
TOSHIBA MOS MEMORY PRODUCTS 
TC514256AP I AJI AZ-70, TC514256AP I AJI AZ-80 
TC514256AP/AJ/AZ-l0 

DESCRIPTION 
The TC514256AP/AJ/AZ is the new generation dynamic RAM organized 262,144 words by 4 

bits. The TC514256AP/AJ/AZ utilizes TOSHIBA's CMOS Silicon gate process technology as 
well as advanced circuit techniques to provide wide operating margins, both internally 
and to the system user. Multiplexed address inputs permit the TC514256AP/AJ/AZ to be 
packaged in a standard 20 pin plastic DIP, 26/20 pin plastic SOJ and 20/19 pin plastic 
ZIP. The package size provides high system bit densities and is compatible with widely 
available automated testing and insertion equipment. System oriented features include 
single power supply of 5V±10% tolerance, direct interfacing capability with high per­
formance logic families such as Schottky TTL. 
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TC514256AP/AJ/AZ-l0, TC514256AP/AJ/AZ-80 
TC514256AP/AJ/AZ-l0 

ABSOLUTE rMXIMUM RATINGS 
ITEM SYMBOL RATING UNITS 

Input Voltage VIN -1", 7 V 
Output Voltage VOUT -1'" 7 V 
Power Supply Voltage vcc -1'" 7 V 
Operating Temperature TOPR 0", 70 ·C 
Storage Temperature TSTG -55'" 150 ·C 
Soldering Temperature. Time TSOLDER 260 • 10 ·C·sec 
Power Dissipation PD 600 m~' 

Short Circuit Output Current lOUT 50 rnA 

REcm·l~1ENDED DC OPERATING CONDITIONS (Ta=O", 70·C) 
SYMBOL PARAMETER NIN. TYP. MAX. UNIT 
VCC Supply Voltage 4.5 5.0 5.5 V 
VIH Input High Voltage 2.4 - 6.5 V 
VIL Input Low Voltage -1.0 - 0.8 V 

DC ELECTRICAL CHARACTERISTICS (VCC=5V+10%, Ta=O", 70·C) -
SYMBOL PARAMETER NIN. 

OPERATING CURRENT 'lC!ll<2S5.AP/AJ/AZ~.70 -
ICCl Average Power Supply Operating Current 'lC5Y2l5A.P/AJ/AZ -eo -

(RAS, CAS, Address Cycling: tRC=tRC MIN.) 'lC5lA2E6AP/AJ/AZ-10 -
STANDBY CURRENT 

ICC2 Power Supply Standby Current -
(RAS=CAS=VIH) 
RAS ONLY REFRESH CURRENT 'lC51425SAP/AJ/AZ -70 -

ICC3 Average Power Supply Current, RAS Only Mode To~AP/AJ/AZ-80 -
(RAS Cycling, CAS=VIH: tRC=tRC MIN.) 'lC~/AJ/AZ-10 -
FAST PAGE MODE CURRENT 'lC=AP/AJ/AZ-70 -

ICC4 Average Power Supply Current, Fast Page ~1ode '!C~/AJ/AZ-80 -
(RAS=VIL' CAS, Address Cycling: tpC=tpc NIN.) 'lC~/AJ/AZ-10 -
STANDBY CURRENT 

ICC5 Power Supply Standby Current -
(RAS=CAS=VCC-0.2V) 
CE BEFORE RASREFRESH CURRENT 'lC5142:l5AP/AJ/AZ-70 -

ICC6 Average Power Supply Current, m Before 'lC=AP/AJ/AZ-80 -
RAS Mode (RAS, CAS Cycling: tRC=tRC MIN.) 'lClllA255AP/AJ/AZ-1O -
INPUT LEAKAGE CURRENT 

11(L) Input Leakage Current, any input -10 
(OV ~ VIN ~ 6. 5V, All Other Pins Not Under Test=OV) 

IO(L) 
OUTPUT LEAKAGE CURRENT -10 (DOUT is disabled, OV ~ VOUT~ 5.5V) 

VOH OUTPUT LEVEL 2.4 Output "H" Level Voltage (IOUT=-5m.A) 

VOL OUTPUT LEVEL -Output "L" Level Voltage (IOUT=4.2m.A) 
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TC514256AP! Ad! Al-70, TC514256AP! Ad! Al-80 
TC514256AP! AJ! Al·l 0 

ELECTRICAL CHARACTERISTICS AND RECOr~~lENDED AC OPERATING CONDITIONS 

(VCC=5V~10%, Ta=O'" 70·C) (Notes 5, 6, 7) 

Sn1BOL PARA!'1ETER 
TC51~256J..:hl' TCsl~256.;P,' TCsl~256AF,' 
AJ!AZ-70 AJ!AZ-80 AJ!AZ-IO U!,ITNOTES 

Ml!\. HAX. m!\. MAX. MIN. MAX. 

tRC Random Read or Write Cycle Time 1301 150 180 ns 

205 2~5 ns 

tpc Fast Page ~lode Cycle Time 40 45 55 ns 

IFast Page Mode Read-~lodify-
t PR.'!\' I'" CIT' \~rlte yc e lme 115

1 

tRAC I':,ccess Time from RAS 70 I - 80 I - 100 ns 8,13 

~ CAC !."ccess Time from CAS 20 

!."ccess Time fro!:', Cclumn Address 35 

IAccess Tlille from CAS Precharge 35 

tCLZ ICAS to output in Low-Z a 
tOFF Output Buffer Turn-off Delay o 20 

Transition Time (Rise and Fall) 3 50 I 
IR;.5 Precharge Time 50 

tRAS RAS Pulse Width 70 10,000 I 

t RASP IRA] Pulse Width (Fast Page Mode) 70100,0001 

t RSH 'RAS Hold Time 20 

U.S Hold Time 70 -

CAS Pulse ,,'idth 20 10,000 

tRAD 

tCR? 

tCAE 

IRAS to CAS Delay Time 

!r,.;.S to Columr. ~;ciGress Deicy 

ICAS to RAS Precharge T~~e 

ICAS Precharge Time 

ICAS Precharge Time 
I (Fast Page ~~od e) 

IRow Address Set-Up Time 

IRoW Address Hold Time 

Column Address Set-Up Time 

Column Address Hold Time 

Column Address Hold Time 
referenced to RAS 

20 

~=-me: 151 

I 51 

I 10 

1 10 

o 
10 

I 0 I 
15 

55 

tRAL Column Address to RAS Lead Time 35 

t RCS Read Command Set-Up Time 0 

t RCH Read Command Hold Time I 0 
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TC514256AP / AJ/ AZ-70, TC514256AP / AJ/ AZ-80 
TC514256AP/AJ/AZ-l0 

ELECTRICAL CHARACTERISTICS AND RECOM~IENDED AC OPERATING CONDITIONS (Continued) 

TC5l4256AP/ TC5l4256AP, TC5l4256AP/ 

SYMBOL P ARA.'lETER AJ/AZ-70 AJ/AZ-80 AJ/AZ-lO UNITS 
HIK. ~lAX. ~lIN • ~:AX. MIN. NAX. 

Read COlllIlland Hold Time 
0 0 

I I 0 
I I tRRH referenced to RAS 

- - - ns 

tWCR ["'rite Command Hold Time 15 - 15 - I 20 I - I ns 

Ih'rite Command Hold Time 

I 
55 60 75 tWCR referenced to ~ I - - - ns 

th'P II~rite C OlllIll and Pulse I·,idth 15 I - 15 - 20 - ns 

tRh'L Iv,'rite Conunand to RAS Lead Time 20 - 20 - I ~-~) i - ns 

tChT:" lv,lrite Command to CAS Lead Time 20 - 20 - 25 I - I ns 

tDS IData Set-Up Time 0 - 0 - 0 - I ns 

tDR IData Hold Time I 15 I - 15 - I 20 - I ns 

tDRR IData Hold Time referenced to 
55 I 60 75 I RAS - - - ns 

tREF IRefresh Period - 8 - 8 - 8 ms 

twcs I~ri te CO[11mand Set-Up Time 0 - 0 - I 0 I - ns 

tCh'D ICAS to I·/RITE Delay :Ii.TJ1e 50 - 50 - 60 I - ns 

tRI.JD IRAS to WRITE Delay Time 1100 - llO - 135 - I ns 

tAv,'D I,column Address to ,,'RITE Delay 65 - 70 
I 

- 85 - I ns 
Time 

tCSR 
ICAS Set-Un Time 
(CAS befo~e RAS Cycle) 

10 -
I 

10 -
I 

10 
I 

-
I 

ns 

tCHR 
ICAS Hold Time 30 - 30 -

I 
30 

I 
- ns 

(CAS before RAS Cycle) 

tRPC iRJ-.S to CAS Precharge Time I 0 - 0 - 0 - ns 

tCPT 1 c..; 5 ?recharge Time (CAS before I 40 
I 

-
I 

40 I - 50 - ns 
iR.I,S Counter Test Cycle) I ! 

cROE ~ Hold Time referenced to OE 
I 

10 I I 10 I 20 I - - I - ns 

tOEA lOt- Access 7ime - I 20 - I 20 I - 25 ns 
I 

tOED 10E to Data De:!.ay 
I 20 - 20 I - 25 i - I ns 

tOEZ loutput buffer turn off Delay 
0 20 0 20 0 25 

I Time from OE 
ns 

tOEE 10E CommanC Hold Time 20 - 20 I - 25 - I ns 

CAPACITANCe: (VCC=5V::IO%, f=lMHz, Ta=0"C70°C) 

S'.'!'lBOL I I i ~lAX.J llKIT FARM'lETER ! HIN. 
ell i Input Capacitance (AO "C A8) I - I 5 I pf 

C12 I Input Capacitance (RAS, CAS, I·/RITE, OE) I - J 7 J pf 

Co I Input/Output Capacitance (I/Ol'v r/ol,) I - I 7 I pF 
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NOTES: 

TC514256AP / AJ/ AZ-70, TC514256API AJ/ AZ-80 
TC514256AP/AJ/AZ-l0 

1. Stresses greater than those listed under "Absolute Maximum Ratings" may cause 
permanent da~age to t~le device. 

2. All voltages are referenced to VSS. 

3. 1CC4, ICC6 depend on cycle rate. 

4. ICC1' lCCL depenc on output ~oading. c~p('ci:ied y"lue ;'re obtainec \Cith thee 
oucput opEn. 

5. An in:":ial pause of 200ws is requirec 2iter pO\..1er-up fol)o~'ed by E~ R./.S cycles 
before proper cie\'ice operation is achie\led. In case of uSiuf internal refresh 
counter l a r.-:::'nimum 0: 8 c,~~s Before RP.S ~nitialization cycles instead 0: 8 RAS 
c~'cles are required. 

mc~s~re~ents assume tr=5ns. 

7. VIP(min.) and V!~(max.) are reference levels for measuring timing of input 
signals. ~lso, transi~ion times are measured between VIR and VIL. 

8. Measured "ith a load equivalent to 2 TTL loads and lOOpF. 

9. tOFF(max.) and tOEZ(max.) define the time at which the output achieyes the open 
circuit condition and are not referenced to output voltage levels. 

10. ~ither tRCE or tRRH must be s3tisfied for 2 read cycle. 

11. These p2::-ametel-S ore referenced to ChS leading edge in early write cycles and 
to \\iEITE leading edge in F,eac-l'loci:y-\"~rite cycles. 

12. (,.KS, tw".'}), tClm and "A\,'D a"e not rescriccive operating parameters. They are in­
cluded in the data sheet as e1ecl::""ic21 characteristics only. If tv.!C5 ~ t'h'CS (min.), 
the C\'C~E is a~ Earlv ~rite cycle and the d2:2 au: pin vill remain open circuit 
(ni[:~i- ir::peG2nce) thr;1.2~rj the "E:I'l:i::e cy~le; If tRI.!D;: tRM1D(min.), tCh'TI; tChTD(min.) 
anc tA·~.JD ~ L.,;'\-;v(r::in.), tne cycle is 2 Read-::-lodify-~\;::-ite cycle 3nc the aata au:: \\~:"ll 

contain ~2ta rea2 from the selected cell: :~ neither 0: the a~ove sets of con­
ditions is s2tis£ied~ the condition of the 6a,[2 uut (at access time) is in­
oeterulinate. 

13. Operation ",ithin the tRCD(max.) limit insures that tRAC(max.) can be met. 
tRCD(max.) is specified as a reference point only: I~ tRCD is greater than the 
specified tRCD(max.) limit, then access time is controlled by tCAC. 

14. Operation ~ithin the tRAD(rnax.) limit insures that tRAc(rnax.) can be met. 
tRAD(max.) is specified as a reference point only: If tRAD is greater than the 
specified tRAD(max.) limit, then access time is controlled by tAA. 
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TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80 
TC514256AP/AJ/AZ-l0 

READ CYCLE tRe 

RAS 
vIH - tAR 

V1 L -

CAS 
VIH -

V1L -

AD-AS 
VIL -

'RP 
, 

tCRP f 

I tAA~ :~: = ljj ////I///II//}// ! ~ ~ROH I I Vl!lI/!)!!I IIIII)!)/; 

DE ~~~ = IjjjJ1JI/;?II//i/J;i;J//;;A~ P!;JvWJ///l/1I! ///J/J//J/1ffi 
I tRAC I t~AC : I tOEZ 9 

1/01-1/04 VOH ---- O~EN 1 h'77J- VA~ID DATA-OUT 1-----
VOL - I tCLZ ~ I 

lIm: "H" or ilL" 
WRITE CYCLE (EARLY k~ITE) 

'tCRP 

CAS VIH - f' J' I !: 'l I. 'CAS 1" 
V1L - -----II I' 'ItEA" [""-. -±I, ==::±;==:::L_~/' 
v tASR, 'ASC I I ~ 

AO -AS 1H - /1/ . ROW COLUMN tr:'j ....,....,...,.~./..,...,...,....-r./...,....,...,..,...,..,...,..rT/ rT/ "T7/...,..-r-r,/","" I 
VI L _ I . '!J)DR ES S . • pJ)DRES S ,"-"-,-,-,-"-,-'<"':"'u'..I..-'-'~'.J..../....l...r...u....I-u...1....I....J...J..,I....lJ...J.!.J.jJ , 

: tRAD 1 I 'CoWL I I I 
. I fwosl ~ I . 

WRITE ~~: _ 2I!JJ1I7J)JI/!l/m !'CWP r==]r//JJ/J///J////JlJI!II!IIIiIIIII ///j/JZ 
I I ~woRI I I 
I I I! 'RWL i 

OE ~~~ = !l///////J1/Z/// (1/1Ii) /f///J/ ill !II///!I!fl/J/J/////J//J!II !III/J/!J/Z 
I ~DHRI i 

tDS: I ~ 
"IH --------<fALIDDATA-1Nl----- OPEN 

"IL - I i 

1/01-1/04 
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TC514256AP / AJ/ AZ-70, TC514256AP / AJ/ AZ-80 
TC514256AP/AJ/AZ-l0 

WRITE CYCLE (OE CONTROLLED WRITE) 

AO-A8 
VIE -..,...,......,.~ 4-""""";"':-'/­

vIL -.u..:....u..u/ ~:.=~ 

READ-MODIFY-WRITE CYCLE 

RAS 
vIB-

vIL-

CAs vIE -
vIL_ 

AQ-A8 
VIE-I 

VlL-

tRP 

tCRP 

I :CWL I I 
.: tRWL . 

fZZJ: "H" or ilL" 

t.RAS 

t.CSH 
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TC514256AP / AJ/ AZ-70, TC514256AP / AJ/ AZ-80 
TC514256AP/AJ/AZ-l0 

FAST PAGE MODE READ CYCLE 

AO-AS V1L _ 

ViRITE VIH-

Vn.-

OE 
VIH-
VIL_ 

1/01-1/04 VOH-

VOL-

~ : "H" or ilL" 

FAST PAGE MODE WRITE CYCLE 

AO-AS VIL-
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lC514256AP / AJ/ AZ-70, lC514256AP / AJ/ AZ-80 
lC514256AP/AJ/AZ-10 

FAST PAGE MODE READ-MODIFY-WRITE CYCLE 

tCSH 

tCRP 

AO-A8 // 

VIH _--i----t'\ 

vIL_ 

r~Ol VVOE - _____ ~ 

1/04 VVOL-

vila: "H" or "L" 
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TC514256AP / AJ/ AZ-70, TC514256AP / AJ/ AZ-80 
TC514256AP/AJ/AZ-l0 

RAS ONLY REFRESH CYCLE 

t 

VIH-
CAS 

vIL-

vIH -
AO-A8 

VIL-

Note: WRITE, OE="H" or "L" 

CAS BEFORE RAS REFRESH CYCLE 

tRP 

RAS 
vIH - t S 
vIL- tRPC 

VIH -
CAS 

VIL-

j VOH -
VOI-I/04 

VOL -

Note: WRITE, OE, AD'" A8="H" or "L" 
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TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80 
TC514256AP/AJ/AZ-l0 

HIDDEN REFRESH CYCLE CREAD) 

V1H---"" 
I\>----~--I 

vIL-

AO-A8 

, I 
WRITE :~: =IIIIIJ/J/J! I 

I f-I --+--"'~ "'---I 
WII/II !/I//////J/J/J/J/J/I////I III/Ill 

I 
OE 

I/Ol-J/04 

v I H _-n-r-r"'-'--'-'-~-:-r-r-1"""'" 

VIL -~.w...l..f-J....J-/...Io:..J-L.L.~'l"--t__-----LW~w...:...;...~-'-'-'---~.1....I....l-w... 

VOH -
-------(l. 
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TC514256AP / AJ/ AZ-70, TC514256AP / AJ/ AZ-80 
TC514256AP/AJ/AZ-l0 

HIDDEN REFRESH CYCLE (~~ITE) 

OE :~: =/1//11/1//11//11/////11////1/// 1!/!/lJ/!/I!/!///lI/ 111/1/1/1/11/1/1/1/ 
I I e,c I i t,w I 

I/Ol-I/O~ ::: =''''''''-:i/;-;-:-Ijl/---r-,.,II>[ ~- ~ALllD DA:~ Wr:-rI/-rr-7j //~!/2"""""'1/-r:-!I!~!/..,-,-,!//--r,-!/-c-r;7/!~///~//-'-;-/IZ.,....,...,//--,-,-!Z~I/I........,./!! 
I . 

/l//d: "H" or "L" 
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TC514256AP / AJ/ AZ-70, TC514256AP / AJ/ AZ-SO 
TC514256AP/AJ/AZ-l0 

CAS BEFORE RAS REFRESH COL~TER TEST CYCLE 

FEhD CYCLE 

I 
I 
I 
! 
i l I/C2 -1/04 

hTRITE CYCLE 

! tRF ! 

\ ______________ t~N=.2 _______________ t' ~ 
V1L -

" I· '1,1 1 tcp-:; tRSE 

VIli - ~[:;E"! I teli" 'r ~! __ ----t_C:_f'_"---!;' ~I' 
V ~ + [!~~·, .. --------~~~~/I 

IL - I t~J.:! : i i 

i ! I 

V r .," - ----- O'Er; 
\'OL -

i ~i _1'-'1 ____ ,"-:'1_.':~ ____ _ 

'Ii I' ., 

1~V-; 

VIE -,'" -r----,--,..,.-,-:-;-:-;,...,---,--:-;.,---,., 's i '1'.'::" r:-c--;-,...,--7c----;---;--:-;~ 
, : 
, . , , 

or. 'i. IE -. /1.11.11. /. / / / / I i. / /11. './j/II .. /I /. Ii /I / // / ! I 1/ / /I! / /I II·I///i ////!I· .1//1/11/. ~,'~~ _1/,/1//// //'///1//; / /."///,///,1'1'//.'//////'////,,'/////1. ' 1//1/, 
, I, 
! ~~ ~ '-:- ! ! 

VI:2 - --- -----( 'if':'II I;:Tf.-H.' }>------'--------. - ~ 
i 

tRV,"L READ-~jODIFY-h'RITE CYCLE 

( 

E22d: "H" or "LI! 
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TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80 
TC514256AP/AJ/AZ-l0 

OUTLINE DRAWINGS 

. Plastic DIP 

Note: Each lead pitch is 2. 54rrc:. 

All leads are 10eated v.'ithin O.25m--:; of their true longitudinal 

position ~ith respect to No.1 and Ko.20 leacis. 

All dimensions are in millimeters. 

-A-100-



. Plastic SOJ 

TC514256AP/AJ/AZ .. 70, TC514256AP/AJ/AZ-aO 
TC514256AP/AJ/AZ .. 10 

! i G.9'T';'P. 

- A-101 -



TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80 
TC514256AP/AJ/AZ-l0 

• Plastic ZIP 

2e~MAX. • I 
~~------------~ 

INDEX DOT 

cI 

II Q5±Q1 1.27TYP. 

1 :3 5 7 9 11 13 15 17 19 

2 4 6 8 12 14 16 18 20 

Note: Each lead pitch is 1.27mrn. 

All dimensions are in millimeters. 

Unit in mm 

"2,+Cl 0 7 
u V_Cl05 

l.2'7TYF. 

2.5~ TYP. 

Toshiba does not assume any responsibility for use of any circuitry 

described; no circuit patent licenses are implied, and Toshiba 

reserves the right, at any time without notice, to change said 

circuitry. 
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