SIEMENS

1 M x 1-Bit Dynamic RAM HYB 511000B/BJ/BZ-60/-70/-80
Low Power 1 M x 1-Bit Dynamic RAM HYB 511000BL/BJL/BZL-60/-70

Advanced Information

1 048 576 words by 1-bit organization
Fast access and cycle time
60 ns access time
110 ns cycle time (HYB 511000B/BL-60)
70 ns access time
130 ns cycle time (HYB 511000B/BL-70)
80 ns access time
- 150 ns cycle time (HYB 511000B-80)
@ Fast page mode cycle time
40 ns (HYB 511000B/BL-60)
40 ns (HYB 5110008/BL-70)
45 ns (HYB 511000B-80)
® Low power dissipation
max. 495 mW active (HYB 511000B/BL-60)
max. 440 mW active (HYB 511000B/BL-70)
max. 385 mW active (HYB 511000B-80)
max. 5.5 mW standby
max. 1.1 mW standby for L-version
Single + 5 V (+ 10 %) supply with a built-in Vs generator
Qutput 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
512 refresh cycles/64 ms
for L-version only
@ Plastic Packages: P-DIP-18-2,
P-S0J-26/20-1,
P-ZIP-20/19-1

The HYB 511000B/BL is the new generation dynamic RAM organized as 1 048 576 words by 1-bit.
The HYB 511000B/BL 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 511000B/BL to be packaged in a standard plastic P-DIP-18, plastic
P-S0J-26/20 or plastic P-ZIP-20/19. This package size provides high system bit densities and is
compatible with commonly used automatic testing and insertion equipment. System oriented
features include single + 5 V (£ 10 %) power supply, direct interfacing with high-performance logic
device families such as Schottky TTL. “Test Mode” function is implemented. The HYB 511000BL
are specially selected for battery backup applications.
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SIEMENS HYB 5110008/BL/BJ/BJL/BZ/BZL

1 M x 1-DRAM
Ordering Information
Type Ordering Code Package Description
HYB 511000B-60 Q67100-Q512 P-DIP-18-2 DRAM (access time 60 ns)
HYB 511000B-70 Q67100-Q427 P-DIP-18-2 DRAM (access time 70 ns)
HYB 511000B-80 Q67100-Q428 P-DIP-18-2 DRAM (access time 80 ns)
HYB 511000B.J-60 | Q8 3 26/; M (oces: s)
HYB 51100 Q .
HYB5110008)-80 |Q67100-0520 | P-SOU-26/2 RAM (sccess time 80 ns)
HYB 511000BZ-60 Q67100-Q521 P-ZIP-20/19-1 DRAM (access time 60 ns)
HYB 511000BZ-70 Q67100-Q522 P-ZIP-20/19-1 DRAM (access time 70 ns)
HYB 511000BZ-80 Q67100-Q523 P-ZIP-20/19-1 DRAM (access time 80 ns)
HYB 511000BL-60 | Q67100-Q524 P-DIP-18-2 DRAM (access time 60 ns)
HYB 511000BL-70 Q67100-Q525

P-DiP-18-2 DRAM (access time 70 ns)

 DRA oss time

HYB !

HYB 511000BZL-60 | Q67100-Q528 P-ZIP-20191 | DRAM (access time 60 ns)
HYB 511000BZL-70 | Q67100-Q529 P-ZIP-20/19-1 DRAM (access time 70 ns)
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SIEMENS

HYB 5110008/BL/BJ/BJL/BZ/BZL

1M x 1-DRAM
L
1 1 --O———
o [ 8l s DIEI 260 s
WRITE (]2 17]] oo WRITE []2 250 0O
. . RAS []3 24[0 ¢As
ras []3 16| ] cAS T [O]4 231 NC.
NC. 5 2210 A9
T []4 15]] A9
a0 5 14]] a8
A0 (]9 180 A8
a1 (s 13[] a7 a1 1o 170 A7
A2 Q1 160 A6
7 1
w2 ) 2[] 46 a3 g2 15 45
A3 8 11[] a5 e 13 141 a4
Vee L19 10[] a4 SPPO0BG
SPPOOBES
P-DIP-18-2 P-S0J-26/20-1
A9 TZJ. e AO0-A9 Address Inputs
F-q CAS
DO =n RAS Row Address Strobe
ol :j s DI Data In
1.
SUS e DO Data Out
RAS 71 8 : CAS Column Address Strobe
=g TF ———
NG, k-t WRITE Read/Write input
s Vee Power Supply (+ 5 V)
A0 i 12 A Vss Ground (0 V)
A2 B TF Test function
1384 A3
- N.C. No Connection
VCC ﬁé 16
°q A4
AS Eo1
G
A7 21
Ezﬂ A8
SPPO0998 ‘
P-ZIP-20/19-1
Pin Configuration
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SIEMENS

HYB 511000B/BL/BJ/BJL/BZ/BZL

1M x 1-DRAM
WRITE ———d &
CAS —e—a Data In «—0
Buffer
No.2 Clock Data Out » 00
Generator | Buffer
F
TF
TN Column
10 Address 10 >
A0 —» [4%) Buffers (10) Column
Al —» 1 s Decoder
AZ—> Refresh [
A3 —» Controller  |q—
Sense Ampl. —
A4 —> ‘ " 1/0- Gating P
A5 —» Yy
Refresh
AE —» Counter (8) 002048 e
A7 — 5 Yy
A8 —» 4 L »
A—» [ R Row Row :
_E> Address 9 > Decoder | 12 Memory Array
Buffers (10) t
e o] No.t Clock [ 1
RAS Generator —V,
Substrate Bias o
Generator e— Vs
SPB00B67
. Block Diagram
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL

1 M x 1-DRAM
Absolute Maximum Ratings
Operating teMPErature FANGE ............ccccvvecriarmmrereierierercrsesseseeessessessassesessassessersessesessens 0to+70°C
Storage temperature raNQe...........ccovierreriiiiecieri et rre st e st sbra s e nas -55t0+150°C
SOIdEring tEMPEIALUIE ......o.cooriitiiieriri e sccrresrrssn e e ear e s e rcsssrasresseaareserasaeensesunnnsessasn 260 °C
S0lABIING HMB ...ttt et e e sa s eb e e s s saa s s e srerae s s e eee e s e sme s banaerenenann 10s
INPUL/OULPUL VORBGE -....c.cecvriiciicin st s -1to+7V
Test Function INPUt VOIAGE ........ccooeviiriircri st ee e -1t0+105V
Power supply VORAGE...........cccviiir e -1to+7V
POWEr diSSIPALION.......ociiii ittt b et st aens e s an e e 06w
Data out current (SHOt CIFCUIL) ......ocouiiirccirie e cirerecreen s cere s e s e s e e e e rnenanerene 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
TA=0t070°C; Vss=ov; Vcc=5Vi10%
Parameter Symbol Limit Values Unit | Test
min. max. Condition
input high voltage Vi 2.4 6.5 v P
Input low voltage Vo -1.0 0.8 v [V
Test enable input high voltage Vs | Vec+4.5(10.5 v [V
Test disable input low voltage Vigs |- 1.0 Vee+10|V |V
Output high voltage (Iour = — 5 mA) Vo 2.4 - v |V
Output low voltage (Ioyr = 4.2 mA) Vou - 0.4 v |V
Input leakage current, any input except TF Iy -10 10 pA (!
(0V<Vy<6.5V, all other pins =0 V)
Output leakage current o) -10 10 pA |V
(DO is disabled, 0 V < Vour < 5.5 V)
Average V¢ supply current: Iecy
HYB 511000B/BL-60 - 90 mA |23
HYB 511000B/BL-70 - 80 mA |29
o HYB 511000B-80 - 70 mA |23
(RAS, CAS, address cycling: tzc = trc min.)
Standby V¢ supply current (RAS = CAS = Vi) | Icco - 2 mﬂ—

Notes see page 38.
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SIEMENS

HYB 511000B/BL/BJ/BJL/BZ/BZL

1 M x 1-DRAM

DC Characteristics (cont'd)

T,=01t070°C; Ves=0V; Ve =5VE10%

Parameter Symbol Limit Values Unit | Test

min. max. Condition

Average Vi supply current during RAS only | Iegs

refresh cycles: HYB 5110008/BL-60 - 90 mA |2
HYB 511000B/BL-70 - 80 mA |2
HYB 511000B-80 - 70 mA |2

(RAS cycling: CAS = V: tge = fre Min.)

Average V¢ supply current during fast page | Iccs

modes: HYB 511000B/BL-60 - 70 mA |29
HYB 511000B/BL-70 - 60 mA |29
HYB 511000B-80 - 50 mA |23

(RAS =V, CAS, address cycling:

tpc = tpg mln.)

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

(RAS=CAS =V, -0.2V)

Average V¢ supply current during Iocs

CAS-before-RAS refresh mode:
HYB 511000B/BL-60 - 90 mA |2
HYB 511000B/BL-70 - 80 mA |2
HYB 5110008-80 - 70 mA |2

(RAS, CAS, address cycling: frc = tgc Min.)

For L-version only:

Battery backup current: Icer - 300 pA |21

average power supply current, battery backup

mode:

(CAS = CAS before RAS cyclingor 0.2V,

WRITE=V,c-02Vor0.2V,

AOto A9 =V,c—02Vorg.2yV,

DI=Vy,—0.2Vor0.2Vopen,

trc = 125 S, Inas = Tras MiN. ~ 1 48)

Input leakage current (only TF) Inry -10 +10 pA |

OVEV(TF) <V +05V)

All other pins not under test=0 V

Test function input current Ie - 1 mA |V

(Vee +4.5< Vi (TF) £10.5V)

Notes see page 38.
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL

1 M x 1-DRAM
AC Characteristics 4%
T,=01t070°C; Vec=5V210%; tr=5ns
Parameter Symbol Limit Values Unit
-60 . -70 -80
min. | max. min. | max. min. |max.
Random read or write tre 110 - 130 - 150 - ns
cycle time
Read-write cycle time trwe 135 - 155 - 175 - ns
Fast page mode cycle trc 40 — 40 - 45 - ns
time
Fast page mode read- trRWG 65 - 65 - 70 - ns
write cycle time
Access time from taac - 60 - 70 - 80 ns
RAS 6) 11)
Access time from teac - 20 - 20 - 20 ns
CAS 6) 11)
Access time from column | 74 - 30 - 35 - 40 ns
address 8)12)
Access time from CAS 7S - 30 - 35 - 40 ns
precharge 8)
CAS to output in low-Z | 15 0 - 0 - 0 - ns
Output buffer turn-off torF 0 20 0 20 0 20 ns
delay 7
Transition time tr 3 50 3 50 3 50 ns
{rise and fall) 5)
RAS precharge time trp 40 - 50 - 60 - ns
RAS pulse width tras 60 10.000 |70 10.000 |80 10.000 (ns
RAS pulse width (fast trasp 60 100.000 | 70 100.000 | 80 100.000 | ns
page mode)
RAS hold time TrsH 20 - 20 - 20 - ns
CAS hold time Icsh 60 - 70 - 80 - ns
CAS pulse width toas 20 10.000 |20 10.000 |20 10.000 |ns
RAS to CAS delay trep 20 40 20 50 20 60 ns
time m
RAS to column address | frap 15 30 15 35 15 40 ns
delay time 12)

Notes see page 38.
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL

1 M x 1-DRAM
AC Characteristics (cont'd) %9
To=01t070°C; Vec=5V210%; ty=5ns
Parameter Symbol Limit Values Unit
-60 -70 -80
min. |max. min. | max. min. | max.
CAS to RAS precharge | fcpp 5 - 5 - 5 - ns
time
CAS precharge time (fast | zcp 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 foan 15 - 15 - 15 - ns
time
Column address hold tan 50 - 55 - 60 - ns
time referenced to RAS
Column address to RAS | fgaL 30 - 35 - 40 - ns
lead time
Read command setup tacs 0 - 0 - 0 - ns
time
Read command hold IrcH 0 - 0 - 0 - ns
time 8
Read command hold time | tga4 0 - 0 - 0 - ns
referenced to RAS 8)
Write command hold time | fiycy 15 - 15 - 15 - ns
Write command hold time | fiycr 50 - 55 - 60 - ns
referenced to RAS
Write command pulse twp 15 - 15 - 15 - ns
width
Write command to RAS | fqwe 20 - 20 - 20 - ns
lead time
Write command to CAS | zew 20 - 20 - 20 - ns
lead time
Data setup time N | tos 0 - 0 - 0o |- ns

Notes see page 38.
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"SIEMENS : HYB 5110008/BL/BJ/BJL/BZ/BZL

1 M x 1-DRAM
AC Characteristics (cont'd) %5
Toa=0t070°C; Vec =5V +10%; tt=5ns
Parameter Symbol Limit Values Unit
-60 -70 -80

min. | max. min. | max. min. | max.
Data hold time Mt 15 - 15 - 15 - ns
Data hold time referenced | tp5 50 - 55 - 60 - ns
to RAS
Refresh period trer - 8 - 8 - 8 ms
Refresh period for trer - 64 - 64 - 64 ms
L-version only
Write command setup twes 0 - 0 - 0 - ns
time 10)
CAS to WRITE delay towp 20 - 20 - 20 - ns
time 10)
RAS to WRITE delay tewp 60 - 70 - 80 - ns
time 10)
Column address to tawp 30 - 35 - 40 - ns
WRITE delay tme 19
CAS setup time (CAS- tesn 10 - 10 - 10 - ns
before-RAS cycle)
CAS hold time (CAS- teHm 30 - 30 - 30 - ns
before-RAS cycle)
RAS to CAS precharge | fppc 0 - 0 - 0 - ns
time
CAS precharge time tepr 40 - 40 - 40 - ns
(CAS-before-RAS
counter test cycle)
CAS precharge time topn 10 - 10 - 10 - ns
Test mode enable setup | fres 0 - 0 - 0 - ns
time referenced to RAS
Test mode enabie hold trenn 0 - 0 - 0 - ns
time referenced to RAS
Test mode enable hold trenc 0 - 0 - 0 - ns
time referenced to CAS J

Notes see page 38.
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL

1 M x 1-DRAM

Capacitance
Tp=01070°C; Ve =5V 210 %; f=1MHz
Parameter Symbol Limit Values Unit

min. max.
Input capacitance (A0 to A9, DI) Cy - 6 pF
Input capacitance (RAS, CAS, WRITE, TF) Cp - 7 pF
Output capacitance (DO) Co - 7 pF
Notes for pages 33 to 37:

1) All voltages are referenced to V.

2) Iegt s Tocs s Iooa Tocs Iccr depend on cycle rate.

3) I, and I, depend on output loading. Specified values are measured with the output open.

4) An initial pause of 200 s 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) Vi, (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) toer (max.) defines the time at which the output achieves the open-circuit conditions and is not referenced to
output voltage levels.

8) Either frc Or tgey Must be satisfied for a read cycle.

9) These parameters are referenced to the CAS leading edge in early write cycles and to the WRITE leading
edge in read-write cycles.

10) twes» tawp» fown @nd fawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only.
If twes 2 twes (MiN.), the cycle is an early write cycle and data out pin will remain open-circuit (high impedance)
through the entire cycle; if fawp 2 tawp (MIN.), fowp = towp (MIN.) aNd Lyyp 2 fawo (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 tgc, (Max.} limit insures that ¢, (Mmax.) can be met. #., (Mmax.) is specified as a reference
point only. If txc;, is greater than the specified tqc, {(Max.) limit, then access time is controlled by fc.c .

12) Operation within the tg,p (Max.) limit insures that t,c (Mmax.) can be met. t,,; (max.) is specified as a reference
point only. If t,,; is greater than the specified t,, (max.) limit, then access time is controlled by t,, .

13) taas (Max.) = 1 us is only applied to refresh of battery-backup.
tras (Max.) = 10 us is applied to functional operating.
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL

1M x 1-DRAM
Waveforms
fre

v Tras Trp

H Y y
RAS ﬂ \

Y \L ]

fesn
ReD frst
——I,CRP ~—— —— [CpAS — - ,‘CRP ———

. Vi \
TAS %

Y - T i \ J

Ta
TraL
—-»l/ASR 4 —— fASC |

Yu
AO-A9 % Row coumn ¥ 7.4

a

fres = fare —]
—>| |———— = IRCH ‘-—-—

WRITE V|L/ W

—w|  fopp [

frac —! fopp |-—
You y
DO v Open Valid Data —
b ez - SPT00B68

7/ Don’t Care

4

Note: “TF” pin should be connected to V,, (TF) level or open,
if “Test Mode” is not used.

Read Cycle
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL

1M x 1-DRAM
fre
. Tras fre
[ — —
RAS
L\ | 2.
st
| freo TrsH ;
f
CAS " / - fpap — \—\ / /
hw
; ”RAL
f Fl TRaH | = foan |[~-—
he T et =
i /
AO-A9 % Row Column %
Ve ;
oL
v fup
M
WRITE /
| |
- WL
fwcr
hs | == fou r—
V‘H ———l a—
o, %{ Valid Data X7/ /
L
| Tomr !
Vou
DO Open
VoL SPT0086

Don’t Care

Note: “TF” pin should be connected to V,, (TF) level or open,
if “Test Mode” is not used.

Write Cycle (Early Write)
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL

1M x 1-DRAM
Trwic
fras fre
o — —
RS, I /
L
Treo Trsu
Wy feas
7 = o= N\ /
fesu
fASR fAR fRA
—— | ——— L
M \
AO-A9 % Row Column /
Vi T
: fawp
fawp
| fowp ==
Vi \
WRITE N
1 ,
V —>| ,DS j-——
H
DI % Valid Data
e /
m
v Trac — g e
OH N
DO Open Valid Data p—
Vou foiz —
—|  |-— SPT00870
P
% Don't Care
Note: “TF” pin should be connected to V, (TF) level or open,
if “Test Mode” is not used.

Read-Write Cycle
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL
1M x 1-DRAM

— | fpp |-—
Trasp
Y —
w "
L
fesu
’CRP fRCD ! —
—— | —e| Icas
Wy
CAS
" ;
AR
—a| fray e foan
fasg Tasc
V —>| |-—— —>| [t ——-—]
H
AD-A9 v %{ Row Column olumn
L —’—] %
~—faap — freH Tren [ oy
Vin '
WRTE %
L
|r—— ’M ™ ,M_» "AA—»
v Trac —— Fopy - fepa
oH - - -
Valid Validy ‘Volld*i
Do Vo Data 4 \ Data £ \ Data
—foppim— | | —lgrle— | | —Togrlm—

p | |— —| |—-— — | [|—— SPT00871
% Don't Care fez feiz foz

Note: “TF” pin should be connected to V,, (TF) level or open,
if “Test Mode" is not used.

Fast Page Mode Read Cycle
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL
1 M x 1-DRAM

e o e

Trasp
g ——
RAS N
VlL -
fore frep —= fp
= T —= feas
W
s, / A
L
~—— e fou fraaL
b | e hse|

Vi
a0 % Row }@g Column Column Columm
it

~— Tap e och~— Pych |~ ey [=—
WCR fues twes
— ] ,WCS et} — - | —

) ~
"

- fDS ] lDS“‘ ] st
—-| fDH '—— | ,DH | —-— fDH ——-—

Vi \ \
DI Valid Data }@{ﬂj Data Valid Data
; G z
four ]
Vou
DO Open
VOL SPT00872

Don't Care

Note: “TF” pin should be connected to Vi (TF) level or open,
if “Test Mode” is not used.

Fast Page Mode Write Cycle (Early Write)
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SIEMENS HYB 5110008/BL/BJ/BJL/BZ/BZL
, 1 M x 1-DRAM

—— ,RP‘_

Trasp

Vi ——
N

Terp
e
™

fasg
——t—]

Tra

Vi ow
A0-A9 v %{ Address
L

Ve
oL Torr
| —

SPTO0873

Don’t Care

Note: “TF” pin should be connected to V,, (TF) level or open,
if “Test Mode” is not used.

Fast Page Mode Read-Write Cycle
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL

1 M x 1-DRAM
—
frc
H \
RS, N J[ N 1/
L
fopy |12 feo —=1 fesn | fou
__ Vu % y f__
CAS
W = frap ——[ -
et TRpp — o
far
he ol | bel L
Viu

o DO e
L
— Fros H— fory |=—
Vi
WRITE /
Ve

—-] fCAC ——

et A5 —

fanc —| TopF [——

Vou
D0 Valid Data —
You foz

SPT00876
Don't Care

Note: “TF” pin should be connected to V,, (TF) level or open,
if “Test Mode” is not used.

RAS-Only Refresh Cycle
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL

1 M x 1-DRAM
Tre
v Tras —-— frp —=
™M L—%
VIL \(; b \__
Trec
o fop {— feur
fesplm—

Yin

CAS _
7

Vou
_—
Do ) Open
—_—
Vo SPT00875

. WBITE = Mars A9 =Don’ % )
Note: WRITE=Don’t Care, AO—A9=Don't Care /A Don't Care

Note; “TF” p‘;'n should be connected to V,, (TF) level or open,
if “Test Mode” is not used.

CAS-Before-RAS Refresh Cycle
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SIEMENS HYB 5110008/BL/BJ/BJL/BZ/BZL.

1 M x 1-DRAM
fre
v Tras = frp = Tras
_ W — /
RAS
PN v N\ ,
fogp freo
Al —| hsn | fer
Ve
CAS
W ~—Trap —>] k
<"‘+’RAL_>
M
f 1
ha (L) Dl 1L
Vi
AO-A9 Row Column /
M
2 _’I fRCS—L'_ —>| ’RRH%
H
WRITE
e /
[t [ pp -~
Trac —! Fopp =
Vou y
o, Valid Data —
o f_CLL .— SPT00876
% Don’t Care
Note: “TF” pin should be connected to V,, (TF) level or open,
if “Test Mode” is not used.

Hidden Refresh Cycle (Read)

Semiconductor Group 47



SIEMENS HYB 5110008/BL/BJ/BJL/BZ/BZL
1M x 1-DRAM

f

fre
y fras - Fpp ! Tras
(0]
RAS " N \ /
fomp frep
Vm l |~t— —:— fRSH ~e— fCHR
RS 7 /
' "o - Trap - ‘f
, RAL—
1 e f
ha 1 ‘Tsc | o _rb

Y y
A0-A9 %‘ Row Column /% %
7 k

—-—fRAD—»

Frw —=

—=! tucs

¥, f
S \ai 7
L

[c— ’DH —-

. ey
(" 3
DI ) . 7 | Vold Data X7 7
L
OH
DO Open
Vo SPT00877

Don't Care

Note: “TF” pin should be connected to V,, (TF) level or open,
if “Test Mode” is not used.

Hidden Refresh Cycle (Write)
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HYB 511000B/BL/BJ/BJL/BZ/BZL
SIEMENS 1 M x 1-DRAM

y e
(N
W Trsn
RAS v

L

four—| [=feer

v ™ ks 1
o H —— L——,
CAS

i

_bl ’ASC —
VIH
AO-A9

i

Read Cycle

itadPe
VoH T
DO v Open Valid Data
o
fhes 14—
v ez > fogu [
W
WRITE
N i
. (= facy—

Write Cycle
Vou

Yo

| fawe

o ’wcs’df‘ Fuen =1
W, we Y

fos =] | foy —

n /////////////////4 Valid Data

Read-Write Cycle [ foac—
v ’CLZ *
OH ’
DO Valid . Data

o

7
7

7%7////////

]<—— fap——t ’cwﬂ*_—.l
fowo —1 =+ e

! ”3?;&“ Y
{//A ‘Don’t Care . ‘IDH e — SPT00997

Note: “TF" pin should be connected to V,, (TF) level or open,
if “Test Mode” is not used.

CAS-Before-RAS Refresh Counter Test Cycle
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL
1 M x 1-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 wouid 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.

An, Am
An, A A ?
n, Am 256K Q
Block [ —©° Normal
[Nch
AAD | o, Am [ 256K 1B & TF
Block g
[0/ ] An, Am o]
———————0,
C\_(L
An, Am 255K —oo Normal

Block Nch

&__T‘:?_i

c
C

An Am [ 256K |2

Block |=———1

o

SPS00879

TF = Super voltage; Test Mode
TF = V. (TF) level or High-Z; Normal

Truth Table in Test Mode Function

A B o] D DO

0 0 0 0 0

1 1 1 1 1
otherwise Hi-Z

Block Diagram in Test Mode
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SIEMENS HYB 511000B/BL/BJ/BJL/BZ/BZL
: 1M x 1-DRAM

Block Diagram in Test Mode

“Test Mode” function is performed on any of the timing cycles including fast page mode when “TF”
pin is held on “super voltage (Voc + 4.5 V (Vo = 5 V £ 10 %), max. voltage = 10.5 V)” for the
specified period (f1rs, trenr and #rence; 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): This “Test Mode” function is implemented from Revision “C”.
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Test Mode Cycle
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