SIEMENS

4M x 4-Bit Dynamic RAM HYB 5116405BJ-50/-60
2k & 4k Refresh HYB 5117405BJ-50/-60
(Hyper Page Mode - EDO) 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
trac | RAS access time 50 | 60 |ns
toac | CAS access time 13 | 15 |ns
tan | Access time from address 25| 30 |ns
trc | Read/Write cycle time 84 | 104 |ns
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% 33V03V 5V+10% 33V03V
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 mwW
CMOS Standby 55 3.6 55 3.6 mwW
CMOS Standby - 0.72 - - mwW
(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-SOJ-26/24-1 300 mil
P-TSOPII-26/24-1 300 mil



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

Ordering Code

Package

Descriptions

2k-Refresh Versions:

HYB 5117405BJ-50

Q67100-Q1101

P-SOJ-26/24-1 300 mil

5V 50 ns EDO-DRAM

HYB 5117405BJ-60

Q67100-Q1102

P-SOJ-26/24-1 300 mil

5V 60 ns EDO-DRAM

HYB 3117405BJ-50 | on request P-S0OJ-26/24-1 300 mil 3.3V 50 ns EDO-DRAM
HYB 3117405BJ-60 | on request P-S0OJ-26/24-1 300 mil 3.3V 60 ns EDO-DRAM
HYB 3117405BT-50 | on request P-TSOPII-26/24-1 300 mil | 3.3 V 50 ns EDO-DRAM
HYB 3117405BT-60 | on request P-TSOPII-26/24-1 300 mil | 3.3 V 60 ns EDO-DRAM

4k-Refresh Versions:

HYB 5116405BJ-50

Q67100-Q1098

P-SOJ-26/24-1 300 mil

5V 50 ns EDO-DRAM

HYB 5116405BJ-60

Q67100-Q1099

P-SOJ-26/24-1 300 mil

5V 60 ns EDO-DRAM

HYB 3116405BJ-50 | on request P-S0OJ-26/24-1 300 mil 3.3V 50 ns EDO-DRAM
HYB 3116405BJ-60 | on request P-S0OJ-26/24-1 300 mil 3.3V 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-TSOPII-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




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 - A11 A0 - A10
Column Address Inputs A0 - A9 A0 - A10
Row Address Strobe RAS
Column Address Strobe CAS
Output Enable OE
Data Input/Output I/01 - 1/04
Read/Write Input WE
Power Supply Vee
Ground (0 V) Vss
Not Connected - N.C.

P-S0J-26/24-1 300 mil
P-TSOPII-26/24-1 300 mil

VCC

1101
1102
WE
RAS
A11/N.C.

ovm-ho.:m—u(')

A10
A0
A1
A2
A3

VCC

10
11
12
13

1 rir [

26
25
24
23
22
21

ss
104

03
CAS
OE
A9

19
18
17
16
15
14

A8
A7
A6
A5
A4

N I N I I N I I

SPP03454

Pin Configuration
(top view)



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

4M x 4 EDO-DRAM

/01 1102 1/03 1/04
Data IN Data OUT « OEF
Buffer Buffer OF
WE—d &
CAS — o 4
4
.| No2Clock |,
Generator |
10 Column 10
r——  Address Column
A0 —»| Buffers (10) Decoder
At —»
A2 —p
A3 —» Refresh al
M —p Controller | Sense Amplifier 4]
" I/0 Gating —
A6 —» Y A A
A7 —p Refresh voo 1024 00
48 —» Counter (12) x4
A —>» @12 >
A10 —»
Al —»{ | 12 Row 12 Row y Memory Array
Address Decoder | 4096 4096 x 1024 x 4
Buffers (12) :
TS No.1 Clock ]
RAS ’ Generator <« VY
Voltage Down cc
Generator — Voo
(internal)
SPB03455

Block Diagram for HYB 5(3)116405 (4k-refresh)



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

4M x 4 EDO-DRAM

1101 1/02 1/03 /04

A

Data In Data Out o~
Buffer Buffer | OF
_ ) A 4 A\ A
WE i
CAS —e—o0

; No.2 Clock |,
Generator
y
11 Column >
#> Address >
AO ) Buffers (11) 11 Column
Decoder
Al —p
A2 Refresh <
A —» Controller < 5 - .
> ense Amplifier /1
~ /0 Gating N
A5 —»
A6 —»
Refresh 2048
A7 —> Counter (11) LA
A8 — »
A9 —» @ ;
A0 —» :
£‘> Ag;or\gss L > Row 2048 Memory Array
Buffers (11) Decoder : 2048 x 2048 x 4
J|  No.1 Clock ‘
BAQ 0.1 Cloc
RAS Generator
Voltage Down [¢&— Ve
Generator  [¢—— Vo (internal)

SPB02823

Block Diagram for HYB 5(3)117405 (2k-refresh)



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

4M x 4 EDO-DRAM

Absolute Maximum Ratings

Operating tempPerature FaNGE ..........ccoouiiiiiiiiii e 0to70°C
Storage temperature raNge...........oocioiiiiiii -551t0 150 °C
Input/output voltage (5 V Versions) .........ccccoovviiiiiee —-0.5tomin (Vo +0.5,7.0) V
Input/output voltage (3.3 V Versions) .........cccooviiiiiiiiiie —0.5tomin (Vo + 0.5,4.6) V
Power supply voltage (5 V VEISIONS) ........oviiiiiiiiiiiiiicee e -1.0Vto7.0V
Power supply voltage (3.3 V VEISIONS) ......cciiiiiiiiiiiiiiiiiceee e -1.0Vto46V
Power dissipation (5 V VEISIONS) .......ccuuiiiiiiiiiiiii e 1.0W
Power dissipation (3.3 V VEISIONS) .......uuuiiiiiiiiiiiiii et 05W
Data out current (SNOM CIFCUIL) ........oooiiiiiiiiie 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=OtO70°C, VSS=OV, tT=2nS

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

5V Versions

Power supply voltage Vee 4.5 55 \Y

Input high voltage Vi 2.4 Vee+ 05|V |]

Input low voltage Vi -05 0.8 v !

Output high voltage (Ioyr = — 5 mA) Vou 2.4 - v |

Output low voltage (Io7 = 4.2 mA) VoL - 0.4 v !

3.3 V Versions

Power supply voltage Vee 3.0 3.6 \Y

Input high voltage Vin 2.0 Vee +05|V |’

Input low voltage Vi -05 0.8 v !

TTL Output high voltage (I 7 = — 2 mA) Vou 2.4 - v |

TTL Output low voltage (It = 2 mA) VoL - 0.4 v !

CMOS Output high voltage (Ioyr = — 100 pA) | Vou Voc—0.2 |- \

CMOS Output low voltage (I, = 100 pA) VoL - 0.2 \




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

4M x 4 EDO-DRAM

DC Characteristics (cont'd)
TA=OtO70°C, VSS=OV, tT=2nS

Parameter Symbol Limit Values Unit | Notes
min. max.
2k 4k
Common Parameters
Input leakage current L, -10 10 pA !
OV=V,<Vs, +03YV, all other pins =0 V)
Output leakage current Ioq, -10 10 pA |
(DO is disabled, 0 V< Vo1 £ Ve + 0.3 V)
Average V. supply current Iy
-50 version - 80 |50 |mA |[23¢4
-60 version - 70 |40 |mA |23¢4
(RAS, CAS, address cycling: fge = tre min)
Standby V. supply current Ioco - 2 mA |-
(RAS =CAS =V,)
Average V. supply current, during RAS-only | Iocs
refresh cycles -50 version - 80 50 mA |24
-60 version - 70 |40 |mA |24
(RAS cycling, CAS =V}, trc = trc min.)
Average V¢ supply current,during hyper page | Ioc4
mode (EDO) -50 version - 35 mA |234
-60 version - 30 mA |234
(RAS =V, CAS, address cycling:
tpc = tpc MiN.)
Standby V¢ supply current Iocs - 1 mA |’
(RAS=CAS =V,.-0.2V) 200 pA | L-version
Average V. supply current, during CAS- Iocs
before-RAS refresh mode -50 version - 80 50 mA |24
-60 version - 70 |40 |mA |24
(RAS, CAS CyCIlng tRC = tRC M|N.)
Average Self Refresh current Iocy - 250 pA | L-
(CBR cycle with fgag > frags min: CAS held version
low, WE = V.- 0.2 V, Address and only

Din=V,—-02Vor0.2V)




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 - 5 pF
Input capacitance (RAS, CAS, WE, OE) Cp, - pF
I/O capacitance (/01 to 1/04) Co - pF
AC Characteristics °*°
T,=01t070°C, Ve =5VE10%/V;(=33VE03V,tr=2ns
Parameter Symbol Limit Values Unit | Note
-50 -60
min. | max. | min. | max.
Common Parameters
Random read or write cycle time tre 84 - 104 |- ns
RAS precharge time trp 30 |- 40 |- ns
RAS pulse width IRAS 50 |10k |60 |10k |ns
CAS pulse width foas 8 10k |10 |10k |ns
Row address setup time ISk 0 - 0 - ns
Row address hold time 'RAH 8 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time oA 8 - 10 - ns
RAS to CAS delay time treD 12 |87 |14 |45 |ns
RAS to column address delay 1RAD 10 |25 |12 |30 |ns
RAS hold time fRsH 13 |- 15 |- ns
CAS hold time fosH 40 |- 50 |- ns
CAS to RAS precharge time tcrp 5 - 5 - ns
Transition time (rise and fall) tr 1 50 50 ns |’
Refresh period for 2k-refresh version tREF - 32 - 32 ms
Refresh period for 4k-refresh version fRerF - 64 - 64 ms
Refresh period for Low Power Version fRerF - 128 |- 128 |ms
Read Cycle
Access time from RAS trac - 50 |- 60 |ns |&°
Access time from CAS toac - 13 |- 15 |ns |&°




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

4M x 4 EDO-DRAM

AC Characteristics (contd) °°
TA=OtO70°C, VCC=5Vi1o°/O/VCC=3.3ViO.3V, t-|-=2nS

Parameter Symbol Limit Values Unit | Note
-50 -60

min. | max. | min. | max.
Access time from column address fnn - 25 |- 30 |ns [&1°
OE access time foEA - 13 |- 15 |ns
Column address to RAS lead time fRAL 25 - 30 - ns
Read command setup time tres 0 - 0 - ns
Read command hold time tRcH 0 - 0 - ns |
Read command hold time referenced to RAS | tga 0 - 0 - ns |V
CAS to output in low-Z tolz 0 - 0 - ns |8
Output buffer turn-off delay torr 0 13 |0 15 |ns |12
Output turn-off delay from OE toEz 0 13 |0 15 |ns |12
Data to CAS low delay tnzc 0 - 0 - ns |
Data to OE low delay tozo 0 - 0 - ns |
CAS high to data delay teop 10 |- 13 |- ns |
OE high to data delay topD 10 |- 13 |- ns |
Write Cycle
Write command hold time fwen 8 - 10 - ns
Write command pulse width fwp 8 - 10 - ns
Write command setup time twes 0 - 0 - ns 15
Write command to RAS lead time fRwL 8 - 10 - ns
Write command to CAS lead time fowl 8 - 10 - ns
Data setup time tos 0 - 0 - ns |'°
Data hold time tom 8 - 10 |- ns |'®
Read-Modify-Write Cycle
Read-write cycle time fawe 113 |- 138 |- ns
RAS to WE delay time fRwD 64 |- 77 |- ns |
CAS to WE delay time fowp 27 |- 32 |- ns |
Column address to WE delay time fawD 39 |- 47 |- ns |
OE command hold time toEH 10 |- 13 |- ns




SIEMENS

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

AC Characteristics (contd) °°

TA=OtO70°C, VCC=5Vi10°/O/VCC=3.3ViO.3V,tT=2nS

Parameter Symbol Limit Values Unit | Note
-50 -60

min. | max. | min. | max.
Hyper Page Mode (EDO) Cycle
Hyper page mode (EDO) cycle time tupe 20 - 25 - ns
CAS precharge time tep 8 - 10 |- ns
Access time from CAS precharge fopa - 27 - 32 ns |’
Output data hold time tcon 5 - 5 - ns
RAS pulse width in EDO mode IrAS 50 |200k |60 |200k |ns
CAS precharge to RAS delay tRHCP 27 |- 32 |- ns
OE setup time prior to CAS foes 5 - 5 - ns
Hyper Page Mode (EDO) Read-Modify-Write Cycle
Hyper page mode (EDO) read-write cycle trrWC 58 - 68 - ns
time
CAS precharge to WE tepwn | 41 - 49 |- ns
CAS-before-RAS Refresh Cycle
CAS setup time fosr 10 |- 10 |- ns
CAS hold time toHR 10 |- 10 |- ns
RAS to CAS precharge time . 5 - 5 - ns
Write to RAS precharge time twirp 10 - 10 - ns
Write hold time referenced to RAS tWRH 10 - 10 - ns
CAS-before-RAS Counter Test Cycle
CAS precharge time (CAS-before-RAS tept 3B |- 40 |- ns
counter test cycle)
Self Refresh Cycle (L-Version only)
RAS pulse width frAsS 100k |- 100k |- ns |7
RAS precharge time Irps 95 |- 110 |- ns |7
CAS hold time fons -50 |- -50 |- ns |V




SIEMENS

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

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

4M x 4 EDO-DRAM

AC Characteristics (contd) °°

TA=OtO70°C, VCC=5Vi10°/O/VCC=3.3ViO.3V,tT=2nS

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

Test Mode

Write command setup time twrs 10 - 10 - ns

Write command hold time WTH 10 - 10 - ns

CAS hold time loHRT 30 |- 30 |- ns

RAS hold time in test mode RAHT 30 |- 30 |- ns




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

4M x 4 EDO-DRAM

Notes

1. All voltages are referenced to Vgg.

Iocts Iocss Ioca @and I depend on cycle rate.

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

Address can be changed once or less while RAS = V. In case of I, it can be changed once

or less during a hyper page mode (EDO) cycle

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.

AC measurements assume tr = 2 ns.

Viu iy @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, = 0.8V and V5, =2.0 V. Access
time is determined by the latter of tgac, fcac, Ians fopas foea - foac 1S Mmeasured from tristate.

9. Operation within the fgcp wax, limit ensures that 7gac uax) €an be met. fpcp max ) is specified as
a reference point only. If 7zcp is greater than the specified #zep uax,) limit, then access time is
controlled by ¢

10.Operation within the fgap wax) liMit ensures that fgac max) €aN be met. fgap wax) is specified as
a reference point only. If fgap is greater than the specified #gap max) limit, then access time is
controlled by #a4.

11.Either tzcy Of tggy Must be satisfied for a read cycle.

12.10rF (uax,), Toez (wax) define the time at which the output achieves the open-circuit conditions and
are not referenced to output voltage levels. ¢ is referenced from the rising edge of RAS or
CAS, whichever occurs last.

13.Either th¢ or 1570 Mmust be satisfied.

14.Either f-pp OF topp Must be satisfied.

15.twess trwos fowp @nd tawp are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If fycs > fwes vy, the cycle is an early write cycle and
data out pin will remain open-circuit (high impedance) through the entire cycle; if
frwb > Trwb (MiNy): fowp > fowp (iny @Nd fawp > Tawp viny)» the cycle is a read-write cycle and I/O 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.

o

o

N



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

4M x 4 EDO-DRAM

— tRC -

~antlf tRAS P l———— tRP ——
— Vi - \ [
RAS \ / \

Vi, \ 7

rel———— tRCD ————————————— tRSH - <—tCRP—>
CAS
Address
WE
OE

tpzc t
— tDZO - ZLODD
110
(Inputs)
Lorr
[ tCAC —— — e
— - tCLZ (el —— tOEZ ——
% . .
10 OH Hi Z . A Hi Z
Valid Data OUT
(Outputs) Vo, 7
trac

IIHII or IILII

SPT03025

Read Cycle



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

4M x 4 EDO-DRAM

— tRC —
- tRas - tRp ——m
_ Vi ——
RAS y N ) \
IL
[ tCSH —
|- tRCD — - tRSH rtCRp—»
_ Vi T\ lcas —
chS W\ /7
i
Address Row
i

K‘n)puts) Valid Data IN

1’0 Von Hi Z
(Outputs)

n H n or IILII
SPT03026

Write Cycle (Early Write)



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

4M x 4 EDO-DRAM

- tRC -—
- ! Ras »- tRp ——w1
- iy ——
RAS \ \
i \ 7
et——— tRCD—><— tRSH - "*tCRp—»
S Vi \ . [ opg —— ]
cas \\\ /1 /
IL

Address
WE
t oEH
AFE 7
OE / |
0oDD
fpzo[=— - Iy
! pzc = —

i
(Inputs) s Valid Data )

torz

—

— 1 Opp —#

o Yo Hi Z .

(Outputs) Vo,

IIHII or IILII

SPT03027

Write Cycle (OE Controlled Write)



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

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

RAS

CAS

Address

1’0
(Inputs)

1’0
(Outputs) Vo,

trwe
- I Ras -
\
\ 7 \_
- !RsH -
- fopg————————— »— | cpp r-—
7
( / \/

Row

! awp
e S— tCWD4> <—tRWL——

- trwp

'Rcs =

t oEH

tps

~— Ipy

Valid
Data IN

- Ippg ———————=

IIHII or IILII

SPT03028

Read-Write (Read-Modify-Write) Cycle



SIEMENS

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

RAS

CAS

Address

1’0
(Output)

IRas
< lrop —= e Rycp ——=
Vi —58
Vi, \ 7 \
Band tHPC — —- tRP [
tCP (reotl— (recstll— tRSH — -
/[ \ [\ 4
\ \ ¥
-l tRAL -~
Loan f=— —a= foan
Fasc tasc
—
/ \ /
Column 2 Column N
\ 7 \
tcac  [=— |- loac
> lopg a—— lcpp —®= a——lcpp ——»=
—=| o e
7/
tCOH — ] tCOH — tOEZ (tl—
Vou / \
Data OUT 1 )4 X Data OUT 2 ) X Data OUT N —
VoL

IIHII or IILII
SPT03038

Hyper Page Mode (EDO) Read Cycle



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

4M x 4 EDO-DRAM

- IRas -
| fpop —= ~—— fpycp ——
. Vg ——
RAS
B tHPC — —. tRP [—
l. —- tCP (el —— (ecal— tRSH ——
= - leas ~—Icag | = lcRp e—
o Vin —
CAS
. \ N/
FRaL
Address
WE
OE

I/0

(Input) Data IN'1 X DatalN2 X Data IN N

IIHII or IILII

SPT03039

Hyper Page Mode (EDO) Early Write Cycle



SIEMENS

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

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

{Rras

- tpRug ———]

s fopg —

/ .
—- fpp fea—

fopp —m=

N
RAS \
o
CAS
Address
WE
a— [ pp —
OE
8] u
(Inputs) v,
— -
[ E— tRAC
9] Vou
(Outputs) VoL
"H" or "L"

— - tpr

—o Lyp

SPT03031

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



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

4M x 4 EDO-DRAM

RAS

CAS

Address

10 Vou Hi Z
(Outputs) Vo,

IIHII or IILII
SPT03032

RAS-only Refresh Cycle



SIEMENS

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

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

4M x 4 EDO-DRAM

CAS

WE

OE

Ile; Vi
(Inputs) Vi,
[[o] Von

(Outputs) Vo,

S

<—tRP—> it

IRas

tRpc  f=—

topp

Hi Z

SPT03033

CAS-before-RAS Refresh Cycle



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

4M x 4 EDO-DRAM

[ tRC T et tRC e E—
— - tRP [ tRP -
- fppg ————— - fppg ———— =
S Vi - 2\ [\
w T\ 7\ 7\
tRSH <—tCHR <—tCRP—>
_ Vi /
CAS
L
Address
WE
OE
0]
(Inputs)
—— tCAC [
Lorr
— et —
— tOEZ [ent—
V, .
0 OH , \ Hi Z
Valid Data OUT )
(OUtpUtS) VOL Y,
Hor'L SPT03034

Hidden Refresh Cycle (Read) Cycle



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

4M x 4 EDO-DRAM

(———————— tRC - tRC e E—
<7tRAS tRp—> <7tRAS tRP’
Yy —
RAS y \ \ \
IL
- Yy
CAS .
i
tasr
Address
~=—TweH twrH
twp fwrp ~=—
WE
10 .
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Hidden Refresh Early Write Cycle
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Self Refresh
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CAS-before-RAS Refresh Counter Test Cycle
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Test Mode Entry
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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”.
Dimensions in mm
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