1,048,576 WORD x 4 BIT DYNAMIC RAM

DESCRI

PTION

* This is advanced information and specifications

are subject to change without notice.

The TC514400J/Z is the new generation dynamic RAM organized 1,048,576 words by 4
bits. The TC514400J/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 TC514400J/Z to be packaged
in a standard 26/20 pin plastic SCJ and 20 pin plastic ZIP.

The package size pro-

vides high system bit densities and is compatible with widely available automated

testing and insertion equipment.

System oriented features intlude single power supply

of 5V+10% tolerance, direct interfacing capability with high performance logic families

such a

FEATUR

s Schottky TITL.

ES

+ 1,048,576 word by 4 bit organization

+ Fast access time and cycle time
TC5144007/2-80/-10
CRAC|RAS Access Time 80ns | 100ns
can | 21000 H5Tess T on | sons
tcac| CAS Access Time 20ns 25ns
tre [Cycle Time 150ns | 180ms
Fast Page Mode
tpe Cycle T%me 50ns 60ns

+ Single power supply of 5V*107% with a
built-in Vpp generator

PIN CO

NNECTION

Plastic SQJ

(TOP VIEW)

Plastic ZIP
OE

* Low Power
578mW MAX. Operating (TC514400J/Z-80)
495mW MAX. Operating (TC514400J/2-10)
5.5mW MAX, Standby

+ OQutputs unlatched at cycle end allows two-
dimensional chip selection

+ Read-Modify-Write, CAS before RAS refresh,
RAS-only refresh, Hidden refresh and
Fast Page Mode capability

« All inputs and outputs TTL compatible

« 1024 refresh cycles/lbms

» Package Plastic SOJ: TC514400J

Plastic ZIP: TC514400Z

BLOCK DIAGRAM
1/01 /02 1703 T/04
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3 CAS
0 7Ly
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I/gg }-i £§)101 DATA IN |[DaTA cUT
Tasfg] LEVRITE BUFFERS | | BUPFERS [*©OF
a0 g%ﬁ mo——-ﬁ: | 0 g S i Iy
az g 4] as I
Voo & &4 — ¥o. 2 CLOCK )
s is-‘- 6} ae CASOGENERATOR [~
vl A —
[~ 0] 48 COLUMN 5] COLUMN
A0C0—{""10Y ADDRESS DECODER
PIN NAMES A1 O—erd BUFFERS{10) 107}
BENSE AMP,
A0 v A9 | Address Inputs A20—= REFRESH 10 GATE  [N—
P A3 O—] CONTROLLER
RAS Row Address Strobe AL T =] 1024
CAS Column Address Strobe AS O—] REFRESH "X |
WRITE Read/Write Imput A6 0— EM =
OF Output Enable aoos | Sobupes o5 8|oes| amenr
1/01~1/04]Data Input/Output A9O0—={__10 )y BUFFERS(10) V| =8 1| 1024x1024x4
Vee Power (+5V) 1 =
3 No. 1 CLOCK |- ]
Vss Ground RAS 01 ; puERATOR )
SUBSTRATE BIAS
GENERATOR
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TC514400J/Z-80
TC514400J/Z-10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTE
Input Voltage VIN =17 v 1
Output Voltage VouT 177 v 1
Power Supply Voltage Vee -1n7 v 1
Operating Temperature TopRr o™~ 70 °c 1
Storage Temperature Tste ~551150 °C 1
Soldering Temperature « Time TSOLDER 260 - 10 °Cesec 1
Power Dissipation Pp 600 oW 1
Short Circuit Output Current IouT 50 mA 1
RECOMMENDED DC OPERATING CONDITIONS (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
Vit Input Low Voltage -1.0 - 0.8 v 2
DC ELECTRICAL CHARACTERISTICS (Vc=5V:10%, Ta=0~ 70°C)
SYMBOL PARAMETER MIN.] MAX JUNITS [NOTES
OPERATING CURRENT TC514400J72Z-80 = 105
Iccy |Average Power Supply Operating Current mA 3,4,5
(RAS, TAS, Address Cycling: trc=trc MIN.) TC5144003/Z-10( - %0
STANDBY CURRENT
Ices |Power Supply Standby Current - 2| mA
(RAS=CAS=~VTH)
RAS ONLY REFRESH CURRENT TC5144003/2-80] - | 105
Iccy |Average Power Supply Current, RAS Only Mode mA 3,5
(RAS Cycling, CAS=Vig: tpe=tpc MIN.) TC5144003/Z-10| = 80
FAST PAGE MODE CURRENT .
Iccs |Average Power Supply Current, Fast Page Mode TC8144003/2-50] - 70 mA 3,4,5
(RAS=vyp, CAS, Address Cycling: tpg=tpc MIN.)|TC5144003/2-10| = 60
STANDBY CURRENT
Iccs Power Supply Standby Current - 1|ma
v (RAS=CAS=V(cC-0.2V)
CAS BEFORE RAS REFRESH CURRENT -
Iccé |Average Power Supply Current, CAS Before TC5144001/72-60 105 mA 3
RAS Mode (RAS, TAS Cycling: trc=trc MIN.) TC5144003/Z-10| = |.90
INPUT LEAKAGE CURRENT
I1(L) |{Input Leakage Current, any input =10 | 10| nA
(0VS vy $ 6.5V, All Other Pins Not Under Test=0V)
1 OUTPUT LEAKAGE CURRENT 10| 10! ua
O(L) |(Dgyr 1s disabled, OVE Vour s 5.5V) H
OUTPUT LEVEL
Vor Output "H" Level Voltage (IpyT=-5mA) 2.4 - v
OUTPUT LEVEL
VoL Output "L" Level Voltage (Igyp=4.2mA) el I
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TC514400J4/Z-80
TC514400J/Z—10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

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

TC5144003/2 TC514400J/Z
SYMBOL PARAMETER -80 ~10 UNIT | NOTES
MIN. | MAX. MIN. | MAX,

tre Random Read or Write Cycle Time 150 - 130 - ns
tryy | Read-Modify-Write Cycle Time 205 - 245 - ns
tpc Fast Page Mode Cycle Time 50 - 60 - ns
tppmy | Fast Page Mode Read-Modify-Write Cycle 105 _ 125 - ns

Time
trac | Access Time from RAS - BG | - 100 ns [9.14.15
tcaC | Access Time from CAS - 20 - 25 ns [9,14
taa Access Time from Column Address - 40 - 50 ns |9,15
tepa | Access Time from CAS Precharge - 45 - 55 ns |9
tcrz | CAS to Output in Low-2Z 0 - 0 - ns |9
LOFF | Output Buffer Turn-off Delay 0 20 0 20 ns |10
tr Transition Time (Rise and Fall) 3 50 3 50 ns |8
trp FAS 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
'RSH | RAS Hold Time 20 - 25 - us
tcsy | CAS Hold Time 80 | - 100 - ns
trucp | CAS Precharge to RAS Hold Time 45 - 55 - ns
tcas | CAS Pulse Width 20 | 10,000 [ 25 | 10,000 | mns
ERCD | RAS to CAS Delay Time 20 60 | 25 75 | ns |14
tpap | RAS to Column Address Delay Time 15 40 20 50 ns [I5
tCRP |TAS to RAS Precharge Time 5 - 10 - us
tep CAS 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 - 0 - s
tcay | Column Address Hold Time 15 - 20 - ns
€AR Column Address Hold Time referenced to 60 _ 75 | - ns

R4S
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
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TC514400J4/Z—80
TC514400J/Z—10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS (Continued)
TC514400J3/ | TC5144003/
SYMBOL PARAMETER Z-80 Z-10 UNITS|NOTES
MIN. |MAX., |MIN, |MAX,

CRRH |Read Command Hold Time referenced to RAS 0 - 0 - ns |11
tycH |Write Command Hold Time 15 - 20 - ns
tycr |Write Command Hold Time referenced to RAS 60 - 75 - ns

twp [Write Command Pulse Width 15 - 20 - ns
tRWL |Write Command to RAS Lead Time 20 - 25 - ns
Cewi. |Write Command to CAS Lead Time 20 - 25 - ns

tps [|Data Set-Up Time 0 - 0 - ns |12
tpH |Data Hold Time 15 - 20 - ns [12
tppr {Pata Hold Time referenced to RAS 60 | - 75 | - ns
tRrEF (Refresh Period - 16 - 16 ms
tWCS [Write Command Set-Up Time 0 - 0 - ns |13
tcwp [CAS to WRITE Delay Time 50 - 60 - ns |13
tRWD |[RAS to WRITE Delay Time 110 - 135 - ns |13
LAWD |Column Address to WRITE Delay Time 70 - 85 - ns |13
CCPVD (éégsfr;:tglzrﬁsdtet; WRITE Delay Time 75 _ 90 _ ns |13
LCSR |CAS Set-Up Time (TAS before RAS Cycle) 5 - 5 - ns
tcHR _|CAS Hold Time (CAS before RAS Cycle) 15 - 20 - ns
trpc {RAS to CAS Precharge Time 0 - 0 - ns
fcer %%szcf::i:g&'?g:unter Test Cycle) 40 ” 30 ~ ne
tROH [RAY Hold Time referenced to OF 10 - 20 - ns
toEa |OF Access Time - 20 - 25 ns
toep |OE to Data Delay 20 - 25 - ns
togz |Output Buffer Turn Off Delay Time from OE 0 20 0 20 ns |10
tOEH [OF Command Hold Time 20 - 25 - ns
WIS [Write Command Set-Up Time(Test Mode In) 10 - 10 - ns
tyTH [Write Command Hold Time (Test Mode In) 10 - 10 - ne
“uup [T cc TS Brocharge Tin o [= [0 [ |
WRH [(ERS beors TS eyeroy 0 |- |10 |- |
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TC514400J4/Z-80
TC5144004/Z-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS IN THE TEST MODE

TC514400J/Z TC5144003/Z
SYMBOL PARAMETER 80 10 UNIT| NOTES
MIN.| wmax. [mIN.| wax,
tre Random Read or Write Cycle -Time 155 - 185 - ns
tpc Fast Page Mode Cycle Time 55 - .65 - ns
tpac | Access Time from RAS - 85 - 105 ns }9,14,15
teac | Access Time from CAS - 25 - 30 ns | 9,14
TAA Access Time from Column Address - 45 - 55 ns | 9,15
tcpa | Access Time from CAS Precharge - S0 - 60 ns 9
tRAS RAS Pulse Width 85 | 10,000 | 105 10,000 | ns
trasp | RAS Pulse Width(Fast Page Mode) 85 200,000 | 105 | 200,000 | ns
trsy |RAS Hold Time 25 - " 30 - ns
tcsH | CAS Hold Time 85 - 105 - ns
tpucp | CAS Precharge to RAS Hold Time 50 - 60 - ns
tcas | CAS Pulse Width 25 | 10,000 | 30| 10,000 | ns
tpal | Column Address to RAS Lead Time 45 - 55 - ns

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

SYMBOL PARAMETER MIN, | MAX. | UNIT
Cna Input Capacitance (AQ;AQ) - 5 pF
C12 Input Capacitance (RAS, CAS, WRITE, OE) - 7 pF
Co Output Capacitance (I1/01~1/04) - 7 pF
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TC514400J/Z-80
TC514400J/Z—-10

NOTES:

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

2. All voltages are referenced to Vgg.

3. Iccis Icess Iccas Icce depend on cycle rate.

4. Iccys Igcy depend on output loading. Specified values are obtained with the
cutput open.

5. Column address can be changed once or less while KAS=Vy; and CAS=Vyy.

6. 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, s minimum of 8 TAS before RAS refresh cycles instead
of 8 RAS only refresh cycles are required.

7. AC measurements assume tT=5ns.

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

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

10. tgopp(max.) and tgpy(max.) define the time at which the output achieves the open
circult condition and are not referenced fo output voltage levels.

11. Either tgpcy or tgpry must be satisfied for a read cycle.

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

13. tycs, tRWD» tCcwDs tAwp and tcpyp are not restrictive operating parameters., They
are included in the data sheet as electrical characteristics only. If tycsdtycs
(min.) the cycle is an early write cycle and data out pin will remain open circuit

v (high impedance) through the entire cycle; If tgypa trwp (min.), tcup=tewp (minm.),
tawD & tayp (min.) and tcpup & 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.

14. Operation within the t CD(max.) limit insures that tp,.(max.) can be met.
trep(max.) is specifie§ as a reference point only: §2 trep 18 greater than the
specified tpep(max.) limit, then access time is controlled by tcac.

15. Operation within the tp,p(max.) limit insures that tp,c(max.) can be met.

tpap(max.) is specified as a reference point only: If trap 18 greater than
the specified tpap(max.) limit, then access time is controlled by 1TV

A-276



TC514400J/Z-80
TC514400J/Z2-10 -

READ CYCLE

o — \
o YR N S R
R/, 15 3. G )
, tRos “RRH o g
vz viizf///////////{//// I NI,
w e W, 1/ TN
*RAC - toml—m
L01~1/04 :zi: OPEN - ; VALID DATA-OUT }
= ZA: "a" or "L
WRITE CYCLE (EARLY WRITE)
woaT e f  S—
o ] Lt e
Vip— DRES ‘m:) l D] EE;'L
I/ 1/ L T )
Vor-1/04. :m_—_ !'v.u.n: n:;:l—; OPEN
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TC5144004/Z—-80
TC514400J4/Z—-10

WRITE CYCLE (OE CONTROLLED WRITE)

*RC

tRAS tRrP

mg VIH—— TAR

Vip — - \—

tosH

LCRp_ trgp YRSH tCRP
o Vin__ R\ toag /
VIL—__J LRAD \ -
RAL
cash| [FRaH | Joscl SoaR

Vig — X
Ag~ap 1H ROW COLUMN
Vi ADDRESS ADDRESS

w07 N /1T LT LTI

Vig
v

o m__’////////////////////4I o NULTHI T

T T
Vig ——
Vip —

: "H" or “L"

READ-MODIFY-WRITE CYCLE

CRMW
TRAS IRp
Viy 5
RO —_ t
RAS _ N AR Z “_
vViL tosh
c8
' CRH tReD RSH ECRP
e VIH— y 3 tcas /
CAS
vyp — S /
TASR| [*RAH tasc toal )

v
Vv

ro~ag H— ROW COLUMN
Vin — DRESS, ADDRESS

tawD LowL
tRAD tcwp
tRWn TRWL
VIE — t
WRIT Taa LS / /
Vi — .
VIE — - QEA 7
[<):4
Vip — \ J LoED
LCAC
tRAC torz tpsl | tpH
VIL/OH — VALID VALID
1L/01~1/04 DATA-0 DATA-IN
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TC5144004/Z—80
TC514400J4/Z—10

FAST PAGE MODE READ CYCLE

LRASP tRP
VIH el T i
T AR
Vip— F! \
tpg “RHQP .
t RSH
IER-I: *RCD tcp tcRp|
Vin— tcAs toas tcas
TAZ TRAD \\! K! 17 \
vVir— t LJ
— tosH
TASR, tasc toal tts_f toal
v
AQ~Ag  TH=— ROW COLUMN COLUMN
Vip— ADD ADDRESS 1 ESS 2
I‘ncsi __] tRCH e tRes
Vin— 7 ¥
LI/
1L taa FEE taa
P,
e Ve —— Coma e ToEA
o Nl -
4
ViL— et ! ; —F
tRac TCAC OFF | toac |ton Toac l___ tOFF
A B
toLz toEZ tor toEZ tg togz
Vou— I X y ALID
1L/01~1/04 VoL— 3@ 4 X ., h ATA—OUT
VALID VALID DATA-OUT:
DATA-OUT 1 m : "H" or "L"
FAST PAGE MODE WRITE CYCLE
TRASP TRP |
VIH — = € .
RS AR
A YiL— S \_
tpc
TRSH
torp tROD Top : T
s H— \\ Coasg N toas toag N
Vn,——f tosn -
TRAH R RAL
) TASR| | [tasc tcaH EFasc| tcan tagc| | toan
L
VIiH— ROW TMN COLUMN TOMN . &
AO~AS y ADD SRRENE ADDRESS 2 SRESY Ny
LRAD towL TCWL | twc& towL
| twes tm
tweg tycH twcH twoy
worrz = N I,
VIL— . L /T /
} RZe) A (Ll tory IOFH
5E ViH— ;@2;, mf
Vi “DHR tOED
u 3 o):| gl [t togl | toy

Vor-i/00 jjfj: oAt 1 X/ A on AR NS I,
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TC514400J/Z-80
TC514400J/Z2-10

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

- VIg— B TRASP
RAS v \ R \
1L —
tesH
L PRMW TR3H
TRCD cr L_ ltecRp
VIH tcas toas toas —
]
LA ey \ SN \
IL
tRAH] tRAL
\ T,
tasgr||| [tasol| |tcam tage| FSAR A0 1] toan
VIE — i ! 5
ROW COL COL oL
sowas | Y/NESENN Sop é@@i RIS S
‘owp
RWD % Lo PWD CRWL
RCS CIWD Py
P towp tews towL towD
Vig N -
¥RITE /{f{f{f; TAWD \ / tAWD CAWD N
ViL— ot F—
tu T,WP twp t“
1
ok to LORA
Vg f
i / /
Vip — to TCPA j topyl TOED
toac toac FOED .
=% ! toEZ
{ Tas
TRAC s
T
2. e
I/sm VI/O0H — ] : ‘{
1,04 VI/oL— 3 3 \ p-‘im ¥
toLZ oUT1 tcLz oUT 2 toLz oUT §
A ]
'I” . "H" 9.: "L"
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TC5144004/Z-80

TC5144004/Z—10

S ONLY REFRESH CYCLE

[ *RP
| f—ﬁ;
LCRY tRPC
C—AS H-——
IL — / \ /
t tm

R/ O

Note: WRITE, OE="H" or "L"

s "H" or IILII

Fi

3
I
~.
3

it

OPEN

—_— : \ e fenm
T I,
/01~1/ : ___/\
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TC514400J/Z-80
TC5144004/Z—-10

HIDDEN REFRESH CYCLE {READ)

tRe tRre
tRAZ tRP RP
o VIH—-_—=; tAR g TRAS Z
ViL_ . A
LCRP tRCD i tR3H tCoRP
— tCHR
Txz 1 s Z
Vil —
tasC
*asR | | *RaB ToAH
Vig— T ROW
I/ A ) P
iL {
il trau! WRP | |tymy
—_— o i
T N R
ViL— | _ ]
Via—
5T . \tom ];33533;3:;5;3;;;3;;33;;;;;5/7
IL—
tCoAC L topF
tRaC az toEZ
VOH— I J K_
1/01~1/04 \ VALID DATA-OUT V

VoL—
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TC514400J/Z-80
TC514400J4/2—-10

HIDDEN REFRESH CYCLE (WRITE)

w s
. terp tgreD tReH ] [.._‘G.BP—.,
o vn,—_/ :22 ’R\ . zr
S/} ER ) EV/////////////////////////////////////////K
111 1 i
™ e LT

N/, s e ST,

: "W oor MLM
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TC514400J/2-80

TC514400J/Z—-10
CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

= :—:‘F E— \_

oxn :”i : tcs toER / Scas _ay
S/} ////////////ﬁfﬂ;gbaﬁg:ﬂ HHHHT
(v [N -
w oz N / ///////Li/////////
L/01~1/04 :z}; :_____.. OPEN -| VALID DM‘A-ou: E——
- wm v — W///////////IX'GS e 7/ ////. /////////////////
oF 1 ’//////////////////////////////// ////[/////////////////////////////////A
R/ S /1111 R /]

: "H" o
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TC514400J/Z-80
TC514400J4/Z-10

WRITE, CAS BEFORE KAS REFRESH CYCLE

TRC

Vi = \ TRAB i i
VIL — .
tcp

N, /Y
= I =

H

torF
I
Vor — )
1/01~1704 } OPEN
Vo, ™ a3

OE, A0~ A9: "H" or "L" 7] "H" or "L"
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TC514400J4/Z-80
TC514400J/Z-10

READ CYCLE IN THE TEST MODE

tRC
1 RAS
— v —_
SR  — —
tesH
{CRe tneD — {CRP
as :?z - 7 taan, NN tcas /
1ASR| | _tasc tRAL
| tRAH LCAH
SR/ W5 W
wes | | . ta
R RCS RRH
/I . RULLLLTTTHT,
tcaC t1OFF
{RAQ
LOI~L04 JOH OPEN -, VALID DATA~OUT
Vo — teiz |
Note: DOF= "L" VIA : "H" or "L"
WRITE CYCLE (EARLY WRITE) IN THE TEST MODE .
RC
LRAS
— Vi o — =
mAS v:}: _ 3 YR / )
) 8
tCRP ‘RCD £ tnsﬂ tCRP
cxs 5?2 — 1naH_ \_\ —— r-/ ]
. ASE | Jeasc CaH Rl
e o TN i Y
IL ey tcw; '
WRITE z“* - 3337[7/37‘23237/7637’%&1“ e Z;ZZ333333375%33%333aazz;;;zza%;y/
L —
tWCR
{RWL
— Y —_—
S/,
|  tDHR
‘ps )
L1~ /04 :;: _ {vAL D DaTA-IN]} OPEN

A-286



TC514400J/Z-80
TC514400J/Z-10

FAST PAGE MODE READ CYCLE IN THE TEST MODE

1 RASP
RAS
CAS
AO0~A9
WRITE
t CPA r tCPA
b s | CAC 1oFF [ teac L‘_gr 1cAC 1oFF
RAC . toLz :
v cLz b CL
OH — — -
L01~L04 VALID
Vo, — ’%‘ i 2 @Z . [DATA-OUT NJ
nﬁﬁyovr 1 VALID DATA-OUT 2
Note: bi = "L" m . "H" or “L"
FAST PAGE MODE WRITE CYCLE IN THE TEST MODE
tRASP
— Y —_— = t e —
s vm S AR ] tpp \
IL —
tCRP 'PC tRsH
tRCD |
Vin feas fCAS / tcas -
CAS -
Vi1 —j IcsH\\l' tep = : o A&gg-
tRAH tASC RAL
t LY t .
N ASR taso l%_ CAH tasc ‘CAH
Vig — FCOLUN ) OLUNN COLU
o o T RS KRS W% HWEE,
- - '
t
S - tow] twes CWL 4
l‘wCS _m1 tweH
= ViH — twp WP twp W/W/
WRIT ﬁ?;;ﬁ% /
ViL —
1OE AOEH LIOEH
— 1 r ]
og v L — 1 t | § /
I DER OED DS
!ps| | tDH tp
tps t Dy ‘
Viy — VALID VALID YALID
L/OI-1L704 v?: _ DATA-IN 1 mz TA-IN TA-INN
('Y
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TC514400J/Z—-80
TC514400J/Z-10

TEST MODE

The TC514400J/Z is the RAM organized 1,048,576 words by 4 bits, it is internally
organized 524,288 words by 8 bits. 1In "Test Mode", 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/0 pin are equal {(all "1"s or "0"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 TC514400J/Z. 1In "Test Mode'", the 1Mx 4 DRAM can be tested as if it
were a 512K x 4 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". 1In the Test Mode, "WRITE, CAS Before RAS Refresh Cycle" Performs the refresh
operation with the internal refresh address counter. The "Test Mode" function re-

duces test times (1/2 in case of N test pattern),.
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TC514400J4/Z—80
TC5144004/Z—10

BLOCK DIAGRAM IN THE TEST MODE

C
[+]
° Normnl
hoc A l
Normal [—O~0—] 512K block — ot

oO— A
1/01 oo L /01
Test Aog B

O] 512K block [— Test
5 o
9 iNorma.l

——————o
AOG

I Vee

]
< | Normal
Aoc c R E
Normal 0w Q—— 512K block qD—oﬁt—'

Oo—

ol

/02 [0S, +—j102
Test Aoc D
—1O-Q— 512K block 3 Test
5 —.D——°\° |
Normal
—— 9
AQC v
. AOC gc
! Normal
Aoc E :
Normal —0~0—— 512K block |— est
- O—'——' E
/03 —c\(_7 1103
vy F
C
Test —rdAip— 512K block -rur,
T
Jojuorml
v oo
—_———ghoO
0 Normal
Aoc a .
Normal —On O—— 512K block oot
p— L]
o o
/04 r—--o\‘_..ﬁ Lod
Test 4oc H
—o0— 512K block Test
" D °\o-|

Norma
0

—0
A00

Fig. 1
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