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 + 5 V (+ 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

@ Output unlatched at cycle end allows two-dimensional chip selection
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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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HYB 514400BJ/BJL/BT/BTL-60/-70/-80
1 M x 4-DRAM

SIEMENS

The HYB 514400B is the new generation dynamic RAM organized as 1 048 576 words by 4-bit. The
HYB 514400B 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 5144008 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 + 5V (£ 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-SQJ-26/20-5

DRAM
(access time 60 ns)

HYB 5144008J-70

Q67100-Q757

P-50J-26/20-5

DRAM
(access time 70 ns)

HYB 514400BJ-80 Q67100-Q758 P-S0J-26/20-5 DRAM

{(access time 80 ns)
HYB 5144008JL-60 on request P-S0J-26/20-5 DRAM

(access time 60 ns)
HYB 514400BJL-70 Q67100-Q762 P-S0J-26/20-5 DRAM

(aceess time 70 ns)
HYB 514400BJL-80 Q67100-Q764 P-80J-26/20-5 DRAM

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

(access time 60 ns)
HYB 514400BT7-70 Q67100-Q750 P-TSOPII-26/20-1 DRAM

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

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

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

(access time 70 ns)
HYB 5144008BTL-80 on request P-TSOPI!-26/20-1 DRAM

(access time 80 ns)

Semiconductor Group
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80
1M < 4-DRAM

-
P-S0J-26/20-5
P-TSOPII-26/20-1
—O
o1 1 260 Vss
1oz ]2 2500 104
WRITE ] 3 2411 103
RAS (] 4 231 CAS
A3 []5 22] Ot
A0 ]9 18[0 A8
Al 10 173 A7
A2 11 16[1 A6
A3 []12 1511 A5
Vee 013 140 A4
SPP02185
Pin Configuration
Pin Names
AD-A9 Address Input
RAS Row Address Strobe
CAS Column Address Strobe
WE Read/Write Input
CE Output Enable
I01-104 Data Input/Output
Vee Power Supply (+ 5 V)
Vas Ground (O V)
Semiconductor Group 99
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1 M x 4-DRAM
1/01 1/02 1/03 1/04
Data In Data Out ¢ AF
Buffer Buffer O
N 3 2 4
WRITE &
CAS 4 4
No.2 Clock <
Generator
Column <
10 1  Address 10 D
AQ —» Buffers (10) Column
Decoder
Al —»
AZ—¥ Refresh  [¢
A3 — Controller |g
Sense Ampl. 7
AL —p ¢ I/0 Gating
AS —» Ref rash
efres
AB — Counter (10) ---1%4---
A7 —» @ .
A8 —» >
A9 —» Row Row : Memory Array
___—:10 A Address 10 > Decoder | 1024 | 1024x1024x4
Buffers (10) :
s ———» "1, S L
Substrate Bias ce
Generator e— Vs
SPBOZ185
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 .......coovie et ettt ee e ee et e e eeatesnae e, 0to70°C
Storage temperature range...........cocoveiieiiieeceeee e ~55t0+150°C
SOolAErNG EEMPEIAIUIE ...oiiiieii ettt eeee e e e ee e aaen 260 °C
SOMEING LB vttt e e e a et e et eent et et e eeeeeeeas e e e eeee e 10s
IPPUL/OUIPUT VORBGE ... s e e et et emeenae s -1to+7V
POWEr SUPPIY VORAGE ... e ettt e en e e e e eeee e eereans -1to+7V
Data out current (ShOrt CINCUIY .........ooouiieiei 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
TA=0t070 HC, VSS=OV; VCC=5Vi1oo/D, tr=5ns

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

Input high voltage Vi, 2.4 6.5 v M
Input low voltage V, -1.0 0.8 v ¥
Output high voltage (Ioyr = — 5 mA) Ve 2.4 - v |
Output low voltage (Ioyr = 4.2 MA) Vy - 0.4 v "
Input leakage current, any input Iy -10 10 pA v
OV <V, <7, all cther input = 0 V)
Output leakage current Loy -10 10 pA |
(DO is disabled, 0 < Vg7 < V)
Average V.. supply current Ieer mA |23

-60 version - 110

-70 version - 100

-80 version - 85
Standby V¢ supply current leco - 2 mA |-
(RAS =CAS =V,)
Average V¢ supply current during RAS-only | 7ocs mA |2
refresh cycles -60 version - 110

-70 version - 100

-80 version - 85
Average V¢ supply current during fast page | locs mA |23
mode operation -60 version - 70

-70 version - | 70

-80 version - E 60

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

DC Characteristics (cont'd)
TA=0t070°C, VSS=0V1 VCC=5Vi10%, IT=5nS

Parameter Symbol Limit Values Unit | Test
Condition

min. max.

Standby V. supply current Iocs - 1 mA |1
(RAS = CAS = Vg — 0.2 V)

Standby Vi supply current lees - 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
-60 version - 110
-70 version — 100
-80 version - 85

For Low Power Version only: leer - 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,

ADto A10=V,-02Vor02V,

DI =V, c—0.2Vor0.2Voropen,

thc =125 US, tras = fras min =1 l.lS)

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; Voo =5V+10%: tr=5ns
Parameter Symbol Limit Values 4 Unit

-60 -70 -80
min. max. min. max. min. max.

Random read or write | tpe 110 - 130 - 150 - ns
time
Read-write cycle time | trow 165 - 185 - 205 - ns
Fast page mode | teg 45 - 45 - 50 - ns
cycle time
Fast page mode terwe 100 - 100 - 105 - ns
read/write cycle time ]
Access time from frac ; - 60 - 70 - 80 ns
RAS &1
Access time from feac - 20 - 20 - 20 ns
CAS B) 11)
Access time from fan - 30 - 35 - 40 ns
column address & 12
Access time from tepa - 40 - 40 - 45 ns
CAS precharge © |
CAS to output in feiz 0 - 0 - 0 - ns
low-Z ® |
Output buffer tum-off | fop 0 120 0 20 0 20 ns
delay from CAS 7 |
Transition time Iy 3 50 i 3 50 3 50 ns
(rise and fall)
RAS precharge time | 7g 40 - 50 - 60 - ns
RAS pulse width fRas 60 10000 |70 10000 |80 10000 |ns
RAS pulse width in frasp 60 200000 |70 ! 200000 |80 200000 | ns
fast page mode ‘f
CAS hold time IesH 60 - 70 ‘._ 80 - ns
CAS pulse width feas 20 10000 |20 110000 |20 10000 |ns
RAS to CAS fnco 20 40 20 |50 20 60 ns
delay time 1" |
RAS to column frAD 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

1 M x 4-DRAM
AC Characteristics (cont'd)*
TA=0t070“C; VCC=5Vi10%; fT=5nS
Parameter Symbol Limit Values Unit
-60 -70 -80
min. max. min. max. min. max.
CAS to RAS tcRe 5 - 5 - 10 - ns
precharge time
CAS precharge time | 7cpy 10 - 10 - 10 - ns
CAS precharge time | fcp 10 - 10 - 10 - ns
in fast page mode
Row address setup | fasn 0 - 0 - 0 - ns
time
Row address hold IRAH 10 - 10 - 10 - ns
time
Column address tasc 0 - 0 - 0 - ns
setup time
Column address hold | tcan 15 - 15 - 15 - ns
time
Column address to | fga. 30 - 35 - 40 - ns
RAS lead time
Read command tacs 0 - 0 - 0 - ns
setup time
Read command hold | fgen 0 - 0 - 0 - ns
time ®
Read command hold | fgey 0 - 0 - 0 - ns
time ref. to RAS ®
Write command hold | fycy 10 - 15 - 15 - ns
time
Write command hold | fwer 50 - 55 - 60 - ns
time ref. to RAS
Write command fwe 10 - 15 - 15 - ns
pulse width
Write command to tawe 20 - 20 - 20 - ns
RAS lead time
Write command to TowL 20 - 20 - 20 - ns
CAS lead time
Data setup time 9 Ins 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

1 M x 4-DRAM
AC Characteristics (cont'd)”
To=01070°C; Ve =5V 10%; tr=5ns
Parameter Symbol Limit Values Unit
-60 -70 -80
min. 5 max. min. max. min. max.
Refresh period e |- 116 - 16 - 16 ms
Refresh period Low | fegr - 128 (- 128 |- 128 ms
Power Version
Write command twes 0 - 0 - 0 - ns
setup time 1% .
CASto WRITE delay |fewp | 50 - 50 [ 50 - ns
time 19
RAS to WRITE delay | tgwp 90 - 100 - 110 — ns
time '
Column address to tawo 60 - 65 - 70 - ns
WRITE delay time 1)
CAS setuptime (CBR | #ceq 5 - 5 - '5 - ns
cycle)
CAS hold time {CBR | tcun 15 - 15 - 15 - hs
cycle)
RAS to CAS tapc 0 - 0 - 0 - ns
precharge time
CAS precharge time | fcpr 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 | tyy 10 - 10 - 10 - ns
time (in test mode
entry cycle)
Write to RAS twrp 10 - 10 - (10 - ns
precharge time (CBS i
cycle)
Write to RAS hold |ty | 10 - 10 - 110 - ns
time (CBR cycle) !
OE command hold toen 20 - 20 - \ 20 - ns
time 1
OE acces time toea - 20 - 20 1 - 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 (contd)*
To=0t070°C, Vec =5V 10%; tr=5ns
Parameter Symbol Limit Values f Unit
-60 -70 -80
min. max. min. max. min. max.
RAS hold time InoH 10 - 10 - 10 - ns
referenced to OE
OQutput buffer turn-off | foez ¢ 20 0 20 0 20 ns
delay from OE
Data to CAS low fnze 0 - 0 - 0 - ns
delay '#
Data to OE low tozo 4] — 0 - ¢ - ns
delay ¥ ‘:
CAS high to data fepo 20 - |20 - 20 - ns
delay 1°)
OE high to data tooo 20 - 20 - 20 - ns
delay ¥
CAS hold time after | toecn 20 - 20 - 20 - ns
OE low |
Notes see page 107.
Capacitance
T,=01070°C; Vo =5V+10%; f =1 MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (A0 to A9) Cy - \ pF
input capacitance (RAS, CAS, WRITE) Ce - [ 7 pF
Output capacitance (101 to 104) Ci - 1‘ pF
Semiconductor Group 106
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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 Vgg
2) Iecy, Toca s Ioea and Iccg depend on cycle rate.
3) fecy s depend on output loading.

4) An initial pause of 200 pus I1s required after power-up followed by 8 RAS cycles of which at least one cycle has
ic be a refresh cycle, before proper device operation 1s achieved. In case of using the internal refresh counter,
a minimum of 8 CAS-before-RAS initializaticn cycles instead of 8 RAS cycles are required

5) Vi, (min.) and V, (max.) are reference levels for measunng timing of input signals. Transition times are also
measured between V, and V,.

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

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

8) Either frcp 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) hwes » frwo « 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 frwp > 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 1/O (at access time) is indeterminate.

11) Operation within the fgep (Max.) mit ensure that fpac (Mmax.) can be met. frep (Max.) 1s specified as a
reference point only. If fpap 1S greater than the specified fgep (Max.) limit, then access time is controlled by
feac-

12) Qperation within the fgrap (Max.) mit ensured that fpae (Max.) can be met. fpap (Mmax.) 1s specified as a
reference point only. If frap 1S greater than the specified trap (Max.) imit, then access time 1s controlled by 44 .

13) AC mesurements assume I =5 ns
14) Either Ipze or Inzo must be satisfied.

15) Ether fopp OF fopp Must be satisfied.

Semiconductor Group 107
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SIEMENS

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

1M x 4-DRAM
S IrRC =
IRAS S| = IRP
oy :’/m—-\ / \
I IcsH -
~<— IRCD = = IRSH S _EICR.;_
v ' ICAS — i 1
s \\ /17
. | tran_ o — o]
[ASR - tA;C_ :ICAH o ]; _ 1ASR _
" Vi \ Address Add‘ress Address
e—JIRA;?CSI | %" tﬁ*
‘ = == \ IRRH
WRITE VIH W L | MN
IL | | Ei-pﬁ-—-l»-— Iag——=—
v —#' 1GEA —~
EECLE i ' oo
v - FDZOI fonn -
VO1-/04 1M N N
Gopmts v, DO\ AN
= > toFF
Ma--: lcrz s forz =
1/01-1/04 VOH : .
(Outpats) VoL HiZ @{ Valid Data Out ) HiZ
- [RAC  ——— >

Read Cycle

Semiconductor Group
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Downloaded frol

SIEMENS

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

WRITE

1 M x 4-DRAM
IRC
e [RAS ————>= RP
_ V
RAS H N ‘f——\—
i ; : |
e lCSH = ||
IRCD IRSH —= i_étcg;
—_— H - fcas ——==| [~
CAS v ‘ \\ /
L ‘ tRA |
' )—‘-% IRAL ——
fAsR ~ IAS fea =< IAS,
v = ‘ %-J o %—E ————
IH " Ro w f Colu m N _ R
a0-89 " et D\ EER NN\
%—‘ - e — ¢ tcwy ———==

lran

AL

twes |

e
L fwe

"= twoH §

IL

AY
1/01-1/04 ™

- . IRWL >

ips ).j tnH
e |

.—<—

(Inputs) Vi

\Y
I/O1-I/04 OH

Valid Data In }
—

DMMIMM

MML1MIIMMIMMIMDMDMD©MMR

et

(Outputs) Vou

&\\V .

HiZ

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

i
o + N iy

— [OEH -—c—

VIH |
£ » DI /7 [ AMAIMMMIIN

D70 l‘ = ‘"‘E_ e I o

Tl
™~

| tns
. Ipzc | e
e I0EZ
V o
! alh ata
(Inputs) v —N
CLZ
—_— -
< lOEA
M/ A
1/01-1/04 OH Hi-Z \\ Hi-Z
(Outputs) v N

&\\ “H” or “L”

Write Cycle (OE Controlled Write)
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80

1M x 4-DRAM
- Irwc >
= IRAS > IRP |
- <=
‘ 1
— Vi \ /N
RAS j \ Icsy i ! ‘
' | o |
\ - IrRCD > IRsH [ o
v i |- ICAS ———— = o= ICRP -
& w | N\ [/
\ X ) !
CAS VIL } | | ‘
| |
: ] fCAH —~—— i
! trant \ | tasR |
> = fsc' | |
‘ l ! — |-&

e—tASR‘{' —_—— \_(.w| , ‘

vV ! |
AD- A9 IH Row Column Row
V. A Address Address Address
iL.

—————— L fAWD | .étce._WL ‘
1 ' |
—= RAD  jer— —— [CWD 4:-.._‘ —== [RWL =]

e ; 7 D
A
WRITE V: f w\ | \ m
[ 1 1 a4 ——
- IRCs (== | == I[OEA —=— 4;—: tOEH —ee—
V L
o, O /T DO
w IL =i 2o =< I L'QS_
§ tnzc | - : 1
‘ 'l [DH 2
v
o ST ————— OGO
‘ = fCtL(i Of( - _z;oepu
v : I foEz
- OH
%:'ltpl'/'%? oL  Out

&\\ “H” or “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. 10 (H.,

7%
g 10
{ w3 { o &% A (smding)
say sy HO tO/M-TO/A
]| - lwﬁh |t — - . A
| - 1 —
way | |20 vy Tl HG NmoﬂT yvg o=l HOY| zzop| = o>
— ] = | . 5w =
, 7y _ i, = P I
. 7 Www o Z A (Smduy)
§s N %N sma@ ,m - ssv@ —3 §§ o POA1ON
o e A Pz e = 4
aagoy EE“ aqoy DZAf iw]“_& IMNMMNQM A
Im&,& vy il ! T
07 R, Y Z A
\ | [ Nn., o,
! IVMmS | ! iVIES B 7 vioy A
— e A M] e L AM] | - — ] M) | —yyy ——
\1/1n amyy Y anvy X =~ amy S Yy
, | [ s
— | B A
™oy | “ awoy ,EMW Ml ooy e | T .M|@=& B
T = aMdDy ——— Q.wiuﬁ — - , ] amy _ -
$53IPPY “\\\\ 7 § SSAIPPY 3 %, SSaApp A
BB R0, R T e
g I mlUwcu_nl\, L = L i e _A4 A
-t Lw&.ﬁl _ J L.ﬁu %E PHVE o
=< v g <G 8l
2 : A
L/ \_/ / \
- qwop = e §FD] ———= ——— (VY] — ] - 5V} |Wl/ ﬁ HI A IWIMw
- — peee—— (Y] ———
- [ Y | e IH¥d]
7 a5
SVi
—HI A -
dsvdp ——— - -

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

1 M x 4-DRAM
S IRASP
v ‘ e IRP
IH™ f X
RAS \ / \
IL 7
‘ el =< tec i—e IRHCP —]
— q) a—i [{of | 4?5&__'
| | I tCAS ICRP
v -étCAS)‘ | —zz A S - | ——
S S\ o N o W
CAS Vi . ‘
|
ICSH —> | I |
1RAH | ‘ | | fcan
S s T [CAH ee— = ICAH - -
IASR . fascl | )
VIH gl —gff — |l r a_TfASO‘__,,r <t
Row "\ Column AN Col Column R R
A0-A9 VIL ;\y Addr ‘@L Address \\\‘\ A;?;):sl: ‘ ) Address . \k {Addrc::s
| IRAD | | IRCH
| IRCH->»] ‘t j e
- _Ircs, j y LS i IRCs
VIH | i N ‘ 1
| N I X 3
WRITE & ! l l ) N
VIiL ] . ‘ |
’ cra S - 1‘ fcPa ’ﬁi-— TRR I —e——
TAA —== faa a—! ! foe—| | FAA 2
v ‘IOEA - e [OFA L} o] HOEA —~—=—
% TNANM_ANML AN A
= I A Aa O,
Iz == et InzC 2 | DZC ! ‘
: | - fcop
! ! e
tpzo pzo
| TDZO et S e !
\Y e f O [} —-topD 1ODD [
Vo104 1 | ] T
(Inputs) Vi, ' Ty ‘
feac = > ICAC ==~ = ICAC -
- | TOFE | e IOFF e - torr
= IraC TR 10E7 e = [OEZ s togz |
tcrz Jcrz lcrz
VOH — -] —— - - -
V01-1/04 [ vand Vahd Valid
{Outputs) oL @szr: (l)ut Dat: (l)ut Data Out >—
s (15 & £ad oy
&\\ 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

— fraSP

i

— VIH_\ -
RAS VIL \ \__
e IPC — o] ~ [RSH =~
% = [CAS !-:ICAS)— {ICA&;J.
) | IRED L icp _%_ | J/;CRP'é
—_— 1H X _
A \\ \ /N |
: =<+t | traL =
| |
W gyt L
OSSN\ EEINN\ N\
a..i IRAD }"E" IVJCC:"““\"' 9’ _:_53%5) 9j--neA ;gt%%*i;:
y ‘ U twen |- %"-IIWCH - o thCHae
twp - WP WP__
WRITE N\ N\ "@ AN
|
V N ] n
!
i [DH e el IDH e — S IDH |-
. %‘_tm_e IDs )..IDS-e
V01104 me T\ D N\ NN
(Inputs) Vi Data In Data In Data In
/O1-1/04 VOH HL.Z

(Outputs) "

@ “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

- IrC — S

\ | .- tRAS —"%‘ ——— tRP %-‘

v X |
RAS H \ V ﬁ |
ViL ! | |
; fcre | |
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IH ‘

CAS | , %
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~ fASR
TASR | —— —
V - !

e D

\Y%
1/01-1/04 ©OH
(Outputs) VoL

HI-Z

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

s IrRC

ARSI -] T T — tRas —————————»
VIH
RAS / \
ViL
—=! IRPC |=<
ICSR|~w=
v —==|fcPN e ICHR —————== —==| IRPC
— 151 4 B
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10EZ
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V |
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(Inputs) v, - 3&\

- 3 toDD =<

v
101-/04 ©H 3
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(Outputs) VoL /

- | HOFF \me—

\ e 1" WY ¥
&\ H” or "L

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

- IrC

: ‘ frC %—-‘
I
|
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IrpP rp |

v e [RAS —%—} i fpas - i
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v trRAD \*
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ferz | _torz
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\"
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Valid Data Out HI-Z

(Outputs) Vor /

Hidden Refresh Cycle (Read)
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HYB 514400BJ/BJL/BT/BTL-60/-70/-80
SIEMENS 1 M x 4-DRAM

— IRC s IrRC —_— o

R IRP
VIH \-—% IRAS — = \--%* tRAS — o
RAS , / / ; \
ViL \ |

et FR 1) et [ RS ]

= [CHR— o} [CRP—=]

CAS VIL IRAD X
ot -
Rl ‘ IAS|C
| e
r—— IASR
—
v Jask: o ICAH e | -
|
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IL w | Sl
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v Iwp o=
WRITE H
v, N
IL
VIH S <
OE N\
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i
== IDS ‘-ve— iy T_,_I

V
/O1-1/04 ™ W§ . =
(Inputs) \\\\ Valid Data \\ R
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A"
/01-1/104 OH
{Qutputs) VoL Hi-Z

Hidden Refresh Cycle (Early Write)
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HYB 514400BJ/BJL/BT/BTL-60/-70/-80
SIEMENS 1 M x 4-DRAM

RAS

CAS

AD-AY

Read Cycle V S a I A > J =
WRITE. “.I: \:\\:\\\\\ﬁ | \\\\\\ ! ‘\ | ! | N

. \\\\\\\\\\\N\\\\\\\\\\\\\\\\\\\\\\\\% AN

| = z’o‘oﬁi““
| \\\\\\\\\\\\\\\\, 1 — Y
i | torz -s —-el‘oﬁ :—{ 7
B oo O o
ite Cycle Vig | e -e - fow N
WRITE vy, \\&\; ‘\\ \\ T i&\\\\\ &\\\\\\\\\\\\\

SEA L M HHIHHTHEITHUIa

— tDH—%—

Ips

V01104 Vi —— T
(Inputs) vy N \ M Vahd Data In \\\\\\\\\\\\\\\\\\\% |
VOI1-L04 v g_{fLI WD F(::L | = |
(Ouiputs) IH WRP| e ; [I— Icwp — ==

Read-Modify-Write C o TwRH |~ 2 IRCS ™ R

WRITE N\\ m\ 97;' foac | == | N

_etAA%- IOE
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“ 5.‘5&\W&/ L T
s SIS \\\\\\\\\\\\\\
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CAS-Before-RAS Refresh Counter Test Cycle
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HYB 514400BJ/BJL/BT/BTL-60/-70/-80
SIEMENS 1 M x 4-DRAM

o IrRC e

v —~— IRP —= — IRAS ——— o= = IRP
—_— IH
RAS / / \
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=i IOEZ

v
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-
§
H

Test Mode Entry
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MENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80
SIE 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 1/O2-1/O4 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 1/0 would
indicate a “1”. If they were not equal, the I/O would indicate a “0".Note that in test mode ,read” 1/01-
1/03 are always driven to ,ones" i.e. all outputs will 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.

Semiconductor Group 121

B 8235605 005532k 56T N

Downloaded from Elcodis.com electroric-compeonentsdistributor—— ———————



http://elcodis.com/parts/5800220/HYB514400BT-70.html

