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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

INA—

X

TENTATIVE DATA
4,194,304 WORD x4 BIT EDO (HYPER PAGE) DYNAMIC RAM

DESCRIPTION

TOSHIBA MOS DIGITAL INTEGR

ATED CIRCUIT

TC5117405 CS3: CST- 40
TC5117405 CSJ/CST-50
TC5117405CSJ/CST - 60
SILICON GATE CMOS

\

The TC5117405CSJ/CST is EDO (hyper page) dynamic RAM organized 4,194,304 words by 4 bits.
The TC5117405CSJ/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.
Multiplexed address inputs permit the TC5117405CSJ/CST to be packaged in 26/24 pin plastic SOJ

(300mil) and 26/24 pin plastic TSOP (300mil).

FEATURES

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

The package size provides high system bit densities and
is compatible with widely available automated testing and insertion equipment. System oriented
features include single power supply of 5V+10% tolerance, direct interfacing capability with high
performance logic families such as Schottky TTL.

TC5117405CSJ)/CST

- 40 -50 -60
taac  RAS Access Time 40ns 50ns 60ns
taa  Column Address 20ns | 25ns | 30ns

Access Time

tcac  CAS Access Time 11ns tans 17ns
tRe Cycle Time 69ns 84ns 104ns
tec 2'3’32';;9: Mode | 16ns | 20ns | 25ns

PIN CONNECTION (TOP VIEW)

Plastic SOJ
vee [ 26 (] Vs
vor []2 25 w04
uozE 3 24103
WE[]4 23[]TAS
RAS s 22[]OE
nc 6 21[] A9
A0 []8 19[]As8
A0 []9 18] A7
ISRERL 17 ] A6
a2[n 16 [] AS
a3[]12 15 ] A4
vee [ 13 14 %vss

Plastic TSOP
VCCE 1 26 | {Vss
vo1[] 2 25 [Juoa
vo2[] 3 24 [J103
WE[] 4 23[]CA3
RA3[] s 22[]OF
N[ & 21 A9

A10(]
Ao[]
Al
Aa2(]
A3[]

Vee[

-]

19
18
17
16
15
14

[]as8

A7
.
[Jas
BLX

:] Vss

Single power supply of 5V110%

with a built-in Vgp generator

Low Power

825mW MAX. Operating

(TC5117405CSJ/CST ~40)

715mW MAX. Operating

(TC5117405CSJ/CST - 50)

605mW MAX. Operating

(TC5117405CSJ/CST —60)

5.5mW MAX. Standby

Outputs unlatched at cycle end allows two-

dimensional chip selection

Read-Modify-Write, CAS before RAS refresh,

RAS-only refresh, Hidden refresh, EDO(Hyper

Page Mode) and Test Mode capability

All inputs and outputs TTL compatible

2048 refresh cycles/32ms

Package TC5117405CSJ : SOJ26-P-300C
TC5117405CST : TSOP26-P-300D

PIN NAMES

A0~A10 Address Inputs

RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable

OF Output Enable

1101~1104 Data Input/Qutput

Vee Power ( + 5V)
Vss Ground
NC No Connection

The iMOrmaton contained herein 14 pDresented only a3 8 guide for the spplications of our produtts No responsbiity s ssiumed by
TOSHISA CORPORATION for any mhmq'mnnu of inteiteciust p'ogm\y Of othet ights Of the third pearties wineh may result from ity e @

No hceme iy granted by

requires ""lomml"lv Mgh qunhlv and/or reliaiebily, 80d In eQUIDMEnt which may Invoive ile
ROt Himited 10 tUCh USEY AL ATOMIC energy CONI/Ol Bwpiane Of SPBCEYID inirumentation. traflic ugnals, medical Instrumentation, <omwmo«
control, all types of satety dewces. etc TOSMIBA (annOt accept and hereby disciaims hateiity for any damage which may ottur n cose the

¢ under sny
@ These TOSHIDA products are Mlenoed 1or wve 10 genersi commercisl spohcations (office
. #1¢.) please mare wure that you oMUt with us defore you use thm TOSHIBA producty in equipment which

rg Of chtical q but

property o other nghts of TOSHIBA CORPORATION or athers.

TC5117405CS)/CST—1

1956 - 04 - 01

. messunng

TOSHIBA products 6re vied in such EQUIDMENt o J0DHCALIONS WItROUL PHO! COMUILBLION with TOSHIBA

TOSHIBA CORPORATIORN



INTEGRATED CIRCUIT | Tcs117405¢s)/C5T- a0

TC5117405 CSJ/ CST - 50

TOSHIBA TC5117405 CSJ/ CST - 60
TECHNICAL DATA

BLOCK DIAGRAM

1/81 1/82 I/83 '6)4

Vee  Vgs \
O Q
4 4
VOLTAGE DOWN o
CONVERTER DATA IN DATA QUT VCC
BUFFERS BUFFERS |g—O D‘E

[a 4fT

CAS D—[ NO.2 CLOCK
GENERATOR
A cotumn
Soones p Rl
Ao o‘_> BUBEERS (11) SENSE AP
Al VO GATE v
azo—~ EE 11T
A3 O— 2048
Al O—> YYY * Y
A5 O~ E M
e | S MEMORY
A7 Ot T ol - ARRAY
A o
:g O Row = g v 2098 | oaswananxe
O ADORESS zo
A100 _’!\ BUFFERS (11)
- | Es
GENERATOR O v
RAS O—>| wo.1 ueg: 131

ABSOLUTE MAXIMUM RATINGS —_
ITEM SYMBOL RATING UNIT NOTE
Input Voitage Vin -0.5~Vcc+ 0.5 \ 1
Output Voitage Vour -0.5~Vec+ 05 \' 1
Power Supply Voltage Vee ~0.5~7.0 \ 1
Operating Temperature Torr 0~70 *C 1
Storage Temperature Ts16 -55~150 *C 1
Soldering Temperature (10s) TsoLDER 260 °C 1
Power Dissibation Po 300 mw 1
Short Circuit Output Current lour 50 mA 1

RECOMMENDED DC OPERATING CONDITIONS (Ta=0~70°C)

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 \ 2
Vi Input Low Voltage -0.5** - 0.8 v 2

*  Vee+ 2.0V at pulse width S 20ns (pulse width is measured at V¢c)
** -20V at puise width S 20ns (pulse width is measured at Vgs)
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INTEGRATED CIRCUIT TC5117405 CSJ/CST - 40
TC5117405CSJ/CST - 50

TOSHIBA TC5117405 CSJ/CST - 60

TECHNICAL DATA

‘

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

SYMEBOL PARAMETER \ MIN. IMAX | UNIT[NOTE
OPERATING CURRENT TC5117405CS5)/CST-40 - 150 34
lcc1  |Average Power Supply Operating Current TC5117405C5/CST-50 - 130 | mA
(RAS, TAS, Address Cycling: trc =tac MIN.) TC5117405CS)/CST-60 - | 10 >
STANDBY CURRENT
Icc2 Power Supply Standby Current - 2 mA
(RAS=TAS = V)
RAS ONLY REFRESH CURRENT TC5117405CS)/CST-40 - | 150
icca |Average Power Suppiy Current, RAS Only Mode TC5117405CS)/CST-50 - | 130] ma] 3. 5
(RAS Cycling, TAS = Vi tac=tac MIN.) TCS5117405C5)/CST-60 - | 110
HYPER PAGE MODE CURRENT TCS5117405CS)/CST-40 - 120 3 4
Icca |Average Power Supply Current, Hyper Page Mode TCS5117405CS)/CST-50 - {100| mA
(RAS = vy, TAS, Address Cycling: tupc = tupc MIN.) TC5117405CSH/CST-60 - | 85 >
STANDBY CURRENT
lecs Power Supply Standby Current - 1 mA
(RAS=TAS = Vee - 0.2V)
TAS BEFORE RAS REFRESH CURRENT TC5117405CS)/CST-40 - | 150
lcce  |Average Power Supply Current, TAS Before RAS TC5117405CSJ/CST-50 - | 130] mAa| 3,5
Mode (RA3, TAS Cycling: tac = tac MIN.) TC5117405CS)/CST-60 - | 1o
INPUT LEAKAGE CURRENT
w Input Leakage Current, any input -10] 10| A
(OVS VS Vee, All Other Pins Not Under Test = 0V)
QUTPUT LEAKAGE CURRENT
lo L L -10| 10 | A
(Dour is disabled, OVSVQUTS Vce)
QUTPUT LEVEL
Vo . 28 - | Vv
Output "H” Level Voltage {lgyr = - SmA)
OUTPUT LEVEL
VoL . - 04l v
Output "L" Level Voltage (loyr = 4.2mA)

TC5117405CS5)/CST~3
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TOSH

INTEGRATED CIRCUIT

IBA

TECHNICAL DATA

TC5117405 CSJ/ CST - 40
TC5117405 CSJ/CST- 50
TC5117405CSJ/CST- 60

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

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

[y

TC5117405CS)/CST
SYMBOL PARAMETER -40 -50 -60 UNIT NOTE
MIN. MAX. MIN MAX. MIN. MAX.

tac Random Read or Write Cycle Time 69 - 84 - 104 - ns
tamw Read-Modify-Write Cycle Time 92 - 11 - 135 - ns
trac Access Time from RAS - 40 - 50 - 60 ns 9,14, 15
tcac Access Time from TAS - 11 - 14 - 17 ns 9,14
taA Access Time from Column Address - 20 - 25 -~ 30 ns 9,15
tcpa Access Time from TAS Precharge - 22 - 28 ~ 35 ns 9
taz TAS to output in Low-Z 0 - 0 - 0 - ns
torr Output Buffer Turn-off Delay 0 11 0 13 0 15 ns 10,16
tr Transition Time (Rise and Fall) 1 50 1 50 1 50 ns 8
trp RAS Precharge Time 25 - 30 - 40 - ns
tras RAS Puise Width 40 |10000| so |[10,000| 60 | 10,000 ns
taasp | RAS Puise Width (Hyper Page Mode) 40 200,000 50 |200,000f 60 200,000 ns
tasH RAS Hold Time 6 - 8 - 10 - ns
tawco f&‘:’;:ro: ;;m;;r:)m TAS Precharge 92 _ 28 _ 35 _ ns -
tesH TAS Hold Time 30 - 35 - 40 - ns
tcas CTAS Pulse Width 6 10,000 8 10,000 10 10,000 ns
treD RAS to TAS Delay Time 10 29 12 36 14 43 ns 14
traD RAS to Column Address Delay Time 8 20 10 25 12 30 ns 15
tcrp CAS 10 RAS Precharge Time 5 - 5 - 5 - ns
tep CAS Precharge Time 6 - 8 - 10 - ns
tasr Row Address Set-Up Time 0 - 0 - 0 - ns
tRAMH Row Address Hold Time 6 - 8 - 10 - ns
tasc Column Address Set-Up Time 0 - 0 - 0 - ns
tean Column Address Hold Time 6 - 8 - 10 - ns
trat Column Address to RAS Lead Time 20 - 25 - 30 - s
tres Read Command Set-Up Time 0 - 0 - o] - ns
treH Read Command Hold Time 0 - 0 - 0 - ns 1"
tRAM Read Command Hold Time referenced to RAS 0 - 0 - 0 - ns 11
tweH Write Command Hold Time 6 - 8 - 10 - ns
twp Write Command Pulse Width 6 - 8 - 10 - ns
trwi Write Command to RAS Lead Time 6 - 8 - 10 - ns

.

TC5117405CS5)/CST—~4
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. INTEGRATED CIRCUIT | T1cs117405C55/CST- 40

TC5117405 C5)/CST - 50

TOSHIBA TC5117405 CSJ/CST - 60
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Continued)
TC5117405CSJ)/CST
SYMBOL PARAMETER -40 -50 -60 UNIT NOTE
MIN MAX MIN MAX MIN MAX

towt Write Command to CAS Lead Time 6 - 8 - 10 - ns

tos Data Set-Up Time 0 - 0 - 0 - ns 12
ton Data Hoid Time 6 - 8 - 10 - ns 12
tReE Refresh Period - 32 - 32 - 32 ms

twes Write Command Set-Up Time 0 - 0 - 0 - ns 13
tewp | CAS to WE Delay Time 26 - 33 - 36 - ns 13
tawo | RAS to WE Delay Time 55 - 67 - 79 - ns 13
tawp | Column Address to WE Delay Time 35 - 42 - 49 - ns 13
tcpwp | CAS Precharge to WE Delay Time 37 - 45 - 54 - ns 13
tesr TAT Set-Up Time (TAS before RAS Cycle) 5 - 5 - 5 - ns

tCHR CAS Hold Time (TAS before RAS Cycle) 6 - 8 - 10 - ns

trpc RAS to TA3 Precharge Time 5 - 5 - 5 - ns

hid (?TST:::: g';i-:”z:unter Test Cycle) 20 - 20 ) 20 - ne

tRoH RAS Hold Time referenced to OF 6 - 8 - 10 ~ ns

toea | OE Access Time - 11 - 13 - 15 ns 9
toep | OF to Data Delay 1 - 13 - 15 - ns

toLz OF to output in Low-2 0 - 0 - 0 - ns

toez Output buffer turn off Delay Time from OF 0 11 0 13 ] 15 ns 10
toen OF Command Hold Time 6 - 8 - 10 - ns

tops Output Disable Set-Up Time 0 - 0 - 0 - ns

twrs Write Commamd Set-Up Time (Test Mode In) 5 - 5 - 5 - ns

tWTH Write Commamd Hold Time (Test Mode In) 6 - 8 - 10 - ns

twap W_E_to RAS Pie_c_harge Time s _ s _ . _ n

{CAS before RAS Cycle)
twan | WE to RAS Hold Time (TAS before RAS Cycle) 6 - 8 - 10 - ns

TC5117405CS)/CST—5
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INTEGRATED CIRCUIT TC5117405 CSJ/ CST - 40
TC5117405 CSJ/CST- 50

TOSHIBA TC5117405 CSJ / CST - 60

TECHNICAL DATA

=
ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
TC5117405CS)/CST
SYMBOL PARAMETER -40 -50 N -60 UNIT NOTE
MIN. MAX. MIN. MaXx. MIN. MAX.
tenco | RAS to next TAS Delay Time (Hyper Page Mode) 40 - 50 - 60 - ns
tupc Hyper Page Mode Cycle Time 16 - 20 - 25 - ns
tuprwe | Hyper Page Mode Read-Modify-Write Cycie Time 47 - 57 - 68 - ns
tcon Output Data Hold Time ) - 5 - 5 - ns
trez Output Buffer Turn-off Delay from RAS 0 11 ] 13 0 15 ns 10, 16
twez | Output Buffer Turn-off Delay from WE 0 11 0 13 ] 15 ns 10
twep | WE to Data Delay " - 13 - 15 - ns
toe OF Pulse Width | 1 - 13 - 15 - ns
toer OF Precharge Time 6 - 8 ~ 10 - ns
tero TAS to OF Precharge Time s - 5 - 5 - ns

v,

TC5117405CS)/CST—6
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INTEGRATED CIRCUIT

TOSHIBA

TC5117405 CSJ/CST-40

TC5117405 CSJ/CST-50
TC5117405CSJ/CST- 60

TECHNICAL DATA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS IN THE

TEST MODE
TCS5117405CS)/CST
SYMBOL PARAMETER -40 -50 -60 UNIT NOTE
MIN. MAX. MIN. MAX. MIN. MAX.
tac Random Read or Write Cycle Time 74 - B9 - 109 - ns
thpC Hyper Page Mode Cycle Time b3 - 25 - 30 - ns
tRAC Access Time from RAS - 45 - 55 - 65 ns 9,14,15
teac Access Time from TAS - 16 - 19 - 22 ns 9,14
taa Access Time from Column Address - 25 - 30 - 35 ns 9,15
tepa Access Time from TAS Precharge - 27 - 33 - 40 ns 9
tras RAS Pulse Width 45 10,000 55 10,000 65 10,000 ns
trasp RAS Puise Width (Hyper Page Mode) 45 |200,000f S5 [200,000] 65 {200,000 ns
tRsH RAS Hold Time 11 - 13 - 15 - ns
tesu CAS Hold Time 35 - 40 - 45 - ns
tpuce | CAS Precharge to RAS Hold Time 27 - 33 - 40 - ns
teas CAS Pulse Width 11 10,000 13 10,000 15 10,000 ns
tralL Column Address to RAS Lead Time 25 - 30 - 35 - ns
CAPACITANCE (Ve =5V +10%, f=1MH7, Ta=0~70%)
SYMBOL PARAMETER MIN. MAX. UNIT

Ciy input Capacitance (AC~A10) ~ ) pF

C input Capacitance (RAS, TAS, WE, DF) - 7 of

Co Input/Cutput Capacitance (i/01~1/04) - 7 pF

TC5117405CS)/CST—7
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INTEGRATED CIRCUIT | Tcs117405cs)sCsT- 40
TC5117405CS)/CST-50

TOSHIBA TC5117405 CSJ/CST - 60

TECHNICAL DATA

NOTES:

1. Stress greater than those listed under “Absolute Maximum Ratings” may cause permanent damage

v

to the device.

All voltages are referenced to Vss.

Icc1, Iccs, Iccs, Iccs depend on cycle rate.

Icci, Iccs depend on output loading. Specified values are obtained with the outputopen.

ook wo»

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

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

7. AC measurement assume tr=2ns.

8. Viy (min.)and VjL (max.) are reference levels for measuring timing of input signals. Also,
transition times are measured between Viy and Vj.

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

10. torr (max.), togz (max.), trez (max.) and twgz (max.) define the time at which the output achieves
the open circuit condition and are not referenced to output voltage leveles. .

11. Either trcH or tgrrH 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, tAwWD and tcpwp are not restrictive operating parameters. They are included
in the data sheet as electrical characteristics only. If twcs2twes (min.), the cycle is an early
write cycle and the data out pin will remain open circuit (high impedance) through the entire cycle;
If tRwpZtrRwp (min.), tcwpZtcwp (min.), taAwp=Ztawp (min.) and tcpwp=tcpwp (min.) (Hyper
Page Mode), the cycle is a Read-Modify-Write cycle and the data out will contain data read 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.
trRcD (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 insures that trac (max.) can be met.
tRAD (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 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 achicved by RAS high going (trgz).

TC5117405C5)/CST—8
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INTEGRATED CIRCUIT | TC5117405 C51/CST - 40

117405 CSJ/ CST . 50

TOSHIBA TC5117405 C5J/CST - 60
TECHNICAL DATA

Data Qut Hi-Z control Logic

RAS [/} [o]3 WE Timing Specification
e Y L e tors
4 .y " e tnez

L. “L 7 “H" toez
“L” "H* "L _\_ twez

Data Qut Lo-Z control Logic

RAS TAS OF WE Timing Specification

TC5117405CS)/CST—9
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC5117405CSJ/CST-40
TC5117405 CSJ/CST- 50
TC5117405 CSJ/CST - 60

TIMING DIAGRAMS

READ CYCLE
tre
tRas trp
v IgsH
7
Vig = \.k ) Z N
tc:f’ - m - LRsH - terp
v - - tcas J:_’
;s "
ViL - traD \\ t / /
RAL
. tASR traM tASC - tcAH
ViH | : // /
AO~A10 %j ROW }@g COLUMN // ///////
ViL —= 9 /
ACH
tRCS - - ‘tRRH <_>|
W—E VIH
Vi, IW
- tRoH | toez .
OF Viu “OEA’ }// 7//
v 2 l %
IL LS torF
~ = trez twez
tRaC ) it -— -
VN ] 1
¥O1-4 OH @F ATOUT >
Voo — g | —p
_|towz
Note: Dy = Hi-Z .z

V4 "H” or "L
@: Invalid Data

TC5117405CS)/CST— 10
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|
INTEGRATED CIRCUIT 1 rcs117a05¢s-C5T-40

i 53117405 CS) . CST- 50
TOSHIBA 75117405 €3/ CST - 60

TECHNICAL DATA

READ CYCLE (OE CONTROL)

=T N |
" — 'tji’, tRCD ) - teas -
oS Viu W | tRAD \\ ,/
tasr trad t‘ss - tcan
AD~A10 ::::% ROW )@{_ COLUMN ////////////////////////////// ROW
o RCS1 o | o
v Vi tepo
ot loer L tor :tosp
H EA toea 3 3
- =R = .
rac 2 — el <t-o>u
Vo1-4 :::‘: @( Dout }— Dour
t;-osz |l louz
Note : Djy=Hi-Z : “H" or “L"

@: Invalid Data

TC5117405CS)/CST— 11
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INTEGRATED CIRCUIT | Tcs117405c¢ss/CST- 40
TC5117405CSJ/ CST - 50

TOSHIBA TC5117405 CS)/ CST - 60

TECHNICAL DATA

WRITE CYCLE (EARLY WRITE)

treD - tRsh Lcre
(7N Vin - tcas / /l-
Vi B trAD
t 1 i

traL

e T e 2« 8

tweH

— wny

T

% : "H" or "L”

—~—,

TC5117405CSH/CST— 12
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: INTEGRATED CIRCUIT | rcst17405 cs)/csT - a0
TOSH’BA ' TCS5117405 CSJ/CST-50

{ TC5117405CSJ/CST-60
TECHNICAL DATA l

WRITE CYCLE (OF CONTROLLED WRITE

o
S v N —— -
" \

|| G

oK

o R

% :"H" or "L”

TC5117405CSJ/CST— 13
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'

INTEGRATED CIRCUIT | 71¢5117405CS)/CST- 40
TC5117405 CSJ/CST - 50

TOSHIBA TC5117405 C5J/ CST - 60

TECHNICAL DATA

READ-MODIFY-WRITE CYCLE
- tRmw
tras i IPRL
RAS N \_
VIL —— &
tesH
tere tacp tRsH lcre,
Vin /
CAS ~ lrap /
Vi
tran
task , | .| tasc tcan
Viy — +
AO0~A10 ROW COLUMN /%( ROW
Vu_ T
tawp tow
tewp ~ tawt !
T twp
we " N\ .
t
Vi — - AWD
toea
Vin -
ot /
Vi .
N lcac
an |*
trac toe’z
( 1
N
OH Hi-2Z &DATA-OU1}
VOL— toz -
taz
i101-4 ” toeo tos| [tom
L Vi
% : "H" or “L"
@: invalid Data

TC5117405CSJ/CST— 14
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INTEGRATED CIRCUIT | TCS117408 7550 09T 40
TOSHIBA 163117405 Co)/ 3T - 80

TECHNICAL DATA

HYPER PAGE MODE READ CYCLE

tRasP trp
\
Vi — 3 taNCD tRHCP
R&S N _ /N
VlL — “* A
s typc tHpC
tcre < 1RCO o tcas tep tcas Trgu
ViH n N —L
a3 v % . taap - / \ \ ‘_/
i
traH tean tcAH t<c_A>
tasr tasc - tasc i tasc
V|H o i’
A0~A10 ROW CoL.1 | coL2 COL.N ROW
It k. /
LRRH
tres treH
Vin
WE v
'y
tcpa tepa
toga | - -
Vi Tam
[¢]] v
* tcac teac _teac
-t taa Tt
trac I 22 teom - > togz | |20 -] tREZ
Vou — £
1701-4 Doyt 1 Dour 2 Doyt N
VoL — g
Loz
log

Note: Dy =Hi-2 : “H" or "L”
@: Invalid Data

TC5117405CS)/CST— 15
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INTEGRATED CIRCUIT | Tcs117405 cssicsT- 40
TC5117405 CSJ/CST-50

TOSHIBA TC5117405 CSJ/ CST - 60

TECHNICAL DATA

HYPER PAGE MODE WRITE CYCLE (KARLY WRITE)

trasp

trp
A3
Vih — b t
RHCP
RS N\ e/
V| x 7
%
t RSH tere

tesH

= dinn

j:f:%é —
" SRS NS S
g

Note: Doyr = Hi-Z V4. “H" or "L

tASQ’

\
g
g
\1
>
2 .
FL" £
-~ ‘” T |°
x L%
£
14
[a) P -
o
z
P
Q
-3

——

TC5117405CS)/CST— 16
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INTEGRATED CIRCUIT [ 7C5117405 CSJ/ CST - 40
| TC5117405CSJ/CST- 50

TOSHIBA TC5117405 €SJ/ CST - 60
TECHNICAL DATA

HYPER PAGE MODE READ-MODIFY-WRITE CYCLE

trasp o e
) 1rHCP
RAS :‘“ — \ _ Z R
wo T
terp tosH tHPRWC trsH tcre
trRCD tcas SP tcas L‘S: tcas
Vin —%
& T | lua i / /
VIL RAD b
tRAH tea fean
tasr AS tascl Lt | tasc b
r 2
Vi |
trwD _ tcpwD terwd -
ln‘cs — town > tewd tcwp tRwL
Vin —77 7 ] "
W N N |/
WE Vi __/ tawp o . tawp e b | tawo LFJ
towt towy tow
Lloga  twe | toea ,  twe . toea twe
Vis / \ /
ot Vie W / 5 B
tcaC tcac teac
Taa | |10 tan | [tos ol ltan || |los
tRAC - “ tepa ¢ - tcpa >~ t
torzl |4 to toed |, DH toegd || 24
F v
( Vou " *2 3
Voo~
torz toLz - :ou
VO1-4 L -2 L
toeD toeo QED
Vi T Din ! Din2 DINNE—
LV —
*1 Dour! *2 Dour2 "3 DoutN

: “H" or “L"
@: Invalid Data

TC5117405C5/CS5T—17
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INTEGRATED CIRCUIT | 5117405 €s)/CST- a0
TC5117405 CSJ/CST-50

TOSHIBA TC5117405 CSJ / CST - 60

TECHNICAL DATA

HYPER PAGE MODE READ WRITE MIXED CYCLE

- trasp trp
Vi ™
Vi, —
tcre tesH tupc thec tupg rere
< IRCD B Jcp tcp Lep
> teas tcas tcas tcas tcas
Vi 7
& T L ol NSNS N N
tran tcan
<> t t tasc| | t
g wmsn I g A e e L D e s
. a
AO~A10 :‘” :%inow E@g coL.1 & coL.2 I@g coL3 E@Q coL4 E@g COLN %
L 1
‘BCS _ tren
.V :
= /
L ——
flwes
toea twew
o3 Viu
Vv
t :CAQ TtCAC
AA AA e
t - .
«—RAC » tetz trez
e -
7
V, —
o Douyr! 4 E_
VoL — A -V} [
T - fos
1101-4 S Doyt3 Hou Doyt N
Vi —
V.H g Dr~4E
\NViL —

: "H" or "L
@: Invalid Data

TC5117405CS)/CST— 18
1996 - 04 - 01
TOSHIBA CORPORATIOC!




INTEGRATED CIRCUIT |  tcs117405Cs)/CST- 40

TC5117405 C5J/CST - 50

TOSHIBA TC5117405 CSJ/CST - 60
TECHNICAL DATA

RAS ONLY REFRESH CYCLE

tac
\ trp ‘
tras
Vih — x|
s N\
Vi — L
tcrp RPC
- <->'
Vin
s :%L N
Vi
. tasr t '
Vin

D, WE, OE="H" or “L" % . "H" or "L*

w SN 2

tcp ‘ tcHr
Vih —
AS _/
Vik —

twre | | twr

. I
D,
ote: Diy, OF, AO~A11="H" or "L" . - o L

TC5117405C5J/CST— 19
1996 -04 - 01
OOOOOOOOOOOOOOOOO




INTEGRATED CIRCUIT TC5117405CSJ/ CST - 40

TC5117405 CSJ/CST-50

TOSHIBA TC5117405 CSJ/CST - 60
TECHNICAL DATA

HIDDEN REFRESH CYCLE (READ)
tre 3 tac
_‘ tRAS trp - ' tras [ lee
VlH —_—y - =
RAS
w— N TN )
tcrp trRcD trRSH teur tcrp
|¢> - -
ViH —y/ /
% ) | Lwe . NN /
traH i tcan
tasr i tasc
Vin - N
Vi N
twerp |
lrcs trem | | twRH
| _ -
Vi
“w D0 %
_1051\_
ViH ——=
ot ViU —— //// //% -
| teac togz torF
taa - tREZ
trac
VOoH —— D T N
ora @z DATA- OUT ‘: }
Voo — b £ f
toLz
[y
o Hi-z % : "H" or "L”
Note : Dy = Hi-
@: Invalid Data

TC5117405CS)/CST— 20
1996 -04 - 01
TOSHIBA CORPORATIO




TOSHIBA

TECHNICAL DATA

INTEGRATED CIRCUIT | rcst17405css)cst. a0

TCS5117405C3)/C5T- 50
TC5117405 C5J/CST- 60

HIDDEN REFRESH CYCLE (WRITE)

tras

N

Vi — b
RAS
ik —
tcrp taco
Vi
(X tRap
Vi - "
tasr
Al R

P ASC
Vm o -
0~A10 ow COLUMN
ViL N )
twes

ROW

s |
b3

Vin n
WE
Vi .

G

7

tos,
Vi
Vi

., = @ @ =

% : “H” or "L”

TC5117405C5)/CST— 21
1996 -04 - 01
OOOOOOOOOOOOOOOOO




INTEGRATED CIRCUIT | TC5117405 CSJ/ CST - 40
TOSHIBA TC5117405 CSJ/ CST - 50

TC5117405 CSJ/CST- 60
TECHNICAL DATA

CBR COUNTER TEST CYCLE (READ)

Yy ———————

-

tcrp

RS N\
Vi, —
trsH
tesg tomr o teer | tcas o
Vi — £
> N\ /| /
ViL — \

tasc tcan

treH

_14_

.

l oez o~

toke

N
ore ‘ I@é DATA-OUT ———

Note: Dy = Hi-Z

: “H" or “L"
@: Invalid Data

RS

TC5117405CS)/CST— 22

1996 -04-01

TOSHIBA CORPORATIC



INTEGRATED CIRCUIT : rcs 7osc51 /CST - 80

(TOSHIBA i gy | i
=rZ A /N
e U R
e T e——=
& :;:—

o R

TC5117405CSJ/CST— 23
1996-04-01
OOOOOOOOOOOOOOOOO




INTEGRATED CIRCUIT | Tc5117405CS)/CST- 40
TOSHIBA TC5117405 CSJ/CST-S0

TC5117405CSJ/CST- 60
TECHNICAL DATA

CBR COUNTER TEST CYCLE (READ-MODIFY-WRITE)

=0T N B
e\

ot D
= / ,.,
e o T

¥Q01-4 torz toep | tps -—
Vig —
DATA-IN
MWy

: "H" or "L”

Note: Dy = Hi-Z
IN @: invalid Data

.

TC5117405CS5)/CST— 24
1996 -04 - 01
TOSHIBA CORPORATI




I
INTEGRATED CIRCUIT | res117205¢s5/¢57-40
TCS117405 CSJ/CST - 50

TOSHIBA TC5117405 CSJ/ CST - 60

TECHNICAL DATA

WE, CAS BEFORE RAS REFRESH CYCLE

= \ T
o ' Y.

FF
._..—_!R
01-4 /
T e———)
. OF, AD % : "H” or "L”

TC5117405CS)/CST—25
1996 -04 - 01
OOOOOOOOOOOOOOOOOO




INTEGRATED CIRCUIT | 1cs117405CSs  CST- 40

TOSHIBA

TC5117405 CS5J/CST - 50
TC5117405CSJ/CST- 60
TECHNICAL DATA

READ CYCLE IN THE TEST MODE

Vi

Vi

A0~A10

Note

tre »
trAS - trp
tesH .
_ N /] N
ey o o trco -— tRsH tcrp
cas
trap \\. / /
tral .
tasa tRaH  tase tcam
| —- 11 -
o
ROW COLUMN / ROW
-
tReH
tres | trRH -
tcac ¢
tan € OFF
trac I > trez [ _|twez
|< >
_— N N
—_ N N
DATA-QUT
— @ *{ ’.{
taz
: OE="L" , DIN=Hi-Z VA "1 or L

@: Invalid Data

o

TC5117405CSJ/CST—2
1996 - 04 - 01
TOSHIBA CORPORATIC




INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC5117405 CSJ/CST- 40
TC5117405 CSJ/CS5T- 50
TC5117405CS)/CST - 60

HYPER PAGE MODE READ CYCLE IN THE TEST MODE

trase \ trp
tanep tRHEP .
Vm a—— - -
s Z
Vip —
tcre - tcsh ] e P ‘ tHPC
- 'BCD teas icp <CAS < ASH
Vi N ——] J—
=, s N N N
i ™
o o
tasc ~ tasc
Vi — y
AO~A10 % coL.2 }%ﬁ coun ¥ ROW
V“_ N N,
tRRH
treH
Viy
WE tep tepa I%
ViL - tcac B 1
Tan ATVeNG
e = twez
v ) jp S
vor-3 Yo" X 4 '
Vou
v a— b,
voa O Dout 1 Dour2 Doyt N }__—
— - b . Y
Vou

Note: OE="“L", Diy=Hi

-Z

: "H" or "L
@: invalid Data

TC5117405CS55/CST—28

1996 - 04 - 01

TOSHIBA CORPORAT!IO



INTEGRATED CIRCUIT |
TOSHIBA

TECHNICAL

DATA

TC5117405 CSJ/ CST-40
TC5117405 CSJ/CST - 50
TC5117405CSJ/CST-60

HYPER PAGE MODE WRITE CYCLE IN THE TEST MODE

_ trasp trp
tRHCP
o N /
Vi — A 7 1, \_
tesH tupe thpc -
tcre treD cas <2 teas sk
Vin — — [ s
- RAD \ / \
ViL N
tRAIH tcan tcan
C tase, T tasc - <> tAsSI tAssl 3 tCtl:l
Vin Y o
A0~A10 % ROW coL.1 coL.2 COLN /// ROW
It K
toewt - towr < towt
twes| 1WOL twes < EWC’L twes - wen
we ™ S = T W
w7 -
Vi
trwi, - '

.. -

Note: 1/02-4="H" or "L" , Dgyr=Hi-Z

ts

toH
j—

: “H" or "L

N,

TC5117405CS)/CST— 29

1996 - 04 - 01

TOSHIBA CORPORATIC



|
INTEGRATED CIRCUIT ! 71cs117405¢ss/CsT- 40

TC51174805CSJ/ CST - 38

TOSHIBA | 7C5117405 CSJ/CST - 60

TECHNICAL DATA

TEST MODE

The TC5117405CSJ/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 secters in parallel by using only
I/O1. Alc, AOc are not used. If, upon reading, 16 bits are equal (all “1”s or “0"s), the I/O4 pin
indicates a “1”, If they were not equal, the I/O4 pin would indicate a “0". I/O1,1/02 and /O3 always
indicate a "1"” during test mode read cycle. Fig.1 shows the block diagram of TC5117405CSJ/CST. In
“Test Mode”, the 4M X4 DRAM can be tested as if it were a IMX16 DRAM.

“WE, CAS Before RAS Refresh Cycle puts the device into “Test Mode”. And “CAS Before RAS
Refresh Cycle” or “RAS Only Refresh Cycle” puts it back into “Normal Mode”. In the Test Mode, “WE,
CAS 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).

TC5117405CS)/CST—30
1996 -04 - 01
TOSHIBA CORPORATICH




INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC5117405CSJ/ CST- 40
TC5117405CSJ/CST- 50
TC5117405CSJ/CST-60

BLOCK DIAGRAM IN THE TEST MODE

AOC, A1C M block oL AOC,AIC
L-—
B ‘o)
1M block
Normal l o}
- + )
VO 3 T | | 1™ block ‘ Normal Vo 1
Test 1M block _@—— et
A0C, AIC 7 1M block O A0C, AIC
o 8 ‘o)
] O
Normal O—t_ 1M block o
rm
— ;—.: \
1
7o 2 P\O T | | 1M block / Normal /0 2
Test
1M block Test
AOC, AIC ] 1M block O A0C, AIC --«;
o— 8 o]
Normal O_L_ 1M block g
B 1M block a= Normal 7O 3
10 3 —O\o | S
Test |
1M block Test
AOC,AIC 4 l‘: 1M block O  AOC, A1C
l— o
Normal I/O—l [ 1M block g %
- “\
] 1M block ™ / Normal o 4
/0 4 -
Test M biock

Fig. 1

TC5117405CS)/CST— 31
1996 - 04 - 01
TOSHIBA CORPORATIC




INTEGRATED CIRCUIT TC5117405 CSJ/ CST - 40
TC5117405 CSJ/CST - 50

TOSHIBA TC5117405 CSJ/CST- 60

TECHNICAL DATA

OQUTLINE DRAWINGS (50J26 - P - 300Q)

26 21 19 14
s W o O o W o B e W | e e s O o ey 3

S+ 8
9 35
N~ <t
~N|] ©
O
B e e e e e e e s e
1 6 8 13
17.57MAX
. 17.150.12 ,
+0.1
0.712%1s
2
=
o]
=]

=
3.540.2

+0.07
0.43_5%2

Unit in mm

TC5117405CS)/CST—32
1996 -04-01
TOSHIBA CORPORATIO!




INTEGRATED CIRCUIT | Tc5117405csucsr-gg
TOSHIBA TC2117408 €31/ CoT - 80

TECHNICAL DATA

QUTLINE DRAWINGS (TSOP26 - P - 300D)

21 19 14

26
HHHHAH HHHBHASH F

go| =
29 9
~ ™)
~| o
O h
s eEBEBEEH BHEHBBHE 4
1 6 8 H 13
0.95TYP 0.42£0.08
- {80.21 W)
1.27
17.54MAX
17.1420.1 e
gl =
o §
NN Iy
9]
710.1] 2
+
o

Unit in mm

TC5117405CS)/CST— 33"

1996 - 04 - 01

TOSHIBA CORPORATIC



