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TOSHIBA TC5117805CJS/CFTS/CSIS/CSTS-60
TENTATIVE TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

2,097,152-WORD BY 8-BIT EDO (HYPER PAGE) DYNAMIC RAM
DESCRIPTION

The TC5117805CJS/CFTS/CSJS/CSTS is an EDO (hyper paéf)denamic RAM organized as 2,097,152 words
by 8 bits. The TC5117800CJS/CFTS/CSJS/CSTS 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 TC5117805BNJS/BNTS to be packaged in a 28-pin plastic SOJ or
a 28-pin plastic TSOP. The package size provides high system bit densities and is compatible with widely
available automated testing and insertion equipment. System-oriented features include a single power supply
of 5V  10% and direct interfacing capability with high-performance logic families such as Schottky TTL.

FEATURES

® 2,097,152-word by 8-bit organization ) Si_:égle power supply of 5 V 1 10%
o Fast access and cycle times with built-in Vg generator
¢ Low power dissipation (max)

Operating: 770 mW (60 ns type)
res! /g?glics’?;cns Standby: 1.65 mW (all devices)
@ Unlatched outputs at cycle end allows
-60 two-dimensional chip selection
— . ® Read-modify-write, before RAS refresh, RAS-
trac RAS Access Time 60ns only refresh, hidden refresh, self-refresh, Test mode
taa  Column Address 30ms and EDO (Hyser Page mode) capability
Access Time ¢ All inputs and outputs are TTL-compatible
tcac  CAS Access Time 17ns : %gtﬁ :e i;l;e:sh cycles per 64 ms
tac  Cycle Time 104ns CJg : S0J28-P-400-1.27C, 1.13 grams
Twec Fyper Page Mode CFTS: TSOPII 28-P-400-1.27,0.47 grams
HPC Cvdle Time 25ns CSJS: S0J28-P-300-1.27B, 0.78 grams
Y CSTS: TSOPIH 28-P-300-1.27E, 0.32 grams
PIN ASSIGNMENT (TOP VIEW) PIN NAMES
Plastic SOJ Plastic TSOP
TC5117805CI5/CSIS TC5117805CFTS/CSTS
vee (1 28 [J vss vee Tt 28 [ v A0 to A10 |Address Inputs
o1 []2 27 jwos  wvo1]2 27 [ vos RAS Row Address Strobe
vo2 [ 3 26[Jvo7  wvozl]3 26 [J vo7 s Column Address Strobe
vo3 [ 4 5[Jvos  wo3l]a 25 [ o6 — :
voa [ s 2a[Jvos  voa]s 24 [ vos WE | Write Enable
WE(]6 a3[]cas  Weds 23[JTAs OF Output Enable
RAs (7 22[] € Ras (7 22[J0E 101 to IO8 | Data InputvOutput
NC[]8 . 21 j A9 nc e 21 a9 Vee Power { + 5V)
A10R 19 20[Jas  ArR9 203 A8 Vs Ground
A0 [ 10 19 [J A7 a0 0 19[J A7 : :
A 18 [] A6 A1 ] 1 18 EIAG NC No Connection
A2] 12 17[] As a2C]2 17 As
Aa3[]13 16[] A4 a3l] 13 16 [ A4
Vee [114 15 [] Vss Vee q 14 15 [ Vg

961001€E8A1

@ 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 eiectrical sensitivity and vulnerability to physical stress.
1t is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction 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 precautiors
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 gquide for the applications of our products No responsiility
15 assumed by TOSHIBA CORPORATISN for any infringements of intellectual property or other - gris of t~e trmird
parties which may result from its use. No license is granted by implication or otherwise _~cer arny 'nte eCtua
property or other rights of TOSHIBA CORPORATION or others.

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

BLOCK DIAGRAM

TC51 1780SCJS/CFTS/CSJS/CST‘S-GO‘ ‘

1702 l/(o)d Vgé 708
Vee Vss vor § vo3 I vos I vo? I’
VOLTAGE DOWN 8 8
CONVERTER
DATA-IN DATA-OUT Vee
BUFFERS BUFFERS  |w—o OF
WE r_—j \f [ ! 8 } T I 8 |
NO. 2 CLOCK |
CAS O—~] GENERATOR
* _’
COLUMN
A0 °"':1o> ADDRESS y COLUMN
Al O BUFFERS (10) 10] _ DECODER
A2 O _J SENSE AMP
REFRESH 8
A3 O CONTROLLER | VO GATE N—
A4 O [ w‘--‘-mzaxe--‘:“;
y m
AS O REFRESH
A6 O COUNTER (11) | MEMORY
11 -
A7 O L—\ 20| :
ROwW 11) OO Loss ARRAY
AB O - 4% ] o
10) , ADDRESS wl | 2048x1024x8
A9 O-H__ﬂ/ BUFFERS (11) ol
A10RO 1 A
no 1 clocx SUBSTRATE BIAS [*+—O V(¢
P . GENERATOR la—O
RAS O™ GeneraTOR H— Vss
ABSOLUTE MAXIMUM RATINGS
ITEM SYMBOL RATING UNIT NOTES
Input Voltage Vin -0.5 to Vec+ 0.5 \ 1
Output Voltage Vour - 0.5 t0 Vec+0.5 v 1
Power Supply Voltage Vee -051t0 7.0 v 1
Operating Temperature Toer 0to 70 °C 1
Storage Temperature Ts16 -~ 55 to 150 °C 1
Soldering Temperature (10s) TsoLDER 260 °C 1
Power Dissipation Po 1.0 w 1
Short Circuit Qutput Current louTt 50 mA 1
RECOMMENDED DC OPERATING CONDITIONS (Ta=0° to 70°C)
SYMBOL PARAMETER MIN TYe MAX UNIT NOTES
Vee Supply Voitage 45 5.0 55 Y 2
Vi Input High Voltage 2.4 - Vee +0.5* \ 2
Vi Input Low Voltage -Q.5** - 08 v 2

Vee + 2.0V with pulse width = 20ns (pulse width 1s meassrec a* Ved
- 2.0V with pulse width S 20ns (pulse width 1s measurec at vss)
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TOSHIBA TC5117805CJS/CFTS/CSJS/CSTS-60

DC_CHARACTERISTICS (Vcc =5V £ 10%, Ta=0° to 70°C)

SYMBOL PARAMETER MIN MAX | UNIT | NOTES

OPERATING CURRENT
lcer Average Power Supply Operating Current - 140 mA (3,45
(RAS, CAS, Address Cycling: tac s tac min)
STANDBY CURRENT

lcc2 Power Supply Standby Current - 2 mA
(RAS = CAS = V)
RAS-ONLY REFRESH CURRENT
lccs | Average Power Supply Current, RAS-only Mode - 140 mA 3,5

(RAS Cycling, TAS = Viu: tac = trc Min)
. HYPER PAGE MODE CURRENT

lcca Average Power Supply Current, Hyper Page Mode - 118 mA |3,4,5
(RAS =V, CAS, Address Cycling: tupc = tupc Min)
STANDBY CURRENT

lces Power Supply Standby Current - 300 uA
(RAS =CAS = Vee=0.2V)
CAS-BEFORE-RAS REFRESH CURRENT
lees Average Power Supply Current, CAS-before-RAS Mode - 140 mA 35S
(RAS, TAS Cycling: tac = tge min)

BATTERY BACK-UP CURRENT

Average Power Supply Current, Battery Back-up Mode
lcc7 | (RAS Cycling, TAS = TAS-before-RAS Cycling or 0.2v,0E, WE, A0 to - 700 A 3
AS, A10R=Vee-0.2V or 0.2V, VO1 to VOB =Vcc-0.2V, 0.2V or
Hi-Z: tac=31.2u8 taas = tras min to 300ns)

SELF REFRESH CURRENT

| Average Power Supply Current, Self Refresh Mode

€S | (RAS=CAS =V, OF, WE, AD to A9, A10R=Vcc—-0.2V or 0.2V,
I#01 to 1108 =V - 0.2V, 0.2V or Hi-2)

INPUT LEAKAGE CURRENT

W Input Leakage Current, Any Input -10 10 pA
(OV £ Vi S Ve, All Other Pins Not under Test = 0V)
OUTPUT LEAKAGE CURRENT

- 600 #A

| -
O | (Dgyr Is Disabled, OVS Vour S Vee) 10 10 #A
OUTPUT LEVEL

V' . -

O Output "H” Leve! Voltage (loyr = - SmA) 24 v

v OUTPUT LEVEL 0.4 v

oL Output "L”" Level Voltage (Io;;r=4.2mA) - )
CAPACITANCE (Vcc =5V * 10%, f=1MHz, Ta=0° to 70°C)

SYMBOL PARAMETER MIN MAX UNIT
Ch Input Capacitance (A0 to A10) - S pF
C Input Capacitance (RAS, CAS, WE, OF) - 7 pF
Co Input/Output Capacitance (/01 to 708) - 7 pF
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TOSHIBA

s

TC5117805CIS/CFTS/CSIS/CSTS-60

AC CHARACTERISTICS AND OPERATING CONDITIONS

(Vcc=5V £ 10%, Ta=0° to 70°C) (Notes 6, 7, 8)

TC5117805C)SVCFTS/CSIS/CSTS
SYMBOL PARAMETER -60 UNIT NOTES
MIN MAX
tre Random Read or Write Cycle Time 104 - ns
TaMwW Read-Modify-Write Cycie Time 135 - ns
trac Access Time from RAS - 60 ns 9,14,15
teac Access Time from CAS - 17 ns 9,14
taa Access Time from Column Address - 30 ns 9,15
tepa Access Time from CAS Precharge - 35 ns 9
tez CAS 10 Output in Low-Z 0 - ns
tosF Output Buffer Turn-off Delay 0 15 ns 10,16
tr Transition Time (Rise and Fall) 1 S0 ns 8
tap RAS Precharge Time 40 - ns
tras RAS Pulse Width 60 10,000 ns
taasp | RAS Puise Width (Hyper Page Mode) 60 100,000 ns
trRsH RAS Hold Time 10 - ns
tawce RAS Hold Time from TAS Precharge 35 _ ns
(Hyper Page Mode)
tesH TAS Hold Time 40 - ns
teas CAS Pulse Width 10 10,000 ns
treo RAS-10-CAS Delay Time 14 43 ns 14
taap RAS-to-Column-Address Delay Time 12 30 ns 15
tere CAS-t0-RAS Precharge Time 5 - ns
tep CAS Precharge Time 10 - ns
tasr Row Address Set-up Time 0 - ns
traH Row Address Hold Time 10 - ns
tasc Column Address Set-up Time 0 - ns
team Column Address Hold Time 10 - ns
taaL Column-Address-to-RAS Lead Time 30 - ns
tacs Read Command Set-up Time Referenced to RAS 0 - ns
trRCH Read Command Hold Time 0 - ns 1"
trRRM Read Command Hold Time Referenced to RAS 0 - ns 11
twer Write Command Hold Time 10 - ns

1997-03-03 4/29



- TOSHIBA TC5117805CJS/CFTS/CSJS/CSTS-60

AC CHARACTERISTICS AND OPERATING CONDITIONS
(Continued)

TC5117805CIS/CFTS/CSIS/CSTS

SYMBOL PARAMETER -60 UNIT NOTES
MIN MAX
twp Write Command Puise Width 10 - ns
tRwL Write-Command-to-RAS Lead Time 10 - ns
towl Write-Command-to-CAS Lead Time 10 - ns
tos Data Set-up Time 0 - ns 12
toH Data Hold Time 10 - ns 12
treF Refresh Period - 64 ms
twes Write Command Set-up Time 0 - ns 13
towp | CAS-to-WE Delay Time 36 - ns 13
tawp | RAS-to-WE Delay Time 79 - ns 13
tawp | Column-Address-to-WE Delay Time 49 - ns 13
tcpwp | CAS-Precharge-to-WE Delay Time 54 - ns 13
tesh CAS Set-up Time (CAS-before-RAS Cycle) 5 - ns
teHRr TAS Hold Time (CAS-before-RAS Cycle) 10 - ns
trpc RAS-10-CAS Precharge Time 5 - ns
teor @ Precharge_j’ ime 20 _ ns
(CAS-before-RAS Counter Test Cycle)
tROH RAS Hold Time Referenced to OE 10 - ns
toea OFE Access Time - 15 ns 9
toen OE-to-Data Delay 15 - ns
tow OE to Output in Low -2 0 - ns
togz Output Buffer Turn-off Delay Time from OE 0 15 ns 10
toEw OE Command Hold Time 10 - ns
tops Output Disable Set-up Time 0 - ns
twTs Write Command Set-up Time (Test Mode) 10 - ns
twTH Write Command Hoid Time (Test Mode) 10 - ns
twrp WE-to- RAS Precharge Time (CAS-before-RAS Cycle) 10 - ns
twaH WE-to- RAS Hold Time (CAS-before-RAS Cycle) 10 - ns
taass RAS Pulse Width (CAS-before-RAS Self Refresh) 100 - us
taos R__A;—S_Precharg_e_'_l'ime 104 _
(CAS-before-RAS Seif Refresh) ns
Yoms CAS Hold Time .50 _ ns

(CAS-before-RAS Self Refresh)
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TOSHIBA

TC5117805CJS/CFTS/CSJS/CSTS-60 .

AC CHARACTERISTICS AND OPERATING CONDITIONS

(Continued)
TC5117805CIS/CFTS/CSIS/CSTS

SYMBOL PARAMETER -60 UNIT NOTES
MIN MAX

tanco | RAS-to-Next -CAS Delay Time (Hyper Page Mode) 60 - ns

tupc Hyper Page Mode Cycle Time 25 - ns

tuprwe | Hyper Page Mode Read-Modify-Write Cycle Time 68 - ns

tcon Output Data Hold Time 5 - ns

trez " | Output Buffer Turn-off Delay from RAS ] 15 ns 10,16

twez Output Buffer Turn-off Delay from WE ] 15 ns 10

twep WE-to-Data Delay 15 - ns

toe OE Pulse Width 15 - ns

toep OE Precharge Time 10 - ns

tero TAS-10-OF Precharge Time 5 - ns

tock CAS Hold Time referenced to OF 10 - ns

AC CHARACTERISTICS AND OPERATING CONDITIONS IN TEST MODE
TC5117805CIS/CFTS/CSJS/CSTS

SYMBOL PARAMETER -60 UNIT NOTES
MIN MAX

tac Random Read or Write Cycle Time 109 - ns

thpc Hyper Page Mode Cycie Time 30 - ns

trac Access Time from RAS - 65 ns 9,14,15

teac | Access Time from CAS - 22 ns 9,14

tan Access Time from Column Address - 35 ns 9,15

tcpa Access Time from CAS Precharge - 40 ns 9

tras RAS Pulse Width 65 10,000 ns

trasp | RAS Pulse Width (Hyper Page Mode) 65 100,000 ns

trsH RAS Hold Time 15 - ns

tesh CAS Hold Time as - ns

truce | CAS-Precharge-to-RAS Hold Time 40 - ns

tcas | CAS Puise Width 15 10,000 ns

tral Column-Address-to-RAS Lead Time 35 - ns
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TOSHIBA TC5117805CJS/CFTS/CSIS/CSTS-60

NOTES

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

All voltages are referenced to Vgs.
Icci. Iccs, Icc4 and Iccs depend on the cycle rate.
Icci and Iccy depend on output loading. Specified values are obtained with the cutput open.

Rl S

Address can be changed once or less while RAS = VyL. In case of Iccg, it can be changed once or less
during a Hyper Page mode cycle (t4pc).

6. An initial pause of 200 us is required after power-up followed by eight RAS-only refresh cycles before
proper device operation is achieved. When using the internal refresh counter, a minimum of eight CAS
before RAS refresh cycles instead of eight RAS-only refresh cycles is required.

7. AC measurements assume {7 = 2 ns.

8. VIH (min) and Vyy, (max) are reference levels for measuring the timing of input signals. Also, transition
times are measured between the Vi and Vij, levels.

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

10. Parameters torF (max) and togz (max) define the time at which the output achieves the open circuit
condition and are not referenced to output voltage levels.

11. Either trcy or trry must be satisfied for a read cycle.

12. These parameters are referenced to the CAS leading edge in early write cycles and to the WE leading
edge in read-modify-write cycles.

13. Parameters twcs, tRWD, tcWD, tAwD and tcpwpD are not restrictive operating parameters. They are
included in the data sheet as electrical characteristics only. If twcs 2 twcs (min), the cycle is an early
write cycle and the data-out pin will remain open circuit (high impedance) throughout the entire cycle. If
tRWD £ tRwD (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 data output (at access time) is indeterminate.

14. Operation within the tgcp (max) limit ensures that trac (max) can be met. Parameter tgcp (max) is
specified as a reference point only; if tRcp is greater than the specified trcp (max) limit, then access time
is controlled by tcac.

15. Operation within the trap (max) limit ensures that tRac (max) can be met. Parameter trap (max) is

specified as a reference point only; if trap is greater than the specified trap (max) limit, then access time
is controlled by taa.

16. If RAS goes high before CAS goes high, the output goes open circuit when CAS goes high (torp). If CAS
goes high before RAS goes high, the output goes open circuit when RAS goes high (trgz).
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TOSHIBA

TC5117805CIS/CFTS/CSIS/CSTS-60

DATA-QUT HI-Z CONTROL LOGIC

DATA-OUT LO-Z CONTROL LOGIC

RA3 cas OF WE TIMING SPECIFICATION

“H* _/_ Lt "HT torr
_/_ “ne o “ne tnez

.o - _/4‘— e toez

-Le e e T\ twez

RAS [ [+]3 WE TIMING SPECIFICATION

o R .y 2

o oL TN | ewe forz

. . _/_—\_ " towz
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TOSHIBA TC5117805CJS/CFTS/CSJS/CSTS-60

TIMING DIAGRAMS

READ CYCLE
tre
- tRAg . tap -
Vi —
RAS N\ /
ik — 9
- tosu
Le tcre o tacp trsH - . lcRP
e Vi —
CAS ) \‘ tcas / /
ViL — o trap
1, tran i 1aAL
ARl | tasC - teAN
A0 to ViH g
ROW COLUMN ROW
A9 Vi q
tasr| [tmam
e
Vin
A10R ROW ROW
Vi !
tRCH
tr trRH s e
___Vm
WE
Vie _ tocH
troH
- tan .
v toea
. Y —
ot N\ %
Vi —
toac ‘tog:: -
trac
I/O1 to Vop=— N
o8 |, Hi-Z DATA OUT )
oL—

: “H” or "L”
@: invalid Data

Note: Dy=Hi-Z
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TOSHIBA TC5117805CJS/CFTS/CSJS/CSTS-60 -

OE CONTROLLED READ CYCLE

RAS N\
_— k
e tCRP - lep
Vi — i
s \\_‘ s /
Vi — trap /A
t
_hsn ‘R’AH tasc lean
A0 to ViM i y g ///
ROW COLUMN

wa R

A

AA tocH Jeeo —
toe to <O toer

P toea '
ot \ / \

— e

taac loez toga toez
1 to — d i N .
108 z out >_ °°“‘>
touz o
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~ TOSHIBA TC5117805CJS/CFTS/CSJS/CSTS-60

WRITE CYCLE (EARLY WRITE)

tras | tap

Vin ——
V'L —— -k

toon

tere - trep e YasH «—CRP
Vin a—
Vip = tRAH \ & S

t

task tasc | - A
AQ to VmH
ROW COLUMN ROW
A9 Vi -
tasr

t
1RAH

e o

towi
t

7
. -
T

e T

3

% :"H® or ML”
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TOSHIBA TC5117805CIS/CFTS/CSIS/CSTS-60

OE CONTROLLED WRITE CYCLE

RC
- trp
Vih — r
s N / \
ViL — I«
D) t sy - « WRP

o T o YR = KD

towt

ROW

-

toe -

.. e

o
e e tDH

i D - Y

ote: Doyr=Hi-Z % : "H" or "L

tRw
t 14

[
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" TOSHIBA TC5117805CJS/CFTS/CSIS/CSTS-60

READ-MODIFY-WRITE CYCLE

== N t N
w N\ /7
o5 o M o
o T o
EEy | | N
ot :L . m\;%“‘ /
e — e
D

: “H® or "L
@: Invalid Data
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TOSHIBA TC5117805CIS/CFTS/CSIS/CSTS-60

HYPER PAGE MODE READ CYCLE

‘ trasP hild
Vg —% tanep
s \ -
Vi — N T
tupc tupg tasH
tecrel | tred tep tRucp cre -
IS' Jeas
S Sl N e\
t
Vi — e S <3
t
t T o t o % =
ASR ASC Jcan, ASC! | es] L
v g X
AO to YK ROW coL. 1 coL. 2 5%{ COL. N ROW
49 v, :%{ g y
tRaM
tasr
Vin —72, ¥
A10R ROW ROW
ViL
tres - tocu Jock ytReH
Vin t
WE Vv W -
W — tRRH
taa -
taa tan '
- > B [ - CPA trez
toea pea,
- Vig —
E
Vie —
B teac  Jteac tore
' teon togz iz toEz
1101 to VoH— N }-
708 v Doyr 1 Oonr 2 I/ Ooyr N
oL —— towz 7
Note: Dy = Hi-Z ?
IN % . nH. or nL-

@: Invalid Data
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- TOSHIBA

TC5117805CIJS/CFTS/CSIS/CSTS-60

HYPER PAGE MODE READ-WRITE MIXED CYCLE

Vi
Vie

RAS

Vin
Vi

AD to VM
A9 v

I I
5

~ [

tasc| | team

|

S

O 1

W 2 @ A

tcPa

tcac

tewz \134

el
@ Dour! Dom% \ F \ E—
Lz ' \
X DoutrN

: “H" or “L”
@: Invalid Data
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TOSHIBA TC5117805C) S/CFTS/CSJS/CSTS-GO_

I

HYPER PAGE MODE WRITE CYCLE (EARLY WRITE)

-~ thase trp
Vig — 3
Vo T~ \_
. trpc - tupc
CRP trcp _tep - ~tep trsH tcre
,*. L teas teas H
Vi — \
o YV N \
ViL =/ taay b > =
tesm traL
tngn A A H 5
A0 to ViH Row‘-
Ag VIL P 4
H
tasw
Vin -
A10R ROW
Vi, y
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TOSHIBA

TC5117805CJS/CFTS/CSJS/CSTS-60

HYPER PAGE MODE READ-MODIFY.-WRITE CYCLE

Vv
ms "
Vi
_—V
oA Vi
Vig
Vin
AD to A9
Vi
R
A10R
ViL
— V
WE Um
Vi
—— V
ot Um
Vi
,
Viu
ViL
701 to
1108
Vou
Voo

trasp tep
|
- $ tesk i—;
taep )cg tcgp_ '
tupRWC tupRWC ol e trsH
-~ tcas teas tcas
- tcan
Tl N X \ /7
e
tran - tean tral
tasR tas tean tase, basc
?ROW COoL. 1 COoL. 2 COL N ROW
‘tw
tA\Sq
%ROV& / ROW
trwo towp - tcewp
lacs towp - toewp - - towp - trwy
towi
- tawp NT-D/ - tawp tawp w
taa towt <l tan ., towt tap
toea twe [ [ toEa) twel I 1T, 1505;\ twp
_ \ /] Y \
trac togo < tcpa R oED tepa togo
Reac tos keac || | tos _ fea tos
. Dy 1 D2 D DN )
_ N Y IN Y IN
— Rt Fou
to RO1Z] 1 o
t
ez foez 117 foez ez 0€2Z
@ 85 G-

: “H® or "L
@: Invalid Data
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TOSHIBA TC5117805CIS/CFTS/CSIS/CSTS-60

w N 1 X
w K/
e b @222 =
Note: W, OF, Dy K" or 1 . - o -

o

C -
trp - trp
Vi = ~ " # K
VL = /
t
tep | MesR| | tomg |

w " N Vi

Note: Dy, OE, AO to A9, A10R=“H" or “L” V4 “H" or "L
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" TOSHIBA TC5117805CJS/CFTS/CSIS/CSTS-60

HIDDEN REFRESH CYCLE (READ

RC tre
L trp N tap
tras -
= \ VN
Vip =— P A
taep HR | ere

R
tacs traH  tyme tWRH
[tas
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TOSHIBA

TC5117805CIS/CFTS/CSJS/CSTS-60-

HID

Wi N % — A
= N [

. ot -
.
s B

Note: Doyr = Hi-Z

% : "H® or “L”

g,

P
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TOSHIBA TC5117805CJS/CFTS/CSIS/CSTS-60

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

Ve s T,
w TN =
L teeT tRsH terp
Vin —_‘tcs‘k SRSl SN f_,\ Leas / 7
s Ve = ! _ \ traL
¢ | _tcan

e TR oo =

t -
READ CYCLE f-” Ll T T %
" - ViH
"3 tocw
Vi B teon

>

2 e A

DATA OUT }__

e A i
-

RWL
tow
|

Fe 2 ST
o N S

o iW/// - /%

% .
S5 - Invali
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TOSHIBA TC5117805CJS/CFTS/CSIS/CSTS-60

T

WE, CAS-BEFORE-RAS REFRESH CYCLE (Test Mode

e 2 N
="~ N ...

. ;;;% N

o e———
Von

K .
Hi-Z
vos Voo —_-d{

% : "H" or "L”

Note: Dy, OF, A0 to A9, A10R="H" or “L*
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TOSHIBA TC5117805CIS/CFTS/CSJS/CSTS-60

- CAS-BEFORE-RAS SELF REFRESH CYCLE
trp trass tres .
ViH — N ’
RAS \
Vi =—— \ {( '/
-« 1RPC ) trpc
tep tesk teHs
VIH — ’
€As
V||_ — \k ((
)]
VoH—"""""""
101 10 "OH Hi-Z
17108 VoL — /
Note: WE, OF, A0 to A9, A10R="H" or “L” : “H" or "L"
Din="H" or "L"
,,‘\l
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TOSHIBA TC5117805CJS/CFTS/CSJS/CSTS-60-

TEST MODE

The TC5117805CJS/CFTS/CSJS/CSTS 2,097,152-word by 8-bit dynamic RAM is organized internally as
1,048,576 words by 16 bits. In test mode, data are written into 16 sectors in paralle! through /Ol only.
(Address line A9 is not used.) If, when read, parallel bits are equal (either both ones or both zeroes) then a “1”
is placed on the I/O8 pin. If any of the parallel bits differ, a “0” is placed on the I/O8 pin. The I/O1 through V'O7
pins always output a “1” during the test mode read cycle. This internal organization of the
TC5117800CJS/CFTS/CSJS/CSTS is test mode, shown in the block diagram in Figure 1, allows the 2M x 8 bit
DRAM to be tested as if it were a 1M x 16 bit DRAM.

A “WE, TAS before RAS" refresh cycle puts the device into test mode. A “CAS before RAS” or “RAS-only”
refresh cycle puts it back into Normal mode. Refresh is performed in test mode using a “WE, CAS before RAS”
refresh cycle, which uses the internal refresh address counter. Using test mode reduces test time (in the case of
an N-test pattern) to one-half of that normally required.
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TOSHIBA

TC5117805CJS/CFTS/CSJS/CSTS-60

TEST MODE BLOCK DIAGRAM
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TOSHIBA TC5117805CJS/CFTS/CSJS/CSTS-60

.

PACKAGE DIMENSIONS (SOJ28 - P - 400 - 1.27C)
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TOSHIBA TC5117805CJS/CFTS/CSJS/CSTS-60

PACKAGE DIMENSIONS (SOJ28 - P -300-1.278B)
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TOSHIBA TC5117805CJS/CFTS/CSJS/CSTS-60-,

o,

PACKAGE DIMENSIONS (TSOPIl 28 -P - 400 - 1.27)

Unit: mm
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TOSHIBA TC5117805CJS/CFTS/CSIS/CSTS-60

PACKAGE DIMENSIONS (TSOPII 28 - P - 300 - 1.27E)

Unit: mm
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