TOSHIBA MOS MEMORY PRODUCT

SLcON GatE OO e PA TC514256P/J/2-85, TC514256P/J/2-10
DESCRIPTION TG5I4256P/J/Z'|2

The TC514256P/J/Z is the new generation dynamic RAM organized 262,144 words by 4
bit. The TC514256P/J/Z 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 TC514256P/J/Z 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 1is 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 performance logic
families such as Schottky TTL.

FEATURES
* 262,144 words by 4 bit organization * Low Power
« Fast access time and cycle time 413mW MAX. Operating(TC514256P/J/2-85)
TITH 358mW MAX. Operating(TC514256P/J/Z-10)
TC514256P/3/2-85-10-12 303mW MAX. Operating(TC514256P/J/Z-12)
tRAC RAS Access Time 85ns 100ns 120ns 5.5mW MAX. Standby
tan gzizzg %gg;ess 45ns  S5O0ms  60ms ¢ OQutput unlatched at cycle end allows

two-dimensional chip selection

+ Read-Modify-Write, CAS before RAS

t 30 30 35

cac_ CAS ACC?SS Time ns ns ns refresh, RAS-only refresh, Hidden

ERC  Cycle Time 165ns 190ns 220ns refresh, and Fast Page Mode capability
t Fast Page Mode * All inputs and outputs TTL compatible
PC Cycle Time >0ns 33ns 70ns * 512 refresh cycles/8ms

* Package Plastic DIP: TC514256P
Plastic SOJ: TC514256J
Plastic ZIP: TC514256Z

BLOCK DIAGRAM

* Single power supply of 5V:107 with a built-
in Vpp generator
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- TC514256P/J/2-85, T(:5|4256P/J/Z -10

ABSOLUTE MAXIMUM RATINGS
ITEM SYMBOL RATING UNITS NOTES
Input Voltage | vIn -1~ 7 \4 1
Qutput Voltage vouT -1~7 - \'2 1
Power Supply Voltage Vee =1 A7 v 1
Operating Temperature ToPR 0~ 70 °C 1
Storage Temperature TsTG -55 ~ 150 °C 1
Soldering Temperature « Time TSOLDER 260 « 10 °C « sec 1
Power Dissipation PDp 600 mW 1
Short Circuit Output Current Ioyt 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 \4 2
VIn Input High Voltage 2.4 - 6.5 \ 2
V1L, Input Low Voltage ~-1.0 - 0.8 v 2
DC ELECTRICAL CHARACTERISTICS (Vge=5V+10%, Ta=070°C)
SYMBOL PARAMETER MIN.|MAX.{UNITS NOTE%_
OPERATING CURRENT TC514256R 7285 - |75
Iccl |[Average Power Supply Operating Current TC514256B/3/2-10| - | 65 mA | 3,4
(RAS, CAS, Address Cycling: tRC=tRC MIN.) 5142560212 | - | 55
STANDBY CURRENT )
Icc2 |Power Supply Standby Current - 2 mA
(RAS=CAS=V1R) ,
RAS ONLY REFRESH CURRENT TC514256202-85| - |75
Icc3 |[Average Power Supply Current, RAS Only Mode |rcsiazsepdz-10| — | 65 mA 3
(RAS Cycling, CAS=Vyy: trc=trc MIN.) Tcs14256R0,2-12| - | 55
FAST PAGE MODE CURRENT TC514256E/7/2-85) ~ | 55
Icch |Average Power Supply Current, Fast Page Mode |rcsiaesepdz-10| = | 45 mA | 3,4
(RAS=VIL,CAS,Address Cycling: tpc=pc MIN.) TC514256D02-12] - | 35
STANDBY CURRENT
Icc5 |Power Supply Standby Current - 1 mA
(RAS=CAS=V((-0.2V)
CAS BEFORE RAS REFRESH CURRENT TC514R56R/0/2-85| - 175
Icc6 |Average Power Supply Current, CAS Before TCs14256BT2-10] - | 65 mA 3
RAS Mode (RAS, CAS Cycling: tRC=RC MIN.) TC514256R/7,/2~12| - 55
INPUT LEAKAGE CURRENT
I1(L) |Input Leakage Current, any input (0VeVps6.5V, All -10 { 10 LA
Other Pins Not Under Test=0V)
OUTPUT LEAKAGE CURRENT '
Io(L) (Doyt is disabled, OV £ Vour £ Vo) -10 |10 HA
v OUTPUT LEVEL 2.4 _ v
OH  |output "H" Level VOLTAGE (IgyT=-5mA) )
v OUTPUT LEVEL = lo.al v
OL  Joutput "L" Level VOLTAGE (Igyr=4.2mA) ’
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TC514256P/J/2-85, TC514256P/J/Z2-10
TC514256P/J/Z2-12

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Vee=5V+10%Z, Ta=0 ~70°C) (Notes 5, 6,7)
CcC

TC514256B/J/Z | TC5142568/7/Z |TCS514256ER/7/2
SYMBOL PARAMETER ~8% ~10 -1z UNIT |NOTES
MIN.| MAX, |MIN.| MAX. |MIN.| MAX,

tre Random Read or Write Cycle Time | 165 - 190 - 220 - ns

tRMW |Read-Modify-Write Cycle Time 225 - 255 - 295 - ns

tec Fast Page Mode Cycle Time 50 - 55 - 70 - ns

toRMW g;iiePgigeMode Read-Modify-Write 110 _ 115 - 140 _ ns

tRAC |Access Time from RAS - 85 - 100 - 120 ns |8,13
tCAC |[Access Time from CAS - 30 - 30 - 35 ns | 8,13
taa Access Tire from Column Address | - 45 - 50 - 60 ns | 8,14
tcpA |Access Time from CAS Precharge - 45 - 50 65 ns | 8,14
tcrz |CAS to output in Low-2 5 - 5 - 5 - ns 5
toFF |Output Buffer Turn-off Delay 0 30 0 30 0 35 ns 9
tp Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 7
trp RAS Precharge Time 70 - 80 - 90 - ns

tras RAS Pulse Width 85| 10,000(100 | 10,000{120 { 10,000{ ns

tRASP (RAS Pulse Width (Fast Page Mode)| 85 {100,000{100 [100,000{120 | 100,000] ns

tpsy |RAS Hold Time 30 - 30 - 351 - ns

tpsH |CAS Hold Time 85 - 100 - 120 - ns

tcas |CAS Pulse Width 30| 10,000| 30 | 10,000/ 35| 10,000{ ns

tRCD |{RAS to CTAS Delay Time 25 55 | 25 70 | 25| 85 ns |13
tRAD |RAS to Column Address Delay Time| 20 40 20 50 20 60 ns |14
tcRp |CAS to RAS Precharge Time 10 - 10 - 10 - ns

tcpN  |CAS Precharge Time 15 - 15 - 20 - ns

tép CAS Precharge Time 10 _ 10 _ 15 _ s

(Fast Page Mode)

tASR |Row Address Set-Up Time 0 - 0 - 0 - ns

tRAH [Row Address Hold Time 15 - 15 - 15 - ns

tasc |Column Address Set-Up Time 0 - 0 - 0 - ns

tcaH |Column Address Hold Time 20 - 20 25 - ns

cw |opem M eli e T s | e - [

tRAL |Column Address to RAS Lead Time | 45 - 50 - 60 - ns

tRCS |[Read Command Set-Up Time 0 - 0 - 0 - ns |10
trRcH |Read Command Hold Time 0 - 0 - 0 - ns 10




T0514256P/J/Z -85, T0514256P/J/Z 10
- TC514256P/J/Z-12

TC514256P/J/Z [TC514256B/7/Z [TC514256 /7.2
SYMBOL PARAMETER =85 —19 12 UNIT | NOTES
' MIN. MAX. | MIN. | MAX. MIN. | MAX.
t Read Command Hold Time
RRH | reoferenced to RAS 0 = 0 - 0 = ns 10
tWCH | Write Command Hold Time 20 - 20 - 25 - ns
t Write Command Hold Time
WCR | eferenced to RAS 65 - 75 - 90 - ns
tup Write Command Pulse Width 20 - 20 - " 25 - ns
tpyr | Write Command to RAS Lead Time | 20 - 25 - 30 - ns
towl | Write Command to CAS Lead Time | 20 - 25 - 30 - ns
tps Data Set-Up Time 0 - 0 - 0 - ns 11
tDH Data Hold Time 20 - 20 - 25 - ns 11
Data Hold Time Referenced
t _ - -
DHR | 4o RAS 65 75 90 ns
tREF | Refresh Period - 8 - 8 - 8 ms
twcs | Write Command Set-Up Time 0 - 0 - 0 - ns 12
tCWD CAS to WRITE Delay Time 65 - 65 - 75 - ns 12
tgwp | RAS to WRITE Delay Time 120 - |a3s - | 160 - | ns | 12
t Column Address to WRITE ‘
AWD | pelay Time 80 - 85 - 100 - ns 12
CAS Set-Up Time (CAS before .-
t - - -
CSR | R&S cycle) 10 10 10 ns
. CAS Hold Time (CAS before RAS
t
CHR | cyele) 30 | - (30 | - [ 3| - |ns
tRPC | RAS to CAS Precharge Time 0 - 0 - 0 - ns
t CAS Precharge Time (CAS before
CPT RAS Counter Test Cycle) 50 - 30 - 60 - ns
tRoH | RAS Hold Time Referenced to OE | 20 - - 20 - 20 - ns
toEA | OE Access Time - 25 - 25 - 30 ns
toEp | OE to Data Delay 25 - 25 - 30 - ns
Output buffer turn off Delay y
t
0OEZ Time from OF v 0 25 0 25 0 30 ns
toEH | OE Command Hold Time 25 - 25 - 30 - ns
CAPACITANCE (vgc =5V+10%, f=1MHz, Ta=0 ~70°C)
SYMBOL PARAMETER MIN. MAX. UNIT
C11 Input Capacitance (AQ - AS8) - 5 pF
C12 Input Capacitance (RAS,CAS,WRITE,OE) - 7 - pF
Co Output Capacitance (I/07 - I/04) - 7 pF
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NOTES:

1. Stresses greater than those listed under "Absolute Maximum Ratings' May cause
permanent damage to the device.

2. All voltage are reference to Vgg.

3. Iccl, Ice3, Icchd, Icchd depend on cycle rate.

4, 1Iccl, Icch depend on output loading. Specified value are obtained with the output
open.

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

6. AC measurements assume tp=5ns.

7. Vig(min.) and Vi (max.) are reference levels for measuring timing of input signals.
Also, transition times are measured between Vg and Vyj,.

8. Measurement with a load equivalent to 2 TTL loads and 100pF.

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

10. Either tgcy or tpgy must be satisfied for a read cycle.

11. These parameters are referenced to CAS leading edge in early write cycles and to
WRITE leading edge in read-modify-write cycles.

12. tycs, trwps tgyp and tpayp are not restrictive operating parameters. They are
included the data sheet as electrical characteristics only. If tycg2tycg(min.)
the cycle is an early write cycle and data out pin will remain open cidedic (high
impedance) through the entire cycle; If tpyp2tgyp(min.), teypztcyp(min.) and
tawpztawp(min.), the cycle is a read-modify-write cycle and data out will contain
data read from the selected cell: 1If neither of the above sets of conditions is
satisfied, the condition of the data out (at access time) is indeterminate.

13. Operation within the tpep(max.) limit insures that tpac(max.) can be met.
tpep(max.) is specified as a reference point only: If tpep is greater than the
specified tpep(max.) limit, then access time is controlled by tcac.

14. Operation within the tpap(max.) limit insures that tpac(max.) can be met.

T6514256P/J/2-85, TC514256P/J/2-10
TG514256P/J/Z-12

tpap(max.) is specified as a reference point only: If tgap is greater than the
specified tgap(max.) limit, then access time is controlled by tpa.
/
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~ TC514256P/J/2-85, T(:5|4256P/J/z 10
- TC514256P/9/z12

READ CYCLE
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WRITE CYCLE (OE CONTROLLED WRITE)

AO0~AB

WRITE

OE

1/01~1,/04 1B —

Vig —
Vip —

Vig — -
Vi, —

VI —
vip —

T6514256P/J/7-85, TG514256P/J/Z-10
TG514256P/J/Z-12

tRC

tRAS | tRP
- \
tcsH
f.‘&‘ tRrCD TRSH i TCRP
—\ tcas
tRAD \ /r
T
RAL
CASR thqﬂ tascl TcaH
ROW COLUMN
DDRESS ADDRESS

‘=c

Vig —
Vip —

T,

-————4///// T

Vi —/zzzzzzwmzzz;,

Vi —

Vi, —

_—

READ-MODIFY-WRITE CYCLE

Q
>
W

AQ~AS8

WRITE

0E

I/01~1/04

LoED

[Fom
N

tp§ tPH

VALID DATA~IN

i

:IIHHOrIIL"

CRMW
tRras tR
Vg — ———— tar Z#:::E:
Vi[ — \
" tcsH
tRAR] tRCD tRSH tcrp|
] \ 7
tASR| RAH tasc| toan |
VIR — ROW COLUMN W——
vip — DDRES ADDRESS
TAWD tomr |
TRAD towp
LRWD LRWL
N |
Vi — tan /T
Vig — EA
ves I, //Z//////////////bf, toeD
tc
tRAC B “0EZ m tpH
VI/OH — 7% VALID ALID
vVi/0oL — Y ATA-QUT, DATA IN

tenz
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 TC514256P/d/Z-12

~ TC514256P/J/-85, TG5I4256P/J/Z-10

FAST PAGE MODE READ CYCLE

TrRASP tRP
TV e Vin  ——— taR
ViL — tro
t
L@; tRCD t v 2EH tCRH
X VIH.: tRAD \\ tcasg .t —% Tcas /
L tosH | tRAL
‘ tasg | B toan Fasc| [toay tasc| | tcan
AQ~A8 Vig — 1% COLUMN COLUMN COLUMN
v — ADD 4 |_ADDRESS ADDRESS ADDRESS
- |mgel) | tmealyllfmes ) |plcees cec
R/ N T A R A 2 R
ToEA ] toEa . ToEA
= R _/////// A R R A R A,
_tRac |.CCAC EEEF toac lﬁgp teac L_ torp
torz torg toL toRzZ “CL toEz
1/01~1/04 VOH — 7 VALID VALID % VALID
Vor, — Y/ /\ paTa-out DATA-OUT DATA-OUT

arorL!

FAST PAGE MODE WRITE CYCLE

) tRASP 1.IRP
RAS VIH _— ’\ tAR
Vi — e — | S
. tPC
tCRP ERSH torp
tRCD tep |
AT ViH — X\”czxs / toas f ’\ toas -
vip — tesu
TRAH L TRAL
. taS tasg toag Fésg. toa tasg] | foal
\ —_— ey
A0 ~A8 IH ROW COLUMN COLUMN COLUMN
Vi — ADD m ADDRESS mannaass ADDRESS X/// //////)(
towL
tRAD tewn l ¢ t
~ tyes CWL wes tRWL
twcs tWCH TWCH twcH
VIH —
o e e
' Vi, — - - 4
'tOEH _1 YoEH 1OEH
v —_ — /L e
Vip — .
L tDHR tomD
tos tDH , tps| | tpy tps| | ™
1,/01~1/04¢ VALID VALID VALID
—/ DAAEIDy Ny N ool
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TC514256P/J/Z-85, T6514256P/J4/Z-10 .
TC514256P/4/2-12

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

—— LRASP
R’ VIH \
Vin —_— tRP
tosH
TPRMW TRSH
tRCD toas tcp -~ |—__|tcrP
Vi — — tcas tcas —————
7 trap\\ 4 N \
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. s . |
ASR, | | fiasc CAH tasc| [LCAL tase) ||ty
Ao~ag TH  — OW\AF coL coL coL
Vi, — ADD) ADD ADD ADD
CRWD towp FRWL_!
tRCs teowdp tCwL towL tewp TCWL
. — o
e ViL [My " AWD :_( ~AWD r__( ©AWD ~\_(
taa twp twp
toEA I toRA [ tora v
JE— Vig —_
OE /
Vio —_ ‘/cOE tcPa ' L/ . topal| LthZD
OE
teag “cac I 2 tcac
fopz [o{"AA t ! “oEZ
$ tQEZ AA
tRAC tDs t tDS
3 tDS N
tpH tpH D
1/0 H— 3
/g 1 vi/o r——————— IN }—— IN >__ IN
1/04 VI/OL —
tcrz ouUT torz|| ot tcrLz ouT
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TC514256P/J/2-85, TG5I4256P/J/Z-IU
TC514256P/4/2-12

RAS ONLY REFRESH CYCLE

|

Q|
>
o)

AQ~AB

CAS BEFORE RAS

I/01~1/04 v

tRC
tRP
e —
Vin tRag vy
VIL — 1
toRP tREC
Vig —
Vin — \ /
LASR CRAH

i = d row '\
v \ ADDRESS

L — -

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

REFRESH CYCLE

:llHllorllLVI

tRC
trp tRP
Vig — \ tRAS /
Vg, — tRPC trpC
LCPN | [fOFF tCHR 2 tePN
— \ /
ViL —
CoFp
—
VoH ——3
- OPEN

Note:

WRITE, OE, AO ~A8:"H'or"L"
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TC514256P/J/2-85, TC514256P/J/Z-10

TG514256P/J4/2-12
HIDDEN REFRESH CYCLE (READ)
. tRC tre
tRAS tRp tRp

RAs Vg = L. tAR Z \ TRAS -} \

Vi, — 3 3

tcRP tRreD tRSH toHR tcrp

Vig —
CAT
o Vi, — tRAD \\ Z

tasc
TASR TRAH toAH

SR €31 2
T T
S [T,

WRITE

toAC LOFF
t
cL
. tRAC '_‘?l LOEZ
Vo — .
1/01~1,/04 @< VALID DATA-OUT }-
VoL, —

2"H"Or"L"
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, T0514256P/J/ZIZ L

HIDDEN REFRESH CYCLE (WRITE)

_ Zz-——j :i;cn \\ = | toHR f,_ tc
'Zjﬁtm w@ ”‘:: X

/i 4

N/ //{/7/// ///[{/////////////ﬂ//////////////77//////////////////////

1], 2
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TC514256P/J/Z-85, TC514256P/J/2-10
TC514256P/J/Z2-12

CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

’ tRP
vig — trAS
8 —
tCPT | tRSH
Vig — tesR TCHR t
TAS \ CAs / ﬂ
Vip — !

tRAL

tasc tcaH

S/ ==

(e vii'7//7//////////////////7////f — UL
™ N JTI
\I/ 01~1/04 :Z}:, :—-———- OPEN VALID DATA-O UTOEZ Z_—_

s /I *——'1/7/////Z// i
= o _/////////////////////////////// M//////////////////////////////////7//1

Vi — i '
1/01~1/04

OPEN VALID DATA-IN )=
N ViL— towl
t
READ-MODIFY-WRITE CYCLE AHD CRWL
LRcs TCWD

L T Je N7/
o A Y

Vi/oH
VALID K
1,/01~1/04 z AAAAA IN
VI/OL""' 7L 4
- VALID DATA-OUT
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OUTLINE DRAWINGS

« Plastic DIP

Unit in mm
2019 18 17 16 15 .14 13 12 11
o B ame B s B e v I s 2 e O o O o M 0
e
RLO t 3
| S0y D R [ s s G S s g
1 2 3 4 5 6 7 8 9 10
247MAX 7.62£0.25
=
—— E
2 o
v L S
- —
-~
=
0
o i 0.257 91
|[051045 , 2544025 005
"l1azoas :
Note: Each lead pitch is 2.54mm.

All leads are located within 0.25mm of their true longitudinal
position with respect to No.l and No.20 leads.

-+All dimensions are in millimeters.
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TC514256P/4/2-12

* Plastic SOJ

1702 ~ 1727 0.9TYP.
26 25 24 23 22 18 17 161514 I

( Ao n fam l ow B o W o

INDEX DOT

42~ 46
648~ 711
838 ~864

7.50~774
.

\

| S0 [ 0 N O g B |
1 2 3 4 5

o[
sl
e
=0
&l

l

0.66~0.76

B55MAX.

Q38~048" l

Note: Each lead pitch 1.27mm.

All dimensions are in millimeters.
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- TC514256P/J/Z-85, 'rc514zssp/.|/z-m
- TC514256P/J/2-12 ~

* Plastic ZIP
Unit in mm

263MAX —i Fa_},%

N |

~
(=]
INDEX DOT % H
-l
ol o
{ ~
: s\.,/
m AN
ﬂ ]
[3 +Q07
‘ I g S Q25 _ Q05
Q5+£01 ! 127 TYP. 127TYP
254TYP

Note: Each lead pitch is 1.27mm.
All 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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