4,194,304 WORD x 1 BIT DYNAMIC RAM

DESCRIPTION

PRELIMINARY

The TC514100APL/AJL/ASIJI/AZL is the new generation dynamic RAM organized 4,194,804 words by
1 bit. The TC514100APL/AJL/ASII/AZL utilizes TOSHIBA’s CMOS Silicon gate process technology as
well as advanced cireuit techniques to provide wide operating margins, both internally and to the
system user. Multiplexed address inputs permit the TC514100APL/AJL/ASJL/AZL to be packaged in a
standard 18 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 10% tolerance, direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES

& 4,194,304 word by 1bit organization
® Fast access time and cycle time

* Low Tower
550mW MAX. Operating

TCS14100APUAJUASIUVAZL -

(TC514100APIVAJI/ASILVAZL — 70}
468mW MAX. Operating

(TC514100APL/AJI/ASJL/AZL - 80)

413mW MAX. Operating
(TC514100APL/AJL/ASIL/AZL —10)

1.1mW, MAX. Standby

* Qutputs unlatched- at cycle end allows two-

70/80/10
trac RAS Access Time 70ns 80ns 100ns
tha i‘:i::;“{:: ress 35ns 40ns 50ns
teac TAS Access Time 20ns 2003 25ns
tac Cycle Time 130ns 150ns 180ns
trc 2;‘:[ :;g:‘emde asns S0ns g0ns

dimensional chipiselection
¢ Common /O capability using “EARLY

¢ Single power supply of 5V 10%
with a built-in Vgg generator

PIN NAMES

‘WRITE” operation

® Read-Modify-Write, CAS before FKAS refresh,
RASonly refresh, Hidden refresh, Fast Page
Mode and Test Mode capability

A0~ A 10| Address Inputs

Read/Write [nput

e All inputs and outputs TTL compatible

¢ 1024 refresh cycles/128ms
e Package  TC514100APL : DIP18-P-300E

TC514100AJL : SOJ26-P-350

RAY |Row Address Strobe Vee |Power (+5V)
D |Data In Vss | Ground
Doyt |Data Out N.C. INo Connection

TC514100ASJL: SOJ26-P-300A

TAS |Column Address Strobe

TC514400AZL : ZIP20-P-400A

PIN_ CONNECTION (TOP VIEW)

Plastic DIP Plastic $QJ

Plastic 7P

BLOCK DIAGRAM

WRTE
m&

I DATA IN O
BUFFER
NOD.2 CLOCK UFFE
GENERATOR YT > Oour
BUFFER
COLUMN |
AQ o—'ﬂf} ADDRESS - 11> COLUMN
Al O BUFFERS {11) . DECODEN
A2 O REFRESH SENSE AMP,
A3 O— CONTROLLER VO GATING
A4 0 <= =4096 -~
sl [
A6 Ot UNTER (9) -
A7 O— : o
: MEMORY
Q
A8 O §8 1024 ARRAY
Ag O ng - z ;
ADDRESS :
A0 °‘_ZI:> BUFFERS {11) . o
¥
—[EeE B | [
RAS GENERATOR  |— GENERATOR 0 vy
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL-80
TC514100APL/AJL/ASJL/AZL-10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTES
Input Voltage Vin -1~7 v 1
Qutput Voltage Vour - 1~7 v 1
Power Supply Volitage Vee . -1~7 v 1
Operating Temperature Torr 0~76 *c 1
Storage Temperature Ts16 - 55~150 o 1
Soldering Temperature - Time TsoL0ER 260-10 *C-sec 1
Power Disﬁipation . Po 700 mw 1
Short Circuit Output Current lout 50 - mA 1

RECOMMENDED DC OPERATING CONDITIONS (Ta = 0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX, UNIT NOTES
Ve Supply Voltage 4.5 S0 5.5 v 2
ViH Input High Voltage 24 - 6.5 v 2
Vi Input Low Voltage =1.0 - 0.8 v 2
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL-80
TC514100APL/AJL/ASJL/AZL-10

DC_ELECTRICAL CHARACTERISTICS (Vec=5V£10%, Ta =0~70%)

SYMBOL PARAMETER MIN. MAX, | UNITS | NOTES

OPERATING CURRENT TCS14100APL/AN/AS R/AZL - - 100 3,4

leey Average Power Supply Operating Current r(smoonuuunsnmzi-ad - 35 mA
(RAS, TAS, Address Cycling: tpe=tac MIN, ) TCS14100APUAILASIVAZLAD, 75 5
STANDBY CURRENT

Icez Power Supply Standby Current - 2 mA
(RAS =CAS =V}
RAS ONLY REFRESH CURRENT TC514100APUAIUASIUAZLTOl  — 100

leca Average Power Supply Current, RAS Only Made rcsuwouuuuﬂluul.-wl - 83 mA 35
(RAS Cycling, TAT =Viu: tac= tag MIN. ) rcsmoo»uuuas;mzm-ml - 75
FAST PAGE MODE CURRENT Tes1ar00aruaLASILAZLIY - 70 3.4

lcca Average Power Supply Current, Fast Page Mode 'rcsuwowuunsuul.-ool - 60 mA
(RAS = Vi, TAS, Address Cydling: tec=toc MIN. ) [rcsiarooarummasiaziae - 55 5
STANDBY CURRENT

lecs Power Supply Standby Current - 200 A
(RAS = TAS = V¢ - 0.2V)
TAS BEFORE RAS REFRESH CURRENT TCS 14100APUAILASILIAZLIS,  — 100

lccs | Average Power Supply Current, TAS Before RAS ‘I‘CSI"NAPUAJUASJUAZL-DD! - 85 mA_ 35
Mode (RAS, TAS Cycling: tac=tac MIN.) st 100aPUANASIUAZLAD 75

Battery Back Up Current
Average power Supply Current, Battery Back Up Mode
ez | (CAS=TAS Before RAS Cycling or 0.2V, WRITE = Ve - 0.2V - 400 pA 3,6
AQ~10=Vc=0.2V or 0.2V, Diy=Vcc~ 0.2V, 0.2V or OPEN:
tac = 125ps, tras = 300ns ~1us)

Battery Back Up Current

Average power Supply Current, Battery Back Up Mode
Iccy (CAS = TAS Before RAS Cycling or 0.2V, WRITE = Vo - 0.2V - 300 pA 3,6
A0~10=Vcc=0.2V or 0.2V, Dy Vec- 0.2V, 0.2V or OPEN:
tac= 12548, tras = taas MIN, ~300ns)

¥ INPUT LEAKAGE CURRENT
T Input Leakage Current, any input =10 10 pA
{0V S V4 S 6.5V, All Other Pins Not Under Test=QV)

QUTPUT LEAKAGE CURRENT

! -
oW | (Dour is disabled, OVS VourS 5.5V) 101 10 1 pA

QUTPUT LEVEL

v -
OH Output “H" Level Voltage (lgyr = - SmA) 24 v

QUTPUT LEVEL

\'"/ -
o Output "L" Level Voltage (loyr = 4.2mA) 0.4 v
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL-80
TC514100APL/AJL/ASJL/AZL-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vcc=5V110%, Ta=0~70°)(Notes 7, 8, 9)

TC514100APY TC514100APLY TC514100APY
SYMBOL PARAMETER AJUASIVAZL-7D | AJUASIUAZL-80 | AJUASIUAZL-1D uNIT | NOTES
MIN. MAX. MIN, MAX. MIN. MAX,

the Random Read or Write Cycle Time 130 - 150 - 180 - ng
trmw Read-Modify-Write Cycle Time 158 - 175 - 2t0 - ns
tpc Fast Page Mode Cycle Time 45 - 50 - 60 - ns
toraw ‘F:;itleP:?:‘eMode Read-Modify-Write 70 - 75 _ a0 _ e
trac Access Time from RAS - 70| - 8| - 100| ns 101' 61 5
tcac Access Time from TAS - 201 - 201} - 25| ns | 10,15
taa Access Time from Column Address - 35 - 40 - 50| ns 10,186
tepa Access Time from TAS Precharge - 40 - a5 (" - 55| ns 10
teuz TAS to Output in Low-2Z 0 - 0 - 0 - ns 10
oer Output Buffer Turn-off Delay 0 20 0 20 0 20] ns 11
ir Transition Time (Rise and Fall) 3 50 3 S0 3 50| ns 9
tap RAY Precharge Time 50 - 60 - 70 - ns
tRAS RAT Pulse width 70 10,000 80 10,000 ; 100 10,0001 ns
trasP RAT Pulse Width (Fast Page Mode) 70 200,000 80 200,000 100 200,000 | ns
thsu RAT Hold Time 20 - 20 - 25 - ns
taric Eib-'l’:l;el"iﬂn;ed eF)mm TAT Precharge 0 - 45 _ 55 - s
tose TAY Hold Time 70 - 80 - 100 - ns
tcas TAT Pulse width 20 10,000 20 10,000 25 10,000 | ns
taco RAS to TAT Delay Time 20 50 20 60 25 75| ns 15
tra0 RAS 1o Calumn Address Delay Time 15 35 15 40 20 50| ns 16
terp TAY to AT Precharge Time 5 - 5 - 10 - ns

L e CAT Precharge Time 10 - 10 - 10 - ns
tasr Row Address Set-Up Time 0 - [+] - 0 - ns
traH Row Address Hold Time 10 - 10 - 15 - ns
tasc Column Address Set-Up Time 0 - 0 - 0 - ns
tcam Column Address Hold Time 15 - 15 - 20 - ns
tRaL Column Address to RAS Lead Time 35 - 40 - 50 - ns
trcs Read Command Set-Up Time 0 - 0 - 0 - ns
treH Read Command Hold Time 0 - 0 - 0 - ns 12
tann :t:a%gommand Hold Time referenced 0 _ o _ o _ ns 12
twon Write Command Hold Time 15 - 15 - 20 - ns
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TC514100APL/AJL/ASJL/AZL—-T70, TC514100APL/AJL/ASJL/AZL 80
TC514100APL/AJL/ASJL/AZL-10

ELECTRICAL CHARACTGERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Continued)

TC514100APY TCS14100APL TC514100APL
SYMBOL PARAMETER AJUASIUAZL-70 AJUASIUAZL-BO | AJUASIVAZL-10 UNITS| NOTES
MIN. MAX, MIN. MAX. MIN. MAX.

twe Write Command Pulse Width 15 - 15 - 20 - ns
tRwL Write Command to KAS Lead Time 20 - 20 - 25 - ns
tewt Write Command to TAS Lead Time 20 - 20 - 25 - ns
tos Data Set-Up Time 0 - 0 - 0 - ns 13
tou Data Hold Time 15 - 15 - 20 - ns 13
tacr Refresh Period - 128 - 128 - 128 ms
twes Write Command Set-UP Time 0 - 0 - 0 - ns 14
tewn TAS to WRITE Delay Time 20 - 20 - 25 - ns 14
tawp RAS to WRITE Delay Time 70 - 80 - 100 - ns 14
tawp Column Address to WRITE Delay Time 35 - 40 - 50 - ns 14
tcowo | CAS Precharge to WRITE Delay Time 40 - 45 - 55 - ns 14
tsm TAS Set-Up Time s _ d a 5 _ ns

(€AY before RAS Cycle)
ton TAS Hold Time - _ 9 _ 20 _ ns

{TAS before RAT Cycle) .
tapc RAT to TAS Precharge Time 0 - 0 - o - ns
ooy CAS Precharge Time . - % _ 5o _ ns

(CA3 before RAS Counter Test Cycle)
twrs Write Command Set-Up Time 10 _ 10 _ 1 _ ns

{Test Mode in)
o Write Command Hold Time 10 ~ ol - 10 _ ns

{Test Mode in)
twee WHRITE o KAS Precharge Time 10 _ 10 - 1 _ ns

(TAS before RAT Cycle)

1t WRITE to RAY Hold Time 10 - 10 _ 10 _ s
(TAT before RAS Cycle)
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TC514100APL/AJL/ASJL/AZL—-70, TC514100APL/AJL/ASJL/AZL—-80
TC514100APL/AJL/ASJL/AZL-10

ELECTRICAL CHARACTGERISTICS AND RECOMMENDED AC OPERATING CONDITIONS IN

THE TEST MODE (Ve =5V +10%, Ta=0~70°C) (Notes 7,8, 9)
TCS514100APL TC514100APY TC514100APL
SYMBOL PARAMETER AJUASIUAZL-T0 AJVASIVAZL-80 | AJUASIVAZL-10 UNITS| NOTES
MIN. MAX. MIN. MAX. MIN. MAX,
tRe Random Read Write Cycle Time 135 - 155 - 185 - ns
thrw Read-Mcdify-Write Cycle Time 165 - 180 - 215 - ns
tpe Fast Page Mode Cycle Time 50 - 55 - 65 - ns
tommw Fast Pa?e Mode Read-Modify-Write 75 _ 80 _ 95 - ns 14
Cycle Time
tpac Access Time from KAS - s - 85| - 105 ns 101'615
teac Access Time from TAS - 25 - 25| -~ 30| ns | 10,15
tad Access Time from Column Address - 40{ - 45 - 55( ns | 10,16
tera Access Time from TAS Precharge - - 45 - 50 - 60| ns 10
taas RAZ Pulse Width 75 10,000 85 10,000 105 10,000 | ns
trasp A3 Pulse Width (Fast Page Mode) 75 200,000 85 200,000 105 200,000 | ns
TasH RAS Hold Time 25 - 25 - 30 - ns
tesh CAT Hold Time B - 8S - 105 - ns
tRHCP CAS Prechrge to RAS Hold Time 40 - 50 - 60 - ns
tcas TAS Pulse Width 25 10,000 25 10,000 30 10,0001 ns
traL Column Address to RAZ Lead Time 40 - 45 - 55 - ns
tewo | TAS to WRITE Delay Time I 5| - 0| - ns | 14
tawp RAS to WAITE Delay Time 75 - 85 - 105 - ns 14
tawo Column Address to WRITE Delay Time 40 - 45 - 85 - ns 14
tepwo CAS Prechrge to WRITE Delay Time . 45 - 501 . - 60 - ns 14
CAPACITANCE (Ve =5V *10%, f = 1MHz, Ta = 0~70°C)
"SYMBOL PARAMETER MIN. MAX. UNIT
Ci Input Capacitance (AD~A10, Dy) -
C input Capacitance (RAS, TAS, WRITE) - pF
Co Output Capacitance {Doyr) ’ - 7
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL—-80
TC514100APL/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.

Icct, Iccs, Iecs, Iccs, Ice 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 =V, and CAS=Vn.

I A A

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 8 RAS only refresh cycles before
proper device operation is achieved. In case of using internal refresh counter, a minimum of 38
TCAS before RAS refresh cycles instead of 8 RAS only refresh cycles are required.

8. AC measurements assume tp=>5ns.

9. ViH (min.) and VL (max.) are reference levels for measuring timing of input signals. Also,
transition times are measured between Viy and VL.

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

11. torr {max.) defines the time at which the output achieves the open ecircuit condition and is not
referenced to output voltage levels.

12, Either trcy or tprH 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-write cycles.

14. twcs, tRwD, towD, tawD and tCpwp are not restrictive operating parameters. They are included
in the data sheat as electrical characteristics only. If twcs&twes (min.), the cycle is an early
write cycle and data out pin will remain open circuit (high impedance) throughout the entire cycle;
If tRwp = trwp (min.), tcwp=tecwD (min.), tAwpE tawp (min.) and topwp® tcpwp (min.) (Fast Page
Mode), the cycle is a read-write cycle and the data out will contain data read from the selected
cell: If neither of the above seis of conditions is satisflied, 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.
tRcD (max.) is specified as a reference point only: If trep is greater than the specified trcp (max.)
limit, then access time is controlled by tcac.

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

tRAD (max.) is specified as a reference point only: If tpap is greater than the specified tpap (max.)
limit, then access time is controlled by taa.
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TC514100APL/AJL/ASJL/AZL—-70, TC514100APL/AJL/ASJL/AZL—80
TC514100APL/AJL/ASJL/AZL-10

TIMING WAVEFORMS

READ CYCLE
tac
igp
v cas a
—— -
RS \—
V [ — \ /
teeu
tere - trcD RSH _ terp
tcas I
V|H ——— - o hll
ViL — =4
ap tral I
tasr tRan tase tcan ot
Vin A &
AD~AT0 ROW COLUMN
Vg —
IRCH
i tacs . /Ry
Vi —~
WRI tcac
Vi tan e
' toz
trac Lor

F
- ]
Vo™
Dour OPEN DATA- OUT ﬁ—_
Vo™

: “H" or “L"
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TC514100APL/AJL/ASJL/AZL-T70, TC514100APL/AJL/ASJL/AZL 80
TC514100APL/AJL/ASJL/AZL-10

WRITE CYCLE{EARLY WRITE)

tre
4—"EL>
v tras
W~ -
&S N \
Vi — N\
taco . trgn
tcrp D tesH tcre
tcag
Vi — Ed \ > x
= S N / /
n
- trRaD » . taa
tasg tRAH | tasg tean
Vin —7 i X
AQ~A10 % ROW COLUMN /
Vi
tow
twes TweM !
v twe .
™
WRITE /
8 K
- tRwL l |

Vin +
Diy OATA-IN
ViL 1 ‘
!_Qs -l toH '

Dour OPEN

: "H" or "L"
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL-80
TC514100APL/AJL/ASJL/AZL—-10

READ-MODIFY-WRITE CYCLE

e — s N
Al =— T o

o T O
o D | | N
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL—80
TC514100APL/AJL/ASJL/AZL-10

FAST PAGE MODE READ CYCLE

trp

v tRase
W — N 1 +
R Vi —— \-! i / \
tcro - - tosn o e | tasn
v : h Y foas, Iy oz
H— - e oteas,
& Vi '-'"‘_./ \m / \‘ / %J
trat,
: Las toan

»
o
]
z
(]
< <
r X
2
-]
g M7
»
3
5
A
f
)
[e]
: E
3
§ 3
{mY
" 4 oy
o |
(o]
c
Y]
;4
|§§'
"3 ™
0 ,
-
=
I!f
Fad
5
X

= T
T
viL tcac teae
taa - tas tas
< trac - tepa o] | _ teew -
Vou— g 3 1
Dourt Vo — Cour 1 Coyr 2 >— Dour N,>‘_"
tar : . | ioee | | |&QFF ,

: "H" or "L*
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TC514100APL/AJL/ASJL/AZL-70, TC5141 O0APL/AJL/ASJL/AZL—80
TC514100APL/AJL/ASJL/AZL-10

FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

trasp o= |
Vi —— |
R N } \_
V) — -+
tpc
t £ L tcp
P|" A2 }us} <~ teas } d teas

WH e
w ./ N N NV
L= =3 o
tRaL
tasq 1 tasc tc tasc tean tas M
v 7
AQ~A1Q ROW COL.1 Cot.2 COL.N
=
| trao
Il > twes twen twes twen
twCS tweH 1 | twe

Coyr OPEN

% : "H" or "L”
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL—80
TC514100APL/AJL/ASJL/AZL-10

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

trase -1—-:—'
Viy — o
" \ o
o I~ %
'~c icsn . legmw tasy
RP ~ [T T e e | 1
v " teas ;_'___; teas T teas
H — X - e = 4
cas Vi —__/ \\-k / \- / \- i
| O 'g{_R__:
AL
tasr tran,  tasc tean tasc tean Tase| e _
ViH —% g ¥ rd /
AD~AI0 A sow }@( coL.1 }ﬂ coL2 @»{ COLN W
w3 x P 3
taap .~ tew lSWE tewi
1Res iy pwol towt teewpl [ | tawll
Vik z towt '{_’ B
o FEEET [l | | N L
L RWD = 7
Tos twe l|  [tawp fon | | tawol. fwe
o tpd L4 1o tos foH
Vin —_— H L SN D I
Vi . il

Slatar teiz iz
L teag —jlcac,
VoH = i L o 4
Dour VoL— _&om 1 y "B_our 2 Doyt N

taac " _Itcra 4 ; tepa !
ore opE

: “H" or "L”
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL-80
TC514100APL/AJL/ASJL/AZL-10

RAS ONLY REFRESH CYCLE

o N / \
\_/

5

< <
= =z
| ]
EK.
Ry

[=]

o {

S 2
c & < =
- I - X

o
=
Q
2|4
A

% 2 H" or "L"

Note: WRITE, A10="H" or “L"
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL-80
TC514100APL/AJL/ASJL/AZL-10

CAS BEFORE RAS REFRESH CYCLE

1r¢

trp
- a
V|H —— - 5 el !
- N
VlL -_— -x
treC
tee 1 lese o
V[H —_— ol B L
S/
Vi = v. Z
twre TwrH
e prLLLLL

_e s,

tors

VOH— R
Dour OPEN
Voo— &

Note: AQ~Al10=“H" or “L"”

: "H" or “L"
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL-80
TC514100APL/AJL/ASJL/AZL-10

HIDDEN REFRESH CYCLE (READ

Vi tras - < tras
RS N A N /

CHR

| I
o B o N

trA

o | ..

torr

trag e
Von — -+
Dour Vor — N DATA - QUT.
roLe
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL—-80
TC514100APL/AJL/ASJL/AZL-10

HIDDEN REFRESH CYCLE (WRITE

e G
w7 N Y
w0 “DR o XX o W

w T

% : "HY or "L"
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TC514100APL/AJL/ASJL/AZL—70, TC514100APL/AJL/ASJL/AZL-80
TC514100APL/AJL/ASJL/AZL-10

CAS BEFORE KAS REFRESH COUNTER TEST CYCLE

L]

iR,
N trag : -
- Vin — \ - trsw . /
Vy — . i b o

. A
. tcsi tenr '/J‘ - tcas
(¥ —_\ A
o N /|
tasc tcan
ViH —Z Y
homate m o .
Vi X

» thal
READ CYCLE taa

- tors
"’ Vou e !
Dour OPEN DATA - QUT }*
VQ;_ e A
Kz
tr_\ﬂ_ Twri i trcs tea SRR
Vi b
TS Al 4 w N
L
WRITE CYCLE
Vou—

Doyr Vo, —

twerp [ =~ >
r_\:’ wnnl towl

w0 O
v Y

AY
READ-MODIFY-WRITE CYCLE tore
Vou— ¥
|  Dour OPEN DATA-OUT
VOL _— -

tan Tow |
=

Tawp . trwL

twre [ Rwan
- r’-‘-l- -t—h-l
NS A \
" tRes |
towp twe

- Y -

: "H® or "L"
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJ L/AZL—80

TC514100APL/AJL/ASJL/AZL-10

WRITE, CAS BEFORE RAS REFRESH CYCLE

wis TN N
o e’
- Yy @

Dour @ OPEN
oL

Note: DN, A0~Al0= “H"” or “L”

: *H" or "L*
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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL—80
TC514100APL/AJL/ASJL/AZL-10

TEST MODE

The TC514100APL/AJL/ASJI/AZL is the RAM organized 4,194,304 words by 1 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. AjgRr, and Apc are not used. If, upon reading, all bits equal (all “1”s or “0"s),
the data output pin indicates a “1". If any of the bits differed, the data cutput pin would indicate a*“0".
Fig.l shows the block diagram of TC514100APL/AJL/ASJL/AZL. In “Test Mode”, the 4M DRAM can be
tested as if it were a 512K DRAM.

“WRITE, CAS Before RAS Refresh Cycle” puts the device into “Test Mode”. And “CAS Before BAS
Refresh Cycle” or “RAS Only Refresh Cycle” puts it back into “Normal Mode”. In the Test Mode,
“SWRITE, 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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TC514100APL/AJL/ASJL/AZL-70, TC514100APL/AJL/ASJL/AZL—-80
TC514100APL/AJL/ASJL/AZL-10

BLOCK DIAGRAM IN THE TEST MODE

Apr. A1pg: Ao

HH
|

U ——-1
P ————-Y

Normal

Ason Arge
o 50031 542K block b [E
Asan Avges | Test
-i-ol“i_o—IA“‘ 512K block =i
| W —

@ | [ Pl >

f—ra o= 512K block

Ajgre Arges Aoc I } |
Test | 912K block "-{DOUT
_
O

512K block

mivwmim olon| N

512K block

[ R oo e [ G Test

| 512K block F_?;. ‘\,__”;

Y veed wouf e H Normal
——“—O\Q 512K block i—'ﬁ Aqor, Aroc. Aoc
s . —)
= N
S A —4

Fig. 1

A-135






