SIEMENS

1M x 16-Bit Dynamic RAM
1k Refresh
(Hyper Page Mode-EDO)

Advanced Information

1048 576 words by 16-bit organization

0 to 70 °C operating temperature

Hyper Page Mode-EDO-operation

HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60

* Performance:
-50 |-60
trac | RAS access time 50 |60 |ns
teac | CAS access time 13 |15 |ns
taa | Access time from address 25 |30 |ns
trc | Read/Write cycle time 84 |104 |ns
tupc | Hyper page mode (EDO) cycle time 20 |25 |ns
» Power Dissipation, Refresh & Addressing:
HYB5118165 HYB3118165
-50 -60 -50 -60
Power Supply 5V+10% 33V+03V
Addressing 10/10 10/10
Refresh 1024 cycles / 16 ms
Active 715 632 468 414 | mW
TTL Standby 11 7.2 mwW
CMOS Standby 55 3.6 mwW

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

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

¢ Plastic Package: P-S0OJ-42-1 400 mil
P-TSOPII-50/44-1 400 mil
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SIEMENS

HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60

1M x 16 EDO-DRAM

The HYB 5(3)118165 are 16 MBit dynamic RAMs based on die revisions “G” & “F” and organized
as 1048 576 words by 16-bits. The HYB 5(3)118165 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)18165 to be
packaged in a standard S0OJ-42 and TSOPII-50/44 plastic package with 400 mil width. 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 5118165BSJ-50

Q67100-Q1107

P-S0J-42-1 400 mil

5V 50 ns EDO-DRAM

HYB 5118165BSJ-60

Q67100-Q1108

P-S0OJ-42-1 400 mil

5V 60 ns EDO-DRAM

HYB 3118165BSJ-50 |on request P-S0OJ-42-1 400 mil 3.3V 50 ns EDO-DRAM
HYB 3118165BSJ-60 | on request P-S0J-42-1 400 mil 3.3V 60 ns EDO-DRAM
HYB 5118165BST-50 | on request P-TSOPII-50/44-1 400 mil |5V 50 ns EDO-DRAM
HYB 5118165BST-60 | on request P-TSOPII-50/44-1 400 mil |5V 60 ns EDO-DRAM
HYB 3118165BST-50 | on request P-TSOPII-50/44-1 400 mil | 3.3 V 50 ns EDO-DRAM
HYB 3118165BST-60 | on request P-TSOPII-50/44-1 400 mil | 3.3 V 60 ns EDO-DRAM
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SIEMENS

HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60

1M x 16 EDO-DRAM

Pin Names and Configuration

HYB 5(3)118165

Row Address Inputs A0 - A9
Column Address Inputs A0 - A9
Row Address Strobe RAS
Upper Column Address Strobe UCAS
Lower Column Address Strobe LCAS
Output Enable OE
Data Input/Output /01 -1/016
Read/Write Input WE
Power Supply Vee
Ground (0 V) Vgg
Not Connected N.C.
P-S0J-42-1 (400 mil) P-TSOPII-50/44-1 (400 mil)
Vccl: 1O 42 :l VSS VCC I: 10 50 :l VSS
01 2 4111016 Vo1 [}2 4911 1016
o2 3 487 11015
1102 [} 3 40 [1 1/015 j03 04 570 o4
1044 5 38 [ 1/013 Vee 6 450 Vg
Veell 6 37 Vsg os [7 447 012
05 [} 7 36 [1 /012 06 []8 43 1oL
o7 9 427 11010
1106 [] 8 35 1 1/011 sos 1o a | o
1107 [] 9 34 [11/010 nC 1t w0b ne.
1/08 [] 10 33 [11/09
N.C.[{ 11 32U N.C.
N.C.[J 12 31[J LCAS
W1 o s i 2h s
RASEM 29§OE EEN 34]@
N.C.LI 15 28 L1 A9 RAS (18 330 OF
N.C.[J 16 27 [1A8 ALL/NC. []19 32[1 A9
A0 [] 17 26 [1 A7 AL0/N.C. []20 31[0 A8
A1[] 18 25 A6 A0 []21 0 A7
A2 19 24 1 A5 AL 22 291 A6
A2 []23 28[1 A5
A3[] 20 23 [1 A4
A3 []24 270 A4
Veell 21 22 [1Vss Vee 25 26 [1 Vs
SPP02812 SPP03457
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Sl EMENS HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM
/101 1/02 --- 1/016
Data In Data Out OF
Buffer Buffer y
- A A A
W —dq ¢ 16 ‘ o
UCAS g
LCAS g
™ No.2Clock |.
> Generator
\ 4
10 Column >
#> Address >
Buffers (10) 10 Column
A0 —> Decoder
Al —>
A2 —p Refresh <
Controller < 16
A3 —> Sense Amplifier | 1.2° |
Ad —> /0 Gating N
\ 4
A5 _> A\ A A
Refresh
A6 Counter (10) . 1)(012;'
AT —»
y
A8 —» 10 >
A9 —>» >
10 Row 10 :
:'\1/ Address > Dgf:%vger 1024 102/'4en>1<01r())/261”iy16
Buffers (10) :
No.1 Clock 4
— 0.1 Cloc
RAS Generator

Voltage Down

— Ve

Generator  le&—— V. (internal)
SPB02826
Block Diagram for HYB 5118165BSJ
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HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-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 Oto 70 °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 VEIrSioNS) .......ccooeeviiiiiiiiiieeeeeeeeeie e —0.5tomin (Vc+0.5,7.0) V
Input/output voltage (3.3 V VEISIONS) ........coovvvviiiiiieeeeeceeeiee e —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,Vgg=0V,t;=2ns

Parameter Symbol Limit Values Unit Test
M. max. Condition

5V Versions

Power supply voltage Vee 4.5 5.5 \%

Input high voltage Vi 2.4 Vee+ 05V |2

Input low voltage A -0.5 0.8 v |t

Output high voltage (Igy7 = — 5 MA) Von 2.4 - v |t

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

3.3V Versions

Power supply voltage Vee 3.0 3.6 \Y

Input high voltage Vi, 2.0 Vee+# 05|V |2

Input low voltage A -0.5 0.8 v !

TTL Output high voltage (Ioy7 = — 2 mA) Von 2.4 - v |t

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

CMOS Output high voltage (Igyr = =100 pA)  [Vou Vee—-0.2 |- Vv

CMOS Output low voltage (Igyr = 100 pA) Vo, - 0.2 Y
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SIEMENS

HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

DC Characteristics (cont'd)
T,=0t070°C,Vgs =0V, t; =2ns

Parameter Symbol Limit Values Unit Notes
min. | max.

Common Parameters

Input leakage current Ly -10 10 |pA |1

0OV <V, <V +0.3V, all other pins =0 V)

Output leakage current IO(L) -10 10 |pA |1

(DO is disabled, 0 V < Vg1 < V¢ + 0.3 V)

Average V. supply current lccs
-50 ns version - 130 |mA |234
-60 ns version - 115 |mA |%34

(RAS, CAS, address cycling: tgc = tae min)

Standby V¢ supply current (RAS = CAS = V,,) leco - 2 |mA |-

Average V. supply current, during RAS-only refresh | |3

cycles -50 ns version - 130 |mA |2*
-60 ns version — 115 |mA |24

(RAS cycling, CAS =V, tre = tre vin)

Average V. supply current, during hyper page mode | |-,

(EDO) -50 ns version - 50 mA | 234
-60 ns version ~ 40 mA | 234

(RAS =V, , CAS, address cycling: toc = toc yin)

Standby V. supply current lccs - 1 |mA |!

Average V. supply current, during CAS-before-RAS | |

refresh mode -50 ns version - 130 |mA |24
-60 ns version - 115 |mA |24

(RAS, CAS cycling: tzc = tre min)

Semiconductor Group 6 1998-10-01



HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

Capacitance

T,=0t070°C,f=1 MHz

Parameter Symbol Limit Values Unit
min. max.

Input capacitance (AO to Al1) C, - 5 pF

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

I/O capacitance (/01 - 1/016) Co - 7 pF

AC Characteristics  >°
T,=0t070°C, Vee =5V £10%/Voe =33V £0.3V, t;=2ns

Parameter Symbol Limit Values Unit Npote
-50 -60

min. |max. |min. max.

Common Parameters

Random read or write cycle time tre 84 |- 104 |- ns

RAS precharge time trp 30 |- 40 |- ns

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

CAS pulse width teas 8 10k |10 |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 8 - 10 - ns

RAS to CAS delay time taco 12 |37 |14 |45 |ns

RAS to column address delay traD 10 25 12 30 ns

RAS hold time trsh 13 |- 15 |- ns

CAS hold time tesh 40 |- 50 |- ns

CAS to RAS precharge time torp 5 —~ 5 —~ ns
Transition time (rise and fall) tr 1 50 1 50 ns !
Refresh period for 1k-refresh version trer - 16 - 16 ms

Read Cycle

Access time from RAS trac —~ 50 |- 60 |ns |89
Access time from CAS teac —~ 13 |- 15 |ns |&°
Access time from column address tan - 25 |- 30 |ns |81
OE access time toea - 13 |- 15 |ns

Semiconductor Group 7 1998-10-01



HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

AC Characteristics (cont'd) >©
T,=01070°C, Voe =5V £10%/ Voo =33V 03V, t,=2ns

Parameter Symbol Limit Values Unit Npote
-50 -60

min. |max. |min. max.
Column address to RAS lead time traL 25 |- 30 |- ns
Read command setup time tres 0 - 0 - ns
Read command hold time tacn 0 —~ 0 —~ ns |
Read command hold time referenced to RAS |tz 0 - 0 - ns |
CAS to output in low-Z to s 0 —~ 0 —~ ns |8
Output buffer turn-off delay torr 0 13 |0 15 |ns |*
Output turn-off delay from OE toes 0 13 |0 15 |ns |12
Data to CAS low delay tozc 0 - 0 - ns |13
Data to OE low delay toso 0 —~ 0 —~ ns |2
CAS high to data delay teop 10 |- 13 |- ns |
OE high to data delay toop 10 |- 13 |- ns |
Write Cycle
Write command hold time twen 8 - 10 - ns
Write command pulse width twe 8 - 10 |- ns
Write command setup time twes 0 - 0 - ns |°
Write command to RAS lead time trwL 8 - 10 |- ns
Write command to CAS lead time tow 8 - 10 - ns
Data setup time tos 0 — 0 — ns |1
Data hold time ton 8 -~ 10 |- ns |
Read-Modify-Write Cycle
Read-write cycle time trwe 113 |- 138 |- ns
RAS to WE delay time tawn 64 |- 77 |- ns |*°
CAS to WE delay time tewn 27 |- 32 |- ns |1°
Column address to WE delay time tawn 39 |- 47 |- ns |°
OE command hold time toen 10 |- 13 |- ns
Hyper Page Mode (EDO) Cycle
Hyper page mode (EDO) cycle time tupc 20 - 25 - ns
CAS precharge time tep 8 - 10 |- ns
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HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

AC Characteristics (cont'd) >©
T,=01070°C, Voe =5V £10%/ Voo =33V 03V, t,=2ns

Parameter Symbol Limit Values Unit Npote
-50 -60
min. |max. |min. max.

Access time from CAS precharge tepa - 27 - 32 ns !
Output data hold time tcon 5 - 5 - ns

RAS pulse width in EDO mode tras 50 |200k |60 |200k |ns

CAS precharge to RAS delay truce 27 |- 32 |- ns

OE setup time prior to CAS toes 5 —~ 5 —~ 5 —~

Hyper Page Mode (EDO) Read-Modify-Write Cycle

Hyper page mode (EDO) read-write cycle time| togyc 58 - 68 - ns

CAS precharge to WE tecpwn |41 |- 49 |- ns

CAS-before- RAS Refresh Cycle

CAS setup time tesr 10 |- 10 |- ns
CAS hold time tonr 10 |- 10 |- ns
RAS to CAS precharge time tapc 5 -~ 5 - ns
Write to RAS precharge time twrp 10 |- 10 |- ns
Write hold time referenced to RAS twry 10 - 10 - ns

CAS-before- RAS Counter Test Cycle

CAS precharge time (CAS-before-RAS tepr 35 - 40 - ns
counter test cycle)
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HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

Notes

1. All voltages are referenced to Vgg.

lccis leear leca @and oo depend on cycle rate.

lcci and I, depend on output loading. Specified values are obtained with the output open.

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

or less during a hyper page mode (EDO) 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 cycles are required.

AC measurements assume t; = 2 ns.

7. Viy vy @nd V) uax ) are reference levels for measuring timing of input signals. Transition times
are also measured between V, and V,,.

8. Measured with the specified current load and 100 pF at V, =0.8 V and V,, = 2.0 V. Access
time is determined by the latter of tzac, toac: taa: tepar toea- Teac IS measured from tristate.

9. Operation within the trcp vax,) limit ensures that tgac ax,) €an be met. trep wax ) is specified as
a reference point only. If tzcp is greater than the specified tzcp (vax,) limit, then access time is
controlled by teac.

10.Operation within the tzap (vax, limit ensures that tgac (ax) €an be met. trap wax,) is specified as
a reference point only. If tz5p is greater than the specified tzap ax, limit, then access time is
controlled by tya.

11.Either tgc Or tgry Must be satisfied for a read cycle.

1210k (max.) loez (wax,) define the time at which the output achieves the open-circuit conditions and
are not referenced to output voltage levels. ty.¢ is referenced from the rising edge of RAS or
CAS, whichever occurs last.

13.Either t5, or ty;o must be satisfied.

14.Either tpp OF topp Must be satisfied.

15.tcs: trwos towp @nd tayp @re not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If tycs > tycs min), the cycle is an early write cycle and
data out pin will remain open-circuit (high impedance) through the entire cycle; if
trwo > trwo vinys tewp > Tewn iy @Nd tawp > tawp iy, the cycle is a read-write cycle and /0 will
contain data read from the selected cells. If neither of the above sets of conditions is satisfied, the
condition of 1/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.

PN

o
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SIEMENS

HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

RAS

UCAS
LCAS

Address

110 Vor

|
(

et ASR

tReH

tpzc

i

fpzo | F=—

—» lcpp (=

~—— fopp —

(Inputs) v,

p tCAC -

— oy -

(Outputs) Vo,

torr
e

——

~— logz —=

Valid Data OUT

Hi Z

N
N

SPT03043

Read Cycle

Semiconductor Group
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HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

_ Vi —
RAS \ ] \
Vi
—————————— tCSH —_—————
— % t
UCAS H 3\ \‘7 CAS 4’/ f
LCAS Vi X y.
[ Rap == tRaL -
tase| | tean
—{ [ psR — | - —o| [pqp l~a—
Vi
/
Address Row . Column Row
Vi
tRAH
— - entll tCWL —
tWCS
— -
. Vi ~— lyp
v I
Vi
— tWCH
sl [RWL EE—

v
10 IH '
(Inputs) v, Valid Data IN
I Vor iz

(Outputs) Vo,

- "Hll Or llLII
SPT03044

Write Cycle (Early Write)
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SIEMENS

HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60

1M x 16 EDO-DRAM

RAS

UCAS
LCAS

Address

/0
(Inputs)

10
(Outputs)

(

™ tASR

-t

Row

Vik —;S
VIL \ 7
T Y \‘i teas 4>/ /{
A \ \ Z

= [rap = tRaL -

—
tASC CAH
VIH /
Row . Column
Vi
t
ot — tRWL"

—— tDZO |—
fpzc =
Vi
Vi
toez

tez

— |
Von Hi Z Hi Z
Vo

nHu or "LII

SPT03045

Write Cycle ( OE Controlled Write)

Semiconductor Group 13
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SIEMENS

HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

RAS

UCAS
LCAS

Address

/0
(Inputs)

/0

(Outputs) Vo,

Vip ———
Vi

e £ Y ——

- fpye —————————————————

e — YT -
- fpep— > fpg — = [cRp ~—
) O\ /7
Vv \ \ Z /
It fRaH
— lcan
—t fpcp | —»| [pgc e o s -
Vin
Row Column Row
Vi
— - tRAD f— — [CWL

e TRy —=

- lppc ———»

Valid
Data IN

top
[ opc - |t—
Logz
[CLZ — -
Data
ouT

SPT03046

Read-Write (Read-Modify-Write) Cycle

Semiconductor Group
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SIEMENS

HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60

1M x 16 EDO-DRAM

- tRCD — - ——————— [RHCP i~
o Vi ——
RAS Xt ) \
Vi
- thpe ——» —w| [pp |-
t — - tCP |— et — [RSH —
Ei | [CAS — tCAS - ‘tCAS* — i tCRP*
— v,
UCAS IH \ \ l_!x l_\ 7
ooy ~ lpaL —
tean
fran - —w= lean —o lepy
tasr tasc tasc tasc
f— st - — -
VIH 4 4
Address Row Column 1 >§( Column 2 )Zt ColumnN
Vi
—= frap - —o gy [=—
tReH
—a{ [pcg | e
I VIH 7 A
e / s
V =— — leac —w loac
- tOES | tCPA N ) S tCPA — -
| [opp |=-— —|  lopp -
. Vi L
OE \t
Vi
] tRAC R
<7tCAC ——
V,
1/0 OH / / / \
(Outpu) | Data OUT 1 (X Data OUT 2  Data OUTN 7}—
"H" or "L"
SPT03056
Hyper Page Mode (EDO) Read Cycle
Semiconductor Group 15 1998-10-01



HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

«— lpcp —» - lpycp ——=
Yy =
RAS \ ] \
Vi \
et} tHPC — — - tRP [e——
— Vi
uens ¥ I\ N/ )\ /
LCAS Vi \_§_7 |\ N 7
- fooy - == fRaL
fRan o tean T —o Tean
fAsR fasc fasc tasc
— | | |t—— — - |t— — - ont—
Vi
Address .% Ar?dor\gss Column1 Column 2 ColumnN
Vi
t — - -t t — -
twes CWL twes T fewL ™ twes CWL
- — — -
= twew fweh L yycH =]
|t — tWP — <7tWP4> tWP — -~
WE
OE
fon — lpy
et — — [g f-—

I(/I(n)put) Data IN 1 Data IN 2 DataIN N
. IIHII Or IILII
SPT03057

Hyper Page Mode (EDO) Early Write Cycle

Semiconductor Group 16 1998-10-01




HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

- tras -
Y
RAS \( ) \
Vi
- legy ——————»| - lgp =
— - tCP f—————— tPRWC — - [RSH —_— -
- tpop — - fopg —— | ft—— fopg ——= {a—— fcpg ——= - tcrp —1
crs ' I\ /\ /\ /7
LCAS Vi X 7 \ 7 \ Z
— lpap  f— tean fRaL
—o- tRan | foan — —e|fean
tasr ASC tasc
— | e | —| -t - l— — e Epgc|— —{ [poRp a—
Vi / / \ S
Address Row  Column )E( Column 72( Column Row
VIL T
- fawp ———————» - tepwp ——=1 tepwp ———®= [ Loy —»
fowe fowe fowe
*‘ tres = —t | | et
WE Vin 7( \ / \ / \
Vi - N1/
fawp ——= fawp ——=1 fawp ——=1
— fhn —= o [ .t | [\ |—
M toea 1| WP ]| toea WP foga T we
A |eet—— — | - | ¢
t t
OEH % OEH ’__H o OFEH
Vi
_ /
OE \ / K
Vi |
= lc1z
tbzc
— - . ||
tobp
—= Ipzo T
VA
110 'H
(Inputs) v Data IN
foH
B [CAC | |t—
Ips
trac P I
toez
A—] |
V,
110 OH Data
Outputs OUT
(Outp )\/OL
" or L
SPT03049

Hyper Page Mode (EDO) Late Write and Read-Modify-Write Cycle
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HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

- M\
RAS \

- Ipas —jZ*i frp —»

- tCRP -

> tRPC -

UCAS Vi !\j
LCAS A

Eask tRaH
— - |t— — - tASR t—
Vi
Address Row Row
Vi
110 Vor Hi Z
(Outputs) Vo,
"H" or "L"
SPT03050

RAS-only Refresh Cycle
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HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

- lgp e - [ppg | |- [pp

o Vi
RAS St \

Vi

frec  f=—
—{ lop |wa— - fopp —————— —»{ lppc -— terp
— tCSR - -
UCAS /M AR /
LCAS A _/ Z
— tWRP [

_ Vi
WE

Vi
_ Vi
OE

Vi
II0 Vi
I
(Inputs) v,

tCDD e
10 Vo Y Hi Z
/
(Outputs) Vo, 7
. Hror'L SPT03051

CAS-before- RAS Refresh Cycle
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SIEMENS

HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60

1M x 16 EDO-DRAM

. tRC "t tRC —_—
— - tRP — - tRP |—
o W —
RAS \ \
V”_ \. \
— V
UCAS H 3\\ /
LCAS A \
traD
fasc
t ~ twre
RAH — - (-
fAsr i fwrH fAsR
CAH
Address
WE
OE
110
(Inputs)
—— [CAC |
terz forr
— ——] ——
V .
llo OH / . \ Hi Z
Valid Data OUT
Outputs f
(Outputs) Vo, \ 7
. IIHII Or IIL"
SPT03053
Hidden Refresh Cycle (Read)
Semiconductor Group 20 1998-10-01



SIEMENS

HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

p tRC

|t [ppg ——— | (~a-fpp-| e [ppg —— fop»=—
(T
RAS \ Xt \
ViL
— V
ucas M 3 \
LCAS A \ \
ftasc ||
tRAH
tasR fasr
|t — - tCAH — ] |-
Vi j E
Address Row Column % Row
ViL
tWCS
] |
twp —= —=| typp ~=—

~— Ipy ‘?
Valid Data

ViL
110 v
(Input) V,
110 Vo

Hi Z

(Output) Vo,

"H"or "L"

SPT03054

Hidden Refresh Cycle (Early Write)
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SIEMENS

HYB 5118165BSJ/BST-50/-60
HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

Read Cycle I U -
_ Vi ————— [\
RAS \ / \
VIL \ 7
a— fopr e fpgy —————=
— - tCSR |t— th -
m V|H SH tCAS 4’2‘
LCAS A \ V.
- e ——
) fom Iasr
Address Row
WE
twri tres tren
e i —
tepp
———
10 ~=— lopp
(Inputs)
It torr
— folz (= a— fopy =
V. L
110 OH
Data OUT
(Outputs) Vo fcs
— - |-
ot t
. t RWL
Write Cycle WRP e - P —
o Vi - fycy ——
WE
Vi
_ Vin
OE
Vi
%
( Data IN ),
(Inputs) v,
110 Vor HiZ
(Outputs) Vo
] o
SPT03055

CAS-before- RAS Refresh Counter Test Cycle
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HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60

1M x 16 EDO-DRAM

Package Outlines

Plastic Package P-S0OJ-42-1 (SMD) (400mil)
(Plastic small outline J-leaded)

£l

E 4

s} 7
>\30° SRy o
== = <

2.08 min
3.75 max.

iR *
127 ‘+ 0.81 max.| | f f * 9.4 +025
0.43% =[0.08]
RalA 18@[A42x - 10t015
: =[0.18®[B]
25.4
4TL\2T_\T_\T_\T_\T_\WT_\WT_\T_\T_\T_\T_\T_\T_\T_\T_\T_\T_\T_\
21
27.43 455" &

Index Marking

1) Does not include plastic or metal protrusion of 0.25 max. per side

GPJ05853

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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HYB 5118165BSJ/BST-50/-60
SIEMENS HYB 3118165BSJ/BST-50/-60
1M x 16 EDO-DRAM

Plastic Package P-TSOPII-50/44-1 (400 mil) (SMD)
(Plastic Thin Small Outline Package (Type 1))

10.1610132
|

/‘ !
0.1+0.05
1+0.05

2 Bk |
NEEE AT o5y
= ||

15 +5° E 50x 11.76:0.2
24x[08]=
0.4+0053 [ ] 0.200 |50

=01

006
0.15705

Hot——

50 40 36 26

11 15 25
2.5 max

/" 1
B 20.95+0.13" - GPX05958

Index Marking

Y Does not include plastic or metal protrusion of 0.15 max per side

2 Does not include plastic protrusion of 0.25 max per side
¥ Does not include dambar protrusion of 0.13 max per side

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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