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; -~----------------~____-----------,__.,_..__--------------_--_.,---------------- ---------------------..,----------~, 

~ 	 The information contained herein is subject to change without notice. 

~ 	 The information contained herein is presented only as a guide for the applications of our 
I 	 products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
~ 	 rights of the third parties which may result from its use. No license is granted by implication 
~ 	 or otherwise under any patent or patent rights of TOSHIBA or others. 
! 

The products described in this document contain strategic products subject to COCOM 
~ 	 regulations. They should not be exported without authorization from the appropriate gov- 
~ 	, 	ernmental authorities. 	 , 

These TOSHIBA products are intended for usage in general electronic equipments (office 
equipment, communication equipment, measuring equipment, domestic electrification, etc.). 
Please make sure that you consult with us before you use these TOSHIBA producu in equip- 
ments which require high quality and/or reliabiliry, and in equipments which could have major 
impact to the welfare of human fife (atomic energy control, airplane, spaceship, traffic signal, 
combustion control, all types of safety devices, etc.). TOSHIBA cannot accept liability to any 
damage which may occur in case these TQSHIBA products were used in the mentioned 
equipments without prior consultation with 70SHIBA. 

~--------------•-----..._,.-----------------•------------------------_----------~-------•------..,._.,..-------------•-------... 

CO 1993 TOSHIBA CORPpRATION 
All Rights Reserved 	 ~ 
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INTRODUCTION 

We continually venture at the leading edge of technology so that 

we may develop and offer to you a diverse array of semicon- 

ductor memory products which may be used in many commercial 

and industrial applications. At this time, we offer five data books; 

"MOS-Memory Dynamic RAM", "MOS-Memory Video RAM", 

"MOS-Memory MODULE • CARD", "MOS-Memory Static RAM" 

and "MOS-Memory NON-VOLATILE". 

Particularly, this data book is "MOS-Memory NON-VOLATILE" 

edition. 

These data books represent our current culminations of electrical 

characteristics, timing waveforms and package data for our line 

of semiconductor memory products. 

We hope this information will be very useful for you. 

Jan. 1993 

T~SHIBA CORPORATION 
Semiconductor Group 
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1. Memory Products Guide 

1M Dynamic RAM 

60ns 70ns SOns t00ns 

TC511000BP/6,1/BZJ9Ff/BTR-80 TC511000AP/AJ/ALBFt~BTF-70 TC511000AP/A,1/AZ~gF'figTR--80 TG5n000AP/AJ/ATjgF?~gTP-t0 ~ 

TCS1R[q8P1180.BAl9FTt/B?RL-50 TCSn00(14F'VAri/A2VBf'fL/BTN.-70 iC511000AWAAJAIIJ0FfU8TqL~U U tG5n000ANJANJAa/BFTUBTRI-10 . 	.. 	_ 
1Mx1 s 

TC5n00~8P/9J/8Z/BFT/BTR-60 tC51f001APiq,l/A7jgF'figTR-70 TC511001ApiqJ/qZ/gFT/B7R-80 T~g~100fAP/0.1/AZ/BFT/BTR-t0 

h 

TC5110028P/a1/g7JgF7'/BTq-60 TC511002AP//U/AZ/gfY/BTA-70 TC5n002AP/AJ/A2/BFT/BTR-80 TG5n002AP/AJ/lygFT/BTR-10 

~~ 
.3 

TCS1C256~1/9,A/B➢,/9FTl/BTqI-&1 	TCSN25flGPl/AIVNl/8FRl8Tf~-70 TC514256APLJAAJA21./BFTlJBTF~-80 TCSW25640L1AJVAA/BFfL/BTR-10 
Gd05 	tM Bit 	2561( x a 

TCStd2586Pi0.1/BZ/BFTigTq-8p 	TG51425gAP/0.1/AZ/BFT/8TR-~0 TC514258AG/FU/AIJBFT/QTR-8p 7G51d258AP/A1/qz/gFT/8TR-10 

" 	 TC5142868P/8.1/gl/gFTigTR-60 	TC51d266qP/p,UqZlgF7/gTR-~0 TC51d266qP/q1/qLgFT/8TR-80 TC51d286AP/A.I/qZ/BfT/gTR-10 

TC5116848J/BZBFT/BTR~80 TC5116648J/BUBFT/BTR-10 

TCSH6Ga8JVBZUBFTI,/BTRL-80 TCSn66a8J1J92U8Ffl/BTRl.dO 
6aK x 16 

TC5n6658.I/8L9F178TR-80 TC5716858,1/91lgFGBTR-10 

TC511865BJV82U8FTUBTRL-80 TC511665BJUBD./BFTVBTRL-10 '~, 
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• 4M Dynamic RAM 

SOns 60ns 70ns 80ns 100ns 
TC514100AP/Al/ASl/ TC514100AP/AJ/AS1/ TC514100AP/AJ/A^al/ TC514100AP/AJ/ASl/ 

• 
AZ/AFT/ATR-60 

+ 
AZ/qFT/ATR-70 ALAFT/ATR'80 AZJqFT/ATR-10 

TC5141008S1/B2! TC514100BJ/BS,1/BZ/ 
BFllBTR-50 BFTlBTR-80 

7C574100APLlAJUASIL/ TC5IMOOAPL/AJL/AS1U TC5147~APL/AJVASIL/ TC514100APUAJVASIL/ 
. AZL/AFlL/ATRL-60 AIlJAFiL/ATRL-70 AA/AFTL/ATRL-80 AZUAFTL/ATRL-10 

TC514101AP/AJ/ASI/ TC514101AP/AJ/AS,1/ TC514101AP/AJ/ASl! TC514101APlAl/ASJ/ 
AZ/AFT/ATR~O AZJAFT/ATR-70 AZ/AFT/ATR~O qZ/AFUATR-10 4Mx7 k 

TC514101BJ/BS,1lBZ~/ 
BFT/BTA~O 

TC514102AP/!U/ASJ/ TC514102AP/AJ/ASl/ TC514102AP/AJ/AS,1/ TC514102AP/AJ/ASI! 
AZ/AFT/ATR-60 

r 
AZJAFT/ATR-70 AZ/AFTlATR-80 AZlqF7/ATR-10 

TC51410281/BSl/BZ/ 
~ BFT/BTR~80 

TC514400AP/AJ/ASl/ TC514400AP/AJ/ASI/ TC514400AP/A,I/ASl/ TC5144pOAP/AJ/ASI/ 

• 
AZ/AFT/ATR-60 

s 
AZIAFT/ATR-70 AZlAFTlATR$0 ALAFT/ATR-10 

TC514400BSI/BZ/ TC514qpO8J/BS.1/62/ 
BFT/BTR-50 BFTlBTR-60 

TC574400APUqJLJqS1L/ TC514400APUAJUASIL/ TC514400APL/AJUAS,1L/ TC5744p0APVAJUASIL/ 
AZL/AFRIATRL-60 AZVAFiL/ATRL-70 AZVAFRIATRI-80 ANAFTLIATRI-10 

TC574A02AP/pJ/AS)/ TC514402AP/AJ/AS,1/ TC514402AP/AJ/A^al/ TC574402AP/.41-/ASJ/ 
CMOS 

AZJAFT/ATR-60 A71AF7/ATR-70 AZJqFT/ATR-80 AZIAFTlATR-10 aM Bit 	7M x 4 ~ 

TC514402BJ/BSI/BZ/ 

BFTBTR-80 

TC514470AP/AJlAS,1/ TC514410APIp.1/AS,1/ TC574410AP/AJ/ASl/ TC574470AP/A.1/ASJ/ AZIAFT/ATR-60 
i 

AZlAFT/ATR-70 AZ/AFUATR-BO AZ/AFT/ATR-10 

TC514410BI/BSJBZ/ 
BFTlBTR-80 

TC574800AJ/AZ! TC514800AJ/AL TC514BOOAJ/AZJ 
AF"f/ATR-70 AFT/ATR-80 AF'f/ATA-10 

512Kx8 	 TC514800AJLlAZV TCS74800AJUAZV TC514800AJVAZV 
AFTVATRL-70 qFTVATRL~O AFNATNL-10 

TC57d800AJLVAZW TC514800PJLVAZW TCS14800AJLVAZLV 
AFTLUATRLL-70 ~ AFTLVATRLL~O AFTLLIATRLL-10 

TC514900AJ/AZ! TC574900qJ/q7J TC514900AJ/AL 
AFT/ATR-70 AFT/ATR-80 ~ AFT/ATR-10 

512Kx g 	 TC574900AJUAZV TC514g00AJVAZL/ TC514900AJVAZU 
AFTL/ATRL-70 AFTLIqTRL-80 AFTVATRL-10 

TC57490AJWAZW TC51490AJLVAZW TC51490AJWAZLU 
~ 	AFRUATRLL-70 AF1'LL/ATRLL$0 AFTLVATRLL-70 

s : New Product 
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4M Dynamic RAM (Continued) 

, 	7ons 

TC51d1708J/8Z/8FT/6TR-70 

r 

TC51426081/8Z/BFT/g'f q•70 

r 

258FCx16 	TC57a2GOBJVBZ~/BF7L,/gTRL-70 

s 

-- - - 	TC57a2606.1LL1B71,1,/gFi1,~/BTf7LL-70 

s 

TC5t42738.1/BZ/BFT/6Tq.70 

CMOS H nM Bit 

• 

TCS1dt9pBJ/BZ/BFT/8TR-70 

• 

TC5/d2808J/62/BFT/g7R-70 

256KX18 	t 

TC5142808JUBZUgFTL,/gTql-70 

« TC5142808J1y/9ZLL/gFTU/gr{$l-~0 

,~ 	 80ns 

TC5141708J/BTJBFTlBTq-8p 

TC514260Q1/BZ/BFT/gTq~.gp 

• 

T'C5142808JL/BZUBFI'L/BTAL-60 

~ 

res,azsos.rwazwsFrweraLL-ao 

r 

TCS14273BJ/87/BFT/gTq-gp 

TC5141908J/BIJOF'f/gTR-BO 

7C51a2808,I~BLgFT~gTfFBp 

TC514280BJUBZL/9F71,/87qL,.gp 

TC51428081 WBZLL/BFTLUBTRLL-60 

x 	 1~~5 

TC5141~OBJ/0Z/8FT/B7A-10 

t 

TC514260BJ/BZ/gFT/QTq.70 

w 

TG51428pBJI,/g]y/gF7~/g'~p{,-10 

Y 

~ TC5142608.lU,/87y,L/gF'7}_ug7q~y-10 

s 

TCS742730.1/BZ/6FT/BTH-10 

TC51ai9p~~g7~g~~gTR-f 0 

I 	TC5142808JB2/6Fi/gTR-70 
~ 
~ 

TC514280BJL/BZL/BFT~/g7P1-10 

a 

7C5142808.1 W82WBFTl,L/BTiiLL,-10 

s : New RoCUCt 

} 	~,...~.. ~. ._~,. .. 	
..~.,, 	~ 	.. 

i ,~. _. 	.. _ 	~._ 	. 

, 	, 
t 
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~ 

16M Dynamic RAM 	
~ 

~~x7 

qMxd 

~ 2Mx8 ~ 

CMOS H 16M Bit f—}—~ ~ x g 

tM x ~g 

1Mx18 

sons 7a,s Sa+s 
TC511610Q1/LFT(1'R-60 TC51161Op,1/Z/F1Y7q.70 TC5116100J2/FU7'q-gp 

4K Refresh Gycle TG5116tO1J2/FT/TR-60 TC51/610U/Z/FT/Tq-7p TC5116fO1J/Z/FT?R-80 

TC5176102JlL/F~ilTR-6p ?C5116102J/Z/FT/TR-70 TC5716102J2iF'T/TR-80 

TC51764pp1/Z/F~T/T(}gp TC5118400JlUFTRR-70 TC51i640Q1/Z/FT/Tq.gp 

4K Rehesh Gycle TC5118402J/Z/FT/Tp-gp TC5116407J/Z/FT/'fp-70 TC5116402J/Z/FT/Tq-8p 

TC571647QI2/FTlTR~('i0 TC5116d7Q1/7_/FT/TR-70 TC5116470JlZ/F'f/TI}~9p 

TC571740Q1/LFT/fR-8p  TC511740Q7/L/FT/TR-70 TC5177400J/Z/FT/Tf}-gp 

2K Reiresh CYCIe TC5117402JiZ/FT/Tp-gp TC51t7a0?J/Z/F7'/TR-70 TC5177a02J/Z/FT/Tq.gp 

TC51»d7pJiZ/FT/TR-60 
♦ s 

TC5177at0.12/F'f/Tp-70 
•• 

TC5117410J2~'TRFl-BO 

TC51168000J/AZ/AFf/ATR/ TC511fi800A1/AZ/qFT/ATW 
s• 

TC5116BOOA1/AZ/AFT/ATFI/ 
ANl/MQ/ANT/ANfi-80 ANJ/ANZ/ANT/ANR-70 AW/At~/ANT/ANR-80 

4K Rehesh Gycle s a ~ a ♦• 
TCSIIGBOOAJ$/qZ$/qFT$/ATqS/ TC5116BOOAJ$/qZ$/qFT$/ATRSJ TC5116800AJ$/,qZ$/qfT$~ATqS/ 
Af~LS/ANZS/ANfS/ANRS-6p  
•• 

AWS/ANZS/ANTS/ANRS-~0 
s~ 

ANJS/ANZS/ANTS/qNq$-gp 

TC5117600qJ/p2/A}-T/ATR/ TC511~800p1/AZ/qF7/ATW 
•+ 

TC5117800A1/AZ/AFT/ATR/ 
NW/ANZ/ANUANR-80 _MU/ANZ/ANT/ANti-70 ANJ/ANZ/ANT/ANR-80 

ZK ReM1B3F1 Gycle ♦• F i t ♦ 
TC5117BOOAJS/AZS/qF1'/A1R5/ TC5117800q,1S/AZS/AFTu/ATqS/ TC51178p0AJS/qZ$/qF7S/A7'fLS~ 
AN.IS/ANZS/ANiu/ANRS~60 
•s 

ANJS/AN2S/ANTS/ANRS-70 
vf 

AWS/ANZS/ANTS/ANRS-80 

TC5118900A.I/AZ/AF77ATRfi0 TC5716900AJ/AZ/AFIYATR-~0 
•+ 

TC5116900N/AZIAFT/AT(i-80 
dK F{B~S~I ~~8 R # ♦ k ~ M 

TC5716900AJS/AZSlAFTS/ATRS.('i0 

•r 
TC5716900A.~/AZS/qFT'$/ATRS-70 

•• 

TC5116g00q,15/qyS/pf7g~Arqs,gp 

TC5117900AJ/AZ/AFT/ATP~60 TC5117900lU/qT/,OFT/A7F-10 
•• 

TC5t779p0q.1/AZIAFT/ATR-BO 
2K Refresh Cycle f t ** ~~ 

?C5117900AJ$/AZ$/qF($/ATR$-G4 
~ t 

TG571790pAJS/qZ$/qF7'$/A7RS-70 

s• 

TC511790pqJS/qZ$/qFT$/ATq$,gp 

TC5116160A.1/AZ//~f7/ATR-80 _ 
kt 

TC5116t60A1/P,Z/qFf/ATR-70 
•• 

s• 

TCS716160A1/AZ/AFLATR-80 

TC5116180lUS/AZS/AFTS/ATRS-60 ?C5116160A15/AZS/AfTS/Ai~RS-70 
k~ 

TG5116160AJ5/AZS/FJ~TS/ATRS-80 
4K Rehesh Gycle ♦ . « « ♦ M 

__. _ _ 	__ 	_ 	___,_ TC51181700.1/AZ/AFT/ATR-80 
♦• 

TC5118170A1/AZ/AFT/ATR-70 
r ♦ 

7C51161~Oh1/AZIqFT/ATR-80 

TC5116170AIS/AZ$/AFT$/AlA$EO iC5116170AJS/AZS/AF7$/ATNS70 
r• 

♦• 

TL511617Q41S/AZS/qF1'S/ATR580 

--- TC5116160A1/AZ/AGl'~ATR-70 
ra 

y~ 

TC51161fi0A1/AZJqFT/ATR-80 
*y, 

TCS1i8iFi0AJWAZWAFl"WA7RlL•70 TCSIl81GQ4.1WAZLUAFTLL-ATf~1~80 
1K Pefres~ (,ycle • • t • 

7C51181~OA1/A2/AFT/ATR-70 
r R 

TC511817pp1/AZ/qFT/ATq..gp 

-- 	- 
f k 

TC5118170A.IWA2l,L/qFTly/ATRLL•70 
Y M 

w ~ 

TCSi181701WLLlAZWAf'TLL/ATHLL~80 

TC5118180AJ/AZ/AFT/ATR~iO 
lh 

7C5116180AJ/AIJAFT/A?R-70 ~ 
Y~ 

# f 

TC5776t80AJ/AI/qFT/ATR-80 

TC5116t80AJ5/AZS/qFT$iATRS,Gp TG51161800.15/qyS/qF1'3/ATFS-70 

+ 

TC51t6t8pAJS/qZS/qF7g/ATRS80 
4K Refresh Cyc1e • s ,~ ~ s' 

TC5118790AJ/AZ/AFT/ATR-6p 
! M 

TCf116190AJ/AZJAFT/ATR-70 
Y k 

TC5716790AJ/AZ//1FT/ATA-8p 

TC51161900.15/qZS/qFT$/AT17S,6p TC5116190AJ5/qZS/AFT$/ATRS -70 
i« 

♦ Y 

TC5~161800.15/AZS/AF1'S/ATRS -80 
kf 

Tcsnaiaoainzia~inrn-ro 
.. 

TcsnaisoainvnFriArR-so 
.. 

resi~eauwazwa~wnTRU-~o resneieorwwazwaxrwarau~eo 
1K RBLfBSI1 ~CI9 M t 4 R 

TC5178190AJ/AZ/AFT/ TFi-70 
r• 

TC511879pA,i/!~2/AFT/ATR-gp 

TC5n8t90A1WAZUJAFTILATRLL•70 
•~ 

7CSt1818Q0.1UJA2LIJAFTWATRLL~Bp 

• ~ : Under OevelaomeM 
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~ Dynamic RAM Module 

60ns 70ns 80ns 100ns 
ZM 6it 

256Kx8 THM825OOf35/BS0-80 THM8250pAS/q5('a-70 TMM82500AS/ASCa-90 7HM82500AS/ASG-10 
256K x 9 THM9250095/BSG-60 THM92500AS/ASG-70 7NM92500AS/ASG-80 THM92500AS/A56-10 

4M Bit 512K x B THMB510085/8L-60 THM857ppqS/Al-~O TF1Mg5t0pqS/AL-80 1HM85100AS/AL-10 

1Mx8 
TNM8100065/BL-60 THM8/000AS/Al-~0 TNMBlOppl~,$iAl-8p THMB1000AS/A1-10 

BM Bit 
THM81020BL-80 TNM81020A1-70 THMBt020AL~0 THM81020AL-10 

256K x 32 
THM322500BS/BSG-6p THM322500AS/qSG-~0 THM322500A5/ASG-8p iNM3225ppq$/ASG-10 

THM32259089-60 TMM322580AS10 THM322590AS-BO THM322590AS-10 
THM91000BSIHfiG/8L~80 THM91000AS/ASG/A1-70 771Mg7O0pq3/ASG/AI.-80 THM9t00pA5/ASG/A1-10 

IMxB 
THM970108SC-8p  THMH7010ASG-70 THM91070A3Q-80 TMM91010A3p-10 
THM8102p9L-80 THM91020A1,-70 THM91020AL-80 THM$1020AL-10 

IM piiAM 
Module 

9M 6it TNM8fp5005-60 THM91050A5-70 THM91050AS-80 THM91050AS-10 

p5Fi1( x 3g 
TNM362f~008S~B3G-6~ THM362500AS/ASG-70 THM362500A3/ASp-Bp TNAq3625ppqS/qSC-10 
THM38Z5708S/BSCi~6p TIiM3gp510AS/A5G-70 THM362570AS/ASO-0p 1"HM362570AS/ASG-10 

10M 8il 	___ 256K x a0 __. TNMd02500BS(i-60 TrIMa02500ASG-~O THM402500ASG-80 tHM4d2500ASG-10 
THM32512pBSigSG-6p THM325120AS/ASG-70 THM325120A5/ASG-80 THM325120AS/ASG-10 

i6M 8it ~512Kx32 TMM3257qOB5G-6p THM325140ASG-70 THM325740A3p-8p TNM3251d0ASQ-70 
THM325180BS-60 THM3257gOq~70 TNM3251BOA$,80 TNM325180A&70 

7HM38512085/BSG-60 TMM385120ASiASG-70 7HM365120A5/ASG-8p THM365120A5/ASG-10 
78M Bit 512Kx3g tHM3651a0BSG-6p THM365140ASG-70 THM385140ASQ-80 THM385140ASG-/0 

TNM3651608S/9SG~6p  THM38518pAS/ASG-70 THM365/600,5/AS(i-8p THM385160AS/ASLi-10 
20M 8it 512K x qp THM40512085G-60 THM405f20ASG-70 7HM405120ASG-80 THM4p5120AS(3-10 

s~t13 7~RS $Ofl5 ~~~~15 BMBit IMxB THM81070A5/AL-60 TNM81070A5/AL-)0 THMg1p)OAS/Al-BO THM81070AS/AL-70 
BM Bit 1M x g THM81070AS/AL-60 T11Mg1070q5/AL40 THM91070AS/qL-8p TNM91010AS/AL-10 
16M Bit 1M x 16 TMM181p00ASG-80 tHM16100pASGJO THM761000q5('.,..9p TNM767000qSG-10 
18M 8it 1Mxt9 TFIM181000ASG-6tl TNM18700pASG-70 THM19f0ppA5G-BO 7NM187W~.~SC;~ J~ ~~ 	f 

OMxB 
THMSd00pA5/ASG/A1-80 TNMg4pppq5/ASG/AL-70 THM84000AS/ASG/AL-80 TMM8400pAS/ASG/AL-10 ~ 

32M Bit TWv184020AL-60 THM8402pAL-70 TFiM8Ap20AL-80 THM94pZ0A1-10 

~ 

1Mx32 
TNM321000A5/ASG~60 THM321000AS/ASG-~0 tHM321000AS/ASG-9p tHM327pppq5/ASG-i0 

~~"~~~~~5~ THM321090A$-70 TNM321090A3-80 7HM327p9pA3-70 
33M &t 1Mx33 TryM3310WAS$O THM337000AS-70 THM33100pAS-80 THM3310ppA3-tp 

4Mx9 
THM9d00pA5/ASG/A1-80 THM94000A5/ASGiAL-70 TNM9400pAS/ASC/AL-60 THM94000AS/ASG/AL-10 

THN194020AL~60 THM94020AL-70 7HM94020A1-80 7HM94020A1-10 
36M 8it TNM361pppq9/ASG-6p THFA3gtpppq9/ASG-)O TF1M361000ASiASG-8p TMM3610ppA5/ASG-10 

1Mx36 
TNM361020AS/A3G-60 TNM381020AS/ASG-70 THM361020A5/ASC3-BO THM36f020A5/ASG-tp 

aM ORAM 
THM361010AS/ASG~60 THM361010AS/ASG-70 THM387010A$/qSG.gp 7HM36101QAS/ASG-10 

Module THM361070hS/q$C-6p THM3810~OAS/ASG-~0 THM36t070A5/ASG-80 THM36107qA5/ASG-10 
eOM Bit 1M x40 THM40f000q5G-6p THMdOt000A$G-70 THM4QIOOpASp-8p THM40700pASG-t0 

4Mx16 TNM764p2pq5G£p THMt6a020ASG-70 TFIM164020ASG-80 THMf64p20ASG-10 

64M 8it 2M x 32 
THM32Z020A5/ASG'60 THM322020AS/ASG->0 TNM322020AS/A5G-8p 7HM322020AS/ASG-70 
TNM322pg0ASE0 7HM322080A5-70 THM322080Ag.gp THM322pgpq3-10 

BMxg 7F{Mggp2pq7c~p 7NM8B02pqT&~0 THMA8020ATS-80 TNM88020ATS•10 
BM x 9 THM88p20AT5-5p 7NM98020AT5-~0 THM9802pqTS-80 TNM98020qTS-10 

72M Bit 
4M x 18 TF1M784020qSG-6p TMM184020ASG-70 THM784pp0ASG-gp THM184020ASG-10 

TNM36202pq$/ASQ-60 THM382p20A$/ASG-70 TFIM362020AS/ASG-Bp THM362p20AS/ASG-70 
2M x3g THM362pd0qg/ASG-60 TFIM382pqOA$/ASG-70 7NM3fi2040AS/ASG-80 THM362040A3/ASG-10 

TNM362080AS/A3(i-6p THM36208p,q3/ASGJO THM362060AS/ASG-BO TNM362080AS/ASG-10 
BOM 6it 2M x40 THINd02020ASG-60 7HM402020ASG-70 tMM402020ASG-80 TNM402020ASG-10 
128M Bit dMx32 rHM3pypgpqg/ASG-6p THM324080AS/ASG-70 THM324pgpp~ASG-8p TIg.~3~epg~qg/ASG-10 
f32M Bit 4Mx~ THM33ypgpqs/q$Q{p THM33qp8pqg/ASG-70 THM33408pq$/ASG-80 THM334pgpA3/ASG-t0 
t44M Bit eMx3g 7'HM3gdpgpqg/ASC3{~ THM3gqpgpq5/AS6•70 TNM364080AS/ASG-BO TNM36aO8pqgiAS4-f0 

6Ofl8 7OflS 8OI1S ~ 12&N Bit dMx~ THM324000S~SC33-60 1'NM3240005/SCi-70 TIiM32d0003/SG-80 
18M ORAM ~44M 8it 4M x 38 THM3640205/SA-80 7NM364020S/3(3-70 THM36a0203/SG-80 Modute 160M 9it eM x 40 THM4040203G-60 THM40a02p5C-70 THM4pqp2pSC~gp 

~~ B~~ BM x qp THM40602W^C.6p 7MM40B0'205C-70 THM408p2pSG..gp 
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Video MEMORY 

256K x 4 

Multi Pwt 	7M Bit 
DRAM 

728K x 8 

Video 
MEMORY 

2M Bit 	256K x 8 

Field 	7M Bit 	256Kx4 
Memory 

I TC528257J/SZ/FTlfR-70 I 

TC528267J/SZ/FTlTR-70 

TC521000P/J 

70ns 	' 80ns 100ns 

TC524256BJ/BZ/BFT/BTR-80 TC5242568J/BZ/8Ff/BTR-10 

TC524258BJ/BZ/BFT/BTR-80 TC524258BJ/BLBFf/BTR-10 
~~m Extend 
Feature) 

TC5242598J/BZ/BFT/BTR-80 TC524259&1/BUBFT/BTR-10 
~~th Extend 
Feature) 

TC5281268J/BZ/BFT/8TR-80 TC528126&1/BLBFT/BTR-70 

TC5281288J/BUBFT/BTR-80 TC5281288J/BUBFT/BTR-10 ~~th Extend 
Feature) 

TC528257J/SLFTlfR-80 

TC528267J/S2/FT?R-80 (Extend Data Out) 

5tatic RAM 

~ CMOS 

BKxg TC5564APUAFL-15 TC5564APVAFL40 	~~~, 

rso~s) c2oo~s) 

32K % 8 TC55257BPUBR/BSWBFTL/BTRL-&5 TC552578PUBFUBSPUBFTL/BTRL-10 

TC552578PUBFlJBSPUBFRJBTRL-&5L TC552578PL/BPL/BSPUBFfL/BTRL-10L 	'~. 

(BSns) (t00~u) 

TC552578PI/BFI/BSPI /BFf t/BTRI-10L 

(t00ns) 

TC551001APL/AFL/AFiL/ATRL-70 TC551001APUAR/AFRJATRI-85 TC551001APVAFI/AFTVATRL-70 

TC551001APVAR/APTLATRL-70L TC551001APL/AFL/AFTL/ATRL-85L~ TC551001APUAFL/AFTL/ATRL-10L 

128K x 8 (70~5) (SSn3) (100ns) 

TC551001API/AFl/AFTI/ATRI-85 TC551001APi/AFI/AFTI/ATPo-10 

TC551001AP1/AFl/AFII/ATRI-85L TC551001API/AFl/AFTI/ATPo-10L 

(85ns) (t00ns) 

##TC554002PL/FUFTLlfRL-55 	##TC554002PL/FL/F1'L/TRL-70 #*TC554002PVFL/FlllfRL-85 +k#TC554002PVFL/FTLlfRL-10 
512K x g 

.#*TC554002PVFL/FTl/TRL-SSL 	##TCSSA002PUFVFTLlfRLJOL #*TC554002P1./FUFfUTRL~SL #*TC554002PL/FVFTL/TRL-10L 

(55ru) 	 (70ns) (85ru) (t00ns) 

##: Under DevelopmeM 	~ 
FT: iSOP~Forward) 

. TR: TSOP(Reverse) 	~~~, 

1~ 
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High Speed Static RAM 

10ns/12~s 15ns/17ns 20ns 2Sns 30ns/35ns 

TC55416P-15N TC554t6P-20Fi TC55a1645H TC55416P~511 
i5~c x a 

64K Bit TC5Si17P/J-15H TC55417R'J-20H TC55417A'J-25N 7C55417R'J-35H 

~x 8 TCSSggA'J-15 TC5588R'J-20 TCSSBBFYJ-25 TC5588P/J-35 

MK Bit BKxg TC5589%J-15 TC5589WJ-20 TC5589WJ-25 7C5569FYJ-35 

CMOS 144K Bit 8K x 18/ 
TC55187T-20 TC55187T-25 TC55187T-30 

dKx18x.2 
TC55188T-20 TC55188T45 TC55188T-30 

--- _ 	_. TG55a64F%J-17 TC55e64R'J-20 7CSSa6aFYJ-25 TC,5,5af>aH~J-35 
64Kx4 

256K Bit TG55465R'J-1> TC55465FYJ40 TC55465A'J•25 TCSSa65FYJ-35 

32Kx8 TG55328A'J-17 TC55328P/J-20 TC5.532BFYJ-25 TC5532gA~J-35 

2881C 8it 32Kx9 TC55329P/J-17 7C55329FYJ-20 TC55329A'J-25 TCSCi329P/J-35 

572K 6i[ 32K~c16 TC551632J-20 TC551632J-25 TC551F32J35 

1M Bit 64KX16 TC551684,1-75 TC551664J-2p TC551664J-25 
s s ~'s 

4M Bit 4MX7/ 
1Mxa 	 ~ TC55ia02J40 TC551a02J-25 

t6Kx4 TCG56477P/J-10/12 
6dK Bit 

8Kx8 TC55888P/J-10/12 

TC558464FYJ40/72 TC55846dP/J-15 
6dK X 4 

TC55B465A'J-10/12 TC558465P/J-15 256K 8it 

32KX8 TC559328R'J-10h2 TC558328R'J-15 

BI~GMOS 288K 8it 32Ki9 TG556329P/J40/12 TC556329P/J-15 

TC556a2561-12 7C5564256J-15 

256Kxa TC558a257J-12 TC550a257J-15 

kt - 

TC558S4258J-10/12 

1M 8it 

TC5584256J-20 

TC5584257J-20 

(SY^~~~us SRAM) 

TC55B8128R'J-12 	TC5588128PYJ-15 	~—{ 	TC55B8728PYJ-20 
t* 

728K x B 	TC558ug125J-10/12 	 (SYnchronous SRAM) 
s* 

ressssai2e~-~a,z 	 (srncrvoraus sanM~ 
~:: 

st:Under DavelOprt~eM I 
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• Pseudo Static RAM 

70ns 80ns/85ns 100ns 120ns 
. TC57832p,pAPL-70 TC5183y,pAPL-BS TC51832APoAPL-10 

256K Bi[ 	32KXB TC51832ASFyqSPL-70 TC51&32ASP/ASPL-85 TC51832ASPoqSPL-10 

TC51832qF/AFL-70 TC518;32qF/AFL-B5 TC51832AFAFL-10 

TC518128AP/APL-&7 TC518128AP/Apl-70 
TC51B128AP/APL-12 

TC518128ASP/ASPL-80 
TC518128ASP/ASPL-10 TC578128ASp/q$p~_72 

TC578728AF/AFL-80 TC57g12gqF/AFL-70 TC518128AFlAFL-12 

TC518128AF4V/AFINL-80 TC518128AFW/AFWL-10 TC518128AFW/AFWL-12 

TC518726AFTL~O TC518128AFTL-1p TC518128AFTL-12 

TC51B128A7RL-80 TC578728ATRL-10 TC51872BATRL-72 

(CE1,CE2Type) 

TC51828APL-80LV TC51812gqpL-10LV 
TC518128qpL-12LV 

. TC578128AFL-BOLV TC51g12gAFL-10LV 
TC518128AFL-12LV 

TC578128AF4VL-BOLV TC518128qFWL-1pLV TC518128AFVJL_12LV 

TC518128AFTL-BOW ~ TC578128AFTL-10LV 
TC57812BAFTL-12LV 

TC518128ATRL-80LV TCSiglpgqTqL-iO~V TC518128ATqL-12LV 
CMOS 	iM Bit 128Kx8 

TC518129APlAPL-80 TC518129AP/APL-10 TC518129AP/APL-12 

TC518129ASP/ASPL-80 TCS18129ASP/qgPL-10 
TC518129ASP/ASPL-72 

TC518129AF/AFL-BO TC518129AF/qFL-10 TC51B129AF/AFL-12 

TC518129AFVJ/AFN/L-80 TC518129AFW/AFINL-10 TC518129AFW/AFWL-12 

TC518729AFTL'80 TC51B129AFTL-10 
TCS18129AFTL-12 

TC578729ATRL-80 TC516129ATRL-10 TC51812gqTRL-12 

(CE,CSType) 

TC578729APL-BpLV N TC5 18129APL-10~V I-..I ~ ~ 	 TC51Bi29APL-12LV 

TC518129AFL-BOLV 	TC51812gAFL-10LV TC516129AFL-12LV 

TC518129AFWL-BOLV 	TC51812gqFyy~-10LV 
TC518129AFWL-12LV 

TCS18129AFTL-BOLV ~ TC518729AFTL-10LV N TC57B129AFTL-12LV 

TC57B129ATRL-BDLV ~ TC51BI29ATRL-10LV N TC578729ATRL-12LV 

• 1'C518128BPL-70 s TCStB728BPL-80 ♦ TC578128BPL-70 
■ TC518728BSPL-70 w TC518728BSPL-80 r TC518728BSPL-10 

• TC5781288F~-7p ■ TC518128BF~-gp ~ TC57812g8FL-10 
■ TC51B728BFWL-70 tTC5781288FW~-80 (~~~C~Y~~ ~ TC578728BFWL-70 

•TC57812EBFTL-70 *TC$7g~2BBFTL-90 ■ TC57B72BBF'T1,-10 

* TC51 8728BTRL•70 ■ TC51g1 pgg7Rl-80 y TC5181288TRL-10 

x:New Product 
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70ns 80ris 100ns 
+ TC5181288PL-70L * TC51 61286P1.-80L x TC5181288PL-101, 

* TC5787286$PL-7p~ a TC5181286SPL-8pL i~ TC$1$1268SPL-lOL 
s TC5181288fL-70L ~ TC518I286FL-BOL ~ TC51812BBFL-lOL 

~ 7G518128qF-yy~-70L ♦ TC518128BtWl-80L s TC5181288FW1,-lOL 
• TC518728BF7L-~p~ ~ TC5187286FTL-8pL • TC51B1288FTL-70~ 

* 7G5187288TRL-70L * TC5187288TRL-8pL x TC5181288T17~-tOL 
(GE1.CE2Tyve1 

rTC518728HPL~70v +TC578128BP~-8pV ♦ TC5781288P1-lOV 
* TC51672BBFLJO V * TC5181288R-8p V * TC57612B8F1-70V 

•TC578/288FWL-70V wTC5/81288FWL-8pV •TC518128BFW1,-10V 

xTC518t28BFT~-70V ~TC5787288FTL-80v ~TC578128BfTl-lOV 

'~TC5781286TRL-70V •TC5181288TRL-BpV •TC$181288TW~-70V 

w TC578729gP~-70 • TC518128gpL .gp * TCS187298P1-10 

* TC518129BSPl,-70 ♦ TC5/8729gSpL..gp  s TC5781298SpL-f0 

G~v10S 1M Bit 128Kx8 x~7~~~L-70 ; TCS1B7296FL.gp • TC5181298FL-10 
* TC51812p9Fyy~-70 • TC5181298FYy~..gp i TG5781298FVJ~-10 
xTC518129BFT~_~p +TC5181298F1L..gp ~ TC51g12ggF1-L-10 

• TC516729q7q~-70 • TC5187298TfiL-8p x T C5/87288TR1.-t0 

• TC57812y~-7p1, • TC$181298P1,-8p~ i TC51Q7~j8P1,-f0(, 
~ TC5181286Sp(.•~pL ~ TC51 81298SPL.gp~ M TG5781298SpL-tOL 
x TC518/pgg~j,-~p~ x T~$181298FI~,gp~ w TGS181pgg~- 10l (CE.CSTYPe) 

~ 	 * TC5781298FVV~.7p~ s TC578129gfyy~,.gq_ * TC5187288PNl,-tOL 
~ TG5161298FTL-70f, s TC5781299FT~..gp~ +r TC5181298F71,-1p~ 
* 7C578/298TPo_-70L • TG5187 2q8TRL-80~ • TC578129gTqL-tOL 

•TC5767298P1-~OV +TC5187298p1,-gpV ♦ TG5181298p~-1py 
•TC5781296F7_-70V ~TG51812ggFl-gpV r7C518129gF1.-10V 

~TC5181298FW~.-10V aTC57B7298FyyL.gpV wTC5181298FWL-70V 
~ TC57 612ggF7L-70V r TC5187 29gF'll,.8pv s TC51872ggFT~_~OV 

x TC57B129BTRL-70V * 7C5781296Tq~.gpy ~ TC5181298TRL-70V 

TG578512PL-70 TC578512P1-80 TG518512PL-7p 

4M Bit 512Kxg TC5t8512F~-~0 TC518512FL-80 TG51B512FL-10 
TG5185/2F7L-10 TC518572FT1.-8p TC578572PTI..4p 
7C5785t27RL-70 

TC518512TRL-g0 TC578S12TNL-10 

TC518512PL-70LV TC518512P1-80LV P=80prnil bIP TC518512PL-101V SP=30pnil DIP 
TC5t8512fL-7p~y 525mi1 SOP F = 45pmil SqP 

7C5/85/2FL-80LV TC518512FL-IOLV F1N=525mi1 SOP 
Ff : TSOp(Faward) 

TG578512FTL-~OLV TC5185t2F1L-80W ~—~(~se) 
TC5185/2FTL,-1pW 

TC518312TRL-70LV TC5785127W,-8pW _ _ _ TG518512TRL-7pLV r : ryeW  pr~~ 

4 
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EPROM 

256K8rt 	32KX8 

512K Bit 	64Kx8 

128KX8 

CMOS 	1M Bit 

6aK X 16 

St2KX8 

4M Bit 	512Kx&256KX76 

256K X 16 

8M9it 	iM7(8/512KX16 

76M Bit 	2Mx8/1Mx16 

55ns 	 70ns/SSns/100ns 	 120ns 	 150ns/200ns 

TC57256AD-12/120 	 TC57256AD-15/150/20 

1057N2560-70~85 

------ TGS75t2A0.15/2p 

TCS~N1000AD-85/~00 TC57~Op0A0-72 TC57t000A0.i50 ~) 

TC57H1ppiAD-85/10p TC5710p1A0.12 TC571001AD-750 2) 

TCS~M1024A0-85/100 3) 

TC57H7025AQ-55 	 TC57N1025A0.10 3) 

TC5740000.120 7CS7dp0p0-750 1) 

~ 	TC574000A4120 ~ 	TC57d000AD-150 1) 

7CS7a200D-i0 TC57a2pp0.~20 TC57a200D-150 a~ 

TC57a095D-t0 TCS~apgsp.-ip TG574096D-150 31 

I 

TC578200D-~Sp  y~ 

r 
TC5176200D-~50 ~ 

•:New Produc~ 
1) 32 Pin JEDEC Standard 
2) 32 Pin MROM (MROM Pio ~mpytible) 
31 d0 Pin JEOEG StanQard 
41 40 Pin MRpM (MROM Pin Compatiblel 
5) a2 pin MRqM (MROM Pi~ ~qmpatible) 

14 
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ONE TIME PROM 

85ns/t00~s 120ns/15Uns 200ns 

256K Bit 32KX8 . TC54256AP/Af 

512K Bit 64KX8 7C54512AP/AF-15 TC54512APlAF-20 

TC54H1000AP/AF-&5/10 TC541000AP/AF-12/15 
+zait x e 

TC54F{7001P,P/AF-85/10 	~~-_~~ TC541001AP/AF-12/15 
CMOS 1M Bit 

6dKX76 TC5aHf024AP/AF-85/70 

~ 
TC54400pP/G1FT-12/150 

512KX8 .__-. __. R_ 
rc,~an000nainF-,2nso 

dM Bit 512KX8/256KX16 TC5aa200P/F-120/~50 

256KX16 7CSa4096P/F-120/150 

. a : ~ew RoOU~:! 

~IIIOS FLASH/NAND E2PROM 

Vpp 	 120ns 	 200ns 	 2SOrts 

' 	CMOS 	256f( 8it 	32KX8 	12.75V Or 12.OV 	 TC58257AP/AF-20 	 • TLS8257AP/AF-25 
+ 

4M Bit 	512Kx8_ 	 5V onlY 	 TC58400pP/F/FT/TR 

t : pandpn qcceys Time=l5us 

15 
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Mask ROM 

12ons 15ons 2o0ns 
TC531000CP/CF-12 TC531000CP/CF-15 28Pin (SOP:0.5pmip 128Kx8 

IM BN 
TC531001CP/CF-12 TC.~31001CP/CF-15 :32pin ISOA:525mi1) 

64Kxf6 TC531024P/f-12 7C537024P/F45 :40PinJEOEC 
(SOP:525mi1) 

CMOS 	2MBit 256Kx8 TC5,92000qP/qF :32Pin(SOP:525mi1) 

512K x g TC53qOppqP/AF/AFT :32Pin ( 	~:525mi1) 
4M Bit 

~ 
. 	_ 

512K x&256K X 18 TC534200P/F :40Pin NpN JEpEC 
- — -- -- -- - (SOP:525miry 

1M x 8 TC538000qP/qF :32Pin (SOP:525mi1) 
8M Bit 

1M x&512K x 16 TC53B200qp/pF :42Pin NON JEDEC 
(SOP:600mii 44Pin) 

TC53162p0yP/BF 	:a2Pin NON JEDEC 
(SOP:60Qnil 44Pin) 

i8M Bit 2M x g/1M x 16 TG5316200AP/AF/AFT :42Pin NpN JEOEC 
(SOP:60Qnil 44Pin) 

TC53i62108P/8Fi6FT :a2Pin NON JEOEC 
(SOP:60Qnil 44Pin) 
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CMOS Dynamic RAM 

Capactty Type No. OrganlzaUon 
Max. 

Access Time ~~~ 
Mln. 

Cyde Time 
~~) 

Power 
Supply 

~~ 

Max. ~,~ ~~ 
(m~ No. ot Pins Functional Moda 

t ►wC t~qC tqq AcNve Sfand by 
TC511000AP/AJ/AZ-70 

1~a'~s x ~ 

70 20 35 130 qqp 

5.5 

18/26/20 

Fast Page Mode 
TC511000AP/AJ/A2-80 80 20 40. 150 385 
TC511000AP/AJ/AZ-10 100 25 50 780 33p 
TC517000APL/AJL/AZl-70 
TC511000APL/AJL/AZl_-80 

70 20 35 130 qqp 
1./ 

~2~~`A~ 
Fast Page Mode 

~-~ P~er Version 
gp 20 q~ ~~ ~ 

TC517000APL/AJL/AZL-YO 1Q0 25 50 180 ~p 
TC511001AP/AJ/AZ-70 
TC511001AP/AJ/AZ-80 

70 20 35 130 qq~ 

5.5 

Nibble Mode 80 20 40 150 3$5 
TC511001AP/AJ/AZ-10 100 25 50 18C~ 33p 
TC511002AP/AJ/AZ-70 
TC511002AP/AJ/AZ-80 

70 20 35 ~3p ~ 
Static Column 

Moda 
80 20 40 150 3B5 

TC511002AP/AJ/AZ-10 ~00 25 SO 180 ~p 
TC511000BP/BJ/BZ/BFT/BTR-6q 60 20 30 110 495 

5•5 

18/28i2W2a/24 

Fast Page Mode 
~ 

TC5170408F7/6TR-70 70 20 38 130 440 24/24 
TSOP-I 
6 x 16mm 
(FT, TR) 

TC5110008FT/BTR-80 80 20 40 150_. _ ~` TC511000BFT/67R-10 100 25 50 180 

5V~10% 

330 TC5110008PU8JL/8Zl/gF7L/BTRL-60 60 20 30 110 495 
y.~ 

(200kA) 

18/26/20/24/24 
Fast Page Mode 

Low power Version 

TC5110006FTlJFlTR~-70 70 20 35 19p qq0 24/24 
TS~P'I 6 x tgmm 
(FT, TR) 

TC511000BFTL/BTRI-80 80 20 40 150 385 
TC5110008FT1/BTRI-70 100 25 SO 1g0 ~ 
TC5110018P/BJ/92/BFT/BTR-60 60 20 30 110 495 

5.5 

/8/26/20/24/2d 

Nibble Mode 
TC511001BFT/BTR-70 

1M Bit 
TC5110016FT/8TR-$0 

TO 20 35 130 440 24/24 
TSOP-I 
8x18mm 
(FT, TR) 

gp pp qp ~r~ ~ 
TC511001BFT/BTR-10 ~pp 

60 
25 
20 

~ ~~ 330 
TC5110028P/BJ/87✓BF7/BTR-60 
TC5110028FT/9TR-70 

30 /10 495 18/26/20/24/24 
Static Co~umn 

Mode 
70 20 35 130 440 24/24 

TSOP-I 
8 x 18mm 
(FT, TR) 

TC511002BF7/6TR-60 gp 2O qp ~r~ ~ 
TC5110028FT/BTR-10 ~pp 25  ~ ~~ ~ 
TC514256AP/AJ/AZ-70 

26~~ x4 

70 20 35 130 qqp 

5.5 

20/26/20 

Fast Page Moc1e 
TC514256AP/AJ/AZ-80 80 20 40 150 385 
TC514256AP/AJ/AZ-70 100 25 50 180 33p 
TC514256APL/AJL/AZL-70 
TC574256APL/AJL/AZL-80 

70 20 35 130 qqq 
1.1 

(2~kA)  
Fast Page Mode 

Low Ppwer Versiq~ 
gp 20 qp ~cJp ~5 

TC514256APL/AJL,/A2L-10 ~pp P5 5O ~~ ~ 
TC514258AP/AJ/AZ-TO 
TC514258AP/AJ/AZ-80 

70 25 35 130 q,~ 

5.5 

Static Column 
Mode 

80 25 40 150 ~85 
TC514258AP/AJ/AZ-10 lpp 3O r~p tg~ 330 TC514266AP/AJ/AZ-70 
TC514266AP/AJ/AZ-80 

y0 20 35 130 ,y~10 
FastPage Made 

Write Per Bit 
80. 20 40 150 385 

TC514266AP/AJ/AZ-10 ~pq 2g r~p ~~ ~ 
TCS742568P/B,1/67lBFT/BTN-80 6p 2p  3p  110 495 

5.5 

20/28/20/24/24 

Fast Page Mode 
TC5142568FT/BTFi-70 70 20 35 130 4qp 2d/24 

TSOP-I 
8 x 16mm 
(FT, TR) 

TC514256BFT/6TR-80 gp ZQ qp ~~ ~ 
TCS1R256BFT/9TR-10 ~pp 25 ~ ~~ ~ TC5142566PL/8J1,/BZU6FTU8TRL-60 60 20 30 110 495 

(z~~A~ 
20/26/20/24/24 

Fast Page Made 
Low Power Verslon 

TC5142568FTL/BTR~-70 70 20 35 130 440 24/24 
T~P-I 6 x ~gmm 
FT, TR) 

TC514258BFTL/BTRI-80 8p 2p  qp y5p 3g5 
7C5142586FTL/BTRL-10 
7C514258BP/BJ/82/BFT/BTR/60 

~pp 25 g~ ~~ ~ 
60 EO 30 710 

TC574258BFT/BTR-70 	-- 70 25 35 130 
495 20/28/20/24/24 

$tatic Column 
Motle 

q40 

5~5 	20/26/2Q/24/24 

24/24 
TSOP-I 
8 x~~m (FT, TR) 

TC5142588FT/BTR-80 8p 25 ,yp ~y~ ~ 
TC514258BFT/87fi-10 
TC5142688P/BJ/BZ/8FT/6TR-80 

lpp 3O 50 ~~ ~ 
60 2p  9p  i l p 

TC514268BFT/BTR-70 70 2~ 35 13p 
495 

Fast Page Mode 
Write Per Bit 

q40 24/24 
TSOP- I 
B x t6mm 
(FT, TR) 

7C514266BFT/87R-80 gp 2O qp 1~ ~ 
TC5142668FT/BTA-10 100 25 50 180 ~ 
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~.. 

~ 

C~Pe~~Y 

iM Bit 

4M Bit 

Type No. 

TC5116648J/82/BFT/87R-80 

Organizatio~ 

~ 

65536xt6 

4194304xt 

Accesa 
Max. 

(ns) 
Time M~^• 

C cie Time f' (~) 

t35 

POWef 
Su 	I (yj Y 

SV+~~% 

5V~10% 

~ 
~ 

P~Nef 

Max. 

~~~ (mW) No, of Pins 

I 

40/40 
~/44 

TS~P_I~ 

400mi1 
(FT, TR) 

18/26 
26/20 
26/26 

TSOP-II 
3~mil 
(FT, TR) 

Functional Mode 

Fast Page Mode 

biAC 
80 

tCAC 
30 

tAA 
45 

Active 
I 633 

Stand by 
~ 

5.5 TC511664BJ/BZ/BF7/8TR-10 100 
80 

35 55 170 495 
TC5116648JL/BZL/BFTL/BTRL-8~ 
TC5116648JL/BZI~BFTL/BTRL-10 

30 45 135 633 ~_7 
(~uA) 

Fasi Page Mode 
eyte Write 

LowPOwerVersion ~~ 35 55 17D 495 
TC5116658.1/BZ/BFT/8TR-80 80 30 a5 135 ~3 

55 
Fast Page Mode 

Write Per Bit 
TC5176656.1/82/BFT/BTR-10 100 35 55 170 495 
7C5116656JUBZUBFTUBTFiI-80 80 30 45 135 633 ~,7 

(3~vA) 

5~5 

Fast Page Mode 

Low P~oweeVer~sion 

Fast Page Mode 

TC5116658J1/BZI~BFTU6TRL-10 
TC514100AP/AJ/ASJ/AZJAF'f/ATR-GO 

100 
60 

35 
20 

55 
30 

170 
110 

495 
~p 

TC514100AP/AJ/ASl/AZJAF'T/ATR-70 70 20 35 130 550 
7C514100AP/AJ/ASUAZ/AFT/ATR-80 80 20 40 150 qgg 
TC514100APlAJ/ASJ/AZ/AFT/A7R-10 0 180 413 
TC514100APIJA.IL/ASJIJAZUAF1UAiRL~60 6Q 20 30 110 ~p 

1.1 
(200~q~ 

Fast Page Mode 
Low Power Ve~sion 

TC514100API.1lWUAS1UAZ1.1AF7UAtRl-70 70 20 35 130 550 
TC514100APUAJUASA//AZUAFTUATAL~O 80 20 40 150 qsg 
raia~oanPUa~uu~uazun~ruar~•,o 100 25 50 180 413 
TC514101AP/AJ/AS1/AXIAFT/ATR-60 60 20 3p  110 ~p 

5.5 

Nibble Mode 

TC5141 p1AP/AJ/ASl/AZ/AFT/ATR-70 70 20 35 13p 550 
TC51410fAP/AJ/ASJ/A7JAFT/ATR-80 80 20 40 150 46g 
TC51410fAP/AJ/ASJ/AZlAF17ATR-10 100 25 50 180 413 
TC514102AP/AJ/ASJ/AZIAFT/A7R-60 60 20 30 110 ~~ 

Static Column 
Mode 

TC514102AP/AJ/AS.I/AZ/AFT/ATR-70 70 20 35 130 550 
TC514102Ap/A,UAS1/AZ/AF7/ATR-80 80 20 40 150 468 
TC514102AP/AJlASJ/AZJAFTJATR-10 100 25 50 180 413 
*TC51410pBS.1/BZ/BFT/RTR-50 50 15 25 95 55p 

5.5 

2fi/2p 
26/26 
TSOP- 
300m i1  
(Ff, TR) 

- 
Fast Page Mode *TC51410pBSJ/BZ/8FT/6TR-6p 60 15 30 110 q40 

*TC5141016SJ/BX/BfT/BTR-60 60 15 30 110 ~ 
Nibble Mode 

*rC514~~28$,~~8~/g~T~BT~~p ~p ~ 5 3p ~ ~ ~ 44~ Static Column Mode 
TC514400AP/A,1/ASJ/ATJAFT/ATR-60 

~~576X4 

~ 

60 20 30 110 ~p 

5 5 

z~~26 
26/20 
26/26 

TSOp-II 
300mi1 

(~. ~) 

~ 

Fast Page Mode 
TC514400AP/A,1/AS,I/AZ/AfT/ATR-70 70 20 35 130 550 
TC514400AP/A,1/ASJ/AZ/AFT/ATR-80 80 20 40 150 468 
TC514400AP/AJ/AS,1/AZ/AFT/ATR-10 100 25 50 180 413 
TC5IMOOAF'U0.1UAStt/ATJJA~'R/ATRL~O 60 20 30 110 ~p 

1.1 
(200uA) 

Fast Page Mode 
Low Power Version 

TC514400AP(lA1UAS1UA2UAFTUATRI-~0 70 20 35 130 550 
TC5IMOOAPUAriIASIVAZUAFTUAIRL-8p 80 20 40 150 468 
TCS1d400APUNUASJUAZUAf1UAlAl.•10 100 25 50 180 413 
TC514402AP/AJ/ASJ/AZ/AFT/ATR-60 60 20 30 110 66p 

S.5 

Static Column 
Mode 

TC51a402AP/A,1/ASJ/AZ/AFT/ATR-70 70 20 35 130 550 
TCS1d402Ap/N,UASJ/AZ/AfT/ATR-80 80 20 40 750 46g 
TC51d402APlAJ/ASJ/A71AF7/ATR-10 ~~ 25 50 180 413 
7C574A10AP/AJ/AS.J/AZ/AFT/ATR-60 60 20 30 ~ t p ~ 

~'ast Page Mode 
Write Per Bit 

TC514410AP/qJ/ASJ/AZ/AFT/ATR-70 70 20 35 130 550 
TC514410AP/AJ/AS.1/AZ/AFT/ATR-80 80 20 40 150 468 
TCS74410AP/AJ/ASJlA7JAF7/ATR-10 100 25 50 180 413 
* TC51440pBS,1/BZ/8FT/87R-50 50 15 25 95 550 

5•5 	I 

~ 

26/20 
26/26 
TSOP- 
gppm~~ 
(Ff, TR) 	Fast 

Fast Page Mode * TC5744008SJ/BZ/BF'f/BTR-60 60 
60 

15 
15 

30 
30 

1 t 0 qqp 
* 7C5144028SJ/BZ/8FT/BTR-60 

~* 7C514410 BSJ/BZ/BFT/BTR~O 
110 I~~ 

440 
Static Column Mode 

60 15 30 110 Page Mode Write Per 8it 
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Capaciry Type No. Organlzatian 
Max. 

Access Time (~) M'"~ Gyae Time 

~~~ 

PO'"ef 
Supdy  

M 

Max. 
Power Dissipation 

~myy) No. of Pins Functional Mode 
tanC tCAC tnn Active Stand by 

TC514800AJ/AZ/AFT/ATR-70 

524288x8 

70 20 35 130 578 

5.5 

2eiza 
29/26 

TSOP-[I 
400mi1 
cFr. ra~ 

Fast Page Mode TC51d800AJ/AZ/AFT/ATR-80 80 20 40 150 495 
TC514800AJ/AZ/AFT/ATR-10 100 25 50 180 440 
TC514800AJWAZI/AFTUATRL-70 70 20 35 130 

5V ±10% 

578 
1•~ 

(2~KA) 

1~ 
(2~uA) 

25~28 
28~28 

TSOP- II 

(~TR) 

Fast Page Mode 
Low Power Version 

TC514800AJL/AZUAFTL/A7RL-80 80 20 40 150 495 
TC514800AJL/A2UAFT~/ATRL-10 100 25 50 180 440 

578 TC514800AJL.L/AZI.UAFTWATRII-70 70 20 35 130 
FaLow8Po e~e 

Self Refresh 
TC514800AJI.UAZLUAFTWATRLL-80 8p 20 40 150 495 
TC514800AJLUAZLUAFTUJATRLL-10 100 25 50 180 440 
TC514900AJ/AZIAFT/ATR-70 

52a288x g  

70 20 35 130 

5V~10°io 

633 

5.5 
Zg~2$ 
28/28 

7S4P-II 
`~pp"'~~ 
(FT', TR) 

Fast Page Mode TC514900AJ/AZ/AFT/ATFt-80 80 20 40 150 550 
TC514900A,1/AZ/AFT/ATR-10 100 25 50 1$0 495 
TC514900A.IL/A/AFTL/ATRL-70 70 20 35 730 633 

~~~ ~2~auA) 
~ast Page Mode 

Low Power Version 
TC51a900AJUA/AFTVATRL-80 80 20 40 150 550 
TC514900AJL/A/AFTIJATRL'-10 100 25 50 180 495 
TG51a900AJLUAZLUAFiLIlATRLI.-70 70 20 35 130 633 

~'~ 
(2~~A ~  

_ 
Fast Page Mode 

Low Power 
Self Refresh 

TC514900AJLUAZLUAFTUiA1RLL-80 80 20 40 150 550 
TC514900AJWAZLUAFTLI./ATRLL-10 100 25 50 180 495 

4M 8it 

~TC514170BJ/BZ/BFT/BTR-70 

262144x16 

70 20 35 130 

5V±10% 

413 
5.5 

40/40 
~~`~ 

TSOP-II 
400mi1 
(F7, TR) 

~ 
Fast Page Mode 

1024 Rehesh Cycle 
~TC5141708J/6Z/BF"T/BTR-80 80 20 40 150 358 
*TC5141708J/BZ/BFT/BTR-10 100 25 50 180 330 
*TC5142606J/BZ/BFT/BTR-70 70 20 35 130 550 

5.5 Fast Page Mode 
512 Refresh C,ycaic~ i 

*TC5142606J/BZ/BFT/B7R-80 ! 80 20 40 150 468 
*TC5142606J/BZ16FT/BTR-10 100 25 50 180 413 
*TC51d260BJUBZUBFfUBTRI-~0 70 20 35 130 S50 

1.1 
(2~uA) 

Fast Page Mcde 
LowPawerVersion 
512 Refresh Cycle 

Fast page Mo~e 
Low Power 
Self Refresh 

512 ROftesh Cycle 

*7C5142606JUBZUBFR/BTRL-80 80 20 40 150 468 
*TC5142608JUBZUBFTUBTRI-10 100 25 50 180 413 
*TC51d2608JWBZWBFTLIJ8Tf~1•70 70 20 35 730 550 
*TC5142608JLUBZUJBFTU.lBTf~.L~O 80 20 4p 150 468 
*TC5142608,1WBZllJBFTLUBTRLI•10 10p 25 50 180 413 
*TC514273BJ/BZ/BFT/BTR-~0 70 20 35 130 550 

5.5 
Fast Page Mode 

Wrife Per Bit 
512 Refresh Cycle 

*TC5742738,1/BZ/BFT/BTR-80 80 20 40 150 466 
~TC5142738J/BZ/BFT/BTR-10 100 25 50 180 413 
*TC5141908J/BZ/BFT/BTR-70 

262144 x ig 

70 20 35 , 130 

5V±10% 

468 
5.5 

a0/40 
~~~ 

TSOP-11 
400mi1 
(FT, 7R) 

Fast Page Mode 
Write Per Bit 

512 Refresh Cycle 
*TC514190BJ/BZ/6F7/BTR-80 80 • 20 40 150 413 
*TC514790B.J/BZ/BPT/BTR-10 100 25 50 180 3gb 
~tC514280B,1/BZ/6F7BTR-70 ~ 70 20 35 t30 605 I 

5.5 
Fast Page Mode 

Low Power 
Self Rehesh 

1024 Refresh Cycle. 
*TC5142808J/BZ/BFT/BTR-80 80 20 40 150 523 
*TC5~a280BJ/8Z/BFT/BTR-70 i00 25 50 180 468 
*TCSta2808JUBZVBFTUBTRI-70 70 20 35 130 605 

~,~ 
(200uA) 

~~t Page Mode 
512 Refresh Cycle 

*TC5142808JUB2UBFTUBTRI-80 80 20 40 150 523 
*TC5142808JUBZUBFTUBTRL-t0 100 25 50 180 468 
*tC51428(~JWBZLUBFTLUBTRLLaO 70 20 35 130 6p5 Fast Page Mode 

Low Power Version 
512 Refresh Cycle 

*TCS1d280B,1LU8ZlUBFilUBTf~.L~80 80 20 4~ 150 523 
*TC51a2808JLU8ZW8FTUlgTNL1-t0 100 25 50 180 468 

~ 

~ 
~ 
# _ ;_ 

~ 
s 

—_1 
i 
: 
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~' 

~ 

CaPecity 

16M Bit 

T ype No. 

TC5116100J/Z/FT/TR-60 

Organizetlon 

16777216 x 1 

4184304 x q 

Accass 
Max. 
~~~ Time Mln. 

Cycle Tlme 
(~) 
110 

Power 
Pupply 

(~ 

5V t 10% 

5V t 1 O°k 

Power 
Mex. 
Dlesl 	tlon ~mw~~ No. of PI~s 

2$/24 
28/24 

TSOP-II 
400mi~ 
~' TR~ 

28/24 
28/24 

TSOP-II 
4~m~~ 
(~, T~) 

----  

FuncUOnal Mode 

Fast Page Mode 
4K Refresh Cycle 

UtAC 
60 

t~qC 
15 

tqq 
30 

Active 
495 

Stan4 by 

5 5 TC511610Q1/Z/FT/TR-70 70 20 35 130 qqp 
TG51161pOJ/7JFT/TR-80 gp 

60 

20 q~ ~~ ~5 
7C5116101J/Z/FT/TR-60 
TC511610YJ/Z/FT'/TR-70 

15 30 110 495 
5.5 Nibble Mode 

4K Refresh C Ycle 
70 20 35 130 440 

TC5116101J/ZJFT/TFl-$0 gq 
6q 

2p  qp 150 3$5 
TCStY8102J/Z/FT/TR-60 
TC51Y6102J/2/FT/TR-70 

15 30 110 495 
5.5 

5.5 

Static Cotumn 
Mode 

atf Rehe5h Cycle 

Fast Page Mode 
4K Refresh Cycle 

70 20 35 130 440 
TC5116102J/Z/FT/7R-80 
TC5116400J/Z/FT/TR-80 

80 
60 

20 
15 

40 
30 

150 
110 

3g,5 
495 

TC5116400J/7JFTlfR-70 TO 20 35 130 qqp 
TC5116400J/Z/FT/TR-8p  gp pp q~ ~~ ~ 
TC5716402J/Z/FT/TR-SU 
TC51164p2J/Z/FT/'T'R-70 

80 15 30 110 49S 
5.5 

Static Column 
M~ 

4K Refresh Cycle 
70 20 35 130 440 

TC5118402J/ZJFT/TR-8p  80 20 40 150 ~5 
TC5116410.J2/~iYTR-6Q 60 t5 30 tY0 a95 

5.5 
Faet Page Mode 

Write Per Bit 
aK Refresh Cycle 

TC5116470J/Z/F'f/TR-70 70 20 35 130 440 
TC5118410J/Z/Ff/TR-60 gp 2p  qp ~5p 3g5 
TC511740Q1/Z/FT/TR-60 
TCS117400J12/F7/TR-70 

~ y 5 30 110 715 

5.5 
Fest Pa e Mode 
2K Rehesh Cycle 70 ~ ~ ~~ ~~ TC6117400J/Z/FT/'fR-80 80 20 40 150 523 

TC6117402J/Z/FT/7Ft-6p  60 1S 30 110 715 
5.5 

Static Column 
ode 

2K Refreah CYCIe 
TC5117402J/Z/FT/TH-70 70 2q  35 130 605 
TC5Y17402J/Z/FT/TR-80 80 

60 
2p  4p 15p 523 

TC511741W/Z/FT/TR-60 
TC5117410J/Z/F7/TR-70 

Y5 3p 110 715 
5.5 

Fast Page Mede 
Wrfte Per Bit 

2K Refresh Cycle 
70 20 35 130 605 

TC5117410J/Z/FT/TR-80 8p 2p  qp ~gp S23 
y"~`~~~'~T~~'~^~~~~ 

2097152 x 8 

60 15 30 110 

SV t t 0% 

— 

495 
5.5 

32/32/32/32 
28/28/28/28 

7SOP-II 
4pOmi1 
«' ~~ 

~ 
FeSt Page Mode 

4K Refresn 
'~"~`7a~~'L~^~T~'~~^~~~~-~ 70 20 3y  130 413 
*rTCSnseoawwnf7~~iwuwaunwnuaaao 

TC6119900~1$/AZB./AF{$/ATRB$O '~'~TCaneeoonwsi~wzsi~v+rsiuws-eo 
'~"~`x~6.ai~eeoo w~ ~i~r¢si.w~rs~ww~~O -~o 

80 20 40 150 358 
60 15 30 110 495 

7.r 
(2~f`A) 

Fast Page Mocio 
Self Retresh 
4K Refresh 

70 2Q 35 130 413 
'~"~`r~caiim°BO°oowni~a aiw~suu+r~i~OHr~.eo 80 20 40 150 3,5g *# T~n~~ yw~~~~~~~~~ 

60 15 30 110 ~ 
5.5 Fast Page Mode 

2K Refresh 
'~*Tan~~~waT~~~'~/N~T~~-~ 70 20 35 130 523 
~R#T(snl8o0ANnLntT/A7WnWlu+LUtUaA~eo 
'R 'R r~iite~ s'iin zy'~~.v~ yi~~QO~,eo 
,~ * TCSmeoo,~srnzai,~reiwTwsao Tcs++teoa+n,rsiw~zsia+rsi~•so 

8(J 20 40 150 qqp 
60 15 30 110 g'~ ~ ~ 

-(200pA) 
Fast Page Mode 

Salf Refresh 
2K ReN6sh 

70 20 35 130 
•~k~i i~sK~.wz~si~w'r~is B~O.was-eo 80 20 40 150 -;~0 
** C5116900AJ/AZ/AFT/ATfi-60 

2097152 x 9 

60 15 30 11 O 

—- 

SV t 70% 

Ssp 
8.5 

32/32 
32/32 

TSOP-Q 
400rnil 
«' ~) 

Fast Page Mode 
4K Refresh 

** TCSY16900qJ/AZ/AF17q7R-70 70 20 35 130 qgg 
*~R 'I'C5116900AJ/AZJAFf/ATF-80 gp pp qp ~r~ 413 
~*TC5116800AJS/A7S/qF7$/ATRS80 60 15 30 Y10 550 

1.1 
(2~~`A) 

Fast Pape Moda 
Self Rehesh 
4K Refresh 

** TC517~OOA13/AZS/Af1S/ATHS80 70 20 35 Y30 488 * sTC511890pAJS/A2$/AFfS/A1RS-80 ~ 20 40 150 413 
~* TC5117900AJ/AZ/AFT/ATR-60 60 15 30 t10 ~ 

5.5 Fast Page Mode 
2K Rehesh 

**TC5117900AJ/AZ/AFT/A7R-70 70 20 35 730 5~8 
~~ TC5 1 17900AJ/AZ/AFY/ATR-80 8p 2p  qp 150 495 
+~+TC5117900AJS/ATS/AFT$/ATRS-60 
**TC5~~~900A.13/AZS/AFTS/A1'RS-~0 

60 15 30 110 688 
~'~ (200kA) 

Fast Page Mode 
Self Refreah 
2K Refresh 

70 20 35 130 578 
**TC511790pAJS/AZ,S/AFf$/A'tRS80 gp zO q~ 1r.~ a~ 

2~ 
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Capaclty Type No. Organization 
Max. 

Access Time (~s~ 
Min. 

(,ycle Tlme 

~~~ 

Power 
Supply 

M 

Max ~~ ~~~ 
~m~ 

' 
No, of Pins Functionai Mode 

hi4C tC.aC tAa Active Stand by 

-- 

16M Bit 

**TC5116160AJ/AZ/AFT/ATR-60 

1~76X~6 

t~8576 X t8 

60 15 3Q 110 

p 5Vt10% 

SV t 704'o 

-- 

523 
S.5 

42/42 
50~~ 

TSOP-II 
~mil 
(FT, TR) 

42/42 
50/50 

TSOP-II 

~m~~ 
(~,Ta) 

2CAS,IWE 
Fast Page Mode 

4K Renesh 

**TC5116160AJlAZ/AFT~ATRJO 70 20 35 130 440 
**TC5116160AJ/AZ/AFT/ATR-$0 80 20 40 150 3g5 
**TC5116160AJS/AZSIAFTS/ATRS~60 60 15 30 110 523 

1.1 
(200t~A) 

2CAS,IWE 
Fast Page Mode 

Self Refresh 
4K Rehesh 

**TC5116160AJS/qZS/AFTS/ATRS-70 70 20 35 130 4qp 
**TC5116i60AJS/AZSIAFI'$/ATRS-80 80 20 40 150 g85 
**7C5116Y70AJ/AZ/AFT/ATR-60 fi0 15 30 110 523 

5.S 
7CAS,2WE 

Fast Page Mode 
4K Reftesh 

**TC5116170AJ/AZIAFT/ATR-70 70 20 35 130 440 
*~k TC5116/70AJ/AZ/AFT/ATR-80 80 20 40 ~r,p ~ 
**TC51.16f70AJS/AZ$/qfTS/A7R3.6p  60 15 30 110 523 ~ ~ 

(200kA~ 

1CAS, 2WE 
Fast Page Mode 

Self Refresh 
4K Rehesh 

**TC5116170qJ$/AZS/AFTS/ATRS-70 70 20 35 130 q40 
C5116f70AJS/AZS/AFTS/ATRS~80 80 20 40 150 g85 

**TC5178160AJ/AZ/AF7/ATR-70 70 20 35 130 770 
5.5 

1CAS.IWE 
Fast Paee wtode 

7K Refresh 
**TC5118160AJ/AZ/AFT/ATR-80 
**TC5118160AJLL/pZLUAFTLUATRLL-70 

$p 2p qp ~r~p ~ 
70 20 35 130 770 7.1 

(2ppKq) 
2( S,1WE 

Fast Page Mode Self 
RefresA iK Retresh 

**TC5118160AJLUAZLL/AFRUATRIL-80 80 20 40 150 ~ 
**7C5118170AJ/AZ/AFT/ATR-70 70 20 35 130 77p 

5.5 icq5, 2wE 
Fast Paee Mode 

,K aerresn 
**TC5118170AJ/AZ/AFT/ATR-80 gp 

70 
20 qp ~~ 860 

**TC5118170AJLL/qAUAFTLUATRLL-70 
* *TC5118170AJLL/AAUAFTLUATRLL-9p  
** TC5176180AJ/AZ./AF7/ATR-60 

20 35 130 770 y.1 
(200kA) 

5.5 

~~ ~ 
F~" P~ 	̂~~e se~t ~~~resn 

1K Refrash 

~A5,1WE 
Fast Page Mode 

4K Refresh 

80 
6p 

20 
15 

40 
30 

150 
110 

ggp 
57g 

**TC5116180AJ/AZ/AFT/ATR-70 70 20 35 130 495 
**TC5116180AJ/AZ/AFT/ATR-80 80 20 40 150 4qp 
**TC5116180AJS/AZS/AFTS/ATRS.6p 
**TC5116t80A,1S/AZS/qF7S/ATFiS-70 

60 15 30 110 578 
~.1 

(2~uA) 

2CAS,7WE 
Fast Page Mode 

Setf Refresh 
4K Refresh 

70 20 35 130 495 
**TC5116180AJS/AZS/AF7S/A7RS-gp  80 20 40 15p qqp 
** TC51161 90A,1/,qZ/AFT/ATR-60 
**TC5116190AJ/AZJAFT/ATR-70 

60 15 30 110 578 
5.5 

~CA$'2WE 
Fast Page Maie 

4K Refresh 
' 

70 20 35 130 495 
**TC5116190AJ/AZJAFT/ATR-80 gp pp qp 15p qqp 
**TC5116190AJS/AZSlAFTS/A7fi~60 
**TC5116190AJS/AZS/AFTSIATRS-70 

60 15 30 110 578 
~•~ 

(2~kA) 

1CAS.2WE 
Fast Page Mode 

Self Refresh 
4K Rehesh 

70 20 35 130 q95 
~*TC5116190AJS/AZS/AfTS/ATRS-80 80 

70 
20 40 150 440 ** TC5118180AJ/AZ/AFf/ATR-70 

~k * TC5118780AJ/AZ/AFT/ATR-80 
20 35 130 825 

5.5 
z~. rwg 

Fast Paye Moae 
1K ftefresh 80 

70 
20 40 150 7 ~ 5, 

~* TC5118180AJWqZLUAFTLL/ATRLL-70 
~ *TC5t18160AJLUAZLL/AFTLUATRLL-80 

20 35 130 825 ~ ~ 
(2~uA) 

~~ ,~ 
Fast Pape MoOe 

SeN Refresh ~K Nefresh 
80 20 40 150 775 

**TCS718190AJ/AZ/AFf/A7R-70 
** TC51 1 8190AJ/AZ/AFiYATR-80 

70 20 35 130 825 
5.5 ~Ci+5.2wE 

Fast Pago Mode 
tK Refresh 

gp 20  qo ~~ 
715 **TC5118190AJ1,1/AZI.I,/qF1LL/ATRLL-~0 

M*TC5118190AJLL/qZLUAFTIL/ATRLL-80 
70 20 35 130 825 

715 
1.1 

(200kA) 
,L~. ~i 

F se~P+ ~~o°~ 
7K Refresh 

80 20 40 150 

Plastic DIP, T: PICC, J: SOJ, Z: ZIP, FT ; TSOP (Forward), TR : TSOP (Reverse) 	 * : New Product 
* ~ ~ Under pevelopment 
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• Dynamic RAM Module 

Capacily Type No. Organiz.aiion Access 
Time 

No. of 
Pins 

Assembly (mm) 
Comment Height Length y~~~h 

2M git THM825000BS/BSG-60/AS/ASG-70/80/10 256KX8 

T~n,~ 
-60:60ns 
-70:70ns 
-80:80ns 

_ ~ 0:700ns 

30 
17•9 88•9 

5~08 

USE iMDRAM THM9250008S/BSG-60/AS/ASG-70/80/10 256Kx g  
4M Bit THM851 00BS/BL-60/AS/AL-70l80/10 512Kx g  15.24/17.52 88.9/82.14 With OE 

SM Bit 

THM81000BS/BL-60/AS/AL-70/80/10 
1 M x 8 20.45/22.60 88.9176.5 

THM81020BL-60/AL-70/80/10 12.64 76.5 8.89 Low THM81000AL 
THM322500BS/BSG-60/AS/ASG-70I80/10 

256K x 32 72 25.40 107.95 
5.08 THM322590BS-60/AS-70/80/10 With OE 

9M Bit 

THM91000&S/BSG/BL-60/AS/ASG/AL-70/80/10 

iMx9 30 
20.45/20.45/22.60 88.9/88.9/82.14 

THM91020BL-60/AL-70/80/10 12.64 
88.9 

8.89 Low THM91000AL 
THM91010BSG-60/ASG-70/80/10 20.45 

5.08 

Common 91/O THM910508S-60/AS-70/80/10 20.45 With Test Mode THM36250085/BSG-60/AS/ASG-70/80/10 
256K X 36 

~2 25.40 107.95 

THM362570BS/BSG-60/AS/ASG-70/80l10 x36 bit ECC Module 10M Bit THM4p2500BS/BSG-6p/ASlASG-70/80/10 256K x 40 

16M Bit 
TH M3251208S/ BSG-60/AS/ASG-70/80/10 

512KX32 

$ 89 

THM325140BSG-60/ASG-70/80/10 BCAS pins type 
THM325180BS-60/AS-70/80/10 With OE 

18M Bit 
THM3651206S/BSG-60/AS/ASCr70/80/10 

512Kx3g THM36514pBSG-60/ASG-70/80/10 SCAS pins type 
THM3651608S/BSG-60/ASlASG-70/80/10 x36 bit ECC Module 20M Bit THM405120BS/BSG-60/AS/ASG-70/80/10 512K x 40 

SM Bit THM81070AS/AL-60/70/80/10 1Mx8 

Tanc 
-60:60ns 
-70:70ns 
-80:80ns 
-10:100ns 

30 75.24/17.52 88.9/76.5 

5.08 

9M Bit THM91070AS/AL-60/70/80/10 ~~Xg 
16M Bit THM161000ASG-60/70/80/10 iMx16 

72 25.40 107.95 18M Bit THM181000ASG-60/70/80/10 1 M x 18 

32M Bit 

THM84000AS/ASG/AL-60/70/80/10 
4M x 8 3p 20.45/20.45/22.60 88.9/88.9/76.5 

THM84020AL-60/70/80/10 12•64 82.14 8.89 Low THM&4000AL 
THM321000AS/ASG-60/70/80/10 

1M X 32 
72 

21.59 
107.95 

5.08 
THM321090AS/ASG-60/70/80/10 25.40 With OE 33M Bit THM331000AS/A5G-60/70/80/10 1Mx33 2~ 59 

36M Bit 

THM94000AS/ASG/AL-60/70/80/10 
dM X 9 30 20.45/20.45/22.60 88.9l88.9/81.2 

THM94020AL-60/70/SO/10 12.64 88.9 8.89 Low THM94000AL 
THM361000AS/ASG-60/70/80/10 
THM361020AS/ASG-60/70/80/10 

1 M x 36 

72 

29.68 

107.95 

5.08 Single sided type of THM361020 
21 •59 8.89 

THM361010AS/ASG-60/70/80/10 

25•40 

5.08 
1 inch height type of THM361000 THM361070AS/ASG-60/70/80/10 x36 bit ECC Module 40M Bit THM4Q1000ASG-60/70/SO/10 iMx40 

64M Bit 

THM164020ASG-60/70/80/10 4Mx16 
$ 89 THM322020ASlASG-60/70/80/10 

2M x 32 THM322080AS-60/70/80/10 With OE THM88020ATS-60/70/80/10 8Mx8 
~ 20.45 88.9 3.81 TSOP Module 

72M Bit 

THM98020ATS-60/70/80/70 SMxg 
THM184020ASG-60/70/80/10 4M x 1g  

~Z 

25 qp 

107.95 

8•~ 

THM362020AS/ASG-60/70/80/10 
2M x 36 

29.68 
THM362040AS/ASG-60/70/80/10 

25.40 
1 inch height type of THM362020 THM362060AS/ASG-60/70/80/10 x36 bit ECC Module 80M Bit THM402020ASG-60/70/80/10 2Mx40 

128M Bit THM324080AS/ASG-60/70l80l10 4M x 32 
33.02 116.70 

132M 8it THM334080AS/ASG-60/70/80/10 4M x 33 
144M Bit THM364080AS/ASG-60/70/80/10 4M x 36 
128M Bit THM81620TS-60/70/SO 16Mxg 

Tan~ 
-60:60ns 
-70:70ns 
-80:SOns 

30 

22'86 

88.9 3.81 TSOP Module THM3240005/SG-60/70/80 4M x 32 72 107.95 5.08 2K refresh 
144M Bit 

THM91620TS-60/70/SO i6Mx9 30 88.9 3.81 TSOP Module THM364020S/SG-60?0/80 4M x 36 

7p 707.95 8.89 2K refresh 

160M Bit THM404020SG-60/70/80 4Mx40 ~7,7g 
256M Bit THM3280205/SG-60/70/80 8Mx32 34.~ 
288M Bit THM3680205/SG-60/70/80 8M x 36 34.00 
320M Bit THM408020SG~0/70/80 SM X 40 pg,p~ 
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Video RAM 
RAM Acceas Time SAM Access Time Power OissipaHon ~P~~Y 	TYpe No. Organization ~~~ ~^S) (m~ No. of Package Width 
tRAC tCAC Cycie 

Time 
Access 	Cycle 
Time 	Time Active Stand by 

pr~ (i~h) 	CommeM 
TC52100pp/J 262,144 x 4 20 
TC524256BJ/62-80 

~ 25 150 
~ ~~ 110 40/40 DIP:p,g, gpj :0.4 Field Memory 

TC5242568J/BZ-10 262,144 x q 25 30 687.5 55 
7C5242586.1/BZ-80 

100 25 180 25 30 605 55 

TC5242588J/BZ-10 262,144 x 4 80 
1~ 

25 150 25 ~ 687.5 55 SOJ : 0.4 
TC5242586J/BZ-80 80 

25 180 25' 3p 605 55 28/2$ 
21P : 0.4 (H) 

TC524259BJ/BZ-1p 262,144 x 4 25 15p  25 ~ 687.5 55 ___ __ 
* TC5242568FT/QTR-80 

100 25 180 25 30 605 55 

* TC524256B~T'/BTR-10 262,144 x 4 80 25 150 25 ~ 687.5 55 
* TC5242588FT/BTR-80 

100 25 780 25 30 605 55 
iM 8it 	* TG5242586FT/gTR-10 262,144 x 4 80 25 150 25 ~ 687.5 55 

* TC5242598FT/BTR-80 
100 25 180 25 30 605 55 28 TSOP ( II ): 0.4 

Multi-Port 
* TC5242598FT/BTR-10 262,144 x 4 

g~ 
100 

ZS ~~ 25 
30 687.5 55 pRAM 

TC5281268J/BZ-80 
25 180 25 30 605 55 

TC5281268J/BZ-10 131,072 x g $0 25 150 25 3p 715 55 
TC5281286J/BZ-80 

100 
g~ 

25 180 25 30 632.5 55 SOJ : 0.4 
TC5281288.1/9Z-10 131,072 x a 

700 

25 1~ 25 
30 715 55 

~/~ 
Z~P : 0.475 (H) 

* TC5281268FT/BTR-80 8p 
z5 
25 

180 25 30 632.5 SS 
* TC5281268FT/8TR-10 131,W2 x g 150 25 30 715 55 
* TC5281288FT/BTR-80 

100 
80 

25 
25 

180 
150 

25 
25 

30 632.5 55 
`~ (~) TSOP ( II ~: 0.4 

* TC5281286FT/6TR-10 131,072 x g 
700 25 180 

30 715 55 ~0.8 pitch.) 
* TC528257J/FT/Tq_7p 70 20 

25 30 632.5 55 

* TC528257J/FT%'fR-80 262J44 x 8 130 2p 25 825 55 --- 

* TC528267J/FT/TR-70 
80 20 15Q 25 30 687.5 55 40/ SOJ ; 0.4 

* TC528267J/~17TR-80 262,144 x a ~0 20 13p  20 25 825 55 44 (4p) TSOP(II):0~4 
2M Bit 

~*TC528257SZ-70 
80 20 150 25 3p 687.5 55 (O.SpitCh) 

**TC52$257SZ-80 262,144 x g 
~p 2~ ~~ 20 

25 $25 55 Multi-Port 

**TC528267SZ-70 
80 
7p 

20 150 25 30 687.5 55 DRAM 
S21P:0.475(H) 

**TC528267SZ-80 262,144xg 
80 

20 130 2p 25 825 55 40 
(0.89pitch) 20 150 25 30 687.5 55 

* New Product 
-- — 	-- ** Under Development 
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- 	.. 	_._. _ _. , 	. .. .,.. . ........q.. ....~ ~ 	.~r .vnn~~liiasu~: v~l', 
FT: TSOP ( Forward), TR:7SOP (Reverse) _• : Under Development 

~ 
~ 
~ 

$~tIC ~~ 

~P~~~Y 

64K Bit 

256K Bit 

Type No. 

7C5564APL/AFl-15 

Organization 

8'~92X8 

32.768xg 

~x. 
Access Tlme 

~~) 

Min. 
Cycle Time 

(~) 

Power 
Supply 

M 

SVt10% 

5V±10a/o 

Max. Power 
Dissipation (mW) No. of 

~ns 

2g 

2S 

Package Width 
(inch) 

0.6/0.45 
(P/F) 

0.6/0.45/0.3 
(P~F/SP~ 
TSOP-I 

8 x 13.4mm 
(~.TR) 

Active 

192.5 

33p 

Stand-bY 

0.~5 

~.55 

TC5564AP1 /AFI,-20 
TC552576PUBFUBSPUBFTL/BTRL-&5 

~ 

g5 

2~ 

g5 
TC5525TBPU8FU6SPUBFTL/BT'RL-10 ~ pp ~~ 
TC55257BPU8Fl/6SPL/BFTUBTRL-$5L 85 85 

0.165 7'C552576PUBFUBSPUBFTIJBTRL-10L 100 1 q0 
TC552576PI/BFI/BSPI/BFTI/BTRI-tOL 100 100 0.275 

1M Bit 

TC551001APUAFIAFTUATRL-70 

131,072 x g 

7p 70 

0 5V±10~ 
- — 

_ 330 __ 
--- 

0.55 

32 

0.6/0.525 
(p~F) 

TSOP-I 
8 x 20mm 
(FT,TR) 

TG551001APUAFLAFTUATR~-85 85 85 
TC5510Q1APL/AFLAFTUATRI-10 ~pp ~~ 
TC551001APL/AFLAFTUATRL-70L 70 ~~ 

0.165 
TC551001APlJAFLAFTUATRL-85L 

~ $5 TC55100/APUAFLAFTUATRI.-101 1~ t~ 
TC551001API/AFI/AFTI/ATfil$5 gs g5 

1•1 TC5510Q1API/AFI/AFTI/ATRI-10 ~ pp 1~ 
TC551001API/AFI/AFTVATRI-85l g5 g5 

0.385 7'C551001API/AFI/AFTI/ATRI-lOL ~ pp 1~ 

4M Bit 

D~~.L.~ 	. o.ri~__~:_ 

••TC554002PL/FtJFTI../TRL-55 

524,288xg 

55 55 

~y±~po~~ 38g 

0.55 

32 

0.6/0.525 
(P/F) 

TSOP-II 
0~4 

(~. TR) 

••TC55~40aP~F_~1JTRL-70 70 70 
••TC554002PUFUFTI/TRL-85 gy 85 
`~TC554002PUFl./FTl1TRL-10 100 100 
••TC554002PUFUF7VTRl.-55L ~ 55 

0.165 
••7C554002PL/FUFfL/TRL-70L 70 ~~ 
• •TC554002PUFUF'T'L/TRl-85L 85 85 
• • TC554002PUFUFTUTRL-10L ~ pp 1 ~ 
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High Speed Static RAM 

CePecnY TYPe No. Organization 
Max. 

Access Time 
(ne) 

Min. 
CYCIe Time 

(ne1 

Power 
Suppiy 

M 

Max. Power 
DisaipaUon (mVln No. of 

a~ 

Package W~ 

(inch) 

~~ 
Active Sta~d-by 

TC55416P-1 5H 	̂ _ 
TC55416P-20H 

TC55416P-25H 
_ TC55416f'-35H 	-- 

` TC55417P/J-15N ~ 
TC554/7P/J-20H ~ -. 
TC55417P/J-25N ~ 

64K 6it 	TC55417P/J-35H 
TC558417P/J-10 __ 
TC558417P/J-12 	_^-- 
TCS588P/J-15 	_~_ 

_ TC5588P/J-20 	~ 
TC5588P/J-25 
TC5588F~1J-35 	~-- ~. 
TC55688P/J-10 	~ 
TC55B88P/J-12 

~ 

~ 

- 

16'~ x 4 

`- --'M1 

15 15 
5V t 10~l0 

~p 

5.5 22 0.3 CMOS 
20 20 550 
p5 25 5~ 

~ ~ 
~ '~ 

t 5 	~ 15 ~p 

5.5 24 0.3 CMOS 
2~ 20 550 
25 25 550 
35 35 ,aqp 
10 10 5V t 59b 63p 

55 24 0.3 6i-CMOS 12 12 

5Vt1(N/o 

~ 

8.192 x 8 

~ 

15 15 7q3 

5.5 28 0.3 CMOS 
20 20 

~ 25 25 

~ 35 
~ 10 10 5V t 5% 814 

55 28 0.3 Bi-CMOS 12 72 5Vt10% 853 

72K 8it 

TC5589P/J-15 
~ 
~ 

8J92 x 9 

^ 

15 15 

5V f 10% 

743 

5.5 28 0.3 CMOS 
rC5589P/J-20 	_ pp 20 
TC5589P/J-25 	_ 25 25 
TC5589P/J-35 ~ 35 35 

144K Bit 

__ 

TC55187T-20 

8,192 x 18/ 
4,Oy8 x 18 
X 2 Way 

_ 

20 ~ 

5V t 10% 

12~ 

5.5 52 0.75 CMp3 

TC55187T-25 25 25 1210 
TC55t87T-30 - 	 --- -- ~ ~ 1100 
TC55188T-20 	_ 

~ 
~ ~ ~265 

TC55188T-25  25 25 1210 
TC55188T-30 30 30 1100 

i 

256K 9it 

TC55464P/J-17 

65.536 x 4 

- 

- 	- 

17 17 5V t 59'0 630 

5.5 24 0.3 

—" 

CMOS 
TC55464P/J-20 T P0 ~ 

SV t 10% 

~ TC55464P/J-25  ~~ 2~ 25 
TC55464P/J-35 

~ 	
35 ~ 5~ 

7C558464P/J-10 ~ Q ~ Q 

770 82.5 24 0.3 Bi-CMOS 
TC558464A/J-12 12 12 
TC558464P/J-15 15 15 
TC55465P/J-17 17 17 5V f 5% 6,90 

5.5 2$ 0.3 CMOS 

TC55465P/J-20 __20 20 

5V t 10% ~ TC55465P/J-25 25 25 
TC55465P/J-35 ~r ~ ~ 
TC558465P/J-70 10 10 

SV t 1096 770 82.5 28 0.3 9i-CMOS 
TC558465P/J-12 12 12 
TC558465P/J-15 15 15 
TC55328P/J-17 

32.768 x 8 

17 17 5V t 5Wo 735 

5.5 28 0.3 CMOS 

TC55328F'lJ-20 20 20 
5V~10°b ~~~ 7C55328F'/J-25 25 25 

TC55328P/J-35 35 ~ ~ 
TC556328P/J-10 10 10 

SVt10°o 935 82.5 28 0.3 Bi-CMOS 
TC559328P/J-12 12 12 
TC558328P/J-t5 15 15 
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- 
~pa~nY 

288K Bit 

Type No. 

TC55329P/J-17 

prganization 

32,768X9 

Max. 
Access Time 

(^s) 
7/ 

Min. 
Cycle Time 

(~) 
17 

Power 
Supply 

M 
5V~5% 

Max. Power 
(~ssipation (mVl~ NO'  °f 

Pi~s 

32 

p~~~ 
yyidth 
(i~hl 

0.3 

process 

CMOS 

Active 
735 

~70 

Stand-by 

5.5 
TC55329P/J-20 20 20 

SV ~ 1Q% 

TC55329P/J-25 25 25 
TC55329P/J-35 35 35 660 
TC556329P/J-10 
TC55B329P/J-12 

~ ~ 1 ~ 

935 82.5 Bi-CMOS 
72 12 

TC558329P/J-15 15 15 

512K Bit 
TC551632J-20 

32,768X16 
20 20 

5Vf10% 
1210 

5.5 40 0.4 CMOS 
TC551632J-25 25 25 1700 
TC551632J-35 35 35 935 

1M Bit 

TC5584256J-12 

262,144 x 4 

~2 12 

5V t 10% 

715 66 

28 

0.4 

Bi-CMOS 

TC5584256,1-15 15 15 
TC5564256J-20 20 20 
TC5564257J-12 12 12 

32 

7C5584257J-15 15 15 
TC5584257J-20 20 20 
TC5568128P/J-12 

131,072 x 8 
~ 2 12 

825 82.5 
TC5588128P/J-15 7 5 15 
TC5568128P/J-20 pp 20 
TC551664J-15 

65,536X16 
75 

TC551664J-20 20 
15 

20 
1q3p 

5.5 44 CMOS 1210 
TC551664J-25 25 25 ~~pp 

•*TC558S4258J-10 
262,144 x q 10+5 10 

SVf10% 

1045 220 
36 

0.4 Bi-CMOS 

+«TC558S4258J-12 12+ g  12 
•s.TC55BS8125J-10 

131,072x8 

10+5 10 

1155 220 
•MTC556S8125J-12 12+6 12 
••TC558S8128.1-10 10+5 10 

`~ •*TC55BS8128J-12 12+g 12 

p~^ka e P • PI 

•M TC551402J-20 4,194,304X1/ 
1,048,576x4 

20 20 
SVf10% 825 55 

4M Bit 	
*~TC551402J-25 25 25 32 0.4 CMOS 

g(. astic DIP, J.SOJ, T:Plastic LCC) 
TC55417P/J:Equivalent to TC55416P with OE function 
TC55465P/J, 7C558465P:Equivalent to TC55464P/J with OE function 
TC55B4257J:Equivalent to TC55B4256P/J with OE function 
TC558S425$.l:Syrichronous SRAM 
TC558S8125J:Synchronous SRAM 
TC558S8128J;$ynchronous SRAM 

+« : Under Development 
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dax. Pawer 
No. °f  

Package 
sipation (mV1~ 

Pi~  
Wi~ 
(inch) ive Stand-by 

5 
3 	S.S 
g 

28 
0.6 (P) 
0.3 (SP) 5 
0.45 (F) 

3 	0.55 

8 
5 
~ 	5.5 
i 
i 
) 	1.1 
i 

0.6 (P) ~ 	1.1 
~ 	(0.3) 0.3 (SP) 
> 

32 
0.45 (~ 
0.525 (~W1 

~ TSOP-1 
~ 	5•5 8 x 20mm 
~ (FT. TR) 

~ 	1,1 

(0.3) 

1.1 

0275 

0.275 
(0.075) 

32 

i.t 

0.275 

0.275 
(0.075) 

O.fi(P) 
~ ~ ~ 0.525 (F) 

TSOP- I I 
0.4 (FT, TR) 

1.1 
(0.33) 32 

( ):3V * : New Product 

Pseudo Static RAM 

~ :,~.,. 

CapacitY 

256K g~t 

Type No. 

TC51832AP/ASP/AF-70 

Organization 

32'768X8 

Max. 
Access Time 

~^S~ 

70 

Min. 
Cycie Time 

(~s) 

115 

Power 
Supply 

M 

5V±10% 

Dis 
Ac~ 

3E 
TC51832AP/ASP/AF-85 85 135 3~ TC51832AP/ASP/AF-10 

~~ 
70 

160 2 ~ TC51832APUASPUAFI.-70 
TC51832APUASPUAFL-85 

115 3f 
85 135 3C 

pq TC51832APUASPUAF~-10 100 160 TC51 8728AP/ASP/AF/AFYV-80 	- -- - 

131,072 x 8 
(CE7, CE2 Type) 

~ 1~ ~ 
TC51 8128AP/ASP/AF/AF1N-10 ~~ 1~ ~ 
TC51812$AP/ASP/AF/A~1N-12 ~2a 190 2~ 
TCSt8128APL/ASPUAFL/AFWUAFTL/ATRI.-80 80 130 3g 
TC518128APUASPI./AFL/AFWUAFTUATRL-10 1~ 

~~ ~ TC518128APUASPUAFUAFWUAFTL/ATRL-12 120 190 27 TC518128APUAFUAFWL/AFTL/ATRL-80LV gp ~~ ~ 
TC51812$APL/AFl/AFWUAFTL/ATRL-tOLV ~pp y~ ~ 

2~ 
TC518128APL/AFL/AFWL/AFTL/ATRL-12LV ~2p ~90 

1M Bit 

TC518129AP/ASP/AF/AFW-80 

t3~'072 x 8 
(CE, CS TYPe) 

80 ~~ 5Vt70% 
38 TC51 8129AP/ASP/AF/AFW-10 ~~ 1~ ~ 

TC51 8129AP/ASP/AF/AFW-12 120 ~~ 27, 
TC518129APUASPUAFUAfWL-!AF}}~i~~gg gp t30 3g; 
TC518129Af'L/ASPL/AFUAFWI.lAfTL-ATHL-10 100 160 33( TC518129APL/ASPUAFL/AFWUAFTL/ATRL-12 120 190 27: TC518129APL/AFLJAFWUAF7UATRl.-80W gp y~ ~ 
TC518129APL/AFL/AFWL/AFTL/A7RL-tOLV 10p y~ ~ 

P7~ TC518129APUAFUAFWL/AFTL/ATRL-12LV 120 19p 

- - 	-- 

*TC5181288PUBSPU$FUBFWUBFTI./BTRL-70 
* TC5181288PUBSPUBFUBFINU6F7UB1RL-80 

131,072x g  
(CE1, CE2 TYpe) 

70 715 38~ 

80 13p ~C 
* TC518128BPUBSPUBFUBfWUBFi1J8iRL-10 
* TC5181286PUBSPUBFUBFWUBFTL/BTRL-70l 
*TC5781288PUBSPUBFUBFWUBFTL/B1Rl-80l 
*TC5181286PL/BSPUBFUBfWUBFTUBIRL-tOL 

1p0 160 276 
70 115 ~5 
80 130 330 

275 100 160 
*TC5181286PUBFUBFWUBFTUBTRL-70V 
*T_C5]8]286PL/BFUBFWUBFTUB7RI.-80V 

~p ~ ~ 5 385 
gp t~ ~ 

275 
*TC5181286PUBFUBFyyUBFTI/BTRL-tOV 100 160 

4M Qit 

* TC5181298PL/g3pU6FUBFWUBFIl,/BTRL-70 
* TWi81296PU8SPU8FUBFWUBFTU6TRL~80 

131,072X8 
(CE, CS TYpe) 

524,288 x g 

70 115 

SV ±10~b 

385 
80 130 330 

* TC5181296PUBSPUBFUBFWU9FR/BTRL-10 
* TC5181298PL/BSPUBfUBFWUBFfL/6TAL-70L 
*TC5181296PL/BSPL/BFUBFWU6FIL/BTAL-80L 
* TC5181296PUBSPUBFUBfWU6F7116TRL-tOL 

100 160 275 
70 115 ~ 
SO 130 3$0 

700 160 275 * TC5181298PL/BFUBFlNUBFTUBTRL-70V 70 715 ~ 
* TCSt812gBPL/8FU8FWUBFTUBTRI-80V 80 130 330 
*TC5181296PL/BFI,/BFyVUBfTL/BTRL-10V 

TC518512PL/FUFTL/TRL-70 
700 	- 
~~ 

1F>q 
~ ~ 5 

275 
385 TC518512PUFL/FTl/TRL-80 gp 13p 330 
275 

TC518512PL/FUFTL/TRL-10 100 160 
TC518512PL/FUFTL/TRL-701V 

524,288x8 
70 115 3gg 

TC518512PUFUFTU7RL-SOIV 80 130 	5V±10% 330 
TC518512PL/FUFfL/TRL-10LV 100 ~60 2~5 

Package : P: piastic OIP, SP : Slimplastic DIP, F, FW : Flat Package SOP 
FT : TSOP (Forwardl, TR : TSOP (Reverse) 
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~w 

~ 

EPROM 

~PB~KY 

258K Bit 

512K 6it 

Type No. 

TC57256AD-12 
TC57256Ap-120 

Qrganlzatlon 

32,768 x g 

65.536xg 

Max. 
Accesa Time 

(~e)  
120 
120 

Min. 
CyGe Time 

(~s1 
120 

Power 
Supply 
M 

5Vt5% 

Operating 
Temperature 

('C) 

O-- 70 

Max. Power 
Dlasipatlon (mV1n No. of 

Pins 

28 

28 

Device 
TYPe 

CMOS 

CMOS 

Active 

158 
Stand-by 

0.525 
TG57256AD-t50 

120 5Vt1O% 165 Q.550 ~b~ ~~ 
TC57256Ap-15 
TC5T258A0-20 

1 gp ~ gp 
5Vt59'o -4O'~ 158 0.625 200 

70 
2pp 

TC57H256D-70 
TC57M256d-85 
TC57512A0»l5 
TG57512A0-20 

70 

~~~~ 

-40-85 

210 

22p 

15B 
6.550 

0.525 

85 
~ ~ 
~ 

85 
~ ~ 
~ 

SVttOWo 

5VfS% 

7M Bit 

TC577000/tA0-72 
TC5T7000/1AD-750 

131,072 x g 
120 720 SVfS% - 

0--70 

158 0.525 

32 

~~S 

160 150 5Vt10Wo 165 0.550 TC57H100p/1A0-85 
TC57H1000/1AD-100 

8~  95 SV t S% 21 O 0.525 100 100 5Vt10% 220 0.550 TC57N1024AD-85 

65,536 x 18 

85 ~ ~~5~ 
315 0.525 

40 

TC5TH1024A0-100 
1~ 100 5V t 10% 

TC57N1025A0-55 55 55 5V t 5% 
330 0.550 
473 1 p5 TC57H1025AD-70 70 ~~ 

4M Bit 

TC5740000.120 
TC57400pp-150 524.288 x g 120 

~~ 120 5 V t 10% 

p" ~~ 

~ 
0.550 32 

CMOS 

* TC574000Ap-120 
~ 524,28$X8 1~ 

~~ 
720 5V t 10% 

275 
~ 

0.550 32 TC574000AD-150 1~ ~~ 
2~5 TC57420pD-10 

TC574200p-120 52a,2$$ x 8 
z82,~a4x~s 

~~ 100 5 V t 5'Yo :3Fi8 0.525 

40 

7 20 120 
330 0.550 TC574200D-150 150 750 

_'Sy~ 
TC574096D-10 

262J44 x 16 
10p 100 5V f 590 368 0.525 TC5740960-120 

TC57d088D-150 
/20 120 SV # 10% 330 0.550 ~~ ~~ 

8M Bit TC578200D-150 1.~,576x8 
b24 288 x 18 ~~ l5p 5V~10% 0--70 330 0.550 42 CMOS 76M Bit 

Packeae 

*TC571620pD-150 
n ' Co.n~.. 0~,.4.,,.,. 

1 2~~~~~`~2X8 048 576 x 18 ~r,~p 75p 5Vtt0% 0^-70 330 0.550 a2 c ~MC~~ 	, 
~~ 

* 1 '~'~,1~?uN ~;e~titea;t 

ONE TIME PROM 

~ePe~KY Type No. O~ganlzatlon 
Maz. 

Acceas Time 
Min. 

Cyc1e Tlme 
Power 
Supply 

Max. Power Dlssipation 
(m1An No. of bevice 

258K Bit 7C54258AP/AF 32,768?cg 
(ns) 

- 
(na) (~ Pins TYPe Acdve $tand~qy 

TC54512AP/AF-15 
Zpq 2pp 5V~5% 158 0.525 28 CMOS 512K Bit 

TC54512AP/AF-20 65.538 x g 
~~ ~~ 

~y t 5q 7 58 0.525 28 CMOS 200 2pp TC547000/lAP/AF-12 
YC541000/tAP/AF-15 

-120 120 
1 ~ 150 150 

1 M Bit 
iJ~.072 x 8 TC54Hippp/tAP/AF-85 

TC54Ht00p/1AP/AF-10 
~ 

85 
210 5V t5 k 0.525 

32 
CMQS 1~ 1~ 

TCSdH1024AP/AF-85 
85 85 65.538 x 16 TC54H7024AP/AF-10 
100 100 3~ 5 40 

TC5d400pp/F/Ff-12 
TC544pppp/~/~_~5O 52a,288 x 8 120 120 5V ~ 5% 315 0.525 

1~̀  150 SV t 70% 275 0.550 + 7C544000AP/AF-12 32 CMOS 
+kTC544000AP/AF-15Q 524,288X8 

~ 20 120 5Vt5% 375 - - 
1~ 15p 5V t 109'o P75 4M 8it 

TC54420pp/F-120 
0.525 32 CMOS 

TC544200P/F-150 
524,2$8 x B 
262.144 x 16 

120 120 
150 
120 

150 
120 

TC544096p/F-120 SVt1QW 33p 0.550 4p CMOS TG544098p/F-150 262~~`M X 16 
~`~ 150 

'ackege P: Plaatic bIP_ 	F~ Fi.,~ a~,.~a..e .cr.~,. .- . - ,. . . ....,. i .  ~. ~. . ~.w~nai ryPe7 	 '~ : New Prpduct 
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CMOS Flash/NAND E2PROM 

Max. Power Supply Max Powqr bissipaHoh Ope~ating 
Capacity Type No. Organlzatlon Access Time m ~~~ ~~~ ~ Tempera- 

Package 
No. oi 

VCC (y) ~PP M Read ~~ Stand-by (~) Mode cCwre Pins 

256K Bit TC58257AP-20, 25 
32,768 X 8 200/250 5V t 10% 

12.75 
~ 025 165 NCC) 220 NCC) 0.55 NCC) EPROM 

~m'' p'P 

TC58257AF-20, 25 Fiasn or o.osN~) ssoN~) o.osNPP) comaa~ib~e —~o~~0 2s 
12.pt0.5 450mi1 SqP 

r 
TC584000P 

600mi1 OIP 
'~ TC584000F 120 32 

4M Bit 
NAND 

524,288x8 ~age Access) 5Vt10% — 165 330/275 0.55 Command ~~~0 525mii SOP . 
TC584000FT 15u5 Conuoi 400miITSOP 

(RandOm ACCeSS) 
Mor~rnaq 44 

~ 

TC584000TR aaom+i Tsoa (qp~ 
TvaE-u 
Aeverse 

rac:rcay~ r. riascic u~r, r. r~at NaCKag2 ~SOP), FT : T50P (Normal Bent), TR : TSOP (Reverse Bem) 	 *: New Product 

CMOS Mask ROM 

CsPackY 

1M Bit 

Type No. 

TC531000CP/CF-15 

Organization 

~~,072X8 

~x. 
Access Time 

(nsl 
15Q 

Min. 
Cycle Time 

(nsl 
15p 

Power Supp1Y 

~~ 

~V i'  10% 

~x. Power Dissipation 
~myy~ No, oi 

~r~ 

28 

Acuve 
193 

scand-by 

0.71 

TC531000CP/CF-12 ~ 2p ~ 2~ 220 
TC531001CP/CF-15 150 150 193 

32 TC&37001CP/CF-Y2 120 12p 220 
TC537024P/F-15 

65.536 X 16 150 150 

`~ 
TC531024P/F-12 120 120 220 2M Bit 

4M Bit 

TC532WOAP/AF 
TC534000AP/AF/AFf 

262J44X8 
524,288 X 8 

150 
150 

15p 
150 

5V±109'0 

5V±109'0 

220 
220 

-p.11 

0.11 

32 
32 

TC5342~P/F 524,288X8 ~,t~x~s 150 150 275 ~ 

SM 8it 
TC538000AP/AF 7,048,576xg 150 150 

5Vt10% 
303 0.55 32 

TC538200AP/AF ~'~'576x8 
524,288 x 16 1~ 150 330 0.55 42~p~P~ ~_~S~P~_ 

TC5316200AP/AF/AFT 2.09~,152X8 
1,Od8,576 X 16 1~ 1~ ~ 0.55 

16M Bit 5Vt10% 42(DIP) ~ (~P) 
TC53162008P/BF 2,097,152X8 

1,048.576 x 16 
2~ ~ 

275 0.55 

TC53162108P/BF/BFT 2~~7,152xg 
1,048,576x~g  

15p 
Page 60 

150 
Page 60 825 5.5 

~--••~-n~- • • . .~.w ~~r, r . nai ractcayg  ~bVr) , r 1 : TSOP (NOrmal Bent) 
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f+. - 	~ 
a 

~ 
~ 
~ 
~ 

~ 

~ c 

~ s 

2, Cross Reference 

1M Bit Dynamic RAM 
Organizatlon ~ 	1M x ~(Fast Page 

T0.SNIBA TC5110pp 
Fujitsu M881C1000 
Hitachi HM517000 

Mitsubishi M5M4C1ppp 
NEC kppq~ppp 

OKI MSM511000 
T ~ TMS4C1024 

Motorola MCM511000 
Siemens HY8571000 

SAMSUNG KM47C1ppp 

4M Bit Dynamic RAM 

Organizadon 4M x ~(Fast Page) 4M x ~(Nibble) 4M x 1(Static Column) 1M x 4(Fast Page) 7M x 4(Static Column) _ TOSHfBA TC514100 TC514101 TC574102 TC514400 Fujitsu MBS14100 M8814101 M8814102 M88144D0 
TC514402 

Hitachi HM514100 HM514101 HM514102 HMStddpp 
M8814402 

Mitsubishi MSM414ppp M5M414001 M5M414002 MSM441000 
HM5/4402 

NEC kPD424100 uPD424101 uPD424102 uPD4244pp 
M5M441002 

OKI MSM514100 MSM514101 MSM514102 MSM514400 
kPO4244p2 

TI TMS44100 — 
M$M514402 

— TMS44400 Micron MT4C1004 MT4C1pp5 MT4C1006 MT4C40p1 y Motwola MCM514100 MCM51410t MCM514102 MCM514400 
MTAC4003 

Siemens HYB514100 — — HY6514400 
MCM5144p2 

SAMSUNG KM41C4000 — — KM44Ci0pp _ 

1M x ~(Nibble) 1M x ~(~atic Column) 256K x 4(Fast Page) 256K x d(Static C 
TC571001 TC51Y002 TC514256 TC514258 ME81C1001 MBS1C7002 M681C4256 M881C4258 HM511pp1 NM5710p2 HM514256 HM514258 M5M4C7007 MSM4C1002 M5M44C256 M5Md4C25g ~PQ4210pi uPD421pp2 uPO424256 ~PD424258 MSM511001 MSM517002 MSM514256 MSM514258 TMS4C1025 TM54C1027 7MS44C256 TMS44C257 MCM5110p1 
_ MCM511002 MCM514256 MCM574258 

`— HY8514256 ~ 
KM41C1001 KM41C1002 KM4qC256 _ KM44C258 

r 

i 

~enn Bit Dynamic RAM 
16MX~ (4{< CYCLF/RFFR~CU1 

OrganizaUon 
TOSHIBA 

16M x 1(Fast Page) 
TC5116100 

16M x 1(Nibble) 
TC5716101 

16M x 1(Ststic Column) 
TC5116102 

Ful~tsu M88116100 M68116101 —.~ 
Hitachi HM5116100 HM5116101 HM5116102 

NEC uP0a2t6100 — 

~ SAMSUNG — 

~ Siemens HY8511670 — 

4M X 4(4K C:YrI GiR~c[~ceu~ 
OrganizaGo~ 4M x 4(Fast Page) 4M x d(Static Column) 4~U x 4(Write per 8it) TOSHIBA TC5116400 TC5116402 7C5116410 

Fujitsu MB811640p — 
Nitachi HM5116400 HM5116402 HM51t6410 
NEC kPD4216400 —~ 

~ SAMSUNG KM44C4000 — 
Siemens HY8511640 —_ 

4M X q ~2K CYCI F/RFFRFCUI 
OrganiZatlon 

TOSHIBA 
qMx4(Fast Page) 

TC5117400 
4(Nx4(Static Column) 

TC5117402 
4Mx4(Write Per Bit) 

TC5117410 
Fujitsu — ~ 

~ Nitachi HM571~400 — 
^ NEC kPD4217400 -- 

SAMSUNG KM44C410p — 
—. Sieme~s — 

i 
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Dynamic RAM Module 
~~ x8  1Mx8 1Mx9 1MX9 256Kx36 512Kx36 Socket Type Pin Type Socket Type Pin Type Socket Type Socket Type 

THM81000AS-70 THM810QOAL-70 THM91000AS-70 THM91000AL-70 THM362500ASG-70 THM365120ASG-70 TOSHI6A THM81000AS-80 THM81000AL-$0 THM9t000AS-80 THM91000AL-80 TNM362500ASG-80 THM365120ASG-80 THM81000AS-10 TNM81000AL-10 THM91000AS-10 THM91000A1-10 THM362500ASG-10 THM365120ASG-10 

Fujitsu M685230 M685230 M885235 M885235 MR85236-10 
(100ns/120ns) 110pnsH2Ons) (100ns/120ns) (100ns1120ns) MB&5236-12 

H856A188-S H856A18A-S H656A198-S HB56A19A-S 
H8560256366-85 H856D512366-85 

Hitachi 
(100ns/120ns) (100ns/120ns) (100ns/120ns) p00ns/120ns) H856D256368-10 H8560512368-10 

H856D256368-12 H856D512368-12 
MH1M08AQ1-8 MH1M08AQIA-8 MH1M09AOJ-8 MH,1M09AOJA-8 MH25636AJ-85 MN51236AJ-85 

Mitsubishi MHiMO8A0.1-10 MHIMO8A0.1A-10 MH1M09AQJ-10 MHiM09A0.1A-10 MH25636AJ-10 MH51236AJ-10 
MH1M08AOJ-12 MH1M08AOJA-12 MH1M09AQ1-12 MH1M09AOJA-12 MH25636AJ-12 MH51236AJ-12 
MG421000A86~0-- -idi~~321000A8A-80 MG421000A98-80 MC-421000A9A-80 

NEC MC-421000A88-10 MG421000ASA-10 MG421000A98-10 MC-427000A9A-10 
MG421000A88-12 MG42100pA8A-12 MG421000A98-12 MG421000A9A-12 

QK~  MSC2313-10YS MSC2313-10KS MSC2312-tOYS MSC2372-10KS 
MSC2313-12YS MSC2313-12KS MSC2312-12YS MSC2312-12KS 

TH3C10008-70 YH2C10008-70 TH3C10009-70 TH2C1000J-70 TH3C1P2536-70 TH3C1P5136-70 
ToY~an  TH3C70008-80 TH2C1000&~80 TH3C10009-80 TH2C10009-80 TH3C1P2536-80 TH3C1P513fr~80 

TH3C70008-10 TH2C10008-10 TH3C10009-10 THZC10009-10 TH3C1P2536~10 TH3C1P513fi-10 
MM7M100J&OS MM1Mt00J8-p8 MM1M100J9~08 MM1M100.13~08 

NMB MM1M100J&10 MM1M100J&10 MM1M1pQ19-10 MM1M10Q19-10 
Semiconducta MM7M100J8~12 MM1M100,18-12 MMiM10pJ9-12 MM1M700.19~72 

(Socket 7ype) (Lead Type) (Socket Type) (Lead Type) 
Texas TMO24GAQ8-tOL TMO24EAD9-tOL 
Instruments TMO24GA08-12L TMO24EAD9-12L 

MT8C8024M-8 MTSC8024MN-8 MTSC9024M-8 MT8C9024MN-S MTSC36256M-8 MT8C36512DM-8 
Micron MT8C8024M-10 M78C8024MN-10 MT8C9024M-i p  MT8C9024MN-t0 MTSC36256M-10 MT8C365120M-10 

MT8C8024M-12 MTSC8024MN-12 MT8C9024M-12 MTSC9024MN-12 MTSC36256M-12 MT8C36512DM-12 
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0.45 inch SOP 
TC55257BF 

M884256 
M684256A 

HM62256FP 
uPD43256ACaU 
pPD432566GU 

M5M52566FP 
CXK5825TM 
CXK58257AM 

8 x 13.4 mm TYPE I TSOP 
TC55257BFT 

MB84256A 

MSM52568VP 

CXK58257ATM 

• 64K Bit Static RAM (8K X 8, 28 pin) 
Package Width 	0.6 inch DIP 0.45 inch SOP 

TOSHIBA 	TC5564APL TC5564qFL 
Fujitsu 
Hitachi 

Mitsubishi 
NEC 	 uPD4464C uPD4464G 
OKI 

• 256K Bit Static RAM (32K x 8, 28 pin) 
Package Width 0.3 inch DIP 

TOSHIBA 
0.6 inch DIP 

TC552576SP TC55257BP 
Fujitsu M84256A MB&4256 

Hitachi MB84256A 
HM62256P 

NEC uPD43256BCX uPD43256AC 

Mitsubishi uPD432566CZ 
M5M5256BKP M5M52568P 

SONY CXK58257SP CXK58257P 
CXK58257ASP CXK58257AP 

• 1M Bit Static RAM (128K x g,  32 pin) 
Package Width~ 0.6 inch DIP 0.525 inch SOP 

TOSHIBA TCS5t001AP TC551~~1AF Hitachi _~ HM628128P HM628128FP 
NEC uPD431000CZ uPD431p00GW 

kPD431000ACZ uPD431000AGW Mitsubishi M5M51008P M5M51008FP SONY CXK581001P CXK581001M 

8 x 20 mm TYPE I TSOp 
TC55100tAFT 
HM628728T 

u PD431000AGZ 

MSM51008VP 
CXK581001TM 
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High Speed Static RAM 
Organization 16K x 4 	 SK x 8 	8K x 9 8K X 18/4K x 18 x 2 

Package Width 0.3 inch 0.75 inch 
70SHIBA TC55416-H TC55417-H TC5588 TC5589 TC55187T TC55188T 

Fujitsu MBS1C74 MB81C75 M881C78A M681C79A 
Hitachi HM6288/6788 HM6789 HM62A188 

Mitsubishi MSM5188 M5M5189 M5M5178 MSM5179 
NEC uPD4,'i62 ~PO4363 
OKI MSM5188A 
Sony CXK5464AP CXK5465P CXK5863P CXK5971P CXK7701J 
Sharp LH5262 1H5165/64 
Inmos IMS1620 IMS1624 

MOTORQLA MCM6288 MCM6289 MCM6264 MCM6265 
I.ATTICE SFi64K4 SR64E4 SR64K8 
VITEUC V61062 V61064 V63C330 V63C328 

IpT IpT718$ IOT779A IpT7Y64 
AMD Am89C164 Am99C165 Am99C88H 

CVpRESS CY7C164 CY7C166 CY7C185 CY7C183 CY7C184 
PERFORMANCE P4C1S8 P4C198 P4C164 P4C163 

TI SN74ACT2140 
MICRON MT5C6404 MT5C6405 MT5C64p8 MT56C0416 

a'9an~~o^ 
Package Width 

TOSHIBA 

Fujitsu 

64Kx4 	 32Kx8 	32Kx9 
Q3. itach_ --- - 

TC55464 	TC55465 	TC55328 	TC55329 
M881C84A 	M881C85A 

256Kx4 	 128Kxg 	64KX16 
0.4 inch 

TC55B4256 	TC5584257 	TC558$128 	7C551664 

Hitachi HM6208/6708 HM6709 HM62832 
Mitsubishi M5M5258AP MSM5259 M5M5279 

NEC ~PD43254C ,~PO43259 uPO431008 µPD431016 
QKI MSM52464 
SonY CXK54256P CXK58258 CXK59288 
Sharp LH52252 ~H52258 . 
Inmos 

MOTORqLA 
IAITICE 

IMS1820 
MCM6208 
SR256K4 

MCM6209 
IMS183U 

MCM6206 
SR256K8 

MCM6205 MCM6728 MCM6729 MCM6726 

VITEUC 
10T IDT71258 IDT61298 IDT71256 
AMQ qmggC32g 

CYPRESS CY7C194 CY7C196 CriCt98 
PERFORMANCE P4C7258 pqC~2~ 

TI — _ . 
MICRON MT5C2564 MT5C2565 MT5C2568 

Organizadon 4M x 1 	1M x q 
Packs9e ~dth 0.4 inch 

TOSHIBA 	. TC557402 
Hiffichi HM621400 HM624100 
NEC ~Ppq34p01 kppq3qppq 

~-,-~_ 
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25fi K Bit Pseudo Static RAM (32K X 8, 28 pin) 
Paekage Width 0.6 inch DIP 0.3 inch DIP 0,45 inch SOP 

TOSNIBA TC51832AP TC51832ASP TC51832AF 
Hitachi HM652568P HM652568SP HM652568FP 
NEC uPD42832C — uPD42832G 
Sharp LH5P832 1H5P832 l.H5P832 

1M Bit Pseudo Static RAM (128K X 8, 32 pin) 
Package Width 0.6 inch DIP 0.3 inch DIP 0.45 Inch SOP 0.525 i~ch SOP gx2prnm 75pp 

TOSHIBA TC518128/9AP TC51$128/9ASP TG518128/9AF TC518128/9AFW TC518128/9AFT/ATR 
TC578128/98P TC518128/98SP TC518128/98F TC518128/9BFW TC518128/98FT/BTR 

Nitachi HM658728A1P — — HM658128ALFP HM658128ALT/ALR 
NEC µPO428128CZ — — uPD428728GW — 

Samsung KM658128P — KM658128SG KM658128G — 
Sharp l.H5P8128 — _----- LH5P8128N L.H5P8128T/TR 

4M Bit Pseudo Static RAM (512K X 8. 32 uinl 
Package Width 0.6 Inch DIP 0.525 inch SQP 0.4 inch TSOP 

TOSHIBA TCS78512P TC518512F TC5t8512FTrfp 
Hitachi NM6585121.P HM658512LFP HM658512LTT/LRR 

256K/512K Bit EPROM/OTP/Mask ROM 
OrganlzaHoh 32K x 8 

EPROM/OTP/MROM EPROM 	 OTP 	 MROM 

~K x 8 

-~~ EPROM 
Pins 28 	 28 

OTp 	 q~qp{y~ 

TOSHIBA 
28 

TC57256A0 	TC54256AP 	TC53257 

28 	 28 	 28 
TC57512AD 	TC54512AP 	 ~ AMD Am27C256 Am27C256 Am27C512 Am27C512 Fujitsu M8M27C256A MBM27C256AP M883256P MBM27C512 MBM27C512P M883512f' Hitachi HN27C256 HN27C256 HN623257 HN27C512G HN27512P Intel 27C256 P27C256 27C512 P27C512 Mitsubishi MSM27C256AK M5M27C256AP M5M27C512AK M5M27C512AP 

NEC uPD27C256 kPp27C256 uPD23C256P kPD27C512D uP027C512C OKI MSM27C256 MSM27256Z8 MSM53256P MSM27512 MSM27512Z9 
Sharp LH57256J LH572560 1H53259 

TI LH53514 

1M Bit EPROM/OTP/Mask ROM 
Orga~izatiot~ 128K x g 128K X 8 

EPROM/O~Tp/MROM EPROM — OTP MROM EPROM OTP MROM EPROM 

64K x 16 
OTP Pins 32 32 32 32 32 28. 40 

MROM 

l'OSHIBA TC571000 TC541000 TC531pO1C TC571007 TC541001 

__ 
TC531000C TC57N7024 

40 	40 
TC54H1024 	7C537024 AMD Am27C010 Am2~C010 Am27C100 Am27C100 Am27C1024 Am2~G1024 Fujitsu M8M27C10p1 MBM27Ci001P MBM27C1000 MBM27C100pp  M6831000 MBM27C1024 M6M27C1024P Hitachi NN27C101AG HN2~C101AP/AFP HN62321A HN27C307AG HN27C301AP/AFP HN62321 HN27C1024HG Intel 27C010 

2TC270 
Matsushita 

MN231001 
Mitsubishi M5M27C101K MSM27Ci01PlFP M5M27C100K M5M27Ci00P/FP M5M23r000 MSM27C102K M5M27C102P/FV 

NEC uPD27C1001AD uPD27C1001AC pPp23C1ppE ~Pp27C1ppppQ uPD27Ci000AC uPD23C1000 KP027C1024 kPp23C1024 OKI MSM271000 MSM271000Z6 MSM531001A MSM531000 MSM271024 MSM271024Z6 
Sharp LH571001J LN571001 LH530800 LH577000J 1H571000 LH531000A 

TI TMS27C010 
TMS27C210 
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2M Bit Mask ROM 
Orga~ization 256K x 8 

EPFiOM/OTP/MROM MROM 
Pins 32 	- 

TOSHIBA TC532000A 
AMD 

Fujitsu MB832000A 
Hitachi HN623026 
Intel 

Matsushita 
Mitsubishi 
NEC 

OKI MSM532001A 
Sharp LH532300 

— --~— 

4M Bit EPROM/QTP/Mask ROM 
Organization 512K x g 512K x 8/ 256K x 16 256K x i6 

EPROM/OTP/MROM EPROM pTP MROM EPROM pTP MROM EPROM 	pT'p Pins 32 32 32 40 40 40 40 	qp 
TOSHI6A TC574000 TC544000 TC534000 TC574200 7C544200 TC534200 TC574096 	TC544096 AMD Am27C040 Am27C040 Am27Cq00 Am27C400 Am27C4096 	Am27C4096 Fulitsu M8M27C4001 MB834000 M8834200 MBM27C4096 
Hitachi HN27C4001G HN62324 HN62424 HN27C4096G Intei 27C040 27C400 27C240 Matsushita MN2340p2 MN23400p 

Mitsubishi M5M27C401K MSM27C401P M5M23401 MSM23400 MSM27C402K M5M27C402P NEC uP027C40p1DZ uPD27C4001CZ uPD23C4001 ~Pp27Cd00ppZ uPD23Cd00p ~PD27C4096 OKI MSM27C401 MSM534001A MSM534p02A 
Sharp LH5343U0 1H534500 

71 TMS27C040 

8M/1fiM Bit EPROM/Mask ROM 
Organization 

EPROM/OTP/MROM 

Pins 

1Mx8 
MROM 

32 

1Mx8/512Kx16 
EPROM 	MRpM 

42 	42/44 

2Mxg/1Mx16 
EPRQM 	MROM 

42 	42/44 

TOSHIBA TC538000A TC578200 TC538200A TC5776200 
TC5316200A 
TC53162008 
TC53162108 

AMD 

Fujitsu MB838200 M6831620 
Hitachi HN62308B HN62408 HN624016 

I~tel p~~gpp 

Matsushita 
Mitsubishi 
NEC 

MN238002 
M5M23801 

MN238000 
M5M23800 
ppp23C8000 

MN2316000 
MSM23160 

uP023C16000 
OKI MSM53800fA MSM538002A 
Sharp LH538100 LH538ppp LH5316000 
TI 

t~- 
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3. Package 

Dual i~-Line Package (DIP) 
Package Name 

DIP1&P-300C 

Device Group 

Oynamic RAM 
Device Name 

TC511000AP, TC511001AP, TC511002AP, TC511000BP, TC511001BP, TC5710028P 
b~P18-P-300E Dynamic RAM TC514100AP, TC514101AP, TC514102AP 
DIP20-P-3008 Oynamic RAM TC514256AP, TC514258AP, TC514266AP, TC5142568P, TC514258BP, TC5142668P 
D~P20-~'-900C Dynamic RAM TC514400AP, TC514402AP, TC514410AP 
DIP22-P-300 High speed SRAM TC55416P-H 

DIP24-P-3008 High speed SRAM TC5541~P-H, TC558417P, 7C55464P, TC556464P 
DIP28-P-3008 Static RAM TC55257BSP 

High Speed SFiAM TC5,588F', TC55888 p, TC5589P, TC55465P, TC556465P, TC55328P. TC558328P 
Pseudo SRAM TC51832ASP 

~~P28-P-600 Static RAM TC5564AP, TC552578P 
Pseudo SRAM TC51832Ap 

One 7ime PROM TC54256AP, TC54512AP 
Flash E2PROM TC58257AP 	 • 
Mask ROM TC53100pCP 

UIP32-P-3p0 High speed SRAM TC55329P, TC55B329P 
Pseudo SRAM TC518128ASP, TC51812gASP, TC51$1288SP, TC5181298SP 

~~P32-P-400 High speed SRAM TC55k38128P 	 !"~ 
D~P32-P-600 5tatic RAM TC551001AP, TC554002P 

Pseudo SRAM TC518128AP, TC518129AP, TC5181288P, TC518129BP, TC518512P 
One Time PROM TC541000/1AP, TC54H1000/IAP, TC544000P , TC54AOOOAP 
Flash/NAND EZPROM TC584000 P 

Mask ROM TC531pp1CP, TC532000AP, TC534000AP, TC5Ci8000AP 
OIP40-P-600 One Time PROM TC54H1024AP, TC54420pP, TC544Q96P 	 __ 

Mask ROM TC531024P, TCS342ppp 
Video Memory TC521000P 

OIP42-P-60p  Mask ROM TC538200AP, TC53i6200AP, TC53162008P, TC53162106P 
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Unit in mm 
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lf') 	~ 

	

_..,_ p 	t'7 
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0.25 M 

2.54 
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is 	 ~a 	 °~ 
.- 
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~ 	~ 	 op 

N -- 

	

1 	 9 	 ° 
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C'~ 
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i 
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DIP24-P-300B 

~ 
~ 
~ 
~ 
e 
!~ 

~ 
r 
~ 

t 

~ 
i' 
t; 

i; 

~ 
~ 

P 

Unit in mm 

o~ 
20 	 11 	 ,i ----~~ 	 ~ 

~ 

G? 	N 

~ 	~ f` 	(~+ 	 Q O 

~• Q 

N 
~ 	 10 	 ° 

}y  

F 

4 

~ 

G 

D 

{ 

F 

DIP20-P-300C 

2Q 	 11 

~ 

'TY 

-- - 	 --- 	
M 
ti 

~ 	 10 

r 
a 

O~ 
T 

1 
. ~ 

"` b 

oQ ~ 

N - O 
~ 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0040



_.._ co 
ci 
~ 
u~ 

v 
co 

-- - ~--_. M 
M 

M 
-t~ 
M 

M 

: 	 ~ 
~ 

i. 	.. 	 ~ 

3 

~ 

Unit in mm 

DIP22-P-300 
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Unit in mm DIP28-P-300B 

28 	 ~ 5 	 '~ 	

-. 

t 
0 

pN 

+j 	 (Np 	 O 

~ 	~ 	 Np 
1 	 14 	 0 

35.4MAx 

34.9tp,2 
.95t0.1 

N M 
~ N 

i 	I 	I 	 ~ ~., 

~ 	~ 
~~ 	~ 
0 

— - 1.2tp .1 	0.5t0.1 
0.94TYP 	2.54 	 0.25 M 
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zs 	 15 	 ~' 	. r 1 
O 

pN  a 

ii 	 N 

- - 	 Q 	~ 
~ '; b 

~p 
~ 	 14 	 `Y 0 

37.5Mqx 

37.Ot0.2 	 - — 

(V 	C,~ 

d ~ 
I 	I I 	 q 	~ ~ M 

	

z 	~ 
--- ~ 	 ~n 

	

~A 	 c'i 
C7 
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( 

~ 
0 
~ 
~ 

v 
~ 

~ 
c~ 
ri 

Unit in m 

a*~° - 

DIP32-P-300 

32 	 17 	 r O 
N a 
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M 	~ 	 o 
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.t 
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O 
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Unit in mm 
DIP32-P-600 

s2 	 °~ 17 	 r 
O 

N ~a N 
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¢M 
-F~I 
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~ 
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Unit in mm 
DIP42-P-600 

t 
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° `s 

~ 
~J 

~ 

~. 

9{ 
~_ 
~t 

~? 

.: 
~--- 
[ 

ce~d~p DiP 
Paace9e Nams Device Group -OeWce Name 
WOIP281`-fi00 EPROM TC57512AD 
~I~~-~A EPROM TC57256Ap. TC57H256p 
WDIP32-G-600 EPROM TC571000/1Ap, TC57H100p/1AD 
WDIP32-G-600A EPROM TC57400p0 
~~~'G~Q  EPROM TC574000AD 

I 	Wd~P~C~A EP~M TC57H1024AD, TC57H1025A0 
wp~P~"~'~8  EPRpM TC57420pp, TC574096p 
WDIP42-G-600A EPROM 7C57$20pp 
WOIP42-G-6pp8 -  EpqpM TC5716200D 

a 

+ 
P i 
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~ i 0 

a
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s~~-; ~°-_~- ~. 	,:, 

Unit in mm 
WDIP28-G-600 
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Unit in mm 
WDIP32-G-600 
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M 
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a 
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~~. , .., s~~~~~~,;.. 

Unit in mm 
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Unit in mm 
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Smali Ou#-line J-lead package (SOJ) 
~~9e Name 	Device Group 
S0,12Mp.3ppq 	 ~~e Name High speed SqqM 	TC55417J-H, TC558417J, 7C5546qJ, TC55Bq6qJ SOJ26-P-300 Dynamic RAtv~ 	TC5t7000 

SOJ2frP-300A 

SOJ p26- -35p 

------------__- 
50.128-P-300A 

SOJ 8-P2 .qpp 

--~--------.------ 
SOJ28-P-,40pA 

SQ128-p.q(~ 

sa~-~~-aoo 
SOJ32-P-40QA 

SQ14p.p_qpp 

SOJ42-P-4pp 

SOJ44-P-4pq 

AJ, TC511001qJ, TC511002qJ, fiC5710008,1, TC5110018,1, TC511002gJ 
TC514256qJ, TC51425$qJ, TC514266qJ, TC5142568,1, 7C5142586J, 

TC514266f3.J Dynamic RAM 	
TC5141ppASJ, TC514101ASJ~ TCS1Q102ASI, TC5lqqppASJ, TC5144p2AS1, TC514410ASJ 
TC51410pBS,1, TC574101BS,), TC514102BSJ, TC5144ppg$~, TC5144pp~$,)~ TC51441pg$,~ ~Ynamic qAM 	TC514700AJ, TC51410fA,1, 7C574102q,1. 7C5144ppqd. TC51 44U2AJ, TC514410AJ 

High sPeed SRAM TC5568,1. TC55B8A,1, T C558a1• TC55465J. TC55B465J, TC55328J. TC558328.1 Dynamic RqM TC5lqgppq,~, TC514gppq,~ 
Video RAM 

TC5242568,1, TC524258g,~, TC5242598J 
High Speed g{ZqM TC5564256,1 
Dynamic RAM TC51181pp,1, TCS1i6101J, TC5116102J, TC51184pp,), TC51164 p2J, 	--- --- TC5116410J, TC51174pp,), TC5117402J, 7CS717410J 
DYnamic RAM TC511fi800AN.1, TC511780pAN,J 
High speed SRAM TC55329.1, TC558329J 
~Ynamic RAM 

TC51188ppq,~. TC511~8ppq,1, TC511680pq,1, TC511T900qJ 
High speed SpqM TCS5g4257J, TC558812g~. TC551402J 
DYnamic RAM TC511664g,,~, TC5»~g,~ T~14~~ TC5141708J, TC5142738J, 
Video RAM TC51428pB,~, TC57419pg,~ TC521000,), TCSpg~~g,~ TC52$1286J, 
High speed SqqM 

TC528257J, TC528267J 
TC551632J 

bYnamic RAM TC511616pq,1, TC51 76170AJ, TC511816pq,1, TC5118170AJ. TC517618pqJ, 
TG511619p,q,). TC5118180AJ, TC5118190AJ 

High speed SpqM TCSS166q,1 

~~ 
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Unit in mm 
SOJ24-P-300A 

24 	 13 

	

a. N a 	 a 

	

~ ~Q 	~ 

1 	 i2 	 ~ 

.- o 

~Q 

16.3MAX 	 ~'. 0 

15.88±0.12 

0.71 ~:05 

z 
~ N 
00 O 

I I 	 d 	~I 

	

M 	 ' 

0.43 ~:0z 
0 0.1 	 0.1$ M 

127 

SOJ26-P-300 	 --- 

26 	 22 	 18 	 14 r-i n~. 

_ _ -- 	°' --cyo 	 ~ 

	

~ ~,~Q 	 'cò 

	

r~ ~ 	 co 

1 	5 	9 	13 ~ .- o 

~Q 
17.57MAX 	 N 

0 
17.15i0.12 

0.71 ~;05 

z in 
,~ r 

~ 
i I 	 O ~ 

ch 

0.43 +0.07 
0 0.1 	 —0.02 	0.18 nn 1.27 
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Unit in mm 
SOJ26-P-300A 

26 	 22 	18 	 14 

a}' N O 

^ ~Q 	 ~ 
^ ~ 	 CD 

O 

~ 	' 	5 	 9 	 13 	 ~ 
e- O 
O~ 

	

17.57MAX 	 N. 
O 

-- - 	 y 7.15±t1.12 

0.71 ~.~ ~ -0.05 

Z ~ 
~ ~ 

~ ~ 	 Q 	t~0' .~ 

	

c~ 0.1 	0.43..~p.0 
1.27 	

0.18 M 

SOJ26-P-350 

26 	 22 	18 	 14 

ay. ,~ 	 a 
i- O 	- 
~ O~D 	 O 

~ ^ 	 ~ 
~ 

1 	 ~ 	 9 	 13 	 ~ 
.- o 
~Q 

17.57MAX 	 N 	 ~ O 

- 	17.15±0.12 

0.71 -0.05 

~ ~ 

~ ~ci 
~ 

0.43 ~.o 
ca 0.1 	 0.18 M 

1.27 
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~;~,`
.,~' 

Unit in mm 

SOJ28-P-300A 

28 	 15 

	

0' a o 	 a 

	

~ ~~ 	 ~ 

	

n ~ 	 ~ 

~ 	 14 ~ ,-o 
~5' 

1 s.s4MAx 	 N' ~ 

18.42t0.12 	 • 

0.71 -*~0.05 	 ----- 

z 	 ~, 
~ N 
~ Cj 

I 1 	 0 ~ 
- 	 ~ 

~.~ +0.07 
n 0.1 	 --0.02 	0.18 M 

1.27 

SOJ28-P--400 	 ~~ 
2~ 	 15 

~ N 

	

~ „~ 	 a 

	

~ ~ 	 ~ 

	

p ~ 	 M 
~" 	 dj 

1 	 14 ~ 
.o~ Op  
i I 

- — 	 7 8.$4MAX 	 N. 
a 

18.42t0.12 	 - 

0.71 t0.1 

z 
~ N 
e0 O 
C7 	~j 

M 

a 0.1 	 0.~~.1 0.1 8 M 

1.27 
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a ~ ~ 
ca 
m 

,~ 

SOJ28-P-400C 
2a 

TENTATIVE 

~ 	 14 

1$.84MAX 

~ 

Unit in mm 

SOJ2&P-400A 
28 	 23 	20 
	

i~, 
	 TENTATIVE 

~ 	 6 	 9 	 14 

~ a.saMax 

18.42±0.12 

_~ 	~. 
0.71 ~.05 

z ~ 
~ ~ ~ p 
O 	i~l 

<D 
M 

0.43..~0.0 
0.18 M 

~ 
.- a 
O Q + 
N' 
O 

1.27 
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:;; 
~i ~ 

~ 
;:~ 
~ 
~ 
x 

~ ,., , &~" i~ . .>: 

Unit in mm 
SOJ32-P-3p0 

~2 	 17 

a N o 	 4 
~ ~Q 	 ~ 

	

V 	 ~ ti ~ 	 ~ 

1 	 16 
~ .- O 

21.38MAx 	 ~~ N 
p ~ 

20.96t0.12 

0.71 t0.1 

z 
~ N 
00 Q 
O ~j 

- 	 - 	 ~rj 

-~t--~-- 	 0 0.1 	 0.43t0.1 	
0.18 M 

1.27 

SOJ32-P--400A _ 
32 	 1~ 

- -- - 	-- 	 N 
a b+- 

N ~j 	 ~ 
_ _ 	 O r 	 f0 

''' 	 Cj 

~ 	 16 ~ .-o 

21.42MAX 	 ~N 
ci 

21.Ot0.12 

0.71 i0.1 
z 

~ N 
W ~ 
d ~r _ 	 ~ 

a 0.1 	0.43t0.1 	0.18 M 1.27 
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TENTATIVE 	 ~ 
t 

___ 	
~ S 

;. 
t 
~~ 

r 

~ 	
- 

Of 

~ .-o 
~ ~' 	 - 
M o 	 ` 

~ 

4 

so~aaP-aoo 

SOJ42-P-4Q0 

Unit in mm 

) 

~ 	~~  

~ 
.p- Op  
il 

N' 
O 

~ 

~ 

~ 

42 	 ,,,, 

ao 

2~ 
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4n~ 
~ 
~ 

~~ 

SOJ44-P-400 

aa 	 ~~ 

' 	 2z 

1 

0.77 

z ~ N 
W O 
O ~ 

C7 

0.43 ~;02 
0.18 M 

a 

~ 
c~ 
oi 

~pp 
} Q 
t~Y 
O- . _ 
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Small Outline L-lead package (SOP) 
Package Name Oevice G~omp Device Name 
~P2~'-~ Static RAM TC5564AF, TC552578F 

pseudo SRAM TC57832AF 

One Time PROM TC54256AF, 7C54512AF 
Flash EzPROM TCSg257AF 

Mask ROM TC537000CF 
SOP32-P-450 Pseudo SRAM TC518128AF, TC518129AF, 7C518128BF, 7C5181298F 
SOP32-P-525 Static RAM TC551001AF, TC554002F 

Pseudo SRAM TC518128AFW, TC518129AFW , TC5181288FW, 7C5t8129BFW, TC518572F 
One Time PROM TC541000/IAF, TC54H1000/1AF, TC544000F, TCS4400pAF 

Flash/NAND 62PROM TC584000F 
Mask ROM fiC5310@iCF; fiCg32000AF, TC534000AF, TC5380p0AF 

SOP40-P-525 One Time PROM TC54H1024AF, 7C544200F, 7C544096F 
Mask RpM TC531024F, 7C534200F 

SOP44-P-600 Mask ROM TC538200AF, TC5316200AF, TC53162008F, TC53162108F 

t 
~ - 	_.__ . 
R 
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SOP28-P-450 
2a. 

~- 

Unit in mm 

15 
~ 

, 
, 

N ~"? ^ 

~ ~ o ~ 
M 

~ E o ~ 
~ ~ 

14 

190 . MAX 

18.5t0.2 

N x 

~ a ~2 	 pOC 

CV N 	 + I 
lA 

~ ~.~ 	
o 	 ~ 	 , 

~4 
0 	 1.0±0.2 

SOP32-P-450 
32 
	

17 

I 	 0.775TYP 

I ~ 

M 
= No  o}~ 

{{ 	C~ r O 
OD 	N ~ 

OD 	N 

~s 

	

0.35±0.1 	
0.25 M 

21.1 MAX 

20.6±0.2 

~

N ¢ 	 ~ 

~ ~o 
v ~ oq 
N N 	~ 

~ 

O 

	

~ Q.1 	 ~ 

0 ~.St0.2 
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» SOP32-P-525 
32 

Unit in mm 

~ N ~ ~ 

~ ~o, 
~R 
~ 
r 
O 

~.8~.2 

~ 

~ 

a 

! 

Y 

a 

i 

~ ,. o. 
~4 
~ T 
~ 

~.8t~.2 

SOP40-P-525 

40 
	

21 

1.27 

26.2MAX 

MO 

C'~ M t!7 
N 

V 	 ~ ~ 

, 	 60 
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r ~ 'n . o ~ 

ad 	 23 

9a 7~eev 	 ' 

~ ~pOp, 
tl. 
~ r 
O 

~.St0.2 

Unit in mm 
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Zig-zag In-line Package (ZIP) 
Package Name 	Device Group 

ZIP20-P-400 	Dynamic RAM 

ZIP20-P-400A 

~ 

ZIP24-P-475 

ZIP28-P-400 

ZIP28-P-475 

ZIP32-P-475 

ZIP40-P-475 

SZIP40-P-47F 

ZIP42-P-475 

Dynamic RAM 

Dynamic RAM 

Dynamic RAM 

Video RAM 

Dynamic RAM 

Dynamic RAM 

Dynamic RAM 

Video RAM 

Video RAM 

Dynamic RAM 

Device Name 

TC511000AZ, TC511001AZ, TC511002AZ, TC511000BZ, TC5110018Z. TC5110026Z 

TC514256AZ, TC514258AZ, TC514266AZ, TC5142568Z, TC5142586Z, TC5142666Z 

TC514100AZ, TC514101AZ, TC514102P,Z, TC514400AZ, TC514402AZ, TC514410AZ 

TC5141008Z, TC5141016Z, TC514102BZ, TC514400BZ, TC514402BZ, TC5144106Z 

TC5116100Z, TC5116101Z, TC5116102Z, TC5116400Z, TC5116402Z, TC5116410Z 

TC5117400Z, TC5117402Z, TC5117410Z 

TC514800AZ,TC514900AZ 	' 

TC5242566Z,TC5242586Z,TC5242596Z 

TC5116800ANZ, TC5117800ANZ 

TC5116800AZ, TC5117800AZ, TC5116900AZ, TC5117900AZ 
TC511664BZ, TC5116658Z, TC5142606Z, TC5141706Z, TC514273BZ, TC514280BZ, TC5141906Z 

TC528126BZ, TC5281286Z ' 

TC528257SZ,TC528267SZ 

TC5116160AZ, TC5116170AZ, TC5118160AZ, TC5118170AZ, TC5116180AZ, TC5116190AZ 

TC5118180AZ, TC5118190AZ 	 ~ 

.~ 
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Unit in n 

< 

ZIP20-P-400 

MAX 

N x p Q 

	

ii 	~ ~ ~ ~ 
~ O ~ 

M 

	

N 	~ 

	

_ p 	!17 

	

~ 	~rj 
O 
T 

0.25~•~~ 
0.83_STYP~~ ~~ 	~_ 0.5±0.1 ~~ 

1.27 

26.3MAx 

25.8t0.2 

_~ 

1 2 	 20 

I ZIP20-P-400A 

3 

N X ¢ 
~ ~ ~ ~ 
~ O ~ 

M 
N 	~ 

t1') 

O 	M 

n ~~+0.1 
0.835nP ~ ~~ ~ 0.5~~ 

1.27 

26.3MAX 

25.8±0.2 

1 2 	 20 

, 	 63 
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Unit in mm 

TENTATIVE 
ZIP24-P-475 

3.05Max 

N 	Q 
~ 	~ ~ n 	O O 	nj 
T 

O 
M 

N 	~ 
I I 	I —  O 	~ 

0.8357YP 0.5±0.1 p~0.25 M 	 ~*~ 1 
0.25-o.os _ 

1.27 

31.38Ma,x 2.54 

30.88±0.2 ' 

1 2 24 

ZIP28-P-400 
3.05MAX 

N 	x 
_ 	 ¢ ~ 	~ ~ 	~ r 

~ 	O 
0 r 

M 

i ~ 	I O ~ 
O M 

0.955TYp 

T 
0.5±0.1 	~0.25 M 	 +0.1 0.25~.05 

1.27 

2.54 36.7MAX 

36.2±02 

1 2 
28 

64 	 + 
J 
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N X a 
~ ~ ~ 0 O T N 

M 
N ~ 
O t1) 
O M 

n nr+0.1 
1.27 	 - ---- 

1 2 	 32 

65 

2.54 

Unit in mm 

ZIP24—P-475 
	

TENTATIVE ~ 

3.05M,vc 

2.54 

1.27 

36.7MAX 

36.2±0.2 

1 2 	 28 

N X 
~ Q 

+I 	~ 
~ ~ O 
O nj r 

M 
N 	~ 
O 	tA 
o~ 	 ~ 

0.25-0.05 

ZI P32—P-475 
	

TENTATIVE I 

3.05nnax 
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N Q 
O ~ 
^ n O 
O nj 
T 

~ 
N 	 „~ 
O 	 t1> 

O 	~ 

0.25~:05 

2.54 

a 3 

1.27 

	

P~ 	--.~4~ 	 ~t10.4±0.1 	
40 

	

~ 	0.889 	 ~ 	~ ~ 0.18~ 

36..7 MAX 

36.2 t 0.2 	 _ 

0.7645TY 

1.778 

I ZIP40-P-475 

~ a-- 
.~ ~ 

~ 

Unit in mm 

3:05MAX 	 v ~ 
w—H 

TENTATIVE 

2.35 MAX 

N x 
O 
'~ 

Q 
~ 

~ 
O 

~ 

CV T 

~ 
N 
O 

O 
~ 

_~ ~ 
O M 
~ 0.2 +o.~o _„ ~~ 

12 
	

40 

SZI P40-P-475 

12 
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Unit in mm 

3.05Max 

N Q 

~ ~ n O O N 

f U u u u u I' u U V U U U u U V u U u u U U U U V U U U u U U u U U u u U U u u u 	 ~ _ {~ 
O 
T 

0.815TYP 	 0.5±0.1 	'~0.25 M 0.25 
1.27 

54.2MAx 	 2.54 

53.7±0.2 	 - 

1 2 	 42 
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~uad Flat J-lead Packaae (~FJ) 

Package Name Device Group DeWce Name 

QFJ52-P-S750 High speed SRAM TC55187T, TC55188T 
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~~ 

Unit in mm 

QFJ52-P-S750 	 2o.os±o.~ 2 

19.13t0.07 

7 	 1 	 47 

	

8 	 O 	 46 

f 
, 	 ~ 

0 

	

O .N- 	 N 

	

p 	 +~I. 

	

~ }I 	 ^o ~ 

	

O 	 ~Q N 

	

~ O 	 ~ 

	

N 	 T `V 
O 

	

20 	 34 

21 	 33 
~ ~o 

0o  
N~ 	 * I 
Q p • 	 N I 	 ~ 

i ~ 	 N 
~ 
~t 

0.71 ..~p.05 
0 0.1 

1.27 

18.28±0.2 
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Thin Small Out-line L-lead Package (TSOP I) 

Package Name Device Group Device Name 

TSOP24-P-0616 Dynamic RAM TC511000BFT, TC5110016FT, TC511002BFT, TC514256BFT, TC514258BFT, TC5142666FT 

TSOP24-P-0616A Dynamic RAM TC5110006TR, TC5110016TR, TC5110026TR, TC5142568TR, TC5142588TR, TC5142666TR 

TSOP28-P Static RAM TC552578FT 

TSOP28-P-A Static RAM TC552578TR 

TSOP32-P-0820 Static RAM TC551001AFT 

Pseudo SRAM TC518728AFT, TC518129AFT , TC5181286Ff, TC5181296FT 

TSOP32-P-0820A Static RAM TC551001ATR 

Pseudo SRAM TC518128ATR, TC518129ATR , TC5181286TR, TC5181298TR 

7~ 
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Unit in mm 

TSOP24-P-0616 
~ 
~ 0 
0 

T 
0 
~ 

1 O 	 24 0 

5 	 20 	 ~ o 	0 
N ~ 	Q $ ~ 	 ,~ 	a ~ ~ 

0 

12 ~ 	
13 a 

14.4±0.2 	 ~I 	~ 	1.0±0.1 	0.1±0.05 
16.Oi-0.2 	 ° 

1.2MAX 

u~ ~o. 
~4 
~ 

	

. 	r 
O 

O ~T 
0 

0.5t0.1 

TSOP24-P-0616A 	 TENTATfVE 
~ 
~ 0 
0 

T 
0 
N 24 	 O ~ o 

20 	 5 	 ~ o 	a 

17 	
8 	 N o~ 	4 

~ 	cc ~ri 
0 

13 
12 a 

I~ 	 14.4t0.2 	 _ 	~ 	1.0-~0.1 ~ 	0.1 ±0.05 

	

16.Ot0.2 	 ° 
1.2MAX 

~ ~o, 
~R 
~ ~ 
0 

0 ~r 
O 

0.5t0.1 

~~ 
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1 ~ 

~~v 

14 

11.8f0.2 

13.4-~0.2 

~ 
~ 0 0 

~ 
0 

2$ N 
0 

~ O 

1b a 
~ 
u~ 
~ 
c~ 
0 

N I ~ I I~_ Q 

~ 

~ 
~ 

Unit in mm 	~ , 

TSOP28-P 
	 TENTATIVE 

~ rp~ 
t~ 
lI~ r 
O 

O ~T 
0 

0.5t0.1 

TSOP28-P-A 	 ~ 
	 TENTATIVE I 

~ ~ 0 
0 

28 

15 

0 
O ~ N 

0 

~ 
t1y 
O 

	

11.8±0.2 	~ 14 ~ 
~ 

	

13.4t0.2 	 ~ 

	

- 	_ 	M 
O 

X 	r 

N ~ 	Q 
~ ~ 

1.Oi-0.1 	0.1'!'0.05 
1.2MAX 

~ ~ p 
~4 
~ T 
0 

0 

~~ ~ 
0.5t0.1 	~ 

~2 
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Unit in mm 

	

TSOP32-P-0820 	 TENTATIVE 
_ 	 ~ 

~ 0 0 

a 
1 	 32 N 

~ 	 ° 
X r 	T 

L T 	O N ~ 	Q 

a ~~ 0 
16 

~7 a 

	

~ 	 18.4±0.2 	 ~ 	1.0±0.1 	0.1 ±0.05 

	

20.0±0.2 	 ~ 	1.2MAX 

~ ~ o. 
~4 
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• 	 r 

O 

O 

I 	I 	: O 
-'►f-•-~~- 
0.5±0.1 

	

TSOP32-P-0820A 	 TENTATI VE 
~ 
~ 0 
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T 
Q 

32 	 1 N 

~ 	° 

)( T 	T 
Q 	O 
N ~ 	Q 

~ ~ n 
O 

17 
16 d 

	

18.4t0.2 	 ~ 	1.0±0.1 	0.1 ±0.05 

	

1~ 	 T 

	

20.0±0.2 	 ° 	1.2MAX 

u~ ~ o, 
~~ 
~ r 
O 

O 

~O 

0.5t0.1 
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Thin Small ~ut-line L-lead Packa4e (TSOP II ) 
Package Name Device Group Device Name 

TSOP26-P-300 Dynamic RAM TC514100AFT, TC514101AFT, TC514102AFT, TC514400AFT, TC514402AFT, TC514410AFT 

TC5141006FT, TC514101BFT, TC5141026FT, TC5144006FT, TC5144028FT, TC5144106FT 

TSOP26-P-300A Dynamic RAM TC514100ATR, TC514101ATR, TC514102ATR, TC514400ATR, TC514402ATR, TC514410ATR 

TC514100BTR, TC5141016TR, TC5141026TR, TC514400BTR, TC5144028TR, TC514410BTR 

TSOP28-P-400 Video RAM TC5242566FT, TC5242586FT, TC5242598FT 

Dynamic RAM TC514800AFf, TC514900AFT, TC5716800ANT, TC5117800ANT 

TSOP28-P-400A Video RAM TC5242566TR, TC5242586TR, TC5242596TR 

~ 	Dynamic RAM TC514800ATR, TC514900ATR, TC5116800ANR, TC5117800ANR 

TSOP28-P-4006 Dynamic RAM TC5116100FT, TC5116101FT, TC5116102FT, TC5116400FT, TC5116402FT 

TC5116410FT, TC5117400FT, TC5117402FT, TC5117410FT 

TSOP28-P-400C Dynamic RAM TC5116100TR, TC5116101TR, TC5116102TR, TC5116400TR, TC5116402TR 	~ 

TC5116410TR, TC5117400TR, TC5117402TR, TC5117410TR 	 ~ 

TSOP32-P-400 Static RAM TC554002FT 

Pseudo SRAM TC518512FT 

One Time PROM TC544000FT 

Mask ROM TC534000AFT 

Dynamic RAM TC5116800AFT, TC51178p0AFT, TC5116900AFT, TC5117900AFT 

TSOP32-P-400A Static RAM TC554002TR 

Pseudo SRAM TC518512TR 

Dynamic RAM TC5116800ATR, TC5117800ATR, TC5116900ATR, TC5117900ATR, 

TSOP44-P-400 Mask ROM TC5316200AFT, TC531627 C~BFT 

TSOP44-P-400B Video RAM TC5281266FT, TC5281286FT, TC528257FT, TC528267FT 

Dynamic RAM TC511664BFT, TC5116656FT, TC514260BFT, TC5141706FT, TC5142736FT 

TC514280BFT,TC5141906FT 

Flash/NAND E 2PROM TC584000FT 

TSOP44-P-400C Video RAM TC5281268TR, TC5281286TR, TC528257TR, TC528267TR 

Dynamic RAM TC5116646TR, TC5116656TR, TC5142606TR, TC5141908FT, TC5142736TR 

TC5142806TR, TC514190BTR 

Flash/NAND EZPROM TC584000TR 

TSOP50-P-400 Dynamic RAM TC5116160AFT, TC5116170AFT, TC5118160AFT, TC5118170AFT, TC5116180AFT 

TC5116190AFT, TC5118180AFT, TC5118190AFT 

TSOP50-P-400A Dynamic RAM TC5116160ATR, TC5116170ATR, TC5118160ATR, TC5118170ATR, TC5116180ATR 

TC5116190ATR, TC5118180ATR, TC5118190ATR 
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Unit in mm 

TSOP26-P-300 	 TENTATIVE 
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Unit in mm 

TSOP28-P-400 	 TENTATIVE 

	

28 	 15 

~~ N~ 

+I +I 
~O (p 

~ 
Or 

O 

	

1 	• 	 14 

0.95TYP 	 0.4±0.1 	0.21 nn 
1.27 

18.81 MAx 
~ x 

18.41t0.1 	 ° ~ 	~o 
o c~ 	004 

~ 
r ~ 

O 

~ 	 O 
~ 0.1 	

O
p 	 ~ 
-H O 

~ 	 Q.Jrf~. ~ 

TSOP28-P-400A 	 TENTATI VE 

	

1 	 14 

~ 

r (V 
~ O 
(D (p ~ 
O ~ 

• 

	

28 	 15 

0.957vP 	 0.4±0.1 	~ 21 M 
1.27 

18.81 MAX 
~ x 

18.41±0.1 	 ° ~ 	~o 
o cy 	~g 

~ ~ 
0 

	

~ 	0 0.1 o 	 ° ~ 	~i 
0 

° 	 0.5t0.1 

a 
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Unit in mi 

TSOP28-P-400B 	 TENTATIVE 

28 	 23 	20 	 15 

p N 
tl tl 
~ Cp T ~ 
Q 

T 

O 

1 	 6 	9 ~ 	14 

0.95TYP 	 0.4±0.1 	0.21 M 
1.27 

18.81 MAX ~ ,- x 	~ o. 
18.41 t0.1 	 ~ . ~ 	~q 

O N 	 t1') r; 	r 
O 

O 
O 	 ~C ~ 0.~ C 
~~ 	 0.5±0.1 0 

TSOP28-P-400C 	 TENTATIVE 

1 	 6 	9 	 14 

~ 

r (V 

'F~ 	+~ 

' 	 ~ ti 
0 ~ T T 

28 	 23 	20 	 15 

0.95rrP 	 0.4±0.1 	0.21 M 
1.27 

18.81 MAX ~ 
r X 	~o 

18.41 ±0.1 	 ° N 	~~ 
r 

•' 	o 
0 

~ 	 : 
0 0.1 0 	 0 

~ 	 0.5t0.1 T 
0 
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Unit in mm 

TSOP32-P-400 	 TENTATIVE 

32 	 17 

N 
~ O 
[D (p 
T ~ 
O T 

T 

O 

1 	 ~ 	16 

0.95rrP 	 0.4±0.1 	0.21 M 
1.27 

21.35Max 
~ 

20.95±0.1 	 ~ X 	~O' a 	~ 

O 'N 	 ~ r 
O 

C ~ 	 T 
0 	 O 

0 0.1 

~ 	 0.5~.1 
0 

TSOP32-P-400A 	 TENTATIVE 

~ 	 16 

~ 

N 
+I }~ 
~ ~ ~ 
O T 
r T 

32 	 17 

0.95TYP 	 ~ 	 0.4±0.1 	0.21 M 
1.27 

21.35MAX 
~ 	 . 

.. o, 
20.95±0.1 	 ~ ~ 	~g 

O N 	~ 

	

k 	 ~ O 
O 

~ 	 ~T 

~ 	 O 
~ ~.1 	 ~ 

r 	 0.5f0.1 
0 
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~~ 

Unit in mm 

	

TSOP44-P-400 	 TENTATIVE 

44 	 23 

i 

( ~ 

	

- 	' 	- 	-~- 	' 	- 	- '~' ~ 

i 
I 

O 

~ ~ 22 

O.BOSIYP. 	 0.3ia.oe 	0.13 M 
0.8 

18.81 MAX 
18.41io.f 

0 
p N 	 bo 

W 
0'„'Q~ 

a 	 ~.$l0.1 

0 ~.~ 	 ~ G 

	

TSOP44-P-4006 	 TENTATIVE 

44 	 35 	32 	 23 

r (V 

+1 ~ 
~O CO T ^ 
0 T T 

O 

10 	13 	 22 

0.805nP 	 0.3t0.05 Q ~ 3 M 

~ 	 0.8 

18.81 MAX 

T x 	o 
18.41 t0.1 	 ° N 	~q 

~ 	 ~ 

0 

b 

0 0.1 	 ° 	 ~o 
~ 

0 	 0.5t0.1 

79 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0081



—~ ~- 
~ ~v 

Unit in mm 

	

TSOP44-P-400C 	 TENTATIVE 

1 	 10 	13 	 22 

~ 

r' N 
~ O 

tD CO 
~ r 

O r 

44 	 35 	32 	 23 

	

0.805TYP 	 0.3±0.05 ~ 13 M 
0.8 

18.81 MAX 

18.41 t0.1 	 ~ ~ • 	~4 
~ 	 ~ 

~ 
0 

~n 	 o 

0 0.1 	 ~ 	 ~; 
0 

° 	 O.St0.1 

	

TSOP50-P-400 	 TENTATIVE 

	

50 	 40 	36 	 26 

r N 

-Fi 	ii 
~ ~ 

n 

C r 
r r 

O 

i 	 11 	15 	 25 

0.875rvP 	 0.3±0.05 ~ 13 M 
0.8 

21.35Mnx 
-- x 

	

20.95±0.1 	 ~ N 	~Q 

u~ 
~ 
0 

~n 	 c 

0.1 	 0 	 ~~ 
~i 	 : 0 

° 	 0.5t0.1 

r 	i 
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Unit in mm 

	

TSOP50-P-400A 	 TENTATIVE 

	

1 	 11 	15 	 25 

~ 

~ 	 p N 

tl tl 
CO Cp 
~ ^ 

O T T T 

	

5 	 40 	36 ~ 	 26 
0.8751YP 	 0.3±0.05 	~ 13 '  M 

0.8 

21.35nnax 

~ x 

20.95±0.1 	 `}'i ~ 	~o 
o c~ 	 ~~ 

~ r 
O 

` 	 ~ 	 O 
~.~ 	 ~p 	 r 

t1 	 O 

° 	 0.5±0.1 
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• Inputs an ou pu s 	c p 
• Pin compatible with ROM TC53257P; TMM23256P, 

TrIPi27256AD and TC57256D 
• Standard 28 pin DIP cerdip package ;WDIP28-G-600A 

BLOCK DIAGRAht 

yPp  t}ND Vp C 	00 O1 02 03 04 05 06 07 

~ ~ ~ 
~ 	CIRCIIZT OIITPIIT BUFFERS 

AO 
A1 
A2 ~ 
A4 
d5 
A6 
A7 
A8 
A9 

810 
All 
612 
A13 
d14 

6 COLIIMN 64 
DECODER 

I COLWdN I/O 	I 
CIRCIIIT 

a 

~ 
F~+ 
~ 
~ 1~fORY CELL 

9 ROW SL2 	~Y 
DECODER 

3?,768X BMte 

VPP vCC 	00 '~ 07 	POWER (1) (28) (1T' L 13 15 ti19 
Data Out 	Active 

5V SV High Impedance 
High Impedance Standby 

12.SV 6V Data In 
2~ 2) ~Iigh Impedance Active 

L2.75V .2 Data Out 

m m 

Aq 
6 

PIN 
MQDE 
Read 

Output Deselect 
Standby 
Program 

20 
L 

H 
* 

H 

H 
L 

L 
* 

H 
L 
H 
* 

Inhib it 
Verifv Program 

* A Or 1. 1 J~ rilliri ~Y~r.1J r nvv~ri ravuc ~~ 

2); HIGH SPEED . PROGRAM MODE II 

SILICON STACKED GATE MOS INTEGRATEO CIRCUIT 

7 2 6AD T5 5 C 
~ I 

~~ 	~ 	~ ~ ~ ~ 	~ 12 120 , 	, 
32,768 WORD x 8 BIT CP10S UV ERASABLE AND ELECTRICALLY 
PROGRAPMIABLE READ ONLY MEMORY 

DESCRIPTION 

The TC57256AD is a 32,768 word x 8 bit CMOS ultraviolet light erasable and electri- 
cally programmable read only memory. For read operation, the TC57256AD's access time 
is 120ns, and the TC57256AD operates from a single 5-volt power supply and has low 
power standby mode which reduces the power dissipation without increasing access time. 
The standby mode is.achieved by applying a TTL-high level signal to the CE input. 
Advanced CMOS technology reduces the maximum active current to 30mA/8.3MHz and standby 
current to 100uA. For program operation, the programming is achieved by using the 
high speed programming mode. For program operation, the programming is achieved by 
using high speed programming mode. TC57256AD is fabricated with the CMOS technology 
and the N-channel silicon double layer gate MOS technology. 

FEATURES 

• Peripheral circuit: CMOS 	
• Full static operation 

Memozy  cell 	. N-MOS 	
• High speed programming mode 

d t t TTL om atible 

• Single SV power supply 

PIN CONP~ECTION (TOP vlEw) 

	

VPP 1 	~ yCC 

	

Al2 2 	27 A14 

	

A7 3 	2S ~3 

	

A6 4 	25 A8 

	

AS 5 	24 A9 

	

A4 6 	23 All 

	

A3 7 	22 ~' 
, 	~ 8 	21 A10 

	

~ g 	~ ~ 
AO lp 	19 07 
00 u 	18 06 
O1 12 	17 05 
oz ~ 	is o4 

	

C}ND 14 	15 03 

PIN NAMES 	 - 

AO ti A14 Address Inputs 

00 ti 07 Outputs (Inputs). 
C~ 	Chip Enable Znput 

OE 	Output Enable Input 
vPP Program Supply 

Voltage 
VCC Supply Voltage 

~~~ 	(+SV) 

GND Ground 

-12 -120 	-150 

~CC SV±3Z 5V+10% 

tACC 120ns 120ns 	150ns 
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TC57256AD-12,-120,-150 

PIAXIMUDI RA~'INGS 

SYI~ffiOL ITEM RATING UNIT 

VCC V~~ Power Supply Voltage -0.6 ti 7.0 V 

VPP Program Supply Voltage -0.6 ~.14.0 V 

V IN Input Voltage -0.6 ti 7.0 V 

VI~p Input/Output Voltage -0.6 ~. V~~-F~0.5 V 

PD  Power Dissipation 1.5 W 

TSOLDER Soldering Temperature .Time 260 • 10 °C •sec 

TSTG Storage Temperature -65'y125 °C 

TppR Operating Temperature 0'ti 70 °C 

READ OPERATION 

D.C. AND A.C. RECOP1MENDED OPERATING CONDITIONS 

SI'I~OL PARAMETER TC57256AD-12 TC57256AD-120/150 

Ta Operating Temperature 0 ti 70°C 0 ti 70°C 

VCC VCC Power Supply Voltage SV±S% SV±10% 

Vpp Vpp Power Supply Voltage V~~-0.6V ti V~~+0.6V V~~-0.6V ti V~~+0.6V 

D.C. AND OPERATING CHARACTERISTICS 

SYI~ffiOL PARAMETER CONDZTION MIN. TYP. MAX. UNIT 

ILI Input Current VIN=0 ti V~~ - - ±10 uA 

ILO Qutput Leakage Current V~~=0.4 n.V~~ - - ±10 UA 

ICCOl 
Qperating Current 

CE=OV 

I 	QmA p~= 

f=8.3MHz - - 30 ~ 
I 

CCO2 ° f 1MHz - - 15 

ICCS1 
Standby Current 

CE=VIA - - 1 ~ 

ICCS2 CE=V~~-0.2V - - 100 uA 

VIg Input High Voltage - 2.2 - V~~+0.3 V 

VYL Output Low Voltage - -0.3 - 0.8 V 

Vpg Output High Voltage Ipg=-400uA 2.4 - - V 

VpL Output Low Voltage ZpL=2.1mA - - 0.4 V 

Ippl Vpp Current Vpp=V~~-0.6 ti V~~+0.6 - - t10 uA 
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ao--nia 

CE 

OE 

00-97 

TC57256AD -12,-120,-150 

❑ r_ cHARRCTERISTICS 

gyI~OL PARAMETER TEST CONDITION 
TC57256AD-120/12 TC57256AD-150 

UNIT 
MIN. MAX. MIN. MAX. 

tACC Address Access Time ~=~=oIL - 120 - 150 as 

t~E CE to Output Valid ~E=VIL - 120 - 150 ns 

t~E  OE to Output Valid CE=VZL - 60 - 70 ns 

tDFl CE to Output ia Eiigh-Z OE=VIL 0 50 0 60 ns 

tDF2 OE to Output in High-Z CE=VIL 0 50 0 60 ns 
t~H  Output Data Hold Time CE=OE=VIL 0 - 0 - ns 

A.C. TEST CONDITIONS 

• Output Load 	 . 1 TTL Gate and CL=100pF 

• Znput Pulse Rise and Fall Times 	. lOns Max. 

• Input Pulse Levels 	 . 0.45V'L 2.4V ~ 

• Ti.ming Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.OV 

CAPACITANCE *(Ta=25°C, f=1Mxz) 

SYI~OL PARAMETER TEST CONDITION MIN. TYP. MAR. UNIT 

CIN Znput Capacitance VIN=OV - 4 6 pF 

~OUT Output Capacitance VOUT-OV - 8 12 pF 

* This parameter is periodically sampled and is not 100% tested. 

TI~~tING WAVEFOW'~1S 
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TC57256AD-12,-120,-150 	 , 

HIGH SPEED PROGRAM MODE I 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYI~OL PARAMETER MIN. TYP. MAX. UNIT 

vIg Input High Voltage 2.2 - V~C+1.0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

VCC V~~ Power Supply Voltage 5.75 6.0 6.25 V 

vPP Vpp Power Supply Voltage 12.0 12.5" 13.0 V 

D.C. and OPERATING CHARACTERISTICS (Ta=25±5°C, V,.~=6V±0.25V, Vpp=12.5V±0.5V) 

SYMBOL PARAMETER TEST CONDITIOIJ MIN. TYP. MAX. UNIT 

ILI Yaput Current V~=O ti V~~ - - ±10 uA 

Vpg Output Iiigh Voltage Ipg=-400uA 2.4 - - V 

VpL Output Low Voltage IpL=2.1mA - - 0.4 V 

ICC VCC Supply Current - 	- - - 30 mA 

IPP2 Vpp Supply Current Vpp=13.OV - - 50 mA 

VID A9 Auto Select Voltage - 11.5 12.0 12.5 V 

A.C. PROGRAMMIPJG CHARACTERISTICS (Ta=25±5°C, V~~=6V±0.25V, Vpp=12.5V±0.5V) 

SI'I~OL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - - us 

tAH Address Hold Time - 2 - - ys 

~CES CE Setup Time - 0 - - ns 

tCEH CE Hold Time - 0 - - ns 

tOES OE Setup Time - 2 - - ys 

tDS Data Setup Time - 2 - - us 

tDH Data Hold Ti.me - 2 - - us 

tvps Vpp Setup Ti.me - 2 - - us 

tVCS VCC 5etup Time _ 2 - - us 

tp~,,T Znitial Program Pulse Width CE=VIL, OE=VIg 0.95 1 1.05 ms 

tOPW Overprogram Pulse Width Note 1 2.85 3 78.75 ms 

tpE OE to Output Valid LE=VIg - - 100 ns 

tDgp OE to Output in High-Z CE=VIg - - 90 ns 

A.C. TEST CONDITIONS 

• Output Load 	 . 1 TTL Gate and CI,(100pF) 
• Znput Pulse Rise and Fall Times 	. lOns Max. 
• Input Pulse Levels 	 . 0.45V ti.2.4V 
• Timing Measurement Reference Level: Input 0.8V and 2.2V, Output 0.8V and 2.OV 

Note 1: The length of the overpgoram pulse may vary as a function of the counter 
value X. 
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TC57256AD-12,-120, -150 

HIGH SPEED PROGRAM OPERATION II 

n_C_ RECOMPIENDED OPERATING CONDITIONS 

SYI~OL PARAMETER MIN. TYP. MAX. UNZT 

Vig Input Iiigh Voltage 2.2 - V~C+1.0 V 

VII, Input Low Voltage -0.3 - 0.8 V 

VC~ VCC Power Supply Voltage 6.00 6.25 6.50 V 

Vpp Vpp Power Supply Voltage 12.50 12.75 13.00 V 

D_C. AND OPERATING CHARACTERISTICS (Ta=25±5°C, D~~=6.25±0.25v, Vpp=I2 .75±0.25V) 

SYI~ffiOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNZT 

ILI Input Current V~=O ti V~~ - - ±10 uA 

p~g Output High Voltage Ip~-400yA 2,4 - - V 

Vpi, Output Low Voltage IpI,=2.1mA - - 0.4 V 

ICC VCC Supply Current - - - 30 mA 

ZPP2 Vpp Supply Current Vpp=13.OV - - 30 mA 

VID A9 Auto Select Voltage - 11.5 12.0 12.5 U 

i f_ 
f 

A_C_ PROGRAMMING CHARACTERISTICS (Ta=25±5°C, Vc~=6.25±0.25V, Vpp=12.75±0.25V) 	 I`~ 

S1'I~OL PARAMETER TEST CONDITZON MIN. TYP. MAX. UNIT 

tAS Address Setup Ti.me - 2 - - us 

tAH Address Hold Ti.me - 2 - - 1► s 

tCES CE Setup Time - 0 - - ns 

tCEH CE Aold Time - 0 - - ns 

tDS Data Setup Time - 2 - - us 

tDg Data Hold Time - 2 - - US 

tvpg Vpp Setup Time - 2 - - us 

tVCS VCC Setup Time - 2 - - us 

tPW Program Pulse Width CE=VIL, OE=VIg 0.095 0.1 0.105 ms 

tpE OE to Output Valid CE=VIg - - 100 ns 

tDFP OE to Output in High-Z CE=VI~ - - 90 ns 

A,C. TEST CONDITIONS 

• Output I.oad 	. 	 . 1 TTL Gate and CL(100pF) 

• .Input Pulse Rise and Fall Time 	. lOns Max. 	 ~ 

• Znput Pulse Levels 	 . 0.45V to 2.4V 

• Ti.ming Measurement Reference Level: Input 0.8V and 2.ZV, Output 0.8V and 2.OV 
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CE 
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oo—ov 

v~ 

occ 

TC57256AD-12,-120,-150 

TIh1ING WAVEFORI~1S (PROGRAM) 

HIGH SPEED PROGRAM MODE I 	(v~~=6v±0.25v, Vpp=12 .5v±0.5v) 

HIGH SPEED PROGRAM MODE II (v~~=6.25v±0.25v, Vpp=12 .75v±0.25v) 

Note 1. V~~ must be applied simultaneously or before Vpp and cut off simult;aneously 

or after Vpp. 

2. Removing the device from socket and setting the device in socket with 

Vpp=12.5V ~12.75V) may cause permaneat damage to the device. 

3. The Vpp supply.voltage is permitted up to 14V for program operation. 

So the voltage over 1~+V should not be applied to the Vpp terminal. 

When the switching pulse voltage is appl~ed to the Vpp terminal, the 

overshoot voltage of its pulse should not be exceeded 14V. 
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TC57256AD-12,-120, -150 

ERASURE CHr4RACTERISTICS 

The TC57256AD's erasure is achieved by applying shortwave ultraviolet light which has 
a wavelength of 2537.~ (Angstroms) to the chip through the transparent window. 
Then intergrated does (ultraviolet light intensity [w/cm2 ] x exposure time [sec.]) for 
erasure should be a mini.mum of 15 [w•sec/cm2]. 
When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a dis- 
tance of lcm from the lamp surface, the erasure will be achieved within 60 minutes. 
And using commercial lamps whose ultraviolet light intensity is a 12000 [uw/cm 2 ] will 
reduce the exposure ti.me to about 20 minutes. (In this case, the integrated does is 
12000 [Uw/cm2  ] x (2p x 60) [ sec] = 15 [w• sec/cm 2  ] . ) 
The TC57256AD's erasure begins to occur when exposed to light with wavelength shorter 
than 4000A. The sunlight and the flourescent lamps will include 3000 ti 4000~, wave- 
length components. Therefore when used under such lighting for extended periods of 
time, the opaque seals-Toshiba EPROM Protect Seal AC901-are available. 

OPERATION INFORP~ATION 

The TC57256AD's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN NtiMES (NITI~ER) CE OE VPP VCC 00 'L 07 pOWER 
MODE (20) (22) <1) (28) (11 'L 13, 15 ti  19) 

Read L L Data Out 
Active 

putput Deselect * H High Imp~sdance Read Operation 
5V 5V 

(Ta=O ti 70°C) 
Standby A * 

— 
High Impeciance Standby 

Program L H 1) 1) Data In 
Program Operation 12.5V 6V 

Program Inhibit H H High Zmpedance 
2) 2) 

Active 
(Ta=25±5 0 ~) 

Program Verify * L Data Out 2.75V 6.25 

1): HZGH SPEID PROGRAM MODE I 
LYULC: n~ ~ Ig, i.; v li, ,  ^~ vIg vr vIL. 2~~ HIGH SPEED PROGRAM MODE II 

READ MODE 

The TC57256AD has two control functions. The chip enable (~) controls the operation 
powet and should be used for device selection. 
The output enable (OE) control the output buffers, independent of device selection. 
Assuming that ~=bE=VIL, the output data is valid at the outputs after address access 
time from stabilizing of all addresses. 
The CE to output valid (t~E) is equal to the address access time (tACC~• 
Assuming that Z~ VZL and all addresses are valid, the output data is valid at the 
outputs after tpg from the falling edge of ~. 

OUTPUT DESELECT MODE 

Assuming that CE=VIg or OE=VIg, the outputs will be in a high impedance state. 
So two or more TC57256AD's can be connected together on a common bus line. 
When Z̀~ is decoded for device selection, all deselected devices are in low power 
standby mode. 
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TC57256AD-12,-120, -150 

STANDBY P10DE 

The TC57256AD has a low power standby mode controlled by the Z `~ signal. 
By applyiag a high level to the ~E input, the TC57256AD is placed in the standbp 
mode which reduce the operating curreat to 100uA by applying MOS-high level (VCC) 
and then the outputs are in a high impedance state, independeat of the b~ inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC57256AD are ia the "1" 
state which is erased state. 
Therefore the program operation is to introduce "0's" data into the desired bit 
locations by electrically progra~ing. 
The TC57256AD is in the progra~ing mode when the Vpp input is at 12.5V and Z `~ is 
at TTL-Low under OE=VIg. 
The TC57256AD can be progra~ed any location at any time either individually, 
sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the 
prog=a~ed bits. 	' 
The verify is accomplished with OE at VIL• 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage ~+12.5V or +12.75V) is applied to Vpp 
terminal. a high level CE input inhibits the TC57256AD from being programmed. 
Programming of two or more TC57256AD's in parallel with different data is easily 
accomplished. That is, all inputs except for ~E and (~E may be co~only connected, 
and a TTL low level program pulse is applied to the ZE of the desired device only 
and TTL high level signal is applied to the other devices. 

HIGH SPEED PROGRAM MODE I 

The program time can be greatly decreased by using this high speed progra~ing mode. 
The device is set up is the high speed progra~ing mode when the progra~ning 
voltage (+12.5V) is applied to the Vpp terminal with V~Ca6D. 
The programmi.ng is achieved by applyi_ng a single TTL low level lms pulse to the 
CE input after addresses and data are stable. Then the progra~ed data is verified 
by using Program Verify Mode. 
If the progra~ed data is not correct, another program pulse of lms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (ma~c. 25 times). 
After correctly programming the selected address, the additional program pulse 
with width of 3 times more than that needed for initial programming is applied. 
When progra~ing has been completed, the data in all addresses should be verified 
with VC~=Vpp=SV. 
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TC57256AD-12,-120,-150 

HIGH SPEED PROGRAM MODE II 

The device is set up in the high speed programming mode whea the programming voltage 

(+12.75V) is applied to the Vpp terminal with V~~=6.25V. 

The programming is achieved by applying a single TTL low Ievel.0.lms pulse the CE 

input after addresses and data are stable. Thea the programmed data is verified by 

using Program Verify Mode. 

If the programmed data is not correct, another program pulse of O.lms is applied and 

then programmed data is verified. This should be repeated until the program operates 

correctly (max. 25 times). 

When progra~ing has been completed, the data in all addresses should be verified 

with V~~=Vpp=SV. 
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TC57256AD-12,-120,-150 

HIGH SPPED PROGRAPd P10DE I 

FLOW CHART 

STqRT 

ADDRES 3= 
START ADDRES3 

OCC = 6V 

QPP = 12 SV 

YP:4 
DATA=P'P"? 

NO 

x=o 

PRO(3RAM lms PIILSE 

R=%~-1 

YES 
% Z25? 

NO 

N(1 
DERIP'SC 

OS 

ADDRE3S= 	 OPERFI~OaRAM 37C PIILSES OF 1 msec 
NEST ADDREBS 	OR ONE PIIL3E OF 37C meac DIIRATION 

NC+ 

YERIFY 

Og 

NO 	~T 
DRESS? 

YES 

occ —.sov 
nPP = sov 

NQ RFv~~ 	
FAIL 

O$ 

PASS 

r 
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TC57256AD-12,-120, -150 

HIGH SPEEO PROGRAM MODE II 

FLOW CHART 
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TC57256AD-12,-120,-150 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC57256AD which identifies 

its manufacturer and device type. 

The progra~ing equipment may reads out manufacturer code and device code from 

TC57256AD by using this mode before program operation aad automatically set program 

voltage (Vpp) and algorithm. 

Electric Signature mode is set up whea 12V is applied to address line A9 and the 

rest of address lines is set to VIL in read operation. Data output in this con- 

ditions is manufacturer code. Device code is identified when address AO is set 

to VIH .  These two codes possess an odd parity with the parity bit of MSB (07). 

The following table shows electric signature of TC57256AD. 

PINS 
SIGNAT[JRE 

AO 
(10) 

07 
(19) 

06 
(18) 

05 
(17) 

04 
(16) 

03 
(15) 

02 
(13) 

O1 
(12) 

00 
(11) 

HEX. 
DATA 

Manufacture Code VIL 1 0 Q 1 1 0 0 0 98 

Device Code VIg 1 1 0 0 0 1 0 0 C4 

No~es: A9=12V±0.5V 

A1 tiAB, A10 tiA14, ~, b~ VIL 
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AO ti a14 Address In uts 
OO ti 07 Out uts (In uts) 

CE Chi 	Enable In ut 
6E Output Enable Input 
pPP Program Supply 

Voltage 

_ VCC 
Power Supply Voltag 

(+SV ) 	 • 
GND Ground 

PIN 
MODE 

CE 
20 

OE 
22 

UPP 
1 

VCC 
<2s) 

00'ti 07 
(llti 13,15 ti 19) POj~1ER 

Read L L 
SV SV 

Data Out 
Active 

Output Deselect k H High Impedance 
Standby H * Hi h Im edance Standby 
Program L H 

12.5V 6V 
Data In 

Active Program Inhibit H H High Impedance 
Program Verif y * L Data du~t 
*HorL 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

T 7 2 6AD-15 -2 0 C5 5 , 
32,768 ~410RD x 8 EIT CP•10S UV ERASABLE AND ELECTRICALLY 
PROGRAP~MAB LE  READ ONLY ~1EMORY 

DESCRIPTIOPI 

The TC57256AD  is a 32,768 wordx 8 bit CMOS ultraviolet light erasable and electrically 
programmable  read only memory. For read operation, the TC57256AD's access time is 
150ns, and the TC57256AD operates from a single 5-volt power supply and has low power 
standby mode which reduces the power dissipation without increasing access time. 
The standby mode is achieved by applying a TTL-high level signal to the CE input. 
Advanced Cr10S technology reduces the maximum active current to 30mA/6.7MHz and standby 
current to 100uA. For program operation, the programming is achieved . by  using the 
high speed programming mode. TC57256AD is fabricated with the CMOS technology and the 
N-channel silicon double layer gate MOS technology. 

FEATURES 	
• Single SV power supply 

• Peripheral circuit: CMOS 	 • Fully static operation 
Piemory cell 	. N-MOS 	 ••High speed programming mode 

• Low power dissipation 	. 	 •.Inputs and outputs TTL compatible 
Active : 30mA/6.7MHz 	 • Pin compatible with ROM TC53257P, 
Standby: 100uA 	 TNII~123256P,- TI~f27256AD and TC57256D 

• Fast'access time: TC57256AD-15 150ns 	• Standard.28 pin DIP cerdip package 
TC57256AD-20 200ns 	 :WDIP28-G-604A 

('roP vlEw) 
BLOCK DIAGRAM 

00 Ol 02 03 04 05 06 O7 PIM CONNECTION vpp 
Gxn v~ 

~`pP 1 28 VC~ 
~E Al2 2 27 A14 OE,CE CIRCUIT OUTPUT BUFFERS 

A7 3 26 A13 CE 
A6 4 25 A8 AO 
A5 5 24 A9 A1 6 COLUMN 64 COLUAfr I/O 
A4 6 23 All A3 W DECODER CIRCUIT 
A3 Z 22 OE A4 
A2 8 21 A10 A5 k" 
A1 9 20 CE A6 m 

AO 10 19 OT A8 ~ g ROW 512 MEMORY CELL 

O6 
A9 w DECODER ARRAY 

Ol 12 17 OS 
A10 ~ 32,768x•Sbi ts 

02 13 1 6 04 
All 
A1 2 

GND 14 15 p3 A13 
A14 

PIN NAP~ES t~ODE SELECTION 

97 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0097



TC57256AD-15, -20 

~~tAXIh1UM RATINGS 

SYMBOL ITEM RATING UNIT 

V~~ Power Supply Voltage -0.6ti 7.0 V 

Vpp Program Supply Voltage -0.6ti 14.0 V 

VIN Input Voltage -0.6ti 7.0 V 

Vi~p Input/Output Voltage -0.6ti V~~+0.5 V 

PD Power Dissipati.on 1•5 W 

TSOLDER 
Soldering Temperature. Time 260• 10 °C • sec 

T STRG Storage Temperature -65 ti 125 °C 

TppR Operating Temperature -40 ti 85 °C 

READ OPERATION 

DC RECOP~IMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vig Input High Voltage 2•2 - VCC+0.3 

V 
VIL Input Low Voltage -0.3 - 0.8 

V~~ UCC Power Supply Voltage 4.75 5.00 5.25 

Vpp vpp Power Supply Voltage UCC-~•6 UCC VCC+0.6 

nc anri nPERATI~lG CHARACTERISTICS 	(Ta=-40 ti 85°C, V~~=5V±5%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILI Input Current VIN=OV ti V~~ - - t10 uE'• 

ICCO1 
Operating Current 	~ 

CE=OV 

IOUT-~' 

f=6.7MHz - - 30 
mA 

f=1MHz 
_ _ 10 

ICCO2 
I CCS1 

Standby Current 
CE=VIg - - 1 mA 

CE=V 	0.2V CC- - - 100 uA 
ICCS2 

Vpg Output High Voltage I 	400uA OH-- 2•4 - - V 

UpL Output Low Voltage IOL=2•1mA - - 0•4 j1 

Ippl UCC Current Vpp=V~~±0.6V - - ±10 uA 

ILO Output Leakage Current VOUT-0.4V ti V~~ - - ±10 	uA 
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AO ^-A14 

CE 

OE 

00 ^-07 

~_~ 

TC57256AD-15, -20 

AC CHARACTERIST I CS 	(Ta=-40'ti85°C, V~~=5V±5%, Vpp=V~~±U.6V) 

S~BpL PARAMETER TEST CONDITION 
TC57256AD-15 TC57256AD-20 

IINIT 
MIN. MAX. MIN. MAX. 

tACC Address Access Time CE=OE=VIL - 150 - 200 

t~g CE to Output Valid OE=VIL - 150 - 200 

t~E  OE to Output Valid CE=VIL - 70 - 70 
ns 

tDFl CE to Output in High-Z OE=VIL 0 60 0 60 

tDF2 OE to Output in High-Z CE=VII, 0 60 0 60 

tpg Output Data Hold Time CE=OE=VIL 0 - 0 - 

AC TEST CONDITIONS 

• Output Load 	 . 

• Input Pulse Rise and Fall Times 	. 

• Input Pulse Levels 

• Timing Measurement Reference Level: 

CAPACITANCE 	*(Ta=25°C, f=1MHz) 

1 TTL Gate and CL=100pF 

lOns Max. 

0.45V ti 2.4V 
Inputs 0.8V and 2.2V, Outputs 0.8F1 and 2.OV 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UIdIT 

CIN Input Capacitance VIN=OV - 4 6 pF 

~OUT Output Capacitance VOUT=OV - 8 12 pF 

~ Th}s parameter is periodically sampled and is not 100% tested. 

TIMING l~lAVEFORMS (READ) 
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MIN. TYP. MAX, UNIT 
2.2 - V~~+1.0 

-0.3 - 0.8 

6.25 

13,0 

V 5.75. 6.0 

12.0 12.5 

(Ta=25+5°C vnn=~.v+n 7C~r ~i~..._~ o e~r~n ~,. 

TC57256AD-15,-20 	 f 

PROGRAP~ OPERATION 

DC RECOMP•1ENDEp OPERATING CONDITIONS 

SYMBOL 	 PARAMETER 

VIH 	Input High Voltage 

VIL 	Input Low Voltage 

VCC 	VCC Power Supply Voltage 

UPP 	UPP Power Supply Voltage 

DC and OPERATING CHARACTERISTICS 

SYI~IBOL PARAMETER 
~ 	 . 	..... 	- 	- 	- - - - 

TEST CONDITION 
a 	- r r 

MIN. 

~ - . ~ . _ v 

TYP. 

. ~ r ~ 

MAX, UNIT 
ILI Input Current VIN-~`ti VCC - - ±10 uA 
VOH Output High Voltage IOH=-400UA 2,4 - - V 
VOL Output Low Voltage IOL=2.1mA - - 0.4 V 
ICC UCC Supply Current - 	• _ _ 

30 mA 
Ipp2 Upp Supply Current UPP=I3.OV - - 50 mA 
VID A9 Auto Select Voltage - 11.5 12.0 12.5 V 

AC PROGRAMMING CHARACTERISTICS 	(Ta=25±5°C_ v,..._~v+n ~~v ~~__—~~ ~~~~~ ~t~~ 

SYIVlBOL PARAMETER 
- 	~.. 	 - 	- 

TEST CONDITION MIN. 

rr 	----•-......, 

TYP. MAX. UNIT 
tAS Address Setup Time _ 2 _ _ u S 
tAH Address Hold Time - 2 - - us 

tCES CE Setup Time -~ 0 - - ns 
tCEH CE Hold Time - 0 - - ns 
tOES OE Setup Time - 2 - - us 

tDg Data Setup.Time _ 2 _ _ 
us 

tDg Data Hold Time - 2 - - us 
tVPS UPP Setup Time - 2 - - 

tVCS VCC Setup Time - 2 - - 

us 

tPW Initial Program Pulse Width CE=VIL, OE=VIH  0.95 1 1.05 

us 

ms 
tOPW Overprogram Pulse Width Note 1 2.85 3 78.75 ms 
t0E OE to Output Valid CE=VIH - - 150 ns 
tDFP OE to Output in High-Z CE=VIH - - 130 ns 

AC TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and 
• Input #'ulse Levels 
• Timing Measurement.R~ 

Note 1: The length of 
value X. 

1 TTL Gate and CL (10'OpF) 
Fall Times 	. lOns Max. 

. 0.45V ti 2.4V 
eference Level: Input 0.8V and 2.2V, Output 0.8V and 2.OV 

the overprogram pulse may vary as a function of the counter 
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AO --A14 

CE 

OE 

00 ^- 07 

Vpp 

VCC 

I 

TC57256AD-15, -20 

TIh1ING I~JAVEFORMS (PROGRAM) 

(V~~=6V~0.25V, Vpp=12.5V±0.5V) 

Note 1. V~~ must be applied simultaneously or before Vpp and cut off si.multaneously 

or after Vpp. 

2. Removing the device from socket and setting the device in socket with Vpp=12.5V 

may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the V PP terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the overshoot 

voltage of its pulse should not be exceeded 14V. 
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TC57256AD-15, -20 

ERASURE CHARACTERISTICS 

The TC57256A~'s erasoxe is achieved by applying shortwave ultraviolet light which has 
a wavelength of 2537A (Angstroms) to the chip through the transparent window. 
Then intergrated does (ultraviolet light intensity [w/cm2 ] x exposure tiune [sec.]) for 

erasure should be a minimum of 15 [w• sec/cm2]. 
When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance 
of lcm from the lamp surface, the erasure will be achieved within 60 minutes. 
And using commercial lamps whose ultraviolet light intensity is a 12000 [uw/cm 2 ] will 

reduce the exposure time to about 20 minutes. (In this case, the integrated does is 

120U0 [uw/cm2  ] x (20 x 60) [ sec] = 15 [w • sec/cm 2  ] . ) 
The TC57256AD's erasure begins to occur when exposed to light with wavelength shorter 
than 4000A. The sunlight and the flourescent lamps will include 3000'~4000t~ wavelength 
components. Therefore when used under sucfi lighting for extended periods of time, the 
opaque seals-Toshiba EPROM Protect Seal AC901-are available. 

OPERATION INFORMATION 

The TC57256AD's six operation modes are listed in the following table. 
,,.r„ao ~oio~r;,,,, ran l,P act„_eved bv annlvin~ TTL level signal to all inputs. 

PIN NAMES (NUMBER) CE OE UPP VCC 00 ti 07 POWER 

MODE 
(20) (22) (1) (28) (11 ti 13, 15 ti 19) 

Read L L Data Out 
Active 

Read Operation 5V 5V - 
Output Deselect * H High Impedance 

(Ta=-40 ti 85°C) Standby H * High Impedance Standby 

Program L H Data I~ 
Program Operation 

12.5V 6V Active Program Inhibit H H High Impedance 
(Ta=25±5°C) program Verify * L Data Out 

Note: H; v ig, L; v IL, "; ~IH °r  vIL 

READ P~IODE 

The TC57256AD has two control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. 
The output enable (OE) control the output buffers, independent of device selection. 
Assuming that CE=OE=VIL, the output data is valid at the outputs after address access 
time from stabilizing of all addresses. 
The CE to output valid (t~g) is equal to the address access time (tACC~• 
Assuming that CE=VIL and all addresses are valid, the output data is valid at the 

outputs after t0E from the falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE=Vig or OE=VIg, the outputs will be in a high impedance state. 
So two or more TC57256AD's can be connected together on a common bus line. 
When CE is decoded for device selection, all deselected devices are in low power 

standby mode. 
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TC57256AD-15, -20 

STANDBY MODE 

The TC57256AD has a low power standby mode controlled by the CE signal. By applying a 
high level to the.CE input, the TC57256AD is placed in the standby mode which reduce the 
operating current to 100uA by applying MOS-high level (V~~) and then the outputs are in 
a high impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC57256AD are in the "1" state 
which is erased state. 
Therefore the program operation is to introduce "0's" data into the desired bit loca- 
tions by electrically progra~ing. 
The TC57256AD is in the progra~ing mode when the Vpp input is at 12.5V and CE is at 
TTL-Low under OE=VIH- 
The TC57256AD can be programmed any location at any time either individually, sequential- 
ly, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly porgrammed on the programmed 
bits. 
The verify is accomplished with OE at VIL• 

PROGRAM INHIBIT ~90DE 

Under the condition that the program voltage (+12.5V) is applied to Vpp terminal, a high 
level CE input inhibits the TC57256AD from being programmed. 
Programming of two or more TC57256AD's in parallel wi~h different data is easily ac- 	, 
complished. That is, all,inputs except for CE and OE may be commonly connected, and a 
TTL low level program pulse is applied to the CE of the desired device only and TTL 
high level signal is applied to the other devices. 

HIGH SPEED PROGRAMMING MODE 

The program time can be greatly decreased by using this high speed programming mode. 
The device is set up in the high speed programming mode when the programming voltage 
(+12.5V) is applied to the Vpp terminal with V~~=6V. 
The programming is achieved by applying a single TTL low level lms pulse to the CE input 
after addresses and data are stable. Then the programmed data is verified by using 
Program Verify Mode. 
If . the programmed data is not correct, another program pulse of lms is applied and t,hen 
the programmed data is verified. This should be repeated until the program operates 
correctly (max. 25 times) 
After correctly programming the selected address, the additiona'1 program pulse with 
width of 3 times more than that needed for initial programming is applied. 
When programming has been completed, the data in all addresses should be verified with 
V~~=Vpp=SV. 

103 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0103



TC57256AD-15, -20 

HIGH SPEED PROGRAM MODE FLOI~d CHART 

START 

ADDRE S S = 
START ADDRESS 

v~~=sv 

Vpp= 12.5V 

YES 
ATA=FF? 

NO 

X= 0 

PROGRAM lms PULSE 

X=X+1 

YE S 
X >25? 

NO 

NG 
VERIFY 

	

• 	 OK 

	

ADDRESS= 	OVERPROGRAM 3X PULSES OF lmsec 
NEXT ADDRESS 	OR ONE.PULSE OF 3X msec DURATI~ 

VERI FY ~*-- 

OK 

NO 

	

	LAST 
ADDRESS~ 

YES 

V c ~= 5.0 V 
Vpp=5.OV 

~READ 	NG 	 — 
ALL BYTE 	 FAI L 

PASS 
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TC57256AD-15, =20 

ELECTRIC SIGNATURE PQODE 

Electric signature mode allows to read out a code from TC57256AD which identifies 

its manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 

TC57256AD by using this mode before program operation and automatically set program 

voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest 

of address lines is set to V IL in read operation. Data output in this conditions is 

manufacturer code. Device code is identified when address AO is set to Vig. 

These two codes possess an odd parity with the parity bit of MSB (07). 

The following table shows electric signature of TC57256AD. 

PINS 
SIGNATURE 

AO 
(10) 

07 
(19) 

06 
(18') 

05 
(17) 

04 
(16) 

03 
(15) 

02 
. 	(13) 

O1 
(12) 

00 
(11) 

HEX. 
DATA 

Manufacture Code VIL 1_ 0 0 1 1 0 0 0 98 

Device Code VIH 1 1 0 0 0 1 0 0 C4 

Notes: A9=12V±0.5V 

Al'~ A8, A10'L  A14, CE, OE=VIL 
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OE,CE CIRCUIT 

6 +~~ COLUMN 64 

IDECODER `~a 

Program L H 125Vi  sV Data In 
Program Inhibit H H 2 2) High Impedance Active 

Program Verify * L 12.75v ~•25 Data Out 
* H or L 1): HIGH SPEID PROGRAM MODE I 

2): HIGH SPEED PB~GRAM MQDE 1L 

~ '~~~---- 

~ 	,. 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

TC57H2 6D-7 - 5 	08 5 , 
32,768 WORD x 8 BIT CR10S UV ERASABLE AND ELECTRICALLY 
PROGRAMP~IABLE READ ONLY MEMORY 

DESCRIPTION 

The TC57H256D is a 32,768 word x 8 bit CMOS ultrabiolet light erasable and electri- 
cally programmable read only memory. For read operation, the TC57H256D's access time 
is 70ns, and the TC57H256D operates from a single 5-volt power supply and has low 
power standby mode which reduces the power dissipation without increasing access time. 
The standby mode is achieved by applying a TTL-high level signal to the CE input. 
Advanced CMOS technology reduces the maximum active current to SOmA/14.2MHz and stand- 
by current to 100uA.. For program operation, the programming is achieved by using the 
high speed programming mode. For program operation, the programming is achieved by 
using high speed programming mode. TC57H256D is fabricated with the CMOS technology 
and the N-channel silicon double layer gate MOS technology. 

FEATURES 

• Peripheral circuit: CMOS 
• Memory cell 	. N-MOS 

-70 -85 

VCC 	SV±S% SV±10% 
tACC 	70ns 85ns 

• Single 5V power supply 

PIN CONfJECTION (TOP vlEw) 

• Full static operation 
• High speed progratmning mode 
• Inputs and outputs TTL compatible 
• Pin compatible with ROM TC53257P, TNQQ23256P, 

TrIl~127256AD and TC57256AD 
• Standard 2S pin DIP cerdip package :WDIP28-G-600A 

BLOCK DIAGRAP1 

Vpp GN D V~ 	00 Ol 02 03 04 a6 O6 07 

Vpp 1 	Zg ~'DD 
Al2 2 	Z7 A14 
A7 3 	26 A13 
A6 4 	25 A$ 
A5 5 	24 A9 
A4 6 	23 All 
A3 7 	22 OE 
A2 $ 	21 A10 
A1 9 	20 CE 
AO 10 	19 07 

00 11 	lg 06 
O1 12 	17 OS 

02 13 	16 04 
GNp 14 	15 03 

PIN NAMES 

AO'~ A14 ~dress Inputs 
00'~07 Outputs (Inputs) 

CE 	Chip Enable Input 

OE 	Output Enable Inpu 
VPp Program Supply 

Voltage 
p~~ UCC Supply Voltage 

+SV 
GND Ground 

OE 

CE 

AO 
A1 
A2 
A3 
A4 
AS 
A6 
A7 
AS 
A9 

A10 
All 
Al2 
A1 3 
A14 

h10DE SELECTION 

PIN 
MODE 	 (20) (22 
Read 	 L L 
Output Deselect * 	H 
Standby 	 H 	* 

OUTPUT BUFFERS 

I COLUMN Z/U 	1 
1 	C I RCCT I T 	~ 

	

ROW 	
512 EMEORY CELL 

D ECODER 	 A~Y 32,768x8bits 

	

Vpp VCC 	00'L07 	pOWER (1) (28) (lltil3, 15ti19) 
Data Out 

5V SV High Impedance Active 
High Impedance Standby 

w 
[~. 

~ w 
ti 
~ 

a 
A 
~ 
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TC57H256D-70, -85 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

V~~ VCC power Supply Voltage -0.6 ti7.0 V 

Vpp Program Supply Voltage -0.6 ti 14.0 V 

VIN Input Voltage -0.6'~7.0 V 

VI/p Input/Output Voltage -0.6'LV~~+0.5 V 

PD Power Dissipation 1.5 W 

TSOLDER Soldering Temperature 	Time 260 •10 °C •sec 

tSTG Stoiage:Temperature -65 ti 125 °C 

tppR Operating Temperature 0 ti 70 °C 

READ OPERATION 

D.C. AND A.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER TC57H256D-70 TC57H256D-85 

Ta Operating Temperature 0 ti70°C 0 ti 70°C 

VCC VCC Power Supply Voltage 5V±5% SV-_*10% 

Vpp Vpp Power Supply~Voltage V~~-0:6V ti V~~+0.6V UCC-0.6V ti V~~+0.6V 

D.C. AND OPERATING CHARACTERISTICS 

SYMBOL PARAMETER CONDITION NZN. TYP. MAX. UNIT 

ILI Input Current VIN=On,V~~ - - ±10 uA 

ILO 	, Output Leakage Current Vp~-0.4 tiV~~ - - t10 uA 

ICCO1 
Operating Current 

CE=OV 

IOUT=~~ 

f=14.2MHz - - 50 
~ 

ICCO2 f=1MHz - - 20 

ICCS1 
Standby~Current 

CE=VIH - - 1 mA 

ICCS2 CE=V~~=0.2V - - 100 uA 

Vig Input High Voltage - 2.2 - V~~+0.3 V 

VZL Output Low Voltage - 0.3 - 0.8 V 

Vpg Output High Voltage Ipg=0400uA 2.4 - - V 

VOL Output Low Voltage IpL=2.1mA - - , 	0.4 V 

Ippl Vpp Current Vpp=V~~-0.6 ti V~~+0.6 - - ±10 uA 
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A0~-A14 

CE 

OE 

00-r  O7 

TC57H256D-70, -85 

A`.C. CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 
TC57H256D-70 TC57H256D-85 

UNIT 
MIN. MAX. MIN. MAX. 

tACC ~dress Access Time CE=OE=VIL - 70 - 85 ns 

t~g CE to Output Valid OE=VIL - 70 - 85 ns 

tpg OE to Output Valid CE=VIL 	} -. 40 - 45 ns 

tDFl CE to Output in High-Z OE=VIL 0 30 0 30 ns 

tDF2 OE to Output in High-Z CE=VIL 0 30 0 30 ns 

tOH ~utput Data Hold Time CE=OE=VIL 5 - 5 - ns 

A.C. TEST CONDITIONS 

• Output Load 	 . 1 TTL Gate and CL=100pF 

• Input Pulse Rise and Fall Times 	. lOns Max. 

• Input Pulse Levels 	 . 0.45V ti 2.4V 

• Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 0.3V and 2.OV 

CAPACITANCE *(Ta=25°C, f=1MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

~IN Input Capacitance VIN=OV - 4 6 pF 

~OUT Output Capacitance VOUT=OV - 8 12 pF 

^ This parameter is periodically sampled and is not 100% tested. 

TI~~IING WAV~FORMS 
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TC57H256D-70, -85 

HIGH SPEED PROGRAM MODE I 

D.C. RECOMMENDED OPERATING CONDITIONS 

gYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vig Input High Voltage 2.2 - V~~+1.0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

VCC VCC power Supply Voltage 5.75 6.0 6.25 V 

Vpp Vpp Power Supply Voltage 12.0 12.5 13.0 V 

D.C. and OPERATING CHARACTERISTICS (Ta=25±5°C, v~~=6v±0.25v, Vpp=12.5v±0.5v) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILI Input Current VIN=~n'VCC - - ± 1 u~' 

VOH Output High Voltage Ipg =40QµA 2.k - - V 

VOL Output Low Voltage IOL=2•1~ 	• - - 0.4 V 

ICC VCC Supply .Current - - - 40 mA 

IPP2 Vpp Supply Current Vpp=13.OV - - 50 mA 

A.C. PROGRAMMING CHARACTERISTICS (Ta=25±5°C, V~~=6V±0.25V, Vpp=12.Sv±0.5v) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAg Address Setup Time - 2. - - US 

tAH Address Hold Time - 2 - - us 

~CES CE Setup Time - 0 - - us 

tCEH ~ Hold Time - 0 - - Vs 

tOES OE Setup Time - 2 - - us 

tDS Date Setup Time - 2 - - us 

tDH Data Hold Time - 2 - - us 

tVPS Vpp Setup Time - 2 - - us 

tVCS V~~ Setup Time - 2 - - us 

tPW Initial Program Pulse Width CE=VIL, OE=VIg 0.95 1 1.05 ms 

tppw Overprogram Pulse Width Note 1 2.85 3 78.?5 ms 

t0E OE to Output Valid CE=VIg - - 100 ns 

tDFp OE to Output in High-Z CE=VIg - - 90 ns 

A.C. TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and 
• Input Pulse Levels 
• Timing Measurement R 

Note l: The length of 
value X. 

. 1 TTL Gate and CL(100pF) 	, 
Fall Times 	, lOns Max. 

• 0.45V ti  2.4V 
eference Level: Input 0.8V and 2.2V, Output 0.8V and 2.OV 

the overprogram pulse may vary as a function of the counter 
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HIGH SPEED PROGRAM OPERATION II 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAN,ETER MIN. TYP. MAX. UNIT 

Vig Input High Voltage 2.2 - V~~-F1.0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

VC~ VCC Power Supply Voltage 6.00 6.25 6.50 V 

VPP VPP Power Supply Voltage 12.50 12.75 13.00 V 

D.C. AND OPERATI~IG CHARACTERISTICS (Ta=25±5°C, V~~=6 .25±0.25v, vPP=12.75±0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILI Input Current VIN=O ti V~~ - - ±10 uA 

VOH Output High Voltage I~g=-400UA 2.4 - - V 

VpL Output Low Voltage IpL=2.1mA 	. - - 0.4 V 

ICC VCC Supply Current - - - 40 mA 

Ipp2 VPP Supply Current Vpp=13.OV - - 50 mA 

A.C. PROGRAMMING CHARACTERISTICS (Ta=25±5°C, Vr.r. =6.25±0.25V, Vpp=12.75±0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAg Address Setup Time - 2 - - us 

tp,g Address Hold Time - 2 - - us 

~CES CE Setup Time - 0 - - ns 

tCEH CE Hold Time - 0 - - ns 

tDS Data Setup Time - 2 - - us 

tDH Data Hold Time - 2 - - us 

tVPS Vpp Setup Time - 2 - - us 

tVCS VCC Setup Time - 2 - - ys 

tPW Program Pulse Width CE=VIL, OE=VIg 0.095 0.1 0.105 ms 

tpE OE to Output Valid CE=VIg - - 100 ns 

tDgp OE to Output in High-Z CE=VIg - - 90 ns 

A.C. TEST CONDITIONS 

• Output Load 	 . 1 TTL Gate and CL(100pF) 

• Input Pulse Rise and Fall Time 	. lOns Max. 

• Input Pulse Levels 	 . 0.45V to 2.4V 

• Timing Measurement Reference Level: Input 0.8V and 2.2V, Output 0.8V and 2.OV 

i 

7 

~~~ 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0110



AO--A 14 

CE 

OE 

00 ^4 7 

Vpp 

VC C 

~- F 

, 

TC57H256D-70, -85 

TIMING WAVEFORMS 	(PROGRAM) 

HIGH SPEED PROGRAM MODE I(v~~=6V±0.25v, Vpp=12 .5v±0.5v) 

HIGH SPEED PROGRAM MODE II(v~~=6.25v±0.25V, Vpp=12.5v±0.5v) 

Note 1. V~~ must be applied simultaneously or before Vpp and cut off simultaneously 

or after Vpp. 

2. Removing the device from socket and setting the device in socket with 

Vpp=12.5V(12.75V) may cause permanent dam~ge to the device. 

3. The VPp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the 

overshoot voltage of its pulse should not be exceeded 14V. 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0111



TC57H256D-70, -85 

ERASURE CHARACTERISTICS 

~he TC57H256D's erasore is achieved by applying shortwave ultraviolet light which has 
a wavelength of 2537A (Angstroms) to the chip through the transparent window. 
Then integrated does (ultraviolet light intensity [w/cm2 ] x exposure time [sec.]) for 
erasure should be a minimum of 15 [w•sec/cm2]. 
When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a dis- 
tance of lcm from the lamp surface, the erasure will be achieved within 60 minutes. 
And using commercial lamps whose ultraviolet light intensity is a 12000 [uw/cm 2 ] will 
reduce the exposure time to about 20 minutes. (In this case, the integrated does is 
12000 [uw/cm2  ] x (20 x 60) [sec] = 15 [w• sec/cm 2  ] . ) 
The TC57H256D's erasure begins to occur when exposed to light with wavelength shorter 
than 4000~,. The sunlight and the flourescent lamps will include 3000' L 40GOt~ wave- 
length components. Therefore when used under such lighting for extended periods of 
time, the opaque seals-Toshiba EPROM Protect Seal AC901-are available. 

OPERATION INFORMATION 

The TC57H256D's six operation modes are listed in the following table. 
Mode selection can be achived by applying TTL level signal to all inputs. 

PIN NAMES (NUMBER) 
MODE 

CE 
(20) 

OE 
(22) 

Vpp 
(1) 

V~~ 
(28) 

00'~07 
(11 'ti 13, 	15 'L 19) P~~R 

Read Operation 
(Ta=O ti 70°C) 

Read L L 

5V SV 

Data Out 
Active 

Output Deselect ~ g High Impedance 

Standby g * High Impedance Standby 

Program Operation 

(Ta=25±5°C) 

Program L H 1) 
12.SV 

2~ 

12.75V 

1 )  
6V 
2 ~ 

6.25V 

Data In 

Active Program Inhibit H H High Impedance~ 

Program Verify * L Data Out 

Note •  H; VIg; L; VIL ;  *; VIg or VIL , 	~ 1): HIGH SPEID PROGRAM MODE I, 
~ 	 2): HIGH SPEID PROGRAM MODE II 

READ MODE 

The TC57H356D has two control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. 
The output enable (OE) control the output buffers, independent of device selection. 
Assuming that CE=OE=VIL, the output data is valid at the outputs after address access 
time from stabilizing of all addresses. 
The CE.to  output valid (t~E) is equal to the address access time (tACC~• 
Assuming that CE=VII, and all addresses are valid, the output data is valid at the 
outputs after tpg from the falling edge of OE. 

~UTPUT DESELECT MODE 

Assuming that CE=VIg or OE=VIg, the outputs will be in a high impedance state. 
So two or more TC57H256D's can be connected together on a common bus line. 
When CE is decoded for device selection, all deselected devices are in low power 
standby mode. 
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STANDBY MODE 

The TC57H256D has a low power standby mode controlled by the CE signal. 
By applying a high level to the CE input, the TC57H256D is placed in the standby 
mode which reduce the operating current to 100uA by applying MOS-high level (VCC~ 
and then the outputs are in a high impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of rhe TC57H256D are in the "1" 
state which is erased state. 	 ' 
Therefore the program operation is to introduce "0's" data into the desired bit 
locations by electrically programming. 
The TC57H256D is in the programming mode when the Vpp input is at 12.SV and CE is 
at TTL-Low under OE=VIg. 
The TC57H256D can be programmed any location at any time either individually, 
sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the 
programmed bits. 
The verify is accomplished with OE at VIL. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+12.5V or 12.75V) is applied to Vpp 
terminal, a high level CE input.inhibits the TC57H256D from being programmed. 
Programming of two or more TC57H256D's in parallel with different data is easily 
accomplished. That is, all inputs except for CE and OE may be commonly connected, 
and a TTL low level program pulse is applied to the CE of the desired device only 
and TTL high level signal is applied to the other devices. 

HIGH SPEED PROGRAM MODE I 

The program time can be greatly decreased by using this high speed programming mode. 
The device is set up is the high speed programming mode when the progra~ing 
voltage (+12.SV) is applied to the Vpp terminal with V~~=6V. 
The pro.gramming is achieved by applying a single TTL low level lms pulse to the CE 
input after addresses and data are stable. Then the progra~ned data is verified by 
using Progam Verify Mode. 
If the programmed data is not correct, another program pulse of lms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 
After correctly programming the.selected address, the additional program pulse 
with width of 3 times more than that needed for initial programming is applied. 
When programming has been completed,.the data in all addresses should be verified 
with V~~=Vpp=SV. 
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HIGH SPEED PROGRAM ~MODE I 

FLOW CHART 	
START 

ADDRESS = 
START ADDRESS 

V~=6V 

Vpp = 1 2.5 V 

~ YES 
DATA=FF? 

NO 

	

X = 0 	 • 

PROGRAM lms PULSE 

X = X+ 1 

YES 
X? 25? 

NO 

NG 
VERIFY 

OK 

ADDRESS = 	 WERPROGRAM 3X PULSES OF I msec 
NEXT ADDRESS 	OR ONE PULSE OF 3X msec DURATION 

YERIFY 

OK 

NO 

	

	~ST 
ADDRESS ? 

YE S 

V~C = S.OV 
Vpp = 5.O V 

NG 	 FAIL 
L BYTE 

PAS S 

ii 
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HIGH SP€~D PROGRAM MODE II 

The device is set up in the high speed programming mode when the programming 

voltage (+12.75V) is applied to the Vpp terminal with V~~=6.25V. 

The programming is achieved by applying a single TTL low level O.lms pulse the CE 

input after addresses and data are stable. Then the programmed data is verified 

by using Program Verify Mode. 

If the programmed data is not correct, another program pulse of O.lms is applied 

and then programmed data is verified. This should be repeated until the program 

operates correctly (max. 25 times). 

When programming has been completed, the data in all addresses should be verified 

with V~~=Vpp=SV. 

ll 
,~ 
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HIGH SPEED PROGRAM h10DE II 

FLOW CHART 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC57H256D which identifies 

its manufacturer and device type. 

The programming equipment may reads out manufacturer coce and device code from 

TC57H256D by using this mode before program operation and automatically set program 

voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the 

rest of address lines is set to VIL in read operation. Data output in this con- 

ditions is manufacturer code. Device code is identified when address AO is set 

to VIg. These two codes possess an odd parity with the parity bit of MSB (07). 

The follo~aing table shows electric signature of TC57H256D. 

PINS 
SIGNAT[TRE 

AO 
(10) 

07 
(19) 

06 
(18) 

05 
(17) 

04 
(16) 

03 
(15) 

02 
(13) 

Ol 
(12) 

00 
(11) 

HEX. 
DATA 

Manufacture Code VIL 1 0 0 1 1 0 0 0 98 

Device Code VIg 0 1 0 0 0 1 0 1 45 

Notes: A9=12V±0.5V 

A1 'ti A8 , A10 'L A14 , CE, OE=VIL 
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PIN NAt9ES 

AO ti A15 Address Inputs 
00'~07 Outputs (Inputs) 

CE Chip Enable Input 

OE/Vpp 
Output 	Program 
Enable 	Supply 
Input 	Voltage 

p~~ Power Supply 
Voltage (+SV) 

GND Ground 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

TC5 7512AD-15 -2 0 , 
65,536 WORDS x 3 BITS CMOS UV ERASABLE AP~D ELECTRICALLY PROGRAMP1ABLE READ ONLY MEMORY 

DESCRIPTIOPJ 

The TC57512AD is a 65,536 word X 8 bit CMOS ultraviolet light erasable and electrically 
programmable read only memory. For read operation, the TC57512AD's access time is 
150ns/200ns, and the TC57512AD operates from a single 5-volt power supply and has low 
power standby mode which reduces the power dissipation without increasing access time. 
The standby mode is achieved by applying a TTL-high level signal to the CE input. 
Advanced CMOS technology reduces the maximum active current to 30mA/6.7MHz and standby 
current to 100uA. ,  For program operation, the programming is achieved by using the high 
speed programming mode. TC57512P.D is fa.bricated with the CMOS technolog~ and tre 
r'-channel silicon double layer €ate MOS tecrnology. 

FEATURES 

• Peripheral circuit: CMOS • Full static operation 
Memory cell 	: N-MOS • High speed programming mode I, lI 

• Fast acce.ss time: • Inputs and outputs TTL compatible 
TC57512AD-15 	150ns • Standard 28 pin DIP cerdip package :WDIP28-G-600 
TC57512AD-20 	200ns • 

• Lo~v power dissipation BLOCK DIAGRAh1 	 _ 
ACtlV2 : 30mA/6.7MHZ Vpp 	(~v'D 	VCC 	00 Ol 02 	03 04 O~ 06 07 
Standby: 100uA 

r--~ 

PI~ CONNECTI0~1 	(TOP VIEW) ~E ~ 	OE 	CE 	 OUTPUT BL7FFERS 
CE GIRCUIT 

A15 	1 	28 	VCC 
Al2 	2 	27 	A14 AO 6 	CpI,LMN 	64 	COLiP.+IIV I/O 
A7 	3 	Z6 	A13 A1 DECODER 	 CIRCUIT 
A6 	4 	25 	Ag A2 

A3 M 
AS 	5 	24 	A9 A4 w 
A4 	6 	23 	All A5 ~ 
A3 	7 	22 	OE/Vpp A7 ~ 
A2 	8 	21 	A10 A8 v~ 	10 	R~P1' 	1.024 	MEI~fORY CELL 

A1 	9 	20 	CE 
A10 ~ 	DECODER 	

ARRAY 
65.536x8bi ts 

AO 	10 	19 	~7 All qA 
~ 	11 	18 	O6 Al2 6 

O1 	12 	17 	05 A13 

02 	13 	16 	04 A14 
A15 

(~iD 	14 	15 	03 
MODE SELECTION 

PIN 
MODE 

"•CE. 
(20) 

OE/Vpp 
(22) 

VCC 
(28) 

00'~ 07 
(11 ti 13,15 ti  19) 

~OWER 

Read L L 
SV 

Data Out 
Active 

Output Deselect * H High Impedance 
Standby H * High Impedance Standby 

Program L Vpp 6V1) 
2~ 

6.25V 

Data In 
Active Program Inhibit H VPP High Impedance 

Program Verify L L Data Out. 

*: H or L 	1): HIGH SPEID PROGRArII~IING MODE I 
2) : HIGH SPEID PROGP.Ar4IING MODE II 
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MAXIt~1UM RATINGS 

SYMBOL ITEM RATING UNIT 

VCC VCC Power Supply Voltage -0.6'L7.0 V 

Vpp Program Supply Voltage -0.6 ti 14.0 V 

VIN Input Voltage -0.6'~7.0 V 

Vi~p Input/Output Voltage -0.6~.V~~+0.5 V 

PD  Power Dissipation 1•S W 

T SOLDER Soldering Temperature •  Time 260 • 10 °C•sec 

TSTG Storage Temperature -65'L125 °C 

Tppg Operating Temperature -40 ti 85 °C 

READ OPEF;ATION 

D.C. AND A:C. RECOh1MENDED OPERATING CONDITIONS 

SYMBOL PARAMETER TC57512AD-15/TC57512AD-20 

Ta Operating Temperature -40 'L  85°C 

VCC VCC Power Supply Voltage 5V±5% 

D.C. AND OPERATING CHARACTERISTICS 

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. 11NIT 

ILI Input Current VIN=O ti V~~ - - ±10 uA 

ILO Output Leakage Current VOUT-0.4 ti V~~ - - ±10 uA 

ICCO1 
Operating Current 

CE=OV 
I 	~ 
~UT 

f=6.7MHz - - 30 

~ I 
CCO2 f_1~~ _ _ 15 

ICCS1 
Standby Current 

CE=VIg - - 1 m~' 

I 
CCS2 CE=V 	0.2V CC- - - 100 uA 

VIH Input Aigh Voltage - 2•2 - VCC+O•3 V 

VIL Output Low Voltage - -0.3 - 0.8 V 

Vpg Output High Voltage Ipg=-400uA 2•4 - - V 

VpL Output Low Voltage I~L=2.1mA - - 0.4 V 

Ippl Vpp Current Vpp=O ti V~~+0.6 - - ±10 uA 

X 

?~ 

~' ~~ 
;; 

:~ 

~~ 
,; 

' 

~ 

119 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0119



AO A15 

~CE 

OE 

00^07 

TC57512AD-15, -20 

A.C. CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 
TC57512AD-15 TC57512AD-20 

UNIT 
MIN. NIAX. MIN. MAX. 

tACC Address Access Time CE=OE=VIL - 150 - 200 ns 

t~E CE to Output Valid OE=VIL - 150 - 200 ns 

tpg OE to Output Valid CE=VIL - 70 - 70 ns 

tDFl CE to Output in High-Z OE=VII, 0 60 0 60 ns 

tDF2 OE to Output in Higi- ►-Z CE=VIL 0 60 0 60 ns 

tpg Output Data Hold Time CE=OE=VIL 0 - 0 - ns 

A.C. TEST CONDITIO~~S 

• Output Load 	 . 1 TTL Gate and CL=1•OOpF 

• Input Pulse Rise and Fall Times 	. lOns Max. 

• Input Pulse Levels 	 . 0.45V ti 2.4V 

• Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.OV 

CAPACI.TANCE %~(Ta=25 °C,  f=11~iHz) 

SYMBOL PAR.AMETER TEST CONDITION MIN. TYP. MAX. UNIT 

~IN1 Input Capacitance VIN=OV - 4 6 pF 

~IN2 OE/Vpp Input Capacitnace V1P1=0V - 50 60 pF 

~OUT Output Capacitance VOUT-OV - 8 12 pF 

* This parameter is periodically sampled and is not 100% tested. 

TIP4ING WAVEFORMS 
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HIGH SPEED PROGRAM MODE I 

nr. RECOM~IENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vig Input High Voltage 2.2 - VCC+1.0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

VC~ VCC Power Supply Voltage 5.75 6.0 6.25 `1 

Vpp Vpp Power Supply Voltage 12.0 12.5 13.0 V 

nr antl (1PFRATTNG CHARACTERISTICS (Ta=?_5±5°C_ Vrr=6Vt0 .25V . Vpp=12.5V±0.5V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILI Input Current VIN=O ti V~~ - - ±10 uA 

Vpg Output High Voltage I~H=-400uA 2.4 - - V 

UpL Output Low Voltage IpL=2.1mA - - 0.4 V 

ICC ~CC Supply Current - •- - 30 mA 

IPP2 Vpp Supply Gurrent VPp=13.OV - - 50 mA 

or ~Rnr_QOnnn~rnir_ ruoROr-rFarcTrrc (Ta=~5+5°('._ Vnr=fiV±O_ZSV_ VPP=IZ .SV±O.SV) 

SYMBOL PI~RAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - - us 

tAH Address Hold Time - 2 - - us 

tOES OE/Vpp Setup Time - 2 - - us 

tOEH OE/Vpp Hold Time - 2 - - us 

tpRT OE/Vpp.Pulse Rise Time - 50 - - ns 

tDS Data Setup Time - 2 - - us 

tDg Data Hold Time - 2 - - us 

t~ OE/Vpp Recovery Time - 2 - - us 

tVCS VCC Setup Time - 2 - ' us 

t pj,1 Initial Program Pulse Width CE=VIL~ OE/Vpp=Vpp 0.95 1.0 1.05 ms 

tpp~,i Overprogram Pulse Width Note 1 2.85 3.0 78.75 ms 

tDV Data Valid from CE OE/Vpp=VIL - - 1 us 

tDg CE to Output in High-Z OE/Vpp=Vli, - - 130 ns 

AC TE~T CONDITIONS 

• Output Load 	 . 
• Input Pulse Rise and Fall Times 	. 
• Input Pulse Levels 	 . 
• Timing Measurement Reference Level: 

1 TTL Gate and CL (100pF) 
lOns Max. 
0.45V'~ 2.4V 
Input 0.8V and 2.OV~ Output 0.8V and 2.OV 

Note 1: The length of the overprogram pulse may vary as a function of the counter 
value X. 
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HIGH SPEED PROGRAM MODE II 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vig Input High Voltage 2.2 - V~~+1.0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

VCC V~~ Power Supply Voltage 6.0 6.25 6.5 V 

UPP Vpp Power Supply Voltage 12.5 12.75 13.0 V 

DC and OPERATING CHARACTERISTICS (Ta=25±5°C, v~~=6.25v±0.25v~ Vpp=12.75v±0.25v) 

SYI~OL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILI Input.Current VIN=O~,V~~ - - ±10 UA 

VOH Output High Voltage Ipg=-400uA 2.4 - - ~7 

~1pL Output Low Voltage IpL=2.1mA - - 0.4 V 

ICC VCC Supply Current - - - 30 mA 

Ipp2 Vpp Supply Current Vpp=13.OV - - 50 mA 

AC PROGRAMMING CHARACTERISTICS (Ta=25±5°C, V~~=6.25v±0.25v, Vpp=12.75v±0.25v) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS .  Address Setup Time - 2 - - us 

t,~ Address Hold Time - 2 - - us 

t0E6 OE/Vpp Setup Time - 2 -. - us 

tOEH OE/Vpp Hold Time - 2 - - us 

tPRI OE/Vpp Pulse Rise Time - 50 - - ns 

tDS Data Setup Time - 2 - - us 

tDg Data Hold Time - 2 - - us 

tpR OE/Vpp Recove .ry Time - 2 - - us 

tVCS VCC Setup Time - 2 - - us 

tPW Program Pulse Width CE=VII,, OE/Vpp=Vpp 0.095 0.1 0.105 ms 

tDV Data Valid from CE OE/Vpp=VIL - - 1 Us 

tDF CE to Output in High-Z OE/Vpp=VZI, - - 130 ns 

AC TEST CONDITIONS 

• Output Load 	 . 1 TTL Gate and CL ~100pF) 

• Input Pulse Rise and Fall Times 	. lOns Max. 

• Input Pulse Levels 	 . 0.45V ti 2.4V 

• Timing Measurement Reference Level: Input 0.8V and 2.OV~ Output 0.8V and 2.OV 
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TIP~IPJG. WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAMMING MODE I (V~~=6V±0.25V, Vpp=12.5V±0.5V) 

HIGH SPEED PROGRAMMING MODE II (V~~ =6.25V±0.25V, Vpp=12.75V±0.25V) 

tdote 1. V~~ must be applied simultaneously or before Vpp and cut off 

simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with 

Vpp=12.5±0.5V or Vpp=12.75±0.25V' may cause permanent damage to the 

device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the 

overshoot voltage of its pulse should not be exceeded 14V. 

123 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0123



TC57512AD-15, -20 

ERASURE CHARACTERISTICS 

The TC57512AD's erasure is achieved by applying shortwave ultraviolet light which has 
0 

a wavelength of 2537A (Angstroms) to the chip through the transparent window. Then 

intergrated does (ultraviolet light intensity [w/cm 2 ]x exposure time [sec.]) for 

erasure should be a minimum of 15 [w • sec/cm2 ]. When the Toshiba sterilizing lamp 

GL-15 is used and the device is exposed at a distance of lcm from the lamp surface, 	_ 

the erasure will be achieved within 60 minutes. And using commercial lamps whose 

ultraviolet light intensity is a 12000 [uw/cm 2 ] will reduce the exposure time to about 

20 minutes. (In this case, the integrated does is 12000 [uw/cm 2 ]x (20 x 60) [secJ = 15 

[w • sec/cm2 ].) The TC57512AD's erasure begins to occur when exposed to light with 
, 

wavelength shorter than 4000A. The sunlight and the flourescent lamps will include 
0 

3000 ti 4000A wavelength components. Therefore when used under such lighting for ex- 

tended periods.of time~ the opaque seals-Toshiba EPROM Protect Seal AC901-are available. 

OPERATION INFORMATION 

The TC57512AD's six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN NAMES (NUtffiER) 

MODE 

~ 

(20) 
OE/Vpp 
(22) 

V~C 
(28) 

00 ti 07 
(llti 13, 15 ti 19) 

POWER 

Read L L Data Out 
Read Operation 

(Ta=-40 ti 85'C) 
SV 

Active 
Output Deselect * H High Impedance 

Standby H * High Impedance Standb y 

Program Operation Program L VPP 6V1~ Data In 

Program Inhibit H Vpp High Impedance 
(Ta=25±5°C) 

2) 
6.25V 

Active 

Program Verify L L Data Qut 

Note: H; Vig, L; VIL, *; VIg or VZL 	 1); HIGH SPEID PROGRAr1PiING MODE I 

READ MOOE 	
2) ; HIGH SPEID PROGR~4IING MODE II 

The TC57512AD has two control functions. The chip enable (CE) controls the operation 

power and should be used for device selection. The output enable (OE) control the 

output buffers~ independent of device selection. Assuming that CE=OE=V IL , the output 

data is valid at the outputs after address access time from stabilizing of all ad- 

dresses. The CE to output valid (t~ E). is equal to the address access time (tACC~• 

Assuming that CE=VIL  and all addresses are valid, the output data is valid at the 

outputs after tpE from the falling edge of OE. 
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TC57512AD-15, -20 

OUTPUT DESELECT MODE 

Assuming that CE=VIH  or OE=VIH~ the outputs will be in a high impedance state. So two 

or more TC57'S12AD's can be connected together on a common bus line. When CE is decode 

for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC57512AD has a low power standby mode controlled by the CE signal. By applying 

a high level to the CE input, the TC57512F~D is placed in the standby mode wh_ich re- 

duce the operating current to 100uA by applying MOS-high level (V~~) and then the 

outputs are in a high impedance state, independent of the OE inputs. 

PROGRAM ~10DE 

Initially, when received by custome .rs, all bits of the TC57512AD are in.  the "1" state 

which is erased state. Therefore the program operation is to introduce "0's" data 

into the desired bit locations by electrically programming. The TC57512AD is in the 

programming mode when the OE/Vpp input is at 12.5V or 12.75V and CE is at TTL-Low 

~evel. The TC57512AD can be progra~ed any location at any time either individually, 

sequentially~ or at random. 

PROGRAP~1 VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the pro- 

gra~ed bits. The verify is accomplished with OE/Vpp at VII, and CE at VIL• 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+12.5V or +12.75V) is applied to Vpp 

terminal~ a high level CE input inhibits the TC57512AD from being programmed. 

Programming of two or more TC57512AD's in parallel with different data is easily ac- 

complished. That is, all inputs except for CE may be commonly connected~ and a TTL 

low leve~. program pulse is applied to the CE of the desired device only and TTL high 

level signal is applied to the other devices. 
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TC57512AD-15, -20 

HIGH SPEED PRGGRAM MODE I 

This high speed programming mode I is performed at V~~=6.OV and OE/Vpp=12.5V. 

The programming is achieved by applying a single TTL low level lms pulse to the CE 

input after addresses and data are stable. Then the programmed data is verified by 

using-Program Verify Mode. 

If the prograuured data is not correct, another program pulse of lms is applied and 

then the programmed data is verified. This should be repeated until the program 

operates correctly (max. 25 times). 

After correctly programming the selected address, the additional program pulse with 

pulse width 3 times that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified 

with V~~=SV. 

HIGH SPEED PROGRAPI MODE II 

The program time can be greatly decreased by using this high speed programming mode 

II. This high speed programming mode lI is performed at V~~=6.25V and OE/Vpp=12.75V. 

The programming is achieved by applying a single TTL low level O.lms pulse to the CE 

input after addresses and data are stable. Then the progra~ed data is verified by 

using Program Verify Mode. 

If the prog~ammed data is not correct, another program pulse of O.lms is applied and 

then the programmed data is verified. This should be repeated until the program 

operates correctly (max. 25 times). 

When progra~ing has been completed, the data in all addresses should be verified 

with V~~=SV. 

,. 
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TC57512AD-15, •20 

HIGH SPEED PROGRAM MODE I 

FLOW CHART 

START 

VCC = 6.0 t 02 5 V 
Vpp = 12.5t0.5 V 

ADDRESS 
= START ADDRESS 

YES 
DATA= FF ? 

NO 

X = 0 

PROGR~~i: TPW lms 

X=X~- 1 

X 1 2 5? 	
YES 

NO 

NG 
R~4D:ONE BYTE 

OK 

ADDRESS 	 OVERPROGRAM 3X PULSES OF lmsec 
=NEXT ADDRESS 	QR OfIE PULSE OF 3X msec DURATION 

NG 
READ:ONE BYTE 

OIC 

NO 	 ~T 

~ 	V~ = 5.0 V ~ 

R~ 	 N ~ FAI I.f 
~I, BYTE 

OK 

PASS 

~2~ 
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TC57512AD-15, -20 	~ 

HIGH SPEED PROGRAM MODE II 

FLOW CHART 
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TC57512AD-15, -20 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC57512AD which identifies 

its manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 

TC57512AD by using this mode before program operation and automatically set program 

voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the 

rest of address lines is set to VIL in read operation. Data output in this con- 

ditions is manufacturer code. Device code is identified when address AO is set to 

VIg. These two codes possess an odd parity with the parity bit of MSB (07). 

The following table shows electric signature of TC57512AD. 

PINS 

SIGNATURE 

AO 

(1G) 

07 

(19) 

06 

(18) 

OS 

(17) 

04 

(16) 

03 

(15) 

02 

(13) 

O1 

(12) 

00 

(11) 

HEX. 

DATA 

Manufacture Code VIL 1 0 0 1 1 0 0 0 98 

Device Code Vig 1 0 0 0 0 1 0 1 85 

Notes: A9=12V±0.5V 

A1 ti A8 ~ A10 '~ A15, CE, OE=VIL 
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TC571 OOAD '~ ~'~ 5O 	
SILICON STACKED GATE MOS 

0 	~ 	 INTEGRATED CIRCUIT 

TC5710O1 AD-12, -150 
131,072 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 	 • 

DESCRIPTION 
The TC571000AD / TC571001AD is a 131,072 word X 8 bit CMOS ultraviolet light erasable and 

electrically programmable read only memory. 
The TC571000AD is JEDEC standard pin configuration and the TC571001AD is compatible 

with 28 pin 1M bit Mask ROM. Both products are packed in 32 pin standard cerdip package. 
The TC571000AD / TC571001AD is fabricated with the CMOS technology. Advanced circuit 

techniques provide both high speed and low power features with a maximum operating currerit of 
30mA / 8.3MHz and access time of 120ns / 150ns. 

The programming times of the TC571000AD / TC571001AD except overhead times of EPROM 
programmer is only 14 seconds by using the high speed programming algoritim. 

FEATURES 

• Peripheral circuit 
	

CMOS 

Memory cell 
	

N-MOS 

• Access time 
—12 —12/-150 

V~~ 5V ± 5% 5V ± 10% 

tA~~ 120ns 150ns 

• Low power dissipation 
Active : 30mA / 8.3MHz 
Standby : 100,uA 

PIN CONNECTION (TOPVIEW) 

• Wide operating temperatur.e range : 0-~-70°C 
• Single 5V power supply 
~ Fuil static operati.on 
• High speed programming operation : tp~r O.lms 
~ Input and output TTL compatible 
• JEDEC standard 32 pin : TC571000AD 
• 1M MROM compatible : TC571001AD 
~ Standard 32 pin DLP cerdip package : WDIP32 — G— 600 

PIN NAMES 

AO--A16 Address Inputs 

DO^-D7 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable Input 

PGM Program Control Input 

ucc ucc Supply Voltage 

V PP Program Supply Voltage 

GND Ground 

NC Na Connection 

V PP 
A16 
A15 

1 
2 
3 

32 
31 
3 

V~~ 
PGM 
NC 

Vpp 
OE 

A15 

1 
2 
3 

32 
31 
30 

V~~ 
PGM 
NC A15 

(Reference) 

Vcc 1 	28 
Al2 4 2 A14 Al2 4 2 A14 A~2 2 	27 A14 

A7 5 2 A13 A7 5 2 A13 A7 3 	26 A13 

A6 6 2 A8 A6 6 27 A8 A6 4 	25 A8 

A5 7 2 A9 A5 7 2 A9 A5 5 	24 A9 

A4 8 25 A11 A4 8 25 A11 A4 6 	23 A11 

A3 9 2 OE A3 9 2 A16 A3 7 	22 A16 

A2 10 23 A10 A2 10 23 A10 A2 $ 	21 A10 

A1 11 22 CE A1 11 22 CE A1 9 	20 CE 

AO 12 21 D7 AO 12 21 D7 AO 10 	19 D7 

DO 13 2 D6 DO 13 2 D6 DO 11 	18 D6 

D1 14 19 DS D1 14 19 D5 D1 12 	17 D5 

D2 15 1 D4 D2 15 1 D4 D2 13 	16 D4 

GND 16 17 D3. GND 16 17 D3 GND 14 	15 D3 
Mask r1M ROM 1 

TC571000AD TC571001AD `TC531000P J 
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TC571000AD-12,-150 
~ 	TC571001 AD-12,-150 

BLOCK DIAGRAM 

O E o— 

CE o— 

AO o— 
A 1 o-- 
A2 ~ 
A3 0— 
A4 0— 
A5 0— 
A6 ~ 
A7 0— 
A8 0— 
A9 0— 

A 10 ~- 
A 11 0— 
Al2 ~ 
A 13 0— 
A 14 0-- 
A 15 o-- 
A16 ~ 

MODE SELECTION 

	

Vpp 	GND 	V~~ 	 DO D1 D2 D3 D4 DS D6 D7 

~ 

	

OE, CE PGM CIRCUIT 	 OUTPUT BUFFERS 

	

$ 	COLUMN 	256 
- 	 COLUMN I/O CIRCUIT 

	

~,,, 	 DECODER 
~ w 
LL 
LL 
~ 
m 
~ ~ 

	

~ 	9 	ROW 	512 	MEMORY ~ELL ARRAY 
0 

	

Q 	 DECODER 	~ 	 131,072 x 8bits 

P~N MODE PGM CE OE Vpp V~~ DO-rD7 	- POw21' 

Read H L L 

5V 5V 

Data Out 
Active 

Output Deselect * * H High Impedance 
Standby * H * High Impedance Standby 
Program L L H 

12.75V 6.25V 

Data In 

Active Program Inhibit 
" H * High Impedance 
H, L H High Impedance 

Program Verify H L L Data Out 
*: HorL 

MAXIMUM RATINGS 
SYMBOL ITEM RATING UNIT 

ucc ucc PoWer Supply Voltage — 0.6--7.0 V 
V PP Program Supply Valtage —0.6-r14.0 V 
ViN Input Voltage — 0.6--7.0 V 
V~~p Input/ Output Voltage — 0.6^-V~~ + 0.5 V 
Pp Power Dissipation 1.5 W 

TSOIDER Soldering Temperature Time 260 • 10 °C • sec 

TSTRG Storage Temperature —65-125 °C 
TppR Operating Temperature 0-70 °C 
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TC571000AD-12, -150 
TC571001 AD-12, -150 

READ OPERATION 

DC RECOMMENDED OPER.ATING CONDITIONS 

SYMBOL PARAMETER 
TC571000AD / 1001 AD — 12 TC571000AD / 1001 AD — 12 /— 150 

UNIT 
MIN. MAX. MIN. MAX. 

V iH Input High Voltage 2.2 V~~+0.3 2-2 Vcc+0.3 V 

V i ~ Input Low Voltage — 0.3 0.8 — 0.3 0.8 V 

ucc ucc Power Supply Voltage 4.75 5.25 4.50 5.50 V 

V PP VPP Power Supply Voltage V~~-0.6 V~~+0.6 V~~-0.6 V~~+0.6 V 

DC AND OPERATING CHARACTERISTICS (Ta=O^-70°C) 

SYMBOI PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

t~ i 	• Input Current ViN = O-~-V~~ — — ± 10 ~A 

~CCOi Operating Current CE=OV 
IouT = OmA 

f=8.3MHz — — 30 
mA 

~ccoz f= 1 MHz — — 15 

~ccst Standby Current 
CE=V~H — — 1 mA 

~CC52 CE=V~~-0.2V — — 100 ~A 

Vo H  Output High Voltage IoH =-400~A 2.4 — — V 

Vp~ Output Low Voltage lo~ = 2.1 mA — — 0.4 V 

Ipp~ VpP Current Vpp = V~~ i' 0.6V — — ± 1 O pA 

I~o Output Leakage Current Vour=0.4V--V~~ — — 10 ~A 

AC CHAR.ACTERISTICS (Ta = 0-~-70°C , Vpp = VCC t 0.6V) 

SIMBOL PARAMETER 
TC571000AD / 1001AD — 12 TC571000AD / 1001 AD — 12 /— 150 

UNIT 
MIN. MAX. MIN. MAX. 

tA~~ Address Access Time — 120 — 150 ns 

t~E  CE to Output Valid — 120 — 150 ns 

to E  OE to Output Valid — 60 — 70 ns 

tpGM PGM to Output Valid — 60 — 70 ns 

tpp i  CE to Output in High-Z 0 50 0 60 ns 

tD F2 OE to Output in High-Z 0 50 0 60 ns 

tDF3 PGM to Output in High-Z 0 50 0 60 ns 

toH  Output Data Hold Time 0 — 0 — ns 

TC571000AD/TC571001AD-12 are satisfied with the specification of T(:5710~UAll/'1'l;b'rluuit~L—iou. 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL=100pF 
~ Input Pulse Rise and Fall Times 	: 10ns Max. 
• Input Pulse Levels 	 : 0.45V^-2.4V 
• Timing Measurement Reference Level : Inputs O.SV and 2.2V, Outputs 0.8V and 2.OV 
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CE 

OE 

PGM 

DO-~-D7 

TC571000AD-12, -150 
TC571001 AD-12, -150 

CAPACITANCE* (Ta = 25°C, f=1MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT 

~~ N  Input Capacitance ViN = OV — 16 
PF 

~ouT Output Capacitance VouT=OV — 16 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

A0~-A 16 

tOH 

t~~ 

I 
~. 

~:; 
l.'. 
,; 

~ 

~I 
"~.~ 
:s~ 

::~i 
;r3 

%; 
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TC571000AD-1 Z, -150 
TC571001 AD-12, -150 

HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 — V~~+ 1.0 V 

V i ~ Input Low Voltage — 0.3 — 0.8 V 

ucC uCC PoWer Supply Voltage 6.00 6.25 6.50 V 

V PP VPP Power Supply Voltage 12.50 12.75 13.00 V 

DC AND OPERATING CHARACTERISTICS (Ta = 25 ± 5°C,VCC = 6.25V t 0.25V,Vpp =12.75V t 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~~ Input Current ViN = 0--v~~ — — ± 10 ~A 

Vo H  Output High Voltage IpH= —400f.~A 2.4 ~— — V 

Vp~ Output Low Voltage Ip~= 2.1 mA — — 0.4 V 

~cc ucc Supply Current — — — 30 mA 

IpP2 Vpp SUp~JIy CUffEflt VPP= 13.OV — — 50 mA 

AC PROGR.AMNIING CHARACTERISTICS (Ta = 25 t 5°C, VCC = 6.25V t 0.25V, Vpp =12.75V t 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

t,o,s Address Setup Time — 2 — — ~5 

tAH Address Hold Time — 2 — — ~5 

tCes CE Setup Time — 2 — — /'S 

tCEH CE Hold Time — 2 — — ~5 

tps Data Set up Time — 2 — — ~5 

tpH  Data Hold Time — Z — —. ,us 

t~s VPP Set up Time — Z — — ~S 

tpW  Program Pulse Width — 0.095 0.1 0.105 ms 

tp E  OE to Output Valid — — — 100 ns 

tpFZ OE to Output in High-Z CE = V i ~ — — 90 ns 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL (100pF) 

• Input Pulse Rise and Fall Time 	: lOns Max. 
• Input Pulse Levels 	 : 0.45V-~-2.4V 
• Timing Measurement Reference Level : Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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AO~A16 

CE 

OE 

DO^-D7 

PGM 

Vpp 

~~—' 
t 

TC571000AD-12, -1,50 
TC571001AD-12,-150 

TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAM OPERATION 

Note 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously or 
after Vpp. 

2. Removing the device from socket and setting the device in socket with 
VPP =12.75V may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 
So the voltage over 14V should not be applied to the Vpp terminal. 
When the switching pulse voltage is applied to the Vpp terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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TC571000AD-12, -150 
TC571001 AD-12, -150 

ER.ASURE CHARACTERISTICS 

The TC571000AD / TC571001AD's erasure is achieved by applying shortwave ultraviolet light 
which has a wavelength of 25371~ (Angstroms) to the chip through the transparent window. 

Then integrated dose (ultraviolet light intensity [w/cm 2] X exposure time (sec.] ) for erasure 
should be a minimum of 15 [w - sec/cm 2 ] . 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 
lcm from the lamp surface, the erasure will be achieved within 60 minutes. 

And using commercial lamps whose ultraviolet light intensity is a 12000 [,uw/cm 2] will reduce 
the exposure time to~ about 20 minutes. (In this case, the integrated dose is 12000[,~w/cm 2] X 
(20 X 60) [sec.] =15 [w • sec/cm2] . ) 

The TC571000AD / TC571001AD's erasure begins to occur when exposed to light with 
wavelength shorter than 4000~,. The sunlight and the fluorescent lamps will include 3000^-4000.~ 
wavelength components. Therefore when used under such lighting for extended periods of time, 
the opaque seals-Toshiba EPR,OM Protect Seal AC901-are available. 

OPERATION INFORMATION 

The TC571000AD / TC571001AD's six operation modes are iisted in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN 

MODE PGM CE OE Vpp V~~ DO^~D7 POWER 

Read 

Operation 

Read 

Output Deselet 
H L L 

5V 5V 

Data Out 
A<tive 

* * H High Impedance 
(Ta = 0^-70°C) Standby * H * High Impedance Standby 

Program Program L L H Data In 

' H * High Impedance Operation 
(Ta = 25 ± 5°C) 

Program Inhibit 12.75V 6.25V . Active 
H L H High Impedance 
H L L Data Out Program Verify 

Note : H; VIH, L: VIL~ *: VIg or VIL 
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TC571000AD-12, -150 
TC571001 AD-12, -150 

READ MODE 

The TC571000AD / TC571001AD has three control functions. The chip enable (CE) controls the 

operation power and should be used for device selection. The output enable (OE) and the program 

control (PGM) control the output buffers independent of device selection. 

Assuming in that CE = OE = VIL and PGM = VIg, the output data is valid at the output after 

address access time from stabilizing of all addresses. The CE to output valid (tCE) is equal to the 

address access time (tACC)• 
Assuming that CE=VIL, PGM=VIg and all addresses are valid, the output data is valid at the 

outputs after tp~ from the falling edge of OE.. And assuming that CE = OE = VIL and all addresses 

are valid, the output data is valid at the outputs after tpGM from the rising edge of PGM. 

OUTPUT DESELECT MODE 

Assuming that CE = VI~-; or OE = VIH, the outputs will be in a high impedance state. So two or 
more ROMs can be connected together on a common bus line. When CE is decoded for device 
selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC571000AD / TC571001AD has a low power standby mode controlled by the CE signal. 
By applying a high level to the CE input, the TC571000AD / TC571001AD is placed in the standby 
mode which reduce the operating current to 100,uA by applying MOS-high level (VCC) and then the 
outputs are in a high impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC571000AD / TC571001AD is in the "1" 
state which is erased state. Therefore the program operation is to introduce "0's" data into the 
desired bit locations by electrically programming. The levels required for all inputs are TTL. 

The TC571000AD / TC571001AD can be programmed any location at anytime either 
individually, sequentially, or at random. 
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TC571000AD-12, -150 
TC571001 AD-12, -150 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the programmed bits. 

The verify is accomplished with OE and CE at VIL and PGM at VIH- 

PROGRAM INHIBIT. MODE 

Under the condition that the program voltage (+12.75V) is applied to Vpp terminal, a high 

level CE or PGM input inhibits the TC571000AD / TC571001AD from being programmed. 

Programming of two or more EPROM's in inputs except for CE or PGM may be commonly 

connected, and a TTL low level program pulse is applied to the CE and P~CxM of the desired device 

only and TTL high level signal is applied to the other devices. 

HIGH SPEED PROGRAM MODE 

The device is set up in the high speed programming mode when the programming voltage 

(+ 12.75V) is applied to the Vpp terminal with VCC = 6.25V a~d PGM = VIH• 

The programming is achieved by applying a single TTL low level O.lms pulse the PGM input 

after addresses and data are stable. Then the programmed data is verified by using Program Verify 

Mode. If the programmed data is not correct, another program pulse of O.lms is applied and then 

programmed data is verified. This should be repeated until the program operates correctly (max. 25 

times) . 

When programming has been completed, the data in all addresses should be verified with 

VCC =vPP  = 5V. 
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TC571000AD-12, -150 
TC571001 AD-12, -150 

HIGH SPEED PROGRAM MODE 

FLOW CHART 
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TC571000AD-12, -150 
TC571001 AD-12, -150 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC571000AD / TC571001AD which 

identifies its manufacturer and device type. 	 , 

The programming equipment may reads out manufacturer code and device code from 

TC571000AD / TC571001AD by using this mode before program operation and automatically set 

program voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 

address lines is set to VIL in read operation. Data output in this conditions is manufacturer code. 

Device code is identified when address AO is set to VIH• 

These two codes possess an odd parity with the parity bit of MSB (D7). 

The following table shows electric signature of TC571000AD / TC571001AD. 

PINS 
SIGNATURE AO D7 D6 D5 .D4 D3 D2 Dt DO 

Dat 

Manufacture Code Vi~ 1 0 0 1 1 0 0 0 98 

TC571000AD 1 0 0 0 0 1 1 0 86 
Device Code ViH 

TC571001AD 0 0 0 0 0 1 1 1 07 

Notes: A9=12Vt0.5V 
Al^-A8, AO —A16, ~E, ~=VIL 

r1VI = VIH 

s~ 
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~ , 

SILICON STACKED GATE MOS 	 Q 
INTEGRATED CIRCUIT 	TC57H1000AD'V~~'~OO  

TC57H1001AD-85 -100 	- , , 
131,072 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY 

	

	 I~ 
I 

PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 
The TC57H1000AD / TC57H1001AD is a 131,072 word X 8 bit CMOS ultraviolet light erasable I: 

and electrieally programmable read only memory. 

The TC57H1000AD is JEDEC standard pin con~guration and the TC57H1001AD is compatible 	 i~~ 

with 28 pin 1M bit Mask ROM. Both products are packed in 32 pin standard cerdip package. 	 = 

The TC57H1000AD / TC57Fi1001AD is fabricated with the CMOS technology. Advanced circuit 	 - 

techniques provide both high speed and low power features with a maximum operating current of 	 ~ 

40mA / 11.8MHz and access time of 85ns / 100ns. 	 _ 

The programming times of the TC57H1000AD / TC57H1001AD except overhead times of 

EPROM programmer is only 14 seconds by using the high speed programming algoritim. 

FEATURES 

• Peripheral circuit 	: CMOS 
Memory cell 	: N-MOS 

• Access time 
— 85 - 85 / — 100 

tacC 85ns 100ns 

VC~ 5V ± 5% SV ± 10% 

• Low power dissipation 
Active : 40mA / 11.SMHz 
Standby: 100,uA (Ta=70°C) 

PIN CONNECTION (TOPVIEW) 

• Wide operating temperature range : 0-~-70°C 
• Single 5V power supply 
• Full static operation 
• High speed programming operation : tpW O.lms 
• Input and output TTL compatible 
• JEDEC standard 32 pin : TC57H1000AD 

• 1M MROM compatible : TC57H1001AD 

• Standard 32 pin DIP cerdip package : WDIP32—G-600 

PIN NAMES 

AO--~A16 Address Inputs 

DO^-D7 Outputs (Inputs) 

CE Chip Enable Input 

~E Output Enable Input 

PGM Program Control Input 

ucc Vcc Supply Voltage 

Vp P  Program Supply Voltage 

GND Ground 

NC No Connection 

V PP 1 32 V~~ VPP 1 32 V~~ (Reference) 

A16 2 31 PGM OE 2 31 PGM 
A15 3 3 NC A15 3 30 NC A15 1 	2 uCC 
Al2 4 29 A14 Al2 4 29 A14 Al2 2 	27 A14 

A7 5 2 A13 A7 5 2 A13 A7 3 	26 A13 

A6 6 27 A8 A6 6 27 A8 A6 4 	25 A8 

A5 7 2 A9 A5 7 2 A9 A5 5 	24 A9 

A4 8 25 A11 A4 8 25 A11 A4 6 	23 A11 

A3 9 2 OE A3 9 2 A16 A3 ~ 	Z2 A16 

A2 10 23 A10 A2 10 23 A10 AZ $ 	21 A10 

A1 11 22 CE A1 11 22 CE A~ 9 	20 CE 

AO 12 21 D7 AO 12 21 D7 AO 10 	19 D7 

DO 13 2 D6 DO 13 20 D6 DO 11 	18 D6 

D1 14 19 D5 D1 14 19 D5 ~> >2 	17 D5 

D2 15 1 D4 D2 15 1 D4 D2 13 	16 D4 

GND 16 1 D3 GND 16 17 D3 GND 14. 	15 D3 
~M Mask ROM 

TC57H1000AD TC57H1001AD (TC531000P 
~ 
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TC57H1000AD-85, -100 
TC57H1001 AD-85, -100 

BLOCK DIAGRAM 

OE ~ 

CE o— 

Vpp 	GND 	V~~ 

W 	 W 	 W 

OE, CE PGM CIRCUIT 

DO D1 D2 D3 D4 D5 D6 D7 

OUTPUT BUFFERS 

AO o— 
A 1 0— 
A2 ~ 
A3 ~ 
A4 o-- 
A5 ~ 
A6 0— 
A7 0— 
A8 ~ 
A9 0— 

A10 0-- 
A 1 1 o-- 
A 12 0— 
A 13 0— 
A 14 0— 
A 15 0— 
A 16 0— 

MODE SELECTION 

$ 	COLUMN 	z56 	
COLUMN I/O CIRCUIT 

,~, 	 DECODER 
z 

~ 	 ~m  
N N 
~ 	9 	ROW 	S~Z 	MEMORY CELL ARRAY 
QDECODER 	• 	 131,072x8bits 

PIN 
MODE pGM CE OE VPP v~~ DO~D7 Power 

Read H L L 

SV 5V 

Data Out 
Active 

Output Deselect * * H High Impedance 

Standby * H * High Impedance Standby 

Program L L H 

12.75V 6.25V 

Data In 

Active Program Inhibit 
* H * High Impedance 

H L~ H High Impedance 

Program Verify H L L Data Out 
*: HorL 

MAXIMUM RATINGS 
SYMBOL ITEM RATING UNIT 

V« V~~ Power Supply Voltage - 0.6^-7.0 V 
Vp P  Program Supply Voltage -0.6^-14.0 V 
V iN Input Voltage - 0.6--7.0 V 

V i~o Input/Output Voltage -0.6--V~~+0.5 V 

Pp Power Dissipation 1.5 W 

TSOLDER Soldering Temperature Time 260 • 10 °C • sec 

TSTRG Storage Temperature -65-r125 °C 

TppR Operating Temperature 0^-70 °C 
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READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBO L  PARAMETER 
TC57H 1000AD / 1001 AD - 85 TC57H t 000AD / 1001AD - 100 

UNIT 
MIN. TYP. MAX. MIN. TYP. MAX. 

V iH Input High Voltage 2.2 - V~~ + 0.3 2.2 - VCC+ 0.3 V 

V i ~ Input Low Voltage - 0.3 - 0.8 - 0.3 - 0.8 V 

V CC uCC Power Supply Voltage 4.75 5.00 5.25 4.50 5.00 5.50 V 

~/ P p VPP Power Supply Voltage V~~-0.6 Vcc ucc+0.6 V«-0.6 V~~ V«+0.6 V 

DC AND OPERATING CHARACTERISTICS (Ta=0-~-70°C) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN = 0^-V~~ - - ± 10 ~A 

~cCOi Operating Current CE = OV 
~our = OmA 

f= 11.8MHz - - 40 
mA 

~CCOZ f= 1 MHz -, - 15 

~ccsi Standby Current 
CE = V iH -  -  1 mA 

~CC52 CE = V~~-0.2V - - 100 ~A 

VoH  Output High Voltage IpH =-400~A 2.4 - - U 

Vp~ Output Low Voltage Ip~ = 2.1 mA - - 0.4 V 

Ipp~ VPP Current Vpp = V~~ ± O.F)V — — ± l O ~uA 

I~p Output Leakage Current Vour = 0.4V^-V~~ _ - - 10 ~A 

AC CHARACTER,ISTICS (Ta = 0-r 70°C , Vpp = VCC f 0.6V) 

SIMBOL PARAMETER 
TC57H 1000AD / 1001AD - 85 TC57H 1000AD / 1001AD - 100 

UNIT 
MIN. MAX. MIN. MAX. 

tA« Address Access Time - 85 - 100 ns 

t~E  CE to Output Valid - 85 - 100 ns 

tp E  OE to Output Valid - 45 - 50 ns 

tpGM PGM to Output Valid - 45 - 50 ns 

LpF~ CE to Output in High-Z 0 30 0 40 ns 

tpFZ OE to Output in High-Z 0 30 0 40 ns 

tDF3 PGM to Output in High-Z 0 30 0 40 ns 

tp H  Output Data Hold Time 0 - 0 - ns 

TC57H1000AD-85, -100 
TC57H1001 AD-85, -100 

TC57H1000AD/TC57H1001AD-85 are satisfied with the specification of' 1~C:57r11UUUAL/'1'lib'lri1VU1HL-1VV 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL =100pF 

• Input Pulse Rise and Fall Times 	: lOns Max. 

• Input Pulse Levels 	 : 0.45V-~-2.4V 

• Timing Measurement Reference Level : Inputs O.SV and 2.2V, Outputs 0.8V and 2.OV 
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CE 

OE 

PGM 

DO^-D7 

TC57H1000AD-85, -100 
TC57H1001 AD-85, -100 

CAPACITANCE* (Ta=25°C, f=1MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT 

C iN Input Capacitance ViN = OV — 16 
pF 

~our Output ~apacitance Vour=OV — 16 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

AO^-A16 

tOH 

tfC 
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TC57H1000AD-85,-100 
TC57H1001 AD-85, -100 

HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPER.ATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 — V~~+ 1.0 V 

V i ~ Input Low Voltage — 0.3 — 0.8 V 

Vcc uCC Power Supply Voltage 6.00 6.25 6.50 V 

Vp P  VpP Power Supply Voltage 12.50 12.75 13.00 V 

DC AND OPERATING CHARACTERISTICS (Ta = 25 t 5°C,VCC = 6.25V ± 0.25V,Vpp =12.75V t 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~~ Input Current ViN = 0^-V~~ — — t 10 f:A 

Vp H  Output High Voltage IpH =— 400~A 2.4 — — V 

Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0..4 V 

~CC UCC Supply Current — — — 30 mA 

I P p Z  VPP Supply Curr .ent Vpp='I3.OV - - SO mA 

AC PROGRAMMING CHARACTERISTICS (Ta = 25 t 5°C, V~c = 6.25V ± 0.25V, Vpp =12.75V t 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tqs Address Setup Time — 2 — — ~s 

tqH  Address Hold Time — 2 — — ~s 

tcES CE Setup Time — 2 — — ~s 

tCEH CE Hold Time — 2 — — ~s 

tps Data Set up Time — 2 — — ~s 

tpH  Data Hold Time — 2 — — f~s 

t~s VPP Set up Time — 2 — — ,us 

tP ~,~, Program Pulse Width — 0.095 0.1 0.105 ms 

tp E  OE to Output Valid — — — 100 ns 

tpp Z  OE to Output in High-Z CE=Vi~ — — 90 ns 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL (100pF) 

• Input Pulse Rise and Fall Time 	: 10ns Max. 

• Input Pulse Levels 	 : 0.45V-~-2.4V 

• Timing Measurement Reference Level : Input O.SV and 2.2V, Output 0.8V and 2.OV 
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AO-~A 16 

CE 

OE 

DO--D7 

PGM 

Vpp 

TC57H1000AD-85, -100 
TC57H1001 AD-85, -100 

TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAM OPERATION 

Note 1. VCC must be applied simultaneously or before Vpp and cut off simultaneously or 
after Vpp. 

2. Removing the device from socket and setting the device in socket with 
VPP=12.75V may cause permanent damage to the device. 

, 
3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 
When the switching pulse voltage is applied to the Vpp terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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TC57H1000AD-85, -100 	='~; !~ 

	

TC57H1001 AD-85, -100 	~=~>~ ~~' 
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ERASURE CHARACTERISTICS 

The TC57H1000AD / TC57H1001AD's erasure is achieved by applying shortwave ultraviolet 

light which has a wavelength of 2537~ (Angstroms) to the chip through the transparent window. 

Then integrated dose (ultraviolet light intensity [w/cm 2] X exposure time [sec.] ) for erasure 

should be a minimum of 15 [w • sec/cm 2] . 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 

lcm from the lamp surface, the erasure will be achieved within 60 minutes. 

And using commercial lamps whose ultraviolet light intensity is a 12000 [,uw/cm 2] will reduce 

the exposure time ~ to about 20 minutes. (In this case, the integrated dose is 12000(~w/cm 2] X 

(20 X 60) [sec.] =15 [w • sec/cm 2J . ) 

The TC57H1000AD / TC57H1001AD's erasure begins to occur when exposed to light with 

wavelength shorter than 4000~i. The sunlight and the fluorescent lamps will include 3000~-4000~ 

wavelength components. Therefore when used under such lighting for extended periods of time, 

the opaque seals-Toshiba EPROM Protect Seal AC901-are available. 

OPERATION INFORMATION 

The TC57H1000AD / TC57H1001AD's six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to ali inputs. 

PIN 
MODE 

pGM CE OE Vpp V~~ DO--D7 POWER 

Read Read H L L Data Out 
- Active 

* * H High Impedance Operation Output Deselet 5V 5V 

* H * High Impedance Standby (Ta = 0--~70°C) Standby 

Program 
Program L. L H Data In 

Operation Program Inhibit * H "` 12.75V 6.25V 
High Impedance 

Active 
H L H High Impedance (Ta = 25 ± 5°C) 

H L L Data Out Program Verify 
Note : H; VIH~ L: VIL, *: VIH or VIL 
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TC57H1000AD-85,-100 
TC57H1001 AD-85, -100 

READ MODE 

The TC57H1000AD / TC57H1001AD has three control functions. The chip enable (CE) controls 

the operation power and should be used for device selection. The output enable (OE) and the 

program control (PGM) control the output buffers independent of device selection. 
~ 

Assuming in that CE = OE = VIL and PGM = VIH, the output data is valid at the output after 

address access time from stabilizing of all addresses. The CE to output valid (tCE) is equal to the 

address access time (tACC)• 
Assuming that CE = VIL, PGM = Vig and all addresses are valid, the output data is valid at the 

outputs after tpE from the falling edge of OE. And assuming that CE = OE = VIL and all addresses 
are valid, the output data is valid at the outputs after tpGM from the rising edge of P M. 

OUTPUT DESELECT MODE 

Assuming that CE = VIg or OE = VIH, the outputs will be in a high impedance state. So two or 
more ROMs can be connected together on a common bus 1'ine. When CE is decoded for device 
selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC57H1000AD / TC57H1001AD has a low power standby mode controlied by the CE sig-nal. 
By applying a high level to the CE input, the TC57H1000AD / TC57H1001AD is placed in the 

standby mode which reduce the operating current to 100,uA by applying MOS-high level (VCC) and 

then the outputs are in a high impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC57H1000AD / TC57H1001AD is in the 

"1" state which is erased state. Therefore the program operation iU to introduce "0's" data into the 

desired bit locations by electrically programming. The levels required for all inputs are TTL. 

The TC57H1000AD / TC57Ii1001AD can be programmed any location at anytime either 

individually, sequentially, or at random. 
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TC57H1000AD-85, -100 
TC57H1001 AD-85, -100 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the programmed bits 
The verify is accomplished with OE and CE at VIL and PGM at VIH• 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+12.75V) is applied to Vpp terminal, a high 
level CE or PGM input inhibits the TC57H1000AD / TC57H1001AD from being programmed. 

Frogramming of two or more EPROM's in inputs except for CE or PGM may be commonly 
connected, and a TTL low level program pulse is applied to the CE and PGM of the desired device 
only and TTL high level signal is applied to the other devices. 

HIGH SPEED PROGRAM MODE 

The device is set up in the high speed programming mode when the programming voltage 
(+12.75V) is applied to the Vpp terminal with VCC=6.25V and PGM=VIH• 

The programming is achieved by applying a single TTL low level O.lms pulse the PGM input 
after addresses and data are stable. Then the programmed data is verified by using Program Verify 
Mode. If the programmed data is not correct, another program pulse of O.lms is applied and then 
programmed data is verified. This should be repeated until the program operates correctly (max. 25 
times) . 

When programming has been completed, the data in all addresses should be veri~ed with 
vCC = VPP = 5V. 
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TC57H1000AD-85, -100 
TC57H1001 AD-85, -100 

HIGH SPEED PROGRAM MODE 

FLOW CHAR:'I' 
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TC57H1000AD-85, -100 
TC57H1001 AD-85, -100 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC57H1000AD / TC57H1001AD which 

identifies its manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 

TC57H1000AD / TC57H1001AD by using ~this mode before program operation and automatically set 

program voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 

address lines is set to VIL in read operation. Data output in this conditions is manufacturer code. 
Device code is identified when address AO is set to VIH• 

These two codes possess an odd parity with the parity bit of MSB (D7). 
The following table shows electric signature of TC57H1000AD / TC57H1001AD. 

PINS 
SIGNATURE 

AO D7 D6 D5 D4 D3 D2 D1 DO 
HEX 
Data 

Manufacture Code V~~ 1 0 0 1 1 0 0 0 98 

TC57H1000AD 1 0 0 0 0 1 1 0 86 

Device Code ViH 
TC57H1001AD 0 0 0 0 0 1 1 1 07 

Notes: A9=12V±0.5V 

A1 —A8, AO-~A16, E, ~E=VIL 

P~.rM = VIH 
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SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

TC5 7H1024 - -1 AD 85 00 , 
1 MEGA BIT (65,536 WORD x 16 BIT) 
CMOS U.V. ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 
The TC57H1024AD is a 65,536 word X 16 bit CMOS ultraviolet light erasable and electrically 

programmable read only memory. The TC57H1024AD is JEDEC standard pin con~guration. This 

product is packed in 40 pin standard cerdip package. 
TC57H1024AD is fabricated with the CMOS technology. Advanced circuit techniques provide 

both high speed and low power features with a maximum operating current of 40mA./1MHz and 
access time of 85ns/100ns. 

The programming times of the TC57H1024AD except overhead times of EPROM programmer is 
only 7 seconds by using the high speed programming algorithm. 

FEATURES 

• Peripheral circuit 	: CMOS 
Memory cell 	: NMOS 

• Fast access time 
TC57H1024AD-85 	: 85ns 
TC57H1024AD-100 	: 100ns 

-85 is satis~ed with the specification of -100 
• Low power dissipation 

Active 	: 40mA/1MHz 
Standby : 100~A 

PIN CONNECTION (TOP VIEW) 

VPP 
	i 	 a0 VCC 

~ z 	 39 PGM 
D15 3 	38 NC 

D74 q 	 37 A15 

D13 5 	36 A14 

D12 
	

6 	 35 A13 
D11 
	

7 	 34 Al2 

D10 g 	 33 A11 

D9 9 	 32 A70 

D8 10 	 31 A9 

V 55 
	

17 	 30 
	

V 55 

D7 
	

12 	 29 P.8 
D6 13 	 28 A7 

DS 14 	 27 A6 

D4 15 	 26 AS 

D3 16 	 25 A4 

D2 17 	 24 A3 

D1 
	

~g 	 23 A2 

D0. 19 	 22 A1 

~ 20 	 21 AO 

• Single 5V .  power supply 
• Full static operation 
• High speed programming operation : tpW 0.1ms 
• Input and output TTL compatible 
• JEDEC standard 40 pin 
• Standard 40 pin DIP cerdip package 

: WDIP40-G-600A 

PiN NAMES 
AO^-A15 Address Inputs 

DO^-D15 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable Input 

PGM Program Control Input 

~cc ~cc Supply Voltage 

V PP Program Supply Voltage 

VSS Ground 

NC No Connection 
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BLOCK DIAGRAM 

Vpp 	GND 	VcC 

~ 

	

OE 	OE, CE, PGM 
CE 

	

PGM 	 GRCUIT 

	

AO 	 ~ 	COLUMN 	128 
A1 

	

A2 	 DECODER 
A3 ~^ 
A4 w 
A5 " ~ 
A6 ~ 

O0 9 ROW A7 
A8 ~„ DECODER 
A9 ,,, 

A10 0 
A11 p 
Al2 a 

TC57H1024AD-85, -100 

~o ~t ~z ~3 ~4 ~5 ~5 ~~ ~8 p9~i0~t~~tz~t3~ta~t5 

OUTPUT BUFFERS 

COLUMN I/O CIRCUIT 

12 MEMORY CELL ARRAY 

65536 x 16 bits 

A13 
A14 
A15 

MODE SELECTION 

PIN 
MODE CE OE PGM Vpp V~~ DG^-D15 Power 

Read L L H 

5V 5V 
Data Out Active 

Output Deselect * H * 
High Impedance 

Standby H * * Standby. 

Program L H L 

12.75V 6.25V 

Data In 

Active Prograin Inhibit H '~ * High Impedance 
L H H 

Program Verify L L H Data Out 
*HorL 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

V~~ V« Power Supply Voltage —0.6~7.0 V 
V PP Program Supply Voltage —0.6-~14.0 V 
ViN Input Voltage — 0.6-r 7.0 V 

ViN (A9) Input Voltage (A9) — 0.6-~-13.5 V 
V i~p Input/Output Voltage — O.fi--V~~ + 0.5 V 
Pp Power Dissipation 1.5 W 

TSOLDER Soldering Temperature Time 260 • 10 °C • sec 

Tstr Storage Temperature —65--125 °C 

To ~ Operating Temperature 0--70 °C 
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TC57H1024AD-85, -100 	- 

READ OPERATION 
e rmn u~rrnvr~vrFrrnFn (1PFR ATTNC CnNDITIONS 

SYMBOL PARAMETER TC57H1024AD-85 TC57H1024AD-100 

Ta Ambient Temperature ~"~~~°~ 

Vcc Vcc Power Supply Voltage 5V ± 5% 	 5V ± 10% 

Vpp Vpp Power Supply Voltage OV--V~~+0.6V 

,~, ~ .,,T,.Tr. r+TZ ~ ~ A !'~TL DTQTT!}G~ 
Lv 	i. 

SYMBOL 

~~.~.,~~~~~..... 	.~_-___'__-_—_'_.-___-_ 

PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current Virv = ~"VCC — — ± 10 ~eA 

~cco Operating Current 
CE = OV 
~our = OmA 

tcycle = 85ns — — 60 mA 

tcycle = 1 ~s — _ 4p mA 

~ccsi Standby Current 
CE = V~ H  — — 1 mA 

~CCSZ CE = V~~ — 0.2V — — 100 ~A 

V iH Input High Voltage — 2-2 — VCC+0.3 V 

V i ~ Input Low Voltage — —0.3 — 0.8 V 

Vp H  Output High Voltage IoH =— 400~A Z•4 — — V 

Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 

Ipp~ VPP Current Vpp=OV^~V~~+O.6V — — 't1O ~A 

I~o Ouptut Leakage Current VouT= 0.4V~-V~~ — — ± 10 ~A 

AlYTTTTC1TThCY  /~T__—l1ZT_.ST,...~h RZTI 
riv 	a~ 

SYMBOL 

.~ 	~~.~.,~ 	~_....,. 	 - 	' 	. 	_. 

PARAMETER 

_ 

TC57H1024AD-85 TC57H1024AD-100 UNIT 
MIN. MAX. MIN. MAX. 

tA~~ Address Access Time — 85 — 100 

t~ E  CE to Output Valid — 85 — 100 

tp E  OE to Output Valid — 45 — 50 
ns 

tpF~ CE to Output in High-Z - 30 -. 5.0 

tDF 2  OE to Output in High-Z - 30 ~- 50 

tp H  Output Data Hold Time 5 - 10 - 

TC57H1024AD-85 is satisfied with the specification of TC57H10z4AU-iuu 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL=100pF 

• Input Pulse Rise and Fall Times 	: lOns Max. 

~ Input Pulse Levels 	 : 0.45V and 2.4V 
• Timing Measurement Reference Levels : Inputs 0.8V and 2.2V Outputs 0.8V and 2.OV 
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TC57H1024AD-85, -100 

CAPACITANCE *(Ta = 25°C, f=1MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT 

CiN Input Capacitance ViN = OV — 16 

PF ~our Output Capacitance ~our=OV — 16 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

AO--A 15 

CE 

OE 

DO^-D15 
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TC57H1024AD-85, -100 

HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPER.ATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 — V~~+0.3 V 

V i ~ Input Low Voltage — 0.3 — 0.8 V 

ucc VCC Power Supply Voltage 6.00 6.25 6.50 V 

V PP VPP 	Power Supply Voltage 12.50 12.75 13.00 V 

DC AND OPERATING CHARACTERISTICS(Ta = 25 f 5°C,VC~ = 6.25V t 0.25V,Vpp =12.75V t 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN = O-~-VeC  — — ± 10 ~A 

Vp H  Output High Voltage IpH =— 400~A 2.4 — — V 

Vo~ Output Low Voltage lo~ = 2.1 mA — — 0.4 V 

~ct Vcc. Supply Current — — — 50 mA 

I PP2  VPP Supply Current VPP= 13.OV — — 100 mA 

AC PROGRAMNIING CHARACTERISTICS (Ta = 25 t 5°C, VCC = 6.25V t 0.25V, Vpp =12.75V t 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tA5 Address Setup Time —_ Z — — ~S 

tAH Address Hold Time — 2 — — ~5 

tcES CE Setup Time — 2 — — ~5 

tCEH CE Hold . Time — 2 — — ~S 

tps Data Setup Time — 2 — — ,~5 

tp H  Data Hold Time — Z — — ~5 

t~s VPP Setup Time — 2 — — ~5 

tPW Program Pulse Width — 0.095 0.1 0.105 ms 

tp E  OE to Output Valid — — — 500 ns 

tp FZ OE to Output in High-Z CE = V i ~ — — 150 ns 

toES OE Setup Time — 2 — — ~ss 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL = 100pF 

• Input Pulse Rise and Fall Times 	: l0.ns Max. 

• Input Pulse Levels 	 : 0.45V and 2.4V 

• Timing Measurement Reference Leveis : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.OV 
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AO--A 15 

CE 

OE 

DO^-D15 

PGM 

Vpp 

TC57H1024AD-85, -100 

HIGH SPEED PROGRAM OPERATION 

TINIING CHART 

Note . 1. V~~ must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 
2. Removing the device from socket and setting the device in socket with Vpp=12.75V may cause 

permanent damage to the device. 
3. The Vpp supply voltage is permitted up to 14V for program operation, so the voltage over 14V 

should not be applied to the Vpp terminal. 

When the switching pu~se voltage is applied to the Vpp terminal, the overshoot voltage of its 
pulse should not be exceeded 14V. 
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TC57H1024AD-85,-100 

ERASURE CHARACTERISTICS 

The TC57H1024AD's erasure is achieved by applying shortwave ultraviolet light which has a 

wavelength of 2537t~ (Angstroms) to the chip through the transparent window. Then integrated 

dose (Ultraviolet light intensity (W/cm 2] X exposure time [sec.] ) for erasure should be a minimum 

of 15 [W • sec./cm 2] . 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 

lcm from the lamp surface, the erasure will be achieved within 60 minutes. And using commercial 

lamps whose ultraviolet light intensity is a 12000 [,~W/cm 2] will reduce the exposure time to about 

20 minutes. (In this case, the integrated dose is 12000 [~W/cm 2] X(20 X 60) [sec]=15 [W sec./cm2].) 

The TC57I31024AD's erasure begins to occur when exposed to light with wavelength shorter 

than 40001~. The sunlight and the flourescent lamps will include 3000---4000~i wavelength 

components. Therefore when used under such lighting for extended periods of time, the opeque 

seais - Toshiba EPROM Protect Seal AC901 - are availabie. 

OPERATION INFORMATION 

The TC57H1024AD's six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN 
MODE CE OE PGM Vpp V~~ DO~D15 Power 

Read L L H Data Out 
READ 
OPERATION 

5V 5V 
Active 

Output Deselect * H * 
High Impedance 

Standby H * * Standby 
Program L H L Data In 

PROG RAM 
OPERATION Program Inhibit 

H * * 
12.75V 6.25V High Impedance Active 

(Ta = 25 ± 5°C) L H H 
Program Verify L L H Data Out 

Note : H; ViH ,  L: VIL, *: VIH or VIL 
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TC57H1024AD-85, -100 

READ MODE 

The TC57H1024AD has three control functions. The chip enable (CE) controls the operation 

power and should be used for device selection. 

The output enable (OE) controls the output buffers, independent of device selection. Assuming 

that CE = OE = VIL and PGM = Vig, the output data is valid at the output after address access time 

from stabilizing of all addresses. 

The CE to output valid (tcE) is equal to the address access time (tACC)• 

Assuming that CE = VIL ,  PGM = VIg and all addresses are valid, the output data is valid at the 

outputs after tpE from the falling edge of OE. 

OUTPUT DESELECT MODE 
Assuming that CE = VIg or OE = VIg, the outputs will be in a high impedance state. So two or 

more ROMs can be connected together on a common bus line. 

When CE is decoded for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC57H1024AD has a low power standby mode controlled by the G~E signal. 

By applying a high level to the CE input, the TC57I31024AD is placed in the standby mode 

which reduce the operating current to 100,uA by applying MOS-high level (VCC) and then the 

outputs are in a high impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC57H1024AD are in the "1" state which 

is erased state. 

Therefore the program operation is to introduce "Os" data into the desired bit locations by 

electrically grogramming. 

The levels required for all inputs are TTL. The TC57H1024AD can be programmed any 

location at anytime -- either individually, sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that the desired data is correctly programmed on the programmed 

bits. 

The verify is accomplished with OE and CE at VIL and PGM at VIH• 
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TC57H1024AD-85, -100 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+ 12.75V) is applied to Vpp terminal, a high 
level CE or PGM input inhibits the TC57H1024AD from being programmed. 

Programming of two or more EPROMs in parallel with different data is easily accomplished. 
That is, all inputs except for CE or PGM may be commonly connected, and a TTL low level 
program pulse is applied to the CE and PGM of the desired device only and TTL high level signal 
is applied to the other devices. 

I3IGH SPEED PROGRAM OPERATION 

The device is set up in the high speed programming mode when the programming voltage 
(+ 12.75V) is applied to the Vpp terminal with VCC = 6.25V and PGM = Vig. 

The programming is achieved by applying a single TTL low level 0.1ms pulse the P M input 
after addresses and data are stable. Then the programmed data is verified by using Program 
Verify Mode. 	• 	 • 

If the programmed data is not correct, another program pulse of 0.1ms is appiied and then 
programmed data is verified. This should be repeated unitl the program operates correctly (max. 
25 times). 	 ~ >: 	' 

When programming has been completed, the data in all addresses should be verified with 
vCC = VPP =  5V. 
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TC57H1024AD-85, -100 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC57H1024AD which identifies it's 
manufacture and device type. 

The programming equipment may read out manufacturer~ code and device code from 
TC57H1024AD by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to V IL in read operation. Data output in this conditions is manufacturer code. 
Device code is identified when address AO is set to VIH• 

These two codes possess an odd parity with the parity bit of (D7). 
The following table shows electric signature of TC57H1024AD. 

PINS HEX 
Ap D75 D t4 D 13 D 12 D~~ D~p Dg Dg D~ D 6 Dg Dy D 3 Dz D~ Dp 

SIGNATURE DATA 

Manufacturer Code Vi~ * * + + s * + * 1 0 0 1 1 0 0 0 *+98 

Device Code ViH * * # * * * s + 1 0 0 0 1 0 0 1 **89 

Notes: A9=12Vt0.5V, A 1 —As, ~10 —Ai5. ~. ~ =VtL~ ~M=V~H 	 *:Don't care 
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SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

7 1 2 AD- TC5 H 0 5 55 
1 MEGA BIT (65,536 WORD x 16 BIT) HIGH SPEED CMOS U.V. ERASABLE AND 
ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 	 ! 
The TC57H1025AD is a 65,536 word X 16 bit high speed CMOS ultraviolet light erasable and 	' 

electrically programmable read only memory. The TC57H1025AD is JEDEC standard pin 
configuration. This product is packed in 40 pin standard cerdip package. 

TC57H1025AD is fabricated with the CMOS technology. Advanced circuit techniques provide 
both high speed and low power features with a maximum operating current of 60mA/1MHz and 
access time of 55ns. 

The programming times of the TC57H1025AD except overhead times of EPROM programmer is 
only 7 seconds by using the high speed programming algorithm. 

FEATURES 

• Peripheral circuit 	: CMOS 
Memory cell 	: NMOS 

• Fast access time 
TC57H1025AD-55 	: 55ns 

• Low power dissipation 
Active : 60mA/1MHz 
Standby : 20mA 

• Single 5V ~ower supply 
• Full static operation 
• High speed programming operation : tpW O.lms 
• Input and output TTL compatible 
• JEDEC standard 40 pin 
• Standard 40pin DIP cerdip package 

: WDIP40-G-600A 

PIN CONNECTION (TOP VIEW) 

VPP 
	1 	 40 UCC 

CE z 	 39 PGM 
D15 3 	38 NC 

D14 q 	 37 A15 
D13 
	5 	36 A14 

D12 6 	 35 A73 
Dit 
	

7 	 34 Al2 
D10 g 	 33 A11 

D9 9 	 32 A10 

DS 10 	 31 A9 

V 55 
	11 	 30 u5S 

D7 ~2 	 29 AS 
D6 13 	 28 A7 

DS 14 	 27 A6 
D4 75 	 26 AS 

D3 16 	 25 A4 

D2 17 	 24 A3 

D1 
	

18 	 23 A2 

DO 19 	 22 A1 

OE 20 	 21 AO 

PIN NAMES 
A0--A15 Address inputs 

DO-~-D15 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable Input 

PGM Program Control Input 

ucc UCC Supply Voltage 

V PP Program Supply Voltage 

Vgs Ground 

NC No Connection 
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TC57H1025AD-55 

BLOCK DIAGRAM 
Vpp 

OE 
CE 

PGM 

AO 
A1 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 

A10 
A11 
Al2 
A73 
A14~ 
A15~ 

GND 	VCC 	~0 ~t ~2 ~3 ~4 ~5 ~6 ~7 ~8 ~9 ~10~11~12~t3~14~15 

OE, CE, PGM 	 OUTPUT BUFFERS 
CI RCU IT 

~ DEOCO ER 128 COLUMN I/O CIRCUIT 

~~I DOE ODER 5~2 I 

	 ME 65

05 6x 16 b RRAY 

N ~ w 
~a.. 
LL 
~ 
m 

~ 
W ~ 0 0 
Q 

MODE SELECTION 
PIN 

MODE CE OE PGM VPP V~~ DO--D15 Power 

Read L L H 

SV 5V 
Data Out 

Active 
Output Deselect * H * 

High Impedance 
Standby H * * Standby 
Program L H L 

12.75V 6.25V 

Data In 

Active Program Inhibit H * '~ High impedance 
L H H 

Program Verify L L H Data Out 
#HorL 

MAXIMUM RATINGS 
SYMBOL ITEM RATING UNIT 

ucc ucc Power Supply Voltage —0.6--7.0 V 
V PP Program Supply Voltage — 0.6-~-14.0 V 
V iN Input Voltage — 0.6--7.0 V 

V iN (A9) Input Voitage (A9) — 0.6--13.5 V 
V i~p Input/Output Voltage — 0.6--V~~ + 0.5 V 
Pp Power p issipation 1.5 W 

TSOLDER Soldering Temperature • Time 260 • 10 °C • sec 

Tstr Storage Temperature —65--125 °~ 
To ~ Operating Temperature 0--70 °~ 
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TC57H1025AD-55 

READ OPERATION 

AC;/DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER TC57H1025AD-55 

Ta Ambient Temperature, 0--70°C 

ucc uCC Power Supply Voltage 5V ± 5% 
V P p VpP Power Supply Voltage OV-rV~~+0.6V 

nr! AN7~ (~PFR.ATTNC (CHAR.AC',TF;RT~TIC',~ 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~~ Input Current ViN = 0~-V~~ — — ± 10 ~eA 

~cco Operating Current CE = OV 
~ouT = OmA 

tcycle = 55ns — — 90 mA 

tcycle = 1~s — — 60 mA 

~CCSt Standby Current. 
CE = V~ H  — — 20 mA 

~CCSZ CE = V~~ — 0.2V — — 20 mA 

ViH Input High Voltage — 2.2 — VcC+0.3 V 

V i ~ Input Low Voltage — — ~•3 — ~•$ V 
Vp H  Output High Voltage IpH =— 4.OmA 2.4 — — v 

Vp~ Output Low Voltage Io~=8.OmA — — 0.4 V 

Ipp~ Vpp Current Vpp=OV-~-V~~+0.6V — — # 10 ~A 

I~p Ouptut Leakage Current Vou7=0.4V^-V~~ — — ±10 ~A 

AC CHARACTERISTICS (Vpn=OV---Vnn+O_6V) 

SYMBOL PARAMETER 
TC57H 1025AD-55 

UNIT 
MIN. MAX. 

tA~~ Address Access Time — 55 

t~E  CE to Output Valid — 55 

tp E  OE to Output Valid — 25 ns 

tpF~ CE to Ou~put in High-Z — 25 

LDFZ OE to Output in High-Z — 25 

tpH 	~ Output Data Hold Time 0 — 

AC TEST CONDITIONS 

• Output Load 	 : See Fig.l 

• Input Pulse Rise and Fall Times 	: 5ns Max. 

• Input Pulse Levels 	 : OV to 3V 

• Timing Measurement Reference Levels : Inputs 1.5V Outputs 1.5V 

° 5v 

4801Z 

Dout 

30pF~ 	255SZ 

Fig.1 OUTPUT LOAD 
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AO~A15 

CE 

OE 

DO^-D15 

TC57H1025AD-55 

CAPACITANCE *(Ta = 25°C, f=1MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT 

CiN Input Capacitance V~N = OV — 16 
pF 

~ouT Output Capacitance Vour=OV — 16 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 
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~ TC57H1025AD-55 

HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V~ H  Input High Voltage 2_2 - V~~+0.3 V 

V i ~ Input Low Voltage - 0.3 - 0.8 V 

V~~ V« Power Supply Voltage 6.00 6.25 6.50 V 

Vpp VPP 	Power Supply Voltage 12.50 12.75 13.00 V 

DC AND OPERATING CHARACTERISTICS(Ta = 25 t 5°C,VCC = 6.25V ± 0.25V, Vpp =12.75V t 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN = O--V~~ - - t 10 ~A 

Vp H  Output High Voltage IpH =- 4.OmA 2.4 - - V 

Vp~ Output Low Voltage Ip~ = 8.OmA - - 0.4 V 

~CC VCC Supply Current - - - 50 mA 

IppZ Vpp Supply Current Vpp= 13_~V - - 100 filA 

AC PROGRAMMING CHARACTERISTICS(Ta = 25 t 5°C, VCC = 6.25V t 0.25V, Vpp =12.75V t 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - - ps 

tAH Address Hold Time - 2 - - ps 

tcES CE Setup Time - 2 - - ~s 

tCEH CE Hold Time - 2 - - ~s 

tD5 Data Setup Time - 2 - - F~S 

tpH  Data Hold Time - 2 - - ~5 

t~s VpP Setup Time - 2 - - ~S 

tpw Program Pulse Width - 0.095 0.1 0.105 ms 

to E  OE to Output Valid - - - 500 ns 

tpFZ OE to Output in High-Z CE = V i ~ - - 150 ns 

toes OE Setup Time - 2 - - ~S 

AC TEST CONDITION 

• Output Load 	 : See Fig.l 

• Input Pulse Rise and.Fall Times 	: 5ns Max. 

• InputPulse Levels 	 : OV to 3V 

• Timing Measurement Reference Levels : Inputs 1.5V Outputs 1.5V 
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AO--A 15 

CE 

OE 

DO--D15 

PGM 

V pp 

TC57H1025AD-55 

HIGH SPEED PROGRAM OPERATION 

TIMING CHART 

Note . 1. V~~ must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 
2. Removing the device from socket and setting the device in socket with VPP=12.75V may 

cause permanent damage to the device. 
3. The VPP supply voltage is permitted up to 14V for program operation, so the voltage over 14V 

should not be applied to the VPP terminal. 
When the switching pulse voltage is applied to the VPP terminal, the overshoot voltage of lts 
pulse should not be exceeded 14V. 
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TC57H1025AD-55 

ER.ASURE CHARACTERISTICS 

The TC57H1025AD's erasure is achieved by applying shortwave ultraviolet light which has a 

wavelength of 2537~i (Angstroms) to the chip through the transparent window. Then integrated 
dose (Ultraviolet light intensity [W/cm 2] X exposure time [sec.] ) for erasure should be a minimum 
of 15 [W • sec./cm 2] . 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 

lcm from the lamp surface, the erasure will be achieved within 60 minutes. And using commercial 

lamps whose ultraviolet light intensity is a 12000 [~W/cm 2] will reduce the exposure time to about 
20 minutes. (In this case, the integrated dose is 12000 [~W/cm 2] X(20 X 60) [sec] =15 [W • sec./cm2].) 

The TC57H1025AD's erasure begins to occur when exposed to light with wavelength shorter 

than 40001~. The sunlight and the flourescent lamps will include 3000--4000~ wavelength 

components. Therefore when used under such lighting for extended periods of time, the opeque 

seals - Toshiba EPROM Protect Seal AC901 - are available. 

OPERATION INFORMATION 

The TC57H1025AD's six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to all inputs. 

MODE 	
PIN CE OE P.GM Vpp V~~ DO^-D15 Power 

READ Read L L H Data Out 
OPERATION SV 5V 

Acti ve Output Deselect * H * 
(Ta = 0^-70°C) High Impedance Standby H * * Standby 

Program L H L Data In PROG RAM 
Program Inhibit H * * 

High linpedance OPERATION 12.75V 6.25V Active 
(Ta = 25 ± 5°C) L H H 

Program Verify L L H Data Out 

Note : H; VIH, L: VIL, *: VIH or VIL 
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TC57H1025AD-55 

READ MODE 

The TC57H1025AD has three control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. 

The output enable (OE) controls the output buffers, independent of device selection. Assuming 
that CE = OE = VIL and PGM = Vig, the output data is valid at the output after address access time 
from stabilizing of all addresses. 

The CE to output valid (tCE) is equal to the address access time (tACC)• 
Assuming that CE = VIL, PGM = Vig and all addresses are valid, the output data is valid at the 

outputs after tp~ from the falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE = VIH or OE = VIf~, the outputs will be in a high impedance state. So two or 

more ROMs can be connected together on a common bus line. 

When CE is decoded for device selection, all deselected devices are in low power standby mode: 

STANDBY MODE 

The TC57H1025AD has a low power standby mode controlled by the CE signal, 

By applying a high level to the CE input, the TC57H1025AD is placed in the standby mode 

which reduce the operating current to IOmA by applying MOS-high level (VCC) and then the 

outputs are in a high impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC57H1025AD are in the "1" state which 

is erased state. 

Therefore the program operation is to introduce "Os" data into the desired bit locations by 

electrically programming. 

The levels required for all inputs are TTL. The TC57H1025AD can be programmed any 

location at anytime -- either individually, sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that the desired data is correctly programmed on the programmed 

bits. 

The verify is accomplished with OE and CE at VIL and PGM at VIF~. 

170 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0170



TC57H1025AD-55 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+ 12.75V) is applied to Vpp terminal, a high 
level CE or PGM input inhibits the TC57H1025AD from being-programmed. 

Programming of two or more EPROMs in parallel with different data is easily accomplished. 
That is, all inputs except for CE or PGM may be commonly connected, and a TTL low level 
program pulse is applied to the CE and PGM of the desired device only and TTL high level signal 
is applied to the other devices. 

HIGH SPEED PROGRAM OPERATION 

The device is set up in the high speed programming mode when the programming voltage 
(+12.75V) is applied to the Vpp terminal with VCC=6.25V and PGM=VIH• 

The programming is achieved by applying a single TTL low level O.lms pulse the PGM input 
after addresses and data are stable. Then the programmed data is verified by using Program 
Verify Mode. 	 ~ 

If the programmed data is not correct, another program pulse of O.lms is applied and then 
programmed data is verified. This should be repeated unitl the program operates correctly (max. 
25 times). 

When programming has been completed, the data in all addresses should be verified with 
VCC=VPP=5V. 
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TC57H1025AD-55 

HIGH SPEED PROGRAM OPERATION 

FLOW CHART 
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~~: TC57H1025AD-55 

ELECTRIC SIGNATURE MODE. 

Electric signature mode allows to read out a code from TC57H1025AD which identifies it's 

manufacture and device type. 

The programming equipment may read out manufacturer code and device code from 

TC57H1025AD by using this mode before program operation and automatically set program voltage 

(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 

address lines is set to VIL in read operation. Data output in this conditions is manufacturer code. 

Device code is identified when address AO is set to VIH• 

These two codes possess an odd parity with the parity bit of (D?). 

The following table shows electric signature of TC57H1025AD. 

PINS HEX 
'~'~ ~15 ~14 D 13 D~ Z  D~~ D~p Dg Dg D 7  D 6  , D S  Dq D 3  D Z  D~ Dp SIGNATURE DATA 

Manufacturer Code V~~ * # + s s : ~ * 1, 0 0 7 1 0 0 0 **98 

Device Code ViH * * s• s s * s : 1 0 0 0 1 0 0 1 **89 

Note : A9 =12V t 0.5V, A l —Ag, Alo —Ais, ~, ~= VIL. P~~= VIH 
	 * : Don't care 
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= 	 SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

=T 7H1 	- C5 025AD 7 0 
1 MEGA BIT (65,536 WORD x 16 BIT) HIGH SPEED CMOS U.V. ERASABLE AND 
ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 
The TC57H1025AD is a 65,536 word X 16 bit high speed CMOS ultraviolet light erasable and 

electrically programmable read only memory. The TC57H1025AD is JEDEC standard pin 
configuration. This product is packed in 40 pin standard cerdip package. 

TC57H1025AD is fabricated with the CMOS technology. Advanced circuit techniques provide 
both high speed and low power features with a maximum operating current of 60mA/1MHz and 
access time of 55ns. 

The programming times of the TC57H1025AD except overhead times of EPROM programmer is 
only 7 seconds by using the high speed programming algorithm. 

FEATURES 

• Peripheral circuit 	: CMOS 
Memory cell 	: NMOS 

• Fast access time 
TC57H1025AD-70 	: 70ns 

• Low power dissipation 
Active : 60mA/1MHz 
Standby : 20mA 

• Single 5V power supply 
• Full static operation 
• High speed programming operation : tpW O.lms 
• Input and output TTL' compatible 
• JEDEC standard 40 pin 
• Standard 40pin DIP cerdip package 

: WDIP40-G-600A 

PIN CON.NECTION (TOP VIEW) 

V pp 	1 	 40 V ~~ 

C~ 2 	39 PGM 

D75 3 	38 NC 

D14 4 	37 A15 

D13 5 	36 A14 

D12 6 	 35 A13 

Dit 
	

7 	 34 Al2 

D10 
	

g 	 33 A11 

D9 9 	 32 A10 

DB 10 	 31 A9 

~ss 
	

11 	 30 
	

~ss 
D7 72 	 29 AS 
D6 73 	 28 A7 

DS 14 	 27 A6 

D4 75 	 26 AS 

D3 16 	 25 A4 

oz 17 	 24 A3 

D1 
	

~g 	 23 A2 

DO 19 	 zz At 

OE 20 	 Z~ AO 

PIN NAMES 
AO~A15 Address Inputs 

DO^-D15 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable Input 

PGM Program Control Input 

uCC Vcc Supply Voltage 

V PP Program Supply Voltage 

V SS Ground 

NC No Conne<tion 
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BLOCK DIAGRAM 
V pp 

OE 

CE 

PGM 

AO 

A1 

A2 

A3 ~^ 

A4 w 

A5 LL 

A6 m 
A7 

AS v, 
A9 ,` ; 

A10 ~ 
A11 p 
Al2 Q 
A13 
A14 
A15 

MODE SELECTION 

GND 	VCC 

OE", CE , PGM 
CIRCUIT 

~ 	COLUMN 12$ 
DECODER 

9~'I ROW 	512 

DECODER 

PIN 
MODE CE OE PGM Vpp V~~ DO~--D15 Power 

Read L L H 
5V 5V 

Data Out 
Acti ve 

Output Deselect * H * 
High Impedance 

Standby H * * Standby 
Program L H L 

12.75V 6.25V 

Data In 

Active Program Inhibit H " * High Impedance 
L H H 

Program Verify L L H Data Out 
*HorL 

MAXIMUM RATINGS 
SYMBOL ITEM RATING UNIT 

U cc UCC PoWer Supply Voltage —0.6^~7.0 V 
Vp P  Program Supply Voitage —0.6~-14.0 V 
V iN Input Voltage — 0.6-~7.0 V 

V iN (A9) Input Voltage (A9) — 0.6-~-13.5 V 
V i~o Input/Outpt~t Voltage —0.6^-V~~+0.5 V 
Pp Power Dissipation 1.5 W 

TSOLDER Soldering Temperature • Time 260 • 10 °C • sec 

Tstr Storage Temperature —65~-125 °C 

To ~ Operating Temperature 0^-70 °C 

TC57H1025AD-70 

~0 ~t ~z ~3 ~4 ~5 ~6 ~7 ~8 ~9 ~t0~tt~t2~t3~ta~15 

OUTPUT BUFFERS 

COLUMN I/O CIRCUIT 

MEMORY CELL ARRAY 

65536 x 16 bits 
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TC57H1025AD-70 

READ OPERATION 

AC/DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER TC57H1025AD-70 
Ta Ambient Temperature 0--70°C 

Ucc Vcc Power Supply Voltage 5V ± 5% 
V P p VPP Power Supply Voltage OV--V~~+0.6V 

DC AND OPERATING CHARACTERISTICS 
SYMBOL PARAMETER TEST CONDITION M1N. TYP. MAX. UNIT 

I~ i  Input Current ViN = O-~-V~~ — — ± 10 ~A 

~cco Operating Current CE = 0V 
~our = OmA 

tcycle = 70ns — — 90 mA 
tcycle = 1,~5 — — 60 mA 

~ccsi Standby Current 
CE = V iH —  —  20 mA 

~ccsz CE = V~~ — 0.2V — — 20 mA 
V iH Input High Voltage — 2.2 — V~~+0.3 V 
V i ~ Input Low Voltage — — 0.3 — 0.8 V 

Vp H  Output High Voltage IpH= —4.OmA 2.4 — — V 
Vp~ Output Low Voltage Ip~ = B.OmA — — 0.4 V 
Ipp~ VPP Current Vpp = OV --V~~+ 0.6V — — ± 10 ~A 
I~o Ouptut Leakage Current Vo~T=0.4V--V~~ — — #10 ~A 

AC CHARACTER.ISTICS (Vpp=OV-~-Vr.r.+0.6V) 

SYMBOL PARAMETER 
TC57H1025AD-70 

UNIT 
MIN. MAX. 

tA~~ Address Access Time — 70 

ns 

t~E  CE to Output Valid — 70 

2p E  OE to Output Valid — 40 

LpF~ CE to Output in High-Z — 30 

LpFZ OE to Output in High-Z — 30 

toH  Output Data Hold Time 5 — 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL =100pF 

• Input Pulse Rise and Fall Times 	: lOns Max. 

• Input Pulse Levels 	 : 0.45V to 2.4V 

~ Timing Measurement Reference Levels : Inputs 0.8V Outputs 2.2V 

: Outputs 0.8V Outputs 2.OV 
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AO^~A15 

CE 

OE 

DO^-D15 

TC57H1025AD-70 

CAPACITANCE *(Ta = 25°C, f=1MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT 

CiN Input Capacitance ViN = OV — 16 
PF 

~our Output Capacitance VouT=OV — 16 

* This parameter is periodically sainpled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

~- 
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TC57H1025AD-70 

HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 — V~~+0.3 V 

V i ~ Input Low Voltage —0.3 — 0.8 V 

~cc ucc Power Supply Voltage 6.00 6.25 6.50 V 

Vp P  VpP 	Power Supply Voltage 12.50 . 	12.75 13.00 V 

DC AND OPERATING CHARACTERISTICS(Ta = 25 t 5°C,V~C = 6.25V ± 0.25V, Vpp =12.75V t 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN = O--V CC  — — ' 	t 10 ~A 

Vo H  Output High Voltage IoH =— 4.OmA 2.4 — — V 

Vp~ Output Low Voltage 1o~=8.OmA — — 0.4 V 

~cc ~cc Supply CurrenY — — — 50 mA 

IppZ VPP Supply Current VPP = 13.OV — — 100 mA 

AC PROGRAMNIING CHARACTERISTICS(Ta = 25 f 5°C, Vc~ = 6.25V f 0.25V, Vpp =12.75V t 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX_ UNIT 

tAS Address Setup Time — 2 — — ps 

tAH Address Hoid Time — 2 — — ~5 

tces CE Setup Time — 2 — — ps 

tCEH CE Hold Time — 2 — — ~5 

tps Data Setup Time — 2 — — ps 

tpH  Data Hold Time — 2 — — ,us 

t~s Vpp Setup Time — 2 — — ~S 

tPW Program Pulse Width — 0.095 0_1 0.105 ms 

tp E  OE to Output Valid — — — 500 ns 

tOFZ OE to Output in High-Z CE = V i ~ — — 150 ns 

toES OE Setup Time — 2 — — ~S 

AC TEST CONDITION 
• Output Load 
• Input Pulse Rise and Fall Times 
• Input Pulse Levels 
• Timing Measurement Reference Levels 

: 1 TTL Gate and CL=100pF 
: lOns Max. 
: 0.45V and 2.4V 
: Inputs 0.8V and 2.2V,Outputs 0.8V and 2.OV 
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AO^-A 15 

CE 

OE 

DO--D 15 

PGM 

Vpp 

TC57H1025AD-70 

HIGH SPEED PROGRAM OPERATION 

TIMING CHART 

Note : 1. ~~~ must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 
2. Removing the device from socket and setting the device in socket with VPP=12.75V may 

cause permanent damage to the device. 
3. The VPP supply voltage is permitted up to 14V for program operation, so the voltage over 14V 

should not be applied to the VPP terminal. 
When the switching pulse voltage is applied to the VPP terminal, the overshoot voltage of lts 
pulse should not be exceeded 14V. 
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TC57H1025AD-70 

ERASURE CHARACTERISTICS 

The TC57H1025AD's erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537~i (Angstroms) to the chip through the transparent window. Then integrated 
dose (Ultraviolet light intensity [W/cm 2] X exposure time [sec.] ) for erasure should be a minimum 
of 15 [W • sec./cm 2] . 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 
lcm from the lamp surface, the erasure will be achieved within 60 minutes. And using commercial 
lamps whose ultraviolet light intensity is a 12000 [~W/cm 2] will reduce the exposure time to about 
20 minutes. (In this case, the integrated dose is 12000 [,~W/cm 2] X(20 X 60) [sec]=15 [W • sec./cm2].) 

The TC57H1025AD's erasure begins to occur when exposed to light with wavelength shorter 
than 4000.g,. The sunlight and the flourescent lamps will include 3000^-40001~ wavelength 
components. Therefore when used under such lighting for extended periods of time, the opeque 
seals - Toshiba EPROM Protect Seal AC901 - are available. 

OPERATION INFORMATION 

The TC57H1025AD's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN 
MODE CE OE PGM Vpp V~~ DO^-D15 Power 

READ Read L L H Data Out Active 
Output Deselect * H * OPERATION SV 5V 

(Ta = 0^-70°C) High Impedance 
Standby H * * Standby 
Program L H L Data In 

PROGRAM 
H * * OPERATION Program inhibit 12.75V 6.25V High Impedan<e Active 

(Ta = 25 # 5°C) L H H 
Program Verify L L H Data Out 

Note : H; VIH, L: VIL, *: VIH or VIL 

~8~ 
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S' 

READ MODE 

The TC57H1025AD has three control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. 

The output enable (OE) controls the output buffers, independent of device selection. Assuming 
that CE = OE = VIL and PGM= VIg, the output data is valid at the output after address access time 
from stabilizing of all addresses. 

The CE to output valid (tc~) is equal to the address access time (tACC)• 
Assuming that CE = VIL, PGM = V IH and all addresses are valid, the output data is valid at the 

outputs after tp~ from the falling edge of OE. 

OUTPUT DESELECT MODE 
Assuming that CE = ViII or O~ = VIH, the outputs will be in a high impedance state. .So two or 

more ROMs can be connected together on a common bus line. 
When CE is decoded for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC57H1025AD has a low power standby mode controlled by the CE signal. 
By applying, a high level to the CE input, the TC57H1025AD is placed in the standby mode 

which reduce the operating current to lOmA by applying MOS-high level (VCC) and then the 
outputs are in a high impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC57H1025AD are in the "1" state which 
is erased state. 

Therefore the program operation is to introduce "Os" data into the desired bit locations by 
electrically programming. 

The levels required for all inputs are TTL. The TC57H1025AD can be programmed any 
location at anytime -- either individually, sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that the desired data is correctly programmed on the programmed 
bits. 

The verify is accomplished with OE and CE at VIL and PGM at VIH• 
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TC57H1025AD-70 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+12.75V) is applied to Vpp terminal, a high 
level CE or PGM input inhibits the TC57H1025AD from being programmed. 

Programming of two or more EPROMs in parallel with different data is easily accomplished. 
That is, all inputs except for CE or PGM may be commonly connected, and a TTL low level 
program pulse is applied to the CE and PGM of the desired device only and TTL high level signal 
is applied to the other devices. 	 ° 

HIGH SPEED PROGRAM OPERATION 

The device is set up in the high speed programming mode when the programming voltage 
(+12.75V) is applied to the Vpp terminal with VCC=6.25V and PGM=VIH• 

The programming is achieved by applying a single TTL low level O.lms pulse the PGM input 
after addresses and data are stable. Then the programmed data is verified by using Program 
Verify Mode. 	 ' 	 • 

If the programmed data is not correct, another program pulse of 0.1ms is applied and then 
programmed data is verified. This should be repeated unitl the program operates correctly (max. 
25 times). 

When programming has been completed, the data in all addresses should be verified with 

VCC = vPP = 5V. 
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HIGH SPEED PROGRAM OPERATION 

FLOW CHART 
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TC57H1025AD-70 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC57H1025AD which identifies it's 
manufacture and device type. 

The programming equipment may read out manufacturer code and device code from 
TC57H1025AD by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line .  A9 and the rest of 
address lines is set to VIL in read operation. Data output in this conditions is manufacturer code. 
Device code is identified when address AO is set to VIH• 

These two codes possess an odd parity with the parity bit of (D7). 
The following table shows electric signature of TC57H1025AD. 

PINS HEX 
AO ~ts ~t4 ~t3 ~12 ~tt ~t0 ~9 ~8 ~~ ~6 ~5 ~4 ~3 D Z D~ Dp 

SIGNATU RE DATA 

Manufacturer Code Vi~ * ►  + * * * * # 1 0 0 1 1 0 0 0 **98 

Device Code ViH + • * : s * * + 1 0 0 0 1 0 0 1 **89 

Note: A9=12Vf0.5V, A l —A8 ,  Alo —Ais. ~, ~=VIL, p M=Vix 	 *: Don't care 
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SILICON STACKED GATE MOS INTEGRATED CIRCUIT 	 ,~I ~ 

; j 	~; 

4 	0D-12 0 -150 	~~~~~~ T 	7 00 	 .r~~~ C5 , 	~, 
_. 	 l~IiD 

524,288 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 
The TC574000D is a 524,288 word X 8 bit CMOS ultraviolet light erasable and electrically 

programmable read only memory. For read operation, the TC574000D's access time is 120ns, and 
the TC574000D operates from a single 5-volt power supply and has low power standby mode which 
reduces the power dissipation without increasing access time. 

The standby mode is achieved by applying a TTL-high level signal to the CE input. 
Advanced CMOS technology reduces the maximum active current to 60mA / 8.3MHz and 

standby current to 100,uA. For program operation, the programming is achieved by using the high 
speed programming mode. TC574000D is fabricated with the CMOS technology and the N-channel 
silicon double layer gate MOS technology. 

FEATURES 

• Peripheral circuit 	: CMOS 
Memory cell 	: N-MOS 

• Access time 

—t2o —150 

V~~ 5V ± 10% 

Temp 0^-70°C 

tA~~ 120ns 150ns 

• Low power dissipation 
Active : 60mA / 8.3MHz 
Standby: 100,~.~A (Ta=70°C) 

• High speed programming operation 
• Single 5V power supply 
• Full static operation 
• Input and output TTL compatible 
• JEDEC standard 32 pin 	~ 
• Standard 32 pin DIP cerdip package WDIP32 — G — 600A 

PIN CONNECTION (TOP VIEW) 

Vpp 
	 1 	 32 V~~ 

A16 Z 	 31 A18 

A15 3 	 30 A17 

Al2 4 	 Z9 A14 

A7 5 	 Z8 A13 

A6 6 	 2~ AB 

AS 7 	 26 A9 

A4 a 	 zs a~i 

A3 9 	 z4 OE 

A2 10 	 23 A10 

A1 
	

17 	 2z CE 

AO 12 	 21 D7 

DO 13 	
Z~ D6 

D1 
	

14 	
~9 DS 

D2 
	

15 	
~8 D4 

GNO 76 	
17 D3 

PIN NAMES 
AO-~-A18 Address Inputs 

DO^-D7 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable Input 

~cc ucc Supply Voltage 

Vpp Program Supply Voltage 

GND Ground 

1 
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TC574000D-120, -150 

BLOCK DIAGRAM 

O E o— 

CE o— 

Vpp 	GND 	VC~ 

1 	W 	W 

OE, CE CIRCUIT 

DO Dt D2 D3 D4 D5 D6 D7 

OUTPUT BUFFERS 

AO o— 
A 1 o-- 
A2 0— 
A3 0— 
A4 o-- 
A5 0— 
A6 ~ 
A7 ~ 
A8 o--- 
A9 0— 

A10 ~ 
A 1 1 0— 
A 12 0— 
A 13 0— 
A 14 0--- 
A 15 0— 
A 16 0— 
A 17 0-- 
A 18 0-- 

MODE SELECTION 

N 	~I DEOCO ER 	512 I 	COLUMN I/O CIRCUIT 
~ 	 i 
~ 	 ~ 
~ 
m 
~ ~ 
~ 	~0 	ROW 	1024 	MEMORY CELL ARRAY 
0 
a 	 DECODER 	 • 	524,288x8bit5 

PIN 
MODE CE OE Vpp V~~ DO^~D7 POWef 

Read L L 
SV 5V 

Data Out 
Acti ve Output Deselect * H High Impedance 

Standby H * High Impedance Standby 
Program L H 

12.50V 6.25V 
Data In 

Active Program Inhibit H H High Impedance 
Program Verify * L Data Out 
*: riorL 

MAXIMUM RATIN(;t 

SYMBOL ITEM RATING UNIT 

ucc ~cc Power Supply Voltage — 0.6--7.0 V 
Vpp Program Supply Voltage —0.6--14.0 V 
ViN Input Voltage — 0.6^-7.0 V 

V iN (A9) Input Voitage (A9) — 0.6~13.5 V 
V i~o InpuUOutput Voltage —0.6^-V~~+0.5 V 
Pp Power Dissipation 1.5 W 

TSOLDER Soldering Temperature • Time 260 • 10 °C • sec 
Tstr 9  Storage Temperature —65^-125 °C 
To r Operating Temperature 0--70 °C 
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TC574000D-120, -150 

READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 — V~~+0.3 V 

V i ~ Input Low Voltage —0.3 — 0.8 V 

UcC ucc Power Supply Voltage 4.50 5.00 5.50 V 

V PP VPP Power Supply Voltage V~~-0.6 VcC ucc+0.6 V 

DC AND OPER.ATING CfIARACTERISTICS (Ta=0-~-70°C) 

SIMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  input Current ViN = 0^-V~~ — — ± 10 ~A 

~CCOi 
Operating Current 

CE=V IL 

~our = OmA 

f=8.3MHz — — 60 
mA f=6.7MHz - - 50 

~CCOZ f= 1MHz - - 15 

~CCSi 
Standby Current 

CE = V iH -  -  1 mA 

~CC52 CE=V~~-0.2V - - 100 ,uA 

Vp H  Output High Voltage IoH =- 400~A 2.4 - - V 

Vp~ Output Low Voitage Ip~=2.imA - - 0.4 V 

Ipp~ Vpp Current Vpp c V~~ 3' ~.6V - - ± 1 ~ ~A 

I~o Output Leakage Current Vour = ~•4V^-V~~ — — ± 10 ~A 

AC CHARACTERISTICS (Ta = 0---70°C , Vpp = VCC f 0.6V) 

SIMBOL PARAMETER TEST CONDITION 
TC574000D -120 TC574000D -150 

UNIT 
MIN. MAX. MIN. MAX. 

tq~~ Address Access Time CE - 0E = V i ~ — 120 — 150 ns 

t~E  CE to Output Valid OE = V i ~ — 	~ 120 — 150 ns 

tp E  OE to Output Valid CE = V i ~ — 60 — 70 ns 

ipF~ CE to Output in High-Z OE = V i ~ 0 50 0 60 ns 

LpF2 OE to Output in High-Z CE = V i ~ 0 50 0 60 ns 

tpH  Output Data Hold Time CE = 0E = V i ~ 0 — 0 — ns 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL =100pF 

~ Input Pulse Rise and Fall Times 	: lOns Max. 
• Input Pulse Levels 	 : 0.45V--2.4V 

• Timing Measurement Reference Level : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.OV 

~i~ 	~ 
' 	~. ~ 

i 

~ j 	~ 

:y
#I  ,  .  

x,  

i' i 	-  

i, 	:_ 

; 

I; 
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AO--A 18 

CE 

OE 

DO^-D7 

TC574000D-120, -150 

CAPACITANCE* (Ta = 25°C, f=1MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT 

CiN Input Capacitance ViN = OV — 9 

~our Output Capacitance VouT=OV — 13 
PF 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 
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TC574000D-120, -150 

HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH. Input High Voltage 2.2 — VcC + 1.0 V 

V i ~ Input Low Voltage — 0.3 — 0.8 V 

~cc ~cc Power Supply Voltage 6.00 6.25 6.50 V 

V PP VPP Power Supply Voltage 12.20 12.50 12.80 V 

DC AND OPREATING CARACTERISTICS (Ta = 25 ± 5°C,VCC = 6.25V ± 0.25V,Vpp =12.50V f 0.30V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN = 0^-V~~ — — ± 10 ~uA 

Vp H  Output High Voltage IpH =— 400~A 2.4 — — V 

Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 

~cc ~cc Supply Current — — — 30 mA 

I PPZ VPP Supply Current VPP= 12.8V — — 50 mA 

AC PROGRAMMING CHARACTERISTICS (Ta = 25 ± 5°C, VCC = 6.25V t 0.25V, Vpp =12.50V t 0.30V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time — 2 — — ~S 

tAH Address Hold Time — 2 — — ~5 

tCes CE Setup Time — 0 — — ~s 

tCEH CE Hold Time — 0 — — ~s 

toES OE Set up Time — 2 — ~5 

tps Data Set up Time — 2 — — ~5 

tpH  Data Hold Time — 2 — — ~ss 

'Cyps 	, Vpp Set up -  Time — 2 — — ~5 

tvcs UcC Set up Time — 2 — — ~5 

tPW Program Pulse Width CE = V~~, OE = V iH 45 50 55 ~es 

to E  OE to Output Valid CE = V iH —  —  100 ns 

tp FP  OE to Output in High-Z CE = V iH —  —  90 ns 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL (100pF) 
~ Input Pulse Rise and Fall Time 	: 10ns Max. 
• Input Pulse Levels 	 : 0.45V^-2.4V 
• Timing Measurement Reference Level : Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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AO ^-A 18 

CE 

OE 

DO-~D7 

V pp 

V CC 

TC574000D-12~0, -150 

TIMING WAVEFORMS (PROGRAM~ 

HIGH SPEED PROGRAM OPERATION 

Note 1. VcC must be applied simultaneously or before Vpp and cut off simultaneously or 
after Vpp. 

2. Removing the device from socket and setting the device in socket with 
VPP =12.50V may cause permanent damage to the device. 

3. The VPP supply voltage is permitted up to 14V for program operation. 
So the voltage over 14V should not be applied to the VPP terminal. 
When the switching pulse voltage is applied to the VPP terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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TC574000D-120,-150 

ERASURE CHARACTERISTICS 

The TC574000D's erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537~ (Angstroms) to the chip through the transparent window. 

Then integrated dose (ultraviolet light intensity Lw/cm 2] X exposure time [sec.] ) for erasure 
should be a minimum of 15 [w • sec/cm2] . 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 
lcm from the lamp surface, the erasure will be achieved within 60 minutes. 

And using commercial lamps whose ultraviolet light intensity is a 12000 [,~w/cm 2] will reduce 
the exposure time to aliout 20 minutes. (In this case, the intergrated dose is 12000[,uw/cm 2] X 
(20 X 60) [sec.] =15 [w ~ sec/cm2] . ) 

The TC574000D's erasure begins to occur when exposed to light with wavelength shorter than 
40001~. The sunlight and the fluorescent lamps will include 3000--4000~, wavelength components. 
Therefore when used under such lighting for extended periods of time, the opaque seals-Toshiba 
EPROM Protect Seal AC902-are available. 

OPERATION INFORMATION 

The TC574000D's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN NAMES (NUMBER) 
MODE 

CE 
(22) 

OE 
(24) 

Vpp 
(1) 

V~~ 
(32) 

DO~D7 
(13^-15, 	17-~-21) POWER 

Read 

Operation 
(Ta = 0^-70°C) 

Read L L 

5V 5V 
Data Out 

Active 
Output Deselet * H High Impedance 
Standby H * High Impedance Standby 

Program 
Operation 
(Ta = 25 ± 5°C) 

Program L H 
12.50V 6.25V 

Data In 

Active Program Inhibit H H High Impedance 
program Verify * L Data Out 

Note : H; VII;, L: VIL, ~~ vIH or VIL 

READ MODE 

The TC574000D has two control functions. The chip enable (CE) controls the operation power 
and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE = OE = VIL, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tCE) is 
equal to the address access time (tACC)• 

Assuming that CE = VIL and all addresses are valid, the output data is valid at the outputs 
after tp~ from the falling edge of OE. 

191 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0191
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OUTPUT DESELECT MODE 	
!k 

Assuming that CE = Vig or OE = VIg, the outputs will be in a high impedance state. So two or 
more TC574000D's can be connected together on a common bus line. When CE is decoded for 
device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC574000D has a low power standby mode controlled by the CE signal. By applying a 
high level to the CE input, the TC574000D is placed in the standby mode which reduce the 
operating current to 100,~A by applying MOS-high level (VCC) and then the outputs are in a high 
impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC574000D are in the "1" state which is 
erased state. Therefore the program operation is to introduce "0's" data into the desired bit 
locations by electrically programming. The TC574000D is in the programming mode when the Vpp 
input is at 12,50V and ~E is at Low under OE=VIg. 

The TC574000D can be programmed any location at any time either indivicually, sequentially, 
or at random. 

PROGRAM VERIFY MODE 

The verigy mode is to check that desired data is correctly programmed on the programmed 
bits. The verify is accomplished with OE at VIL. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+12.50V) is applied to Vpp terminal, a high 
level CE and OE input inhibits the TC574000D from being programmed. 

Programming of two or more TC574000D's in parallel with different data is easily accomplished. 
That is, all inputs except for CE and OE may be commonly connected, and a low level program 
pulse is applied to the CE of the desired device only and high level signal is applied to the other 
devices. 
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HIGH SPEED PROGRAM MODE 

The device is set up in the high speed programming mode when the programming voltage 
(+ 12.50V) is applied to the Vpp terminal with VCC = 6.25V. 

The programming is achieved by applying a single low level 50~s pulse to the CE input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify 
Mode. If the programmed data is not correct, another program pulse of 50,us is applied and then 
the programmed data is veri~ed. This should be repeated until the program operates correctly 
(max.-25 times) . 

After correctly programming the selected address, the additional program pulse with width of 1 
time more than that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified with 
VCC=VPP=5V. 

~ 
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HIGH SPEED PROGRAM MODE 

FLOW CHART 
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TC574000D-120, -150 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC574000D which identifies its 
manufacturer and device type. 	 ' 

The programming equipment may reads out manufacturer code and device code from 
TC574000D by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 	 ` 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to VI L  in read operation. Data output in this conditions is manufacturer code. 
Device code is identified when address AO is set to VIH• 

These two codes possess an odd parity with the parity bit of MSB (D7). 
The following table shows electric signature of TC574000D. 

PINS HEX. AO D7 D6 D5 D4 D3 D2 D1 DO 
S I G NATU RE DATA 

Manufacture Code Vi~ 1 0 0 1 1 0 0 0 98 

Device Code ViH 1 0 0 0 1 1 0 0 8C 

Notes: A9=12Vt0.5V 
Al — A8, AO--A18, Z~, ~=VIL 
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PIN CONNECTION (TOP VIEW) 

1 32 
2 37 

3 30 

4 Z9 

Z8 5 
6 27 

7 26 

g 25 

9 24 

10 23 

77 22 

12 21 

13 20 

74 19 

15 1S 

16 17 

Vpp 
A16 
A15 
Al2 
A7 

A6 

AS 
A4 

A3 
A2 
A1 

AO 
DO 
D1 

D2 

GND 

V~~ 

A18 

A17 

A14 

A13 

A8 

A9 

A'1 

OE 

A10 

CE 
D7 
D6 

DS 

D4 

D3 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

~T 	OOAD-120 -150 740 ~ 
524,288.  WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 
The TC574000AD is a 524,288 word X 8 bit CMOS ultraviolet light erasable and electrically 

programmable read only memory. For read operation, the TC574000AD's access time is 120ns, and 
the TC574000AD operates from a single 5-volt power supply and has low power standby mode 
which reduces the power dissipation without increasing access time. 

The standby mode is achieved by applying a TTL-high level signal to the CE input. 
Advanced CMOS technology reduces the maximum active current to 60mA / 8.3MHz and 

standby current to 100~A. For program operation, the programming is achieved by using the high 
speed programming mode. TC574000AD is fabricated with the CMOS technology and the N- 
channel silicon double layer gate MOS technology. 

FEATURES 

• Peripheral circuit 	: CMOS 
Memory cell 	: N-MOS 

• Access time 

— 120 — 150 

v~~ 5v ± i o% 
Temp 0-r70°C 

tacc 120ns 150ns 

• Low power dissipation 
Active : 60mA / 8.3MHz 
Standby : 100~A (Ta = 70°C) 

• High speed programming operation 
• Single 5V power supply 
• Full static operation 
• Input and output TTL compatible 
• JEDEC standard 32 pin 
• Standard 32 pin DIP cerdip package WDIP32—G-600B 

PIN NAMES 
AO^-A18 Address Inputs 

DO--D7 Outputs (inputs) 

CE Chip Enable Input 

OE Output Enable Input 

U CC VcC Supply Voltage 

V PP Program Supply Voltage 

GND Ground 
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TC574000AD-120, -150 

	

Vpp 	GND 	V~~ 	 DO D1 D2 D3 D4 D5 D6 D7 

~ 

OE, CE CIRCUIT 	 OUTPUT BUFFERS 

	

$ 	COLUMN 	Z56 	
COLUMN I/O CIRCUIT 

	

~„ 	 DECODER 

	

z 	 ~ 

	

~ 	 ~ 

m 
N N 

	

~ 	>> 	ROW 	2048 	MEMORY CELL ARRAY 

	

o 	 DECODER 	• 	 524,288x8bits 
Q 

O E o— 

CE o-- 

AO o-- 
A 1 ~- 
A2 ~ 
A3 0— 
A4 0— 
A5 ~ 
A6 0— 
A7 ~ 
A8 0— 
A9 0— 

A10 ~ 
A11 ~ 
A 12 0— 
A13 ~ 
A 14 0— 
A15 ~ 
A 16 0— 
A 17 0— 
A18 ~ 

MODE SELECTION 
PIN 

MODE CE OE vPP v~~ DO~D7 POwer 

Read L L 
5V SV 

Data Out 
Active 

Output Deselect * H High Impedance 

Standby H * High Impedance Standby 

Program L H 
12.50V 6.25V 

Data In 
Active Program Inhibit H H High Impedance 

Program Verify * L Data Out 

*: HorL 

nnnuinni inn RnTintr,c 

SYMBOL ITEM RATING UNIT 

ucc Ucc Power Suppiy Voltage — 0.6-~-7.0 v 

V PP Program Supply Voltage —0.6--14.0 v 

V~ N  Input Voltage — 0~6'r ~- 0  V 
V iN (A9) Input Voltage (A9) — 0.6~13.5 v 

V i~o InpuUOutput Voltage — 0.6--V~~ + 0.5 v 

Pp Power Dissipation 1•5 W 

Tso~oeR 	" Soldering Temperature • Time 260 • 10 °C • sec 

Tstrg Storage Temperature —65-~-125 °C 

To ~ Operating Temperature 0^-70 °C 
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TC574000AD-120, -150 

READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 
ViH Input High Voltage 2.2 — Vcc+0.3 V 
V i ~ Input Low Voltage —p,3 — Q g V 

ucc ucc Power Supply Voltage 4.50 5.00 5.50 V 
VPP VPP Power Supply Voltage V~~-0.6 Vcc Ucc+0.6 V 

DC AND OPERATING CHARACTERISTICS (Ta=0-~-70°C) 

SIMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 
I~ i  Input Current ViN = O~VCC - - ± 10 ,uA 

~CCOi 
Operating Current 

CE=Vi~ 

~our = OmA 

f=8.3MHz - - 60 

mA f=6.7MHz - - 50 
~CCO2 f= iMHz - - 30 
~CCSt 

Standby Current 
CE = V~ H  _ _ ~ mA 

~CC52 CE = V~~ - 0.2V - - 100 ~A 
VoH Output High Voltage IpH= -400f~A 2.4 _ _ V 

Vo~ Output Low Voltage Ip~ = 2.1 mA - - 0.4 V 
~ pPi VPP Current Vpp-V~~±O.6V - _ ±~Q f„q 

~~o Output Leakage Current VouT= ~• 4V ^~ ucc - - ± 10 f,A 

AC CHAR.ACTERISTICS (Ta = 0--70°C , Vpp = VCC f 0.6V) 

SIMBOL PARAMETER TESTCONDITION 
TC574000AD-120 TC574000AD-150 

UNIT 
MIN. MAX. MIN. MAX. 

to.CC Address Access Time CE = OE = V i ~ — 120 — 150 ns 
tCE CE to Output Valid OE = V i ~ — 120 — 150 ns 
toe ~E to Output Valid CE=Vi~ — 60 — 70 ns 
tpFt  CE to Output in High-Z ~E = V i ~ 0 50 0 60 ns 
toFZ OE to Output in High-Z CE = V i ~ 0 50 0 60 ns 
toH Output Data Hold Time CE = OE = V i ~ 0 — 0 — ns 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL=100pF 
• Input Pulse Rise and Fall Times 	: lOns Max. 
• Input Pulse Levels 	 : 0.45V^-2.4V 
• Timing Measurement Reference Level : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.OV 
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* This parameter is periodically sampled and is not 100°lo tested. 

TIMING WAVEFORMS (READ) 

AO-~A 18 

CE 

vC 

DO^-D7 

~~ 
Y,.""".̀`= 

~~ 

.~r^ryi,5': 
~~ 

2~X:: 
'7~ 9:: 
'~'..1~:.=.~: 

TC574000AD-120, -150 

CAPACITANCE* (Ta=25°C, f=1MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT 

Ci N Input Capacitance ViN=OV — 12 
PF 

Cp~T  Output Capacitance Vour=OV — 15 

~ ~ ~ 

~. 
( 	i 	i 	~, , 	. i 	,  

; 	';  
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TC574000AD-120, -150 

HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 
SYMBOL 

PARAMETER 
ViH 

MIN. 	TYP. 
Input High Voltage MAX. UNIT 

Vi~ 
2_2 

Input Low Voltage ~cc+ 1.0 V 

Ucc 
— 0.3 

V~~ Power Supply Voltage 0.8 V 

VPP 
6.00 	6.25 

Vpp Power Supply Voitage 
6.50 V 

12.20 	12.50 12.80 V 
DC AND OPREATING CARACTERISTICS(Ta=25t5°C,V 

SYMBOL = 6.25V CC 	t 0.25V,Vpp -12.50V t 0.30V) PARAMETER 	 TEST CONDITION 	MIN. 	TYP. ~~i input Current MAX. UNIT 

v~N — ~~ V  « VoH Output High Voltage t 1 O. '"'4 
Vo ~  

~oH = — 400,~A 	2.4 
Output Low Voltage 

V 

~0~=2-1mA 
~cc V~~ Supply Current 

0.4 V 

~PP2 V 	Su 	I 	Current PP 	PP Y 30 mA 
uPP = 12.8V 

AC PROGRAMMING 
— 	— 50 mA 

CHARACTERISTICS (Ta = 25 t 5°C, VCC = 6.25V t 0.25V, Vpp = 12.50V SYMBOL t 0.30V) 

tAS 
PARAMETER 

TEST CONDITION MIN. TYP. MAX. Address Setup Time UNIT 

tAH Address Hold Time Z — ~ 5 
tcES 2 CE Setup Time — ~ s 
tCEH CE Hold Time 	 ~ — ~ s 
toes 

_ 	 Q 
OE Set up Time — ~5 

tos 2 Data Set up Time — /~ s 
tDH Z Data Hold Time — ~ 

s 

tvPS Z VPp Set up Time — /• 
5 

tvCS V~~ Set up Time 	 2 — ~S 
taw Program Pulse Width 	 2 ~ 5 
toE 

CE - V i ~, OE = V iH 	45 OE to Output Valid 50 SS /`S 
tDFP 

CE = V~H 
OE to Output in High-Z 100 ns 

CE = V~ H 	— _ 
9~ ns 

AC TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Time 
• Input Pulse Levels 

• Timing Measurement Reference Level 

: 1 TTL Gate and CL (100pF) 
: lOns Max. 
: 0.45V^-2.4V 

: Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGR.A.M OPERATION 

AO^-A 18 

CE 

OE 

DO--D7 

Vpp 

VCC 

TC574000AD-120, -150 

.- 

Note 1. VCC must be applied simultaneously or before Vpp and cut off simultaneousiy or 
after Vpp. 

2. Removing the device £rom socket and setting the device in socket with 
VPP=12.50V may cause permanent damage to the device. 

3. The VPP supply voltage is permitted up to 14V for program operation. 
So the voltage over 14V should not be applied to the VPP terminal. 
When the switching pulse voltage is applied to the VPP terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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TC574000AD-120, -150 

ERASURE CFiARACTERISTICS 

The TC574000AD's erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537~ (Angstroms) to the chip through the transparent window. 

Then integrated dose (ultraviolet light intensity [w/cm 2) X exposure time [sec.] ) for erasure 
should be a minimum of 15 [w • sec/cm 2) . 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 
lcm from the lamp surface, the erasure will be achieved within 60 minutes. 

And using commercial lamps whose ultraviolet light intensity is a 12000 [,Uw/cm 2] will reduce 
the exposure time to about 20 minutes. (In this case, the intergrated dose is 12000[~w/cm 2] X 

(20 X 60) [sec.] =15 [w • sec/cm2] . ) 

The TC574000AD's erasure begins to occur when exposed to light with wavelength shorter 
than 4000~,. The sunlight and the fluorescent lamps will include 3000~40001~ wavelength 
components. Therefore when used under such lighting for extended periods of time, the opaque 
seals-Toshiba EPROM Protect Seal AC901-are available. 

OPER.ATION INFORMATION 

The TC574000AD's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN NAMES (NUMBER) 
MODE 

CE 
(22) 

OE 
(24) 

Vpp 
(1) 

V~~ 
(32) 

D0^'~~ 
(13~15, 17-~-21) ppVVER 

Read 

Operation 
(Ta = 0-r70°C) 

Read L L 

5V 5V 
Data Out Active 

Output Deselet * H High Impedance 

Standby H * High Impedance Standby 

Program 
Operation 
(Ta = 25 ± 5°C) 

Program L H 
12.50V 6.25V 

Data In 
Active Program Inhibit H H High Impedance 

program Verify * L Data Out 

Note : H; VIH, L ~  VIL. *~ VIH or VIL 

READ MODE 

The TC574000AD has two control functions. The chip enable (CE) controls the operation power 
and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE = OE = VIL, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tCE) is 
equal to the address access time (tACC)• 

Assuming that CE = VIL and all addresses are valid, the output data is valid at the outputs 
after tpE from the falling edge of OE. 
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TC574000AD-120,-150 	~I;; 
;~; 

~ 
; ~;;~ 

pUTPUT D~SELECT MODE 	 ' 	 ~'" 
,,~~~ ~ 

I~ 

	

Assuming that CE = Vig or OE = VIg, the outputs will be in a high impedance state. So two or 	`J;: 
more TC574000AD's can be connected together on a common bus line. When CE is decoded for 	 ,;!~i' 
device selection, all deselected devices are in low power standby mode. 	 ;;'; 

STANDBY  MODE 	 ~',! 
I~.. 

	

The TC574000AD has a low power standby mode controlled by the CE signal. By applying a 	 = 
`=:~ 

high level to the CE input, the TC574000AD is placed in the standby mode which reduce the 	~'; 
operating current to 100,uA by applying MOS-high level (VCC) and then the outputs are in a high 	-'- 

::==~ 
impedance state, independent of the OE inputs. 	 z;~; f` ~., 

PROGRAM MODE 	 `~~ ~~ 

Initially, when received by customers, all bits of the TC574000AD are in the "1" state which is 
erased state. Therefore the program operation is to introduce "0's" data into the desired bit 
locations by electrically programming. The TC574000AD is in the programming mode when the 
Vpp input is at 12.50V and CE is at Low under OE = VIH• 

The TC574000AD can be programmed any location at any time either indivicually, 
sequentially, or at random. 

PROGRAM VERIFY MODE 

The verigy mode is to check that desired data is correctly programmed on the programmed 
bits. The verify is accomplished with OE at VIL• 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+12.50V) is applied to Vpp terminal, a high 
level CE and OE input inhibits the TC574000AD from being programmed. 

Programming of 'two or more TC574000AD's in parallel with different data is easily 
accomplished. That is, all inputs except for CE and OE may be commonly connected, and a low 
level program pulse is applied to the G~E of the desired device only and high level signal is 
applied to the other devices. 
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TC574000AD-120,-150 

HIGH SPEED PROGRAM MODE 

The device is set up in the high speed programming mode when the programming voltage 
(+ 12.50V) is applied to the Vpp terminal with VC~ = 6.25V. 

The programming is achieved by applying a single low level 50,us pulse to the CE input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify 
Mode. If the programmed data is not correct, another program pulse of 50,us is applied and then 
the programmed data is verified. This should be repeated until the program operates correctly 
(max. 25 times) . 

After correctly programming the selected address, the additional program pulse with width of 1 
time more than that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified with 
VCC=VPP=5V. 
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HIGH SPEED PROGRAM MODE 

FLOW CHART 
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TC574000AD-120, -150 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC574000AD which identi~es its 
manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 
TC574000AD by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to VIL in read operation. Data output in this conditions is manufacturer code. 
Device code is identified when address AO is set to VIH. 

These two codes possess an odd parity with the parity bit of MSB (D7). 
The following table shows electric signature of TC574000AD. 

PINS HEX. AO D7 D6 D5 D4 D3 D2 D1 DO 
SIGNATURE - DATA 

Manufacture Code Vi~ 1 0 0 1 1 0 0 0 98 

Device Code v~H 1 0 0 0 1 1 0 0 8C 

Notes: A9=12Vt0.5V 
A1 ~A8, AO--A18, ZE, ~= VIL 
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FEATURES 

• Peripheral circuit 	: CMOS 
Memory cell 	 : NMOS 

• Fast access time 
—10 —120 	—150 

V~~ 5V ± 5% 5V ± 10% 

Temp 0°C ~ 70°C 

Tacc 100ns 	120ns 	150ns 

—10 satisCies characteristics of —120. 

~ Single 5V power supply 

PIN CONNECTION 

(TOP VIEW) 

1 40 

2 39 

3 38 

4 37 

5 36 

6 35 

7 34 

8 33 

9 32 

10 31 

11 30 

12 29 

73 28 

14 27 

15 26 

16 25 

17 24 

~g 23 

19 ZZ 

20 21 

A17 

A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 

CE 

~ss 
OE 

DO 

DS 

D1 

D9 

D2 

D70 

D3 

D11 

AS 
	

A17 

A9 
	

A7 

A10 
	

A6 

A11 
	

AS 

Al2 
	

A4 

A73 
	

A3 

A14 
	

A2 

A15 
	

A1 

A76 
	

AO 

BYTE / VPP 	CE 

~ss 
	

~ss 
D15/A-1 
	

OE 

D7 
	

DO 

D14 
	

D8 

D6 
	

D1 

D13 
	

D9 

DS 
	

D2 

D12 
	

D10 

D4 
	

D3 

V~~ 
	 D11 

TC574200D 

(Reference) 

1 40 

2 39 

3 38 

4 37 

5 36 

6 35 

7 34 

8 33 

9 32 

10 31 

11 30 

12 ,  29 

73 28 

14 27 

15 26 

16 25 

17 24 

18 23 

19 22' 

20 21 

AO--A17 Address In ut 
DO^-D14 Out ut(In ut) 

CE Chi 	Enable Input 
OE Out ut Enable In ut 

D15/A- 1 
Output (Input) 

/Address Input 

BYTE/Vpp 
Word, Byte select Input 
/ Program Su 	I 	Volta e 

Vcc Vcc Su 	I 	Volta e 
V Ground 

- 	 ~r 
`;:, 	~ 
j; 

31LICON STACKED GATE MOS INTEGRATED CIRCUIT 	 ' 1 :  ~ i ~. 
; 	,i~;~ 

- 	- 	-1 	0 	 :~ E+; 10 120 5 	~ TC 5 74200D 	~ ~ 	~ 	 i 	; ~:, ~ 

~, ~; 	~ I~ ;, 	; 
4MEGA  BIT (262,144 WORD x 16BIT/ 524,288 WORD x 8BIT) 	 I,''~ I~ '~~ 
CMOS U.V. ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 	 I'~I ~:' 

~ 

DESCRIPTION 

	

	 j~~~~~ `~~ ~ ~,~i',; 

	

The TC574200D is a 4,194,304 bit CMOS ultraviolet light erasable and electrically 	,~j ~~ ~ 
i!? 

programmable read only memory. It is organized as 256K words of 16 bit or 512K words of 8 bit. 	; 

	

The TC574200D is compatible with 40 pin 4M bit Mask ROM. This product is packed in 40 pin 	I~ij% ; 

standard cerdip package. The TC574200D is fabricated with the CMOS technology. Advanced 	-' 
~:: 

circuit techniques provide both high speed and low power features with access time of 100ns / 120ns 	_ 

/ 150ns and a maximum operating current of 70mA / IOMHz. The programming time of the ~";;~ 

TC574200D except overhead times of EPROM programmer is only 28 seconds by using the high 	:;' 

speed programming algorithm. 	 _~;.~ 
~; 

• Low power 	 . 	 IkIL ~:_~ ~ i, ~_~`: 
• Standby dissipation 	 . 100,uA 	 ' '=°= 

I
~ ~_.-', i ~ ~==~ - .:w~ ; ~ ; ~:-~~ :. : 

• Full static operation 	 ~^m: 
~,~ ~wms: 

• Input and output TTL compatible 	 I;I ~'-~_:; 
,C, ~~~::: 

• Three state out ut 	 ~~' ~~~' P 	 ;~i : ~ ~: 
i.. t:q-c.; :  

~ High speed programming operation 	: tpW 50~s 	 li!'.! .~`:._~ 
~I~~,~, ~ ~ 	' 

• 4M MROM compatible pinout 	: TC534200P 	 II':~ i;'  ,':_  

• Standard 40 pin DIP cerdip package : WDIP40—P-600B 
,,I i ~ i 	̀_. 

~~ 
' i~; i,~ 	:z: 
~', 	':f; 	°= 
~ 	- 

PIN NAMES 	 ~:'" ~ 
~~~ 	- 

A8 

A9 

A10 

A11 

ai2 
A13 

A74 

A15 

A16 

BYTE 

~ss 
D15/A-1 
D7 

D14 

D6 

D13 

DS 

D72 

D4 

~cc 

4M Mask ROM 
TC534200P 

2~~ 
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TC574200D-10,-120,-150 

BLOCK DIAGRAM 

Vpp 	VSS 	VCC D15 	't~ 	DO 

~______ 	 r____ 
I 

BYTE 
~ 

BYTE, CE, OE CIRCUIT 	~ OUTPUT BUFFERS 
OE ~ 

~ 

CE ~ ~ 

r ------------------------ 	--------' 

~ A—t 
g 	COLUMN 	5~2 COLUMN I/O 

AO 

ADDRESS 	DECODER CIRCUIT 

( 
~ 

BUFFERS 

~ 1p 	ROW 	~p2q MEMORY CELL 
ARRAY 

DECODER 262,144 x 16 61T5 A17 

MODE SELECTION ~ 

MODE 	P~NS CE OE BvTE  VCC DO~D7 D8-~D14 D15 /A— 1 Power 
Read 	( 16 Bit ) L L H 

SV 

Data Out 

Active 

Read 	( Lower 8 Bit ) L L L Data Out 
( Lower 8 Bit ) 

High Impedance L 

Read 	( Upper 8 Bit) L C ~ Data Out 
( U 	er 8 Bit ) 

High Impedance H 

Output Deselect L H H High Impedance 
~ High Im edance 	 * 

Standb Y H . H High Impedance 
Standby 

~ High Impedance 	* 
Program L H 

12.SV 6.25V 
Data In 

Active Program Inhibit H H High Im edance 
Pro ram Verif * L Data Out 

NOte; H= V~ H, L= Vi ~, *= V~ H  Or VIL 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vcc Vcc Power Supply Voltage — 0.6^-7.0 V 
U pp Program Supply .  Voltage — 0.6--14.0 V 
ViN Input Voltage — 0.6^-7.0 V 
V IN ~A9)  Input Voltage (A9) — 0.6^-13.5 V 

uti p  Input/Output Voltage —0.6^-V~~+0.5 V 

P o Power Dissipation ~_5 y`/ 

TSOLDER Soldering Temperature • Time 260•10 °C • sec 

TSTRG Storage Temperature — 65^-150 °C 
TppR  Operating Temperature 0^-70 °C 

2O0 
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TC574200D-10,-120,-150 

READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER TC574200D— 10 TC574200D— 120/ 150 

V~ H  Input High Voltage 2.2V^-V~~+0.3 2.2V--V«+0.3 

V~~ Input Low Voltage — 0.3V-~-0.8V — 0.3V^-0.8V 

uCC Ucc Power Supply Voltage 5V t 5% 5V ± 10% 

D.C. AND OPERATING CHARACTERISTICS (Ta = 0~--70°C) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~i  Input ~urrent ViN-OV~V~~ — — ±10 ~A 

~ccoi 
Operating Current 

CE = OV I ouT = OmA f= 10MHz — — 70 mA 
CE - OV l our = OmA f= 8.3M Hz — — 60 mA 

~ccoz . CE = OV I ouT = OmA f= 1 MHz —• — 30 mA 

~ccst 
Standby Current 

CE = V iH —  —  1 mA 

~CCSZ CE = V~~ — 0.2V — — 100 ~A 

VoH  Output High Voltage IoH= —400f~A 2.4 — — V 

Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 

Ipp~ VPP Current Vpp - OV^-V~~ + 0.6V — — # 1 O ~A 

I~o Output Leakage Current Vo~T=0.4V-rV~~ — — ±10 f.A 

A.C. CHARACTERISTICS (Ta = 0-~-70°C) 

SYMBOL PARAMETER —~0 — 120 — 150 UNIT 
MIN. MAX. MIN. MAX. MIN. MAX. 

tA~~ Address Access Time — 100 — 120 — 150 ns 

t~ E  CE to Output Valid — 100 — 120 — 150 ns 

to E  OE to Output Valid — 50 — 60 — 70 ns 

to F ~ CE to Output 	in High Impedance 0 50 0 50 0 60 ns 

tpFZ OE to Output 	in High Impedance 0 50 0 50 0 60 ns 

toH  Output Data Hold Time 0 — 0 — 0 — ns 

teT  BYTE to Output Valid — 100 — 120 — 150 ns 

tgTp BYTE to Output 	in High Impedance — 60 — 60 — 70 ns 

TC574200D-10 satisfies characteristics of TC574200D-120. 

• A.C. TEST CONDITIONS 
• Output Load 
• Input Pulse Rise and Fall Time 
• Input Pulse Levels 
• Timing Measurement Reference Level 

1 TTL Gate and CL = 100PF 
10ns Max 
0.45V and 2.4V 
Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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AO-~-A 17 

CE 

OE 

DO^-D15 

TC574200D-10,-120,-150 

CAPACITANCE * (Ta = 25°C, f= 1 MHz) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

CiNi Input Capacitance ViN=OV — 6 10 PF 

C 1N2 Input Capacitance (BYTE / V PP)  ViN = OV — 1 10 120 PF 

Co~T  Output Capacitance Vour = OV — 10 12 PF 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS 

WORD — WIDE READ MODE 

NOte: BYT~ / Vpp = V~H 
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BYTE TRANSITION 

BYTE - WIDE READ MODE 

TC574200D-10,-120,-150 

Note: BYTE / Vpp = V~~ 

A- 1-~-A17 

CE 

OE 

D0~-D7 

BYTE/Vpp 

DO^-D7 

D8--D15 

AO--A17 

High Z 
A-1 

Note: CE, OE = Vi~ 
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TC5 74200D-10, -120, -150 

HIGH SPEED PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V~ H  Input High Voltage 2.2 — V~~+ 1.0 V 

Vi ~ Input Low Voltage — 0.3 — 0.8 V 

~cc ucc Power Supply Voltage 6.00 6.25 6.50 V 

V PP VPP Power Supply Voltage 12.20 12.50 12.80 V 

D.C. AND OPERATING CHARACTERISTICS (Ta - 25 ± 5°C, V~~ = 6.25 ± 0.25V, Vpp = 12.50 ± 0.30V) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN = OV~-V~~ — — t 10 ~A 

Vo H  Output High Voltage IoH =-400~A 2.4 — — V 

Vo~ Output Low Voltage Io~ = 2. t mA — — 0.4 V 

I~~ V~~ Supply ~urrent — — — 40 mA 

IppZ VPP Supply Current Vpp= 12.8V — • 	— 5O mA 

A.C. PROGRAM M I NG CHARACTERISTICS (Ta = 25 ± 5°C, Vcc = 6.25 ± 0.25v, V PP = 12.50 ± 0.30V) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time — 2 — — /~s 

tAH Address Hold Time — 2 — — ~s 

tces CE Setup Time — 0 — — ~s 

tCEH CE Hold Time .— 0 — — ,us 

toES OE Setup Time — ~ 	2 — — ~s 

tps Data Setup Time — 2 — — ps 

tp H  Data Hold Time — 2 — — ~s 

t~ PS  VPP Setup Time — 2 — — ~s 

tvcs ucc Setup Time — 2 — — /~s 

tP~, Program Pulse Width — 45 50 55 ~s 

tpp~„~ Overprogram Pulse Width Note 1 45 50 55 ~s 

tp E  OE to Output Valid CE = V iH —  —  100 ns 

LpFp OE to Output in High Impedance CE = V iH -  -  90 ns 

• A.C. TEST CONDITIONS 
• Output Load 	 °~ 
• Input Pulse Rise and Fall Time 
• Input Pulse Levels 
• Timing Measurement Reference Level 

1 TrL Gate and CL = 100PF 
10ns Max 
0.45V and 2.4V 
Input 0.8V and 2.2V, Output 0.8V and 2.OV 

Note 1: tpPW depends on the program pulse width which is required in the initial program. 
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TC574200D-10,-120,-150 

TIMING WAVEFORMS 

HIGH SPEED PROGRAM OPERATION 

AO^-A 17 

CE 

OE 

DO-~-D15 

tVPS E-~ 

BYTE/Vpp 

tvCS 
~~ 

~cc 

tH tH 	 tFY 
tOPW H 

tCEH 	
tCES 

—~ F- 	 ~—y 

tOES 	 tDFP H 	 H 

tD5 	 tDH H 	E- 

~~ 

D iN STABLE 	 DouT VALID 

PROG RAM 
	

PROGRAM VERIFY 

Note: 1. VCC must be applied simultaneously or before Vpp and cut off simultaneously 
or after Vpp. 

2. Removing the device from socket and setting the device in socket with 
Vpp =12.50V may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. So the 
voltage over 14V should not be applied to the Vpp terminal. When the 
switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of 
its pulse should not be exceeded 14V. 
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TC5 74200D-10, -120, -150 

ERASURE CHARACTERISTICS 	 - 

The TC574200D's erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537.8, (Angstroms) to the chip through the transparent window. Then integrated 
dose (ultraviolet light intensity [W / cm ZJ X exposure time [sec.] ) for erasure should be a minimum of 
15 [W • sec / cm2]. 

When the Toshiba sterilizing lamp GL —15 is used and the device is exposed at a distance of 
lcm from the lamp surface, the erasure will be achieved within 60 minutes. And using 
commercial lamps whose ultraviolet light intensity is a 12000 [~W / cm~] will reduce the exposure 
time to about 20 minutes. (In this case, the integrated dose is 12000 [,~W / cm 2] X(20 X 60) [sec] =15 
[W • sec / cm2), ) 

The TC574200D's erasure begins to occur when exposed to light with wavelength shorter than 
4000.~. The sunlight and the fluorescent lamps will include 3000-~-40001~ wavelength components. 

Therefore when used under such lighting for extended periods of time, the opaque seals — Toshiba 
EPROM Protect Seal AC907 — are available. 	 ~ 

OPERATION INFORMATION 

The TC574200D's eight operation mode are listed in the following table. Mode selection can 
be achieved by applying TTL level signal to all inputs. 

PINS 
MODE CE OE BYTE 

~V VCC DO-~-D7 D8^-D14 D15 ~A_ ~ Power 
Read 	( 16 Bit ) L L H 

SV 

Data Out 

Active 

Read 	( Lower 8 Bit ) L L ~ Data Out 
( Lower 8 Bit ) 

High Impedance L 

Read 	( Upper 8 Bit ) L L ~ Data Out 
( U 	per 8 Bit ) 

High Impedance H 

Output Deselect ~ H H Hi h Impedance 
~ High Im edance 	 * 

Standby H * H High Im edance 
Standby 

~ High Im edance 	 „ 
Pro ram L H 

12.5V 6.25V 
Data In 

Active 
Program Inhibit H H High Impedance 
Pro ram Verif * L Data Out 

~~u~e: n= v ~H, ~= v ~~, '~ = V IH or VIL 
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TC5 74200D-10, -120, -150 

READ MODE 

The TC574200D has the BYTE / Vpp terminal that selects word - wide output and byte - wide 
output. When BYTE / Vpp is set to VIg, the word - wide output is selected, and D15 / A-1 pin is 
used for D15 data output. 

When BYTE / Vpp is set to VIL, the byte - wide output is selected, and D15 / A- 1 pin is used 
for A- 1 address input. When A-1 is set to VIL in this condition, the data output is selected 
lower 8 bits of the 16 bit data which has been programmed. When A-1 is set to VIH, the data 
output is selected upper 8 bits. 

The TC574200D has two control function. The chip enable (CE) controls the operation power 
and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE = OE = VIL, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tCE) is 
equal to the address access time ( tACC) • Assuming that CE = VIL and all addresses are valid, the 
output data is valid at the outputs after tpE from the falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE = VIg or OE = VIH, the outputs will be in a high impedance state. So two 
or more TC574200D's can be connected together on a common bus line. When GE is decoded for 
device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC574200D has a low power standby mode controlled by the CE signal. By applying a 
high level to the CE input, the TC574200D is placed in the standby mode which reduces the 
operating current to 100,uA by applying MOS - high level (VCC) and then the outputs are in a high 
impedance state, independent of the OE input. 
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TC5 74200D-10, -120, -150 

PROGRAM MODE 

Initially, when recieved by customers, all bits of the TC574200D are in the 1' erased state. 	T
herefore the program operation is to introduce "0's" data into 

thea des̀i edhbit location by electrically prograrnming. The TC574200D is in the ro 
input is at 12.50V and CE is at TTL—Low under OE—~r 	

P~~ming mode when the Vpp 
applied 16 bits in parallel to the data pins. 	

IH• Data to be programmed must be 
The TC574200D can be programmed any location at anytime either individually, $e uentiall or at random. 	 q 	3,~ 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the programmed bits. The verify is accomplished with OE at VIL• The programmed- data should be compared with the original word-wide (16 bit) data. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (12.50V) is applied to Vpp 
terminal, a high level CE input inhibits the TC574200D from being programmed. Programming of two or more EPROMs in parallel with different data is easily accomplished. That is, all inputs except for ,(~E and OE may be commonly co

nnected, and a TTL low level program pulse is applied to the '~E of the 
desired device only and TTL high level signal is applied to the other devices. 

HIGH SPEED PROGRAM MODE 

The device is set up the high speed pro rammin 
g 	g mode when the prograznming voltage (12.50V) is applied to the Vpp terminal with V 

applying a single TTL low level 50 S 	
CC=6.25V. The programming is achieved by 

,~ pulse to the CE input after addresses and data are stable. Then the pr
ogrammed data is veri~ed by using Program Verify Mode. If the 

programmed data is not correct, another program pulse of 50~s is applied and then the ro 
This should be repeated until the program operates correctl 	

P~ammed data is verif ed. 
After correctly prog

ramming the selected address, the overprogram pulse of same length that needed for initial programming should be applied. When programming has been completed, the data in all addresses should be verified with VCC = Vpp - 5V. 
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TC574200D-10,-120,-150 
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TC574200D-10,-120,-150 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC574200D which identifies its 
manufacturer and device type. The programming equipment may read out manufacturer code and 
device code from TC574200D by using this mode before program operation and automatically set 
program voltage (Vpp) and algorithm. 

Electric signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to VIL in read operation. Data output in this condition is manufacturer code. 
Device code is identified when address AO is set to VIH. These two codes possess an odd parity 
with the parity bit of (D7) . 

The following table shows electric signature of TC574200D. 

PINS 
AO D15 D14 D13 D12 D11 D10 D9 DS D7 D6 DS D4 D3 D2 D1 DO pA A SIGNATURE 

Manufacturer Code V i ~ * * * * * * * *• 1 0 0 1 1 0 0 0 **98 

Device Code V~H " * * * * * " ~ 1 0 0 0 1 1 1 1 **8F 

Note: A9 = 12.OV ± 0.5V 
	 "Don't care 

~ 	A1 —A8, A10—A17, CE, OE=V~~ 
BYTE / VPP = V~H 
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PIN CONNECTION (TOP VIEW) 

t ao 

39 z 

38 3 

37 4 

36 5 

6 35 

7 34 

g 33 

g 32 

10 31 

~~ 30 

12 29 

13 28 

14 27 

t5 26 

16 25 

17 24 

~g 23 

19 22 

20 z~ 

VPP 
CE 

D15 

D14 

D13 

D12 

D11 

D10 
D9 

D8 

`/ss 
D7 

D6 

DS 

D4 

D3 

D2 

D1 

DO 

OE 

v« 
A17 

A16 

A15 

A74 

A13 

Al2 

A11 

A10 

A9 

Vss 
A8 
A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 

' ~:= r: ~~ ~. 

~i ~~ 

~ 1 .fi ~.F,,'  

~i ~ v- ~,~~ ~ .~~- 

~~ ~ 

I! ,i; 
!~ 

I 
I 

I 
I~ 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

TC5 74096D 

t~• 

~ ~ 
:~ 

~~ 
~~ 

'~: 

( . ~: 

_ 	- 	-150 	̀~` 120 	~ 10 	 ~~ , 	~ 	~ , 
~; 

4 MEGA BIT (262,144 WORD x 16 BIT) 
CMOS U.V. ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 
The TC574096D is a 262,144 word X 16 bit CMOS ultraviolet light erasable and electrically 

programmable  read only memory. The TC574096D is JEDEC standard pin configuration. This 
product is packed in 40 pin standard cerdip package. 

TC574096D is fabricated with the CMOS technology. Advanced circuit techniques provide both 
high speed and low power features with a maximum operating current of 70mA / lOMHz and access 

time of 100ns / 120ns / 150ns. 
For progrm operation, the prog "ramming is achievecl by using the high speed programming 

mode. 

FEATURES 

• Peripheral circuit : CMOS 	 • Single 5V pdwer supply 
Memory cell 	(: N-MOS 	 • Full static operation 

• Fast access time 	 • High speed programming operation : tpW 50~s 
TC574096D —10 : 100ns (VCC = 5.OV t 5%) ~ Input and output TTL compatible 
TC574096D —120 : 120ns (VcC = 5.OV ± 10%) ~~DEC standard 40 pin 
TC574096D —150 : 150ns (V~C = S.OV ± 10%) ~ Standard 40 pin DIP cerdip package 

—10 satisfies characteristics of —120 / 150 
• Low power dissipation 

Active : 60mA / lOMHz 
Standby : 100~A 

PIN NAMES 

AO-~A17 Address Inputs 

DO-~-D15 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable Input 

Vcc ~cc Supply Voltage 

V PP Program Supply Voltage 

V55 Ground 
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TC5 74096D-10, -120, -150 

BLOCK DIAGRAM 
V̂ a 	G N D 	Ucc 

OE 	OE 	CE 
CE 	 CIRCUIT 

AO 
A1 
A2 

$ qq ~ w COLUMN 	256 
.45 ~ DECODER 
A6 ~ 
A7 °' 
AS ,~ 
A9 ~^ 

A10 
W 
~ 

A11 ~ ~ 
A~2 Q 10 	ROW 	1024 
A13 
A14 DECODER 
A15 
A16 
A17 

~0 ~~ ~Z ~3 ~4 ~5 ~6 ~~ ~8 ~9~to~t1~12~73~14~ts 
p~~p~p~PPPppQQ444 

OUTPUT BUFFERS 

COLUMN I/O CIRCUIT 

MEMORY CELL ARRAY 

262,144 x 16 bits 

MODE SELECTION 

PIN 
MODE CE 	OE 

Read . 	L 	 L 
Output Deselecst * 	H 
Standby H 	* 
Program L 	H 
Program Inhibit H 	H 
Program Verify ~ 	~ 

*:HorL 

MAXIMUM RATINGS 
SYMBOL CHARACTERISTIC 

UCC Vcc PoWer Supply Voltage 
V PP Program Supply Voltage 
Uw  Input Voltage 

V~ N  (A9) Input Voltage (A9) 
vvo InputlOutput Voltage 
P~  Power Dissipation 

TSOLDER Soldering Temperature Time 
Tst~ Storage Temperature 
To  r Operating Temperature 

VPP 	ucc 	DO--D15 Power 

Data Out 
5V 	5V Active 

High Impedance 
Standby 

Data In 
12.SOV 	6.25V 	High Impedance A<tive 

Data Out 

RATING UNIT 
— 0.6--7.0 V 
— 0.6-~ 14.0 v 
— 0.6-~7.0 V 

— 0.6~-13.5 V 
—0.6-rV~~+0.5 V 

1.5 W 

260•10 °C•sec 

— 65^~ 125 a~ 
0-r 70 °C 
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READ OPERATION 

e r!mf: R.ECnMMF.NDED OPERATING CONDITIONS 

SYMBOL CHARACTERISTIC TC574096D - 10 TC574096D - 120 TC574096D - 150 

Ta Ambient Temperature 0~--70°C 

uCC UCC Power Supply Voltage SV ± 5% SV ± 10% 

V P p VpP Power Supply Voltage OV-~V~~+0.6V 

r~r !'~7s A R 4 f!TFRTCTT(`C 

p~ 	~ T~ 	~ ,~ 	1~ MIN. TYP. MAX. ~ 1~ 

I~ i  Input Current ViN = O-~-VC C  - - t 10 ~A 

I«~~ Operating Current 
CE = OV 
~ouT = OmA 

f=8.3MHz - - 60 

mA f= 10MHz - - 70 

~CCO2 f = 1 MHz -. - 30 

~CCSt Standby Current 
CE=V ~H 

- - 
1 mA 

~CC52 CE = V~~- 0.2V - - 100 ~sA 

V~ H  Input High Voltage - 2•2 - Ucc+O V 

V i ~ Input Low Voltage - - 0.3 - 0.8 V 

Vp H  Output ~ ligh Voltage IpH =-400~A 2.4 - - V 

Vp~ Output Low Voltage Ip~ = 2.1 mA - - 0.4 V 

Ipp~ Vpp Current Vpp=OV^-V~~+0.6V — — '{' 10 ~A 

I~p Ouptut Leakage Current VouT=0.4V~-V~~ — — t 10 ~A 

SYMBOL CHARACTERISTIC 
TC574096D — 10 TC574096D — 120 TC574096D — 7 50 

UNIT 
MIN. MAX. MIN. MAX. MIN. MAX. 

tA« Address Access Time — 100 — 120 — 150 

t~ E  CE to Output Valid — 100 — 120 — 150 

tp E  OE to Output Valid — 50 — 60 — 70 

tpF~ CE to Output in High-Z - 50 - 50 - 60 
ns 

iDF2 OE to Output in High-Z ~ - 50 - 50 - 60 

tpH  Output Data Hold Time 0 - 0 - ~ - 

TC574096D-10,-120,-150 
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TC574096D - 10 satistfes charactensUCS ot i ~5 i4u ybu - i~v i i~u 

AC TEST CONDITIONS 

Ouput Load 	 : 1 TTI, Gate and CL =100pF 
Input Pulse Rise and Fall Times 	: lOns Max. 
Input Pulse Levels 	 : 0.45V to 2.4V 
Timing Measurement Reference Levels : Inputs 0.8V and 2.2V Outputs 0.8V and 2.OV 
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AO-~-A 17 

CE 

OE 

DO~--D15 

TC574096D-10,-120,-150 

CAPACITANCE *(Ta=25°C, f=1MHz) 

SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

CiN Input Capacitance ViN = OV — 6 10 

~our Output Capacitance Vo~T=OV — 10 12 
pF 

* This characteristic is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 
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, 	 ~ 	 TC574096D-10,-120,-150 

HIGH SPEED PROGRAM OPERATION 

nC RECOMMENDED OPERATING CONDITIONS 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 — V~~+ 1.0 V 

V i ~ Input Low Voitage — 0.3 — 0.8 V 

Vcc Vcc Power Supply Voltage 6.00 6.25 6.50 V 

V PP VPP Power Supply Voltage 12.20 12.50 12.80 V 

DC AND OPERATING CHAR.ACTERISTICS (Ta = 25 f 5°C,V~C = 6.25V t 0.25V,Vpp =12.50V f 0.30V) 

SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current V~N = O--V~~ — — ± 10 pA 

Vo H  Output High Voltage IpH =— 400~A 2.4 — — v 

Vp~ Output Low Voltage Ip~=2.1mA — — 0.4 V 

~cc ~cc Supply Current — — — 30 mA 

I PP Z  VPP Supply Current VPP= 12.8V — — 50 mA 

AC PROGRAMMING CHARACTERISTICS (Ta = 25 f 5°C, VCC = 6.25V t 0.25V, Vpp =12.50V f 0.30V) 

SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time — 2 — — ~S 

tAH Address Hold Time — 2 — — ~5 

t ces CE Setup Time — 0 — — ~s 

tCEH CE Hold Time — 0 — — ~s 

t oES OE Set up Time — z — ~5 

tps Data Set up Time — 2 — — ~ss 

tpH  Data Hold Time — Z — — ~S 

t~ps VPP Set up Time — 2 — — ~S 

Lvcs ucC Set up Time — 2 — — ~S 

tPW Program Pulse Width — 45 50 55 ~ss 

tp E  OE to 0utput Valid CE = V~ H  — — 100 ns 

ipFp OE to Output in High-Z CE = V iH —  —  90 ns 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL=100pF 
• Input Pulse Rise and Fall Time 	: 10ns Max. 
• Input Pulse Levels 	 : 0.45V to 2.4V 
• Timing Measurement Reference Level : Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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AO^~A17 

CE 

OE 

DO--D15 

Vpp 

V CC 

TC5 74096D-10, -120, -150 

TIMING WAVEFORMS (PROGRAM~ 

HIGH SPEED PROGRAM OPERATION 

Note 1. VCC must be applied s imultaneously or before Vpp and cut off simultaneously or after Vpp. 
2. Removing the device from socket and setting the device in socket with 

Vpp=12.50V may cause permanent damage to the device. 
3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 
When the switching pulse voltage is applied to the Vpp terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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TC574096D-10,-120,-150 

ERASURE CHARACTERISTICS 

The TC574096D's erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537.g, (Angstroms) to the chip through the transparent window. Then integrated 
dose (Ultraviolet light intensity [W/cm 2] X exposure time [sec.] ) for erasure should be a minimum 
of 15 [W • sec./cm 2 ] . 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 
lcm from the lamp surface, the erasure will be achieved within 60 minutes. And using commercial 
lamps whose ultraviolet light intensity is a 12000 [~W/cm 2] will reduce the exposure time to about 
20 minutes. (In this case, the integrated dose is 12000 [,uW/cm 2] X(20 X 60) [sec] =15 [W • sec./cm2].) 

The TC574096D's erasure begins to occur when exposed to light with wavelength shorter than 
4000~. The sunlight and the fluorescent lamps will include 3000~4000~ wavelength components. 
Therefore when used under such lighting for extended periods of time, the opaque seals - Toshiba 
EPROM Protect Seal AC906 - are available. 

OPERATION INFORMATION 

The TC574096D's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN NAMES 
MODE CE OE VPp V~~ DO^-D15 POWER 

Read 
Operation 

Read L L 
5V SV 

Data Out 
Active 

Output Deselect * H 
High Impedance 

Standby H „ Standby 

Program 
Operation 
(Ta = 25 # 5°C) 

Program L H 
12.50V 6.25V 

Data In 

Active Program Inhibit H H High Impedance 
program Verify * L Data Out 

Note : H; VIH, L ~  VIL, *~ VIH or VIL 

READ MODE 

The TC574096D has two control functions. The chip enable (CE) controls the operation power 
and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE = OE = VIL, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tCE) is 
equal to the address access time (tACC)• 

Assuming that ~=VIL and all addresses are valid, the output data is valid at the outputs 
after tpE from the falling edge of OE. 
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TC5 74096D-10, -120, -150 

OUTPUT DESELECT MODE 

Assuming that CE = Vjg or OE = VIg, the outputs will be in a high impedance state. So two or 
more TC574096D's can be connected together on a common bus line. When CE is decoded for 
device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC574096D has a low power standby mode controlled by the CE signal. By applying $ 
high level to the CE input, the TC574096D is placed in the standby mode which reduce the 
operating current to 100,uA by applying MOS-high level (VCC) and then the outputs are in a high 
impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC574096D are in the "1" state which is 
erased state. Therefore the program operation is to introduce "0's" data into the desired bit 
locations by electrically programming. The TC574096D is in the programming mode when the Vpp 
input is at 12.50V and CE is at Low under OE = VIH, 

The TC574096D can be programmed any location at any time either individually, sequentially, 
or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the programmed bits. 
The verify is accomplished with OE at VIL.. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+ 12.50V) is applied to Vpp terminal, a high 
level CE and OE input inhibits the TC574096D from being programmed. 

Programming of two or more TC574096D's in parallel with different data is easily accomplished. 
That is, all inputs except for CE and OE may be commonly connected, and a low level program 
pulse is applied to the CE of the desired device only and high level signal is applied to the other 
devices. 
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TC574096D-10,-120,-150 

HIGH SPEED PROGRAM MODE 

The device is set up in the high speed programming mode when the programming voltage 
(+ 12.50V) is applied to the Vpp terminal with VCC = 6.25V. 

The programming is achieved by applying a single low level 50,~s pulse to the G~E input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify 
Mode. If the programmed data is not correct, another program pulse of 50,us is applied and then 
the programmed data is verified. This should be repeated until the program operates correctly 
(max. 25 times) . 

After correctly programming the selected address, the additional program puise with width of 1 
time more than that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified with 

VCC=VPP=5V. 
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TC5 74096D-10, -120, -150 

HIGH SPEED PROGRAM MODE 

FLOW CHART 
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; 	~' ~:; TC574096D-10,-120,-150 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC574096D which identifies it's 
manufacture and device type. 

The programming equipment may read out manufacturer code and device code from 
TC574096D by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to V IL in read operation. Data output in this conditions is manufacturer code. 
Device code is identified when address AO is set to VIH• 

These two codes possess an odd parity with the parity bit of (D7). 
The following table shows electric signature of TC574096D. 

PINS HEX 
AO ~is ~ta ~i3 ~12 ~11 ~t0 ~9 ~S ~~ ~6 ~5 ~a D 3 Dz D~ Dp 

SIGNATURE DATA 

Manufacturer Code Vi~ ~ * # + * * + * 1 0 0 1 1 0 0 0 •*98 

Device Code ViH * * * * + * * * 0 0 0 0 1 1 1 0 •*OE 

Notes : A9=12Vt0.5V, 	 * : Don't care 

A i —A8~ A io —A 17~ ~, DE=ViL 
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( Reference ) 

AO^-A18 Address Input 

DO~D14 Output (Input) 

CE Chip Enable Input 

OE Output Enable Input 

D 15 / A— 1 Output (Input) 
/ Address Input 

BYTE/VPP Word, Byte select Input 
/ Program Supply Voltage 

V~~ V~~ Supply Voltage 

V SS Ground 

N.C. No Connection 

N.C. A18 
A8 A17 
A9 q7 
A10 A6 
A11 AS 
Al2 A4 
A13 A3 
A14 A2 
A15 q~ 
A16 AO 
BYTE/Vpp CE 
Vss Vss 
D15/A— 1 OE 
~~ DO 
D14 D8 
D6 D1 
D13 p9 
D5 p2 
D12 D10 
D4 D3 
Vcc D11 

N.C. 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTE 
Vss 
D15/A— 1 
D7 
014 
D6 
D13 
D5 
D12 
D4 
Vct 

A18 
A17 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 
CE 
Vss 
OE 
DO 
D8 
D1 
D9 
D2 
D10 
D3 
D11 

(TOP VIEW) 
~ 42 
2 41 
3 40 
4 39 
5 38 
6 37 
7 36 
g 35 
9 34 
10 33 
11 32 
~2 31 
13 30 
14 29 
15 28 
16 Z~ 
~7 26 
18 25 
~g 24 
20 23 

21 22 

TC578200D 

~ 42 
2 41 
3 40 
q 39 
5 38 
6 37 
7 36 
g 35 
9 34 
10 33 
11 32 
~2 31 
13 30 
14 29 
15 Z$ 
16 2~ 
17 26 
~g 25 
19 24 
20 23 
21 22 

8M Mask ROM 
TC538200P 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

~~ 	~~00 0 50 TC5 7820 D , 
8MEGA BIT (524,288 WORD x 16BIT/ 1,048,576 WORD x 8BIT) 
CMOS U.V. ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 

The TC578200D is a 8,388,608 bit CMOS ultraviolet light erasable and electrically 
programmable read only memory. It is organized as 512K words of 16 bit or 1M words of 8 bit. 
The TC578200D is compatible with 42 pin 8M bit Mask ROM. This product is packed in 42 pin 
standard cerdip package. The TC578200D is fabricated with the CMOS technology. Advanced 
circuit techniques provide both high speed and low power features with access time of 150ns / 200ns 
and a maximum operating current of 60mA / 6.7MHz. The programming time of the TC578200D 
except overhead times of EPROM programmer is only 53 seconds by using the high speed 
programming algorithm. 

FEATURES 

• Peripheral circuit 	: CMOS 	• Low power dissipation 
Memory cell 	: NMOS 	Standby 	 : 100~A 

• Fast access time 	 • Full static operation 
(VCC = 5V ± 10%, Ta = 0^-70°C) • Input and output TTL compatible 

	

TC578200D —150 : 150ns 	~ Three state output 

	

TC578200D — 200 : 200ns 	• High speed programming operation : tpW 50~s 
• Single 5V power supply 	• 8M MROM compatible pinout 	: TC538200P 

• Standard 42 pin DIP cerdip package : WDIP42 — G— 600B 

PIN CONNECTION 	 PIN NAMES 
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BLOCK DIAGRAM 

BYTE ~ 

OE o— 

CE o" 

A —  1 o-' 

AO o-' 

~ 

A 18 o-- 

MODE SELECTION 

TC578200D-150, -200 

Vpp 	VSS 	VCC 	D15 ~~ DO 

~------ 	 r---- 
I 	 ~ 

BYTE, CE, OE CIRCUIT 	~ 	OUTPUT BUFFERS 
~ 
~ 
~ 
~ 

r------------------------ --------' 

' 	 g COLUMN 	5~2 	COLUMN I/O 

ADDRESS 	DECODER 	 CIRCUIT 

BUFFERS 	 ~ 

'~I DECODER 2048 (  524, 88 xpt 6 BITS 
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PINS CE OE BVP E  Vcc DO~D7 D8--D14 D15 Power 
MODE /A— 1 
Read 	( 16 6it ) L L H Data Out 

Data Out High Impedance L 
Read 	( Lower 8 Bit ) L L L 

( Lower 8 Bit ) 
Active Data Out High Impedance H 

Read 	( Upper 8 Bit ) L L L 
5V ( Upper 8 Bit ) 

H High Im edance 
Output Deselect L H 

L High Impedance 	* 

Standb Y H * H High Impedance Standby 
L High Im edance 	* 

Program L H 
12.5V 6.25V 

Data In 
Active Program Inhibit H H High Im edance 

Pro ram Verif * L Data Out 

Note: H... viH, L... ~/i~, *... ~/ iH or VI~ 

MAXIMUM RATINGS 

SYMBOL CHARACTERISTIC RATING UNIT 

Ucc UCC Power Supply Voltage — 0.6^-7.0 V 

V P p Program Supply Voltage —0.6-~-14.0 V 

V iN Input Voltage — 0.6--7.0 V 

V iN (A9) Input Voltage (A9) — 0.6-r  13.5 v 

V~~o Input/Output Voltage —~•6'~ucc+0.5 V 

Pp Power Dissipation 1•5 W 

TSOLDER Soldering Temperature • Time 260•10 °C • sec 

TSTRG Storage Temperature — 65--150 °C 

TppR Operating Temperature 0^-70 °C 
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TC578200D-150, -200 

READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 - VCC+0.3 V 

V i ~ Input Low Voltage - 0.3 - 0.8 V 

VCC uCC Po `Ner Supply Voltage 4.50 5.00 5.50 V 

D.C. AND OPERATING CHARACTERISTICS lTa = o-~-~n°cl 
SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN=OV^-VCC - - ±10 ~A 

~ccoi 
Operating Current 

CE = OV l our = OmA f= 6.7MHz - - 60 mA 
~ccoz CE = OV I ouT = OmA f= t MHz - - 40 mA 

~CCSi 
Standby Current 

CE = V iH -  -  1 mA 
~cc5z CE = V~~ - 0.2V - - 100 ~A 

Vp H  Output High Voltage IpH =- 400pA 2.4 - - V 

Vp~ Output Low Voltage lo~ = 2• ~ mA - - 0.4 V 

Ipp~ VPP Current Vpp - OV--V~~+0.6V - - ±10 pA 

I~p Output Leakage Current VouT = 0.4V~-V~~ - - ± 10 ~P, 

A.C. CHARACTERISTICS (Ta = 0^-70°C) 
SYMBOL CHARACTERISTIC - 150 -200 UNIT 

MIN. MAX. MIN. MAX. 
tq« Address Access Time - 150 - 200 ns 

t~E  CE to Output Valid - 150 - 200 ns 

to E  OE to Output Valid - 70 - 70 ns 

tp F ~ CE to Output 	in High Impedance 0 60 0 60 ns 

tpFZ OE to Output 	in High Impedance 0 60 0 60 ns 

tpH  Output Data Hold Time 0 — 0 — ns 

teT  BYTE to Output Valid — 150 — 200 ns 

tBTD BYTE to Output 	in High Impedance — 70 — 70 ns 

• A.C. TEST CONDITIONS 
Output Load 	 : 1 TTL Gate and CL = 100PF 

• Input Pulse Rise and Fall Time 	: 10ns Max 
• Input Pulse Levels 	 : 0.45V and 2.4V 
• Timing Measurement Reference Level 	: Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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TC578200D-150, -200 

~o poriTnrv~F * (Ta - 25°c. f- 1 MHz) 

SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

~~ N ~ Input Capacitance V~N=OV 	_ — 6 1~ pF 

~iN2 Input Capa<itance (BYTE / V PP)  ViN = OV — 1 10 120 PF 

Co~T  Output Capacitance vour=OV — 10 12 PF 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS 

WORD - WIDE READ MODE 

:%,, _~ . ,, .. 
:v :. 	' 
-~ i. 	! .: 	; 

Note: BYT~ / Vpp = V~H 
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A-1^-A18 

CE 

OE 

DO--D7 

BYTE/Vpp 

DO^-D7 

D8--D15 

TC578200D-150,-200 

BYTE - WIDE READ MODE 

Note: BYTE / Vpp - V~~ 

BYTE TRANSITION 

AO--A18 

High Z 
A-1 

Note: CE, OE = Vi~ 
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SYMBO L  CHARACTERISTIC MIN. TYP. MAX. UNIT 

v iH Input High Voltage 2.2 — V~~+ 1.0 V 

V i ~ Input Low Voltage — 0.3 — 0.8 V 

V~~ ucc Power Supply Voltage 6.00 6.25 6.50 V 

~/ PP VPP Power Supply Voltage 12.20 12.50 12.80 V 

n c'_ AND OPERATING CHARACTERISTICS (Ta = 25 ± 5°C, Vcc = 6.25 ± 0.25v, Vpp = 12.50 ± 0.30V) 
SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

~~~ Input Current ViN = OV^-V~~ — — ± 10 f~A 

Vp H  Output High Voltage IpH =-400~P, 2.4 — — V 

Vo~ Output Low Voltage Ip~ = 2.1 mA —. — 0.4 V 

~cc ucc Supply Current — — — 40 mA 

~ PPZ Vpp Supply Current Vpp= 12.8V - - 50 mA 

A_C_ PROGRAMMING CHARACTERISTICS (Ta = 25 ± 5°C, Vcc = 6.25 ± 0.25V, V PP = 72.50 ± 0.30V) 
SYMBOL CHARACTERISTIC 	~ TEST CONDITION MIN. TYP. MAX. UNIT 

tqs Address Setup Time — 2 — — ps 

tAH Address Hold Time — 2 — — ~S 

tces CE Setup Time — 0 — — ~s 

tcEH CE Hold Time — 0 — — ~s 

ta ES  OE Setup Time — Z — — ~5 

tpg Data Setup Time — Z — — ps 

tpH  Data Hold Time — 2 — — ~S 

t~PS  Vpp SetUp TIfT1@ — 2 — — /~5 

tvcs Ucc Setup Time — 2 — — ps 

tP ~y Program Pulse Width — 45 50 55 ~s 

tpPW  Overprogram Pulse Width Note 1 45 50 55 ~s 

tp E  OE to Output Valid CE = V iH —  —  150 ns 

2pFp OE to Output in High Impedance CE = V~ H  — — 90 ns 

TC578200D-150, -200 

HIGH SPEED PROGRAM OPERATION 

n ('_ RECOMMENDED OPERATING CONDITIONS 

• A.C. TEST CONDITIONS 
• Output Load 	 : 1 TTL Gate and CL= 100PF 
• Input Pulse Rise and Fall Time 	: 10ns Max 
• Input Pulse Levels 	 :•0.45V and 2.4V 
• Timing Measurement Reference Level 	: Input 0.8V and 2.2V, Output 0.8V and 2.OV 

Note 1: tppW depends on the program pulse width which is required in the initial program. 
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TC578200D-150, -200 

TIMING WAVEFORMS 

HIGH SPEED PROGRAM OPERATION 

t~AS~ 	t~?W~ 	 tAH ` 	 H 
tOPW H 

tCEH 	 tCES 
—~ E— 	 E—~ 

tOES 	 tDFP H 	 H 

tDS 	 tDH H 	F- 

~~ 
D iN STABLE 	 DouT VALID 

E 	 - 

AO^-A18 ~ 

CE 

OE 

DO^-D15 

tVPS 
~~ 

BYTE/ Vpp 

tvCs 
~~ 

~cc 

~ 

PROGRAM 	 PROGRAM VERIFY 

Note: 1. VCC must be applied simultaneously or before Vpp and cut off simultaneously 
or after Vpp. 

2. Removing the device from socket and setting the device in socket with 
Vpp=12.50V may cause permanent damage to thedevice. 

3. The Vpp supply voltage is permitted up to 14V for program operation. So the 
voltage over 14V should not be applied to the Vpp terminal. When the 
switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of 
its pulse should not be exceeded 14V. 

236 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0236



i:{',~ 	Rn 

~ 	1~~ 	r l  
, 	

'I ~~`~~ ~: 	, 
! 	€I 	~i 

j 	~i 	i~ 

~ 	:~ 	~ ~~i ~. 	~~ 	: 
i€ 	~ 
~t 	'' ;~ 	il;. 
~ 	i~:: ~ 	,, 

il; 	~ 	; 

1 	{.. 
f 

'~~ 	~. 
,~;! 	~,: 

li~ 
i.. 

The TC578200D's erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537~ (Angstroms) to the chip through the transparent window. Then integrated 
dose (ultraviolet light intensity [W / cm 2] X exposure time [sec.] ) for erasure should be a minimum of 

15 [W • sec / cm2]. 
When the Toshiba sterilizing lamp GL - 15 is used and tha device is exposed at a distance of 

lcm from the lamp surface, the erasure will be achieved within 60 minutes. And using 
commercial lamps whose ultraviolet light intensity is a 12000 [, uw ~ cm2] will reduce the exposure 

time to about 20 minutes. (In this case, the integrated dose is 12000 [~W / cm 2] X(20 X 60) [sec] =15 

[W • sec / cm2]. ) 
The TC578200D's erasure begins to occur when exposed to light with wavelength shorter than 

40001~. The sunlight and the fluorescent lamps will include 3000--4000~, wavelength components. 
Therefore when used under such lighting for extended periods of time, the opaque seals - Toshiba 

EPROM Protect Seal AC907 - are available. 	 ~ 

OPERATION INFORMATION 

The TC578200D's eight operation mode are listed in the following table. Mode selection can 
be achieved by appiying TTL level signal to all inputs. 

P~NS CE OE BVTE VcC DO^-D7 D8--D14 ~AtS~ Power 
MODE 
Read 	( 16 Bit ) L L H Data Out 

Data Out High Impedance L 
Read 	( Lower 8 Bit ) L L L 

( Lower 8 Bit ) 
Active Data Out High Impedance H 

Read 	( Upper 8 Bit ) L L L 
5V ( U 	er 8 Bit ) 

H 
High Im edance 

Output Deselect L H 
L High Impedance 	

* 

~ 	H High Im edance Standby 
L High Impedance 	* Standby f-{ 

* 
Program L H 

12.5V 6.25V 
Data In 

Active Program Inhibit H H High Im edance 
Pro ram Verif * L Data Out 

Note: H ... V~H, L ... V IL. *... V IH or V~~ 

TC578200D-150, -200 

ERASURE CHARACTERISTICS 
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TC578200D-150, -200 

READ MODE 

The TC578200D has the BYTE / Vpp terminal that selects word - wide output and byte - wide 
output. When BYTE / Vpp is set to VIH, the word - wide output is selected, and D15 / A- 1 pin is 
used for D15 data output. 

When BYTE / Vpp is set to VIL, the byte - wide output is selected, and D15 / A- 1 pin is used 
for A- 1 address input. When A-1 is set to V IL in this condition, the data output is selected 
lower 8 bits of the 16 bit data which has been programmed. When A-1 is set to Vig, the data 
output is selected upper 8 bits. 

The TC578200D has two control function. The chip enable (CE) controls the operation power 
and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE = OE = VIL, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tCE) is 
equal to the address access time ( tACC) • Assuming that CE = VIL and all addresses are valid, the 
output data is valid at the outputs after tpE from the falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE = VIH or OE = VIH, the outputs will be in a high impedance state. So two 
or more TC578200D's can be connected together on a common bus line. When CE is decoded for 
device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC578200D has a low power standby mode controlled by the CE signal. By applying a 
high level to the CE input, the TC578200D is placed in the standby mode which reduces the 
operating current to 100,uA by applying MOS - high level (VCC) and then the outputs are in a high 
impedance state, independent of the OE input. 
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TC578200D-150, -200 

PROGRAM MODE 

Initially, when recieved by customers, all bits of the TC578200D are in the "1" state which is 
erased state. Therefore the program operation is to introduce "0's" data into the desired bit 
location by electrically programming. The TC578200D is in the programming mode when the Vpp 
input is at 12.50V and CE is at TTL — Low under OE = Vig. Data to be programmed must be 
applied 16 bits in parallel to the data pins. 

The TC578200D can be programmed any location at anytime either individually, sequentially, 
or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the programmed bits. 
The verify. is accomplished with OE at VIL. The programmed data should be compared with 

the original word-wide (16 bit) data. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (12.50V) is applied to Vpp terminal, a high level 
CE input inhibits the TC578200D from being programmed. Programming of two or more EPROMs 
in parallel with different data is easily accomplished. That is, all inputs except for CE and OE 
may be commonly connected, and a TTL low level program pulse is applied to the CE of the 
desired device only and TTL high level signal is applied to the other devices. 

HIGH SPEED PROGRAM MODE 

The device is set up the high speed programming mode when the programming voltage 
(12:50V) is applied to the Vpp terminal with VC~ = 6.25V. The programming is achieved by 
applying a single TTL low level 50,us pulse to the CE input after addresses and data are stable. 
Then the programmed data is verified by using Program Verify Mode. If the programmed data is 
not correct, another program pulse of 50~s is applied and then the programmed data is verified. 
This should be repeated until the program operates correctly(max. 25 times). 

After correctly programming the selected address, the overprogram pulse of same length that 
needed for initial programming should be applied. When programming has been completed, the 
data in all addresses should be verified with VC~ = Vpp = 5V. 
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TC578200D-150, -200 

HIGH SPEED PROGRAM MODE 

FLOW CHART 
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TC578200D-150,-200 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC578200D which identifies its 
manufacturer and device type. The programming equipment may read out manufacturer code and 
device code from TC578200D by using this mode before program operation and automatically set 

program voltage (Vpp) and algorithm. 
Electric signature mode is set up when 12V is applied to address line A9 and the rest of 

address lines is set to VIL in read operation. Data output in this condition is manufacturer code. 
Device code is identified when address AO is set to VIH. These two codes possess an odd parity 

with the parity bit of (D7) . 
The following table shows electric signature of TCb78200D. 

PINS 
AO D15 D14 D13 D12 D71 D10 D9 DS D7 D6 D5 D4 D3 D2 D1 DO 

HEX 
DATA 

SIGNATURE 

Manufacturer Code V i ~ * ` * * * * " * 1 0~ 0 1 1 0 0 0 *"98 

Device Code V~H * * " * " * ' ' 0 0 0 1 1 1 0 0 *'1C 

Note: A9 = 12.OV ± 0.5V 
	 * Don't care 

A1 —A8, A10—A18, CE, OE=Vi~ 
	

~~ 
, 

BYTE / VPP = V~H 

; 

,~:r;; 

~: 

~:. 
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A0~-A19 Address In ut 
DO--D14 Out ut(In ut) 

CE Chi 	Enable In ut 
OE Out ut Enable In ut 

D15/A—~ Output(Input) 
/ Address In ut 

BYTE/Vpp WOrd, Byte select Input 
/ Program Supply Voltage 

ucc ~cc Su 	ly Voltage 
V Ground 

A18 
A17 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 

GND 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

A19 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTE 
GND 
D 15/A-1 
D7 
D14 
D6 
D13 
DS 
D12 
D4 

UDD 

A19 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTENpp 
GND 
D 15/A-1 
D7 
D14 
D6 
D13 
D5 
D12 
D4 

VDD 

A18 
A17 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 

GND 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

1 42 
2 41 
3 40 
4 39~ 
5 38 
6 37 
7 36 
8 35 
9 34 
10 33 
11 32 
12 31 
13 30 
14 29 
15 28 
16 2~ 
17 26 
18 25 
19 24 
20 23 
21 22 

TC5716200D 

1 42 
2 41 
3 40 
4 39 
5 38 
6 37 
7 36 
8 35 
9 34 
10 33 
11 32 
12 31 
13 30 
14 29 
15 28 
16 27 
17 26 
18 25 
19 24 ' 
20 23 
21 22 

16M Mask ROM 
TC5316200P 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

TC5716200D-150 -200 ~ 
16MEGA BIT (1,048,576 WORD x 16BIT / 2,097,152 WORD x 8BIT) 
CMOS U.V. ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 

The TC5716200D is a 16,777,216 bit CMOS ultraviolet light erasable and electrically 
programmable read only memory. It is organized as 1M words by 16 bits or 2M words by 8 bits. 
The TC5716200D is compatible with 42 pin 16M bit Mask ROM. This product is packed in 42 pin 
standard cerdip package. The TC5716200D is fabricated with the CMOS technology. Advanced 
circuit techniques provide both high speed and low power features with access time of 150ns / 200ns 
and a maximum operating current of 60mA / 6.7MHz. The programming time of the TC5716200D 
except overhead times of EPROM programmer is only 52 seconds by using the high speed 
programming algorithm. 

FEATURES 

• Peripheral circuit 	: CMOS 
Memory cell 	: NMOS 

• Fast access time 
(VCC=5Vt10%, Ta=O~-70°C) 
TC5716200D — 150 : 150ns 
TC5716200D — 200 : 200ns 

• Single 5V power supply 

• Low power dissipation 
• Standby 	 : 100,uA 
• Full static operation 
• Input and output TTL compatible 
• Three state output 
• High speed programming operation : tpw 25,us 
• 16M MROM compatible pinout 	: TC5316200P 
• Standard 42 pin DIP cerdip package : WDIP42 — G— 600B 

PIN CONNECTION 
(TOP VIEW) 

~ini ninnnGc 
( Reference ) 
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TC5716200D-150, -200 

BLOCK DIAGRAM 
Vpp 	VSS 	VCC 	D15 '~~ DO 

------ 	 . 	'r---- 
i 
i 

BYTE, CE, OE CIRCUIT 	~ 	OUTPUT BUFFERS 
~ 	 ' ~ 

i 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J 

	

~p COLUMN 	1024 	COLUMN I/O 

ADDRE55 	DECODER 	 CIRCUIT 

BUFFERS 	 '~ 

l~l D ODER 2048 I 1,04 576x 16 B TS 
A 19 o-' 

MODE SELECTION 
PINS CE OE gvTE  VcC DO^-D7 D8—D14 ~A15~ Power 

MODE P 

Read 	( 16 Bit ) L L H Data Out 
Data Out High Impedance L 

Read 	( Lower 8 Bit ) L L L 
( Lower 8 Bit ) 

Active Data Out High Impedance H 
Read 	( Upper 8 Bit) L L L 

5V ( U 	er 8 Bit ) 
H High Impedance Output Deselect L H 
L High Im pedance 	* 

Standby H * H High Impedance Sta nd b y 
L Hi h Impedance 	* 

Program L H 
12.5V 6.25V 

Data In 
Active Pro ram Inhibit H H High Im edance 

Pro ram Verif * L Data Out 

Note: H= V iH ,  L= VIL. *= VIH ar VIL 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

ucC uCC ►'ower Supply Voltage — 0.6^-7.0 V 

V PP Program Supply Voltage —0.6-14.0 V 

V iN Input Voltage — 0.6~-7.0 V 

V~ N  (A9) Input Voltage (A9) — 0.6--13.5 V 

Vi ~p Input/Output Voltage —0.6^-V~~+0.5 V 

Pp Power Dissipation 1.5 W 

TSOLDER Soldering Temperature • Time 260•10 °C • sec 

TSTRG Storage Temperature —65--150 °C 

TppR Operating Temperature 0^-70 °C 

BYTE 

OE 

CE 

A-1 

AO 
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TC5716200D-150, -200 

READ OPERAT~ON 

D.C. RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 — V~~+0.3 V 

V i ~ Input Low Voltage — 0.3 — 0.8 V 

ucc Vcc Power Supply Voltage 4.50 5.00 5.50 V 

D.C. AND OPERATING CHARACTERISTICS (Ta = 0-~-70°C) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~i  Input Current V~N = OV-~V~~ — — t 10 pA 

~CCOt 
Operating Current 

CE = OV Iour = OmA f= 6.7MHz — — 60 mA 

~cCOZ CE = OV I ouT = OmA f= 1 M Hz - — 30 mA 

kc5~ 
Standby Current 

CE = V iH —  —  1 mA 

~CC52 CE = V~~ — 0.2V — — 100 ~A 

Vo H  Output High Voltage IoH =— 400~.4 2.4 — — V 

Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 

Ipp~ VpP Current Vpp-OV--V~~+0.6V —. — #10 f.A 

I~p Output Leakage Current VouT=0.4V--V~~ — — t 10 ~A 

A.C. CHARACTERISTICS (Ta = 0-~-70°C) 
SYMBOL PARAMETER — 150 —200 UNIT 

MIN. MAX. MIN. MAX. 
tA~~ Address Access Time — 150 — 200 ns 

t~E CE to Output Valid — 150 — 200 ns 

tp E  OE to Output Valid — 70 — 70 ns 

tpF~ CE to Output 	in High Impedance 0 ~ 	60 0 60 ns 

tDF2 OE to Output 	in High Impedance 0 60 0 60 ns 

tp H  Output Data Hold Time 0 — 0 — ns 

te T  BYTE to Output Valid — 150 — 200 ns 

iB7D BYTE to Output 	in High Impedance — 70 — 70 ns 

• A.C. TEST CONDITIONS 
• Output Load 	 1 TTL Gate and CL= 100PF 
• Input Pulse Rise and Fall Time 	10ns Max 
• Input Pulse Levels 	 0.45V and 2.4V 
~ Timing Measurement Reference Level 	Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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TC571s200D-150,-200 
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~nooriTnnirF * (Ta -~S°(' f= 1MH~l 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

C iN ~ Input Capacitance ViN = OV — 6 10 pF 

C iNZ Input Capacitance (BYTE / Vp P) ViN = OV — 110 120 PF 

~our Output Capacitance Vour=~v — 10 12 PF 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS 

WORD - WIDE READ MODE 

NOte: BYT~ / Vpp = ViH 

AO^-A 19 

~E 

OE 

DO--D15 
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OE 

D0~-D7 

A- 1--A15 

CE 

BYTE / VPP 

DO--D7 

D8--D15 

TC5716200D-150, -200 

BYTE - WIDE READ MODE 

~vu~c: arlt/Vpp=V~~ 

BYTE TRANSITION 

AO-~A19 

A-1 
	

High Z 

Note: CE, OE = Vi~ 
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TC5716200D-150, -200 

IGH SPEED PROGRAM OPERATION 

n_C. RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 — V~~+ 1.0 V 

V~~ Input Low Voltage — 0.3 — 0.8 V 

Vcc UCC PoWer Supply Voltage 6.00 6.25 6.50 V 

V PP VPP Power Supply Voltage 12.20 12.50 12.80 V 

D.C. AN D OPERATI NG CHARACTERISTICS (Ta = 25 ± 5°C, V~~ = 6.25 ± 0.25V, V PP = 12.50 ± 0.30V) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current V~N = OV--V~~ — — ± 10 ~A 

Vo H  Output High Voltage IpH =-400~A 2.4 — — V 

Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 

~cc ucc Supply Current — — — 40 mA 

Ipp Z  VPP Supply Current VPP - 12.8V - - 50 mA 

A.C. PROG RAM M ING CHARACTERISTICS (Ta = 25 ± 5°C, vcc = 6_25 ± 0.25v, Vpp = 12.50 ± 0.30V) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time — 2 — — ~s 

tAH Address Hold Time — 2 — — ~s 

tcES CE Setup Time — 0 — — ,us 

tCEH CE Hold Time — 0 — — ~s 

toe5 OE Setup Time — 2 — — ~s 

tps Data Setup Time — 2 — — /~s 

tp H  Data Hold Time — 2 — — ,us 

t~ps VpP Setup Time — 2 — — ,us 

tvcs uCC Setup Time — 2 — — ~s 

tPW Program Pulse Width — 22.5 25 27.5 ~s 

tp PW Overprogram Pulse Width Note 1 22.5 25 27.5 ~s 

tp E  OE to Output Valid CE = V iH —  —  150 ns 

tpFp OE to Output in High Impedance CE = V iH -  -  90 ns 

• A.C. TEST CONDITIONS 
• Output Load 	 : 1 TTL Gate and CL = 100PF 
• Input Pulse Rise and Fall 7ime 	: 10ns Max 
• Input Puise Levels 	 : 0.45V and 2.4V 
• Timing Measurement Reference Level 	: Input 0.8V and 2.2V, Output 0.8V and 2.OV 

Note 1: tpPW depends on the program pulse width which is required in the initial program. 
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tVPS 
~~ 

BYTE / VpP 

tvCs H 

VCC 

HIGH SPEED PROGRAM OPERATION 

AO-~-A 19 

CE 

t~> tH 	 t~ 
tppW H 

tCEH 	 tCES -~ F 	 H 
tOES 	 tDFP H 	 H 

tDS 	 tDH 
E-~ 	 E- 

~~ 

D iN STABLE 	 DouT VALID 

OE 

DO^-D15 

TC5716200D-150, -200 

TIMING WAVEFORMS 

PROGRAM 	 PROGRAM VERIFY 

Note: 1. VCC must be applied simultaneously or before Vpp and cut off simultaneously 
or after Vpp. 

2. Removing the device from socket and setting the device in socket with 
Vpp=12.50V may cause permanent damage to thedevice. 

3. The Vpp supply voltage is permitted up to 14V for program operation. So the 
voltage over 14V should not be applied to the Vpp terminal. When the 
switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of 
its pulse should not exceed 14V. 
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TC5716200D-150, -200 

ERASURE CHARACTERISTICS 

The TC5716200D's erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537~, (Angstroms) to the chip through the transparent window. Then integrated 
dose (ultraviolet light intensity [W / cm 2] X exposure time [sec.] ) for erasure should be a minimum of 
15 [W • sec / cm2]. 

When the Toshiba sterilizing lamp GL — 15 is used and the device is exposed at a distance of 
lcm from the lamp surface, the erasure will be achieved within 60 minutes. And using 
commercial lamps of which ultraviolet light intensity is a 12000 [,uW / cm 2] will reduce the exposure 
time to about 20 minutes. (In this case, the integrated dose is 12000 [~W / cm 2] X(20 X 60) [sec] =15 
[W • sec / cm2]. ) 

The TC5716200D's erasure begins to occur when exposed to light with wavelength shorter than 
4000~.. The sunlight and the fluorescent lamps will include 3000- ,-4000~, wavelength components. 

Therefore when used under such lighting for extended periods of time, the opaque seals — Toshiba 
EPROM Protect Seal AC907 — are available. 	 ~ 

OPERATION INFORMATION 

The TC571620UD's eight operation modes are listed in the following table. Mode selection can 
be achieved by applying TTL level signal to all inputs. 

PINS CE OE BvTE VcC DO-~-D7 D8--D14 ~A15~ Power 
MODE 
Read 	( 16 Bit ) L L H ~ 	Data Out 

Data Out High Impedance L 
Read 	( Lower 8 Bit ) L L L 

( Lower 8 Bit ) 
Active Data Out High Impedance H 

Read 	( Upper S Bit ) L L L 
5V ( U 	er 8 Bit ) 

H High Im edance 
Output Deselect L H 

L High Im edance 	* 

Standby H * 
H Hi h Im edance 

Standby 
L Hi h Im edance 	 * 

Pro ram L H 
12.5V 6.25V 

Data In 
Active Program Inhibit H H Hi h Impedarce 

Pro ram Verif * L Data Out 

Note: H= V i H, L= V~~, *= V~H O~ VIL 
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TC5716200D-150, -200 

READ MODE 

The TC5716200D has the BYTE / Vpp terminal that selects word - wide output or byte - wide 
output. When BYTE / Vpp is set to VIg, the word - wide output is selected, and D15 / A-1 pin is 

used for D15 data output. 
When BYTE / Vpp is set to VIL, the byte - wide output is selected, and D15 / A- 1 pin is used 

for A-1 address input. When A-1 is set to VIL in this condition, lower 8 bits of the 16 bit data 
which has been programmed are selected. When A- 1 is set to V113, upper 8 bits are selected. 

The TC5716200D has two control functions. The chip enable (CE) controls the operation power 
and should. be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE = OE = VIL, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tCE) is 
equal to the address access time (tACC) • Assuming that CE=VIL and all addresses are valid, the 
output data is valid at the outputs after tp~ from the falling~edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE = Vig or OE = Vig, the outputs will be in a high impedance state. So two 
or more TC5716200D's can be connected together on a common bus line. When CE is decoded for 
device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC5716200D has a low power standby mode controlled by the CE signal. By applying a 
high level to the CE input, the TC5716200D is placed in the standby mode which reduces the 
operating current to 100~A by applying MOS - high level (VCC) and then the outputs are in a high 

impedance state, independent of the OE input. 
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TC5716200D-150, -200 	~ ~~ ; 

:; a, ,, 
~~~ 	~ 

PROGRAM MODE 	 `~, 1 
~; 	I 

	

Initially, when recieved by customers, all bits of the TC5716200D are in the "1" state which is 	~;, 
~~ 

erased state. Therefore the program operation is to introduce "0" data into the desired bit location 	',1; ' 

electricall ro rammin 	The TC5716200D is in the ro rammin mode when the Vpp in ut 	!~' ~ by 	 Y P g' 	g'• 	 P g 	g' 	 p 	 ,~; i 
is at 12.50V and CE is at TTL — Low under OE = VII3. Data to be programmed must be applied 16 	''~ i . ~: 

bits in parallel to the data pins. 	 ~~I iI ~, 

Data can be programmed in any locations at anytime either individually, sequentially, or at T+~'! 

random. 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the programmed bits. 
The verify is accomplished with OE at VIL. The programmed data should be compared with 

the original word-wide (16 bit) data. 

PROGRAM INHIBIT MODE 	 ~:~=~' ~~ 

	

Under the condition that the program voltage (12.50V) is applied to Vpp terminal, a high level 	;:' :;' 
i 

CE input inhibits the TC5716200D from being programmed. 	Programming of two or more 	;; ~`:: 

EPROMs in parallel with different data is easily accomplished. That is, ali inputs except for CE 	~'~~_:~' ,,, . 	__ 

and OE may be commonly connected, and a TTL low level program pulse is applied to the ~ of 	 ~'.== ('::' 	[_.; 
~ 	• I : ~e; the desired device only and TTL high level signal is applied to the other devices. 	 , ":. 

, 	 ! ~: 
~: 

le; 	e 

HIGH SPEED PROGRAM MODE 	 ' ' ~- 
i' 	=: 

	

The device is subjected to the high speed programming mode when the programming voltage 	;;'~ -_ 
;i 

(12.50V) is applied to the Vpp terminal with VCC=6.25V. 	The programming is achieved by 	"'' `- 

applying a single TTL low level 25,us pulse to the CE input after addresses and data are stable. 	 ~ ~;. 	_ 

Then the programmed data is verified by using Program Verify Mode. If the programmed data is 	~!!, 	_ 

not correct, one more program pulse of 25~s is applied and then the programmed data is verified. 	 !~''' 	- , r ~. ~, 

This should be repeated until the program operates correctly(max. 25 times). 	 ^~i ;' 

	

After correctly programming the selected address, the overprogram pulse of same length that 	,~, 

i 	h n ro rammin has been completed, the 	~i ~' needed for initial programming should be appl ed. W e p g 	g 
data in all addresses should be verified with VC~ = Vpp = 5V. 
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HIGH SPEED PROGRAM MODE 

FLOW CHART 
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TC5716200D-150, -200 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC5716200D which identif?es its 
manufacturer and device type. The programming equipment may read out manufacturer code and 
device code from TC5716200D by using this mode before program operation and automatically set 
program voltage (Vpp) and algorithm. 

Electric signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines are set to VIL in read operation. Data output in this condition is manufacturer code. 

Device code is identified when address AO is set to VIH. These two codes possess an odd parity 
with the parity bit of (D7) . 

The following table shows electric signature of TC5716200D. 

PINS 
SIGNATURE AO D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO DATA 

Manufacturer Code V i ~ * * * * * * * * 1 0 . 	0 1 1 0 0 0 "*98 

Device Code ViH * " * * " " * ' 0 0 0 1 1 0 1 0 '"1A 

Note: A1-A8, A10-A19, CE, OE=Vi~, A9=12V±0.5V 
BYTE / VPP = V~H 
* Don't care 
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AO ti A14 Address Inputs 
00 ~. 07 Outputs (Znputs) 

CE Chip Enabla Input 

OE Output Er.able Input 

VPp Program Supply 
Voltage 

V CC 
VCC Supply Voltage 
(+5V) 

GND Ground 

PIN 
rioDE 

CE 
(20) 

~ 
(22) 

VPP 
(1) 

VCC 
(28) 

00 ti 07 
<ii ti  13,15 ti 19) 

PO~dER 

Read L L 

5V SV 

Data Out 
Active 

Output Deselect * H High Impedance 

Standby H ~ High Impedance Standbq 

Program L H 

12.5 6V 

Data In 

Active Program Inhibit H H High I~pedance 

Program Verify * L Data Out 

*: HorL 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

TC54256A 
32,768 WORO x 8 BIT COMS ONE TIME PROGRAPIMABLE READ ONLY ~1EMORY 

DESCRIPTION 

The TC54256AP/AF is a 32,768 word x  8 bit one time progra~able read only menory, 
and molded in a 28 pin plastic package. 	The TC54256AP/AF's access tine is 200ns and 
has low power standby node which reduces the power dissipation without increasing 
access time. 	The electrical characteri5tics and programming method are the same as 
U,V. EPROAI TC57256AD's. 	Once programed, the TC54256AP/AF can not be erased because 
of using plastic DIP without transparent window. 

FEATURES 

• Peripheral circuit: CMOS • Inputs and outputs TTL compatible 
Menory cell 	: N—MOS • Pin compatible with ROM TC53257P, TI~II123256P, 

• Low power dissigation EPROM TMM27256D/AD, TC57256D/AD, One time PROM 
Active : 30nA/6.7!~iz T2~i24256P/AP and TC54256P 
Standby: 100uA • T~54256AP:DIP28—P-600 

• Fast access time: 200ns TC54256AF: SOP28—P-450 • Single 5V power supply 
• Full static operation 
• fiigh speed programming mode BLOCK DIAGRAI~I 

~~~ y  c~~~,~~cTlor~~, 	(TOP VIEW) v?P 	C3ND 	VCC 	00 Ol O2 03 04 OS 06 07 

17pp 1 	28 V~~ ~E,̀ O and C~ 
412 2 	2'~ A14 ~ CIRCUIT OUTPUT BU~TF~tS 

A7 3 	26 k13 ~ 
A6 4 	25 A8 AO 
AS 5 	24 49 A2 6 COLUMN ~ COLUI~IN ~/O 
A4 6 	23 All qg ~ DECOD~ CIRCUIT 
A3 7 	22 ~ A4 ~, 
A2 8 	21 A10 A5 ~ 

A1 9 	20 CE A6 
a~  

~ 
m 9 R~~W 512 ~MORY CELL 

AO 10 	19 07 A8 v~ p,qgpy 
00 11 	18 O6 ~io q DECOD~R ~2,768x8bite 
O1 12 	17 OS pl2 c 
02 13 	16 OC Al2 

(3ND 14 	15 03 A13 
A14 

~ 

PIN NATIES ~ 
	

t-100E SELECTIOW 
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TC54256AP/AF 

r,axrr~urt ~riNCs 

SYMBOL 	 ITEM R.ATING UNIT 
VCC 	VCC Power Supply Voltage -0.6n,7.0 p 
Vpp 	Program Supply Voltage -0.6~,14.0 V 

VIN 	Input Voltage -0.6 ~.7.0 v 

VI/0 	Input/Output Voltage -0.6~,V~~+0,5 V 
PD 	 Power Dissipation 1,5 W 

TSOLDEF. 	Soldering Temperature Time 260 • 10 °C• sec 
TSTRG 	Storage Temperature -65~•125 °~ 
TOPR 	Operating Temperature -40 ti 85 °C 

READ OPERATION 

D.C. RECOMMEPJDED OPERATING CON~TTrnN~ 

SY~:BOI. PARAMETER MIN. TYP. AiAX. 	UNIT 
VIH Input High Voltage 2,2 I 	_ V~~-1„~.3 
VIL Input Low Voltage -0.3 - O.S 
VCC VCC Power Supply Voltage 4.75 5.00 5,25 	V 
~PP Vpp Pocoer Supply Voltage V~~-0.6 V~~ p~~-~p,6 

D.C. and OPERATING CHARACTERIST~CS rT,=_~n,._ Q~~~ v~.._~t,. ~,. _. __— _ ___ 

SY*SBOL 	 PARA.METER 

\aa.. 	v VJ 	v~ 	'l+li~.~~~~~/~I 

TEST CON~ITION MIN. TYP. MAX, 	UIvIT 
ILI 	Input Current VIN=OV ti V~~ - - ±10 	uA 
ICCOl 

Operating Current 
ICCO2 

f=6.722Hz 
CE=OV 

f=12~iz 

- - 3G 	~ 
~, 

10 - - 
ICCS1 

Standby Current 
ICCS2 

CE=VIH - - 1 	mA 

CE=V~~-0.2V - - 100 	UA 
VOH 	Output High Voltage IpH=-400uA 2.4 - - 	V 
VOL 	Output Low Voltage I~L=2.1mA - - 0.4 	V 
IPP1 	Vpp Current Vpp=V~~±0.6V - - ±10 	UA 
ILp 	Output Leakage Current VOUT-~-4V~,V~~ - - ±10 	uA 
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CE 

OE 

00 ^- 07 

4 - 

TC54256AP/AF 

A.C. CHARACTERISTICS (Ta=-40 ti 85°C, V~~=5V±5%, Vpp=V~~±0.6V) 

SYMBOL PARAMETER TEST CONDITION MIN. T1AX. iJI~IT 

tACC Address Access Time CE=OE=VIy - 200 

t~E CE to Output Valid ~=VIL - 200 

t0E OE to Output Valid CE=VIL - 70 
ns 

tDFl CE to Output in High-Z OE=VIL 0 60 

tDF2 ~ to Output in High-Z CE=VIL 0 60 

tpg Output Data in Hold Time CE=OE=VII, 0 - 

A.C. TEST COIJDITIO~;S 

• Output Load 	 . 1 TTL Gate and CL=100pF 

• Input Pulse Rise and Fall Times 	. lOns Diax. 

• Input Pulse Levels 	 . 0.45V ti 2.4V . 

• Timing Pieasure~ent Reference Level : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.OV 

CF~PACITANCE 	_~ (Ta=25°C, f=1*SHz) 

SYPiBOL PARA2IETER TEST CONDITION MIr . TYP . ~IAX. iJI~'IT 

CI~T Input Capacitance VI~=OV - 4 6 F 

~OUT Output Capacitance VOUT-OV - 8 12 p 

_~ This parameter is periodically sampled and is not 100% tested. 

TIMING t•1AVEFORP4S (READ) 

ao—~is 
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TC54256AP/AF 	~ 

PROGRAM OPERATION 

D.C. RECOMMENDED O~ERATING CONDITION5 

SYMBOL PtiRAMETER MIN. TYF. MAX. UNIT 

uIH Input High Voltage 2•2 - VCC+1.0 

~~IL Input Low Voltage -0.3 - ~•8 
V 

V~~ VCC Power Supply Voltage 5.75 6.0 6.25 

Vpp Vpp Power Supply Voltage 12.0 12.5 13.0 

D.C. and OPERATING CHARACTERISTICS (Ta=25±5°C, v~~=6v±0.25V, vPp=12.5v±0.5v) 

SYMBOL PARAMETER TEST CONDITION MII~. TYP. MAX. 1JI~TIT 

ILI Input Current VIN=O ti V~~ - - ±10 uA 

VpH OLtput High Voltage Ipg=-400uA 2.4 - - V 

VOL Output Low Voltage Z~L=2.1mA - - 0.4 V 

ICC VCC Supply Current - 	' - - 40 mA 

IPP2 VpP Supply Current Vpp=13.OV - - 50 mA 

VID A9 Auto Select Voltage - 11.5 12.0 12.5 V 

A.C. PROGRAMPfI~lG CHARACTERISTICS (Ta=25±5°C, V~~=6V±0.25V, Vpp=12.5V±0.5V) 

SYMBOL PARAMETER TEST COA'DITION PSIN. TYP. MAX. UI3IT 

tAS 9ddress Setup Time - 2 - - us 

tAH Addxess Hold Time - 2 - - us 

t CES. CE Setup Time - 0 - - ns 

tCEH CE Hold Time - 0 - - ns 

tOES OE Setup Time - 2 - - us 

tDS Data Setup Time - 2 - - us 

tDH Daea Hold Time - 2 - -~ ys 

tppg Vpp Setup Time - 2 - - us 

tVCS VCC Setup Time - 2 - - us 

tPW Initial Program Puls~ Width CE=VIL, OE=VIg 0.95 1 1.05 ms 

t~p~a Overprooram PuTse ti~idth Note 1 2.85 3 78.75 ms 

t0E OE to Output Valid C~=VZH - - 150 ns 

tDFP OE to Output in Higr-Z CE=VIH - - 130 ns 

A.C. TEST C~JNDITIONS ~ 

• Output Load 	 : 1 TTL Gate and CL (100pF) 
• Input Pulse Rise and Fall Times 	: lOns Max. 
• Input Pulse Levels 	 : 0.45V ti 2.4V 
• Timing Measurement Reference Level : Znput 0.8V and 2.2V, Output 0.8V and 2.OV 

Ivote 1: The length of the overprogram pulse may vary as a function of the counter 
value X. 
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TC54256AP/AF 

TIf1ING LJAVEFORMS (PROGRAM) 

(V~~=6V±0.25V, Vpp=12.SV±O.SV) 

2~ote 1. G~~ must be applied simultaneously or before Vpp and cut off 

simultaneously or after Vpp. 

2. Aemoving the device from socicet and setting the device in socket 

with ~~pp=12.SV may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for prooram operation. 

So the voltage over 14V should not be applied to the ~'pp terminal. 

When the s~,Titching pulse voltage is applied to the ~~pp terminal, the 

overshoot voltage of its pulse should not be exceeded 14V. 
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TC54256AP/AF 

~OPERATION INFORF~(ATION 

The TC54256AP/AF's six operation modes are listed in the following table. 
Diode selection can be achieved by applying TTL level signal to all inputs. 

PIN I~AMES (I~TUMBER) 

MODE 
CE 

(20) 
OE 

<22) 
VPP 

(1) 
VCC 

(28) 
00 ~, 07 

(11 ~+• 13, 15 ti 19) 
pp~`~R 

Read Operation 

(Ta=-40 ti 85°C) 

Read L L 

5V SV 

Data Out 
Active 

Qutput Deselect r H High Impedance 

Standby H -~ High Impedance Standby 

Program Operation 

(Ta=25{5°C) 

Program L H 

12.5V 6V 

Data In 

Active Program Inhibit H H High Impedance 

Program Verify ^ L Data Out 

ivoLe •  tt; v IH ,  L; VIL ,  '; VIH or VIL 

READ (~10DE 

i11E iC~~+2~6r~'~~eiF 1'iaS tW0 COA~TOI ii2i1C~i0I15. i~i2 C~li~ ETia tJi2 ~~,E~ COi7~rOiS i.ia2 
operation power and should be used for device selection. 
The output enable (OE) controls the output bufiers, independent of device selection. 
tissuming that CE=~=~IIL, the output data is valid at the outputs after address 
access time from stabilizing of all addresses. 
The CE to output valid (t~E) is equal to the address access time (tACC~• 
Assuming that CE=VIL  and all addresses are valid, the output data is valid at the 
outputs after t~ E  from the falling edoe of OE. 

OUTPUT DESELECT MODE 

Assuming that CE=VIH  or OE=VIg, the outputs will be in a high impedance state. 
So two or more TC54256AP/A~" s can be connected together on a common bus line. 
T,*hen CE is decoded for device selection, all deselected devices are in low pocaer 
standby mode. 

STANDBY ~10DE 

The TC54256AP/AF has a low po~aer standby mode controlled by the CE signal. 
By applying a high level to the CE input, the TC54256AP/AF is placed in the standby 
mode which reduce the operating current to 100uA by applying DIOS-hioh level (~~CC~ 
and then the outputs are in a high impedance state, independent of the OE inputs. 
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TC54256AP/AF 

PROGRAP4 P10DE 

Initially, when received by customers, all bits of the TC54256AP/AF are in 
the "1" state which is erased state. 
Therefore the program operation is to introduce "0's" data into the desired bit 
locations by electrically programming. 
The TC54256AP/AF is in the programming mode when the Vpp input is at 12.5V and CE is 
at TTL-Low level under OE=VIH. 
The TC54256AP/AF can be programmed any location at anytime either individually, 
sequentially, or at random. 

PROGRAI~1 VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the 
programmed bits. 
The verify is accomplished with OE at VIL and CE at Vig or VIL. 

PROGRA~1 INHIBIT MODE 

Under the condi~ion that the program voltage (+12.5V) is applied to Vpp 
terminal, a TTL high level CE input inhibits the TC54256AP/AF from being prograsmed. 
Programr~ing of two or more TC54256AP/AF's in parallel taith different data is easily 
accomplished. That is, all inputs except for CE and OE may be commonly connected, 
and a TTI. Loc~ level program puise is applied to the CE of tne desired device only 
and TTL hioh level sional is applied to the other devices. 

HIGH SPEED PROGRAP~1ffING f,10DE 

The program time can be greatly decreased by using this high speed programming 
mode. The device is set up in the high speed programming mode when the program~ ►ing 
voltage (+12.SV) is applied to the Vpp terminal with V~~=6V. 
The programming is achiev `ed by applying a single TTL low level lms pulse to the CE 
input after addresses and data are stable. Then the programmed data is verified by 
using Program Verify P1oc~e. 
If the programmed data is not correct, another program pulse of lms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 
After correctly programming the selected address, the additional program pulse caith 
width of 3 times more than that needed for initial programming is applied. 
~fien programming has been completed, the data in all addresses should be verified 
with V~C-~~PP=SV. 
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TC54256AP/AF 

HIGH SPEED PROGRAI~1 MODE FLOW CHART 
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~C54256AP/AF 

ELECTRIC SIGt~ATURE MODE 

Electric signature mode allows to read out a code from TC54256AP/AF which 

identifies its manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 

TC54256AP/AF by using this mode before program operation and automatically set 

program voltage (Vpp) and algorithm. 

Electric Signature mode is set up tohen 12V is applied to address line A9 and the 

rest of address lines is set to V IL in read operation. Data output in this 

conditions is manufacturer. code. Device code is identified when address AO is 

set to Vig. These two codes possess an odd parity with the parity bit of MSB 

(07). The following table shows electric signature of TC54256AP/AF. 

PIrS AO 07 06 OS 04 03 02 Ol 00 HE~. 

SZGr ATliRE (10) (19) (18) (17) (16) (15) (13) (12) (11) DATA 

rianuiacture Code ~'IL 1 0 
~ 

0 1 1 0 0 0 98 

Device Code ~'Ig 1 1 0 0 0 1 0 0 C4 

2:otes: A9=12V'•-0.5V 

A1 ti A8, A10 ti~,14, CE, OE=VIL 
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(TOP VIEW) 

VCC 

OE 

CE 
2 g 
27 A14 AO 
26 A13 Al 

A2 
25 A$ A3 
24 A9 AS 23 All A6 
22 OF./Vpp A7 
21 A10 A$ 
~ CE A9 

A10 
19 O7 All 
18 06 Al2 

1T OS A13 
A14 

16 04 A15 
15 03 

NODE SELECTION 

PIN 
MODE 

CE 
(20) 

OE/Vpp 
(22) 

VC~ 
(28) 

00'L 07 
(ll.n.13, 15 ti 19) 

P~~J~ 

Read L L 
SV 

Data Out Active 
Output Deselect * H Iiigh Impedance 
Standby H * High Impedance Standby 
Program L Vpp 6V1) 

2~ 
6.25V 

Data In 
Active Program Inhibit H Vpp High Impedance 

Program Verify L L Data Out 

*: H or L 1): HIGfl SPEID PROGRAr~IING MODE I 
2) : HIGH SPEID PROGRATIMING MODE II 

OE,CE CIRGUIT OITfPUT BUFFERS 

6 COLL'~iN 64 COLUMN I/d 
DECODER CIRCUIT 

y 

1. 
~ 
~ 

~ 10 ROW 1,024 MEMORY CELL 
=~ 
- 

ARRAY 
DECODER 65.536x8bits a 

< 

AO'~A15 Address Inputs 
00 ti 07 Outputs (Inputs) 

CE Chip Enable Input 

OE/Vpp 
Output 	Program 
Enable/ Supply 
Input 	Voltage 

V~~ 
Power Supply 
Voltage (+5V) 

GND Ground 

PIN CONNECIION 

A15 1 
Al2 2 
A7 3 
A6 4 

- 	AS 5 
A4 6 
A3 7 
A2 8 
A1 9 
A 0 10 
00 11 
O 1 12 
py 13 

GND 14 

PIN NAMES 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

T 54512AP AF-1 -20 C 5 , 
65,536 4JORDS x 8 BITS CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 

The TC54512AP/AF is a 65,536 word x 8 bit CMOS one time programmable read only memory, and 
molded in a 2S pin plastic package. For read operation, the TC54512AP/AF's access time 
is 150ns/200ns, and the TC54512AP/AF operates from a single 5-volt power supply and has 
low power standby mode which reduces the power dissipation without increasing access time. 
The standby mode is achieved by applying a TTL-high level signal to the CE input. 
Advanced CASOS technology reduces the maximum active current to 30mA/5.9MHz and standby 
current to 100uA. The electrical characteristics and progra~ing method are the same 
as U.V. EPROM TC57512AD's. Once programmed, the TC54512AP/AF can not be erased because 
of using plastic DIP without transparent window. 

FEATURES 

• Peripheral circuit: CMOS 	- High.speed programming mode I, II 
Memory cell 	: N-MOS 	• Inputs and outputs TTL compatible 

• Fast access time: 	 • TC54512AP :DIP28-P-600 
TC54512AP/AF-15 150ns 	 • TC54512AF:SOP28-P-450 
TC54512AP/AF-20 200ns 	 ~ 

• Low power dissipation 
Active : 30mA/5.9MHz 	

BLOCK DIAGRAM Standby: 100uA 	
Vpp GND V~~ 	00 O1 02 03 04 OS 06 07 

• Full static operation 	 ~--~ 	4 	Y 	Q Y 4 Y Y 4 Q Q 
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TC54512AP/AF-15, -20 

MAXIMUM RATINGS 

SYI~OL ITEM RATING UNIT 

V~~ VCC P~~'er  Supply Voltage -0.6 ~.7.0 V 

VPP Program Supply Voltage -0.6 ti 14.0 V 

VIN Input Voltage -0.6'~7.0 V 

VI/0 Input/Output Voltage -0.6'L V~C+0.5 V 

PD Power Dissipation 1.5 W 

TSOLDER Soldering Temperature•Time 260 • 10 °C•sec• 

TSTG Storage Temperature -65 ~,125 °C 

TOPR Operating Temperature -40 ti 85 °C 

READ OPERATION1 

D.C. AND A.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL . 	pARAMETER TC54512AP/AF-15/TC54512AP/AF-~0 

Ta Operating Temperature -40 ti 85°~ 

VCC V~~ Power Supply Voltage 5V±5% 

D.C. AND OPERATII~!~ CHARACTERISTICS 

SYMBOL PAR.AMETER ' CONDZTION MIN. TYP. MAX. UI~IT 

ILI Input Current VIN=O~.V~~ - - ±10 uA 

ILO Output Leakage Current ~~~~=0.4 ti V~~ - - ±10 uA 

ICCO1 
Operating Current 

CE=OV 

IOUT-~~ 

f=5.9MHz - - 30 
mA 

ICCO2 f=1MHz - - 15 

ICCS1 
Standby Current 

CE=VIH - - 1 mA 

ICCS2 CE=V~~-0.2V - - 100 uA 

Vig Input High Voltage - 2•2 - VCC+0.3 V 

VIL Input Low Voltage - -0.3 - 0.8 V 

Vpg Output High Voltage IOH=-400uA 2.4 - - V 

VpL Output Low Voltage I~L=2,1mA - - 0.4 V 

IppI Vpp Current VPP=O ti p~~+0.6 - - ±10 uA 

~ 
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AO~A15 

CE 

OE 

00—  O7 

TC54512AP/AF-15, -20 

A.C. CHARACTERISTICS 

SYMBOL PAR.AMETER TEST CONDITION 
TC54512AP/AF-15 TC54512AP/AF-20 

UNIT 
MIN. r'IAX. MIN. MAX. 

tACC Address Access Time CE=OE=VIL - 150 - 200 ns 

t~E CE to Output Valid OE=VIL - 150 - 200 ns 

tpE OE to Output Valid CE=VIL - 70 - 70 ns 

tDFl CE to Output in High-Z OE=VIL 0 60 0 60 ns 

tDF2 OE to Output in High-Z CE=VIL 0 60 0 60 ns 

tpg Output Data Hold Time CE=OE=VIL 0 - 0 - ns 

A.C. TEST CONDITIONS 

Output Load 	 . 1 TTL Gate and CL=100pF 

Input Pulse Rise and Fall Times 	. lOns Max. 	. 

Input Pulse Levels 	 . 0.45V ti 2.4V 

Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.OV 

GAPACITANCE *(Ta=25 °C,  r=1MHz) 

SI'1~OL PARAMETER TEST CONDITION MIN. 	. TYP. MAX. UNIT 

~IN1 Input Capacitance VIN=OV - 4 6 pF 

C1N2 OE/Vpg Input Capacitance VIN=OV - 50 60 pF 

~OUT Output Capacitance VOUT=V - 8 12 pF 

^ This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS 
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TC54512AP/AF-15, -2~ 

HI6H SPEED PROGRAM MODE I 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vig Input High Voltage 2.2 - VCC+1.0 V 

VIL  Input Low Voltage -0.3 - 0.8 V 

V~~ UCC Power Supply Voltage 5.75 6.0 6.25 V 
Upp Vpp Power Supply Voltage 12.0 12.5 13.0 V 

DC and OPERATING CHARACTERISTICS (Ta=25~5°C, v~~=6v±0.25v, vpp=12.5V±0.5v) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ZLI Input Current VIN=O ti V~~ - - ±10 uA 
Vpg Output High Voltage I~H=-400uA 2.4 - - V 

VpL Output Low Voltage IpL=2.1mA - - 0.4 V 

ICC VCC Supply Current - - - 30 mA 

IPP2 Vpp Supply Current Vpp=13.OV - - 50 mA 

AC PROGRAMMING CHARACTERISTICS (Ta=25±5°C, V~~=6V±0.25V, Vpp=12 .5V±0.5V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - _ us 

tAH Address Hold Time _ 2 - - us 
tOES OE/Vpp Setup Time - 2 - - us 
tOEH OE/Vpp Hold Time - 2 - - ys 
tpRT OE/Vpp Pulse Rise Time - 50 - - ns 
tDS Data Setup Time - 2 - - us 

tDH Data Hold Time - 2 - - Us 

t~ OE/Vpp Recovery Time _ 2 - - us 

tVGS VCC Setup Time - 2 - - us 

tpW Initial Program Pulse Width CE=VIL, OE/Vpp=Vpp 0.95 1.0 1.05 ms 

tppW Overprogram Pulse Width Note 1 2.85 3.0 78.75 ms 

tDV Data yalid from CE OE/Vpp=VIL - - 1 Us 

tDF CE to Output in High-Z OE/Vpp=VIL - - 130 ns 

AC TEST CONDITIONS 

• Output Load 	 . 1 TTL Gate and CI, (100pF) 
• Input Pulse Rise and Fall Times 	. lOns Max. 
• Input Pulse Levels 	 . 0.45V ti2.4V 
• Timing Measurement Reference Level: Input 0.8V and 2.OV, Output 0.8V and 2.OV 

Note 1: The length of the overprogram pulse may vary as a function of the counter 
value R. 
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TC54512AP/AF-15, -20 

HIGH SPEED PROGRAM MODE II 

DC RECOMMENDED OPERATING CONDITIONS 

S.YMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.2 - V~~+1.0 V 

vIL Input Low Voltage -0.3 - 0.8 V 

V~~ UCC Power Supply Voltage 6.0 6.25 6.5` V 
Upp Vpp Power Supply Voltage 12.5 12.75 13.0 V 

DC and OPERATING CHARACTERISTICS (Ta=25±5°C, V~~=6.25V±0.25V, Vpp=12 .75V±0.25V) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 
ILI Input Current VIN=O ti V~~ - - ±10 uA 

Vpg Output High Voltage VpH=-400uA 2.4 - - V 

UpL Output Low Voltage I~L=2.1mA - - 0.4 V 

ICC V~~ Supply Current - - - 30 mA 
IPP2 Vpp Supply Current Vpp=13.OV - - 50 mA 

AC PROGRAMMING CHARA.CTERISTICS (Ta=25±5°C, V~~=6 .25V±0.25V, Vpp=12 .75V±0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

t~,g Address Setup Time - 2 - - us 
tAg Address Hold Time ~ 2 - - us 

tOES OE/Vpp Setup Time - 2 - - us 

tOEH OE/Vpp Hold Time - 2 - - us 

tPRI OE/Vpp Pulse Rise Time - 50 - - ' ns 

tDS Data Setup Time - 2 - - us 

tDH Data Hold Time - 2 - - us 

t~ OE/Vpp Recovery Time - 2 - - us 

tVCS VCC Setup Time - 2 - - us 

tpW Program Pulse Width CE=VIL, OE/Vpp=Vpp 0.095 0.1 0.105 ms 

tDV Data Valid from CE OE/Vpp=VIL - - 1 us 

tDF CE to Output in High-Z OE/Vpp=VIL - - 130 ns 

AC TEST CONDITIONS 

• Output Load 
	

1 TTL Gate and CL  (100pF) 

• Input Pulse Rise and Fall Times 	. lOns Max. 

• Input Pulse Levels 	 . 0.45V'~2.4V 

• Timing Measurement Reference Level: Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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TC54512AP/AF-15, -20 

TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAMMIN~ MODE I 	(V~~=6V±0.25V, Vpp=12.5V±0.5V) 

HIGH 3PEED PROGRAHRSING MODE II (V~~=6.25V± 0.25V, Vpp=12.75V±0.25V) 

AO^-A15 

CE 

OE/Vpp 

00^4? 

`~CC 

Note 1. V~~ must be applied simultaneously or before Vpp and cut off 

simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with 

Vpp=12.5±0.5V or Vpp=12.75±0.25V may cause permanent damage to the 

device. 

— 
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3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the 

overshoot voltage of its pulse should not be exceeded 14V. 
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TC54512AP/AF-15, -20 

OPERATION INFORMATION 

The TC54512AP/AF's six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN NAMES (NLTI~ER) ~ OE/Vpp V~~ OOti 07 
MODE (20) (22) (28) (11 ti 13, 15 ti 19) 

POWER 

Read L L Data Out 
Read Operation Active 

Output Deselect * H High Impedance 
(Ta==40 ~+.85°C) 

5V 

Standby H * High Impedance Standby 

Program Operation Program L UPP 6V1) Data In 

Program Inhibit H Vpp High Impedance (Ta=25±5°C) 2) Active 
6.25V 

Program Verify L L Data Out 

~voLe: n; vig, L; v IL~ ": ~IH or VIL 	 1); HIGH SPEED PROGRAMMING MODE Z 
2); HIGH SPEED PROGRAMMING MODE II 

READ MODE 

The TC54512AP/AF has two control functions. The chip enable (CE) controls the 

operation power and should be used for device selection. The output enable (OE) 

control the output buffers, independent of device selection. Assuming that CE=OE=VIL, 

the output data is valid at the outputs after address access time from stabiliz.ing of 

all addresses. The CE to output valid (t~E) is equal to the address access time 

~ tACC~• Assuming that CE=V IL  and all addresses are valid, the output data is valid 

at the outputs after tpE  from the falling edge of OE. 
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OUTPUT DESELECT MODE 

Assuming that CE=VIH  or OE=VIH, the outputs will be in a high impedance state. So two 

or more TC54512AP/AF's can be connected together on a common bas line. When CE is 

decode for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC54512AP/AF has a low power standby mode controlled by the CE signal. By applying 

a high level to the CE input, the TC54512AP/AF is placed in the standby ~ode which re- 

duce the operating current to 100uA by applying MOS-high level (V~~) and then the 

outputs are in a high impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC54512AP/AF are in the "1" 

state which is erased state. Therefore the program operation is to introduce "0's" 

data into the desired bit locations by electrically programming. The TC54512AP/AF 

is in the programming mode when the OE/Vpp input is at 12.5V or 12.75V and CE is at 

TTL-Low level. The TC54512AP/AF can be programmed any location at any time either 

individually, sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the pro- 

gra~ed bits. The verify is accomplished with OE/Vpp at VII, and CE at VIL. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+12.5V or +12.75V) is applied to Vpp 

terminal, a high level CE input inhibits the TC54512AP/AF from being prograffined. 

Programming of two or more TC54512AP/AF's in parallel with different data is easily 

accomplished. That is, all inputs except for CE may be commonly connected, and a TTL 

low level program pulse is applied to the CE of the desired device only and TTL high 

level signal is applied to the other devices. 

~ , 

TC54512AP/AF-15, -20 
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TC54512AP/AF-15, -20 

HIGH SPEED PROGRAM MODE I 

This high speed programming mode I is performed at V~~=6.OV and OE/Vpp=12,5V. 

The programming is achieved by applying a single TTL low level lms pulse to the CE 

input after addresses and data are stable. Then the programmed data is verified by 
using Program Verify Mode. 

If the programmed data is not correct, another program pulse of lms is applied and 

then the pr.ogrammed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 

After correctly p
rogramming the selected address, the additional program pulse with 

3 times that needed for initial program~ing is applied. 

When programming has been completed, the data in all addresses should be verified 
with V~~=SV. 

HIGH SPEED PROGRAM MODE II 	 ~ 

The program time can be greatly decreased by using this high speed programming mode 
II. This high speed p

rogramming mode II is performed at V~~=6.25V and OE/VpP=12.75V. 
The pro

gramming is achieved by applying a single TTL low level O.lms pulse to the CE 
input after ad

dresses and data are stable. Then the programmed data is verified by 
using Program Verify Mode. 

If the programmed data is not correct, another program pulse of O.lms is applied and 

then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 

When p
rogramming has been completed, the data in all addresses should be verified 

with V~~=SV. 
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DATA = FF`~ 

NO 

X = 0 	 ~ 

PROGRAhi : TPR' lms 

}~=a+ 1 

YES 
X?25? 

NO 

NG 
READ : O NE B~"T E 

OK 

ADDRESS 	 OVERPRO GRAM 3X PULSES OF lmsec 
= NEXT ADDRESS 	OR ONE PUL SE OF 3X msec DURAT IO N 

NG 

►  

NO 

READ : ONE BYTE 

QIC 

LnsT 
ADDRE S S.? 

YE S 

V ~~ = 5.0 V 

READ 
ALL BYT 

OK 

PASS 

NG 	
FAIL 
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TC54512AP/AF-15, -20 

HIGH SPEED PROGRAM MODE II 

FLOW CHART 
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TC54512AP/AF-15, -20 

R 

ELECTRIC SIGNATURE MODE~ 

Electric signature mode allows to read out a code from TC54512AP/AF which identifies 

its manufacturer and device type. 

The programming equipment may reads out manuf~cturer code and device code from 

TC54512AP/AF by using this mode before program operation and automatically set program 

voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the 

rest of address lines is set to VIL in read operation. Data output in this condi- 

tions is manufacturer code. Device code is identified when address AO is set to 

pIH. These two codes possess an odd parity with the parity bit of MSB (07). 

The following table shows electric signature of TC54512AP/AF. 

PINS 

SIGNATURE 

AO 
(10) 

07 

(19) 

06 
(18) 

OS 
(17) 

04 
(16) 

03 
(15) 

02 
(13) 

Ol 
(12) 

00 
(11) 

HEX. 
DATA 

Manufacture Code VIL 1 0 0 1 1 0 0 0 98 

Device Code Vig 1 0 0 0 0 1 0 1 85 

Notes: A9=12V±O.SV 

A1 tiA8, A10'~A15, CE, OE=VIL 
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(Reference) 

A15 1 28 VCC 
Al2 2 27 A14 
A7 3 26 A13 

A6 4 25 A8 
A5 5 24 A9 

A4 6 23 A11 
A3 7 22 A16 
A2 8 21 A10 

A1 9 20 CE 
AO 10 19 D7 
DO 11 18 D6 
D1 12 17 D5 
D2 13 16 D4 

GND 14 15 D3 

~ 
IM MASK 

~ ROM 
TC531000P 

TC541000AP/AF'~  2~ ' 15 ~ 	N'TE RATED CIRCUITTE MOS 

TC541001 AP/AF-12, -15 	 - 
131,072 WORD x 8 BIT CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 
The TC541000AP / AF and TC541001A.P / AF are a 131,072 word X 8 bit one time programmable 

read only memory and molded in a 32 pin plastic package. 

The TC541000AP / AF and TC541001AP / AF's access time are 120ns / 150ns and has low power 
standby mode which reducees the power disspation without incresing access time. The electrical 
characteristice and programming method are the same as U.V. EPROM TC571000AD / TC571001AD's. 
Once programed, the TC541000AP / AF and TC541001AP / AF can not be erased because of using 
plastic package without transparent window. 

FEATURES 

• Peripheral circuit : CMOS 
Memory cell 	; N-MOS 

• Access Time 
— 12 — 15 

tA~~ 120ns 150ns 

Temp 0--70°C 

~ Low power dissipation 
Active 	; 30mA / 8.3MHz 
Standby : 100~A 

• Single 5V power supply 
• Full static operation 
• High speed. programming operation . tpW O.lms 
• Input and output TTL compatible 
• JEDEC standard 32 pin : TC541000AP / AF 
• 1M MROM compatible : TC541001AP / AF 
• TC541000AP / TC541001AP : DIP32 —P — 600 
• TC541000AF/TC541001AF : SOP32—P-525 

PIN CONNECTION (TOP VIEW) 

V PP 1 32 V CC UPP 1 32 VCC 

A16 2 31 PGM OE 2 31 PGM 
A15 3 30 NC A15 3 30 NC 
Al2 4 29 A14 Al2 4 29 A14 

A7 5 28 A13 A7 5 2 A13 
A6 6 27 A8 A6 6 27 A8 
A5 7 26 A9 A5 7 2 A9 
A4 8 25 A11 A4 8 25 A11 
A3 9 24 OE A3 9 2 A16 
A2 10 23 A10 A2 10 23 A10 
A1 11 22 CE A1 11 22 CE 
AO 12 21 D7 AO 12 21 D7 
DO 13 20 D6 DO 13 20 D6 
D1 14 19 DS D1 14 19 D5 
D2 15 18 D4 D2 15 1 D4 

GND 16_ 17 D3 GND 16 17 D3 
TC541000AP/AF 	TC541Q01AP/AF 

PIN NAMES 
AO~A16 Address Inputs 
DO~D7 Outputs (Inputs) 

CE Chip Enable Input 
OE Output Enable Input 

PGM Program Control Input 
~cc vcc Supply Voltage 
VPP Program Supply Voltage 

GND Ground 
NC No Connection 
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TC541000AP/AF-12, -15 
TC541001 AP/AF-12, -15 

Vpp GND V~~ 	DO D1 D2 D3 D4 D5 D6 D7 

OE, CE, PGM 
CIRCUIT 	 OUTPUT BUFFERS 

8 COLUMN 256 
DECODER 

ADDRESS 9 	ROW 	5~z 
DECODER BUFFERS 

BLOC K  DIAGRAM 

OE 
CE 

PG M 

AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

A10 
At 1 
Al2 
A13 
A14 
A15 
A16 

MODE SELECTION 

I 	COLUMN I/O 	I 
CIRCUIT 

MEMORY CELL 
ARRAY 

131, 072 x 8bits 

PIN 

MODE PGM CE OE VPP V~~ DO--D7 Power 

Read H L L 

5V 
- 

5V 
Data Out 

Active 
Output Deselect * * H High Impedance 
Standby * H * High Impedance Standby 
Program L L H 

12.75V 6.25V 

Data In 

Active Program Inhibit * H * High Impedance 
H L H High Impedance 

Program Verify H L L Data Out 

* H or L 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vcc ucc PoWer Supply Voltage - 0.6^-7.0 V 

V PP Program Supply Voltage - 0.6~ 14.0 V 

ViN Input Voltage - 0.6-~-7.0 V 

V i~o InpuUOutput Voltage - 0.6^-V« + 0.5 V 

Pp Power Dissipation 1.0 W 

TSOLDER Soldering Temperature Time 260 • 10 °C • sec 

TSTRG Storage Temperature - 65~ 125 °C 

TppR Operating Temperature 0--70 °C 
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TC541000AP/AF-i 2, -15 
TC541001 AP/AF-12, -15 

READ OPERATION 
D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

ViH Input High Voltage 2.2 - VCC+0.3 V 
V i ~ Input Low Voltage - 0.3 - 0.8 V 
ucC ucc Power Supply Voltage 4.75 5.00 5.25 V 
V PP VPP Power Supply Voltage V~~- 0.6 V~C Vcc- 0.6 V 

D.C. AND OPERATING CHARACTERISTICS (Ta = 0^-70 C, Vr-r- = 5V ± 5%) 
SYMBOL PARAMETER TESTCONDITION MIN. TYP. MAX. UNIT 

I~~ Input Current V~N = 0~V CC  - - ± 10 ~A 
~cCO~ 

Operating Current 
CE = OV 

~ouT = OmA 

f=$•3nnH Z - - 30 mA 

~CCOZ 'f = 1 MHZ -  -  1 5 mA 

kcs~ 
Standby Current 

CE=ViH - - t mA 
~CC52 CE = V~~ - 0.2V - - 100 ~A 
VoH Output High Voltage IoH -- 400~A 2.4 - - V 
Vp~ Output Low Voltage Ip~ = 2.1 mA - - 0.4 V 
Ipp~ VPP Current Vpp - V~~ # O.6V - - 'f 1 O ~A 
I~p Output Leakage Current Vp~T - 0.4V~V~~ - - ± 10 ~A 

A.C. CHARACTERISTICS (Ta = 0-~-70°C , V~~ = 5V ± 5%, Vpp = V('(' 't' O.GV~ 

SYMBOL PARAMETER 
TC541000AP - 12 / TC541001 AP - 12 
TC541 OOOAF - 12 / TC541001AF - 12 

TC541000AP - 15 / TC541001 AP - 15 
TC541000AF - 15 / TC541001AF - 1 S UNIT 

M I N. MAX. M I N. MAX. 
tq~~ Address Access Time - 120 - 1 SO ns 

t~E CE to Output Valid - 120 - 1 SO ns 
tpE OE to Output Valid - 60 - 70 ns 

tp~M PGM to Output Valid - 60 - 70 ns 

tpF~ CE to Output in High-Z 0 50 0 60 ns 

tpFZ OE to Output in High-Z 0 50 0 60 ns 

tDF3 PGM to Output in High-Z 0 50 0 60 ns 

toH Output Data Hold Time 0 - 0 - ns 

A.C. TEST CONDITIONS 
• Output Load 
• Input Pulse Rise and Fall Time 
• Input Pulse Levels 
• Timing Measurement Reference Level 

: 1 TTL Gate and CL =100pF 
: 10ns Max. 
: 0.45V to 2.4V 
: Inputs 0.8V and 22V, Outputs 0.8V and 2.OV 
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TIMING WAVEFORMS (READ) 
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TC541000AP/Af-12, -15 
TC541001 AP/AF-12, -15 

~APACITANCE* (Ta = 25°C, f= 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT 

CiN Input Capacitance ViN = OV — 16 pF 

~ouT Output Capacitance VouT = OV — 16 pF 

* This parameter is periodically sampled and is not 100% tested. 
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TC541000AP/AF-12, -15 
TC541001 AP/AF-12, -15 

HIGH SPEED PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CQNDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vi H  Input High Voltage 2.2 — V~~+ 1.0 V 
V i ~ Input Low Voltage — 0.3 — 0.8 V 

VcC uCC Po `Ner Supply Voltage 6.00 6.25 6.50 V 

V PP VPP Power Supply Voltage 12.50 12.75 13.00 V 

D.C. AND OPERATING CHARACTERISTICS lTa - 25 ± 5°C. Vrr = 6_25 ± 0_25V. Voo = 12J5 ± 0_?5Vl 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current V~N = 0^-V~~ — — ± 10 pA 

VpH Output High Voltage IpH =— 400~A 2.4 — — V 

Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 

~cC uCC Supply Current — — — 30 mA 

IppZ VPP Supply Current VPP= 13.OV — — 50 mA. 

A.C_ PROGRAMMING CHARACTERISTICS (Ta = 25 ± 5°C. Vr-c- = 6.25 ± 0.25V, VPP = 12.75 ± 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time — 2 — — ~s. 

tAH Address Hold Time — 2 — — ~s 

tcES CE Setup Time — 2 — — ~s 

tCEH CE Hold Time — 2 — — ~s 

tps Data Setup Time — 2 — — ~s 

tpH  Data Hold Time — 2 — — ~s 

t~s Vpp Setup Time — 2 — — ~s 

tP~ni Program Pulse Width — 0.095 0.1 0.105 ms 

tp E  OE to Output Valid — — — 100 ns 

tDFZ OE to Output in High-Z CE = V i ~ — — 90 ns 

A.C. TEST CONDITIONS 
• Output Load 
• Input Pulse Rise and Fall Time 
~ Input Pulse Levels 
• Timing Measurement Reference Level 

: 1 TTL Gate and CL (100pF) 
: lOns Max. 
: 0.45V and 2.4V 
: Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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TC541000AP/AF-12, -15 
TC541001 AP/AF-12, -15 

HIGH SPEED PROGRAM OPERATION 

TIMING CHART 

AO--A16 
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CE 

OE 

DO--D7 

PGM 

Vpp 

Note : 1. VCC must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with Vpp=12.75V may 
cause permanent damage to the device. 

3. The VPP supply voltage is permitted up to 14V for program operation, so the voltage over 
14V should not be applied to the Vpp terminal. When the switching pulse voltage is 
applied to the Vpp terminal, the overshoot voltage of its pulse should not be exceeded 14V. 
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TC541000AP/AF-12, -15 
TC541001 AP/AF-12, -15 

OPERATION INFORMATION 

The TC541000AP / AF / TC541001AP / AF's six operation modes are listed in the following table. Mode 
selection can be achieved by applying TTL level signal to all inputs. 

PGM CE OE VpP V~~ DO--D7 Power 

READ 

OPERATION 

Read H L L 

5V 5V 

Data Out 
Acti ve 

Output Deselect * * H High Impedance 

Standby * H * High Impedance Standby 

PROGRAM 

OPERATION 

(Ta = 25 ± 5'C ) 

Program L L H 

12.75V 6.25V 

Data In 

Active Program Inhibit * H * High Impedance 

H L H High Impedan<e 

Program Verify H L L Data Out 

Note : H; VIH, L; VIL, *; VIH or VIL 

READ MODE 

The TC541000AP / AF / TC541001AP / AF has three control functions. The chip enable (G~E) controls 
the operation power and should be used for device selection. 

The output enable (OE) and the program control (PGM) control the output buffers. Independent of 
device selection. 

Assuming in that CE = OE = Viy and PGM = VIH, the output data is valid at the output after 
address access time .  from stabilizing of all addresses. 

The CE to output valid (tCE) is equal to the address access time (tACC)• 

Assuming that CE ~' VIL, ~= VIH and all addresses are valid, the output data is valid at the 
outputs after tpE from the falling edge of OE. 

And assuming that CE = OE = VIL and all addresses are valid, the output data is valid at the 
outputs after tpGM from the rising edge of PGM. 

OUTPUT DESELECT MODE 

Assuming that CE = Vig or OE = VIg, the outputs will be in a high impedance state. 

So two or more ROMs can be connected together on a common bus line. 

When ~ is decoded for device selection, all deselected devices are in low power standby mode. 
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TC541000AP/AF-12, -15 
TC541001 AP/AF-12, -15 

STANDBY MODE 

The TC541000AP / AF / TC541001AP / AF has a low power standby mode controlled by the CE 
signal.  By applying a high level to the CE input, the TC541000AP / AF / TC541001AP / AF is placed in 
the standby mode which reduce the operating current to 100,~A by applying MOS-high level (VCC) and 
then the outputs are in a high impedance state, independent of the OE inputs. 	 ' I; 
PROGRAM MODE 	 I ii 

~; 
Initially, when received by customers, all bits of the TC541000AP / AF / TC541001AP / AF are in the 	'~ ;~ 

"1" state which is erased state. 

Therefore the program operation is to introduce "0's" data into the desired bit locations by 
electrically programming. 

The levels required for all inputs are TTL. The TC541000AP / AF / TC541001AP / AF can be 
programmed any location at anytime - either individually, sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that the desired data is correctly programmed on the programmed bits. 

The verify is accomplished with OE and CE at VIL and PGM at VIH• 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+ 12.7~V) is applied to Vpp terminal, a high level 
CE or PGM input inhibits the TC541000AP / AF / TC541001AP / AF from being programmed. 

Prograr.iming of two or more EPROMs in parallel with different data is easily accomplished. That 
is, all inputs except for CE or PGM may be commonly connected, and a TTL low level program pulse 
is applied to the CE and PGM of the desired device only and TTL high level signal is applied to the 
other devices. 

HIGH SPEED PROGRAM OPERATION 

The device is set up in the high speed programming mode when the programrning voltage 
(+ 12.75V) is applied ta the Vpp terminal with VCC = 6.25V and PGM = VIH• 

The programming is achieved by applying a single TTL low level O.lms pulse the PGM input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied and then 
programmed data is verified. This should be repeated until the program operates correctly (max. 25 
times). 

When programming has been completed, the data in all addresses should be verified with 
VCC=VPP=5V. 
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TC541000AP/AF-12, -15 
TC541001 AP/AF-12, -15 

HIGH SPEED PROGRAM OPERATION 

FLOW CHART 
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TC541000AP/AF-12, -15 	;' ` 
TC541001AP/AF-12,-15 	'; 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC541000AP / AF / TC541001AP / AF which 
identifies it's manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from TC541000AP / 
AF / TC541001AP / AF by using this mode before program operation and automatically set program 

voltage  (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of address 

lines  is set to VIL in read operation. Data output in this conditions is manufacturer code. Device 
code is identified when address AO is set to Vig. These two codes possess an odd parity with the 
parity bit of MSB (D7). 

The following table shows electric signature of TC541000AP / AF / TC541001AP / AF. 

PINS 
SIGNATUR E  

AO D7 D6 DS D4 
• 

D3 D2 D1 DO 
HEX. 
DATA 

Manufacture Code Vi~ 1 0 0 1 1 0 0 0 98 

TC541000AP/AF 1 0 0 0 0 1 1 0 86 

Oevice Code ViH 
TC541001AP/AF 0 0 0 0 0 1 1 1 07 

Notes : A9 =12V f 0.5V 
A1--A8, A10~-A16, CE, OE=VIL 
PGM = VIH 
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PIN NAMES 
AO^-A16 Address Inputs 
D0~-D7 Outputs (Inputs) 

CE Chip Enable Input 
OE Output Enable Input 

PGM Program Control Input 
~cc ~cc Supply Voltage 
Vpp Program Supply Voltage 

GND Ground 
NC No Connection 

TC54H1000AP/AF'S~~'~O 	NITEGRATED CIRCUITTE MOS 
TC54H1001 AP/AF-85,-10 
131,072 WORD x 8 BIT CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY 	;~ 

DESCRIPTION 
The TC54HIOOOAP / AF and TC54H1001AP / AF are a 131,072 word X 8 bit oine time 

programmable read only memory and molded in a 32 pin plastic package. 
The TC54H1000AP / AF and TC54H1001AP / AF's access time are 85ns / 100ns and has low power 

standby mode which reducees the power disspation without incresing access time. The electrical 
characteristice and programming method are the same as U.V. EPROM TC57H1000AD / 
TC57H1001AD's. Once programed, the TC54H1000AP / AF and TC54H1001AP / AF can not be erased 
because of using piastic package without transparent window. 

FEATURES 

• Peripheral circuit : CMOS • Single 5V power supply 
Memory cell 	: N-MOS • Full static operation 

• Access Time 	 • High speed programming operation . tpW O.lms 
• Input and output TTL compatible 
• JEDEC standard 32 pin : TC54H1000AP / AF 
• 1M MROM compatible : TC54H1001AP / AF 

• Low power dissipation 	• TC54H1000AP / TC54H1001AP : DIP32 —P — 600 
Active 	: 40mA/11.8MHz • TC54H1000AF/TC54H1001AF : SOP32—P-525 
Standby : 100,uA 

— 85 — 10 
tA~~ 85ns 100ns 

Temp 0~70°C 

PIN CONNECTION (TOP VIEW) 

Vpp 1 32 V~~ Vpp 1 32 VCC 
A16 2 31 PGM OE 2 31 PGM (Reference) 
A15 3 30 NC A15 3 3 NC A15 1 28 VCC 
Al2 4 29 A14 Al2 4 29 A14 Al2 2 27 A14 
A7 5 28 A13 A7 5 2 A13 A~ 3 26 A13 
A6 6 27 A8 A6 6 27 A8 A6 4 25 A8 
AS 7 26 A9 A5 7 2 A9 A5 5 24 A9 
A4 8 '25 A11 A4 8 25 q 11 A4 6 23 A11 
A3 9 24 OE A3 9 2 A16 A3 7 22 A16 
A2 10 23 A10 A2 10 23 A10 A2 8 21 A10 
A1 11 22 CE A1 11 22 CE A1 9 20 CE 
AO 12 21 D7. AO 12 21 D7 AO 10 19 D7 
DO 13 20 D6 DO 13 2 D6 ~~ 11 18 D6 ' 
D1 14 19 D5 D1 14 19 D5 ~1 12 17 D5 
D2 15 18 D4 D2 15 1 D4 ~2 13 16 D4 

GND 16 17 D3 GND 16 1 D3 GND 14 15 D3 
TC54H1000AP/AF TC54H1001AP/AF 

~ 
IM MASK 

ROM ~ 
TC531000P 
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TC54H1000AP/AF-85,-10 
TC54H1001 AP/AF-85,-10 

BLOCK DIAGRAM 
V p GND V~~ 	DO D1 D2 D3 D4 D5 D6 D7 

OE OE, CE, PGM CE CIRCUIT OUTPUT BUFFERS 
PGM 

AO 
A ~ $ 	COLUMN 256 	COLUMN I/O 
A2 DECODER CIRCUIT 
A3 
A4 
AS 
A6 

'°`~ ADDRESS 
9 512 

MEMORY CELL 
qg , R~W ARRAY 

A9 
DECODER 131, 072 x8bits BUFFERS 

A10 
A11 
Al2 
A13 
A14 " 
A15 
A16 

MODE SELECTION 
PIN 

MODE PGM CE OE VpP V~~ DO--D7 Power 

Read H L L 

5V 5V 
Data Out 

Active 
Output Deselect * " H High Impedance 

Standby * H * High Impedance Standby 

Program L L H 

12.75V 6.25V 

Data In 

Active Program Inhibit * H * 
High Impedance 

H L H High impedance 

Program Verify H L L Data Out 

* H or L 

MAXIMUiVI RATINGS 

SYMBOL ITEM RATING UNIT 

Ucc ucc Power Supply Voltage — 0.6^-7.0 V 

VPP Program Supply Voltage 	 _ — 0.6^-14.0 V 

V iN Input Voltage — 0.6--7.0 V 

V i~p InpuUOutput Voltage — 0.6~-V~~ + 0.5 V 

Pp Power Dissipation ~-0 W 

TSOIDER Soldering Temperature Time 260 • 10 °C • sec 

TSTRG Storage Temperature — 65--125 °C 

TppR  Operating Temperature 0"'70 ~~ 
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TC54H1000AP/AF-85,-10 
TC54H1001 AP/AF-85,-10 

READ OPERATION 
D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP_ MAX. UNIT 

V iH InputHighVoltage 2.2 — uCC+0.3 V 
Vi ~ Input Low Voltage — 0.3 — 0.8 V 
Vcc Ucc Power Supply Voltage 4.75 5.00 5.25 V 
V PP VPP Power Supply Voltage V~~ — 0.6 V~~ VCC — 0.6 V 

D.C. AND OPERATING CHARACTERISTICS ~Ta = 0^-70°C . V~-r- - 5V ± 5%) 
SYMBOL PARAMETER TESTCONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current viru = 0~Vcc — — # 10 F~ A 
~CCOt 

Operating Current 
CE - OV 
Io~T = OmA 

f= ~ ~• 8 MH Z  - - 4O mA 
~ccoz f- 1 MH Z  - - 15 mA 
~cCSi 

Standby Current 
CE=ViH — — 1 mA 

~CCS2 CE = V~~ — 0.2V — — 100 ~A 
VoH Output High Voltage IoH =— 400~A 	 ~ 2.4 — — V 
Vp~ Output Low Voltage Ip~= 2.1 mA — — 0.4 V 
Ipp~ VPP Current Vpp c V~~ 3 O.EV - - f' 1 O ~A 
I~p Output Leakage Current VouT = 0.4V-~-V« — — ± 10 ,uA 

A.C. CHARACTERISTICS (Ta = 0-~-70 C. V~.- - 5V ± 5% . v oo - V,-~ + ~~vl 

SYMBOL PARAMETER 
TC54H l 000AP — 85 / TC54H 1001 AP — 85 
TC54H1000AF-85/TC54H1001AF-85 

TC54H 1000AP — 10 / TC54H 1001 AP — 10 
TC54H1000AF— 10/TC54H1001AF— 10 UNIT 

MIN. MAX. MIN. MAX. 
tA~~ Address Access Time — 85 — 100 ns 
t~E ~E to Output,Valid — 85 — 100 ns 
tpE OE to Output Valid — 45 — 50 ns 

tpGM PGM to Output Valid — 45 — 50 ns 
tpF~ CE to Output in High-Z 0 30 0 40 ns 

tpFZ OE to Output in High-Z 0 30 0 40 ns 

tDF3 PGM to Output in High-Z 0 30 0 ~ 	40 ns 

toH  Output Data Hold Time 0 — 0 — ns 

A.C. TEST CONDITIONS 
• Output Load 
• Input Pulse Rise and Fall Time 
• Input Pulse Levels 
• Timing Measurement Reference Level 

: 1 TTL Gate and CL =100pF 
: lOns Max. 
: 0.45V to 2.4V 
: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.OV 
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CE 

OE 

PGM 

DO-~-D7 

TC54H1000AP/Af-85, -10 
TC54H1001 AP/AF-85,-10 	, 

CAPACITANCE* (Ta = 25°C, f= 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT 

C~ N  Input Capacitance V~N = OV — 16 pF 

~our Output Capacitance VouT=OV — 16 pF 
" '1'his parameter is periodicalty sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

AO^-A 16 

tOH 

2r~ 
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TC54H1000AP/AF  85,-~0 
TC54H10 01 A P/A F-8 5, -10 

HIGH SPEED PROGRAM OPERATION 

D.C. RECOMMENDED O PE RATING CO NDITIONS 

SYMBOL 	 PARAMETER MIN. TYP. MAX. UNIT 
~/~ H 	Input High Voltage 2.2 - Vcc+ ~.0 V 
V~~ 	Input Low Voltage - 0.3 -  0.8 V 

ucc 	uCC Power Supply Voltage 6.00 6.25 6.50 V 
VPP 	VPP Power Supply Voltage 12.50 12.75 13.00 V 

D.C. AND OPERATING CHAR~C'TFRICTIr'c ir., _,~ ~~o,- , 

SYMBOL 
-- 	- 	---- 

PARAMETER 

.L~,-v.cJ-V.LJV~ 

TEST CONDITION 

V~~- 

MIN. TYP. 

IL./J=U.LJVJ 

MAX. UNIT 
~u Input Current Virv = p -~ VCC - - ± 10 ~ A 

VoH Output High Voltage IpH -- 400~A 2.4 - _ V 
Vo~ Output Low Voltage lo~ = 2-1 m q -  -  0.4 V 
~CC UcC Supply Current - - - 30 mA 

IppZ VPP Supply Current Vpp= 13.OV - - 50 mA 

A.C. PROGRAMMING CHARACTFRitTi~c ~T~ _ ~~ + ~ o~ ~.__ _ ~ -,~ ~ ., ~~„ ., 	.., ,~ . _ __. .. ---- — 	-~~—.,.~ 	_ 	. ,.rr— ~~.~.,_v.c~v~ 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 
tas Address Setup Time _ Z _ - ~ S 
tAH Address Hold Time _ z _ - F~ 5 
tCes CE Setup Time _ 2 _ _ 

~s 
tCEH CE Hoid Time _ 2 _ _ 

,us 
tps Data Setup Time _ 2 _ - ~ 5 
tDH Data Hold Time _ 2 _ _ ~ 5 
tVS Vpp Setup Time _ Z _ _ 

/,~5 

taw Program Pulse Width - 0.095 0.1 0.105 ms 
toE OE to Output Valid - - - 100 ns 
t~FZ OE to Output in High-Z CE=V~~ - - 90 ns 

A.C. TEST CONDITIONS 
• Output Load 

• Input Pulse Rise and Fall Time 
• Input Pulse Levels 

• Timing Measurement Reference Level 

: 1 TTL Gate and CL (100pF) 
: lOns Max. 
: 0.45V and 2.4V 

Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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TC54H1000AP/AF-85, -10 
TC54H1001 AP/AF-85,-10 

r: 

HIGH SPEED PROGRAM OPERATION 

TIMING CHART 

AO~A 16 

~~~ 	1 ~., ~ 	. 

i~i~l 

;'i 

I `~ 	~ 

~~ 

I`;` 
I 

ir~j' 
~ 

~ 

	

~,~, 	I 

a 	:~ 

I~ 
I~.;i 
~; 

I, ~i 	:' 

:i~ 
+: i 

CE 

OE 

DO~--D7 

PGM 

V pp 

Note : 1. VCC must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 	; 

2. Removing the device from socket and setting the device in socket with Vpp =12.75V may 
cause permanent damage to the device. 

~ 
3. The VPP supply voltage is permitted up to 14V for program operation, so the voltage over 

14V should not be applied to the Vpp terminal. When the switching pulse voltage is 
applied to the Vpp terminal, the overshoot voltage of its pulse shou~d not be exceeded 14V. 
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TC54H1 OOOAP/AF-85,-10 
TC54H1001 AP/AF-85,-10 

OPERATION INFORMATION 

The TC54H1000AP / AF / TC54H1001AP / AF's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

PGM CE OE VPP V« DO-rD7 Power 

READ 

OPERATION 

Read H L L 

SV SV 

Data Out 
Acti ve 

Output Deselect * * H High Impedance 

Standby * H * High Impedance Standby 

PROGRAM 

OPERATION 

(Ta=25±5°C) 

Program L L H 

12.75V 6.25V 

Data In 

Active Program Inhibit 
* H " High Impedance 

H L H High Impedance 

Program Verify 
. 

H L L Data Out 

Note : H; VIH~ L :  VIL. "~ VIH or VIL 

READ MODE 
The TC54H1000AP / AF / TC54H1001AP / AF has three control functions. The chip enable (CE) 

controls the operation power and should be used for device selection. 

The output enable (OE) and the program control (PGM) control the output buffers. Independent of 
device selection. 

Assuming in that CE = OE = VIL and PGM = VjH, the output data is valid at the output after 
address access time from stabilizing of all addresses. 

The CE to output valid (tC~) is equal to the address access time (tACC)• 

Assuming that CE =VIL, PGM=VII; and all addresses are valid, the output data is valid at the 
outputs after tpE from the falling edge of OE. 

And assuming that CE = OE = VIL and all addresses are valid, the output data is valid at the 
outputs after tpGM from the rising edge of PGM. 

OUTPUT DESELECT MODE 

Assuming that CE = VIH or OE = VIH, the outputs will be in a high impedance state. 

So two or more ROMs can be connected together on a common bus line. 

When CE is decoded for device selection, all deselected devices are in low power standby mode. 
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TC54H1000AP/AF-85,-10 
TC54H1001 AP/AF-85,-10 

STANDBY MODE 
The TC54H1000A.P / AF / TC54H1001AP / AF has a low power standby mode controlled by the CE 

signal. By applying a high level to the CE input, the TC54H1000AP / AF / TC54H1001AP / AF is 

placed  in the standby mode which reduce the operating current to 100,uA by applying MOS-high level 
(VCC) and then the outputs are in a high impedance state, independent of the OE inputs. 

PROGRA M  MODE 

Initially, when received by customers, all bits of the TC54H1000AP / AF / TC54H1001AP / AF are in 
the "1" state which is erased state. 

Therefore the program operation is to introduce "0's" data into the desired bit locations by 
electrically  programming. 

The levels required for all inputs are TTL. The TC54I31000AP / AF / TC54H1001AP / AF can be 
programmed  any location at anytime - either individually, sequentially, or at random. 

PROGRAM VERIFY MODE 
The verify mode is to check that the desired data is correctly programmed on the programmed bits. 

The verify is accomplished with OE and CE at VIL and PGM at VIH• 

PROGRAM INHIBIT MODE 
Under the condition that the program voltage (+ 12.75V) is applied to Vpp terminal, a high level 

CE or PGM input inhibits the TC54H1000A.P / AF / TC54H1001AP / AF from being programmed. 

Programming of two or more EPROMs in parallel with different data is easily accomplished. That 
is, all inputs except for CE or PGM may be commonly connected, and a TTL low level program pulse 
is applied to the ~ and PGM of the desired device only and TTL high level signal is applied to the 
other devices. 

HIGH SPEED PROGRAM OPERATION 
The device is set up in the high speed programming mode when the programming voltage 

(+ 12.75V) is applied to the Vpp terminal with VCC = 6.25V and PGM = VIH• 

The programming is achieved by applying a single TTL low level O.lms pulse the PGM input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied and then 
programmed data is verified. This should be repeated until the program operates correctly (max. 25 
times). 

When programming has been completed, the data in all addresses should be verified with 

VCC=VPP=5V. 
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TC54H1000AP/AF-85, -10 
TC54H1001 AP/AF-85,-10 

HIGH SPEED PROGRAM OPERATION 

FLOW CHART 
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~x== 
~} : 
;;~x 

- 

:~~} I :  

:x=~ I 

;~=-"i 

s ~~. 

:T^ 

TC54H1000AP/AF-85, -10 
TC54H1001 AP/AF-85,-10 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC54H1000AP / AF / TC54H1001AP / AF 
which identifies it's manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from TC54H1000AP / 
AF / TC54H1001AP / AF by using this mode before program operation and automatically set program 
voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of address 
lines is set to VIL in read operation. Data output in this conditions is manufacturer code. Device 
code is identified when address AO is set to VIH. These two codes possess an odd parity with the 
parity bit of MSB (D7). 

F 
~, 

~ 

G 
+ 

The following table shows electric signature of TC54H1000AP / AF / TC54H1001A.P / AF. 

SIGNATURE 	
PINS 

AO D7 D6 D5 D4 D3 D2 D1 DO ATA 

Manufa<ture Code Vi~ 1 0 0 1 1 0 0 0 98 

TC54H1000AP/AF 1 0 0 0 0 1 1 0 86 
Device Code ViH 

TC54H1001AP/AF 0 0 0 0 0 1 1 1 07 

Notes : A9 =12V t 0.5V 
Al^-A8, A10^-A16, CE, OE=VIL 
PGM= VIx 
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SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

= T 4H1024AP AF-85 -10 C5 - 	 , 
1 MEGA BIT (65,536 WORD x 16 BIT) 
CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 
The TC54H1024AP / AF is a 65,536 word X 16 bit one time programmable read only memory. 

and molded in a 40 pin plastic package. 
TC54H1024AP / AF is fabricated with the CMOS technology. Advanced circuit techniques 

provide both high speed and low power features with a maximum operating current of 40mA/1MHz. 
The electrical characteristics and programming method are the same as U.V.EPROM 

TC57H1024AD. Once programmed, the TC54H1024AP / AF can not be erased because of using plastic 
package without transparent window. 

FEATURES 

~Peripheral circuit : CMOS • Single 5V power supply 
Memory cell : N-MOS • Full static operation 

• Fast access time • High speed programming operation : tpW O.lms 
TC54H1024AP / AF-85 : 85ns • Input and output TTL compatible 
TC54H1024AP / AF-10 : 	100ns • JEDEC standard 40 pin 

• Low power dissipation • TC54H1024AP:DIP40—P-600 
Active 	: 40mA/1MHz • TC54H1024AF: SOP40—P-525 
Standby : 100,uA 

PIN CONNECTION (TOP VIEW) 

Vpp 	1 	 40 UCC 
CE 2 	39 PG M 

D15 3 	38 NC 
D74 q 	 37 A15 
D13 5 	36 A14 
D12 6 	 35 A13 
D11 
	

7 	 34 Al2 
D10 g 	 33 A11 
D9 9 	 32 A10 
DS 10 	 31 A9 

uss 
	71 	 30 ~zs 

D7 12 	 29 A8 

D6 73 	 28 a~ 

DS 14 	 27 A6 

D4 15 	 26 AS 

D3 16 	 25 A4 

D2 17 	 24 A3 

D1 
	

1 g 	 23 A2 

DO 19 	 22 A1 

OE 20 	 21 AO 

PIN NAMES 
AO^-A15 Address Inputs 

DO-~-D15 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable Input 

PGM Program Control Input 

V~~ V« Supply Voltage 

V PP Program Supply Voltage 

V55 Ground 

NC No Conne<tion 
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OE 
CE 

PGM 

AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

A10 
A11 
Al2 
A13 
A14 
A15 

~ 

TC54H1024AP/AF-85, -10 

BLOCK DIAGRAM 
Vpp 	GND 	V~~ 	Dp D~ Dz D 3  Dq Dg D6  D~ Dg Dg D~pD>>D~ZD13D~aD~g 

MODE SELECTION 

P~N MODE ~E OE PGM VPP V~~ DO—D15 Power 

Read L L H 
5V 5V 

Data Out Active 
Output Deselect * H * High Impedance 
Standby H * * Standby 

Program L H L 

12.75V 6.25V 

Data In 

Active Program Inhibit H * * Hi h Im edance 9 	P 
L H H 

Program Verify L L H Data Out 

*•••H or L 

MAXIMUM RATINGS 
SYMBOL CHARACTERISTIC RATING UNIT 

Ucc uCC Power Supply Voltage —0.6--7.0 V 

V PP Program Supply Voltage —0.6--14.0 V 

V iN Input Voltage — 0.6^-7_0 V 

V iN (A9) Input Voltage (A9) — 0.6^-13.5 V 

V i~o Input/Output Voltage —0.6--~V~~+0.5 V 

Pp Power p issipation 1.0 w 

TSOLDER Soldering Temperature Time 260 • 10 °C • sec 

Tstr Storage Temperature —65^-125 °C 

To ~ Operating Temperature 0--70 °C 
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TC54H1024AP/AF-85, -10 

READ OPERATION 

AClDC R~COMM~NDED OPERATING CONDITIONS 

SYMBOL CHARACTERISTIC TC54H1024AP/AF-85/10 
Ta Ambient Temperature 0~70°C 
ucc ucc Power Supply Voltage 5V ± 5% 
V PP Vpp Power Supply Voltage OV--V~~+0.6V 

1~C ANI~ (~PT+',R.ATTN('r C':HARAC'!TFRT~TTC':~ 

SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN=O--V~~ — — ±10 ,uA 

~cco Operating Current CE = OV 
~oU7 = OmA 

tcycle $5ns — — 60 mA 
tcycle 	~ f~ s  — — 40 

~ccsi Standby Current CE = V iH —  —  1 mA 

~CC52 CE = V~~ — 0.2V — — 100 ~A 

V iH Input High Voltage — 	- 2.2 — V~~+0.3 V 
V i ~ Input Low Voltage — —0.3 — 0.8 V 

Vp H  Output High Voltage IpH= —400~A 2.4 — — V 

Vp~ Output Low Voitage Ip~ = 2.1 mA — — 0.4 V 

Ipp~ Vpp CUffEfli Vpp=OV^~V~~+~.CV — — 'f 1~ ,uA 

I~o Ouptut Leakage Current VouT=0.4V^-V~~ — — ±10 ~A 

AC CHARACTERISTICS 

SYMBOL CHARACTERISTIC 
TC54H1024AP/AF-85 TC54H1024AP/AF-10 

UNIT 
MIN. MAX. MIN. MAX. 

tA~~ Address Access Time — 85 — 100 

t~ E  CE to Output Valid — 85 — 100 

to E  OE to Output Valid — 45 — 50 
ns 

tp F ~ CE to Output in High-Z — 30 — 50 

YDFZ OE to Output in High-Z - 30 - 50 

toH  Output Data Hold Time 5 - 10 - 

AC TEST CONDITIONS 

Ouput Load 	 : 1 TTL Gate and CL=100pF 
Input Pulse Rise and Fall Times 	: lOns Max. 
Input Pulse Levels 	 : 0.45V to 2.4V 
Timing Measurement Reference Levels : Inputs 0.8V and 2.2V Outputs 0.8V and 2.OV 
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TC54H1024AP/AF-85, -10 

CAPACITANCE *(Ta=25°C, f=1MHz) 

SYMBOL CHARACTERISTIC TEST CONDITION MIN. MAX. UNIT 

CiN Input Capacitance ViN = OV — 16 
PF 

~our Output Capacitance Vour = OV — 16 

* This characteristic is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

AO^-A 15 

CE 

OE 

DO~--D15 
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TC54H1024AP/AF-85, -10 

HIGH SPEED PROGRAM OPERATION 
DC RE COMMENDED OPERATING Cc~Nr~rmrnrrc 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT 
V iH Input High Voltage 2.2 — Vcc+0.3 V 
V i~ Input Low Voltage — 0.3 — 0.8 V 
ucc V~~ Power Supply Voltage 6.00 6.25 6.50 V 
VPP VPP 	Power Suppiy Voltage 12.50 12.75 13.00 V 

DC AND OPERATING CHARACTERISTICS(Ta=25±5°C,VCC=6.25V±0.25V,VPP=12.75Vf0.25V) 
SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. 

~u Input Current 
V~N = ~ ~ VCC — — 

VoH Output High Voltage IoH =— 400,uA 2_4 _ 
vo~ Output Low Voltage Ip~ = 2.1 mA _ _ 
~cc V~~ Supply Current _ 

~PP2 VPP Supply Current Vpp- 13.OV _ _ 

MAX. UNIT 

± ~ ~ ~A 

— V 

0.4 ~/ 

50 mA 

100 mA 

AC PROGRAMMING CHARACTERISTICSfTa-25+~°r vr.r.—a ~~~ra-~ ~~tT ~m,~_,~ „~t. ~ „ • --- _ —...—..., .~. —~~..~vv sv.~,civ/ 
SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

tA5 Address Setup Time _ 2 _ _ 
~s 

taH Address Hold Time _ 2 _ _ 
~s 

tcES CE Setup Time _ 2 _ _ 
~s 

tCEH CE Hold Time _ 2 _ _ 

— 

,~s 

5 ~ 
t ~5 Data Setup Time _ 2 — 
tDH Data Hold Time _ 2 — — 

f~ S 
tvs VPp Setup Time _ Z — — k 5 
tPw Program Pulse Width — 0.095 0.1 0.105 ms 
toE OE to Output Valid — — — 500 ns 
tDF2 OE to Output in High-Z CE = V i ~ — — 150 ns 
toES OE Setup Time _ Z — — ~ 5 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL =100pF 
+ Input Pulse Rise and Fall Times 	: lOns Max. 
• Input Pulse Levels 	 : 0.45V and 2.4V 
• Timing Measurement Reference Levels : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.OV 
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HIGH SPEED PROGRAM OPERATION 

TIMING CHART 

AO^-A15 

CE 

OE 

D0~-D15 

PGM 

Vpp 

~ - 

TC54H1024AP/AF-85, -10 

1 ~' 

I 

i :' 
~: 	;: 

; :; 	::; 

~~:: 	;: 
~ 
I,: 	~ 

E; 

! 	:~: 
t 	:' 
t 
~: 

Note : 1. V~~ must be applied simultaneously or before Vpp and cut off simuitaneously or after Vpp. 
2. Removing the device from socket and setting the device in socket with Vpp=12.75V may cause 

permanent damage to the device. 
3. The Vpp supply voltage is permitted up to 14V for program operation, so the voltage over 14V 

should not be applied to the Vpp terminal. 
When the switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of its 
pulse should not be exceeded 14V. 
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TC54H1024AP/AF-85, -10 

OPERATION INFORMATION 

The TC54H1024AP / AF's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

MODE 	 PIN CE OE PGM VPP V~~ DO^-D15 Power 

READ 
Read L L H Data Out 

Output Deselect * H * 5V 5V Active 
OPERATION High Impedance Standby H * * Standby 

PROG RAM 
Program L H L Data In 

Program Inhibit H * * High Impedance OPERATION 12.75V 6.25V Active L H H 
Program Verify L L H Data Out 

..vec .•i-- r 1H .  L ••• v ILr -... y IH OI' V IL 

READ MODF 

The TC54H1024AP / AF has three control functions. The chip enable (CE) controls the 
operation power and should be used for device selection. 

The output enable (OE) controls the output buffers, independent of device selection. Assuming 
that CE = OE = VIL and PGM = VIH, the output data is valid at the output after address access time 
from stabilizing of all addresses. 

The CE to output valid (tCE) is equal to the address access time (tACC)• 
Assuming that CE = VIL, PGM = VIH and all addresses are valid, the output data is valid at the 

outputs after tp~ from the falling edge of OE. 

OUTPUT DESELECT MODE 
Assuming that C~ = VIH or OE = VIH, the outputs will be in a high impedance state. So two or 

more ROMs can be connected together on a common bus line. 
When CE is decoded for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC54H1024AP / AF has a low power standby mode controlled by the ~ signal. 
By applying a high levei to the CE input, the TC54H1024AP / AF is placed in the standby 

mode which reduce the operating current to 100,uA by applying MOS-high level (V~C) and then the 
outputs are in a high impedance state, independent of the OE inputs. 
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TC54H1024AP/AF-85, -10 

pROGR.AM  MODE 

Initially, when received by customers, all bits of the TC54H1024AP / AF are in the "1" state 
which is erased state. 

Therefore the program operation is to introduce O'S data into the desired bit locations by 

electrica lly  programming. 
The levels required for all inputs are TTL. The TC54H1024AP / AF can be programmed any 

location  at anytime -- either individually, sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that the desired data is correctiy programmed on the programmed 

bits. 

The verify is accomplished with OE and CE at VIL and PGM at VIx• 

PROGR.AM INHIBIT MODE 

Under the condition that the program voltage (+ 12.75V) is applied to Vpp terminal, a high 
level CE or PGM input inhibits the TC54H1024AP / AF from being programmed. 

Programming of two or more EPROMs in parallel with different data is easily accomplished. 
That is, all inputs except for CE or PGM may be commonly connected, and a TTL low level 
program pulse is applied to the CE and PGM of the desired device only and TTL high level signal 
is applied to the other devices. 

HIGH SPEED PROGRAM OPERATION 

The device is set up in the high speed programming mode when the programming voltage 
(+ 12.75V) is applied to the Vpp terminal with VCC = 6.25V and PGM = VIg. 

The programming is achieved by applying a single TTL low level O.lms pulse the PGM input 
after addresses and data are stable. Then the programmed data is verified by using Program 
Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied and then 
programmed data is verified. This should be repeated unitl the program operates correctly (max. 
25 times). 

~Vhen programming has been completed, the data in all addresses should be verified with 

VCC =vPP  = 5V. 
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TC54H1024AP/AF-85, -10 

HIGH SPEED PROGRAM OPERATION 

FLOW CHART 
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TC54H1024AP/AF-85, -10 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC54H1024AP / AF which identi~es it's 
manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 
TC54H1024AP / AF by using this mode before program operation and automatically set program 
voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to VIL in read operation. Data output in this conditions is manufacturer code. 
Device code is identified when address AO is set to VIH• 

These two codes possess an odd parity with the parity bit of (D7). 
The following table shows electric signature of TC54H1024AP / AF. 

PINS HEX 
AO ~ts ~ta ~i3 ~t2 ~ti ~to ~9 ~8 ~7 ~6 ~5 ~a D 3  DZ  D~ Dp 

SIGNATUftE DATA 

Manufacturer Code V~~ + • s s s s s * 1 0 0 1 1 0 0 0 •*98 

Device Code ViH * + * * + * * * 1 0 0 0 1 0 0 1 **89 

Notes: A9=12Vt0.5V, A l —Ag, A lo —Ai5~ ~. ~ =V1L. P M—vIH 
	 * : Don't care 
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V~~ 

A18 

A17 

aia 

A13 
A8 
A9 
aii 

OE 

A10 

CE 
D7 
D6 

DS 

D4 

D3 

Vpp 
A16 
A15 
at2 
A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 

DO 

D1 

D2 

GND 

1 32 
31 Z 
30 3 
29 4 
28 s 

6 2~ 

7 26 

8 zs 

g 24 

70 23 

17 22 

~2 21 

13 20 

14 ~9 

15 18 

16 » 

TC544000P / P'./ FT 

PIN NAMES 

AO^-A18 Address Inputs 

D0~-D7 Outputs (Inputs) 

CE Chip Enable Input 

~E Output Enable Input 

ucC ucC Supply Voitage 

V PP Program Supply Voltage 

GND Ground 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

- 2 -150 T 44000P F FT 1 C5 , 
524,288 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 
The TC544000P / F/ FT is a 524,288 word X 8 bit one time programmable read only memoly, 

and molded in a 32 pin plastic package. The access time of TC544000P / F/ F"I' is 120ns / 150ns 
and has low power standby mode which reduces the power dissipation without increasing access 

time. 
The electrical characteristics and programming method are the same as U.V. EPROM 

TC574000D'S once programmed, the TC544000P / F/ FT can not be erased because of using plastic 
DIP without transparent window. 

FEATURES 

• Peripheral circuit 	: CMOS 
Memory cell 	: N-MOS 

• Access time 
— 12 — 150 

V~C  SV ± 5% 5V ± 10% 

Temp 0°C--70°C 

tq~~ 120ns 750ns 

—12 are satisfied with the specification 
of —150 

• Low power dissipation 
Active -: 60mA/8.3MHz 
Standby: 100,UA (Ta=70°C) 

• High speed programming operation 
• Single 5V power supply 
• Full static operation 
~ Input and output TTL compatible 
• JEDEC standard 32 pin 
• TC544000P : DIP32—P-600 

TC544000F : SOP32 —P — 525 
TC544000FT : TSOP32—P-400 

PIN CONNECTION (TOP VIEW) 
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TC544000P/F/FT-12, -150 

BLQ~CK DIAGRAM 

O E o— 

C E o— 

AO o— 
A 1 0— 
A2 0— 
A3 0— 
A4 0— 
A5 ~ 
A6 0— 
A7 ~- 
A8 ~- 
A9 0— 

A1~ 4— 
A 1 1 0— 
A 12 0— 
A 13 0-- 
A 14 0— 
A 15 a-- 
A 16 0--- 
A 17 0— 
A 18 0-- 

MODE SELECTION 

*: HorL 

MAXIMUM RATINGS 

	

Vpp 	GND 	VCC 

	

W 	W 	W 

OE, CE CIRCUIT 

	

9 	COLUMN 

	

N 	 DECODER 
~ 
w 
LL 
LL 
~ 
m 
N N 
w 

	

~ 	10 	ROW ~ 
QDECODER 

DO D1 D2 D3 D4 D5 D6 D7 

OUTPUT BUFFERS 

51.2 
COLUMN I/O CIRCUIT 

1024 	MEMORY CELL ARRAY ~—~ 
524,288 x 8bits 

PIN 
MODE CE OE VPP V~~ DO~D7 Power 

Read L L 
5V 5V 

Data Out 
A<tive 

Output Deselect * H High Impedance 
Standby H * High Impedan<e Standby 
Program L H 

12.50V 6.25V 
Data In 

Active Program Inhibit H H High Impedance 
Program Verify * L Data Out 

SYMBOL ITEM RATING UNIT 

ucc UcC Power Supply Voltage -0.6--7.0 V 
V PP Program Supply Voltage - 0.6--14.0 V 
V iN Input Voltage - 0.6--7.0 V 

V iN (A9) Input Voltage (A9) - 0.6-~-13.5 V 

V i~o InpuVOutput Voltage -0.6-rV~~+0.5 V 
Pp Power Dissipation 	 , 1.5 W 

TSOLDER Soldering Temperature • Time 260 • 10 °C • sec 

Tstrg Storage Temperature -65-125 °C 
Top, Operating Temperature 0--~70 °~ 

* : SOP Package 
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TC544000P/F/FT-12, -150 

READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER TC544000P/F/FT-12 TC544000P/F/FT-150 

V iH Input High Voltage 2.2V--V~~+0.3V 2.2V~-V~~+O_3V 

V~~ Input Low Voltage - 03V^-0.8V 0.3V~0.8V 

Ucc VCC Power Supply Voltage SV ± 5% 5V ± 10% 

V PP VPp Power Supply Voltage V~~-0.6V-~-V~~+0.6V V«-0.6V^-V~~+0.6V 

DC AND OPER.ATING CHARACTERISTICS (Ta=0-~-70°C) 

SIMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN-O--V~~ — — t 10 ~sA 

~CCOt 
Operating Current 

CE = V~~ 
~ouT = OmA 

f = 8.3MHz — — 60 

mA f=6.7MHz — — 50 

~CCOZ f=1MHz ' 	— — 15 

~CCSi 
Standby Current 

CE = V~ H  — — 1 mA 

~CC52 CE=V~~-0.2V — — 100 ~A 

Vo H  Output High Voltage IoH =— 400pA 2.4 — — V 

Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 

Ipp~ Vpp CU~f2f1t Vpp = V~~ ± 0.6V - - ± 1 O /~A 

I~p Output Leakage Current VouT=0.4V^-V~~ — — t 10 ,uA 

AC CHARACTERISTICS (Ta = 0 -~- 70°C , Vpp = VCC f 0.6V) 

SIMBOI PARAMETER TEST CONDITION 
TC544000P / F/ FT — 12 TC544000P / F/ FT — 150 

UNIT 
MIN. MAX. MIN. MAX. 

tA~~ Address Access Time CE = OE = V i ~ — 120 — 150 ns 

t~ E  CE to Outp~t Valid OE = V~~ — 120 — 150 ns 

tp E  OE to Output Valid CE = V i ~ — 60 — 70 ns 

tpF~ CE to Output in High-Z OE - Vi~ 0 50 0 60 ns 

tpFZ OE to Output in High-Z CE=Vi~ 0 50 0 60 ns 

toH  Output Data Hold Time CE = OE = V~~ 0 — 0 — ns 

TC544000P / F/ FT-12 are satisfied with the specification of TC544000Y / r' / 1~"1' / r"1' —15U 

AC TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and Fall Times 
• Input Pulse Levels 
• Timing Measurement Reference Level 

: 1 TTL Gate and CL=100pF 
: lOns Max. 	 1 
: 0.45V-~-2.4V 

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.OV 
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TC544000P/F/FT-12,-150 

CAPACITANCE*. (Ta=25°C, f=1MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT 

C i N Input Capacitance ViN = OV — 9 
PF 

~ouT Output Capacitance VouT = OV — 13 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

-.. 

, a,~ 
I . 
, 	~ ;: 

; 	::. 

, I 	-  
,;  I 

i. 

li: 	
-- 

~;~ 	- 

'~~~: 	~ 
;.; 

~, ~: 	_ 
;; 

AO^-At 8 

CE 

OE 

DO^-D7 
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TC544000P/F/FT-12, -~ 50 

HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 — V~~+ 1.0 V 

V i ~ Input Low Voltage — 0.3 — 0.8 V 

ucC ucC Power Supply Voltage 6.00 6.25 6.50 V 

VPP VPP Power Supply Voltage 12.20 12.50 12.80 V 

DC AND OPREATING CARACTERISTICS (Ta = 25 t 5°C,VC~ = 6.25V ± 0.25V,Vpp =12.50V f 0.30V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN = 0^-V~~ — — t 10 ~sA 

VpH  Output High Voltage IpH= —400~A 2.4 — — V 

Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 

~CC UCC Supply Current — - — 30 mA 

IppZ Vpp SUp(7IY CUffEf1C Vpp= 12.8V — — 5~ mA 

AC PR.OGRAMMING CHARACTERISTICS (Ta = 25 ± 5°C, VCC = 6.25V ± 0.25V, Vpp =12.50V t 0.30V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time — 2 — — ~5 

tAH Address Hold Time — 2 — — ~s 

tcES CE Setup Time — 0 — — ~s 

tCEH CE Hold Time — 0 — — ~s 

toES OE Set up Time — 2 — ,us 

tps Data Set up Time — Z — — ~5 

tp H  Data Hold Time — 2 — — µS 

t~ PS Vpp Set up Time — 2 — — ~5 

tvcs Vcc Set up Time — 2 — — ~S 

tPW Program Pulse Width CE = V i ~, OE = V iH 45 50 55 ~s 

tp E  OE to Output Valid CE = V iH —  —  100 ns 

LpFp OE to Output in High-Z CE = V~ H  — —~ 90 ns 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL (100pF) 
f •  Input Pulse Rise and Fall Time 	: 10ns Max. 

• Input Pulse Levels 	 : 0.45V^-2.4V 
• Timing Measurement Reference Level : Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGR.AM OPERATION 

AO^-A 18 

CE 

OE 

D0~-D7 

Vpp 

V CC 

~ ~; 
~~ 

;' 

- 

, 
;: 

TC544000P/F/FT-12,-150 

Note 1. VCC must be applied simultaneously or before Vpp and cut off simultaneously or 
after Vpp. 

2. Removing the device from socket and setting the device in socket with 
VPP =12.50V may cause permanent damage to the device. 

3. The VPP supply voltage is permitted up to 14V for program operation. 
So the voltage over 14V should not be applied to the VPP terminal. 
When the switching pulse voltage is applied to the VPP terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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TC544000P/F/FT-12, -150 

OPERATION INFORMATIpN 

The TC544000P / F/~" S  Six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN NAMES (NUMBER) 	CE MODE OE 	VPp 	VCC DO^-D7 (22) (24) 	(1) 	(32) (13^~15, 	17-~-21) POWER 
Read 	 Read 	 L L 
Operation 	Output Deselet 	 * H 

Data Out 
Active 

(Ta - 0^-70°C) 5V 	5V High Impedance Standby 	 H * 
Program 	Program 

High Impedance Standby 
L 

Operation 	Program Inhibit 	 H 
H Data In 

(Ta = 25 ± 5°C) 	program Verify 	 " 
H 	12.50V 	6.25V High Impedance Active 
L Data Out 

Note : H; VIH. L: VIL, 	*: V1I-I or VIL 

READ MODE 

The TC544000P / F/ FT has two control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE = OE = VIL, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tC E) is equal to the address access time (tACC)• 

Assuming that CE = VIL and all addresses are valid, the output data is valid at the outputs 
after tpE from the failing edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE = VIH or OE = VIg, the outputs will be in a high impedance state. So two or 
more TC544000P / F/ FT's can be connected together on a common bus line. When CE is decoded 
for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 	 , 

The TC544000P / F/ FT has a low power standby mode controlled by the CE signal. By 
applying a high level to the CE input, the TC544000P / F/ FT is placed in the standby mode which 
reduce the operating current to 100,uA by appiying MOS-high level (VCC) and then the outputs are 
in a high impedance state, independent of the OE inputs. 
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TC544000P/F/FT-12,-150 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC544000P / F/ FT are in the "1" state 
which is erased state. Therefore the program operation is to introduce "0's" data into the desired 
bit locations by electrically programming. The TC544000P / F/ FT is in the programming mode 
when the Vpp input is at 12.50V and CE is at Low under OE=VIH• 

The TC544000P / F/ F'I' can be programmed any location at any time either indivicually, 
sequentially, or at random. 

PROGRAM VERIFY MODE 

The verigy mode is to check that desired data is correctly programmed on the programmed 
bits. The verify is accomplished with OE at VIL• 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+ 12.50V) is applied to Vpp terminal, a high 
level CE and OE input inhibits the TC544000P / F/ F`I' from being programmed. 

Programming of two or more TC544000P / F/ FT's in parallel with different data is easily 
accomplished. That is, all inputs except for CE and OE may be commonly connected, and a low 
level program pulse is applied to the CE of the desired device only and high level signal is 
applied to the other devices. 	 _ 

HIGH SPEED PROGRAM MODE 

The device is set up is the high speed programming mode when the programming voltage 
(+12.50V) is applied to the Vpp terminal with V~~=6.25V. 

The programming is achieved by applying a single low level 50~s pulse to the CE input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify 
Mode. If the programmed data is not correct, another program pulse of 50,r~s is applied and then 
the programmed data is verified. This should be repeated until the program operates correctly 
(max. 25 times) . 

After correctly programming the selected address, the additional program pulse with width of 1 
time more than that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified with 

vCC=VPP=5V. 

;~- 
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TC544000P/F/FT-~ 2, _~ 50 

HIGH SPEED PROGRAM MODE 

FLOW CHART 
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TC544000P/f/FT-12, -150 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC544000P / F which identifies its 
manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 
TC544000P / F by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to VIL in read operation. Data output in this conditions is manufacturer code. 
Device code is identi~ed wheri address AO is set to VIH. 

These two codes possess an odd parity with the parity bit of MSB (D7). 
The following table shows electric signature of TC544000P / F. 

PINS AO D7 D6 D5 D4 D3 D2 D1 DO HEX. 
SIG NATU RE DATA 

Manufacture Code Vi~ 1 0 0 1 1 0 0 0 98 

Devi<e Code ViH 1 0 0 0 1 1 0 0 8C 

Notes: A9=12Vf0.5V 
Al^-A8, A10-~-A18, Z,̀ E, ZSE=ViL 
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- 	 SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

-T 	- - 44000AP F 1 _ 	 A 2 ~50 _ 	 , 
524,288 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 	 , 
The TC544000AP / AF is a 524,288 word X 8 bit one time programmable read only memoly, 

and molded in a 32 pin plastic package. The access time of TC544000AP / AF is 120ns / 150ns and 
has low power standby mode which reduces the power dissipation without increasing access time. 

The electrical characteristics and programming method are the same as U.V. EPROM 
TC574000AD'S once programmed, the TC544000AP / AF can not be erased because of using plastic 
DIP without transparent window. 

FEATURES 

~ Peripheral circuit 	: CMOS 
Memory cell 	: N-MOS 

• Access time 
—12 —150 

V~~ 5V ± 5°/a 5V ± 10% 
Temp 0°C--70°C 

tacC 120ns 150ns 

—12 are satisfied with the speci~cation 
of —150 

• Low power dissipation 
Active : 60mA/8.3MHz 
Standby: 100,uA (Ta = 70°C) 

• High speed programming operation 
• Single 5V power supply 
• Full static operation 
• Input and output TTL compatible 
• JEDEC standard 32 pin 
• TC544000AP : DIP32—P-600 

TC544000AF : SOP32 —P — 525 

PIN CONNECTION (TOP VIEW) 

Vpp 
	1 	 32 VCC 

A16 z 	 31 A18 
A15 3 	30 A17 
niz 4 	29 aia 
a~ s 	 z8 A13 

A6 6 	 27 A8 

AS 7 	 26 A9 

A4 a 	 zs A11 

A3 9 	 24 OE 

A2 70 	 23 A10 

A1 
	

11 	 22 CE 

AO 
	

12 	 21 D7 

00 13 	 20 D6 

D1 
	

14 	 19 DS 

D2 
	

15 	 18 D4 

GND 16 	 17 D3 

TC544000AP / AF 

PIN NAMES 
AO^-A18 Address Inputs 

DO^~D7 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable Input 

~cc ~cc Supply Voltage 

V PP Program Supply Voltage 	~ 

GND Ground 
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TC544000AP/AF-12, -150 

BLOCK DIAGRAM 

OE ~ 

CE ~- 

AO ~ 
A 1 o-- 
A2 0— 
A3 0— 
A4 ~ 
AS o— 
A6 0— 
A7 0— 
A8 0— 
A9 o-- 

A~0 ~ 
A 1 1 o-- 
A 12 o-- 
A 13 o-- 
A14 ~ 
A 1 S o--- 
A 16 0— 
A 17 o-- 
A 18 0— 

MODE SELECTION 

	

Vpp 	GND 	V~~ 	 DO D1 D2 D3 D4 D5 D6 D7 

_1 	 V' 	 W 

OE, CE CIRCUIT 	~ 	 OUTPUT BUFFERS 

	

$ 	COLUMN 	256 	
COLUMN I/O CIRCUIT 

	

~„ 	 DECODER 
~ 

	

LL 	 ~m 
N 
N 

	

~ 	~~ 	ROW 	2048 	MEMORY CELL ARRAY 

	

o 	 DECODER 	 524,288 x 8bits 
Q 

PIN 
MODE CE OE VPP V~~ DO^-D7 Power 

Read L L 

5V 5V 
Data Out 

A<tive 
Output Desele<t • H High Impedance 

Standby H * High Impedance Standby 

Program L H 
12.50V 6.25V 

Data In 
Active Program Inhibit H H High Impedance 

Program Verify * L Data Out 

s: HorL 

MAXIMUM RATINGS 
SYMBOL ITEM RATING UNIT 

V« V~~ Power Supply Voltage - 0.6-~7.0 V 

Vpp Program Supply Voltage -0.6^-14.0 V 

V~ N  Input Voltage - 0.6~-7.0 V 

V iN (A9) Input Voltage (A9) -0.6--13.5 V 

V iip InpuUOutput Voltage -0.6^-V~~+0.5 V 

Pp Power Dissipation 1.0/0.6* W 

TSOLDER Soldering Temperature • Time 260 • 10 °C • sec 

Tstrg Storage Temperature -65^-125 °C 

Top~ Operating Temperature 0--70 °C 

* : SOP Package 
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TC544000AP/AF-12, -150 

READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAM ETER TC544000AP / AF - 12 TC544000AP / AF - 150 

V iH Input High Voltage 2.2V^-V~~+0.3V 2.2V^-V~~+0.3V 
V i ~ Input Low Voltage - 0.3V-~-O.SV 0.3V--0.8V 

uCC ucC Power Supply Voltage 5V ± 5% 	' SV ± 10% 

V PP VPP Power Supply Voltage V~~-0.6V-~-V~~+0.6V V~~-0.6V^-V~~+0.6V 

DC AND OPERATING CHARACTERISTICS (Ta=O--'70°C) 

SIMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN = 0~-V~~ - - ± 10 ~A 

~CCOt 
Operating Current 

~E = VIL 

~ouT = OmA 

f=8.3MHz - - 60 

mA f=6.7MHz - - 50 

~CCOZ f = 1 MHz - - 30 

kcsi 
Standby Current 

CE - V iH -  -  1 mA 

~CCS2 CE = V~~ - 0.2V - - 100 f~A 

Vp H  Output High Voltage IpH =- 400~A 2.4 - - V 

Vp~ Output Low Voltage lo~ = 2.1 mA - - 0.4 V 

Ipp~ VPP Current Vpp = V~~ 1 O.6V - - ~'} l O ~A 

I~p Output Leakage Current Vp~T = 0.4V--V~~ — — # 10 f~A 

AC CHARACTERISTICS (Ta= 0-~- ?0°C , Vpp= VCC f 0.6V) 

SIMBOL PARAMETER TEST CONDITION 
TC544000AP / AF — 12 TC544000AP / AF — 150 

UNIT 
MIN. MAX. MIN. MAX. 

tA~~ Address Access Time CE = OE = V i ~ — 120 — 150 ns 

t~ E  CE to Output Valid OE = V i ~ — 120 — 150 ns 

to E  OE to Output Valid CE = V i ~ — 60 — 70 ns 

tpF~ CE to Output in High-Z OE = V~~ 0 50 0 60 ns 

tpFZ OE to Output in High-Z CE = V i ~ 0 50 0 60 ns 

tpH  Output Data Hold Time CE = OE = V~~ 0 — 0 — ns 
TC544000AP / AF-12 are satisfied with the specification of TC544000AP / AF-150 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL=100pF 
• Input Pulse Rise and Fall Times 	: 10ns Max. 
• Input Pulse Levels 	 : 0.45V-~-2.4V 
• Timing Measurement Reference Level : Inputs 0.8V and 2.2V, Outputs O.SV and 2.OV 
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-- 	~ i 

~' 

:; 

TC544000AP/AF-12, -150 

CAPACITANCE* (Ta=25°C, f=1MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT 
~irv Input Capacitance ViN = OV _ ~ 2 

~our Output Capacitance VouT = OV — ~ 5 
PF 

_...~ ru=a~==~~~~ .~ perioaicauy sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

AO--At 8 

CE 

QE 

?~: 

~: 

j : 	:  

;~ 	, 
~ i; 	~ 

I 

I 	~: 

~~~; 

DO^-D7 
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TC544000AP/AF-12, -150 

HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 
ViH Input High Voltage z.2 — ucC+ 1.0 V 
V i ~ Input Low Voltage — 0.3 — 0.8 V 

ucc ucc PoWer Supply Voltage 6.00 6.25 6.50 V 
V P p VPP Power Supply Voltage 12.20 12.50 12.80 V 

DC AND OPR,EATING CARACTERISTICS (Ta = 25 t 5°C,VCC = 6:25V f 0.25V,Vpp =12.50V f 0.30V) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~i  Input Current ViN = O--Vcc — — ± 10 ~A 
VoH Output High Voltage IpH =— 400f.A 2.4 — — V 
Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 
I« V« Supply Current — — — 30 mA 
Ipp2 VPP Supply Current VPP= 12.8V — — 50 mA 

AC PROGR.AMMING CHARACTERISTICS (Ta = 25 f 5°C, Vr.r. = 6.25V f 0.25V, V pp =12.50V t 0.30V) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNiT 

tAS Address Setup Time _ 2 _ _ ~ 5 
tAH Address Hold Time _ 2 _ _ ps 
tces CE Setup Time — 0 — — ~ s 
tCEH CE Hold Time — 0 — — ~s 
toES OE Set up Time _ Z _ ~ 5 
t~5 Data Set up Time _ 2 _ _ ~,5 

tDH Data Hold Time _ 2 _ _ ~5 

tVPS Vpp SEt up Time _ 2 _ _ ~S 

tvcs ucc Set up Time _ Z _ _ ~5 

taw Program Pulse Width CE = V i ~, OE = V~F{ 45 50 55 ,~s 

toE OE to O~tput Valid CE = V iH —  —  100 ns 

tDFP OE to Output in High-Z CE = V iH —  —  90 ns 

AC TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and Fall Time 
• Input Pulse Levels 
• Timing Measurement Reference Level 

: 1 TTL Gate and CL (100pF) 
: 10ns Max. 
: 0.45V~-2.4V 
: Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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AO ^-A 18 

CE 

OE 

DO-~-D7 

Vpp 

VCC 

TC544000AP/Af-12, -150 

y= "  

TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAM OPERATION 

Note 1. VCC must be applied simultaneously or before Vpp and cut off simultaneously or 
after Vpp. 

2. Removing the device from socket and setting the device in socket with 
VPP=12.50V may cause permanent damage to the device. 

3. The VPP supply voltage is permitted up to 14V for program operation. 
So the voltage over 14V should not be applied to the VPP terminal. 
When the switching pulse voltage is applied to the VPP terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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TC544000AP/AF-12, -150 

OPERATION INFORMATION 

The TC544000AP / AF's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN NAMES (NUMBER) 
MODE 

CE 
(22) 

OE 
(24) 

Vpp 
(1) 

V~~ 
(32) 

DO^-D7 
(13--15, 	17--21) pOWER 

Read 

Operation 
(Ta = 0-~-70°C) 

Read L L 

SV 5V 
Data Out Active 

Output Deselet '~ H High Impedance 

Standby H * High Impedance Standby 

Program 
Operation 
(Ta = 25 ± 5°C) 

Program L H 
12.SOV 6.25V 

Data In 

Active Program Inhibit H H High Impedance 

program Verify * L Data Out 

Note : H; VIH> L: VIL,. *: ViH or VIL 

READ MODE 

The TC544000AP / AF has two control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE = OE = VIL, the output data is valid at the 
outputs after address access time from stabilizing of aIl addresses. The CE to output valid (tCE) is 
equal to the address access time (tACC)• 

Assuming that CE = VIL and all addresses are valid, the output data is valid at the outputs 

after tp~ from the falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE = VIH or OE = VIH, the outputs will be in a high impedance state. So two or 

more TC544000AP / AF's can be connected together on a common bus line. When CE is decoded for 

device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC544000AP / AF has a low power standby mode controlled by the CE signal. By applying 

a high level to the CE input, the TC544000AP / AF is placed in the standby mode which reduce the 

operating current to 100~A by applying MOS-high level (VCC) and then the outputs are in a high 

impedance state, independent of the OE inputs. 
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.< i 	 ~I 	 ~: 	 ~ 	 ~, 

~1 	~iI 
, 	 I' 

' 1:=: 

i; 

TC544000AP/AF-12, -150 	' ` ~ `; ;: 
~ 

`~'; 	~ 
PROGRAM MODE 	 '' ~ ~ 

Initially, when received by customers, all bits of the TC544000AP / AF are in the "1" state 	E, I 
which is erased state. Therefore the program operation is to introduce "0's" data into the desired 	;: i 
bit locations by electrically programming. The TC544000AP / AF is in the programming mode when 	~'~ 
the Vpp input is at 12.50V and CE is at Low under OE = VIg. 	 ~;~: 

The TC544000AP / AF can be programmed any location at any time either indivicually, 	'' ~~ 
sequentially, or at random. 	 ~jl': ; 

PROGRAM VERIFY MODE 	 ~' 
i;~: 	~ : 

The verigy mode is to check that desired data is correctly programmed on the programmed 	"~~ : 
r~:~i: 

bits. The verify is accomplished with OE at VIL• 	 ~' ,. 	~ 

PROGRAM INHIBIT MODE 	 ~I~ ,.~ 

Under the condition that the program voltage (+ 12.50V) is ~applied to Vpp terminal, a high 

	

	=' ~,' .:i: 
level CE and OE input inhibits the TC544000AP / AF from being programmed. 	 `` ~ 

~<: ~ : 
Programming of two or more TC544000AP / AF's in parallel with different data is easily 	=<+ i 

accomplished. That is, all inputs except for CE and OE may be commonly connected, and a low 	;_ 
level program pulse is applied to the CE of the desired device only and high level signal is ~~ ~' ~$ ~: 
applied to the other devices. 	 ''~': v~ 

€~ 

HIGH SPEED PROGRAM MODE 	 ~' 

The device is set up is the high speed programming mode when the programming voltage 	 _ 
(+ 12.50V) is applied to the Vpp terminal with VCC = 6.25V. 

The programming is achieved by applying a single low level 50~s pulse to the CE input after 	__ 
addresses and data are stable. Then the programmed data is verified by using Program Verify 	~ °_ 
Mode. If the programmed data is not correct, another program pulse of 50~s is applied and then 	 __ 

~" `~ - 

the programmed data is verified. This should be repeated until the program operates correctly 	 -= 
(max. 25 times) . 	 I', ~ - 

After correctly programming the selected address, the additional program pulse with width of 1 	~': ;`;--~ 
time more than that needed for initial programming is applied. 	 II ~; 

When programming has been completed, the data in all addresses should be verified with 
VCC =VPP =5V. 	 ~. 
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TC544000AP/AF-12, -150 

HIGH SPEED PROGRAM MODE 

FLOW CHART 
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TC544000AP/AF-12, -150 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC544000P / F which identifies its 
manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 
TC544000AP / AF by using this mode before program operation and automatically set program 
voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to VIL in read operation. Data output in this conditions is manufacturer code. 
Device code is identified when address AO is set to VIH• 

These two codes possess an odd parity with the parity bit of MSB (D7). 
The following table shows electric signature of TC544000AP / AF. 

PINS HEX. 
AO D7 D6 D5 D4 D3 D2 D1 DO 

SIGNATURE DATA 

Manufacture Code Vi~ 1 0 0 1 1 0 0 0 98 

Device Code ViH 1. 0 0 0 1 1 0 0 8C 

Notes: A9=12Vt0.5V 
Al^-A8, A10--A18, '~E, OE=VIL 
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AO~A17 Address In ut 
D0~-D14 Out ut (In ut) 

CE Chi 	Enable In ut 
OE Out ut Enable In ut 

D15/A-1 ~utput(Input) 
/Address Input 

BYTE / VpP word, Byte select Input 
/ Program Su 	ly Voltage 

V~~ V ~ Su 	I 	Voltage 
V Ground 

A17 

A7 

A6 

AS 

A4 

A3 

az 
A1 

AO 

CE 

`/ss 
OE 

DO 

D8 

D1 

D9 

D2 

D10 

D3 

D11 

A17 

A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 

CE 

uss 
OE 

DO 

DB 

D1 

D9 

D2 

D10 

D3 

D11 

1 	 40 

2 	 39 

3 	 38 

4 	 37 

5 	 36 

6 	 35 

7 	 34 

8 	 33 

9 	 32 

10 	 31 

11 	 30 

12 	 29 

13 	 28 

14 	 27 

15 	 26 

16 	 25 

17 	 24 

18 	 23 

19 	 22 

20 	 21 

1 40 

2 39 

3 38 

4 37 

5 36 

6 35 

7 34 

8 33 

9 32 

10 31 

17 30 

72 29 

73 28 

14 27 

15 26 

76 25 

77 24 

18 23 

79 22 

20 21 

TC544200P/F 4M Mask ROM 
TC534200P 

48 

A9 

A10 

A11 

Al2 

A13 

A14 

A15 

A16 

BYTE / VPP 

~ss 
D15/A-1 

D7 

D14 

D6 

D13 

DS 

D72 

D4 

~cc 

A8 

A9 

A10 

A11 

a,t2 
A13 

A14 

ais 
A16 

BYTE 

~ss 
D15/A-1 
D7 

D14 

D6 

D73 
DS 

D12 

D4 

V~~ 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

~ 	~1 O T5 44~00 P ~120 5 C , 
4MEGA BIT (262,144 WORD x 16BIT/ 524,288 WORD x 8BIT) 
CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 

The TC544200P / F is a 4,194,304 bit CMOS One time programmable read only memory. It is 
organized as 256K words of 16 bit or 512K words of 8 bit. 

The TC544200P / F is compatible with 40 pin 4M bit Mask ROM. This product is packed in 
40 pin standard plastic package. The TC544200P / F is fabricated with the CMOS technology. 
Advanced circuit techniques provide both high speed and low power features with access time of 
120ns / 150ns and a maximum operating current of 60mA / 8.3MHz. 

The electrical characteristics and programming method are the same as U. V. EPROM 
TC574200D's once programmed, the TC544200P / F can not be erased because of using plastic DIP 
without transparent window. 

FEATURES 

• Peripheral circuit 	: CMOS 
Memory cell 	: NMOS 

• Fast access time 
(VCC=5V±10%, Ta=0-~-70°C) 

TC544200P / F —120 	: 120ns 
TC544200P / F —150 	: 150ns 

• Single 5V power supply 
• Low power dissipation 

Standby 	 : 100,~A 

PIN CONNECTION 

• Fuli static operation 
• Input and output TTL compatible 
• Three state output 

• High speed programming operation : tpW 50~s 
• 4M MROM compatible pinout 	: TC534200P 
• TC544200P : DIP40—P-600 

TC544200F : SOP40 —P — 525 

PIN NAMES 

(TOP VIEW) 	( Reference ) 
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TC544200P/F-120, -150 

BLOCK DIAGRAM 
Vpp 	VSS 	UCC 	 D15 ~~ DO 

f------ 	 r---- 
I 	 ~ 

1 

BYTE, CE, OE CIRCUIT 	~ 	OUTPUT BUFFERS 
~ 
~ 
~ 
~ 

r------------------------ -------~ 

I 	 g COLUMN 	5~2 	COLUMN I/O 

ADDRESS. 	DECODER 	 CIRCUIT 

BUFFERS 	 ~`. 

1~~I DECODER 1024 I 62,144x 16 B TS 
A 17 o—' 

MODE SELECTION 

P~NJ CE OE BVTE VCC DO--D7 D8^~D14 ~A15~ Power 
MODE 
Read 	( 16 6it ) L L H Data Out 

Data Out High Impedance L 
Read 	( Lower 8 Bit ) L L L 

( Lower 8 Bit ) 
Active Data Out High Impedance H 

Read 	( Upper 8 Bit ) L L L 
5V ( U 	er 8 Bit ) 

H High Impedance 
Output Deselect L H 

L High Im edance 	* 

Standby H * H High Impedance Standby 
L High Im edance 	* 

Program L H 
12.5V 6.25V 

Data In 
Active Pro ram Inhibit H H Hi h Impedance 

Pro ram Verif * L Data Out 

Note: H= VIH, ~= VIL~ *= V IH or VIL 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

U cc uCC Power Supply Voltage — ~~d'-~•~ V 

V PP Program Supply Voltage —~•6"-14•0 v 

V iN Input Voltage — 0• 6 "'~•~ V 

V~ N  (A9) Input Voltage (A9) — 0.6^-13.5 V 

V~ i p Input/Output Voltage —0.6-~-V~~+0.5 V 

Pp Power Dissipation 1•5 W 

TSOLDER Soldering Temperature • Time 260•10 °C • sec 

Tsrrt~ Storage Temperature —65--150 °C 

TppR Operating Temperature 0~70 °C 

BYTE 

OE 

CE 

A-1 

AO 
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TC544200P/F-120, -150 

READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

ViH Input High Voltage 2.2 — VCC+0.3 V 
V~~ Input Low Voltage —0.3 — 0.8 V 
Vc~ V~~ Power Supply Voltage 4.50 5.00 5.50 V 

D.C. AND OPERATING CHARACTERISTICS fTa = n-.-~n°~~ 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 
I~ i  Input Current ViN = OV-rVcc — — ± 10 ,r~A 
~ccoi 

Operating Current 
CE=OV I ouT =OmA f=8.3MHz — — 60 mA 

~cCO2 CE = OV I ouT =OmA f= 1MHz _ _ 30 mA 

~ccsi 
Standby Current 

CE = V iH —  —  1 mA 
~CC52 CE - V CC — 0.2 V _ _ 100 ~,q 
Vp H  Output High Voltage IpH= —400~A 2.4 — — V 

Vp~ Output Low Voltage Ip~=2.1mA — — 0.4 V 
Ipp~ VPP Current Vpp-OV -~-V~~+0.6V — — ±10 ~ A 
I~p Output Leakage Current VouT = 0.4V--V~c — — # 10 ~A 

A.C. CHARACTERISTICS (Ta - 0---7(l°["1 
SYMBOL PARAMETER — 120 —  150 UNIT MIN. MAX. MIN. MAX. 

tA~~ Address Access Time — 120 — 150 ns 
t~ E  CE to Output Valid — 120 — 150 ns 
tpE OE to Output Valid — 60 — 70 ns 
tpF~ CE to Output 	in High Impedance 0 50 0 60 ns 
tpF2 OE to Output 	in High Impedance 0 50 0 60 ns 

tpH Output Data Hold Time 0 — 0 — ns 
tBT BYTE to Output Valid — 120 — 150 ns 

tgTp BYTE to Output 	in High Impedance — 60 — 70 ns 

• A.C. TEST CONDITIONS 
• Output Load 
• Input Pulse Rise and Fall Time 
• Input Pulse Levels 
• Timing Measurement Reference Level 

: 1 TTL Gate and CL = 100PF 
: 10ns Max 
: 0.45V and 2.4V 
: Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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AO--A17 

CE 

OE 

DO^-D15 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

CIN1 Input Capacitance V~N = OV — 6 10 PF 

C iN2 Input Capacitance (BYTE / V PP)  ViN = OV — 110 120 PF 

~our Output Capacitance Vour=OV — 10 12 PF 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS 

WORD - WIDE READ MODE 

NOte: BYT~ / Vpp = VjH 

TC544200P/F-120, -150 

('APACITANCE * (Ta - 25°C. f - 1 MHzI 
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A- t-~-A17 

CE 

OE 

DO-~-D7 

BYTE / Vpp 

D0~-D7 

D8^-D15 

TC544200P/F-120, -150 

BYTE - WIDE READ MODE 

Note: BYTE / Vpp - Vi~ 

BYTE TRANSITION 

AO^-A17 

High Z 
A-1 

Note: CE, OE = Vi~ 
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;a ~ 

i. 

~1! 

i 

;:; ~ ; ; 	i 	;,,  
,j~ ;; ,; 
I! HIGH SPEED PROGRAM OPERATION 

n_~. RECOMMENDED OPERATING CONDITIONS 

TC544200P/F-120, -150 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 - V~~+ 1.0 V 

V i ~ Input Low Voltage - 0.3 - 0.8 V 

V« V~~ Power Supply Voltage 6.00 6.25 6.50 V 

V PP VPP Power Supply Voltage 12.20 12.50 12.80 V 

f) C' AND ~PERATING CHARACTERISTICS (Ta = 25 ± 5°C, Vrc- = 6.25 ± 0.25V, Vpp = 12.50 ± 0.30V) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN = OV~-V~~ - - ± 10 ~A 

Vo H  Output High Voitage IpH =-400~A 2.4 - - V 

Vp~ Output Low Voltage lo~ = 2.1 mA - - 0.4 V 

~cc ucc Supply Current - ~- - 40 mA 

Ipp Z  VPP Supply Current Vpp= 12.8V - - 50 mA 

A C_ PRC~GRAMMING CHARACTERISTICS (Ta-25±5°C. V~c-=6.25±0.25V, VPP=12.50±0.30V) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX_ UNIT 

tAS Address Setup Time - 2 - - ~S 

tAH Address Hold Time - z - - ~S 

tcES CE Setup Time - 0 - - ~s 

tCEH CE Hold Time - 0 - - ~s 

toES OE Setup Time - 2 - - ~S 

tps Data Setup Time - 2 - - ~5 

tpH  Data Hoid Time - 2 - - ~ss 

t~ PS  VPP Setup Time - 2 - - ~5 

tvCS UCC Setup Time - 2 - - ~5 

tPW Program Pulse Width - 45 50 55 ,~s 

tp P~r Overprogram Pulse Width Note 1 45 50 55 ~s 

tp E  OE to Output Valid CE = V iH -  -  100 ns 

tpFp OE to Output in High Impedance CE - V iH -  -  90 ns 

• A.C. TEST CONDITIONS 
• Output Load 
• Input Pulse Rise and Fall Time 
• Input Pulse Leve~s 
• Timing Measurement Reference Level 

1 TTL Gate and CL = 100PF 
10ns Max 
0.45V and 2.4V 
input 0.8V and 2.2V, Output 0.8V and 2.OV 

Note 1: tppW depends on the program pulse width which is required in the initial program. 
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tVPS ~--~ 

BYTE / Vpp 

tvCs H 

V CC 

HIGH SPEED PROGRAM OPERATION 

AO--A17 

CE 

EtA$ , 	t~PW_~ 	 t~> 
tOPW 
~Y 

tCEH 	 tCES -~ F 	 H 
tOES 	 tDFP 

~> 	 ~> 

tDS 	 tDH f~ 	F 
~~ 

D iN STABLE 	 DouT VALID 

OE 

DO--D 15 

TC544200P/F-120, -150 

TIMING WAVEFORMS 

PROGRAM 	 PROGRAM VERIFY 

Note: 1. VCC must be applied simultaneously or before Vpp and cut off simultaneously 
or after Vpp. 

2. Removing the device from socket and setting the device in socket with 
Vpp =12.50V may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. So the 
voltage over 14V should not be applied to the Vpp terminal. When the 
switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of 
its pulse should not be exceeded 14V. 
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TC544200P/f-120, -150 

pPERATION INFORMATION 
The TC544200P / F's ,  eight operation mode are listed in the following table. Mode selection can 

be achieved by applying TTL level signal to a11 inputs. 

PINS CE OE BvTE VcC DO^-D7 D8—D14 ~A15~ Power 
MODE 
Read 	( 16 Bit ) L L H Data Out 

Data Out High Impedan<e L 
Read 	( Lower 8 Bit ) L L L 

( Lower 8 Bit ) 
Active Data Out High Impedance H 

Read 	( Upper 8 Bit) L L L 
5V ( Up er 8 Bit) 

H High Im edance Output Deselect L H 
L High Impedance 	* 

Standb y H * H High Im edance 
Standby 

L High Impedance 	' 	* 
Program L H 

12.SV 6.25V 
Data In 

Active Program Inhibit H H High ~Im edance 
Pro ram Verif ~ L Data Out 

Note: H= V IH. ~= VIL~ *= V IH or VIL 

READ MODE 
The TC544200P / F has the BYTE / Vpp terminal that selects word - wide output and byte - wide 

output. When BYTE / Vpp is set to VIH, the word - wide output is selected, and D15 / A-1 pin is 
used for D15 data output. 

When BYTE / Vpp is set to VII„ the byte - wide output is selected, and D15 / A- 1 pin is used 
for A- 1 address input. When A- 1 is set to VIL in this condition, the data output is selected 
lower 8 bits of the 16 bit data which has been programmed. When A-1 is set to Vig, the data 
output is selected upper 8 bits. 

The TC544200P / F has two control function. The chip enable (Z,E) controls the operation 
power and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE = OE = VIL, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tC~) is 
equal to the address access time ( tACC) • Assuming that CE = VIL and all addresses are valid, the 
output data is valid at the outputs after tp~ from the falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE = Vig or OE = VIH, the outputs will be in a high impedance state. So two 
or more TC544200P / F's can be connected together on a common bus line. When CE is decoded 
for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC544200P / F has a low power standby mode controlled by the ~ signal. By applying a 
high level to the ~GE input, the TC544200P / F is placed in the standby mode which reduces the 
operating current to 100~A by applying MOS - high level (VCC) and then the outputs are in a high 
impedance state, independent of the OE input. 
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TC544200P/F-120, -150 

PROGRAM MODE 

Initially, when recieved by customers, all bits of the TC544200P / F are in the "1" state which 
is erased state. Therefore the program operation is to introduce "0's" data into the desi"red bit 
location by electrically prograunming. The TC54420~P / F is in the programming mode when the 
Vpp input is at 12.50V and CE is at TTL — Low under OE = VIH. Data to be prograrruned must be 
applied 16 bits in parallel to the data pins. 

The TC544200P / F can be programmed any location at anytime either individually, 
sequentially, or at random. 

RROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the programmed bits. 
The verify is accomplished with OE at VIL. The programmed data should be compared with 

the original word-wide (16 bit) data. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (12.50V) is applied to Vpp terminal, a high level 
~ input inhibits the TC544200P / F from being programmed. Prograxnnzing of two or more 
EPROMs in parallel with different data is easily accomplished. That is, all inputs except for CE 
and OE may be commonly connected, and a TTL low level program pulse is applied to the CE of 
the desired device only and TTL high level signal is applied to the other devices. 

GH SPEED PROGRAM MODE 

The device is set up the high speed programming mode when the programming voltage 
(12.50V) is . applied to the Vpp terminal with VCC = 6.25V. The programming is achieved by 
applying a single TTL low level 50,us pulse to the CE input after addresses and data are stable. 
Then the programmed data is verified by using Program Verify Mode. If the programmed data is 
not correct, another program pulse of 50~s is applied and then the programmed data is verified. 
This should be repeated until the program operates correctly(max. 25 times). 

After correctly programming the selected address, the overprogram pulse of same length that 
needed for initial programming should be applied. When programming has been completed, the 
data in all addresses should be verified with V~C = Vpp = 5V. 
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TC544200P/F-120, -150 

HIGH SPEED PROGRAM MODE 

FLOW CHART 

, 
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TC544200P/F-120, -150 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC544200P / F which identi~es its 
manufacturer and device type. The programming equipment may read out manufacturer code and 
device code from TC544200P / F by using this mode before program operation and automatically set 
program voltage (Vpp) and algorithm. 

Electric signature mode is set up when 12.V is applied to address line A9 and the rest of 
address lines is set to VIL in read operation. Data output in this condition is manufacturer code. 
Device code is identified when address AO is set to Vig. These two codes possess an . odd parity 
with the parity bit of (D7) . 

The following table shows electric signature of TC544200P / F. 

PINS 
AO D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO HEX 

DATA SIGNATURE 

Manufacturer Code V i ~ * * * * * " * * 1• 0 0 1 1 0 0 0 **98 

Device Code V~H * * " * * ' " * 1 0 0 0 1 1 1 1 **8F 

Note: A9 = 12.OV ± O.SV 
	

* Don't care 

A1 —A8, A10—A17, CE, OE=VIL 
BYTE / VPP = V~H 
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SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

TC54409 P F -120 6 , 
4 MEGA BIT (262,144 WORD x 16 BIT) 
CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 	 `~ ±i: 
The TC544096P/F is a 262,144 word X 16 bit CMOS one time programmable read only 	''!~, 

memory. The TC544096P/F is JEDEC standard pin configuration. 
TC544096P/F is fabricated with the CMOS technology. Advanced circuit techniques provide 

both high speed and low power features with a maximum operating current of 60mA / 8.3MHz and 
access time of 120ns / 150ns. 

The electrical characteristics and programming method and the same as U.V. EPROM 
TC574096D's once programmed, the TC544096P/F can not be erased because of using plastic 
package without transparent window. 

FEATURES 

• Peripheral circuit : CMOS 	 • Single 5V power supply 
Memory cell 	: N-MOS 	 • Full static operation 

• Fast access time 	 • High speed programming operation : tp~r 50fcs 
TC544096P/F-120 : 120ns (VCC = 5.OV f 10%) • Input and output TTL compatible 
TC544096P/F-150 : 150ns (VCC = 5.OV ± 10%) ~ JEDEC standard 40 pin 

• Low power dissipation 	 • TC544096P : DIP40 —P — 600 
Active : 60mA / 8.3MHz 	 TC544096F : SOP40—P-525 
Standby : 100,uA 

PIN CONNECTION (TOP VIEW) 
	

PIN NAMES 

AO^-A17 Address Inputs 

DO--D15 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable ~nput 

~cc uCC Supply Voltage 

VPP Program Supply Voltage 

V55 Ground 

Vpp 1 	 40 V~~ 

~E 2 	 39 A17 

D15 3 	 38 A16 

37 D14 4 A15 

D13 5 	 36 A14 

D12 6 	 35 A13 

D11 7 	 34 A72 

D10 8 	 33 A11 

D9 9 	 32 A10 

D8 10 	 31 A9 

V SS 71 	 30 Vss 
D7 12 	 29 AB 

D6 13 	 Z8 p'~ 
DS 14 	 27 A6 

D4 15 	 26 AS 

D3 16 	 25 A4 

D2 17 	 24 A3 

Dt 18 	 23 A2 

DO 19 	 ZZ A1 

OE 20 	 21 AO 

~: 	: 

I 	: 
~: 
i: 

;i: 

'~: 

_ ~: 

~;: 
~~ 

_~ 
N~` 

~~~ 

i, 	_ 
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BLOCK DIAGRAM 
Vpp 

OE 

CE 

AO 
A1 
A2 
A3 ~^ 
A4 w 
AS ~ 
A6 ~ 
A7 

m 

A8 v, 
A9 `^ w 

A10 ~ 
A11 p 
Al2 a 
A13 
A14 
A15 
A16 
A17 

MODE SELECTION 

TC544096P/f -120, -150 

GND 	V~~ 	Dp D~ D Z  D3  Dq D 5  D6  ~~ ~s ~9 ~io~tt~tz~t3~~4~t5 

OE 	CE 
OUTPUT BUFFERS 

CIRCUIT 

~~I DEOCO ER z56 I 
	

COLUMN I/O CIRCUIT 

'~YI DOE ODER ~024 I 

	 .ME 60R a~x 16 bRRAY 

PIN 

MODE CE OE Vpp V~~ DO~--D15 Power 

Read L L 

SV 5V 
Data Out Active 

Output Deselecst * H High Impedance 
Standby H * Standby 

Program L H 
12.50V 6.25V 

Data In 
Active Program Inhibit H H High Impedance 

Program Verify * L Data Out 
*:HorL 

MAXIMUM RATING 
SYMBOL CHARACTERISTIC RATING UNIT 

~cc ~cc Power Supply Voltage —0.6~7.0 ~ 
V PP Program Supply Voltage —0.6^-14.0 V 

V~ N  Input Voltage —0.6-r7.0 V 
V~ N (A9) Input Voltage (A9) —0.6~13.5 V 

V i~o Input/Output Voltage —0.6^-V«+0.5 V 

Pp Power Dissipation 1.5 W 

TSOLDER Soldering Temperature Time 260 • 10 °C • sec 

Tstr Storage Temperature — 65-~-125 °C 
To ~ Operating Temperature 0--70 °C 

340 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0338



k'— 

TC544096P/F-120, -150 	; ~ ; ;~ 
~ 

READ OPERATION 	 " ~ 

AC/DC RECOMMENDED OPERATING CONDITIONS 
SYMBOL CHARACTERISTIC TC544096P/F-120, 150 

Ta Ambient Temperature 0--70°C 

Vcc ucc Power Supply Voltage 5V ± 10% 
V P p Vpp Power Supply Voltage OV^-V~~+0.6V 

DC AND OPERATING CHARACTERISTICS 

SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

I~~ Input Current V~N = 0^-V CC  — — ± 10 ~,4 

~ccot Operating Current CE = OV 
~ouT=OmA 

f= 8.3MHz — — 60 mA 

~CCO2 f=1MHz — — 30 mA 

~CCSt Standby Current 
CE=ViH — — 1 mA 

~CCSZ CE = V~~ — 0.2V — — 100 f~A 
V iH Input High Voltage — 2.2 — V« + 0.3 V 
V i ~ Input Low Voltage — — 0.3 — 0.8 V 

Vp H  Output High Voltage IpH= —400,~A 2.4 — — V 
Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 
Ipp~ VPP Current Vpp - OV^-V~~+0.6V — — ±10 f..A 
I~p Ouptut Leakage Current VouT=0.4V--V~~ — — t 10 ~A 

AC CHARACTERISTICS 

SYMBOL CHARACTERISTIC 
T.C544096P / F— 120 TC544096P / F— 150 

UNIT 
MIN. MAX. MIN. MAX. 

taCC Address Access Time — 120 — 150 

t~E  CE to Output Valid — 120 — 150 

tp E  OE to Output Valid — 60 — 70 

LpF~ CE to OuYput in High-Z — 50 — 60 
ns 

tp F2  OE to Output in High-Z — SO — 60 

tpH  Output Data Hold Time 0 — 0 — 

AC TEST CONDITIONS 

Ouput Load 	 : 1 TTL Gate and CL =100pF 
Input Pulse Rise and Fall Times 	: 10ns Max. 
Input Pulse Levels 	 : 0.45V to 2.4V 
Timing Measurement Reference Levels : Inputs 0.8V and 2.2V Outputs 0.8V and 2.OV 
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AO--A17 

CE 

OE 

DO^-D15 

TC544096P/F-120, -150 

CAPACITANCE *(Ta=25°C, f=1MHz) 

SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

CiN Input Capacitance ViN = OV — 6 10 

~our Output Capacitance VouT = OV — 10 12 
PF 

* This characteristic is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 
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HIGH SPEED PROGRAM OPERATION 

DC R.ECOMMENDED OPERATING CONDITIONS 

~~ 

TC544096P/F-120, -150 

9 : =:~ 

i i 

,;, 

:~: ~ ~: 
~ 
; 
~: 

': 	i 	: 
`i: 
~:i: 

~ 	~: 

~I 	~ 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT 

V~ H  Input High Voltage 2.2 — V«+ 1.0 V 

V i ~ Input Low Voltage — 0.3 — 0.8 V 

V~~ V~~ Power Supply Voltage 6.00 6.25 6.50 V 

V PP VPP Power Supply Voltage 12.20 12.50 12.80 V 

DC AND OPERATING CHARACTERISTICS (Ta = 25 t 5°C,VCC = 6.25V t 0.25V,Vpp =12.50V f 0.30V) 

SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

I~~ input ~urrent ViN = 0-rVCC — — ± 10 ~eA 

Vo H  Output High Voltage IpH =— 400~A 2.4 — — V 

Vp~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 

~cc V~~ Supply Current — — — 30 mA 

IPP2 VPP Supply Current VPP = 12.8V — — 50 mA 

AC PROGRAMMING CHARACTERISTICS (Ta=25±5°C, VC~=6.25V±0.25V, Vpp=12.50Vf0.30V) 

SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT 

tqs Address Setup Time — 2 — — ~s 

tqH  Address Hold Time — 2 — — ~s 

tCES CE Setup Time — 0 — — ~s 

tCEH CE Hold Time — 0 — — ~s 

toes OE Set up Time — 2 — ~s 

tps Data Set up Time — 2 — — ~s 

tpH  Data Hold Time — 2 — — ~s 

t~PS VPP Set up Time . 	— 2 — — ~s 

tvcs Vcc Set up Time — 2 — — ~s 

tpW Program Pulse Width — 45 50 55 ~s 

tp E  OE to Output Valid CE = V iH —  —  100 ns 

tp F p OE to Output in High-Z CE=ViH — — 90 ns 

AC TEST CONDITIONS 

• Output Load 	 : 1 TTL Gate and CL =100pF 
• Input Pulse R.ise and Fall Time 	: 10ns Max. 
• Input Pulse Levels 	 : 0.45V to 2.4V 
• Timing Measurement Reference Level : Input 0.8V and 2.2V, Output 0.8V and 2.OV 
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AO---A 17 

CE 

OE 

DO-~-D15 

Vpp 

UCC 

TC544096P/F-120, -150 

TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAM OPERATION 

Note 1. VCC must be applied simultaneously or before Vpp and cut off simultaneously or 
after Vpp. 

2. Removing the device from socket and setting the device in socket with 
Vpp =12.50V may cause permanent damage to the device. 

3. The Vpp suppiy voltage is permitted up to 14V for program operation. 
So the voltage over 14V should not be applied to the Vpp terminal. 
When the switching pulse voltage is applied to the Vpp terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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TC544096P/f-120, -150 

OPERATION INFORMATION 

The TC544096P / F's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

PIN NAMES 
MODE CE OE Vpp V~~ DO^-D15 POWER 

Read 
Operation 

Read L L 

5V 5V 
Data Out 

Active 
Output Desele<t * H High Impedance 
Standby H * Standby 

Program 
Operation 
(Ta = 25 ± 5°C) 

Program L H 
12.50V 6.25V 

Data In 

Active Program Inhibit H H High Impedance 

program Verify * L Data Out 

Note : H; VIH~ L ~ VIL, *~ vIH or VIL 

READ MODE 

The TC544096P / F has two control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE = OE = VIL, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tCE) is 
equal to the address access time (tACC)• 

Assuming that CE = VIL and all addresses are valid, the output data is valid at the outputs 
after tp~ from the falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE = VIH or OE = VIg, the outputs will be in a high impedance state. So two or 
more TC544096P / F's can be connected together on a common bus line. When CE is decoded for 
device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC544096P / F has a low power standby mode controlled by the CE signal. By applying a 
high level to the ~ input, the TC544096P / F is placed in the standby mode which reduce the 
operating current to 100,uA by applying MOS-high level (V~C) and then the outputs are in a high 
impedance state, independent of the OE inputs. 

345 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0343



TC544096P/F-120, -150 

PROGRAM MODE 
Initially, when received by customers, all bits of the TC544096P / F are in the "1" state which 

is erased state. Therefore the program operation is to introduce "0's" data into the desired bit 

locations by electrically programmi ng.  The TC544096P / F is in the programmi ng  mode when the 

~Tpp input is at 12.50V and CE is at Low under OE=VIH• 
The TC544096P / F can be programmed any location at any time either individually, 

sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programme d  on the programmed bits. 

The verify is accomplished with OE at VIL. 

PROGRAM INHIBIT MODE 
Under the condition that the program voltage (+ 12.50V) is applied to Vpp terminal, a high 

level CE and OE input inhibits the TC544096P / F from being programmed. 

Programming  of two or more TC544096P / F's in parallel with different data is easily 

accornplished. That is, all inputs except for CE and OE may be commonly connected, and a low 
level program pulse is applied to the CE of the desired device only and high level signal is 

applied to the other devices. 

HIGH SPEED PROGRAM MODE 
The device is set up in the high speed programming mode when the programming voltage 

(+12.50V) is applied to the Vpp terminal with VCC=6.25V. 

The programmi ng  is achieved by applying a single low level 50~s pulse to the CE input after 

addresses and data are stable. Then the programm ed  data is verified by using Program Verify 

Mode. If the programme d  data is not correct, another program pulse of 50,us is applied and then 

the programmed data is verified. This should be repeated until the program operates correctly 

(max. 25 times) . 
After correctly programmi ng  the selected address, the additional program pulse with width of 1 

time more than that needed for initial programm ing  is applied. 

When programmi ng  has been completed, the data in all addresses~ should be verified with 

VC~ =vPP = 5V- 

i: 	 f 
~~i 	~. 

~ 
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HIGH SPEED PROGRAM MODE 

TC544096P/F-120, -150 
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~TC544096P/F-120, -150 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC544096P / F which identifies it's 
manufacture and device type. 

The programming equipment may read out manufacturer code and device code from TC544096P 
/ F by using this mode before program operation and automatically set program voltage (Vpp) and 
algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to V IL in read operation. Data output in this c~nditions is manufacturer code. 
Device code is identified when address AO is set to VIH• 

These two codes possess an odd parity with the parity bit of .  (D7). 
The following table shows electric signature of TC544096P / F. 

PINS 
SIGNATURE 

~ 
'~'~ ~~s ~ta D i3 D i2 D>> D~p Dg Dg D 7 D 6 D S Dq D3 Dz D~ Dp HEX 

DATA 
Manufacturer Code Vi~ * s * s s + s * 1 0 0 1 1 0 0 0 •*98 
Device Code V~H s s s * * + s s 0 0 0 0 1 1 1 0 *#OE 

Notes : A9=12Vt0.5V, 	 * : Don't care 
Ai —As.  •~io —•~i~. ~, ~=VIL 

348 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0346



~-3 FLASH/NAND 
2 E PROM 

~ 

349 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0347



EATURES 
?eripheral circuit : CMOS 
Vlemory cell 	: NMOS 
! ast access time : TC58257AP/AF-20 

TC58257AP/AF-25 
.ow power dissipation 

Active . 	30mA / SMHz 
Standby : 	100~A 

'IN C_ONNECTION (TOP VIEW) 

Vpp 1 28 VCC 
412 2 27 A14 

A~ 3 26 A73 

A6 4 25 AS 

AS 5 24 A9/ERS 

A4 6 23 q~~ 

A3 7 22 ~ 

A2 8 21 A10 

A1 9 20 CE 

AO 10 19 D7 

DO 11 18 D6 
D1 12 17 DS 

D2 13 16 D4 

ND 14 ~5 D3 

~- 	

$:;' : 
~ 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 	 ~:;: ;: 

T 	- 	- 	~ TIVE 	 C 	 ! ~ TA 	 ~S~ ~ EN 	 5 A P T 	 AF 2 	.~ 02 5 , 
~C5 g257AP / AF 32,768 WORD x 8 BIT ELECTRICALLY CHIP ERASABLE AND PROGRAMMABLE READ 
~NLY MEMORY 

~ESCRIPTION 

TC58257AP/AF is a 32,768 word X 8 bit electrically chip erasable and programmable read only 
nemory, and molded in a 28 pin plastic package. The TC58257AP / AF's access time is 200ns / 
;50ns, and has low power standby mode which reduces the power dissipation without increasing 
ccess time. The electrical characteristics are the same as U.V. EPROM TC57256AD's. For 
rogram operation, the programming is achieved by using the high speed programming mode. The 
'C58257AP / AF has an electrically chip erasing mode which can erase whole bits at the same 
me. 

• Full static operation 
• High speed programming mode 

200ns • Electrically chip erasing mode 
250ns • Inputs and outputs TTL compatibility 

• Pin compatible with MASK ROM TC53257P, 
TMM23256P, EPROM TMM27256D/AD, and 
TC57256D/AD, one time PROM TMM24256P/AP/AF and 
TC54256P/AP/AF 

• TC58257AP : DIP28 —P — 600 
TC58257AF : SOP28—P-450 

BLOCK DIAGRAM 	ce oe 	oo 	~~ 

VPP 

ERASE 
CIRCUIT 

CE OE CIRCUIT 	 OUTPUT BUFFER 

~ COLUMN 
DECODER 

64 	COLUMN I/O 
CIR~UIT H.V. 

DETECTION 

AO 
ti 	ADDRE55 	9 	ROW 	5~ 	MEMORYCELL 

A9/ERS 	 BUFFER 	 DECORDER 	 ARRAY 
f 	 32.768 x B A14 

Y 

VAMES 

>14 Address.lnputs 
D7 	Out ut (In ut) 

Chi Enable In 
. 	Output Enabie 

Power Su pplv V 

G 

MODE SELECTION 
Pin 

Mode 
CE OE A9 Vpp V~~ AO~A8 

~10,,,14~ DO-~-D7 Power 

Read L L * 

SV SV 
* Data Out ut 

Active Out ut Deselect '~ H * " Hi h Im edance 
Standb H • * * Hi h Im edance Standby 
Program L H * 

12•75V 
or 12V 

6.25V 
or 5V 

" Data in ut 
Active Pro ram inhibit H • s s Hi h Im edance 

Program Verif • ~ : . Data Out 
Chi 	Erase L H 

12V 
12.75V 
or 12V 5V 

# Don't Care 
Active Chi 	Erase Inhibit H " * Hi h Im edance 

* : VIH or VIL 
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TC58257AP/AF-20, -25 

MAXIMUM RATINGS 
SYMBOL ITEM RATING UNIT 

V~~ V~~ Power Supply Voltage - 0.6--7.0 V 

V PP Program Supply Voltage -0.6-~-14.0 V 

V iN Input Voltage - 0.6--7.0 V 

V i~p InpuUOutput Voltage - 0.6^-V~~ + 0.5 V 

Pp Power Dissipation 1.0 / 0.6* W 

TSOLDER Soldering Temperature • Time 260 • 10 °C • sec 

TSTG Storage Temperature - 65^-125 °C 

TppR Operating Temperature - 10^-70 °C 

N EW Erase Write Endurance 100 Cy<les 
* SOP 

READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 - Vcc+0.3 V 

V i ~ Input Low Voltage - 0.3 - 0.8 V 

ucC ucc Power Supply Voltage 4.50 5.00 5.50 V 

V PP VPPPowerSupplyVoltage V~~-0.6 V~~ V~~+0.6 V 

DC AND OPERATING CHARACTERISTICS (Ta =— 10^-70°C, VCC = 5V ± 10%) 

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT 

I~~ Input Current VIN = O--VCC - - ± 10 fsA 

~cco Operating Current CE = OV, lout = OmA, f= SMH Z  - - 30 mA 

~ccs~ Standby Current 
CE = V iH -  -  1 mA 

~CC52 CE = V~~ - 0.2V - - 100 pA 

Vp H  Output High Voltage IpH =- 400~A 2.4 - - V 

Vp~ Output Low Voltage Ip~ = 2.1 mA - - 0.4 V 

Ipp~ VPP Current VppcV~~-O.E -~-V«+0_6  - - t10 ,uA 

I Out ut Leaka e Current V 	= 0.4-~-V - # 10 
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AO-~-A 14 

CE 

OE 

DO^-D7 

- 	 TC58257AP/AF-20,-25 

AC CHARACTERISTICS (Ta =— 10^-70°C, VCC = SV ± 10%, VPP = VCC ± o_6V1 

SYMBOL PARAMETER TEST CONDITION — 20 —25 
UNIT . 

MIN. MAX. MIN. MAX. 
tq~~ Address Access Time CE = OE = V i ~ — 200 — 250 ns 
t~ E  CE to Output Valid OE = V i ~ — 200 — 250 ns 
to E  OE to Output Valid CE = V~~ — 70 — 100 ns 
tpF ~ CE to Output in High — Z OE = V~~ 0 60 0 90 ns 
tpFZ OE to Output in High — Z CE = V i ~ 0 60 0 90 ns 
tpH  Output Data Hold Time CE = 0E = V~~ 0 — 0 — ns 

AC TEST CONDITIONS 

• Output Load : 1 TTL Gate and CL=100pF 
• Input Pulse Rise and Fall Times : 10ns Max. 
• Input Pulse Levels . 0.45V-~-2.4V 
• Timing Measurement Reference Level . Inputs 0.8V and 2.2V, Outputs 0.8V and 2.OV 

CAPACITANCE* (Ta = 25°C, f= 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

~irv Inp,ut Capacitance ViN - OV — 4 6 pF 
~our 

* 	mL._ 
Output Capacitance 
• 

vouT=~V — 8 12 PF 
= »~N y~..aii.c~ci aa ycaivuaoaily sampieci ana is not lUU% testeci. 

TIMING WAVEFORMS (READ) 
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TC58257AP/AF-20, -25 

PROGRAM OPERATION (MODE - I) 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V~ H  Input High Voltage 2•2 — uCC+ 1.0 V 

V i ~ Input Low Voltage — 0.3 — 0.8 V 

ucc ucc Power Supply Voltage 6.00 6.25 6.50 V 

V PP VpP Power Supply Voltage 12.50 12.75 13.00 V 

~~ nND OPERATING CHARACTERISTICS (Ta =- 10-~-70°~, Vcc = 6.25V ± 0.25V, Vpp = 12J5V # 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~~ Input Current vitv = 0'~ Ucc — — ~~ F`p` 

VpH  Output High Voltage IpH =— 400f.~A 2.4 — — V 

Vp~ Output Low Voltage lo~ = 2• 1 mA — — 0.4 V 

~cc ucc Supply Current — — — 40 mA 

~ PP2 VPP Supply Current VPP= 13.OV — — 50 mA 

n~ PRnc;RaMMING ~HARA~TERISTI~S (Ta =- 10^-70°C, Vcc = 6.25V ± 0.25V, V Pp = 12J5V ± 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time — 2 — — ~5 

tAH Address Hold Time — Z — ' ~S 

tcES CE Setup Time — 0 — — ~s 

tCEH CE Hoid Time — 0 — — ~s 

toES OE Setup Time — Z — — ~5 

tOEH OE Hold Time — 2 — — ~5 

tD5 Data Setup Time — 2 — — ~S 

tpH  Data Hold Time 	• — 2 — — ~5 

t~s VPP Setup Time — 2 — — ~S 

tpW  Program Pulse Width CE = V i~, OE = V iH 95 100 105 ~s 

to E  OE to Output Valid — — — 150 ns 

tDF2 OE to Output in High-Z — — — 130 ns 

AC TEST CONDITIONS 
• Output Load 	 • 
• Input Pulse Rise and Fall Times 	. 
• Input Pulse Levels 	 • 
• Timing Measurement Reference Level : 

1 TTL Gate and CL (100pF) 
10ns Max. 
0.45V-~-2.4V 
Input 0.8V and 2.2V, Output 0.8V and 2:OV. 
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AO~A 14 

CE 

OE 

DO—D7 

Vpp 

TC58257AP/AF-20,-25 

TIMING WAVEFORMS (PROGRAM) (MODE-I) 
(~/~~ = 6.25V ± 0.25V, Vpp = 12.75V ± 0.25V) 

:~ 

:~ 

;~ 

Note 1. V~~ must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 

2. Removing the device .from socket and setting the device in socket with Vpp=12.75V may cause permanent 

damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of its pulse should 

not be exceeded 14V. 
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TC58257AP/AF-20, -25 	 . 

PROGRAM OPERATION (MODE — II) 
r,.- nr~~nA~ACMIICfI lIDCQATIAIG f'l1NIlITI('1NC 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2•2 — Vcc+1.0 V 

V i ~ Input Low Voltage — 0.3 — 0_8 V 

V~c ucc Power Supply Voltage 4.5 5.0 5.5 V 

Vp P  VPP Power Supply Voltage 11.5 12.0 12.5 V 

.- ~i~nnn~rroicTl!'f /T~_ _9l1 ....~n~r \/,-,-=snv+~o~/. Vpp=12.OV±0.5V) 
V\. ~"~IV V VI 

SYMBOL 

v 	•.......... .....~.. __ 	~ 	- 	- 

PARAMETER 

__ 

TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current vuv=~"ucc — — ~~ f`p' 

Vo H  Output High Voltage IoH =— 400pA 2-4 — — ~ 

Vo~ Output Low Voltage Ip~ = 2.1 mA — — 0.4 V 

~~~ V~~ Supply Current — — — 40 mA 

~ P pZ  VpP Supply Current Vpp = 12.5V — — 50 mA 

~fTlrf /~-.. _ ~n~7(l~!"' V ~ — SV t 1(l~/ VDD ~ IZ.OV ±O.SV~ 
~-a~, rnvvnr.ivnv~u." 

SYMBOL ' 

~ ~..~....~... 	~ 	-- 	- 

PARAMETER 

- 	- 	__ 

TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time — 2 — ~S 

tAH Address Hold Time — 2 — ~5 

tcES CE Setup Time — 0 — — µs 

tCEH CE Hold Time — 0 — — ~s 

toes OE Setup Time — Z ps 

tQEH OE Hold Time — 2 ,us 

tps Data Setup Time — 2 ps 

tpH  Data Hold Time — 2 ~5 

t~s Vpp 52tUP TI(T1E — Z ~us 

tpW  Program Pulse Width CE = V i ~, OE = V iH 0.95 1.0 1.05 ms 

to PW  Overprogram Pulse Width Note 1 0.95 1.0 26.25 ms 

to E  OE to Output Valid — — — 150 ns 

tpFZ OE to Output in High-Z — — — 130 ns 
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' 	 TC58257AP/AF-20, -25 

TIMING WAVEFORMS (PROGRAM MODE - II) 
(~/~~=5.OV±10%, Vpp=12.OV±0.5V) 

A0~-A 14 

CE 

OE 

DO--D7 

Vpp 
— ---~;i = ~~ 
-_~~-'~~~,'. 

= ~ 

~a 
~~^ 

Note 1. V~~ must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with Vpp=12.OV may cause permanent 
damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of its pulse should 
not be exceeded 14V. 
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TC58257AP/AF-20, -25 

ERASE OPERATION (MODE — I) 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

V iH Input High Voltage 2.2 — ucc+ 1.0 V 

V i ~ Input Low Voltage — ~•3 — ~•$ V 

Ucc Ucc Power Supply Voltage 4.5 5.0 5.5 V 

V P p VPP Power Supply Voltage 12.50 12.75 13.00 V 

VIHH Input High Voltage H 11.5 12.0 12.5 V 

D~ AND OPERATING CHARACTERISTICS (Ta =— 10^-70°C,• V~~ = 5V ± 10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~~ Input Current ViN = O~--V~~ — — t 10 pA 

~LIE A9/ ERS Input Current A9 / ERS = 0 ^~V~HH — — ± lOO ~A 

~cc Vcc Supply Current — — — 40 mA 

IppZ VPP Supply Current VPP = 13.OV — — 50 mA 

AC ERASING CHARACTERISTICS (Ta =— 10^-70°C, V~C = SV ± 10%, Vpp = 12.75V ± 0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tcES CE Setup Time — 2 — — ~S 

tCEH CE Hold Time — 	~ Z — ' ~S 

ta ES  OE Setup Time — 2 — — ~us 

tOEH OE Hold Time — 500 — — !~S 

tps Data Setup Time — Z — — ~S 

tpH  Data Hold Time — 500 — — ~5 

tvs UPP Setup Time — 2 — — ~s 

t~ H  VpP Hold Time — 500 — — ~S 

tES A9 / ERS Setup Time — 2 — — ~S 

tEH A9/ERS Hold Time — 2 — — ~S 

tEW Erase Pulse Width CE = V i ~, OE = V iH A9 = V~HH 950 1000 1050 ms 

tp F ~ CE to Output in High-Z OE = V~~ — — 150 ns 

Input Pulse Rise and Fall Time : lOns Max. 
Input Pulse Levels 	 : 0.45V-2.4V 

PROGRAM VERIFY MODE 
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CE 

OE 

DO--D7 

A9 / ERS 

Vpp 

TC58257AP/AF-20, -25 

f ::.~ 
`::::; 

=1 

-: 	: i 

TIMING WAVEFORMS (ERASE MODE-I) 
(VCC = 5V ± 10%, VPP = 12.75V ± 0.25V) 

AO^-8, 10^-14 

Note 1. V~~ must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with Vpp=12.75V may cause 

permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for erase operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of its 

pulse should not be exceeded 14V. 

359 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0356



TC58257AP/AF-20, -25 

ERASE OPERATION (MODE — II) 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

ViH input High Voltage 2.2 — V~~+ 1.0 V 

V i ~ Input Low Voltage — 0.3 — 0.8 V 

ucc ucc PoWer Supply Voltage 4.5 5.0 5.5 V 

Vpp VpP Power Supply Voltage 11.5 12.0 12.5 V 

V~HH Input High Voltage H 11.5 12.0 12.5 V 

DC AND OPERATING CHARACTERISTICS (Ta =— 10^-70°C, VCC = 5V ± 10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

I~ i  Input Current ViN = O--V~~ — — ± 10 ~A 

~LIE A9 / ERS Input Current A9 / ERS = 0~-V iHH  — — ± 100 ,uA 

~cc ucc Supply Current — — — 40 mA 

IppZ VPp Supply Current VPP= 12.5V — — 50 mA 

AC ERASING CHARACTERISTICS (Ta =— 10~70°C, VCC = 5V ± 10%, Vpp = 12.OV ±0_SV) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tces CE Setup Time — 2 — — ~s 

tCEH CE Hold Time — 2 — — ~~s 

toES OE Setup Time — 2 — — ,us 

tOEH OE Hold Time — 500 — — ,us 

tos Data Setup Time — 2 — — ~s 

tpH  Data Hold Time — 500 — —, ~s 

t~s VPP Setup Time — 2 — — ~s 

t~ H  VPP Hold Time — 500 — — ~s 

tES A9 / ERS Setup Time — 2 — — ~s 

tEH A9/ERS Hold Time — 2 — — ~s 

tE~, Erase Pulse Width CE = V i ~, OE = V iH, A9 = V iHH 1950 2000 2050 ms 

tpp~ CE to Output in High-Z QE=Vi~ — — 150 ns 

Input Pulse Rise and Fall Time : lOns Max. 
Input Pulse Levels 	 : 0.45V-2.4V 
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CE 

OE 

DO^-D7 

A9/ERS 

V pp 

TIMING WAVEFORMS (ERASE MODE - II) 
(VCC = 5V ± 10 %, VPP = 12.OV ± 0.5V) 

AO~$, 10~14 

_ 	 ~ 

~ 

~ 

~`M 

Note 1. V~~ must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 

2. R,emoving the device from socket and setting the device in socket with Vpp=12.OV may cause 

permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for erase operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of its 

pulse should noL be exceeded 14V. 
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TC58257AP/AF-20, -25 

(MODE — I) 

Mode 	 p~~ CE OE A9 VPP V« DO--D7 Power 

Read L L * Data Out 

Read 5V 5V 
Active 

Output Deselect * H +~ High Impedan<e 
Operation 

Standby H * * High Impedance Standby 

Program L H * Data In 
Program 12.75V 6.25V Active Program Inhibit H * * High Impedance 
Operation 

Program Verify * L * Data Out 

Erase Erase L H 
12V 12.75V SV 

Don't Care 
Active 

Operation Erase Inhibit H * High Impedance 

Note : H; VIEi. L ~ VIL, "~ VIH or VIL 

(MODE — II) 

Mode 	 p~n CE OE A9 Vpp V~~ DO^-D7 Power 

Read L L * Data Out 
Read Active 

Output Deselect * H * 5V 5V High Impedance 
Operation 

Standby H * * High Impedance Standby 

Program L H * Data In 
Program 12V SV Active Program Inhibit H * * High Impedan<e 
Operation 

Program Verify * L * Data Out 

Erase L H Don't Care 
Erase 12V 12V / 5V Active 
Operation Erase Inhibit H * High Impedan<e 

Note : H; VIH, L; VIL, *; VIH or VIL 

STANDBY MODE 

The TC58257AP / AF has a low power standby mode controlled by the CE signal. By applying 
a high level to the CE input, the TC58257AP / AF is placed in the standby mode which reduce the 
operating current to 100,uA by applying MOS—high level (V~~) and then the outputs are in a high 
impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC58257AP / AF are in the "1" state which 
is erased state. Therefore the program operation is to introduce "O's" data into the desired bit 
locations by electrically programming. The TC58257AP / AF is in the programming mode when the 
Vpp input is at 12.75V or 12.OV and ~ is at TTL-Low under OE = Vig. The TC58257AP / AF can 
be programmed any location at anytime either individually, sequentially, or at random. 

~~ 
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TC58257AP/AF-20, -25 

PROGRAM VERIFY MODE 

The verify mode is to check if desired data is correctly programmed on the programmed bits. 
The verify is accomplished with OE at VIL• 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (12.75V or 12.OV) is applied to Vpp terminal, a 
high level CE input inhibits the TC58257AP / AF from being programmed. Programming of two or 
more TC58257AP / AF's in parallel with defferent data is easily accomplished. That is, all inputs 
exeept for CE may be commonly connected, and a TTL low level program pulse is applied to the 
CE of the desired device only and TTL high level signal is applied to the other device. 

HIGH SPEED PROGRAMMING MODE—I 

The program time can be greatly decreased by using this high speed programming mode. The 
device is set up in the high speed programming mode when the programming voltage (+12.'75V) is 
applied to the Vpp terminal with VCC = 6.25V. The programming is achieved by applying a single 
TTL low level 100~s pulse to the CE input after addresses and data are stable. Then the 
programmed data is verified by using Program Verify Mode. If the programmed data is not correct, 
another program pulse of 100,us is applied and then the programmed data is verified. This should 
be repeated until the program operates correctly (max. 25 times). 

When programming has been completed, the data in all addresses should be verified with 

VCC =VPP =5V. 

HIGH SPEED PROGRAMMING MODE—II 

The program time can be greatly decreased by using this high speed programming mode. The 
device is set up in the high speed programming mode when the programming voltage (+ 12.OV) is 
applied to the Vpp terminal with VCC = 5.OV. The programming is achieved by applying a single 
TTL low level 1ms pulse to the CE input after addresses and data are stable. Then the 
programmed data is verified by using Program Verify Mode. If the programmed data is not correct, 
another program pulse of lms is applied and then the programmed data is verified. This should be 
repeated until the program operates correctly (max. 25 times). 

After correctly programming the selected address, one additional program pulse with pulse 
width 1 time that needed for programming is applied. 

When programming has been completed, the data in all addresses should be verified with 

VCC = Vpp = 5V. 
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TC58257AP/AF-20, -25 

HIGH SPEED PROGRAM MODE - I FLOW CHART 

~ 
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TC58257AP/AF-20, -25 

HIGH SPEED PROGRAM MODE-II FLOW CHART 
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TC58257AP/AF-2 p,-25 	 ~ 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC58257A.P / AF which identi~es its 
manufacture and device type. 

The programming equipment may read out manufacture code and device code from TC58257AP 
/ AF by using this mode before program operation and automatically set program voltage (Vpp) and 
algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to VIL in read operation. Data output in this conditions is 

manufacturer code. 
Device code is identified when address AO is set to VI~~. These two codes possess an odd parity 
with the parity bit of MSB (D7). 

The following table shows electric signature of TC58257AP/AF. 

PINS 	AO 
SIGNATURE 	 (10) 

Manufacture Code 	Vi~ 

Device Code 	 ViH 

D7 
(19) 

1 

1 

D6 
(18) 

0 

0 

D5 
(17) 

0 

1 

D4 	D3 	D2 	D1 
(16) 	(15) 	(13) 	(12) 

7 	~ 	~ 	~ 
0 	0 	

~ 	0 

DO 	HEX. 
(11) 	DATA 

~ 	98 

~ 	A4 
Notes: A9=12Vt0.5V 

A1 —A8, A10 —A14, ZE , Q~ =VIL 
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PIN CONNECTION (TOP VIEW) 
TC584000P 
TC584000F TC584000FT TC584000TR 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

T 58 4000P F FT TR TENTATIVE C 
4MEG A  BIT (524,288WORDx8BIT) CMOS NAND E2PROM 
DESCRIPTION 

The TC584000P / F/ FT / TR is a 4M bits electrically erasable and programmable nonvolatile memory 
equipped with a 512KX 8 nonvolatile memory array and a 512KX 8 data register , which can operate with 
a single 5V power supply. It has a 512-byte data register inside. A program operation and a read 
operation are performed by transferring the 512 byte page of data between the register and the memory 
cell array. Data in the register can be clocked out at a very high speed during page read operations. 
An erase operation can be performed on either a 4K-byte block or tlie whole chip. 

The TC584000P / F/ FT / TR is suitable for lar~e ca~acity buffer memory applications such as 
semiconductor disk, voice recording and replaying, digital still camera, and so on where nonvolatality is 
necessary. 

FEA~ 
• Organization Memory Cell Array : 512K X 8 

Register 	. 512 X 8 
• Single bV Power Supply 
~ Operation 

Page Program : 40~s X 100 loops max.(TC684000P/F/FT/TR) 
Chip Erase 	: 10ms (TC584000P/F/FT/TR) 

Block Erase 	: lOms (TC584000P/P'/FTlTR) (4K byte / block) 
Random Read : 16,us 
Page Read 	: 120ns 

• Input/ Output Level 	. 	TTL Compatible 

• 	Operation Control . 	Command Control 

• 	Operation Current 
Page Read 	: 30mA (tcycle =120ns) 

. 5mA (tcycle =1~s) 
Program 	. 60mA 
Data Input : 70mA 
Erase 	. 50mA 
Stand by 	: 100~A 

• W/E Endurance . 10s  Cycles Target 

~cC 

WE 

A17 
A14 
A13 
A8 

A9 

A11 

OE 

A10 
CE 

1/07 
I/06 
I/05 
I/04 
I/03 

A18 1 44 uCC 
A16 2 43 WE 
A15 3 42 A17 
Al2 4 41 A14 
A7 5 40 A13 
A6 6 39 A8 
A5 7 38 A9 

,....A4.... $ ................37...../11.1.., 
: 	NC 9 36 NC 	; 
: 	.NC 10 35 NC 	; 

11 34 
12 33 

~ 	NC 13 32 NC 	; 
~....N4..... .14 ..............31.. ... N.~...E 

A3 15 30 OE 
A2 16 29 A10 
A1 17 28 CE 
AO 18 27 I/07 

1/00 19 26 1/06 
I/01 20 25 I/05 
I/02 21.. 24 I/04 

GND 2Z' 23 I/03 
44 (40) Pin 400mi1 TSOP type II 

(0.8mm pitch) (Normal Bent) 

V« 44 1 A18 
WE 43 2 A76 
A17 42 3 A15 
A14 41 4 Al2 
A13 40 5 A7 
A8 39 6 A6 
A9 38 7 A5 

,.Al.l..... ~~ ................8. ...A.4...... 
: NC 36 9 NC 	; 
~ NC 35 10 NC 	; 

34 11 
33 12 

: NC . 32 13 NC 	; 
:.N_~...... ~.1 ..............14....NS..... 

; 

OE 30 15 A3 

A10 29 16 A2 
CE 28 17 A1 
I/07 27 18 AO 
I/06 26 19 I/00 
i/05 25 20 I/O1 
I/04 24 21 I/02 
I/03 23 22 GND 

44 (40) Pin 400mi1 TSOP type II 
(0.8mm pitch) (Reverse Bent) 

Address In uts 
I/ Op _ ~ Data In uts / Out uts 

CE Chi 	Enable In ut 
~E Out ut Enable In ut 
~ Write Enable in ut 
V Power Su 	I(+ 5V) 
GND Ground 
NC No Gonne<tion 

A18 1 32 
A16 2 31 

A15 3 30 
Al2 4 29 
A7 5 28 

A6 6 27 
A5 7 26 
A4 8 25 
A3 9 24 

A2 10 23 
A1 11 22 
AO 12 21 

I/00 13 20 
I/01 14 19 
I/02 15 18 

GND 16 17 
32 Pin 600mi1 DIP 

32 Pin 525mi1 SOP 

• Package 
TC584000P 
TC584000F 
TC584000FT 
TC584000TR 

: DIP32-P-600 
: SOP32-P-625 
: TSOP44-P-400B 
: TSOP44-P-400C 

PIN ASSIGNMENT 
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TC584000P/F/FT/TR 

CIRCUIT BLOCK DIAGRAM 

AO—AS : Column Address 

Column Address Buffer 

	

CE 	 Command 	 Column Decoder 

	

register 	Operation 

	

WE 	 & 	 Control 	Data Register 

	

Decoder 	Cirwit 
Sense Amp. 

OE 

AO^-A8 	
Pa~e 
Aodress v ~ 
A9^-A18 	,~ 	a 	................................ 

m' o 	 Memory Cell 	~ 	Internal 

	

AO^-A18 	 ~ " 	 Array 	 Voltage 
a o 	 Generator 

~ 	 ~ ~8 NAND Cell 	~ 
Al2--A18 Q 3 

Block 	~ 	~ 	~~ ............................~ 
	~ Address z 

OPERATING MODE 

Mode WE CE OE V~~ I/Op_~ Power 

Read 

Read H L L 

5V 

Data Out Active 
Out ut Deselect * * H 

Hi-Z Standby * H „ Standby 
Command Input lf L H Command In 

Active Program / Erase H * H Hi - Z 
Pro ram / Erase Verif H L L Data Out 

" : V1H or VIL 

COMMAND TABLE 

1st Ste 2nd Step 3rd^-513th Ste No. of 
Mode Address Data Mode Address Data Mode Address Data Step 

Program ~/~/rite * 1 40H Write A9 - 18 : Page Add. Program Write A9 -~$ '*~ Program 513 *Z AO - 8: OOOH Data AO - 8: 001 H--1 FFH Data 
Program Verify Write *1 COH Write '49- 18: Page Add. Data Read A9- 18 ~ Page Add. Data 2~5~3•3 AO-8:OOOH Out AO-8:OO1H^-1FFH Out 
Chi 	Erase Write *1 20H Write *1 20H - - - 2 
Block Erase Write *1 60H Write Al2- 18: Block Add. 60H - - - 2 

AO•-11 	:*1 
Read Write * 1 OOH - - - - _ _ ~ 
Reset Write 55555H FFH Write 55555H FFH - - - 2 

'1 : VIH or VIL 

*2 : Detecting Add0--8=1FFH stops bl2byte serial data input operation and starts program operation internally. 
Therefore 612 byte serial data must be input from Add0--8=000H to AddO^-8=1FFH in serial. 

*3 : The No. of steps of Program Verify depends on the address where the Program Verify fails. 

I/Op_~ 
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ABSOLUTE MAXIMUM RATINGS 

Symbols Paramater Rating Units 

V~~ Power Supply Voltage — 0.6^-7.0 V 
V~ N  Input Voltage — 0.6--7.0 V 

V~ip Output Voltage — 0.6--Vcc + 0.5(= 7.OV) V 

Pp Power Dissipation 1.0'~/ 0.6 z~/ 0.5 3~ W 

TSOLDER Soldering Temperature Time 260 • 10 °C • sec 

TSTG Storage Temperature — 55--150 °C 

TppR Operating Temperature 0-~-70 °C 
1) : DIP, 2) : SOP, 3) : TSOP 

CAPACITANCE *(Ta=25°C, f=1MHz) 

Symbols Parameter Conditions Min. Typ. Max. Units 

C~ N  Input Capacitance ViN = OV — .10 15 pF 

~our Output Capacitance Vour=OV — 10 15 PF 
*: This parameter is periodically sampled and is not 100% tested. 

D.C. RECOMMENDED OPERATING CONDITIONS (Ta=0-~-70°C) 

Symbols Parameter Min. Typ. Max. Units 
V~~ Power Supply Voltage 4.75 5.0 5.25 V 
ViH Input High Voltage 2.2 — V~~+0.5 V 
Vi ~ Input low Voitage — 0.3 — 0.8 V 

"-2V at pulse width s 20ns 

D.C. CHARACTERISTICS (Ta=0-~-70°C, Vr.r,=5Vf5%) 

Symbols Parameter Condition Min. Max. Units 

l i ~ Input Leakage Current ViN = OV-~-V« — ± 10 f~A 
I~o Output Leakage Current Vour = 0.4V^-V~~ — ± 1. 0 f~A 

~CCO~ Operating Current (Page Read) CE = Vi~ 
loUr= Oma, 

t~yC1e= 120ns — 30 mA 

~CCOZ Operating Current (Page Read) t~y~~e=1~s — 5 mA 

~ccoa Operating Current (Command Input) t~y~~e = 100ns — 30 mA 

~CCOa Operating Current (512 byte Data I~put) t~y~~e = t00ns — 70 mA 

~ccos Operating Current (Program) — 60 mA 

~CCO6 Operating Current (Erase) — 50 mA 

~CCSi Standby Curre~t CE = VIH — 1 mA 
I CC$ z  Standby Current CE = VCC — 0.2V — 100 f.A 
Vp H  Output High Voltage IpH= —400~A 2.4 — V 
Vo~ Output Low Voltage Ip~ = 2.1 mA — 0.4 V 

~ 	
~ 
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RANDOM READ TIMING WAVEFORM 
* ADD 

0-18 

CE 

OE 

I/Op _ ~ 

a~o 
9-18 

* ADD 
0-8 

CE 

OE 

I/Op _ ~ 

TC584000P/F/FT/TR 

A.C. CHARACTER.ISTICS (Ta=0-~-70°C, ~Jr;r=5V±5%) 

1. Read Operation 

Symbol Parameter Min. Max. Unit 

tACC Address Access Time — 15 ~s 
tpA~ Page Mode Access Time — 120 ns 
t~E Chip Enable Access Time — 15 ~s 
tp E  Output Enable Access Time — 50 ns 
tpF~ Chip Enable to Output in High-Z 0 50 ns 
'CpFZ Output Enable to Output in High-Z 0 50 ns 
tpH  Output Data Hold Time 0 — ns 

A.C. Test Conditions 
• Output Load 	 . 1TTL Gate and CL=100pF 
• Input Pulse Rise and Fall Time (10^-90%) 	. 5ns Max. 
• Input Pulse Level 	 . 0.4V / 2.6V 
~ Timing Reference Level 	 . Input 0.8V / 22V, Output 0.8V / 2.OV 

PAGE READ TIMING WAVEFORM 

* Column addresses AO - 8 must be fixed and can not be changed in the time period of tpCC and t~E in a read operation. 
" A skew among column addresses AO - 8 must; be less than 15ns. 
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TC584000P/F/FT/TR 

2. Pro~ram / Erase O peration (Ta = 0---70°C Vrr = 5V + 5%) 

Symbol Parameter 
TC584000P/F/FT/TR 

Units MIN. TYP. MAX. 
tAS Address Setup Time p _ _ 
tAH Address Hold Time 70 _ _ 
tces CE Setup Time (Command Cycle) p _ _ 
tCEH CE Hold Time (Command Cy<le) ~p 	. _ _ 
toES OE SetupTime -p _ _ 

tOEH OE Hold Time ~p _ _ 
tpg Data Setup Time 50 — — ns 
tpH Data Hold Time p _ _ 

tyyEH~ WE Low Level Hold Time 50 _ _ 
tWEHH WE High Level Hold Time qp _ _ 
tCnnC Command Cyde Time 100 — — 
tp H  Program Hold Time 35 40 45 

~`s tpRV Program Recovery Time 5 _ _ 
tEH Erase Hold Time 9.5 10.0 10.5 
tERV Erase Re<overy Time 2 _ _ ms 

tACC Address Access Time — — 15 ~s 
tpq~ Page Mode Address Access Time — — 120 ns 
t~E CE Access Time _ — 15 ~s 

tpE OE Access Time — — 50 
toH Output Data Hold Time p _ _ 
tDF1 CE to Output in High—Z _ _ 50 

ns 

tpFZ  OE to Output in High—Z — — 50 

tvc Verify Cycle Time 
1st Cycle 15 — — ~` s 
2nd Cycle^- 120 — _ 

ns tCEHH CE High Level Hold Time ~~~ _ _ 

A.C. Test Condition 

• Output Load 

• Input Pulse Rise and Fall Time (10%-~-90°!0) 

• Input Pulse Level 

• Timing Reference Level 

. 1TTL Gate and CL =100pF 

. 5ns Max. 

: 0.4V / 2.6V 

. Input 0.8V / 2.2V, Output 0.8V / 2.OV 
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A9 — 18 

AO-8 

CE 

OE 

~ 

Din 

0-7 

Dout 
0-7 

TC584000P/F/FT/TR 

PROGRAM AND PROGRAM VERIFY TIMING WAVEFORM 

Data Input 	*1 612byte Serial Data Input 	 Program Program Verify Program 	*Z Program 
Command- 	 ' 	 Command 	Recovery 	Verify 

*: 512 byte Serial Data Input •••• 5126yte data must be input from Add 0 to Add 511 in serial in the page. 
*: Program Verify •••• Column Addresses AO - 8 must be fixed and can not be changed in the time period of tACC and tCE• 

A skew among column addresses AO - 8 must be less than 15ns. 

~ . . . . VIH 0[ VIL 

~ . . . . VIH , ~i~ or  Hi—Z 

372 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0369



ADDO-1 

CE 

OE 

WE 

DinO-7 

Dout 0 - 7 

~ 

= t 	 - 

z 

f-:.:. 

~'::: 
4:: :: 

	

~':: 	: 

	

~::. 	: 
~::: ;: 
}::: t: TC584000P/F/FT/TR 

CHIP ERASE AND ERASE VERIFY TINIING WAVEFORM 

ADD 0- 1 

CE 

OE 

WE 

DinO-7 

Dout 0 - 7 

CHIP ERASE COMMAND INPUT 	CHIP ERASE 	READ 	ERASE 
COMMAND RECOVERY 

INPUT 

BLOCK ERASE AND ER.ASE VERIFY TIMING WAVEFORM 

F1 

:2 

* READ 

BLOCK ERASE COMMAND AND 	BLOCK ERASE 	READ 	ERASE 
BLOCK ADDRESS INPUT 	 COMMAND RECOVERY 	* READ 

INPUT 
~ R~AD : Column addresses AO - 8 must be fixed and can not be changed in the time period of tACe and tCE• 

A skew Among column addresses AO - 8 must be less than 15ns. 
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TC584000P/F/FT/TR 

PRflrsu e ra ~r n~x~ nv w,~.,, 
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TC584000P/F/FT/TR 

CHIP ERASE FLOW CHART 
	

BLOCK ERASE FLOW CHART 

START 

V~~ = S.OV 

Chip Erase 

Command Cycle 
Write 
Data = 2 

Wait : tEH 	~ Erase Time 

Write 	% Read Command 
Data = OOH 	Cycle 

Wait : tERV 	Erase Recovery 

~ Page Read 	~ 

START 

V~~ = S.OV 

i 

%
~Write 

Data = 60H 
/iiiiiiiiiiiii~ 

Block Erase 

~rite Command Cycle 
dd = Block Address 
ata = 60H 
i 

Erase Time Wait : tEH 

Read Command ~Write 
/Data = OOH Cycle 

Wait : tERV 	Erase Re<overy 

Page Read 

No 
Verify : OK? 

Yes 	A9 — A 18 
(+ 1) Increment 

No 
Final Address? 

Yes 

FAIL 	 PA55 

No 
Verify : OK? 

Yes 	A9—A18 
(+1) I~crement 

No 
Final Address? 

Yes 

FAI L 	 PA55 
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8Pages 	---- --------- 

u---- 
---------  1 Block 	---- --------- 

8NAND Cells 

Row 
Decoder 

I/o 

Selected Page 

TC584000P/F/FT/TR 

DEVICE STRUCTURE AND OPERATION 

The TC584000P / F/ FT / TR consists of 8 sets corresponding to 8 I/ 
Os of nonvolatile memory cell arrays organized as 512 columns by 
1024 rows. A 512-bit data register is connected to each set of inemory 
cell arrays. A NAND cell structure in which 8 cells are connected in 
serial is employed for memory cells, Each of the 8 cells is connected 
to a different page. (Fig.l) 

A block is consisted of 512 NAND structures X 8 I/ Os. 
The program and read operations are performed on a page level. The 
erase operation is performed either on a block or on the whole chip. 

512 Columns 

Column Decoder 

I/O ~~ 	data register 

PROGRAM OPERATION 

Since the program operation of TC584000P / F/ FT / TR is performed 
at every 512 bytes (=lpage), 512 bytes data of the page must be input 
from the column address OOOH to 1FFH (AO-~-A8) after the program 
command 40H is input. The address of the page on which the 
program operation is done must be input in the cycle in which the 
first byte data is input, however, no page address has to be valid in 
the following 511 cycles. The internal programming operation starts 
at the rising edge of VVE in the last byte data input cycle and stops 
at the rising edge of W~ in the following program verify ~ommand 
input cycle, thus this time period must be controlled by timing 
parameter tpfI (Program Hold Time). 

Fig.t Structure of TC584000 

A time delay of tpg,V after the program verify command is input, the programmed data can be read out 
and veri~ed. The column address and page address must be input in these verify cycles. 

The first verify cycle needs 15,~s, however the following verify cycles can be done by page mode with the 
cycle time of 120ns. If the data read out is not correct in these verify cycles, return to the beginning of 
the program operation and repeat the same routine from the program command input cycle until all 512 
bytes of data read out in verify cycles are correct. (cf. program and program verify timing, program flow 
chart). 

CHIP ER.ASE OPERATION 

The chip erase operation is initiated by two cycles of chip erase command 20H input. The internal chip 
erase operation starts at the rising edge of WE in the second cycle and stops at the rising edge of WE in 
the following read command input cycle. This time period must be controlled by t~g (Erase Hold Time). 
The erase operation compietes in lOms. 

376 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0373



I/O 

ted Row 
) 

I/O 

RANDOM READ 	 PAGE READ 
Selected Column 

Data : Cell Array —~ register —~ I/O 	 Data : Register ~ I/O 

TC584000P/f/FT/TR 

BLOCK EftASE OPERATION 

The TC584000P / F/ FT / TR is organized as 8 pages / block X 128 blocks internally and the block erase 
operation can be performed on any 4K bytes (8pages) block. The block erase operation is started by two 
cycles of block erase command 60H input with the block address (Al2-~-A ig) in the second cycle. 

Like the chip erase operation, the internal block operation starts at the rising edge of ~ in the second 
cycle and stops at the rising edge of WE in the following read command input cycle. The block erase 
operation completes in lOms. 

READ OPERATION 

The, read operation can be performed after read command OOH input. Two types of read operations are 
available ; random read and page read. 

The random read operation occurs when the page address is changed or ~G —E is clocked. First, 512 bytes 
of data are transferred from the new selected page on a nonvolatile cell array to the register. Then, the 
data in the selected column address on the register is read out. 

The page read operation occurs when no page address is changed and CE is not clocked. The 512 bytes 
data transfer is very slow and takes approximately 15~s, therefore, tACC (Random Address Access time) is 
15,us. 

However, the read out from the register is very £ast and tpAC (Page Address Access Time) is 120ns. 
In the page read operation, the data is read out by ~xing the page address and changing the column 

address. 

RESET 

The reset operation is achieved by writing the reset command FFH into the address 55555H in two 
cycles. This operation is used in order to break the data input cycles in the program or program and erase 
operation. The reset does not necessarily have to be performed in a normal operation. The device mode 
after reset is a read operation. 

OPERATION MODE AFTER. POWER ON 

The operation mode after the power-on becomes a read operation automaticaily. However, it is 
recommended to input the read command OOH at the beginning of device operation after the power supply 
becomes stable. 
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TC584000P/F/FT/TR 

POWER ON / OFF S~QUENCE 

An accidental command input cycle during power on / off sequence may cause data. corruption, therefore 
CE must be kept high level when Vcc is higher than 3V during power on / off sequence. 

OP~RATION 

3V 

uCC 
OV 

VIH 

CE 
Ov 

OP~RATION PRINCIPLE 

PROGR.AM OPERATION 

v ~--- 
~E must be kept VIH level during power on / o£f sequence 

~y—~ 	 . 	 l~,J 

Fig. 2 shows the program operation principle of the TC584000P / F/ FT / TR. The program operation is 
to program data `0's into cells in the erased state (data `1' ) by employing tunneling phenomenon. The 
following explains the program operation principle with an example in which data `0' and `1' are 
programmed into the TRl and TR2 individually in the selected page. 

The select line 1 is given `H' level and the select line 2 is given `L' level so that 8 cells in the NAND 
are connected to the bit line and isolated from GND. Then Vpp (approximately 20V) is given to the word 
line of the selected page and Vpi (approximately lOV) is given to the word line of the other unselected 
pages. 

On the other hand, OV is given to the bit line connected to the NAND that has TRl in which data `0' 
is going to be programmed and VDpI (approximately 10V) is given to the bit line connected to the NAND 
that has TR2 in which data `1' is going to be programmed. 

With this condition of voltages on each noad, TR1 has approximately 20V between its control gate 
and channel, and electrons are injected to the floating gate from the channel by tunneling phenomenon. 

Once this happens, eventhough Vpp is cut off, the electrons are retained in the floating gate which is 
surrounded by Si02 until an erase operation is performed. 

At TR2, 20V is given to the control gate, however lOV given to the channel make the potential 
difference between the control gate and channel approximately lOV which is not high enough £or 
tunneling phenomenon. Thus, electron i~jection does not occur. The cells in the unselected page have 
approximately 10V on their control gate so no tunneling phenomenon will occur. 

The floating gate of a'0' data cell is charged negative and that of a ` 1' data ~ell is charged positive, 
thus the `0' and `1' data are retained after the program nperation has been done. 
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Select Li 

( ~ 20V) 

Select Line 
(0' 

Select Lin 

Vpp (OV) 	Bit Line 	VDPI ( = 10V) 

Fig.2 Program Principle of TC584000 

~: - ; ..: _. 

~: _ 
;~:: - 
~~i: 
,~~ 

;:~ : 
:~I;i 

~ ~ 	!~ 

TC584000P/F/FT/TR 

Vpp ( = 20V) 

~ 
OV 

OV 

Vpp (= 2OV) 

~~,,, 
~--~~J 	VDPI (= 10V) 

~DPI 

N 

ERASE OPERATION 

The erase operation principle of the TC584000 is shown in Fig.3. The erase operation changes the 
cell state in a selected block or in a whole chip from `0' to `1' by pulling electrons out from the floating 
gate to the channel by tunneling phenomenon. 

OV and VPP (approximately 20V) are given to the control gates and substrate respectively in the 
operation. This gives 20V potential difference between the control gates and substrate, and results in 
tunneling phenomenon which pulls electrons in the floating gate out to the substrate. 

select Line 

select Line 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

Vpp ( = 20V) Vpp ( = 20V) 

OV 

~ 

open 

Vpp (=20V) 

Fig.3. Erase Principle of TC584000 
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Select Linet 

Threshold 
~VTH~ 	 VTH Distribution H 

of '0' Data Cell H 
+ H 

Selected Page C 
M 

~ 	 N H 
H 

— H 
VTF;  Distribution 
of `1' Data Cell Select line2 

Fig.4. 	Threshold Voitage Distribution of 
'0' Data/'1' Data Cell 

~o~~ unc 

ON 

ON 

ON 

ON 

ON ON 

ON ON 
.o. ,~. 

TR1 	oFF TR2 	oN 

ON ON 

ON ON 

ON ON 

ON ON 

c.en c.urrent 

TC584000P/F/FT/TR 

READ OPERATION 

As explained in the program operation above, the state of the cells are `0' in which the floating gate is 
charged negative or `1' in which the floating gate is charged positive after the program operation. Th'is is 
described by threshoid voltage VTH; the characteristics parameter of MOS transistor as shown in Fig.4. 

The threshold voltage of `0' data cells distribute in positives side and that of `1' data cells distribute in 
negative side. 

The reason why they distribute in a certain area is th~t the memory cell transistors have some 
dispersion. 

, 

Fig.S ftead Principle of TC584000 

Fig.5 shows the read operation principle. 
The select line 1 and 2 of the block which has the selected page are biased `H' level and 8 cells in the 

NAND are connected to the bit line and GND. The control gates of ? unselected page are given `H' level 
and that of the selected page is given OV. 

In I'ig.5, TR2, Since it is in '1' state, turns on and all the other unselected transistors also turn on, 
therefore cell current flows and the precharged bit line discharges. On the contrary, since it is in `0' state, 
TR1 does not turn on and cell current does not flow. The bit line levels at this point are sensed `1' and `0' 
respectively by the sense amplifier. 

RECOMMENDATION FOR PROGRAM OPERATION 
1) Over programming by tpg (program Hold Time) being longer than the specified value may make it 

impossible to read data out of the cell correctly. If this happened, an erase operation will be necessary 
to recover from the over programmed state. 
Over program means that the threshold voltage of the programmed cells shifted too much in the positive 
direction. Thus, the cell transistors of the unselected pages during a read operation can not turn on. 

2) The page address within a block (Ag~-A ll) must be incremented in order from LSB to MSB when the 
device is programmed. 

3) Comment on the pro~ram on a already pro~rammed pa~e : There is a resriction for the number of times 
of new date programming operations on a already programmed page. 

4) In case of programming several devices in parallel, programming inhibit for a device which has already 
been programmed successfully should be done by command input instead of programming '1' data. 
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4-4 MASK ROM 
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~ 
~ 
0 
O 
v 
w 
0 

~ 
O 
z 

1 31,072x8 

MEMORY CELLES 

A15 1 ~ 28 VpD 
Al2 2 27 A14 
A7 3 26 A13 
A6 4 

'wS 
25 A8 

A5 5 24 A9 
A4 6 ~ 23 A11 
A3 7 22 A16 
A2 8 d 21 A10 
A1 9 ~ 20 CE/CE 
AO 10 ~ 19 D7 
DO 11 18 D6 
D1 12 17 D5 
D2 13 16 D4 

GND 14 15 D3 

Vpp GND 

~ ~ 

z 
w 
~ 
~ 
~ 
m 
N 
N 
W 
s 
0 
0 
a 

DO D1 D2 D3 D4 D5 D6 D7 

+ 	OUTPUT BUFFERS 	I 

~ COLUMN DECObERS I 

~E 

AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

A10 
A11 
Al2 
A13 
A14 
A15 
A16 

PIN NAMES 
AO-~A16 Address Inputs 
DO--D7 Data Outputs 
CE/CE Chip Enable Input 
U DD Power Supply 
GND Ground 

~ 
-:;:; ; 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

T 	- 	_ C 531 00 OP C CF 12 , 15 
1M BIT (128K WORD x 8 BIT) COMS MASK ROM 

DESCRIPTION 
The TC531000CP/CF is a 1, 048, 576 bits read only memory organized as 131, 072 words by 8 bits 

with a low bit cost, thus being suitable for use in program memory of microprocessor, especially 
character generator. The TC531000CP/CF using CMOS technology is most suitable for low power 
applications where battery operation are required. The TC531000CP/CF has one chip enable input 
CE/CE, programmable for device selection. 

FEATURES 

TC531000CP/CF _ ~ Z _ ~ S 
Access Time (max) 	120ns 150ns 
Power Dissipation 
Operation Current 40mA (max) 35mA 

Power Dissipation 
Standby Current (max) 	20~A 20,~A 

• Single 5V power supply 

PIN CONNECTION 

• All Inputs and Outputs : TTL Compatible 
• Three State Outputs 
• Fully Static Operation 
• Programable Chip Enable 
• Package 

TC531000CP : DIP28—P-600 
TC531000CF : SOP28—P-450 

BLOCK DIAGRAM 
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TC531000CP/CF-12, -15 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vpp Power Supply Voltage — 0.5~7.0 

V iN input Voltage — 0.5 ^~Vpp V 

~/our Output Voltage 0^-Vpp 

Pp Power Dissipation 1.0/0.6* W 

TSTG Storage Temperature — 55~--150 oC 

TppR Operating Temperature — 40~70 

TSOLDER Soldering Temperature • Time 260 • 10 °C • sec 
Note : *Plastic SOP 

D C. OPERATING CONDITIONS (Ta = —40---70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vpp Power Supply Voltage 4.5 - 	5.0 5.5 

V~ H  Input High Voltage 2-2 — VDD+O.3 V 

V i ~ Input Low Voltage — 0.3 — 0.8 

D C. and OPERATING CHARACTERISTICS (Ta =— 40~-70°C, Vpp = 5V ± 10%) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

l i ~ input Leakage Current ViN=O^Vpp  — ±1.0 

I~p Output Leakage Current CE = V iH. VOUT = ~"'UDD — ± 5.O 
~ 

Ip H  Output High Current VpH = 2.4V — 1.0 — 

lo~ Output Low Current Vp~ = 0.4V 3.2 — mA 

~DD51 Standby Current CE = 0.8V (CE = 2.2V) — Z 

~DDS2 Standby Current GE = 0.2V (CE = Vpp — 0.2V) — 20 F~A 

~DD01 

Operating Current 

V IN = V IH ~ U IL 

~ouT = OmA 

tcycle = 120f15 — 50 

mA t~y~~e = 150n5 — 45 

~DD02 
V IN = U DD — 0.2V / 0.2V 

~our = OmA 

tcycle = 120n5 — 40 

t~y~~e = 150ns — 35 

CAPACITANCE 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CiN Input Capacitance f= 1 MHz, Ta = 25°C — ~ ~ 
pF 

Co~T  Output ~apacitance f= 1 MHz, Ta = 25°C — ~ ~ 
Note : This parameter is periodically sampled and is not 100% tested. 
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AO-~A16 

CE/CE 

~OUT 

/a.C. CHARACTERISTICS (Vpp - 5V ± 10%, Ta =— 40^-70°C) 

SYMBOL PARAMETER 120ns Version 150ns Version 
SYMBOL MIN. MAX. MIN. MAX. 

t~y~~e Cycle Time 120 — 150 — 
TA~~ A<cess Time — 120 — 150 
T~ E  Chip Enable Access Time — 120 — 150 ns 
TCED Output Disable Time — 50 — 50 
Tp H  Output Hold Time 5 — 5 — 

AC TEST CONDITIONS 
• Output Load 	 : 100pF+1TTL 
~ Input Levels 	 : 0.6V, 2.4V 
• Timing Measurement Reference Levels 

Input : 0.8V, 2.2V 
Output : 0.8V, 2.OV 

~ Input Rise and Fall Time 	 : 5ns 

TIMING WAVEFORMS 

OPERATION MODE 

MODE CE (CE) AO^-A15 Outputs Power 

Read L(H) Valid Data Out Operating 
Standby H (L) * High-Z Sta~dby 

r~ : 	v IH. i, : v IL, -'~ : v IH or v IL 
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Vpp GND 

~ ~ 
CE 

OE 	 _ 

DO D t D2 D3 D4 D5 D6 D7 

j 	OUTPUT BUFFERS 	I 

N.C. t '~ 32 Vpo 
A16 2 31 N.C. 
A15 3 30 N.C. 
Al2 4 29 A14 
A7 5 ~ 28 A 13 
A6 6 w 27 qg 
AS 7 — 26 A9 
A4 8 ~ 25 A11 
A3 9 n. 24 OE 
A2 10 ~ 23 A10 
A1 11 ~ 22 CE 
AO 12 Z~ D7 
DO 13 20 D6 
D1 14 19 D5 
D2 15 18 D4 

GND 16 17 D3 

PIN NAMES 
AO^-A16 Address Inputs 
DO^-D7 Data Outputs 

OE Output Eriable Input 
CE Chip Enable Input 

VDD Power Supply 
GND Ground 

_ N.C. No connection 

~ COLUMN DECODERS I 

131, 072 x 8bit 

MEMORY CELLES 

AO 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

A10 
A11 
Al2 
A13 
A14 
A15 
A16 

~ 
~ 
w 
~ 
LL 
~ 
m 

~ 

~ 
0 
0 a 

~ 
w 
0 
O 
V 

a 

3 O 
~ 

:::i : 
SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

T 	- 	- 	-^~ C5 31 00 	_. 1P C CF 1 	-. 21 5 , 
1M BIT(128K WORD x 8 BIT) CMOS MASK ROM 

DESCRIPTION 
The T

C531001CP/CF is a 1, 048, 576 bits read only memory organized as 131, 072 words by 8 bits 
with a low bit cost, thus being suitable for use in program memory of microprocessor, and data memory, especially character generator. The TC531001CP/CF using CMOS technology is most suitable for low power applications where battery operations are required. The TC531001CP/CF has one chip enable input CE for device selection. 

FEATURES 

• All Inputs and Outputs : TTL Compatible 

• Three State Outputs 

• Fully Static Operation 

• Package 

TC531001CP : DIP32—P-600 

TC531001CF : SOP32—P—b25 

BLOCK DIAGRAM 

ITC531001CP/CF 	 — 12 ~ — 15 
Access Ti me 	 (max) ~ 120ns ~ 150ns 
Power Dissipation 
Operation Gurrent 	(max) I 40mA I 35mA 

Power Dissipation 
Standby Current 	(max) I 20~A I 20~A 

• Single 5V power supply 

PIN CONNECTION 
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TC531001CP/Cf-12, -15 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vpp Power Supply Voltage — 0.5^-7.0 V 
V~ N  Input Voltage — 0.5 — V DD V 
vour Output Voltage O--V DD V 
Pp Power Dissipation 1.0/0.6' W 

TSTG Storage Temperature —55-~150 °C 
TppR Operating Temperature —40^-70 °C 

TSOLDER Soldering Temperature 	Time 260 • 10 °C • sec 
* : Plastic SOP 

D C. OPERATING CONDITIONS (Ta= —40--70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vpp Power Supply Voltage 4.5 5.0 5.5 
V iH Input High Voltage 2.2 — VDD+O.3 V 
V i ~ Input Low Voltage — 0.3 — 0.8 

D C. and OPERATING CHARACTERISTICS (Ta =— 40-~-70°C, Vpp = 5V ± 10%) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

l i ~ Input Leakage Current ViN - 0 ^-Vpp — ± ~ .Q A 

I~o Output Leakage Current CE = V iH. VouT = OV ^-Vpp — ± 5.0 ~A 
IoH Output High Current VpH - 2.4V — 1.0 — mA 
Ip~ Output Low Current Vp~=0.4V 3.2 — mA 

~DD51 Standby Current CE = 2.2V — 2 mA 

~DDS2 Standby Current CE=Vpp-0.2V — 20 ~A 

~DD01 

Operating Current 

VIN = V IH ~ V IL 

~ouT = OmA 

tcycle = 120n5 — 50 

mA 
t< < i e = 150ns 

Y 
— 45 

~DD02 
V IN = uDD — ~.2 V  / 0.2V 

Ip~T = OmA 
tcycle = 120nS — 40 

t< < i e = 150ns — 35 

CAPACITANCE 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CiN Input Capacitance f- 1 MHz, Ta = 25°C — 10 

~our Output Capacitance f=1MHz, Ta=25°C — io 
pF 

Note : This parameter is perodically sampled and is not 100% tested. 
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AO -~-16 

CE 

OE 

~OUT 
~~ 

TC531001CP/CF-12, -15 

A.C. CHARACTERISTICS (Ta =— 40-~-70°C, Vpp - 5V ± 10%) 

SYMBOL PARAMETER 120ns Version 150ns Version 
SYMBOL MIN. MAX. MIN. MAX. 

t~y~ie Cycle Time 120 — 150 — 
TA~~ Access Time — 120 — 150 
T~ E  Chip Enable Access Time — 120 — 150 

ns TpE Output Enable Access Time — 70 - 70 
TCED Output Disable Time from CE — 50 — 50 
TOED Output Disable Time from OE — 50 — 50 
Tp H  Output Hold Time 5 — 5 — 

AC TEST CONDITIONS 
• Output Load 	 . 100pF+ 1TTL 
• Iaput Levels 	 . 0.6V, 2.4V . 
• Timing Measurement Reference Levels Input . 0.8V, 2.2V 

Output : 0.8V, 2.OV 
• Input Rise and Fall Time 	 ~ 	. 5ns 

TIMING WAVEFORMS 

OPERATION MODE 

MODE CE OE AO--A16 Outputs Power 

Read L L Valid Data Out Operating 
Standby H * * High-Z Standby 
Output Desele<t L H * High-Z Operating 

ri: V IH, L: V IL, ~: V IH or VIL 
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AO 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 
A11 
Al2 
A13 
A14 

A15 

N 
~ W W ~ ~ m 
N N 
~ 0 0 
Q 

PIN NAMES 
A0~-A15 Address inputs 
DO~D15 Data Out uts 
OE Out ut Enable Input 
CE Chip Enable Input 
Vpp Power Supply 
GND Ground 
N.C. No Conne<tion 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

TC5 3 1024 P F-12 -15 , 
1M BIT (65,536 WORD x 16 BIT) CMOS MASK ROM 

DESCRIPTION 

The TC531024P / F is a 1,048,576 bits read only memory organized as 65,536 words by 16 bits. 
The TC531024P / F is fabricated using Toshiba's advanced CMOS technology which provides the high 

speed and low power features with access time of 120ns / 150ns, an operation current of 40mA at 
8.3MHz and a standby current of 20,uA. 

The TC531024P / F is packaged in a standard 600mi1 40pin DIP, or 525mi1 40pin SOP. 

FEATURES 
TC531024P/F — 12 — 15 

Power Supply 	• 5V ± 5% 5V ± 10% 

Access Time ( Max. ) 120ns 150ns 

Power Dissipation : Operating Current ( Max. ) 40mA 35mA 

Power Dissipation : Standby Current ( Max. ) 20,uA 20~P. 

• Single 5V Power Supply 
• Fully Static Operation 
• AllInput and Output : TTL Compatible 
• Three State Output 
• TC531024P : DIP40 —P — 600 
• TC531024F : SOP40 —P — 525 

PIN CONNECTION 
	 BLOCK DIAGRAM 

(TOP VIEW) 

OE 

CE 

N.C. 	1 	40 
	

VDD 
CE 
	

2 	39 
	

N.C. 
D15 
	

3 	38 
	

N.C. 
D14 
	

4 	37 
	

A15 
D13 
	

5 	36 
	

A14 

D12 
	

6 	35 
	

A13 
D17 
	

7 	34 
	

Al2 
D10 
	

8 	33 
	

A11 

D9 
	

9 	32 
	

A10 

DB 
	

10 	31 
	

A9 
GND 
	

71 	30 
	

GND 
D7 
	

12 	29 
	

AS 
D6 
	

13 	28 
	

A7 
DS 
	

14 	27 
	

A6 
D4 
	

15 	26 
	

AS 

D3 
	

16 	25 
	

A4 
D2 
	

17 	24 
	

A3 

D1 
	

18 	23 
	

A2 

DO 
	

19 	22 
	

A1 
OE 
	

20 	21 
	

AO 

Vpp GND 

~ 	~ 

CE 

D1 D3 D5 D7 D9 D11 D13 D15 
DO D2 D4 D6 D8 D10 D12 D14 

I 	OUTPUT BUFFERS 	~ 

I 	COLUMN DECODER 	~ 

~ 
~ 
p 	 65,536 x 16bit 
~ 
W 
~ I 	I 	MEMORY CELL ARRAY 
~ 
O ~ 
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CAPACITANCE 

SYMBOL PARAMETER CON•DITIONS MIN. MAX. UNIT 

CiN Input Capacitance f= 1 MHz , Ta = 25°C — 10 pF 

~ouT Output Capacitance f= 1 MHz , Ta = 25°C — 10 pF 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

, 	Vpp Power Supply Voltage — 0.5^-7.0 V 

ViN Input Voitage —0.5^-Vpp V 

vour Output Voltage 0^' VDD V 

Pp Power Dissipation 1.0/0.6* W 

TSr~ Storage Temperature —55^-150 °C 

TppR Operating Temerature 0~70 °C 

TSOLDER Soldering Temerature • Time 260 • 10 °C • sec 

Note : * Plasti< SOP. 

n [_ OPREATING CONDITIO NS  (Ta = 0-~70°C) 

SYMBOL PARAMETER 	 ~ MIN. MAX. UN~T 

Vpp Power Supply Voltage 4.5 5.5 V 

V iH Input High Voltage 2•z UDD+0.3 V 

V i ~ Input Low Voltage — 0.3 0.8 V 

n[' nPRATING CHARACTERISTICS (Ta = 0^~70°C, Vnn = 5V ± 10%) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

l i ~ Input Leakage Current OV ~ V~N~ Vpp — {' 1.O 
pA 

I~p Output Leakage Current OV ~ VOUT~ VDD — {' S.0 

Ip H  Output High Current VpH = 2.4V —~~~ — 

Ip~ Output Low Current Vp~=0.4V 3.2 — mA 

~DDS1 
Standby Current 

CE = 2.2V — 2.0 

~~osz CE = Vpp — 0.2V — 20 ~A 

~DDO1 
' 
Operating Current 

CE = V IL , V IN = V IH ~ VIL 

~ouT = OmA 

t~y~~e = 120n5 — 50 

mA 
tcycle = 150ns — 45 

~DD02 
CE = 0.2V , V IN = UDD — O.2V / O.2V 

~our = OmA 

tcycle =~ ZOns — 40 

t~y~~e = 150ns — 35 

~~~ 

Note : This Paramenter is periodically sampiea ana is not ivvro tes~eu. 
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AO—A15 

CE 

OE 

~ouT 

TC531024P/F-12, -15 

A.C. CHARACTERISTICS (Ta = 0°C~-70°C) 

SYMBOL PARAMETER 
voo = 5V ± 5% UDD = 5V '!' 10% 

UNIT 
MIN. MAX. MIN. MAX. 

tA« Access Time — 120 — 150 ns 

t~ E  Chip Enable Access Time — 120 — 150 ns 

tp E  Output Enable Access Time — 70 — 70 ns 

tCED Output Disable Time from CE 0 60 0 60 ns 

tOED Output Disable Time from OE 0 60 0 60 ns 

tpH  Output Hold Time 5 — 5 — ns 

tcvC Cycle Time 120 — 150 — ns 

A.C. TEST CONDITIONS 
Output Load 
Input Levels 
Timing Measurement Reference Levels 

Input Rise and Fali Time (10%-~-90%) 

:100pF + 1TTL 
: 0.6V / 2.4V 

Input : 0.8V / 2.2V 
Output : O.SV / 2.OV 

. 5ns 

TIMING WAVEFOftMS 

(~PFRATI(~N M~DE 
MODE CE OE AO^-A15 Outputs Power 

Read L L Valid Data Out Operating 

Standby H * * High-Z Standby 

Output Deselect L H * High-Z Operating 

H: VIH 	L: VIL 	*: VIH or VIL 
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CE 

OE 

AO 
A1 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
A17 

i ~ az 
2 31 
3 30 
4 29 
5 28 
6 27 
7 26 
8 25 
9 24 
10 23 
11 22 
12 21 
13 20 
14 19 
15 18 
16 17 

N.C. 
A16 
A15 
Al2 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
DO 
D1 
D2 

GND 

UDD 
N.C. 
A17 
A14 
A13 
A8 
A9 
A11 
OE 
A10 
CE~ 
D7 
D6 
D5 
D4 
D3 

PIN NAMES 

AO^-A17 Address in uts 
DO-~D7 Data Out uts 
OE Output Enable In ut 
CE CE Chi 	Enable In 	ut 
Vpp Power Su 	ly 
GND Ground 
N.C. No Connection 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

TC 2 53 0 	P OOA AF 
2M BIT ( 256K WORD x 8 BIT ) CMOS MASK ROM 

DESCRIPTION 

The TC532000AP / AF is a 2,097,152 bits read only memory organized as 262,144 words by 8bits. 
The TC532000AP / AF is fabricated using Toshiba's advanced CMOS technology which provides the 

high speed and low power features with access time of 150ns, an operation current of 40mA at 6.7MHz 
and a standby current of 20~A. 

The TC532000AP / AF has one programmable chip enable input CE/CE for device selection. 
The TC532000AP / AF is packaged in a standard 600mi1 32pin DIP or 525mi1 32pin SOP. 

FEATU RES 

• Single 5V Power Supply 	 -• All Inputs and Outputs : TTL Compatible 

• Access Time : 150ns ( Max. ) VDD = 5V t 10% 	• Three State Outputs 

• Power Dissipation 	 • Fully Static Operation 

Operating Current : 40mA ( Max. ) 	 • Programmable Chip Enable 

Standby Current : 20~A ( Max. ) 	 • TC532000AP : DIP32—P-600 
TC532000AF : SOP32—P-525 

PIN CONNECTION 	 BLOCK DIAGRAM 

, 	Vpp 	GND 

~ 	~ 	DO Dt D2 D3 D4 D5' D6 D7 
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TC532000AP/AF 

nnnvinniinn RnTl~lr~ 

Note : " Plastic SOP 

D.C. OPERATING CONDITIONS (Ta = 0~-70°C) 

MIN. MAX. UNIT 

4.5 5.5 v 

2.2 Vpp+0.3 V 

- 0.3 0.8 V 

SYMBOL PARAMETER 

~/pp Fower Supply Voltage 

V iH Input High Voltage 

V i ~ Input Low Voltage 

..~.- .-u n o n r-rG[~icTlr'c fV~... = 5V ± 10% , Td = 0~70°C) 
aii~. - 	- 	- 	- 	 - -- 

PARAMETER 

Input Leakage Current 

CONDITIONS MIN. MAX. UNIT 
SYMBOL 

VIN = ~'"UDD 

CE=ViH , VOUT = ~~" V D D  

VoH= 2.4V 

Vo~= 0.4V 

- 

— 

- 1.0 

2.0 

- 

i' 1.0 

± 5.0 

- 

- 

2 

~ 

~A 

mA 

mA 

mA 

~ 
IL 

~~o  Output Leakage Current 

~ oH Output High Current 

~ a ~ Output Low Current 

~DDS1 
CE=ViH 

Standby Current 
CE=Voo and VIN=OV (Vpp) — 20 ~A 

~DDS2 
UtN=VIH/VIL , tcycle= 150ns - 50 mA 

~DDO1 Operating Current 
UIN = VDD~ OV , t~y~~e = 150ns - qp mA 

~DD02 

CAPACITANCE 

	

CONDITIONS 	 MIN. 	MAX. 	UNIT 

	

1MHz , Ta=25°C 	 - 	10 	pF 

	

1 MHz , Ta = 25°C 	 - 	10 	pF 

Note : This Parameter is periodically sampled and is not 100% tested. 

DC 

SYMBOL PARAMETER 

~iN Input Capacitance f = 

~ouT Output Capa<itan<e f = 
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AO—A17 

CE/CE 

OE 

~oUT 

~~_ 

~ 
I 

~ ~ 	 TC532000AP/AF 

n r' r'I-a~R~('TFRICTI('t (Vnn = 5V + 1[1~/n _ Ta = 0^-70°C~ 

SYMBOC PARAMETER MIN. MAX. UNIT 

tacc Access Time — 150 ns 

t~E  Chip Enabie Ac<ess Time — 150 ns 

tp E  Output Enable Access Time — 70 ns 

tCED Output Disable Time from ~E 0 60 ns 

tOED Output Disable Time from OE 0 60 ns 

tpH  Output Hold Time 5 — ns 

tcYC Cyde Time 150 — ns 

A.C. TEST CONDITIONS 

Output Load 
	 : 100pF + 1TTL 

Input Levels 	 : 0.6V , 2.4V 
Timing Measurexnent Reference Levels 

	Input : 0.8V , 2.2V 
Output : O.SV , 2.OV 

Input Rise and Fall Time 	 . 5ns 

TIMING WAVEFORMS 

rn n-r~/1ni nArll'1C 

MODE CE ( CE ) OE AO^~A17 Outputs Power 

Read L( H) L Valid Data Out Operating 

Standby H( L) * * High-Z Standby 

Output Deselect L( H) H * High-Z Operating 

11: VII'1 	L: VIL 	-: vinv~ vi~ 
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i ~ 
2 31 
3 30 
4 29 
5 28 
6 27 
7 26 
8 25 
9 24 
10 23 
11 22 
12 21 
13 20 

14 19 
15 18 
16 19 

N.C. 

A16 
A15 
Al2 
A7 

A6 

A5 

A4 

A3 
A2 

A1 

AO 
DO 

D1 
D2 

GND 

VDD 
A18 
A17 
A14 
A13 
A8 
A9 
A11 
OE 
A10 
CE CE 
D7 
D6 
DS 
D4 
D3 

PIN NAMES 

AO--A18 Address in uts 
DO^-D7 Data Outputs 
OE Output Enable Input 
CE ~E Chi 	Enable In 	ut 
Vpp Power Su 	I 
GND Ground 
N.C. No Connection 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

T 3 4000AP AF C5 
4M BIT ( 512K WORD x 8 BIT ) CMOS MASK ROM 

DESCRIPTION 
The TC534000AP / AF is a 4,194,304 bits read only memory organized as 524,288words by 8bits. 
The TC534000AP / AF is fabricated using Toshiba's advanced CMOS technology which provides the 

high speed and low power features with access time of 150ns, an operation current of 40mA at 6.7MHz 
and a standby current of 20,~.~A. 

The TC534000AP / AF .has one programmable chip enable input CE/CE for device selection. 
The TC534000AP / AF is packaged in a standard 600mi1 32pin DIP or 525mi1 32pin SOP. 

FEATURES 

• Single 5V Power Supply 

• Access Time : 150ns ( Max. ) VDD = 5V ± 10% 

• Power Dissipation 

Operating Current : 40mA ( Max. ) 

Standby Current : 20,~A ( Max. ) 

• All Inputs and Outputs : TTL Compatible 

• Three State Outputs 

• Fully Static Operation 

~ Programmable Chip Enable 

• TC534000AP : DIP32—P-600 
TC534000AF : SOP32—P-525 

PIN CONNECTION 
	 BLOCK DIAGRAM 

Vpp GND 

~ 	~ 	DO D1 D2 D3 D4 D5 D6 D7 

CE ~ 

OUTPUT BUFFERS 
OE 

AO 
COLUMN DECODERS A ~ 

A2 
A3 
A4 
A5 
A6 
A7 ~+ 
A8 °; `^ 
A9 ~ 0 524,288 x 8 bit 
A10 m O 
A11 ~ 
Al2 ,`"„ p 
A13 ~ ~ 
A14 

Q ~ MEMORY CELLS A15 
A16 
A17 
A18 
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MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vpp Power Supply Voltage — 0.5~7.0 V 

V~ N  Input Voltage 	• — 0.5 ^~Vpp V 

VouT Output Voltage 0^-Vpo V 

Pp Power Dissipation 1.0/0.6* W 

TSTG Storage Temperature — 55^-150 °C 

Tp PR  Operating Temerature 0-~-70 °C 

TSOLDER Soldering Temerature • Time 260 • 10 °C • sec 

Note : * Plastic SOP 

D.C. OPREATING CONDITIONS (Ta =0-~-70°C) 

SYMBOL PARAMETER MIN. MAX. UNIT 

Vpp Power Supply Voltage 4.5 5.5 V 

V iH Input High Voltage 2.2 Vpp+0.3 V 

V i ~ Input Low Voltage — 0.3 0.8 V 

D.C. and OPERATING CHARACTERISTICS (Vpp = 5V ± 10% , Ta = 0-~-70°C) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

l i ~ Input Leakage Current VIN = ~"" U DD — '~ 1.O ~A 

I~p Output Leakage Current CE=V~H, VOUT = ~"" V DD — '}S.O ~A 

Io H  Output High Current VpH=2.4V — 1.0 — mA 

Ip~ Output Low Current Vp~=0.4V 2.0 — mA 

~DD51 Standby Current 
CE=V~H — 2 mA 

~DD52 CE=VDD and VIN=OV ( Vpp] — 2~ /.~A 

~DDO1 Operating Current VIN = V IH~ V IL ~ tcycle = 150ns — 50 mA 

~DD02 UIN = VDD ~ OV , t~y C 1e = 1 50f15 — 40 mA 

CAPACITANCE 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CiN Input Capacitance f= t MHz , Ta = 25°C — 10 pF 

~our Output Capacitance f= 1 MHz , Ta = 25°C — 10 pF 

Note : This Paramenter is periodically sampled and is not 100% tested. 

~`: 

~ ~. ~~: 
~= 1` 
~ -.= 

~= 
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AO—A18 

CE/CE 

OE 

~ouT 

l 

~ 
TC534000AP/AF 

A.C. CHARACTERISTICS (Vpp = 5V ± 10% , Ta = 0^-70°C) 
SYMBOL PARAMETER MIN. MAX. UNIT 

tACC Access Time — 150 ns 

t~E Chip Enable Access Time — 150 ns 
tpE Output Enable Access Time — 70 ns 

tCED Output Disable Time from CE 0 60 ns 

tOED Output Disable Time from OE 0 60 ns 

tp H  Output Hold Time 5 — ns 

tcvc Cycle Time 150 — ns 

A.C. TEST CONDITION~ 
Output Load 	 :100pF + 1TTL 
Input Levels 	 : 0.6V , 2.4V 
Timing Measurement Reference Levels 	Input .: 0.8V , 2.2V 

Output : 0.8V , 2.OV 
Input Rise and Fall Time 	 : 5ns 

TIMING WAVEFORMS 

OPERATION MODE 

MODE CE ( CE ) OE AO~--A18 Outputs Power 

Read L( H) L Valid Data Out Operating 

Standby H( L) * * High-Z Standby 

Output Deselect L( H) H * High-Z Operating 

H:VIH 	L:VIL 	":VIHorVIL 
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PIN NAMES 

AO^-A18 Address inputs 
DO^-D7 Data Out uts 
OE Out ut Enable Input 
CE CE Chip Enable In ut 
Vpp Power Supply 
GND Ground 
N.C. No Gonnection 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

T 34040AFT TENTATIVE C5 
4M BIT (512K WORD x 8 BIT) CMOS MASK ROM 
DESCRIPTION 

The TC534000AFT is a 4,194,304 bits read only memory organized as 524,288 words by 8 bits. 
The TC534000AFT is fabricated using Toshiba's advanced CMOS technology which provides the high 

speed and low power features with access time of 150ns, an operation current of 40mA at 6.7MHz and 
a standby current of 20,uA. 

The TC534000AFT has one programmable chip enable input CE/CE for device selection. 
The TC534000AFT is packaged in a 400mi1 32 pin TSOP Type II. 

FEATURES 
• Single 5V Power Supply 
• Access Time : 150ns ( Max. ) VDD = 5V t 10% 
~ Power Dissipation 

Operating Current : 40mA ( Max. ) 
Standby Current : 20,r~A ( Max. ) 

PIN CONNECTION 

O 
N.C. 	1 	32 
	

UDD 
A16 	2 	31 
	A18 

A15 3 	30 A17 
Al2 4 	29 A14 
A7 5 	28 A13 
A6 6 	27 A8 
A5 7 	26 A9 
A4 8 	25 A11 
A3 9 	24 OE 
A2 
	

10 	23 A10 
A1 
	

11 	22 
	CE CE 

AO 
	

12 	21 
	

D7 
DO 
	

13 	20 D6 
D1 
	

14 	19 
	

D5 
D2 
	

15 	18 
	

D4 
GND 16 	19 D3 

TC534000AFT 

• All Inputs and Outputs : TTL Compatible 
• Three State Outputs 
• Fully Static Operation' 
• Programmable Chip Enable 
• TC5340'OOAFT : TSOP32—P-400 

BLOCK DIAGRAM 

Vpp GND 

~ 	~ 	DO D1 D2 D3 D4 D5 D6 D7 
CE ~ 

OUTPUT BUFFERS 
OE 

AO 
COLUMN DECODERS A ~ 

A2 
A3 
A4 
A5 
A6 
A7 ~ 
A8 ~ ~' 
p`9 LL o 524,288 x 8 bit 

A10 m O 
A11 ~ 
A 12 `" N w ~ 
A13 ~ ~ 

A14 A15 ~ Q ~ ~ MEMORY CELLS 
A16 
A17 
A18 
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TC534000AFT 	 ~. 

ITEM RATING UNIT 
Power Suppiy Voltage —0.5-~7.0 V 
Input Voltage — 0.5 ^-VDD V 
Output Voltage O^-VDD V 
Power Dissipation 0.6 W 
Storage Temperature — 55--150 ~~ 
Operating Temerature 0^-70 °C 
Soldering Temerature • Time 260 • 10 °C • sec 

MAXIMUM RATINGS 

SYMBOL 

UDD 

VIN 

VOUT 

Po 

TSTG 

TOPR 

TSOLDER 

D.C. OPERATING CONDITIONS (Ta=0-~-70°C) 

SYMBOL 	 PARAMETER 

V~o 	Power Supply Voltage 

ViH 	Input High Voltage 

V i~ 	Input Low Voltage 

D.C. and OPERATING C HARACTERISTICS (Vnn = 5V + 1 n o/ ~-a _ n....~n~~-~ 

MIN. MAX. UNIT 

4.5 5.5 ~/ 

2.2 Vpp+0.3 V 

— 0.3 O.g V 

SYMBOL PARAMETER CONDITIONS MIN. MAX. 
~i~ Input Leakage Current ViN = 0 ^-VDD — ± ~,Q 

~~o Output Leakage Current CE= V~H , VOUT = ~^' U DD — i' S.0 

~oH Output High Current VoH=2•4V — 1.0 — 
~o~ Output Low Current Vo~=0.4V 2 p _ 

~DDS1 
Standby Current CE=VIH 

— 
2 

~DDS2 
CE=VDDandVIN=~V(VDD) — 20 

~DD01 
Operating Current VIN = V IH ~ V IL , tcycle = 150f15 — 50 

~DD02 VIN = U DD /  OV , tcycle = 150ns — 40 

CAPAGTANCE 

UNIT 

~A 

~A 

mA 

mA 

mA 

f~ 

mA 

mA 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 
~irv Input Capacitance f= 1 MHz , Ta = 25°C — 10 pF 
~ouT 	Output Capacitance 

Alnto 	• 	TF.1~ 	D-......__.__ ~ 
f= 1 MF1z , Ta = 25°C — 10 pF 

---"-"'-'~' •' r`-~~~~~~a~~y ~auiNiCU df7Q IS flOi IVV%0 testea. 
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AO—A18 

CE/CE 

OE 

~oUT 

TC534000AFT 

A.C. CHARACTERISTICS 
SYMBOL PARAMETER MIN. MAX. UNIT 
tacc Access Time — 150 ns 
t~E Ghip Enable Access Time — 150 ns 
toE Output Enable Access Time — 70 ns 
tcEO Output Disable Time from CE 0 60 ns 
tOED Output Disable Time from OE 0 60 ns 
toH Output Hold Time 5 — ns 
tcvc Cycle Time 150 — ns 

A.C. TEST CONDITIONS 
Output Load 	 : 100pF + 1TTL 
Input Levels 	 : 0.6V , 2.4V 
Timing Measurement Reference Levels 	Input : Q.8V , 2.2V 

Output : 0.8V , 2.OV 
Input Rise and Fall Time 	 : 5ns 

TIMING WAVEFORMS 

OPERATION MODE 

MODE CE ( CE ) OE A0~-A18 Outputs Power 
Read L( H) L Valid Data Out Operating 
Standby H( L) * * High-Z Standby 
Output Desele<t L( H) H * High-Z Operating 

h: V111 	L: VIL 	": VIH Or VIL 
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PIN CONNECTION (TOP VIEW) 

~ 40 
Z 39 
3 38 
4 37 
5 36 
5 35 
7 34 
g 33 
g 32 
10 3~ 
11 3~ 
12 29 
13 28 
14 27 
15 26 

16 25 
17 24 
~g 23 

19 ZZ 

20 21 

A17 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 

GND 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTE 
GND 
D15/A-1 
D7 
D14 
D6 
D13 
D5 
D12 
D4 
VDD 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 	, 
( 

TC53 4200P F 
4M BIT ( 256K WORD x 16 BIT/ 512K WORD x 8BIT ) CMOS MASK ROM 

DESCRIPTION 
The TC534200P / F is a 4,194,304 bits read only memory organized as 262,144 words by 16 bits when 

BYTE is logical high, and is organized as 524,288 words by 8 bits when BYTE is logical low. 
The TC534200P / F is most suitable for the program memory , data memory , and character generater. 
The TC534200P / F is packaged in a standard 600mi1 40pin DIP, or 525mi1 40 pin SOP. 

FEATURES 

• Single 5V Power Supply 

• Access Time : 150ns ( Max. ) 

• Power Dissipation 

Operating Current : 50mA ( Max. ) 

Standby Current : 20,uA ( Max. ) 

• Fully Static Operation 

• All Inputs and Outputs : TTL Compatible 

• Three State Outputs 

• TC534200P : DIP40 —P — 600 

• TC534200F : SOP40—P-525 

PIN NAMES 

AO^-A17 Address inputs 

DO^~D14 Data Outputs 

CE Chip Enable Input 

OE Output Enable input 

D15/A— 1 Data Output/Addrss Input 

BYTE Word, Byte selection Input 

~/pp Power Supply 

GND Ground 
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TC534200P/F 

BLOCK DIAGRAM 
Vpp 	GND D15 	~~ 	DO 

r---- 
BYTE 

~ 

BYTE, CE, OE CIRCUIT ~ 	OUTPUT BUfFERS 
OE i 

i 

CE 
i 
~ 
~ 

r------------------------ 	-------~ 

~ A-1 7 	COLUMN 128 	COLUMN I/O 
AO -~~ 

ADDRE55 	DECODER CIRCUIT 

( 
~ 

BUFFERS 

~ 12 	ROW 4096 	MEMORY CELL 
ARRAY 

DECODER 262,144x1661T5 
A17 

MODE SELECTION 

MODE CE OE BYTE DO-D7 D8-D14 D15/A-1 Power 

Read (16 Bit) L L H Data Out Active 

Read (8 Bit) L L L Data Out 
(Lower 8bit) High impedance L Active 

Read (8 Bit) L L L 
Data Out 
(Upper 8bit) High Impedance H Active 

Output Deselect L H * High Impedance Active 

Standby H * * High Impedance Standby 

H: VIH L: VIL *: VIH or VIL 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vpp Power Supply Voltage - 0.5^-7.0 V 

V~ N  Input Voltage - 0.5^-Vpp V 

Vour Output Voltage .  0^-Vpp V 

Pp Power Dissipation 1.0/0.6* W 

TSTG Storage Temperature - 55^-150 °C 

TppR Operating Temperature 0-~-70 °C 

TSOLDER Soldering Temperature • Time 260 • 10 °C • sec 

* SOP 
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~ 
f 

TC534200P/F 

r~~w~r /T_ —!1_.~ll~('~ 
LJ.I.. 	VI- I\LHIIIVV t.v~vv~~ 	. 	~•~+--- 	•— 	— 

SYMBOL PARAMETER MIN. TYP.. MAX. UNIT 

~/pp Power Suppiy Voltage 4.5 5.0 5.5 V 

2•2 - VDD+O.3 V 
v iH Input High Voltage 

V~~ Input Low Voltage - 0.3 -  0.8 V 

-r~.i-r ~T.. — n__~n°!'1 
u.~.. ana Vt'CRH 

SYMBOL 

I IIVV 	~.~ ii"~~~~~- ~ ~- 

PARAMETER 

' 	~ • `^ 	~ 	' 	- 	- 

CONDITIONS MIN. MAX. UNIT 

~ i ~ input Leakage Current VIN = ~" U DD - '!' 1.0 ~`A 

~~o Output Leakage Current VOUT = 0 "~" U DD - '!' S.O ~A 

~oH ~utput High Current VoH=2-4V - 1•~ - mA 

~o~ Output Low Current Vo~=0.4V 2.0 - mA 

~DDS1 Standby Current 
CE=ViH - 2 mA 

CE=Vpp-0.2V - 20 ~`A 
~DD52 

Opereating Current 
VIN = U IH ~ U IL , tcycle = 150ns - 60 mA 

~DD01 

VIN = U DD - 0.2V / O.2V tcycle = 1 5On5 - 50 mA 
~DD02 

CAPACITANCE 	f=1 MHz , Ta = 25°C 

SYMBOL 	 PARAMETER 	 CONDITIONS 	 MIN. 	MAX. 	UNIT 

~iN 	 Input Capacitance 	 ViN = OV 	 - 	10 	pF 

~ouT 	Output Capacitance 	VouT = OV 	 - 	~ 2 	P~ 
Note : This Paramenter is periodically sampled and is not 100% tested. 
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CE 

AO-~-A1 ~ 

OI 

D0~-D1 ~ 

TC534200P/F 

A.C. CHARACTERISTICS (Ta = 0-70°C,Vpp = 5V ± 10%) 

SYMBOL PARAMETER MIN. MAX. UNIT 

tcvC Cycle Time 150 — ns 

tq~~ Address Access Time — 150 ns 

t~ E  Chip Enable Access Time — 150 ns 

tgT  BYTE Access Time — 150 ns 

tp E  Output Enable Access Time — 70 ns 

tCED Output Disable Time from CE — 60 ns 

tOED Output Disable Time from OE — 60 ns 

tgTp Output Disable Time from BYTE — 60 ns 

tp H  Output Hold Time S — ns 

A.C. TEST CONDITIONS 

Output Load 	 : 100pF + 1TTL 
Input Levels 	 : 0.6V -  , 2.4V 
Timing Measurement Reference Levels 	Input : O.8V , 2.2V 

Output : 0.8V , 2.OV 
Input Rise and I'all Time 	 : 5ns 

TIMING WAVEFORM 

WORD — WIDE READ MODE 

Note: BYTE = ViH 
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CE 

O 

D0~-D 

A - 1-~-A 1 

BYTE 

DO-~-D7 

D8~-D15 

TC534200P/F 

BYTE — WIDE READ MODE 

Note: BYTE = V~~ 

BYTE TRANSITION 

A0~-A17 

High Z 

A-1 

Note: CE =v i ~, OE = Vi~ 
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I 	OUTPUT BUFFERS 	I 

I 	COLUMN DECODERS 	I 

N 
~ N w ~ 
? p 1,048,576 x 8 bit 
m O 

V N 
~ 

W 
o w 

~ ~ 

Q ~ MEMORY CELLS 

CE 

OE 

AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

A10 
A11 
Al2 
A13 
A14 
A15 
A16 
A17 
A18 
A19 

~ 
SILiCON STACKED GATE MOS INTEGRATED CIRCUIT 

TC 538 00 P OA AF 
8M BIT ( 1M WORD x 8 BIT) CMOS MASK ROM 

DESCRIPTION 

The TC538000AP / AF is a 8,388,608 bits read only memory organized as 1,048,576 words by Sbits. 
The TC538000AP / AF is fabricated using Toshiba's advanced CMOS technology which provides the 

high speed and low power features with access time of 150ns, an operation current of 55rriA at 6.7MHz 
and a standby current of 100,uA. 

The TC538000AP / AF has one programmable chip enable input CE/CE for device selection. 
The TC538000AP/AF is packaged in a standard 600mi1 32pin DIP , 525mi1 32pin SOP 

FEATU RES 

• Single 5V Power Supply 	 • All Inputs and Outputs : TTL Compatible 

• Access Time : 150ns ( Max. ) VDD = 5V t 10% 	~ Three State Outputs 

• Power Dissipation 	 • Fully Static Operation 

Operating Current : 55mA ( Max. ) 	 • Prograxrimable Chip Enable 

Standby Current : 100~A ( Max. ) 	• TC538000AP : DIP32—P-600 
TC538000AF : SOP32—P-525 

	

PIN CONNECTION 	 BLOCK DIAGRAM 
(TOP VIEW) 	 Vpp GND 

	

A19 	~ 	32 Voo 

	

A16 2 	31 A18 	 DO D1 D2 D3 D4 D5 D6 D7 

	

A15 3 	30 A17 

	

Al2 q 	29 A14 

	

A7 5 	28 A13 

	

A6 6 	27 A8 

	

A5 7 	26 A9 

	

A4 8 	25 A11 

	

A3 9 	24 OE 

	

A2 	10 	23 A10 

	

A1 11 	22 CE~ 

	

AO 	12 	.21 	D7 

	

DO 	13 	20 D6 

	

D1 	14 	19 	DS 

	

D2 	15 	18 D4 

	

GND 	16 	17 D3 

TC538000AP/AF 

PIN NAMES 

AO^-A19 Address in uts 
DO^-D7 Data Out uts 
OE Out ut Enable In ut 
CE~ Chi 	Enable In 	ut 
Vpo Power Su 	I 
GND Ground 
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TC538000AP/AF 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vpp Power Supply Voltage — 0.5^-7.0 V 

V i N Input Voitage — 0.5 "~Vpp V 

VOUT Output Voltage ~^-Vpp V 

Pp Power Dissipation 1.0/0.6* 	~ W 

Tsr~ Storage Temperature — 55--150 °C 

TppR Operating Temerature 0^-70 °C 

TSOLDER Soldering Temerature • Time 260 • 10 °C • sec 

Note : * Plastic fP. 

D.~. OPREATING CONDITIONS (Ta = 0-~-70°C) 

SYMBOL PARAMETER MIN. MAX. UNIT 

Vpp Power Supply Voltage 4.5 5.5 V 

V iH Input High Voltage 2.2 Vpp+0.3 V 

V i ~ Input Low Voltage — 0.3 0.8 V 

D.C. and OPERATING CHARACTERISTICS (Vpp = 5V ± 10% , Ta = 0---70°C) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

l i ~ Input Leakage Current ViN = 0 "~Vpp — ± 5.O ~A 

I~p Output Leakage Current CE=ViH , VOUT=~"`Vpp — ~'S.O ~A 

Ip H  Output High Current VoH=2.4V — 1.0 — mA 

lo~ Output Low Current Vp~=0.4V 2.0 — mA 

~DD51 Standby Current 
CE=V~H — 2 mA 

~DD52 CE=VDD and V ~N c OV ( Vpp) — 100 ~A 

~DDO7 Operating Current VIN = V IH~ V IL . tcycle = 150ns — 60 mA 

~DD02 VIN = VDD ~ OV , t~ Y~~e = 1 50f1S — 55 mA 

CAPACITANCE 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

C~ N  Input Capacitance f= 1 MHz , Ta = 25°C — 10 pF 

~our Output Capa<itance f= 1 MHz , Ta = 25°C — 10 pF 

Note : This Paramenter is periodically sampled and is not 100% tested. 
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AO—A19 

CE/CE 

OE 

~our 

TC538000AP/AF 

A.C. CHARACTERISTICS 

SYMBOL PARAMETER MIN. MAX. UNIT 

tacc Access Time — 150 ns 

t~E  Chip Enable Access Time — 150 ns 

tp E  Output Enable Access Time — 70 ~s 

tCED Output Disable Time from CE 0 60 ns 

tOED Output Disable Time from OE 0 60 ns 

toH  Output Hold Time S — ns 

t~y~ Cycle Time 150 — ns 

A.C. TEST CONDITIONS 

Output Load 
Input Levels 
Timing Measurement Reference Levels 

Input Rise and Fall Time 

: 100pF + 1TTL 
: 0.6V , 2.4V 

Input : 0.8V , 2.2V 
Output : 0.8V , 2.OV 

: 5ns 

TIMING WAVEFORM 

OPERATION MODE 	 / 

MODE CE ( CE ) OE AO-~A19 Outputs Power 

Read L( H) L Valid Data Out Operating 

Standby H( L) * * High-Z Standby 

Output Deselect L( H) H * High-Z Operating 

H: VIH 	L: VIL 	*: VIH or VIL 
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AO^-A18 Address inputs 

DO^-D14 Data Outputs 

CE Chip Enable Input 

OE Output Enable Input 

D15/A— 1 Data Output/Addrss input 

BYTE Word, Byte sele<tion Input 

Vpp Power SuPP~Y 

GND Ground 

N.C. No Connection 

A18 
A17 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 

GND 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

1 42 
2 41 
3 40 
4 39 
5 38 
6 37 
7 36 
8 35 
9 34 
10 33 
11 32 
12 31 
13 30 
14 29 
15 28 
16 27 
17 26 
18 25 
19 24 
20 23 
21 22 

N.C. 
A18 
A17 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 
CE 

GND 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

t aa 
2 43 
3 42 
4 41 
5 40 
6 39 
7 38 
8 37 
9 36 
10 35 
71 34 
12 33 
13 32 
t4 31 
15 30 
16 29 
17 28 
18 27 
19 26 
20 25 
21 24 
22 23 

TC538200AF TC538200AP 

N.C. 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTE 
GND 
D 15/A-1 
D7 
D14 
D6 
D13 
D5 
D12 
D4 
VDD 

N_C. 
N.C. 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTE 
GND 
D 15/A-1 
D7 
D14 
D6 
D13 
D5 
D12 
D4 
VDD 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

-TC53820 P OA A F = 	 TENTATIVE 	~ 

8M BIT ( 512K WORD x 16 BIT/ 1 M WORD x 8BIT ) CMOS MASK ROM 

DESCRIPTION 

The TC538200AP/AF is a 8,388,608 bits read only memory organized ~as 524,288 words by 16 bits 
when BYTE is logical high, and is organized as 1,048,576 words by 8 bits when BYTE is logical low. 

The TC538200AP/AF is most suitable for the program memory , data memory , and character 
generater. 

The TC538200AP/AF is packaged in a standard 600mi1 42pin DIP, or 600mi1 44 pin SOP. 

FEATURES 

• Single 5V Power Supply 	 • Fully Static Operation 

• Access Time 	 . 150ns ( Max. ) 	• All Inputs and Outputs : TTL Compatible 

• Power Dissipation 	 • Three State Outputs 

Operating Current 	: 60mA ( Max. ) 	• TC538200AP : DLP42—P-600 

Standby Current 	: 100~A ( Max. ) 	• TC538200AF : SOP44—P-600 

PIN CONNECTION (TOP VIEW) 	 PIN NAMES 
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TC538200AP/AF 

BLOCK DIAGRAM 
Vpp 	GND D15 	~~ 	DO 

r---- 
BYTE 

I 

~ gYTE, CE, OE CIRCUIT OUTPUT BUFFERS 
OE 

~ 
~ 
~ 

CE 

~ 
~ 

r------------------------ -------~ 

A— ~~ g 	COLUMN 25( 	COLUMN I/O 
AO 

ADDRE55 	DECODER CIRCUIT 

( 
\ 

BUFFERS 

% ~Z 	ROW 4096 	MEMORY CELL 
ARRAY 

DECODER 524,288x16BIT5 
A18 

MODE SELECTION 

MODE CE OE BYTE DO—D7 D8—D14 D15/A-1 Power 

Read (16 Bit) L L H Data Out Active 

Read (8 Bit) L L L 
Data Out 
(Lower 8bit) Hi h Im edance g 	P L Active 

Read (8 Bit) L L L 
Data Out 
(Upper 8bit) 

High Impedance H Active 

Output Deselect L H * High Inpedance Active 

Standby H * * High Inpedance Standby 

H: VIH L: VIL *~ vIH or VIL 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vpp Power Supply Voltage — 0.5-r 7.0 V 

V iN Input Voltage — 0.5 "~Vpp V 

VOUT Output Voltage ~"'UDD V 

Po Power Dissipation 1.0/0.6" W 

TsrG Storage Temperature —55-~-150 °C 

TppR Operating Temperature 0^-70 °C 

TSOLDER Soldering Temperature • Time 260 • 10 °C • sec 

* SOP 
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TC538200AP/AF 

D.C. OPREATING CONDITIONS (Ta = Q-~-7 
SYMBOL PARAMETER 

~/pp Power Supply Voltage 

v iH Input High Voltage 

V~~ Input Low Voltage 

D.C. and OPERATING CHARACTERISTICS (Ta = 0~-70°C) 

MIN. TYP. MAX. UNIT 

4.5 5.0 5.5 v 

2.2 — Vpp+0.3 V 

— 0.3 — 0.8 V 

SYMBOL PARAMETER 

~ i ~ Input Leakage Current 

~~o Output Leakage Current 

~oH Output High Current 

~o~ Output Low Current 

~DDS1 Standby Current 

~DD52 

~DD01 Opereating Current 

~DD02 

CONDITIONS MIN. MAX. UNIT 

U IN = ~"'UDD 
± 1.0 ~A 

VOUT = ~'" V DD 
_ ± 5.0 ~A 

voH=2.4V — 1.0 — mA 

V0~=0.4V 2.0 — mA 

— 2 mA 
CE=ViH 

CE=Vpp-0.2V — 100 F~ 

U IN = U IH ~ U IL , tcycle = 150ns — 7p mA 

U IN = VDD — 0.2V / 0.2V tcycle = 1 50~5 — 60 mA 

c"APACITANCE 	f= 1 MHz , Ta = 25°C 

SYMBOL PARAMETER 

~ iN Input Capacitance 

~o ~T  Output Capacitance 

CONDITIONS 	 MIN. 	MAX. 	UNIT 

U IN = OV 
_ 	 10 	 pF 

_ 	 12 	 PF 
VOUT = OV 

100°/ tested Note : This Paramenter is periodically sampled and is not 	o 	~ 
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CE 

AO--A1 f 

OE 

DO-~-D1 ~ 

TC538200AP/AF 

A.C. CHARACTERISTICS (Ta = 0^-70°C,Vpp = 5V ± 10%.) 

SYMBOL PARAMETER MIN. MAX. UNIT 

tCYC Cyde Time 150 — ns 

tA~~ Address Access Time — 150 ns 

t~ E  Chip Enable Access Time — 150 ns 

tBT BYTE Ac<ess Time — 150 ns 

tp E  Output Enable Access Time — 70 ns 

tCED Output Disable Time from CE — 60 ns 

tOED Output Disabie Time from OE — 60 ns 

tgTp Output Disable Time from BYTE — 60 ns 

tpH  Output Hold Time 5 — ~5 

A.C. TEST CONDITIONS 

Output Load 	 : 100pF + 1TTL 
Input Levels 	 : 0.6V , 2.4V 
Timing Measurement Reference Levels 	Input : 0.8V , 2.2V 

Output : 0.8V , 2.OV 
Input Rise and Fall T:me 	 : 5ns 

TIMING WAVEFORMS 
WORD — WIDE READ MODE 

Note: BYTE = ViH 
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CE 

A - 1---A 

OE 

DO^-D7 

BYTE 

DO^-D7 

D8-D15 

TC538200AP/AF 

BYTE - WIDE READ MODE 

Note: BYTE = V~~ 

BYTE TRANSITION 

AO--A 18 

High Z 
A-1 

Note: CE = v,~, OE = Vi~ 
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AO--A19 Address inputs 

DO^-D14 Data Outputs 

CE Chip Enable Input 

OE Output Enable Input 

D15/A— 1 Data Output/Addrss Input 

BYTE Word, Byte selection Input 

Vpp Power Supply 

GND Ground 

N.C. No Connection 

A18 
A17 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 

GND 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

1 42 
2 41 
3 40 
4 39 
5 38 
6 37 
7 36 
8 35 
9 34 
10 33 
11 32 
12 31 
13 30 
14 29 
15 28 
16 27 
17 26 
18 25 
19 24 
20 23 
21 22 

N.C. 
A18 
A17 
A7 
A6 
AS 
A4 
A3 
A2 
.41 
A0 
CE 

GND 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

1 44 
2 43 
3 42 
4 41 
5 40 
6 39 
7 38 
8 37 
9 36 
10 35 
11 34 
12 33 
13 32 
14 31 
15 30 
16 29 
17 28 
18 27 
19 26 
20 25 
21 24 
22 23 

TC5316200AF TC5316200AP 

A19 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
Ar 15 
A16 
BYTE 
GND 
D 15/A-1 
D7 
D14 
D6 
D13 
DS 
D12 
D4 

UDD 

N.C. 
A19 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTE 
GND 
D 15/A-1 
D7 
D14 
D6 
D13 
D5 
D12 
D4 

VDD 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 	 ' 

T 	 = C5 31 620 	, OAP AF 
16M BIT ( 1M WORD x 16 BIT/2M WORD x 861T) ~MOS MASK ROM 	 ' 

DESCRIPTION 

The TC5316200AP / AF is a 16,777,216 bits read only memory organized as 1,048,576 words by 16 
bits when BYTE is logical high, and is organized as 2,097,152 words by 8 bits when BYTE is logical 
low. 

The TC5316200AP / AF is most suitable for the program memory , data memory , and character 	~ 
generater. 

The TC5316200AP / AF is packaged in a standard 600mi1 42pin DIP, or 600mi1 44 pin SOP. 

FEATURES 

• Single 5V Power Supply 	 • Fully Static Operation 
• Access Time 	 . 150ns ( Max. ) 	• All Inputs and Outputs : TTL Compatible 
• Power Dissipation 	 • Three State Outputs 

Operating Current 	. 60mA ( Max. ) 	• TC5316200AP : DIP42 —P — 600 
Standby Current 	. 100,~A ( Max. ) 	• TC5316200AF : SOP44 —P — 600 	 ~ 

PIN CONNECTION (TOP VIEW) 	 PIN NAMES 
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TC5316200AP/AF 

BLOCK DIAGRAM 
~/pp 	GND D15 	~~ 	DO 

r---- 	
~ 

BYTE BYTE, CE, OE CIRCUIT 

1 

i 

~ 	OUTPUT BUFFERS 

OE ~ 
~ 

CE ~ J 

i 
r------------------------ ~ ~ _ ~ ~ _ ~ 

A- 1 g 	COLUMN 25( 	COLUMN I/O 

AO 
ADDRESS 	DECODER CI RCU IT 

/ BUFFERS 

) 13 	ROW 8192 	MEMORY CELL 
ARRAY 

DECODER 1,048,576 x 16 BITS 
A19 

n n~r~r cr~ r/`T~!'ln~ 

MODE CE OE BYTE DO-D7 D8-D14 D15/A-1 Power 

Read (16 Bit) L L H Data Out Active 

Read (8 Bit) L L ~ 
Data Out 
(Lower 8bit) 

High Impedance L Active 

Read (8 Bit) L L ~ 
Data Out 
(Upper 8bit) 

High Impedance H Active 

Output Deselect L H * High Inpedance Active 	~ 

Standby H * * High Inpedance Standby 

FI : VIf; L: VIL *: ViH or VIL 

MAXIMUM RATINGS 

ITEM RATING UNIT 

Power Supply Voltage - 0.5~7.0 V 

Input Voltage - ~' S~v~~ v 

Output Voltage ~""UDD V 

1.0/0.6" W Power Dissipation 
— 55^-150 °C Storage Temperature 

~--70 °C 
Operating Temperature 

Soldering Temperature • Time 260 • 10 °C • sec 
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TC5316200AP/AF 

D.C. OPREATING CONDITIONS (Ta - 0-~-70°Cl 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vpp Power Supply Voltage 4.5 5.0 5.5 V 

V~ H  Input High Voltage 2.2 — Vpp + O.3 V 

V i ~ Input Low Voltage —0.3 — 	- 0.8 V 

D.C. and OPERATING CHARACTERISTICS (Ta = 0-~-70°C) 
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

l i ~ Input Leakage Current ViN = 0"~Vpp — ± 1.O ~A 

I~p Output Leakage Current Vour=O--Vpp — ±5.0 ~A 

Io H  Output High Current VpH=2.4V — 1.0 — mA 

Ip~ Output Low Current Vp~=0.4V 2.0 — mA 

~DD51 Standby Current 
CE=ViH — 2 mA 

~DDS2 CE= Vpp — 0.2V — 100 ~A 

~DD01 Opereating Current UIN = V IH ~ V IL . tcycle =~ 50ns — 70 mA 

~DD02 UIN = VDD — 0.2V / 0.2V t~y C 1e = 1 50f15 — 60 mA 

CAPACITANCE 	f= 1 MHz , Ta = 25°C 
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CiN Input Capacitance ViN = OV — 10 pF 

~ouT Output Capacitance VouT = OV — 12 pF 

Note : This Paramenter is periodically sampled and is not 100% tested. 
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A.C_ TEST CONDITIONS 

Output Load 
Input Levels 
Timing Measureme nt Reference Levels 

Input Rise and Fall Time 

: 100pF + 1TTL 

: 0.6V , 2.4V 
Input : 0.8V , 22V 
Output : O.SV , 2.OV 

: 5ns 

CE 

DO~D1 

AO--A19 

O 

T ~ 

TC5316200AP/AF 

A.C. CHARACTERISTICS (Ta = 0--7Q°'' "_ _ _ ~~i + ~ no~ 1 

SYMBOL PARAMETER 

tCVC Cycle Time 

tA~~ Address Access Time 

t~E  Chip Enable Access Time 

tBT BYTE Access Time 

toE Output Enabie Access Time 

tCED Output Disable Time from CE 

tOED 

tBTp  

Output Disable Time from OE 

Output Disable Time from BYTE 

toH  Output Hold Time 

TIMING WAVEFORMS 
WORD — WIDE READ MODE 

Note: BYTE = V~H 
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CE 

DO--D7 

A- 1--A1 

OE 

BYTE 

DO^-D7 

D8^-D15 

TC5316200AP/AF 

BYTE - WIDE READ MODE 

Note: BYTE = V~~ 

BYTE TRANSITION 

AO^-A 19 

High Z 
A-1 

Note: CE.=v,~, OE = Vi~ 
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N.C. 
A18 
A17 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 

GND 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

N.C. 
A19 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTE 
GND 
D 15/A-1 
D7 
D14 
D6 
D13 
D5 
D12 
D4 
UDD 

PIN CONNECTION (TOP VIEW) 
O 
~ 44 
2 43 
3 42 
4 41 
5 40 
6 39 
7 38 
g 37 
9 36 
~p 35 
>> 34 
~2 33 
13 32 
14 31 
15 30 
16 29 
17 28 
18 27 
~9 26 
20 25 
2~ 24 
22 23 

PIN NAMES 

AO--A19 Address inputs 

DO-~-D14 Data Outputs 

CE Chip Enable Input 

OE Output Enable Input 

D15/A— 1 Data Output/Addrss Input 

BYTE Word, Byte selection Input 

~/pp Power Supply 

GND Ground 

N.C. No Connection 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

T 3 1~ Z O O A F T 	 TENTATIVE C5 
16M BIT ( 1 M WORD x 16 BIT / 2M WORD x 8BIT ) CMOS MASK ROM 

DESCRIPTION 
The TC5316200AFT is a 16,777,216 bits read only memory organized as 1,048,576 words by 16 bits 

when BYTE is logical high, and is organized as 2,097,152 words by 8 bits when BYTE is logical low. 
The TC5316200AFT is most suitable for the program memory , data memory , and character 

generater. 
The TC5316200AF"I' is packaged in a 400mi1 44pin TSOP Tepe II. 

`- 4 

FEATURES 

• Single 5V Power Supply 	 ~ Fully Static Operation 

• Access Time 	 150ns ( Max. ) 
	• All Inputs and Outputs : TTL Compatible 

• Power Dissipation 	 • Three State Outputs 

Operating Current 	. 60mA ( Max. ) 	• TC5316200AFT : TSOP44—P-400 

Standby Current 	: 100~A ( Max. ) 

TC5316200AFT 
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TC5316200AFT 

BLOCK DIAGRAM 
Vpp 	GND D15 	~~ 	DO 

r---- 
BYTE 

i 

~ BYTE, CE, OE CIRCUIT OUTPUT BUFFERS 
OE ~ 

~ 

CE 

i 

' i 

i 
r------------------------ -------~ 

A— 1 g 	COLUMN 25( 	COLUMN I/O 
AO 

ADDRESS 	DECODER CIRCUIT 

( 
~ 

BUFFERS 

~ 13 	ROW 8192 	MEMORY CELL 
ARRAY 

DECODER 1,048,576 x 16 BITS 
A19 

MODE SELECTION 

MODE CE OE BYTE DO—D7 D8—D14 D15/A-1 Power 

Read (16 Bit) L L H Data Out Active 

Read (8 Bit) L L L 
Data Out 
(Lower 8bit) High Impedance L Active 

Read (8 Bit) L L L 
Data Out 
(Upper 8bit) High Impedance H Active 

Output Deselect L H * High Inpedance Active 

Standby H * * High Inpedance Standby 

H: VIfi L: VIL *: ViH or VIL 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vpp Power Supply Voltage —0.5--7.0 V 

V iN Input Voltage — 0.5^Vpp V 

Vour Output Voltage ~~ VDD v 

Pp Power Dissipation 0.6 W 

TSTG Storage Temperature — 55-~-150 °C 

TppR Operating Temperature ~"'70 ~~ 

Tso~oER Soldering Temperature • Time 260 • 10 °C • sec 
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~~ 

TC5316200AFT 

D C. OPREATING CONDITIONS (Ta = 0-~-70°C) 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vpp Power Supply Voltage 4.5 5.0 5.5 V 

V iH Input High Voltage 2•2 — VDD+0.3 V 

V i ~ Input Low Voltage —0.3 — 0.8 V 

D.C. and OPERATING CHARACTERISTICS (Ta = 0-~-70°C) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

l i ~ Input Leakage Current VIN = ~"'VDD — {' 1.0 pA 

I~p Output Leakage Current VpUT=O"-~Vpp — ~'$.O ~A 

Ip H  Output High Current VoH=2.4V — 1.0 — mA 

lo~ Output Low Current Vp~=0.4V 2.0 — mA 

~DD51 
Standby Current 

CE=V~H — 2 mA 

~DD52 CE=Vpp—O.2V — lOO ~A 

~DDO1 Opereating Current 
~ 

VIN=VIH~VI~ , tcycle=150t15 — 70 mA 

~DD02 VIN = V DD — ~• zV  / O.2V t~y~~e = 15O11S — 6O mA 

CAPACITANCE f=1MHz Ta=25°C 
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CiN Input Capacitance ViN = OV — 10 pF 

~ouT Output Capacitance vouT = ~v — ~ Z pF 

Note : This Paramenter is periodically sampled and is not 100% testecl. 
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CE 

AO—A15 

OI 

DO--D1 ` 

TC5316200AFT 

A.C. CHARACTERISTICS (Ta = 0-~-70°C,Vpp = 5V ± 10%) 

SYMBOL PARAMETER MIN. MAX. UNIT 

tCVC Cycle Time 150 — ns 

tACC Address Access Time — 150 ns 

t~E  ~ Chip Enable Access Time — 150 ns 

teT  BYTE Access Time — 150 ns 

tpE  Output Enable Access Time — 70 ns 

tcEO Output Disable Time from CE — 40 ns 

tOED Output Disable Time from OE — 40 ns 

tBTD Output Disable Time from BYTE — 40 ns 

tpH  Output Hold Time 5 — ns 

A.C. TEST CONDITIONS 
Output Load 
	

~ 	: 100pF + 1TTL 

Input Levels 	 : 0.6V , 2.4V 
Timing Measurement Reference Levels 

	Input : 0.8V , 2.2V 
Output : 0.8V , 2.OV 

Input Rise and Fall Time 	 : 5ns 

TIMING WAVEFORMS 
WORD — WIDE READ MODE 

Note: BYTE = V~H 
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TC5316200AFT 

;, 

BYTE - WIDE READ MODE 

A-1^-A1 

CE 

OI 

DO--D; 

Note: BYTE = V~~ 

BYTE TRANSITION 

AO--A 19 

A-1 

BYTE 

DO^~D7 

D8^-D15 

Note: CE = v,~, OE = Vi~ 

High Z 
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AO^~A19 Address inputs 

DO^-D14 Data Outputs 

CE Chip Enable Input 

OE Output Enable Input 

D15/A— 1 Data Output/Addrss Input 

BYTE Word, Byte selection Input 

~/pp Power Supply 

GND Ground 

N.C. No ~onnection 

N.C. 
A18 
A17 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 

GND 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

1 44 
2 43 
3 42 
4 41 
5 40 
6 39 
7 38 
8 37 
9 36 
10 35 
11 34 
12 33 
13 32 
14 31 
15 30 
16 29 
17 28 
18 27 
19 26 
20 25 
21 24 
22 23 

A18 
A17 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 

GND 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

1 42 
2 41 
3 40 
4 39 
5 38 
6 37 
7 36 
8 35 
9 34 
10 33 
11 32 
12 31 
13 30 
14 29 
15 28 
16 27 
17 26 
18 25 
19 24 
20 23 
21 22 

TC53162006F TC53162006P 

A19 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTE 
GND 
D 15/A-1 
D7 
D14 
D6 
D13 
D5 
D12 
D4 

VDD 

N.C. 
A19 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTE 
GND 
D 15/A-1 
D7 
D14 
D6 
D13 
D5 
D12 
D4 
V DD 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

T 53 16~OOBP C BF 
16M BIT ( 1 M WORD x 16 BIT / 2M WORD x 8BIT ) CMOS MASK ROM 

DESCRIPTION 
The TC5316200BP / BF is a 16,777,216 bits read only memory organized as 1,048,576 words by 16 

bits when BYTE is logical high, and is organized as 2,097,152 words by 8 bits when BYTE is logical 
low. 

The TC5316200BP / BF is most .suitable for the program memory , data memory , and character 
generater. 

The TC5316200BP / BF is packaged in a standard 600mi1 42pin DIP, or 600mi1 44 pin SOP. 

FEATURES 
• Single 5V Power Supply 	 ~ Fully Static Operation 

• Access Time 	 . 200ns ( Max. ) 
	• All Inputs and Outputs : TTL Compatible 

• Power Dissipation 
	 • Three State Outputs 

Operating Current 	: 50mA ( Max. ) 
	• TC5316200BP : DIP42—P-600 

Standby Current 	: 100,~A ( Max. ) 
	• TC5316200BF : SOP44 —P — 600 

PIN CONNECTION (TOP VIEW) 
	 PIN NAMES 
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~~ 
~ 

~ 
TC5316200BP/BF 

BLOCK DIAGRAM 
Vpp 	GND D15 	'~~ 	DO 

r---- 
BYTE 

i 

~ gYTE, CE, OE CIRCUIT OUTPUT BUFFERS 
OE ~ 

~ 

CE 

i 

' 

r------------------------ 	-------~ 

' A— ~ g COLUMN 256 COLUMN I/O 
AO 

ADDRESS DECODER CIRCUIT 

( 
~ 

BUFFERS 

~ 13 ROW g~92 MEMORY CELL 
ARRAY 

DECODER 1,048,576 x 16 BITS 
A19 

MODE SELECTION 

MODE CE OE BYTE DO—D7 D8—D14 D15/A-1 Power 

Read (16 Bit) L L H Data Out Active 

Read (8 Bit) L L L 
Data Out 
(Lower 8bit) High Impedance L Active 

Read (8 Bit) L L L 
Data Out 
(Upper 8bit) High Impedance H Active 

Output Deselect L H * High Impedance Active 

Standby H * * High Impedance Standby 

H: VIH L: VIL *: VIH or VIL 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vpp Power Supply Voltage —0.5-~-7.0 V 

V iN Input Voltage — ~- 5 ""U DD v 

Vour Output Voltage ~^' UDD  V 

Pp Power Dissipatio~ 1.0/0.6* W 

TST~ Storage Temperature —55^-150 °C 

TppR Operating Temperature 0^-70 °C 

TSO~DER Soldering Temperature • Time 260 • 10 °C • sec 

* SOP 
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D.C. OPREATING CONDITIONS (Ta = 0^-70°C) 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vpp Power Supply Voltage 4.5 5.0 5.5 V 

V i H Input High Voltage 2•2 — VDD'~ 0.3 V 

Vi ~ Input Low Voltage — 0.3 — 0.8 V 

TC531_6200BP/BF 

D.C. and OPERATING CHARACTERISTICS (Ta = 0-~-70°C) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

l i ~ Input Leakage Current V~N = O"~Vpp — ±$.O ~A 

I~p Output Leakage Current VOUT=~'~"VDD — ±5_O fsA 

Io H  Output High Current VpH=2.4V 	 _ — 1.0 — mA 

Ip~ Output Low Current Vp~=0.4V 2.0 — mA 

~DDS7 - 
Standby Current 

CE=V~H — 2 mA 

~DD52 CE = V DD —  O.2V — 1 OO ~A 

~DD01 Opereating ~urrent 
VIN = V IH ~ V IL ~ t~ yC1 e = 200ns. IouT = OmA — 60 n'1A 

~DD02 VIN = V DD — 0.2V / 0.2V t~ YC1e = 200115 IOUT = OfnA — 50 mA 

f-1MH~ Ta—~5°C 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CiN Input Capacitance V~N = OV — t0 pF 

~our Output Capacitance VouT = ~V — ~ 2 PF 

Note : This Paramenter is periodically sampled and is not 100% tested. 

CAPACITANCE 
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CE 

AO-~-A1 ~ 

OE 

DO^-D15 

TC5316200BP/BF 

A.C. CHARACTERISTICS (Ta = 0^-70°C,Vpp = 5V ± 10%) 

SYMBOL PARAMETER MIN. MAX. UNIT 

tcYC Cycle Time 200 — ns 

tA~~ Address Access Time — 200 ns 

t~ E  Chip Enable Access Time — 200 ns 

tgT  BYTE Access Time — 200 ns 

tp E  Output Enable Access Time — 70 ns 

tCED Output Disable Time from CE — 60 ns 

tOED Output Disable Time from OE — 60 ns 

tgTp Output Disable Time from BYTE — 60 ns 

toH  Output Hold Time 5 — ns 

F~ 

A.C. TEST CONDITIONS 

Output Load 
	

' : 100pF + 1TTL 
Input Levels 	 : 0.6V , 2.4V 
Timing Measurement Reference Levels 	Input : 0.8V , 2.2V 

Output : 0.8V , 2.OV 
Input Rise and Fall Time 	 : 5ns 

TIMING WAVEFORMS 

WORD - WIDE READ MODE 

Note: BYTE = ViH 
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CE 

A- 1^-A1 

OI 

DO~D; 

BYTE 

DO--D7 

D8~-D15 

TC5316200BP/BF 

BYTE - WIDE READ MODE 

Note: BYTE = V~~ 

BYTE TRANSITION 

AO--A19 

High Z 

A-1 

Note: CE =v,~, OE = Vi~ 
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A19 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTE 
GND 
D 15/A-1 
D7 
D14 
D6 
D13 
D5 
D12 
D4 

VDD 

N.C. ~ 	44 
A18 2 	43 
A17 3 	42 
A7 4 	41 
A6 5 	40 
A5 6 	39 
A4 ~ 	38 
A3 $ 	37 
A2 9 	36 
A1 1 ~ 	35 
AO 11 	34 
CE 12 	33 

GND 13 	32 
OE 14 	3~ 
DO 15 	30 
D8 16 	29 
D1 17 	28 
D9 18 	27 
D2 19 	26 

D10 20 	25 
D3 21 	24 
D11 22 	23 

TC5316210BF 

N.C. 
A19 
A8 
A9 
A10 
A11 
Al2 
A13 
A14 
A15 
A16 
BYTE 
GND 
D 15/A-1 
D7 
D14 
D6 
D13 
D5 
D12 
D4 

VDD 

N.C. 	1° 	44 N.C. 

	

A18 2 	43 A19 

	

A17 3 	42 A8 

	

A7 4 	41 A9 

	

A6 5 	40 A 10 

	

A5 6 	39 A11 

	

A4 7 	38 Al2 

	

A3 8 	37 A13 

	

A2 9 	36 A14 

	

A1 10 	35 A15 

	

AO 11 	34 A16 

	

CE 12 	33 BYTE 

	

GND 13 	32 GND 

	

OE 14 	31 D 15/A-1 

	

DO 15 	30 ~~ 

	

D8 16 	29 D14 

	

D1 ~7 	2g D6 

	

D9 ~g 	27 D13 

	

D2 19 	26 D5 

	

D10 20 	25 D 12 

	

D3 21 	24 D4 

	

D11 22 	23 uDD 

TC5316210BFT 
TC5316210BP 

._,.~( ~ 
, 

SILICON STACKED GATE MOS INTEGRATED CIRCUIT 

21 BP F BFT 	TENTATIVE T 316 0 B C5 
16M BIT ( 1 M WORD x 16 BIT / 2M WORD x 8BIT ) CMOS MASK ROM 

DESCRIPTION 
The TC5316210BP / BF / BFT is a 16,777,216 bits read only memory organized as 1,048,576 words by 

16 bits when BYTE is logical high, and is organized as 2,097,152 words by 8 bits when BYTE is 
logical low. 

The TC5316210BP / BF / BFT is most suitable for the program memory , data memory , and character 
generater. 

Page read mode allows two to eight words of data to be read fast in the same page. CE and 
(A3••••A19) must not change. Page access is 60ns. 

The TC5316210BP / BF / BFT is packaged in a standard 600mi1 42pin DIP, 600mi1 44 pin SOP or 
400mi1 44pin TYPE II TSOP. 

FEATURES 

• Single 5V Power Supply 	 ~ Fully •Static Operation 

• Access Time (Normal mode) : 150ns ( Max. ) 	• All Inputs and Outputs : TTL Compatible 

(Page Access mode) : 	60ns ( Max. ) 	• Three State Outputs 

• Power Dissipation 	 • TC5316210BP : DIP42 —P — 600 

Operating Current 	. 150mA ( Max. ) 	• TC5316210BF : SOP44—P-800 

Standby Current 	. 	1mA ( Max. ) 	• TC5316210BFT : TSOP44—P-400 

PIN CONNECTION (TOP VIEW) 
	 PIN NAMES 

AO--A19 Address inputs 

DO-~-D14 Data Outputs 

CE Chip Enable Input 

OE Output Enable Input 

D15/A-1 Data Output/Addrss Input 

BYTE Word, Byte selection Input 

Vpp Power Supply 

GND Ground 

N.C. No Connection 
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TC5316210BP/BF/BFT 

BLOCK DIAGRAM 
Vpp 	GND D15 	~~ 	DO 

r---- 
BYTE 

i 

' 
OUTPUT BUFfERS BYTE, CE, OE CIRCUIT 

OE i AO 
~ A ~ PAGE MODE CE i A2 DECODE CIRCUIT r_~~~~~~~~~___~~_~~~~~~~~ _~_~~~_J 

I 

'4- ~ 	'  SENCEAMT COLUMN 
5 CIRCUIT CIRCUIT 

AO DECODER 
32 

—~—~ COLUMU GATE ADDRESS CIRCUIT BUFFERS 

ROW 
MEMORY CELL 

13 DECODER $~92 ARRAY 
1,048,576 x 16 BITS 

A19 

MODE SELECTION 

MODE CE OE BYTE DO-D7 D8-D14 D15/A-1 Power 

Read (16 Bit) L L H Data Out Active 

Read (8 Bit) L L L 
Data Out 
(Lower 8bit) High Impedance L Active 

Read (8 Bit) L L ~ Data Out 
(Upper 8bit) High Impedance H Active 

Output Deselect L H * High Inpedance Active 

Standby H * * High Inpedance Standby 

H: VIH L: VIL *: VIH or VIL 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vpp Power Supply Voltage - 0.5~7.0 V 

V~ N  Input Voltage - 0.5 "Vpp V 

VOUT Output Voltage 0^~Vpp V 

Pp Power Dissipation 1.0/0.6* W 

TSTG Storage Temperature -55~150 °C 

TppR Operating Temperature 0-~-70 °C 

Tso~oeR Soldering Temperature • Time 260 • 10 °C • sec 

* SOP/TSOP 

431 

TOSHIBA CORP.
EXHIBIT 1009 - PAGE 0426



TC53162106P/BF/BFT 

D.C. OPREATING CONDITIONS (Ta = 0~-70°C) 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vpp Power Supply Voltage 4.5 5.0 5.5 V 

V iH 'Input High Voltage 2.2 - Vpp+0.3 V• 

V i ~ Input Low Voltage . - 0.3 - 0.8 V 

D.C. and OPERATING CHARACTERISTICS (Ta = 0-~-70°C) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

I~~ Input Leakage Current V~N = O'~Vpp - ~' S.O ~A 

I~p Output Leakage Current VOUT = ~"" V DD - # 5.0 ,uA 

Io H  Output High Current VpH=2.4V - 1.0 - mA 

Ip~ Output Low Current Vo~=0.4V 2.0 - mA 

Ipps~ 
Standby Current 

CE=ViH - 5 mA 

~~052 CE=Vpp-0.2V - 1 mA 

Ippp~ D.C. Current VIN = V IH~U IL — 1OO mA 

~DD02 Operating Current VIN = V IHNIL, NOffT10I (tCYCLE _ ~ 5Of15~ — 15O mA 

~DD03 VIN=VIH~UIL,Pa9e (tCYCLE=60~15) — 150 mA 

CAPACITANCE 	f= 1 MHz , Ta = 25 °C 

SYMBOL PARAMETER CONDITIONS MIN_ MAX. UNIT 

CiN input Capacitan<e V~N = OV - 10 pF 

~our Output Capacitance VouT=~V - ~2 PF 

Note : This Paramenter is periodically sampled and is not 100% tested. 
4c32 
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A.C. TEST CONDITIONS 

Output Load 
Input Levels 
Timing Measurement Reference Levels 

: 100pF + 1TTL 
: 0.6V , 2.4V 

Input : 0.8V , 22V 
Output : O.SV , 2.OV 

. 5ns Input Rise and Fall Time 

TC5316210BP/BF/BFT 

„.- ~u ~ o n r-rGO~c-rirc rTa — n-.-~n°~ v~~ - 5V ± 10%1 

SYMBOL PARAMETER MIN. MAX. UNIT 

tcYC Cycle Time 150 — ns 

tA~~ Address Access Time — 150 ns 

tPA~ Page Access Time — 60 ns 

t~E  Chip Enable Access Time — 150 ns 

tBT BYTE Access Time — 150 ns 

to E  Output Enable Access Time — 60 ns 

tCEE Output Enable Time from CE 0 — ns 

tOEE Output Enable Time from OE 0 — ns 

tBTE Output Enable Time from BYTE 0 — ns 	~ 

tCED Output Disable Time from ~E — 35 ns 

tOED Output Disable Time from OE — 25 ns 

tBTD Output Disable Time from BYTE — 	' 35 ~ 	ns 

toH  Output Hold Time(Normal) 10 — ns 

tP~ H Output Hold Time(Page) 5 — ns 
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TC5316210BP/BF/BFT 

,*~'`~~ 

}~~ 	~ 

~ 

_ 

~.v«..,. a. . . ~ — rIL 

CE 

A - 1 ~A' 

OI 

DO^-Di 

A3 ^-A 19 

A-1 ^-A2 

CE 

OE 

DO^-D7 -Z 

BYTE - WIDE READ MODE 

BYTE - WIDE PAGE READ MOAD 

Note4: BYTE = Vi~ 
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CE 

DO^D15 

A3 ^-A 19 

AO^-A2 

OE 

~ 

I 

-Z 

TC5316210BP/BF/BFT 

WORD - WIDE READ MODE 

AO^-A 1 ! 

CE 

OE 

DO--D15 

Note i: o r i t= v~H 

WORD - WIDE PAGE READ MOAD 

Note2: BYTE = ViH 
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BYTE 

,~, 
.~. 

~ 
DO--D7 

DS^-D15 

TC5316210BP/BF/BFT 

BYTE TRANSITION 	 - 

AO^-A 19 

High Z 
A-t 

Note S: CE =v,~, OE = Vi~ 

Note 6: These parameters are specified 

(A) tCEE. tOEE, taTe ••••••••••••••••• Output Enable Time 

~ B ) 	tCED. tOED, teT~ • • ~ • • • ~ • - - • • • • • • Output Disable Time 

CE, OE 

BYTE 

	

(A) 	 B o.tsv 

	

High Impedance 	 o.isv 	 High I 
~OUT 	 o.tsv. 	OUTPUT DATA VALID 

UNKNOWN 	 UNKNOWN ~' o.tsv 
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OVERSEAS SUBSIDIARIES ~4ND AFFILIATES 

Toshiba America Toshiba Electronics Europe GmbH Toshiba Electronics Asia (Singapore) Pte. Ltd. 
Electronic Components, Ir1c. DusseldoA Head Ottice Stngapore Head offtce 
Irvine Head Office Tel.: (0211) 5296-0 Fax: (0211) 5296-400 Tel.: 278-5252 Fax: 271-5155 
Tel.: (714) 455-2000 Fax: (714) 859-3963 Teletex: 2114689=TOSHD Bangkok Office 
BuAington OfHce (Boston) Stuttgart Office Tel.:(2)501-1635-6 Fax:(2) 501-1638 
Tel.: (61 ~ 224-0074 Fax: (61 ~ 2241095 Tel:(07752) 6045-0 Fax: (07152) 6045-45 
Flshldll OfHce Telex: 72a57o6=70SSD Toshibe Electronics Asia, Ltd. 
Tel.: (914) 896-6500 Fax: (914) 297-6851 Miinchen Offiee Hong Kong Head Office 
Marlton OfNee Tel.: (089) 928091-0 Fax: 089-9280942 Tel.: 852~756111 Fax: 852-3750969 Tel.: (609) 985-3737 Fax: (609) 985-6814 Telex: 5-213363=TOSMD Telex: 38501 TSBEH HX 
Deerfleld Office (Chicago) BeAin ONice Seoul OTHce 
Tel.: (708) 945-1500 Fax: (708) 945-1044 Tel.: (030) 8859700 Fax: (030) 88597017 Tel.: (2) 757-2472-4 Fax: (2) 757•2475 
Southfleld OHice (DetroR) Telex: 2114689=TOSHD Shanghai Ottice 
Tel.; (313) 827-7700 Fax: (313) 827-4444 
Mlnneapoiis OHice Toshiba Electronics France SARL Feax. 8

~2~~3~.392886"2~'4334~31 

Tel.: (612) 921~8815 Fax: (612) 921-8818 France Guangzhou Ottice 
Sunnyvale GiNce Tel.: (t) 48 12 48 12 Fax: (1) 48 94 51 15 Tel.: 8620-3311122, 8&20-3311133 
Tel.: (408) 737-9844 Fax: (408) 737-9905 Telex: 232 030F Fax: 86-20-3311299 
ASIC Marketing Offlce 
Tei.: (408) ~333223 Fax: (ao8) ~33a539 Toshiba Electronics Italiana S.R.L Toshiba Electronics Talwan Corp. 
Beaverton ONIce (Portland) 

Italy Talpei Head O}Nee Tel.: (503) 629-0818 Fax: (503) 629-0827 
Bellevue Office Tel.: 039-6057234 Fax: 039-6057252 Tel.: 2-5149988 Fax: 2-5147892 
Tel.: (206) 646-6258 Fax: (206) 455-4699 Telex: 326423 SIAVBC Kaohslung OfHce 
Everett Of(ice Tel.: (0~ 222-0826 Fax: (0~ 223-0046 
Tel.: (206) 3a7-2s93 Fax: (2os) 347~838 Toshiba Electronics Espana, S.A. 
Norcross O(tice (Atlanta) Spain Toshiba Electronics Melaysfa Sdn. Bhd. 
Tel.: (404) 368-0203 Fax: (404) 368-0075 Tel.: (t) 3143693 Fax: (1) 3143610 Malaysla Head OfHce 
North Carollna Office (Raleigh) Tel.: 0&352-600T-7 Fax: 03-352~139 
Tel.: (919) 859-2800 Fax: (919) 859-2898 Toshiba Electronics (UK) Limited Telex: TOEL MA 39506 
Huntsvllle Of(Ice Penang OHlce 
Tel.: (205) 721-1467 Fax: (205) 721-1510 ~•K• 	 • Tel.: 04-368523, 04-368529 Fax: 04-368515 
Altamonte SpHngs OfNce Tel.: 0276-694600 Fax: 0276-691583 Kuala Lumpur OfNce 
Tel.: (40~ 332-0966 Fax: (40~ 339-3777 Telex: 858803=TOSHEC Tel.: 037565561 Fax: 03-7565409 
Boca Raton Office 
Tel.: (40~ 99&9204 Fax: (40~ 998-9207 Toshiba Electronics Scandinavia AB Toshiba Display Devices (Thailand) 
Matyland OHice Sweden Thailand Tel.: (301) 290~5918 Fax: (301) 290-5910 Tel.: 46-8-704 0900 Fax: 46-&80 8459 Tel.: (2) 501-1200 Fax: (2) 501-1209 	~ 
RlchaMson OfNce (Dallas) Telex: 14169 TSBSTK S 
Tel.: (214) 480-0470 Fax: (214) 235~114 Toshiba Semiconductor (Thailand) Co., Ltd. Austin oftice Toshiba Semiconductor GmbH 
Tel.: (512) 335-2270 Fax: (512) 3352834 Thailand 
Houston Office F.R. Germany Tel.: (2) 513-9648 Fax: (2) 5139653 
Tel.: (71.3) 3249501 Fax: (713) 251-3257 Tel: (0531) 3199-0 Fax: (0531) 3199-299 
Tustin OfHce Telex: 952368 
Tel.: (714) 259-0368 Fax: (714) 259-9439 
Woodiend Mills Office 
Tel.: (S18) 592-0216 Fax: (818) 592-0750 
San Dlego Of(Ice 
Tel.: (619) 451-1869 Fax: (~19) 451-9049 
Microelectronics Center (Sunnyvale) 
Tel.: (408) 739-0560 Fax: (408) 746-0577 

Toshiba Display Devices Inc. 
U.S.A. 
Tel.: (60~ 796-3500 Fax: (60~ 796-3564 

Vertex Semiconductor Corp. 
U.S.A. 
Tel.: (408) 456-8900 Fax: (40~ 456-8910 

Industria Mexicana Toshiba S.A. DE C.V. 
Mexico 
Tel.: 5-G5-00-88 Telex: 017-72-560 
Cable: Toshiba Mexico 
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