262,144 WORD x4 BIT DYNAMIC RAM

SILICON GATE CMOS

TC514258P/J/Z-85, TC514258P/J/Z-10
TC514258P/J/Z-12

The TC514258P/J/Z is the new generation dynamic
RAM organized 262,144 words by 4 bits. The TC514258
P/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
TCH14258P/)/Z to be packaged in a standard 20 pin

® 262,144 word by 4 bit organization
® Fast access time and cycle time

TCH514258P//Z-85-10-12
tgrac RAS Access Time 86ns 100ns 120ns
tAA %J’(i)r:':lemn Address Access 45ns 50ns 60ns
tcac  CS Access Time 30ns 30ns 35ns
tre Cycle Time 165ns 190ns 220ns

Static Column Mode
tsc Cycle Time 50ns 56ns €bns

® Single power supply of BV =
generator

10% with a built-in Vgg

Plastic DIP -+ Plastic S50J Plastic ZIP

OE
1/08 [ 3
Vss
1/02
Ras |
40

AZ i

Vee P35
AS
A7

A0~ A8 Address Inputs
RAS Row Address Strobe
cs Chip Select
WRITE Read/Write Input
OE Output Enable

1/01 ~1/04 Data Input/Output
Vee Power (+5V)

Vss Ground

N.C. No Connection
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plastic DIP and 20/26 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
performance logic families such as Schottky TTL.

e | ow Power
413mW MAX. Operating {TC514268P/J/Z-85)
358mW MAX. Operating (TCE814258P/J/Z-10}
303mW MAX. Operating (TC514258P/J/Z-12)
5.5mW MAX. Standby
e Outputs unlatched at cycle end allows two-dimensional
chip selection
® Read-Modify-Write, CS before RAS refresh, RAS-only
refresh, Hidden refresh and Static Column Mode capa-
bility
® All inputs and outputs TTL cornp!atlble
® 512 refresh cyctes/Bms

® Package Plastic DIP : TC514258P
Plastic SOJ : TC514258J
Plastic ZIP : TC5142587

101 I/O 1,03 I/UG

DATA OUT
BUFPER

WRITE o I
E’“ _'H_
c—sb__lziz_: 'LOCK L

GENERATOR L
11
COLUMH coLUMN
A0 9 X ADDRESS ] DECODER
I BUFFERO) v
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-
:; iggnzss 2 Fz [l s
f=3
2 | mrrer o) 28| %= ARRAY
81 i) sizxsizxe

=5 o | No.1 CLOCK
RAS GENERATOR




ITEM SYMBOL RATING UNITS NOTES
Input Voltage ViN -1 ~7 \ 1
Output Voltage VouTt -1 ~7 v 1
Power Supply Voltage Vee —1~7 \ 1
Operating Temperature Topr 0~70 °c 1
Storage Temperature Tsta —55 ~ 160 °C 1
Soldering Temperature* Time TSOLDER 26010 °Crsec 1
Power Dissipation Pp 600 mW 1
Short Circuit Output Current louT 50 mA 1
{Ta=0~70°C)

SYMBOL PARAMETER MIN, TYP, MAX. UNIT NOTES
Vee Supply Voltage 45 5.0 5.5 2
Vin Input High Voltage 2.4 - 6.5 2
ViL Input Low Voltage -1.0 — 0.8 2

{Vee =BV +10%, Ta= 0~ 70°C)
SYMBOL PARAMETER MIN. UNIT | UNITS |NOTES

OPERATING CURRENT TC514258P/J/Z-85 - 75

lcer /{Ve_rage Power Supply Operating Current TC514258P/J{Z-10 — 65 mA 3,4
(RAS, CS, Address Cycling: trc = trc MIN.) TCS14258P/J/Z-12 — 55
STANDBY CURRENT

lee2 Power Supply Standby Current -~ 2 mA
(RAS=CS=V4)
RAS ONLY REFRESH CURRENT TC514258P/)/Z-85 — 75

lces Average Power Supply Current, RAS Only Mcde TC514258P/J/Z-10 — 65 mA 3
{RAS Cycling, CS = Vi : trc= tRCcMIN.) TC514258P/J/Z-12 — 55
STATIC COLUMN MODE CURRENT TC514258P/J/Z-85 — 55

leea Average Power Supply Current, Static Column Mode | TC514258P/J/Z-10 — 45 mA 3.4
(RAS = CS = Vi, Address Cycling: tsc =tgc MIN.)| TC514258P/J/2-12 — 35
STANDBY CURRENT

lces Power Supply Standby Current - 1 mA
(RAS = CS = V(c-0.2V)
CS BEFORE RAS REFRESH CURRENT TC514258P/1/2-85 - 75

lces Average Power Supply Current, CS Before TC514258P/J/Z-10 — 65 mA
RAS Mode (RAS, CS Cycling: tre= tgre MIN.) TCE14258P/J/Z-12 — 55
INPUT LEAKAGE CURRENT

i Input Leakage Current, any input (OV £V |y £ 6.5V, All Other —-10 10 BA
Pins Not Under Test = OV}
OUTPUT LEAKAGE CURRENT

| — 10 A

ot (DOUT is disable, oV g VOUT;; 55V) 10 H

VoH OUTPUT LEVEL 24 _ v,
Output ""H" Level Voltage {lgyT=—bmA)}

VoL OUTPUT LEVEL _ 0.4 v
Output ""L" Level Voltage (Igy1 =4.2mA) i
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0~ 70°C) (Notes b,

TC514258P/ TC514258P/ TC514258P/
SYMBOL PARAMETER J/Z-85 J/Z-10 4/Z-12 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 - 265 - 2095 - ns

tge Static Column Mode Cycle Time 50 - 55 — 65 — ns

o it;\;;;: _(riior:;mn Mode Read-Modify-Write 125 _ 135 _ 160 _ ns

tRAC Access Time from RAS - 85 - 100 - 120 ns 8,13
tcac Access Time from CS - 30 - 30 - 35 ns 8,13
taa Access Time from Column Address - 45 — 50 - 60 ns 8,14
taLw Access Time from Last Write - 85 - 96 - 15 ns 8,15
toLz CS to Output in Low-Z 5 - 5 - 5 - ns 8
toFe Output Buffer Turn-off Delay ) 30 0 30 0 35 ns 9

Output Data Hold Time from

fAOH CoILFJ)mn Address ® B 5 B ® B ns

tow Output Data Enable Time from WRITE — 30 — 30 — 35 ns

t 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

tRASC RAS Pulse Width (Static Column Mode) 85 {100,000 | 100 |100,000 | 120 {100,000 ns

thgH CS to RAS Hold Time 30 - 30 - 35 - ns

togH RAS to CS Hold Time 85 - 100 — 120 — ns

tes CS Pulse Width 30 10,000 30 10,000 35 10,000 ns

tese CS Pulse Width (Static Column Mode) 30 |100,000 30 {100,000 35 | 100,000 ns

trep RAS to CS 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
terp CS to RAS Precharge Time 10 - 10 - 10 - ns

tepN CS Precharge Time 156 - 15 - 20 - ns

tep f/lsoggecharge Time {Static Column 10 _ 10 _ 15 _ ns

task 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

teaH Column Address Hold Time 20 - 20 - 25 — ns

AR \:Zr;%gddress Hold Time referenced 65 _ 75 _ 90 _ ns

tan tC(;)lFL;%‘o Address Hold Time referenced 100 _ 15 _ 140 _ ns

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

- Sool}:;\nsn RAicsi::ress Hold Time referenced 10 B 10 _ 15 _ ns 16
tLwan _Ilt?rsnteerte to Column Address Delay 25 40 25 a5 30 55 ns 17
AL #?:(eerte to Column Address Hold 85 _ 95 _ 115 _ ns
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- (Continued)
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TC514258P/ TCb14258F/ TC514258P/
SYMBOL PARAMETER J/2-85 J/Z2-10 4/Z-12 UNITS |NOTES
MIN. MAX. MIN. MAX. MIN. MAX,
Read Command Set-Up Time
— { - - 0 —
tres referenced to CS ) 0 ns
Read Command Hold Time referenced
tRCH 0TS 0 - 0 — 0 — ns 10
t Read Command Hold Time referenced 9 _ 0 -~ 0 _ ns 10
RRH to RAS
Write Command Hold Time {Output
‘ - - - 2
twh Data Disable) d 0 0 ns !
Write Command Hold Time referenced
twecR 10 RAS 65 - 75 - 90 - ns
twe WRITE Pulse Width 20 - 20 - 26 — ns
twi WRITE Inactive Time 10 - 10 - 15 - ns
tRWL WRITE Command to RAS Lead Time 20 - 25 - 30 - ns
tewl WRITE Command to CS lead Time 20 - 25 - 30 - ns
tps Data-tn Set-Up Time 0 - 0 - 0 - ns 1
tpH Data-In Hold Time 20 - 20 - 25 - ns 1
tpHR Data-n Hold Time referenced to RAS 65 - 75 - 90 - ns
tREF Refresh Period - 8 - 8 - 8 ms
WRITE Command Set-Up Time
tws {Output Data Disable) 0 N 0 - 0 - ns 12
CS to WRITE Delay Time
tewo {(READ-MODIFY-WRITE CYCLE) €5 - 6% - 75 - s} 12
RAS to WRITE Delay Time -
tRwoD (READ-MODIFY-WRITE CYCLE) 120 - 138 - 160 - s | 12
tAWD Column Address to WRITE Delay Time €0 - 85 - 100 - ns 12
tesr CS Set-Up Time (CS before RAS) 10 - 10 - 10 - ns
tcHR TS Hold Time (CS before RAS) e! - 30 - 30 - ns
trpPC RAS to CS Precharge Time 0 - 0 - 0 - ns
CS Precharge Time (CS before RAS -
teer Counter Test Cycle) %0 N 50 N 60 - ns
tROH RAS Hold Time Referenced to OF 20 - 20 ~ 20 - ns
toea OF Access Time - 30 — 30 — 35 ns
toED OE to Data Delay 25 - 25 - 30 - ns
) Output Buffer turn off Delay Time oE:
toez from OF 0 25 0 25 0 30 ns
toEH OF Command Hold Time 25 - 25 - 30 - ns B
(Vee =5V £10%, f= 1MHz, Ta= 0~ 70°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Cit Input Capacitance (Ag ~ Ag) — 5 pF
Ciz Input Capacitance (RAS, CS, WRITE, OE) - 7 pF
Co Output Capacitance (1/Oy ~ 1/O4) — 7 pF




NOTES:

1.

o wN

© 0o~

10.

12.

o]

gl
[

14.

15.

16.

Stresses greater than those listed under ‘Absolute Maximum Ratings” may cause permanent damage to the
device.

Allvoltagesare referenced to Vss.

lcct, Yeez, 1ceca, lccs depend on cycle rate.

lce1, lcca depend on output loading. Specified values are obtained with the output open.

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

AC measurements assume t1= bns.

Vi (min.) and Vo (max.) are reference levels for measuring timing of input signals.

Measured with a load eguivalent to 2 TTL loads and 100pF.

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

Either tren OF trrH Must be satisfied for a read cycle.

These parameters are referenced to CS leading edge in early write cycles and to WRITE leading edge in
Read-Modify-Write cycles.

tws» twrr trwo: tewo @nd tawp are not restrictive operating parameters. They are included the data sheet as
electrical characteristics only. If tws = tws{min.), the cycle is an early write cycle and data out pin will
remain open circuit (high impedance) through the entire cycle; If tawp 2 trwolMin.}, tewo 2 tewn{min.) and
tawo 2 tawp (min.), the cycle is a Read-Modify-Wrete cycle and the data out will contain data read from the
selected cell: If neither of the above sets of conditions is satisfied, the condition of the data out {at access
time) is indeterminate.

Operation within the trcp{max.} limit insures that trac{max.) can be met. trco{max.} is specified as a
reference point only: If trcp is greater than the specified trcp (max.) limit, then access time is controlled by
tcac.

Operation within the traplmax.) limit insures that tgac{max.) can be met. tpap{max.) is specified as a
reference point only: If trap is greater then the specified tgap{max.} limit, then access time is controlled by
tAA.

Operation within the t waplmax.) limit insures that ta wlmax.) can be met. tywap(max.) is specified as a
reference point only: If t wap is greater than the specified t wap{max.) limit, then access time is controlled
exclusively by taa.

tan is the condition to latch column address when RAS has rised up.
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® READ CYCLE

—_— Vin
Ras
ViL
— v
55 IH
VIin
v
AO~A8 IH
VIL
v
WRITE In
ViL
oF vIH
ViL
v
L01~1-0¢ OF
VoL

® WRITE CYCLE

- \%
RAS IH

VIL
— Vin
T8

Viy

Vin
AO~A8

VIL
R VIiH
WRITE

ViL
__ v
5F IH

VIH

Vin

1/01~1/04
VIL

N - / N
- e
— I e )
= /////////}R/C/Sf T e

— /////////7///

/

i

(EARLY WRITE)

e ] [ b
=
w11 = SRV V]
~ T
T T

i~

|

VALID DATA-IN
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®» WRITE CYCLE (OE CONTROLLED WRITE)

VIn
RasS
ViL
. v
s H
Vin
v
AQ~A8 IH
VIL
- v
WRITE I
ViL
— v
0FE IH
ViL
Vi
,°01~1,04 H
VIiL

tRC
tRAS 'RP
po—— -Jx TAR 7
—_— o \ —
tCSH
terp tRCD tRSH ‘crP
— E tes e
/ tRAD x /
_— .
TasRr | [*rRaH tASC Al
_ . - - 7
ii i f 1 zx ROW -
_/ LADORESS | x COLUMN ADDRESS ->< /// /
towLn |
LRWL |

Y

I ==

O EH

i

T e

N

[

— )

VALID
DATA-IN 1

—
i

///, /

e READ-MODIFY-WRITE CYCLE

(@]
w

AO~ASB

Vin
ViL

VIiH
Vin

VIiH

VIiL

WRITE

ViH

Vi

Vin
Vin

Vi ou
1701~1-04

VoL

vz7] H or“L”

2

RMW -
Tras Trp ,_]
—_—
— 3 S\
toey
tCcRP | tRCD TREH
_ ' tes
/ | TRAD
LASR| {tran f_A_E_‘ o]

fcan

J  ROW
PR YADDRESS

COLUMN ADDRESS

X/,

/]

—III S

tCwD Lo, _

TRWD TRWL l B
“a N——///////11//
toEa j

/

tpE

A tns
'@_‘4 © VALID
' DATA-IN

“OED_
tcac N
tRaAC LLOE:
"~ VALID
ATA-OUT.
tenz
[

Xy
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® STATIC COLUMN MODE READ CYCLE

v
RaS IH

Vi1,

iy
AO~ASB

Vin
. Vi
c3

Vin

v
WRITE TH

VIL

v
__ IH
OF

VIL

v
1-01~I,-04 OH
VoL

] / N\
- N [ T

T — T
“ T, | é//////xi T
: =—Lang"

VALID DATA
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® STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)

AQ~AE

WRITE

I/01~1,704

Vin
VIL

VIiH
ViL

tRrP
—_— t
\ RASC \
tRAD
TASR tRAH |tcAH . ‘raL
— b d
ROW COLUMN COLUMN " COLUMN
_@ ADDRESS Kmx;mnmzss ADDRESS ADDRESS / / / //
TAWR tcp TRSH
trCcD TwH }_ terp
_ =/ ./ L/
tse towL
tws LRWL

‘1\ twp

tws

/1)

V)

i/ /I

7

I /

! LDHR

Ips

TR

UpH
JELID
DATA

VALID
DATA

XX
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AO~AB

WRITE

VIin

Vip

V1,0H
1/01~1,04
V1oL

trp
_———JS _— F_,_
tASR TRAH
.—%i ROW E@N COLUMN ADDRESS E@ COLUMN ADDRESS >Q///// // /// ///////
TRAD tasc toay
LSRMW TRAL terp |
- E TLWAD tRWL ]F -
TRCD tcwD
tawp Lawn N towL
— W .
_ _— /| \ /
TorH |
] |
BN ST
T A A B oy
Lora _ T from
Fcac [tDs tow
CRAC AR FOEZ tpy  jfoRA
- R VALID VLLID
— INC G KHOX_ a2
et T VALID
DATA-OUT DATA-OUT
P4 mror
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e STATIC COLUMN MODE READ/WRITE MIXED CYCLE

AO0~AS8

I01~1,-04

Vin

Vin

Vi 01
Vi oL

p 7 /
COLUMN / COLUMN «////X COLUMN W//// ///
/////)Z ADDRESS B///A///m ADDRESS ___f // / ADDRESS / //
tasc| | “can
[rasc LILWAD
LAHLW
TawD
tcwp
F—t
tow
b LoEH
TALW
v
T t
tOEA DS LORA
T-At
T AOH
cac |l . OFD -
AOH N
Tas DHE
r
A7/ M VALID VALID . "~ VALID K/// /
@ DATA-0UT] g.m-l | DATA-OUT /
torz ]
(READ) | (WRITE) i {READ)
]
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® RAS ONLY REFRESH CYCLE

tre
trP
S A e [ W
TCRP tRPC
= -] \_/
FASR 'RAR
/) O )
NOTE: WRITE, OF = “H" or “L" £ e ox 1
e CS BEFORE RAS REFRESH CYCLE
. tRC —
s :iz —-_/ tRPC \ - 1]:}\_
LopN
= T I,
TQFF
1/01~I,704 :OH : _j OPEN
NOTE: WRITE, OF, A0 ~ A8 = "H' or “'L" EZ "H" or "L"
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e HIDDEN REFRESH CYCLE (READ)

4

WRITE

/1

~1.

tRP

LRAD

TCRP

Vim —
v —1
tas

H

R
Vin — ROW

ADD
Vi, T

>

tas!
LtRA
D@ COLUMN ADDRESS

WL

[ERCS

N

v I

=

|

QEA

-
KU,

|

trac

LoLz

~ ]

////{/_%//////////////////

X

\
4
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e HIDDEN REFRESH CYCLE (WRITE)

=Ty o
g ) S

AAAAA “ =T B @@( N
/1] i /T,

|
= Z////////L//V///////[])/{R//?7/////////7///////%////////A//////////////W/i/

ps DH
Vin y
04 ——{VALID DATA-IN }—— OPEN
Vi, —
Zg WIIIVII Or IILH
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& CS BEFORE RAS REFRESH COUNTER TEST CYCLE

v
oS 1H
Vin
5 VK
ViL

o READ CYCLE

. v
AO~AS H
Vin
WRITE VIH
VIiL

v
OF 1H
ViL

v,
1/01~1,-04 OH
N VoL

® WRITE CYCLE

. Vig
AO~ 48
ViL
v
WRITE IH
ViL
__ Ve
OF IH
VIL
v
IC1~1 04 I
. ViL

-

v
AO~AS 14

Vi
WRITE Vi
VIiL
oF Vin
ViL

| v
L/01~1/04 L/OH
Vi oL

—

— N

SR

4258P/J/2-10

tRp

N

tcpT
tcHR , -l
f tasc

% teg /

R&H

tCcrp

tRAL

tAH

/e

LTI

COLUMN ADDRESS

K/11L1

tRcs

L

RRH

| R
/A el A AN,
OPEN - VALID DATA-OUT  —

LI S S,

L1

s

fws

twh

Twp

/) 7

1,

111

DSH_

|
LTI LT

“pH

® READ-MODIFY-WRITE CYCLE

RI tasc ' gﬂ_‘___
_/// //// / /t/x l COLUMN ADDEESS K// ‘ / / /
7 R e
TAWD _t_%i‘ J
/) ) =
torz tcac CORZ t?_s_ E-D—H—-
X 7 -l )

Zi lelv or vlle
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® Plastic DIP

NOTE:

Unit in mm

s
N5
s
5
&
I
5
%
i

25MIN SOMAX

3
™~
0 S s s 8 g ey oy
1 2 3 4« 5 6 7 8 9 10
247 MAX 7.62£0.25
=
=
-
~
[Ts)
S
05+0.15 2.54+ 025
"iaxo01s

Each lead pitch is 2.54mm.

All leads are located within 0.25mm of their true longitudinal position
with respect to No. 1 and No, 20 leads.

All dimensions are in millimeters.
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® Plastic SOJ

17.02 ~ 1727 ,_0.9TYP,
26 25 24 23 22 18 17 16 15:-14
Sl el mlnialalnk ~
« — ~#
~ | w©
™ Ml ©
{ ! 1
() 1] ©
INDEX DOT 0 +| o
- ~ o @
| | e AN I
1 2 3 ¢ 5 9 1011 12 18
0.66~0.76

0.38~0.5Q [

NOTE: Each lead pitch 1.27mm. All dimensions are in millimeters.
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Tcs;”142 58P/J

o Plastic ZIP

Unit in mm

. 26.3MAX _, BOMAX
r -
T/_
> o~
&) o
INDEX DOT | H
B — P [fo)
/ cf o
o
" . . S |
H [#
! AN
‘ z
’ 3
V +007
— | %25 aos
as5+01 127 TYP. 127TYP
[
254TYP
1 3 5 7 9 11 13 15 17 19
2 ¢ 6 8 12 14 16 18 =20

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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