SIEMENS

8M x 8-Bit Dynamic RAM
(4k & 8k Refresh)

Preliminary Information

8 388 608 words by 8-bit organization
0 to 70 °C operating temperature
Fast access and cycle time

RAS access time:

50 ns (-50 version)

60 ns (-60 version)

Cycle time:

90 ns (-50 version)

110 ns (-60 version)

CAS access time:

13 ns ( -50 version)

15 ns (-60 version)

Fast page mode cycle time

35 ns (-50 version)

40 ns (-60 version)

Single + 3.3 V (x 0.3V) power supply
Low power dissipation

max. 396 active mW ( HYB 3164800J/T-50)
max. 360 active mW ( HYB 3164800J/T-60)
max. 504 active mW ( HYB 3165800J/T-50)
max. 432 active mW ( HYB 3165800J/T-60)

7.2 mW standby (TTL)
720 W standby (MOS)

HYB 3164800J/T -50/-60
HYB 3165800J/T -50/-60

Read, write, read-modify-write, CAS-before-RAS refresh (CBR),
RAS-only refresh, hidden refresh and self refresh modes

Fast page mode capability

8192 refresh cycles/128 ms, 13 R/ 10C addresses (HYB 3164800J/T)
4096 refresh cycles/ 64 ms, 12 R/ 11C addresses (HYB 3165800J/T)

Plastic Package:

P-S0J-34-1 500 mil
P-TSOPII-34-1 500 mil
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SIEMENS HYB 3164(5)800J/T-50/-60
8M x 8-DRAM

This device is a 64 MBit dynamic RAM organized 8 388 608 by 8 bits. The device is fabricated in
SIEMENS/IBM’s most advanced first generation 64Mbit CMOS silicon gate process technology.
The circuit and process design allow this device to achieve high performance and low power
dissipation. This DRAM operates with a single 3.3 +/-0.3V power supply and interfaces with either
LVTTL or LVCMOS levels. Multiplexed address inputs permit the HYB 3164(5)800J/T to be
packaged in a 500 mil wide SOJ-34 or TSOP-34 plastic package. These packages provide high
system bit densities and are compatible with commonly used automatic testing and insertion
equipment.

Ordering Information

Type Ordering Package Descriptions
Code

HYB 3164800J-50 | on request P-S0J-34-1 500 mil | DRAM (access time 50 ns)
HYB 3164800J-60 | on request P-S0J-34-1 500 mil | DRAM (access time 60 ns)
HYB 3164800T-50 |on request P-TSOPII-34-1 500 mil | DRAM (access time 50 ns)
HYB 3164800T-60 |on request P-TSOPII-34-1 500 mil | DRAM (access time 60 ns)
HYB 3165800J-50 | on request P-S0J-34-1 500 mil | DRAM (access time 50 ns)
HYB 3165800J-60 | on request P-S0J-34-1 500 mil | DRAM (access time 60 ns)
HYB 3165800T-50 |on request P-TSOPII-34-1 500 mil | DRAM (access time 50 ns)
HYB 3165800T-60 |on request P-TSOPII-34-1 500 mil | DRAM (access time 60 ns)

Pin Names

AO0-A12 Address Inputs for HYB 3164800J/T
AO0-Al11l Address Inputs for HYB 3165800J/T
RAS Row Address Strobe

OE Output Enable

1/01-1/08 Data Input/Output

CAS Column Address Strobe

WRITE Read/Write Input

Vce Power Supply (+ 3.3V)

Vss Ground
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SIEMENS HYB 3164(5)800J/T-50/-60
8M x 8-DRAM
P-S0J-34-1 (500 mil)
P-TSOPII-34-1 (500 mil)
Vee O 10 340 Vss
/01 2 3300 1/08
/02 03 3200 1/07
/03 []4 3110 1/06
/04 5 30[1 1/05
N.C. []6 290 Vss
Ve 7 281 CAS
WRITE (] 8 270 OE
RAS (]9 261 N.C.
N.C. ] 10 2510 A12/N.C.*
A0 [ 11 2417 A1
Al 12 2317 A10
A2 ] 13 221 A9
A3 [ 14 210 A8
A4 []15 201 A7
A5 []16 1907 A6
Ve 17 1810 Vss
SPP02473
*Pin 25 is A12 for HYB 3164800J/T and N.C. for HYB 3165800J/T

Pin Configuration
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
TRUTH TABLE
FUNCTION RAS CAS | WRITE OE ROW COL 1/01-
ADDR | ADDR 1/08

Standby H H-X X X X High Impedance
Read L L H L ROW | COL Data Out
Early-Write L L X ROW | COL Data In
Delayed-Write L L H-L H ROW | COL Data In
Read-Modify-Write L L H-L L-H ROW COL | Data Out, Data In
Fast Page Mode Read |1st Cycle L H-L H L ROW | COL Data Out

2nd Cycle L H-L H L n/a COL Data Out
Fast Page Mode Early |1st Cycle L H-L L X ROW | COL Data In
Write

2nd Cycle L H-L L X n/a COL Data In
Fast Page Mode RMW | 1st Cycle L H-L H-L L-H | ROW | COL |DataOut, Dataln

2st Cycle L H-L H-L L-H n/a COL | Data Out, Data In
RAS only refresh L H X X ROW n/a High Impedance
CAS-before-RAS refresh H-L L H X X n/a High Impedance
Test Mode Entry H-L L L X X n/a High Impedance
Hidden Refresh READ L-H-L L H L ROW | COL Data Out

WRITE | L-H-L L L X ROW | COL Data In
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
1/011/02 1/016
Data IN Data OUT ~=
Buffer Buffer Ot
WRITE ———— & A A A
UCAS —e—
LCAS o 16
16
»l No.2 Clock
> Generator
%> Column 9 ;
Address
A —> Buffers (9) ggi:lg?:r
Al —»
A2 —»
AS —> Refresh <«
AL —> Controller |4 Sense Amolifi 16
plifier
A /0 Gating (—
Y- v
A7 —» Refresh AA AA
efres 519
A > Counter (13) S
A9 \A 4 \ 4
A0 —» @13 >
A1 —» =
AT2 = [13 /Fizgress 13 Row 81.92 Memory Array
Buffers (13) Decoder . 8192x512x 16
A
RAS 3] No.1 Clock
Generator SPRO2462

Block Diagram for HYB 3165800J/T
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SIEMENS

HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
1/011/02 1/08
Data IN Data OUT | Y
Buffer Buffer OF
_ A 2 A
WRITE ———o &
m —¢—Q 8
8
> No.2 Clock <
Generator
10 Column 10
——> Address Col
A0 —» Buffers (10) Docodor
Al —»
A2 —8
AS —» Refresh il
A —» Controller |g_ Sense Amplifi 8
plifier
A5 —p /0 Gating —
A6 —» ¢
A7 —» AA AA
Refresh 1024
A8 —> Counter (13) Txg T
A —» \A 4 LA 4
MO —> ug =
AT —> .
M2—>{ 13 | Row 13 | Row : Memory A
y Array
L= Address A Decoder | 8192 8192x1024 x8
Buffers (13) :
- Y
RAS No.1 Clock
Generator
SPB02465
Block Diagram for HYB 3164800J/T
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
Absolute Maximum Ratings
Operating teMPEIAtUIE FANGE. ........ii i ieeieeeeee e e e eieeieeeee e e e e aiaeeeeeeeeesaaanseaereeaeeeasannereeeeaaessaanneees 0to70°C
Storage teMPErature FANGE. ... .....uuuuuu e e e e ettt e e e e e e e e eeaaer i aa s e e e eaeeeeeteraaa s eeeaaeaeennes —55t0150°C
INPUL/OULPUL VOIRAGE.....eeeeieeeiiee et -0.5 to min (Vcc+0.5,4.6) V
Power SUPPIY VORBGE. ... e e e e e e ee e -0.5Vto4.6V
POWET QISSIPALION. ...ttt e e e e e ettt e e e e e e e nn e e e e e e e s e annnnbeeeeaaeaeeaann 1.0wW
Data out current (ShOrt CIrCUIL).........oooe i enenereneee 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 effect device
reliability.

DC Characteristics
T,=0t070°C,Vss =0V, V.c =3.3V 0.3V, (values in brackets for HYB 3165800J/T)

Parameter Symbol Limit Values Unit Npote
min. max.
Input high voltage Vi 2.0 Vce+0.3 |V 1)
Input low voltage \A -0.3 0.8 \Y 1)
Output high voltage (LVTTL) Vou 2.4 - \%
Output ,H" level voltage (lout = -2mA)
Output low voltage (LVTTL) VoL - 0.4 \%
Output ,L“level voltage (lout = +2mA)
Output high voltage (LVCMOS) Vou Vce-0.2 | - \Y,
Output ,H" level voltage (lout = -100uA)
Ouput low voltage (LVCMOS) Voo - 0.2 \Y
Output ,L“ level voltage (lout = +100uA)
Input leakage current,any input I -2 2 HA
(0V <Vin<Vcc, all other pins =0V
Output leakage current low -2 2 MA
(DO is disabled, 0 V < Vout < Vcc )
Average Vcc supply current: lect
-50 ns version - 110 (140) |mA [2)3) 4)
-60 ns version - 100 (120) | mA

(RAS, CAS, address cycling: tRC = tRC min.)

Standby Vcc supply current lceo - 2 mA |-
(RAS=CAS= Vih)
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SIEMENS

HYB 3164(5)800J/T-50/-60
8M x 8-DRAM

DC Characteristics  (cont'd)

T,=0t070°C,Vss =0V, V,c =3.3V +0.3V, (values in brackets for HYB 3165800J/T)

Parameter Symbol Limit Values Unit Note

min. max.

Average Vcc supply current, during RAS-only lecs

refresh cycles: -50 ns version - 110 (140) | mA |2) 4)
-60 ns version - 100 (120) | mA

(RAS cycling: CAS = VIH: tRC = tRC min.)

Average Vcc supply current, lcca

during fast page mode: -50 ns version - 85 (85) mA | 2) 3) 4)
-60 ns version - 75 (75) mA

(RAS =V, CAS, address cycling: tPC=tPC min.)

Standby Vcc supply current lces - 200 A |-

(RAS=CAS= Vcc-0.2V)

Average Vcc supply current, during CAS-before- | lccq

RAS refresh mode: -50 ns version - 110 (140) | mA |2) 4)
-60 ns version - 100 (120) | mA

(RAS, CAS cycling: tRC = tRC min.)

Self Refresh Current lecr - 400 A

Average Power Supply Current during Self Refresh.

(CBR cycle with tRAS>TRASSmin, CAS held low,

WE = Vcc-0.2V, Address and Din=Vcc-0.2V or 0.2V)

Capacitance

T,=0t070°C,Vc=3.3V+03V,f=1MHz

Parameter Symbol Limit Values Unit

min. max.

Input capacitance (A0 to A11,A12) Cu - pF

Input capacitance (RAS, CAS, WRITE, OE) C, - pF

I/O capacitance (I/01-1/08) Co - pF
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM

AC Characteristics (note: 6,7,8)

T,=0t070°C,Ve. =3.3+0.3V

Parameter Symbol HYB HYB Unit |Note

3164(5)800 3164(5)800
JIT-50 JIT-60
min. |max. |min.  max.

common parameters

Random read or write cycle time tre 90 - 110 - ns

RAS precharge time tep 30 - 40 - ns

RAS pulse width tras 50 100k | 60 100k |ns
CAS pulse width teas 13 100k |15 100k |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 10 — 10 - ns
RAS to CAS delay time treo 18 37 20 45
RAS to column address delay time trap 13 25 15 30 ns
RAS hold time trH 13 - 15 - ns
CAS hold time tes 50 - 60 - ns
CAS to RAS precharge time terp 5 - 5 - ns
Transition time (rise and fall) tr 3 30 3 30 ns 7
Refresh period for HYB3164800 trer - 128 - 128 ms
Refresh period for HYB3165800 trer - 64 - 64 ms

Read Cycle

Access time from RAS trac - 50 - 60 ns |89
Access time from CAS teac - 13 - 15 ns |89
Access time from column address tan - 25 - 30 ns 8,10
OE access time toea - 13 - 15 ns |8
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 11
Read command hold time referenced | tggy 0 - 0 - ns 11
to RAS
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
AC Characteristics  (contd)note: 6,7,8)
TA,=0t070°C,Vc =3.3+£0.3V
Parameter Symbol HYB HYB Unit |Note
3164(5)800 3164(5)800
J/IT-50 J/IT-60
min. |max. |min.  max.

CAS to output in low-Z tes 0 - 0 - ns |8
Output buffer turn-off delay torr - 13 - 15 ns 12
Output buffer turn-off delay from OE | tog, - 13 - 15 ns 12
Data to OE low delay toso 0 - 0 - ns |13
CAS high to data delay teop 13 - 15 - ns |14
OE high to data delay tooo 13 - 15 - ns |14
Write Cycle
Write command hold time twen 8 - 10 - ns
Write command pulse width twp 8 - 10 - ns
Write command setup time twes 0 - 0 - ns 15
Write command to RAS lead time trwL 13 - 15 - ns
Write command to CAS lead time tewt 13 - 15 - ns
Data setup time tos 0 - 0 - ns 16
Data hold time ton 10 - 10 - ns 16
CAS delay time from Din toze 0 - 0 - ns |13
Read-Modify-Write Cycle
Read-write cycle time trwe 126 - 150 - ns
RAS to WE delay time trwd 68 - 80 - ns |15
CAS to WE delay time tewo 31 - 35 - ns |15
Column address to WE delay time tawo 43 - 50 - ns 15
OE command hold time toen 13 - 15 - ns
Fast Page Mode Cycle
Fast page mode cycle time tec 35 - 40 - ns
CAS precharge time tep 10 - 10 - ns
Access time from CAS precharge tepn - 30 - 35 ns |8
RAS pulse width tras 50 200k |60 200k |ns
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
AC Characteristics  (contd)note: 6,7,8)
T,=0t070°C,V,c=3.3+0.3V
Parameter Symbol HYB HYB Unit |Note
3164(5)800 3164(5)800
JIT-50 J/T-60
min. |max. |min. max.
CAS precharge to RAS Delay trucP 30 — 35 — ns
Fast Page Mode Read-Modify-Write
Cycle
Fast page mode read-write cycle time | torwc 71 - 80 - ns
CAS precharge to WE tecpwn | 48 - 55 - ns
CAS-before- RAS refresh cycle
CAS setup time tesr 5 - 5 - ns
CAS hold time teur 10 - 10 - ns
RAS to CAS precharge time trec 5 - 5 - ns
Write to RAS precharge time twre 10 - 10 - ns
Write hold time referenced to RAS twra 10 - 10 - ns
CAS-before- RAS counter test cycle
CAS precharge time tepr 25 - 30 - ns
Test mode cycle
Write command setup time twrs 10 - 10 - ns
Write command hold time twrh 10 - 10 - ns
Self Refresh Cycle
RAS pulse width trass 100k |- 100k |- ns 17
RAS precharge time lrps 90 - 110 - 17
CAS hold time tens -50 - -50 - ns 17
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SIEMENS HYB 3164(5)800J/T-50/-60
8M x 8-DRAM

Notes:

1) All voltages are referenced to VSS.

2) ICC1, ICC3, ICC4 and ICC6 and ICC7 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 100 s is required after power-up followed by 8 RAS-only-refresh cycles, 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. Also, transition times are
measured between VIH and VIL.

8) Measured with the specified current load and 100 pF at Voh = 2.0 V and Vol = 0.8 V.

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) tWCS, 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 1/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 1/0 pins (at access time) is indeterminate.

16) These parameters are referenced to CAS leading edge in early write cycles and to WRITE leading edge in
Read-Modify-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 refresh in an evenly distributed manner over the refresh iterval using CBR refresh
cycles, then only one CBR cycle must be performed immediatly after exit from Self Refresh.

If row addresses are being refresh in any other manner (ROR - Distributed/Burst or CBR-Burst) over the
refresh interval, then a full set of row refreshed must be performed immediately before entry to and immediatey
after exit from Self Refresh
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
trc
— {RrAS trp —
= X
RAS I \ / | W
Vil tcsH
tRCD tRSH étCR;
\Y; tcas
IH R i
CAS Vi, \\t 1,_/ /
tRAD tRAL — ==
tasr =={{cAH |[=— ta
- tasc _ Loy MR
H Row Column X x Row
Address V. Address Address Address
IL trcH
traH trcs
- tRRH
VIH
WRITE 4 \
ViL taa
toea —_—
—_— IH 1
& \
IL t
toop
v = lpzo | |-
l/O1-1/08 H \ /
(Inputs) Vi / tcac )
—_——= forrF
—_— —
toez
v = tc1z
[/O1-1/08 OH
(lgutpus) Vo|_ Hi Z Valid Data Out \[ Hi Z
~——— tRaAC ————
“H” or “L”

Read Cycle

Semiconductor Group 133



SIEMENS HYB 3164(5)800J/T-50/-60
8M x 8-DRAM

= tRC
——— trRas— = |=— trp =
— \ X
RAS H \ / \
V,
IL t
CSH
trcD -~ trsH cun étCR;
Vv
IH R etCAS%
CAS Vi, \\ / /
{rAD tRAL
= {c ~<
)tASR » tasc - AH tasr
v ' —
IH R Column
Address v XAd(?r\gss F< x Address A(I;{c?rvgss
IL
—l = tewe ——=
AH twes
Vv — |— t
WP
IH
WRITE v \ /
IL —1 tWwCH |~
trwve ——
\V
J— IH
OE
L
tos —1 1pH |—
v — [
/01-1/08 A JVaIid Dataln‘
(Inputs Vi \ /
\Y
I/01-1/08 OH Hi 7
Outputs
(Outputs) VoL
“H” or “L”

Write Cycle (Early Write)
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
trc
= [(ras Rp ——
—_— _— r -
RAS IH N /
V,
IL -~ fesh—
< trcD trsH tcrp
v t
IH CAS
CAS v, \ \ 1-/ /
IL traD trAL
tasr = lcAH |~<—
>| tasc _ . tasr
\Y |
IH Col R
Address v XAdRo?rvé’ssx X Aé’d‘igns"s X x Addor\évss
IL ' | tcwL
— —~—
Ran trwL
\Y; E twp
WRITE H ;
L = .
toen
— IH . ~
OE
ViL \ /7tODD \
—= (D70 =— tDSé tbH ==
tbzc
toez
\Y)
I/0O1-1/08 H N\ v ;
(Inputs) v, ) \‘_>< Valid Data X
IL — fcLz
toea
v Vi
1/01-1/08 ©OH Hi-Z < {L Hi-Z
Outputs .
(Outputs) .
“H” or “L”

Write Cycle ( OE Controlled Write)
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
trwe
tras trp
—_— —\
V \r — v L
~yv-y IH
RAS v tesH
IL
trep trsH
v -  fcas tcrp f=—
IH p r
CAS V“_ \\ -/ /
tcan
traH
= =< tasc tasr
Y »tASF’ — —
IH R Col /I R
Address v }(Add?‘évss;,}O{ Address X X Address
tawd tewL
—=1 traAD towo ———| | <trwi>]
trRvD —— = t
VIH | éWP)y—
WRITE Vi, \_.r
taa
=1 trcs |= toea toen
Vi - X
o \
IL T
=] [lbzo |= tos
tozc
—— —
v = {DH —=
I/o1-1og M \ Valid X
(Inputs) V“_ 4 . Datain
= tcLz tobp
tCAC‘é =
v _ toez
/01-1/08 OH —
(Outputs) VoL out
- trac — =

“HP or 4L

Read-Write (Read-Modify-Write) Cycle
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HYB 3164(5)800J/T-50/-60

SIEMENS

8M x 8-DRAM

« I 40 (H,
s,
. | 10,
e} /o A
L_ ereq RU- \ eieg (sindinQ)
sq) HO, 80/I-TO/
- [ o P e
& < = e
Ha) vv] HQ) 730) VV] = ova)
- T — ¢U<OH |
Wiy | [T = | 30 agoy | [
il 1 — | — |
e AR ‘ ™ / Ta  (sinduy)
vof:_ ereq VAV { ul ere@ ﬁ”vwc_ eed \ 80/I-TO/I
| A _ _ HI
——— —— |
aaoy | °za) aaoy | VNST ™~ Mu = A
= Z13) 0zq)
Vo) vdo) _ .
N
N 1/ TNIER /N /)N L 20
TTvEoy | vao) T vaoy A
AN AN e any T ~—w)| o
amvy 1 X amvy amvy N
\ /1N /| N Ly 3Lum
| [ 1t | N
M9 —<— amo) —=| | "™} “ amoy  —==| ™3y amay momH_A|
=M amdoy 2 amdo} amey _ _ a1
) ssal i ss ssalippy A
R, X nes X X sy X ey YOKX " ssompy
N i . AN
—] USY] | TESYITTT JVW<T i bsv) — | _ﬂﬁ
- VT Hvoy [ [ HVO) = VT
—
/7 N/ \_/f NV B
svo) Sv0) svo) HI A =
du0) -
il aosy)
HSH) OMd)
_ — ] ‘ ql
N \ " swy
e HI —
AN
dswva)

Fast Page Mode Read-Modify-Write Cycle
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SIEMENS HYB 3164(5)800J/T-50/-60
8M x 8-DRAM

trasR
\Y; | tRP =
IH —.\ / \
RAS
L W
trc - trRHCP —
 [rep trsH
= —— tCP f—— < = t
CRP
le —lcas> —tca feas
vl / o
CAS V. \\ / \ \ /
IL
tcsH
trAH tcan
tA9> T tCAH r—— tAa» tCAH |— —— — tA
SR ta sg SR
Viy =1 ey — - [AS =t =
Row Column | Column '\ Column Row
Address v, xAddLX:X Address K X Address X X Address X XAddress
= trAD ' I trcH
trcH i ;
tres I RCS | )I RCS
v ]
IH = \ -
wRTE L L V Vi .
IL t
CPA tCPA —| tRRH —
tAAé
taa — tAAé
| = |toea L= ToEA 4| ToEA f==—
— IH y F
E / z z
tIIDZC | .= Itch — <-<—ItDZC
tcop
— |—
tozo tbzo
I/01-1/108 IH ) y
(Inputs) , / \ \
IL L = lcac —| tcac
tcac =Tt torr
|| | 1OFF L toFF N
torr —|loEz =+ toez = topz |~
teLz ez tcLz
Vv — o = - —— o
/01-1/08 ©OH [ Vaiid valid \ f Vaid
(Outputs) VoL \Data Out Data Outy/ Data Out >_
“H” or “L”

Fast Page Mode Read Cycle
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HYB 3164(5)800J/T-50/-60

SIEMENS 8M x 8-DRAM

trasP
o |tRP =
\Y
H—
RAS \ ) \
trc ~= tRsH=>
= lcas=> tcas l=lcAs>
Repl | A tep tcrp
\Y
—_ IH X / /
CAS \\ / \ / \ /
IL —| lRaL =1
o >tRAH team tAS%’ tcan tAa, tcaH { tasr
\V/ J<& - <'tASC — 9] SC )I
Address IH ow Column y Columnx Column Column
Vi Addr Address A\ Address \_Address \ Address
tocwL = = towl—==— B %CWL)
— traD t T RwL=—
twes — WCS =] twes
S tweH |~ -a»ttwcH = =t tWeH|e=—
\% twp WP twp
IH =
WRITE V||_ S 1{ St Z \-k 1/
J— IH
OE
VL
4=t IDH | —~HIpH |-  —=—{| IDH [~
tos tos tos
\V; |— — él
l/01-1/08 IH Valid Valid '} Valid
(Inputs) Vi, Data In Data In Data In
I .
V
/01-/08 OH iy
Outputs
(Outputs) VoL
“H” or “L”

Fast Page Mode Early Write Cycle
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
trc
{ras trp
RAS \( \
IL |
tcrp
trrc
—| |é
—_— VIH M
CAS
ViL trAH
tasr
tasr = -
v »l —~—
IH Ro / Row
Address v XAddr‘gssX >< Address
IL
\Y
/01-/08 ©OH HIZ
(Outputs) VoL
“H” or “L”

RAS-Only Refresh Cycle
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
trc
etRP» tRAS tRP
Vin —\
RAS / \ /
V“_ -
—=| tRPC  |~=—o tcrp
tcsr
VIH —= tcp tcHr —=| tRpC|~=—
— s C r
CAS /N / \ /
twrP
twrH
—_— —
VIH
WRITE 7\
v/
toez
O_E' IH /-f'
ViL
—| tcoD |=—
\Y
I/01-1/08 H 7
(Inputs) v A
IL
toop
Vv
I/01-1/08 OH X Hiz
(Outputs) vy /
torr
“H” or “L”

CAS-Before- RAS Refresh Cycle
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
trc trc
trpP trp
H— tRAS tRAS
RAS v \ | / \ / \
tren trsH
tcHr tcrp =
VIH
— r
CAS
ViL trAD \\‘ ,
A twrp
trRAH lAsC
tasr T = || o] tean twrH ER |
Col R
Address v, ><ARC?EV¥2<:>§ Agdurgwsr; x >< Address
|
trcs trRRH
—_—
y |
— IH R r B
WRITE / \/
ViL
tAA’J
toea
—— —
J— IH
OE
V”_ X /
tozc tcop
——
—1 tbzo
tobp =
\Y
l/01-1/08 H \ )
(Inputs) Vi, / X
—| lcAC |~=— torr
= tcz to?z -
traC
1/01-1/08 VOH
i }:x Valid Data Out H|-Z =—
(Outputs) VoL \ >
“H” or “L”

Hidden Refresh Cycle (Read)
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SIEMENS HYB 3164(5)800J/T-50/-60
8M x 8-DRAM

trc trc
trp
\Y; tras tras

s\ N AN

trp

= {RCD = f=tRSH=> < lcHR—=] |~=—tcRP—=
VIH i
CAS V|L trAD \\\' -/
t
RAE;— ~=— | | tasc {asr
lasr == tean ==
vV o
IH ><"'Row 7 Column Row
Address VIL _\_Addl’ Addressx X Address
twes '
- twen
VIH tWP
WRITE \ /
L - i
J— IH
OE
ViL
—= Ips ~— t{DH ==
\Y)
/o1-/08 H X : X
Valid Data
(Inputs) Vi
\Y
1/01-1/08 ©OH HI-Z
(Outputs) VoL
“H” or “L”

Hidden Refresh Cycle (Early Write)
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
v [RAS J=—Trp=
— IH N —
RAS L £
" fc frsn T
—— HR —= R
— tCSR < tCPT tCAS —_—
V. T\ =
I IH N -
CAS v, x T /
: tRAL
<lcar=
IH i
Address
ViL
Read Cycle %tWRF
WRH| ~—=— — B
E— v
ViL
OFE IH
Vi
1/01-1/08 V|H
(Inputs) Vi N
FF
| | ——
= toz < loez—>
1/01-1/08 VoH o : . N
{Outputs) VoL . atNCS _ \ Valid Data Out |
3 WRPL
Write Cycle 9»?WRH tcv:fWL
IH twen
WRITE
IL
OF I
IL
tDl |
1/01-1/08 Vi, =
(Inputs) Valit Data In
IL
1/01-1/08 \% tawo
(Outputs) v H HI-Z T
. L WD
Read—Mod/ﬂ/-erteVCycle Y twp |~
IH '
wiTe toxc |

1:D$<e
= tDH |6

1/01-1/08 Data In
(Inputs)
DD
1/01-1/08 oH ] foez
(Outputs) VoL HI-Z D.Ou HI-Z

CAS-Before- RAS Refresh Counter Test Cycle
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SIEMENS

HYB 3164(5)800J/T-50/-60
8M x 8-DRAM

RAS

CAS

Adress

WRITE

/01-1/08 VIH

trp

trc

\l/

tcsr

tras trp

fcHr trrc tcrp

tRAH

dress|

étWT

toop

Inputs
(Inputs) Vi,

\Y
1/01-1/08 OH
Outputs
(Outputs) VoL

HI-Z

Test Mode Entry
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SIEMENS HYB 3164(5)800J/T-50/-60

8M x 8-DRAM
— tRP =] = fRASS— = trpPs
Vv
RAS " I ) /
VIL 77
—=| [RPC  |==—o tons tcrp
tcsr
VIH —|fcp
CAS _/ / /
twrH
VIH
WRITE
ViL
tOEZI
~ VIH
OE
ViL
—| tcoD |=—
\Y
1/101-1/08 IH
(Inputs) Vi,
tobp
\Y
[/O1-1/08 OH \ ) Hiz
(Outputs) VoL / 7
torr

I o

CAS-before-RAS Self Refresh
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SIEMENS HYB 3164(5)800J/T-50/-60
8M x 8-DRAM

Package Outlines

P-S0J-34-1 (500 mil)
(Plastic Small Outline J-leaded Package)

c é 1)
E E 1271013
3 8
o ™
—= ! i -
AR, | !
127 | = RN i i
o [~— 075 max. | 11.94+025 |
0.42 -0.04 - (=704 | 1B72¢01
20.32 Seating Plane
/KH_H_H_H_II_H_H_IUUI_IULIULILH_I
1 17
2295 +013"

Index Marking

1) 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 Dimensions in mm
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SIEMENS HYB 3164(5)800J/T-50/-60
8M x 8-DRAM

P-TSOPII-34-1 (500 mil)
(Plastic Thin Small Outline Package Type

c

E é 127 t013

25

S § ¥ P

127 ) f f 0.5 to13
0.473% ] . -
0487 5]0.2 W] 34x <lo4] _ 143102 _

34 18

2025t01"

Index Marking

1) 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 Dimensions in mm
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