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SIERMENS SIEMENS AKTIENGESELLSCHAF 47E D

T-44-23~8
1M x 4-Bit Dynamic RAM HYB 514400-80/-10
Preliminary

@ 1048 576 words by 4-bit organization
® Fast'access and cycle time
80 ns access time
160 ns cycle time (HYB 514400-80)
100 ns access time
190 ns cycle time (HYB 514400-10)
® Fast page mode cycle time
45 ns (HYB 514400-80)
55 ns (HYB 514400-10})
® Single + 5 V (x 10 %) supply with a built-in Vee generator
@ Low power dissipation
max. active 578 mW (HYB 514400-80)
max. active 495 mW (HYB 514400-10)
max. 5.5 mW standby
® Output unlatched at cycle end allows two-dimensional chip selection
@ Common /O capability using "early write" operation
® Read, write, Read-madify-write, CAS-before-RAS refresh, RAS-only refresh, hidden
refresh, fast page mode
@ All Inputs and outputs TTL-compatible
® 1024 refresh cycles/16 ms
® Plastic Package: P-S0J-26/20 350 mil (Plastic small outline J-lead)

The HYB 514400 is the new generation dynamic RAM organized as 1 048 576 words by
4-blts. The HYB 514400 utilizes a submicron triple poly, single metal CMOS technology
with a depletion type trench capacitor and a fully averlapping bitline contact (FOBIC) as
well as advanced CMOS circuit techniques to provide wide operating margins, both
internally and for the system user. Multiplexed address inputs permit the: HYB 514400 to.
be packaged in a 26/20-pin SOJ 350 mil plastic package. This package size provides
high system bit densities and is compatible with commonly used automatlc testing and
insertion equipment. System-oriented features inciude single + 5 V (x 10 %) power supply,
direct interfacing with high-performance logic device families such-as Schoftky TTL.
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4?7 p HYB 514400-80/-10

Ordering Information T-46-23-18
Type Ordering code | Package Desctiption 7 7 7
HYB 514400J-80 | Q67100-Q421 P-S0J-26/20 350 mil | DRAM (access time 80 ns)

HYB 514400J-10 | Q67100-Q422

P-50J-26/20 350 mil

DRAM (access time 100 ns)

Pin Configuration Pin Names
Y 0o S— AOCA9 | Addross Inpuls _
o2 2 251 vos RAS | Row Address Strpbe
WRTTE ] 3 20103 OE Quiput Enable
RAS[] 4 230 RS 1/01-/O4 | Data Input/Qutput
M (s 2N CAS Column Address Strobe
WRITE | Read/Write Input
aos 18 [] A8 Vg Power Supply (+ 5 V)
mgo a7 Ves Ground (0 V) -
A[n BEERTY FY
A 15[] AS
v [ oy
SPPOO728
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Ly

T-46-23-18
Block Diagram .
ot 1/02 1/03 104
Ye ¥
Oata In Oata Qut == :
Buffer Buffer [~ OF :
WRITE 1 -t
A b
| .
=< No. 2 Clock
(as Generator |
Column "
AQ —o=! 10 X Address 10 > [‘J::lc%'::r
Buffer (10) .
Al —» 3
A2 e :
™ Refresh SFInoseGﬁfr:p. b
A3 —» Controller e
Al —= ‘
A5 1024 |
Refresh xh
A6 —» Counter (10)
AT —=] 10 "
—e] Row T Memor
A8 Address 7 m > Row 1024 Arruyy
A9 ——.J‘J> Buffer (10) Decoder ] 1026:x102hx b
RAS —= r({i%r:e%%t Surbsr.trrutre Bias  f=— Vg
~ Generator e Vs
SPT00729

R N R AT
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T-46-23-18

Absolute Maximum Ratings

......................

Soldering time....c.cuecanieeiannen trestesiessens e
Input/output voltage ......cecennssinnne e e, e
Power supply voltage

Power dissipation..........
Data out current (short circuit)

Note: Stresses above those listed under "Absolute Maximum Ratings" inay cause
permanent damage to the device. Exposure to absolute maximum rating condifians
for extended periods may affect device reliability.

DC Characteristics
Ta=0t070°C:Vss=0ViVec=5V+10%
Symbol | Parameter Limitvalues | Unit | Test
 |min. [max. condlflon
ViH Input high voltage 24 165 \ -
viL Input low voltage '-1.0 |08 \ -
VoM Output high voltage (fout = - & mA) 24 |- Vv -
VoL Output low voltage (fout = 4.2 mA) ) - 0.4 Vv -
L] Input leakage current ' -10 10 pA -
(0VsviNg6.5V,all other pins =0 V) ) -
{8} Qutput leakage current, any input -10 |10 pA -
(DO is disabled, 0 V < VouT < vce )
1cot Average Vce supply current: HYB 514400-80 - 95 mA |Y2
HYB 514400-10 - 85 mA | V2
(RAS, CAS, address cycling: IRG = AC (min)) ] ) ]
Icc2 Standby Ve supply current (RAS = CAS = ViH) - 2 mA |-
Icca Average Vce supply current, during
RAS-only refresh cycles: HYB 514400-80 - 95 mA |V
HYB 514400-10 - 85 mA |1
(RAS cycling, CAS = VIHIRG = fRC (min))
Icca Average Vce supply current,
during fast page mode: HYB 514400-80 - - |70 mA |12
HYB 514400-10 - 60 mA | "2
(RAS = vi, CAS address cycling: £ = PG (minJ) ) 1B
Iccs Standby vce supply current . - 1 mA |-
(RAS =CAS =vcc -0.2V)
Iccs Average Vce supply current during ‘| ’
TAS-before-RAS refresh mode HYB 514400-80 - 95 mA "
HYB 514400-10 - 85 mA 1
(RAS, CAS cycling: Ac = {AC (min))

Notes see page 121.
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PR A

T-46-23-18
:
i
AC Characteristics?4
Ta=01t070 C:Veo=5V+10%;tr=5ns 3
Symbol | Parameter 1 Limit values | unit 3 -
HYB 514400-80 | HYB 514400-10
min. | max. min. | max,
tre Random read or write cycle time 160 - 190 |- | ns ) -
{RWeC Read-write cycle time 205 - 245 |- ) ' ns B
tec Fast page mode cycle time 50 - 60 - ns :
teAWC Fast page mode read/write cycle time 100 |- ' | 115 - ns B
trac | Access time from RAS 510 | - 80 - 100 ns
teac Access time fromCAS 5)10) | - 20 - %5 - ns
aa Access time from column address g1 |~ ]40 - 5  [ns
tera Access time from CAS precharge § [~ 45 - 55 ns
foz CAS to output in low-Z slo 0 |- 0 -  1nms
forF Output buffer turn-of delay 8|0 20 0 .20 ns
n Transition time (rise and fall) 4 (3 50 a  [s0  |ns
tap RAS prechargs time 00 (- 80 - ns N
tras | FAS pulse width 80 10000 [100 | 10000 |ns '
trasp RAS pulse width {fast page mode) 80 200.000 100 200.000. [ ns
tAsH RAS hold time 20 - 25 - ns
fesH CAS hold time 80 |- 100 |-  |ns
foas | CAS pulse width , 20 [10000 |25  [10.000 |ns
frco RAS to CAS delay time 10§ | 20 60 25 75 ns
{RAD RAS to column address delay time |15 40 “fe0 50 ns
fcap CAS to RAS precharge time 5 - |10 - ns
tcp CAS precharge time (Fast page mode) 10 - 10 |- ns
fASR Row address setup time 0 - 0 - ns
tran Row address hold time 110 - |1s - ns
Iasc Column address setup time 0 - 0 - |ns
fean Column address hold time 15 - 20 - |ns
tar Column address hold time referenced to RAS 60 - 75 - ns
fRAL Column address to FAS lead time 40 - 50 "—; ~ |ns
tacs Read command setup time ) 0 1= Y - ns
fAcH Read command hold time n|o - 0 - |ms i
arH Read command hold time referencedto RAS 7 | 0 - o |~ ns .
twen Write command hold time ’ 5 - 20 - Ins :
bwcr Write command hold time referenced to RAS | 60 - 17 |- |ns

Notes see page 121.
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1-46-23-18 -
%
AC Characteristics ¥4 (cont'd) i
Symbol | Parameter ) Limit values Unit
HYB 514400-80 HYB 514400-10 E
min. |max. [min, max,
twp Writa command pulse width 15 - 20 |- |ns .
fAwL Write command to RAS lead time 15 - : 25 - ns :
fow Write command to TAS lead time 15 - 25 - Cfns . N
tos Data setup time 90 - 0 - ns -
fon Data hold time 8|15 - 20 - ns K
fouR Data hold time referenced to RAS 60 - % |- | ns
tReF Refresh period - 16 - 16 ms i
twes Write command set-up time 910 - 0 - ns
tfowo | CAS to WRITE delay time 9 | 45 - 50 - ns :
trvio FAS to WRITE delay time 9| 105 - | 125 1= ns :
tawp Column address to WRITE delay time 9|65 - 75 - ns’
fosn TAS seltup time (CAS-before-RAS cycle) 10 - |10 - ns
fcHR CAS hold time (CAS-before-HAS cycle) 30 - 30 - ns
tRec RAS to CAS precharge time 0 - o - ns .
tePT CAS precharge time 40 - 50 - ns B
(CAS-before-RAS counter test cycle) b : :
teeN CAS precharge time 10 - 15 - ns
twis Write command setup time 110 - 10 = ns
(in test mode entry cycle) 7
fWTH Write command hold time 10 - 10 - ns
(in test mode entry cycle) ) . :
bfwre Wirite to RAS precharge time 10 - 10 - Ins -
(CAS before RAS cycle) : .
fwhrH Wirite hold time referenced to RAS 10 - 10 -~ ns
(CAS before RAS cycle) )
foEH OE command hold time 20 - 25 1= ns :
foea OE access time - 20 |- 25 ns ‘
frou TAS hold time referenced to OE 20 - 25 - ns '
foez Output buffer turn-off delay from OE 0 20 o 20 ns
bzc Data to CAS low delay 1310 - 0 - |-  |ns y
bzo Data to O low delay (0 - 0 - ns
oo | CAS high to data delay ' 14| 20 I P - ns 1
fono OE high to data delay 14120 - 20 - ns
foecH CAS hold time after OF low 20 - |25 -  |ns -

Notes see page 121.

e
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1-46-23-18

Capacitance ;

Ta=0t070°C:Vec=5V£10 %;f=1MHz 1

Symbol | Parameter ~ Limitvalues Unit 3
min. max.

(4]} Input capacitance (A0 to A9, DI} - ' 6 | pF .

ciz Input capacitance (RAS, CAS, WRITE) - 7 pF ) '

co Output capacitance (DO) - 7 pF ] :

Notes for pages 118 to 120

1) rcct, fees, [ecs, Iccs depend on cycle rate.

2} fce1, Iccadepend on output loading. Specified values are measured with output open.

3) Aninitial pause of 200 ps is required after power-up followed by 8 RAS cycles out of which at least

one cycle has to be a refresh cycle before proper device operation is achieved. In case of using

internal refresh counter, a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles

are required. -

ViH (min) and ViL (max.) are reference levels for measuring timing of input signals. Transition times are also

measured between ViH and ViL. :

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

6) foFF (max) and {oEz (max) defines the time at which the output achieves the open-circuit condition-and are

not referenced to output voltage levels.

7 Either frcH or frru must be satisfied for a read cycle. o

These parameters are referenced to the CAS leading edge in early write cycles and to the WRITE

leading edge in read-write cycles.

fwcs, hwo, fewoand fawo are not restrictive operating parameters. They dre.included the data sheet as

electrical characteristics only. If fwcs = fwes (min), the cycle is an early write cycle and data out pin will

remain open-circuit (high impedance) through the entire cycle; if fRwWD-= fRWD (min), fowD > fewD (min) and
fawo 2 fawp (min) the cycle is a read-write cycle and DO will cantain data read from the selected cell.

If neither of the above sets of conditions is satisfied, the condition of DO (at access time) is

indeterminate.

100 Operation within the frRco (max) limit insures that frac (maxj can be met. frco (max) is specified as a
reference point only: If frcois greater than the specified fco (max,) limit, then access time is controlled
by fcac.

1) QOperation within the fRAD (max) limit insures that fRAc (max)) ¢an be riet. fRAD (max) Is specified as a
reference point only: If frap is greater than the specified #rAD (max.) limit, then access time is controlled
by faa.

12) AC measurements assume [r=5ns.

13) Either fozc or fozo must be satisfied.

14) Either fcoo or fooo must be satisfied.

4

9;
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“H” or "L"

1-46-23-18
Waveforms
Read Cycle
I
; fars fep
_ Wn R T S—
RAS
" \ S
fesn
faco - fosu—
feas Il
5T Vin
v A\ /
"’RAD‘;L‘ o
b [y [ T
fisw alBaal "f\sc B )
Vin 77 Row YWAF | Column ﬂ Row
AD-A? VIL% Address JXZ/\. | Address W 7z / \ Address
| ™ I faen
_’Ifncs"— Toam [
WRTE M7 // % ree— T W ////é
L ha— T .
feon
-1 hea :
® 00 7%7%
o V,L,-/ %% / 7%
- foxc 3 i r=—fon—>"1
Fe—thzo—e ono™ )
1/01-1/06 Viy 777 , 7 ///
(Inputs) ¥, %% Hiz § 7
: ~—feac —= lore [
- fuz oz
1101-1/04 ——
HI- Valid Data Out- ‘i'——HI-Z
(Outputs} Vg, g e 5PT00730
toac—
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T—46—23418

Write Cycle (Early Write) _
ke ;
foas - f——tep
—_— WH fAR
R
s W \ / .
fsn
faco - fosu
et fe p g — Vf
I‘— cp 1
V = -
tAS v A \\ / ,
i Rat
rRAL
L = fean [ = fise
hoptt— | — "‘I'Alsc -
Vi 7 7/ Row Column PASAIAN, ////,/ﬁ Row
) w77 2 (A M ,
AQ-A9 "ILM ddress X Address A N Address
‘fRAO-—I : i .
(A
—a fw(S et~
—a= f\oI(H e
—_ Vin 77 fep 77
WRITE //// % / // / // /
% % , Z
hacr .
fr

T 07704

fonr

‘-llbsl‘ rfow

NI B

[01-1/04 Vo HI-Z . ]
(Cutputs) Vg, SPT00731

—
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— ' T-46-23-18
Write Cycle (OE Controlied Write) )
fe
faas fap
Vu AR -
RAS w \ \ E
, fesu . A
RCD RSH
teas I‘_"ERP_"
— Yin
@y \ \ Ay
= o faar 7 :
Ran-t p—=1 |- fan = = hw
hspre| —=1  [=-fisc
W AF Fow Column 7 / / Raw
AD-A9 Vu% dressO Address :W/ 7 ///% __Address
oo
cw‘}RWL‘”’

"

— fy

NN )

4
1DZ0

fooo—P H—
[ty c—™ —] et
iz

EED

“= ,
T

VO1-104 Vi

(Inputs) MLZZZZZE -2

tCLZ
L‘~/’OEA
101-1/04 V) i )
(utpe.s) v HI-Z 174 HI-2 SPT00TR2
7] e

Slemens Aktiengesellschaft 124

sy O oo bt s b




M 8235605 0020170 7 EMSIEG P
SIEMENS AKTIENGESELLSCHAF u7E p YBS14400:80H0
| 1-46-23-18
Read-Write (Read-Modify-Write) Cycle 7
- frwc — 1::
; - fras - = fop-o=] :
Y AR i
W) — -
fren o fas :
feas— - "'lﬁﬂp [~
P Y
as v:: \\ [ /f
—r han |~ fean=
. hsw -'—,l‘_.‘ fise [~ - = fs
N G R
; fyg —— ot feygr, >
= fan [ = fewn = Fu
hwo “MP’% )
I V. 7
wE /////4 N 77
f;s_& 1’0&“ 1 foen% o '
Vi 7 ,
WY 7 NI
t":zz tozo -.:uu‘ i
- 73 ) - 1t
wets Ve A “‘-Z——? o, ¥ 000
-k
- CZAC : fOOU
e[
ey H1-2 NN W2 — e
frac

—
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1-46-23-18

i
Fast Page Mode Read-Modify-Write Cycle E
— W 3
RAS W N
= ksn
- Torue
taco - ™ fe =
Teas— -
T i ’
TAS " \\ | / \:_. ;
bt fopp — - :
—1 fanf= —=t foan = far .
= sk ; " :
M st ase T .
W Row Column. - % ™ Cotlumn
A0-A9 V"_%( Address Address X // 7 Adqress
) - o . - * i -
(w0 [ -
facs T e | '
e 77 %
WRITE //// //f -
VIL/ // tﬂWD ’ \‘r__ 4
™1 ‘we :
faa = .
;Fm“ —
— Vin? - & ak / % .
® W00 |/ %%
. -tz [ W P
"(foz["‘ A w N
—lpz0 ™ -
101-1/06 Vi 7777 ' 20N
wwts) e I ccta 1 J2%
- ’ileo N feoa—
-I—m
‘_fCA ~ an [— fcl
=1[~=—toez b=
kac i
~fs
101 0L Wy N .
(Outputs) Vg  Out.Y N
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T~.46\23"8

~—hasp i

(I

feas —— feas T fpp—

7N L/

frsh

faar
o fCAH fest—

hsr [
—] IASC X

W N,

L 'RWL_’

e —

— fwp ——= fwo

™~ == few
N

— hwo — fawo — {
= fyp et =1 fup

]

= fewt —

P

(]

foeal— ﬂ“‘*
Is 0
/ % / 77
fona— 1 oz - ==
_ ""l -tz . ,

%Duhlﬂn %% Jz Data In ]
= —ftp, :
5: —= o ) l“'CA o - ""Oli[i- ol j

*F"?SJ: MR
-l bty :

@@’iﬁa’k EXootd) :
M Out SPT00736 ,
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T-46-23-18
Fast Page Mode Read Cycle
fase -
- fp =
_ Vi = hg—
s \ . A\
fee

b= faco — - fp - b fasn —= )

: fas™| “fms'l/4 *“EAS’L T e
= Vin i { i ) . )
s " : \ ) A \ % ‘\ » |

. ] ! iy

i CSH ™ ¢ : T JRAL

fen T [ fan [~ fean == o LT R M 2 7 ol S
| ks | =hse
Vin Row VAL Column Row
AQ-A9 v, Zpdde Addl:'ess U\ Address
T B
o~ hap = ; e hen = 1=
"1 = fhes ﬂ’| Tt =1 1 facs l !
v / t & Y - %77
WRITE /j éf :
Wi foecn M- | 1 [ /
Lo f[ A— > bowat | — fPA———'—‘ | fRRH;-q—
4 faa I" fu—"[ ke fa—t
Foea— { fOE,A.l-— i *"I’oe.\ -
YW W)WV
® o TN g/z/., V.
t e — [ —o] |
fDZ[_. T L pa szo-ﬂ— ! g o Fe— —=1 me_-
G
3
, YV,

1/01-1/06 Vi, ? %
{Inputs) ¥ /

Rt

.,
o b |

bt BT Fac »
N b tpcom] ~H toee e s foge “Ti"c.fr{:—
—-—ancI——" 1 kez [~ o foez T fgez e
ke =t ol gt '
li01-1/04 Yoy, P fvaid ¥ Valid ¥ Vald
{Qutputs Vg, ata Out, \ ataQu Data Qut
) '5pT00734

% “H* or L™
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-46-23-18 ~ :
Fast Page Mode Early Write Cycle T
frase ;
e — hp f- :
— Vin 3 o :
RS \ 7 — } \
p LT
= feas =] :
— ke =
— Vin ]
CAS
" N
t a1
foan* ! . A fan b P e
M-hse | T fean [ fsc D=t
AO-A9 Yin Row Column ~ Column //j Column CAF Row
- Vi Adde. Address Address J\Z 2 Address % Address
L = Fewr—= ] = fesu >
= ko M ["'Rwl.—"
fucs H-FKucs "1[ fwcs
R 1S B e
T e T fya - E fyp
A
0 T 7///'
0E V, 222 /// /,/ 1 ///'/ / /7_///2
L"_“flJHR & .—Ln- [ f;
1’1 on -1 fgu 1 lgn
= fos = I '_ fys ==

-
oy W 7

o110k v, // ﬂ Valid Valid
{Inputs}) Data In Oata.ln

[/01-1/06  Vou Hi-z ) N o
{Outputs) Vo ) N © sproonss

% “H" or “L"

i
4
<
¥
i
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T-46-23-18

RAS-Only Refresh Cycle

fras - fip

fepp- [ :
% |
Yo T

—o] <—an"

fasn e fisp

, iy
A0-A9 ;l: Addrass _ }_Mggﬁ_

7
w
e,
- =
el
N

o

&l

7]
=~
ES

1/01-1/04 ¥, Hi-z :
(Outputs) V5, SPT00737

Note:WRITE, OF, 1/01-1/04(Inputs) =Don't Care
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7 T-46-23-18
CAS-Before-RAS Refresh Cycle : 3

- fas - — fap-
— Y - -
RAS " \ ) / \_
foec ’
ks [+— fepplt=
fom i ,
iu )

AR S PN AIE B T RN

e Z_ //f I
« I

fop
1/01-1/04 vm,—j'—ig'
(Outputs) 1, l 3
foee

“H" or "L"

Note: A0-A9=Den't Care

~H1-Z -
SPT00738

I
N
4
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Hidden Refresh Cycle (Read)

fe ke -
. Ras ke I “—hras* =i f= ke
hat—e f et -
— Ve T AR
RAS .
‘ o\ \
= faco ™ fasu —™ feur = Jrp =]
s Wy \\
%L o 'RAD |eag-
’ = ks : :
ha—a  f— o e fygp

(-hse |1 fan = el ol ¥ ~ behise

Yu Row Cotumn / . M Row.
AG-A9 Y, Addr. &/ Address / / / Address
i | =T s R L

w W7 VA0

>

~>tfoea [ ,

= %0 W/ 77

bz TL L_ 7 r==too

~*1 fozo 0o .
i) s DD - %
—- f [ —]

| ke

::)Tm:’?:) :2': HI-Z Y, _ Valid Data Out j——m-z —

% "H"or “L"
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| 1-46-23-18
Hidden Refresh Cycle (Early Write) ' :
Y ,R,Ef i r il [ o
RAS V:: \ A f \ Ras | [ \_
= logn—=t=—fasu . __| — .
e thr P~
A 7
== Fhsc
fa = ,
y é!R“fAsn “c’ fean [=— . e f‘&sn
AQ-A9 V:j Agdr. Agd:g’sns W////// // // /ﬁ Agg‘rless
TR
w2 77777777

N

WY
IR _T‘—'nu"‘ | 7
v« 20— X,

four

uo-1/06 v, HI-7
(Qutputs) v, SPT00740

“H* or "L
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HYB 514400-80/-10

T-46-23-18

®

[701-(i0s
(tnputs)

HOV-1406
(Outguts)

WRITE

24

1/01-1/04
{Inputs}

Read-Write/Read-Modify-
Write-Cycl

CAS-Before-RAS Refresh Counter Test Cycle

fas Fe—hp—*1
i v Ll
s A » ) \_
-
fam
"o q'tsn I o] fo—bag =
a3
Y -
fuat
[ i
e [ 1| fase e~
- 3 7 ymn - Row: .
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® %
oz b [
) ok
010’ - $3
vot-1os Y,
tnputs) Vi %
-+ keefe—
- kez b}~ Foeg—o]
Lov-tios % ; - .
{Outputs) v:: H1-z é Valid Cata Out
, hcsH-
Write Cycle hotte bt
1 b
WRITE 7 )
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Test Mode Entry

tac ;
—fgp foas ~ e

—_— L{ L
RS/ \ R N

i —
YA I
= b I,
1 ——</ I,

-

Note: A3-A9=Don't Care
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Test Mode

As the HYB 514400 RAM (1M x 4) is organized internally as 512 K x Sabits} a test mode
cycle using 8:1 compression can be used to improve test time. Note theat in the 1M x 4
version the test time Is reduced by 1/2 fora N test pattern.

In a test mode "write" the data from the' /O1 pin is written into all eight bits simultaneously
{all"1" s or alf "0" s). The I1/02-1/04 inputs are not used for writing in test mode. In test
mode "read" the 1/04 output Is used for indicating the test mode result. If the internal eight
bits are equal, I/0O4 would indicate a "1". If they were not equal, I/0O4 would:indicate a "0".
Note that In a test mode "read" I/01-1/03 are always driven to "1" s, i. e. all outputs will be
"1" s for a test mode "pass" (See test mode block diagram). The "WRITE", CAS befors RAS
refresh” cycle puts the device into test mode. To exit from test mode, a "CAS before BAS
refresh”, "RAS only refresh” or "Hidden refresh" can be used.

Block Diagram in Test Mode

AOC
Norm%l—/c _—_'\12K Block
1101 o r H
Test
AOC
Normv
1102 < o
Test
Ll =1
AOC
Norm%l_/" 8 ] )
] o1 °aac VNrormul
Test
AOC HHHH =
NormV‘ r
10k o - o
Test 11512 K Block
—— $PS00205

The 4M DRAM is divided into eight 512 K blocks. In test made, information from two of the
eight blocks is compared as shown in the diagram abave. The 2 of 8 block selection is
determined by the row addresses A8R and A9R.
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