TOSHIBA MOS MEMORY PRODUCTS

TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80
TC514256AP/AJ/AZ-10

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
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.

and to the system user.

FEATURES

262,144 word by 4 bit organization

+ Fast access time and cvcle time

+ Low Power
440mW MAY, Operating (TCS142564P/AJ/AZ-70)
385mW MAY. Operating(TC514256AP/AJ/AZ-80)
330mW MAY. Operating (TC514256AP/AJ/AZ-10)

TCEI4LS6 AE AT/ A2 -70

5.5ml MAX. Standby

Cycle Time

“RAC RAS ACCQ%S Time 70ns 80ns 100ne |, Outputs unlatched at cycle end allows two-
CAA gZiZZE éigzess 35ns | 40ns 50ns dimensional chip selection

i i - Read-Modifv-Write, CAS before RAS refresh,
CCAC CAS Access Time 20ns | 20ns 25ns RAS-only refresh, Hidden refresh, and
tRC_Cycle Time 130ns [ 150ns | 180ms Fast Page Mode capability
tpC Fast Pege Mode LOns 45ns 55ns | A1l inputs and outputs TTL compatible

+ 512 refresh cvcles/8ms

Single power supply of

built-in Vgp gcenerator

PIN CONNECTION (TOP VIEW)
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A0 v A8 Address Inputs
R&S Row Address Strobe
CAS Column Address Strobe
WRITE Read/Write Input
93 Output Enzble
1/01 ~ I/04) Data Input/Output
Vee Power (+5V)
vVss Ground
N.C. No Connection

+ Package Plastic DIP: TC514256A7F
Plastic SCJ: TCS5142564J
Plastic ZIP: TC514256AZ
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TC514256AP/AJ/AZ-10, TGC514256AP/ l\.l/ AZ-80

TC514256AP/AJ/AZ-10
ABSOLUTE MAXIMUM RATINGS
ITEM SYMBOL RATING UNITS NOTES
Input Voltage VIN -1~ 7 \ 1
Output Voltage VouT -1n7 \ 1
Power Supply Voltage Vee -1n7 v 1
Operating Temperature ToPR 0~ 70 °C 1
Storage Temperature TsSTG ~55~150 °C 1
Soldering Temperature - Time TSOLDER 260 - 10 °C-sec 1
Power Dissipation Pp 600 oW 1
Short Circuit Output Current IouT 50 mA 1
RECOMMENDED DC OPERATING CONDITIONS (Ta=0~ 70°C)
SYMBOL PARAMETER MIN. TYP. MAX UNIT NOTES
Vee Supply Voltage 4.5 5.0 5.5 v 2
VIK Input High Voltage 2.4 - 6.5 v 2
Vip Input Low Voltage -1.0 - 0.8 \Y 2
DC ELECTRICAL CHARACTERISTICS (Vgg=5V+10%, Ta=0~ 70°C)
SYMBOL PARAMETER MIN.| MAX. UNITS|NOTES
OPERATING CURRENT TCRIRBAR/AI/B2-70 | = 80
Iccl Average Power Supply Operating Current TCE14256AF /AT /AZ-80 | — 70 mA 3,4
(RAS, CAS, Address Cycling: tgg=tgc MIN.) TORURBAR/AI/AZ-10 | — 60
STANDBY CURRENT
Iccy |Power Supply Standby Current - 2| mA
(m='C_AS-=VIH)
RAS ONLY REFRESH CURRENT TOSMRSSAR/AJ/AZ-70 | — 80
Iccy |Average Power Supply Current, RAS Only Mode |rcswesar/ai/az-go| - 70| mA 3
(RAS Cycling, CAS=Vyy: tpc=tgyc MIN.) TCSILRBAR/AI/AZ-10 | = 60
FAST PAGE MODE CURRENT TCSMURSBAP A5 /AZ-70 | = 60
Iccs Average Power Supply Current, Fast Page Mode |romezssnr asaz-80| - 50 mA 3,4
(RAS=Vyy, CZS, Address Cycling: tpe=tpc MIN.)|Tcswesear/a)/Az-10| - 40
STANDBY CURRENT
Iccs |Power Supply Standby Current - 1] mA
(RAS=CAS=V(-0.2V)
CAS BEFORE RAS REFRESH CURRENT TCS4RBARALAZ=70 | = 80
Icce |Average Power Supply Current, CAS Before TOSMZSEAR/AT/A2-80 | — 70| mA | 3
RAS Mode (RAS, CAS Cycling: tpe=tpe MIN.) TCSMZAS AL /210 | - 60
INPUT LEAKAGE CURRENT
I7(y) |Input Leakage Current, any input =10 | 10| wuaA
(OVSVIN< 6.5V, All Other Pins Not Under Test=0V)
OUTPUT LEAKAGE CURRENT
To(n) (Doyr is disabled, OVE Vgyrs 5.5V) -10) 101 wa
Vou OUTPUT LEVEL 2.4 _ v
Output "H" Level Voltage (Igyr=-5mA)
Vor 85253 EJ'E"\ZEII:,e'\rel Voltage (IpgyT=4.2mA) R R
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TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80
TC514256AP/AJ/AZ-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vee=5V210%, Ta=0~ 70°C) (Notes 5, 6, 7)

TC51a2564F /] TC51256AF,] TCS1m256AF
SYMBOL PARAMETER AJ/AZ-70 AJ/AZ-80 AJ/AZ-10 URNIT|NOTES
MIN. ! MAX. |MIN. MAXY. |MIN. MAX.
LRC Random Read or Write Cycle Time | 130 - 150 - 180 - ns
tRMY  |Read-Modifv-Write Cvcle Time 185 - 205 - 245 - ns
tpc Fast Page Mode Cyvcle Time 40 - 45 - 55 - ns
TPRMY Ff;iepifilzoi;iead'”‘)dify" 95| - |100| - |11s i - ns
LRAC iéccess Time from RAS - 70 - 80 - | 100 ns [ 8,13
‘CaC laccess Time from CAS - 20 - 20 - 25 ns | 8,13
LAA ihccese Time from Cclumn Address - 35 - A - 50 ns | 8,14
tCP4  |Access Time from CAS Precharge - 33 - 46 | - | 30 ns | 8,14
tcrz  ICAS to output in Low-Z 0 - of - | o] - ns |5
tOFF  |Output Buffer Turn-off Delay ol 20 of 20 | 0o} 20 |mnslo9
tr Transition Time (Rise and Fall) 3 50 31 50 3 50 ns |7
trp [F2ZS Precharge Time 50 - 60 - ! 70 - ns
‘R4S |RAS Pulse Width 70| 10,000| 80 |10,000|100 | 10,000| ns
trasp |RAS Pulse Width (Fast Page Mode) 70]100,000| 80 00,000 |100 [100,000| ns
tRsy  |KAS Hold Time 20 - | 20 - 25 - ns |
tesy  |CES Hold Time 70] - so| - j100| - ns
tcas  |CAS Pulse Width 20| 10,000{ 20{10,000{ 251 10,000/ ns
tRrCD RZS to CAS Delav Time 20 50 20 60 25 75 ns |13
tRAD IRZS to Column sdéress Delev Time | 15 3 150 40 | 20 50 ns |14
tcrr  ICZS to TAT Precharge Time 5 - 1 sy - o] - ns
tcen |CES Precharge Time w0 - 10 - 15 - | ons
TASR |Row Address Set-Up Time 0 - 0 - 0 - ns
TRAE  [Row Address Hold Time 10 - 10 - 15 - ns
tASC  |Column Address Set-Up Time 0 - 0 - 0 - ns
LCARE Column Address Hold Time 15 - 15 - 20 - ns
AR Co%umn Adéres;nﬁg}d Time 55 _ 60 _ 75 _ ns
referenced to RAS
TRAL |Column Address to RAS Lead Time 33 - 40 - 50 - ns
tRCS |Read Command Set-Up Time 0 - - 0 - ns
tRCH |Read Command Hold Time 0 - - 0 - ns |10
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TG514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80
TC514256AP/AJ/AZ-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS  (Continued)
TC514256AP/ | TC514256AP/ TC514256AP/
SYMBOL PARAMETER AJ/£2-70 AJ/A2-80 | AJ/AZ-10 |yNITS|NOTES
MIN. | MAX.| MIN. | MAX. | MIN. | MAX.
Read Command Hold Time
CRRH referenced to RAS 0 - 0 - 0 - ns 10
twcH |Write Command Hold Time 15 - 15 - 20 | - ns
. [Write Command Hold Time - ~ 60 ~ 75 B e
WCR | cferenced to RE -
twp |Write Command Pulse Width 15 - 15 - 20 i - ns !
CRWL |Write Commané to RAS Lead Time | 20 - 20 - 25 ! - ns
tCWL  |Write Command to CAS Lead Time | 20 - 20 - 25 - ns
tps Data Set-Up Time 0 - 0 - 0 - ns 11
53] 51 {Data Hold Time 15 - 15 - 20 - ns 11
| ta H i Tim ferer i
CDHR 12;:1Q Hold Time referenced to 55 B 60 _ 75 _ ns
trer |Refresh Period - 8 - 8 - 8 ms
tWCS |Write Command Set-Up Time 0 - 0 - 0 - ns |12
tCcwD |[CAS to WRITE Delay Time 50 - 50 - 60 - ns |12
‘RWD |RAS to WRITE Delay Time 100 - 110 - 135 - ns |12
€AwD Sqlumn Address to WRITE Delay 65 _ 70 _ 35 _ ns 12
ime
c C&S Set—Up Time 10 _ 10 _ 10 _ ns
CSR (CAS before RAS Cycle)
topp | ol Tame 30 | - | 30| - | 30| - | us
: [(CAS before R4S Cycle)
tRPC  {RAS to CAS Precharge Time 0 - 0 - q - ns
iC-< D+ ree T3
tepT E\.. S Precharge Time (CAS before to | - 40 _ 50 _ ns
| Test vcle) |
“ROE  [Rac 10 - | 10| - 20 | - ns
tots |GE Access Time - 20 - 20 - 25 ns
Lor |0 to Data Delay 20 - 20 - 25 - ns
+ Output buffer turn off Delay
tor L i 3 2 n
05> O - 0 20 o | 20 0 | 25 s
toEh 0f Commanc¢ Holcé Time 20 - 20 - 25 - ns
CAPACITANCE (v 'cc=5V=z10%, £=1MHz, Te=0~70°C)
SYMBOL | PARAMETER mix. | wax. | verr
C1z Input Capacitance (AO0™ A8) - 5 pF
C1 Input Capacitance (R&S, CAS, WRITE, OF) - 7 pF
Co Input/Output Capacitance (I/01~ 1/04) - 7 pF
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TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80
TG514256AP/AJ/AZ-10

NOTES:

1.

w

o

13.

14.

Stresses greater than those listed under "Absolute Maximum Ratings'' may cause
permanent damsge to the device.

All voltages are referenced to Vgs.
Iccrs Iccas Iccss Icce depend on cycle rate.

Tccls Igcs depend on output loading. Specified value are obtained with the
output open.

An initial pause of 200us is required after power-up followed by & RAS cycles
before proper device operation is achieved. In case of using internal refresh
counter, a minimum of 8 CAS Before RAS initialization cvcles instead of 8 RAS
cvcles are required.

AC mezsurements assume tr=5ns.

Vig(min.) and Vyy(max.) are reference levels for measuring timing of input
signals. Also, transition times are measured between Vip and Vip.

Measured with & load equivalent to 2 TTL loads and 100pF.

torrp(max.) and topz(max.) define the time at which the output achieves the open
circuit condition and are not referenced to output voltage levels.

fither tgpcp or trpy must be satisfied for a read cycle.

These parameters are referenced to CAS leading edge in early write cvcles and
! g g 3 )
to WRITE leacing edge in Reac-Mocdifv-Write cycles.

TWCS, CRWD, TCWD and tayp are not restrictive operating parameters. zﬁey are in-
cluded in the data sheet as electrical characteristics onlv. If tyce2 tycs(min.),
the cvcle is an earliv write cvcle and the date our pin will remein open circuit
(high inmpecance) through the entire cvcle; If tryp 2 tryD(min.), tcwD 2 tewp(min.)
and tayp 2 tayp(min.), the cvcle is & Read-Modify-Write cvcle and the datz out will
contzin cata reed from the selected cell: If neither of the above sets of con-
ditions ig satisfiec, the condition of the datea out (at access time) is in-
determinate.

Operation within the tpgp(max.) limit insures that tgpc(mex.) can be met.
tpep(mex.) is specified as a reference point only: IZ tgep is greater than the
specified tpep(max.) limit, then access time is controlled by tgac.

Operation within the tggp(mex.) limit insures that tpac(max.) can be met.

tpap(max.) is specified as a reference point only: If tgap is greater than the
specified tpap(max.) limit, then access time is controlled by typ.
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TC514256AP/AJ/AZ-10, TC514256AP/AJ/AZ-80

TC514256AP/AJ/AZ-10

READ CYCLE tRe
R == T
[LCRP_| TRCD : “RSH ‘CRP
w P77 [ NN e A
TasR _‘_BEA;SC ‘CAP e ‘
somse [T T 777K b WK SO }<// 7 e TIIIX
e . =TI R ——— | T
o Vi / T2 [T i_4// .
1,/01~1/0¢ :gi _ Oll’EN z—-@% VALID DATA-OUT::—?
T V7/): "H" or "L"
WRITE CYCLE (EARLY WRITE)
I TRAS - Vo rP —)
s ‘V’ii T s ’. JF_—T—
=
Las TASC I[_‘CA.P “RAL i
vose vox Z TN SEREE YOTTTTTTTTTTII
v O T .////////////Z/‘/////f////////////////////
w 32, ~ T,
l iDs o TDH i
1/01~1/04 Zzﬁ _ @ OPEN
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TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80
TC514256AP/AJ/AZ-10

WRITE CYCLE (OE CONTROLLED WRITE)

mE BT j \
o }_3_:_132_ TRCD - :RSH - tCcRP
TAS Vii—- TRAD "Qt — / ﬂ_
:7/777)% SRR X0/ TR
v Vi == T T
w v T NI
'Q.s_ oy
vorsos BT 7 s XL

m : "H" or "L"
READ-MODIFY-WRITE CYCLE
. i. TRAS - LIRP
= -
. jCRp! L TRCD f e TRSH fchita
o L - ‘/—/l’—
o tis_n;‘ RA!’-I TasC [LCAH | !
sose o~ K ust e WX SSEREE. WL ///M//////////j////////b(
T N2 7T
= TN
! tcac 1
Yoo | tRAC — lgn_:_zl r_n_g_ DB
e Sz o L I,
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TC514256AP/AJ/AZ-10, TC514256AP/AJ/AZ-80
TG514256AP/AJ/AZ-10

FAST PAGE MODE READ CYCLE

le]
k3
10}

AO~ASB

WRITE

1/01~1/04

FAST PAGE

RAS

|

I
>
[&]

AO~AB

3
fo!
=]
o

SI

1/01~1/0¢

e (-
v Mo /BN e 5

TRAH togw l_ TRAL ‘
. tasr, || |tas toap 480 ] [roan | jesd [roay
/) N U Y S ) S0
o s, [] S R I o
V;i""/ TaA \ Tan V Tap LRRE | W

LOEA I ToEA ‘1OEA
v LTI 0TI ,/////////)i** VI
]| tRAC “oa tt_ogg ttCAC t]_f_ng thAC . E__m
vor— —— V) o @«:b@—
: "H" or "L"

MODE WRITE CYCLE
s . N

t(lg{_& | TRCD r ) = Tap . . t"RSH mm
z;z: oo \w‘ CAS jF\l CAS [-; R CAS /7-—-
, -tAsR ASQW. ToAH l tpLSQ _E_QAI‘..II t;ﬁ&. ToAE
N R ) E B ] e XK

R ~' lwes :;wi I

: ii:W/lm, ) s Y e A
viii//////////t//// ////////////////L/J//////////////////////////////////////////

7/1/////7){ orEr By

D W =
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TG514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80
TG514256AP/AJ/AZ-10

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

t
— Vig — RASP
RE&S VIH S5 \
IL —
tcsH
TPRMW LRSH
tRep . tcp LCRP,
Vi — 3 CAS F o tCas | teas /
CAS Vo — tRAD \\ &r‘ 3 /
IRaH ‘ TRAL
tca
t ASC LCrH TaASC tasgl | oy
v A8 '( 7 g ! _L'ﬁﬂ
IH — - -
ROW coL /' coL coL
DRSNS W/ //1TR 586 UL IR sss WL
VIL -— d
TRWD ‘ lowD TRWL
Tt
tRCS TewD | rown TOWL towD CWL
i
— ViE— 1 \ &
WRITE VL — / TAWD \._. tAWD L L] tawp
T T
a we | L] Lo
T t T
OEA _ OEA onL.
_— Vig — l
o8 VIL \L-/ tcpa f "IN Ve
—_ toED ToED tcpe
tcaC teac i toac tonz
T {CAL ! -
AELL TOEZ s
trac ips
T‘DH‘
| A
1/01 VI/0E — ; F 3
*/S v ( IN
1/04 VI/OL T A d
fez] ouT
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TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80
TC514256AP/AJ/AZ-10

S ONLY REFRESH CYCLE

mT ) - -
Vig — ’lC_R}?— -
m o -/
O 1) s g
Note: WRITE, OE="H" or "L" : "H" or "L"

CAS BEFORE RAS REFRESH CYCLE

TRP RP
Vig — 1
—_— T
EAS S RAS j‘z \~
T
Vig, ___/ RPC

s PN

Note: WRITE, OE, A0~ A8="H" or "L" : "B or "L"
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TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80
TC514256AP/AJ/AZ-10

HIDDEN REFRESH CYCLE (READ)

trC tRC
TRAS T T
Vig — "& TAR tRAS
Vip — \

SRy e I s
.l :@?l (S N
= 2 T T I
I T
- —
o 12 0 T
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TC514256AP/AJ/AZ-10, TC514256AP/AJ/AZ-80
TC514256AP/AJ/AZ-10

HIDDEN REFRESH CYCLE (WRITE)

‘ ‘R4S - 'l “rRP | “RP |
w0 “_——‘F\[— iR yr—ﬂ\% = /
Vip — ’_‘————_"{ m_
ToRP tren | ‘ loEp 1’
= Vim T f: l ff' ’-—le 22 Vi :
Cag iL . ' : :‘;: f ‘
..M__L.. r°-—-f—‘ l
e TN x T,

! L

IJA,.L* we

vin |
WRITE vy, ___// ////// C

l/ I

|

Vip —

1 B
=

J
@4““/M%W%%W%%WMWW%%VWWMW%WMWMU

1/01~1/04 fu //////@( VALID DAT K/////// ///// ////

//// //////////////

Vip —
l TDEE I
T == 1 /// ¢ "H" or "L"
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TG514256AP/AJ/AZ-10,
TC514256AP/AJ/AZ-10

CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

lRac

TC514256AP/AJ/AZ-80

ViL — \ i
; t Lterr ‘RSEH ||
Vi — toes | | TCoHK 17 x| ok j/_*__—
I s ) /
: ‘ L = |
ltpem i [ tops | | ! [
HO~hE \Ir : ; ,‘,',>L FPriEe X o I,
) — } | |
READ CYCLE 7 Sht f |
| megill fcec |
w0 T ol
w 2 T ™ LA
o [ | ' ; | itoFr
’ i 1oz | AT f
il ne \‘;; : OFEN [ } ‘ ; j‘ lzx VALID DATA»OTJT j—-—-——-
L R . |
i | LY !
WRITE CYCLE P -

TETTE 1IL _ // //// /1)1 .: ‘ ///////// / "/’/////,/////;//,///l’/ /']
| = \w“‘ //////,«/»f////////////////////w[,//;// ///,/,’//’//////// //////////////
1 1 i | v
. , Vig — l =l : By { E
 1/Ti~1/0e — v —————{ vaiiT DaTE-TN | -

§ - — £ Lon] |
READ-MODIFY-WRITE CYCLE AWD |
i =coi| oI | |
no__ i ELV.—_:l e
VEITE '11111111111/1111/, /”///f CA;; )}\ Y} 111117, ’//////
Thh i
|+ | . | ]
__ Viz — O"Ai i ]
= O T, T
K i
Vi tciz ’ byAv I ..LEEEL;D-‘C— t-*——ltr“ {
’ /05 — N ;*r‘
| 1/00~1/0¢ . i @{ , 'sz"f’f.ffrc}
V0L = . ,

Ny
VALID DATA-0UT

:

"E" oy A
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TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80
TC514256AP/AJ/AZ-10

OUTLINE DRAKINGS

- Plastic DIP

Unit in mm

2o 1e 1& 17 1€ 18 1¢ 1T 1z 11

s U v s U s U e S s O e S s U s B

Il IJL T LTI 0T

“ 2 4 & € 7 < ¢ 20

4

S4TMAN .

2.’)MlN1 5.0 MAX

Note: Eac
A1l leads are located within 0.25mm of their true longitudinal
position with respect to No.l and Nc.20 leads.

A1l dimensions are in millimeters.
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TC514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80
TC514256AP/AJ/AZ-10 |

*+ Plastic SOJ

1702 ~ 1727

| L& 20 22 16 I~ 16 18 12
Pulnlanlinlal ! oaimniian il an Bas! :
t
| |
N
; 1 7
INDEX DOT ! Q
i
i i
i {
0 O O 7 O OO
12 3 o& s ¢ 1611 1z 13
<
s
1%

Nete: EZach leac pitch is 1.27mm.

£11 cdimensione zre in millimeters.
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TG514256AP/AJ/AZ-70, TC514256AP/AJ/AZ-80
TG514256AP/AJ/AZ-10

* Plastic ZIP

Note:

Unit in mm

REIMAX, | 2

! |
| T =
{// INDEX DOT % p }:;

! Q5+G1 127TYE,

BLh1 2

7

| 1016MAX

<— -—1-]
=

ISOM[N

[

Each lead pitch is 1.27mm.

Al]l dimensions are in millimeters.

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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