SIEMENS

1M x 16-Bit EDO- Dynamic RAM HYB 3116165BSJ/BST(L)-50/-60/-70
(1k & 4k-Refresh) HYB 3118165BSJ/BST(L)-50/-60/-70

Advanced Information

= 1048 576 words by 16-bit organization
+ 0to 70 ‘C operating temperature
« Performance:

-50 | -60 | -70
tac | RAS access time 50 | 60 | 70 | ns
tcac  |CAS access time 13| 15| 20 | ns
tan Access time from address 25 30 35 | ns
the Read/Write cycle time 84 | 104 | 124 | ns
f A Hyper page mode (EDO) 20 25 30 | ns
cycle time

= Single + 3.3 V (£ 0.3 V) supply

« Low power dissipation

max. 720 active mW ( HYB 3118165BSJ/BST-50)

max. 648 active mW ( HYB 3118165BSJ/BST-60)

max. 576 active mW ( HYB 3118165BSJ/BST-70)

max. 360 active mW ( HYB 3116165BSJ/BST-50)

max. 324 active mW ( HYB 3116165BSJ/BST-60)

max. 288 active mW ( HYB 3116165BSJ/BST-70)

7.2 mW standby (LV-TTL)

3.6 mW standby (LV-CMOS)

720 uW standby for L-version

Output unlatched at cycle end allows two-dimensional chip selection

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

self refresh

» Hyper page mode (EDQ) capability

- 2CAS/1WE

« Allinputs, outputs and clocks fully LV-TTL-compatible

+ 1024 refresh cycles / 16 ms for HYB 31181658SJ

- 4096 refresh cycles / 64 ms for HYB 3116165BSJ

« Plastic Package: P-SOJ-42-1 (400 mil)
P-TSOPII-50/44-1 (400 mil)
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HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

SIEMENS

The HYB 3116(8)165BSJ/BST is a 16 MBit dynamic RAM organized as 1 048 576 words by 16 bits.
The HYB 3116(8)165BSJ/BST 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 3116(8)165BSJ/BST to be packaged in
standard SOJ-42 and TSOPII-50/44 plastic package with 400mil width. These packages provide
high system bit densities and are compatible with commonly used automatic testing and insertion
equipment. System-oriented features include single + 3.3 V (x 0.3 V) power supply, direct
interfacing with high-performance logic device families. The HYB 3116166BSTL parts have a very
low power ,sleep mode" supported by Self Refresh.

Ordering Information

Type Ordering Code | Package Descriptions
HYB 3116165BSJ-50 Q67100-Q1229 P-S0OJ-42 400 mil DRAM (access time 50 ns)
HYB 3116165BSJ-60 Q67100-Q1231 P-S0OJ-42 400 mil DRAM (access time 60 ns)

HYB 3116165BSJ-70
HYB 3118165BSJ-50
HYB 3118165BSJ-60
HYB 3118165BSJ-70

P-S0J-42 400 mil
P-S0J-42 400 mil
P-S0QJ-42 400 mil
P-S0J-42 400 mil

on request
Q67100-Q1159
Q67100-Q1160

on request

DRAM (access time 70 ns)
DRAM (access time 50 ns)
DRAM (access time 60 ns)
DRAM (access time 70 ns)

HYB 3116165BST-50

Q67100-Q1190

P-TSOPII-50/44 400 mil

DRAM (access time 50 ns)

HYB 3116165BST-60

Q67100-Q1192

P-TSOPII-50/44 400 mil

DRAM (access time 60 ns)

HYB 3116165BST-70

on request

P-TSOPII-50/44 400 mil

DRAM (access time 70 ns)

HYB 3118165BST-50

Q67100-Q1167

P-TSOPII-50/44 400 mil

DRAM (access time 50 ns)

HYB 3118165BST-60

Q67100-Q1168

P-TSOPII-50/44 400 mil

DRAM (access time 60 ns}

HYB 3118165BST-70 Q67100-Q1188 P-TSOPII-50/44 400 mii DRAM (access time 70 ns)
Pin Names

AO to AS Row Address Inputs for 1k-refresh version HYB3118165BSJ/BST
A0 to AS Column Addess Inputs for 1k-refresh version HYB3118165BSJ/BST
AO to A11 Row Address Inputs for 4k-refresh version HYB3116165BSJ/BST
AO to A7 Column Address Inputs for 4k-refresh version HYB31161658SJ/BST
RAS Row Address Strobe

OE Output Enable

1/01-1/016 Data Input/Output

UCAS Upper Column Address Strobe

LCAS Lower Column Address Strobe

WE Read/Write Input

Vee Power Supply (+ 3.3 V)

Vss Ground (0 V)

N.C. Not connected
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

Pin Configuration

(top view)
P-S0J-42 (400 mil) P-TSOPII-50/44 (400 mil)
@] Vee 1] 1 50 [ Vss
Vee [ 1 421 Vss o1 M 2 49 [T /O16
o1 [0 2 41 [] I/O16 vo2 M 3 48 [T 1015
o2 [ 3 40 1 I/O15 Vo3 [ 4 47 [T /014
vo3 [ 4 39 [ ¥O14 504 ™ 5 46 % /013
/04 cc [ 6 45 Vss
o s 38 1013 vos 7 44 M 012
Vee 0 6 371 Vss o6 o 8 43 [0 1011
|/05 E 7 36 :] 1/012 1107 o 42 O 11010
Woe [ 8 35 V011 o8 M 10 41 [T 09
o7z 0 9 341010 NC. ™ 14 40 [ N.C.
o8 [ 10 33 H 1VO9
N.C. O 1 32 4 N.C.
NC. O 12 31 0 LCAS NC. o 15 36 0 NG,
WE [ 13 30 1 UCAS TERE
== = NC. [ 16 35 [0 LCAS
RAS E 14 29 :| OE WE Dj 17 34 [ UCAS
A11/NC O 15 281 A9 RAS (1] 18 33 [0 OE
AtONC 0 18 27 1 A8 ATN.C. O 19 32 [0 A9
A0 0 17 26 [1 A7 A10N.C. O 20 31 [0 a8
At O 18 251 A6 A0 et % = A7
22
A2 g 19 241 A5 A2 23 28 [0 A5
A3 [ 20 231 A4 A3 0 o 57 D Aa
Vee [ 21 221 vss Vec [ 25 26 [T Vss
*)} A11 and A10 are not connected for HYB 3118165BSJ/BST (1k-refresh version)

Truth Table

RAS |LCAS |[UCAS |WE |OE 1/01-/08 VO9-/016 | 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 NOP
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HYB 3116(8)165BSJ/BST(L.)-50/-60/-70
SIEMENS 3.3V 1M x 16 EDO-DRAM

Block Diagram for HYB 3116165BSJ

1/011/02 -+ 1/016
J !

Data In Data Out
Buffer Buffer [€ O
WE & 16 T
UCAS —1 16
LCAS —d \
» No.2 Clock |
»{ Generator
8 \ Column 2]
—/] Address i
A0 > Buffers (8) 8 Column
Al Decoder
A2 —P
A3 —» CReftre"slh l+—
»> ontroller J¢—
A Sense Amplifier |1 16
A — J I/0 Gating [N—
A6 —P
> Refresh
A Counter (12) 3?2
A8 —»
A —» 492 ,
A0 — : >
ATH _’_:_“llz y . 12 Row ) Memory Array
Address 4096
Buffers (12) Jl> Decoder . 4096 x256 x16
o| No.1 Clock I
TAS 0.1 Cloc
RAS Generator
SPB02829
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

Block Diagram for HYB 3118165BSJ

1/011/02 --- 1/016

e

Data In Data Out _
Buffer Buffer Ot
e —d % 16 f
16
UCAS
LCAS '
—® No.2 Clock
»| Generator
10 Column >
ﬁ) Address
Buffers (10) 10 Column
A0 Decoder
Al —p
A2 — Refresh [—
> Controller je—
- Sense Amplifier |1 16
A v I/0 Gating [N—
A5 —
> Refresh
AS Counter (10) 1024
A7 —» x16
AB —» {po - N
A9 —» —>
10 Row 10 :
) “ N] Row Memory Array
Address 1024
V| Butters (10) 1] Decoder ) 1024x1024 x 16
Tt » No.1 Clock
AS Generator
SPB02830
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70

3.3V 1M x 16 EDO-DRAM
Absolute Maximum Ratings
Operating temperature raNQe ...t reee st eese e s see e e nnns 0to70°C
Storage temperature raNGe...........ccocivciiriernieriereeerre et e sesnesaese e aseesresessneanennens —-5510150°C

S0ldEriNgG tME ..o ettt ettt neenren 10s

Input/output voltage.................. e —05tomin (Vc +0.5,4.6) V
Power supply VOIRAGE.........c.coouiiiir ettt -05Vto48V
POWET dISSIPAION......cie ittt e e et b e e s te sr s eeesne e e rnnann s 10w
Data out current (ShOM CIFCUIL) ......coceiiiiirircr et eeese e e s e e e sneeas 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 (values in brackets for HYB 3116165BSJ)
T,=01070°C, Vgg=0V, Voc=3.3V+03V,,=2ns

Parameter Symbol Limit Values Unit | Test
min. max. Condition
Input high voltage Vi 2.0 Ve +05 |V |1
Input low voltage Vo -05 0.8 v |Y
TTL Output high voltage (/our = — 2 mA) Vou 24 - v |V
TTL Output low voltage (Ioyr = 2 MA) VoL - 0.4 v |V
CMOS Output high voltage (Ioyr = — 100 pA) | Voy Vee—0.2|- v |V
CMOS Output low voltage (Ioyr = 100 pA) Vo - 0.2 v |V
Input leakage current,any input Iy -10 10 pA 9
0V <V, <V +0.3V, all other pins =0 V)
Output leakage current Toy -10 10 pA |V
(DO is disabled, 0 V < Vgyr £ Ve + 0.3 V)
Average V¢ supply current: Tec
-50 ns version - 200(100) |mA |234)
-60 ns version - 180(90) [mA |234)
-70 ns version - 160 (80) |mA |234)
(RAS, CAS, address cycling, fgc = fc min.)
Standby V¢ supply current (RAS = CAS = Vi) | I - 2 mA |-
Average V. supply current, during RAS-only | Iz,
refresh cycles: -50 ns version - 200(100) | mA 24
-60 ns version - 180 (90) |mA |24
-70 ns version - 160 (80) |mA |24
{RAS cycling: CAS = V,,, tgc = tac min.)
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

DC Characteristics (values in brackets for HYB 3116165BSJ) (cont'd)
T,=01070°C, Ves =0V, Vc=3.3V103V,1=2ns

Parameter Symbol Limit Values Unit | Test
min. max. Condition
Average V. supply current, during hyper page | /cc,
mode EDO): -50 ns version - 90 (70) |mA (234
-60 ns version - 75(55) |mA (2349
-70 ns version - 60(45) |mA (234
(RAS =V, CAS, address cycling, fpc = fpc min.)
Standby Ve supply current Ioes - 1 mA [V
(RAS = CAS = V- 0.2 V) 200 pA |L-version
Average Vi supply current, during Lecs
CAS-before-RAS refresh mode:-50 ns version - 200(100) |[mA |29
-60 ns version - 180(90) [mA |24
-70 ns version - 160 (80) |mA |24
(RAS, CAS cycling, fae = e Min.)
Average Self Refresh Current Ieer - 1 mA
(CBR cycle with fgas > frags Min., 250 uA | L-version
CAS held low, WE = V¢~ 0.2V,
Address and Din = V- 0.2V or0.2V)

Capacitance

7,=01070°C, Voc=33V03V,f=1MHz

Parameter Symbol Limit Values Unit
min. max.

Input capacitance (A0 to A11) C, - 5 pF

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

1/0 capacitance (I/01-1/016}) Co - 7 pF

Semiconductor Group 649




SIEMENS

HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

AC Characteristics®®

T,=0t070°C, Vc=33V03V,r=2ns

16E

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

min. | max. [ min. | max. | min. | max.
Common Parameters
Han_dom read or write cycle time | fpc 84 - 104 |- 124 |- ns
RAS precharge time tep 30 |- 40 |- 50 |- ns
RAS pulse width s |50 |10k |60 |10k [70 |10k |ns
CAS pulse width feas 8 10k |10 10k |12 10k |ns
Row address setup time task 0 - 0 - 0 - ns
Row address hold time tran 8 - 10 - 10 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time tean 8 - 10 - 12 - ns
RAS to CAS delay time o |12 |37 |14 |45 |14 |53 |ns
RAS to column address delay thao 10 25 12 30 12 35 ns
RAS hold time fasn |13 15 |- 17 |- ns
CAS hold time tesn |40 50 |- 60 |- ns
CAS to RAS precharge time tew B - 5 - 5 - ns
Transition time (rise and fall} It 1 50 1 50 50 ns (7
Refresh period for HYB 3116165 | fgee - 64 - 64 - 64 ms
Refresh period for HYB 3118165 | fzgr - 16 - 16 - 16 ms
Refresh period for L-versions trer - 256 |- 256 |- 256 |ms
Read Cycle
Access time from RAS e |- 50 |- 60 |- 70 |ns [8,9
Access time from CAS feac |- 13 |- 15 |- 17 |ns |8,9
Access time from column address | t,, - 25 - 30 - 35 ns |8,10
OE access time toea |- 13 |- 15 |- 17 |ns
Column address to RAS lead time | 7pa 25 - 30 - 35 - ns
Read command setup time Tacs - 0 - - ns
Read command hold time trcH - 0 - - ns |11
Read command hold time aaH - - - ns |11
referenced to RAS
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70

3.3V 1M x 16 EDO-DRAM
AC Characteristics®® (cont'd) 16E
To=0t070°C, Vc=33V£03V,r=2ns
Parameter Symbol Limit Values Unit | Note
-50 -60 -70
min. | max. | min. | max. | min. | max.
CASto output in low-Z taz 0 - 0 - 0 - ns |8
Output buffer turn-off delay tore 0 13 0 15 0 17 ns (12
Output tum-off delay from OE teer |0 13 |0 15 |0 17 |ns |12
Data to CAS low delay e |0 - 0 - 0 - ns (13
Data to OE low delay fozo |0 - 0 - 0 - ns |13
CAS high to data delay feo |10 |- 13 |- 15 (- ns |14
OE high to data delay tooo |10 |- i3 |- 15 |- ns |14
Write Cycle
Write command hold time twon 8 - 10 - 10 - ns
Whrite command pulse width twe 8 - 10 - 10 - ns
Write command setup time twes 0 - 0 - 0 - ns |15
Write command to RAS lead time [fqw. |13 |- 15 |- 17 |- ns
Write command to CAS lead time fewL 13 - 15 - 17 - ns
Data setup time s 0 - 0 - 0 - ns |16
Data hoid time ton 8 - 10 - 12 - ns (16

Read-modify-Write Cycle

Read-write cycle time tawc 113 |- 138 |- 162 |- ns

RAS to WE delay time two |64 |- 77 |- 89 |- ns |15
CAS to WE delay time tewo |27 |- 32 |- 36 |- ns |15
Column address to WE delay time |ty |39 |- 47 |- 54 |- ns |15
OE command hoald time toen |10 |- 13 |- 15 |- ns
Hyper Page Mode (EDO) Cycle

Hyper page mode (EDO) cycle tupe 20 - 25 - 30 - ns

time

CAS precharge time fop 8 - 10 |- 10 |- ns
Access time from CAS precharge | fcea - 27 - 32 - 37 ns |7
Output data hold time toom 5 - 5 - 5 - ns
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

AC Characteristics>® (cont'd) 166

T,=0t070°C, Ve =33V£03V,1r=2ns

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

min. | max. | min. | max. | min. | max.
RAS pulse width in EDO mode Iaas 50 200k | 60 200k | 70 200k{ns
CAS precharge to RAS delay tewre | 27 - 32 - 37 - ns

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

Hyper page mode (EDO) torwe | 58 - 68 - 77 - ns
read-write cycle time
CAS precharge to WE teewo |41 |- 49 |- 56 |- ns

CAS-before-RAS Refresh Cycle

CAS setup time lesh 10 |- 10 |- 10 |- ns
CAS hold time P R 10 |- 10 |- ns
RAS to CAS precharge time Iec |5 - 5 - 5 - ns
Write to RAS precharge time twrp 10 - 10 - 10 - ns
Write hold time referenced to RAS | tyg |10 |- 10 |- 10 |- ns

CAS-before-RAS Counier Test Cycle

CAS precharge time L’CPT | 35 ‘ - ! 40 ‘ - | 40 | - | ns |
Self Refresh Cycle

RAS pulse width Irass 100k | — 100k |— 100k |- ns |17
RAS precharge trps 95 - 110 |- 130 |- ns |17
CAS hold time tons -50 |- -50 |- -50 |- ns |17
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

Notes:

1) All voltages are referenced to Vgg.
2) Icer, fecas foeq and Iocs depend on cycle rate.
3) I, and /oy depend on output loading. Specified values are measured with the output open.

4) Address can be changed once or less while RAS = V). In the case of I, it can be changed once or less during
a hyper page mode (EDO) cycle (fypc).

5) An initial pause of 200 |is 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.

6) AC measurements assume ¢y = 2 ns.

7) Vi miny @nd V. max) 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 Vo, =0.8 V and Vy,, = 2.0 V. Access time is determined
by the latter of rrac. fcac: Zans fopas foEa - Tcac IS measured from tristate.

9) Operation within the fgep (max) limit ensures that fpac (ax, €8N be Met. facp max) is specified as a reference point
only: If 7pcp, is greater than the specified frcp (may, limit, then access time is controlled by fc,c.

10)Operation within the faap (max, limit ensures that fpac max,) Can be met. 1pap max, is specified as a reference point
only: If r,p is greater than the specified faap max, limMit, then access time is controlled by #,,.

11)Either tpcy O taan Must be satisfied for a read cycle.

12)torF (maxy @Nd Iz max) define the time at which the outputs achieve the open-circuit condition and are not
referenced to output voltage levels.

13)Either tpz¢ O fz0 Must be satisfied.
14)Either 1¢pp OF topp Must be satisfied.

15)twcs: Tawo- fowo, Tawo @nd Icpwo are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If fycs > twcs miny the cycle is an early write cycle and the /O pin will remain
open-circuit (high impedance) through the entire cycle:; if fawp > fawp (min.i Towp > fowd (mn ) fawD > fawD (min) @Nd
Iepwn > fcpwp (i p» the cycle is a read-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 I/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.

17)When using Self Refresh mode, the following refresh operations must be performed to ensure proper DRAM
operation:

If row addresses are being refreshed on an evenly distributed manner over the refresh interval using CBR
refresh cycles, then only one CBR cycle must be performed immediately after exit from Self Refresh.

If row addresses are being refreshed in any other manner (ROR - Distributed/Burst; or CBR-Burst) over the

refresh interval, then a full set of row refreshes must be performed immediately before entry to and immediately
after exit from Self Refresh.
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70

3.3V 1M x 16 EDO-DRAM
tac
lras le— trp —
mES M \
Wi lesH p
=— taco trsH CRP
v lcas
UCAS VIH AN /1] /
LCAS - trao tRAL
l‘ﬂs_n’ tasc foar tasr
v < ] Q
aderess " O P IO P IONNNW__ew
| e tacH
lran s l;—r [~
VIH N
WE ViL taa N
oA
ViL
bozc tcop
t‘_ tooo
pz0
w  H
FF
v lorz o foez |
ygutputs) VZ: HiZ §< Valid Data Out >— HZ —
trac
“H" or“L" WLt

Read Cycle
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

— tasH leap |
Vin \ feas /
UCAS \ /
LCAS - taap 4
tﬂﬁ, lasg fe. tAsﬂ
VIH o

7 IljmosoaOus

twerH

tawe

ViL

tos lon

\

o H \
—————<V lid Data |
(lnputs) V||_ al ata In /

vo Von

Hi Z
{Outputs) VoL

“H” or “L” wi2

Write Cycle (Early Write)
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70

3.3V 1M x 16 EDO-DRAM
tre
e tas— | |«— fap —»
Vv .
RAS H N / \
V,
L lesH
- tRcD trsH terp
v lca
IH S
UCAS A AN,
LCAS I lraD traL
tasa lusc lcan tasAl
Address |, & Row @ Column Row
L ‘ l_,l tewe
taan tawL

[T{s] VlH r
(inputs) v,

Vo VOH Hi-Z Hi-Z
(Outputs) oL

e or L s

Write Cycle (OE Controlled Write)
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70

3.3V 1M x 16 EDO-DRAM
tawe
lras . ftr’r
¥ \ \__
RAS V'” tesH
L
e =
Vin \ /
UCAS Vi
LCAS lran tcan "
— = sA
vy | [ fee

VIH
Address v & Row @ Column ) Row
IL T

lrap hWDICWD 1 T
tawp * twe )
\
% AN
WE Vi
laa
lacs foea toern
\
IH >
o\ /] A
toz — .tﬁ
bozc L o
B =
n
(Inputs} Vv, toz
lopp
fcac e
loez
V -t
vo OH : Data
(Outputs) out
trac

“‘H” or“L” Wi

Read-Write (Read-Modify-Write) Cycle
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HYB 3116(8)165BSJ/BST(L)-50/-60/-70
SIEMENS 3.3V 1M x 16 EDO-DRAM

| lras
v i
RAS H 3\ treo laHce
IL
lrsH
lupc
tonr toas . top || feas foas
Vv
- IH r
ucas |/ \ N N 7
LCAS L lcsH o
tasA ‘_ﬁn_ﬁ"’ tasg j_CﬂH asc| [foan, | fasg|foan
ViH r —
Address v @ Row Column 1@Column2 Column N
IL ‘ N
lraD ‘ !
lrRH |
trcs | lagH
— VIH E
WE
ViL feac feac
laa [
loes topa tora
t
ﬁ VOH OEA
VoL
| trac
taa
leac {cor tcon

v ez |
/o IH
Data O Data Out
(Output) Vi, § gty aa M

e oL e

Hyper Page Mode (EDO) Read Cycle
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

lap |

taas '
y |
RAS IH_!\ taco taHce l_—JA__
ViL
trsH terp
lupc
ka lcas tcp boas . feas
\'
iH
UCAS f \ \ / \ /
LCAS i tcsH tRAL
tﬂH hfg %H lFs‘c tcan £Af£ lcan
v "L

=
IH L
Address &rﬁ; Column 1®Column 2 Column N
ViL
trap trwt
lew \ fowt !

| CWL

1
twoﬂ | twew twcsﬁ ﬁ twen twcs{ F e

twp twe twp

L I\ A\
SEE LAAL - M:2A-A M

Ips lon tod | tow

- ’LD; tor
VIH ‘
1O (Input) Vlea In 1 )@( Data In 2 @E\m inN }m

“H” or4” w8

ALY

Hyper Page Mode (EDO) Early Write Cycle
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3.3V 1M x 16 EDO-DRAM

HYB 3116(8)165BSJ/BST(L)-50/-60/-70

SIEMENS

3
2
- 10,
no ino , A
& o ﬁ..@ (sindino)
sa sa; IO> on
s A 59 —f ]
| | e
Ha} v Hap | |z30p vy} HA] | zao; ova]
}nMT ﬁ| $ [ — A * ﬁy vO)
H30}, T Jaaoy
HIO} — [ _ le— - i
o) 7 Foy um T (sinduy)
u 5«@4 u Em%_ .m\\\ _c_ m_mn__ — N A on
IQMSA: :I.vuwe aao) 17 20y |IvN._o_§ ik A
diou " n_* o ] e—1oza) -
2A, A
30
a ./ .,
oy | | v30) v30] A
dmp dm am} (57
N amvy - Ir/ amy} J/A — o A am
/ f HI
™Y, =~ A i _ woy 1] T.|A|m —_— Moﬂcv _ A
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Hyper Page Mode (EDO) Late Write and Read-Modify- Write Cycle
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

| tre

«— lras
v ;
RAS H F
V|L I

lran
P

Address V'” @g‘ A Z QI I I IZIIHH AR - Aew

L

v
OH
VoL

“H” or“L” wLe

RAS-Only Refresh Cycle

HI-Z

1o
(Outputs)
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SIEMENS

HYB 3116(8)165BSJ/BST(L)-50/-60/-70

3.3V 1M x 16 EDO-DRAM
(inputs) :,T I 1IIIIIIIHHHi o
zlgutputs):,/zr D Hi-Z
“H" or “L”
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SIEM ENS HYB 3116(8)1 65BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

tre — taRc —
tar | t
» “—tnAsﬁ., ’»‘ taas ”‘i P \
RAS ! ! /
|

i -— loHR —=| e fopp —w
Yy L. . JT |

(Inputs) Vi

VO VOH
(Outputs) VoL

Valid Data Out >— HI-Z ——
|
| q

Hidden Refresh Cycle (Read)
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

tre tc
Iap tap
v lras taas
H—
s T\ AN S
te— [RCD—wie— lRSH—» «locHR ] le—lcRr
v
IH f
UCAS \
Loas i lraD \ /

Lo = || tasc

tash . M tasA
VIH 4
Address Vi, ‘\§ Row @Column m \\\\\ Row

twes
T twen twae| | twaH
WE VIH - twp -— .
ViL J§ m
os ton

v
"&put) VIHN Valid Data N
L

v
OH

11O
(Output) HI-Z

VoL

“H* or“L”

Hidden Refresh Cycle (Early Write)
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

R BN s
| CAS \\I/:: _/ : k /;/ / §
S N EHIHHHHININ
vo Yon ‘t?iz\ [
(Outputs) v, ) 77— H-Z
| Torr
“‘H” or*“L" WwL13

CAS before RAS Self Refresh Cycle
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM
lras tep
ReRaTds Cycle: VIH—,\ \_
" [csg lera /;tcpj, P tgfg” I ‘
CAS \ /
¥ toar ————b T
AS| tCAH lasr
addross ™ | Column_] tR Row
WRP [ taa AH
e :;:ngmﬁ = —_
RCS )‘ﬂ
o= FELMMNIMIMHIHIHHITIHTIINNDN. t
o Vi [+—tozo—~ tooo _m@
Inputs) Vi \ W tozo I L || lores =
.tz 7
{Igutputs) :/’gf Data Out ]
twre O
Write Cycle: —T T | ‘ lowe
WE M - AN 777 Z I ilninsg
TE 1
vo v _JDS o tDH_.'
:lgutputs) \\/II'LH Hi-Z
CAS-Before-RAS Refresh Counter Test Cycle
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70

3.3V 1M x 16 EDO-DRAM
Package Outlines
P-80.J-42 (400 mil)
{Plastic Small Qutline J-leaded Package) e E
‘E § 10303 ? EI$
>\30' 388 31
v [ 0.51 max. [
04319 |« FloiB@IA 42
25.4
e -
2743 5" &
Indax Marking 2
@
1 Does not Include plastic or metal protruslon of 0.25 max. per side g
P-TSOPHI-50/44 (400 mi) 2 g & oo
{Thin.Smali Outtine, 0.8 mm lead pitch) & o b
o8 05101
04130 1§76
ol [Plo28]4x —{]o1
(=3
2
o
1) Does not include plastic or metal protrusion of 0.25 max. per side g

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

8MD = Surface Mounted Device
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Dimensions in mm



