TOSHIBA MOS MEMORY PRODUGTS

TC514268AP/AJ/AZ-70, TC514268AP/AJ/AZ-80
TG514268AP/AJ/AZ-10

DESCRIPTION

The TC514268AP/AJ/AZ is the new generation dynamic RAM organized 262,144 words by 4
bits. The TC514268AP/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 TC514268AP/AJ/AZ to be
packaged in a standard 20 pin plastic DIP and 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:107% tolerance, direct interfacing capability with high per-
formance logic families such as Schottky TTL.

CLTURES
FLATURLS Single power supply of SV:10% with a
262,144 word by L bit organization built-in Vpp generator
Fast &sccess time and cvcle time - Low power ’
T T 440mW MAY. Operating(TC514268AP/AJ/4£2-70)
e e 385mi MAY. Operating(TC514268AP/A]/AZ-80)
N —— - i 330mi MAX. Operating(TCS514268AP/AJ/A2-10)
LRAC RAS Access Time 70ns | SOnsJ 100ns 5.5mW MAY. Standby

Outputs unlatched at cvcle end zllows
two-cdimensional chip selection

Column Address o -
35ns | AOns} 50ns
* Read-Modifv-Write, CS before RAS refresh,

Access Time

“CaC C> Access Time QDnSi ZDRS% 30ns ﬁE@—only refresh, Hidden refresh lirite Per
'RC Cycle Time 130ns | 150ns | 180ns it, ancd Static Column Mode capability
Static Column i | + All inputrs and outputs TTL compatible
tSC Mode Cvele Time 40ns | 45ns | 55ns | . 512 refresh cveles/8ms
- ' : Package Plastic DIP: TC514268AP

R . Plasci : 5142684
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PIN NAMES
A0 - AE | Address Inputs
RAT |[Row 4déress S:trobe
CsS Chip Select .
VIL/VE Write Per Lit/Read/Urire Input 45
0% |Outpur Enatie ~E gg
1/01 ~ 1/04 {Data Inpui/Outpu: i P EX
Vee Power (+5V) ) g
Vss Ground —
N.C. Ne Connection o
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TC514268AP/AJ/AZ-70, TGSI 1268AF

TC514268AP/AJ/AZ-10 ; x
ABSOLUTE MAXIMUM RATINGS
ITEM SYMBOL RATING UNITS NOTES
Inputr Volrage VIN =17 v 1
Output Voltage | Vour -1a7 v 1
Power Supply Volrage I v 17 v 1
Operating Temperature ! TopPr 070 °C 1
Storage Temperature TsTG =55 150 °C 1
Soldering Temperature * Time TSOLDER 260+ 10 °C * sec 1
Power Dissipation Pp 600 ity 1
Short Circuit Output Current Tovt 50 A 1
RECOMMENDED DC OPERATING CONDITIOMS (Ta=0~ 70°C)
SYMBOL PARAMITER ISR UNIT NOTES
Vee i Supply Voltege | 4.5 | 5.0 5.5 v 2
j}% T Input High Voltage E 2.4 - 6.5 v 2
Vro i input Low Vclrage i -1.¢C - O v 2
DC ELECTRICAL CHARACTERISTICS (V(e=5V210%, Ta=0"70°C)
SYMBOL | PARAMETER MIN. MAX, JUNITSIUNIT
OPERATING CURRERT TCSL4268/~P/AJ/AZ-70! - 50
Iccy Average Power Supply Operating Current ITCE14R€6LT AT A0-E0 — 70 mA 3,4
(RES, TS, Address Cvcleing: tRC=tRC MINL) TCEL4REEAE/AI/LZ-10] - 60
STANDBY CURRENT
Teeo Power Supply Standbv Current _ 2 mA
(RAS=C_§=\7IH)
RAS ONLY REFRESH CURRENT CE14R684D/ A5 AE-70] &o
Iccs Average Power Supply Current, RAS Only Modejrcsizzesat/al ez-gsol - 70 mA |3
(RaS Cycling, C3=Vyp: tre=tgre MIKN.) TCE1426BLE A/ £2-10| - 60
STATIC COLUMN MODE CURRENT |T051‘,268Ar/,,:f/n~ 70| - 60
- Average Power Supply Current, Static Columnt .
LCCL Mode i TCS1¢2664F/A1/£L2-80| — 50 { ma 3,4
(Ra%=CS=V11, 4address Cycling: tge=tge MIK.) |7CS102684/43,/42-10] - 40
STANDBY CURRERNT
Iccs Power Supply Standby Current - 1 mA
(RAS=CS=V(cC-0.2V)
CS BEFORE RAS REFRESH CURRENT TCS1426B8AF/A5/£2-70] ~ | 80
Icce Average Power Supply Current, CS Before TCS14268LB/A1/AZ-80 - 70 | mA |3
RAS Mode (RAS, CS Cyecling: tgpe=tgre MIK.) TCS14268AP AT RZ-10| - 60
INPUT LEAKAGE CURRENT
II(L) Input Leakage Current, any input (OVZE Vyp26.5V, All Other ~10{ 10 LA
Pins Not Under Test=0V)
5 OUTPUT LEAKAGE CURRENT
O I(pout is disable, OVE Vour€ 5.5v) I
Von OUTPUT %E}-‘I'EL ) } i 2.4l - v
Output "E" Level Voltage (Igpr=-3m4) )
vy,  |OUTPUT LEVEL C ol v
Output "L" Level Voltage (IguT=4.2mA) :
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TC514268AP/Ad/AZ-10, TGEMZGSAPIAJ/AZ—M
TC514268AP/AJ/AZ-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vpe=5V:10%, Ta=0~70°C) (Notes 5, 6, 7)
TC514268A4P/ I TC514268AP/ | TC514268AP/
SYMBOL PARAMETER AJ/AZ~70 ‘ AJ/AZ-80 AJ/AZ-10 UNIT|NOTES
MIN. MAX. ‘MII\'. MAX. [MIN. MAX .
tRC  |Random Read or Write Cvcle Time 130 - 150 - 180 - ns
tRMW  |Read-Modifv-Write Cvecle Time 185 - 205 - 245 - ns
tsc  IStetic Column tode Cvele Time 201 - ts | - 551 - ne
Static Column liode Read-Modifv- !
SSRMW Hirsce Cvelc Time 100 - 110 - 135 - ns
tpac  laccess Time from RAS - 70 - 80 [ 100 ns (8,13
{CAC JAccess Time from CS - 25 - 25 - 30 ns |8, 13
Thk iAccess Time from Column Address - 35 - 40 - 50 ns |8, 14
taL Access Time from Last Write - 65 - 7 - 95 ns |8, 15
terz  ICS to Output irn Low-Z o - - - ns | 8
COFF  |Output Buffer Turn-off Delav 0 20 20 20 ns 9
Cutput Data Hold Time from - -
“AOK Column Address N - > - > h ne
tow g%tput Data Enable Time from _ 25 _ 25 _ 30 ns
TT Transitiorn Time (Rise and Fzll) 3 50 3 50 3 50 ns 7
tRP RAS Precharge Time 50 - 60 - 70 - ns
tRAS |RAS Pulse Width 70 | 10,0004 80 | 10,000/ 100 | 10,000 | ns
tRASC ﬁfaiziszo‘l"iiihmde) 70 1100,000{ 80 | 100,000| 100 100,000 | ns
“RSE |CS to RAS Hold Time 23 - 25 - 30 - ns
tcse  [RAS to CS Hold Time 70 - 80 - Jwo| - ns
tes ]ﬁ Pulse Width 25 { 10,000 25} 10,000 30| 10,000 | ns
tese |§ Pulse Width(Static Column Mode) 25 |100,000| 25 | 100,000 30 100,000 ns
YRCD  [RAS to CS Delay Time 20 45 20 55 25| 70 ns | 13
tRAD |RAS to Column Address Delay Time 15 35 15 40 20 50 ns 14
LCRP |CS to RAS Precharge Time 5 - - .5 - ns
TcPN  |CS Precharge Time 10 - 10 - 15 - ns
recharge Tirx
fep fgLaCEEFEZfTEmle:de) 10 - 10 - 10 - ne
taSR |Row Address Set-up Time 0 - 0 - 0 - ns
tRAH |Row Address Hold Time 10 - 10 - 15 - ns
tASC |Column Address Set-up Time 0 - 0 - 0 - ns
LCAE Column Address Eold Time 15 - 15 - 20 - ns
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TG314268AP/AJ/AZ-10, TGSIW/M/AZ—M
TC514268AP/AJ/AZ-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Continued)

TC514268AP/ | TC514268AP/] TC5142684P/
SYMBOL PAR/AMETER AJ/AZ-70 AJ/AZ-80 AJ/AZ-10 UNITS|NOTES
T
MIN. | MAX. | MIN. ; MAX .} MIN.|MAX.
AWR Write Address Hold Time Refer- 55 _ 60 _ B _ ns
enced to RAS ;
Column Address Hold Time !
Ho - - 11 - E
CAR Referenced to LAS = 80 | 90 > ne
tRAL  |Column Address to KAS Leac Time j 35 - ] 40 - 50 - ns
o Column Address Hold Time ? i 16
-AH Referenced to FAS Rise 5 -3 ‘ - 10 - ne
CLWAD Eszvk;f;: to Column Address 20 30 26 35 g 45 ne 19
. IlLast Write to Column Address
FARLY o1 Time €5 - 73 - @5 - ne
Read Command Set-up Time
RCS Referenced to CS o - 0 - 0 - ns
Read Command Hold Time
= - - 0 - 10
'RCH Referenced to CS 0 0 ne
Read Command Hold Time
t — 0 - 0 - 0 - ns 10
RRH Referenced to RAS
- Wrire Command Hold Time 15 15 20 19
CH (Output Data Disable) - - - ne -
Write Command Hold Time | -c
"WCR  |Referenced to RAS 55 - 60 l - 2 - ns
twp WE Pulse Width 15 - 13 - 20 - ns
ty1 WE Inactive Time 10 - 10 - 10 - ns
“RWL  |WE Commend to RAS Lead Time 20 1 - 20 1o 250 - | ons
TCWL  [WE Command to CF Lead Time 20 | - 20 | - 25 ] - | ns
tps Date-In Set-Up Time 0 - o | - 0 - ns | 11
tDE Data-In Hold Time 15 - 15 - 20 - ne i1
Data~In Holcé Time Referenced to . -
tDHR RAS 55 - 60 - 75 - ns
LREF Refresh Perioc - 8 - 8 - & ms
. WE Command Cet-Up Time R _ _ .
wes (Output Data Disable) 0 0 0 ne 12
toup |CS to WE Delay Time 55 - s _ 651 - | ns | 12
(READ-MODIFY-WRITE CYCLEL)
RAS to WE Delav Time
tRie z - - 5 - s 12
RWD | (READ-MODIFY-WRITE CVYCLE) 100 110 13 P -
to WE . - . .
T AWD JColumn Address to WE Delav 65 _ 70 _ g5 _ ns 12
Time
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TC514268AP/AJ/AZ-70, TC514268AP/AJ/AZ-80
TC514268AP/AJ/AZ-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIORS

TC514268AF/ TCS]LQ&SAP/} TC514268AP/
SYMBOL PARAMETE AJ/KZ-70 AJ/A7-80 | AJ/AZ-10 UNIT | NOTES
MIN. | MAN. | MIN. | MAX. | MIN. |MAX.
tesg G5 Ser-Up Time (TS before Fa%) 10 - w0 | - I 10 _ ne
tcur  |G8 Hold Time (CS before RAS) 30 | - 30 | - [ 30 | - ns
tppc  IRAS to CS Precharge Time 0 - oo - o } - ne
g narpe T.me ¢ beforc RAS | | :
e R e L
TROE  |RAS Kold Time heferemced te OE | 16 | - 1 10t - 120 | - |ms
LOZA iﬁ Access Tinme - o5 ‘: _ Y _ } 30 ne
torp 0z to Datas Deleayv o2 - 1 2 - ) } - | »ns
—— I0utput Bufigr turn off Delay ; | R o P | .
0ZZ  Time from OE ¢ 0 20 ¢ | 20 0 | > pms | °
toFE |0FE Commanc Kolc Time Eo20 - 20 | - 25 | - | ns
‘wps [Write Per Bit Set-Up Time 0 - 0 - | o | - | ns
TWBR  |Write Per Bit Eold Time I 10 - 10 - ] 10 | - ! ons
s R : _ , ‘
DS ;gz;ze Per bitr Selection Set-Up 0 B § 0 ; ~ 0 : _ ! e
. ;?iéze Per Bit Selection HKolcd 10 o 10 _ 10 ] _ e
CAPACITANCE (V(g=5V=10%, f=1MHz, Ta=0~70°C)
SYMBOL PARAMETER ’ MIN MAd. | UNIT
C11 Input Capacitance (A0 AE) [ - I s
C1o Input Capacitance (R&S, CS, WB/WE, OF) - 7 pF
Co Input/Outpu: Capacitance (I/01~ 1/04) - 7
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TC514268AP/AJ/AZ-70, TC514268AP/AJ/AZ-80
TC514268AP/AJ/AZ-10
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15.

16.

WB/WE leading edge in Read-Modify

Stresses greater than those listed under "Absolute Maximum Ratings may cause
permanent damage to the device.
A1l voltages are referenced te Vgg.

Tecas Icess Icca: icce depend on cycle rate.

Specified values are obtained with the

Iccys lecs depenc on output iloa

cutput opeén.

i rccuired after power-vp fellowed by & RAS cycles
perztion is achievecd. In case of using internzl refresh
counter, & minimur. of 8 CS Before RAS iritielization cvcles instead of & RAS

cveies are requirec.

AC measurements &s<sume E:fSns.

Vipl(min.) and Vip(max.) are reference levels for measuring timing of input
signals.

Measured with a2 lcad eguivalent to 2 TTL loads anc 100pF.

rr(max.) and tgpz(max.) define the time at which the output achieves tne open
circuit condition and is not referenced to output voltage levels.

Either trcp ©r tgpy must be satisfied for & read cvcle.

These parameters are referenced to CS leading edge in early write cvcles anc to
-Wrice cycles.

tucss TRWD: towp énd tayp are not restrictive operating parameters. They
are included the cata sheet &s electricel characteristics only. If tyce2tyCs
(min.), the cvcle is an early write cvcle and the date out pin will remzin open
circuit (high impedance) through the entire cvcle; If tpyp2 trwp(min.), tcwp2
tewp(min.) and thyup2 tawp(min.), the cvcle is & Read-Modifv-Vrite cycle and the
Gatz out will contain catz read from the selected cell: If neither of the above
sets of conditione is satisfieé, the condition of the data out (&t access time)
is Indeterminate.
limit insures that tRAC(max.) can be me
erence point only: If tpgp is greater than the
access time is controlled bY teac-

Operation within the tgep(max.
treplmax.) is specified as a v
specified tgep(max.) limit, then

Oper'*loq within the tgap(mex.) limit insures that tpac(max.) can be met.
rap(max.) is specified as & reference point only: If tpup is greater than the

specified tpap{max.) limit, then access time is controlled DY tga-

Operation within the tpwap(max.) limit insures that tpryw(max.) can be met.

tLwaD{(max.) is specified as a2 reference point orly: If tLWAD is greater than

the specified tyyap(max.) limic, then access time is controlled exclusively by

t,uz is the concdition to latch column address when RAS has rised up.
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TGSI@MIM/AZ 70 TOE!WMIM/AI—M
TC514268AP/AJ/AZ-10

T
READ CYCLE ke
TRP
Vig — | TRAS .
e Vi — \rf TCRP \
tcsH
CRP RCD TRSH
IH — .
cs / tRAD \
Vin o
T
FRAH TRAL AR

—=
Vig — Tow

ADDRESS !
Vip —

COLUMN ADDRESS

W

‘RO§

TRRH

ZZ////M
Vip —

LROH

R

-

T

. _///////////{////////////////A‘m

toEZ

TOoFF

AQ~A8
o VIiH
B/ VWE
[0
v —
WL 101~We 10e OH
VoL —

OPEN

| tcLz @

VALID DATA—OUT

NOTE: Dyp="H" or "L" 770 : "u" or "L"

WRITE CYCLE (EARLY WRITE) tac ,

. TRAS - trP 7

RAS :: :_——* L TAWR | :

° Z:' :__/:ASR ‘;::D tAs; t— :; ~

e/ ) WUl
me " TN WO =L
= - :7////Z/_///—] / ///{/{/////////////////////////////////////////////////ﬁ
vig — | : e — .
moswoe 8 TN w0 W senn s T

NOTE: Dgyr=OPEN
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TC514268AP/AJ/AZ-70, TC514268AP/AJ/AZ-80
TC514268AP/AJ/AZ-10

WRITE CYCLE (OE CONTROLLED WRITE)

tRC

w s N
S ey gy |
_ 4S8 [ __fotean, .
s VT . §BLRAYS 5{/////// LT
v n ] H_—-W Tﬂ-:!////////////////////////////////
Com
o vie LTI N
Lwp, WD) toED | Eps| toy
mtORLTos T T DATA-T S Y,
: "H" or "L"
meo T z _
=l e jm
‘V’IL —_ N g T‘ ffﬁ“;_ ‘
AO~AE V;f. _ ADDRESS COLUMN ADDRESS /
=i — o
WB/WE Zii _ X7) t:: ";T /)
¥ i T
b
o owps L__: _ CAC OED E& oo
o v — ws- X/ /11TTTTTILTTTTTTTTTTT, vl
‘ Vor — l-ﬁ— VAL.tDOEZ
Vor — OPEN DATA-OUT . "H" op "L
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TG514268AP/AJ/AZ-10

STATIC COLUMN MODE READ CYCLE

TCG14268AP/AJ/AZ-70, TC514268AP/AJ/AZ-80

NOTE:

DIN=||HH o

r IlLll

—A-165 —

LRP
v t ————
- IR — RASC X
RAS e
Vip — \ y \_
TASR TRAH tsc . tsc . tRAL | 7N
i | e P G
Vip — X c COLUMN COLUMN
A0~A8 veg — LA ADDRESS _K/ | GShmess X iboREss X ADDRESS W/
) : §
l;___ TCRP
! TAR LOP | LRSH |
Vig — ‘ tesc U 4
58 IH X 2 7 i csc 7 ..
Vin — ! ] |
__|*Rcs \ LRCE |, X LRCS LRCH
v ™ i
— IH — 777 {
WB/WE / / / / d ’(:ﬁf ix
Vip — LLLL /
tROR
. Vig — J
& LI TN T,
Vi — // 3 / / / z
Foes o B
TCaC L0EZ | Taa
“ah ot LoFH
tRAC LAOE Teac
V, J—
WL T01~W4/10¢ ' OH , D@D J/)NjvaLip DAy
Vor — oLz ' ’ "tonz | ] I
/ VALIL DATA-QUT
VALID DATA-OUT
. "H" or ‘lL"




TGS51 4268M’IMIAZ-78 T85142WIMIM-88
TC514268AP/AJ/AZ-10

STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)

oy

o5 Zi}; :——\ ‘RaSC
v tASR CRAH M }tCAH tRAL
I/ P 1) o ) e S e U
w T W I
WB/WE :,'IH : = o twp:ytwﬁl) [tweg = hes
o v :Y////// /////////// /////// T
, tWDSL CWDH tps t_)LH_ tDs | |tpH
/) L B ) O T OV U = Y,
STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)
- e a
s . t}fi& tm LEC_A&
A0~A8 ViL . | sDDRESS @( %%%gsi@( ADDRESS )@(iglﬁRu%st X/////////{//////
=BT Nk Z///// s
RCD tasc o ::z
L/ i N o /.
o v Z I //{// Y,
e 100 T @(m U

v . _—‘_"l .
IH — : VALID
- ’ D i . DATA-IN
ViL d
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TG514268AP/AJ/AZ-T0,

TG514268AP/AJ/AZ-80
TG514268AP/AJ/AZ-10 | ~

MODE READ-MODIFY-WRITE CYCLE

STATIC COLUMN
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TC514268AP/AJ/AZ-T0, TCSTA268AP/AJ/AZ:80
TC514268AP/AJ/AZ-10

STATIC COLWMN MODE MIXED CYCLE
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—A-168 —



RAS ONLY REFRESH CYCLE

TCS14268AP/AJ/AZT0, TCS14260AP/AJ/AZ-00
TC514268AP/AJ/AZ-10 - -

e | e / N
S /
/1 O S

CS BEFORE RAS REFRESH CYCLE

W1/101~W4,/104

Note: WB/WE, OE=Don't Care

‘Rre

: 'IH" or nyn

Vip ——__/

RP

.

['CRs

YCHR

T

Vi, — J
T

VoL ——— .5

Note: WB/WE, OE, AO~ A8="H" or "L"
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TC514268AP/AJ/AZ-10, T05|4268AF/AJ/ AZ-80
TC514268AP/AJ/AZ-10

HIDDEN REFRESH CYCLE (READ)

d

TRAD

LCHR
/-F

@////////////////////////////////7////&

tRes,

RAH_

row \//M
Row W COLUMN

_RCS_|

Vin *‘/ZZZZZZQZZZ;T
Vip —

N T

l EA
T =

JITT,
- EEE% | torF
% S—
777 : " or ML
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TC514268AP/AJ/AZ-70, TBS]%BAPIM/AZ*W

HIDDEN REFRESH CYCLE (WRITE)

RP
—
LASR
Voay —m 1
IH ROW COLUMN
ADD ADDRESS
Vi —
‘wa

TC514268AP/AJ/AZ-10
D — - ﬁf \

/

tRAH TCAH

W///////i///////////////////////////////////////

TRWL

tws YWCH
sz ‘WP

7////////////////////////////////////////////

“/////// 1l ////////////////////////////////////////////////////////

TWDH

s

tps UDH
— !
ALID DATA-INZ————- OPEN

NOTE: Dqyr=OPEN
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TC514268AP/AJ/AZ-10, TI:5I4238AP/AJIAZ-80

TC514268AP/AJ/AZ-10
= :ii : tcs YCHR tes J ‘
/READ CYCLE ] ‘ - “RAL l - L_A_”
AO~A8 Xii :j//Z[Z/r ‘/// / /M ]] COLUMN ADDRESS Li}q@ ///7
ww BT VT LQ NI
= 77T
| s o]
W1/101~W4/104 :zz : T OPEN / i VALID DATA-]OUT :P——
[s0~as v ZTI L/{i T //W i, //l/ /L
ww P K==/ 77 /17T
o i/ ///////// I /////// ////////7//////// LT,
Vig — tWDS' E% ""‘J L_‘—* l I
\w1/101~v.'4/104 va _/ ,DAT‘A_M I(/////M VALID DAT&-IN M//////////////////////

READ-MODIFY-WRITE CYCLE l (

ASCII
e

tcaE
—

a0~as R ///////t;ﬂ/ E/wé:/ 777777 —t@%——ﬁl xcomm ammzse X[/ //(//////// /Il
wAE R IIX }@////7/////'7 o mm /T
. 1 _y/////////////////////////!//////i°m T

s '~ NN S ]
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TC514268AP/AJ/AZ-10, TC514268AP/AJ/AZ-80
TC514268AP/AJ/AZ-10

APPLICATION INFORMATION

ADDRESSING

The 18 address bits required to decode 1 of the 262,144 cell locations within
the TC514268AP/AJ/AZ are multiplexed onto the 9 address inputs and latched into the
on-chip address latches by externally applying two negative going TTL-level clocks.

The first clock, the Row address Strobe (RAS), latches the 9 row address bits
into the chip. The second clock, in a read cycle column-address must be held stable
antil the access time. In a write cycle column-address are latched at the last fall-
ing of edge of WE or CS.

The two clock chains are linked together logically in such a way that the ad-
dress multiplexing operation is done outside of the critical path timing sequence
for read data access. The later events in the CS clock sequence are inhibited until
the occurrence of a delayed signal derived from the RAS clock chain. The "gated CS"
feature allows the CS clock to be externally activated as soon as the Row Address
Hole Time specification (tgray) has been satisfied and the address inputs have been
changed from Row address to Column address information.

Data Inputs

Write Cycle. A write cycle is performed by bringing (WB/)WE low during the
RAS/CS operation. The falling edge of TS or (WB/)WE strobes data on (Wi)IOi into
the on-chip data latch. To make use of the write-per-bit capability WB(/WE) must
be low as RAS falls. 1In this case data bits to which the write operation is applied
can be specified by keeping Wi(/I0i) high with set-up and hold times referenced to
the RAS negative transition.

For those data bits of Wi(/IOi) that are kept low as RAS talls the write operation
is inhibited on the chip if WB(/WE) is high as RAS falls, the write-per-bit capa-
bility does not work and the write operation is performed for all four data bits.

Data Outputs

The three-state output buffers provide direct TTIL compatibility with a fan-out
of two standard TTL loads. Data-out is the same polarity as data-in. The outputs
are in the high-impedance state until €S is brought low. 1In a read cycle the
outputs go active after the access time interval tgrac and tgpp are satisfied.

The outputs become valid after the access time has elapsed and remains valid
while CS and OE are low. L% or OFE going high returns it to a high impedance state.
In an early-write cycle, the outputs are always in the high-impedance state. 1In a
delayed-write or read-modify-write cycle, the outputs will follow the sequence for
the read cycle.

When the OE input is brought to a logical low level, the output buffer are
enabled. Both CS and OE can control the output. Thus in a read operation, -either
OE or CS returning high forces the outputs into the high impedance state.
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TC514268AP/AJ/AZ-70, TBS!W/MIAZ-BB
TC514268AP/AJ/AZ-10 |

OUTLINE DRAWINGS

+ Plastic DIP

Unit in mm

G SRS S S S ¥ S S O Y
oMo n i
|
1 <|
fic Z
=
1
O JLIJ I JIL LT T T JTCT0T
o4 5 € 7 & & 10
267 NAY, \ o . TE€cECz<E

T
’ , 14=Q1%
] §

Note: Each lead pitch is Z.54mm.

421 leads ere located within 0.25mm of their true longitudinal

pesition with respect to No.l and No.20 leads.

All dimensions are in wmillimeters.

—A174—



TCS514268AP/AJ/AZ-10, TC514268AP/AJ/AZ-80
TGSMZEBAP/AJ/AZ—W ‘

* Plastic SOJ

Unit in mm

Q9TYP.
17.02~17.27 —aT——
26 25 24 23 2 18 17 16 15 1&
misimimin miminlsis @ _
-
™~ %_ © : 3
’I‘ d37d - o
- T A
S A
INDEX DOT 2 i | «| ©
[} o
11
oo o O 0 o o I
12 % 2 5 5 10 11 Iz I3
| 0.66~082
b .
/)5
: =
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Note: Each lead pitch 1.27mm.
All dimensions are in millimeters.

Toshiba does not assume any responsibility ofr 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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T6514268AP/AJ/AZ:10, TCS! WIMMI-GB
TC514268AP/AJ/AZ-10

« Plastic ZIP
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Toshiba does not assume any responsibility for use of any
circultry described; no circuit patent licenses are impliec,
and Toshiba reserves the right, at any time without notice,

to change said circuitry.
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