SIEMENS

1

M x 4-Bit Dynamic RAM

Low Power 1 M x 4-Bit Dynamic RAM

Advanced Information

1 048 576 words by 4-bit organization
0 to 70 °C operating temperature

Fast access and cycle time
RAS access time:
60 ns (-60 version)
70 ns (-70 version)
80 ns (-80 version)
CAS access time:
20 ns

Cycle time:

110 ns (-60 version)
130 ns (-70 version)
150 ns (-80 version)

Fast page mode cycle time
45 ns (-60 version)
45 ns (-70 version)
50 ns (-80 version)

HYB 514400BJ/BT-60/-70/-80
HYB 514400BJL/BTL-60/-70/-80

@ Single + 5V (+ 10 %) supply with a built-in V,,, generator

® {ow power dissipation

max. 605 mW active (-60 version)
max. 550 mW active (-70 version)
max. 468 mW active (-80 version)

Standby power dissipation:
11 mW standby standby (TTL)
5.5 mW max.standby (CMOS)

1.1 mW max.standby (CMOS) for Low Power Version

® Qutput unlatched at cycle end allows two-dimensional chip selection

Read, write, read-modify write, CAS-before-RAS refresh, RAS-only refresh, hidden refresh, fast

page mode capability and test mode capability
All inputs and outputs TTL-compatible
1024 refresh cycles / 16 ms

1024 refresh cycles / 128 ms Low Power Version only
Plastic Packages: P-SOJ-26/20-5 and P-TSOPII-26/20-1 with 300 mil width
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S HYB 514400BJ/BJL/BT/BTL-60/-70/-80
SIEMEN 1 M x 4-DRAM

The HYB 514400B is the new generation dynamic RAM organized as 1 048 576 words by 4-bit. The
HYB 5144008 utilizes CMOS silicon gate process as well as advances circuit techniques to provide
wide operation margins, both internally and for the system user. Multiplexed address inputs permit
the HYB 514400B to be packed in a standard plastic P-SOPJ-26/20 or P-TSOPII-26/20 package.
This package size provides high system bit densities and is compatible with commonly used
automatic testing and insertion equipment. System oriented feature include single +5 V (+ 10 %)
power supply, direct interfacing with high performance logic device families such as Schottky TTL.

Ordering Information

Type Ordering Code Package Descriptions
HYB 514400BJ-60 Q67100-Q756 P-S0J-26/20-5 DRAM

(access time 60 ns)
HYB 514400BJ-70 Q67100-Q757 P-80J-26/20-5 DRAM

(access time 70 ns)
HYB 514400BJ-80 Q67100-Q758 P-S0J-26/20-5 DRAM

(access time 80 ns)
HYB 514400BJL-60 on request P-S0J-26/20-5 DRAM

(access time 60 ns)
HYB 514400BJL-70 Q67100-Q762 P-S0OJ-26/20-5 DRAM

(access time 70 ns)
HYB 514400BJL.-80 Q67100-Q764 P-S0J-26/20-5 DRAM

(access time 80 ns)
HYB 514400BT-60 Q67100-Q749 P-TSOPII-26/20-1 DRAM

(access time 60 ns)
HYB 514400BT-70 Q67100-Q750 P-TSOPII-26/20-1 DRAM

(access time 70 ns)
HYB 514400BT-80 Q67100-Q751 P-TSOPH-26/20-1 DRAM

(access time 80 ns)
HYB 514400BTL-60 on request P-TSOPII-26/20-1 DRAM

(access time 60 ns)
HYB 514400BTL-70 on request P-TSOPH-26/20-1 DRAM

{(access time 70 ns)
HYB 514400BTL-80 on request P-TSOPII-26/20-1 DRAM

(access time 80 ns)
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80
1 M x 4-DRAM

-
P-S0J-26/20-5

P-TSOPII-26/20-1
—-0—————
o1 O 260 Vo5
102 2 250 104
WRITE (}3 2401 103
RAS [J4 230 CAS
AS 5 22|] OE
A0 ]9 18]1 A8
At [O10 173 A7
A2 1 16[1 A6
A3 []12 1500 A5
Ve 013 140 A4
SPP02186
Pin Configuration
Pin Names
AQ-A9 Address Input
RAS Row Address Strobe
CAS Column Address Strobe
WE Read/Write Input
OE Output Enable
101 -104 Data Input/Output
Vee Power Supply (+ 5 V)
Vss Ground (0 V)
Semiconductor Group 99
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1 M x 4-DRAM
i/01 1/02 1/03 1/04
Data In Data OQut ‘
Buffer Buffer Ok
WRITE & I j ‘
CAS —9— T s 4
No.2 Clock |,
Generator |
. Column <
0 Address 10 P
A0 —» Buffers (10) Column
Al —» Decoder
AZ—> Refresh [
A3 — Controller  |q¢
Sense Ampl.
A —> ! /0 Gating 4
A5 —P
Refresh 44 102
AB —» Counter {10) “e X44---
7 —» YYY
A T .
A8 —» >
A9 —> :> Row Row : Memory Array
| 10 Address 10 > 1024
Buffers (10) Decoder : 1024x1024x4
RAS R No.1 Clock
Generator V.
Subsirate Bias Ve
Generator le— Vs
SPB02185
Block Diagram
Semiconductor Group 100
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80
1 M x 4-DRAM

Absolute Maximum Ratings

Operating temperature range
Storage temperature raNge... ... ..o v rrrrerrrerstee ettt ee e nees
Soldering EEMPETATUIE .......coviiiiieceerireetet et et eee sttt ee e eeeeneneneeares
SOlAENING IME....orviiere ettt

Input/output voltage
Power SUPPlY VORAGE ...ttt

Data out current (ShOrt GIFCUIL) ........cceeeeirecei 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
Th=01070°C, Vs =0V, Voe =5V £10%, t; =5 ns

Parameter Symbol Limit Values Unit | Test
min. max. Condition

Input high voltage Vi 24 6.5 v [P
Input low voltage Vv, -1.0 0.8 v oW
Output high voltage (Ioyr = — 5 mA) Von 24 - v "
Output low voltage (Joyr = 4.2 MA) Vy - 0.4 v |
Input leakage current, any input Iy -10 10 pA (v
OV <V,<7, allotherinput=0V)
Output leakage current Loy -10 10 pA |l
(DO is disabled, 0 < Vour < Vi)
Average V. supply current ot mA |23

-60 version - 110

-70 version - 100

-80 version - 85
Standby V¢ supply current Ieco - 2 mA |-
(RAS=CAS = V)
Average V¢ supply current during RAS-only | Ioc, mA |2
refresh cycles -60 version - 110

-70 version - 100

-80 version - 85
Average Vc supply current during fast page | Iecs mA |23
mode operation -60 version - 70

-70 version - | 70

-80 version - g 60

Notes see page 107.
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80
1 M x 4-DRAM

DC Characteristics (cont'd)
T,=01070°C, Vs =0V, Voc =5V 10%, 1y =5ns

Parameter Symbol Limit Values Unit | Test
min. max. Condition

Standby Ve supply current Iecs - 1 mA |
(RAS =CAS =V -0.2V)
Standby V¢ supply current Iecs - 200 LA |-
(RAS = CAS = V¢ — 0.2 V) for Low Power
Version
Average V. supply current during Iecs mA |2
CAS before RAS refresh mode 1

-60 version 1— 110

-70 version - 100

-80 version - 85
For Low Power Version only: Iocr - 300 HA |-
Battery backup current (average power supply |
current in battery backup mode): !
(CAS = CAS before RAS cycling or 0.2 V,
WRITE = V- 02Vor0.2V,
AOto A10=V c—-02Vor02V,
Dl = Ve — 0.2V or0.2V oropen,
tac = 125 S, faas = fras MiN = 1 us)

Notes see page 107.
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1 M x 4-DRAM
AC Characteristics ¥
Th=01070C; Vo =5V +10%; k= 5ns
Parameter Symbol Limit Values J Unit
-60 -70 -80 ;
min. max. min. max. min. max. |
Random read or write |t 110 - 130 - 150 - ns
time
Read-write cycle time | fpcw 165 - 185 - 205 - ns
Fast page mode tec 45 - 45 - 50 - ns
cycle time
Fast page mode trrwe 100 - 100 - 105 - ns
read/write cycle time |
Access time from Trac = 60 - 70 - 80 ns
RAS 6) 11)
Access time from feac - 20 - 20 - 20 ns
CAS 6) 11)
Access time from fan - 30 - 35 - 40 ns
column address & 12)
Access time from tepa - 40 - 40 - 45 ns
CAS precharge © J\
CAS to output in torz 0 |- 0 - 0 - ns
low-Z © }
Output buffer turn-off | fope 0 |20 0 20 0 20 ns
delay from CAS 7 !
Transition time fr 3 50 '3 50 3 50 ns
{rise and fall) ®
RAS precharge time | tze 40 - 50 - 60 - ns
RAS pulse width fRAs 60 10000 |70 10000 |80 10000 |ns
RAS pulse width in frasp 60 200000 | 70 1200000 | 80 200000 | ns
fast page mode |
RAS hold time trsH 20 - 20 - 20 - ns
CAS hold time TesH 60 - 70 |~ 80 - ns
CAS pulse width foas 20 10000 |20 110000 |20 10000 |ns
RAS to CAS trep 20 40 20 |50 20 60 ns
delay time ' :
RAS to column trap 15 30 15 135 15 40 ns
address delay !
time 12 }

Notes see page 107.
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1M x 4-DRAM
AC Characteristics (cont'd)”
Tp=01t070"C; Vec=5V+10%; tr=5ns
Parameter Symbol Limit Values Unit
-60 -70 -80
min. max. min. max. min. max.
CAS to RAS Iorp 5 - 5 - 10 - ns
precharge time
CAS precharge time | fcpy 10 - 10 - 10 - ns
CAS precharge time | i¢p 10 - 10 - 10 - ns
in fast page mode
Row address setup | fasr 0 - 0 - 0 - ns
time
Row address hold tRaH 10 - 10 - 10 - ns
time
Column address tasc 0 - 0 - 0 - ns
setup time
Column address hold | zcan 15 - 15 - 15 - ns
time
Column address to tRaL 30 - 35 - 40 - ns
RAS lead time
Read command tres 0 - 0 - 0 - ns
setup time
Read command hold | fgen 0 - 0 — 0 - ns
time ®
Read command hold | 7z 0 - 0 - 0 - ns
time ref. to RAS ®
Write command hold | fycy 10 - 15 - 15 - ns
time
Write command hold | fycr 50 - 55 - 60 - ns
time ref. to RAS
Write command twe 10 - 15 - 15 - ns
pulse width
Write command to trwe 20 - 20 - 20 - ns
RAS lead time
Write command to towL 20 - 20 - 20 - ns
CAS lead time
Data setup time ¥ Ios 0 - 0 - 0 - ns
Data hold time 9 ton 15 - 15 - 15 - ns

Notes see page 107.
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1M x 4-DRAM
AC Characteristics (cont'd)?
To=01070°C; Vec=5V210%; t;=5ns
Parameter Symbol Limit Values Unit
-60 -70 -80
min. [‘ max. min. max. min. max.
Refresh period feee |- |16 - 16 - 16 ms
Refresh period Low | fper |- 128 |- 128 |- 128 |ms
Power Version
Write command twcs 0 - 0 — 0 - ns
setup time 19 |
CASto WRITE delay | fewp | 50 - 50 r_ 50 - ns
time 19
RAS to WRITE delay | tgwp 90 - 100 - 110 - ns
time 19
Column address to tawp 60 — 65 - 70 - ns
WRITE delay time @
CAS setuptime (CBR | t¢sn 5 - 5 - i 5 - ns
cycle) |
CAS hold time (CBR | tcun 15 - 15 - { 15 - ns
cycle) |
RAS to CAS tapc 0 - 0 - 0 - ns
precharge time
CAS precharge time | zcpr 30 - 40 - | 40 - ns
(CAS before RAS
counter test cycle)
Write command twrs 10 - 10 - 10 - ns
setup time (test mode
entry)
Write command hold | fyry 10 - 10 - 10 - ns
time (in test mode
entry cycle)
Write to RAS twap 10 — 10 - 10 - ns
precharge time (CBS {
cycle)
Write to RAS hold tWRH 10 - 10 - 110 - ns
time (CBR cycle) |
OE command hold ToEH 20 - 20 - \ 20 - ns
time 1
OE acces time foea - 20 - 20 § - 20 ns

Notes see page 107.
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1 M x 4-DRAM
AC Characteristics (cont'd)®
To=0t070°C; Vee =5V 10 %; tr=5ns
Parameter Symbol Limit Values f Unit

-60 -70 -80
min. max. min. max. min. max.
RAS hold time thoH 10 - 10 - 10 - ns
referenced to OE ‘
Qutput buffer turn-off | 7oz 0 20 0 20 0 20 ns
delay from OE
Data to CAS low foze 0 - 0 - 0 - ns
delay '
Data to OE low tozo 0 - 0 - 0 - ns
delay ' g
CAS high to data foon 20 - |20 - 20 - ns
delay 1®
OE high to data tooo 20 - 20 - 20 - ns
delay 19
CAS hold time after | toech 20 - 20 - 20 - ns
OE low “
Notes see page 107.
Capacitance
To=01070°C; Vee =5V +10%; f =1 MHz
Parameter Symbol Limit Values Unit
min max.

Input capacitance (A0 to A9) Cy - | pF
Input capacitance (RAS, CAS, WRITE) Cn - 7 pF
Output capacitance (101 to 104) Cpo - 1\ pF
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80
1 M x 4-DRAM

Notes for pages 101 to 106:
1) All voltages are referenced to Vg
2) Iecy, Ioca , Icca @and Iocq depend on cycle rate.
3) Iect s Icca depend on output loading.

4) An nitial pause of 200 ps s required after power-up followed by 8 RAS cycles of which at least one cycle has
to be a refresh cycle, before proper device operation Is achieved. In case of using the 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 tmes are also
measured between V, and V.

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

7) Ty (max.), fogz (max.) defines the time at which the output achieves the open-circuit conditions and are not
referenced to output voltage levels.

8) Either frcy or frry Must be satisfied for a read cycle.

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

10) fwes » Trwo « fowp and fawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only.
If twes > fwes (min.), the cycle is an early write cycle and data out pin will remain open-circuit (high
impedance) through the entire cycle; if tgwp > frwp (MIN.), fowp > fowp (Min.) and fawp > fawp (Min.), the cycle
1s a read-wnte cycle and /O will contain data read from the selected cell. If neither of the above sets of
conditions s satisfied, the condition of I/O (at access time) is indeterminate.

11) Operation within the fgep (Max.) Imit ensure that fgac (Max.) can be met. frep (Max.) 1s specified as a
reference point only. If fgap 18 greater than the specified fgep (Max.) limit, then access time is controlled by
Teac:

12) Operation within the frap (Max.) hmit ensured that frae (Max.) can be met. frap (Max.) s specified as a
reference point only. If fgap 1S greater than the specified fgap (Max.) hmit, then access time 1s controlled by f44 .

13) AC mesurements assume I+ =5ns
14) Either tpz¢ or thzo must be satisfied.

15} Either tcpp Or fopp Must be satisfied.
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SIEMENS

HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1 M x 4-DRAM

foe—————————— IrRC
IRAS IRP =
v n
RAS TH \ \
VL P !
CSH
[~<— IRCD = IRSH ‘(fCRP,
Vv ‘ | |
H \ IcAs / :
CAS N\ | /T
IL ([RAD IRAL ] ‘
= |
fASR > [CAH [~<— ,
1asc ! tASR
v ﬂ HEv‘ | e ! lﬁ' -
H " Row 7 Column Row
A0-A9 Vi Address Address Address
\ ‘ ‘ | ‘ " trCH
—= I
IRAH IRCS 3
‘ > |- —> [RRH |=<—
—_— H rt ; Q
WRITE & W\ | M\\
L
1L P ‘ TAA |
H |
‘ —1 10EA < !

— H R N
z  /IMNATOdOMAa |
| } )

tpzcy ; fcop
Lo
’ tobp
v == IDZ0 | =<
U01-/04 i
(Inputs) Vi I teac
s IOFF
H — ! |-
! loEz I
v =i ICLZ
1/01-1/04 OH
(Outputs) HiZ §< Valid Data Out HiZ ——
OL ;
trRAC
& H” or“L
Read Cycle
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SIEMENS

HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1 M x 4-DRAM
e S IRC
e [RAS —— = < [RP =
vV ——
RAS H \ /’—_\_—
V I I
I < fesH———— || |
~——IRCD IRSH ’_étc"”’
H S fcas —= f*
CAS v \\ / /
t TR | ; IRAL |
TASR = ICAH =<
- e IASCI TASR
[ e
A\ . | . )}
H Row /' Column N R
A0-AS @gu\ddres‘s )@( Address &N\ \X Address
?‘ — e — Jf cwr 4}1
Iran twes |
v e “[
we
[ IH
WRITE v, & g&\
" e IWCH e
- IRWL >
OF " M
iL
Ips | 1
v I =
1/01-y04 H
(Inputs) v _——<Vahd Data In \[
L x
A\
/01-1/04 OH 7
1
(Outputs) oL
& H” or “L
Write Cycle (Early Write)
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1 M x 4-DRAM
trRC .
- —- tRAS — o] | IRP =]
_ vV, —
RAS H N )
V;
L L0 S ———
- IRCD —le— RS —> fcrp
v
H e [CAS = /T
CAS Vi \\\ ,/
IRAD 1 fRAL
;ASR ) fasc' = ICAH |~=— IASR)
v | s =Suly SO !
H Q \
R Y Col Row
TR\ 70\ @E A\
A T
: - ' Icwi |
RAH
TRWL)
v —d WP
H
WRITE §
iL 3 1
3 l0EH
VIH
ok ( N
ViL m\ /||toop \\\\
—lID7O0| e | “<“ p e t D
w DS
. Ipzc ‘ | oy e
- toEz
\Y — e
1/01-/04 ™
(nputs) v, w §§< Valid Data &
Iciz !
—— =
toEA
A
1/01-/04 OH Hi-Z ,QZL Hi-Z
(Outputs) Y

“H” or “L”

Write Cycle (OE Controlied Write)
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SIEMENS

HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1M x 4-DRAM
trwe i
| fRAs — \ iRP |
. | -
| |
; i b
—c H | ‘
RAS v i fcsy . 1 ‘
IL L P |
‘ [ tRCD > tRsH = )
i ‘ ‘ tfcas i e ICRP —<—
H ‘ \\ ‘ /_/l_'_
— i ' } :
CAS ViL } ! ] ‘
|
i p = fCAH —~=— i
. RAH \ | tASR |
= s | ‘ ‘
e—[ASR‘é — | (__‘ i )l ——
L
A0 - A9 IH Row Column & Row
Address Address Address
Vi 3 — :
! : tawp fewr
—=— IRAD < tcwp 1 ~ tRWL ]
et IRWD
1 < e
H N
WRITE & l \ A&\
i ; ‘
| 1 oo ! 144 —— !
. |
)‘ IRCS == | >~ [OEA —<— —=» IOFH —=—
H ‘ ‘ N
. OE Vi \ /T P & \
i = [pzo |== i ' ips
! | e —
[ tnzc | ‘ !
- o
v ‘ ‘ez IDH 2w
vo1vos M \ | @{ Vel N
(Inputs) Vi | ‘ L
)l ICLZ (== :tODD
fcac P <
LT foez
\Y h
V01-1/04 ©OH '~
(Outputs) oL ! Out
~— IRAC |
“H® o L

Read-Write (Read-Modify-Write) Cycle
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1 M x 4-DRAM

HYB 514400BJ/BJL/BT/BTL-60/-70/-80

SIEMENS

1,30  H., §

i 3 7 10,
no 7 wmo n, A
L. 74 N\ mieq PP (sindnQ)
s, a HO ¥YO/M-10/1
1 Say A
- 1 saz) L |
' s ! = e —
Hay 30 ¥vy Hap . |zd01 vvp ==  HA}| 7301 ovdg
| = | o
- A HAO, < U& :mvaﬂf aao} bvo;
HA0, - | |, - [ I
! — z1 7121 T | T d
u[ mIeq uf vleq V7 QE ﬁnﬂﬁ .7 A (Smdup
¥ o | N - i POMTON
aaog P aqoy zag | n P *n —— A
=210 e (074,
Vao; vdoy f , 7 4 -
' A
|
%, A / / § IR ()
S | - : | . A
! vio; ! vaoy vio] I
S AM] e AN e —Sp M) (e ~wy 1
)A amyy ,/ amvy l.»@# amvy 3 § A ALDAM
T HI A
B e [ S e . -
740, , = N ¥ o'
A%.EEWV —— amay | | << AMD] = ,;,GN W q&&qk& | !
MDY amdoy — - =] | : _ _ .
$53IppY ) ; SsaIppy ssa s3] SSAPPY A
o X072 s X its Y0t YO M 6v-o
: /
i | ! L ~ L A
e W mvowSﬁlT = Mﬁ_ﬂ.ﬂl 7 7 asvy
e -~ WU | HVOy HYOp L= w5
- 1 , J«.&W 1=>
‘ / \
- |N\ s¥07 / \|A| s¥Ig |l|V./ o $¥0p — / 3 HI SYD
I~ JuDp , A
S dD] e < @DU} -
LR - OM¥d) ———=
dug = HS1 LN
SVia
" o s

dsvg

Fast Page Mode Read-Maodify-Write Cycle
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1 M x 4-DRAM
IRASP |
v ‘ $‘ IRP e
- HTT M—
RAS \ /N
IL S
‘ s IPC —‘—>‘ ~e—  [RHCP —o
IRC |
< R o | ICP | ‘ ~RSH,,
. | P
. ' | teas CRP
VIH -eICAS>-1 ez [CAS— ol 15 et
CAS . \\ / J i\
IcsH —==] i *
IRAH | ‘ | | " |tcan
= T ICAH f==— > ICAH S - -
tASR tasc] fasc) \ TASR
N s Ui e B g R
Row Column Column N\ Column Row
A0-A9 Vi w Address & Address A Address
| tRAD Fe l treH
! | IRCH->| ' =
‘ tRCS‘ | ZBCs
| 1 ] ,
WRITE !
Vi ! |
IRRH—~=—
e TAA —mt
v ‘IOEA—e» TOEA ~c—
| I
6- 1H
E A
iL ‘
lws— ltnze = e Ipzc
| . tcop
— -
2 tuzof.e -
\Y S IODD e topp
Vo104 i T
(Inputs) ‘ ;
p v - W - AN
Icag toFF ' torr
; i SN Dy
RAC terz =~ [OEZ 10F7 |l—=—
\YS — - —— — -
1/01-/04 ©OH ( vald Val >__
d Vald
(Outputs) v Data é)u[ Dataﬂ (‘)ut Data Oue
OL
&\ H” or“L

Fast Page Mode Read Cycle
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HYB 514400BJ/BJL/BT/BTL-60/-70/-80
SIEMENS 1 M x 4-DRAM

IRASP
\Y
— IH ‘\
RAS v,
‘}e IPC — = l
~< [CAS ;(tCAS>
IRCD I I
v -7 tcp =
—_ H R \
CAS \
ViL ‘ y ‘
I I
IRAH ! st tcan ISR
tasg |7 [ T loamee— ) g 2 foan =1 e —
AY - e #tASC S —— —— i~
A0-A9 H ow Column / Column Colurmn Row
V. Addr Address \_Address Address Address
L I - fowr=>—
) =t fowr == ~=[CWL >= - TR
—= IRAD ’--& twes e twes
| twes e : :

U IWCH = | TWCH = L IWCH | ==

o
VIH twp L. twe.
SRR 4

7

ot IDH | >ﬂ IDH - o= [DH

IDS Ips
|l

v = iyl
/01./04 ™ Valid Valid Vahd }&
(Inputs) Vi Data In Data In Data In

v
/O1-1/04 OH
(Outputs) VoL HI-Z

“H” or“L"

Fast Page Mode Early Write Cycle
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80
1 M x 4-DRAM

- IrRC —_— S
| — IRAS ———— == = IgP ‘
v g |
RAS H \ \ | !
ViL | | }
| ' 1 ! [
| CRP ‘\ - i
‘ {trpC i |
— H T ' ; }
CAS v : ! ! I
IL 1IRAH !
~ IASR ’
IASR | —— -
v R —— ;
IH N f R R
AQ-A9 v WAd&&s@ \ i\\\ X Adcg'gss
1L f A
Vv
/01-/04 ©OH HLZ
(Outputs) VoL
&\ H” or “L

RAS-Only Refresh Cycle
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80
1 M x 4-DRAM

IRC

e [RP— 2] IRAS

m VIH _/ \

— ! [RPC =

— | fCPN [E=— ICHR

Vv
—_— IH 4
CAS v / \

e\ e\ AW

ViL

—>=  ICDD |-

A"
YO1-/04 H )
(Inputs) QAN §

Vi

- 3 toDD ' =<

v
L01-1/04 ©OH \
(Outputs) VoL 4

HI-Z
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80
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HYB 514400BJ/BJL/BT/BTL-60/-70/-80
SIEMENS 1 M x 4-DRAM
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ENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80
SIEM 1 M x 4-DRAM

Test Mode

As the HYB 514400BJ/BJL/BT/BTL is organized internally as 512K x 8-bits, a test mode cycle using
8:1 compression can be used to improve test time. Note that in the 1M x 4 version the test time is
reduced by 1/4 for a linear test pattern.

In a test mode “write” the data from each [/O1 pin is written into eight bits simultaneously (all “1” s
or all “0” s).The I/O2-1/0O4 inputs are not used for writing in test mode. In test mode “read” each /O
output is used for indicating the test mode result. If the internal eight bits are equal, the /0 would
indicate a “1”. If they were not equal, the I/O would indicate a “0”.Note that in test mode ,read” I/O1-
/O3 are always driven to ,ones" ,i.e. all outputs wilt be ,1“s for a test mode ,pass". The WCBR cycle
(WRITE, CAS before RAS) puts the device into test mode. To exit from test mode, a “CAS before
RAS refresh”, “RAS only refresh” or “Hidden refresh” can be used.

Addresses A10R, A10C and AOC are don‘t care during test mode.
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