1,048,576 WORD X1 BIT DYNAMIC RAM

SILICON GATE CMOS

TC511002P/J/Z-85, TC511002P/J/Z-10
TC511002P/J/Z-12

The TC511002P/J/Z is the new generation dynamic
RAM organized 1,048,576 words by 1 bit. The TC511002
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
TCB11002P/J/Z to be packaged in a standard 18 pin
plastic DIP, 26/20 pin plastic SOJ and 20/19 pin plastic

® 1,048,576 word by 1 bit organization
® Fast access time and cycle time

TC511002P/J/2-85-10-12

t RAS Access Time 85ns 100ns  120ns
RAC

™ $ic:1uemn Address Access 45ns 50ns 60ns
tcac CS Access Time 25ns 25ns 30ns
trc Cycle Time 166ns  190ns  220ns
tsc %’ti?r:iec Column Mode Cycle 50ns 55ns 665ns

® Sincle power supply of 5V * 10% with a built-in Vgg
generator

e

-

Tlactic DIP

Plastic SOJ Plastic ZIP

AQ0 ~ A9 Address Inputs
RAS Row Address Strobe
DIN Data In

DouT Data Out

[ Chip Select Input
WRITE Read/Write Input
Vce Power {(+5V)

Vss Ground

TF Test Function

N.C. No Connection
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ZIP. The package size provides system bit densities and
is compatible with widely available automated testing
and insertion equipment. System oriented features
include single power supply of BV % 10% tolerance,
direct interfacing capability with high performance logic
families such as Schottky TTL. "Test Mode" furction is
implemented from Revision C.

® | ow Power
385mW MAX. Operating {TC511002P/J/Z-85)
330mW MAX. Operating (TC511002P/J/Z-10)
275mW MAX. Operating (TC511002P/J/Z-12)
5.6mW MAX. Standby
e Output untatched at cycle end allows two-dimensional
chip selection
e Common |/Q capability
® Read-Modify-Write, CS before RAS refresh, RAS-only
refresh, Hidden refresh, Static Column Mode and Test
Mode capability.
® All inputs and output TTL compatible
® 512 refresh cycles/8ms
® Package Plastic DIP: TC511002P
Plastic SOJ: TC511002J
Plastic ZIP: TC511002Z

WRITE
I S ooy
Tgo—4——
No.2 01@— Doyt
GENERATOR DATA OUT
TF o~ —F B
UFFER
—{COLUMN
A0 70 YADDRESS 10 COLUMN
AL BUFFERS (10) | —.| DECODER i
A2 REFRESH SENSE AMP.
A3 CONTROLLER IL/0 GATING f=—
AL T
AS REFRESH -~ 2048 -
A6 COUNTER(9)
AY G 5
A8 ROW 8 MEMORY
ADDRESS LI
A9 O ARRAY
BUFFEFS (10) b~/ &
GT No.1 CLOCK
OENERATOR |

SUBSTRATE BIAs [~ Vec
OENRRATOR -~ Vgg
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ITEM SYMBOL RATING UNITS NOTES
Input Voltage VIN —-1~7 v 1
Test Function Input Voltage VIN(TF) —1~ 105 \ 1
Output Voltage Vout -1 ~7 \% 1
Power Supply Voltage Ve —1~7 A\ 1.
Operating Temperature TopPR 0~ 70 °c 1
Storage Temperature Tsta —55 ~ 150 °C 7
Soldering Temperature-Time TSOLDER 260-10 °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
Vce Supply Voltage 4.5 5.0 5.5 \% 2
VIH Input High Voltage 2.4 — 6.5 \ 2
ViL Input Low Voltage —1.0 — 0.8 \% 2
VIH(TE) Test Enable input High Voltage Ve +4.5 — 10.5 \% 2
VIL(TF) Test Disable Input Low Voltage -1.0 - Vee +1.0 \Y% 2

{(Vee=5%10%, Ta= 0~ 70°C)
SYMBOL PARAMETER MIN. MAX. |UNITS | NOTES

OPERATING CURRENT TC511002P/)/Z-85 — 70 mA

leen Average Power Supply Operating Current TC511002P/A/Z-10 - 60 mA 3,4
(RAS, CS, Address Cycling: trc=trc MIN.) TC511002P/J/Z-12 - 50 mA
STANDBY CURRENT

lce2 Power Supply Standby Current — 2 mA
(RAS=CS5=V )
RAS ONLY REFRESH CURRENT TC511002P/J/2-85 - 70 mA

tccs Average Powerﬂpply Current, RAS Only Mode TC511002P/J/Z-10 — 60 mA 3
(RAS Cycling, CS = VIH: trc = trg, MIN.) TC511002P/J/Z-12 — 50 mA
STATIC COLUMN MODE CURRENT TC511002P/J/Z2-85 - 50 mA

leca Averagg_Po_welﬁuppw Current, Static Column TCB511002P/J/Z2-10 — 40 mA 3.4
Mode (RAS = CS= V||, Address Cycling: tsc = tsc MIN.)[ TC511002P/d/Z-12 — 30 mA
STANDBY CURRENT

lecs Power Supply Standby Current — 1 mA
(RAS = CS = V(-0.2V)
CS BEFORE RAS REFRESH CURRENT TC511002P/J/2-85 - 70

lees Average Power Supply Current, CS Before TC511002P/4/2-10 — 60 mA 3
RAS Mode (RAS, CS Cycling: tre=tre MIN.) TC511002P/J/Z-12 — 50 mA
INPUT LEAKAGE CURRENT (any input except TF)

L) Input Leakage Current, any input (OV < V) < 6.5V, —10 10 MA
All Other Pins Not Under Test = 0V)

| INPUT LEAKAGE CURRENT (only TF) ~10 10 LA

ITRLL) (OV £ VineTe) € Ve + 0.5V, All Other Pins Not Under Test = 0V)

| OUTPUT LEAKAGE CURRENT 10 10 A

otL) {DouT is disabled, OV € Vou1 <+ 5.5V) K

[ TEST FUNCTION INPUT CURRENT _ 1 mA
(Vec + 4.5V < ViniTR) £ 10.5V)

Vou OUTPUT LEVEL 54 ~ v
Output “'H’”* Level Voltage {loyT = —BmA)

VoL QUTPUT LEVEL _ 0.4 v
Output “'L” Level Voltage {IouT= 4.2mA)
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TC511002P/ TC511002P/ TC511002P/
SYMBOL PARAMETER J/Z2-85 J/Z-10 J/Z2-12 UNIT INCTES
MIN. MAX. MIN. MAX. MIN, MAX.
tre Random Read or Write Cycle Time 166 - 190 — 220 - ns
tRwe Read-Write Cycle Time 190 - 220 — 2565 — ns
tge Static Column Mode Cycle Time 50 - 55 - 65 - ns
tSRWC (S:tyactlls _(rlionl]L;mn Mode Read Write 90 - 100 _ 120 B ns
tRAC Access Time from RAS - 85 - 100 - 120 ns 8,13
teac Access Time from CS - 25 — 25 - 30 ns 8,13
tAA Access Time from Column Address - 45 - 50 - 60 ns 8, 14
tALwW Access Time from Last Write — 8b - 95 - 115 ns 8,15
teLz CS to Output in Low-Z 5 - 5 - 5 - ns 8
toOFF Output Buffer Turn-off Delay 0 30 0 30 0 35 ns 9
t AoH Output Data Hold Time from 5 _ 5 _ 5 _ ns
Column Address
tow Output Data Enable Time from WRITE — 25 - 25 - 30 ns
tWoH Output Data Hold Time from WRITE 0 — 0 - 0 - ns
tT 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
tRSH CS to RAS Hoid Time 25 — 25 — 30 - ns
tesH RAS to CS Hold Time 85 — 100 - 120 — ns
tcs CS Pulse Width 25 10,000 | 25 | 10,000 30 10,000 s
tese CS Pulse Width (Static Column Mode) 25 100,000 25 |100,000 30 | 100,000 ns
treD RAS to CS Delay Time 25 60 25 75 25 90 ns 13
tRAD RAS to Column Address Delay Time 20 40 20 50 20 60 ns 14
tCRP CS to RAS Precharge Time 10 — 10 — 10 - ns
tep (l\jlbogge)acharge Time {Static Column 10 _ 10 _ 15 _ ns
t ASR Row Address Set-Up Time 0 — 4] — 0 — ns
tRAH Row Address Hold Time 15 — 15 — 15 — ns
t ASC Column Address Set-Up Time 0 — 0 — 0 — ns
tcAH Column Address Hold Time 20 — 20 — 25 - ns
t AWR \T/\O/rgigddress Hold Time referenced 65 _ 75 _ 90 _ ns
t AR S(;)IFL;ZS Address Hold Time referenced 100 _ 15 _ 140 _ ns
tRAL Column Address to RAS Lead Time 45 - 50 - 60 - ns
tAn f(;_)I:ng F‘,,Aicsj:ress Hold Time referenced 10 _ 10 _ 15 _ ns 16
towL Write Command to CS Lead Time 20 — 25 — 30 - ns
 LWAD IT_ziarsnteerte to Column Address Delay 25 20 25 25 30 55 ns 15
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Continued)

TC511002P/ TC511002P/ TC511002P/
SYMBOL PARAMETER J/Z-85 4/Z-10 J/Z12 UNITS [NOTES
MIN. MAX. MIN. MAX. MIN. MAX.
Last Write to Col Ad He
tAHLW gs rite to Column Address Hold 85 _ 95 _ 115 . ns
Time
Read Command Set-Up Time
tRcs referenced to CS 0 - 0 - 0 - ns
Read Command Hold Time referenced
tRCH 0TS 0 — 0 - 0 — ns 10
Read Command Hold Time referenced
tRRH 10 BAS 0 - 0 - 0 — ns 10
Write Command Hold Time {(Output
twH Data Disable) 0 - 0 - 0 - ns 12
Write Command Hold Time referenced
tWCR to BAS 65 — 75 — 90 — ns
twe Write Command Pulse Width 20 - 20 - 25 - ns
twi Write Command Inactive Time 10 - 10 - 15 — ns
tRWL Write Command to RAS Lead Time 20 - 25 - 30 - ns
tps Data-In Set-Up Time 0 — 0 - 0 — ns "
tpH Data-In Hold Time 20 — 20 - 25 — ns M
toHA Data-In 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 - 0 - 0 - ns 12
CS to WRITE Delay Time
fewo (READ-WRITE CYCLE) 25 - 25 - 30 - s |12
RAS to WRITE Delay Time
tRWD (READ-WRITE CYCLE) 85 - 100 - 120 - nso| 12
tAWD Column Address to WRITE Delay Time 45 - 50 - 60 - ns 12
tCSR CS Set-Up Time (CS before RAS) 10 — 10 — 10 — ns
tCHR CS Hold Time (CS before RAS) 30 - 30 - 30 - ns
tRPC RAS Precharge to CS Active Time 0 - 0 - 0 — ns
CS Precharge Time (CS before RAS
teeT Counter Test) 50 - 50 B 60 N ns
tePN CS Precharge Time 15 — 15 - 20 — ns
Test Mode Enable Set-Up Time
tTes referenced to RAS 0 N ° B 0 B ns
¢ Test Mode Enable Hold Time 0 0 o .
TEHR referenced to RAS - - ns
N Test Mode Enable Hold Time o B 0 _ 0 _ n
TEHC referenced to CS °
CAPACITANCE (V.. =5V £10%,f=1MHz, Ta=0~70°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Cii Input Capacitance {Aq ~ Ag, Dy} - 5 pF
Ci2 Input Capacitance (RAS, CS, WRITE, TF) - 7 pF
Co Output Capacitance (DoyT ) — 7 pF
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NOTES:

1.

ISR

S

© ®

10.
M.

16.

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

All voltages are referenced to Vgs .

leer, leca s leca s lcce depend on cycle rate.

lcer s tcca depend on output loading. Specified values are obtained with 'theo_utput open.

An initial pause of 200us is required after power-up followed by any 8 RAS cycles before proper device
operation is achieved. |n 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 t+= bns.

Vin (min.) and V)L (max.) are reference levels for measuring timing of input signals. Also, transition times
are measured between Viy and Vi .

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

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

Either trcH or trRrH 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-write cycles.

tws, twr. tawp . towp and tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only. If tws 2 tws (min.) and twy = tiwn (Min.), the cycle is an early write cycle
and data out pin will remain open circuit (high impedance) throughout the entire cycle; If thwp = tawd
(min.), tewp = tewp (min.) and tawp = tawp (min.), the cycle is a read-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.

Operation within the tgep{max.) limit insures that tgrac{max.) can be met. tacplmax.) is specified as a
reference point only: If tgep is greater than the specified tzep{max.) limit, then access time is controlled by
teac:

Operation within the tg,p{max.) limit insures that tgac{max.) can be met. tyap(max.) is specified as a
reference point only: If tg,p is greater then the specified tgap(max.) limit, then access time is controlled by
exclusively by t, ..

Operation within the t ywaplmax.) limit insures that ta w{max.) can be met. t,wapimax.) 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 tre
Vg —— trAS =
RAS vyp — \ tesH L
tasc
tASR tran CRAL tan
AO~AD :IH — ROW ADDRESS szjzx COLUMN ADDRESS /////////i
L — - ‘
tAR
LCRP “RAD tRCD “RSH LCRP
—~ Vi — tes Et . —
VIL —'/ tReS \ *RRH /ﬁ:—
VIH — 7
w T o A
LRAC A2 CoFE
Doys ZZI: : OPEN o VALID DATA }-———
e WRITE CYCLE (EARLY WRITE) -
) : - tRP
_— IH ——’—\ tRaS /r
ViL T TAWR _
tcsH
LASK LRaH
£0~io zii :@g i WK SR X/ Y,
. . tCaH T
toRp RAD ASC BSH —
e Zii :—/ tRoD \ - /
tWoR fowL LRWL
. , , L tws LWH ;
w | TN s T/,
l tps ‘oH
I/ T
| CDHR
Dour X(O)z: | OPEN
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NOTE: “TF" pin should be connected to V| tg) level or open, if “Test Mode' is not used.
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e READ-WRITE CYCLE

AO~A9

WRITE

Doyt

S -

SR Ry S

v }_‘_@g = tAsctRAL tcrP

o e (= /

o I T ., N
tos | foom i

e TR

VALID DATA

tcac
taa ]
trac ! LAOH LOFF
Vog — g =3
2@‘ VALID DATA ////
VoL — —
| |, tenz

N

_\——_—_—._

B2 - e or L

NOTE: “TF" pin should be connected to V| tr) level or open, if “Test Mode"

is not used.
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® STATIC COLUMN MODE READ CYCLE

tRp
- Vig — t
w5 VIE \ RASC / \
Vip — ~
tASR ERAH, tsc tsc 'RAL tay
|
Vig — ROW 7 COLUMN COLUMN \ COL
AD~A9 v _meREss %ZZ ADDRESS ADDRESS /< ADDAESs W/. /;
IL
tRAD tasc tcrp '
tar tep trsH
— Vg — t tose
s tRCS £se \-' = tRRH
Vin — t d
RCD tRCH
tesH i_P‘CP, tRes tRCH
L
e VI§ — 7 ' ;
s R iy soagl | |_tan [N ema \
IL LoFK
taa toFr tcac
tRAC tAOH
Vo —
ALID VALID VALID -
Doyr | __ ATA AN ATA } B DATA }‘_‘
oL tcLz l 8
mme Ll | | terz
® STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)
Lrp
— Vi — LRaSC
RAS \ \\
Vi, — —
‘ASE ‘RaH [RRLLY:! ‘RaL
vm o VIH T ROW MAACOLUMN COLUMN COLUMN Y
AQ~AG Vo —— ADDRESS /N ADDRESS ADDRESS ADDRESS 4
IL
TAWR tcp LRSE
twH
tEaD tasc . . |crp
VS +
-_ Vv _
cg IH . N \/ (
Vi — RCD -
tsc TCWL
twg b
tws w1 TRWL
- Vg — | e —_
WRITE = 1H \ WP / % /
ViL — CDHR
s tDH
v i Y VALID VALID VALID
Din V;i _42; g // /‘A \ DATA DATA WDATA W///// /
Von —
Dour OPEN
VoL —

is not used.
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DO "H"or L

NOTE: “TF" pin should be connected to VL(7e) level or open, if “'Test Mode”
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e STATIC COLUMN MODE READ-WRITE CYCLE

RAS

AO~AQ9

OI

WRITE

Doyt

VIin
VIiL

ViH
ViL

Vin
VIL

Vin
ViIL

VoL

‘RP
\ tRrasc 7‘:’?&
tRAL N
tasy traH SoaE | fo fRWL ]
— ROW COLUMN COLUMN 5;7
_% ADDRES S ADDRESS W///X ADDRESS >q / / /
t
tRAD ASC tSEWC tCRP_I
- \ tcwD L1waD /=———
tres )
LAWD town
CRWD t}@
I/ N
— y ! , S
[ tRCD t1s tDH
I []
VALID 72/ VALIL
TIOR8 KU/ K 83 XU
tcac BRCH t
| roac. o fos | tas
taa | SaoH l[ tow .
| LRAC tarw OF¥
4 VALID DATA W 9{ VALID DA’IW /;; b——-—-
N \
cLZ -

g VI —

RAS

AQ~AQ

WRITE

Vin

Vin
VIL

ViH

Viy

Vin
Vin

Vin
Vin

Vo

STATIC COLUMN MODE READ/WRITE MIXED CYCLE

COLUMN COLUMN COLUMN /
— ADDRESS ADDRESS ADDRESS /,
tasc tcaH
tasc TLWAD
CAHLW
TAWD
twp
LCcwD \ I/
1
tDs TDH Tas
| 4 4 /
Y ), IR . s
tcac tow L AOH
taa tAOH TALW
} 7 s
T TNVALID DATA el Y,
tcLz
(READ) ! (WRITE) ] (READ) |

T

D+ or L

NOTE: "TF" pin should be connected to V,_ig) level or open, if "“Test Mode"
is not used.
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® RAS ONLY REFRESH CYCLE

'Rre
tRP
v — t
Ras \ RAS \
VIL - —_—
TORP_| 1 | fRPC
__ Vi 7 N
o]
Vo / __/
‘TASR RAH

o TR

ROW ADDRESS

KL

Y e
Doyt OH OPEN
VoL —
NOTE: WRITE = “H" or “L", A9 = “H" or "L" U4 HrorL
® CS BEFORE RAS REFRESH CYCLE
LRC
trp
ViH — RAS
A5 N
VIL ——_/ LpPc S /
tecpn tosg toHR
__ Vig — /)
=S vig -———/ // / //4
toFF
Dour Vo — % OPEN
oL T —— ¢~

V//4 - "H"or "L”

NOTE: WRITE="H"or "L"”, AO~ A9="H"or "L"
“TF" pin should be connected to V, (1) level or open, if “Test Mode”

is not used.
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e HIDDEN REFRESH CYCLE (READ)

tgre “RC .
typ trp
R&S Vi — \ “RAS Z trAS | N
~/ \
viy, = . N
LRCD tRsH
tCRP TaR tcHR tCRP

Vo —
s IH j tRAH \ [/
Vi tasc
t
ASR YRAD 'RAL taH
Vig — 7] 7
Ao~m9 T now COLUMN ADDRESS /) f; /// / / // /
Vo, — ;

v -— ﬁ‘}"—l tRRH_ l ”
wew v T e O

*RAC __COFF

; N
Doyt VALID DATA P
VoL — tcnz

e HIDDEN REFRESH CYCLE (WRITE)

tRC tRC
T t t
RAS . tRP (5P
s Vi ——*\ tar /Hj\ trac F‘\
VIL —_— - ol = d —
TCRP, tRCD URsH TCHR tcrp
T
Vig — .
w0 e N /
L — I Teasc
SR tRAD tcal %
Vig T ROW coL | / / /
4089 @( ADD ADD /) /1 / / ,/,A
L
I tws | twH
. Vig — |
wEITE P //// A J( / / /
4 /
VIL — Iy
’ tps tpH
Vig — VALID ’
Vi —
UDHR
Vou —
Doyt OPEN S
oL —

CH o LY
NOTE: "TF" pin should be connected to V|_(te) level o~ open, if "‘Test Mode"”
is not used.
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® CS BEFORE RAS REFRESH COUNTER TEST CYCLE

v
RAS

c§

v I T 700

Vig —

VIiL

e READ CYCLE

F

Doyt

WRITE

Von —
VoL

Viu
ViL

® WRITE CYCLE

-

AO0~A9

Dout

Din

e READ-WRITE CYCLE

v —_—
ﬁowg H

Dout

WRITE

Vin
ViL

Vo —

VoL

e Vig —
WRITE 1H ™/

Vi —

VIin —
Vip —

Vip —

Vou —
VoL —~

Vim —
ViL—

Vin
VIiL

tRAS tRrp
LRSH \-
tepT t -
tosR o CRP
L. “CER_ _ = =R§ tes e
I ' tasc t
Al

COLUMN ADDRESS

o tRAL ——i
tcac LOFF
@{ VALID DATA [
tRcsI terz | FRRH
I I Y4 I\
tasc tcaH ‘
I, e I Y 7,
LRWL
OPEN
tws tewn T TWH
T/ LN - / 7
tDs LDH I
/ / / VALID DATA}(/ /
tasc I_ng_}i
g / /// m COLUMN ADDRESS M / ///
i LOFF
tcac taoH| =
VALID DATA |-
Rres torz | _tows
tawp tﬁ
towp LWoH
twp
Y NV i,
tDg Uy
I S L,

is not used.
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:"H”or L

NOTE: “TF" pin should be connected to V| (1¢) level or open, if “Test Mode"
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The TC511002P/)/Z is the RAM organized
1,048,576 words by 1 bit, it is internally organized
262,144 words by 4 bits. In ““Test Mode", data would
be written into a number of sectors (4 sectors) in
parallel and retrieved the same way. If, upon reading,
all bits are equal (all “"H” or "L"), the data output
pin indicates a same data as all bits. In this case, the
data output pin indicates an expected data for good

Block Diagram in Test Mode

parts, the data output pin indicates a complementary
data for bad parts. And also, if any of the bits dif-
fered, the data output pin would indicate a high
impedance state for bad parts. Fig.1 shows the block
diagram of TC511002P/J/Z including its truth table
when ““Test Mode” is used. :

In test mode, 1DRAM can be tested as if it were
256K DRAM by the following method.

An, Am
——————0 .
— o
A — o NORMAL
An,am | 256K 5 - T
BLOCK
= — W
TF
An, Am _ Nch
An, Am 256K
I
| BLOCK }—
— B oA, AD
~
Din I ° - Dout;
| o AAm c — o NORMAL
| 256K ——0 —o
BLOCK [= S _T%O—l_‘
h
W, AE b ) E\Nc
: 256K - - .
BLOCK |————
D

TF Pin = Super voltage; Test Mode
TF Pin= V,_(1r) level or Hi-Z; Normal

Truth Table in Test Mode Function

A B o D Dout

0 0 0 0 0

1 1 1 1 1
Otherwise Hi-Z

Fig. 1
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"“Test Mode” function is performed on any of the
timing cycles including static column mode when
“TF" pin is held on "super voltage (Ve + 4.5V (Vee
= BV = 10%), max. voltage = 10.5V)” far the
specified period (tres, trenr and tyenc; see Fig. 2).
The address input of AQ is ignored in the ‘Test
Mode"".

On the other hand, normal operation requires the
“TF" pin be connected to ViLire) level or left un-
connected on the printed wiring board.

The "“Test Mode’ function reduces test times (1/4;
in case of using N test pattern). This “Test Mode”
function is implemented from Revision “C".

/

LTES |(Ons)

/ UTEHC(O us)

CTEHR(O us)

VIH(TF) — i

VIL(TF) *———/

N

Fig. 2 Test Mode Cycle
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® Plastic DIP

18 17

Unit in mm

16 15 14 13 12 11 10

T e T e T e T e B e T e B s S e N

ur
7.4MAX,

254+025

228MAX. 7624025
=
g
{ };—2 :
—
) 2
[=]
. r 3
w)
AR
_ VYTV
14015 ol 2
o =
054015 o
o

NOTE: Each lead pitch is 2.54mm. All leads are located within 0.26mm of their true longi-
tudinal position with respect to No. 1 and No. 18 leads.
All dimensions are in millimeters.

—147—


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

Unit in mm

® Plastic SOJ 1702 ~ 1727 0.9TYP,
26 2524 23 22 18 17 16 15 14
pabalaluia rmonoo
N ’_ ~| o«
™~ Lol — ©
' IS ~ ™ o
- - i ! 1§ !
o o0 © o
v + B [=2]
INDEX DOT o 3 2
0 o 60 l _
1 23 4 5 9 1011 12 13
0.66~0.76
1
77 e
s, E
< 8
qu g ©
0.38~0.50| 127TYP.
95 ~ 9.9
! 1
. Unit i
e Plastic ZIP oo
263MAX TOMAX
b - OMAX
| — .
T
~N
3 s
INDEX DOT G| H
- 21w
/ 3| &
—
>N
=z
| —
il 3
+007
B i %®%_oo0s
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NOTE: Each lead pitch is 1.27mm.
All dimensions are in millimeters.
Toshiba does not assurne 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.

—148—


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

