TOSHIBA MOS MEMORY PRODUGTS

262,144 WORD X1 BIT DYNAMIC RAM

SILICON MONOLITHIC
N-CHANNEL SILICON GATE MOS

TMM41257AP/AT/AZ-10, TMM41257AP/AT/AZ-12
TMM41257AP/AT/AZ-15

DESCRIPTION

The TMM41257AP/AT/AZ is the N-channel dynamic
RAM organized 262,144 words by 1 bit. Multiplexed
address inputs permit the TMM41257AP/AT/AZ to be
packaged in a standard 16 pin plastic DIP, 18 pin PLCC
and 16 pin ZtP. The package size provides high system
bit densities and is compatible with widely available
automated testing and insertion equipment. The double
layered MOS technology with polycide and poly Si
permits the TMM41257AP/AT/AZ high speed operation.

FEATURES

® 262,144 words by 1 bit organization
® Fast access time and cycle time

TMMA41257AP/AT/AZ-10/-12/-15

RAS Access Time 100ns/120ns/150ns
CAS Access Time 50ns/ 60ns/ 75ns
Cycle Time 190ns/220ns/260ns

Nibble Mode Access Time 25ns/ 30ns/ 40ns

Nibble Mode Cycle Time 50ns/ 60ns/ 70ns

® Single power supply of 5V = 10% with a built-in Vgg
generator
® | ow Power:
440mW MAX. Operating (TMM41257AP/AT/AZ-10)
396mW MAX. Operating (TMM41257AP/AT/AZ-12)
358mW MAX. Operating (TMM41257AP/AT/AZ-15)
28mW MAX. Standby

PIN CONNECTION (TOP VIEW)

TMM41257AP TMM41257AT

: 5A5
a7
Py
S@a1

AQD~ A8 Address Inputs

CAS Column Address Strobe
OiN Data In

Dout Data Out

RAS Row Address Strobe
WRITE Read/Write Input

Vee Power (+5V)

Vsg Ground

Also, the advanced circuit techniques have realized low
power dissipation. System oriented features include single
power supply of 5V + 10% tolerance, direct interfacing
capacibility with high performance logic families such as
schottky TTL. In addition to the RAS only refresh mode,
a CAS before RAS automatic refresh is available. Another
special feature of TMM41257AP/AT/AZ is nibble mode,
allowing the user to serially access 4 bits of data at a high
data rate.

Output unlatched at cycle end allows two-dimensional
chip selection

Common /O capability using “EARLY WRITE"”
operation _
Read-Modify-Write, CAS before RAS refresh, RAS-
only refresh, Hidden refresh, and Nibble Mode capabili-
ty

All inputs and output TTL compatible

256 refresh cycles/dms

Package
Plastic DIP : TMM41257AP
Plastic Leaded Chip Carrier : TMMA41257AT
Plastic ZIP : TMM41257AZ
BLOCK DIAGRAM:
Din Doyt
Ve Vsg 7
BUPFER BUFPER
WRIT !
s No2 CLOCK Agc, Aen
AS GENERATOR N1BBLE
SELZCTOR
COLUMN
ADDRESS 5 CoLumN n
A0 O BUFFERS(9) ——— ] pECODER
A1 O ) SENSE AMP
A2 O~ 1/0 GATING
A3 O
A4 O
B -
A8 O COUNTER(8)
A7 O~ RO c | &
A8 O ADDRESS IR 28] MEWNY
SUFFERS(9) :=§ ARRAY
oz Nod CLOCK
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ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTES
Input and Output Voltage Vin. VouT —1~7 Y 1
Power Supply Voltage Vee —1~7 \% 1
Operating Temperature Torr 0~70 °c 1
Storage Temperature TsTtg —55 ~ 150 °C 1
Soldering Temperature® Time ‘ TsoLDER 260 - 10 °C+sec 1
Power Dissipation { Po 600 mwW 1
Short Circuit Output Current [ lout 50 mA 1
RECOMMENDED DC OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNITS NOTES
Vee Supply Voltage 4.5 5.0 5.5 \4 2
Vi Input High Voltage 2.4 - 6.5 Y 2
ViL Input Low Voltage -1 — 0.8 \ 2
DC ELECTRICAL CHARACTERISTICS (Ve =6V +10%, Ta=0~70°C)
SYMBOL PARAMETER MIN. MAX. | UNITS | NOTES
OPERATING CURRENT TMM41257AP/AT/AZ-10 - 80
lcen Average Power Supply Operating Current TMM41257AP/AT/AZ-12 - 72 mA 3.4
(RAE‘i:ASWCrYC“QSLTRCj}RCM’E-) TMMA41257AP/AT/AZ-15 = 65
STANDBY CURRENT
lce2 Power Supply Standby Current - 5 mA
(RAS =CAS=Vy)
RAS ONLY REFRESH CURRENT TMM41257AP/AT/AZ-10 - 70
Average Power Supply Current, RAS Only
T . —
lces Refresh Mode TMMA41257AP/AT/AZ-12 62 mA 3
{RAS Cycling, CAS = Vi : tre = tre MIN.) TMM41257AP/AT/AZ-15 - 55
NIBBLE MODE CURRENT TMM41257AP/AT/AZ-10 — 50
lcca Average Power Supply Current, Nibble Mode TMM41257AP/ATHAZ-12 - 48 mA 3,4
(RAS = V|, CAS Cycling: tne = tne MINY) TMM41257AP/AT/AZ-15 - 45
CAS BEFORE RAS REFRESH CURRENT TMM41257AP/AT/AZ-10 — 70
Average Power Supply Current, CAS Before
| X AP/AT/AZ- — A
ces RAS Refresh Mode (RAS, CAS Cycling, TMM41257AP/AT/AZ12 62 m 3
CAS Before RAS: tgre = trec MIN.) TMMA41257AP/AT/AZ-15 - 55
INPUT LEAKAGE CURRENT
L Input Leakage Current, any input —10 10 uA
(OV < V|ny < 6.5V, All Other Pins Not Under Test = 0V)
QUTPUT LEAKAGE CURRENT
I - A
ol (Dour is disabled, OV < Vout < +5.5V) 10 10 H
OUTPUT LEVEL
Y ) _
OH Output "H" Level Voltage {loyT =—bmA) 24 v
OUTPUT LEVEL
V — 4 \Y%
oL Output “L" Level Voltage (loyT = 4.2mA) 0
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPER
(Vee =5V £10%, Ta=0~70°C) (Notes 5, 6, 7)

ATING CONDITIONS

TMM41257AP/ | TMM41257AP/| TMM41257AP/
SYMBOL PARAMETER AT/AZ-10 AT/AZ-12 AT/AZ-15 UNITS|NOTES
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tRC Random Read or Write Cycle Time 190 - 220 — 260 - ns
tRWC Read-Write Cycle Time 200 — 240 - 285 — ns
tRMW Read-Modify-Write Cycle Time 220 — 260 - 310 = ns
tNC Nibble Mode Cycle Time 50 — 60 - 70 - ns
Nibble Mode Read-Write/Read-Modif
INRWC Wrti)te Cycjs Timeaad rreffiea oty 5 B 90 B 108 B ns
IRAC Access Time from RAS - 100 — 120 - 150 ns 8,10
tcac Access Time from CAS - 50 - 60 -~ 75 ns 9,10
tNCAC Nibble Mode Access Time - 25 - 30 = 40 ns 10
toFF Output Buffer Turn-Off Delay 5 25 5 30 5 35 ns 11
tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 7
tap ‘RAS Precharge Time 80 — 90 - 100 - ns
tRAS RAS Pulse Width 100 |10,000| 120 [10,000| 150 !10,000| ns
tRSH RAS Hold Time 50 — 60 — 75 - ns
tCsH ‘CAS Hold Time 100 - 120 - 150 - ns
tcAS CAS Pulse Width 50 | 10,000 60 | 10,000 75 110,000{ ns
tRCD RAS to CAS Delay Time 25 50 25 60 25 75 ns 13
tcrp CAS 10 RAS Precharge Time 10 - 10 = 10 - ns
tCPN ‘CAS Precharge Time 15 - 20 - 25 - ns
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
tICAH Column Address Hold Time 20 - 25 - 30 - ns
taR E)ol;;sn Address Hold Time Reference 70 _ 85 _ 105 _ ns
tRCs Read Command Set-Up Time 0 — 0 - 0 — ns
tRCH z)e?:dAgommand Hold Time Reference 0 _ 0 _ 0 _ ns 12
tran ?Oe:dACSommand Hold Time Reference 10 _ 15 _ 20 _ ns 12
tweH Write Command Hold Time 20 - 25 = 30 - ns
twen \t/ll’rgi(;ommand Hold Time Reference 70 _ 85 _ 105 _ ns
twp Write Command Pulse Width 20 - 25 - 30 — ns
tRWL Write Command to RAS Lead Time 25 - 35 - 45 - ns
towl Write Command to CAS Lead Time 25 — 35 - 45 - ns
tps Data-In Set-Up Time 0 - 0 - 0 - ns 14
tpH Data-In Hold Time 20 - 25 - 30 - ns 14
tOHR Data-In Hold Time Reference to RAS 70 - 85 - 105 — ns
tREF Refresh Period - 4 - 4 — 4 ms
twes Write Command Set-Up Time 0 ~ 0 ~ 0 - ns 15
tewd CAS to WRITE Delay Time 30 - 40 - 50 — ns |15
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS (Continued)

TMM41257AP/ | TMM41257AP/ | TMM41257AP/
SYMBOL PARAMETER AT/AZ-10 AT/AZ-12 AT/AZ-15 | UNITS [NOTES
i MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
| tRwo ‘RAS to WRITE D»lay Time 80 - 100 - 125 - ns 15
tncas | Nibble Mode CAS ulse Width 25 - 30 - 40 - ns
[ tnep Nibble Mode CAS 7:harge Time 15 - 20 _ 20 - ns
tnrRsH | Nibble Mode RAS Hoid Time (Read) 20 | — 25 - 30 - ns
tnwasH | Nibble Mode RAS Hold Time (Write) 40 - 45 - 50 - ns
tNeWwD Nibble Mode CAS to WRITE Defay Time 2% |- 30 — 40 - ns
ENCWL tl;:l;l?ril\rﬂn(;de WRITE Command to CAS 20 _ 5 _ 30 _ ns
tCsR "CAS Set-Up Time (CAS before RAS) 10 - 10 - 10 — ns
t1CHR CAS Hold Time (CAS before RAS) 30 — 30 — 30 - ns
tRPC RAS Precharge to CAS Active Time 0 - 0 - 0 - ns
AS P Ti Y RA
L tePT gofnt;fil:srtg)e ime {CAS before S 40 _ 50 _ 60 B ns
CAPACITANCE (Ve =5V £ 10%, f = IMHz, Ta = 0~ 70°C)
SYMBOL PARAMETER MIN. MAX. UNITS
Cn Input Capacitance (Ag ~ Ag, Din) — 5 pF
Ci2 Input Capacitance (RAS, CAS, WRITE) — 7 pF
Co Output Capacitance (DouT) — pF
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NOTES:

1.

o kN

o

10.
11.

12.
13.

Stresses greater than those listed under “'Absolute Maximum Ratings’ may cause permanent damage to the
device.

All voltages are referenced to Vss.

ICCY , ICC3 , 1(:(:4 , ICCS depend on cycle rate.

Vcer . Jeca depend on output loading. Specified values are obtained with the output open.

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

AC measurements assume t7 = 5 ns.

Vi {min.) and V,_ {max.) are reference levels for measuring timing of input signals. Also, transition times
are measured between V; and V.

Assumes that trep < tgep (Max.). If tgep is greater than the maximum recommended value shown in this
table, tgac will increase by the amount that tgcp exceeds the value shown.

Assumes that tpep = trep (max.)

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

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

Either tpen or trry Must be satisfied for a read cycle.

Operation within the trcp (max.) limit insures that trac (max.) can be met. tgac (max.) is specified as
a reference point only. If tgep is greater than the specified trep (max.) limit, then access time is controlied
exclusively by teac.

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

twes: tewo a@nd tgwp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If tyes = twes (min.), the cycle is an early write cycle and the data out
pin will remain open circuit (high impedance) throughout the entire cycle; If towp > towp (Min.) and
trwp = tgwp (Min.}, the cycle is a read-write cycle or read-modify-write 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.
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TIMING WAVEFORMS

® READ CYCLE

oS I
Viy
VIH
CAS
VIL
Vig
Ag~Ag
Vio
v
I4
WRITE
iL
VoH
D,
ouUT
VoL

trp ¥

tRC
TRAS
N S— /
tesy
T
tRCD TRSH CRP

N

TASR| | ‘RaH tasc| FcaH |

tcas z/r

Pl

= ROW |
| ADDRESS

COLUMN | //
ADDRESS | ! /6

® WRITE CYCLE (EARLY WRITE)

S Viy
RAS
Vio
v
CAS i
ViL
VIiH
Ag~Ag vIL
—— VIH
WRITE
ViL
b Vig
IN
Viy
o VoH
ouT
VoL

RRH
TRCS ’___——
1 CreH
3/4;77//7 //// tcac Yz32§///r /
L:, tRAC tors
OPEN {VALID DAT.~\>__—
Don't care
tRC
TRAS
N ] /
tRP R\___.__
tesH
t
tRCD LRSH CRP
— \x tcas // /7
aSR TRAH _jtasc

h

tCAL

T sorvess K R Ssnesel /11 j S

twes

| twen
L

LTI

e

T e X T

-
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e READ-WRITE/READ-MODIFY-WRITE CYCLE

O
»
ol

AQ™Ag

WRITE

Doyt

DyN

ViH

ViL

Vig
Vio

Vid
Vin

Vo
VoL

Viyg
ViL

trwe/ CRMW
CRAS |
TaAR . ]
LRSH
tesH “crP
tRCD tcas
‘ﬁ&-!‘m \ \ D
i i tasc: CI Ccay
W ommesa N Ssvass X111 ///////// //////0(
| ' TRWD T
l TRCS {7 tcwp ‘2:2 |!
7{2222_/_{422222; \ LoFF
tcac TWp

TRAC

VALID DATA

/////////////////////////////ﬁ(

SN

/] Don't care
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TMM41257AP/AT/AZ-15

e NIBBLE MODE READ CYCLE

tRAS trp
t
Vig — — 3 AR —
TS IH \ /
Voo — \
T tcsH te
hy T 4
trCD ‘cas ARRSH
= ViH — o Ti —
CAS3 v ‘ trAH ‘t A
IL . X
ASR [ Tyepl ..
! Asﬁ teag LICE [hicas }
Vig — ROW | CoL
so=as T NS WA s X ///////// /1
tcac TNCAC tOFF
| case | HoOy Jfom) s | fore
b Vog — . AVALL ALID VALID \ //uJD
ouT o — JPEN —\DaTaA <@ATA 0ata /7 \PATA A tomm
cRcs tRCHI _ | tRrCs

|

tacyl .
|

FRITS VIH’— — 7 //// ///f

e N{BBLE MODE WRITE CYCLE (EARLY WRITE)

< 7Y N

/7] Don't care

S = I 5
s = NN
wee = 7777, Y 7
= TN E G
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e NIBBLE MODE READ-WRITE/READ-MODIFY-WRITE CYCLE

CAS

Ag ~Ag

WRITE

Dout

“RAS
CAR
:,’: : \ Z LRP \_
tRCDthHtCAS !LA — —] ML
vl W U SN W
tASR t_AEQ__Ir____tCAH ltwcﬁ tNCas l
. l P
/) & D / U
CWDF
P e el
Vig —— L " I y
) | /
=

ViIH ——
ALID //:42ﬁ VALID VALID /// //7
Vi, — DATA DATA
tc,\c 41 ToFR  Tncac

CRAC i !

(~ VALID | 4 VALID VADID VALID
VoL —— DATA A DATA DATA DATA

[P/7] Don't care
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e RAS ONLY REFRESH CYCLE

RAS

CAS

AQg Ay

Doyt

TRC

L tRP
Vig TRAS 5
v \
I —_—
L tCRP | _“REC

—=t .T_T.____
e — T N4
Vip —

TASR “RaH

S X

I

Vo —

VoL —

Yote: WRITE=Don't care, A8=Don't care

e CAS BEFORE RAS REFRESH CYCLE

Q|
>
w

Doyt

OPEN

Don't care

S . _F E—
o N i

Voo —
| OPEN
VoL —

Note: WEITE=Don't care, AO~ A8=Don't care

— A28 —

Don't care



TMM41257AP/AT/AZ-10, TMM41257AP/AT/AZ-12
TMM41257AP/AT/AZ-15

& HIDDEN REFRESH CYCLE (READ)

o T TN 1 N =N
e ‘R:D Y “RsH - T Z\F

tasy o TRAH tcad
o oot — DRE XIS ///// LI

1z trcs |

wes Y = 7770 e S T

!|o

f

VoK v VALID DATA
Voo — X

>
4

Don't care

® HIDDEN REFRESH CYCLE (WRITE)

i sl | =N

I i R —

/) 3 = //////////////////4/////////////

s = T f" I
| tos. | | “pH

o Bl
Vo — | = |

DouT Vor JPEN

Don't care
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Vig

ViL

Vig —
VIiL

CAS

Vig —
AQT™Ag
Vin

e READ CYCLE

—

Doyt

Y,_.r{
NEL-E *

L ViL

e WRITE CYCLE

—

v —
0H
Doyt v
oL
— Vig —
¥RITS I
Vi —
Vig —
Dry
Vio
<

TrRAS
—_— tasH
N /| ter
tCSR topT
.
CHR tcas |
CVAS ﬂ

tcaH

YU

|
Wy = I

tCAC

trCs

1
VALID DATA |

!Qﬁ?

LRRH

|

T/

FR‘LW /,

oP=zHN

| Towt,

FRWL ] \

€,
NCS twcH

T

CpH

N |
v '\/// 7
|

<

ALID DATA

.

W

FF

VALID DATA |

toWL
CrwL

NI

|

ot

mre v = I
v = TR S YT

//ADon't
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APPLICATION INFORMATION

ADDRESSING

The 18 address bits required to decode 1 of the
262,144 cell locations within the TMM41257AP/AT/
AZ are multiplexed onto the 9 address inputs and
latched into the on-chip address latches by externally
applying two negative going TT L-level clocks.

The first clock, the Row Address Strobe (RAS),
latches the 9 row address bits into the chip. The
second clock, the Column Address Strobe (CAS),
subsequently latches the 9 column address bits into
the chip. Each of these signals, RAS, and CAS,
triggers a sequence of events which are controlled by
different delayed internal clocks.

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

DATA INPUT/OUTPUT

Data to be written into a selected cell is latched
into an on-chip register by a combination of WRITE
and CAS while RAS is active. The later of the signals
(WRITE or CAS) to make its negative transition is
the strobe for the Data In (D ) register. This permits
several options in the write cycle timing. In a write
cycle, if the WRITE input is brought low (active)
prior to CAS, the Dy is strobed by CAS and the
set-up and hold times are referenced to CAS. If the
input data is not available at CAS time or if it is
desired that the cycle be a read-write cycle, the
WRITE signal will be delayed until after CAS has
made its negative transition. in this ‘delayed write
cycle’ the data input set-up and hold times are
referenced to the negative edge of WRITE rather than
CAS. (To illustrate this feature, Dy is referenced to
WRITE in the timing diagrams depicting the read-
write and nibble mode write cycles while the “early
write’ cycle diagram shows D,y referenced to CAS).

Data is retrieved from the memory in a read cycle
by maintaining WRITE in the inactive or high state
thiroughout the portion of the memory cycle in which

— A31 —

CAS is active (low). Data read from the selected cell
will be available at the output within the specified
access time.

DATA OUTPUT.CONTROL

The normal condition of the Data Output (Doyt)
of the TMM41257AP/AT/AZ is the high impedance
{open circuit) state. This is to say, anytime CAS is
at a high level, the Doyt pin will be floating. The
only time the output will turn on and contain either
a logic O or logic 1 is at access time during a read
cycle. Doyt will remain valid from access time until
CAS is taken back to the inactive (high level) con-
dition.

NIBBLE MODE

Nibble mode operation allows faster successive
data operation on 4 bits. The first of 4 bits is accessed
in the usual manner with read data coming out at
tcac time. By keeping RAS low, CAS can be cycled
up and then down, to read or write the next three
pages at high data rate {faster than tcac). Row and
column addresses need only be supplied for the first
access of the cycles. From then on, the falling edge
of CAS will activate the next bit. After four bits
have been accessed, the next bit will be the same as
the first bit accessed {wrap-around) method).

(0, 0 (0, 1) (1,0 (1, 1)

Pin one {Ag) determines the starting point of the
circular 4 bits nibble. Row Ag and column A,
provide the two binary bits needed to select one of
four bits. From then on, successive bits come out in
a binary fashion; 00 - 01 - 10 - 11 with Az row
being the least significant address.

A nibble cycle can be a read, write, or late write
cycle. Any combinations of reads and writes or late
writes will be allowed. In addition, the circular
wrap-around will continue for as long as RAS is kept
low.

RAS ONLY REFRESH

Refresh of the dynamic cell matrix is accomplished
by performing a memory cycle at each of the 256
row address (A, ~ A,) within each 4 millisecond




TMM41257AP/AT/AZ-10, TMM41257AP/AT/AZ-12
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time interval. Although any normal memory cycle
will perform the refresh operation, this function is
most easily accomplished with “"RAS-only’ cycles,
RAS only refresh results in a substantial reduction in
operating power. This reduction in power is reflected
in the lccs specification.

CAS BEFORE RAS REFRESH

TAS before RAS refreshing available on the
TMMA412657AP/AT/AZ offers an alternate refresh
method. 1f CAS is held on low for the specified
period (tegr ) before RAS goes to low, on chip refresh
control clock generators and the refresh address
counter are enabled, and an internal refresh operation

MEMORY CYCLE

REFRESH CYCLE

takes place. After the refresh operation is performed,
the refresh address counter is automatically in-
cremented in preparation for the next CAS before
RAS refresh operation.

HIDDEN REFRESH

An optional feature of the TMM41257AP/AT/AZ
is that refresh cycles may be performed while main-
taining valid data at the output pin. This is referred
to as Hidden Refresh. Hidden Refresh is performed
by holding CAS at V,_ and taking RAS high and after
a specified presharge period {tg), excuting a CAS
before RAS refresh cycle. (see Figure below)

REFRESH CYCLE |

J

|

)
o
wy

N\

— OPEN-———<

Doyt

— 1
T

This feature allows a refresh cycle to be “hidden”
among data cycles without affecting the data avail-
ability.

‘CAS BEFORE RAS REFRESH COUNTER
TEST

The internal refresh operation of TMM41257AP/
AT/AZ can be tested by CAS BEFORE RAS RE-
FRESH COUNTER TEST. This cycle performs
READ/MWRITE operation taking the internal counter
address as row address and the input address as
column address.

The test is performed after a minimum of 8 CAS
before RAS cycles as initialization cycles. The test
procedure is as follows.

VALID DATA \
|

(M Write 0" into all the memory cells at normal
write mode.

(@ Select one certain column address and read 0"
out and write 1" in each cell by performing CAS
BEFORE RAS REFRESH COUNTER TEST
(READ-WRITE CYCLE). Repeat this operation
256 times.

(3 Check “1"" out of 2566 bits at normal read mode,
which was written at 2.

@ Using the same column as (2), read “1" out and
write 0" in each cell performing CAS BEFORE
RAS REFRESH COUNTER TEST.

Repeat this operation 256 times.

® Check "0" out of 256 bits at normal read mode,
which was written at @),

® Perform the above (D to & the complement
data.
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OUTLINE DRAWINGS

. 16 9
® Plastic DIP [ i o B W e B e B B e W | Unit in om

6 7MAX

LlJl_I[_]L_lL_JUL_JLsJ

19.9MAX. 7.62 £0.25
=
—
=
5 [ =
< n
= o
5] '
n —t [
Z— —_— X
=4 i
E) 1
of u
05+0.15 | 254+0.25
T 1 o
1.4+0.15 0~15

Note: 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. 16 leads. All dimensions are in millimeters.

® Plastic LCC it 1
1326~13851 Unit in mm

1237~1252

Mmoo

( I )
30 pmm B N
29 0O J g

PN ) —L

S0 S g 0 g g
KNDEX CORNER

0.66 ~ 081

3.56MAX.

| 127TYP.

09TYP,

033~0.53

1085~1186

Note: Each lead pitch is 1.27mm. All dimensions are in millimeters.
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® Plastic ZIP
Unit in mm

206 5MAX, 3.05MAX.

8.8 MAX
0.8 5MAX.

’H 020~035
127+0.25 045~0.75 ‘
| 254T7P.

===
[eagil |
SOMIN

Note: Each lead pitch is 1.27mm. All dimensions are in millimeters.

Note: 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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