SIEMENS

256K x 16-Bit Dynamic RAM

Low Power 256K x 16-Bit
Dynamic RAM with Self Refresh

Advanced Information

« 262 144 words by 16-bit organization
« 0 to 70 °C operating temperature
- Fast access and cycle time

- RAS access time:
50 ns (-50 version)
60 ns (-60 version)
70 ns (-70 version)
. CAS access time:
15ns (-50,-60 version)
20 ns (-70 version)
+ Cycle time:
95 ns (-50 version)
110 ns (-60 version)
130 ns (-70 version)
- Fast page mode cycle time
35 ns (-50 version)
40 ns (-60 version)
45 ns (-70 version)
« Single + 5.0 V (+ 10 %) supply with a built-
in VBB generator

HYB 514171BJ-50/-60/-70

HYB 514171BJL-50/-60/-70

Low Power dissipation

max. 1045 mW active (-50 version)

max. 935 mW active (-60 version)

max. 880 mW active (-70 version)
Standby power dissipation

11 mW 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 and fast page mode
capability

2 CAS /1 WE control

Self Refresh (L-Version)

All inputs and outputs TTL-compatible

512 refresh cycles / 16 ms

512 refresh cycles / 128 ms

Low Power Version only

Plastic Packages:

P-S0J-40-1 400mil width

The HYB 514171BJ/BJL is a 4 MBit dynamic RAM organized as 262 144 words by 16-bit. The
HYB 514171BJ/BJL utilizes CMOS silicon gate process as well as advanced circuit techniques to
provide wide operation margins, both internally and for the system user. Multiplexed address inputs
permit the HYB 514171BJ/BJL to be packed in a standard plastic 400mil wide P-SOJ-40-1 package.
This package size provides high system bit densities and is compatible with commonly used

automatic testing and insertion equipment.

System oriented features include Self Refresh

(L-Version), single + 5 V (x 10 %) power supply, direct interfacing with high performance logic

device families such as Schottky TTL.
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SIEMENS

HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

Ordering Information

Type Ordering Code Package Description

HYB 514171BJ-50 Q67100-Q2021 P-SOJ-40-1 |50ns 256 K x 16 DRAM

HYB 514171BJ-60 Q67100-Q727 P-SOJ-40-1 |60 ns 256 K x 16 DRAM

HYB 514171BJ-70 Q67100-Q728 P-S0J-40-1 |70 ns 256 K x 16 DRAM

HYB 514171BJL-50: | on request 'P-SOJ-40-1 | 50 ns 256 K x 16 DRAM

HYB 514171BJL-60 Q67100-Q932 P-SOJ-40-1 |60 ns 256 K x 16 DRAM

HYB 514171BJL-70 Q67100-Q931 P-S0OJ-40-1 | 70 ns 256 K x 16 DRAM

Truth Table

RAS LCAS |UCAS |WE OE i/101-1/08 1/09-1/1016 Operation

H- H H H H High-Z High-Z Standby

L H H H H High-Z High-Z Refresh

L L H H L Dout High-Z Lower byte read
L H L H L High-Z Dout Upper byte read
L L L H L Dout Dout Word read

L L H L H Din Don't care Lower byte write
L H L L H Don't care Din Upper byte write
L L L L H Din Din Word write

L L L H H High-Z High-Z

Pin Names

AD-A8 Address Inputs

RAS Row Address Strobe

UCAS, LCAS Column Address Strobe

WE Read/Write Input

OE Output Enable

/01 - 1/O16 Data Input/Output

Vee Power Supply (+ 5 V)

Vss Ground (0 V)

N.C. No Connection
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

Pin Configuration

(top view)
P-S0J-40-1
Vec O o 401 Vss
17010 2 390 1/016
1/020 3 38{11/015
17030 4 37001/014
170405 361/013
Vec 6 350 Vss
/0507 34[11/012
i/06 8 3301/011
170709 32 1/010
/080 10 3101709
N.c.Od 1 30[N.C.
N.C.Q12 29[1TCAS
wefd 13 28 B UCAS
RAS[] 14 27[1GE
N.c. 15 261 A8
Aol 16 251 A7
agi7 241 A6
A2[18 230 A5
A3l 19 22{1 A4
Vee[ 20 211 Vss
SPP02811
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SIEMENS ' HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

i/011/02 -~ 1/016

Data In Data Qut
Buffer Buffer [¢OE
wE — T6 il
UCAS ——o— 16
LCAS g ‘
—» No.2 Clock
Generator
9 Column
i> Address
Buffers (9) 9 Column
A —> Decoder
AT Refresh [—
A2 —> Controller  ja— q ot "
A3 > ense Amplifier |1°°]
v /0 Gating [N
A4 —
AS » Refresh 512
A6 —» Counter (9) 16
A7 —» "
A8 —» 4& E
9 Row 9 :
:l[ ) Row Memory Array
Address 512
Buffers (9) Decoder . 512x512x 16
— y d
RAS [ No.1 Clock
Generator
Substrate Bias [ Vcc
Generator  le—— Vo
SPB02827
Block Diagram
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

Absolute Maximum Ratings
Operating temperature range .
Storage teMpPerature FaNGE ... .o.corieriiriiiecceie et s e b s saneebeanne e

INPU/OULPUL VORRAIGE «..eni e

Power supply VOfage ... N

Data out current (SROT CIFCUIL) .....c.eiiiuveerrreeiierce i 50 mA

Note: Stresses above those listed under “Absolute Maximum Ralings” 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; Vg =0V; Ve =5V+10%,t;=5ns

Parameter Symbol Limit Values Unit | Notes
min. max.
Input high voitage Viu 2.4 Vec+05 |V 1
Input low voltage Vi -1.0 |08 A 1
TTL Output high voltage (/oyr = — 5.0 mA) Vo 2.4 - \ 1
TTL Output low voltage (/oyr = 4.2 MA) Vou - 0.4 \ 1
input leakage current, any input rm -10 |10 pA |1
OV < Vi< Ve + 0.3V, all other inputs = 0 V)
Output leakage current Ioy -10 10 pA |1
(DO is disabled, 0 V < Vg7 < Vo)
Average V¢ supply current:  -50 version Tec - 190 mA (23,4
-60 version 170
-70 version 160
Standby Ve supply current Ico - 2 mA
(RAS =LCAS =UCAS=WE =V,
Average V¢ supply current during - 2,4
RAS-only refresh cycles: -50 version Icca 190 mA
-60 version 170
-70 version 160
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

DC Characteristics (cont'd)

Parameter Symbol Limit Values Unit | Notes
min. max.

Average V. supply current during - 2,3,4
fast page mode operation: -50 version Icca 160 mA

-60 version 150

-70 version 140
Standby V.. supply current Iees - 1 mA |1
(RAS=LCAS=UCAS=WE =V ;~-0.2V)
Average V¢ supply current during - 2,4
CAS-before-RAS refresh mode:

-50 version Tocs 190 mA

-60 version 170

-70 version 160
Standby V. current (L-version) Iecs - 200 MA .
(RAS=LCAS=UCAS=WE=V-0.2V)
Self Refresh Current (L-version) Tecs - 250 MA

(RAS, LCAS, UCAS = 0.2V
AO— A8 =V ~02Vor0.2V)

Capacitance

T,=0t070°C; Voc =5V 10 %, f= 1 MHz

Parameter Symbol Limit Values Unit
min. max.

Input capacitance (A0 to A8) Ch - 6 pF

Input capacitance (RAS, UCAS, LCAS, WE, OE) | C, - 7 pF

Output capacitance (//O1 to 1/016) Cpo - 7 pF

BN 4235605 008L490 T34 WA
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

AC Characteristics 56}
T,=0t070°C; Vs =0 V; Voo =5V £10 %, ry=5ns

Parameter Symbol Limit Values Unit | Note
-50 -60 -70
min. | max. | min. | max. | min. | max.
Common Parameters
Random read or write cycle time | fgc 95 - 110 |~ 130 |- ns
RAS precharge time tep 35 |- 40 |- 50 |- ns
RAS pulse width trns 50 |10k [60 |10k |70 |10k {ns
CAS pulse width feas 15 |10k |15 |10k |20 |10k |ns
Row address setup time tash 0 - 0 - 0 - ns
Row address hold time fRaH 10 - 10 - 10 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time tcam 10 - 15 - 15 - ns
RAS to CAS delay time trep 20 |35 |20 |45 |20 - |50 |ns
RAS to column address delay taro 15 (25 |15 |30 |15 |35 |ns
time
RAS hold time trsh 15 |- 15 |- 20 |- ns
CAS hold time fes 50 |- 60 |- 70 |- ns
CAS to RAS precharge time Ierp 5 - 5 - 5 - ns
Transition time (rise and fall) tr 3 50 3 50 3 50 ns |7
Refresh period Trer - 16 - 16 - 16 ms
Refresh period (L-version) trer - 128 |- 128 |- 128 |ms
Read Cycle
Access time from RAS Inac - 50 |- 60 |- 70 |ns |89
Access time from CAS feac - 15 |- 15 |- 20 |ns |89
Access time from column tan - 25 - 30 - 35 ns |80
address
OE access time Toea - 15 |- 15 |- 20 Ins
Column address to RAS lead time | taa. 25 - 30 - 35 - ns
Read command setup time thcs 0 - o] - 0 - ns
Read command hold time tacH 0 - 0 - o . |- ns |11
Read command hold time ref. to | frau 0 — (4} - 0 - ns |11
RAS
B 4235605 00&8b49L 974 WA
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

Parameter Symbol Limit Values Unit | Note
-50 - 60 -70

min. | max. | min. | max. | min. | max.
CAS to output inlow-Z foiz 0 - 0 - 0 - ns |8
Output buffer turn-off delay from | zoer 4] 15 0 20 0 20 ns |12
CAS
Qutput buffer turn-off delay from | togz 0 15 0 20 0 20 ns |12
OE
Data to OE low delay tozo 0 — 0 — 0 - ns |13
CAS high to datadelay teon 15 |- 20 |- 20 |- ns |14
OE high to data delay topp 15 |- 20 |- 20 |- ns |14
Write Cycle
Write command hold time twen 10 -~ 10 - 15 - ns
Write command pulse width twe 10 - 10 - 15 - ns
Write command setup time twes 0 - 0 - 0 - ns |15
Write command to RAS lead time | fau, 15 |- 15 |- 20 |- ns
Write command to CAS lead time | fow 15 |- 15 |- 20 |- ns
Data setup time tos 0 — 0 - 0 - ns |16
Data hold time ton 10 - 15 - 15 - ns |16
Data to CAS lowdelay toze 0 - 0 - 0 - ns |13

Read-modify-Write Cycle

Read-write cycle time tawe 140 |- 160 |- 185 |- ns

RAS to WE delay time fawn 75 |- 90 |- 100 |- ns |15
CAS to WE delay time town 40 |- 45 |- 50 |- ns {15
Column address to WE delay fawp 50 |- 60 |- 65 |— ns {15
time

OE command hold time foen 15 |- 20 |- 20 |- ns

Fast Page Mode Cycle

Fast page mode cycle time toc 35 - 40 - 45 - ns
CAS precharge time tep 10 |- 10 |- 10 |- ns
Access time from CAS precharge | tcpa - 30 - 35 - 40 ns |7
RAS pulse width taasp 50 ° | 200k |60 200k | 70 200k |ns

B 3235605 00A8bL4YY2 A00 WM
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

Parameter Symbol Limit Values Unit | Note
-50 - 60 -70
min. | max. | min. | max. | min. | max.
RAS hold time from CAS face |30 |- 35 |- 40 |- ns
precharge

Fast Page Mode Read Modify Write Cycle

Fast page mode read/write cycie | fprwe 80 - 90 - 100 |- ns
time
CAS precharge to WE delay time | fcpwp |55 |— 60 |- 65 |- ns

CAS before RAS Refresh Cycle

CAS setup time tosh 5 - 5 - 5 - ns
CAS hold tim fonm 10 |- 10 |- 10 |- ns
RAS to CAS precharge time tapc 0 - 0 - 0 - ns
Write to RAS precharge time twre 10 |- 10 |- 10 |- ns
Write to RAS hold time twrH 10 |- 10 |- 10 |- ns

'CAS-before RAS Counter Test Cycle
CAS precharge time I fepr | 25 | - I 30 | - I 40 | - ] ns I

Self Refresh Cycle (L-Version only)

RAS pulse width trass 100 |- 100 |- 100 |- pus
RAS precharge time trps 95 - 110 |- 130 |- ns
CAS hold time Self Refresh fous 35 - 40 - 50 - ns

B 48235605 0086493 7?47 N
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SIEMENS . HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

Notes:

1) All voltages are referenced to Vgg.

2) Iceys Iecar Ioca and Igce depend on cycle rate.

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

4) Address can be changed once or less while RAS = V. In case of /¢, it can be changed once or less during
a page mode cycle

5) An initial pause of 200 ps is 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 cycies are required.

6) AC measurements assume #r =5 ns.

7) Vi miny @nd Vi maxy are reference levels for measuring timing of input signals. Transition times are also
measured between Vy, and V.

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

9) Operation within the facp (max, liMit ensures that tgac (maxy AN be Met. frep max) IS SPecified as a reference point
only. If tzcp is greater than the specified frep (max) limit, then access time is controlled by 7cac.

10) Operation within the fpap max, liMit ensures that fpac (max) Can be met. rap (max, IS specified as a reference point
only. If trap is greater than the specified zgap max, limit, then access time is controlled by zxa.

11) Either sy, OF tgay Must be satisfied for a read cycle.

12) forr (max) foEz (max) define the time at which the output achieves the open-circuit conditions and are not
referenced to output voltage levels.

13) Either #y,,¢ or Ipz0 must be satisfied.

43) Either tcpp o fopp must be satisfied.

15) twes. tTrwps fowo and tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If twcs > twes (miny» the cycle is an early write cycle and data out pin will remain
open-circuit (high impedance) through the entire cycle; if fawp > fawo (minys fowp > fowp (min) @Nd Tawp > Tawp (min)s
the cycle is a read-write cycle and I/O will contain data read from the selected cells. If neither of the above
sets of conditions is satisfied, the condition of I/O (at access time) is indeterminate.

16) These parameters are referenced to the CAS leading edge in early write cycles and to the WE leading edge
in read-write cycles.
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM
tre
lras le— trp —»|
\ -
RAS H
Vi \ / \___
tesH "
=— trco trsH CAP
v toas
H r
UCAS ‘\ / /
LCAS . thao trar
lasr tasc foan tasr
Address v @ Row Column Row
* —| tacH
taar tﬁlcs trAK
v
WE o N\
Vi tas
v foea
IH =
tozc tcop
toop
vo ViH
| torF
torz loez
vo  ‘on _ O N— '
(Outputs) Hi Z ( vaiid Data Out >— HiZ
trac
& “H” or“L” wLi1
Read Cycle
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

tac
p——— fras— .| tap —
V —
RAS H |
Vi \ 7 \—
tesH ;
~———trcD ~— trsH CRP |
. V|H X \ fcas /
UCAS \ /IL
LCAS I trapD toaL
lasr tasd fean tasr
v | = —
H 7 vd
Address v, @ Row @ Column | @x Row
—-t! L—— tewr {
RAH twes
v N twe
S IR
WE Vi, %
twer
tawe
Vin _n_ s
OE Vi NI
tos tox
v — |-—
T[] IH ‘
Valid Data |
(Inputs) Vi ——-—<+ alid Data In )
\")
"8 : OH Hi Z
tput:
(Outputs) oL
&\\ H” or “L’ wL2

Write Cycle (Early Write)

Semiconductor Group 201

BN 4235605 008kL49L 456 EH

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

tre
tRAS - .IHP —
_ vV — §
RAS IH N ) N\
V,
- lesH
-« Inco trsH tcre
v t
IH [CAS
UCAS AN\ /)
LCAS L taan e
t‘ls_‘q. tasc foar tasm
ik ' A
Address v, w Row }®< Column x \ Q( Row
‘ F—l tewt
taam trwL
Vin | wp ]
WE v N W
L NN X g
toeH
v
OF IH L
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tpzg !D.s: ToH=
Ipze t E]
A
110 H -
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(Outputs) VoL

Write Cycle (OE Controlled Write)
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HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

SIEMENS

tawe
tras — . I
—_— I
RAG VIH \k; = \
RAS v test
I trep trsH torn
tcas ‘__,
V|H -\\
UCAS Y
LCAS *
lran loan 0
™ SR
lasr r SC
Address Vi BN l‘_-
v & Row @ Column W N Row
- leD tCWL
trap town i
trwp twe
— H ; N
e o~ N AN
taa
tres toea toen
v
— H N _ N
AR L MMM N
| lpzg ] _tD_S
tozc L ' tons
Vo H Vaiid
(Inputs) v, torz @ Data in w@
toop
toa e ]
v ¢ L toez
0 OH
YOutputs) Vo @ Data
trac

Read-Write (Read-Modify-Write) Cycle
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

trase tRP
VIH I r
RAS \ / \
7o — trHce
trco fcas tep lcas trsH
teap!
v leas |+ o
IH f F
UCAS \ \
UoAS N / []
LCAS Tosh
tqh—" ti"i tcaH & tcaH ﬁcﬁﬁ t
sA | ! e, SA
Co ea ca’ cat e
Address \ Row Column Column Mcmumn N\ Row
trap | trcH
trRcH—»] g . T
teesl | ™
N VIH A
WE v @‘? @T
. fera lcra Ry
tan | laa taa
v l toea foea toea
R e g Y B | [
—_— IH N \
E '\ N AN @ SANN
i : tozc
_,l-—— lozc - toze .
foro . tbzo
v l_OD toop
110 1H
(Inputs) N\ : \@
fcac _IQEF tcac torr CAC lorr
trad] 14 t' > -]
. tez oEZ tor (o]4 tor ltoez
/o] OH S — Vo
(Outputs)vOL @DZ&IIOM D;:"gut Data Out >_
&\ et FPm1

Fast Page Mode Read Cycle
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

tras B _tR;P’
A
H—
RAS \ A\
frc trsw
trep Icas fcp tcas feas lcad
v e -
IH X .
UCAS \ /N /N /
LCAS L taL
1| traH ‘
fcan lcan L o tasA
tasr tasc SC =~
VlH [ — ‘7’MSC l<—> el i
Address v &Row@ Column &§ Column Column §\§ Column
iL : e fowe—]|
tran fewe fwcs fewt | tyosla | fRWL
twgs_ et twer ] <TWCH Lwen]
twe twe twp
IH —-
e VM
j
Vv
—_— H
OE \W\ \
i z |
| tow toH loH
los .tDSL tos|
v — —— ‘Aj — — f——
1’0 IH Valid Valid { Valid \
(Inputs) Vi N Da?aI In M Data In @ & Data In
\4
"g OH HI-Z
tput
(Outputs) VoL

“H” or“L”

FPM2

Fast Page Mode Early Write Cycle
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM
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Fast Page Mode Read-Modify-Write Cycle
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SIEMENS : HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

tee 0000 .

tras trp —— |
\4
Y H—
RAS L
ViL \‘ , \_
Icrp
tarc ]
Y
ucas " @
LCAS ViL traH
i~ t
tasr ﬂ
VIH S F— v
Address v %{\ Row w\% \‘x Row

IL

Vo VOH
{Outputs) HI-Z

VoL
“H” or“L” wLo

RAS-Only Refresh Cycle
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

ms T ==
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CAS-Before-RAS Refresh Cycle
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM

o— tap . trass taps

\
=— Ho T X
RAS Vi _/ y7i 12
/7
trrc foap

& tcHs
y tep
_ IH Y /
UCAS
Lcas Vi —/ ! A /
twrrl
|-
twan
WE
OE
teon
Vo Vin
(Inputs) v ‘& \\\\\\
L
oDD
toez
v
Vo OH
(Outputs) VoL (L ,7 HI-Z
torr

CAS before RAS Self Refresh Cycle
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SIEMENS HYB514171BJ/BJL-50/-60/-70
256K x 16-DRAM
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Hidden Refresh Cycle (Read)
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SIEMENS HYB514171BJ/BJL-50/-60/-70
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Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”.
SMD = Surface Motinted Device Dimensions in mm
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