SIEMENS

1 M x 1-Bit Dynamic RAM

Low Power 1 M x 1-Bit Dynamic RAM

Advanced Information

» 1048 576 words by 1-bit organization

» Fast access and cycle time
50 ns access time
95 ns cycle time (-50 version)
60 ns access time
130 ns cycle time (-60 version)
70 ns access time
130 ns cycle time (-70 version)
« Fast page mode cycle time
35 ns (-50 version)
40 ns (-60 version)
45 ns (-70 version)
- Low power dissipation

HYB 511000BJ-50/-60/-70
HYB 511000BJL-50/-60/-70

« Single + 5V (£ 10 %) supply with a built-in
Vs generator

« Output unlatched at cycle end allows two-
dimensional chip selection

« Common I/O capability using “early write”
operation

. Read-modify-write, CAS-before-RAS
refresh, RAS-only refresh, hidden-refresh,
fast page mode capability and test mode
capability

+ All inputs, outputs and clocks
TTL-compatible

« 512 refresh cycles/8 ms

max. 495 mW active (-50 version)
max. 440 mW active (-60 version)
max. 385 mW active (-70 version)
max. 5.5 mW standby

max. 1.1 mW standby for L-version

Ordering Information

512 refresh cycles/64 ms
for L-version only

« Plastic Packages:

P-S0J-26/20-1

Type

Ordering Code

Package

[

Description

HYB 511000BJ-50

Q67100-Q1056

P-S0J-26/20-1

DRAM (access time 50 ns)

HYB 511000BJ-60

Q67100-Q518

P-S0J-26/20-1

DRAM (access time 60 ns)

HYB 511000BJ-70

Q67100-Q519

P-S0J-26/20-1

DRAM (access time 70 ns)

HYB 511000BJL-50

on request

P-S0J-26/20-1

DRAM (access time 50 ns)

HYB 511000BJL-60

Q67100-Q526

P-S0J-26/20-1

DRAM (access time 60 ns)

HYB 511000BJL-70

Q67100-Q527

P-S0J-26/20-1

DRAM (access time 70 ns)
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SIEMENS HYB 511000BJ/BJL-50/-60/-70
1 M x 1-DRAM

The HYB 511000BJ/BJL is the new generation dynamic RAM organized as 1 048 576 words by
1-bit. The HYB 511000BJ/BJL utilizes CMOS silicon gate process technology as well as advanced
circuit techniques to provide wide operating margins, both internally and for the system user.
Multiplexed address inputs permit the HYB 511000BJ/BJL to be packaged in a standard plastic
P-S0J-26/20. This package size provides high system bit densities and is compatible with
commonly used automatic testing and insertion equipment. System oriented features include single
+ 5V (£ 10 %) power supply, direct interfacing with high-performance logic device families such as
Schottky TTL. “Test Mode” function is implemented. The HYB 511000BJL are specially selected for
low power battery backup applications.

Pin Definitions and Functions

Pin No. Function

A0-A9 Address Inputs

RAS Row Address Strobe
Dl Data In

DO Data Out

CAS Column Address Strobe
WE Read/Write Input
Vee Power Supply (+ 5V)
Vss Ground (0 V)

TF Test Function

N.C. No Connection
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SIEMENS HYB 511000BJ/BJL-50/-60/-70
1 M x 1-DRAM

Pin Configuration

(top view)
S0J-26/20-1
—O
o gt 260 Vss
WE 2 257 DO
RAS (]3 2417 CAS
TF 4 2311 N.C.
N.C. []5 22[0 A9
A0 9 181 A8
A 10 1700 A7
A2 11 16[1 A6
A3 12 15[ A5
Vee 013 140 M
SPP00866
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x1-DRAM
WE ——d &
RS —e— " Dataln [« D
| Buffer
> Data Out > DO
No.2 Clock [ |  Buffer <
Generator -
TF
A4
Column
1Q> Address 10 >
AQ —» »| Buffers (10) Column
A —b : Decoder
—> <
A2 Refresh -~
A3 —» Controller P
| Sense Amplifier
A4 —> ¢ "l 1/0 Gating <
AS —
Refresh ALA ALA
A6 —» Counter (9) <2048 ---
A7 —» 9 \A 4 L\A A/
A8 —» {} E
A3 —» 0| Row Row :
10 > Address 9 > Decoder | 212 Memory Array
Buffers (10) :
e A
RAS I No.1 Clock
Generator
Substrate Bias — Ve
Generator Vs
SPB00867

Block Diagram
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x1-DRAM
Absolute Maximum Ratings
Operating tEMPETAtUIE FANGE ......ccccoccuuurnrnreirrrrrrirrrrrrrrrrrererererrrrrrrrrrrrrrrrrrrraraaaaaaeaaeeaaeans Oto+70°C
Storage teMPErature FANQE........coiviiuiiiiiie et e e e e eet e e e e e e e eeeeera e e eeaas —55t0+ 150 °C
SOIAEIING LEMPEIATUIE ...ttt e e e s e s e e e e e e bbb er e e e e e e e s 260 °C
Yo (o [=T 4T o Vo I 110 0 1SR 10s
[T o1 174U 11 01U 1 aY o] r= Vo = I -1lto+7V
Test Function INPUt VOIRAQE ......cooeevieieee e —-1to+105V
POWET SUPPIY VOIBGE .....cc it e e e e -1lto+7V
oA T o (L1 o F= 11 o] o F TSP 0.6 W
Data out current (SNOM CIrCUIL) ....uvveiiieieeieeeec e, 50 mA

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage of the device. Exposure to absolute maximum rating conditions for extended periods
may affect device reliability.

DC Characteristics
To=0t070°C;Vss=0V; Ve =5V +10%

Parameter Symbol Limit Values Unit Test
min. Max. Condition
Input high voltage Vi 2.4 6.5 v o |D
Input low voltage V. -1.0 0.8 v o |D
Test enable input high voltage Ve Ve +4.5(105 \% D
Test disable input low voltage Vi -1.0 Vee +1.0|V D
Output high voltage (loyr = — 5 MA) Von 2.4 - v |D
Output low voltage (Ioyr = 4.2 mA) Vo, - 0.4 v |
Input leakage current, any input except TF L -10 10 A D
(0OV<V,y<6.5V, all other pins=0V)
Output leakage current low) -10 10 pA | D
(DO is disabled, 0 V <V, ;1 <5.5V)
Average Vc supply current: lcor
-50 version - 90 mA |23
-60 version - 80 mA |23
-70 version - 70 mA |23
(RAS, CAS, address cycling: tgc = tgc min.)
Standby V¢ supply current (RAS = CAS =V,,)) | lceo - 2 mA |-
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM

DC Characteristics (cont'd)

T,=0t070°C;Ves =0 V; Vec =5V + 10 %

Parameter Symbol Limit Values Unit Test

min. Max. Condition

Average V¢ supply current during RAS only lces

refresh cycles: -50 version - 90 mA |2
-60 version - 80 mA |2
-70 version - 70 mA |2

(RAS cycling: CAS = V,;: tgc = tgc min.)

Average V¢ supply current during fast page lcca

modes: -50 version - 70 mA |23
-60 version - 60 mA |23
-70 version - 50 mA |23

(RAS =V, , CAS, address cycling:

tec = tc mMin.)

Standby V¢ supply current ccs - 1 mA |V
L-Version - 200 pA [ D

(RAS=CAS =V, -0.2V)

Average V¢ supply current during ccs

CAS-before-RAS refresh mode:
-50 version - 90 mA |2
-60 version - 80 mA |2
-70 version - 70 mA |2

(RAS, CAS, address cycling: tgc = tgc min.)

For L-version only:

Battery backup current: ler - 300 HA |2

average power supply current, battery backup

mode:

(CAS = CAS before RAS cycling or 0.2V,

WE =V, -02Vor0.2V,

A0Oto A9 =V..-0.2Vor0.2V,

DI =V..—0.2Vor0.2V open,

tre = 125 s, tras = Tras Min. ~ 1 ps)

Input leakage current (only TF) e -10 +10 A D

OVsVy(TF) £V, +05V)

All other pins not under test =0V

Test function input current TE - 1 mA | D

(Vee + 4.5 <V, (TF) £10.5 V)
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
AC Characteristics %) 13)
To=0t070°C; Ve =5V +10%;t;=5ns
Parameter Symbol Limit Values Unit
-50 -60 -70
min. max. min. max. min. max.
Random read or write tre 95 - 110 - 130 - ns
cycle time
Read-write cycle time trwe 115 - 130 - 155 - ns
Fast page mode cycle tec 35 - 40 - 45 - ns
time
Fast page mode read- terwc 55 - 60 - 70 - ns
write cycle time
Access time from trac - 50 - 60 - 70 ns
RAS 6) 11)
Access time from teac - 15 - 15 - 20 ns
CAS 6) 11)
Access time from column | t,, - 25 - 30 - 35 ns
address 6) 12)
Access time from CAS tepa - 30 - 35 - 40 ns
precharge 6)
CAS to output in low-Z 9 |t 0 - 0 - 0 - ns
Output buffer turn-off torr 0 15 0 20 0 20 ns
delay 7
Transition time tr 3 50 3 50 3 50 ns
(rise and fall) 5)
RAS precharge time tre 35 - 40 - 50 - ns
RAS pulse width tras 50 10.000 |60 10.000 |70 10.000 |ns
RAS pulse width (fast trasp 50 100.000 | 60 100.000 | 70 100.000 | ns
page mode)
RAS hold time trsh 15 - 15 - 20 - ns
CAS hold time tesy 50 - 60 - 70 - ns
RAS hold time from CAS | tzycp 30 - 35 - 45 - ns
precharge (FPM)
CAS precharge to WE tepwo 30 - 35 - 45 - ns
delay time (FPM RMW)
CAS pulse width teas 15 10.000 |15 10.000 |20 10.000 |ns
RAS to CAS delay treo 20 35 20 45 20 50 ns
time 11)
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1 M x 1-DRAM
AC Characteristics ~ (cont'd) ) 13)
To=0t070°C; Ve =5V +10%;t;=5ns
Parameter Symbol Limit Values Unit
-50 -60 -70

min. max. min. max. min. max.
RAS to column address | tzap 15 25 15 30 15 35 ns
delay time 12)
CAS to RAS precharge terp 5 - 5 - 5 - ns
time
CAS precharge time (fast | tcp 10 - 10 - 10 - ns
page mode)
Row address tasr 0 - 0 - 0 - ns
setup time
Row address tran 10 - 10 - 10 - ns
hold time
Column address setup tasc 0 - 0 - 0 - ns
time
Column address hold tean 15 - 15 - 15 - ns
time
Column address to RAS | tgaL 25 - 30 - 35 - ns
lead time
Read command setup tres 0 - 0 - 0 - ns
time
Read command hold tren 0 - 0 - 0 - ns
time 8)
Read command hold time | tgry 0 - 0 - 0 - ns
referenced to RAS 8)
Write command hold time | ty,cy 10 - 10 - 15 - ns
Write command pulse twe 10 - 10 - 15 - ns
width
Write command to RAS | tgy, 15 - 15 - 20 - ns
lead time
Write command to CAS | tey, 15 - 15 - 20 - ns
lead time
Data setup time 9 | tos 0 - 0 - 0 - ns
Data hold time 9 |ty 10 - 15 - 15 - ns
Refresh period {rer - 8 - 8 - 8 ms
Refresh period for trer - 64 - 64 - 64 ms
L-version only
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x1-DRAM
AC Characteristics ~ (cont'd) ) 13)
To=0t070°C; Ve =5V +10%;t;=5ns
Parameter Symbol Limit Values Unit
-50 -60 -70
min. max. min. max. min. max.
Write command setup twes 0 - 0 - 0 - ns
time 10)
CAS to WE delay tewo 15 - 15 - 20 - ns
time 10)
RAS to WE delay time 19 | toyo 50 - 60 - 70 - ns
Column address to WE | tawo 25 - 30 - 35 - ns
delay time 10)
CAS setup time (CAS- tesr 5 - 5 - 5 - ns
before-RAS cycle)
CAS hold time (CAS- tenr 10 - 15 - 15 - ns
before-RAS cycle)
RAS to CAS precharge trec 0 - 0 - 0 - ns
time
CAS precharge time tepr 25 - 30 - 40 - ns
(CAS-before-RAS
counter test cycle)
Test mode enable setup | trgg 0 - 0 - 0 - ns
time referenced to RAS
Test mode enable hold trenr 0 - 0 - 0 - ns
time referenced to RAS
Test mode enable hold trenc 0 - 0 - 0 - ns
time referenced to CAS
Capacitance
To=0t070°C; Ve =5V +10%; f=1 MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (AO to A9, DI) Cy - 5 pF
Input capacitance (RAS, CAS, WE, TF) C. - 7 pF
Output capacitance (DO) Co - 7 pF

Semiconductor Group 41



SIEMENS HYB 511000BJ/BJL-50/-60/-70
1M x1-DRAM

Notes :

1) All voltages are referenced to Vs .
2) lecrs leess lecar lecs: lccr depend on cycle rate.
3) lcc1 and Icc, depend on output loading. Specified values are measured with the output open.

4) An initial pause of 200 ps is required after power-up followed by 8 RAS cycles 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.

5) Viy (min.) and V,_ (max.) are reference levels for measuring timing of input signals. Transition times are also
measured between V,, and V,, .
6) Measured with a load equivalent to 2 TTL loads and 100 pF.
7) toee (Max.) defines the time at which the output achieves the open-circuit conditions and is not referenced to
output voltage levels.
8) Either tgcy Or tgry Must be satisfied for a read cycle.
9) These parameters are referenced to the CAS leading edge in early write cycles and to the WE leading edge
in read-write cycles.
10) twes» trwp s tewn @nd tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only.
If twes = twes (Min.), the cycle is an early write cycle and data out pin will remain open-circuit (high impedance)
through the entire cycle; if tryp = trwo (MIN.), tewp = tewo (MiN.) and tawo = tawp (MIN.), the cycle is a read-write
cycle and DO will contain 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.
11) Operation within the tzcp (Max.) limit insures that tg5c (Max.) can be met. tycp (Max.) is specified as a reference
point only. If txcp is greater than the specified tzcp (max.) limit, then access time is controlled by tcac -
12) Operation within the tg,p (Max.) limit insures that tzac (Max.) can be met. tzap (Max.) is specified as a reference
point only. If tzap is greater than the specified tz,p (Max.) limit, then access time is controlled by ta, .
13) AC measurements assume t; = 5ns.
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
Waveforms
lrc
e lrp ——
. ~
RAS IH \_t / \
IiL
lcsH
< IRCD —=|~=—— lrRSH étCRP)
lcas
IH r
CAS vV \t 1/ /
IL lraD traL
tasr =|lcaH |=— task
v =] ﬁ ~ 1= —~——
H Row Column x Row
A0 - A9 vV, XAddress X:X Address X Address
- S R lrcH
[raH tres
- ——1 [RRH |<—
R IH
WE 4 \
ViL tan
—~— fcac—= ;
OFF
V —=t lcz
H -
(OEtgut) VSL Hi Z Valid Data Out ) Hi Z
—~~— lrac ————=>
“H” or “L”
Read Cycle
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70

1M x1-DRAM

RAS VIH _‘-

lrc

= lras—— =

< lrp =

ViL L /
tcsH
trcD ~— [rRsH = étc’g
v t
IH -\ CAS
CAS \\— /
- lrap trAL
lasr tA = lean =— lasr
o . sc _ _
IH Row Column Row
AO - A9 X Address Address Address
L
, tewe
RAH twes
— [—— t
wp
_ IH
WE \ /
v”_ N 7
= lWcH |~
lrve ——
tDS —| tDH |—
V —_— |—
DI IH l
Input yVaIid Data In §<
( p ) V|L AN |
\Y}
DO OH HiZ
(Output) oL
“H” or “L”

Write Cycle (Early Write)
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70

1M x1-DRAM
lrwe
lras lrp
—_ —_— —\
RAS
\ /N
lcsH
lrcD " lrsH ;
m N CAS ————— = —= (CRP|~<—
V”_ \\\- -/ /
tonry tcan ¢
> ~  tasc ASR
v _|lasR I -
IH R Col \f Ro
po-n9 " X XX S X )
IL
tawo fewt
—1 IraD fewp ——=—| | — tap =
- trwp — = t
| — WP’V—
o IH
WE ViL * '
- . Ips
= tRCS — |— tDH»
DI IH = >§ Valid
(Input) V. — _ Data in
= |lcLz ié
= lcac> ¢
= |lOFF~=<
\Y
DO OH
(Output) vy, Data Out ,>_
~—  [rAC
“H” or “L”
Read-Write (Read-Modify-Write) Cycle
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HYB 511000BJ/BJL-50/-60/-70

SIEMENS

1M x1-DRAM

« 1,40 H

- no i no B no V)
A« eleq | eleq i eleq A7
— =< 5¢ o) | Il 440) = IO>
40 — ] —={5q) <— 50)
Ha L _\.\.Nv IVIQFT __N_Q L IQL U_\WQ —_—
o B fo— e DY) e ™ =
719 INV.G_M —— v}
y il
X__Emox xc_maox ‘m_»:_mao_x I_> @
AN
vaoj] | )] T2 19)
] ¢|' AMY L m‘fu\_\c | ‘¢$\~ —] Al
\J amv) % X =— amy) \ﬂ \ amvy 4\| A
= / S x HI
i - P 1 W = r N
s mn”g ~<—amo) —| ™I <— amo]  —=f M ‘ Q\suum\smu 58
T amdo] ~<——aMd0)], / ) _ q
wmm:o_u,qyx Xmmm_uv,q Xmmm:uc x SsaIppy ._MOAwmm nu<XH A
moy uwnjod AL uwjnjod uwnjod mpy HI
- —_— = — >
= HSv] == T - \Lomé_A PSv] — | usv)
VOIS T ves) [
HY2) HYO) b
v e N
- AN
/7 \__/ \__/ N\ .,
sv9) svo) svo) A
= dI] = aoy)
| HSY] oMd)
—_ ) HS2] 1,
/[ HI A
dsvel)

10,
A (sndino)

od

ndu
ne );

Fast Page Mode Read-Maodify-Write Cycle
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SIEMENS HYB 511000BJ/BJL-50/-60/-70
1 M x 1-DRAM

lrasR
\Y | RP e
H—\ f Ry
RAS
ViL \ +/ |
toc trc —— IlrHCP ——
e | tep e étng t
crRP
VI y - lcas> = fcA feas
CAS \\ \ /
IL
tesH
traH lcaH
tqa» = =1 [CAH [=— | leAH |=— = _
SR tasg lasr
. g L ol ||y
0-A9 IH Row Column "\ Column Column Row
AO-A Vi Addr Address \ Address \ Address Address
—| lrAD I lrcH
[RCH— ||~ ; .
tecd )'I RrCS | )I RCS
VIH
R N \w .‘_
WE Vi j M . \_
CPA lcpa = tRRH~—
tha = ‘ laa—> tAA)
teac —| lcac —| lcAC |=—
= = = — |—
lra torr torr torr
. ez _| L ez | Loz
DO OH { Valid [ Valid [ Vald
(Output) VoL Data Out Data Out Data Out >_

“H” or “L”

Fast Page Mode Read Cycle
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SIEMENS HYB 511000BJ/BJL-50/-60/-70
1 M x 1-DRAM

lrasP
a>| lrP |
VIH X
RAS \ [ \
lrc = lRSH=
= l[cas=> fcas l=lcAs>
lrcD lcrA
v S = tep
IH X /_1 /
RS, \\ 7N \ [ /
—<1| [raL =
traH | tcaH tasr
lasr fear—— {asd | fear fAsC ™
\Vi —! |- > [~=[a5C —
AO-A9 IH JRow Column / Column, Column /" Row
Vi Addr Address \ Address Address \ Address
' ' tCWL
= fowi-
—1 traD few == ?VV&/CS = R
twes e — twes
TS tweH |~ ot tweH |—— sk WeH|~——
o VIH twp B twe twp /
V”_ X. X
At IDH e = IDH e —t| IDH |~—
tbs tbs Ips
v | —— ] |[— )l ——
DI IH Valid Valid Valid
(Input) Vi, Data In Data In Data In
I !
DO Y,
(Output) OH HI-Z
VOL
“H” or “L”

Fast Page Mode Early Write Cycle
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70

1M x1-DRAM
trc
lras lrp
RAS \( \
IL |
lcrp
—
lrpc
—
—_— VIH
cAS \/
ViL traH
lasr
tAl\SR —] —~
— —~—
IH R f R
AO0-A9 . KAdgr\ng( xt Addorvgss
VOH
DO
(Output) VoL Az
“H” or “L”

RAS-Only Refresh Cycle
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70

1M x1-DRAM
- trc
tRP tRAS tRP
V
—_— IH X
RAs \ \_
—| lrPC |=— lcrp
lcsr
VIH —| lcp tcHr lrpPC|~<—
— v y
SN R / W
lwrp
twrH
— ViH
WE
V|L _/ \
VOH
DO b
HI-Z
(Output) VoL j
lorr
“H” or “L”

CAS-Before- RAS Refresh Cycle
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70

1M x1-DRAM
lrc lrc
trp lrp
Vi —— lras tras
w= TN /N S\
trc lrsH
lcHr [crp —
CAS ' \
V||_ lrAD X |
= twrpP
lraH lasq tasr
S Ry S tcaH twrH
tasr ] | = <=
IH 9IROW Column Row
AQ-A9 Vi, XAddr Address,x X Address
|
lrcs lrrH
)‘ —
_ IH .
WE J \/ \
L
lan
= ——
—| lcAC |=— lorFr
— —~
- ez
trac
DO VOH
/ ; \
(Output) v 4 i Valid Data Out / HI-Z
OL
“H” or “L”
Hidden Refresh Cycle (Read)
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70
1M x1-DRAM

tRC tRC
trp lrp
mO TN N
ViL
-~ [RCD={ =< [RSH> < lcHR— lcrp
Vi i
CAS V||_ traD \\\' -/
Iy
AL < || tasc lasr
—
;ASR tcan |
H = o /- Row
A0-A9 v, ><_\_A8(\§vr Addross x >< Address
twe '
= tweH
" twp
WE \ /[
L i
— tDS tDH»
V|H
DI X Valid Data X
(Input) V,
IL
Vv
DO OH
Output
(Output) VoL

HI-Z

“H” or “L”

Hidden Refresh Cycle (Early Write)
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

WE v

1M x1-DRAM
4 = 1
o v,, ] RAS b RP>{_
RAS v £
I l— tCHR) t |—————— tRSH —_—
t i CPT tC
—| CSR|qe=— AS ————
\ E ] a
CAS vIH L \'V 7 /
. : t tRAL
| biscli= CAP}J > lasr—~
; Column f Row
AD-A9 Address  / A Address
Read Cycle laa
cs=<—" lcac=>— o
[
WE
=t oz ~ |
DO VoH v , N
{Output) VoL : — J/vcs_é m Valid Data Out
. WRE. 7 tevi
Write Cycle P town [
, |
S, )
IL

bl =< foH—

e
DI 4 p'
— lcwi| =<
DO Vin Lawo = | ~<T
(Output) Vi, [
. . cwp
Read-Modify- ert% Cycle
_ IH tcac 4
WE Vi
lan
_>'.Df»<e
| I e
v J
(Input) ViL L
I - torF
e f—
DO VoH
(Output) VoL HI-Z Valid Data Out i—

O o+ o

CAS-Before- RAS Refresh Counter Test Cycle
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SIEMENS HYB 511000BJ/BJL-50/-60/-70
1M x1-DRAM

Test Mode

The HYB 511000B/BL is the RAM organized 1 048 576 words by 1-bit, it is internally organized
262 144 words by 4-bit. In “Test Mode”, data would be written into a number of sectors (4 sectors)
in parallel and retrieved the same way. If upon reading, all bits are equal (all “H” or “L"), the data
output pin indicates a same data as all bits. In this case, the data output pin indicates an expected
data for good parts, the data output pin indicates a complementary data for bad parts. And also, if
any of the bits differed, the data output pin would indicate a high impedance state for bad parts. The
next figure shows the block diagram including its truth table when “Test Mode” is used.

In test mode, 1M DRAM can be tested as if it were 256K DRAM by the following method.

“Test Mode” function is performed on any of the timing cycles including fast page mode when “TF”
pin is held on “super voltage (Ve + 4.5V (V.c =5V £ 10 %), max. voltage = 10.5 V)" for the
specified period (fres, tenr and Legyc; See next figure). The address input of A9 is ignored in the
“Test Mode”. On the other hand, normal operation requires the “TF” pin be connected to V| (TF)
level, or left unconnected on the printed wiring board. The “Test Mode” function reduces test times
(1/4; in case of using N test pattern).

— H =\ r
RAS v K /
tTEHC |[~=—
v
os M A\
ViL
= |tTES | e =  lTEHR |
TE IH,TF A a
VLt — —

Test Mode Cycle
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