TOSHIBA TC51V18165CJ/CFT-50,-60

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

The TC51V18165CJ/CFT is an EDO (hyper page) dynamic RAM organized as 1,048,576 words by 16
bits. The TC51V18165CJ/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 TC51V18165CJ/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
il{}')Tp'll‘%J of 8.3V £ 0.3V tolerance and direct interfacing with high performance logic families such as

FEATURES
® 1,048,576 word by 16 bit organization ® Single power supply of 3.3V £ 0.3V
@ Fast access time and cycle time with a built-in Vg generator
e Low-power dissipation (max)
TC51V18165CY/CFT Operating: 810 mW (50 ns type)
50 60 : 666 mW (60 ns type)
— , Stand by : 1.8 mW  (both devices)
trac | RASAccessTime 50ns 60 ns ® Unlatched outputs at cycle end allows two-

taa | Column Address dimensional chip selection
25ns 30ns ® Read-Modify-Write, CAS-before-RAS refresh, RAS-

A Ti

foces me , Only refresh, Hidden refresh and EDO(Hyper
teac | CAS Access Time 14ns 17 ns Page mode) capability
tre Cycle Time 84ns 104 ns All inputs and outputs TTL-compatible

turc | Hyper Page Mode - - %)g%ﬁaxgefresh cycles per 16 ms
Cycle Time CJ : 50J42-P-400-1.27, 1.66 grams
CFT: TSOP I 50/44-P-400-0.80, 0.53 grams

PIN ASSIGNMENT (TOP VIEW) PIN NAMES
Plastic SOJ Plastic TSOP
Vee L1 42[ Vg Vee 01 500 Vg A0 to A9 [Address Inputs
o112 a1 ]1/o016 110142 4901 /016 p—
02 L 3 40= VO15 /02 03 480 /015 RAS Row Address Strobe
103 [ 4 39 Juo1s VO304 470 1014 —— [Column Address Strobe
L | - 1104 05 460 /013 UCAS
o4 115 38 |I/013  vcO6 450 Vs /Upper Byte Control
Vee LI6 37 Vss 1705 47 4411 1/012 CAS Column Address Strobe
1705 [] 7 36[Jryo12 170608 43p 1/011 /Lower Byte Control
osfls  sfuot 1S, aRin T
o7 9 3aJvo10  “Ned1 400 NE VlE Write Enable
1708 | 110 33 |/09 OE Output Enable
Nc [] 1 32[INC
Ne [ 12 31 ]LCAS nedis 260 Ne I/O1 to /016 |Data /O
WE [ 13 30 ] UCAS LA,
Ve = === NcO16 350 LCAS Vee Power (+ 3.3V)
RAS L114 291 |OE WE Q17 34f1 UCAS
NCL|15 28| |A9 RAS 018 330 OF Vgg Ground
Nc []16 27[1A8 NC 19 320 A9 :
Ao l17 26 A7 NC 020 310 A8 N.C No Connection
B = A0 021 300 A7
o H . e A1 022 2901 AG
L L A2023 280 A5
A3[]20 23| |A4 A3 024 270 A4
Vee L 21 22| |Vss Vee 025 26[ Vg5

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 TC51V18165CJ/CFT-50,-60

BLOCK DIAGRAM
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TOSHIBA

TC51V18165CJ/CFT-50,-60

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNIT NOTES

Input Voltage Vin -0.3 10 Ve + 0.3 Vv 1

Output Voltage Vour -0.3 to Vec + 0.3 v 1

Power Supply Voltage Vee -03t0 46 Y 1

Operating Temperature Torr 0 to 70 °C 1

Storage Temperature Tste -55 to 150 °C 1

Soldering Temperature (105s) TsoLDER 260 °C 1

Power Dissipation Pp 1.0 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 3.0 33 3.6 \ 2
\um Input High Voltage 2.2 - Vee + 0.3% \ 2
Vi Input Low Voltage —0.3** - 0.8 \ 2

*

* &

Vee + 1.2V at pulse width

= 20 ns (pulse width is measured at V¢c)

- 1.2V at pulse width = 20 ns (pulse width is measured at Vgg)
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TOSHIBA TC51V18165CJ/CFT-50,-60

DC CHARACTERISTICS (Vcc = 3.3V 2 0.3V, Ta = 0° to 70°C)

SYMBOL PARAMETER MIN MAX UNIT | NOTES

OPERATING CURRENT TC51V18165C)/CFT-50 - 225

lcci  |Average Power Supply Operating Current mA 3,45
(RAS, UCAS, LCAS, Address Cycling: tpc = trc min) TC51V18165C)/CFT-60 - 185
STANDBY CURRENT

lccz | Power Supply Standby Current - 1 mA
(RAS = UCAS = LCAS = V)
RAS-ONLY REFRESH CURRENT TC51V18165CH/CFT-50 | — 225

Iccz |Average Power Supply Current, RAS-Only Mode mA 3,5
(RAS Cycling, UCAS = LCAS = V|y: tre = tre min) TC51V18165C)/CFT-60 - 185
HYPER PAGE MODE CURRENT TC51V18165CI/CFT-50 _ 145

lcca |Average Power Supply Current, Hyper Page Mode mA |3,4,5
(RAS = V., UCAS, LCAS, Address Cycling: typc = typcmin) TC51V18165C)/CFT-60 - 125
STANDBY CURRENT

Iccs | Power Supply Standby Current - 500 A
(RAS = UCAS = LCAS = V¢ - 0.2V)
CAS-BEFORE-RAS REFRESH CURRENT TC51V18165CI/CFT-50 _ 225

Icce |Average Power Supply Current, CAS-before-RAS Made mA 3,5
(RAS, UCAS, TCAS Cycling: tac = tre min) TC51V18165C)/CFT-60 - 185
INPUT LEAKAGE CURRENT

Iy [Input Leakage Current, any input -10 10 HA
(OV = VN = V¢, All Other Pins Not under Test = 0V)
QUTPUT LEAKAGE CURRENT

o w (Dour Is disabled, 0V = Vour = Ve -10 10 #A
OUTPUT LEVEL

Vor Output H Level Voltage (loyt = —2mA) 24 " v
OUTPUT LEVEL

Vo Output L Level Voltage (Ioyt = 2 mA) B 0.4 v
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TOSHIBA TC51V18165CJ/CFT-50,-60

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS
(Vcec = 3.3V £0.3V, Ta = 0° to 70°C) (Notes 6, 7, 8)

TC51V18165CI/CFT

SYMBOL| PARAMETER -50 -60 UNIT NOTES

MIN MAX MIN MAX
tre Randem Read or Write Cycle Time 84 - 104 - ns
tRMW Read-Modify-Write Cycle Time 11 - 135 - ns
trac Access Time from RAS - 50 - 60 ns 9,14,15
teac Access Time from CAS - 14 - 17 ns 9,14
taa Access Time from Column Address - 25 - 30 ns 9,15
tepa Access Time from CAS Precharge - 28 - 35 ns 9
telz CAS to output in Low-Z 0 - 0 - ns
torr Output Buffer Turn-off Delay 0 13 0 15 ns 10,16
tr Transition Time (Rise and Fall) 1 50 1 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 (Hyper Page Mode) 50 100,000 60 100,000 ns
tRsH RAS Hold Time 8 - 10 - ns
truce ?::p:roLi ;m’\:;r:)m CAS Precharge 28 _ 35 _ ns
tesH CAS Hold Time 35 40 ns
teas CAS Pulse Width 8 10,000 10 10,000 ns
treD RAS-to-CAS Delay Time 12 36 14 43 ns 14
trRAD RAS-to-Column-Address Delay Time 10 25 12 30 ns 15
tcrp CAS-to-RAS Precharge Time 5 - 5 - ns
tep CAS Precharge Time 8 - 10 - ns
tasr Row Address Set up Time 0 - 0 - ns
trRAH Row Address Hold Time 8 - 10 - ns
tasc Column Address Set up Time 0 - 0 - ns
tcan Column Address Hold Time 8 - 10 - ns
traL Column-Address-to-RAS Lead Time 25 - 30 - ns
tres Read Command Set up Time Referenced to RAS 0 - 0 - ns
trRCH Read Command Hold Time 0 - 0 - ns 11
tRRH Read Command Hold Time Referenced to RAS 0 - 0 - ns 11
tweH Write Command Hold Time 8 - 10 - ns
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TOSHIBA

TC51V18165CJ/CFT-50,-60

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS (Continued)

TC51V18165CJ/CFT
SYMBOL| PARAMETER -50 -60 UNIT NOTES
MIN MAX MIN MAX

twp Write Command Pulse Width 8 - 10 - ns

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

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

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

twes Write Command Set up Time 0 - 0 - ns 13
tewd CAS-to-WE Delay Time 31 - 36 - ns 13
tRWD RAS-to-WE Delay Time 67 - 79 - ns 13
tawD Column-Address-to-WE Delay Time 42 - 49 - ns 13
tcpwp | CAS-Precharge-to-WE Delay Time 45 - 54 - ns 13
tesr CAS Set up Time (CAS-before-RAS Cycle) - 5 - ns

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

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

tepT %—Pbr::;i%-l?:unter Test Cycle) 20 h 20 h ns

tRoH RAS Hold Time Referenced to OF 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
toeH OE Command Hold Time 8 - 10 - ns

tops Qutput Disable Set up Time 0 - 0 - ns
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TOSHIBA

TC51V18165CJ/CFT-50,-60

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS (Continued)

TC51V18165CI/CFT
SYMBOL| PARAMETER -50 -60 UNIT NOTES
MIN MAX MIN MAX
tanep | RAS to next CAS Delay Time (Hyper Page Mode) 50 - 60 - ns
tHpe Hyper Page Mode Cycle Time 20 - 25 - ns
thprwe | Hyper Page Mode Read-Modify-Write Cycle Time 57 - 68 - ns
tcon Output Data Hold time 5 - 5 - ns
trRezZ Output Buffer Turn-off Delay from RAS 0 13 0 15 ns 10,16
twEz Output Buffer Turn-off Delay from WE 0 13 0 15 ns 10
tWED WE-to-Data Delay 13 - 15 - ns
toE OE Pulse Width 13 - 15 - ns
toep OE Precharge Time 8 - 10 - ns
tcpo CAS to OE Precharge Time - 5 - ns
tocH CAS Hold Time Referenced to OE 8 - 10 - ns
CAPACITANCE (Vcc = 3.3V £ 03V, f=1MHz Ta = 0° to 70°C)
SYMBOL CHARACTERISTIC MIN MAX UNIT

Cn Input Capacitance (A0 to A9) - 5 pF

C2 Input Capacitance (RAS, UCAS, LCAS, WE, OF) - 7 pF

Co I/0 Capacitance (/01 to 1/016) - 7 pF
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TOSHIBA TC51V18165CJ/CFT-50,-60

NOTES:

1.

A

10.

11.
12.

13.

14.

15.

16.

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.

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

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.

AC measurements assume tT = 2 ns.

V111 (min) and Vg, (max) are reference levels for measuring timing of input signals. Also, transition
times are measured between Vig and V.

This is measured with a load equivalent to 1 TTL load and 100 pF at Vog = 2.0 V Igyt = -2
mA), VoL, = 0.8V (IpyT = 2mA).

torr (max), togz (max), trEz (max) and twgz (max) define the time at which the output goes open
circuit and are not referenced to output voltage levels.

Either tpep or tprir must be satisfied for a Read cycle.

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

twes, tRwD, tcwp, tawp and tcpwp are not restrictive operating parameters. They are included in
the data sheet as electrical characteristics only. If twes 2 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 = trwp (min), tcwp = tcwp (min), tawp = tawp (min) and tcpwp = tcpwp (min) (Hyper 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.

Operation within the tpep (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.

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 taAa.

If RAS goes to high before CAS high going, the open circuit condition of the output is achieved by
CAS high going (torr). If CAS goes to high before RAS high going, the open circuit condition of
the output is achived by RAS high going (trgz).
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TOSHIBA TC51V18165CJ/CFT-50,-60

DATA-OUT LO-Z CONTROL LOGIC

RAS CAS OE WE Timing Specification

H . L H torr
e H L H trez
L L _/ H toez
L H L o\ twez

DATA-OUT LO-Z CONTROL LOGIC

RAS CAS OE WE Timing Specification

L _\_ L H Tz
L L _\_ H toiz
L L _/_\_ H toLz
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TOSHIBA TC51V18165CJ/CFT-50,-60

TIMING DIAGRAMS

READ CYCLE
tre
tras trp
VlH —_— B _ﬂ I —
RAS N / \
V||_ b 9
tesh
| LCRP trep tRsH tere
UCAS, Vi — 71 \\;‘s teas / /
LCAS V|L —_— tRAD
t trAH L
SR | tase, | | [Lean
Vin — -
A0 to A9 / ROW COLUMN % % ROW
Vi — A S
treH
tres [tRRH
oo 7 ~
ViL / tocH
tROH
tan
toea
_ Vi — +#
OF /
ViL —
teac | torr
trac toez
VoH— | + =
V01 to 11016 Hi-z X oataour ) }
VoL— toLZ 7 N | C 7
t m—
cLz
Note: Dy = Hi-Z A Hor L

@: Invalid Data
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TOSHIBA TC51V18165CJ/CFT-50,-60

BYTE READ CYCLE

tre
tras trp
Vih — \ e
RAS \ / N
ViL — I\ 7
tesH
e tcrP trep trsH tere
U—CAS T -‘\\ teas / / i
(LCAS) ViL — X
R | treC
[CAS ViH
(UCAS) v, — -
t trAH traL
Patli lee>] tasc < |CAH
Vih —7 o
AQ to A9 ROW COLUMN % %( ROW
Vi 7 = 7
tren
tres | ltRRH
__ Vi — 7
« 7 7 5
Vi tocH
tron
tan
toea
— ViH — #
OE \ /
ViL —
teac torr
trac toEz
1109 to 11016 VoH— _ Vo N d X
(V01 to 1/08) v, — Hi-2 o i/ DATA-OUT ~ )—
|H—
. TRez
Note: Dy (I/O1 to 1/08) = Don't Care teiz

Dy (/09 to 1/016) = Hi-Z
Dour (/01 to 1/08) = Hi-Z

(D.N(I/OQ to 1/016) = Don't Care) V) HorL

Dy (/01 to 1/08) = Hi-Z .
B lid Data
Dour (/09 to fO16) = Hi-Z @ nvall
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TOSHIBA TC51V18165CJ/CFT-50,-60

OE-CONTROLLED READ CYCLE

tesu

ViH —
RAS \

V||_ —_— x

_ terp treD
UCAS, Vi — ) ’\\ tcas /
LCAS V|L [— tRAD -~ A
t trAH
AR o tase | [ | teany

ViH #
AQ to A9 ROW COLUMN

ViL I~

TRes |

o Vi
WE

ViL —

tan tocH tepo
toe toep toe toep
O_ VIH — \ tOEA ., N i aa—
E /N AN\
Vi — 7 N7
teac toea
trac loez foez

Von— VN 4
/101 to 11016 Hi-Z '%] Dout } Dout>—

VoL— toLd > toL A

Tcz

Note: Dy = Hi-Z : HorlL
@: Invalid Data
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TOSHIBA TC51V18165CJ/CFT-50,-60

WRITE CYCLE (EARLY WRITE)

tre
tras [ trp
Vih — b
RAS \ \
V||_ _— -
tesh
e tCrP trep tRSH tere
UCAS, Vin — ) -‘\\;‘s teas / / j
LCAS V||_ — trRAH
s traL
ASR
e tasc tean
Viy -+
A0 to A9 _/ ROW COLUMN % % ROW
Vi -~
tewe
tweg tweH
Vin — twp
WE
Vi
tRwL
o Vi —
OE
ViL —
tps | ton
Vin / 3
I/01 to /016 _/ DATA-IN %
ViL 4‘
Note: Doyt = Hi-Z 7
% tHorl
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TOSHIBA

TC51V18165CJ/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
Vg ——3\ /—l—i
Vi — ~ \—
tesu
terp trep trsH terp
Vig ——
'“ N —
VL — N Z
terp trre
Vih —7
VIL : tRAH
tral
tasr
i tasc tean
Vin \ ¥ \
ROW COLUNMIN % % ROW
V||_ b
towL
Twes twer
- _/ % -
ViL
trwi
Vi —
ViL
ips | iy
Vin
_/ DATA-IN W
V||_ -

Note:

Dy (/01 to 1/08) = Don't Care
(Din (709 to 1/O16) = Don't Care)
Doyt = Hi-Z

:HorL
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TOSHIBA TC51V18165CJ/CFT-50,-60

OE-CONTROLLED WRITE CYCLE

Tre
tras | trp
Viy —
RAS " \ / \
V||_ _ I
tesu
1o tcrP treD troH tere
teas
TCAs, Vin — ;1‘ \\ / /
LCAS V|]_ i trRAD = 2
trAL
t TRAH
ASR| R tasc tean
ViH 3 +# b
AQ to A9 ROW COLUMN }% % ROW
ViL -~
« LCWL ;|
trwi
twe
- Vig —
WE \
Vip — X
t
topg | 25
__ Vi —3
ViL —
D5 toH

Vin
V01 to 11016 _/ DATA-IN
V”_ -3

Note: Dgyrt = Hi-Z : HorlL
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TOSHIBA TC51V18165CJ/CFT-50,-60

OE-CONTROLLED BYTE WRITE CYCLE

tre
tras trp
_ Vi — p—
RAS " \L / \
VL — .
tesu
| tCRP trep trsH terp
- teas
UCAS Vi — ‘\\ / /f‘
(LCAS) V||_ —_— = . /
trpc
 LCRP |
LCAS Vi
(UCAS) ViL — traD
: " tral
RAH
AR st tasc tean,
Vih —7 ) 7 .
A0 to A9 ROW COLUMN % % ROW
Vi N
tewt
trwi
v twe
S H—
WE \ %
ViL — X
toEH
t
obs, | <>
— Vin —
OE
ViL —
DS toH

I/09 to I/016 ViH -\W
DATA-IN
(/01 to 1/08) 4
Note: Dy (/01 to I1/08) = Don't Care
(DN (/09 to 1/O16) = Don't Care) ] HorL

Dourt = Hi-Z
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TOSHIBA

TC51V18165CJ/CFT-50,-60

READ-MODIFY-WRITE CYCLE

RAS

UCAS,
LCAS

A0 to A9

I/O1 to 1/016

tRMW
tras L tRP
Vg — -\\ }_A
Vi — = \
tesu
tere trep trsH tCRe
feas
Vig — -\\\ /r.
Vi — traD X
tasr| [tRaH  tasc tcaH
< -
Vin —7 s
ROW COLUMN W % ROW
ViL I~
tawp towL
tres | tewp TrwiL
twe
Vin :/ \ /
\' ~
I trwo
taa
toea
Vih — \ /r.
ViL — \
toep
tRAC Jor,
V —
" Hi-Z DATA-IN %
Vii —
tcac
torz
VoH— . 7 h
Hi-Z (pataouy
VoL — toz | | [ &
teLz
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TOSHIBA

TC51V18165CJ/CFT-50,-60

BYTE READ-MODIFY-WRITE CYCLE

RAS

UCAS
(LCAS)

LCAS
(UCAS)

A0 to A9

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

Vi

ViL

trRMw
tras trp
__.\\ Y
_ \ /N
tesu £
terp) treD TrRsH CRP
teas
— \ i
— \_t / /
tcrp trpe
-
_/ trAD
tasr| [tran  tasc tcAH
i
— .’
ROW COLUMN % % ROW
— x~
tawp tewl
tres tewp trwi
twe
/ ’ N /
. 7 \,
trwD
tan
toea
—_— \\ /f-
—_— . 4
torp
trac loH
Hi-Z DATA-IN %
teac
toez
- ) N\
Hi-Z DATA-OUT)
- toLz
teiz
Note: Dn(/O1 to I/08) = Don't Care

DOUT(I/O1 to 1/08) = Hi-Z
Din (/09 to 1/016) = Don’t Care
Doyt (/09 to 1/016) = Hi-Z

(

)

:HorL

ke
R
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TOSHIBA TC51V18165CJ/CFT-50,-60

HYPER PAGE MODE READ CYCLE

trasp re.
Vg — trneD
RAS \ / \
Vi — ~ di
typc thpc trsh 1
tere treD tep trucP Nl
| teas teas | teas
UCAS ViH _/ traD "\ / _‘\ N\ ”-
S, e N
LCAS ViL —/ tran il ] <~ b £/
TesH tean trRAL
tasg tasc tcan, tasc | | tasgl [ca
ViH X y i
A0 to A9 ROW Al COL.1 coL.2 COLN ROW
ViL . 7 -~ 7 4
trs | tock tocH (treH
WE o J / o
\n t tRRH
tAA tAA tAA T
topa CPA trEZ
y toea toea
H— \
E
° ViL —= LS
trac teac teac torr
' teom togz| taz tokz
VoH — b ">
I/01 to /016 Dour 1 }& Dour 2 > @ Dour N
oL— teLz 7 7 touz 7
tolz

Note: Dy = Hi-Z

: Horl
%: Invalid Data
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TOSHIBA TC51V18165CJ/CFT-50,-60

HYPER PAGE MODE BYTE READ CYCLE

RAS

UCAS
(LCAS)

A0 to A9

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

trase ‘tip'
VIH —_3\ tRNCD /
ViL — N p 4 \_
thec thec trsH t
CRP
tcre trep tep trHCP
teas Ieas | teas
Vg — r trRAD X \ /r_ .\\ r AL }
ViL _-/ \:S_I‘ 3 La \ Z_/
tesH trRAL
terp trpC
>
. g L %
ViL tRAH ;
tasg, | T tasc fcan tasc| | CAH tase| |tea
ViH - -+ r
ROW coL.1 CoL.2 COLN ROW
V||_ — %
tres tocH tocH tRCH
w4 = |
Vi t tRRH
tan tan AA
tcpa tepa trRez
foea toea,
Vig — \
L !\- t 1
- tRAC tcac CAC OFF
: teac teon toez| toz toEz
Voy — A L N —\-
v & 5 Doyr 1 Doyt 2 >_ Doyr N _>
oL— teLz 4 7 toLz —
torz
V .
Note: Dy (I/O1 to I/08) = Don't Care A HorL
Doyt (101 to 1/08) = Hi-Z @: Invalid Data

Din (/09 to 1/016) = Don't Care)
Dour (/09 to 1/016) = Hi-Z
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TOSHIBA

TC51V18165CJ/CFT-50,-60

HYPER PAGE MODE READ-WRITE MIXED CYCLE

RAS

UCAS,
LCAS

A0 to A9

I/01 to 10/16

trasp trp
o = N
Vi — .
tere tes typc thpe thpc tere
treD ep tep tcp tcp
Vg — teas tcas tcas teas teas
O e e’ e e 4
tRAH tcan
tasg. Tasc <> tasc ’t(cﬂ-a tasc ’tcAH tasc| [teaH t’fi tean
v £
o row X coL.1 [ coL2 coL3 coL4 @{ COLN E%@
(77 . B
tres tren
VIH =
Vi /
tocH twes
toea twcH
Viy — \ tera tepa tepa
Vi —
teag, teac teac tos, teac
tan tan taA 1oy AA
traC A A twez X
COH COH t REZ
| twED CLZ
VlH — -
/ \
Din4
Vi — 3 o
Vou—
Ve Dour Dout2
OL t' 1 I 1
oLz
tLz Dout 3 DoutN

: HorlL
@: Invalid Data

1997-08-10
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TOSHIBA

TC51V18165CJ/CFT-50,-60

HYPER PAGE MODE WRITE CYCLE (EARLY WRITE)

RAS

UCAS,
LCAS

AQ to A9

I/01 to l/O16

trasp {rP
V|H b e / b |
Vi N i \_
thpc thec
t t t
| CRP trep tep tep RSH CRP
teas teas teas
Vig — / h \ / \ / -\-\
ViiL — tran B N7 Z_
tesH traL
tash tasc tCAﬂ tasq |tcan tasc| Itea
ViH N  d
ROW coL.1 coL.2 COL.N %ROW
e o 4 X
traD tewt TewL tewl
twes twen twes twey trRwi
twp Twp twes twe
ViH / twp
ViL —=
Vih —~
ViL
tps toH | tps H ., tos toH |
_/ % Dy 1 Din 2 Dy N
Vi S

Note: Doyt = Hi-Z

:HorL
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TOSHIBA TC51V18165CJ/CFT-50,-60

HYPER PAGE MODE BYTE WRITE CYCLE (EARLY WRITE)

trasp tre
Vih—
\ N\
Vi — N 7
thpc thpc ‘
t
R trep tep tep tRsH CRP
teas teas teas
UCAS Vin— & \ / \ / *'\ 7
(LCAS) Vil — / \:, 4 N b4 ! 4
tesH trAL
terp trpC
(|
LCAS Vi —
(UCAS) V) —
ItRAH
tas tasc | Lean | t(/i% tcaH tase| |t
Vin £ F F
A0 to A9 ROW coL.1 coL.2 COLN %ROW
V”_ 0 .
t tewL
RAD tewl towt
twes twen twes twey TRwWL
twe Twe twes twey
__ Vin twe
WE
Vi Z
. ViH —
OE
ViL
tps ton | tps ton _,  os ton
1109 to 11016 ViH —2 % .
Dy 1 Dy 2 Din N
(101 to 08) v, ___ N i
Note: Dy (/01 to I/08) = Don't Care
(Din (V09 to 1/016) = Don't Care) ] HorL
Doyt = Hi-Z
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TOSHIBA

TC51V18165CJ/CFT-50,-60

HYPER PAGE MODE READ-MODIFY-WRITE CYCLE

RAS

UCAS,
LCAS

A0 to A9

I/01 to /016

trasp trp
Vi __"'\ tesn V
Viie —
trcD tep Tcre
thprwC thprWC trsH
v . teag teas teas /
H— N\ / tcan /'
Vi — traD \\‘T -Z & [ .o
tep
traH tCAI—L traL
tag; tas t&-l tasc, tasc
VlH .
Vi %Rowi@g coL1 [ o2 X | coLn W Row
I 1
trwDp tewp tcpwn
tRes tewp tepwn tewp trwi
\ tewl
7 / \
VIL 4 tAWD \i tAWD X‘—J tAWD
tan tewl tan tewL tan
toEa twp io twp ToeA| twe
Vin —\ I
v \ / \ / \ /
L — )
trac toED tcpa toep tcpa toen
tcac ips tcac tps tcac Ips
Vi — c i (
v Din 1 ) Din2 ) DN
1 DH
| IpH [t<->
toL torz, toL
teLz toez teiz toEz toiz toez
Vo — A\
N N
VoL _—@Douﬂ( Pout2) Apouty

: HorlL
@: Invalid Data
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TOSHIBA

TC51V18165CJ/CFT-50,-60

HYPER PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

trase trp
_ ViH —
e VIH & tesk Z \
L — k
treD tep terp
tuprWC thprWC trsH
A v teas teas teas
UCA! IH — X tCAH /
(LCAS) V||_ —_— trAD \\r e X Z X .‘/
tep
tcre, | trec
[CAS ViH ’%
(UCAS) ViL
trAH tCAI—L traL
tasr tas tean tasg, tasg
V|H — A\ e 5
MO0 AI rRowp N coL.1 % coL.2 % % COLN ROW
I 1
trwD tewp tepwp
trcs tcwp tcpwn towp trwi
towl
we w _2F \ |/ \| |/ \
Vi tawp . tawp K=t tawp
tan tewl tan towl tan
Toea tywp toF twe ToE twp
_ Vi ——— i
o " \ V] N/ N/
VL — - s
trac toro tepa toep tcpa toen
tcac tps teac ips teac {Ds
Vig — g -
L — >
NI 24
/09 to /016 toL tolz. oL
(1101 to 1/08) toz toez tos torz . torz
Vorn— \ \
Dour! DouT2 DoutN)
VoL — outly 4 A
Note: Diy (I/O1 to 1/08) = Don’t Care :Horl
Doyt (/01 to 1/O8) = Hi-Z ]: Invalid Data
Dy (/09 to 1/016) = Don't Care 4
Doy (/09 to 1/016) = Hi-Z
1997-08-10 25/33



TOSHIBA TC51V18165CJ/CFT-50,-60

RAS-ONLY REFRESH CYCLE

tre
trp
tras
— Vi — A _/,
RAS N\ \
V||_ - I~
1
tcrp RPC
UCAS, ViH — 3
LCAS Vi —
tasr| [tRAH

Vin
AQ to A9 ROW ROW
V||_ " 7

Note: WE, OE=Hor L

Dn=HorlL :HOrL

CAS-BEFORE-RAS REFRESH CYCLE

tre
trp trp
tras
Vip —
RAS / \ \
V||_ — -
trec
teg | tesk teHr
UCAS, Vi — 7
[CAS V) —
Yor—  \

/101 to 11016 Hi-Z
VOL__/

Note: WE, OE, AOto A9 =HorL
Dhn=Horl

:HorL
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TOSHIBA

TC51V18165CJ/CFT-50,-60

HIDDEN REFRESH CYCLE (READ)

RAS

UCAS,

LCAS

A0 to A9

I/01 to /016

tre tre
tras trp trp
v trAS |
i N\ / \ /N
Vi — X 7 7
terp trep tRsH teHr tcrp
Vi —_/ \—t = /
traD
tasr tase tcaH
Vih —7 #
ROW COLUMN i< ROW
Vi %k 7 N | /
trAH
ltres tRRH
Vih —2 %
ViL —
taa
toea &,l
Vig — \ troH -
ViL — N /
teac t tRez
tez OEZ
Voy — 3 # = N
K 2‘ DATA-OUT >_>_
Voo — X £ p A
trac
toL

Note: Dy = Hi-Z

: HorlL
@: Invalid Data
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TOSHIBA

TC51V18165CJ/CFT-50,-60

HIDDEN REEFRESH CYCLE (WRITE)

RAS

UCAS,
LCAS

A0 to A9

I/01 to 1/016

Vin

Vi

tre tre
tras tre trp
tras
_ N\ N\ | \
—_ x A
terp trep trsH teHR terp
>
—_— .
trap \\
— tasc s
trAH
tasr iC_QH
o
%Row COLUMN % ROW
_‘ ’_ _\ I
twes, twen
%g -
ips ipH
—
% DATA-IN

Note: DOUT = Hi-Z

:HorL
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TOSHIBA TC51V18165CJ/CFT-50,-60

CAS-BEFORE-RAS REFRESH-COUNTER TEST READ CYCLE

RAS

UCAS,
LCAS

A0 to A9

I/01 to l/O16

trp
tras
Viy — /L n 'R
Vip — y4 \
¢ teeT trsH terp
CSR
v SR tcHr )‘ tcas ,
H — \ / A
Vii — N
trRAL
TasC, tcan
V|H E
V||_ N b
tRRH
t|§ trcry
" i
ViL
tocH
tron

toea
Vip — \ /
ViL — h ¥

teac torr

tan toez
Von— Vi X L
Hi-Z \ DATA-OUT }—}—
VOL —_— 2 N Zr r
tolz | trez
tez

% :Horl
@ : Invalid Data

Note: Dy = Hi-Z
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TOSHIBA

TC51V18165CJ/CFT-50,-60

CAS-BEFORE-RAS REFRESH-COUNTER TEST WRITE CYCLE

RAS

UCAS,
LCAS

A0 to A9

I/01 to /016

trAS

trp

Vig—
ViL—

tesr

tcHr

trsH

terp

teas

Vig—
ViL—

tral

tean

COLUMN

X

trwi

Tewl

twes

Twen |

L

Ips

ton |

ViH—

ViL—

DATA-IN

@

Note: DOUT = Hi-Z

:HcrL
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TOSHIBA

TC51V18165CJ/CFT-50,-60

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

RAS

UCAS,
LCAS

A0 to A9

I/01 to /016

trp
tras
Viy — /L n 'R
Vip — 4 \
¢ o tepT tRsH tcrp
CSR teur teas
Viy — - \ / rd
V”_ _— -3
trRAL
Tasc. tcaH
V|H —_— -+
V||_ N b
tawp tewL
tRes | towp Jrwi
| we,
Vin \
Ian
toea
Vip — \ /"
Vi —
ip toH
Vi — 8
Hi-z Din %
ViL — X A
teac 10ED
toez
Vou— i
y Hi-z 9< Dour
oL toLz ]
tez

% :HorlL
@ : Invalid Data
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TOSHIBA TC51V18165CJ/CFT-50,-60

OUTLINE DRAWING (S0J42-P-400-1.27)

Unit: mm
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TOSHIBA TC51V18165CJ/CFT-50,-60

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

Unit: mm
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