4,194,304 WORD x 1 BIT DYNAMIC RAM * This is advanced information and specifications

are subject to change without notice.
DESCRIPTION

The TC514102J/Z is the new generation dynamic RAM organized 4,194,304 words by 1
bit. The TC514102J/Z 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 TC514102J/Z to be packaged
in a standard 26/20 pin plastic SOJ and 20 pin plastic ZIP. 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+107% tolerance, direct interfacing capability with high performance logic families
such as Schottky TTL.

FEATURES
* 4,194,304 word by 1 bit organization * Low power
- Fast access time and cycle time 550mW Operating (TC514102J3/2-80)
TC514102J/2-80/-10 468mW Operating (TC5141023/Z-10)
tRAC RAS Access Time 80ns 100ns 5.5mW MAX. Standby L u
Column Address * Output unlatched at cycle end allows two-
"AA  Access Time 40ns S0ns dilpnensional chip selthion
tcAC €S Access Time 20ns 25ns « Common I/0 capability using "EARLY WRITE"
tRC Cycle Time 150ns 180ns operation )
tsc Static Column 45 ssas | Read-Modify-Write, CS before RAS refresh,
Mode Cycle Time ns RAS-only refresh, Hidden refresh, Static
- Single power supply of 5V:10% with a Column Mode and Test Mode capability
built-in Vpp generator + All 4inputs and output TTL compatible
» 1024 refresh cycles/léms
PIMN CONMECTION (TOP VIEW) » Package Plastic SOJ: TC514102J
Plastic SOJ Plastic ZIP Plastic ZIP: TC5141022

BLOCK DIAGRAM

WRITE
CS o DATA_IN DIN
No.2 CLOCK BUFFER
|¢zm:rwron i._
N LUL;I l N COLUMN
L
A0 o~ 11 J ADDRESS AL DECODER
Al BUFEEES(II) 1=
PIM NAMES A2 0— I: szusg Arug.
A0~ ALO|Address Inputs A3 o L0 GA
RAS |Row Address Strobe A5 0~ REFRESH - 4096 -~
DIN |Data In A6 o] ,
DOUT_ | Data Out AT 19 al -
Cs Chip Select Input A9 o0~ mnzs s | Slw2e] , peay
WRITE | Read/Write Input Aloo— Il Y RyFFERS(11) 10, §§ !
vce Power (+5V) ic — .
No.1
Vss | Ground TAS O] GENERATOR | SUBSTRATE BIAS |~ VCC
N.C. |No Connection GENERATOR -—0 Vg3
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TC514102J/2-80
TC514102J4/Z2-10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTE
Input Voltage VIN “1v7 \ 1
Output Voltage Vout -1v7 v 1
Power Supply Voltage Vee -1n 7 v 1
Operating Temperature ToPRr 0~ 70 °C 1
Storage Temperature TsTG ~55% 150 °C 1
Soldering Temperature * Time TSOLDER 260 * 10 °C-sec 1
Power Dissipation ’ Pp 600 oW 1
Short Circuit Output Current Ioyut 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
VIiH Input High Voltage 2.4 - 6.5 v 2
VIL Input Low Voltage -1.0 - 0.8 v 2
DC ELECTRICAL CHARACTERISTICS (Veo=5V+10%, Ta=0~ 70°C)
SYMBOL PARAMETER' MIN.] MAX JUNITS]NOTES
OPERATING CURRENT TC5141020,/2-80 | = | 100
Icc1 |Average Power Supply Operating Current - mA |3,4,5
(RAS, T3, Address Cycling: tge=tpc MIN.) TC514102Z-10 | = | 85
STANDBY CURRENT
Iccy |Power Supply Standby Current - 2| ma
(RAS=CS=V1y)
RAS ONLY REFRESH CURRENT rosi4r020,z-80| - | 100
Iccy |Average Power Supply Current, RAS Only Mode mA |3,5
(RAS Cycling, CS=Vyy: tgrc=tgrc MIN.) TC5141020/2~10 = | 85
STATIC COLUMN MODE CURRENT -
Iccs, |Average Power Supply Current, Static Column Mode TC51410272-80 75 mA [3,4,5
(RAS=CS=VyL,. Address Cycling: tgg=tgc MIN.) TCcsw1021/2-10) - | 65
STANDBY CURRENT
Iccs |Power Supply Standby Current - 1| mA
(m=é§-Vcc—0 .2V)
CS BEFORE RAS REFRESH CURRENT TCs141025,2-80 | - | 100
Icce |Average Power Supply Current, CS Before RAS Mode mA |3
(RAS, TS Cycling: tgpc=tgc MIN.) TCs14102/2-10| - | 85
INPUT LEAKAGE CURRENT
I7(L) |Input Leakage Current, any input (OVS VNS 6.5V, All Other -10| 10| ua
Pins Not Under Test=QV)
OUTPUT LEAKAGE CURRENT
I -10| 10 HA
I |(pgyr is disabled, OV Voyrs 5.5V)
v OUTPUT LEVEL v
OH Output "H'" Level Voltage (Igyp=-5mA) 2.4) -
v OUTPUT LEVEL 0.4 v
oL Output "L" Level Voltage (Igyr=4.2mA) B R
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TC5141024/2-80
TC5141024/Z2-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vee=5Vt10%, Ta=0~ 70°C)(Notes 6, 7, 8)

. TC514102J/2Z TC514102J3/2
SYMBOL PARAMETER -80 -10 UNIT |NOTES
MIN.| MAX. MIN. MAX.

tRC Random Read or Write Cycle Time 150 - 180 - ns

tRMW  |Read-Modify-Write Cycle Time 175 - 210 - ns

tsc Static Column Mode Cycle Time 45 - 55 - ns

€ SRMW g;ziichiwn Mode Read-Modify-Write 80 _ 100 _ ns

tpaCc  |Access Time from RAS - 80 - 100 ns |9,14,15
tcac  |Access Time from C3 - 20 - 25 ns | 9,14
LFYN Access Time from Column Address - 40 - 50 ns | 9,15
taALw |Access Time from Last Write - 75 - 95 ns | 9,16
tcLz |CS to Output in Low-Z 0 - 0 - ns |9
tOFF [Output Buffer Turn—off Delay 0 20 | o0 20 ns | 10

Output Data Hold Time from Column -

FAOH |address 5 - 5 R

tow Output Data Enable Time from WRITE - 25 - 30 ns

twoH |Output Data Hold Time from WRITE 0 - 0 - ns

tr Transition Time (Rise and Fall) 3 50 3 50 ns | 8
trp RAS Precharge Time 60 - 70 - ns

twas |KAS Pulse Width 80| 10,000 {100 | 10,000 | ns

trasc |RAS Pulse Width (Static Column Mode) 80 (200,000 {100 }200,000| ns

tRsH |RAS Hold Time 20 - 25 - ns

tcsE |5 Hold Time 80 - |00 - ns

tes C—S' Pulse Width 20| 10,000 25 10,000 ns

tesc CS Pulse Width (Static Column Mode) 20 |200,000 25 |200,000 | =s

tpep |[RAS to CS Delay Time 20 60 25 75 ns | 14
tRAD |RAS to Column Address Delay Time 15 40 20 50 ns | 15
tCRP (TS to RAS Precharge Time 5 - 10 - ns

tcp CS Precharge Time 10 - 10 -~ ns

taSR |Row Address Set-Up Time 0 - 0 - ns

tRAH |Row Address Hold Time 10 - 15 - ns

tasc |Column Address Set-Up Time 0 - o -~ ns

tcAH [Column Address Hold Time 15 - 20 - ns

tAWR ‘Rif\%te Address Hold Time referenced to 60l ° - 75 _ ns

tAR gz_]s.umn Address Hold Time referenced to 90 _ 115 - ns
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TC514102J/2-80
TC514102J/Z-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS (Continued)

TC514102J3/Z TC514102J/2
SYMBOL PARAMETER -80 -10 UNITS |[NOTES
MIN. MAX. MIN. MAX.

tpal [Column Address to RAS Lead Time 40 - 50 - ns
trcs |Read Command Set-Up Time 0 - 0 - ns
tRcH |Read Command Hold Time 0 - 0 - ns |11
tRRH |Read Command Hold Time referenced to RAS - 0 - ns |11
tycH |Write Command Hold Time 15 - 20 - ns
tCR %r;te Command Hold Time referenced to 60 _ 75 _ ns

WP |Write Command Pulse Width 15 - 20 - ns

twi Write Command Inactive Time 10 - 10 - ns

AR %u::siddress Hold Time referenced to 5 _ 10 _ ns |17
CLWAD |Last Write to Column Address Delay Time 20 35 25 45 ns |16
LAHLW [Last Write to Column Address Hold Time 75 - 95 - ns
LRWL |Write Command to RAS Lead Time 20 - 25 - ns
tewl  |[Write Command to CS Lead Time 20 - 25 - ns

tps Data Set=Up Time 0 - 0 - ns |12
tDH Data Hold Time 15 - 20 - ns |12
tDHR |Data Hold Time referenced to RAS 60 - 75 - ns
LREF |Refresh Period - 16 - 16 ms
tycs [Write Command Set-Up Time 0 - 0 _ ns |13
tewd |[CS to WRITE Delay Time 20 - 25 - ns |13
tpyp |RAS to WRITE Delay Time 80 - 100 - ns |13
tawp |Column Address to WRITE Delay Time 40 - 50 - ns |13
tcsk |CS Set-Up Time (CS before RAS Cycle) 5 - 5 - ns
tCHR |CS Hold Time (CS before RAS Cycle) 15 - 20 - ns
tgpc |RAS to TS Precharge Time 0 - 0 - ns
“CPT ?’ff P::::::g%]-zzunter Test Cycle) 40 - 30 - ne
tWTS |Write Command Set-Up Time (Test Mode In)| 10 - 10 - ns
tyTys |Write Command Hold Time (Test Mode In) ~ 10 - 10 - ns
|1 o 5 a1d i IERRE
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TC5141024/2-80
TC5141024/2-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS IN THE TEST MODE

(Voe=5V410%, Ta=0~70°C) ( Notes 6, 7, 8)

TC514102J3/2 TC5141023/2
SYMBOL PARAMETER -80 -10 UNIT| NOTES
MIN. | MAX. | MIN. MAX,
tRC Random Read or Write Cycle Time 155 - 185 - ns
tse Static Column Mode Cycle Time 50 - 60 - ns
tpac |Access Time from RAS - 85 - 105 ns 19,14,15
tcac |Access Time from Cs - 25 - 30 ns | 9,14
tap Access Time from Column Address - 45 - 55 ns | 9,15
trag |RAS Pulse Width 85 | 10,000 | 105 | 10,000 | ns
traSC RAS Pulse Width (Static Column Mode).’ 85 1200,000 | 105 {200,000 | ns
trsy |RAS Hold Time 25 - 30 - ns
tesy  |CS Hold Time 85 - 105 - ns
tcs  |CS Pulse Width 25 | 10,000 | 30 | 10,000 | ns
tese CS Pulse Width (Static Column Mode) 25 |200,000 | 30 {200,000 | ns
tral |Column Address to RAS Lead Time 45 - 55 - ns

CAPACITANCE (Vce=5V+10%, f=1MHz, Ta=0~70°C)

SYMBOL PARAMETER MIN. MAX. UNIT
Cny Input Capacitance (AO~Al0, Dyy) - 5 pF
Cry Input Capacitance (RAS, CS, WRITE) - 7 pF
Co Output Capacitance (DOUT) ~ 7 pF
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TC514102J/Z-80
TC514102J/Z-10

NOTES:

1.

10.

11.
12,

13.

14,

15.

16.

17.

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

All voltages are referenced to Vgg.
Iccls Ice3s Iccas Icce depend on cycle rate.

Iccl, Iccs depend on output loading. Specified values are obtained with the
output open.

Column address can be changed once or less while RAS=Vjyjy,.

An initial pause of 200us is required after power-up followed by any 8 RAS only
refresh cycles before proper device operation is achieved.

In case of using internal refresh counter, a minimum of 8 TS before RAS
refresh cycles instead of 8 RAS only refresh cycles are required.

AC measurements assume tT=5ns.

Vipg(min.) and Vyp(max.) are reference levels for measuring timing of input
signals. Also, transition times are measured between VIH and Vyy.

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

torr(max.) defines the time at which the output achieves the open circuit con-
dition and is not referenced to output voltage levels.

Either tgcy or tgpry must be satisfied for a read cycle.

These parameters are referenced to CS leading edge in karly write cycles and
to WRITE leading edge in read-modify-write.cycles.

tWCS, tRWD, tCWD and taAyp are not restrictive operating parameters. They are
included in the data sheet as electrical characteristics only. If tycsz tycs
(min.), the cycle is an early write cycle and data out pin will remain open
circuit (high impedance) throughout the entire cycles; If tgyp2 tryp(min.),
tcwp 2 towp(min.) and tayp 2 tAWD(min.), the cycle is a read-modify-write cycle and
the data out will contain data read from the selected cell: 1If neither of

the above sets of conditions is satisfied, the condition of the data out

(at access time) is indeterminate.

Operation within the trep(max.) limit insures that tpac(max.) can be met.
trep(max.) is specified as a reference point only: If tpep is greater thanm the
specified tpcp(max.) limit, then access time is controlled by tcace

Operation within the tgrap(max.) limit insures that tpac(max.) can be met.
trap(max.) is specified as a reference point only: If tpap is greater than the
specified tpap(max.) limit, then access time is controlled exclusively by tpa.

Operation within the tyyap(max.) limit insures that tpyy(max.) can be met.
tryap(max.) is specified as a reference point only: If tyyap is greater than the
specified tyyap(max.) limit, then access time is controlled exclusively by tpa.

tag is the condition to latch column address when RAS has rised up.
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TC514102J/2-80
TC514102J/Z2-10

TIMING WAVEFORMS

READ CYCLE

tRrC
trP
— ViH — tRAS
- o Z tcsH
tASR t tRAL tAH
A0~Al0 Vi — ROW ADDRESS _ COLUMN ADDRESS
Vi — 1 AR
t
'Eg;‘ RAD tRCD _E‘SH_t_‘ﬂ tCRP
= Vg — cs /,;_..____
i | tres t RRH -5
| ol
WRITE :i*: _/I///////////////////////T teac
traC taA tOF
Dout V,OH - OPEN .ﬂ( VALID DATA
VoL — terz

WRITE CYLCE (EARLY WRITE)

tRC

Vig — tRAS
Vi, — \ f ) W

tAWR

tASR  RAH l
A0~alg VIH — ROW CoLAN
ViL — ADDRESS ADDRESS /;W%W%;/,

toan tRSH
Pcnp tRAD tasc . t CRP

S -
w8 A —=—; !

twer
tps toH

v M :Wl v o X

tDHR

Vou —
Doyt OPEN
VoL —

: "H" or npn
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TC514102J4/2-80
TC514102J/2-10

READ-MODIFY-WRITE CYCLE

S -
O, ExTe= 1), e
e tRAD “RAL tCRP

— : - _/r o 1 tcs /

e~ Y || Ny
T s = XTI

oot - ﬂ o i

F77) : "H" or "L"
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TC5141024/Z—80
TC5141024/2-10

STATIC COLUMN MODE READ CYCLE

trp
™S VM ___ﬁ\ . tRASC / K
ViL — -
tasrl_| |tmay tsc tsc tRAL tan
A~aro THT ROW COLUMN | COLUMN COLUMN m
VL — ADDRESS ADDRESS } ADDRESS 2 ADDRESS N
tRAD tCrRP
‘AR tep [, [ tRsH
= Vg — tesc \ tcse
viL — tRes 3 tr
tRCD
tcsH _{JtReH || [tpes ‘Bj

w7 L T T <

taa taa
taa
t tcaC
tRAC taoy OFF, tOFF
Vou — VALID VALID / vaLiD
Pout VoL — DATA 1 D‘\TA2>_ DATA N
~Lltelz o Ll tez

77 " or "Lt
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TC5141024/Z2-80
TC514102J4/Z-10

STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)

t

— VIH — t -

S \ RASC a&
ViL —

ASR | [tRal fteay tcaH tRAL
Viu — 772 I 3
e/ -5,/ CoN8 /, C0 (/, C
L
tAWR tcp tcPR
tRAD tas t LRSH
TS VIH — \tc \‘ﬁf te
ViL — tRCD
tsc tow|
twes twes t RVL
Vg — ———— t t
WRTTE IH wpm ml% wes /S
VIL - tDHR T T = T
t ps tpH tps tDH
Veu — N s .
iy IH //////////m VALID VALID VALID
VL — ATA 1 TA .2 ) DATA N
VouH —
Dout OPEN
VoL —

STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)

tRP
VIH i —— tRASC N
w o, \ - \__
L — 1
tASR [ RAY oAl
A2 — 4 J
AO~A10D V“‘ CoLUA CcoL 1 E@g coL 2 )@(COL N .
L — 1 '
tAWvR tcRp |
tRAD [tasc [*ASC, . tcP _ tRsH
Vig — t Wl
= vm cSC //// ] tesc
- t *
tRCD tasc |
1 tsc L town
t
twes twi wes thﬂ
Vig —— t F t -
WRITE IH \ WE \ Al /
Vi, — t 9 3
DHR
tps tpH| tps  [{toH
DIN Vin —37/3327/3337/73227’6‘ VALID VALID VALID
ViL — ATA 1 2 DATA N
Vou —
DouT OPEN
YoL —

: IIHII or "L"
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TC5141024/2-80

TC5141024/Z-10
RAS ONLY REFRESH CYCLE
Vig =7 7 ‘RAS ;
s Vi, — ’EA \——

v —
T H \ /
Vi, —
tASR tRAH

o T X

Vou
Dout Voo — OPEN

: "H“ or "L"

NOTE: WRITE="H" or "L", Al0="H" or "L"
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TC514102J/Z2-80
TC514102J/2-10

STATIC COLUMN MODE READ-MODIFY-WRITE CYCLE

t
= W —_\ tRASC | %\_
ViL —
o tASR t RAH tCAH tRAP !.._tR_WL_..
w0 M T X woatss W/ S8selss U w%NJW///////////é/w//////
tRAD t SRMW t
& :I}: : tRres \ — HLAD /
tRWD —— tAwD o town
Vg —
WRITE Vil: _WW tm\ twp ﬁr\ /
L. tRCD i tDI[i
o T, B, 7
| t::C | tAO}l:iwo :;:
tRAD taLw |tOFF
DouT VoH — ! VALID DATA 1 VALID DATA N
VoL — tewz|

STATIC COLUMN MODE READ/WRITE MIXED CYCLE

Vig — %
s IH R!

VIL ~ twop

tRAD
tasr) | R
Vin —\f 1 !
ROW UMN COLUMN COLUMN
S, 28 (), ST ) S Y Y
LAWR b AHLW tsc T tean
t $ .

= VIH _ .\ tCSC y&j&

YL tWeR ] ! - n
Ny ——— t
WRITE _\rﬂ:ﬂ 3 N

VL~ ! tLwaD \

2 oH tps o

ViH — ]
o~ TN o N e o TN,

ViL — " -

L
L7V t AOH L ta twon
Vop — — |
VALID NVALI1D VALID

o - @< DATA 2 DATA DATA N ?(

You tALW

i IIH“ or ||L||
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TC5141024/2-80
\ TC514102J/2-10

CS BEFORE RAS REFRESH CYCLE

WRITE

Dout

ViH

ViL

Vin

ViL

Vin
ViL

VoL

tRC

tRPC

tcp |tCSR

s }i\—

tCHR

tWRP|

tWRH

tOFF
- N
- 's OPEN
NOTE: A0~ Al0="H" or "L" 7/[ : "H" or “L"
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TC514102J/2-80
TC514102J4/Z2-10

HIDDEN REFRESH CYCLE (READ)

SR e —
s M1 N S
e — -

s | | O <O

tCAC
LAA

tRAC toFF

VOH —_—
Dout VALID DATA
VoL —

tcrz

v "a or "Lt
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TC514102J4/2-80
TC514102J4/2-10

HIDDEN REFRESH CYCLE (WRITE)

R
S | B —
SR/ O )

tw tweH | twp a1
w v N

N ‘;: :///////// //////mﬁw‘mn DATA %7/:2;:222?/%;;;;;;;;;;;;;;;;;Z;;;;;;;/

: "H" or "L"
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TC514102J/Z2—80
TC5141024/2—-10

CS_BEFORE RAS REFRESH COUNTER TEST CYCLE

RAS

cs

READ CYCLE
B A0~AL10

Doyt

-

WRITE CYCLE

-~

Doyt

DIN
S

READ-MODIFY-WRITE CYCLE

e Y TN,

Drn

tRP
tRSH N
tcrRP
tCHR tcs
:::::::::::i/ ” bt

M/,

COLUMN ADDRES

tRAL

tan

tcac

tOFF

@( VALID DATA D)

tRRH

tncyg| L

AO~AlLQ

=

o

Ly

t RWL

WRITE

tm
VIH =/ 7
v

=7

<0 o | 7

|¢ CAH

COLUMN ADDRESS

T,

tcac

tOFF
[t}

Dout

VALID DATA

tAWD

- tcwp

o

t WL,

twoH

E:
ge
!

twrp
R
VIH —/2222227"
ViL —
VIH —m:
— DATA

N

T

tps| |tDH

VALID

i,

:

IIH" or "L"



TC514102J4/2-80
TC514102J4/Z-10

“trp

e -
oo TS —=—
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TC514102J/2-80
TC514102J4/2-10

READ CYCLE IN THE TEST MODE

tRC
tRP
—_ Y —— tRAS K
* YiL — tCSH
'ASR LRAH 'RAL tAH —l
A0~A10 :m _ ROW ADDRESS COLUMN ADDRESS /)
IL —
tAR
JRAD tRSH
t
_ I-t-g-lp tRCD tcs CRP
cs Vip — N /mgi
- tRes tRRH
Vig —
/11 R N\
LRAC
Doyt :0” - OPEN VALID DATA
OL — tcLz
WRITE CYCLE (EARLY WRITE) IN THE TEST MODE
!RL — Ly
__ Vig ——% 'RAS '
s _ N / \
Y tAWR
tCoSH .
tASR 'RAD —]
A'"Z —
U7/ AT Z
tCAH
tCRP ‘RAD tASC s ‘?ﬂi— tCRP
. tCwWL
twes WCH
v —_
w7z — 'W/W///////ﬂ
tRWL
tWCR '
‘ps ‘DH
T v TN
. . DHR
Doyt V?): : OPEN
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TC514102J/Z2-80
TC514102J4/Z-10

STATIC COLUMN MODE READ CYCLE IN THE TEST MODE

RAS Y — \ 1RASC /
S
trp \
ViL —
tAS
t
¢ RAH s¢ tsc fRAL oy taH
VIH —_— F =
~ ROW COLUMN COLUMN COLUMN
A0~ALO Vi — %Ammnss_ | ADDRESS 1 [X| ADDRESS 2 ){ ADDRESS N
tRAD tCRP
tAR tcp t§§_ﬂ
_ ViH — tcse = L | tesc |, &
cs tRCS
Vi, — tRRH
tRCD e
tCcSH tRCH ‘R
C RC| L |- feaes [o)
ViH — 7 // -
WRITE |W
t
ViL — tcac tan taa
AR tOFF tcac
t
tRAC tAOH OFF,
Vou — o
OH VALID VALID VALID
Doyt Vo, — DATA 1 DATA 2 DATA N |
t
- CLZ - tcLz

: "HY or "LV
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TC514102J/2-80
TC514102J/Z-10

STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE) IN THE TEST MODE

- Vg — —\ tRASC Z \
VIL = tasm - - - — LR
CAH RAL
_fRAH L fo | foAH  tmAL |
Vg —
e 0 TN DN W= D= X
VIL-— ,
tAWR tce tCPR
t it tcp  'RSH
. RAD tosc [ASC csch o
— M — -’_‘jf
cs
ViL — tRCD SJZ V -
tsc RewL
twes twes tRWL,
Vi — —'———'\ ‘Wl’:im ‘wCH twes /——
WRITE
VL — 'DHR ; 5
tns tDH 1 ‘DH
Vg — 7
VALID VALID VALID
SR/ T U B N S
v, —
Dour o1 — OPEN
VoL

STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE) IN THE TEST MODE

— Vig — — IRASC
Ras Vo — N Z R
L t RP
Asg, | F e
L—.
Vig —
A0~Al0 @ggggu coL 1% coL 2 )@(COL N %7 %2222227/1
L —
) ' LAWR X
tpaD _kasd asC  tcP oo perCBE
— Vig — tes cs y
= ” \ /.
vViL : }
tRCD tAS
T | tsc , LCWL
twes tw twes  tw 'RWL
— ViH— T tWP | AWCH
WRITE \
w— -
‘DHR tpH
tps tp. t iy .
Vi — /
VALI D VALID VALID
DN Vor — Bt 2 DATA N
IL
vV, ——
poyr M OPEN
VoL —

: UEY op "LV
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TC514102J/Z-80
TC514102J/Z2-10

TEST MODE

The TC514102J/Z is the RAM organized 4,194,304 words by 1 bit, it is internally
organized 524,288 words by 8 bits, In "Test Mode", data are written into 8 sectors
in parallel and retrieved the same way. AlOR, A1OC and AOC are not used. If, upon
reading, all bits are equal (all "1"s or "0"s), the data output pin indicates a "1".
If any of the bits differed, the data output pin would indicate a "0". Fig. 1 shows
the block diagram of TC514102J/Z. In "Test Mode", the 4M DRAM can be tested as if
it were a 512K DRAM.

"WRITE, CS Before RAS Refresh Cycle" puts the device into "Test Mode”. And "CS
Before RAS Refresh Cycle" or "RAS Only Refresh Cycle" puts it back into "Normal Mode".
In the Test Mode, '"WRITE, CAS Before RAS Refresh Cycle" performs the refresh operation
with the internal refresh address counter. The "Test Mode" function reduces test
times (1/8 in case of N test pattern).
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TC514102J/2—-80
TC514102J/Z—10

BLOCK DIAGRAM IN THE TEST MODE

AlOR, A10C, AOC
O~ 0™

A
512K block

AlQR,Al10C, AOC

A10R, A10C, ADC

+—o—0o—

512K block

CEd]

L]

AI0R, AT0C, AOC

Test

512K block

[g]

AIOR,AI0C,AOC

00—

m >

Normal

512K block

ol| o al

512K block

(<]

1 1)

512K block

v
1

512K block

512K block

CHIEIR

AlOR,A10C,AOC

=\,

LNornml

Test

Test

Normal

—0

Fig. 1
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