SIEMENS

4M x 4-Bit Dynamic RAM
2k & 4k Refresh
(Hyper Page Mode - EDO)

HYB 5116405BJ-50/-60
HYB 5117405BJ-50/-60
HYB 3116405BJ/BT(L)-50/-60

HYB 3117405BJ/BT-50/-60
Advanced Information
4 194 304 words by 4-bit organization
0 to 70 °C operating temperature
Hyper Page Mode - EDO - operation
Performance:
50 -60
frac | RAS access time 50 | 60 ns
fonc | CAS access time 13| 15 ins
Laa | Access time from address 25 | 30 ns
tae | Read/Write cycle time 84 | 104 ins
tupc | Hyper page mode (EDO) cycle time 20 | 25 ns
Power dissipation, refresh & addressing:
HYB 5116405 | HYB 3116405 | HYB 5117405 | HYB 3117405
-50 -60 -50 -60 -50 -60 -50 -60
Power supply 5V +10% 33V+03V 5V+10% 33Vzo3V
Addressing 12/10 12/10 11/11 11/11
Refresh 4096 cylces / 64 ms 2048 cycles /32 ms
L-version 4096 cycles / 128 ms -
Active 275 220 180 144 440 385 288 252 | mW
TTL Standby 11 7.2 11 7.2 mw
CMOS Standby 55 3.6 5.5 3.6 mw
CMOS Standby - 0.72 - - mw
(L-version)

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

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

Plastic Package:

P-S0J-26/24-1

300 mil

P-TSOPII-26/24-1 300 mil
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HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60
4M x 4 EDO-DRAM

SIEMENS

The HYB 5(3)116(7)405 are 16 MBit dynamic RAMs based on die revisions “G” & “F” and organized
as 4 194 304 words by 4-bits. The HYB 5(3)116(7)405BJ/BT(L) 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)116(7)405
to be packaged in a standard SOJ-26/24 and TSOPII-26/24 plastic package with 300 mil width.
These packages provide high system bit densities and are compatible with commonly used
automatic testing and insertion equipment. The HYB 3116(7)405BTL have a very low power “sleep
mode” supported by Self Refresh.

Ordering Information

Type
2k-Refresh Versions:

Ordering Code | Package ‘ Descriptions

HYB 5117405BJ-50

Q67100-Q1101

P-S0J-26/24-1 300 mil

5V 50 ns EDO-DRAM

HYB 5117405BJ-60

Q67100-Q1102

P-SQJ-26/24-1 300 mil

5V 60 ns EDO-DRAM

HYB 31174058J-50

on request

P-S0J-26/24-1 300 mil

3.3 V 50 ns EDO-DRAM

HYB 3117405BJ-60

on request

P-S0J-26/24-1 300 mil

3.3V 60 ns EDO-DRAM

HYB 3117405BT-50

on request

P-TSOPII-26/24-1 300 mil

3.3V 50 ns EDO-DRAM

HYB 3117405BT-60

on request

P-TSOPII-26/24-1 300 mil

3.3V 60 ns EDO-DRAM

4k-Refresh Versions:

HYB 5116405BJ-50

Q67100-Q1098

P-S0J-26/24-1 300 mil

5V 50 ns EDO-DRAM

HYB 5116405BJ-60

Q67100-Q1099

P-80J-26/24-1 300 mil

5V 6Q ns EDO-DRAM

HYB 3116405BJ-50 ' on request P-S0J-26/24-1 300 mil 3.3V 50 ns EDO-DRAM
HYB 3116405BJ-60 ° on request P-80J-26/24-1 300 mil 3.3 V 60 ns EDO-DRAM
HYB 3116405BT-50 . on request P-TSOPII-26/24-1 300 mil | 3.3 V 50 ns EDO-DRAM
HYB 3116405BT-60 : on request P-TSOPII-26/24-1 300 mil | 3.3 V 60 ns EDO-DRAM
HYB 3116405BTL-50 | on request P-TSOPH-26/24-1 300 mil | 3.3 V 50 ns LP-EDO-DRAM
HYB 3116405BTL-60 | on request P-TSOPII-26/24-1 300 mil | 3.3 V 60 ns LP-EDO-DRAM
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SIEMENS

HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60
4M x 4 EDO-DRAM

Pin Names
HYB 5(3)16405 | HYB 5(3)17405
4k-Refresh 2k-Refresh
Row Address Inputs A0 - Al1 A0 - A10
Column Address Inputs AC - A9 A0 - A10
Row Address Strobe RAS
Column Address Strobe CAS
Output Enable OE
Data Input/Output O1 - 1/04
Read/Write Input WE
Power Supply Vee
Ground (0 V) Vs
Not Connected - N.C.

P-S0J-26/24-1 300 mil
P-TSOPII-26/24-1 300 mil
-
Yee O 261 Ve
o1 2 2500 104
o2 O3 241 103
WE []4 231 CAS
RAS []5 221 OE
At1/NC. 6 2111 A9
A10 (8 1917 A8
A0 []9 1810 A7
A1 10 1711 A6
A2 1 161 A5
A3 []12 150 A4
Vee 013 1417 Vg
SPP03454
Pin Configuration
(top view)
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SIEMENS

HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60
4M x 4 EDO-DRAM

1101

1102 1103 1104

S

J L “”—|

Data IN Data OUT OF
Buffer Buffer - OF
_ Y 2 3 -
WE—d & i | [
CAS —+—d o ; 1 4
L4 o [ ., 1
| !
L No2Clock |~
Generator I
v |
R N :
10 Column 10
**** Address T
A > Buffers (10) gec’c'gg”:r
Al - }
A2 —P |
A3 — » Refresh [« |
M Controller | Sense Amplifier 4 s
A5 - p i | 1/0 Gating .
A6 —> Iy} Yy
A7 P Refresh S -
A8 —» Counter (12} x4
: Y 4
A3 —» 3 T »
A1 —» 94
At —» 12 Row 112 Row : Memory Atray
3  Address A Decoder | 4096 4096 X 1024 x 4
Buffers (12) .
ARG No.tClock | |
RAS ———  Generator B 77)} e v
Voltage Down cc
Generator e Ve
{internal)
SPB03455
Block Diagram for HYB 5(3)116405 (4k-refresh)
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SIEMENS , HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM

/01 /02 /03 1/04
Data In Data Out -
Buffer Buffer ¢ OF
__ A 4 A
CAS ——e—4 [
No2Clock |,
Generator |
11 Column »
iD Address
20 Buffers (11) 1 Column
Decoder
Al —»
2 Refresh j&—
A3 —» Controller  je4— S Amolifi 4
ense Amplifier |
Ad ¢ 10 Gating NT
A5 ——»
A A A
A6 > Refresh 2048
A7 —» Counter (11) RO
A8 —» » y
A9 —> @ i
A10 —» .
£> Actress i > Row | o8 Memory Array
Buffers (11) Decoder : 2048 x 2048 x 4
No.1 Clock *
e 0.1 Cloc
RAS Generator
Voltage Down [¢— V¢
Generator  |e—— V¢ (intemal)
SPB02823

Block Diagram for HYB 5(3)117405 (2k-refresh)
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HYB 5116(7)405BJ-50/-60
SIEMENS HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM
Absolute Maximum Ratings
Operating temperature range ..............cooco it 0to70°C
Storage tempPerature FANGE . .....cooiiiieeie et ae st s ane s —-55t0150°C

Input/output voltage (5 V versions) ...
Input/output voltage (3.3 V versions)

. —05tomin (Vo +0.5,7.0)V
—-0.5tomin (Ve +0.5,4.6) V

Power supply voltage (5 V VEISIONS) ........ccoiiiiiiiiiiiieii et -1.0Vto7.0V
Power supply voltage (3.3 V VEIrSIONS) . ...coociiiiiiiiiec e -10Vtod46V
Power dissipation (5 V VEISIONSY .......ccccoiiiiiiiie i S 10w
Power dissipation (3.3 V VEISIONS) ....c.oooiiiiiiii et 0.5W
Data out current (SNOM CITCUIT) .....ooooiiii i et eaee 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,=01070°C, Vg =0V, t;=2ns

Parameter -Symbol Limit Values . | Unit | Test
Condition

min. max.

5V Versions

Power supply voltage VCC - 45 ‘ 5.5 \"
Input high voltage Vi 24 Vee+ 05 |V !
Input low voltage Vi -05 |08 v
Output high voltage (/5 = — 5 mA) Vo 24 - v !
Output low voltage (/gyr = 4.2 MA) Vou - 0.4 v !
3.3 V Versions o

Power supply voltage Voo 3.0 3.6 v
Input high voltage Vi 20 Ve +05 |V 1
Input low voltage Vi -05 0.8 v !
TTL Output high voltage (/o7 = — 2 mA) Vo 2.4 - \ !
TTL Output low voltage (Iour = 2 mA) Voo |- 04 v
CMOS Output high voltage (gyr = ~ 100 BA) | Vo Vo — 0.2 — Vv B
CMOS Output low voltagé {{oyr = 100 pA) Voo - 0.2 \
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SIEMENS HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM
DC Characteristics (cont'd)
T,=0t070°C, Vgg=0V, ty=2ns
Parameter Symbol Limit Values Unit | Notes
min, max.
2k 4k
Common Parameters
Input leakage current I -10 10 pA ]
OV<V,< Ve +03V, allother pins=0V)
Output leakage current oy -10 10 pA ]
(DO is disabled, 0V < Vo1 £ Ve + 0.3 V)
Average V¢ supply current C o e
-50 version - 80 |50 |mA |%34
-60 version - 70 |40 |mA |%34
(RAS, CAS, address cycling: fpe = fpc min)
Standby V. supply current iloc -~ 2 mA |-
(RAS =CAS =V} :
Average V¢ supply current, during RAS-only | Ioc,
refresh cycles -50 version ! - 80 50 mA | %4
-60 version - 70 |40 |mA |24
(RAS cyciing, CAS = Vi, tge = frc min)
Average V¢ supply current,during hyper page | /¢4
mode (EDO) -50 version - 35 mA |234
-60 version - 30 mA |234
(RAS = V|, CAS, address cycling:
Ipc = tpc Min.)
Standby V¢ supply current Iecs - 1 mA |1
(RAS=CAS =V, -02V) 200 UA | L-version
Average V. supply current, during CAS- Iees
before-RAS refresh mode -50 version - 80 |50 |mA |24
-60 version - 70 40 mA |24
(RAS, CAS cycling: fgc = tho min)
Average Self Refresh current Iecy - 250 pA | L-
(CBR cycle with 1ga5 > frass min.s CAS held version
low, WE = V- 0.2 V, Address and ) only
Din=V,—02Vor0.2V)
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SIEMENS

HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60
4M x 4 EDO-DRAM

Capacitance
T,=0t070°C, f=1MHz

Parameter Symbol Limit Values Unit
min. max.
Input capacitance (A0 to A11) Cy - pF
Input capacitance (RAS, CAS, WE, OE) Cp - pF
I/O capacitance (I/01 to 1/04) Co - pF
AC Characteristics °°
T,=0t070°C, Vo =5V+10%/Vc=33V+03V,tr=2ns
Parameter Symbol Limit Values Unit | Note
-50 -60
min. | max. | min. | max.
Common Parameters
Random read or write cycle time trc 84 - 104 |- ns
RAS precharge time Inp 30 |- 40 |- ns
RAS pulse width lras 50 |10k |60 |10k |ns
CAS pulse width leas 8 10k |10 |10k |ns
Row address setup time IASh 0 - 0 - ns
Row address hold time IRAH 8 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time toan 8 - 10 - ns
RAS to CAS delay time taco 12 |87 |14 |45 |ns
RAS to column address delay taap 10 25 12 30 . ns
RAS hold time frsh 13 |- |15 [- Tns
CAS hold time Iosh 40 - 50 - ns
CAS to RAS precharge time torp 5 - 5 - ns
Transition time (rise and fall) It 50 50 ns 7
Refresh period for 2k-refresh version Ingr - 32 - 32 ms
Refresh period for 4k-refresh version fREF - 64 - 64 ms
Refresh period for Low Power Version faer - 128 |- 128 |ms
Read Cycle
Access time from RAS Iaac - 50 |- 60 (ns |%°
Access time from CAS foac - 13 |- 15 |ns |®°
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SIEMEN HYB 5116(7)405BJ-50/-60
S HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM

AC Characteristics (cont'd) >°
Tp=01070°C, Voc =5V +10%/ Ve =33V +03V, f;=2ns

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

Access time from column address fan - 25 |~ 30 |ns |81
OE access time loea - 13 |- 15 |ns
Column address to RAS lead time IraL 25 |- 30 |- ns
Read command sétup time facs 0 - 0 - ns
Read command hold time Incn 0 - 0 - ns |
Read command hold time referenced to RAS | 1,5, 0 - 0 - ns |
CAS to output in low-Z forz 0 - 0 - ns |8
Output buffer turn-off delay Tope 0 13 0 15 ns |12
Output turn-off delay from OE foez 0 13 |0 15 |ns |2
Data to CAS low delay Iz 0 - 0 - ns |
Data to OE low delay Inzo 0 - 0 - ns |
CAS high to data delay fepb 10 |- 13 |- ns |
OE high to data delay fonp 10 - 13 |- ns |
Write Cycle
Write command hold time twen 8 - 10 - ns
Write command pulse width fwe 8 - 10 - ns

_ Write command setup time wes 0 - 0 - ns |
Write command to RAS lead time TawL 8 - -10 - ns
Write command to CAS lead time fowt 8 - 10 - ns
Data setup time fos 0 - 0o - ns '°
Data hold time Ton 8 - 10 |- ns |
Read-Modify-Write Cycle
Read-write cycle time tawe 118 |- 138 |-~ ns
RAS to WE delay time fawn 64 |- 77 |- ns |8
CAS to WE delay time Iewn 27 |- 32 |- ns |
Column address to WE delay time Lawp 39 |- 47 - ns |
OE command hold time forn 10 |- 13 |- ns
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SIEMENS

HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60
4M x 4 EDO-DRAM

AC Characteristics (cont'd) 56

Tp=01070°C, Ve =5V +10%/ Vo =33V 03V, fr=2ns

Parameter Symbol Limit Values Unit | Note
-50 -60

imin. | max. | min. | max.
Hyper Page Mode (EDO) Cycle
Hyper page mode (EDO) cycle time tupc 20 - 25 - ns
CAS precharge time Iep 8 - 10 |- ns
Access time from CAS precharge fopa - 27 |~ 32 |ns |7
Output data hold time feom 5 - 5 - ns
RAS pulse width in EDO mode fnas 50 200k | 60 200k | ns
CAS precharge to RAS delay truce 27 |- 32 |- ns
OE setup time prior to CAS foes 5 - 5 - ns
Hyper Page Mode (EDO) Read-Modity-Write Cycle
Hyper page mode (EDO) read-write cycle IpRWG 58 - 68 - ns
time
CAS precharge to WE tepwn | 41 - 49 |- ns
CAS-before-RAS Refresh Cycle
CAS setup time Icsr 10 |- 10 |- ns
CAS hold time fenm 10 |- 10 |- ns
RAS to CAS precharge time Iapc 5 - 5 - ns
Write to RAS precharge time fwre 10 |- 10 |- ns
Write hold time referenced to RAS fwaH 10 |- 10 |- ns
CAS-before-RAS Counter Test Cycle
CAS precharge time (CAS-before-RAS fept 35 - 40 |- 'ns
counter test cycle)
Self Refresh Cycle (L-Version only)
RAS pulse width Inass 100k |- 100k |- ns |7
RAS precharge time Ieps 95 |- 110 |- ns |7
CAS hold time Ions -50 |- -50 |- ns |7
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IEMEN HYB 5116(7)405BJ-50/-60
S S HYB 3116(7)405BJ/BT(L.)-50/-60

4M x 4 EDO-DRAM

AC Characteristics (contd) %8
7,=01070°C, Voo =5V +10%/ Voo =33V10.3V, f;=2ns

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

Test Mode

Write command setup time TS 10 - 10 - ns
Write command hold time TH 10 - 10 - ns
CAS hold time fonaT 30 |- 30 |- ns
RAS hold time in test mode TnanT 30 |- 30 - ns
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SIEMEN HYB 5116(7)405BJ-50/-60
S HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM

Notes

1. All voltages are referenced to Vgg.

2. Iccq, Ieca Ioeq @nd s depend on cycle rate.

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

4. 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 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
the internal refresh counter, a minimum of 8 CAS-before-RAS initialization cycles instead of
8 RAS cycles are required.

6. AC measurements assume f; = 2 ns.

7. - Vin ainy @nd Vi 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 V5, = 0.8 V and V,,=2.0 V. Access
time is determined by the latter of fgac, foac, Tanr fopar foea - foac IS Measured from tristate.

9. Operation within the fgep wax, liMit ensures that fgac wax, €an be met. fpep wax ) is specified as
a reference point only. If 7gcp is greater than the specified fpep (ax, limit, then access time is
controlled by fac-

10.Operation within the faap wax, limit ensures that fpac wax ) €an be met. trap (ax is specified as
a reference point only. If 1z, is greater than the specified fgap max, limit, then access time is
controlled by £,,4.

11.Either gy, OF tgpy Must be satisfied for a read cycle.

12.166F (max) foez (max,) define the time at which the output achieves the open-circuit conditions and
are not referenced to output voltage levels. 1o is referenced from the rising edge of RAS or
CAS, whichever occurs last.

13.Either t55¢ or 15z must be satisfied.

14.Either t.pp Or 1gpp Must be satisfied.

15.4wcs: frwp: fowp @nd fawp are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If fycg > fwcs uiny the cycle is an early write cycle and
data out pin will remain open-circuit (high impedance) through the entire cycle; if
Iawb > frwo (uiny fowp > fown viny @Nd fawp > fawp vin)s 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 I/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.

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 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM

CAS

Address

llo]
(Inputs)

Vo HiZ

{Outputs)

Valid Data OUT i

i
\
i
oot ————— IRAC e -

H or "L

SPT03025

Read Cycle
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HYB 5116(7)405BJ-50/-60
SIEMENS HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM

ot e P —-—
e tRas ] - T pp ——
_ Vi mrr——y
RAS N f_—\—
CAS
i
Address
WE
OE
tos | fon

Vi (——'JK
Vo L Valid Data N

(Inputs) V. X a 7

Vo You Hi Z
{Outputs}) VoL

H oL

SPT03026

|
Write Cycle (Early Write)

Semiconductor Group 165 1998-10-01



SIEMENS HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM

RAS

CAS

Address

o)
(Inputs)

o Von HiZ HiZ

(Outputs) Vo,

Hor L

SPT03027

Write Cycle (OE Controlled Write)
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SIEMENS HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60

4M < 4 EDO-DRAM
——e — towg ~— - —— -—
tRas -
_ Vi
RAS \
Vi N
\ e frep
. Vin
CAS \
{0 tran
- .

i L pop i | bage -

i

Address Row Colum|

WE

OF

1[o]
{Inputs}

110
(Outputs}) VoL

H or "L

5PT03028

L
Read-Write (Read-Modify-Write) Cycle
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SIEMENS

' HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60
4M x 4 EDO-DRAM

- < tras
o pyep ——m—
__ Vi —— |
RAS ,Z X
A |
o tRp e
t -]
tere = RsH
777»1 st <”CAS >} - {CRP
N VIH
CAS
Address
WE
~tan - ~— — ‘
fepa - o teea >‘ ’
! | = o (=
OE | i / ]
| ;
- T T T
- lppg ‘ | | ‘
- ¥ tan - ‘ i
- foag = ‘ ‘
- oz = - toon - = toon = =l loz
Von r
Vo X Data our1>—‘< Data OUT 2 )—.( Data OUT N }—
(Qutput) \
oL
Hoort SPTO3033
Hyper Page Mode (EDO) Read Cycle
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HYB 5116(7)405BJ-50/-60
SIEMENS HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM

e -~ lpas

Wy ‘
IL | i

g‘""'tHPC N —- pr
—w fop = = thsH =
teas = loas (e =-Tcas | =|{crp
CAS
- -——togH 1
tRAH}*
thsk | asc
Address
WE
OE
o
(Input) " DataIN1 Data IN 2 Data IN N
-

SPT03039

Hyper Page Mode (EDO) Early Write Cycle
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SIEMENS

HYB 5116(7)405BJ-50/-60

HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM

Thas

- -
Vi
RAS
iL !
|- togn -
i o lop oo Tope ——
1* “lpep e loag oo ey = fos
L w—h =\ :
tAs \ \ X
Ve )
= pap ‘4
»lpmf‘ —— rCAH?‘ — |
Vi
Address
Yie T
‘ feop ———= | -t fopwp ———= ~+-fawL =
= fowo Lol towp e - fowp =
‘ | tony, | o
T |
WE
OE
o Vin
(Inputs} Vi ;
o | i
: - Bl i R e i
fos | i : [
- trsc L: S TR O U N
: P EZ | J Lozz P foez
Vi L
o o Datg ‘é Data N Dala
(Outputs) o Ao/ ol
SPTO3031
Hyper Page Mode (EDO) Late Write and Read-Modify Write Cycle
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I E HYB 5116(7)405BJ-50/-60
SIEMENS HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM

RAS

CAS

Address

o Von . Hi Z
(Outputs) Vo,

"H or "L
SPT03032

L

RAS-only Refresh Cycle
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SIEMENS

HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60
4M x 4 EDO-DRAM

e — tre - -—
- fgp - tRag == - | o lpp e
_ Vi |
RAS 1 ) |
W~/ h fl |
-l Tgpg N ‘ ’
- ?CFi - J H— — topg — - —»r — lppg |- tomp
CAS
WE
OE
(o]
(Inputs) i
~b topp
o Vou T X Hi Z
| ) —
(Outputs) Voo f 7
" or L
- $PT03033
CAS-before-RAS Refresh Cycle
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SIEMENS

HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60
4M x 4 EDO-DRAM

CAS

Address

OE

o
(Inputs)

o
(Outputs)

—

H or 1L

- \ HiZ
Valid Data OUT

SPT03034

Hidden Refresh Cycle (Read) Cycle
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SI EMEN HYB 5116(7)405BJ-50/-60
S HYB 3116(7)405BJ/BT(L)-50/-60
4M x 4 EDO-DRAM
ot bR tre —
- taag — = {rp -] — lpag —— I tap
v,
RAS v'“ N \
L
e Rep =t Rgy —o= Lonm - - fopp ——w
N Y T -
CAS A\ j’

Address

WE

/o

{Input)

/0
(Output)

L

Valid Data

Hi Z

Vou

Hor'L

SPT03035

]

Hidden Refresh Early Write Cycle
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IEMEN HYB 5116(7)405BJ-50/-60
S S HYB 3116(7)405BJ/BT(L)-50/-60

4M x 4 EDO-DRAM
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1) Does not include plastic or metal protrusions of 0.15 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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SIEMENS HYB 5116(7)405BJ-50/-60
HYB 3116(7)405BJ/BT(L)-50/-60
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Index Marking
" Does not include plastic or metal protrusion of 0.15 max per side
Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”.
Dimensions in mm

SMD = Surface Mountad Device
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