TOSHIBA MOS MEMORY PRODUGT

;;Sggﬁ?e%né%znossx 1 BIT DYNAMIC RAM 16511 600?/;'/2'85, TC511000P/4/2-10
DESCRIPTION TC511000P/J/Z-12

The TC511000P/J/Z is the new generation dynmamic RAM organized 1,048,576 words by 1 bit.
The TC511000P/J/Z utilizes TOSHIBA's CMOS Silicon gate process technology as well as ad-
vanced circuit techniques to provide wide operating margins, both internally and to the
system user. Multiplexed address inputs permit the TC511000P/J/Z to be packaged in a
standard 18 pin plastic DIP, 26/20 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. "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 335mW MAX. Operating(TC511000P/J/Z-85)
330mW MAX. Operating(TC511000P/J/Z-10)
TC511 P/J/Z~85-10~
511000p/J/2-85-10-12 275mi MAX. Operating(TC511000P/J/Z-12)
tRAC|RAS Access Time 85ns 100ns 120ns 5.5mW MAX. Standby
Column Address » Output unlatched at cycle end allows
EAA | pccess Time 45ns S0ns  60ns twc-dimensional chip selection
+ Common I/0 capability using "EARLY WRITE"
tcac|CAS Access Time 25ns 25ns  30ns operation P _i_ 8
tpe |Cycle Time 165ns  190ns 220ns | ¢ Read-Modify-Write, CAS before RAS refreut,
RAS-only refresh, Hidden refresh, Fast
F P Mod > 2
tpc C;ige age Hode 50ns  S55ns  70ms Page Mode and Test Mode capability
» All inputs and output TTL compatible

* 512 refresh cycles/8ms

« Package Plastic DIP: TC511000P
Plastic SOJ: TC51100CJ
Plastic Z1P: TC511000Z

+ Single power supply of 5V+107% with a built-
in Vpy generator

(TOP VIEW)
Plastic S0OJ Plastic ZIP

1
2 A9 i, BLOCK DIAGRAM
3 S f_z_ cag
+ T ves TRITE
Lo
s DNt R o o—h BoFPER.
RAS |7 : 34
7 £23 18 ke No.2 CLOCK
a N.C. {9 ; OENERATOR DATA OUT
s a0 11 =1 ar T ot BUFPER
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a1 2 ae] as Al 0— BUFFERS(10) DECODER
PIMN NAMES As [17] £ —— =
Fx18] as A2 0= REFRESH SENSE AMP.
A0 ~ A9 | Address Inputs A7 1R800 e A3 o— CONTROLLER L/0 OATING
= A4 O~
RAS Row Address Strobe a5 o TERESH ” 204.8”
DIy Data In A6 O0— COUNTER(9)
DouT Data Out A7 0— S g
Cas Column Address Strobe AB O ROW 5 51z | MEMORY
[ e m— N AQ H 10 {ADDRESS ) = fa! ARRAY
WRITE Read/Write Input ———| BUFFERS(10) Vg8
Vee Power (+5V) T
Vss Ground i 0—] 0.1 CLOCK
TF Test Function GENERATOR
SUBSTRATE BIAG|—0Vce
N.C. No Connection GENERATOR 0 Veg
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‘TC511000P/J/2-85, TC51 10 000P/ J/ Z-l 0

- TC511000P/ J/ Z-12
ABSOLUTE MAXIMUM RATINGS
ITEM SYMBOL RATING UNITS NOTES

Input Voltage VIN -1~ 7 ) 1
Test Function Input Voltage VIN(TF) -1~ 10.5 v 1
Output Voltage VouT -1~ 7 v 1
Power Supply Voltage vee =1 7 \'J 1
Operating Temperature TOPR 0~ 70 °C 1
Storage Temperature ISTG =55 ~ 150 °C 1
Soldering Temperature « Time TSOLDEPR. 260 - 10 °C * sec 1
Power Dissipation Pp 500 mW 1
Short Circuit Output Current TouT 50 mA 1
RECOMMENDED DC OPERATING COMLITIONS (Ta=0 ~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT | NOTES
Vee Supplv Voltage 4.5 5.0 5.5 v 2
VIH Input High Voltage 2.4 - 6.5 v 2

IL Input Low Voltage -1.0 _ 0.8 v 2
VIH(TF) Test Enable Input High Voltage Vec+s .5 - 10.5 v 2

DC ELECTRICAL CHARACTERISTICS (V¢c=5V+10%, Ta=0n~70°C)

SYMBOL PARAMETER MIN. [MAX.|UNITS|NOTES
OPERATING CURRENT TCS11000B/7/Z-88| = | 70

Iccl |Average Power Supply Operating Current TC511000B/3/2-10| - | 60 | mA | 3,4
(RAS, CAS, Address Cyeling: tRc=trc MIN.) TCS11000E/7,/2-12}) - 50
STANDBY CURRENT

Icc2 |(Power Supply Standby Current - 2| mA
(RAS=CAS=VIR)
RAS ONLY REFRESH CURRENT TC511000B/7,/2-85| - 70

Icc3 |Average Power Supply Current, RAS Only Mode TCS11000B/7,/2-10| - | 60 | mA 3
(RAS Cycling, CAS=VrH: tRc=tRrc MIN.) TC511000B/J/2-12| - 50
FAST PAGE MCODE CURRENT TCS511000B/7/2-85| - 50

Icc4 |Average Power Supply Current, Fast Page Mode TC511000B/7,/2-10| - 40 | ma | 3,4
(RAS=V1L, CAS, Address Cycling: tpc=tpc MIN.) |rcsiioooE/7/z-12] - | 30
STANDBY CURRENT

Iccs |Power Supply Standby Current - 1| mA
(RAS=CAS=vcc-0.2V)
CiS BEFORE RAS REFRESH CURRENT TC5110008/7/7-35{ = | 70

Iccg |Average Power Supply Current, CAS Before Tos5110008/7,Z-10] - | 60 | maA | 3
RAS Mode (RAS, CAS Cycling: tRC=tRc MIN.) TC511000B/9,2-12] - | SO
INPUT LEAKAGE CURRENT (any input except TF)

Ir(r) |Input Leakage Current, any mput: (OV £ViyN £6.5V, All Other -10| 10 | ua
Pins Yot Under Test=0V)

1 INPUT LEAKAGE CURRENT (only TF) 10! 10 A

ITF (LY (v £ Vy(TF) £0.8V, All Other Pins Not Under Test=0V) - s
OUTPUT LEAKAGE CURRENT

To(L) |(Doyr is disabled, OV £VoyT <5.5V) -10] 10 | ua

Irr TEST FUNCTION INPUT CURRENT 1 oA

F (Vee+s .5V S VIN(TF) £10.5V) "

OUTPUT LEVEL

Vo Output "H'" Level Voltage (IguT=-5mA) 2.4 - v

VoL OUTPUT LEVEL 0.4 v
Output "L" Level Voltage (Igyr=4.2mA) - :
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TG511000P/J/2-85, TC511000P/J/2-10
TG511000P/J/Z-12

ELECTRICAL CHARACTERISTIES AND RECOMMENDED AC OPERATING CONDITIONS
(Vcc=5thOZ,_Ta=01u70°C)(Notes 5, 6, 7)

SYMBOL PARAMETER TCE11C00E,J,/2-85 |TC511000E/7,/2-10 {TC511000E/7,/2-12 oNIT [NOTES
MIN.| MAX. [MIN.| MAX. MIN.| MAX.
ERC Random Read or Write Cycle Time | 165 - 190 - 220 - ns
tRWC |Read-Write Cycle Time 190 - 220 - {255 - ns
tpc Fast Page Mode Cycle Time 50 - 55 - 70 - ns
tPRWC‘ gizg Page Mode gead-Write.Cycle 75 _ 85 _ 105 _ ns
CpaC |Access Time from RAS - 85 - 100 - 120 ns (8,13 |
tcac |Access Time from CAS - 25 - 25 - 30 ns {8,13
tAA  |Access Time from Column Address | - /| 45 - 50 | - 60 | ns |8,14 |
tcpA  |Access Time from CAS Precharge - 45 - 50 - 65 us |8
tcLz |CAS to Output in Low-2 5 - 5 - 5 - ns |8
torF |Output Buffer Turn-off Delay 0 30 0 30 0 35 ns |9
tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns (7
tRrp RAS Precharge Time 70 - 80 - 90 - ns
tRos [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
tRSH |RAS Hold Time ‘ 25 - 25 - 30 - ns
tcSH |CAS Hold Time ‘ 85| - 100 - ]120 - ns
tcas |CAS Pulse Width 25| 10,000 | 25| 10,000| 30 | 10,000] ns
trcp |RAS to CAS Delay Time 25 60 25 75 25 90 | ns |13
traD §§§ to Column Address Delay 20 40 20 50 20 60 s |14
ime
tcrp |CAS to RAS Precharge Time 10 - 10 - 10 - ns
tep S§§e§recharge Time (Fast Page 10 _ 10 _ 15 _ ns
EASR  |Row Address Set-Up Time ‘ 0 - 0 - 0 - ns
tRAH |Row Address Hold Time : 15 - 15 - 15 - ns
tASCc |Column Address Set-Up. Time 0 - 0 - 0 - ns
teaH  IColumn Address Hold Time 20 - 20 - 25 - ns
taR Column Address_ﬂgld Time 65 _ 75 _ 90 _ s
referenced to RAS ‘
tRAL |Column Address to RAS Lead Time | 45 - 50 - 60 - ns
trcs |Read Command Set-Up Time 0 - 0 - 0 - ns
trey Read Command Hold Time 0 - 0 - 0 - ns (10
“RRH 3:?2r§§:23nioﬂ%%% Tine 0 - 0 - 0 - ns (10
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TG5I 1 ﬂﬂﬂP/J/Z -85, 'I'G5I IﬂﬂﬂP/J/Z-I ﬂ

- TC511000P/J4/Z-12

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS (Continued)

AENE,

/

~

TCS11000EJ,/Z-85|TCS1100CE/Z,/2-10 | TCS11000E/3,/2-12
SYMBOL PARAMETER UNITS |NOTES
MIN. | MAX. MIN. | MAX. MIN. MAX.
tWCH | Write Command Hold:Time 20 - 20 - 25 - ns
Write Command Hold Time
t - - -
WCR referenced to RAS 65 75 90 ns
typ Write Command Pulse Width 20 - 20 - 25 - ns
Write Command to RAS ‘Lead
t - - -
RWL | Tiqe 20 25 30 ns
Write Command to CAS Lead
t - - -
CWL | Time 20 25 30 ns
tps Data Set-Up Time 0 - 0 - 0 - ns | 11
tDH Data Hold Time 20 - 20 - 25 - ns 11
tDuR Estgxgold Time referenced 65 _ 75 _ 90 _ ns
trer | Refresh Period - 8 - 8 - 8 ms
twycs |Write Command Set-Up Time 0 - 0 - 0 - as | 12
tcwp | CAS to WRITE Delay Time 25 - 25 - 30 - ns | 12
CRWD |RAS to WRITE Delay Time 85 - 100 - 120 - ns | 12
¢ Column Address to WRITE ) 5
AWD Delay Time 45 - 50 - 60 - ns | 12
CAS Set-Up Time (CAS before
t —_— - - -
CSR | 7ag Cvele) 10 10 10 ns
CAS Hold Time (CAS ‘before
t
CHR RAS cycle) 30 - 30 - 30 - ns
tRpc | RAS to CAS Precharge Time 0 - 0 - 0 - ns
CAS Precharge Time (CAS be-
t — - - -
CPT | fore RAS Counter Test Cycle) >0 30 60 ns
tepy | CAS Precharge Time - ‘ 15 - 15 - 20 - ns
Test Mode Enable Set-Up Time
t P - _ -
TES | referenced to RAS 0 0 0 ns
tTEH Test Mode Enable Hold Time 0 _ 0 _ 0 _ s

referenced to RAS
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TG511000P/J/Z-85, TC511000P/J/2-10
TC511000P/J/2-12

CAPACITANCE (Vgc=5V+10%, f=1MHz, Ta=0 " 70°C)

SYMBOL PARAMETER MIN. MAX. UNIT
C11 Input Capacitance (A0 vA9, DN) - 5
C12 Input Capacitance (RAS, CAS, WRITE, TF) - 7 pF
Co Qutput Capacitance (Doyr) - 7
NOTES:
1. Stresses greater than those listed under "Absolute Maximum Ratings" may cause

10.
11.

12.

14,

permanent damage to the device.
All Voltages are referenced to Vgg.

Iccl, Ice3s Iccss Iccs depend on cycle rate.

Iccis Icgs depend on output loading. Specified values are obtained with the
output open.

An initial pause of 200ps 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.

AC measurements assume tp=5ns.

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

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

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

Either tpey or trgy must be satisfied for a read cycle.

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

tycss CtRWD» tCWDp and tayp are not restrictive operating parameters. They are
included the data sheet as electrical characteristics only. If tycs 2 twcs
(min.), the cycle is an early write cycle and data out pin will remain open
circuit (high impedance) through the entire cycle; If tgyyp 2 tgyp{(min.),

tewp 2 teyp(min.) and tayp 2 ¢ wyp(min.), the cycle is a read-write cycle and
data out will contain data reaé 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 tycp(max.) limit insures that tgyc(max.) can be met.
trcp(max.) is specified as a reference point only: If tgep is greater than the
specified tgcp(max.) limit, then access time is controlled by tcac

Operation within the tgap(max.) limit insures that tgpc(max.) can be met.
trap(max.) is specified as a reference point only: If tgap is greater then the
specified tpap(max.) limit, then access time is controlled by tpa.
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TG511000P/J/Z-85, TC511000P/J/Z-10

TG511000P/J/Z-12

TIMING WAVEFQRMS

READ CYCLE
tRC
‘rp
— Vig — T tRAS ]
RAS VIL _ /
tcsH
CCRP tRCD “RSH tcRP
—_ Vg tcas
Cas Ve ___/ L\ / /
CAR
traD taaL
tasr tRAH tasc tcaH .
oo 3 TN v WU XTI,
TRCH
tros YRRH

v —_
Doyt COH

VoL —

e ://////////////////////I//‘*

AA

tcac

tcLz

CRAC

OPEN

LOFF

T

VALID DATA 2___

: VlH"orllL‘l

NOTE: "TF" pin should be connected to Vi, level or open, if "Test
Mode" is not used.
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TG511000P/J/2-85, TC511000P/J/Z-10
TG511000P/J/2-12

WRITE CYCLE (EARLY WRITE)

ViL —

tg tcsH
Vig — r tcas
= 7 O\ / 7

VIL

- "
s = X o WX == W
v o T/

SO/ ) T

| V)t ort L

NOTE: "TF" pin should be conmnected to Vy; level or open, if "Test
Mode" is not used.
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 TG511000P/J/2-85, TC511000P/d/Z-10

{;ﬁrcsllnnnP/J/ZIz e ;,Mgiﬁjﬁfijfﬂfquiﬂ; o

READ~WRITE CYCLE

CCRP trCD
- Vig — \ \ tcas
Vi, ——
. tcsH

tRAD CRAL

towL

“asR| | |traH| _tasc toan

40~a9 :i :ZZZZXI ROV }@Q oo W///////////////////////////////

tawD

tCWD

v = Z )

“‘144%%%%%%%%%%49&%

e T A%%%[

s XL,

Taa OFF
e —— —
LZ ___I ' '
% :" PIL’I
NOTE: "TF" pin should b ected to Vyp, level £ "Test
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TC511000P/J/Z-85, TC511000P/J/Z-10
TG511000P/J/2Z-12

FAST PAGE MODE READ CYCLE

tRp
. -—— . E\—
RAS
Vi, —
tcsH tpC CrSH
CCRP) tRCD tcas tcp tcp
I T ’
vig — ) tcas tcas
2 / l /N Y N
Vi — 3
CAR ; -], } tRAL
i
tasR taaH, fascy | tcaH | tasc tcad tasc| [caH
7 N 1 - i ‘—‘J
Vig —
A0~A9 //:sz ROW W coL P@{ coL W coL W{;//////////
Virn — d 1 1 ’
tRAD tRCH CRRH
tRCs trcs PRCH | CRCS CRCH
| :
Vig —
e ™ T 1 [ U
Vi — tcac tcac tcac :
taa taa ‘aa
CRAC tcpa tcpa
e, TOH T VALID VaLT VALID
ouT Vor — DATA DATA | DATA >
tcLz FOFP f-cLzl'jow tcLz tOFF
f ! ' |

s "HUuophtp!

NOTE: "TF" pin should be comnected to Vp level or open, if "Test
Mode" is not used. .
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~ TC511000P/J/Z-12

FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

AO~A9

WRITE

Dry

Doyt

~ TC511000P/J/2-85, TcsnonoP/.l/z-m

m__/ N N2\

= T = XD = YN = YT
= == SN L VT
N/ ) ey U ey WA

NOTE:

— A94 —

OPEN

O : ravorinn

"TF" pin should be conrnected to Vjp level or open, if "Test
Mode" is not used.



TG511000P/J/2-85, TC511000P/J4/2-10
TG511000P/J/Z-12

FAST PAGE MODE READ-WRITE CYCLE

trp
vig — ] CRASP
o \
vin —
tcsH
tprRWC
tFRP ERCD P top RsH
vig — \\ tcas ﬂ \ tcas ﬂ‘ X { tcas l j'}
Cas /
ViL — .
! tRALJ
tasc tasc
tasSR traH tasc tcaH ! CcAH Tcan
Vig —
A0~AS ROW ; coLuMH E@{Fsomw }@{ COLUMN | ///{///////////i/
Vi — h =
p ]
fRAD l Lewn tcw-LJ towD ezt
LawD ’ WJ '
tres |, \"C‘_‘T_L_1 Ly tewr tAWD| [FRWL
| T = ;
Vg — 1
WEITE // \ 1 \ \ \
Vip — r_d/ I
nWP' Swp twp
CRWD =
¢ ¢ . toH
DS| | DH DS tpH ‘ps
J ™
) Vi _f/ / NfVaLID // VALID)| VALID /
IN — / DATA A DATA /
tcLz ' terz tcLz
tcaC tcaG tcag
taa Caa AA
| traC tcpa tcra
Doys Vo — @(vum i§ A/ N vaLin 7 VALID |
Vor, — ( DATA DATA \ DATA
torF torr | torr

: "H'or"L"

NOTE: "TF" pin should be connected to Vi level or open, if "Test
Mode" is not used.
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o TB5IIDUUPIJ/Z-85 TGSIIUOI)P/J/ZIU

TC511000P/J/2-12

RAS ONLY REFRESH CYCLE

—— | - / .
G N/
w T

/)

J.

Vou —

Doyt
VoL

OPEN

M "H“O!‘"L"

NOTE: WRITE="H" or "L", A9="H" or "L"

"TIF" pin should be connected to Vi level or open, if "Test
Mode" is not used.
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TC511000P/J/Z-85, TC511000P/4/2-10

TC511000P/J/2-12
CAS BEFORE RAS REFRESH CYCLE
YRe
trp
Vig — “RAS
s /] \ \___
Vi, —
tRPC
tCPN SR CCHR
Vg — 7
CAS \ /
VIL —_—
toFF
Vou —T X
Doyt ) OPEN
VOL —— A

: VIHVI Orll Lll

NOTE: WRITE="H" or "L", AC ~vA9="H" or "L"

"TF" pin should be connected to Vyy level or open, if "Test
Mode" is not used.
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TC511000P/J/2-85, TC511000P/J/2-10
TG511000P/J4/Z-12 o

HIDDEN REFRESH CYCLE (READ)

AQ~A9

WRITZ

DouT

Vin

Vi, —
Vi —
Vig —

Vin —

Vou —

VoL —

Cras

LRP

tCRP

tRCD

CRSH

—

R\ CrAS

tCHR

ERAD tRAL
taR
tASR trat ‘asc tCAH

'

i

}QZZ&{ COLUMN

S

'RRH

/

tecac

taa

N

torr

=10

VALID DATA

>__

aai t'H'or"L"

NOTE: "TF" pin should be connected to V1L level or open, if
"Test Mode'" is not used.
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TG511000P/J/2-85, TC511000P/J/Z-10
TC511000P/J4/2-12

HIDDEN REFRESH CYCLE (WRITE)

X /
=l 7 N —
S/ R ) = U
wee = N~ =/

s = TN = X

V/A P "H'or"L"

NOTE: "TF" pin should be connected to Vij level or open, if "Test
Mode'" is not used.
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~ TC511000P/J/2-85, Tl:511000P/JIZlo

~ TG511000P/J/Z-12

CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

= DTN =
R e A /
/A R A
Doy :Z: : OPEN | r ‘VALID DATA >-—
V trcs E—j ]_355*}_
o ://///////////////// W
" v LIS, = i
= =TT e XTI,
READ-WRITE CYCLE - ! =
Vo — EQLQ
~ Doyt Voo OPEN - @4 VALID DATA
Ak | temr, |
awD TRWL
T e I \ S

vmw%%%%%

: 1:40 17,1

NOTE: "TF" pin should be connected Vi level o

is not used.

W = LI //////X
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T6511000P/J/2-85, TC511000P/J/2-10
TC511000P/4/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.

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.

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

Din

An, Am
—
— o
A ——0 NORMAL )
An,Am | 256K D
BLOCK
2 Ry
TF
An,Am
B Nch
— an, M [T 56K | L
BLOCK ‘
ol _ ~,
—————o0
—————0
an, D,
.J__I Am pyrra K ————0 NORMAL ’—1 out
———0
BLOCK [— <
C| P
. b [ wen
An,Am | 256K
BLOCK — J
)

TF Pin = Super voltage; Test Mode
TF Pin = Low level or Hi-Z; Normal

Truth Table in Test mode Function

A B [ D DOQUT
0 0 0 0 0
1 1 1 1 1
otherwise Hi-Z
Fig. 1
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TBSI IOOBP/J/Z -85, TC51 IUOBP/J/Z-IU
 TC511000P/J/2-12

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.

——— fo————
o3 Vg ’K /
VIL —

Vig — \\
Cas /
Vi —
tTES CTER
—
VIH(TF) -—J X
Vio -

Fig.2 Test Mode Cycle

—A-102 —




TG511000P/J/Z-85, TG511000P/J/Z-10
TG511000P/J/2-12

» Plastic DIP

Unit in mm

18 17 16 15 14 13 12 11 10

— T e T e B e DO e B e Y s 8 e B |

>
2\ . .
R0 /Y N
d fd e ] e Ced T eed T Cd T ]
1 2 3 4 5 6 7 8 9
228MAX. 7624025

ol
]
I
051MIN.
1]
50 MAX!

) 0~15°
¥ 'l v —| +01
- 025-005 \
25420.25 14£015 | =
=} =
0.5%015 0
o

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.l18 leads.

All dimensions are in millimeters.
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TC511000P/J/2-85, TC511000P/4/2-10
TC511000P/J/Z-12

« Plastic S0J

Unit in mm
1702 ~ 1727 o 0.9TYP.
26 25 24 23 22 8
B lnlwlnl BReEH
1
- Al -
= of A ©
& 1 4 &l g
I o i N
o 1
INDEX DOT a 3 g3
. = H ol o
| i
[ g g g as g m) | |mpmgmpmy ) .
12 34 5 $ 10 111213
0.66~0.78
L .
I |
Iigtl 0
< 0
0.38~048 127TYP.
. 95~99
+ Plastic ZIP Unit in mm

28aMAx 0
. [

N T

w
g
INDEX DOT § o
0/7 gl
&)
o 2N
ﬂ El +007
| v i °2%-a0s
asxal | ! z71ee. 129TYP
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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