SIEMENS

1M x 16-Bit Dynamic RAM
(1k & 4k-Refresh)

Advanced Information

1 048 576 words by 16-bit organization
0 to 70 °C operating temperature

Performance:

-50 | -60 | -70
frac | RAS access time 50 | 60 | 70 | ns
teac  |CAS access time 13| 15| 20 | ns
[ Access time from address 25 30 35 | ns
tae Read/Write cycle time 90 [ 110 | 130 | ns
tec Fast page mode cycle time 35 40 45 | ns

Single + 3.3 V (+ 0.3 V) supply

Low power dissipation

max. 720 active mW ( HYB 3118160BSJ/BST-50)
max. 648 active mW ( HYB 3118160BSJ/BST-60)
max. 576 active mW ( HYB 3118160BSJ/BST-70)
max. 360 active mW ( HYB 3116160BSJ/BST-50)
max. 324 active mW ( HYB 3116160BSJ/BST-60)
max. 288 active mW ( HYB 3116160BSJ/BST-70)
7.2 mW standby (LV-TTL)

3.6 mW standby (LV-CMOS)

720 pW 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

Fast page mode capability

2CAS/1WE

All inputs, outputs and clocks fully LV-TTL-compatible

1024 refresh cycles / 16 ms for HYB 3118160BSJ

4096 refresh cycles / 64 ms for HYB 3116160BSJ

Plastic Package: P-S0OJ-42-1 400 mil
P-TSOPII-50/44-1 400mil
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HYB 3116(8)160BSJ/BST(L)-50/-60/-70
3.3V 1M x 16-DRAM

SIEMENS

The HYB 3116(8)160BSJ/BST is a 16 MBit dynamic RAM organized as 1 048 576 words by 16 bits.
The HYB 3116(8)160BSJ/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)160BSJ/BST to be packaged in
standard SOJ-42 and TSOPH-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 HYB3116160BSTL parts have a very
low power ,sleep mode“ suppported by Self Refresh.

Ordering Information

Type Ordering Code | Package Descriptions

HYB 311616085J-50 Q6710001224 P-S0442 400 mil DRAM (access time 50 ns)
HYB 311616085J-60 “QB7100-01226 P-S0J-42 400 mil DRAM (atcess time 60 ns)
HYB 3116160BSJ-70 on feqtiest P-S0-42 400 mi DRAM (access time 70 ns)
HYB 3118160BS.-50 Q67100-01155 | P-S0J-42 400 mil DRAM (access time 50 ns)
HYB 3118160BS.)-60 Q67100-Q1156 | P-SOJ42 400 mil DRAM (access time 60 ns)
HYB 3116160BS.-70 on request P-S0J-42 400 mil DRAM (access time 70 ns)
HYB 3116160BST-50 .| onrequest ' P-TSOPI-50/44 400 mil | DRAM (accass time 50 ns)
HYB 31161608ST-60 | on request P-TSOPII:50/44 400 mit | DRAM (access time 60 ns)
HYE 31161608S7-70 on request * P-TSOPI-50/44 400 mit | DRAM (access time 70 ns)
HYB 3118160BST-50 [ Q67100-Q1163 P-TSOPIL650/44 400mit | DRAM (access time 50 ns)
HYB 3118160BST-60 067100-Q1184 P-TSOPYI-50/44 400 mil | DRAM (access time 60 ns)
HYB 3118180BST-70. | onrequest P-TSOPII-50/44 400 mit | DRAM (access time 70 ns)
Pin Names

AQ to AS Row Address Inputs for tk-refresh version HYB31181680BSJ)/BST

A0 to A9 Column Addess Inputs for 1k-refresh version HYB3118160BSJ/BST

A0 to A1 Row Address Inputs for 4k-refresh version HYB3116160BSJ/BST

A0 to A7 Column Address Inputs for 4k-refresh version HYB3116160BSJ/BST

RAS Row Address Strobe

CE Output Enable

/O1-/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)160BSJ/BST(L)-50/-60/-70
3.3V 1M x 16-DRAM

Pin Configuration

(top view)
P-S0J-42 (400 mil) P-TSOPII-50/44 (400mil)
O Vec [ 1 50 [D Vss
Vce o1 42 [1 Vss yo1 o 2 49 [0 1O16
/o1 [ 2 41 [1 /016 o2 M 3 48 [0 11015
o2 [ 3 40 [1 I/O15 o3 (] 4 47 [0 1O14
o3 [ 4 390 /014 O4 ™ 5 46 [0 /013
o4 [ 5 3gflyo13 Ve M6 45 I Vss
vee 0O 6 37 [ Vss Vos M 7 44 M 012
oe O s 43 M 1011
¥os g 7 OWO12 o7 42 [0 yo10
1106 E 8 35 ] 1/011 1708 (an 10 41 M 1109
o7 g 9 34 [1 /010 N.C. M 11 40 M N.C.
vos 0 10 330 vo9
NC. [0 1 321 N.C.
N.C.
—'Q g 12 31p LCAS N.C. (I 15 36 [ N.C.
WE O 13 30 UCAS &' M 16 35 [0 LCAS
RAS [] 14 29 [1 OE W__E M 17 34 [0 QQ_AS
Al11/NC [0 15 28 [0 A9 RAS [ 18 33 [T OE
A10/NC [ 16 270 A8  A1NC.O 19 32 0 Ag
A0 [ 17 261 A7  A1ONGC.(T 20 31 [T A
Al 0 18 25 A6 2(11 % 21 30 % A7
22 29 [ A8
A2 0 19 240 A5 A2 M o5 58 T An
A3 0] 20 23 A4 A3 O 59 57 D aq
vee 0O 21 221 Vss vee [ 25 26 [ vss
*} A11 and A10 are not connected for HYB3118160BSJ/BST (1k-refresh version)
Truth Table
RAS LCAS |UCAS |WE OE 1V01-/08 1/09-V016 | 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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SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70
3.3V 1M x 16-DRAM

1/011/02 ---1/016
Data In Data Qut
Buffer Buffer [ OF
i —d% 6 i
UCAS 16
LCAS ‘
»1 No.2 Clock
»] Generator
8 \ Column >
— /] Address >
AO » Buffers (8) 8 Column
Al Decoder
A2 —»
A3 —P CReffrelslh j&—
» ontroller |e—
A Sense Amplifier |1 16
A5 —p ¢ 1/0 Gating N
A6 —
> Refresh
A7 Counter (12) ) 3?2
A8 —
A9 — @12 R
A0 —» ; »
Al 12 Row 12 N] Row y Memory Array
_# A Address 4096
Buffers (12) 1| Decoder : 4096 x 256 x 16
o] No. Clock I
BAS 0.1 Cloc
RAS Generator
SPB02829

Block Diagram for HYB 3116160BSJ
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HYB 3116(8)160BSJ/BST(L)-50/-60/-70
SIEMENS 3.3V 1M x 16-DRAM

1/011/02 -+ 1/016

Data In Data Out —
Buffer Buffer |€ O
W —d% 1 T
UCAS 16
LCAS |
»1 No.2 Clock |
Generator
10 N Column
—/] Address >
Buffers (10) 10 Column
A Decoder
Al —»
A2 —b Refresh -
» Controller je—
~ Sense Amplifier |1 16
Ad ’ l 1/0 Gating N
A5 —
> Refresh
A8 Counter (10) 1)?12:“_
A7 —»
A8 —» 4?0 N
A9 —» —»
10 Row 10 :
_—_]l 3 Row Memory Array
Address 1024
Buffers (10) > Decoder . 1024x1024x 16
o N 1 Clock i
BT 0.1 Cloc
RAS Generator
SPB02830

Btock Diagram for HYB 3118160BSJ
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SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70

3.3V 1M x 16-DRAM
Absolute Maximum Ratings
Operating teMpPerature rANGE ...........covoveceereiieesereenereesee e crasersstas e e eeseeeseesareseeseesressaeans 0to70°C
Storage temperature FANGE............cc.cooeeeeiiriee e eeee e eeree e se et ee e e sa e -551t0 150 °C
SOldEMNG tME ...ttt st e o re st nm et saebesanaaeran 10s
Input/output volitage ... —0.5tomin (Vg + 0.5,4.6) V
Power supply VOHAGE..........coreiiiiiceercrtct e s se e sanas -05Vto46V
POWET diSSIPAUION......c.coiiiiiierece ittt e s e e et e b st e e e e e e ebeennes 1.0W
Data out current (ShOort CIFCUIL) .......coei e e e e e st 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 (values in brackets for HYB 3116160BSJ)
To=01t070°C, Ves=0V, Ve =33V203V,r=5ns

Parameter Symbol Limit Values Unit | Test
min. max. Condition
Input high voltage Vi 2.0 Ve +05 |V |V
Input low voltage Vi -05 0.8 v "
TTL Output high voltage (Ioyy = — 2 MA) Vou 24 - v [P
TTL Output low voltage (Ioyr = 2 mA) Vo - 0.4 v "
CMOS Output high voltage (Ioyr = ~ 100 pA) | Vo, Vee—0.2 |- v "
CMOS Output low voltage (Io,y = 100 pA) Vo - 0.2 v [P
Input leakage current,any input I -10 10 pA |
0V <V,< Ve +0.3V, all other pins =0 V)
Output leakage current o, -10 10 pA [
(DO is disabled, 0 V < Voyr < Ve + 0.3 V)
Average V. supply current: Ioe
-50 ns version - 200(100) |mA |23)4
-60 ns version - 180 (90) |mA |234
-70 ns version - 160 (80) |mA |234)
(RAS, CAS, address cycling, tpc = tre min.)
Standby V.. supply current Iceo - 2 mA |-
(RAS =CAS = V},))
Average V. supply current, during RAS-only | /ccs
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 = Vi, fac = fpe min.)
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SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70
3.3V 1M x 16-DRAM

DC Characteristics (values in brackets for HYB 3116160BSJ) (cont'd)
T,=01070°C, Vgs=0V, V5 =3.3V+03V,=5ns

Parameter Symbol Limit Values Unit | Test
min. max. Condition
Average V. supply current, Tecs
during fast page mode:  -50 ns version - 55(40) |mA (234
-60 ns version - 50(35) |mA (234
-70 ns version - 45(30) |mA (234

(RAS = V|, CAS, address cycling,
tpc = tpc Min.)

Standby V. supply current Iecs - 1 mA |1

(RAS=CAS = V- 02V)

Standby V. supply current {L-version) Iecs - 200 pA | M

(RAS = CAS = Ve — 0.2 V)

Average V. supply current, during CAS- lecs

before-RAS refresh mode: -50 ns version - 200(100) |mA (24
-60 ns version - 180 (90) {mA (24
-70 ns version - 160 (80) [mA |24

(RAS, CAS cycling, tpc = tacmin.)

Average Self Refresh Current Iecr - 1 mA

(CBR cycle with fgag > fpags Min., 250 MA | L-version

CAS held low, WE = Vo — 0.2V,
Address and Din = V¢ — 0.2 V or 0.2 V)

Capacitance

T,=0t070'C,V;=33V+03V,f=1MHz

Parameter Symbol Limit Values Unit
min. max.

Input capacitance (AO to A11) Cy - 5 pF

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

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

Semiconductor Group 624



SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70

3.3V 1M x 16-DRAM
AC Characteristics 56 16F
T,=01070°C,Vc=33V103V,r=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 90 - 110 |- 130 |- ns
RAS precharge time the 30 |- 40 |- 50 |- ns
RAS pulse width Iras 50 |10k |60 |10k |70 |10k |ns
CAS pulse width Ieas 13 |10k [15 |10k [20 |10k |ns
Row address setup time tasn 0 - 0 - 0 - ns
Row address hold time tRan 8 - 10 - 10 - ns
Column address setup time fasc 0 - 0 - 0 - ns
Column address hold time foan 10 - 15 - 15 - ns
RAS to CAS delay time frco 18 (37 |20 |45 |20 |50

RAS to column address delay traD 13 25 15 30 15 35 ns
time

RAS hold time msn |13 15 |- |20 |- ns

CAS hold time fcsw |50 60 |- |70 |- |ns

CAS to RAS precharge time ferp 5 - 5 - 5 - ns
Transition time (rise and fall) tr 3 50 3 50 3 50 ns |7
Refresh period for HYB3118160 | rpee - 16 - 16 - 16 ms
Refresh period for HYB3116160 | frer - 64 — 64 - 64 ms
Refresh period for L-versions ther - 256 |- 256 |- 256 |ms

Read Cycle

Access time from RAS thac - 50 |- 60 |- 70 {ns |8,9
Access time from CAS foac - 13 |- 15 |- 20 |ns (8,9
Access time from column address | f4, - 25 - 30 - 35 ns |8,10
OE access time foea - 13 |- 15 |- 20 |ns
Column address to RAS lead time | faa. 25 |- 30 |- 35 |- ns

Read command setup time trcs 0 - 0 - 0 - ns

Read command hold time tacH 0 - 0 - 0 - ns |11
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SIEMENS

HYB 3116(8)160BSJ/BST(L)-50/-60/-70

3.3V 1M x 16-DRAM
AC Characteristics (cont'd) %€ 16F
Ta=01t070°C,Vee=33V103V,r=5ns
Parameter Symbol Limit Values Unit | Note
-50 -60 -70
min. [ max. | min. | max. | min. | max.
Read command hold time taRH 0 - 0 - 0 - ns |11
referenced to RAS
CAS to output in low-Z lowz - 0 - 0 - ns |8
Output buffer turn-off delay forF 13 0 15 0 20 ns (12
Output buffer turn-off delay from | toe; 13 0 15 0 20 ns |12
OE
Data to OE low delay tozo 0 - 0 - 0 - ns |13
CAS high to data delay toon 13 |- 15 |- 20 |- ns |14
OE high to data delay toon 13 |- 15 |- 20 |- ns |14
Write Cycle
Write command hold time Iwen 8 - 10 - 10 - ns
Write command pulse width Iwp 8 - 10 - 10 - ns
Write command setup time twes 0 - 0 - 0 - ns |15
Write command to RAS lead time | faw. 13 |- 15 |- 20 |- ns
Write command to CAS lead time | fow, 13 |- 15 |- 20 |- ns
Data setup time Ios 0 - 0 - o - ns |16
Data hold time oH 10 - 10 - 15 - ns (16
Data to CAS low delay tozc 0 - 0 - 0 - ns |13
Read-Modify-Write Cycle
Read-write cycle time twe 126 |- 150 |- 180 |- ns
RAS to WE delay time fwo |68 |- 80 |- 95 |- ns |15
CAS to WE delay time fewo |31 |- 35 |- 45 |- ns |15
Column address to WE delay time | fawp 43 |- 50 |- 60 |- ns |15
OE command hoid time foen 13 |- 15 |- 20 |- ns
Fast Page Mode Cycle
Fast page mode cycle time tec 35 - 40 - 45 - ns
CAS precharge time Iop 10 |- 10 |- 10 |- ns
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SIEMENS

HYB 3116(8)160BSJ/BST(L)-50/-60/-70

3.3V 1M x 16-DRAM
AC Characteristics {cont'd) 56 167
T,=0t070°C,Vc=33V+03V,r=5ns
Parameter Symbol Limit Values Unit | Note
-50 -60 -70
min. | max. | min. | max. | min. | max.
Access time from CAS precharge | fcpa - 30 - 35 - 40 ns |7
RAS pulse width Ipas 50 200k | 60 200k |70 200k (ns
CAS precharge to RAS Delay Iavpe 30 - 35 - 40 - ns
Fast Page Mode Read-Modify-Write Cycle
Fast page mode read-write cycle | zpawc 71 - 80 - a5 - ns
time
CAS precharge to WE feown |48 |- 55 |- 65 |- ns
CAS-before-RAS Refresh Cycle
CAS setup time Icsh 10 - 10 - 10 - ns
CAS hold time e 10 - 10 - 10 - ns
RAS to CAS precharge time fRPG 5 - 5 - 5 - ns
Write to RAS precharge time twre 10 - 10 - 10 - ns
Write hold time referenced to RAS | fyygu 10 - 10 - 10 - ns
CAS-before-RAS Counter Test Cycle
CAS precharge time | et | 35 - I 40 l - 40 L— | ns J
Self Refresh Cycle
RAS pulse width ass | 100k |- 100k |- 100k |~ ns |17
RAS precharge time Taps 95 - 110 |- 130 |- ns |17
CAS hold time tevs -50 |- -50 |~ -50 |- ns |17
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SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70
3.3V 1M x 16-DRAM

Notes:

1) All voltages are referenced to Vgs.
2) fec, focs Iocs @nd Iecs depend on cycle rate.
3) I, and I, 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 /¢, it can be changed once or less during
a fast page mode cycle {f-c).

5) Aninitial pause of 200 s 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 fy =5 ns.

7) Vi min; @nd Vi ., are reference levels for measuring timing of input signais. Transition times are also
measured between V,, and V..

8) Measured with a load equivalentto 100 pFandatV,,=20V (/,,=-2mA)}, V,=0.8V (/, =2 mA).

9) Operation within the facp (max, limit ensures that fpac max) €aN be met. frep max, is specified as a reference point
only: If tzep is greater than the specified frep (max, limit, then access time is controlled by fac.

10)Operation within the rrap (max, limit ensures that frac maxy &N be Met. faap max, is specified as a reference point
only: If trap is greater than the specified frap max; limit, then access time is controlled by ¢4,.

11)Either trch OF 2ra,; Must be satisfied for a read cycle.

12)t0rr (maxy @NA  forz imax) d€fine the time at which the outputs achieve the open-circuit condition and are not
referenced to output voltage levels.

13)Either #pz¢ O fpz0 Must be satisfied.
14)Either f¢pp OF 1opp Must be satisfied.

15)twes: frwos fewn: Tawo @Nd fepwp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If fwcs > fwes miny the cycle is an early write cycle and the 1/O pin will remain
open-circuit (high impedance) through the entire cycle; if tawp > fawp (minyr fowd > fowp (min)» fawd > fawD (miny @Nd
fepwp > Icewn miny « 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)160BSJ/BST(L)-50/-60/-70

3.3V 1M x 16-DRAM

. lre —
[ ‘
le— lras | le— tap —=
—_ H +
RAS \
ViL x Z \—
lesH ; ;
+—— trcD —efe—— lASH - | CRP
v fcas
IH
UCAS A\ /
LCAS - tran tral — =
lasr fasc Toan | tasr
v iinod iy S |
Address o Row @ Column Row
ViL
[ R tacH
Ly Irgs P
A\
— IH N
WE N
ViL fan
loea
M AN\ AMhnmmmy
OE Vi, \
oz ‘ 4@0
Iozo|' fooo j
VO IH
(Inputs) ViL toac
lorr
f
VOH ¢tCLz | 4&.1
(Outputs) VoL HiZ { Valid Data Qut HzZ ——
trac
N H orL” wL1
&\\ H” or “L
Read Cycle
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SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70
3.3V 1M x 16-DRAM

taas tap —|
vV, —————
— H
RAS \ J \
I lesw

«—1IRCD +—«—— IAsH terp
v f
IH CAS
UCAS \\ / /
Lcas It trap taa
lasn tasd Ican ta
VIH | —_— - l
Address v ® Row @ Column Row
I
’—-t]R l<— tewe |
AH twes

IR\ AL

S L LTI I I D O IS

os lon

V —_— -—|
vo iH A

Valid Data In
(Inputs) viL \

vo VOH Hi Z
(Outputs) VoL

“‘H” or“L" w2

Write Cycle (Early Write)
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SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70

3.3V 1M x 16-DRAM
fo—————— trc N
—  lnas ——— |+— fAP ]
V  — ! .
RAS H N \
\"/
L fesH B
«— D ——+<+— fRSH tcap
A" be——
IH lcAs
UcAs | L/
LCAS 1 trap taar—
tA.sf. lasc L CAH, tasA
V'H —_—| f-—— e
Address Row Column Row
P———
- fewt
WE

5 j;fwr_d L" I T

lozc tdez
v ’
VO H

* toz| ¥
loea i
Yon Hi-Z Hi-Z
(Outputs) VoL

“H" or“L" wL3

Write Cycle (OE Controlled Write)
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SIEMENS

HYB 3116(8)160BSJ/BST(L)-50/-60/-70

“H* or“L”

3.3V 1M x 16-DRAM
tawe
tras trp
— IH
RAS v _ fesH
L trco tasr
y e leas— lﬂf
H
UCAS Wi \\ /
LCAS !
i tran toan) ta
| SR
tasH F lasc <_.J
V i - |
Address ™ Row @( Column Row
Vie ‘tA fewt
— lawp |
traD towo fawt
tawp 4
v we
_— A
WE Vi
taa
[ tacs L loea foer
_w F \
OE ViL
| tozq — jB‘i
Iozc L o
\'
o Serm M
n
(inputs) Vv leiz
toop
fcac i
v - toez
170 OH Data
(Outputs)vOL ®< out
trac

WL4

Read-Write (Read-Modify-Write) Cycle
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SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70

3.3V 1M x 16-DRAM
trasn tae
VIH —
RAS \ /A
tec trHeP
trcy fcas ler Icas trsH tomp
leas 1> e
A
IH
oo | N / ]
LCA lesH
traH
4 lcan loarn fca
ta ta ’_" lasa
VlH A iA;le‘__ LY sq } __ftASJJ_tql [aSA
Address v Row Column Column @Commn Row
L trap I facH
trcH—p iR
L Jtnes 1., ltrcs
—_ VIH
WE v
iL tcra tera lar
laa taa
v toea ltoea
6_E IH
ViL =
toze 7 = leoo
A e
tool too, toop |
‘ ~
\"/
I fcac Lfgr: fcac 1|_tﬂ=f fcac LtC_)F.F
trac
k
, torz | (0)74 torz loEz torz loez
vo OH Valid valid Valid
(Outputs) oL ata Out Data Out Data Out >——
N« 4 »
&\\ H" or“y .
Fast Page Mode Read Cycle
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SIEMENS

HYB 3116(8)160BSJ/BST(L)-50/-60/-70

3.3V 1M x 16-DRAM
tras lrp
v
—_ IH
w ) \
trc trsH
treo leas | fer lcas feas tcrA
— IH 1
cas \\ /N i \ /
|
. lraL
_ |l tras
) tean " fcan L fea tasH
Vo e e et tasc e i
H
Address Row Column Column Column Column
Vil 4
t | i
:‘HAD cwL twog— EWL ! tw_cg <'_HWL
WCS ol twon ;1 tweH twer
V|L ! Y T 1
\
— H
OE Vi, \
lox IoH ToH
Ips los tps|
v g Mo ~ B
Vo H Valid Vaiid Valid
(Inputs) Vi Data In Data In Data In
|
v
vo OH HI-Z
\
(Outputs) VoL

“H* or“L"

FPM2
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3.3V 1M x 16-DRAM

HYB 3116(8)160BSJ/BST(L)-50/-60/-70

SIEMENS

no

no

140 He §

\ =leg

pza

eleg

Ha)

|
Sl
o

u| eleg

aaoy

T

sqy

IQ~ Nm0‘~

] eleq

nao~_0

(Uu

o]

ozaqy

N

]
amv) I l
amo) .:_\_Mj T [ZZ] SpH) v
[ |
uwnje) Moy
]
7 it
ey Ve
avdy |
N/ \!
d80) ey | svoy @0} svop aod)
HSH) ! O0MHd) HS2]
] j svd)

"N sinding)
HO, on
Mp (sinduy)
ofl
Hi A
B
Aooao
A
T A
EL
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Fast Page Mode Read-Modify- Write Cycle
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SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70
3.3V 1M x 16-DRAM
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RAS-Only Refresh Cycle

Semiconductor Group 636



SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70
3.3V 1M x 16-DRAM
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CAS-Before-RAS Refresh Cycle
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SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70

3.3V 1M x 16-DRAM
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Hidden Refresh Cycle (Read)
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SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70
3.3V 1M x 16-DRAM
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Hidden Refresh Cycle (Early Write)
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SIEMENS

HYB 3116(8)160BSJ/BST(L)-50/-60/-70
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CAS before RAS Self Refresh Cycle
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SIEMENS HYB 3116(8)160BSJ/BST(L.)-50/-60/-70
3.3V 1M x 16-DRAM
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SIEMENS HYB 3116(8)160BSJ/BST(L)-50/-60/-70
3.3V 1M x 16-DRAM

Package Outlines
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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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