SIEMENS

2M x 8 - Bit Dynamic RAM
2k Refresh
(Fast Page Mode)

Advanced Information

2 097 152 words by 8-bit organization

0 to 70 °C operating temperature

Fast Page Mode operation

HYB 5117800/BSJ-50/-60
HYB 3117800BSJ-50/-60

Performance:
-50 | -60
teac RAS access time 50 | 60 |ns
teac CAS access time 13 15 |ns
tan Access time from address 25 30 |ns
tre Read/Write cycle time 84 | 104 |ns
toc Fast page mode cycle time 35 40 |ns
Power dissipation:
HYB5117800 HYB3117800
-50 -60 -50 -60
Power Supply 5+10% 3.3x03V
Active 440 385 288 252 mw
TTL Standby 11 7.2 mwW
CMOS Standby 5.5 3.6 mwW

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

and test mode

All inputs, outputs and clocks fully TTL (5 V versions) and LV-TTL (3.3 V version)-compatible

2048 refresh cycles / 32 ms (2k-refresh)
P-S0J-28-3 400 mil

Plastic Package:
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SIEMENS HYB 5(3)117800/BSJ-50/-60
2M x 8 DRAM

The HYB 5(3)117800 are 16 MBit dynamic RAMs based on the die revisions “G” & “F’ and
organized as 2 097 152 words by 8-bits. The HYB 5(3)117800 utilizes a submicron 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 5(3)117800 to
be packaged in a standard SOJ-28 plastic package. Package with 400 mil width are available.
These packages provide high system bit densities and are compatible with commonly used
automatic testing and insertion equipment.

Ordering Information

Type Ordering Code Package Descriptions
HYB 5117800BSJ-50 Q67100-Q1092 |P-S0J-28-3 400 mil |5V 50 ns FPM-DRAM
HYB 5117800BSJ-60 Q67100-Q1093 | P-S0OJ-28-3 400 mil |5V 60 ns FPM-DRAM

HYB 3117800BSJ-50 on request P-S0J-28-3 400 mil | 3.3V 50 hs FPM-DRAM
HYB 3117800BSJ-60 on request P-S0J-28-3 400 mil | 3.3V 60 ns FPM-DRAM
Pin Names and Configuration P-S0OJ-28 400 mil
A0 - A10 Row Address Inputs
AO - A9 Column Address Inputs Ve 1 28 [1Vsg
=—= 1010} 2 27 [ 1108
ES Row Address Strobe 020 3 26 1107
OE Output Enable /03[ 4 25 [1 1106
/01 - /08 | Data Input/Output 1104 E 5 24 % 105
— WE L] 6 23 |1 CAS
is Column Address Strobe RAs [ 7 » 0 oE
WE Read/Write Input N.C.[0 8 2111 A9
+ 5V for HYB 5117800 A0} 10 191 A7
+3.3V for HYB 3117800 ALL 11 18 HJ A6
A2 [ 12 17 A5
Vss Ground (0 V) A3 [ 13 16 [1 A4
N.C. Not Connected Veel 14 15 [ Vss

SPP02803
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SIEMENS

HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM
/01 1/02 1108
Data IN Data OUT «  OF
Buffer Buffer OF
ﬁ 2 A A A
—
CAS — e 9 8
8
.| No2Clock |,
"l Generator |
10 Column 10 g
r—>  Address ) Column
A0 Buffers (10) Decoder
Al —»
—>
22 Refresh aE
—> Controller |4 Sense Amplifier 4
A —> /0 Gating (—
A5 —» ¢
AA AA
—»
A6 Refresh 1024
AT —» Counter (11) " ox8 T
A8 —> . =
A > [[u >
ALO—=> Row 11
Row : Memory Array
B Bﬁf?:rrse?lsl) | Decoder 20.48 2048 x 1024 x 8
o || A
RAS 4| No1Clock
Generator €« V
Voltage Down cc
Generator e« Voo
(internal)
SPB03456
Block Diagram
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SIEMENS HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM
Absolute Maximum Ratings
Operating tEMPEratUre FANGE ......ccceiiieeiiiie e ee et e e e e e e e e e e e e e e e e e e e e e et e eaaaaes Oto70°C
Storage teMPErature FANGE ... . ii i e e e et e et e e e e e e e e e e et e e e e aa e e eeananas —551t0 150 °C
Input/output voltage (5 V VEISIONS) ....cciiieeeiiieeeiiiieie e —0.5to min (V. + 0.5, 7.0) V
Input/output voltage (3.3 V VEISIONS) .......cccovvvviiiiiiiiiiieeeeeceeeeienn —0.5tomin (V. +0.5,4.6) V
Power supply voltage (5 V VEISIONS) ....ccooeiiiieiiiiie e -10Vto7.0V
Power supply voltage (3.3 V VEISIONS) .....ccooviiiiiiiiii e —-10Vto46V
Power disSIiPation (5 V VEISIONS) ....uiiii ittt s e e e e e e e e e e e e e e 1.0wW
Power dissipation (3.3 V VEISIONS) ....ccciiiiiiiiiiii ettt a e e e e e e e e e e e e e e e e 05w
Data out current (SNOM CIFCUIL) ......vuueiii e e e e e e e e e e rr s 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
T,=0t070°C,Vgs =0V, t;=2ns

Parameter Symbol Limit Values Unit Test
min. Max. Condition

5V Versions

Power supply voltage Ve 4.5 5.5 Vv

Input high voltage Vi 2.4 Vee+ 05|V |1

Input low voltage vV, -0.5 0.8 v |t

Output high voltage (Igy7 = — 5 mA) Von 2.4 - \Y} 1

Output low voltage (Iqyr = 4.2 mA) VoL - 0.4 v o|!

3.3V Versions

Power supply voltage Vee 3.0 3.6 \Y

Input high voltage Vi 2.0 Ve +0.5 |V 1

Input low voltage V. -0.5 0.8 v |t

TTL Output high voltage (Ioyr = — 2 mA) Vou 2.4 — v oo

TTL Output low voltage (11 = 2 mA) VoL - 0.4 v oot

CMOS Output high voltage (1o, =— 100 pA) | Vou Vee—0.2 |- Vv

CMOS Output low voltage (I5,r = 100 pA) Vo, - 0.2 Vv
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SIEMENS

HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM
DC Characteristics (cont’d)
T,=0t070°C, Vgs =0V, t; =2ns
Parameter Symbol Limit Values Unit Test
min. max. Condition
Common Parameters
Input leakage current Ly -10 10 HA |1
OV <V, <V +03V,all other pins =0 V)
Output leakage current low -10 10 A |1t
(DO is disabled, 0 V < Vg1 £ Ve + 0.3 V)
Average V. supply current lcc
-50 ns version - 80 mA | 234
-60 ns version - 70 mA | 234
(RAS, CAS, address cycling: tge = the vin)
Standby V¢ supply current (RAS = CAS = V,;)) | I, - 2 mA | —
Average V. supply current, during RAS-only | lc3
refresh cycles -50 ns version — 80 mA |24
-60 ns version ~ 70 mA |24
(RAS cycling, CAS =V, trc = trc vin)
Average V. supply current, lcca
during fast page mode -50 ns version - 25 mA |[23)4
-60 ns version - 20 mA | 234
(RAS =V, , CAS, address cycling: toc = toc yin)
Standby V. supply current lces - 1 mA |1
Average V. supply current, during CAS- lcce
before-RAS refresh mode -50 ns version — 80 mA |24
-60 ns version — 70 mA |24
(RAS, CAS cycling: tzc = tre min)
Capacitance
T,=0t070°C,Vee =5V +10 %, f=1 MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (AO to A10) C, - pF
Input capacitance (RAS, CAS, WE, OE) Cp — pF
I/O capacitance (/01 to 1/08) Co - pF
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SIEMENS HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM
AC Characteristics >
T,=0t070°C,Vec=5V+10%/V,c=33V£03V,t;=5ns
Parameter Symbol Limit Values Unit Note
-50 -60

min. |max. |min. max.

Common Parameters

Random read or write cycle time tre 90 — 110 |- ns

RAS precharge time tep 30 |- 40 |- ns

RAS pulse width toas 50 |10k |60 |10k |ns

CAS pulse width toas 13 |10k |15 |10k |ns

Row address setup time tasr 0 - 0 - ns

Row address hold time tran 8 - 10 — ns
Column address setup time tasc 0 - 0 - ns
Column address hold time tean 10 - 15 — ns

RAS to CAS delay time tren 18 |37 |20 |45

RAS to column address delay time trap 13 25 15 30 ns

RAS hold time tash 13 15 |- ns

CAS hold time tosh 50 60 |- ns

CAS to RAS precharge time torp 5 —~ 5 —~ ns
Transition time (rise and fall) t; 3 50 |3 50 |ns |’
Refresh period trer - 32 - 32 ms
Read Cycle

Access time from RAS trac - 50 |- 60 |ns |&°9
Access time from CAS teac - 13 |- 15 |ns |89
Access time from column address tan —~ 25 |- 30 |ns |80
OE access time toea —~ 13 |- 15 |ns
Column address to RAS lead time toaL 25 |- 30 |- ns

Read command setup time tres 0 — 0 — ns

Read command hold time tren 0 - 0 - ns |
Read command hold time referenced to trri 0 - 0 - ns |
RAS

CAS to output in low-Z toLs 0 —~ 0 —~ ns |8
Output buffer turn-off delay tore 0 13 0 15 ns |12
Output buffer turn-off delay from OE toes 0 13 |0 15 |ns |*?
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SIEMENS HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM
AC Characteristics  (cont'd) *°©
To,=0t070°C,Vc=5V+10%/V,=33V+03V,t;=5ns
Parameter Symbol Limit Values Unit Npote
-50 -60
min. |max. |min. max.
Data to OE low delay toso 0 —~ 0 - ns |1
CAS high to data delay teop 13 |- 15 |- ns |1
OE high to data delay toop 13 |- 15 |- ns |
Write Cycle
Write command hold time twen 8 - 10 - ns
Write command pulse width twp 8 - 10 - ns
Write command setup time twes 0 - 0 - ns |1
Write command to RAS lead time trwi 13 - 15 — ns
Write command to CAS lead time towt 13 - 15 - ns
Data setup time tos 0 -~ 0 - ns |16
Data hold time ton 10 |- 10 |- ns |[1°
Data to CAS low delay tosc 0 - 0 - ns |

Read-Modify-Write Cycle

Read-write cycle time trwe 126 |- 150 |- ns
RAS to WE delay time tewn 68 |- 80 |- ns |1°
CAS to WE delay time tewo 31 |- 35 |- ns |
Column address to WE delay time tawn 43 |- 50 |- ns |
OE command hold time toen 13 |- 15 |- ns

Fast Page Mode Cycle

Fast page mode cycle time toc 35 - 40 - ns
CAS precharge time tep 10 |- 10 |- ns
Access time from CAS precharge tepa - 30 - 35 ns |’
RAS pulse width tras 50 |200k |60 |200k |ns
CAS precharge to RAS Delay trupc 30 |- 35 |- ns
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SIEMENS

HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM
AC Characteristics  (cont'd) >°
To,=0t070°C,Vc=5V+10%/V,=33V+03V,t;=5ns
Parameter Symbol Limit Values Unit Npote
-50 -60
min. |max. |min. max.
Fast Page Mode Read-Modify-Write Cycle
Fast page mode read-write cycle time terwe 71 - 80 - ns
CAS precharge to WE teowp |48 |- 55 |- ns
CAS-before- RAS Refresh Cycle
CAS setup time tesr 10 - 10 — ns
CAS hold time tenr 10 - 10 - ns
RAS to CAS precharge time trpc 5 - 5 — ns
Write to RAS precharge time twrp 10 - 10 - ns
Write hold time referenced to RAS twrH 10 - 10 — ns
CAS-before- RAS Counter Test Cycle
CAS precharge time tept 35 - 40 - ns
Test Mode
Write command setup time twrs 10 - 10 - ns
Write command hold time twth 10 - 10 - ns
RAS hold time in test mode trAHT 30 - 30 — ns
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SIEMENS HYB 5(3)117800/BSJ-50/-60
2M x 8 DRAM

Notes

1. All voltages are referenced to Vgg.

lccis leear leca @and oo depend on cycle rate.

lcc1 and I, depend on output loading. Specified values are measured with the output open.

Address can be changed once or less while RAS = V,,.. In the case of | .., it can be changed once

or less during a fast page mode cycle (tpc).

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

internal refresh counter, a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS
cycles are required.

AC measurements assume t; =5 ns.

7. Viy iy @and V) yax ) are reference levels for measuring timing of input signals. Transition times

are also measured between V, and V,,.

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

9. Operation within the tzcp max ) limit ensures that tzac max) €an be met. trep (wax,) is specified as
a reference point only: If tzop is greater than the specified tzep max,) limit, then access time is
controlled by topc.

10.Operation within the tzap (vax,) limit ensures that tzac (ax) €an be met. toap vax) is specified as
a reference point only: If tz,p is greater than the specified trap max, limit, then access time is
controlled by t,,.

11.Either tzc Or gy Must be satisfied for a read cycle.

12.torF uax) @nd toez max, define the time at which the outputs achieve the open-circuit condition
and are not referenced to output voltage levels.

13.Either ty, or 5,0 must be satisfied.

14.Either tpp OF topp Must be satisfied.

15.tycs: trwps Tewn: Tawp @nd tepyp are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only. If tyycs > tycs vy, the cycle is an early write cycle
and the I/O pin will remain open-circuit (high impedance) through the entire cycle; if tgyp >
trwo (viny: Tewp > Tewn vy Tawn > tawp viny @Nd tepwp > tepwi (iny - the cycle is aread-write cycle
and I/O pins will contain data read from the selected cells. If neither of the above sets of
conditions is satisfied, the condition of the 1/O pins (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.

PN

o

oo
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SIEMENS

HYB 5(3)117800/BSJ-50/-60
2M x 8 DRAM

_ Vg ——— —\
RAS \ / \

Vi

VIH la— —
_ \ CAS 7
CAS \ /

VIL \ \ Z /

e [ e fpay ——
tse| T tean
tASR ot T — tASR e

Vi
Address Row Column Row

Vi

tren
WE
OE
—» fcpp (=
110
(Inputs) t
- [cpc — — - OFF<—
— fo1z - [y —e=
/o o all Valid Data OUT ) all
alld Data
tput f
(Outputs) 7
- "Hll or "LII
SPT03025
Read Cycle
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SIEMENS HYB 5(3)117800/BSJ-50/-60
2M x 8 DRAM

<7tRC4>

- fppg —————————— | |—[pp —
[ VIH —
RAS x
iL \ 7 \
-~ legy ————=
CAS Vi )\ \‘7 teas 4>/ %
iL X i
~—[Rpp—> tRaL -
tasc| | fean
Vi
Address Row Column Row
Vi ,
RAH B oy =
twes
WE
OE
10 )
(Inputs) Valid Data IN
/o Vor Hi Z

(Outputs) Vo,

- IIHII Or IILII
SPT03026

Write Cycle (Early Write)
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SIEMENS

HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM

RAS

CAS

Address

I/0
(Inputs)

110
(Outputs)

<7IRC4>

Vik —;x
VIL \ 7 \—
A \ \ Z f
= [Rap = tRaL >
—w
tASC CAH

VOH

Column

Row

— loy -

~— TRy —»

—»= ToEH

terz

Hi Z Hi Z

VOL

. ||H|| or lan

SPT03027

Write Cycle ( OE Controlled Write)
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SIEMENS

HYB 5(3)117800/BSJ-50/-60
2M x 8 DRAM

—t tRWC e E—
- Vi —
RAS \ ) \
Vi
tCSH —_— = — tRP -
- tRSH -
- fpop —— - fopg ————————— i [cpp [~-—
T
— \ /
s, N [/ /
It tRaH
- tCAH
T
Address Row Column
Vi
—»  lppp -
- foyp ——— = - Ty
_ Vi \
WE \
V"_ sl tAA —
tRCS e ——
toen
OE
tps
|-
- tDH
110 Valid
(Inputs) v, Data IN
toop
|t — tCAC - - | —
toez
V
o] OH CD)ata
Outputs UT
(Outputs) Vo,
- Hror'L SPT03028

Read-Write (Read-Modify-Write) Cycle
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SIEMENS

HYB 5(3)117800/BSJ-50/-60
2M x 8 DRAM

- Vi ——— —\
RAS Xt 72 \
Vi
tRP [
fcre
- Vi Y \ Y\ 7
cAS \ [\ \ /. /
A \ 7 \ y.
oot | tegn——»
= Tcan fean tean
fasr fasc fasc fasr
| ] ] - - i [ a5 — | -
Vit / / /
Address Row " Column >§( Column >§( Column ) Row
Vi
t tReH tRen
E B s iy —f Tppy ——
. Vi 7 7 Y
WE j \/ \/ \_
Vi
- tCPA | | tCPA ———
— - [OEA el - tOEA el - [OEA [ —
iy
— \ / \ / \ [ |
OE V. / 72 St 72
IL
tozc tozc tozc teop
| | — — - — - ——
tpzo fpzo
— lpzg H-— — — — —
topp =t fopp[=— foop =—
Vv
[0 " ey \ S Vo
(nputs) / 8 8 h S
torr torr (== —o—llopF
toez fogz = togz =
—lcyz ferz =—lciz
V, - .
II0 OH FValid ) FValid ) £ Valid )
E_
(Outputs) Vo, \Data OUT# \Data OUT/ \_Data OUT /
IIHII Or IILII
SPT03029
Fast Page Mode Read Cycle
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SIEMENS

HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM

RAS

CAS

Address

110
(Inputs)

110
(Outputs)

Tl £t >
Vi —\
Vi \ 7 \_
I — tPC Em— — - tRP et——
e f p g ] {7 g e [ gy —m t crp
*tRCD’* - tCP ¢tCAS* ] |—-—
" \ N /)
v, N 7 \ /
ot t
fRaH RAL
fasr tasc fasc
~ —=—lasc EpSR -
T a
Row Column Column . Column Row
Vi
4 frap it
oy —= IR § t — -
twes CWL twes - LowL ™ twes CWL
— |- — - — -
» fwew tweH twen
[ tWP <F*tWP4> <ttWP>
y
Vi

Valid Valid
Data IN Data IN
Vou Hi Z
VOL

- an or "LII

SPT03030

Fast Page Mode Early Write Cycle
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SIEMENS

HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM

tras -
iy
RAS \ _
YL : v/
— tCSH - — | tRP fn—
—m| lp a———lppyc——— > e fpgy ——————— ==
tet—— [pep — W j—— [ cpg —»= - topg —— - fopg —— - tcrp —™
— Vi Y [\ 7
G \\ /N /N //
L
—w  lpap  |=-— fean et traL a——
tasr ASC tasc
— -] | o -] feo— — | Epg —w=| [pgR e
Vin / /
Address Row Column )gt Column g Column Row
VIL T
trwp ———— fepwp ——» tepwp ——{ [ TpwL >
<—[CWD[—> <—(CWDI—> {a— [ oyp —=1 t
—»‘ tRCS f—— cwL f—— cwL — — - ﬂ
_ Vil \ / \ / \
we 7 \ \ \
Vi
tawp ——| tawp ——»| tawp ——
et — [ pp — ] toea —a| [\yp f— tora —m| [\yp H— toea — typ
- ft— | |- e T e t
foen A‘ foen A_ OEH
| P —y ’«
oF Vi /L /L /L 3&
VIL ‘
terz teiz
ol 7 (- — — — —
tzc toop
st - - tepa w— [opp .
0oDD
tozo -
Vi
IIo i
Data IN
(Inputs) v,
t
—— tCAC st —- [ 2
e——— frac L] |25
toez
-
V,
o OH Data
ouT
(Outputs) Vo,
"H"or"L"
SPT03031
Fast Page Mode Late Write and Read-Modify Write Cycle
Semiconductor Group 16 1998-10-01



SIEMENS HYB 5(3)117800/BSJ-50/-60
2M x 8 DRAM

|——————————————— tRAS —

o Vi ——
RAS X(

Vi
o Vi
CAS

Vv t

IL task RAH
et — [ASR et —

Vi
Address Row Row

Vi
/O Vou Hi Z

tput
(Outputs) Vo,
IIH|| Or IILII
SPT03032

RAS-only Refresh Cycle
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SIEMENS HYB 5(3)117800/BSJ-50/-60
2M x 8 DRAM

-~ fpe———————————————

[\

S

—w tesr 1 <
- Vi M\
CAS / /
V. Z
IL
e tWRH
WE
OE
o
V
Inputs
(Inputs) A
tCDD -
—» lop7 |-
110 Vou X Hi Z
tput f
(Outputs) |7
—a| [opp fa—

- IIHII Or IILII
SPT03033

CAS-before- RAS Refresh Cycle

Semiconductor Group 18 1998-10-01



SIEMENS

HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM

— - tRP ot — - tRP Lt
o Vi —— /—
RAS \ [\ \
VIL \. / \
o Vi ' /
CAS \
VIL \ \
—= lpap
tasc - /
tRan -
—
fasr twrH fasr
foan/~-—
Vi
Address
Vi
. Vi
WE
Vi
tOEA |-enntl——
o Vi
. /A —
Vi
tozc
—— tDZO |at— | tODD ——
v
[
(Inputs) v,
terz Lorr
— - —
- tpac —=1 logz
V .
10 OH / . Hi Z
Valid Data OUT
Outputs
(Outputs) VoL \
"Hll or IILII
- SPT03034
Hidden Refresh Cycle (Read) Cycle
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SIEMENS

HYB 5(3)117800/BSJ-50/-60

2M x

8 DRAM

- ¢

- fpag ——— =

- fpag —— | [a-lpp—

\

~— IR 41}‘7 fcrp —=

o Vi ——
RAS \

Vi

Vi
_ \

A
CAS " \\
fasc -
fRaH
tasr |
- T — tCAH

Vi

Address Row Column

fasr

Row

- IIHII or ||L||

WE
V,
110 N .
Valid Data
(Input) v,
/O Vou Hi Z
(Output) Vo,

SPT03035

Hidden Refresh Early Write Cycle
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SIEMENS

HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM

Read Cycle oy SO SR
[ Vi -\ [\
RAS \ / \
iL . 7
- fopp ]
Losp [=— tep [
_ Vi ~—leas ——={ ;7
CAS \ /| /
Vi \ Z
~ tRaL
—= loay tasr
— [ pgC (a— — - |t —
Vi /
Vi
fwee_ L (Y — oty
. Vi
WE
VIL - fopc —m—
twrH tres Lren
Loea ——
ﬁ T
teop
tch’ ——
1o Vi ~— topp =
(Inputs)
IL Lorr
— foz [ [ g7 —
Vv ||
lo OH
Data OUT
(Outputs) Vo, fwes
— - -
e t
. t RWL
Write Cycle TWRP L - - -
. Vi
WE
ViL
_ Vi
OE
iL
V
) _ben
Data IN
(Inputs) v,
[[e] Vou Hi Z
(Outputs) Vo,
. Hror'L SPT03036

CAS-before- RAS Refresh Counter Test Cycle
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SIEMENS HYB 5(3)117800/BSJ-50/-60
2M x 8 DRAM

- tRC"

lp — e lpas = [~ lpp —

— \ / 3\
RAS
W \ -

trpc == —=lgpc
tCSR —-— |—
Vi
CAS / ] /
Vi

tRAH -

tasr
Vi
Address Row
V

IL

fwrs r——
. Vi
WE
ViL

tWTH"

o Vi
OE
Vi

~— lopp —
0 Vi HiZ
(Inputs) V,

~—lcpp

10 Vou Hi Z
Outputs
(Outputs) Vo,

—= Lo

an or "LII

SPT03042

Test Mode Entry
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SIEMENS HYB 5(3)117800/BSJ-50/-60

2M x 8 DRAM
Package Outlines
Plastic Package P-S0OJ-28-3 (400mil) (SMD)
(Plastic small outline J-leaded)
£l w
>\ i 0 106 tOJlSﬂ =
. o o *
ol %0 § S
e YO0 N biaiyiibiyigioa I A |
27 [ osmax||| 4t 4 Ry
0.51-08| | 5018 @ |28x oloa] 11181018 = = [=]018®)

28 15

o B B o

0

kel lol el L L L L Ll

1 14
18545 5"

Index Marking

1) Does niot include plastic or metal protrusion of 0.15 max. per side

GPJ05699

Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”.

SMD = Surface Mounted Device Dimensions in mm
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