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

are subject to change without notice.

DESCRIPTICHN

The TC514100JL/ZL is the new generation dynamic RAM organized 4,194,304 words by 1 bit,
The TC514100JL/ZL 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 TC514100JL/ZL to be packaged in a
standard 26/20 pin plastic 50J and 20 pin plastic ZIP. The package size provides high
system bit densities and is compatible with widely available automated testing and inser-
tion equipment. 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 .
+ Fast access time and cycle time

Low Power
550mW Operating (TC514100JL/ZL-80)

« Single power supply of 5Vil0Z with a
buile-in Vgp generator ‘

TC514100JL/2L-80/-10 468mW Operating (TC514100JL/ZL-10)

[RAC ——RAS Access Time 80ns 100ns 2. 2nW MAX. Standby
Column Address » Qutput unlatched at cycle end allows
LAA | yocess Time 40ns 50ns two—dimensional chip selection
TCAC| CAS Access Time 200s 25ns . Common"I/O capability using "EARLY
WRITE" operation

t
RC gyclePTimeM Io 150ns 180ns + Read-Modify-Write, CAS before RAS refresh,
tpe ngze %ﬁ;e ° S50ns 60ns R&S-only refresh, Hidden refresh, Fast

Page Mode and Test Mode capability
All inputs and outputs TTL compatible
1024 refresh cycles/128ms

Package Plastic SO0J: TC514100JL
PIN COMHECTION (TOP VIEW) Plastic ZIP: TC514100ZL
lastiec S0J Plastic ZIP
P v a9y . BLOCK DIAGRAM
Din g 26D V8§ L2 5] Eas
WRITEQ 2 Dour  pour [3: F
RAS[3  24pCAS Din (5} HiqYss
NC.§4 BINC TS (7] G WAITE WRIT
Alofds  220A9 x.0 [§] % ;100 50 ._ol_D DATA_IN |—o Dy
T : No.2 CLOCK |
ACQY 18) A8 AOLL 5 a1 GENERATOR
ALTI0  17[ A7 Azl = uT
A2[11 16D A6 vee [B n A4
43012 15pAS ASUT 5 a6 ~{coLunN I A
Yec Q13 14p a4 INRIC ["17 ADDRESS 11 ) COLUMN
[ 120] a8 ill)g:_::) BUFFERS (11) _ — DECODER
A0~ ALQ |Address Inputs ::g:: CONTﬁOLLER 1/0 GATE
RAS Row Address Strobe A 50— REFRESH -+ 4096 ...
DIN Data In A6 O— COUNTER(10) r
ATO—] e[T
Doyr  [Data Out 80— L 2l ¢ | uEnmomy
e ROW T © 1024
CAS Column Address Strobe A‘:gg:'E ADDRESS T 10. S ARRAY
WRITE |Read/Write Input BUFPERS(H‘J Y28 1
v Pow +5V ]
ce er (+3V) S No.1 CLOCK |—J
Vssg Ground ©=] GENERATOR SUBSTRATE BIAS |- Yco
NG No Connection GENERATOR - Vgg

A-25




TC514100JL/ZL-80
TC514100JL/ZL-10

ABSOLUTE MAXIMUM RATINGS

TITEM SYMBOL RATING UNITS NOTES
Input Voltage VIN =177 v 1
Output Voltage Vourt -1a7 v 1
Power Supply Voltage Vee -1a7 v 1
Operating Temperature Torr 0~ 70 °C 1
Storage Temperature TSTG =55 150 °C 1
Soldering Temperature + Time TSOLDER 260 « 10 °Cesec 1
Power Dissipation Pp 600 oW 1
Short Circuit Output Current IouT 50 nA 1
RECOMMENDED DC OPERATING COHDITIONS (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
V1L, Input Low Voltage -1.0 - 0.8 v 2
DC ELECTRICAL CHARACTERISTICS (Vee=5V£10%, Ta=0~ 70°C)
SYIIBOL PARAMETER MIN.|{MAX.[UNITS |NOTES
Operating Current TC514100JL7ZL-80| - [100 ’
Iocl |Average Power Supply Operating Current nA 3,4,5
(RES, TAS, Address Cycling: tpe=tpc MIN.) TC5141000L/2L-10| = | 85
Standby Current = 2| ma
Icca Po_w_gr Supply Standby Current
(RAS=CAS=V1R)
PAS Only Refresh Current . TCS514100JL-2L-80] = |100
ICC3 Average Power Supply Current, RAS Only Mode mA |3,5
(RAS Cycling, CAS=Vry: tre=tgc MIN.) TC514100JL/ZL-10( = 85
Fast Page Mode Curremt TCS514100J L 2L -80| — 60
Iecy |Average Power Supply Current, Fast Page Mode mA |3,4,5
(RAS=Vyy, CAS, Address Cycling: tpgetpg MIN,) |TC514100JL/2L-10| - 50
Standby Current
Iccs [Power Supply Standby Current - 1400 | uA
(RAS=CAZ=V(cc-0.2V)
CAS Before RAS Refresh Current TC514100JL/2L-80| - |100
Icce |Average Power Supply Current, CAS Before mA |3
RAS Mode (RAS, CAS Cycling: tpc=tgc MIN.) TC514100JL/2L-10) - | 85
N Battery Eack Up Current .
Average Power Supply Current, Battery Back Up Mode
I¢cy |(CAS=CAS Before RAS Cycling or 0.2V, WRITE=Vcc-0.2V - |300 ] wA |3,6
A0~ 10=Vp(e-0.2V or 0.2V, Dyy=Vee-0.2V, 0.2V or OPEN:
trCc=125us, tras=tras MIN. ~1ps)
Input Leakage Current
I1(L)|Input Leakage Current, any input (OVg Vyxs 6.5V, All Other =10 | 10} uA
Pins Not Under Test=0V)
Output
Toqu) (‘5052 ils‘ei‘iiiﬁlﬁﬁfrﬁ‘v‘fs VouT £ 5.5V) -10} 10| waA
Outpu evel
Vou Outguz EH" Level Voltage (Igyr=-5mA) 2.4 - v
Output Level
VoL Outgut "L" Level Voltage (Ioyut=4.2mA) i L B
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TC514100JL/ZL—80
TC514100JL/ZL-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Voe=5V+10%, Ta=0~70°C) (Notes 7, 8, 9)

SYMBOL PARAMETER TC514100JL/ZL-80 |TC514100JL/2L-10 UNIT |NOTES
MIN. MAX, MIN. MAX,

3 :1¢ Random Read or Write Cycle Time 150 - 180 - ns

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

tpC Fast Page Mode Cycle Time 50 - 60 - ns

L PRMM z;izeP;ﬁe}iode Read-Modify~Write 75 - 90 _ ns

tRAC |Access Time from RAS - 80 - 100 ns |10.15,16
tcAC | Access Time from CAS - 20 - 25 ns (10,16
taa Access Time from Column Address - 40 - S0 ns {10,16
tcPA | Access Time from CAS Precharge - 45 - 55 ns | 10
tcLz | CAS to OQutput in Low-2 0 - 0 - ns |10
LOFF | Output Buffer Turn-off Delay 0 20 0 20 ns |11
tr Transition Time (Rise and Fall) 3 50 3 50 ns |9
tRP |RAS Precharge Time 60 - 70 - ns

tras |RAS Pulse Width 80 10,000 {100 10,000 ns

tRASP | RAS Pulse Width (Fast Page Mode) 80 | 200,000 |100 | 200,000 | ns

tRSH |RAS Hold Time 20 - 25 - ns

tcsH | CAS Hold Time BO - 100 - ns

CRHCP | CAS Precharge to RAS Hold Time 45 - 55 - ns

tcas CAS Pulse Width 20 10,000 25 10,000 ns

trcp |RAS to CAS Delay Time 20 60 25 75 ns |15
ERAD |[RAS to Column Address Delay Time 15 40 20 50 ns |16
tcrp | GAS to RAS Precharge Time 5 - 10 - ns

tcp CAS Precharge Time 10 - 10 - ns

LASR |Row Address Set-Up Time Q0 - 0 - ns

CRAH |Row Address Hold Time 10 - 15 - ns

tASC |Column Address Set-Up Time Y - 0 - ns

ECAH |Column Address Hold Time 15 - 20 - ns

AR 521';‘::5" Address Hold Time referenced 60 - 15 _ ns

tRAL | Column Address to RAS Lead Time 40 - 50 - ns

trcs |Read Command Set-Up Time - - ns

'RCH |Read Command Hold Time - - ns |12
CRRH Sza%omand Hold Time referenced 0 _ 0 | _ as | 12
tWCcH |Write Command Hold Time 15 - 20 - ns
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TC514100JL/ZL—80
TC5141004L/ZL-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS {Continued)

TC514100JL/ TC514100JL/
SYMBOL PARAMETER ZL-80 2L-10 UNITS |NOTES
MIN. MAX, MIN. MAX.,
Write Command Hold Time referenced to
CWCR  |RAS 60 - 75 - ns
typ Write Command Pulse Width 15 - 20 - ns
ERWL (Write Command to RAS Lead Time 20 - ‘25 - ns
LCWL |Write Command to CAS Lead Time 20 - 25 - ns
tps Data Set-Up Time 0 - 0 - ns 13
tou Data Hold Time 15 - 20 - ns |13
'DHR |Data Hold Time referenced toc RAS 60 - 75 - ns
tREF |Refresh Period - 128 - 128 | ms
'tWCS |Write Command Set-Up Time 0 - 0 - ns |14
tcwp |CAS to WRITE Delay Time 20 - 25 - ns |14
ERWD |RAS to WRITE Delay Time 80 - 100 - ns |14
EAWD |Column Address to WRITE Delay Time 40 - 50 - |ns |l4
CAS Precharge to WRIIE Delay Time
tePwD (Fast Page Mode) 45 55 ns |14
tcsR  |CAS Set-Up Time (CAS before RAS Cycle) 5 - "5 - ns
“CHR |CAS Hold Time (CAS before RAS Cycle) 15 - 20 - ns
tRPC |RAS to CAS Precharge Time 0 - 0 - ns
CAS Precharge Time _ _
tepT (CAS before RAS Counter Test Cycle) 40 50 ns
tWTS |Write Command Set-Up Time(Test Mode In) 10 - 10 - ns
"WTH |Write Command Hold Time (Test Mode In) 10 - 10 - ns
WRITE to RAS Precharge Time
t T - -
W,R'P (CAS before RAS Cycle) 10 10 ns
WRITE to RAS Hold Time
t - i - -
WRE | (ZXS before FAS Cycle) 10 10 ns
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TC514100JL/ZL-80
TC514100JL/ZL-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS IN TEST MODE

(Vog=5V£10%, Ta=0~70°C) (Notes 7, 8, 9)

TC514100JL/ TC514100JL/

SYMBOL PARAMETER ZL-80 ZL-10 UNIT |[NOTES
MIN.| MAX. *|MIN. | MAX,

tre Random Read or Write Cycle Time 155 - 185 - ns
tpe Fast Page Mode Cycle Time 55 - "~ 65 - ns
trac |Access Time from RAS - 85 - 105 ns 10,15, 16
tecac |Access Time from Cas - 25 - 30 ns 10,15
taa Access Time from Column Address - 45 - 55 ns (10,16
tcpa |Access Time from CAS Precharge - 50 - 60 ns | 10
tras |RAS Pulse Width 85 10,000 105 10,000 | n=ns
tpasp |RAS Pulse Width (Fast Page Mode) 85 | 200,000 105 { 200,000 ns
tRsH RAS Hold Time 25 - 30 - ns
tegy |CAS Hold Time 85 - 105 - ns
tpuce |CAS Precharge to RAS Hold Time 50 - 60 - ns
tcas  |CAS Pulse Width 25 { 10,000 30 | 10,000 | ns
tral |Column Address to RAS Lead Time 45 - 55 - ns
CAPACITANCE (Vge=5V+10%, f=1MHz, Ta=0~70°C)
SYMBOL PARAMETER MIN, MAX. UNIT
Cc11 Input Capacitance (A0~AlO, D1N) - 5 pF
CYs Input Capacitance (RAS, CAS, WRIIE) - 7 pF
Co Output Capacitance (Dgyr) - 7 pF
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TC514100JL/ZL-80
TC514100JL/ZL-10

NOTES:

1.

1o.

il.

12.

13.

14,

15.

1s6.

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

All voltages are referenced to Vgg.

ICCl’ ICCB’ ICC@’ ICCG’ ICC7 depend on c¢ycle rate,

Icc1s Icgy depend on output loading. Specified values are obtained with the output
open,

Column address can be changed once or less while RAS=Vyp and CAS=Vyy.

trag(max.)=1lus is only applied to refresh of battery-back up. tgrag(max,)=10us is
applied to functional operating.

An initial pause of 200us is required after power-up followed by 8 FRAS 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.

AC measurements assume tp=3ns.

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

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

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

Either tgpcy or trRry must be satisfied for a read cycle.

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

tWCs: CRWDs tCWD» tAwD and tcpyp are not restrictive operating parameters. They

are included in the data sheet as electrical characteristics only. If tycssa tycs
(min.), the cycle is an early write cycle and data out pin will remain open circuit
(high impedance) through the entire cycle; If tgrwp 2 tRwp{min.), tcwp 2 towp(min.)
tAWwD = tAwD(min.) and tgpwp 2 tepyp(min.) (Fast Page Mode), the cycle is a read-modify-
write cycle and 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 tgep(max.) limit insures that trac(max.) can be met.
trcplmax.) is specified as a reference point only: If tgpep 1s greater than the
specified trcp(max.) limit, then access time is controlled by teoac.

Operation within the tpap(max.) limit insures that trac(max.) can be met.

tpap(max.) is specified as a reference point only: If tpap is greater than the
specified tpap(max.) limit, then access time is controlled by tpa.
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TC514100JL/ZL-80
TC514100JL/ZL-10 -

TIMING WAVEFORMS

= “* S
w AT T e
wors ™~ = 7
o 1 N '°: o >__

. “H" or "Lll
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TC514100JL/ZL-80
TC514100JL/ZL-10

WRITE CYCLE (EARLY WRITE)

tRP
— IH — RAS
RAS \
LRCD YRSH
t
RD CSH CRP
t
Vig — CAS
Y3 i \\ / /
YiL — .
tAR
LRAD RAL

O/ /) R

twCs WCH

ww T VT,

tRWL

. 'WCR

tps tpH

N/ O S

IDHR

Voo —

% : "H" or "L"
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TC514100JL/ZL-80
TC514100JL/ZL-10 -

READ-MODIFY-WRITE CYCLE

= T m I
-

R :7///////////////m = N T
I/ T { o X
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TC514100JL/ZL-80
TC514100JL/ZL-10

FAST PAGE MODE READ CYCLE

AD~AlQ

WRITE

LRp
VIH —'—"—"\ LRASP ?
ViL — —
.. 'RHCP
tesH tpc :
tRSH
{CRP tRCD tcast tep top
Viy — \ / -\'CAS / \\ICAS
YiL — \
t
tan | L RAL
i |
tASR tRAH  tASC teal tasc tcaH | tasc tCAH
Vig —
ROW coL 1 coL 2 COL N W//////////////
VL — ! /
tRAD tROH 'RRH
'RCS ‘Rcy  ‘RCH| | ‘RCS YRCH
T | I
Ty % V% N,
ViL toac tCAC tcac
tAA ‘ tAn LAA
tRAC LCPA tCPA
Yoy —
OH VALID VALID YALI
VoL — DATA 1 DATA 21 DATA -N
1
tCcLz tOFF CLz {t OFF tcLz ['OFF
¥ T T
w : an o; nLn



TC514100JL/ZL-80
TC514100JL/ZL-10

FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

AQ~A10Q

Din

tRP
] t
Vg ——} RASP /
VIL_. \
tpc tRSH
tRCD TCAS :
“CRP i tcas el tCAS
- N N N Y
Vi — :
tRAL
LAR tasc tASC
TASR TRAH , 'ASQ tCAH ! CAH e
Vig —
v coL 1 coL 2 COL N
IL— .
' RAD
twCR
twes 'WCH twes ‘weH
twes tWCH
twp twp
S/ e
vVip —
tps tpy, 'DS tpy  tps tpH
Vg e—
H 7 VALID VALID VALID
Vip— DATA 1 DATA 2 DATA N '/
tDHR
Vou— OPEN
YoL —

: "H" or "L"
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TC514100JL/ZL-80
TC514100JL/ZL-10

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

A0~ALQ

WRITE

S/

Doyt

Vig — =i tRaSP
ViL — \ /
t0SH 'PRMW .
t
tCRP tRCD tcp tep el
Vg — \\ LCAS / \ tcas B tcas ﬂ
YiL =
- tRAL
tASR tRAH tASC tCAH tasc| [tcan tase| tcad
v —
IH
ROW COLUMN 1 COLUMN 2 COLUMN N WW
VIL -— ' L
‘RAD 'CWD 1cwp \ tcWD lCWL
tRes 1 o pw CPWD -
AWD 'AWD tAWD t AW
1l CWL|

S/

Yoy —

VoL —

' RWD
tpH
t t 3
tps)|, DH | eps bk I
VALID VALID
DATA 2 DATA N
toLg ) tcLz teLz
teac kCAC toAC
taa taA tAA
tRAC LCPA tCPA
A YALID YALID VALID
h¢ DATA 1 DATA 2 DATA N
t OFF) LOFF 10FF
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TC514100JL/ZL-80
TC514100JL/ZL-10

S_ONLY REFRESH CYCLE

tRC

I trpC

Vig—

CAS \ /
Vip—

tASR tRAH

Y ——
Ab~a9 B ROW ><ZZ2222222222222222222222222222ZZZ222222222222222222’/[_2[7
Vi —

YoH—
Doutr OPEN
YoL—

m H "H“ or "L"

NOTE: WRTTE,:IIHII or "L", MO*"H" or IILII
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TC514100JL/ZL-80
TC5141004L/ZL-10

CAS BEFORE RAS REFRESH CYCLE

v L ’ J
w H A \ : / \
Y —_— L
1L trRPC

BN B T

v Y T~

NOTE: AQ~ A10="H" or "L" //] : "H" or "L"
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TC514100JL/ZL-80
TC514100JL/ZL-10

HIDDEN REFRESH CYCLE (READ)

tRC
SRR ST S SR
tl'sg tRCD ‘RSH t.
s :’: : , N ——/
tRAD tRAL
tAR
tASR traH 'asc teay
A0~A10 :m - 1" now 5@( COLUMN /}ZZEZZZZ;A
L 3
1RCS , { RRH 1[ ‘WRP, _:LRH |
-__ ¥ -
T | | KU
tAA .
. lRAC ‘OFF
VoH — y \
Pour Vou — VALID DATA }———
m : "H" or "L"
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TC514100JL/ZL-80
TC514100JL/ZL-10

HIDDEN REFRESH CYCLE {(WRITE)

tRP

I A S S

= ") \ =y

N/ 0 ).

e == T

o e XTI,
LA: " or mn
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TC514100JL/ZL-80

TC514100JL/ZL-10

CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

— ———]

tRP

— ' t

RAS v”‘ \ RSH [ {

IL —
1CPT
_ Vg — tcsR t ;
CAS IH : ) \ Cas
VIL —_—

S/, R /A
DT :ZI: : OPEN — { vaLio DA —

\'wiu’ twRH tCLz lcLz l-—-flﬂiﬂ—
/8 I/ =7/
e ' T =— VI
o TR e ,
/Dou-r ‘;z: : OPEN {m VALID n'wm ?———
W T X 7T,
oo T, 1o prts N

VIA . "H“ or "L"
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TC514100JL/ZL-80
TC514100JL/ZL-10

WRITE, CAS BEFORE RAS REFRESH CYCLE

SR/ —
= - /I
e I ==/
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TC514100JL/ZL-80
TC514100JL/ZL-10

READ CYCLE IN THE TEST MODE

4

A0~A10

Vig
VIL

Yiu
ViL

Vig

ViL

Viu

ViL

Yoy
VoL

] . \___
— 7 R
/R I
T rere

V /A ngh or v
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TC514100JL/ZL-80
TC514100JL/ZL-10

WRITE CYCLE (EARLY WRITE) IN THE TEST MODE

moTT ) - / - .
| R e

romat0 :: - /m m ‘“’;@{m :H X,
I j;m (/T
7 m e I
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TC514100JL/ZL-80
TC514100JL/ZL-10

FAST PAGE MODE READ CYCLE IN THE TEST MODE

tRP
_ Vig ——% tRASP :
s \; \
Vi, — -
- t RHCP
tcsH tpC .
RSH
tCRp trep tcas tce tcp:
t
. Vig — CAS teas
ZAs ) _/ \ / / \
IL —
tAR N ;L‘ tpaL
|
task | tRAH, tASC toean | tasc tcay | tasc tCAH
Vig — 777 X 3 /
AO~ALO // . ROW }@{ coL 1 coL 2 >@< coL N W///////////y///j
ViL —
LRAD treH ' * RRH
_tRes ' tﬁs tRCH t_]ags tRen
) f— c
e IH —7
I/ \ 4 \VHi
ViL — toac tcaC tea
tan taa tas
traC tcpa tCPa
Vou — ]
VALID VALID VALID
Doyt v DATA 1 >—‘ DATA2 DATAN >—_—
oL —
t topz It t t
torg OFF |tcLz [torF 'cLz | tOFF
4 . e "y
//A: "H" or "L

A-45



TC514100JL/ZL—-80
TC514100JL/ZL-10

FAST PAGE MODE WRITE CYCLE {(EARLY WRITE) IN TEH TEST MODE

AQ0~ALQ

WRITE

DN

Dout

trp
Vg ——— tRASP
VL — \\ . Z/
tpe tRSH
tCRp ‘RCD tCAS . tep tep
Vo — ] /}:::: tcas | teas
./ \\ NN Y
taR taso tasc ‘RAL
taSR | ['RaH  tasC teadt toax toal
:::/M ROW 3 coL 1 W coL 2 | | coL N K
tRAD
“FCR twes tweH, twes twey
twes)  Itwel rm e
o T " /7)) LTI
tps oy, tps tpg  tDs tpy
/i R R Y =R
tDHR
Yo ™ OPEN
Yoo —

: "B" or "L"
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TC514100JL/ZL-80
TC514100JL/ZL-10

TEST MODE

The TC514100J/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. Al0R, A1QC and AOC are not used. If, upon read-
ing, 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 TC514100J/Z. 1In "Test Mode™, the 4M DRAM can be tested as if it
were a 512K DRAM,

"JRITE, 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, '"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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TC514100JL/ZL-80
TC514100JL/ZL-10

BLOCK DIAGRAM IN THE TEST MODE

AN

Alon'Alm,AQ':
T — e et} \
[ttt s ——etrr ()
e —— e T Y
P——————)
pr—————)
A10R ,A10C A0C 4
OO 512K block | i
A
AL0R,M0C,A0C B T
O O0—— 51 2K block {— =
= =
A10R,A10C,Apc c
00— 512K block [
. C
AJ0R,A10C,A0C D
Test P 512K block [=
D
Djp '—f
[- =
Normal| | Ajgp Ajoc,A0C E
00— 512K block [
E
X10R, A1 00,A0C ¥
oo 512K block
7 =
A10R,A10C,A0C G L\_.{T“t
OO 512K bleck [ [
A — G
= ¢ Normal
0. 0—— 512K bloek .E AjoR,A10c,A0C

>0 €

Fig. 1
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