TOSHIBA TC5118160CJ/CFT-50,-60

TENTATIVE TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT SILICON GATE CMOS
1,048,576-WORD x 16-BIT FAST PAGE DYNAMIC RAM
DESCRIPTION

The TC5118160CJ/CFT is a fast page dynamic RAM organized as 1,048,576 words by 16 bits. The
TC5118160CJ/CFT 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 TC5118160CJ/CFT to be packaged in a 42-pin plastic SOJ or a
50-pin plastic TSOP. The package size provides high system bit densities and is compatible with widely
available automated testing and insertion equipment. Other features include a single power supply of 5
V £ 10% tolerance and direct interfacing with high performance logic families such as Schottky TTL.

FEATURES

® 1,048,576-word by 16-bit organization ® Single power supply of 5V + 10%
® Fast access time and cycle time with a built-in Vg generator
¢ Low-power dissipation (max)
Operating: 1237 mW (50 ns type)

: 1018 mW (60 ns type)
TC51181 FT .
CS1181500)/C Stand by : 55mW  (both devices)
=50 -60 ® Unlatched outputs at cycle end allows two-
trac | RAS Access Time 50 ns 60 ns dimensional chip selection e _
. Column Address ® Read-Modify-Write, CAS-before-RAS refresh, RAS-
AA 25 ns 30ns Only refresh, Hidden refresh and Fast Page mode
Access Time capability
teac | CAS Access Time 13ns 15ns ¢ All inputs and outputs TTL-compatible
. ® 1024 refresh cycles per 16 ms
tre Cycle Time 90 ns 110 ns ® Package
tpc Fast Page Mode CJ : S0OJ42-P-400-1.27, 1.66 grams
Cycle Time 35ns 40ns CFT: TSOP Il 50/44-P-400-0.80, 0.53 grams
PIN ASSIGNMENT (TOP VIEW) PIN NAMES
Plastic SOJ Plastic TSOP
Vee 01 a2 vsg Vee 01 500 Vss AD to A9 |Address Inputs
Vo1 1]2 411 |/016 :;8; E § 23% :;8}? RAS Row Address Strobe
11021 |3 40 {1/015
m - 1703 g 4 470 1/014 _ Column Address Strobe
1103 | |4 39 |I/O014 /10405 460 1/013 UCAS
1704 |15 38L{1/013 Vec O6 450 Vgg /Upper Byte Control
Vec L6 37| 1Vss Vo> Q7 4ag /012 Column Address Strobe
1os []7 se[Juor2  VOST8 NS s |, Bvie Control
W ] ower e Lontro
/06 L {8 3s5L1von 1708 410 4101709 — Y
1107 119 34| |1/010 NC Q11 400 NC WE Write Enable
/1081 |10 33| 1/09 p—
NC ; 11 32[]NC OE Output Enable
% L] g §g= IL_JCCAASS nedis 3601 NC /01 to 1/016 |Data Input/Output
VE L T e NCO16 350 LCAS Vee Power (+ 5V)
RAS | [14 29| |OE WEO17 340 UCAS
Nc []15 28[]A9 RAS [] 18 330 OF Vss Ground
Nc [ 116 27[1A8 NC Q19 320 A9 ;
20 =17 26= e N 020 310 A8 N.C. No Connection
Al =18 25=A6 A0 O 21 300 A7
L = A1 022 290 A6
A2] 119 241 A5 A2023 280 A5
A3 []20 23[]A4 A3 024 270 A4
Vee 21 22[ Vg Vcc 025 2601 Vgs

961001EBA2

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a maifunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA

TC5118160CJ/CFT-50,-60

BLOCK DIAGRAM
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TOSHIBA

TC5118160CJ/CFT-50,-60

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNIT NOTES
Input Voltage Vin -0.5 to Vec + 0.5 Y 1
Output Voltage Vour -0.5 to Vcc + 0.5 v 1
Power Supply Voltage Vee -05ta7 \ 1
Operating Temperature Torr 0 to 70 °C 1
Storage Temperature Tstg -55 to 150 °C 1
Soldering Temperature (105) TSOLDER 260 °C 1
Power Dissipation Pp 1.6 w 1
Short Circuit Output Current lout 50 mA 1
DC RECOMMENDED OPERATING CONDITIONS (Ta=0° to 70°C)
SYMBOL PARAMETER MIN TYP MAX UNIT NOTES
Vee Supply Voltage 45 5.0 5.5 \ 2
Viy Input High Voltage 24 - Vee + 0.5% Vv 2
Vi Input Low Voltage —0.5%* - 0.8 \ 2

*

%k

Vee + 2.0V at pulse width = 20 ns. (pulse width is measured at Vcc)
—2.0V at pulse width = 20 ns. (pulse width is measured at Vss)
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TOSHIBA TC5118160CJ/CFT-50,-60

DC CHARACTERISTICS (Vcc =5V * 10%, Ta = 0° to 70°C)

SYMBOL PARAMETER MIN MAX | UNIT | NOTES
OPERATING CURRENT TC5118160CI/CFT-50 | - 225
lee Average Power Supply Operating Current mA | 3,4,5
(RAS, UCAS, LCAS, Address Cycling: tge = tge min) | TC5118160CHCFT-60 | - 185
STANDBY CURRENT
lccz Power Supply Standby Current - 2 mA
(RAS = UCAS = LCAS = V}u)
RAS- ONLY REFRESH CURRENT TC5118160C)/CET-50 _ 225
lccs Average Power Supply Current, RAS-Only Mode mA 3,5
(RAS Cycling, UCAS = LCAS = Vi4: tre = tre min) TC5118160C)/CFT-60 - 185
FAST PAGE MODE CURRENT TC5118160CJ/CFT-50 - 100
Average Power Supply Current, Fast Page Mode
'ccs | (RAS = Vi1, UCAS, LCAS, Address Cycling: toc = t mA 348
=V, , , ress Cycling: =
! I yeing: tec = e | restig160cicFT-60 | - | 90
min)
STANDBY CURRENT
lecs Power Supply Standby Current - 1 mA
(RAS = UCAS = LCAS = V¢ = 0.2V)
CAS-BEFORE-RAS REFRESH CURRENT TC5118160CJ/CFT-50 _ 225
Icce Average Power Supply Current, CAS-Before-RAS mA 3,5
Mode (RAS, UCAS, LCAS Cycling: trc = tre min) TC5118160CUI/CFT-60 | - 185
INPUT LEAKAGE CURRENT
I Input Leakage Current, any input -10 10 A

(0V = V|y = V¢, All Other Pins Not under Test = 0V)

OUTPUT LEAKAGE CURRENT

lo v . -10 10 pA

(Dour Is disabled, 0V = Voyt £ Vo)

OUTPUT LEVEL

Vou 24 - v
Output H Level Voltage (Ioyt = —5mA)

OUTPUT LEVEL

Output L Level Valtage (loyt = 4.2 mA)

VoL
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TOSHIBA TC5118160CJ/CFT-50,-60

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS
(Vece =5V + 10%, Ta = 0° to 70°C) (Notes 6, 7, 8)

TC5118160CJ/CFT
SYMBOL| PARAMETER -50 -60 UNIT | NOTES
MIN MAX MIN MAX
tre Random Read or Write Cycle Time 90 - 110 - ns
trRviw Read-Modify-Write Cycle Time 126 - 150 - ns
tpc Fast Page Mode Cycle Time 35 - 40 - ns
termw | Fast Page Mode Read-Modify-Write Cycle Time 71 - 80 - ns
traC Access Time from RAS - 50 - 60 ns 9,14,15
tcac Access Time from CAS - 13 - 15 ns 9,14
taa Access Time from Column Address - 25 - 30 ns 9,15
tepa Access Time from CAS Precharge - 30 - 35 ns 9
toz CAS to output in Low-Z 0 - 0 - ns
torF Output Buffer Turn-off Delay 0 13 0 15 ns 10
tr Transition Time (Rise and Fall) 3 50 3 50 ns 8
trp RAS Precharge Time 30 - 40 - ns
trAS RAS Pulse Width 50 10,000 60 10,000 ns
trasP RAS Pulse Width (Fast Page Mode) 50 100,000 60 100,000 ns
tRsH RAS Hold Time 13 - 15 - ns
tance ?éitizseTliﬂnled;rom CAS Precharge 30 _ 35 _ ns
tesH CAS Hold Time 50 - 60 - ns
teas CAS Pulse Width 13 10,000 15 10,000 ns
treD RAS-to-CAS Delay Time 18 37 20 45 ns 14
trRAD RAS-to-Column-Address Delay Time 13 25 15 30 ns 15
terp CAS-to-RAS Precharge Time 5 - 5 - ns
tep CAS Precharge Time 10 - 10 - ns
tasr Row Address Set up Time 0 - 0 - ns
trRAH Row Address Hold Time 8 - 10 - ns
tase Column Address Set up Time 0 - 0 - ns
teaH Column Address Hold Time 8 - 10 - ns
trAL Column-Address-to-RAS Lead Time 25 - 30 - ns
tres Read Command Set up Time 0 - 0 - ns
trRCH Read Command Hold Time 0 - 0 - ns 1
tRRH Read Command Hold Time Referenced to RAS 0 - 0 - ns "
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TOSHIBA TC5118160CJ/CFT-50,-60

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS (Continued)

TC5118160C)/CFT
SYMBOL| PARAMETER -50 -60 UNIT NOTES
MIN MAX MIN MAX

twceH Write Command Hold Time 8 - 10 - ns

twp Write Command Pulse Width 8 - 10 - ns

tRwL Write-Command-to-RAS Lead Time 8 - 10 - ns

tewl Write-Command-to-CAS Lead Time 8 - 10 - ns

tps Data Set up Time 0 - 0 - ns 12
tpH Data Hold Time 8 - 10 - ns 12
tReF Refresh Period - 16 - 16 ms

twes Write Command Set up Time 0 - 0 - ns 13
tcwp | CAS-to-WE Delay Time 36 - 40 - ns 13
tRWD RAS-to-WE Delay Time 73 - 85 - ns 13
tawp Column-Address-to-WE Delay Time 48 - 55 - ns 13
tcpwp | CAS-Precharge-to-WE Delay Time 53 - 60 - ns 13
tesr CAS Set up Time (CAS-before-RAS Cycle) 5 - 5 - ns

teHr CAS Hold Time (CAS-before-RAS Cycle) 8 - 10 - ns

tRpc RAS-to-CAS Precharge Time 5 - 5 - ns

tepr (C:;,:S?k::::lfei%n?:unter Test Cycle) 20 - 20 - ne

tROH RAS Hold Time Referenced to OE 8 - 10 - ns

toea OE Access Time - 13 - 15 ns 9
toeD OE-to-Data Delay 13 - 15 - ns

toLz OE to Output in Low-Z 0 - 0 - ns

toez Output Buffer Turn-off Delay Time from OE 0 13 0 15 ns 10
toen OE Command Hold Time 8 - 10 - ns

tops Output Disable Set up Time 0 - 0 - ns

CAPACITANCE (Vcc =5V * 10%, f = 1 MHz, Ta = 0° to 70°C)

SYMBOL PARAMETER MIN MAX UNIT
Cn Input Capacitance (A0 to A9) - 5 pF
2 Input Capacitance (RAS, UCAS, LCAS, WE, OE) - 7 pF
Co I/0O Capacitance (I/01 to 1/016) - 7 pF
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TOSHIBA TC5118160CJ/CFT-50,-60

NOTES:

1. Conditions outside the limits listed under “Absolute Maximum Rating” may cause permanent
damage to the device.

All voltages are referenced to Vgg.
Icc1, Ices, Icca, Icce depend on cycle rate.

Icc1, Icca depend on output loading. Specified values are obtained with the output open.

A

Address can be changed once at most while RAS = Vy1. In case of Igg4, it can be changed once at
most during a Fast Page mode cycle (tpg).

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

7. AC measurements assume tT = 5ns.

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

9. This is measured with a load equivalent to 2 TTL loads and 100 pF.

10. toFF (max) and togz (max) define the time at which the output goes open circuit and are not
referenced to output voltage levels.

11. Either tgen or tRrg must be satisfied for a Read cycle.

12. These parameters are referenced to UCAS or LCAS leading edge of CAS in Early Write cycles and
to leading edge of WE in Read-Modify-Write cycles.

13. twcs, tRwD, tcwp, tawp and tcpwp are not restrictive operating parameters. They are included in
the data sheet as electrical characteristics only. If twcs = twes (min), the cycle is an Early Write
cycle and the data out pin will remain open circuit (high impedance) through the entire cycle; If
tRwD = trwD (min), tcwp = tcwp (min), tawp = tawp (min) and tcpwp = tcpwp (min) (Fast Page
mode), the cycle is a 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.

14. Operation within the trop (max) limit ensures that tpac (max) can be met.
treD (max) is specified as a reference point only: If trep is greater than the specified trop (max)
limit, then access time is determined by tcac.

15. Operation within the tRap (max) limit ensures that tRac (max) can be met.
trRAD (max) is specified as a reference point only: If trap is greater than the specified tRap (max)
limit, then access time is determined by taa.
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TOSHIBA TC5118160CJ/CFT-50,-60

TIMING DIAGRAMS

READ CYCLE
tre
tras trp
Vi — 3 —
RAS N / \
V||_ —_— N
tesn
tere trep trsH tere
_ Viy —
UCAS, g \\ teas / /
LCAS ViL — tRAD X
t tRAH e
NSR |ei tasc < |alCAH,
ViH o
AOtons ROW COLUMN }% %( ROW
IL -~
tren
tres trRH
_ Vin 4 3
WE /
ViL
troH
tan
toea
_ Viy — \ o
OF \ /
ViL — X
teac Tore
trac toez
VoH— v N
/101 to 11016 Hi-Z \ DATA-OUT v/
VoL— toLz J X 4
tcLz

Note: Dy = Hi-Z

: HorlL
@: Invalid Data
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TOSHIBA

TC5118160CJ/CFT-50,-60

BYTE READ CYCLE

UCAS
(LCAS)

LCAS
(UCAS)

A0 to A9

I/09 to /016
(/01 to 1/08)

tre
tras trp
Vih — 3\ /—I—S
Vip — -~ b \
tesu
| tCRP treD trsH tcrp
" N —a
V||_ — X
terp trpc
ViL trAD
t trAH taat
AR |l tasey | | o [ tean,
ViH 3 v d 3
_/ ROW COLUMN % % ROW
ViL 7 x 7
tren
tres | trRH
Vi — W
ViL —
trRoOH
tan
toea
ViH — \\ /—l-
Vi — =
teac torr
trac toez
VOH— - L
y Hi-Z X DATA-OUT >
o toLz 7
Tez
Note: Dy (/01 to I1/08) = Don’t Care 7
Dy (/09 to VO16) = Hi-Z A ort
Dour (VO1 to 1/O8) = Hi-Z : Invalid Data

[

Diy (/09 to 1/016) = Hi-Z

Dy (/01 to 1/08) = Don't Care )

Doyt (/09 to 1/016) = Hi-Z
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TOSHIBA TC5118160CJ/CFT-50,-60

WRITE CYCLE (EARLY WRITE)

tre
tras [ trp
Vih — b
RAS \ \
V||_ _— -
tesh
e tCrP trep tRSH tcrp
UCAS, Vin — A -‘\\;‘s teas / / i
LCAS V||_ — trRAH
. traL
ASR
e tasc tean
Vin -+
A0 to A9 ROW COLUMN ROW
Vi o~
| traD te
=< > WL
“twes tweH
L Vih — twe
WE
ViL —
trwi

tps tpy

V|H —_—
I/01 to 11016 DATA-IN M
ViL 7

Note: Doyt = Hi-Z : Horl
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TOSHIBA

TC5118160CJ/CFT-50,-60

BYTE WRITE CYCLE (EARLY WRITE)

RAS

UCAS
(LCAS)

LCAS
(UCAS)

A0 to A9

1109 to /016
(/01 to 1/O8)

tre
tras trp
Vip — \ /—F—3
Vi — -~ \
tesu
e tcrP trep trsH tcrp
Vi ——
IH \\ tcas / /r_
V||_ e N
terp trre
VIL tRAH
tral
tA‘SR, tasc tean
Vin # X
/ ROW COLUMN }% % ROW
V||_ N
1
|‘ R0 tewl
“Ttwes twer
" % -
ViL —
tRwL
Vin _/
Vi
tps tpH
Viu \
DATA-IN M
V||_ 7~

Note:

Dy (/01 10 1/08) = Don't Care

(Din (/09 10 1/016) = Don't Care)
Dout = Hi-Z

:HorL
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TOSHIBA TC5118160CJ/CFT-50,-60

OE-CONTROLLED WRITE CYCLE

Tre
tras | trp
Vih —
RAS N \
V||_ _ I
tesu
1o tcrP treD troH terp
_ teas
UCAS, Vi — "\\ / /"
LCAS VL — tRAD X 2
: " traL
RAH
ASR| R tasc tean
ViH 3 +# b
A to A9 ROW COLUMN }% %( ROW
ViL -~
« LCWL ;|
trwi
twe
- Vig —
WE \
Vip — X
t
topg | 25
. Vih —2
OE
ViL —
D5 toH

Vin
V01 to 11016 _/ DATA-IN
V”_ -3

L
Note: Doyt = Hi-Z : Horl
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TOSHIBA

TC5118160CJ/CFT-50,-60

OE-CONTROLLED BYTE WRITE CYCLE

RAS

UCAS
(LCAS)

LCAS
(UCAS)

A0 to A9

1/09 to /016
(/01 to 1/08)

Tre
tras trp
VIH — -\\ ﬂ—l
ViL — X~ \_
tesu
L LCrP trep trsH terp
teas
Vih — \\ / /!-
V||_ — . 4
TreC
 [CRP |
VIH —/ W
ViL trAD
traL
tasr| [RAH  tasc tean,
V|H —_ - - X
ROW COLUMN % % ROW
ViL — 7
towt
trwi
twp |
Vih — \
V||_ —_— =
toen
tobs <
_)1_
ViL
el pH
Vih —
DATA-IN
V||_ 7

Note:

Din (/O1 to 1/08) = Don't Care
(D\y (709 to 1/O16) = Don’t Care)

Doyt = Hi-Z

:HorL
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TOSHIBA

TC5118160CJ/CFT-50,-60

READ-MODIFY-WRITE CYCLE

RAS

UCAS,
LCAS

A0 to A9

I/O1 to /016

ViH

ViL

Vou

tRMW
tras L tRP
— .\\ }_A
—_— X \
tesu
tere trep trsH tCRR
teas
—_— \ / .
— trap \ X 2 /
tasr| [tRaH  tasc tcAH
< -
-, ’4
ROW COLUMN W ROW
A §
tawp towl |
tRes | tewp tRwL
twe
. ‘i
trwo
taa
toea
—_— \ _
_ X /
tRAC toep Jor,
Hi-Z DATA-IN %
tcac
torz
—_— ) ; ;§
Hi-Z ’
- y)DATA ouyp
torz
taz

:H

orL

@: Invalid Data
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TOSHIBA TC5118160CJ/CFT-50,-60

BYTE READ-MODIFY-WRITE CYCLE

TRMW
tras trp
RAS N / \
V||_ _— -
t tesH tere
CRP tren tC:SRSH
UCAS Vin — \\ /
(LCAS) V||_ e =
tcrp trec
B as
LCAS ViK
(UCAS) " tRAD
tasr| |tRan  tasc teaH
et
Vi — ) o \
AQ to A9 / ROW COLUMN % % ROW
V||_ b\
tAwD tewl
tres tewp trRwL
twe
. Vih —2 4
" 4 NV
Vi — trwp T~ T
taa
v toea
H—
o " | /
Vi — N
trRAC toep b Ion
V —_—
I Hi-Z DATA-IN %
ViL —
1109 to /016 teac
(/01 to 1/08) loez
Vou— !K iIr N
Hi-Z SEADATA-OUT
VoL— N X 4
tolz
teiz
Note: Dy (/01 to I1/0O8) = Don't Care “Horl
Doyt (/01 to 1/08) = Hi-Z .
: Invalid Data

(D|N(I/09 to 1/016) = Don't Care)
Dour (109 to 1/016) = Hi-Z
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TOSHIBA

TC5118160CJ/CFT-50,-60

FAST PAGE MODE READ CYCLE

RAS

UCAS,
LCAS

A0 to A9

/01 to 11016

trasp trp
" \ 1 \_
V||_ i b\ F A
tpc tpc trsH t
CRP
tere tr¢D tep trHCP
| tcas feas | Teas
Vih — trRAD \ / \ = ]
tep 2,
ViL =/ tgan =1 7 7 K Z
TesH tean TrAL
tasg tasg Lean tasc tasc| [Tea
Viy - o
%{ ROW COL.1 coL.2 }%{ COLN ROW
Vi F N 7 n
tres trey | ltRes  TRCH] tres | treH
|
Viy _/ / tRoH
ViL tan tRRH
taa taA T
" tcpa tepa
toea toea toea
Vig — \\
Vi —
torr tea torF
' A |toEz = 1oEZ
Z
VoH— K B\ —\
VoL — Dour 2 |/ ' :7 Doyt N _>_
-1 ‘_’
tolz
tez

Note: D|N = Hi-Z

: Horl
@: Invalid Data
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TOSHIBA

TC5118160CJ/CFT-50,-60

FAST PAGE MODE BYTE READ CYCLE

RAS

UCAS
(LCAS)

LCAS
(UCAS)

A0 to A9

I/09 to /016
(I/01 to 1/08)

ViH

ViH
ViL

Vin

VoH

Vou

trasp tre
_ /
— 4 \_
tpe tec trsH
terp treD tep truce tCRp
| teas . , teas .
/PN NN /
— / A Z /
t 1
CRP RPC
% trAH
tesh tean traL
t T
tasr tasc tea ASC tasc] [tea
—% : L B
ROW . COL.1 COL.2 % COL.N ROW
- . .
tres | trey | tres  tRoy|, tres  Srer
—
T trRH
tan tan tan !
" tepa ) tepa
loea toea toEA
— \ \ \ r
— p ¥ N
tRAC torg. teac torr teac torr
feac toEz LoE7_ toez
- i Jé W X \
= Doyt 1 }— A Dour 2 | Doyr N
i
toLz torz torz
toz ic1z te 7

Note:

Din (VO1 to 1/O8) = Don't Care

Doyt (01 to 1/O8) = Hi-Z
(D”\,(I/OQ to I/016) = Don't Care )
Dour (109 to 1/016) = Hi-Z

: HorlL
@: Invalid

Data
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TOSHIBA

TC5118160CJ/CFT-50,-60

FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

RAS

UCAS,
LCAS

AQ to A9

I/01 to /016

trasp trp
Vi — !'\ /
Vi — N 7- \
trc tpc .
t t
| CRP trep tep tcp RSH CRP

teas teas teas
" \ /N /N
Vi tran = N F P4

tesH traL

tash tasc tCAﬂ tasq |tcan tasc| Itea
Vin X 7
ROW COL.1 COL.2 COL.N ROW
ViL —= 3 7
tRAD tewt tow towl
" twes twcH twes Twey ' tRwL

twe Twe twes twc
ViH / twe
V||_ 2
Vin _/
ViL

tps ton tps tn _,  tos ton
Vih —2 2
Dy 1 Din 2 Din N

ViL — %\- N

Note: Doyt = Hi-Z

:HorL
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TOSHIBA

TC5118160CJ/CFT-50,-60

FAST PAGE MODE BYTE WRITE CYCLE (EARLY WRITE)

RAS

ViL
UCAS ViH
(LCAS) Vi
[CAS Vik
(UCAS) ViL

\%
A0 to A9 IH

ViL
— Viy
WE

ViL
_ VIH
OE

ViL

I/09 to /016 Viy

trasp trp
TN /]
— N /1 I\
tpc tee
terp trep tep tcp tRsH terp
e ad
| teas teas teas
— \ /N /N i
terp trec
i
Z traH
tesH trAL
ke g fo A ey ey fas| I
2 N i’ . 2
ROW CoL.1 coL.2 COLN %@ow
A X ~
| trap towl towL towe |
" twes twen twes twey tRwL
twp [twp twes twey
R\ L 4N
tps toH o tps ton tps oy
A
% Diy 1 Din 2 D N

(/01 to 1/08) Vi

Note: Dy (/01 to I/08) = Don’t Care
(DN (709 to 1/016) = Don’t Care)

DOUT = HI-Z

:HorL
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TOSHIBA

TC5118160CJ/CFT-50,-60

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RAS

UCAS,
LCAS

A0 to A9

I/01 to /016

trasp trp
Vih — X tesh V \
ViL — -
trep tep tcre
PRy IpRMWY tRrsH
teas teas teas
o A /N [ N //
viL — traD X 3 o
tep
tRAH tean, traL
AR tas tean tas tasg
V —5 -3 - -
VR % R0, N ) X
IL !
trwD tewp tepwn
tres tewp tepwn tewp trwi
Tewl
ViH _/ /"r / /
ViL 4 tawp \k_l tawb XC—J tAwD X
tan towL tan towL tan
toea tywp ToeA Twp Toep| twp
M \L N ) \ /7
ViL — ;
trac tepa tcpa
toen t t
teac D9| teag OFR tpgl tche OfR tps
Vi — X . k L
v Din 1 ) Din2 ) DN e
IL
> |JDH [[(Elﬂ
toEz toEz toez
[eE—1 [eE—m
Vonu—
v @Douﬂz @DOUTZE DOUT'\E
oL
folz toLz tolz
Dz tes o

:HorL

@: Invalid Data

1997-08-10 2
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TOSHIBA

TC5118160CJ/CFT-50,-60

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

RAS

UCAS
(LCAS)

LCAS
(UCAS)

A0 to A9

1109 to 1/016
(/01 to 1/01)

trase trp
Vig — ’\ tesH Z \
viL —
tRCD tep terp
tpRMW tprMW trsH
teas feas teas
Vih — X Z B Y tean /
ViL — traD \\'\' 5 \- _,_7 X _‘_/
tep
terp trRre
Vi 7 =
Vi
tRAH tean, TraL
tagr Tas tear tas tase
v v v v Y
v %ROWE@Z_COLA W %_ coL.2 % | coLN _W Row
I
trwD tewp terwn
tacs tewp tepwn tewp trwi
tewl
w7 N L/ N/ \
ViL tawD —a tawD K tawD
tan tewl tan tewl L7V
toea twp toEA twp toEA twe
o N/ L |/ N W
ViL — -
trAC X tcpa tepa
toE It
teac [l tpg teac PR tps teac progl ths
Vi — v
y Din 1 ) Dn2 ) DN p——
[
— 2
h
towz toLz toiz
teiz toez taz toez t toez
Von— Y v
© Dourt! DOUTZE DOUTI\E
VoL—
Note: Dy (I/O1 to 1/0O8) = Don‘t Care % :Horl

Doyt (V01 to 1/08) = Hi-z
(D”\,(IIOQ to 1/016) = Don't Care)
Doyt (/09 10 1/016) = Hi-Z

@: Invalid Data
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TOSHIBA TC5118160CJ/CFT-50,-60

RAS-ONLY REFRESH CYCLE

tre

tras

_ Vi — 3 .
e Vip — \“ / \—

t
tcrp RPC
UCAS, ViR — R
LCAS V) —
Vin
AO to A9 ROW
V||_ " 7

2 C

ROW
Note: WE, OE =H or L
! %
Dy =Hor L VA Hor L
CAS-BEFORE-RAS REFRESH CYCLE
tre
trp trp
tras }

. ViH —
RAS

ViL _—/ \‘* \7

trec,
ter |tc'5‘R tcHRr |
UCAS, Vi — V
LCAS Vi — /

Vor—"\ |
/01 to 11016 Hi-Z

VOL__/

Note: WE, O, A0 toA9 = Hor L P
Dy=HorlL VA : oL

1997-08-10 22/29



TOSHIBA TC5118160CJ/CFT-50,-60

HIDDEN REFRESH CYCLE (READ)

tre tre
Tras trp trp
tras |
V|H _ — - -
s \ / \ N
Vi — -~ P4 A
terp treD tRSH tenr terp
Vi — X r
UCAS, _/ \\
LCAS ViL — LS
trAD
tasr tAsC t(C_A)H
ViH #
A0 to A9 % ROW COLUMN % ROW
ViL g W N ,
1rRAH
tRes tRRH
Vi —3 r X
WE / %
ViL —
tan
toea_
Vi —= £
oF N /
ViL — b
teac e LOFF
trac tokz
Von — 2\ \
/101 to 11016 e DATA-OUT 5—
Voo — x 4
toLz
teiz

:HorL

Note: Dy = Hi-Z
IN @: Invalid Data
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TOSHIBA TC5118160CJ/CFT-50,-60

HIDDEN REFRESH CYCLE (WRITE)

Ire tre
tras trp trp
tras |
Vi —— y -
RAS \ / \ \n__
VlL _— _‘ 1- =
t‘TRP trep tRsH teHr terp
UCAS, Vih — *\\ f
traD
LCAS Vi — tasc. N
trAH
tasr tcan
et
Vin -+
A0 to A9 ROW| COLUMN ROW
VL N 7 N |
twes, twen
twe
Vin —
WE /
V”_ -
_ Vih —2
OE
ViL —
tps ibH |

Viy
/101 to 11016 DATA-IN
ViL

Note: Doyt = Hi-Z Z HorlL

1997-08-10 24/29



TOSHIBA TC5118160CJ/CFT-50,-60

CAS-BEFORE-RAS REFRESH-COUNTER TEST READ CYCLE

RAS

UCAS,
LCAS

A0 to A9

/01 to /016

trp
tras
Viy — /L n 'R
Vip — ’T N
¢ teeT trsH terp
CSR
T SR tcHr } tcas L
IH \ / y
Vii — X
trRAL
Tasc_ tcaH
V|H E
V||_ N b
tRRH
t|§ trcry
" T
ViL
troH
toea
Vip — \ /
ViL — h ¥
teac torr
tan toez
VOH_ i _;‘ b
Hi-z { DATA-OUT >—
VoL — X7 X 7
toz
taz
%
Note: Dy = Hi-Z ] Hort

@: Invalid Data
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TOSHIBA

TC5118160CJ/CFT-50,-60

CAS-BEFORE-RAS REFRESH-COUNTER TEST WRITE CYCLE

RAS

UCAS,
LCAS

A0 to A9

I/01 to /016

trp
trAS
Vig— /L AL
Vi — pa \
L teer trsH terp
Tesr teur teas
Vigy — \ /
Vi — X
tral
tasc tean
VIH =
ViL -~
trwi
towt
twes tweH |
« 2 )
Vi N
Vig —
ViL —
I tDS ]
Vin
DATA-IN
ViL —

Note: DOUT = Hi-Z

:HorL
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TOSHIBA TC5118160CJ/CFT-50,-60

CAS-BEFORE-RAS REFRESH-COUNTER TEST READ-MODIFY-WRITE CYCLE

trp
tras
Viy — iIr n 'R
RAS v 1/
L — 2 \
¢ o tepT tRsH tcrp
CSR teur teas
UCAS, Vi — ~ \ / 4
LCAS V|L R N
trRAL
TasC, teaH
V|H E
Avtord % COLUMN }W %( ROW
L N .
tawp Low |
Tres tewp Trwi
| twp
Vi —~
WE \
V||_ N 2
taa
v toea
_ H —
OF \\ /
ViL — X
toep|, 1o toH
Vi —
Hi-z Diy W
Vip — X 4
teac
/01 to /016 torz
—_—
Von— ] BTN 7
v Hi-Z DOUT
oL— x
toz
teiz

: Horl
@: Invalid Data
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TOSHIBA TC5118160CJ/CFT-50,-60

OUTLINE DRAWING (S0J42-P-400-1.27)

Unit: mm
42 22
I_II_H_II_!I_!H_J—IF_II_II_IF‘IF‘IF—II—IF‘IFWI—IWWI_H_I\ .
s N /Ej_‘_
o o
- -
ol 8 E
3 B 1
- = s3]
o A ol
— Ll
\*C]) 5
N R I N N I (N N N N N N N N N O D 3

1 21

I 27.73MAX |
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o715,
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=
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TOSHIBA TC5118160CJ/CFT-50,-60

OUTLINE DRAWING (TSOPII 50/44-P-400-0.80)

Unit: mm

50 40 36 26
NAEEAAAAAAR ARARAARARAR— T 2
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2l
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jHHHHﬂHHHH FEEAHEBAEARA. | 9
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