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

e 4194 304 words by 4-bit organization
* 0to 70 °C operating temperature
« Hyper Page Mode - EDO - operation

* Performance:

-50 | -60
trac | RAS access time 50 | 60 |ns
teac | CAS access time 13 | 15 |ns
taa | 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% 33V+03V 5V +10% 33V+03V
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 5.5 3.6 5.5 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)

» Allinputs, 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 S0J-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-S0J-26/24-1 300 mil

5V 60 ns EDO-DRAM

HYB 3117405BJ-50

on request

P-S0J-26/24-1 300 mil

3.3V 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-S0J-26/24-1 300 mil

5V 60 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-S0J-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
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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 AO - A1l AO - A10
Column Address Inputs AO - A9 A0 - A10
Row Address Strobe RAS
Column Address Strobe CAS
Output Enable OE
Data Input/Output I/01 - 1104
Read/Write Input WE
Power Supply Ve
Ground (0 V) Vss
Not Connected - N.C.

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

_C
Vee 01 261 Vs
/o1 2 25[1 104
1102 3 241 /03
WE []4 23[0 cAs
RAS [5 22|71 OE
A11/N.C. []6 2111 A9
A10 []8 191 A8
Ao 9 18] A7
Al []10 1700 A6
A2 Ju 16 [1 A5
A3 12 151 A4
Vee []13 141 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
/01 1/02 1/03 1/04
Data IN Data OUT AF
Buffer Buffer OF
. A A
WE—d &
CAS — e 4
4
.| No.2 Clock
Generator
10 Column 10 ;
Address
A —> Buffers (10) Solumn
Al —>»
A2 —»
A3 —>» Refresh B
A —» Controller |4 Sense Amplifier 4
A5 — ¢ I/0 Gating /w:
AT —» Refresh ... 1024
A8 —» Counter (12) X4 al
A9 —>» @12 >
AlL0 —» >
All —» |12 Row 12 Row y Memory Array
Address > 4096
Buffers (12) Decoder . 4096 x 1024 x 4
7 A
RAS No.1 Clock
Generator v
Voltage Down ¢ cc
Generator « 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 1/02 1/03 1/04

;41

Data In Data Out OF
Buffer Buffer ¢
WE A 4 A A
WE —d & ;
CAS —e—9
.| No.2Clock |,
| Generator |
4
11 Column >
ﬁ> Address >
A —> Buffers (11) 11 Column
Decoder
Al —»
A2 Refresh <
A3 —> Controller < < . .
—> ense Amplifier A
" /0 Gating N
A5 —» \ 4
A A A
A6 » Refresh
2048
AT —> Counter (11) B
A8 —» I 1
11 -
A —» >
A10 —» :
é\> A(Tdor\évss = > Row 2048 Memory Array
Buffers (11) Decoder : 2048 x 2048 x 4
No.1 Clock 4
BAC 0.1 Cloc
RAS Generator
Voltage Down [¢— Vcc
Generator  l¢—— V (internal)

SPB02823

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

Absolute Maximum Ratings

Operating tEMPEratUre FANGE ......ccceiiieeiiiie e ee et e e e e e e e e e e e e e e e e e e e e e et e eaaaaes 0to70°C
Storage teMPErature FANQE ... .. i i iieii e et e e e e e e e e e e e e et e e e eaaa e e eeanan s - 5510150 °C
Input/output voltage (5 V VEISIONS) ....cciiieeeiiieeiiiiiee e —0.5tomin (Vc+0.5,7.0) V
Input/output voltage (3.3 V VEISIONS) .......cccovvvviiiiiiiiiiieeeeeeeeeeie —0.5tomin (V. +0.5,4.6) V
Power supply voltage (5 V VEISIONS) .....cooeiiiieiiiiiie et -10Vto7.0V
Power supply voltage (3.3 V VEISIONS) ....cccooiiiiiiiiiii e -10Vto46V
Power disSIiPation (5 V VEISIONS) ..uuuuiiiiii i e et e e e e e e e e e e e araaa s 1.0wW
Power dissipation (3.3 V VEISIONS) ....ciiiii i e e e et e e e e e e e e e e aaaa s 05w
Data out current (SNOM CIFCUIL) ......uuuueiiiie e e e e e e e e e e e e e e n 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
T,=0t070°C,Vsg=0V,t;=2ns

Parameter Symbol Limit Values Unit Test
M. Max. Condition

5V Versions

Power supply voltage Vee 4.5 5.5 \%

Input high voltage Vi 2.4 Vee+05 |V |1

Input low voltage A -0.5 0.8 v |t

Output high voltage (Igy7 = — 5 mA) Vou 2.4 - \Y 1

Output low voltage (Iqyr = 4.2 mA) VoL - 0.4 v o o|!

3.3V Versions

Power supply voltage Vee 3.0 3.6 \Y

Input high voltage Vi, 2.0 Ve +#0.5 |V 1

Input low voltage A -0.5 0.8 v |t

TTL Output high voltage (Ioyr = — 2 mA) Vou 2.4 — v !

TTL Output low voltage (11 = 2 mA) VoL - 0.4 v oot

CMOS Output high voltage (1o, =— 100 pA) | Vou Vee—-02 |- V

CMOS Output low voltage (Igyr = 100 pA) Vo, - 0.2 Y
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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,Vsg=0V,t;=2ns

Parameter Symbol Limit Values Unit Notes
min. max.
2k 4k
Common Parameters
Input leakage current Ly -10 10 uA |t
OV <V, <V +03V,all other pins =0 V)
Output leakage current low -10 10 uA |1
(DO is disabled, 0 V < Vg1 £ Ve + 0.3 V)
Average V. supply current lccr
-50 version - 80 50 mA |%34
-60 version —~ 70 |40 |mA |34
(RAS, CAS, address cycling: tgc = tae min)
Standby V. supply current lcco - 2 mA |-
(RAS = CAS =V,;)
Average V¢ supply current, during RAS-only | lccs
refresh cycles -50 version — 80 50 mA |24
-60 version -~ 70 |40 mA |24
(RAS cycling, CAS =V, trc = trc vin)
Average V. supply current,during hyper page |lcc,
mode (EDO) -50 version - 35 mA |234
-60 version - 30 mA | 234
(RAS =V, , CAS, address cycling:
toc = toc min.)
Standby V. supply current lccs - 1 mA |1
(RAS=CAS=V..-0.2V) 200 MA | L-version
Average V¢ supply current, during CAS- lccs
before-RAS refresh mode -50 version — 80 50 mA |24
-60 version -~ 70 |40 mA |24
(RAS, CAS cycling: tzc = tre min)
Average Self Refresh current lecr - 250 MA | L-
(CBR cycle with tgrs > trass mins CAS held version
low, WE = V.- 0.2 V, Address and only

Din =V,c—0.2Vor0.2V)

Semiconductor Group 7 1998-10-01



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

4M x 4 EDO-DRAM

Capacitance

T,=0to 70 °C, f=1 MHz

Parameter Symbol Limit Values Unit
min. max.

Input capacitance (AO to Al11) C, - 5 pF

Input capacitance (RAS, CAS, WE, OE) Cp - 7 pF

I/O capacitance (I/0O1 to 1/04) Co - 7 pF

AC Characteristics > ©

T,=01070°C, Vee =5V +10%/Vec=3.3V£03V,t;=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 tras 50 |10k |60 |10k |ns

CAS pulse width toas 8 10k |10 |10k |ns

Row address setup time tasr 0 — 0 - ns

Row address hold time tran 8 — 10 — ns
Column address setup time tasc 0 — 0 — ns
Column address hold time tean 8 - 10 - ns

RAS to CAS delay time treo 12 |37 |14 |45 |ns

RAS to column address delay trab 10 25 12 30 ns

RAS hold time trsh 13 |- 15 |- ns

CAS hold time tes 40 |- 50 |- ns

CAS to RAS precharge time torp 5 - 5 - ns
Transition time (rise and fall) tr 1 50 1 50 ns !
Refresh period for 2k-refresh version trer - 32 - 32 ms
Refresh period for 4k-refresh version trer — 64 — 64 ms
Refresh period for Low Power Version trer - 128 |- 128 |ms

Read Cycle

Access time from RAS taac - 50 |- 60 |ns |&°
Access time from CAS teac - 13 |- 15 |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) >°
T,=01070°C, Voe =5V £10%/ Voo =33V 03V, t,=2ns

Parameter Symbol Limit Values Unit Npote
-50 -60

min. |max. |min. max.
Access time from column address tan —~ 25 |- 30 |ns 810
OE access time toea - 13 |- 15 |ns
Column address to RAS lead time traL 25 - 30 - ns
Read command setup time tres 0 — 0 — ns
Read command hold time tren 0 - 0 - ns |
Read command hold time referenced to RAS | tggy 0 — 0 — ns |
CAS to output in low-Z tos 0 - 0 —~ ns |8
Output buffer turn-off delay torr 0 13 |0 15 |ns |12
Output turn-off delay from OE toes 0 13 |0 15 |ns |12
Data to CAS low delay tozc 0 — 0 — ns |13
Data to OE low delay toso 0 - 0 —~ ns |13
CAS high to data delay teop 10 |- 13 |- ns |
OE high to data delay tooo 10 |- 13 |- ns |
Write Cycle
Write command hold time twen 8 - 10 - ns
Write command pulse width twe 8 — 10 — ns
Write command setup time twes 0 - 0 - ns |
Write command to RAS lead time trwL 8 - 10 - ns
Write command to CAS lead time towL 8 - 10 |- ns
Data setup time tos 0 - 0 - ns |
Data hold time ton 8 -~ 10 |- ns |16
Read-Modify-Write Cycle
Read-write cycle time trwe 113 |- 138 |- ns
RAS to WE delay time tewn 64 |- 77 |- ns |
CAS to WE delay time tewn 27 |- 32 |- ns |
Column address to WE delay time tawn 39 |- 47 |- ns |19
OE command hold time toen 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) >°
T,=01070°C, Voe =5V £10%/ Voo =33V 03V, t,=2ns

Parameter Symbol Limit Values Unit Npote
-50 -60

min. |max. |min. max.
Hyper Page Mode (EDO) Cycle
Hyper page mode (EDO) cycle time tupc 20 - 25 - ns
CAS precharge time tep 8 - 10 |- ns
Access time from CAS precharge tepa - 27 |- 32 |ns |
Output data hold time tcon 5 — 5 — ns
RAS pulse width in EDO mode tras 50 200k | 60 200k | ns
CAS precharge to RAS delay tance 27 |- 32 |- ns
OE setup time prior to CAS toes 5 - 5 - ns

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

Hyper page mode (EDO) read-write cycle thrwc 58 - 68 - ns
time
CAS precharge to WE tepwp |41 |- 49 |- ns

CAS-before- RAS Refresh Cycle

CAS setup time tesr 10 |- 10 |- ns
CAS hold time tenr 10 |- 10 |- ns
RAS to CAS precharge time tapc 5 - 5 - ns
Write to RAS precharge time twrp 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 35 — 40 — ns
counter test cycle)

Self Refresh Cycle (L-Version only)

RAS precharge time teps 95 |- 110 |- ns |
CAS hold time tens -50 |- -50 |- 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) >°©

T,=0t070°C, Vee =5V +10%/Vec=3.3V£03V,t;=2ns

Parameter Symbol Limit Values Unit Npote
-50 -60
min. |max. |min. max.
Test Mode
Write command setup time twrs 10 - 10 - ns
Write command hold time twth 10 - 10 - ns
CAS hold time tehRT 30 — 30 — ns
RAS hold time in test mode trauT 30 — 30 - 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

Notes

1. All voltages are referenced to Vgg.

lccis leear leca @and oo depend on cycle rate.

lcci 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 |, it can be changed once

or less during a hyper page mode (EDO) cycle

5. An initial pause of 200 ps 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 t; = 2 ns.

7. Viy vy @nd V) 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 V, = 0.8V and Vg, =2.0 V. Access
time is determined by the latter of tzac, toac: taa: tepar toea - Teac IS measured from tristate.

9. Operation within the trcp vax,) limit ensures that tgac ax,) €an be met. trep wax ) is specified as
a reference point only. If tzcp is greater than the specified tzcp (vax,) limit, then access time is
controlled by teac.

10.Operation within the tzap (vax, limit ensures that tgac (ax) €an be met. trap wax,) is specified as
a reference point only. If tz5p is greater than the specified tzap ax, limit, then access time is
controlled by tya.

11.Either tgc Or tgry Must be satisfied for a read cycle.

1210k (max.) loez (wax,) define the time at which the output achieves the open-circuit conditions and
are not referenced to output voltage levels. ty.¢ is referenced from the rising edge of RAS or
CAS, whichever occurs last.

13.Either t5, or ty;o must be satisfied.

14.Either tpp OF topp Must be satisfied.

15.tcs: trwos towp @nd tayp @re not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If tcs > tyes i, the cycle is an early write cycle and
data out pin will remain open-circuit (high impedance) through the entire cycle; if
trwo > trwo vinys tewn > Tewn guiny @Nd tawp > tawo viny, 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 1/0 (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.

PN

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

4M x 4 EDO-DRAM

RAS \

]
T
(

v
=, \ ,

Vi
et tRAD ——— tRAL E—
-
tasc CAH
Vi
A
Address Row g Column Row
Vi
[ RaH fReH

—» fcpp (=

110
(Inputs)

torr

- [cpc — —| -
Vo o all Valid Data OUT ) all
al ala
(Outputs) : /
- ——— tRAC —

- "Hll Or IILII
SPT03025

Read 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

-~ fpp =

- Vi ———
RAS g( ) \

-~ [y —————— =
~—— [pcp —»———— [pgy > "ICRP*
xS Vi X \H teas — / /{
VIL \ \ Z
~—lpap— tRaL -
tase| | ™ tean
— [ psp — | - —»| [pqR Fa—
; .t ‘
Address Row Column Row
Vi \
tRaH
— - - fow ——=
fwes

WP >

twew
— fryg ————

. Vi
OE
Vi
— -]
Valid Data IN

I/O Vo Hi Z
(Outputs)

10
(Inputs) v,

. IIHII Or IILII
SPT03026

Write Cycle (Early Write)
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SIEMENS

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

- t RAS »

= lpep —»j=—— lpsy

- t CAS »

- fpg

FIRPA

"ICRP’

(

7

. Vi ———
RAS \
ViL
. Vi
CAS
ViL
e [pap ==
fasc

fRaL

— lcan

VIH /
Address Row
V. \

Column

10

(Inputs)

/O Vou Hi Z

terz

Hi Z

tASR

Row

(Outputs) Vo,

"H" or "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 x 4 EDO-DRAM

RAS

CAS

Address

110
(Inputs)

10
(Outputs)

iy ——

e £ N

-~ hpy¢e =

Vi
N\
V. \ \(
I tRAH
-~ tCAH
—o| [ pgp tte— | —=| [pqc [=a—

T

Row Column
Vi

—»  lppp -

I ——

- fpg ———

—= lgp

ferp

Vi
[ opc =
—— -~ tCLZ
Von
VOL

- lppe

- ||H|| or ||L||

Data
OouT

Valid
Data IN

foop

toez

SPT03028

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

o Vi ——
RAS \ ) \
Vi .
- fype ——= i lgp =
t —— tCP - [—— IRSH ——
—CRE - - tCAS N P tCAS | ‘tCAS} -] [CRP<—
Vi Y M\ Y\
E— /
\an \__//
Vi
- [ g —~ fRa —=
tean
—w pan - fean — Lean
tasr tasc tasc tasc
— ] [ | sy - — -
Vi / /
Address Row Column1 )Z( Column 2 >§( Column N
Vi
fReH
. Vi
WE J \_
ViL teac —m lepc
o Vi
OE
) A\ /
IL
- tan -
‘tCAC’
—— tCLZ L - tCOH et— _—— tCOH — - tOEZ |t—
V,
110 OH / / / \
Data OUT 1 Data OUT 2 Data OUT N
(Output) Vo, \ \ \ 7§_

||H|| or ||L||

SPT03038

Hyper Page Mode (EDO) Read 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

o Vi ——
RAS \ ) \
Vi
t — - tCP l— et — [RSH —
ﬁRi - tCAS — - tCAS *tCAS* - tCRP |t—
(" Y "\
CAS \S \ / \ /
A \ N |\ \ y,
mam— T - ~———Ipa
fran — Loy foan [ — Tean
fasr fasc fasc tasc
——] . | — — - — -
Vi
/
Address .% A(Tdor\gss Column 1 Column 2 Column N
ViL \
t —- t
twes WL tyes [ O s cwL =
— - - — - |- — -
> TwcH fwen e TyyeH =]
L — tWP — - tWP — -
o Vi
« IR
Vi
OE
Ifo Data IN 1 Data IN 2
(Input) v,

. IIHII Or IILII
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

tras -
Y
RAS N\ 7 \_
Vi 5
B (e — —m|  lpp -
—w lep gy e fggy ———————
ktRCD—»H tCAS" H[CASA HtCASﬂ ‘4—— [CRPA
Vi
b [\
CAS jl
v, \\( 72 7 S( 7/
—m  lpap  [-— tean - trat -
tasr tasc tasc
| tg— fet—- o — | g —| [pqR e—
Vin / /
Address Row Column )gt Column g Column Row
Vi
T
fowt fowt fowt
—»‘ tRCS —— - — |-
Vi
_ \ / \ \
Ve / \_ \_/ \
Vi
fawp ——| tawp —— fawp ——
— [ ap —m] o [ o [ -
N foea WP | foga TTIWRTT | foga we
- fo— o oet—
toen A-‘ toen | ] Loen
Vi
_ / / /
OE
. / / /X
terz teiz
| Loz (- — - — —
tozc topp
- ~ tepa] «— lcpa
t topp
thz0
%4
IIo 'H
(Inputs) " Data IN
ton
¢ Ips
togz
-]
V,
110 OH EData£
Qutputs OUT
(Outputs) VoL

" or "L

SPT03031

Hyper Page Mode (EDO) Late Write and 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

- ZLRC -

- )
RAS
Vi S‘

- [pis —>L<7 fpp — =

- tCRP p

—— tRPC et—

o Vi X 7
\V

Vi task fRAH

Vi
Address Row Row

Vi
I/O Vou Hi Z
Outputs
(Outputs) Vo,

"H" or "L"
SPT03032

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

- fpe————————————————

_ Vik M\
RAS \ \
i
—m| fppc |-
—m lcsp 1 <
- Vi M\
CAS / 7/
i
— tWRH
WE
OE
V
I
(Inputs) v,
tCDD e
10 Vo X Hi Z
/
(Outputs) Vo Y

[ e
SPT03033

CAS-before- RAS Refresh Cycle
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HYB 5116(7)405BJ-50/-60

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

SIEMENS

— - tRP ot — - tRP Lt
o Vi — /—
RAS \ / \ \
VIL \. / \
o Vi ' /
CAS \
VIL \ \
—== [Rrap
fasc | |
tra fwrp
— - |
—— -
fasr fwRH fasr
foanf=—
Address
WE
tOEA*
OE
tozc
110
(Inputs)
— fopc f——
teiz torr
—— - — -
V .
10 OH / . Hi Z
Valid Data OUT
Outputs
(Outputs) VoL \
"H"or "L"
. SPT03034
Hidden Refresh Cycle (Read) Cycle
22 1998-10-01
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SIEMENS

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

- -
Vi
Address Row Column
V,

Valid Data

o Vi
WE

ViL
110 Vi
(Input) v,
110 Vou

- e - fpg —— =
Wy ——
RAS \ \
ViL
t— [ oy — et a— [ —m - [ opr —»LL% tcrp —
Vi
I \
CAS \
VIL \ \
tRap [
tasc ||
tRAH
— -
tasr Easr
tCAH — -

Row

(Output) Vo,

SPT03035

Hidden Refresh Early Write Cycle

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

4M x 4 EDO-DRAM

\

= lgp — = ———— Ipass 4}% fRps ——————

Al

—e  lppc -
— lop |- -
. Vi —\ 7
CAS / \ /
Vi it
twrp L
—] |
W
WE
Vi
OE
tODD -
A S
(Inputs) v,
—allogz
110 Vou Hi Z
(Outputs)
— lofr

I o
SPT03058

Self Refresh

Semiconductor Group 24 1998-10-01



SIEMENS

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

4M x 4 EDO-DRAM
Read Cycle oy SO SN
— Vi ————— [\
RAS \ /
iL . 7
a— fopn e fpgy —————==
fesr o tep |
_ Vi ~—leas ——={ ;7
CAS \ /| /
V”_ \ Z
- fRaL
—m= foay tasr
— [ pgC (a— — - |t—
VIH /
Address Column Row
Vi \
fwee L Jy— e £
AA RRH
_ Vi
WE
VIL |t— tCAC — -
twrH tres Lren
— e — fopp =— — -]
_ Vi
. T
Vi ,
tch’ —— oP
o Vi ~— Lopp =
(Inputs) v,
Lorr
— tCLZ i ¢[0E24>
v |
10 OH /
Data OUT
Outputs
(Outpu )VOL fwes \
— - -
. - frwL
Write Cycle L - tent -
o Vi
WE
Vi
o Vi
OE
Vi
V
o)  oman
Data IN
(Inputs) v,
10 Von Hi 2
Outputs
(Outpu )VOL
" or L
. SPT03036

CAS-before- RAS Refresh Counter Test Cycle

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

4M x 4 EDO-DRAM

tpp — e Igps ——— trp —

RAS \ )

tRpc = trec
tesr N -
i
CAS / ] /
ViL

tasr
Vi
Address R
Vv

IL

Pty —
_ Vi
WE
Vi

. Vi
OE
Vi
Vi -
I/ HiZ
|
(Inputs) v,
~=—Tcpp
¢[0E24>
10 Vo Hi Z
(Outputs) Vo,
—=1 lor
SPT03042

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

4M x 4 EDO-DRAM

Package Outlines

Plastic Package P-S0J-26/24-1 (SMD) (300mil)
(Plastic small outline J-leaded)

/\30

1.27 ‘f 0.85 max }
0.51.
—l<@losmux  HEng

—~— 1524 ﬂ<—_

26 21 19 14

i e e e O o W o e K W

I

1 6 8 13

<~ 17275 55Y —=p—[A]
Index Marking

GPJ05628

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
4M x 4 EDO-DRAM

0.1+0.05

1+0.05

Plastic Package P-TSOPII-26/24-1 (400 mil) (SMD)
(Plastic Thin Small Outline Package (Type 1))

127 |
043
— 24

26 2119 14

A TETEE TEOEEE
1 6 8 13

17.14 1013V

Index Marking

7.62 +0.13

[ E—

=

0.6 02|
9.22 102

A

T

5’ max
o

GPX05857

Y 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”.

SMD = Surface Mounted Device

Semiconductor Grou

p
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Dimensions in mm
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