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 egquipment. System oriented features include single power supply of
5V+10% 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 (TC514102J/2-8C)
TCS514102J/2-80/-10 468mW Operating (TC5141023/z-1Q)
tRAC RAS Access Time 80ns 100ns 5.5mW MAX, Standby
EAA Column Address 40 50 + Qutput unlatched at cycle end allows two-
Access Time ns ns dimensional chip selection
teaC CS Access Time 20ns 25ns + Common I/0 capability using "EARLY WRITE"
tRC Cycle Time 150ns 180ns operation
tgc Static Column 45ns 55ns + Read-Modify-Write, CS before RAS refresh,
Mode Cycle Time RAS-only refresh, Hidden refresh, Static
Single power supply of 5V:10% with a Column Mode and Test Mode capability
built-in Vgg generator + All inputs and ocutput TTL compatible
+ 1024 refresh cycles/léms
PIM CONMECTION (TOP VIEW) + Package Plastic SOJ: TC514102J
Plastic $0J Plastic ZIP Plastic 2IP: TC514102Z
ST e
vourfs] =400
DIN[5 1 Fg_ifi_ BLOCK DIAGRAM
sy LEFRITE
71 5
N.C.[¥1 ;‘____,uo WRITEO’__—_l:jD
Aol dGN.c. TS o DATA IN  [~©DIN
Fea d2jAl No.Z CLOCK BUFFER
A2lLY £ GENERATOR Dout
veofis d44as =) DATA OUT =0
13 rilaa ¥ BUFFER
AS 1__1 r- T
AT[ig UAUAS J coLunay ] NcoLumy
- 1] 4
L 40 o 11 )Y ADDRESS L DECODER
Al o— BUFFERS(11) — 1=
PIM NAMES A2 O REFRESH . SENSE AMP.
A0~ A1Q] Address Inputs A3 o CONTROLLER = L0 _GATE
—— j . .
RAS Row Address Strobe A5 o0— REFRESH 4096
DIN Data In A6 O— COUNTER(10)
|
DOUT | Data Out A8 o] ad af Y
s i lect Input ROW 2
CS Chip Select Inpu A,lt\gg: L AbDRESS |||10, .8 1024 ARRAY
WRITE |Read/Write Input L -~ | BUFFERS (11} V|82 1
Vee Power (+5V) |
No,1 CLOCK f{—ud
Vss Ground TAS O GENERATOR SUBSTRATE BIAS |= vee
N.C. |No Comnnection GENERATOR -2 Vss
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ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTE
Input Voltage VIN <17 v 1
Output Voltage Vourt -1~ 7 v 1
Power Supply Voltage Vee -1n7 v 1
Operating Temperature ToPR o~ 70 °c 1
Storage Temperature TsTG -557 150 °C 1
Soldering Temperature * Time TSOLDER 260 * 10 °C*sec 1
Power Dissipation ’ Pp 600 mW 1
Short Circuit Output Current IoyuT S0 mA 1
RECOMMENDED DC OPERATING CONDITIGNS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX, UNIT NOTE
Vee Supply Voltage 4,5 5.0 5.5 v 2
Vin Input High Voltage 2.4 - 6.5 v 2
VIL Input Low Voltage 1.0 - 0.8 v 2
OC ELECTRICAL CHARACTERISTICS (Vp=5V£10%, Ta=0+~ 70°C)
SYMBOL PARAMETER MIN.|MAX JUNITS]NOTES
OPERATING CURRENT _ TCS141027./2-80 | — |100
Icc1 jAverage Power Supply Operating Current - mA |3,4,5
(RAS, CS, Address Cycling: tgc=tgc MIN.) TC51410272-10 | — | 85
STANDBY CURRENT
Iccp (Power Supply Standby Current - 21 mA
(RAS=CS=V1y)
RAS ONLY REFRESH CURRENT Tes141020.7-80| - | 100
Icc3 |Average Power Supply Current, RAS Only Mode mA |3,5
(RAS Cycling, CS5=Vyy: tgc=tgrc MIN.) TC514102J/Z-10| ~ | 85
STATIC COLUMN MODE CURRENT _ -
Icocy  |Average Power Supply Current, Static Column Mode TC14102).72-80 5 mA {3,4,5
(RAS=CS=V1r, Address Cycling: tgp=tgc MIN,) TC51410212-10 | — | 65
STANDBY CURRENT
ICCS‘ Power Supply Standby Current - 1| ma
(RAS=C5=V¢c-0.2V)
CS BEFORE RAS REFRESH CURRENT TC514102),72-80] = |100
Icce |Average Power Supply Current, C5 Before RAS Mode mA |3
(RAS, TS Cycling: tgg=tgc MIN.) TC51410207Z-10| = | 85
INPUT LEAKAGE CURRENT
I7(y) |Input Leakage Current, any input (OVIVINZ 6.5V, All Other -10] 10 | ua
Pins Not Under Test=QV)
Iy(L) OUTPUT’LEAI'{AGE CURRENT -10!| 10| »a
(DOUT is disabled, OVZ Vgyr £ 5.5V)
v QUTPUT LEVEL
OH Output '"H'" Level Voltage (IoyT=-5mA) 2.4] - v
v OUTPUT LEVEL 0.4 v
oL Output "L" Level Voltage {(Ipgyr=4.2ZmA) I R
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TC514102J/Z-80
TC5141024/Z-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vce=5V+10%, Ta=0+ 70°C)(Notes 6, 7, 8)

TC5141023/2 TC5141023/Z
STMBOL 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
tLse Static Column Mode Cycle Time 45 - 55 - ns
—— g;zzchigiumn Mode Read-Modify-Write 50 _ 100 _ s
tpac |Access Time from RAS - 80 - 100 ns (914,15
teac  lAccess Time from €5 - 20 - 25 ns 9,14
CAA Access Time from Column Address - 40 - 50 ns | 9,15
tarw  |Access Time from Last Write - 75 - 95 ns | 9,16
tcLz  |CS to Output in Low=2 0 - 0 - ns | 9
COFF |Output Buffer Turn-off Delay 0 20 | 0 20 ns | 10
Output Data Hold Time from Column
TAOH  |address 3 - 3 - ns
tow Output Data Enable Time from WRITE - 25 - 30 ns
twoH |Output Data Hold Time from WRITE 0 - 0 - ns
ty Transition Time (Rise and Fall) '3 50 3 50 ns 8
trp RAS Precharge Time 60 - 70 - ns
txag |KAS Pulse Width 80| 10,000 | 100 | 1G6,000| ns
tpasc |RAS Pulse Width (Static Column Mode) 80 (200,000 | 100 |200,000{ ns
trsH  [RAS Hold Time 20 - 25 - ns
tcsH  |CS Hold Time 80 - 100 - ns
tes €5 Pulse Width 20{ 10,000 | 25 | 10,000 | ms
tese  |CS Pulse Width (Static Column Mode) 201200,000 | 25 200,000 | =ns
trép |RAS to TS Delay Time 20 60 25 75 ns | 14
tRAD |RAS to Column Address Delay Time 15 40 20 50 ns | 15
LCRP |CS to RAS Precharge Time 5 - 10 - ns
tep 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 - ns
LcAH  {Column Address Hold Time 15 - 20 - ns
EAWR %E%Fe Address Hold Time referenced to 60| & - 75 _ ns
tAR %%%umn Address Hold Time referenced to 90 _ 115 _ as
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS (Continued)
TC514102J/Z | TC514102J/2
SYMBOL PARAMETER -80 -10 UNITS [NOTES
MIN. MAX, MIN. MAX.

tRAl,  |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
CRRH |Read Command Hold Time referenced to RAS 0 - 0 - ns |11
tycy |Write Command Hold Time 15 - 20 - ns
tueR %te Command Hold Time referenced to 60 _ 75 ~ ns

typ Write Command Pulse Width 15 - 20 - ns

tyr Write Command Inactive Time 10 - 10 - ns

taR %lur;zsz:ddress Hold Time referenced to 5 _ 10 - ns |17
"LWAD jLast Write to Column Address Delay Time | 20 35 25 | 45 ns |16
YAHLW {Last Write to Column Address Hold Time 75 - 95 - ns
'RWL |Write Command to RAS Lead Time 20 - 25 - ns
tcwl |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
UDHR |Data Hold Time referenced to RAS 60 - 75 - ns
LREF |Refresh Period - 16 - 16 ms
twes Write Command Set-Up Time 0 - 0 - ns {13
tewp |CS to WRITE Delay Time 20 - 25 - ns |13
trwp |RAS to WRITE Delay Time 80 - 100 - ns {13
EAwD |Column Address to WRITE Delay Time 40 - 50 - ns |13
tegR CS Set~Up Time (C3 before RAS Cycle) 5 - "5 - ns
tCHR |CS Hold Time (CS before RAS Cycle) 15 - 20 - ns
tRPc |RAS to TS Precharge Time ] - 0 - ns
tepr f:_s___‘Precharge Time 40 - 50 - ns

(CS before RAS Counter Test Cycle)
"WIS |Write Command Set-Up Time (Test Mode In)| 10 - 10 - ns
twTH |Write Command Hold Time (Test Mode In) ° 10 - 10 - ns
cuy [T 5o T Trochargs Tine o [ e
WRITE to RAS Hold e
“WRH (CS before RAS Cy:‘i:) 10 - 10 - ne
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS IN THE TEST MODE

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

TC514102J/2 TC514102J3/2
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 [9,14,15
tcac  |Access Time from CS - 25 - 30 ns | 9,14
CAA Access Time from Column Address - 45 - 55 ns | 9,15
tras |RAS Pulse Width 85 | 10,000 {105 | 10,000 | ns
tpasc |RAS Pulse Width (Static Column Mode)-’ 85 | 200,000 | 105 |200,000 | ns
tRSH |RAS Hold Time 25 - 30 - ns
tesH CS Hold Time 85 - 105 - ns
tcs  |CS Pulse Width 25 { 10,000 | 30 | 10,000 | us
tege  |CS Pulse Width (Static Column Mode) 25 1200,000 | 30 |200,000 | ns
tral |Column Address to RAS Lead Time 45 - 55 - ns
CAPACITANCE (Vpe=5V:10%, f=1MHz, Ta=0~70°C)
SYMBOL PARAMETER MIN. MAX. UNIT
C11 Input Capacitance (AO~Al0, Diy) - 5 pF
C12 Input Capacitance (RAS, CS, WRITE) - 7 pF
Cop v |Output Capacitance (Dgyt) - 7 pF
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NOTES:

1.

10.

11.
12,

13.

14,

15.

le.

17.

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

All voltages are referenced to Vgg.
Iccls Icess Iccss Iccsg depend on cycle rate.

Iccls Iccs depend on output loading. Specified values are obtained with the
cutput open.

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

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 G5 before RAS
refresh cycles instead of 8 RAS only refresh cycles are required.

AC measurements assume tT=5ns.

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

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 tgpey or tppy must be satisfied for a read cycle.

These parameters are referenced to €S leading edge in early write cycles and
to WRITE leading edge in read-modify-write.cycles.

tHCS, tRWD, tCWD and tawp are not restrictive operating parameters, They are
included in the data sheet as electrical characteristics only. If tHCS & tycs
(min.), the cycle is an early write cycle and data out Pin will remain open
circuit (high impedance) throughout the entire cycles; If trwD 2 trwp(min.),
towp 2 tewp(min.) and tpyyp2 tayp(min.), 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.

Operation within the trep(Max.) limit insures that trac(max.) can be met.
tpep(max.) is specified as a reference point only: If trcp 18 greater than the
specified tgep(max.) limit, then access time is controlled by teac

Operation within the tpap(max.) limit insures that tgppac(max.) can be met.
trap{(max.) is specified as a reference point only: If trap 1s greater than the
specified tpap(max.} limit, then access time is controlled exclusively by tpa.

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

taH is the condition to latch column address when RAS has rised up.
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TIMING WAVEFORMS

READ CYCLE

= s = / N
A0~AlD :;}: :7/ ROW ADDRESS COLUMN ADDRESS '/
s T \ B —
s iy, teac N
WRITE CYLCE (EARLY WRITE)

= T ) 4 \—
ao~ato (MM achitss ] U X 777/7777777770001 T
i :i: : tRCD \ - j-

w4 7777, s VI,

Drx ::2 ://ZZZZZZZZZZZQZZ% VALID DATA ////////////////////////////////

L ‘DHR

Vou —
Doyt OPEN
VoL —

: "H." or "LII
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READ-MODIFY-WRITE CYCLE

3

3
—
3

4 - \
S/ = 1 T

tCRP

LRAL
t CRP|
— v .
oS IH » \ tcs [
ViL — —/ tRCS| 1

1 AWD towt

S/, /L

o s T
]?OU‘T 121: : - :ﬁ — AOH OFF }__
: vHY or ML
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STATIC COLUMN MODE READ CYCLE

tRp
- Vig — —
RS JIH . tRASC A
Vi — | W
t
tasal | [tRay tsc tsc tRAL AH
Vig — I
a0~a10 BT/ ROW COLUMN COLUMN COLUMN
viL — ADDRESS ADDRESS 1 ADDRESS 2 ADDRESS N f
t RAD tcrp
tAR tCP trRsH
— Vi — tese / \ tese
T5
viL — tRCS b t RRH
tRCD
t
tcsH weRcH tRCS tacy
' e
. YIH—
vViL — taa taa
taa
LOFF tcac
t RAC t AOH LOFF
b Vo = VALID VALID A VALID
T oL — DATA 1 DATA 2 DATA N
] teLz o tenz

: "H" or "L"
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STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)

t RP ‘
— YiH — = tRASC ¥
s TR '
VIL tASR | [tRas ml tC \__
soaio TN RO WM o 1 W Koo 2 E@{m N X
t tAWR tcp topR
tRAD tasg t tRSH
_ VIH — itc tese tese
?g V: — tRCD \ﬂ} \j&
' tsc tow,
twes twes t RWL
= Yy twp tney twes /’—
WRITE vy — tn;\ ' ———K;;?}
ips tbH tDs t DH
v — .
/) ISl ), e e
VoH —
DouT OPEN
VoL —~
STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)
t
. VIH '——""\ trasc —
FAS Vi — \ L
task, | kray LA
AD~AL0 :IH : '%smcm 1 E@q COL 2 )@(cox. N W//////////f
t tAWR topp
tRAD jtasc tASC
Vig — t
w M e ZA////.
tRCD tasc IL
twes tw
T [ twp ﬁj;
WRITE vip — tm_m\ \
tps tpu| tps tDH
/1) ) T o S e
Vou —
Doyt OPEN
VoL —

: "H" or IIL"
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RAS ONLY REFRESH CYCLE

tcap tRPC

— v —
= IH 7 3 7
viL —

oo " TN o X

sz:'ﬁf'or "L

NOTE: WRITE="H" or "L", Al0="H" or "L"
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STATIC COLUMN MODE READ-MODIFY-WRITE CYCLE

STATIC COLUMN MODE READ/WRITE MIXED CYCLE

RaS

Vi —\fF
AO~A10
Vip —7/1

Doyt

- :i::——\ tRasc /l = L
on | o, toan | g, oL

S s | N [t /’"“_

o Ty | | N 4“ —__/

e ://///////‘///////////////@ gﬁﬁ NN,

Dout :zi: | . @(VALID :;I;TA IW VALID DATA N }—

Vi — ‘\L
VIL — typ
tRAD
YASRI | otRaH
ROW v 4 COLUMN ¥ 7~ COLUMN
s XN oo wowness  W7777777M B8, X oo XTI
tavm AHLW tsc ’ toal
tas 1tep
Vg — t —
- \ Sy | N
v - ol
i twer ' tawn
aT ey
ViL — ! _ trwap
| 'ps LoH ‘ps ‘oy
VXH — ]
VALI
ves — LN v oo SN senso wsn J77TTTTTIINE e KT,
t [Leac.|
DHR

taa b AOH taa twoH
vou — VALID NVALID ALID
Vor, — DATA 2 DATA /// DATA N
oL tALW

: "H" or llL"
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CS BEFORE RAS REFRESH CYCLE

- N

t CHR

Y,

o
i

1
I
<

NOTE: A0~ AlO="H" or

IILIF
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HIDDEN REFRESH CYCLE (READ)

=S :_—1 RA / = /_—
e —
e/ /W
S/ N (/1

: IIHH or IILH
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HIDDEN REFRESH CYCLE (WRITE)

3

. -
T

—
—

C
tRP
_ “"‘ / \
L —
LCRP
H — \
L — /
AWR
RA tRAL
tCaH
LUMN
DRESS

Y,

2
3(,;2

77

|l

N,

ST Y
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CS BEFORE_RAS REFRESH COUNTER TEST CYCLE

ws Xii : N tRSH / L
READ icm :;{ ~ t.CSR M\ it /| t Al
IR 77/, TV
S :OL: IWRP L |y TWRH  tROs | |t t RRH
= | [T
e T T s ///////////'//////////////ﬁ
w7 O —=

tps tDH |

o T s s T,

READ-MODIFY-WRITE CYCLE

~

o)

/A0~A10 :;2 :////////////////////////// | COLUMN ADDRESS ////////////////1
Dout zzt : . . VALID DATA |
RCS CI;:M; —tc‘—“t‘—l
N It“mH - tewp twp tWOH

WRP
_.l_
WRITE I — 7, N
N7/ i LTI

o e IR e W
V//4 : "H" or "L"
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RC
LRP
tRAS / N

Y

JIii;

m . "H" or lILH
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READ CYCLE IN THE TEST MODE

m mTT - .

AO~A10 v?: : ROW ADDRESS COLUMN ADDRESS /////////// /
Vig — i}'@"P — = tcs ,_.__‘CRP

cs V:I: _ N / ' RCH

v " = T | U

‘RAC . ALl
Doyt :g’: _ OPEN VALLD DATA p———
WRITE CYCLE (EARLY WRITE) IN THE TEST MODE

w TR e / \_
— taASR 'RAD s _|

AQ~AlD VIII: — apbREss I %’5‘1?3%? ////////////////////////////////1

'CRP 'RAD ASC CA,!: tnfﬂ_“ 'CRP

cs :;z : _/ tRCD /l'

o = T .

ow e — LLTTTTITTTTTR v won X
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TC514102J4/Z—80
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STATIC COLUMN MODE READ CYCLE IN THE TEST MODE

VIH — ——-=\ tRASC /
RAS
trp \
ViL —
t
A8 t RAH tsc tsc tRAL taH
v J—
ao~al0 H ’, ROW COLUMN COLUNN COLUMN
Vi, — ADDR ESS | ADDRESS 1 | ADDRESS 2 ADDRESS N //
tBAD {CRP
‘AR tcp t RSH
. Vig — tcsc = IcsC ., &
cs RS \
¥, — t
tRCD RRH
tcsH tRCH LRC
1 o~ c -1i ] tRCS
_— Viy — 7
WRITE /////////////////I toAC %QZ{ZZ
VIL - C taa 1 FVY
1Ak .
OFF tCAC t
tRAC YAOH OFF
v _ 4 = -
OH VALID VALID YALID
Doyt Vo — DAY 1 DATA 2 DATA N
‘CcLz tcLz
—— =g

: "HY or MLM
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STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE) IN THE TEST MODE

[ VIH g —— t RA SC
w \ m
Vip — t
t it tRAH tcal tcaH tRAL
e —— ooy €A
v J—
SR/ % /) RN 1 o0 ), e
" LAWR tcp tCPR
t tcp tRSH
v RAD tesc [ASC] Lt osel s
— IH — L& SG
s \ | x:jf ]
Vip — TRCD X :
sc tewl,
twes twcs tRWL
Vg — twp ) we twcs
) o7\l vl
IL 'DHR ) '
t tpH RDS ‘DH
VIH — y
VALID VALID VALI D
DIN vip — m DATA 1 | DATA 2 DATA W////// '/
VY, —
Dour CH OPEN
VoL —
STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE) IN THE TEST MODE
t
— ViR — RASE
w s ,
IL — t RP
ASR iy foay
VIH —_—
A0~A 10 COLU ¢ 5@; oL 2 )@(cox. N
- I 7
" TAWR X
1 t CRP |
‘BB D tA§gL— ‘ASC CcP t RSH .
Vig — tese 1csQ
& 7
Vi, — .
. RCD tASC
C ] tsc , tCWL
twes tw twes  w 1RWL
ViH — twp EWCH
WRITE \ & /
VIL — -
'DHR 1DH
] tpHl t
Ve 2
b IH VALI D VALID VALID
IN VL — DATA 1 DATA 2 DATA N
VoH —
Doyt OPEN
YoL —

: " oy ML
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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, AlOC and AQC are not used. If, upon
reading, all bits are equal (all "1"s or "0"s), the data output pin indicates a g AL
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,

"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, 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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BLOCK DIAGRAM IN THE TEST MODE

AlOR,AL0C, AOC
Normal
OR, A10C, A .
Al H‘ilo-\é‘ic 512K block
A
AIOR, AIOC, ADC B Test
O O 512K b!ock —
B
AlOR, AT0C, ADC C ———:
P O—0—1 512K block [—
- c
AlQR,ALDC,AQC D
Test 0~ _0—— 512K bl ock
e D
Din Oty
Normal AIQR, A1QC, ADC E
O O 512K block —
—_— —_— E
AIQR, A10C, AOC F D—
——O0—. 0— 312K block
F
SN s Test
AJQR, ALOC, AOC G
O O 512K bloeck [T y
e o G
Ai08, ZT0C, A0C H Normal
O O 512K block —— ALOR, A10C, AOC
H —,
3\
-0
v
Fig. 1
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