* TR . ; .
1,043,573 LORDx 4 BIT DYNAMIC RAM This 1s.advanced 1nform§t10n and §pec1ficacions
are subject to change without notice.

DESCRIPTION

The TC514400JL/ZL is the new generation dynamic RAM organized 1,048,576 words by 4 bits.
The TC514400JL/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 TC514400JL/ZL to be packaged in a
standard 26/20 pin plastic SOJ and 20 pin plastic ZIP. The ‘package size provides high
svstem bit densities and is compatible with widely available automated testing and inser-
tion equipment. System oriented features include single power supply of 5V:z107% 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(TC514400JL/2L-80)
TC514400J L/"ZL- 80/~ 10 495mW MAX. Operating(TC514400JL/ZL-10)
LRAC RAS Access Time 80us 100ns 2.2mW MAX. Standby
Column Address » OQutputs unlatched at cycle end allows
YAA  Access Time 40ns S0ns two—dimensional chip selection
TCAC CAS Access Time 30ns 75ns * Read-Modify-Write, 53? before RAS refresh,
Thc Cycle Time 150as 180ns RAS-only refresh, ngden refresh and
Fast Pace Mode Fast Page Mode capability
tpC g 50ns 60ns + All ioputs and outputs TTL compatible
Cycle Time
« 1024 refresh cycles/128ms
+ Single power supply of 5V:10%Z with a » Package Plastic S0J: TC514400JL
built-in Vgp generator Plastic ZIP: TC514400ZL
1 H Ty
PIN COKNECTION BLOCK DIGARAM 1701 /02 [/031,04
Plastic SOJ Plastic ZIP j T ‘f T
o ki R Y Y
I/(C)Ji :;:-; 3]1CAs cc 'ss J\4 4
Fz1 £4] 104 T T DaTA IN |{DATA OUT| _5F
Vss 13 el o) BUFFERS || BUFFERS
102 :2;' (5] WRITE WRITE T T. T
Ras 5 DQ A I
A0pL oy _ [INe.2 CLOCK J
AZUL rf g AS O~ GENERATOR [~
Voo IS 53 a4 I —I
ASUT £ as ‘ COLUMN -1 CcoLUMN
AT b A0 o—— 19 ADDRESS 10y DECODER
T 0] A8 Al O—] BUFFERS(10) —
A2 _J SENSE AMP, 4
PIN NAMES o REFRESH 1L/0 GATE
A3 o— CONTROLLER |
Aq;:f9 Address Inputs Ad O T 1024
RAS Row Address Strobe ¥5°_‘ REFRESH X 4
Cas Colunn Address Strobe A6 o— [E;COUNTER(IO) &1 MEMORY
- T ATo— |10 ROW alz : !
?HE Read/Write Input A8 o—] ADDRESS ic ) §8 1024]  ARRAY
E Output Enable A9 O ) BUFFERS(10) v E t N1o24x 1024x4
1/01 ~ I1/04] Data Input/Output — C'LOCK u
Vee Power (+5V) RAS o~—1GENERATOR — 1 _
v G d SUBSTRATE BIAS
SS roun GENERATOR
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TC514400JL/ZL-80
TC514400JL/ZL-10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTES
Input Voltage VIN =17 v 1
Output Voltage VouT -1~7 v 1
Power Supply Voltage Vee -1~7 v 1
Operating Temperature ToPR o~ 70 °c 1
Storage Temperature TstG -55 150 °c 1
Soldering Temperature » Time TSOLDER 260 - 10 °Cssec 1
Power Dissipation Pp 600 oW 1
Short Circuit Output Current IouT 50 mA 1
RECOMMENDED DC OPERATING COMDITIONS (Ta=0+ 70°C)
SYMBOL PARAMETER MIN. | TYP. MAX, | UNIT NOTE
Veo Supply Voltage 4.5 5.0 5.5 v 2
VIiK Input High Voltage 2.4 - 6.5 v 2
Vig Input Low Voltage ~-1.0 - 0.8 v 2
DC ELECTRICAL CHARACTERISTICS (Vee=5V:1l0%Z, Ta=0~ 70°C)
SYMBOL PARAMETER MIN,| MAX .| UNITS|NOTES
Operating Current TC514400JLZL-80| - | 105
Iccl Ayﬁl_'ags_?ower Supply Operating Current mA [3,4,5
(RES, CAS, Address Cycling: tpe=tpc MIN.) TC5144005L2L-10 - | 90
Standby Current
Iecz |Power Supply Standby Current - 2| mA
(m=m‘=\ln{)
RAS Only Refresh Current L Tes144000L-z2L-80] - | 105
Iccs Average Power Su_pply Current, RAS Only Mode md (3,5
(RAS Cycling, CAS=VIg: trc=trc MIN.) TC514400JL/2L-10( = 920
Fast Page Mode Current TC5144005L/ZL-80| ~ 70
Icey |Average Power Supply Current, Fast Page Mode wmA |3,4,5
(RAS=Vyy, CAS, Address Cycling: tpe=tpc MIN,)|TC514400JLZL-10] - | 60
. Standby Current
Pow 1 andby Current -
ccs (wg,:c_%ggcz_gfzv) y 400| LA
CAS Before RAS Refresh Current TC514400JL/2L-80| - | 105
Igce (Average Power Supply Current, CAS Before R&S mA |3
Mode (RAS, CAT Cycling: tpg=tgrc MIN.) TCS14400iL2L-10| - | 90
Battery Back Up Current
Average Power Supply Current, Battery Back Up Mode
Teer (CAS=CAS Before RAS Cycling or 0.2V, OE=Vgc-0.2V, WRITE=Vee-| - | 500] ua | 3,6
0.2V, A0~ 9=Vee-0.2V or 0,2V, I/01 % 4=Vgoe-0.2V,
0.2V or OPEN: tpc=125us, tgpas=~tgras MIN. ~ lps)
Input Leakage Current
Iy(r) (Input Leakage Current, any input =10 10| uaA
(OVS VIN£ 6.5V, All Other Pins Not Under Test=(QV)
Output Leakage Current '
I0(L) |(Doyy is disebled, OV < VogpS S.5V) ~104 10} wA
Vo Output I.;evel 2.4 - v
Output "H" Level Voltage (Ipyr=-5SmA) .
VoL g:ﬁ‘c):g %Ey'e%.evel Voltage (Ipyr=4.2mA) S04V

A-292




TC514400JL/ZL—-80
TC514400JL/ZL-10"

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

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

TCSlh&OQJ’L/ TC514400JL/
SYMBOL PARAMETER ZL-60 ZL-10 UNIT | NOTES
MIN, | MAX. MIN. MAX.

tre Random Read or Write Cycle Time 150 - | 180 - ns

trpvy | Read-Modify-Write Cycle Time 205 - 245 - ns

trC Fast Page Mode Cycle Time 50 - 60 - ns

Fast Page Mode Read-Modify-Write Cycle

EPRMW | Tipe 105 - 125 - ns

tRAC !Access Time from RAS - 80 - 100 ns  [10.15.16]
tCAC | Access Time from CAS - 20 - 25 ns |10,15
TtaA Access Time from Column Address - 40 - 50 ns {10,16
tcpa | Access Time from CAS Precharge - 45 - 55 ns |10
terz | CAS to Output in Low-2Z 0 - . 0 - ns |10
toFF | Output Buffer Turn-off Delay 0 20 ] - 20 ns |11
tr Transition Time (Rise and Fall) 3 50 3 50 ns |9
tgp 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

tRSE |RAS Hold Time 20 - 25 - ns

tcsSH | TAS Hold Time 80 - 100 - ns

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

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

LRCD | RAS to CAS Delay Time 20 60 25 75 ns |15
tRAD | RAS to Column Address Delay Time 15 40 20 50 ns |16
ttrRP? | CAS to RAS Precharge Time 5 - 10 - ns

tce CAS Precharge Time 10 - 10 - ns

TASR | Row Address Set-Up Time 0 - ¢ - ns

tRAH | Row Address Hold Time 10 - 15 - ns

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

tCAH | Column Address Hold Time 15 - 20 - ns

Column Address Hold Time referenced to

CAR TAS 60 - 75 - ns

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

tRCS | Read Command Set-Up Time 0 - ] - ns

tRCH | Read Command Hold Time 0 - 0 - ns |12
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TC514400JL/ZL—-80
TC514400JL/ZL-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATIMG CONDITIONS (Continued)

TC514400JL/| TC514400JL/
SYMBOL PARAMETER ZL-80 ZL-10  |uNITS|NOTES
MIN. | MAX. | MIN. | MAX.
tRRH |Read Command Hold Time referenced to RAS 0 - 0 - ns {12
CWCH |[Write Command Hold Time ‘15 - 20 - ns
tiycR |Write Command Hold Time referenced to KAS 60 - 75 - ns
typ Write Command Pulse Width 15 - 20 - ns
CRWL |Write Command to RAS Lead Time 20 - 25 - ns
ECWL |[Write Command to CAS Lead Time 20 | - 25 - ns
tpg Data Set~Up Time 0 - 4] - ns |13
tpH Data Hold Time 15 - 20 - ns |13
tpyr |Data Hold Time referenced to RAS 60 - 75 - ns
LREF |Refresh Period - 128 - 128 ws
Lycs |Write Command Set-Up Time 0 - 0 - ns | 14
tcwp |CAS to WRITE Delay Time 50 - 60 - ns |14
tgwp |RAS to WRITE Delay Time 110 - 135 - ns |14
£AWD |Column Address to WRITE Delay Time 70 - 85 - as |14
CAS Precharge to WRITE Delay Time
ECPWD | (Fast Page Mode) 75 - %0 - ns | 14
tcsR |{CAS Set-Up Time (CAS before RAS Cycle) S - 5 - ns
tcyr |CAS Hold Time (CAS before RAS Cycle) 15 - 20 - ns
LRPC |RAS to CAS Precharge Time 0 - 0 - ns
tepT CAS Precharge Time 40 _ 50 - ns
{CAS before RAS Counter Test Cycle)
CROH |RAS Hold Time referenced to OE 10 - 20 - ns
toes |OF Access Time - 20 - 25 ns
toEp |OE to Data Delay 20 - 25 - ns
LOEZ [Output Buffer Turn Off Delay Time from OE 0 20 0 20 ns |11
toEy |OE Command Hold Time 20 - 25 - os
LYTS |Write Command Set-Up Time (Test Mode In) 10 - 10 - ns
tuty |Write Command Hold Time (Test Mode In) 10 - 10 - ns
o [T ™ IRREE
WRITE to RAS Hold Time ‘
"WRH | (TAS before FAS Cycle) 10 - 10 - ns

®
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TC514400JL/ZL—-80
TC514400JL/ZL—-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS IN THE TEST MODE

TC514400JL/ TC514400JL/
SYMBOL PARAMETER ZL-80 ZL-10 |ynrT| NOTES
MIN. MAX. MIN. MAX.
tre Random Read or Write Cycle Time 155 - 185 - ns
tpc Fast Page Mode Cycle Time 55 - -65 - ns
trac | Access Time from RAS - 85 - 105 ns | 10.15.16
teac | Access Time from CAS - 25 - 30 ns | 10,15
tas Access Time from Column Address - 45 - 35 ns | 10,16
tepa | Access Time from CAS Precharge - 50 - 60 ns
tpas | KAS Pulse Width 85 | 10,000 | 105! 10,000 | ns
tpasp | KAS Pulse Width(Fast Page Mode) 85 |200,000 | 105 | 200,000 | ns
trsy | RAS Hold Time 25 - 30 - ns
tcsi | CAS Hold Time 85 - 105 - ns
trucp | CAS Precharge to RAS Hold Time 50 - 60 - ns
toag | CAS Pulse Width 25 | 10,000 30| 10,000 | ns
tgar, | Column Address to RAS Lead Time 45 - 55 - ns

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

SYMBOL PARAMETER MIN. MAX., UNIT
C1y Input Capacitance (AQ;Ag) - 5 pF
C12 Input Capacitance (RAS, CAS, WRITE, OE) - i pF
Co Input/Output Capacitance (I/Ol~ I/04) e 7 pF
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TC514400JL/ZL-80
TC514400JL/ZL-10

NOTES:

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

2. All voltages are referenced to Vgg.

3. Icci» Iec3s Iccss Icces Icey depend on cycle rate.

4. Icci» Iccs depend on output loading. Specified value are obtained with the output
open,

"5. Column address can be changed once or less while RAS=V1y, and CTAS=Vyy.

6. trAS(max.)=lus is only applied to refresh of battery~back up. tRrag(max.)=10us is
applied to.functional operating.

7. An initial pause of 200us 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 CAS before RAS refresh cycles instead of 8
RAS only refresh cycles are required,

8. AC measurements assume tr=5ns.

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

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

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

12. Either tpey or tpgy mwust 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.

l4. tycs, tRWD» tCWD. tawp and tcpyp are not restrictive operating parameters. They
are included in the data sheet as electrical characteristics only. If tWes & tyes
(min,) the cycle is an early write cycle and data out pin will remain open circuit
(high impedance) through the entire cycle; If tpyp2 trwp(min.}, toyp 2 tcwp(min.),
tawp2 tagp(min,) and teewp 2 tepwp(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,

" 15. Operation within the trep(max.) limit insures that trac(max.) can be met.
tpcp(max.) is specified as a reference point only: If tgpep 1s greater than the
specified tpcp(max.) limit, then access time is controlled by tcac.

16.

Operation within the tpap(max.) limit insures that trac(max.) can be met.
tpap(max.) is specified as a reference point only: If trap 1s greater than the
specified tpap(max.) limit, then access time is controlled by tan.
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TC514400JL/ZL-80
TC514400JL/ZL-10 .

Ry = —
W T tmp _ NN
T I I WSS S
wETE :7//////////{////7 o XYL
® v ‘ e WY /I
L/01~1/04 zg: _ OPEN 4 VALID DATA- OUT J)
= [773: "B" or "L"
WRITE CYCLE (EARLY WRITE)

B — o

. I_t_g_i_zr;_ tncn- ,IRSH {CRP
TS v:l: — “RAH \ \ CAS /

" _Mi-.. tCWL J
W (T '“’"I T,
o N ://////////////K// ///// T T T
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TC514400JL/ZL-80

TC514400JL/ZL—10

WRITE CYCLE (OE CONTROLLED WRITE)
e —
= e T Ny

_ tASR lg._o'.H tASC 'CAH

S/ T % ) R A
w o ==y [ 7T,
o T, | N

v B I e KT

¢ "H" or "L"

iy —— N
s :;’::—_-ﬁlASR TRAH tASC\\I. — [
S/ 558 o Y A @
e - N T,
w s Y

oo [ — TS o KT
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TC514400JL/ZL—80
TC514400JL/ZL—-10

FAST PAGE MODE READ CYCLE

LRASP tRP
— Vig — LAR
RAS
VIL — \ o Z \__
tCRP 1 tRSH 1
tRCD tCP RHCP CRP
— ViH — =\ | teoas tCAS 1 e
I | P e o e Ty
RAH ;
t csH i taL |
tASR tASC t cCAH '-A_S_C'— tcal tascl | tcan '
Ym — ow COLUMN COLUMN COLUNN
AO~A9 Vo — ADD [ADDRESS 1] DRESS 2 DRESS N &222 {2’[_/{2%
|tag5| ] thHl__' | Itres . JiRes YRCH
Vi —7 '
WRITE Mf_/__{“{y W W ‘(«f“ﬁf
viL — I 124 L :M \ :g; URRH
CPA A
_— VIiH — ' OEA --——-WEQQL 10EA
OE vip — t' A / [I / /J
1 t t t 1 t
| tRAC HCAC QFF CAC LOFF CAC l___ OFF
' 1oz OEZ CLZ 10EZ tCLZ tOEZ
VOH —_— VAL
Loi~i o4 _@ v — \ Aaedlr N
W, P o
FAST PAGE MODE WRITE CYCLE YALID ot 2
tRASP tRp
— Vi — "% L AR
RAS
V[L —— \—
1pC .
t(’_'—n_r; tRCD tep RSH \CRP
L Vi — 1 teas _F tcAs il | tcas /7————-
CAS VIL —_— tCSH \\L__
t RAH - TRAL
TASR, tAsC tCAH tASC] [t CAH tASC| [tCAH
v YiH— NN COLN
AD~A9 v;:{ _/IKA8% SDAESS 1 ADDRESS 2 (ADDHESS N X/ 11X
tewn |
1 t t
tRAD cWL s CWL weS p— |
twes WCH 'WCH | Ltwen
Mo - s 7//// /),
WRITE . I
(LOEH ' _Jltom _'\OEH
—_— VIH —
= T TR || XTI
tps tDH tos| tDH tps| | tDH

L/01~1/04 :',:*:: T Y N oy A,
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TC514400JL/ZL-80
TC514400JL/ZL-10

FAST PAGE MODE READ-MCDIFY-WRITE CYCLE

—_ Viyg — —% LRASP B
RAS IH N Zt
Vip — RP
1CSH
t PRMW tRSH
1RCD ICP \__ _[CRP
ViH — ' i TCAS tea —
CAS v tRAD \ CAS /l \ \ S
L — 3
t RAH t
RAL
1CAH tAsC
tasril] pasc 1) tt.t.sc | tCAH
ViH — J L
SN/ ) O Y R WSS/ T
Vip — —fX
LCWD
t RWD TePWD tCPWD ‘:‘WL
‘“‘?5 tcwD towy tew tewD <L
wars  VIH— 3
WRITE VoL __/ LawD &h/ tAWD \;..( LAWD \
(Ad wp|] | ‘WP twp
IOIEA tOEA 1OEA
— VIH —
O / /
ViL — [ORD! | [icea F-/ tcpal F— [OED
\ JOED
CAQ tcad T tcac
l t
OEZ | Taa Itlogz 1aa 1o OEZ
traC Ins ips
tps
‘oH ‘o D
VIOH —
o 2 T — e ——
ke 1
t ! 1 t
enzl | oout cLz ouT 2 €Lzl |__ourwN
v 'IIA H "H" or ”L"
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TC514400JL/ZL—-80
TC514400JL/ZL-10 -

RAS ONLY REFRESH CYCLE

w T ) - -
viy — I-t_g;np— -t_RP_Cﬂ

R — \J
oo T

Note: WRITE, OE="H" or "L" : "H" or "L"
RAS :i}: N \ — - \—
O S | —
/1 1
porios Ty

Note: DOE, AO~ A9="H" or "L" (/4 + "H" or "L
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TC514400JL/ZL-80
TC514400JL/ZL-10

HIDDEN REFRESH CYCLE {(READ)

B ey o W O
te ';R;P; RCD H o tCRP
w o/ o \ /
s TN :‘%;;5@4 ’535’15 XU/ //////7//L/i////////////////7/////f/)(
ww T . A UL
= T v N
L/01~L04 : { VALID DATA-OQUT J}
7]+ " or ML
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TC514400JL/ZL—80

TC514400JL/ZL-10

BIDDEN REFRESH CYCLE (WRITE)

‘DS
VIH '—/
L/01~1,/04
ViL —

A
7 r:» L s F—

v :%i 8 7 °L:§;s"s K////////////////////////////////////////@C
S/l T / ///// “(////////////////////////////////

i,

VALID DATA

S G

{DHR

: "H" or "L"
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TC514400JL/ZL-80
TC514400JL/ZL-10

CAS BEFORE RAS REFRESH COUNTER TEST CYCLE
tRP

. e —— T

TAS “::I : “csn {CHR \ ‘ tcas / /

S/ O
| || N UL

e s o /1

1/01~104 ::}:: OPEN - VALID DATA—O:J:EZ 5——
N tRWL
WRITE CYCLE ‘l.v_‘if_ LWRH ! ,CWL
[ w7 | —=— I
NS //////////////////////////////////////////////////////////// )
LO1~L04 :i}::____. OPEN -< VALID DATA- IN ) —
/S RE N
OE :: : \'to_zi / LOED
voriou - , o i%
[///]: "H" or "L" _ uué DATA -OUT
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TC514400JL/ZL-80

TC514400JL/ZL-10

tRP

‘RC
tRAS ]1 \

/Y,

===

//): "B" or "L"
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TC514400JL/ZL-80

TC514400JL/ZL—10
READ CYCLE IN THE TEST MODE
msom o= T V . N
tCRP RCD la§_ﬂ . tCRP
Cas :?: :_J tRAD \L tCAS / r
LasRf { _tasc o tRAL
Aoas [ — TN I Y
tres __l LRRE ARG
T L T ] UL
LDI~L D4 :g:.‘ _ OPEN , VALID DATA-OUT [y

Note: 0QE= "¢ : "H" or “L"

WRITE CYCLE (EARLY WRITE) IN THE TEST MODE

ms M — \ T e N\
e Vﬁ — / taar [\ :w 4 Fa

B ase T _
so~as T — L e

'RAD tewl __j
T =
e [ T
LI~ 04 v::: I VAL D .DAT:)-I:NtL OPEN
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TC514400JL/ZL-80
TC514400JL/Z1—10

FAST PAGE MODE READ CYCLE IN THE TEST MODE

Img
Vg — =—— L AR
— H
Ras Vip — % i pp \___
LoRp B ‘rc oy 'RHCP
. tRep | teas t RSH ICRE
1. | iCAS UL
— Vig — =\ -4 tcas ]
CaS VIL — .M- \ ) tcp |3 E \ U
t ..
RAH 10SH x50l tRAL I
LASR 1 4 e 1
1ASC i kAsq |tean
YiH — 2 J
oW y 0o COLUNN
ao~as YRS KU RASBRES ABORESS )
PRes, . || thed | | | |'Res ‘1-|" tRes { RCH
— Vg — %
v T | o T o N
tcpAa { tcra
tcac 'OFF toac toe t t
tRac | 1OF : CA A , cAC OFF
v _tcrz| < L2
L0I~L/04 Vg’: - % 3 VALD
gﬂigm . VALID DATA-OUT 2
Note: OE'="L" (/4 "B" or "L"
FAST PAGE MODE WRITE CYCLE (EARLY WRITE) IN THE TEST MODE
LRASP
v
— IH — 3 ‘AR
RAS t
VIL — .S RP \-——-
tCRP tpc '
t - RSH___
VIH e _‘_C_As tCAs teas \
CAS -
Vi, — 'CSH\\ tep » { x.‘ LY
tRAH 1AsC BAL
1 t .
. ASR tAsC -‘-QA_}L CAH thse LCAH
ViH — -~ SOLUNN ) = co
ao~as o R RSY % ASSRERY uﬁm DRESS 2 DAY
] 1] .
1 towl
tRAD ChL s LWL, twes _— !
‘wel R WL
twes weH twel
— YI1§ — Lwp t WP n
e 2~ ST ==
. T

M //////I/////

tnsl '
tps| | tpH i
ltps | tDH ‘ :
Vg — VALID VALID VALID
L/O1~1/04 vi’:_ DATA-IN 1 ATA-IN 2 TA-IN N

A-307



TC514400JL/ZL-80
TC514400JL/ZL-10

TEST MODE

The TC514400JL/ZL 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 B sectors in
parallel and retrieved the same way. Agc is not used. If, upon reading, two bits on
one I/0 pin are equal (all "l"s or "O"s), the I/0 pin indicates a "1".

If they were not equal, the I/0 pin would indicate a "0". Fig. 1 shows the block
diagram of TC514400JL/ZL. 1In "Test Mode", the 1Mx 4 DRAM can be tested as if it were
a 512K x & DRAM,

'"WRITE, CAS Before RAS Refresh Cycle" puts the device into "Test Mode". And "CTAS Before
RAS Refresh Cycle” or "RAS Only Refresh Cycle" puts it back into "Normal Mode". 1In 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 patterns).
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TC514400JL/ZL-80
TC514400JL/ZL—10

BLOCK DIAGRAM IN THE TEST MODE

Vee

d | Normal

Aoc

O

'_;D Test

D Test

—_—doc

L
I l Normal

AoC

jD——*’\o_"jy

L o I Normal

——
)

0C
oc Yee
Normal

e

Aoc A
Normal O~ O——— 512K block
o— x
1/01
Aoc B
Test Lo o——1 512K block
B
Agc c
Normal —Ow O—] 512K block
o— T
102 0,
Test AoC D
1o _o0——{ 512K block
k)
Aoc E
Normal ——C O0——— 512K block
o—t T
1703
Test Aoc F
et O———— 512K block
T
L 4
Aoc G
Normal —On O———— 512K block
o—t S
V04 |—0
Test Aoc H
Lo o——— 512K block
H
Fig. 1

;W

Test
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