1,048,576 WORD x4 BIT DYNAMIC RAM

PRELIMINARY
DESCRIPTION

The TC514400APL/AJL/ASJIL/AZL is the new generation dynamic RAM organized 1,048,676 words by
4 bits. The TC514400APL/AJL/ASIL/AZL 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 TC514400APL/AJL/ASIL/AZL to be packaged in a
standard 20 pin plastic DIP, 26/20 pin plastic SOJ (300/350mil) 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 110% tolerance, direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES
e 1,048,576 word by 4 bit organization o Low Power
¢ Fast access time and cycle time 550mW MAX. Operating
(TC514400APL/AJLVASIL/AZL ~70)
T AOAPUAIUASIUALL 468mW MAX, Operating
) (TC514400APL/AJL/ASJL/AZL —B0)
taac  RAS Access Time 70ns 80ns 100ns 413mW MAX. Operating
Tan  Column Addres; 3508 a0ns sons (TC514400APL/AJL/ASIL/AZL —10)
Access Time 1.1lmW MAX. Standby
teac  TAS Access Time 20ns 20ns 25ns | e Qutputs unlatched at cycle end allows two-
e Cycle Time 130ns 150ns 180ns dimensional chip selection
1pc _ Fast Page Mode o5 " 50 ¢ Read-Modify-Write, CAS before RAS refresh,
Cycle Time ns ns ns RAS-only refresh, Hidden refresh, and Fast

o Single power supply of 5V£10%
with a built-in Vg generator

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

& Package TC514400APL : DIP20-P-300C
PIN NAMES TC514400AJL : SOJ26-P-350
TC514400ASJL: SOJ26-P-300A
A0~A9| Address Inputs OF  |Output Enable TC514400AZL : ZIP20-P-400A
RAS |Row Address Strobe VO1~1/04 | Data Input/Qutput
TAS {Column Address Strobe |  Vcc  |Power(+5V) BLOCK DIAGRAM
TWRITE [ Read/Write Input Vss Ground vol V02 VO3 Vo4
Vee Vss
PIN CONNECTION (TOP VIEW) T T P!M:? ":JI oaTa OUT I~°UE
UFFER u
Plastic DIP Plastic 50/ Plastic ZIP WRITE N Y I 1 ,
voatia Ol glow  Sse—{ MTon
WRITEL3 VO3 &Y vos E
RAS[4 VssiSl £ COLUMN COLUMN
aslls == 6 V01 agos ADORESS J1J> DECODER
2ole Vouz ! ~Flwmmrr avoe BUFFERS {10} prryT
AL ol de a) [, o ou
AHH MR Dafar  mo- 0N
Veellt AT Sas Ao REFAESH
cc Vee[is) E:3 A§ O+ COUNTER (10) p
as :1}:| 1:1.:5: A4 A7 O+ Now 3 al*T MEMORY
Fos DBlas ARO- ADDRESS 8 Cl1aza| annay
AT[I9! 720] A8 A9 O BUFFERS (10) u iy 102410244
s GENERATOR

SUBSTRATE BIAS
GENERATOR
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TC514400APL/AJL/ASJL/AZL~70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL-10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTES
Input Voltage Vin -1=~7 v 1
Output Voftage Vour -i~7 v 1
Power Supply Voltage Vee -1~7 v 1
Operating Temperature Torr 9~70 °C 1
Storage Temperature Tste - 55~150 *C 1
Soldering Temperature - Time TsOLDER 260-10 *C-sec ¥
Power Dissipation Po 700 mw 1
Short Circuit Output Current lour 50 mA 1

RECOMMENDED DC OPERATING CONDITIONS (Ta=0~70%)

sYmeoL | PARAMETER MIN. TYP. MAX, UNIT NOTES
Vee Supply Voltage 4.5 5.0 55 v 2
Vin input High Voltage 24 - 6.5 v 2
ViL Input Low Valtage ' -1.0 - 08 \' 2
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TC514400APL/AJL/ASJL/AZL—-70, TC514400APL/AJL/ASJL/AZL-80
TC514400APL/AJL/ASJL/AZL-10

DC ELECTRICAL CHARACTERISTICS (Ve =5V +10%, Ta=0~70%)

SYMBOL PARAMETER MIN. MAX. | UNITS | NOTEs

OPERATING CURRENT TCS14000APUAIUASIUAZL-TO]  — 100 3 a

I24] Average Power Supply Operating Current [TC5 14400 APLIAJL/AS JUAZL-80 - 85 mA
(RAS, TAS, Address Cycling: tac=trc MIN.) restasgoaruaasIUAZLIY - 75 i
STANDBY CURRENT

i Power Supply Standby Current - 2 mA
(RAS =TAS=Vy)
RAS ONLY REFRESH CURRENT TCS14400APUAJUASIUAZL.TOL = 100

lcc; |Average Power Supply Current, RAS Only Mode 7CS514400APUAILASILAZL B0  — 85 mA 3,5
(RAS Cycling, TAS = Vi tae=tac MIN.) TCS14600APUAIUASILIAZL-IE = 75
FAST PAGE MODE CURRENT TCS1 4400APL/AJLASIUAZL-IO = 70 14
Average Power Supply Current, Fast Page Mode |TC514400APLAIUASIUAZLB0  — 60 mA

lcca | (RAS = vy, A3, Address Cycling: tec=tec MIN)  rcsraspoasumsasivaziag - 55 _ 3
STANDOBY CURRENT

lecs Power Supply Standby Current - 200 pA
{RAS =TAS = V¢c-0.2V) ’
TAS BEFORE RAT REFRESH CURRENT TCS14400APLIAJUASIUATZL-T! - 100

lccg | Average Power Supply Current, TAS Before RAS rcsmoowuumunzun] - 85 mA 3,5
Mode (RAS, TAS Cycling: tac=trc MIN.) TCs18000aPUAILASIUAZLAY - 75

Battery Back Up Current

Average Power Supply Current, Battery Back Up Mode
ey | (CAS =TAS Before RAS Cycling or 0.2V, DE= Ve~ 0.2V, WRITE = Ve~ - a00 pA 3,6
0.2V, A0~9=V¢c~ 0.2V or 0.2V, VO1~4=Vc=0.2V,
0.2V or OPEN : tpc = 125ps, taag = 300ns ~1ps)

Battery Back Up Current

Average Power Supply Current, Battery Back Up Mode
1 ez |(CAS=TAS Before FAS Cycling or 0.2V, DE = Ve - 0.2V, WRITE = Ve - - 300 pA 3,6
5 0.2V, A0~9 = Ve -0.2V or 0.2V, VO1~84= V¢~ 0.2V,

0.2V or OPEN: tac = 125u5, tras = tras MIN. ~300ns)

INPUT LEAKAGE CURRENT
hw Input Leakage Current, any input 3 =10 10 pA
(0V S ViyS 6.5V, All Other Pins Not Under Test=0V)

QUTPUT LEAKAGE CURRENT

1 -
O W |(Dgyr is disabled, OVS VourS 5.5V) I BA

OUTPUT LEVEL

\Y -
. o Qutput “H" Level Voltage (loyr = - S5mA) 24 v

OUTPUT LEVEL

Vo
“ | Qutput "L” Level Voitage (gt = 4.2mA)

A-379



TC514400APL/AJL/ASJL/AZL~70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL—-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vcc=5V £ 10%, Ta=0~70)(Notes 7, 8, 9)

TC514400APU . TC514400APY TC514400APL
SYMBOL PARAMETER AJUVASIVAZL-TO | AJUASIUAZL-80 | AJUASIVAZL-10 UNIT | NOTES
MIN. MAX, MIN. MaX, MIN. MAX,
tae Random Read or Write Cycle Time 130 - 150 - 180 - ns
tRMwW Read-Modify-Write Cycle Time 185 - 205 - 245 - ns
tec Fast Page Made Cycle Time 45 - 50 - 60 - ns
| toraw ‘F:;ﬁePiig;eMode Read-Modify-Write . 100 _ 105 - 125 N ot
trac Access Time from RAS - 0| - 80| - 100 ns ":’615
teac Access Time from TAS - 20| - 0| - 25| ns [ 10,15
tan Access Time from Column Address - 35 - 40 - . 50 ns 10,16
tepa Access Time from TAS Precharge - 40 - 5| - SS| ns 10
tewz TAT to output in Low-2Z 0 - 0 - 0 - ns 10
Lorr Output Buffer Turn-off Delay 0 20 0 20 0 20| ns 1
ty Transition Time {Rise and Fall) 3 50 3 50 3 S0| ns 9
tap RAS Precharge Time S0 - 60 - 70 - ns
taas RAS Pulse Width 70 10,000 80 10,000 100 10,000 | ns
taase RAZ Pulse Width (Fast Page Mode) 70 200,000 80 200,000 100 200,000 | ns
tasu RAS Hold Time 20 - 20 - 25 - ns
trHCP Eft F;.Zl;e‘r,u:z:)r om TAS Precharge 40 - 45 - 35 - ns
tesk TAS Hold Time 70 - 80 - 100 - ns
teas CAT Pulse Width 20 10,000 20 10,000 25 10,000 | ns
trep RAS to TAT Delay Time 20 50 20 60 25 75| ns 15
tRao RAS to Column Address Delay Time 15 35 15 40 20 50| ns 16
tere TAS to KAS Precharge Time 5 - 5 - 5 - ns
tep TAS Precharge Time 10 - 10 - 10 - ns
Y| tasr Row Address Set-Up Time 0 - 0 - 0 - ng
tRAH Row Address Hold Time 10 - 10 - 15 - ns
tasc Column Address Set-Up Time 0 - 0 - 0 - ns
tcaH Column Address Hold Time 1S - 15 - 20 - ns
traL Column Address to RAS Lead Time 3s - 40 - 50 - ns
tres Read Command Set-Up Time [+] - 0 - - ns
tRCH Read Command Hold Time 1] - 0 - o -1 ns 12

A-380



TC514400APL/AJL/ASJL/AZL—-70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED _AC QPERATING COND[TIONS .
{Continued)

TCS14400APL TC514400APL TC514400APLY
SYMBOL PARAMETER AJUASIUAZL-T0 § AJUASIUAZL-B0 | AJUVASILAZL-10 uniTs| NOTES
MIN. MAX. MIN. MAX. MIN. MAX.

e ::::%;ommand Hold Time referenced 0 _ 0 _ 0 _ ns 12
tweH Write Command Hold Time 15 - 15 - 20 - ns
twe Write Command Pulse Width 15 - 15 - 20 - ns
tawl Write Command to RAS Lead Time 20 - 20 - 25 - ns
tewl Write Command to TAS Lead Time 20 - 20 - 25 - ns
tos Data Set-Up Time 0 - ol - 1] - ns 13
toH Data Hold Time 15 - i1 - 20 - ns 13
treF Refresh Period - 128 -1- 128 - 128 ms
tw(s Write Command Set-UP Time 0 - 0 - 0 - ns i4
towo TAS to WRITE Delay Time 50 - 50 - 60 - ns 14
trwDd TAS to WRITE Delay Time 100 - 110 - 135 - ns 14
tawp Column Address to WRITE Delay Time 65 - 70 - 85 - ns 14
tcrwo AT Precharge to WRITE Delay Time 70 - 75 - 90 - ns 14
s TAS Set-Up Time s _ s _ 5 _ ns

(TAT before RAS Cycle)
tom CAS Hold Time s _ 15 _ 20 _ ns

(CAS before RAS Cycle)
trpe RAS to AT Precharge Time 0 - 0 - 0 - ns

TAS Precharge Time (CAS before RAS
terr Counter Test Cycle} 40 - 40 - 50 - ns
taoH RAS Hold Time referenced to OE 10 - 10 - 20 - ns
tora OF Access Time - 20| - 20 - 25| ns
toed OF to Data Delay 20 - 20 - 25 - ns

N ton ?r:::uégbuffer turn off Delay Tirme o 20 0 20 o 20| ns 0

toen OE Command Hold Time 20 - 20 - 25 - ns
torrs Write Commamd Set-Up Time 10 _ 10 _ 10 _ ns

(Test Mode Ir}
s Write Commamd Kold Time 10 - 10 - 0 _ ns

(Test Mode in}
_— WRITE to RAS Precharge Time 10 _ 10 _ w0 _ o

(TAT before RAT Cycle)
- WRITE to RA3 Hold Time 1 _ 10 _ w0 _ s

(CAS before RAS Cycle)
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TC514400APL/AJL/ASJL/AZL~70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS IN THE

TEST MODE
TC514400APL - TCS514400APL TC514400APL
SYMBOL PARAMETER AIVASIVAZL-70 | AJUASIUAZL-80 | AIUASIUAZL-30 [ nirs| nores
MIN. MAX. MIN. MAX, MIN. MAX,
tac Random Read or Write Cycle Time 135 - 155 = 185 - ns
trmw Read-Modify-Write Cycle Time 190 - 210 - 250 - ns
tpc Fast Page Mode Cycle Time 50 - 55 - 65 - ns
_— Z{sc:eP:ig;eMode Read-Modify-Write 190 _ 210 _ 25 o _ ns
tRac Access Time from RAS - 75| - 85| - 105 ms ”:'615
teac Access Time from CAS - 25| - 25| - 30! ns 9,15
tan Access Time from Column Address - 40 - 45 - 55| ns 9,i6
tepa Access Time from CAS Precharge - 40 - S0 - 60| ns 10
tras RA3 Pulse Width 75 10,000 8s 10,000 105 10,000 | ns
trasP RAZ Pulse Width (Fast Page Mode) 75 100,000 85 200,0b0 105 200,000 [ ns
tRsH KAS Hold Time 25 - 25 - 30 - ns
tesn TAT Hold Time 75 - 85 - 105 - ns
trrcp TAS Precharge to RAS Hold Time 45 - S5 - 65 - ns
tcas TAS Pulse Width 25 10,000 25 10,000 30|. 10,000 ns
taaL Column Address to RA3S Lead Time 40 - 45 - 55 - ns
tewo TAS to WRITE Delay Time S5 - 55 - 65 - ns 14
trwD RAT to WRITE Delay Time 105 - 115 - 140 - ns 14
tawp Column Address to WRITE Delay Time 70 - 75 - 90 - ns 14
tepwo TAS Precharge to WHITE Defay Time 75 - 80 - 95 - ns 14
toEa OE Access Time from - 250 - 250 - 30| ms
toEH OF Command Hold Time 25 - 25 - 30 - ns
CAPACITANCE (Vec=5V £ 10%, f= 1MHz, Ta=0~70%)
SYMBOL PARAMETER MIN, MAX, UNIT
Cu Input Capacitance (A0~A9) - 5 pf
Cia Input Capacitance (RAS, TAS, WRITE, OF) - 7 pF
Co input/Qutput Capacitance {I/O1~1/04) - 7 pF
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TC514400APL/AJL/ASJL/AZL-70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL-10

NOTES:

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

All voltages are referenced to Vss.

Iec, Icea, Iccs, Iccs, Iocr depend on cycle rate.

Icci, Iccs depend on output loading. Specified values are obtained with the output open.
Column address can be changed once or less while RAS=Vyy, and CAS=Vy.

IS A T

tras(max.)=1ps is only applied to refresh of battery-back up. tras{max.)=10ps is applied to
functional operating.

7. An initial pause of 200ps is required after power-up followed by § RAS only refresh cycles before
proper device operation is achieved. In case of using internal refresh counter, a minimum of 8
TAS before RAS refresh cycles instead of 8 RAS only refresh cycles are required.

8. AC measurements assume tr=25ns,

9. Vg (min) and Vi, (max.) are reference levels for measuring timing of input signals, Also,
transition times are measured between Vi and Vii.

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

11. torF (max.) and togz (max.) define the time at which the output achieves the open circuit condition
and are not referenced to output voltage levels,

12. Either trcH or tRry must be satisfied for a read cycle.

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

14. twes, tRWD, tCWD, tAwD and tCpwp are not restrictive operating parameters. They are included
in the data sheet as electrical characteristics only. If twesS twgs (min.), the cycle is an early
write cycle and the data out pin will remain open circuit (high impedance) through the entire cycle;

If tRwDZ trwD (min.), tcwDZtcwp (min.), tawp=tawD (min.) and tcpwD=tCPwD (min.) (Fast
Page Mode), 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.

* 15. Operation within the tRcp (max.) limit insures that tpac (max.) can be met.
trep (max.) is specified as a reference point only: If tRcD is greater than the specified trcp (max.)
limit, then access time is controlled by tcac.
16. Operation within the tgpap (max.) limit insures that trac (max.) can be met.

trAaD (max.) is specified as a reference point only: If tRaD is greater than the specified tRap (max.)
limit, then access time is controlled by taa.
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TC514400APL/AJL/ASJL/AZL~70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL-10

READ CYCLE

tac
trag ir
VK 2
S /!
V[L — b\

|

Jere f | tacp trsH . e
VIH ———
o= " )J \\ tens / /
Vi, — tRAD =
tas

tr, :

1,

e ROH
tan -
toea

e N2

trag e -

o1 Vox— vd '
QPEN -

: “H" or "L"
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TC514400APL/AJL/ASJL/AZL-70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL-10

WRITE CYCLE(EARLY WRITE)

tap -~

e | )—\_
wr \\_J:,: Vo
.

V|H — 7#

o1 K
~08 vy,  oata-m p—

% : “H® or "L”
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TC514400APL/AJL/ASJL/AZL~70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL-10

WRITE CYCLE (OE CONTROLLED WRITE)

e

tre
tRas
T ViH \ - j‘ S
vy — * \_.
tcpe trcp tRsH lcpp
tcas
Vg — «
s Y ; \! / /
ViL —— tRAD =
tasa| [RAH ¢ |

tra(

e ) —

L
d—-—l—

Yy @
. x

tos ton
Viy == ; mi :
1101
ATA - IN
~1/Q4 VIL —_ D W

twe
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TC514400APL/AJL/ASJL/AZL—70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL—10

READ-MODIFY-WRITE CYCLE

trmy
Iras | | tRE]
Vi — b J‘ \
v N \_
[ S I~
tere] 1 tosu
SR ReD to::su 1cRp
Vm — - " 3
= \\ /
V) — N
tasr| [tRaw  tasc tcan
| o

trap

towo TrwL

Towt

Viu |
_ 1
Wi RWD \

Vip, — 3

taa :
Vig —* toea "
ot Y \ /
LT 3
toac toen
trac toez| low

VI/OH~—
mOoCmS
~1/04 vioL— teLz
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TC514400APL/AJL/ASJL/AZL~T70, TC514400APL/AJL/ASJL/AZL-80
TC514400APL/AJL/ASJL/AZL-10

FAST PAGE MODE READ CYCLE

1rasSP 1rp
w TN /
RA .
vip = y 71
tpc tRsH
tgg,p_ < treo . o ) tamce > | kre
v | loas Jeas i L |teas .
L trap X
- TR b 7
ViL =/ tpau ';—7'/ \' \ 24
il tesu tea tRaL T
_ tass Tasc tcan tasc| § Tasg | Jgar e
Vin —~ b +
AQ~A9 % ROW COL.t coL.2 COL.N X
V|L . ﬂ" +*
tres tRcH [ tres trcs L treu
_ |
Vi %
o T <t
Vi
tan taa tan
B 107 tepa "
EA oAl
Vi — - " lpzt,
ViL — S \
trag [tore teac I‘O‘F teac LoFr

' tag | oz ) tq | oz [fesz, toel
K01 Vou— taz] - A3
~l/04q
VoL — Doyr 1 Ogur 2 Bour N ,‘>'——‘

: “H" or "L”
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TC514400APL/AJL/ASJL/AZL-70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL—10

FAST PAGE MODE WRITE CYCLE

g ton

ps tou ., 1ps

> @

7ol Vi e Y 4
L B
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TC514400APL/AJL/ASJL/AZL-70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL-10

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

. trage e
Vigy — 3 t
T V::d — X CsH . AL \
: “ter [ tere
teamawy : S
Vig === N faas = /A et -
s Vig — tRAD \\‘ . % V S //
traH tean A
tage Tasgll_ |tea tas¢ -] Rasg '
Vi N /
AO~A9 V:r ___}_(fowi@ﬂcou %ﬂ coL2 -///////////////4
E1.Rcs — towp 'CPWDtCWD
WRITE 'H 77 \ J/
Vi tawp =
il 7YY towl
toca
Vi —
oF \
"= v o e
toed ﬁ"" —tcac
ucl)/xc;1 ::Z: . ;%gﬁiﬁéomi E——-@.
t
tcc&c . e oz |

*1 Doyr! *2 Doyr2 *3 DgurN
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TC514400APL/AJL/ASJL/AZL—-70, TC514400APL/AJL/ASJL/AZL-80
TC514400APL/AJL/ASJL/AZL-10

RAS ONLY REFRESH CYCLE

s \ B / N
T X/
. O

Noto: WRITE, OE ="H" or “L"” V. “k" or "L
Sl C— N

= NN

[twhm |
7

o

YOI~ Vou—"""""""\
OPEN
L 4

Note: OE, A0~A9="H" or “L"
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TC514400APL/AJL/ASJL/AZL~70, TC514400APL/AJL/ASJL/AZL-80
TC514400APL/AJL/ASJL/AZL-10

HIDDEN REFRESH CYCLE (READ)

tre - tac
-« taas o BB . taas 4
R,
ms TN A\ A |
VlL — - b o =N ¥
'E_';_P trep trsH ' Iche | rp |

Vi — =1

trao

t

o s D »/////////////////////////////////
— T

toea

oe N\ W
ViU ———
teac e SOEE
t,

£
vor  Von — g BN
Zvos |, DATA - OUT >*
oL — p P 4
trac
or "L°
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TC514400APL/AJL/ASJL/AZL—-70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL-10

HIDDEN REEFRESH CYCLE (WRITE)

tre

tre
- tras I._R_,‘ p o L L
A 1
Vig — b
FAS Vi — \'\ A \'* L
tere t 1, teap

lcu

=T N /

AAAAA B R
- i

o -

W T W e

: "H" or "L
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TC514400APL/AJL/ASJL/AZL—-70, TC514400APL/AJL/ASJL/AZL-80
TC514400APL/AJL/ASJL/AZL—-10

CAS BEFORE RAS REFRESH CQUNTER TEST CYCLE

m TR (N
AAAAA - -

wRH
EEEEEEEEE i- RCS |« teac SagH
4 Vin =%
WRITE
Vi,
trom
toea | ~
Vi
0O

Rf= gl S
“wl

tos oK, .

i VALID DATA-IN t
tawp

IIIII
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TC514400APL/AJL/ASJL/AZL-70, TC514400APL/AJL/ASJL/AZL—-80
TC514400APL/AJL/ASJL/AZL-10

WRITE, CAS BEFORE RAS REFRESH CYCLE

.- N
= NI
om wlﬂ |

% ¢ "H® or "L

Note: OE, A0~A$: “H" or “L"
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TC514400APL/AJL/ASJL/AZL—70, TC514400APL/AJL/ASJL/AZL-80
TC514400APL/AJL/ASJL/AZL-10

TEST MODE

The TC514400APL/AJI/ASJL/AZL is the RAM organized 1,048,576 words by 4 bits, it is internally
organized 524,288 words by 8 bits. In “Test Mecde”, 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
“g"s), the I/O pin indicates a*“1”. '

If they were not equal, the I/O pin would indicate & “0”. Fig.l -shows the block diagram of

TC514400APL/AJL/ASJL/AZL. In“Test Mode”, the 1MX4 DRAM can be tested as if it were a 512K X4
DRAM. ’

“WRITE, 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(1/2 in case of N test pattern).
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TC514400APL/AJL/ASJL/AZL—-70, TC514400APL/AJL/ASJL/AZL—80
TC514400APL/AJL/ASJL/AZL—10

BLOCK DIAGRAM IN THE TEST MODE

Vee

(r——————————()

Aoc
Agc A ’ Normal
Normal 28— 512k block |- —) ]

[ o S— 1 X . E Test
o : : o

Test 512K block | R Test
B o
———o | Normal
v
Agc

|

S Y

Vee

Agc
—‘——-o lNormal |

Aqc C
Normal 512K block )} o—
. —
Aqgc D m
Test -wlt . Test
= D

L I Normal
V-
Ao

Aoc
. —— n\j

Ao £ 0 Normal
Normal —E@__ N Do—z
; vos |

512K block | z Test
E D—
Y l Normal
Agc '

Vee

2]
lf‘]g

Aqc Vee
————— o
Agc G ° lNormaI
Normal S 512K block - ]
Ot T Test
V04 |0 —
& ¥ vos
Test "t 52k brow | . Test
= D—
Y Normal
et ———) G
Agc

Fig. 1
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