TOSHIBA MOS MEMORY PRODUGT

o ATt tatos | BIT DYNAMIC RAM TG511002P/J/2-85, TC511002P/J4/Z-10
TG511002P/Jd/Z-12

DESCRIPTION

The TC511002P/J/Z is the new generation dynamic RAM organized 1,048,576 words by 1
bit. The TC511002P/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 TC511002P/J/Z to be packaged in a
standard 18 pin plastic DIP, 26/20 pin plastic S0J and 20/19 pin plastic ZIP. The package
size provides system bit densities and is compatible with widely available automated test-
ing 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. "Test Mode" function is implemented from Revision C.

FEATURES
- 1,048,576 words by 1 bit organization + Low Power
+ Fast access time and cycle time 385mW MAX. Operating (TC511002P/J/Z-85)
~ 330mW MAX. Operating (TC511002P/J/Z-10)
TC511002F/J/2-85-10-12 275mW MAX. Operating (TC511002P/J/Z-12)
tpAC RAS Access Time 85ns  100ns  120mns 5.5mW MAX. Standby
Column Address - * Output unlatched at cycle end allows
FaA Access Time 45ns 20ns 60ns two~dimensional chip selecction
tCAC 9 T1 o5 2 30 * Common I/O capability
T cs Acce?s me ns Sns s * Read-Modify-Write, CS before RAS refresh,
RC Cycle Time 165ns  190ns  220ns RiS-only refresh, Hidden refresh, Static
tsc Static Column 50 55 65 Column Mode and Test ode capability.
Mode Cycle Time ns ns ns * All inputs and output TTL compatible
. Single power supply of 5V:l0% with a built-in °* 312 refresh cycles/8ms
V3R generator + Package Plastic DIP: TC511002P
Plastic SOJ: TC511002J
PIN COMMECTION (TOP VIEW) Plastic ZIP: TC511002Z
Plastic DIP Plastic S0J Plastic ZIP
1 hoeyy WEONGE = B BLOCK DIAGRAM
Foid Ras O3 T 51
TF Q4 .C. 1T FRITE
n.c. - \:3 ) —— { DATA IN Drn
A0 Q9 Y o 1 BSF‘;ER
Al Q10 No.2 CLOCK DouTt
AZ OQn .C.l9 T JENERATOR DATA OUT
vA3 l],g TP O BUPPER
ce —~{COLUMN
A0 o= 10 JADDRESS 10 COLUMN
PIN NAMES AL o—| BUFFERS (10) 1 —| DECODER
WA A2 0 REFRESH SENSZ AMP.
AQ VA9 |Address Inputs Asg: CONTROLLER L/0 GATING
RAS Row Address Strobe :;o_ AEPRESH Hzm
DIN Data In A6 O— COUNTER(9)
Doyt [Data Out A7 o 9] g
[} Chip Select Input A8 0 iggm:ss ‘ 2 ls10| MEMORY
WRITE |Read/Write Input 490 1BurrERS(10) |2 §§ ARRAY
Vee Power (+5V) f
Vss  |Ground w3 to.1 CLOCK
T GENERATOR
TF Test Function SUBSTRATE BIAS [=0 Vcg
N.C. |No Connection GENRRATCR |~ Vgg
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TC511002P/J/Z-85, TC51 1002P/ J/2-10
TG511002P/J/Z-12

ABSCLUTE MAXIMUM RATINGS

— A-126 —

ITEM SYMBOL RATING UNITS NCTES
Input Voltage VIN =17 v 1
Test Function Input Voltage VIN(TF) -110.5 v 1
Output Voltage VOUT =17 v 1
Power Supply Voltage vee 17 v 1
Operating lemperature TOPR 0n~70 °C 1
Storage Temperature TSTG =55 150 °C 1
Soldering Temperature °* Time TSOLDER 260 - 10 °C - sec 1
Power Dissipation Pp 600 mW 1
Short Circuit Output Current IouT 50 mA 1
RECOMMENDED DC OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT | NCTES
vee Supply Voltage _ 4.5 5.0 5.5 v 2
VIH Input High Voltage 2.4 - 6.5 v 2
ViL Input Low Voltage ~1.0 - 0.8 v 2
VIH(TF) | Test Enable Input High Veltage Vcetb. 10.5 v 2
DC ELECTRICAL CHARACTERISTICS (Vcc=5:10%, Ta=0 ~70°C)
SYMBOL PARAMETER MIN.IMAX,] UNITSINOTES
OPERATING CURRENT TC511002B7/2-85| - 70 | mA
Icc1 |Average Power Supply Operating Current TC511002847,Z-10| - | 60 | mA 3,4
(RAS, CS, Address Cycling: tpc=tpc MIN.) 151100280 Z-12 - | 50 | ma
STANDBY CURRENT
Icca  |Power Supply Standby Current - 2| mA
(RES=CS=V1p)
TAS ONLY REFRESH CURRENT TC511002P1/5-85| - 70 mA
Icc3 |Average Power Supply Current, RAS Only Mode TC511002B/0/Z-10{ - 60 | mA 3
(RAS Cycling, CS=Viy: tpc=trc, MIN.) TCS110028/7,%-12 | - | 50 | mA
STATIC COLUMN MODE CURRENT TC51100227,2-85| = 50 mA
Iccs Average Power Supply Current, Static Column TC511002B7,/Z-10| = 40 | mA 3,4
Mode (RAS=CS=V11,, Address Cycling: tgc=tge MIN.)|Tcsu1002232-12] - | 30 | mA
STANDBY CURRENT
Iccs {Power Supply Standby Current - 1| mA
(RAS=C8=Vcc-0.2V)
CS BEFORE RAS REFRESH CURRENT TCS110028/7,7-85) - 70 mA
Icce |Average Power Supply Current, CS Before TC5110022/5/2-10] = 60 | ma 3
RaS Mode (RAS, CS Cycling: trc=tpc MIN.) TC5110028-2,2~12] - | 50 | mA
INPUT LEAKAGE CURRENT (any input except TF)
Iy(y) |Input Leakage Current, any input (0VgViyg6.5V, -10 ¢ 10 { pA
All Other Pins Not Under Test = 0V)
INPUT LEAKAGE CURRENT (only TF)
TITF W) (0VeVry(1p)20.8, ALL Other Pins Yot Under Test=0V) 101104 A
OUTPUT LEAKAGE CURRENT
T0) | (Doyr is disabled, OVEVOUTE+S.S5V) 10| 10 ua
Tree TEST FUNCTION INPUT CURRENT
TE | (vog+s.5V SViy(TF) £10.5V) -t mA
OUTPUT LEVEL
VoH Output "H" Level Voltage (Igyr=-5ma) 240 - v
OUTPUT LEVEL
You Output "L" Level Voltage (IpoUuT=4.2mA) - 0.4 v




T6511002P/J/Z-85, TC511002P/J/Z-10
TG511002P/J4/Z-12

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

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

TC511002B-3/2-85 |TC511002B/7,/Z-10 |TC511002B/7,/7-12
SYMBOL PARAMETER UNIT|NOTES
MIN. MAX, MIN.| MAX. MIN. MAX.
Random Read Write Cycle
RC |pime e 165 - 190 - f220] - | ms
trWC | Read-Write Cycle Time 190 - 220 - 255 - ns
tsc Static Column Mode Cycle Time 50 - 55 - 65 - ns
Static Column Mode Read Write
t - - -
SRWC Cycle Time 90 100 120 ns
tpac | Access Time from RAS - 85 - 100 - 120 ns } 8,13
tcac | Access Time from CS - 25 - 25 - 30 ns |8,13
Ean igg::stlme from Column _ 45 _ 50 ~ 60 as |8,14
tALW [Access Time from Last Write - 85 - 95 - 115 ns 8,15
tcLz | CS to Output in Low-2 5 - 5 - 5 - ns 18
toFF |Output Buffer Turn-off Delay 0 30 0 30 0 35 ns |9
¢ Output Data Hold Time from 5 _ 5 5
AOH | Column Address - - ns
Output Data Enable Time from
€ p o - 0 - o | - 35
ow WRITE 3 3 ns
Output Data Hold Time from
“WoH | GRTTE of - o - o - |oaus
tr Transition Time (Rise and Fall) 50 3 50 3 50 ns |7
tRP RAS Precharge Time | 70 - 80 - 90 - ~| ns _
LRAS RAS Pulse Width 85| 10,000 |100( 10,000 {120 10,000| ns
trase |2 Pulse Width 85 (100,000 | 100 [L00,000 |120 | 100,000| ns
(Static Column Mode)
tpgH | CS to RAS Hold Time 25 - 25 - 30 - ns
tCSH |RAS to CS Hold Time 85| - 100 - |120 - ns
tes CS Pulse Width 25| 10,C00 25| 10,000 30| 1C,000| ns
tegc | OS5 Pulse Widen 25 (100,000 | 25 [100,000 | 30 {1€0,000| ns
(Static Column Mode)
tRCD RAS to CS Delay Time 25 60 25 75 25 90 ns |13
tpaD ﬁieto Column Address Delay 20 40 . 20 50 20 60 ns |14
tcRp |CS to RAS Precharge Time 10 - 10 - 10 - ns
CS Precharge Time < |
t - - -
cP (Stdatic Column Mode) 10 10 15 ns
€ASR |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
t Write Address Hold Time - - _
AWR referenced to RAS 65 5 90 ns
t Column Address Hold Time
AR referenced to RA 100 - 115 - 140 - ns
t Column Address to RAS Lead -
RAL  |Time : 45 50 - 60 - ns
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- TC511002P/J/2-85, TGSIIUOZP/J/Z Ill
TC511002P/4/Z-12

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS (continued)

TC5L10028/7,2-285 | TC511002B/7/2-10 | TCS11002B/7,2-12
SYMBOL PARAMETER - UNITS [NOTES
MIN. | MAX. MIN. MAX. | MIN. MAX.
t Column Address_Hold Time - _ = -
AH | ‘oferenced to RAS Rise 10 10 . ns 16
tcwl | Write Command to CS Lead Time 20 - 25 - 30 - ns
Last Write to Column Address ‘
t .
LWAD Delay Time 25 40 25 45 30 55 ns | 15
Last Write to Column Address
t - - -
AHLW] Hold Time , 85 95 115 ns
Read Command Set-Up Time
t ) - - -
RCS referenced to CS 0 0 0 ns
treH Read Command Hg}ﬁ Time 0 _ 0 - 0 _ ns 10
referenced to CS
Read Command Hold Time
t — - - -
RRH referenced to RAS 0 0 0 ns 10
t Write Command Hold Time .
WH | (Output Data Disable) 0 - 0 - 0 - ns | 12
tWCR Write Command Hold Time
referenced to RAS 65 - 75 - 90 = us
typ |Write Command Pulse Width 20 - 20 - 25 - ns
tywl |Write Command Inactive Time 10 - 10 - 15 - ns
CRWL | Write Command to RAS Lead Time| 290 - 25 - 30 - ns L
tps | Data-In Set-Up Time 0 - 0 - 0 - ns | 11
tpH | Data-In Hold Time 20 - 20 - 25 - ns .| 11
Data-In Hold Time )
EDHR |referenced to RAS 65 - 75 - 90 - ns
tREF | Refresh Period - 8 - 8 - 8 ms
Write Command Set-Up Time
t - - -
WS (Output Data Disable) 0 0 0 ns | 12
CS to. WRITE Delay Time
“CWD | (READ-WRITE CYCLE) 25 - 25 - 30 - ns | 12
RAS to WRITE Delay Time
t y - - 2 -
RWD (READ-WRITE CYCLE) 85 100 120 ns 12
t Column Address to WRITE
AWD Delay Time 45 - 50 - 60 - ns | 12
CS Set-U
FCsR (CssgefogeT;XS) 10 B 10 - 10 - ns
CS Hold Time
t
CHR | (TS before RAS) 30 - 30 - 30 - ns
tRPC RAS'Prec§arge to CS 0 _ 0 - 0 _ ns
Active Time
CS Precharge Time
t g - _
CPT (CS before RAS Counter Test) 50 30 60 = ns
tcpN | CS Precharge Time 15 - 15 - 20 _ ns
t Test Mode Enable Set-Up Time
TES referenced to RAS 0 - 0 - 0 - ns
t Test Mode Enable Hold Time _ _
TEH referenced to RAS 0 0 0 - s

#
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TC511002P/J/2-85, TC511002P/J/Z-10
T6511002P/d/2-12

CAPACITANCE (Vcg=5V:10%, f=1MHz, Ta=0~70°C)

SYMBOL PARAMETER MIN, | MAX. | UNIT
C11 Input Capacitance (A0 ~A9, DIN) - 5
C12 Input Capacitance (RAS, CS, WRITE, TF) - 7 pF
Co Output Capacitance (Dgut) - 7

NOTES:

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

2. All voltages are referernced to Vgg.
Iccl, Icc3, Icc4, Icce depend on cycle rate.

4. Iccys Iccs depend on output loading. Specified values are obtained with the
output open.

5. An initial pause of 200 us 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 CS Before RAS intializa-
tion cycles instead of 8 RAS cycles are required.

6. AC measurements assume tT=5ns.
Vig(min.) and Vyp(max.) are reference levels for measuring timing of input
signals. Also, transition times are measured between Vyy and Vip,.

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

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

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

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

12. twys, tWH, tRWD, tCWD and tayp are not restrictive operating parameters. They are
included in the data sheet as electeical characteristics only. If tyg 2tyg(min.)
and tyg 2 tyg(min.), the cycle is an early write cycle and data out pin will remain
open circuit (high impedance) throughout the entire cycles; If tryp 2 trwD(min.),
tewp 2 teyp(min.) and tayp 2 tawp(min.), the cycle is a read-write cycle and the
data out will contain data read from the selected cell: If neither or the above
sets of conditions is satisfied, the condition of the data out (at access time)
is indeterminate.

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

14. Operation within the tpap(max.) limit insures that tgpc(max.) can be met.
tpap(max.) is specified as a reference point only: If tgpap is greater than the
specified tppp(max.) limit, then access time is controlled exclusively by taA-

15. Operation within the tpyap(max.) limit insures that tppy(max.) can be met. tryap
(max.) is specified as a reference point only: If tr,wAD 1s greater than the spec-
ified tpyap(max.) limit, then access time is controlled exclusively by taa.

16. tay is the condition to latch column address when RAS has rised up.
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TC511002P/J/2-85, Tcsnonzm/z 10

TG511002P/d/2-12

READ-WRITE CYCLE

AO~A9

WRITE

DIy

Dout

—— s U
g = e Y
Vig — ﬁEBE - tAsctRAL tCRP

v — tRCS : fes %

o T .., M=y

1

T

Vox —_—

Crac

tcac

taa

twoH

tAOH tOFF

VoL —

NOTE:

e NII——

ternz

‘ "THigptL!
4

"TF" pin should be connected to Vyp level or open, if "Test Mode"

is not used.
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TIMING WAVEFORMS

READ CYCLE

RAaS

AQO~A9

Doyt

TC511002P/J/Z-85, TC511002P/J/2-10
T6511002P/d/2-12

AQ~A9

WRITE

Dout

:iz :—-_-‘\ - CcsH .

:i}: : A ROW ADDRESS : COLUMN ADDRESS ////// ////A
-7 S——
e | UL

WRITE CYCLE (EARLY WRITE) | .
T, s ;
gt/ = 1, S U
Ef.ciP. tRAD tasc ca CrsH tcap
L :_/T CrCD = /
‘////l///////f//]//]/% == =T
o —//////////////////////// vava saxs WO/ TTTTT T

VoH —

CDHR

l

VoL —

NOTE:

OPEN

Hllor”L"

"TF" pin should be connected to Vi level or open, if "Test Mode"

is not used.
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- TC511002P/J/2-85, T0511002PIJ/Z-10
- TG511002P/d/2-12

STATIC COLUMN MODE READ CYCLE

tRp |
=g VIE -——"—’\ trasc /= X
Vi, —
LaSR YRAH, tsc tsc , tRAL Al
v | g
IH — ROW COLUMN COLUMN i COLUMN
A0~AS _@{wmmss' ADDRESS AD0RESS ADDRESS /
b s
CRAD tasc tcnp_i
) t
taR tcr | BSH
1
. Vvig — tcs tcs
s Res ‘ ~——-J/ UREH
L~ t R t '
RCD tesH ‘_"EC_HI trcs trcH
il
I —
e 2 =777 el | L [N o s o
OF
| _taa LOFT teac
tRAC CAOH
Vog — ALID VALID VALID
ouT 4 ATA DATA DATA
OL tonz l 1 torz ]
7
STATIC COLUMN MODE wrRITE CYCLE (EARLY WRITE)
— VI — T \ trasc | N
Vip, —
tASR CrAH ] tcag toaL
Vig — ROW OLUMN COLUMN COLUMN
A0~A9 vy — ADDRESS // ADDRESS ADDEESS ADDEESS // // / 7 "/
tAWR tcp | tssH
t
tRaD _[tesc i o l°CRP
v tos ~
ﬁ IH — --’
vip — tRCD
tsc tOWL
{ | tws
| tws agh CRWL
|
v —_— t
FRITD VIH _ - e 422225 /
IL CDHR i
s oy .
Vig — VALID VALID VALID
DIy Vﬁf I R DATA WATA X
Voy —
Doyt oH _ OPEN
VoL

NOTE:

Mode" is not used.

: "H"OI‘"L"
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STATIC COLUMN MODE READ-WRITE CYCLE

TG511002P/J/2-85, TC511002P/J/Z-10
TC511002P/J/2-12

trp |
s Vg ——"ﬂ\ Crasc ZF—_—”\—
v — CRAL
IL CASH TRAH tcaH l CIWL l
s V5 N R T R I
{ECRP
cs Xii : TRCS I /
- tAwWD , LWL
ERWD tawD
mrrs T /////////L//////// N N/
t]CD trg UDH
| T
owa 2 I IR B K7 K 5882 XU
TgaC ‘ tWO_Ii . Taa |
. Caa ' 'CAOHL tow —
C -
Vo — ' - = ! -
Doyt Vor — - |\g VALID DATA X/// VALID DATA m//‘)——
P4 .
STATIC COLUMN MODE READ/WRITE MIXED CYCLE
me V1E
Vi, —
p— i . { —— -
Il W T e Y SRt X
tasc Ccaly l
Vig ——-EEC—I : - _SwAD
T — T CAHLW
Vin — -
RITT ZIH _ towD \*—cﬁ——i !
L tps o ‘ I Caa ]
/N RS YA,
[tcac ! tow CA0H
taa CAOH | CALW
Doyt ;gi — — %@ %ﬁ%ﬁf’w / INVALID DATA ////MISQ#IAD ‘ 7
(READ) \ (WRITE) ' (z2aD) .
| i i

: hor 1l
NOTE: "TF" pin should be connected to Vyp level or open, if 'Test Mode"
is not used.
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* T6511002P/J/Z-85, TGSIIUDZP/J/Z Iﬂ
- TC511002P/d/Z-12

RAS ONLY REFRESH CYCLE

CRC
LRP
—_— Vg — \ tras | N
RAS 1
VIL — ) 1
TcrRP | - | typc
_ Vig — )
cs \ /
Vi — /
CASR | CRAH
| |
Vig —
so~ss IRz sseezssOL T
{ 1
Vo — 2
D =
foliny Vo, — OPEN
NOTE: WRITE="H" or "L", A9="H" or "L" [: rwrorrr -
CS BEFORE RAS REFRESH CYCLE
tre
tRp
Vg —
=g VIH . Ras
Vi, ——/| ctrpc
CCPN tosm toHR
Vig —
CS / /
Vi —
‘COFF
Von — \ oP=N

Doyt !
VoL — —_—

NOTE: WRITE="H" or "L'", AOQ v~A9="H" or "L"

"TF" pin should be connected to Vyy level or open, if "Test
Mode'" is not used.
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HIDDEN REFRESH CYCLE (READ)

tRC

TG511002P/J/2-85, TC511002P/J4/Z-10
TC511002P/J/2-12

‘re

tgp URP—i
T 2t ' — JZ;’\_
w T e N V |
/) 3 [ e X Mz/z/////////W Y,
e v S e
‘ L tRAC | . COFF
Doyt ;zi : ’ ‘JcLz!! VALID DATA l}
HIDDEN REFRESH CYCLE (WRITE)
R (N g
T :z: : .' EP.AH = / -
TASR, CP:SDC¥ 1 ":CAH '
:;: - ‘ ,AD,D W////////////////////// 77777777777
Tys |
weres v/// AL "V
1 _7//////// S Xy

NOTE:

"H'or"L"

"TF" pin should be connected to Vyp level or open, if "Test
Mode" is not used.
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 TC511002/4/2:85, TC511002P/4/2-10 s

~ TC511002P/Jd/Z-12

CS_BEFORE RAS REFRESH COUNTER TEST CYCLE

w ' e |
tcSR TCHR ! t —
°s :ii — ' tage X = / taH
romao | Z’///////// LIIIIIIR. coums_soomass
READ CYCLE tA: - g—I
( Dourt Vou : VALID DATA
tacs; teLz | ] *Rax
T /e I\
WRITE CYCLE tasc tcal
T 1 7 X s X T,
w5 =TT ‘WP i,

« o i

1 |
vasto Dl

READ—WRITE CYCLE c/ c J !:c_“i
w5 7T oum semzss 70700
Bout 4o — — ", VALCI:W;ATA>
S/ N T,
) L

S A S A,

NOTE: "TF" pin should be connected to Vi level or open, if '"Test
Mode" is not used.
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TG511002P/J/Z-85, TC511002P/J/2-10
TG511002P/J/Z-12

DESCRIPTION OF THE TEST MODE FOR 1M DRAMS

The TC511000/1/2 is a CMOS DRAM organized as 1,048,576 words by 1-bit. It is internally organized as 262,144

words

by 4-bits.

The “Test Mode” function allows for a 1M DRAM to be tested virtually as if it were a 256K DRAM. Figure 1 shows
the block diagram of the “Test Mode” circuit. Data is written into the four 256K blocks in parallel and is retrieved the
same way. A logical “and” operation is performed on the outputs of the four internal 256K blocks.

o For a good device, the output data of the four internal blocks are identical to the input data (all “H”
or all “L”} and consequently the same data will appear on the output pin.

o For a bad device, the output data of one or more of the internal blocks will differ from the input
data and a high impedance state will be detected on the output pin.

Block Diagram in Test Mode

i

An, Am
———————0
—————0
A —_—0
256K 5
BLOCK
Iy
256K
BLOCK =
B o An, Am
—————0
c — Dout
[————0 NOEMAL
256K ——0
BLOCK [— >
c TF
D ENch
256K .
BLOCK :—-—1
D
TF Pin = Super voltage; Test Mode
TF Pin = Low level or Hi-Z; Normal

Truth Table in Test Mode Function

A B C D Dour
0 0 0 0 0
1 1 1 1 1
Otherwise Hi-Z
Fig. 1
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~ TC511002P/J/2-85, TGSI IDBZP/ J/ Z-l 0
~ TC511002P/J/Z-12

DESCRIPTION OF THE TEST MODE FOR 1M DRAMS (CONTINUED)

The “Test Mode” function is enabled by applying a “Super Voltage” (VCC+4.5V, max. voltage=10.5V) on the “TF”
pin for a specified period (tTES and tTEH as shown in figure 2). It can be used while operating in any mode,
including static column mode. It achieves a 4:1 reduction in test time for N patterns and a 16:1 reduction in test time
for N2 patterns. The A9 address input is ignored during the “Test Mode”

During normal operation or when the “Test Mode” function is not used, the “TF” pin must be connected to VSS or
TTL Logic Low Level, or left unconnected on the printed wiring board.

. J— fm—————
= =TT\ /
: VIL —

.VIH ——
Tas
Vi — .
TTEs bgoi:s
v —
i —
- IH(TF) i X
VIL ——

ig.2 Test Mode Cycle
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T6311002P/J/Z-85, TC511002P/J/Z-10
TC511002P/J/Z-12

OUTLINE DRAWINGS

Plastic DIP

18 17 16 15 14 13 12 11 10

T e T s O e B s B s B e Y . B

T
5.0MAX.|

S :
R10 ) 2
T bmed Cmmad | Cd bed Eeed bmed Ceed L
1 2 3 4 5 6 7 8 9
. 228MAX.
| Z
-
E jg__:
-
'e]
Q
. yY—V Vv —v
254£0.25 14015 @l 2
5] =
051015 0
N
Note: Each lead pitch is 2.54mm.

Unit in mm

7.62+025

0~15°

+0.1
025-005

All leads are located within 0.25mm of

their true longitudinal position with respect to No.l and No.1l8 leads.

All dimensions are in millimeters.
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TE511002P/J/Z- 85, TGS]IOOZP/J/Z Iﬂ

- TC511002P/d/Z-12

Plastic SOJ

1702 ~ 1727

26 25 24 23 22 18 17 16 15 14
noonm o B Won o & e
-«
' &
&
!
o
INDEX DOT e
i
e g o gy | L 0 g g
123 45 9 101112 13

0.66~076

i i1
0.38~048 127TYP.
95 ~ 9.9

Plastic ZIP

[

263MAX

Unit in mm

0.9TYP,

12~46
648~ 711
838 ~864

Unit in mm

P

INDEX DOT

=

1Q16MAX
85+02

Note: Each lead pitch is 1.27mm.

All dimensions are in millimeters.

JOMIN |
\
i V4

025397

127TYP

254TYP

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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