SIEMENS

1M x 16-Bit Dynamic RAM HYB5116160BSJ-50/-60
1k & 4k Refresh HYB5116160BSJ-50/-60
(Fast Page Mode) HYB3116160BSJ/BST(L)-50/-60

HYB3118160BSJ/BST(L)-50/-60

Advanced Information

1 048 576 words by 16-bit organization

0 to 70 °C operating temperature

Fast Page Mode operation

- Performance:
-50 -60
tRac RAS access time 50 60 ns
tcac CAS access time 13 15 ns
Y Access time from address 25 30 ns
tre Read/Write cycle time 84 104 ns
tpe Fast page mode cycle time 35 40 ns

Power Dissipation, Refresh & Addressing:

HYB5116160 | HYB3116160 | HYB5118160 | HYB3118160
-50 -60 -50 -60 -50 -60 -50 -60

Power Supply 5V £ 10% 3.3Vt 0.3V 5V £ 10% 3.3v+ 0.3V
Addressing 12/8 12/8 10/10 10/10
Refresh 4096 cycles / 64 ms 1024 cycles /16 ms

L-version 4096 cycles / 128 ms 1024 cycles / 128 ms
Active 330 220 216 144 715 632 468 414 mwW
TTL Standby 11 7,2 11 7,2 mwW
CMOS Standby 55 3,6 5,5 3,6 mwW
CMOS Standby 1,1 0,72 1,1 0,72 mwW
( L-version )

- Read, write, read-modify-write, CAS-before-RAS refresh, RAS-only refresh, hidden refresh
and Self Refresh ( on L-versions only).

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

+ Plastic Package: P-S0J-42 400 mil
P-TSOPII-50/44 400 mil
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Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

The HYB5(3)116(8)160 are 16 MBitdynamic RAMs based on die revisions ,G“ & ,F“ and organized
as 1 048 576 words by 16-bits. The HYB 5(3)116(8)160 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 The HYB 5(3)116(8)160
to be packaged in a standard SOJ 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. The HYB3116(8)160BSTL (,L-versions®) have a very low power
,sleep mode” supported by Self Refresh.

Ordering Information

Type Ordering Code | Package Descriptions

1k - Refresh Versions:

HYB 5118160BSJ-50 QB7100- P-SOJ-42 400 mil 5V 50ns FPM-DRAM

HYB 5118160BSJ-60 QB7100- P-SOJ-42 400 mil 5V 60ns FPM-DRAM

HYB 3118160BSJ-50 QB7100- P-SOJ-42 400 mil 3.3V 50ns FPM-DRAM
HYB 3118160BSJ-60 QB7100- P-SOJ-42 400 mil 3.3V 60ns FPM-DRAM
HYB 3118160BST-50 QB7100- P-TSOPII-50/44 400 mil 3.3V 50ns FPM-DRAM
HYB 3118160BST-60 QB7100- P-TSOPII-50/44 400 mil 3.3V 60ns FPM-DRAM
HYB 3118160BSTL-50 | Q67100- P-TSOPII-50/44 400 mil 3.3V 50ns LP-FPM-DRAM
HYB 3118160BSTL-60 | Q67100- P-TSOPII-50/44 400 mil 3.3V 60ns LP-FPM-DRAM
4k - Refresh Versions:

HYB 5116160BSJ-50 Q67100- P-S0OJ-42 400 mil 5V 50ns FPM-DRAM

HYB 5116160BSJ-60 Q67100- P-S0OJ-42 400 mil 5V 60ns FPM-DRAM

HYB 3116160BSJ-50 Q67100- P-S0OJ-42 400 mil 3.3V 50ns FPM-DRAM
HYB 3116160BSJ-60 Q67100- P-S0OJ-42 400 mil 3.3V 60ns FPM-DRAM
HYB 3116160BST-50 QB7100- P-TSOPII-50/44 400 mil 3.3V 50ns FPM-DRAM
HYB 3116160BST-60 QB7100- P-TSOPII-50/44 400 mil 3.3V 60ns FPM-DRAM
HYB 3116160BSTL-50 | Q67100- P-TSOPII-50/44 400 mil 3.3V 50ns LP-FPM-DRAM)
HYB 3116160BSTL-60 | Q67100- P-TSOPII-50/44 400 mil 3.3V 60ns LP FPM-DRAM
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SIEMENS

HYB5116(8)160BSJ-50/-60

HYB3116(8)160BSJ/BST(L)-50/-60

1M x 16 - DRAM

Pin Names and Configuration:

HYB5(3)116160 |HYB5(3)118160
4k-refresh 1k-refresh

Row Address Inputs AOD - A11 AO - A9
Column Address Inputs A0 - A7 A0 - A9
Row Address Strobe RAS
Upper Column Address Strobe UCAS
Lower Column Address Strobe LCAS
Output Enable OE
Data Input/Output 1/01-1/016
Read/Write Input WE
Power Supply Vee
Ground (0 V) Vs
not connected N.C.

P-SOJ-42 (400 mil)

Vee
1/01
1102
1103
/04
Vee
1105
1106
/07
1108
N.C.
N.C.
WE
RAS
A11/NC
A10/NC

A0
Al
A2
A3
Vee

o o N e I N e e e I e A e e O e Y O v v v

1O 42 [1 Vss
2 41 [1 I/016
3 40 [1 I/015
4 39 11014
5 38 [ 11013
6 37 d Vss
7 36 [ 11012
8 350 /1011
9 34 1 /010
10 33 1 1109
11 32 N.C.
12 31 0 CCAS
13 30 0 UCAS
14 29 1 OE
15 28 [ A9
16 27 0 A8
17 26 0 A7
18 251 A6
19 24 1 A5
20 231 A4
21 22 1 Vss

Vce
1101
/102
/103
/04
Vce
I/105
1106
/107
/108

N.C.
N.C.
WE

RAS
A11/N.C.
A10.N.C.

AO
A1l
A2
A3
Vce

P-TSOPII-50/44 (400mil)

HHHHHHHHHHAA

HHHHHHHAHHAHA

1 50 M Vss
2 49 [M /0186
3 48 [M /015
4 47 @ /014
5 46 [M /013
6 45 [ Vss
7 44 M /012
8 43 M /011
9 42 M /010
10 41 @ 1109
11 40 M@ N.C
15 36 [T N.C.
16 35 [ CCAS
17 34 M UCAS
18 33 M OF
19 32 M A9
20 31 [@ A8
21 30 10 A7
22 20 I A6
23 28 [0 A5
24 27 O A4
25 26 M Vss
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Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

o1 1102 - 11016
UCAS —¢ &
[CAS C

I Data in Data out ray=
LCAS Buffer Buffer =
|
—INo. 2 Clock f A *
Generator [ 16 6

Column P
8 Address 3 '\’ Column
AD—>- Bufier(8) V| Decoder
Al —»
A2 —»
A3 —» Refresh < " 16
Ad—» Controller |=— Sel/ré)seG::?npllfler<
A5—> L 9
A6 —»
A7 — Refresh | || | ].. 256 ...
A8 —p Counter (12) x16
A9—» 1o
A1 J\/L >
Al1—> Row f\ Row Memory Array
12 Address 12 / Decoder 4996 4096x256x16
Buffers(12) .
-
— No. 1 Clock ¢
RAS —*Generator
-« VCC

Voltage Down
Generator  |-«— VCC (internal)

Block Diagram for HYB 5116160BSJ
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Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

/01 1/Q2 == /016

i i ............. t

UCAS - &

—(C
Trae +—@ Data in Data out OF
LCAS Buffer Buffer < OE
[
—»INo. 2'Clock f A *
Generator [* 16 6
Column -
10 Address 5 '\’ Column
AQO—» Buffer(10) V| Decoder
Al —p
A2 —»
A3 — Refresh  |<+— o 16
Ad—» Controller |=— Selz/ré)s%,:?npllfler<
A5—» L 9
AG —»
A7 — Refresh | || | |. 1024......
A8 —p» Counter (10) x16
A9—»
ng S
Row Row Memory Array
10 )| Address 10> Decoder| 1024 | 1024x1024x16
Buffers(10) :
F————
—_— No. 1 Clock ﬁ
RAS —Generator
-« VCC

Voltage Down
Generator  |«— VCC (internal)

Block Diagram for HYB 5118160BSJ
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Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

Absolute Maximum Ratings :

Operating teMPEerature FANQGE ........ocei e et et e e e enne e e 0to 70°C
Storage temperature raNQge.........cv e eeceee ettt sre e se e eenee— DD 10 150 °C
Input/output voltage (5V VEISIONS) ......c.ceveviiciieie e e e -0.5to min (Vcc+0.5,7.0) V
Input/output voltage (3.3V VEISIONS) ......cooviiireriiiiee e e e -0.5to min (Vcc+0.5,4.6) V
Power supply vOage (BV VEISIONS) .....uvuiiiiirieir et e e e sne e e e -10Vio 70V
Power supply voltage (3.3V VEISIONS) ...cooiieirie e s e e e -1.0Vto46YV
Power disSipation( S5V VEISIONS) .....ucei e cerieieeiiteie e e e e e e e e e e e nne s 1.0W
Power dissipation (3.3V VEISIONS) .....oco i e e e e e e e s 0.5W
Data out current (SNOI CIFCUIT) ... cueerie et e e e e 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
TA=0tO70 OC, VSS=0V’ l‘T=2nS

Parameter Symbol Limit Values Unit | Test
min. max. Condition

5V versions:

Power supply voltage Vee 4.5 55 \

Input high voltage Vi 24 Vee+05 |V |V

Input low voltage Vi -0.5 0.8 v |

Output high voltage (Ioy1 = — 5 MA) Von 2.4 - v |

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

3.3V versions:

Power supply voltage Vee 3.0 3.6 \

Input high voltage Vi 2.0 Vee+05 |V |V

Input low voltage Vi -0.5 0.8 v |

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

TTL Output low voltage (Ioyr = 2 mA) VoL - 0.4 v |

CMOS Output high voltage (Ioyr = =100 uA) Vou VCC-0.2 |- \"

CMOS Output low voltage (Ioyr = 100 uA) Voo - 0.2 \"
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SIEMENS

HYB5116(8)160BSJ-50/-60
HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

DC Characteristics (cont’d)
TA=0tO70 OC, VSS=0V’ l‘T=2nS

Parameter Symbol Limit Values Unit | Notes
min. max.
1k 4k
Common Parameters:
Input leakage current Iy -10 10 pA |V
(0V <V|y<Vcee + 0.3V, all other pins =0 V)
Output leakage current Ioy, -10 10 pA |V
(DO is disabled, 0 V < Vo1 < Ve + 0.3V)
Average V. supply current: Iog
-50 ns version - 130 50 |mA |234)
-60 ns version - 115 40 |mA |2934)
(RAS, CAS, address cycling: frg = trc min.)
Standby V¢ supply current (RAS = CAS = V) | Iceo - 2 mA |-
Average V¢ supply current, during RAS-only | Zccs
refresh cycles: -50 ns version - 130 50 |mA |29
-60 ns version - 115 40 |mA |29
(RAS cycling, CAS = V|, fgg = fpc Min.)
Average Vi supply current,during fast page | Iccs
mode : -50 ns version - 40 25 |mA |234)
-60 ns version - 30 20 |mA |234)
(RAS = V|, CAS, address cycling:tpg = fpg min.)
Standby V. supply current Tocs - 1 mA |1
(RAS=CAS =V, -0.2V) 200 HA | L-Version
Average V¢ supply current, during CAS- Tees
before-RAS refresh mode: -50 ns version - 130 50 |mA |29
-60 ns version - 115 40 |mA |29
(RAS, CAS cycling: tgc = tpc min.)
Average Self Refresh Current Ioes _ 250 mA | L-
(CBR cycle with tRAS>TRASSmin., CAS held low, Version
WE=Vcc-0.2V, Address and Din=Vce - 0.2V or 0.2V) only
Capacitance
Tho=0t070°C,f=1MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (A0 to A11) C - pF
Input capacitance (RAS, UCAS, LCAS,WE, OE) |C; - pF
I/0O capacitance (I/01-1/016) Co - pF
Semiconductor Group 7



SIEMENS

HYB5116(8)160BSJ-50/-60
HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

AC Characteristics 29

To=0t070°C,Vec=5V+10%/V;=33V£03V,s=5ns

16FP/FG

Parameter Symbol Limit Values Unit | Note
-50 -60

min. | max. [ min. | max.
common parameters
Random read or write cycle time fre 920 - 110 - ns
RAS precharge time trp 30 - 40 - ns
RAS pulse width fras 50 | 10k | 60 | 10k | ns
CAS pulse width foas 13 [ 10k | 15 | 10k | ns
Row address setup time Iasr 0 - 0 - ns
Row address hold time [ 8 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time foan 10 - 15 - ns
RAS to CAS delay time troD 18 37 20 45
RAS to column address delay time IRAD 13 25 15 30 ns
RAS hold time trsH 13 15 - ns
CAS hold time tosH 50 60 - ns
CAS to RAS precharge time torp 5 - 5 - ns
Transition time (rise and fall) tr 50 50 | ns |7
Refresh period for 1k refresh version trer - 16 - 16 ms
Refresh period for 4k refresh version IRer - 64 - 64 | ms
Refresh period for L-version - 128 - 128 | ms
Read Cycle
Access time from RAS IRAG - 50 - 60 ns | 8,9
Access time from CAS foac - 13 - 15 ns | 8,9
Access time from column address tan - 25 - 30 ns |8,10
OE access time toEa - 13 - 15 | ns
Column address to RAS lead time fraL 25 - 30 - ns
Read command setup time fres 0 - 0 - ns
Read command hold time treH 0 - 0 - ns |11
Read command hold time referenced to RAS | tzzy 0 - 0 - ns |11
CAS to output in low-Z tolz 0 - 0 - ns |8
Semiconductor Group 8



Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

AC Characteristics (conr'a) 99 16FPIFG
Ty =01070°C,Veo=5V+10%/ Ve, =33V +0.3V, 1 =5ns

Parameter Symbol Limit Values Unit | Note
-50 -60

min. | max. [ min. | max.
Output buffer turn-off delay torr 0 13 0 15 ns |12
Output buffer turn-off delay from OE toez 0 13 0 15 | ns |12
Data to OE low delay tozo 0 - 0 - ns |13
CAS high to data delay teoD 13 - 15 - ns |14
OE high to data delay fooD 13 - 15 - ns |14
Write Cycle
Write command hold time fwen 8 - 10 - ns
Write command pulse width fwp 8 - 10 - ns
Write command setup time fwes 0 - 0 - ns |15
Write command to RAS lead time frwL 13 - 15 - ns
Write command to CAS lead time fowL 13 - 15 - ns
Data setup time Ips 0 - 0 - ns |16
Data hold time fon 10 - 10 - ns |16
Data to CAS low delay toze 0 - 0 - ns |13

Read-Modify-Write Cycle

Read-write cycle time fawe 126 - 150 - ns
RAS to WE delay time tRWD 68 - 80 - ns |15
CAS to WE delay time town 31 - 35 - ns |15
Column address to WE delay time FAWD 43 - 50 - ns (15
OE command hold time toEH 13 - 15 - ns
Fast Page Mode Cycle

Fast page mode cycle time toc 35 - 40 - ns
CAS precharge time top 10 - 10 - ns
Access time from CAS precharge fopa - 30 - 35 ns |7
RAS pulse width tras 50 | 200k | 60 |200k| ns
CAS precharge to RAS Delay tRHPC 30 - 35 - ns
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SIEMENS

HYB5116(8)160BSJ-50/-60
HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

AC Characteristics (conr'd) 2%

Ty=01t070°C,Vee=5V+10%/Ve =33V 0.3V, t;=5ns

16FP/FG

Parameter Symbol Limit Values Unit | Note
-50 -60

min. | max. [ min. | max.
Fast Page Mode Read-Modify-Write Cycle
Fast page mode read-write cycle time fpRWE 71 - 80 - ns
CAS precharge to WE tcPWD 48 - 55 - ns
'CAS-before-RAS Refresh Cycle
CAS setup time tosr 10 - 10 - ns
CAS hold time toHR 10 - 10 - ns
RAS to CAS precharge time trec 5 - 5 - ns
Write to RAS precharge time fwrp 10 - 10 - ns
Write hold time referenced to RAS fwrH 10 - 10 - ns
'CAS-before-RHAS Counter Test Cycle
CAS precharge time fopT 35 - 40 - ns
Self Refresh Cycle
RAS pulse width frass 100k | | 100k | ns |17
RAS precharge time tres 95 B 110 B ns |17
CAS hold time tons -50 B -50 B ns |17
Semiconductor Group 10



Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

Notes:

1) All voltages are referenced to VSS.
2) ICC1, ICCS, ICC4 and ICC6 depend on cycle rate.
3) ICC1 and ICC4 depend on output loading. Specified values are measured with the output open.

4) Address can be changed once or less while RAS = VIL. In the case of ICC4 it can be changed once or less
during a fast page mode cycle (tPC).

5) An initial pause of 200 LLs 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 tT =5 ns.

7) VIH (min.) and VIL (max.) are reference levels for measuring timing of input signals. Transition times are also
measured between VIH and VIL.

8) Measured with a load equivalentto 100 pF and at Voh=2.0 V (loh =-2mA) , Vol=0.8V (lol=2mA).

9) Operation within the tRCD (max.) limit ensures that tRAC (max.) can be met. tRCD (max.) is specified as a
reference point only: If tRCD is greater than the specified tRCD (max.) limit, then access time is controlled by
tCAC.

10)Operation within the tRAD (max.) limit ensures that tRAC (max.) can be met. tRAD (max.) is specified as a
reference point only: If tRAD is greater than the specified tRAD (max.) limit, then access time is controlled by
tAA.

11)Either tRCH or tRRH must be satisfied for a read cycle.

12)tOFF (max.) and tOEZ (max.) define the time at which the outputs achieve the open-circuit condition and are
not referenced to output voltage levels.

13)Either tDZC or tDZO must be satisfied.
14)Either tCDD or tODD must be satisfied.

15)IWCS, tRWD, tCWD, tAWD and tCPWD are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If tWCS > tWCS (min.), the cycle is an early write cycle and the I/O pin
will remain open-circuit (high impedance) through the entire cycle; if tRWD > tRWD (min.), tCWD > tCWD
(min.), tAWD > tAWD (min.) and tCPWD > tCPWD (min.) , the cycle is a read-write cycle and 1/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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Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

Address ://'H M Row Column Y //////////////// Row

IL
lreH
t — -

Incs {RRK

-

v |

IL

leop

|a——

lobp

Ipzo
V o e

FF
— -—————

Vv lerz . foez
/0 OH . — |
(Outputs) VoL — HiZ Valid Data Out HiZ
RAC

“H” or “L” WLt

~g”

Read Cycle
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CEE AL HYB5116(8)160BSJ-50/-60
SEEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM
- RC
V  —
RAS ™ \ / \
YiL
« fesH
«—1fRcD << tRSH . fer
Vin /7

v
/0 IH

H
Vii 70\ ‘ £
Address VlH %///x Row (| Column
IL ‘j% %
S

w  CEEEEN

fewe ——

ips - IoH -

—_— |-

(Inputs) Vi,

\)
/0 OH

<Valid Data In
—

(Outputs) VoL

g™

Write Cycle (Early Write)

Semiconductor Group
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Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

| |-—

Address X:EM courn X — Row .

fewt

tran

trwi

twp

:/I(r?puts) V:LH %///////% — Valid Data /////////////////////////////%
:/(())utputs) \\:[' -2 / Hi-Z
“H” or “L” Wis

Write Cycle (OE Controlled Write)
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Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

RAS i _\ t : Zip;\_
B e
Address z:LH %{taw zé(tom tw% —

e /@

I loen

v —_ ] M

:/I(n)puts) \\jl " %////%

IL

fop
_leac -
) } loez
/0 Yon o —
(Outputs) v, Oata
B tra .
“H” or “L” Wia

Read-Write (Read-Modify-Write) Cycle
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HYB5116(8)160BSJ-50/-60

SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM
trasp LA
RSy ) [\
tRCD‘itci\PSC ? feas - tRI:ICI;RSH -
) D I ‘—.\ ) fcas R fiC‘RPH
UCAS \ \—r /
LCAS fesh
EIL LA fean feay
fasR | | taso fasg =7 thed | fasr
Vi g i \ —
Address Vi, %Row@ Column // Column Column ‘ //// Row
) tacs treH— Ircs fres I
— 7
WE %//////// £ lrr
fan : ) ZZI:\A i
) Z‘OEA=
= b nee fcop
o v . - Z‘o@ Hg toop |
(Inputs) Vi, %//////////////// \ foac %/%
s fcac t‘tOfF feac t _tﬂ:’;— - - | EEF
toiz Joez | |, | loez, oy |- oz _
:/(())utputs) VoL :D;/tzngut %%F
“H” or“L” o

Fast Page Mode Read Cycle

Semiconductor Group
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Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

y 3 e CAS ol e < CAS . 74>CRF‘7
RS, N /7L_
IL

|, tRaH b
) lean AtCAIj JA -
v tﬂ < e se \tﬂ =
Address lH/ R @Columnoolumn C |
V”_/‘ 0 * \ olumn

/f
- tRA D= CWL > S tC WL > tWC Sl
twes - -

=2 e tweH tweH

twp

%
. ——

m

= I e

. toH N IDHV ‘tDHV
fps Ips

— -

\

- j:%////// N 5 ) 5

Vv
/0 OH

HI-Z
(Outputs) VoL

Fast Page Mode Early Write Cycle
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1M x 16 - DRAM

HYB5116(8)160BSJ-50/-60

HYB3116(8)160BSJ/BST(L)-50/-60

SIEMENS

)

N
ol |

w amay So r

= amaa] —

. s XX i
-
Amw_\m, vy v VI_\& M iy m Aﬁ%&
Vi)
i \_/ \
dd9) svo) - ] S dyy svo) ©aoy; g
HSH] oMEd) - 0] N
[\
) 1 17 Svy]

62&:&:9

HO o/l
A

~ A (sindu)

o/l

1l

A

Fast Page Mode Late Write and Read-Modify Write Cycle

18
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Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

lras

- _» <7tRP—>
\Y
IH 3

RAS " \

UCAS Ui
LCAS ViL IraH

lasr

‘

- )

Y
:/(())utputs) VZLH HI-Z
“H” or “L” wie

RAS-Only Refresh Cycle
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Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

w I e

loez

.

. fcop |

o«

v
110 OH
(Outputs)vOL

HI-Z

—»| loFF l+—

“H” or“L”

CAS-Before-RAS Refresh Cycle
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Pl ] = AL HYB5116(8)160BSJ-50/-60
SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM

t D t
t lrp lrp
N e taAs——— =
RA " \ / /N
- tooD el Irs
VIH
UCAS
[CAS Vi f \\‘
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HYB5116(8)160BSJ-50/-60

SIEMENS HYB3116(8)160BSJ/BST(L)-50/-60
1M x 16 - DRAM
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