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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TENTATIVE DATA

TOSHIBA MOS DIGITAL iINTEGRATED CIRCUIT
TC5117400 CS4/CST - 40
TC5117400 CSJ/CST- 50
TC5117400CSJ/CST- 60
SILICON GATE CMOS

4,194,304 WORD x4 BIT FAST PAGE DYNAMIC RAM

DESCRIPTION

The TC5117400CSJ/CST is fast page dynamic RAM organized 4,194,304 words by 4 bits. The
TC5117400CSJ/CST 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.

Muitiplexed address inputs permit the TC5117400CSJ/CST to be packaged in

(300mil), 26/24 pin plastic TSOP (300mil). The

26/24 pin plastic SOJ
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 5Vt10% tolerance, direct interfacing capability with high performance

logic families such as Schpttky TTL.
FEATURES

® 4,194,304 word by 4 bit organization
® Fast access time and cycle time

® Single power supply of 5V110%
with a built-in Vgp generator
® Low Power

825mW MAX. Operating
(TC5117400CSJ/CST —40)

715mW MAX. Operating

(TC5117400CSJ/CST —-50)

605mW MAX. Operating
(TC5117400CSJ/CST —-60)

55mW MAX. Standby
o QOutputs unlatched at cycle end allows two-

dimensional chip selection

TCS117400CS)/CST
-40 -50 -60
taac  RAS Access Time 40ns | SOns | 60ns
taa  Column Address 20ns | 25ns | 30ms
tcac  CAS Access Time 1ins 13ns | 15ns
tre Cycle Time 75ns 90ns 110ns
e gﬁ:??,:,mde 30ns | 35ns | 40ns

® Read-Modify-Write, CAS before RAS refresh,
RAS-only refresh, Hidden refresh, Fast Page

Mode and Test Mode capability
e All inputs and outputs TTL compatible

® 2048 refresh cycles/32ms
® Package TC5117400CSJ : SOJ26-P-300C
TC5117400CST : TSOP26-P-300D
PIN CONNECTION (TOP VIEW) PIN NAMES
Plastic SOJ Plastic TSOP
Ve [ 26 [ vss vee [I°1 26 [] Vss 0~A10 | Address inputs
vor E 2 25 %Vm vo1 E 2 25 [ vo4 RAS Row Address Strobe
vo2{]3 24 [Jvo3 vo2[] 3 24[] w03 ]
Column Address Strobe
WE[]s 2T WE[] 4 230™® P— °_" : b"
"3 []s 2[]or 3] s 2[] ot Write Enable
Nc[]s 21 [J A9 nel] s 21 [ OF Output Enable
O1~1704 Data Input/Output
ISTANE: 19 [] A8 AlOE 8 1917 A8 Vee Power { +5V)
409 18[] A7 aof] 9 18] A7 Ves Sround
a1 []10 17 ] A6 A1l 10 17[] A6
a[n 16 [ ] AS 'YERIRE 16 [] AS
a3l 15 As A3(] 2 15[ As
V(cE 13 14 jVss VccE 13 14 ]Vss
M'M - onty 81« gude tor the sppications of gur Products. MO (IMEOMLEIItY 11 S1UMed by TCS1 17400CSJ/CST'— 1
N wiama » granted o metaven o ineroent weber s AEROGIAO S00Dat ot 1 st OF TOSIEA. CORPORATION o Sthers o 1996 - 07 - 15

for e W genere tottue

domenic

a1c.) plesse Make e thet you consult it with w before you wie there TOSHIBA -uum " rquipment -Mh

requres eswredrdinarily hugh quahty sndicr rehabeiily. and 1N SQUIBMENt Whikh May nvelve life thieatemng or (Kl sPPICELION, Wiuding Dut

nOt hiewted 10 SR IEY 8 310MUC energy oMol awpisne of

. UBIHC BQNRSlS, MEBCE IMITUMENLILON, COMbAALION
control. 8l types Of safety devicer. ¢1C TOMHEA onnot acoept and hevedy dinclaem Iu.an 1or any damage wheth Mmey OCCUN 0 cate The
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INTEGRATED CIRCUIT

TOSHIBA

TC5117400 €Sy CST - 40
TC5117400 CSJ/CST-50
TC5117400 CSJ/CST- 60

TECHNICAL DATA

BLOCK DIAGRAM

l/8! |/82 V83 I604

Vee Vs
QO @,
VOLTAGE DOWN
conve, O Ve
san | | oo |50 %
Y ﬂ
P sécoocr
ADOAESS Ll
11 {tn
a9 o] L it SETS
AIS= S | YT Y
A4 O—> 2048
A5 O—» YYY XYY
AG O REFRESH
ﬁ Oep COUNTER (11) :
A9 O~ 1 mow = gg ”'“' ArraY
Al m .umu?m) S E 20482048 x4
o %
RS 0—| e v
I SUBSTAATE BIAS l: g <cC
GENERATOR VSS
ABSOLUTE MAXIMUM RATINGS
ITEM SYMBOL RATING UNIT NOTE
Input Voltage ViN =0.5~Vce +0.5 v 1
Output Voltage Vour -0.5~Vec+0.5 v 1
Power Supply Voltage Ve -05~7.0 Vv 1
Operating Temperature Torr 0~70 °C 1
Storage Temperature Ts16 -55~150 *C 1
Soldering Temperature (10s) TsoLoer 260 °C 1
Power Dissipation Pp 900 mw 1
Short Circuit Output Current lour 50 mA 1
RECOMMENDED DC OPERATING CONDITIONS (Ta =0~70%)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTE
Vee Supply Voltage 4.5 5.0 5.5 " 2
Vin Input High Voltage 2.4 - Vee + 0.5 v 2
Vi input Low Voltage -0.5** - 0.8 v 2

* Vec+2.0V at pulse width S 20ns (pulse width is measured at V)
** _2.0V at pulse width S 20ns (pulse width is measured at Vss)

TC5117400CS)/CST—2
1996 -07 - 15

TOSHIBA CORPORATI




INTEGRATED CIRCUIT TC5117400 CSJ/CST - 40
TCS5117400 CSJ/CST - 50

TOSHIBA TC5117400 C5)/CST - 60
TECHNICAL DATA

DC ELECTRICAL CHARACTERISTICS (Vcc =5V £ 10%, Ta=0~70%)

SYMBOL PARAMETER MIN. [ MAX. | UNIT | NOTE
OPERATING CURRENT TCS5117400CSH#CST-40 - 150 34
lecr Average Power Supply Operating Current TC5117400C5)/CST-50 - 130 mA ‘
(RA3, TAS, Address Cycling: tac = tac MIN.) TC5117400CS ¥CST-60 - | 1o 5
STANDBY CURRENT
lec2 Power Supply Standby Current - 2 mA
(m = m = Vm)
RAS ONLY REFRESH CURRENT TC5117400C5.)/CST-40 - | 150
lccz |Average Power Supply Current, RAS Only Mode TC5117400CSJ/CST-50 - 130 | mA | 3,5
(RAS Cycling, TAS = Viy: tac = tre MIN.) © TCS5117400CSH/CST-60 - | no
FAST PAGE MODé‘ CURRENT TCS117400C5)/CST-40 - 90 34
Average Power Supply Current, Fast Page Mode TCS117400CS)/CST-50 - 80 mA
leca (RAS = v\, TAS, Address Cycling: tpc =tpc MIN.) TCS117400CSJ/CST-60 - 70 5
STANDBY CURRENT
Ices Power Supply Standby Current - 1 mA
(RAS = TAS = Ve - 0.2V)
TAS BEFORE RAS REFRESH CURRENT TC5117400CS4/C5T-40 - | 150
lccs  |Average Power Supply Current, CAS Before RAS TC5117400CS1/CST-50 - 130 | mA | 3,5
Mode (RAS, TAS Cycling: tre = tac MIN.) TCS5117400CS1CST-60 - | 110

INPUT LEAKAGE CURRENT
hw Input Leakage Current, any input
(OVS VinS Ve, All Other Pins Not Under Test=0V)

OUTPUT LEAKAGE CURRENT
’O L 3 . -10 10 uA
(Doyr is disabled, OVS VourS Vee)
PUT :
Vo OuTPU “LE.VEL 24 - v
Output “H”" Level Voltage (loyr = - SmA)
p
vo. | OUTPUT LEVEL _ 0.4 Vv

Output “L° Level Voltage {ioyr = 4.2mA)

TC5117400C5)/CST—3
1996 - 07 - 15
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INTEGRATED CIRCUIT TC5117400 CSJ/CST - 40
TOSHIBA 18117400 carraT a0
TECHNICAL DATA 00 csiicsT-6

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vcc =5V £ 10%, Ta=0~70°) (Notes 6, 7, 8)

TCS117400CS)/CST

SYMBOLU PARAMETER -40 -50 -60 UNIT NOTE

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tac Random Read or Write Cycle Time 75 - 90 - 110 - ns
tamw Read-Modify-Write Cycle Time 107 - 126 - 150 - ns
tec Fast Page Mode Cycle Time 30 - 35 - 40 - ns
tepamw | Fast Page Mode Read-Modify-Write Cycle Time 62 - 71 - 80 - ns
taac Access Time from RAS - 40 - S0 - 60 ns 9,14,15
teac Access Time from TAS - 1 - 13 - 15 ns 9,14
taa Access Time from Column Address - 20 - 25 - 30 ns 9,15
tcea Access Time from TAS Precharge - 25 - 30 - 3s ns 9
tewz TAS to output in Low-2Z 0 - 0 - 0 - ns
torr Output Buffer Turn-off Delay 0 11 0 13 0 15 ns 10
tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 8
tap RAS Precharge Time 25 - 30 - 40 - ns
tras RAS Pulse Width 40 10,000 50 10,000 60 10,000 ns
trasP RAS Pulse Width (Fast Page Mode) 40 [200,000( 50 [200,000] 60 200,000 ns i
tRSH RAS Hold Time 6 - 8 - 10 - ns }
tance :(:i::l:e'r':nn; el’)rc\m TAS Precharge 25 _ 30 _ 35 _ ns
tesw TAS Hold Time 40 - 50 - 60 - ns
tcas TAS Puise Width 1t |1w0000]| 13 [10,000| 15 [10000]| ns
taco | RAS to TAS Delay Time 16 29 18 37 20 4s ns 14
tRAD RAS to Column Address Delay Time 11 20 13 25 15 30 ns 15
tcrp TAS to RAS Precharge Time 5 - S - S - ns
tep CAS Precharge Time 10 - 10 - 10 - ns
tasR Row Address Set-Up Time 0 - 0 - 0 - ns
taan Row Address Hold Time 6 - 8 - 10 - ns
tasc Column Address Set-Up Time 0 - o ] - 0 - ns
tcam Column Address Hold Time 6 - 8 - 10 - ns
tRAL Column Address to RAS Lead Time- 20 - 25 - 30 - ns
tres Read Command Set-Up Time 0 - 0 - 0 - ns
treH Read Command Hold Time 0 - 0 - 0 - ns 1
tRAH Read Command Hold Time referenced to RAS 0 - 0 - 0 - ns 11

TC5117400CS1/CST—4
1996 - 07 - 15
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INTEGRATED CIRCUIT |

TOSHIBA

TECHNICAL DATA

TC5117400 CS)/CST-40
TC5117400CSJ/CST- 50
TC5117400CSJ/CST- 60

ELECTRICAL CHARAC@ISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Continued)

TCS117400CSH/CST
SYMBOL PARAMETER -40 -50 -60 UNIT NOTE
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tweH Write Command Hold Time 6 - 8 - 10 - ns
twp Write Command Puise Width 6 - 8 - 10 - ns
tawL Write Command to RAS Lead Time 6 - 8 - 10 - ns
towt Write Command to CAS Lead Time 6 - 8 - 10 - ns
tps Data Set-Up Time 0 - 0 - 0 - ns 12
ton Data Hold Time 6 - 8 - 10 - ns 12
tree Refresh Period - 32 - 32 - 32 ms
twes Write Command Set-Up Time 0 - 0 - 0 - ns 13
towp | CAS to WE Delay Time 32 - 36 - 40 - ns 13
tawo | RAS to WE Delay Time 61 - 73 - 85 - ns 13
tawp Column Address to WE Delay Time 41 - 48 - (1] - ns 13
teowp | CAS Precharge to WE Delay Time 46 - 53 - 60 - ns 13
tesn TAT Set-Up Time (TAS before RAS Cycle) 5 - - 5 - ns
teHR TAS Hold Time (TAS before RAS Cycle) - - 10 - ns
trpC RA3 to TAS Precharge Time 5 - - S - ns
terr gpt::::raergfﬁ?z‘:umer Test Cycle) 20 - 20 - 20 - "
trom RAS Hold Time referenced to OF 6 - 8 - 10 - ns
toea OF Access Time - 1 - 13 - 15 ns
toen OE to Data Delay 1 - 13 - 15 - ns
toiz | OF to output in Low-Z 0 - 0 - 0 - ns |
10€2 Output buffer turn off Delay Time from OF 0 11 ] 13 0 15 ns 10
toex OF Command Hold Time 6 - 8 - 10 - ns
toos Output Disable Set-up Time 0 - 0 - 0 - ns
twrs Write Commamd Set-Up Time (Test Mode In) S - 3 - S - ns
tWTH Write Commamd Hold Time (Test Mode In) 6 - 8 - 10 - ns
twap WE to RAS Precharge Time 5 - s _ 5 _ ns
(TAS before RAT Cycle) _
twaM WE to RAS Hold Time (CAS before RAS Cycle) 6 - 8 - 10 - ns

TCS5117400CSI/ICST—5
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

]

TC5117400 CSJ/ CST- 40
TC5117400 CSJ/CST - S0
TC5117400 CSJ/CST- 60

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS IN THE

.

<

A
(.

TEST MODE
TCS117400CSJ/CST
SYMBOY PARAMETER -40 -50 -60 UNIT | NOTE
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tre Random Read or Write Cycle Time 80 - 95 - 1158 - ns
toc Fast Page Mode Cycie Time 35 - 40 - 45 - ns
trAC Access Time from RAS - 45 - 55 - 65 ns 9,14,15
teac Access Time from CAS - 16 - 18 - 20 ns 9,14
taa Access Time from Column Address - 25 - 30 - 35 ns 9,15
tera Access Time from TAS Precharge - | 30 - 35 - 40 ns 9
tras RAS Pulse Width . 45 10,000 55 10000 65 |10,000| ns
trase RAS Pulse Width (Fast Page Mode) 45 |200,000] S5 |200,000] 65 |200,000] ns
tasu AT Hold Time 1t - 13 - 15 - ns
tesH TAS Hold Time 45 - 55 - 65 - ns
tauce | CAS Precharge to KAS Hold Time 30 - 35 - 40 - ns
teas TAT Pulse Width 16 |10000] 18 |[10000| 20 |10,000] s
[taay Column Address to RAS Lead Time 25 - 30 - 35 - ns
CAPACITANCE (Vcc =5V £ 10%, f=1MHz, Ta=0~70%)
SYMBOL PARAMETER MIN MaX. N

Ci input Capacitance (A0~A10) - S pF

Ci; Input Capacitance (RAS, CAS, WE, GF) - 7 pf

Co Input/Output Capacitance (VO1~1/04) - 7 pf

TC5117400C5)/CST—6
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INTEGRATED CIRCUIT ’ TCS5117400 CSJ/CST - 40
TC5117400 CSJ/ CST - 50

TOSHIBA TC5117400 CSJ / €ST - 60
TECHNICAL DATA 0CSI/CsT-6

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. Icca, Iccs . Icce depend on cycle rate.

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

Address can be changed once or less while RAS=Vj. In case of Icc4, it can be changed once or
less during a fast page mode cycle (tPC).

6. An initial pause of 200us 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.

I S SN

7. AC measurements assume tT=>5pbs.

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

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

10. torr (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 trcH or trrH must be satisfied for a read cycle.

12. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge
in Read-Modify-Write cycles.

13. twcs, tRwD, tcwD, tawp and tcpwp are not restrictive operating parameters. They are included
in the data sheet as electrical characteristics only. If twcos=twces (min.), the cycle is an early
write cycle and the data out pin will remain open circuit (high impedance) through the entire cycle;

If tpwDp=ZtRwD (min.), tcwp=tcwp (min.), tawp=tawp (min.) and tcpwp=tcpwD (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 trcp (max.) limit insures that tRac (max.) can be met.
trcD (max.) is specified as a reference point only: If trep is greater than the specified trep (max.)
limit, then access time is controlled by tcac.

15. Operation within the trap (max.j limit insures that trac (max.) can be met.
tRAD (max.) is specified as a reference point only: If tRAap is greater than the specified trap (max.)
limit, then access time is controlled by taa.

TC5117400CS)/CST—7
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INTEGRATED CIRCUIT |
TOSHIBA '

TCS117400 CSJ/ CST - 40
TC5117400 CSJ/CST-50
TC5117400 CSJ/CST-60

TECHNICAL DATA

TIMING DIAGRAMS |
READ CYCLE

tre
tRas tap

w N\ _ Y N

v e ] e tacp - tasH terp
g e N/
s mjﬁ%ﬁ ., &
« T | . | |

LN Ny,

QFE
)
Vou— N
¥O1~104 Hi-Z DATA - OUT /
Vo, — A
. Note: Dy = Hi-Z VA : “H™ or "L”

@ . invaligd Data

TC5117400CS)/CST—8
1996 - 07.-15
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'NTEGRATED CIRCUIT |
TOSHIBA

TC5117400 €51/ CST - 40
¥g§: 17400 CSJ/CST-50

17400 CSJ/CST - 60
TECHNICAL DATA

WRITE CYCLE (EARLY WRITE)
LRAS o e trp .
Vi —
Vi, — ‘t
- tosy
_}.‘.ﬁk tacp i H tcRp

Vig —
(734 : Yeas

T Ny

tasr | tasc [ tcan tRaL

o K ™ X

s @ \=msy

tawy l
1

= %//////////////////////////////
oo W

: "H® or “L”

TC5117400CSH/CST—9
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INTEGRATED CIRCUIT |
TOSHIBA

TC5117400 CSJ/CST-40
TC5117400 CSJ/CST- 50
TC5117400 CSJ/CST - 60

TECHNICAL DATA

WRITE CYCLE (OF CONTROLLED WRITE)

= S I~
el = e e

o D B e
- \

s~ X

: “H” or "L”

Note: Doyr=Hi-Z -

TC5117400CSI/CST=110
1996-07 - 15
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INTEGRATED CIRCUIT | TCS117400 €51/ CST - a0

C5J/CST- 50

TOSHIBA TC5117400 €S/ CST - 60
TECHNICAL DATA

READ-MODIFY-WRITE CYCLE

| =
e & | \
- tﬁféﬁ
o T oo
o T -

thac o
o o= oY

: "H" or “L"
%: tnvalid Data

TCS117400CSJ/ICST— 11
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INTEGRATED CIRCUIT ! T€5117400CSJ/CST- 40
TC5117400 CSJ/ CST - 50

TOSHIBA TC5117400 CSJ/ CST - 60

TECHNICAL DATA

FAST PAGE MODE READ CYCLE

trase trp
Viy — )
s N N
Vi, - X 7~
> tec - tRsH - tFap
ﬁg o trco [ tcp tamce
AT Vin — / trap <SAS \)as -~ Z _‘_tggs_,li /
Vi ™ tran > "N
tesH traL
ey | [T s ean ] | Tt "
Vin X
A0~A10 ROW coL1 cot.2 COLN ROW
Vi eI
tacs
. W—E— i thes - !: tRes itRCH
w4 <7 -[&
RRH,_
WE Vi I
taa taa
t -
- 2Ry tera tepa .
w \ e | - N tors,
\‘ :
Vip —
trac
vo1 Von—
"'|/°4 VOL""'
o touz
ez 11, taz taz
N O e HirZ :"H' or "L”
ote : Dyy = Hi-
@: tnvalid Data

TC5117400C5H/CS: — 12
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INTEGRATED CIRCUIT |

TOSHIBA
TECHNICAL DATA

TC5117400 CSJ/CST - 40
TC5117400 CSJ/CST - 50
TC5117400 CSJ/CST- 60

FAST APGE MODE WRITE CYCLE (EARLY WRITE

ttttt

- R
'AS - / tcas >
b,

taga | ey agd fioan

k ] L
| a0 tom ton |
twes "1

traL

tcam
e

tcvw.ﬁ'
taw,

e ==nF ) i
or ////////////////////////////////////////////////////////////////

el Lo
Din

: | ’/ |L-v—.$@<

o DR o //// z

»

Note : Doyt = Hi-Z

% : "H” or "L”

TC5117400C5)/CST— 13
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INTEGRATED CIRCUIT | TCS117400 C51/CST - 40
17400 C5J/ CST -
TOSHIBA TC5117400 CSJ/ CST - 60
TECHNICAL DATA

—~—

FAST PAGE MODE READ-MODIFY-WRITE CYCLE
- taase tap
734 Vi — IF ‘ tesk . Z \
Vi -— 3
thep tcp tcre
i | tomaaw | [ tRsH
v teas . tcas : tcas
™ o — DR toam
vl | B 7N \ //
tan tean trat
tasr |1 [tascll, [tcap tasg,
- P e
AO~A10 z'” %]no coL.1 WL coL2 COLN ROW
i
-] tawp towp - tcpwp
CS B towp )| Wewo tclm towp tkt:vnvt
WHITE V™ \| K \ \
ViL tawp
) tow ] _tawp o} tawp
]t ' e, twell | toea ‘
Vi — \ " =
Ot
Vg — taac \ / tcp ; - E"\‘ __/
- taA - DA o
tcac
tea -
| toez - tuc‘ toez toeg | |
v = @D &
Vo, — towz towz b = ltcl.Z ol -
Vo1 tCI.L DOUT 1 ‘tgLZV DOUT 2 < Z Doutr N
tps
~vos tmtom toep] 2 o lon tﬂg toH
Vi K
Din2 DinN
(Vi — Din1p N2 % N S————

: “H" or "L"
@: Invalid Data

TC5117400CS)CST—14
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INTEGRATED CIRCUIT |
TOSHIEA

TC5117400 CSJ/CST - 40
TC5117400 CSJ/CST-50
TC5117400 CSJ/CST - 60

TECHNICAL DATA

RAS ONLY REFRESH CYCLE

s N s
. :::‘:_)&’t ~

. :_/j — —__
wrm A

T

Note: Dy, OE, AD~A10= “H* or “L ' % L or L"

TC5117400CS)/CST—15
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INTEGRATED CIRCUIT ;‘czgnnoo CSJ/CST-40

117400 CS)/CST - 50

TOSHIBA TC5117400 CSJ/ CST - 60
TECHNICAL DATA

HIDDEN REFRESH CYCLE (READ)

I\ } A N—=—

_ :_/t-: ;mﬁ_os; \\‘ tc j/ tcn

R LT | I
v v+ “GPReGR
- :W .V
T I = aE T
SR — 1 o
D ‘ 7
B nvaic

TC5117400CS)/CST=16
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INTEGRATED CIRCUIT |
TUSHIEA

TC5117400CS5J . C5T - 40
TCS5117400 CSJ/ CST - 50
TC5117400 CSJ/CST- 60

TECHNICAL DATA

HIDDEN REFRESH CYCLE

RC
— S
—_—
|
m, N Y N /N
fere| 1, tacp ‘ | tRSH - tohm > terp
Vi —
TAS
Vi — PLILIN & P
-lasg
[tRAH .
tase * «jloan

.

1
|

s = W=w.

oyt = Hi-Z A “H" or "L"

TC5117400CS)/CST—17
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INTEGRATED CIRCUIT
TOSHIBA

TC5117400 CSJ/CST- 40
TC5117400 CSJ/CST - 50
TC5117400 CSJ/CST - 60

TECHNICAL DATA

AS BEFORE RAS REFRESH COUNTER TEST CYCLE

Viu . traS tap
s \ N
te

S | | g S——

I N T T

TC5117400C5)/CST— 18
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TCS5117400 CSJ/CST-40
TC5117400 CSJ/CST- 50
TC5117400 CSJ/CST - 60

INTEGRATED CIRCUIT |
TOSHIBA

TECHNICAL DATA

WE, CAS BEFORE RAS REFRESH CYCLE

= \Jr S
= T _/Elxl” Y
- W=

toFF

Vou—" K y
VO1~1/04 / Hi-Z
Voo

% :"H" or “L”

TC5117400CS)/CST— 19
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TC5117400 CSJ/CST-40
TC5117400 CSJ/CST - 50
TC5117400 CSJ/CST- 60

READ CYCLE IN THE TEST MODE

AD~A10

Vo1
~1/03

Vo4

Vih — ” -r‘—i——;
e — N /] \
tesu
tacp tRsH R
Vi = : taap fAS / ] /
T tag wse, [T T faL -
ViH s ” 7
le ren -
i _ e
VOH: K.
N teac < QfE
taag
::OH— Hi-2 : DATA - OUT @
o ez

Note : DE="L" , Din=Hi-Z

: “H* or "L"
@: Invalid Data

TCS117400CS)/CST— 20
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INTEGRATED CIRCUIT |
TOSHIBA

TC5117400 €SJ/CST- 40
TC5117400CSJ/CST - 50
TC5117400 CSJ/CST- 60

TECHNICAL DATA

WRITE CYCLE (EARLY WRITE) IN THE TEST MODE

e | =
el | g\ f; e
- =

T

tps <oH

e ‘&=

Note : VO2~VO4="H" or “L" , Doyr=Hi-Z . - or "L-

TC5117400CS)/ICST— 2!
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INTEGRATED CIRCUIT TCS117400 C5)/CST - 40
TOSHIBA TC5117400 €51/ CST - 50
TECHNICAL DATA 400 CSJ/CST - 60

{‘;__
FAST PAGE MODE IN THE TEST MODE )‘
taase . }RP
Vig — X
Vi — \'!_g ,_/ \
t
'lg«: D = tRiCP A Lere
Vi — —_ deas 1, Jdeas N P
& Ve —f ) - \- \ /
RAH
N s tean traL
tasg - a1, [dca 25l o fasgf 1ocar '
Vi - N- o
AO~A10 ROW coL.t coL.2 COL.N ROW
ViL . T y )
tegyy teenl Lt ] It 11 tacs  reH
Vin I
WE
A% tRRH
- KOFE toer
Vo1  Vou——
~1/03
Voo s
« | tcPa
koep - | teac torF
1¥04 Vou—
Vo — Dgyr 1 Oour 2

Note : DE=“L", Dy=Hi-Z : “H® or “L”

@: Invalid Data
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INTEGRATED CIRCUIT | TC5117400 CS)/CST- 40
TC5117400 CSJ/CST-50

TOSHIBA TC5117400 CS)/ CST - 60

TECHNICAL DATA

FAST PAGE MODE WRITE CYCLE IN THE TEST MODE

trasp

Vi ——
RAY \
Vi -~

. trc
el | trep tep -

- cas

/N

Vin
[+3
Vi

Yy

JCAS
tesH
T >

tow

e
I e
Sl
_t% tasc | [tean tasd [tcan tasc |
Vin / .
~A10 Vi %Row D////i coL %@ coL.2 coL.

tome

twp

e tWCH twes ‘T—'I Y

twen
WP

lm
Vir
Wt

. . .

toH

st il I T R - B 105 1 o
ViH —
Vi

| e—tOH

Note : /02~/04 ="K or “L" , Doyr=Hi-Z

% D "H or "L”

TC5117400CSH/CST—23
1996 -07 -15
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INTEGRATED CIRCUIT | TC5117400CS)/CST-40
TC5117400 CSJ/ CST - 50

TOSHIBA TC5117400 CSJ / CST - 60
TECHNICAL DATA

TEST MODE

The TC5117400CSJ/CST is the RAM organized 4,194,304 words by 4 bits, it is internally organized
1,048,576 words by 16 bits. In “Test Mode"”, data are written into 16 sectors in parallel by using only
I/01. Alc, AOc are not used. If, upon reading, 16 bits are equal (all “1”s or “O"s), the L/O4 pin
indicates a“1”. If they were not equal, the I/O4 pin would indicate a “0”. IO1,I/02 and /O3 always
indicate a "1” during test mode read cycle. Fig.1 shows the block diagram of TC5117400CSJ/CST. In
“Test Mode”, the 4M X4 DRAM can be tested as if it were a 1M X16 DRAM.

“WE, CAS Before RAS Refresh Cycle puts the device into “T'est Mode”. And “CAS Before RAS
Refresh Cycle” or “RAS Only Refresh Cycle” puts it back into “Normal Mode”. In the Test Mode, “WE,
CTAS Before RAS Refresh Cycle” Performs the refresh operation with the internal refresh address
counter. The “Test Mode" function reduces test times(1/4 in case of N test pattern).

TC5117400C5)/CST — 24
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INTEGRATED CIRCUIT | TC5117400 CSJ/CST - 40

TC5117400 CSJ/CST - 50

TOSHIBA TC5117400 €51/ CST - 60
TECHNICAL DATA
BLOCK DIAGRAM IN TEH TEST MODE
A0C, A1C - 1M block g AOC, AIC T
Normal c>—-LA 1M block Z
- - \ m
| vo1 }—a T [ | 1M block i/ Horms!
Test 1M block [ _@— Test
AOC.AIC : 1M block O, aoc.a1c T
o— I °
Normal o——L_ 1M block °
| | = \ m
w0z < T 1 1™ block ) e
Test M block [ é)— Test
A0C,AIC : 1M block O\ aoc.aic T
o— [ 3
Normal | 1M block —5
ik [\ | vo3 |
[vo3 < T ] 1™ block / Horma!
Test 1M block "@ﬁ Test
AGC. AIC ] 1™ block © I
o[
Normal Oj-_ 1M block
" 1104
(Vo4 }-< T ] ™ block
Test [ | M block

Fig. 1

TC5117400CS)/CST— 25
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INTEGRATED CIRCUIT TC5117400 CSJ/ CST - 40
TC5117400 CS3/CST - 50

TOSHIBA TC5117400 CS)/ CST - 60
TECHNICAL DATA g
—

OUTLINE DRAWINGS (SOJ26 - P - 300C)

Unit in mm

o o
NGO >
27 o
< o
©
3 ‘QD
['2)
-0
2?9
, 17.57MAX , pd
: 17.1540.12 |
+0.1
0.71 g0s
£ N
e P
-]
3| &
[ —1 S
[ 0.43:907 .
i&Ao.1] 202 (510 18 ()

TC5117400C5)/CST— 26
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INTEGRATED CIRCUIT ;ggn;ggggg/gg-gg
/ -
TOSHIBA TC5117400 CsJ/ CST - 60
TECHNICAL DATA

OUTLINE DRAWINGS (TSOP26 - P — 300D)

Unit in mm

13

O.QSTYP J | 0-4230-08 E;m@:
1.27

) 17.54MAx

’, 17.1430.1 ol % ]
+H| 2 [}

[ g & 2
= g

N VA s
2, % /b

=Kl S '3

& BN
© 0.5%0.1

TC5117400CS5/CST— 27"
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