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
toac  |CAS access time 13 | 15| 20 | ns
tan Access time from address 25 30 35 | ns
tac Read/Write cycle time 84 | 104 124 | ns
tupc Hyper page mode (EDQ) 20 25 30 | ns
cycle time

« Single + 3.3V (£ 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 pW standby for L-version

« Output unlatched at cycle end allows two-dimensional chip selection

- Read, write, read-madify-write, CAS-before-RAS refresh, RAS-only refresh, hidden refresh,
self refresh

» Hyper page mode (EDO) capability

+ 2CAS/1WE

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

+ 1024 refresh cycles / 16 ms for HYB 3118165BSJ

+ 4096 refresh cycles / 64 ms for HYB 3116165BSJ

+ Plastic Package: P-SOJ-42-1 (400 mil)

P-TSOPI1I-50/44-1 (400 mil)
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM

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-80J-42 400 mil DRAM (access time 60 ns)
HYB 3116165BSJ-70 on request P-S0J-42 400 mil DRAM (access time 70 ns)
HYB 3118165BSJ-50 Q67100-Q1159 P-S0J-42 400 mil DRAM (access time 50 ns)
HYB 3118165BSJ-60 Q67100-Q1160 P-S0J-42 400 mil DRAM (access time 60 ns)
HYB 3118165BSJ-70 on request P-S0J-42 400 mil 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 mil DRAM (access time 70 ns)
Pin Names

AQto A9 Row Address Inputs for 1k-refresh version HYB3118165BSJ/BST

AQ to A9 Column Addess Inputs for 1k-refresh version HYB3118165BSJ/BST

A0 to Al1 Row Address Inputs for 4k-refresh version HYB3116165BSJ/BST

A0 to A7 Column Address Inputs for 4k-refresh version HYB3116165BSJ/BST

RAS Row Address Strobe

OE Output Enable

1/101-1/016 Data Input/Output

UCAS Upper Column Address Strobe

LCAS Lower Column Address Strobe

WE Read/Write Input

Ve Power Supply (+ 3.3 V)

Vss Ground (0 V)

N.C. Not connected
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HYB 3116(8)165BSJ/BST(L)-50/-60/-70

SIEMENS
3.3V 1M x 16 EDO-DRAM

Pin Configuration

(top view)
P-S0J-42 (400 mil) P-TSOPII-50/44 (400 mil)
O Vee ] 1 50 [0 Vss
vee [ 1 421 Vss o1 M 2 49 [T1 /1018
o1 0 2 41 1 1/016 /02 M 3 48 [T /015
oz [ 3 40 1 I/015 /03 1 4 47 MO /014
103 0O 4 391 11014 /04 [ 5 46 % /013
/04 Vee (I 6 45 Vss
0 s sy 1o13 Vo5 M 7 44 @O 012
vee [ 6 37 [ Vss yos O
8 43 @ o1
|/05 [: 7 36 :l I/O12 |/O7 1 9 42 ) /010
o6 [ 8 35 [ 1/011 yos o 10 41 D yoo
o7 0 9 340 1/010  NeC. M 11 40 D N.C.
vos 0O 10 330 1109
N.C. [ 11 32 % N.C.
N.C. 0O 12 31 1 LCAS
WE [ 13 300 UCAS NG @15 36 NG
RAS [ 1 OF N.C. [ 16 35 I LCAS
14 2911 OE WE_ [ 17 34 M UCAS
A1UNC § 15 28 [1 A9 RAS mM 18 - 33 [0 OE
ATO/NC [0 16 27 A8 A11/N.C. O 19 32 [0 Ag
AO 0 17 260 A7 A10.N.C. O 20 31 [ Ag
Al O 18 25 A6 A0 21 30 [0 A7
Al 22 29 M Ap
A2 0 19 24 1 A5 A2 ] 23 28 [T A5
A3 O 20 23 A4 A3 O o 57 M ax
Vce 0 21 22 [1 Vss Vee @ 25 26 Vss
*) A11 and A10 are not connected for HYB 3118165BSJ/BST (1k-refresh version)

Truth Table

RAS LCAS |UCAS |WE |OE VO1-1/08 I/09-/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
Semiconductor Group 645
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IE HYB 3116(8)165BSJ/BST(L.)-50/-60/-70
SIEMENS 3.3V 1M x 16 EDO-DRAM

Block Diagram for HYB 31161658SJ

1/01 1/02 -+ 1/016
Data In Data Out —
Buffer Buffer |& O
WE —dq ¢ A 16 T
UCAS 16
LCAS |
—» No.2 Clock |,
Generator
8 Column
’_—'_\> Address %
A0 —» Buffers (8) : 8 Column
At —» Decoder
A2 ——»
A3 —w CReffre?Ih [
ontroller |je—
A4 » Sense Amplifier <;£
A5 —» ¢ I/0 Gating
AB —
Refresh
A7 —» 256
Counter {12
A8 —»] (12) x16
A —» 492 N
A1) —» .
At —([12 Row 12 Nl Row : Memory Arra
:\'> Address 4096 Y Ay
Buffers (12) 1/} Decoder : 4096 x256 x 16
BT ) No.1 Clock
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

Data in Data Out —
Buffer Buffer [¢OF
W —d g 16 T
UCAS * 16
LCAS l
» No.2 Clock
Generator
10 Column
riD Address
Buffers (10) 10 Column
A0 —» Decoder
Al —
A2 —p Refresh  [¢—
Controller  te—f
A3 > Sense Amplifier /lﬁ
AL —p & I/0 Gating
A5 —»
» Refresh
AB Counter (10) 10123...
AT —> x
A8 —» {po N
A9 — ] .’
10 Row 10 :
;l> Row Memory Array -
Address 1024
Buffers (10) > Decoder : 1024x1024x16
) No.1 Clock
RAS Generator
SPB02330
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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 range ................. rreeeereeerer e 0to70°C
Storage temperature FaNGE...........vveemeee et sse e -55t0 150 °C
Soldering tIMe ... ivvieenieniinere s etetee e eeteeet ettt et b nn e an et 10s
INPU/OULPUL VORRAGE ...t —0.5to min (Ve + 0.5, 4.6) V
Power supply VORAGE ..ot -05Vtod46V
POWEE QISSIPALION......eeeeeeceeeeeit it eccece et rccnee s s e sber s s bt a s b b n s s s e mna s nene 1.0W
Data out current (SROM CIFCUIL) ..c.coveevecirriieeeer sttt 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,=0t070°C, Vgs=0V, Vec=33V+03V,r=2ns

Parameter Symbol Limit Values Unit | Test
min. max. Condition
tnput high voltage Vi 2.0 Vee+ 05|V |V
Input low voltage A -05 0.8 v |V
TTL Output high voltage (Ioyr = — 2 MA) Vou 24 - v o[?
TTL Output low voltage (Zour = 2 mA) VoL - 0.4 v |D
CMOS Output high voltage (Ioyr = — 100 pA) | Vou Vee—0.2 |- v |D
CMOS Qutput low voltage (Ioyr = 100 pA) Vou - {02 v |1
Input leakage current,any input Iy -10 10 pA |V
{0V <V <V + 0.3V, all other pins = 0 V)
Output leakage current oy -10 10 pA ¥
(DO is disabled, 0 V < Vgyr < Ve + 0.3 V)
Average Vi supply current: Iy
-50 ns version - 200(100) | mA |24
-60 ns version - 180 (90) |mA [234)
-70 ns version - 160 (80) |mA |23
(RAS, CAS, address cycling, frc = thc min.)
Standby V. supply current (RAS = CAS = Vi) | Ioce - 2 mA |-
Average V¢ supply current, during RAS-only | Jccs
refresh cycles: -50 ns version - 200(100) |mA |24
-60 ns version - 180 (90) |mA |29
-70 ns version - 160 (80) |mA |24
(RAS cycling: CAS = V), tge = tge 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)
TA=Ot0 70 °C:, VSS=0V: Vcc=3.3ViO.3V, tT=2nS

Parameter : Symbol Limit Values Unit | Test
min. max. Condition
Average V. supply current, during hyper page | I.c,
mode EDO): -50 ns version - 90 (70) |mA (2349
-60 ns version - 75(55) |[mA |234
-70 ns version - 60(45) |mA |234)
(RAS =V, CAS, address cycling, fpc = tpc min.)
Standby V. supply current Ioes - 1 mA |
(RAS =CAS = V- 0.2 V) 200 pA | L-version
Average V. supply current, during Tecs
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, fac = tgemin.)
Average Self Refresh Current lee; - 1 mA
(CBR cycle with fpsg > Irass MiN., 250 uA | L-version
CAS held low, WE = Vo~ 0.2V,
Address and Din = Vo~ 0.2V or 0.2 V)
Capacitance
T,=0t070°C, Vec=33V+03V,f=1MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (A0 to A11) Cy - pF
Input capacitance (RAS, UCAS, LCAS, WE, OE) | C, - pF
1/O capacitance (I/01-1/016) Cpo - pF
Semiconductor Group 649
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SIEMENS

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

AC Characteristics®®

T,=0t070'C, Voo =33V+03V,r=2ns

16E

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

min. | max. | min. | max. | min. | max.
Common Parameters
Random read or write cycle time | g 84 - 104 |- 124 |- ns
RAS precharge time tne 30 |- 40 |- 50 |- ns
RAS pulse width Ims |50 |10k |60 |10k |70 |10k |ns
CAS pulse width foas |8 10k |10 |10k |12 |10k |ns
Row address setup time tasr 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 fean 8 - 10 - 12 - ns
RAS to CAS delay time teo |12 |37 |14 |45 {14 |53 |ns
RAS to column address delay thao 10 25 12 30 12 35 ns
RAS hold time then |13 15 (- (17 |- |ns
CAS hold time fesn |40 50 |- 60 |- ns N
CAS to RAS precharge time ter |5 - 5 - 5 - ns
Transition time (rise and fall) tr 1 50 1 50 1 50 ns |7
Refresh period for HYB 3116165 | fger - 64 - 64 - 64 ms
Refresh period for HYB 3118165 | fger - 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 e |- 13 |- 15 |- 17 |ns {8,9
Access time from column address | aa - 25 - 30 - 35 ns | 8,10
OE access time foen | — 13 |- 15 |- 17 Ins
Column address to RAS lead time | fq. 25 - 30 - 35 - ns
Read command setup time frcs 0 - - - ns
Read command hold time tacH - - - ns |11
Read command hold time Iegn - - - ns |11
referenced to RAS
Semiconductor Group 650
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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) 16
T,=01070°C, V;c=33V+03V,t=2ns
Parameter Symbol Limit Values Unit | Note
-50 -60 -70

min. | max. [ min. | max. | min. | max.
CAS to 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 turn-off delay from OE toez 0 13 0 15 0 17 ns {12
Data to CAS low delay tee |0 - 0 - ] - ns |13
Data to OE low delay o |0 - 0 - 0 - ns |13
CAS high to data delay foo |10 |- 13 |- 15 |- ns |14
OE high to data delay foso |10 |— 13 |- 15 |- ns |14
Write Cycle
Write command hold time wen 8 - 10 - 10 - ns
Write command pulse width fwe 8 - 10 - 10 - ns
Write command setup time twos 0 - 0 - 0 - ns {15
Write command to RAS lead tme | #ay. |13 |- 15 |- 17 |- ns
Write command to CAS lead time |1, |13 |- 15 |- 17 |- ns
Data setup time Ips 0 - 0 - 0 - ns |16
Data hold time ton 8 - 10 - 12 - ns (16
Read-modify-Write Cycle
Read-write cycle time tawe 113 |- 138 |- 162 |- ns
RAS to WE delay time o |64 |- 77 |- 89 |- ns |15
CAS to WE delay time fowo |27 |- {32 |- |36 |- |ns |15
Column address to WE delay time | fayp 39 - 47 - 54 - ns |15
OE command hold 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 tep 8 - 10 |- 10 |- ns
Access time from CAS precharge |fteps |- 27 |- 32 - 37 |ns |7
Output data hold time fcon 5 - 5 - 5 - ns
Semiconductor Group 651
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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)

Ty=01t070°C, Voo =33V 03V, t,=2ns

16E

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

min. | max. | min. | max. | min. | max.
RAS pulse width in EDO mode taas 50 200k | 60 200k |70 200k | ns
CAS precharge to RAS delay tee |27 |- 32 |- 37 |- ns
Hyper Pége Mode (EDO) Read-Modify-Write Cycle
Hyper page mode (EDO) terwe | B8 - 68 - 77 - ns
read-write cycle time
CAS precharge to WE feewn |41 |- 49 |- 56 |- ns
‘CAS-before-RAS Refresh Cycle
CAS setup time tesn |10 |- 10 |- 10 |- ns
CAS hoid time ter |10 |- 10 |- 10 |- ns
RAS to CAS precharge time twe |5 - 5 - 5 - ns
Write to RAS precharge time twe |10 |- 10 |- 10 |- ns
Write hold time referenced to RAS tweH 10 - 10 - 10 - ns
CAS-before-RAS Counter Test Cycle
CAS precharge time | tepr ‘ 35 | - l 40 |- ‘ 40 |- ‘ ns
Self Refresh Cycle
RAS pulse width faass | 100Kk |- 100k |- 100k |- ns |17
RAS precharge s |95 |- 110 |- 130 |- ns |17
CAS hold time fews  |—50 |- -50 |- -50 |- ns |17
Semiconductor Group 652
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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 Vsq.
2) Icet, locar lecs and Iocg depend on cycle rate.
3) Igcy 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 hyper page mode (EDO) cycle (fypc)-

5) Aninitial pause of 200 Us 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 = 2 ns.

7) Vi miny @nd Vy_ ey 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 Vg, = 2.0 V. Access time is determined

by the latter of taac, fcac: faas fopas fora - feac IS Mmeasured from tristate.

9) Operation within the facp (max, limit ensures that frac maxy €aN be Met. frep (max is specified as a reference point

only: If taep is greater than the specified trop max) limit, then access time is controlled by fgac.

10)Operation within the fgap max, limit ensures that faac (max) €an be met. fpap max, is specified as a reference point
only: If zgap is greater than the specified gap (max, limit, then access time is controlled by f44.

11)Either tacy OF tray must be satisfied for a read cycle.

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

13)Either 1p¢ Or 170 Must be satisfied.
14)Either f¢pp Or topp Must be satisfied.

15)twes, tawps fowns fawp @nd fepwp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If fwcs > fwcs min)» the cycle is an early write cycle and the I/O pin will remain
open-circuit (high impedance) through the entire cycle; if tawp > frwp miny: Tewp > fowp minys Tawp > fawb miny @Nd
Icpwp > foewn (min), 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 IO 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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HYB 3116(8)165BSJ/BST(L)-50/-60/-70
SIEMENS : 3.3V 1M x 16 EDO-DRAM

lrc
tras le— trp —»]
RAS tIH N B
L tesH
l— trco tasH tere
v leas
UES N VA,
rAD
lasn tasc lcaH taa tash
v S Q3
Address V:: Row @ Column \\\b\\\\\\i\\\\\\\\ Fow
e troH
Iran

\

teop

foop

Ipzo

\
110 iH
(Inputs) ViL \\ @ lcac m

lorr

—

v oz loez
a—
Vo OH
(Outputs) VoL Hi Z §< Valid Data Out >—-— HiZ ———

W oriL w

Read Cycle
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SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM
— trc
ke taas e trp —
- V  —
RAS V'H N , \
I lesH
~—1lpop +—"+— lAsH ferp
v =\ [ loAs ——»
IH
UCAS \ X /
cas b trap tra
tﬂﬁJ tasc lcAH tasA
v L |
Address VIH @ Row Column w; Row
- ——tx L& | fewe ——-‘
RAH twes )
v N twe
J— IH .
twer
tawe ‘
v
IH
%, DI\ IIIIHHo
IL
tos loH
v e
Kﬁ uts) —
P ViL }____7/7
\'
110 OH
HiZ
(Outputs) oL
Write Cycle (Early Write)
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IEMEN HYB 3116(8)165BSJ/BST(L)-50/-60/-70
SIEMENS 3.3V 1M x 16 EDO-DRAM

tac
lras «— fap —
—_ — -
RAS H N j‘ \
Vv,
IL 4
loSH—————— ;
«— treo trsH CRP
Vv — 7
IH \ CAS / AL
UCAS iU \ i
LCAS trap tras
tq‘s_n_J tasc CAH lasr
V —_—| f— |t

IH
Address v Row Column &\ Row
IL

10 -
(Inputs) ViL Valid Data W

ferz
loea

v
[[o] OH Hi-Z Hi-Z
{(Outputs) oL

“H" or"L” wLa

Write Cycle (OE Controlled Write)
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“H" or "

SIEMENS HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM
tawe
lras lap
S I
\ \_
RAS VIH fesw —— o
IL
V e =
IH \\ /
UCAS ViL
LCAS lran tcan
u;* ’-v tasc ltasm
v o——} |
Address VIH §< Row Column ‘&\\ Row
t tawp few.
trap t 1
cwo tawme
tawp "

VIH we
SN\ AN\
taa

| trcs loEa toer
\'
_ H W N % N
2, DM AN
’ lpzg _— .tD_s
toze . B ton
\'
o iH Valld
(inputs) v torz § Data in
loop
leac -
v . toez
Vo OH
(Outputs)vOL @( %a;:f
trac

WL4

Read-Write (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
lras tee
\%
I b b
RAS H™ RCD RHCP N
ViL
lasH
lupc ~—=l{car
terA lcas | fep tCAS lcas
v,
UCAS | _/ N \ /
IL
LCAS tesH tRAL
tas, *;I_?éH tsd | foam tasc| | fcar tasg | fcan
v
Address &ow Column 1@ Column 2 Column N
1L
traD
tRRH
trcs tagH
— ViH
WE
Vi \W lcac fcac
taa taa
loes fcra fcea torr
VOH loea
OE VOL \ .\ §
lrac
taa foez
tcac fcoH fcoH
y forz
Vo IH V' Data Ou Data Out Data Out
(Output) Vie ! P ) -
! 1 T

WLS

Hyper Page Mode (EDO) Read Cycle
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S| EM E N s HYB 3116(8)165BSJ/BST(L)-50/-60/-70
3.3V 1M x 16 EDO-DRAM
tras toe
\
__ H—X | I trHer
RAS \ \
IrsH lcrp
tpc
lcrp foas tce toss foas !»‘1
\'
IH
UCAS _/ AW\ S N \ /
LCAS IL tcsH TraL
tqu JRAH tasq | loan IFSE fcan ltas¢| ear
\'
Address V'H§§ f\‘g(‘;; §®§CO|umn 1mmolumn 2 )@1 Column N
IL !
lrap trw
few fom fowe
twese (| twoy twess] o twey  wes—| 4 twen
v twe twe twe
—_ H
WE \
w DD/ | NN
OH
OE Vo, \\ N W
Ips| |low r_@ ton ton

rtgg

\
H R
/O (input) Vi, g‘\\ \w

Data In 1 @ DataIn 2

1@ DataIn N M

“H” or “L”

wis

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

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