* This 1s advanced Information and specifications
are subject to change without notice.

1,048,576 WORD x 4 BIT DYNAMIC RAM

DESCRIPTION

The TC514402J/Z is the new generation dynamic RAM organized 1,048,576 words by 4
bits., The TC514402J/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 TC514402J/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 sinlge power supply of
2V10% tolerance, direct Interfacing capability with high performance logic families
such as Schottky TTL.

FEATURES
- 1,048,576 word by 4 bit organization » Low Power
« Fast access time and cycle time 578mW MAX. Operating (TC514402J/2-80)
_ TC5144020,2-80/~-10 29293 MAY. gzer:;ing (TC5144023/2-10)
T - . 5o MAX. Standby
RA ﬁgiuiﬁczzzrggge 80ns 100ns * Outputs unlatched at cycle end allows
YAA | access Time 40ns 50ns two—-dimensional chip selection
3 — - + Read-Modify-Write, CS before RAS refresh,
CAC, CS Access Time 20ns 25ns RAS-only refresh, Hidden refresh and
tRC !Cycle Time 150ns | 180ns Static Column Mode capability
Static Column + All inputs and outputs TTL compatible
t 45ns S5ns P pu comp
SC |Mode Cycle Time + 1024 refresh cycles/léms
+ Single power supply of 5V:107% with a * Package Plastic 50J: TC514402J
built-in VR generator Plastic ZIP: TCS514402Z
PIN CONMECTION (TOP VIEW) BLOCK DIAGRAM
Plastic SOJ Plastic ZIP I/f” VTM I?“ ”?0"
{ CE[IT - Voo V
103 [] g?; S e P e U
Vss[3] &3 r T DATA IN | [DaTA OUT
oz 7] Egé%rn,]ﬁ BUFFERS | | BUFFERS [~©OF
RASI9Y =4 g WRITE FT 7T 14
A0 %%A i B |
A2[i3 FAA No.2 CLOCK
Vee (18 'L'f's: A CSO— GENERATOR |
AS 17 lfﬁs: ig 1 COLUNN
ATIE oefas A0 o~ —T0Y \PbRess o) DECODER
Al ol BUFFERS{10) ~7 [ SENSE ANE.
PIN NAMES AZo— RErRESH i L0 GUTE [\
AQ ~ A9 Address Inputs A30-—+ CONTROLLER |- r
RAS Row_Address Strob ASo] L igY -
RA oW ress Strobe A50—] [ REFRESH X 4
CS Chip Select A6 o COUNTER(10) I
WRIT Read/Write Input ATo— ROW N MEMORY
— A8 O ADDRESS 10
OE Output Enable —16’) BUFFERS (10) )E§ 10:24 ARRAY
Afo=L__D ', 1024x 10244
I1/01~ 1/04|Data Input/OQutput ] a
Vee Power (+5V) RASo—af No- 1 CLOCK P |
v C cmvERaToR f— SUBSTRATE BIAS
Ss round GENERATOR
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TC514402J/Z2-80
TC514402J4/Z-10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTE
Input Voltage VIN =117 v 1
Output Voltage VouTt -1~ 7 v 1
" |[Power Supply Voltage Veo -1~n7 v 1
Operating Temperature ToPR on70 " °C 1
Storage Temperature Terg -557'150 °C 1
Soldering Temperature » Time TSOLDER 260 - 10 °C « sec 1
Power Dissipation Pp 600 mW 1
Short Circuit Output Current Iout 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 v 2
VIH Input High Voltage 2.4 - 6.5 v 2
Vig Input Low Voltage -1.0 - 0.8 v 2
DC ELECTRICAL CHARACTERISTICS (VcC=5V£10%, Ta=0" 70°C)
SYMBOL PARAMETER MIN, | MAX.|UNITS | NOTES
OPERATING CURRENT TC5144020 | _ | 105
Icc1  |Average Power Supply Operating Current /2-80 mA }3.4.5
(RAS, C3, Address Cycling: tpc=tgpe MIN.) Teo18e08 1 - | 90 >
STANDBY CURRENT
Iceo P?i?r Supply Standby Current - 2| mA
(RAS=C5=V1y)
RAS ONLY REFRESH CURRENT . ;<Z3§§3402J - |05
Iccs Average Power Supply Current, RAS Only Mode mA 3,5
(RAS Cycling, 8S=Vyy: tpe=trc MIN.) TeS1d0 ) 1 90
STATIC COLUMN MODE CURRENT TC514402) | _ 85
Icc, |Average Power Supply Current, Static Column Mode [/Z-80 A [3.4.5
== TCS5144027 LA
(RAS=CS=Vyy, Address Cycling: tgc=tgc MIN.) J7~10. - 75
STANDBY CURRENT
ICC,S Power_&‘:upply Standby Current - 1| mA
(RAS=CS=Vc-0.2V)
CS BEFORE RAS REFRESH CURRENT __ TC5144027 | _ |95
Icce |Average Power Supply Current, TS Before RAS Mode [£2-80 A 3
(RAS, CS Cycling: tpe=tpc MIN.) TSo1s0H - 1 90
INPUT LEAKAGE CURRENT
I1¢1) Input Leakage Current, any input -10 10| vaA
(OV £ Vyy S 6.5V, All Other Pins not under Test=0V)
OUTPUT LEAKAGE CURRENT
TO(L) | (p, ., 1s disabled, OV S Voyp< 5.5V) -10 | 10§ uA
v OQUTPUT LEVEL
OH Output "H" Level Voltage (Igyp=-5mA) 2.4 - v
OUTPUT LEVEL
VoL Output "L" Level Voltage (Igyr=é.2mA) - |04V
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TC514402J4/Z—80
TC514402J/Z-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

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

TC5144023/2 | TC5144023/2
SYMBOL PARAMETER =80 =10 UNIT [NOTES
MIN, MAX.: MIN, MAX,
tRC Random Read or Write Cycle Time 150 - 180 - ns
tamw  |Read-Modify-Write Cycle Time 205 - 245 - ns
tse Static Column Mode Cycle Time 45 - 55 - ns
tepmy g;:ll:icTE;iumn Mode Read-Modify-Write 110 _ 135 - ns
tpac |Access Time from RAS - 80 - 100 ns [9.14,15
tCcAC |Access Time from L% - 20 - 25 ns | 9,14
tAA Access Time from Column Address - 40 - 50 ns | 9,15
tatw |Access Time from Last Write - 75 - 95 ns |9,l6
tcLz |CAS to Output in Low-Z 0 - 0 - ns |9
tapr |Output Buffer Turn-off Delay 0 20 | O 20 ns {10
t Output Data Hold Time from Column 5 - 5 - ns
AOH  [apddress
tow Output Data Enable Time from WRITE - 25 - 30 ns
tr Transition Time (Rise and Fall) 3 50 3 50 ns 8
trp RAS Precharge Time 60 - 70 - ns
“RAS |RAS Pulse Width 80 | 10,000 | 100| 10,000 ! ns
CRASC |RAS Pulse Width (Static Column Mode) 80 /200,000 | 100(200,000 | ns
tRSH |RAS Hold Time 20 - 25| - ns
tcsy |C8 Hold Time 80 - 00 - ns
tcs CS Pulse Width 20 10,000 25( 10,000 ns
tesc  |C8 Pulse Width (Static Column Mode) 20 | 200,000 25(200,000 ns
teep |RAS to CS Delay Time 20 60 25 75 ns | 14
CRAD (RAS to Column Address Delay Time 15 40 20 50 ns |15
tCRP |CS to RAS Precharge Time 5 - 10 - ns
tcp CS Precharge Time 10 - 10 - ns
EASR |Row Address Set-Up Time 0 - 0 - ns
tpany |Row Address Hold Time 10 - 15 - ns
tasc |Column Address Set-Up Time o] - (o] - ns
teag  |Column Address Hold Time 15 - 20 - ns
. Write Address Hold Time referenced to
AWR  lpaE 60 - 75 - ns
Column Address Hold Time referenced to
tAR RAS 90 - 115 - ns
tral |Column Address to RAS Lead Time 40 - 50 - ns
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TC514402J/Z-80
TC514402J/Z-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS (Continued)

TC5144023/2 TC5144023/2Z
SYMBOL PARAMETER -80 -10 UNITS |NCTES
MIN. MAX. MIN. MAX.,

tAn %%u:;insgddress Hold Time referenced to 5 - 10 _ ns 17
tLwap |Last Write to Column Address Delay Time 20 35 25 45 ns 16
tagrw |Last Write to Column Address Hold Time 75 - 95 - ns
trcs |Read Command Set-Up Time 0 - 0 - ns
“RCH  [Read Command Hold Time 0 - 0 - ns | 11
tRRY |Read Command Hold Time referenced to RAS 0 - 0 - ns 11
twcH |Write Command Hold Time 15 - 20 - ns

Write Commadn Hold Time referenced to
'WCR  |mAS 60 - 75 - ns
twp Write Command Pulse Width 15 - 20 - ns
tu1 WRITE Inactive Time 10 - 10 - ns
LRWL [Write Command to RAS Lead Time 20 - 25 - ns
tCWL |Write Command to {5 Lead Time 20 - 25 - ns
tDps Data Set-Up Time 0 - 0 - ns 12
tDH Data Hold Time 15 - 20 - ns 12
'!DHR |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
towp {CS to WRITE Delay Time 50 - 65 - ns 13
tRWD |{RAS to WRITE Delay Time 110 - 135 - ns 13
EAWD [Column Address to WRITE Delay Time 70 - 85 - ns 13
tcsg  |CS Set-Up Time (CS before RAS Cycle) 5 - 5 - ns
tcyr  |CAS Hold Time (CS before RAS Cycle) 15 - 20 - ns
tRPC |RAS to CS Precharge Time 0 - 0 - ns
Feer, ?g_spgzggizg%igzunter Test Cycle) 40 - 50 - ns
troH |RAS Hold Time referenced to OF 10 - 20 - ns
tOEA OE Access Time - 20 - 25 ns
toep |OE to Data Delay 20 - 25 - ns
tpEz  |Output Buffer Turn Off Delay Time fromOE 0 20 0 20 ns 10
|toEH |OE Command Hold Time 20 - 25 - ns
tyrs  Write Command Set-Up Time(Test Mode In) 10 - 10 - ns
tWTH |Write Command Hold Time (Test Mode In) 10 - 10 - ns
e[ e T Bk o NIEEE
CR WRITE to RAS Hold Time 10 - 10 - ns

(CS before RAS Cycle)
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TC514402J4/2-80
TC514402J4/Z-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS IN THE TEST MODE
(Voe=5V+10%, Ta=0~70°C) (Notes 6, 7, 8)

TC5144023/2 TC5144023/2

SYMBOL PARAMETER =80 . =10 URIT | NOTES
MIN. MAX. MIN. MAX.
tre Random Read or Write Cycle Time 155 - 185 - ns
tse Static Column Mode Cycle Time 50 - 60 - ns
tRac | Access Time from RAS - 85 - 105 ns [914,15
tcac | Access Time from CS§ - 25 - 30 ns |9,1l4
tAA Access Time from Column Address - 45 - 55 ns |9,15
tras | RAS Pulse Width 85 | 10,000 | 105| 10,000| ns

trasc | TAS Pulse Width (Static Column Mode) 85 |200,000 | 105 200,000 | =us

trsy | TAS Hold Time 25 - 30 - ns
tesy | CS Hold Time 85 - 105 - ns
tcs | CS Pulse Width | 25 | 10,000 | 30| 10,000 | ns
tcsc | €S Pulse Width (Static Column Mode) 25 {200,000 30( 200,000} ns
tRAL |Column Address to RAS Lead Time 45 - 55 - ns
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TC5144024/Z-80
TC514402J4/Z-10

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

SYMBOL PARAMETER MIN. | MAX, | UNIT

C11 Input Capacitance (AQn~ A9) - 5

Cyz Input Capacitance (RAS, CS, WRITE, OF) - 7 pF

Co Input Output Capacitance (I/01~ I/04) - 7

NOTES:

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

2. All voltages are referenced to Vgg.

3. Igcis Igess Iccs» Igce depend on cycle rate.

4. Igcis Igey depend on output loading. Specificied values are obtained with the

@ output open,

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

6. An initial pause of 200ps 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 CS before RAS refresh cycles instead
of 8 KAS only refresh cycles . are required.

7. AC measurements assume tp=5ns.

8. Viyg(min.) and Vyp(max.) are reference levels for measuring timing of input sig-
nals, Also, transition times are measured between Vyy and Vyp.

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

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

11. Either tgey or tgrpy must be satisfied for a read cycle.

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

13. tycss tRWDs tcwp and tayp are not restrictive operating parameters. They are
included in the data sheet as electrical characteristics only. If tycs2tycs(min.),
the cycle is an early write cycle and the data out pin will remain open circuit

. (high impedance) through the entire cycle; If tgyp2tpwyp(min.), teyp2teyp(min.) and
tawp2tawp{min.), the cycle is a Read-Modify-Write cycle and the data out will con-
tain 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 tgpep(max.) limit insures that trac(max.) can be met.
tpep(max.) is specified as a reference point only: If tgrcp is greater than the
specified tgep(max.) limit, then access time 1s controlled by tgac.

15. Operation within the tgap(max.) limit insures that tgpc(max.) can be met.
tRAD(max.) is specified as a reference point only: If tgap is greater than the
specified tpap{max.) limit, then access time is controlled by tpa.

16. Operation within the tyyap(max.) limit insures that tpry{max.) can be met.
trwap(max.) is specified as a reference point only: If tpy.p is greater than the
specified tpyap{max.) limit, then access time is controlled exclusively by tagp.

17. tpy 1is the condition to latch column address when RAS has rised up.
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TC514402J4/Z-80
TC5144024/Z-10

READ CYCLE tac
t
e s =
RA- .
= tosH g toRp
tcrp tRCD tRSH
= .
S v =
tAR
tasa| |tran tasc tRAL t Al
AD~A9 :: ://////X mgg";ss}@g COLUMN ADDRESS KZZZZZZZZZZ?/
tRCS t RRH tRcH
Vi — s
T ._77///7////7///7' T X,

o _’///////////l//////////// //% = NI,

i

S S S G

s T Fgﬁm \ t:::H -

/- L

w3 N =

E ://////////////////////////?7?///////////////////I}/////////////////////
. r | "DS tDHR .

: "H" or IILII
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TC514402J/Z-80
TC514402J4/Z-10

WRITE CYCLE (DE CONTRCLLED WRITE)

e :’: : \ :R.AS : ; ;g
SO ) S—
W v T == T
N <
™ I, |
vorvon (T T e XL,
READ-MODIFY-WRITE CYCLE P
mo T o -
_— i_c&g_ tReD :gzn tcm_
[ ViL — tRAD \
vy — tASR :EH tASQ M
AD~AQ Vil — AD%%SS 5@{ COLUMN'.C:;DRESS L
WRITE ii: ___ . tawD \JW//’;;ZZ;;;;/
w v I
1/01~1/04 :[I’//Zi{: tCLZ%w DX'}A.:'-;)!;%; DX?IKE?N KZ;Z;;;;;;Z;Z
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TC514402J4/Z—80
TC514402J4/Z-10

STATIC COLUMN MODE READ CYCLE

trp
VIH — tRAS
T v RASC / A
IL —
tasr| |tRaH tsc tsgc tRAL taR
VIH — ]
ROW COLUMN COLUMN COL UMN
AO~AY  y L — £/ ADDRESS ADDAESS 1 )  ADORESS 2 ADDRESS N m
t
RAD tomp
tan tcp ‘RsH
ViH — tesc tesc
[+ t
vip — \ N / -
trecs tRCH |, ‘Res tRCH
WRTTE T @/ U
VIL — ]
tROH
— Vin —7 y
oF N W,
" — A, YU
Ii?_BA borr toEa toEZ
toac ... |toEZ tas
taa AA
tRAC t AOH, teac LOFF
VoH —— v v X I\ vaLID
L/01~104 VoL — J W I 3@! DATA N }'———
toLz ] teLz
VALID
DATA 1 VALID DATA 2

: """ or "L"
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TC5144024/Z-80
TC5144024/Z—10

STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)

01~1704

i

Vi —— = tRASC R
ViIL thsn o M llciﬂq . v
Vi — ROW COLUMN 1 COLUMN COLUMN
/) O ) K Y, S =N
tAWR tcp tCRP
tRAD  |tasC] tasc tep tp gl
ViH — tosc x tCﬂF
ViL — tRCD \itsc — \tcm,
twes tweH, tw tweH W t jWL
1]y R
viL — L
Vi —
v _ T T
[r- tDHtR " ‘tps| |ton
ps_| |toy] tps| { ton i
Vih — VALID fVALID m VALID
w— DaTal J DATA 2 N DATA N f
: "H" or "L"
STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)
tpp |
v J— L
Vi}; ————_\ tRASC 3
task, ||tRaH ILCAH_ Ifg_m_ b RAL
Vi _mm COLUMN COLUMN mcowm WW
Vi — ADDRESS t 1 DRESS 2 ADDRESS N '/
AWR
Lo tasc tAsC tcp tRsH G
o N A /
tRCD tasc l f.scI towL
twes LWCH | SWE foifa RCS twr| ‘RWL
Vi — twp }: twp F /—*
v — \ [\ \

o T

'v —
Loi1~Lo4 H 2227 22227‘22722227%

ViL —
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TC514402J/Z-80
TC514402J/Z-10

STATIC COLUMN MODE READ-MODIFY-WRITE CYCLE

trp
Vig — tRASC
&S \ \_
ViL —
tasSR L RAH
ViH — ERow
AO~A9 vI A}"J%SEE@E COLUMN ADDRESS 1 COLUMN ADDRESS NW///////// ////
L —
t RAD tcaH
t SRMW tRAL tCRP
— t —
- Vin \ LWAD SRRL Z
ViL —
tRCD tcwp
tawp tawD towL
t
WRITE VIH - \twp \
ViL — LRWD N
tOEH LOEH
i
Vig —
oF R/ TN/ i
Vip — toE t
tOEA ALW] tOED,
a ] ] fos
*, tps tow
tRAC tOEZ tpH tOEA
V R -
voI~104 Hx \ M . %K /
/oL — } < " \
t.
€12 M. vALID ‘Il)ff}\]-)m 1 VALL) ALID
DATA-OUT 1 DATA-OUT N DATA-IN N

: l'lHll or "L"
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TC514402J4/Z—80
TC5144024/Z-10

STATIC COLUMN MODE READ/WRITE MIXED CYCLE

ViH —
Y A\ /
ViL —
tReD tcp
_— VIH — tcse F—
s H \ / \ j
YL —
L RAD t LWAD
tRAY tAHLW
‘Asgi tasc) tcaH
Vi — ROW { COLUMN COLUMN COLUMN
AQ~AS viL — ADDRESS ADDRESS 1 ADDRESS 2 ADDRESS N
L AWR tean
twes t WD -
VIH —_— twp S
WRITE ViL \ / \
L — - t
WCR tcaC A
t
ALY toED, | | ,toBH
t
NN / —W
E
VIL — 1
t
- toLz OEZ
tps||toH taa tAOH tps| ||ty
Vi/0H — VALID
1/01~1/04 VLoL _——‘_—@<mm—m 1 / m . é@;;;;/
7 ! |
VALID VALID VALID
DATA-OUT 2 DATA-OUT N DATA-IN N
(WRITE) A (READ) . (READ) = (WRITE)
- - -

. "H" or "L"
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TC514402J/Z-80

TC514402J4/Z2—10
mo T ) - Z |
= ~/
/1 =

Note: WRITE, OE="H" or "L" : g op L
A ‘v“x: e \ - ! -
S s — ]

L/01~L/0¢

v VIH'——/
I/}

Vou — \

T

VoL ——--—_—/

Note: OE, AO~ A9="H" or "L"

A-411

OPEN

: "H" or "L"



TC514402J/Z-80
TC514402J/Z-10

HIDDEN REFRESH CYCLE (READ)

S S N S
A |

T

e T e | O N

/1 A
or N
777] + "H" or "L"
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TC514402J4/Z-80
TC514402J/Z—-10

HIDDEN REFRESH CYCLE (WRITE)

RC tre
'RAS trp | tre
Vi —— t tras ) i
TS AWR A \ / \
viL — - -
‘T_S_Ii tRCD tRsH tom [ tcrp
_ ViH —
Cs tRAD N
ViL —
tasc
tASR tRAH tean
Vig — ; :
AO~AS IH ROWW COLUMN K?jZZZ333;;;;;3;;3;Z;;Z;ZZ;ZZZZZZZ;333%;;;;35%;;7
RE
ViL — ADD f ADD 1 /
LRWL twRp I twRH
twes) | tweH

Vig —

e — — S,

WRITE

= :////////L/////////////////////////////////////////////////////////////////
L01~1,/04 :I: :——i{m OPEN

'//A H IIH" or "L"
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TC514402J4/Z2-80
TC514402J/Z-10

CS BEFORE RAS REFRESH COUNTER TEST CYCLE

trp

Vin —‘“——'—'\ tras
ViL —
tepr tRSH
ViH — tesr tCHR ﬂ .\ tes /
ViL — vy =
RA

S /// I COLUMN_ ADDRESS

MR/ , = .

I [T
w7 RS = i

s T I,
1/01~1/04 :I: :———— OPEN -<-—\:ALID DATA-IN ZL ry—
R/EAD—MODIFY-E:IIRIT—EL CYCLE WIE tf'I'{E‘s" tcwp t;:m

e 10 WL t N

= LTINS, from

L

///]: "H" oxr "L
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TC514402J/Z-80
TC514402J4/Z—10

w N\
SNSRI

V/A . "H“ or IILII
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TC514402J/Z2-80
TC5144024/Z—-10

READ CYCLE IN THE TEST MODE

1L/01~L704

_!RC
‘AP
YIH —'———-N 1RAS / ;
ViL—
‘csH tCRP
P—-——-——-
tCRP tach tRSH
VIH — \ o8 ,
t
Vi — RAD -
AR
t it tAS 1 Tt
. ASR! ['RAH RAL AH
I1H —
Vgp — \Doass COLUMN ADDRESS
t
tRCS | 'RRH RCH
v — 1
IH —7 7 4
_/Z/////////(/////’ b UL
teAC t
OFF
tRAC
Yoy —
. H OPEN ol VALID DATA-OUT
QoL — terz
NQte: o_ﬁ’“L" 'Ilﬂ : IHI or 'L.

WRITE CYCLE (EARLY WRITE) IN THE TEST MODE

i

s :i}:‘ : tRAD \ < ' RAL

R/ o ) //544/5{(///////////////////////z
T 3:::///////////@ T
= -~
L/01~L04 :;: : VALID mm—m}—* OPEN
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TC514402J4/Z—80
TC514402J4/Z—10

CTATIC COLUMN MODE READ CYCLE IN THE TEST MODE

tRP
VIH — tRASC
RAS vy —
task | [*tRAH tsc tsc TRAL tay
VIH
- ROW ~ COLUMN COLUNN
was o /N acbites o, N o, N owss s N
tRAD /
LCRP
tAR tcp {RSH
t 1
. Vig — CSC 5 (o]
s v \ \ 'REH
IL —
tRCS M"i— tRCS tRCH
i VIH —/ 7 F
WRITE Vi, — “22222_“2242229 teal Tean QZZZZZ?
tAA WA ltorF
1RAC 1ADH tCAC ‘oFF
VQH— ’ 4
\ y YALID
LV1~L/04 VoL — , Y 4 \ DATA N >——‘
teLz / tcLz
— ALID

DATA 1  VALID DATA 2

Note: OE="L" //74 : *H* or "L"
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TC5144024/2—-80
TC514402J4/Z2—10

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

Vig ———

vViL —
1

tRASC

tRp

\

Vg —
VL —

Vig —

TV —

YiL —

ASR tRAH ic tCAH tRAL
ROW COLUMN COLUMN cQ
ADDRESS NADDRESS ADDRESS DAES:
L I
tAWR tcp .
tRap _ [tas tas tcp |, tRSH
tesc \'csc Vt ;\ j
tRCD
L1 twes tC
twes ‘wen_ ! L T !
top twp

ICRP I

RRL
twes

o :47//////4////////////

LTI,

tDHR

vorsos 77T,

I

1
tps 'DH  'DS| [tDH DS
VALID YALID V.
DATA 1 DATA 2 DATA N ////////////;A

D or rLe

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

Itnp‘

) = O
L asw |l fean foar, 'RAL
S/ T ) R ) T Y T X
S R P, O
‘RCD ﬂl_ tsc towr
ton g S
- T T L,
I/ ey T ey T e

A-418




TC5144024/2-80
TC514402J4/Z—10

TEST MODE

The TC514402J/Z is the RAM organized 1,048,576 words by 4 bits, 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. AOC is not used. If, upon reading, two
bits on one I/O pin are equal (all "1"s or "0'"s), the I/0 pin indicates a ",

If they were not equal, the I/0 pin would indicate a "0". Fig. 1 shows the block
diagram of TC514402J/Z. In "Test Mode", the 1Mx 4 DRAM can be tested as if it were
a 512K x 4 DRAM.

"7RITE, 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, C5 Before RAS Refresh Cycle" performs the refresh
operation with the internal refresh address counter. The "Test Mode" function re-

duces test times (1/2 in case of N test pattern).
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BLOCK DIAGRAM IN THE TEST MODE
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