SIEMENS

4M x 16-Bit Dynamic RAM HYB 3164160T -50/-60
(4k & 8k Refresh) HYB 3165160T -50/-60

Preliminary Information

« 4194 304 words by 16-bit organization
« 0to 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 3164160T-50)
max. 360 active mW ( HYB 3164160T-60)
max. 504 active mW ( HYB 3165160T-50)
max. 432 active mW ( HYB 3165160T-60)
7.2 mW standby (TTL)
720 W standby (MOS)
. Read, write, read-modify-write, CAS-before-RAS refresh (CBR),
m-only refresh, hidden refresh and self refresh modes
» Fast page mode capability
« 2 CAS/1WRITE byte control
« 8192 refresh cycles/128 ms, 13 R/ 9C addresses (HYB 3164160T)
« 4096 refresh cycles/ 64 ms, 12 R/ 10C addresses (HYB 3165160T)
« Plastic Package: P-TSOPII-54-1 500 mil
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SIEMENS

HYB 3164(5)160T-50/-60
4M x 16-DRAM

This device is a 64 MBIt dynamic RAM organized 4 194 304 by 16 bits. The device is fabricated in
SIEMENS/IBM 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)160T to be packaged in a 500

mil wide TSOP-54 plastic package. These packages provide high system bit densities and are
compatible with commonly used automatic testing and insertion equipment.

Ordering Information

Descriptions

DRAM (access time 50 ns)

DRAM (access time 60 ns)

DRAM (access time 50 ns)

DRAM (access time 60 ns)

Type Ordering Package
Code
HYB 3164160T-50 |on request P-TSOPII-54-1 500 mil
HYB 3164160T-60 |on request P-TSOPII-54-1 500 mil
HYB 3165160T-50 |on request P-TSOPII-54-1 500 mil
HYB 3165160T-60 |on request P-TSOPII-54-1 500 mil
Pin Names
AO0-A12 Address Inputs for HYB 3164160T
AO0-Al11l Address Inputs for HYB 3165160T
RAS Row Address Strobe
OE Output Enable
I/01-1/016 Data Input/Output
UCAS,LCAS | Column Address Strobe
WRITE Read/Write Input
Vcce Power Supply (+ 3.3V)
Vss Ground
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SIEMENS HYB 3164(5)160T-50/-60
AM x 16-DRAM

P-S0J-54-1 (500 mil)
P-TSOPII-54-1 (500 mil)

Vee O 10 547 Vss
/01 2 5313 1/016
/02 3 5213 1/015
/03 []4 5101 1/014
/04 5 5001 1/013

Ve 6 4917 Vsg
1/05 7 481 1/012
/06 []8 4700 1/011
1/07 9 4610 1/010
/08 []10 450 1/09
N.C. []11 4417 N.C.

Vee 12 430 Vss
WRITE [] 13 427 LCAS
RAS []14 410 UCAS
N.C. (J15 40|0 OE
N.C. ] 16 3917 N.C.
N.C. (] 17 3811 N.C.
N.C. []18 3711 N.C.
N.C. (] 19 3611 N.C.
N.C. []20 35[0 A12/N.C.*

A0 [ 21 3407 A1

Al [ 22 3311 A10

A2 []23 3201 A9

A3 [] 24 3100 A8

A4 []25 3000 A7

A5 [] 26 2917 A6

Ve 027 28 Vs

SPP02474

* Pin 35 is A12 for HYB 3164160T and N.C. for HYB 3165160T

Pin Configuration
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SIEMENS

HYB 3164(5)160T-50/-60

4AM x 16-DRAM
TRUTH TABLE
FUNCTION RAS | LCAS |UCA |WRIT |OE |ROW |COL |l/O1-
S E ADD |ADD |1/O16

Standby H H-X |[H-X [ X X X X High Impedance
Read:Word L L H H L ROW | COL | Data Out
Read:Lower Byte L H H ROW | COL | Lower Byte:Data Out

Upper-Byte:High-Z
Read:Upper Byte L H L H L ROW | COL | Lower Byte:High-Z

Upper Byte:Data Out
Write:Word L L L L X ROW |COL |Dataln
(Early-Write)
Write:Lower Byte L L H L X ROW | COL | Lower Byte:Data Out
(Early-Write) Upper-Byte:High-Z
Write:Upper Byte L H L L X ROW | COL | Lower Byte:High-Z
(Early Write) Upper Byte:Data Out
Read-Modify- L L L H-L L-H|ROW | COL | Data Out, Data In
Write
Fast Page Mode 1st L H-L [H-L |H L ROW | COL | Data Out
Read (Word) Cycle
Fast Page Mode 2nd | L H-L |[H-L |H L n/a COL | Data Out
Read (Word) Cycle
Fast Page Mode st |L H-L [H-L |L X ROW |COL |Dataln
Early Write(Word) | Cycle
Fast Page Mode | 2nd |L H-L |[H-L |L X n/a COL |Dataln
Early Write(Word) | Cycle
Fast Page Mode 1st L H-L |[H-L |H-L L-H|ROW | COL | DataOut, Data In
RMW Cycle
Fast Page Mode 2st L H-L |[H-L |H-L L-H|n/a COL | Data Out, Data In
RMW Cycle
RAS only refresh L H H X X ROW |n/a | HighImpedance
CAS-before-RAS -L|L L H X X n/a High Impedance
refresh
Test Mode Entry H-L|L L X n/a High Impedance
Hidden Refresh L-H- | L L H L ROW | COL | Data Out
(Read) L
Hidden Refresh L-H- | L L L X ROW | COL |Dataln
(Write) L
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SIEMENS HYB 3164(5)160T-50/-60

4AM x 16-DRAM
1/011/02 1/016
Data IN Data OUT , AT
Buffer Buffer O
WRITE ———o 4 $ i
UCAS —e—
LCAS o e
16
®l No.2 Clock
> Generator
9 Column 9 ;
i> Address
AO —» Buffers (9) g:m:r
A —»
A2 —»
A3 —» Refresh [+
AL —» Controller  |g— Sense Amplifi 1:16
plifier
A5 —» I/0 Gating
A —> ‘
AT AA LY N
Refresh 512
AB > Counter (13) Tx1e T
A —> \A 4 4
AMOQ —» uw ==
A1 —b >
A2 —| 13 Row 13 Row : Memory A
y Array
L—)| Address Decoder | 8192 | 8192x512x16
Buffers (13) :
- || A
RAS | No.1 Clock
Generator SPB02462

Block Diagram for HYB 3164160T
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SIEMENS HYB 3164(5)160T-50/-60

4AM x 16-DRAM
1/011/02 1/016
Data IN Data OUT , A
Buffer Buffer O
Wgo 2 A A A
UCAS ——9
LCAS o 1o
‘ 16
No.2 Clock
> Generator
10 Column 10 %
r—> Address Col
A0 —b Buffers (10) orumn
Decoder
Al —»
A2 —>
A3 —» Refresh <
Mo Controller |4 Sense Amplifier 16 |
5 ¢ I/0 Gating
A6 —» 2D AA
A7 —b Refresh ... 1024
A8 Counter (12) x16
vY v
A9 —» @12 >
A0 —» g
ATt —[12 | Row 12 | Row y Memory Array
L——) Address D Decoder | 4096 4096x1024 x 16
Buffers (12) :
Y
RAS 3] No.1 Clock
Generator SPB02458

Block Diagram for HYB 3165160T
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SIEMENS HYB 3164(5)160T-50/-60

4M x 16-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, Vos =0V, Vc=3.3V 0.3V, (values in brackets for HYB 3165160T)

Parameter Symbol Limit Values Unit Note
min. max.
Input high voltage Viu 2.0 Vce+0.3 |V 1)
Input low voltage Vi -0.3 0.8 \% 1)
Output high voltage (LVTTL) Vou 2.4 - V
Output ,H" level voltage (lout = -2mA)
Output low voltage (LVTTL) Voo - 0.4 \Y
Output ,L“level voltage (lout = +2mA)
Output high voltage (LVCMOS) Vou Vce-0.2 | - \%
Output ,H* level voltage (lout = -100uA)
Ouput low voltage (LVCMOS) VoL - 0.2 \%
Output ,L“ level voltage (lout = +100uA)
Input leakage current,any input ho -2 2 MA
(0V < Vin<Vce, all other pins =0V
Output leakage current low -2 2 MA
(DO is disabled, 0 V < Vout < Vcc)
Average Vcc supply current: leca
-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 leco - 2 mA | —
(RAS=CAS= Vih)
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SIEMENS

HYB 3164(5)160T-50/-60
4M x 16-DRAM

DC Characteristics  (cont'd)

TA=01t070°C, Vss=0V, V.. =3.3V 0.3V, (values in brackets for HYB 3165160T)

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, leca

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 lecs - 200 A |-

(RAS=CAS= Vcc-0.2V)

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

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 ey - 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,=01t070°C,V,c=3.3V 0.3V, f=1MHz

Parameter Symbol Limit Values Unit

min. max.

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

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

I/O capacitance (I/01-1/016) Co - pF
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SIEMENS HYB 3164(5)160T-50/-60

4AM x 16-DRAM

AC Characteristics (note: 6,7,8)

T,=0t070°C,V,=3.3+£0.3V

Parameter Symbol HYB HYB Unit |Note

3164(5)16T-50 | 3164(5)16T-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 trsr 13 - 15 - ns
CAS hold time tesn 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 HYB3164160T trer - 128 - 128 ms
Refresh period for HYB3165160T 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

CAS to output in low-Z tes 0 - 0 - ns |8
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SIEMENS HYB 3164(5)160T-50/-60

4M x 16-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)16T-50 | 3164(5)16T-60

min. max. |min. max.
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 tozo 0 - 0 - ns |13
CAS high to data delay teon 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 twe 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 tew 13 - 15 - ns
Data setup time tos 0 - 0 - ns 16
Data hold time ton 10 - 10 - ns 16
CAS delay time from Din tosc 0 - 0 - ns |13

Read-Modify-Write Cycle

Read-write cycle time trwe 126 - 150 - ns
RAS to WE delay time tewn 68 - 80 - ns |15
CAS to WE delay time tewn 31 - 35 - ns |15
Column address to WE delay time tawp 43 - 50 - ns 15
OE command hold time toen 13 - 15 - ns

Fast Page Mode Cycle

Fast page mode cycle time toc 35 - 40 - ns
CAS precharge time tep 10 - 10 - ns
Access time from CAS precharge tepa - 30 - 35 ns 8
RAS pulse width tras 50 200k |60 200k |ns
CAS precharge to RAS Delay trrcp 30 - 35 - ns
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SIEMENS HYB 3164(5)160T-50/-60

4AM x 16-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)16T-50 | 3164(5)16T-60

min. max. min. max.

Fast Page Mode Read-Modify-Write

Cycle
Fast page mode read-write cycle time | toruwc 71 - 80 - ns
CAS precharge to WE tecpwn | 48 - 55 - ns

CAS-before- RAS refresh cycle

CAS setup time tesn 5 - 5 - ns
CAS hold time tenr 10 - 10 - ns
RAS to CAS precharge time tepc 5 - 5 - ns
Write to RAS precharge time twre 10 - 10 - ns
Write hold time referenced to RAS twrh 10 - 10 - ns

CAS-before- RAS counter test cycle

CAS precharge time tepr 25 - 30 - ns

Self Refresh Cycle

RAS pulse width trass 100k |- 100k |- ns 17
RAS precharge time laps 90 - 110 - 17
CAS hold time tens -50 - -50 - ns 17
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SIEMENS HYB 3164(5)160T-50/-60
AM x 16-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)160T-50/-60

4M x 16-DRAM
trc
= trAS trp —
—_— . ~\
RAS IH \ / \
ViL
tcsH
trcD trsH étCRP)
\ tcas
UCAS IH 3 s
N/
tRaD tRAL — =
tasr =={{cAH |[=— ta
- tasc _ . SR
\Y
IH Row Column X x Row
Address vV Address Address Address
- trcH
traH trcs
- tRRH
VIH
WRITE 4 \
ViL tan
toea -
— IH /-’-
OE Vi \r /
t
Ecé — cbD ————
topp
Vv — tDZO ——
I/01-1/016 H \ /
(Inputs) Vi 4 tonc \
B S— tOFF
ﬁ e
toez
Vv —=| lc1z
[/01-1/016 OH ) ) \ )
(Outputs) VoL Hi Z Valid Data Out ) Hi Z
~—— tRac ——

“H” or “L”

Read Cycle
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SIEMENS HYB 3164(5)160T-50/-60

4M x 16-DRAM

= tRC
——— trRas— = |=— trp =
vV —— \
RAS H \ / \
V,
IL t
CSH
trcD -~ trsH cun étCR;
UCAS \ a t
IH = LCAS ——=>
LCAS \ i
Vi {rAD \ / /
trAL
—— tC [—
)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
os| = toH |—
V — —~—
I/01-1/016 H JV lid Data | \
(|npUtS) VIL !\_ all ata n l
\Y
1/01-1/016 OH Hi 7
Outputs
(Outputs) VoL
“H” or “L”

Write Cycle (Early Write)
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SIEMENS HYB 3164(5)160T-50/-60

4M x 16-DRAM
trc
—— t{raAs R =
—_ vV, A —— r -
RAS IH N /
V,
IL -~ fesh—
< trcD trsH tcrp
UCAS V tcas
_—= IH
LCAS v \ \ ,_/ /
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 ==
tozc
toez
\Y)
I/01-1/016 H \ v ’
(Inputs) v, ) \‘_>< Valid Data X
IL — fcLz
toea
Vv 1 .
/01-1/016 OH Hi-Z { {L Hi-z
Outputs .
(Cutputs) | .
“H” or “L”

Write Cycle ( OE Controlled Write)
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SIEMENS HYB 3164(5)160T-50/-60

4M x 16-DRAM
trwe
tras trp
E— —\
RAS v tesH
I trep trsH
-  teas {cRP [~
UCAS IH . r
s 0\ Yy
toan tcan n
= ~ tasc SR
Y »tASF’ — —
IH R Col /I R
Address v }(Add?‘évss;,}O{ Address X X Address
tawd tewL
—=1 traAD towo ———| | <trwi>]
trRvD —— = t
V | éWP)
IH \
WRITE Vi, \_
taa
=1 trcs |= toea toen
IH r X
OE \
IL = [bzo |= tos
tozc
v = | tDH =
I/01-1/016 "M \ Valid X
(Inputs) v, / t t c
= lcLz oDD
tCAC‘é =
toez
Vo =
/01-1/016 © —
(Outputs) VoL out
- trac — =

“HP or 4L

Read-Write (Read-Modify-Write) Cycle
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4M x 16-DRAM

HYB 3164(5)160T-50/-60

SIEMENS

« 1n 40 WH,
-,
] | = 10,
no no
\ﬁ eleq RU- \ ereq IO> (sindinQ)
__sq - sl  9TO/I-TO|
Ha vv) Ha) NmSA| vv) L o)
-1 [T i OVO] [
" z19) J . 719) ~, BB 4 |__> ﬁmHDQC_v
vo__,c_ ereq VAV { ul ereq ﬁ”vwc_ ered \ 9TO/I-TO/!I
3 — vm B A L 7 HI
aaoy | bza) aao; ] ,VNST Nq_o 079 = A
vdo) vdo) _ 1 0Zq) -
N
N7 N /N /)N L 20
Jm&AI- v30) T |vaog A
ﬁlrf amv) / n:\_w.AT amv) . T @s*&Sd i LN
/N /1N /| N Y L 3Lum
] = 1 |d N
mI) I mo) “ amy —— o) amoy S0d] r
=ms] amdoy | amdoy ams _ _ o
Ssa.ppy ) SSaIppy SS SSalppy A
ot K X X XK Xty XK XL\, ssompy
— Qm.qﬁ | i’um&n o = o m'mq\“*| Um.,\.w - = ‘ _ﬂd\u >
- IT Hvop | [ HYO) e HNAT
// \__/ N/ N o
/ SVO
—] svo) svo) : svo) HI A —
—— qu0) -
] aod)
| HsH) omd) o
I/ i) 1 / LN
Svd
— —
N
dswa)

Fast Page Mode Read-Modify-Write Cycle
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SIEMENS

HYB 3164(5)160T-50/-60

4M x 16-DRAM
lrAsR
\Y | RP |=—
- IH —.\ / \
RAS \
V”_ /
" trc —~— I[rRHCP ——
CRP
—lcas> - lca feas
UCAS IH ] r
LcAS \\ __ / \ /
lcsH
lrAH lcaH
ma» = lcaH =— ta» leaH |=— = —~ i
SR
bl b ool ||t e
IH Row Column "\ Col \ Column Row
Address v, gAddr Address K X Address X X Address X XAddress
—1{ IrAD ' I trcH
lrcH d : ;
tce I RCS | )I RCS
IH - Wi \ 5
WRITE / \/ t \[ \
CPA tCPA —| tRRHé
lan = laa=m tAA)
> foEA ES r0)7) to| loEA {=—
J— IH ; i
E W
tozc ===t IpzC — |s=lbzc
leop
— |[—
bzo Lm
\Y —| foro =fopp — . |topd | lobD ==
1/01-1/016 'H ) y
(Inputs) , / \ \
IL L =1 lcac —| lcac
lcac == tor t torr
L | 1z lOFF | e
forr —| loEz =+ loez — loEz |=—
lciz lciz tcLz
\Vj — o = = ——
1/01-1/016 OH o VAR v
(Outputs) VoL _DathOut Data IOut_ Data Out >_
“H” or “L”
Fast Page Mode Read Cycle
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SIEMENS

HYB 3164(5)160T-50/-60

4M x 16-DRAM
lrasp
RA | lRP =
Vii—
RAS \ ) \
lpc ~=< tRSH=>
= fcas=> fcas = lcAS>
trco lcrA
v T = fep
s N
—| [rar =T
[rAH | lcaH lasr
tasp>T lcaH~~— tasa] fcan so i ~
J |- ==| |==[asC ——t —
Address IH ow Column J/ Column\ Column Column
vV, Addr Address A\ Address Address Address
IL ; t | t ' tCWL '
—| lrAD ewL—= i ?WL) = lrwi—=—
twes — wes =] twcs
TS tweH |~ - ttWCH - | ttWCHe
\ twp | | tWP WP
IH 3
WRITE v S 1{ St Z \-k 1/
IL
J— IH
OE
VL
dot IDH e =t IDH | —| | IpH |~=—
Ips Ips tbs
\V; |— — él
I/01-1/016 H Valid Valid X Valid X
(Inputs) Vi, Data In Data In Data In
I !
V
I/01-1/016 OH Hi-7
Outputs
(Outputs) VoL
“H” or “L”
Fast Page Mode Early Write Cycle
23
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HYB 3164(5)160T-50/-60

IEME
S NS 4M x 16-DRAM

lrc
lras lrp
P \Y —
RAS d \
v X
IL |
lcrp
» é
l‘RPcé
UCAS Vv |
LCAS ™ ]\_/
ViL lrAH
lasr
lasr = -
vV »l —
IH Row / Row
Address v &Addressx >< Address
IL
\Y
I/01-1/016 ©OH HI-7
(Outputs) VoL
“H” or “L”

RAS-Only Refresh Cycle
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SIEMENS

HYB 3164(5)160T-50/-60

r
9\%
»l5

<

E
LP

/

N

4M x 16-DRAM
lrc
etRP» tRAS tRP
Vin "\
RAS / \ /

V“_ —

—=| [RPC |~=—o lcrp

lcsr

v —|lcp tcHr =>| lrpcl<—

twrp

twrH
—

IH
WRITE 7\
v/
toez
O_E' IH /-f'
ViL
—=| | lcop |=—
Vv
I/01-1/016 H 7
(Inputs) v A
IL
toop
VOH
1/101-1/016
(Outputs) v, RF Hi-2
OL
lorFr
“H” or “L”

CAS-Before- RAS Refresh Cycle

Semiconductor Group
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SIEMENS HYB 3164(5)160T-50/-60

4M x 16-DRAM
lrc lrc
tras trp lrp
VIH RAS lras
RAS v \ | / \ / \
b trsH
RCD
lcHr tcrp —
UCAS \%
_— IH r
LCAS
ViL trAD \\t .
; twrp
lra =HIASG=—
e i fcaH twrH &Ré
Ag‘ — l——
\V
Address H Row Column >< Row
V“_ Addr Address Address
|
lrcs lrRH
—_—
y ]
WRTE i v :
ViL
&\A’J
toea
— ——
— IH
OE Vi, \ /
tbzc teop
—
—1| Ipzo0
topp =
\Y
I/01-1/016 H \ P
(Inputs) Vi / {
—=| lcAC |~=— lorFr
——
= leLz tors -
trac
/101 I/OlGVOH
. p - o
(Outputs) VOL \:X Valid Data Out >— HI-Z
“H” or “L”

Hidden Refresh Cycle (Read)
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SIEMENS HYB 3164(5)160T-50/-60

4M x 16-DRAM
Irc lrc
lrp trp
Iras
O TN N TN
ViL
= [RCD = f == tRSH= terr torp
UCAS IH ir
LCAS Vi {rAD \\\- /
f
RAE:» —~=— || tasc tash
—
v 9tASR tCAH | f——
IH fRo 7 Col Row
address KRG OX S X X adiress
twes '
—= twenH
VIH twp
WRITE \ /
VIL X 4
— IH
OE
ViL
= Ips ~— IpH—=
\Y)
I/01-1/016 H X . X
Valid Data
(Inputs) A

\
I/01-1/016 OH
(Outputs) VoL HI-Z

“H* or “L”

Hidden Refresh Cycle (Early Write)
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SIEMENS

HYB 3164(5)160T-50/-60

WRITE

1/01-1/016
(Inputs)

1/01-1/016
(Outputs)

Read-Modify- WriteVICL‘ycIe

4M x 16-DRAM
lras <—lre>
_ ViH \ )
RAS . b T —
< lonr=>=—| ., lrsh
| losrHe" feas =
v
_ IH \ N I
CAS v, x T /
; lrat
CA ———
bisc | < lcAH=— lasr
Address
Read Cycle
WRITE
OE
- tco
1/01-1/016 Vin il
(Inputs) '
lorr
| ——
—=t| loiz | loF7—
/01-1/016 VoH 5{ Valid Dat ICI) b
KOutputS) VOL t IIVCS [—— N~ Z x ! 7
) WRP dee lrw
Write Cycle =] tWRH — tCWL
H tWCH

WRITE Vi
OF I

IL

tDS tDI.‘

1/01-1/016 " =
(Inputs) Valit Data In

IL
1/01-1/016 Vv Lawp
(Outputs) v H HI-Z ;

CWD

IH

=

leac =

tOEA t

—— — lOEH | ==
)tDE_e
g Data In
ODD
tOEZ

= tDH |6
{D.ou HI-Z

VOL HI-Z

CAS-Before- RAS Refresh Counter Test Cycle

Semiconductor Group
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SIEMENS HYB 3164(5)160T-50/-60

4M x 16-DRAM
~— RP ] lrass | lrPs
Vv I
RAS I / i
L
—=| [RPC |~=—o " lcrp
CHS e
lcsr
VIH —| fcp
UCAS F / \ 7
LCAS Vi / \ / /
twrp
twrH
—_— —
VIH //
WRITE 7\
v/ /
toez
O_E- IH /—!- //
Vi /
—=| | lcop |=—
\Y
1/01-1/016 ™H 7 7]
(Inputs) v, A //
toop
Vv
I/01-1/016 OH X Hiz
(Outputs) VoL [/
lorr
“H” or “L”

CAS-before-RAS Self Refresh
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HYB 3164(5)160T-50/-60

SIEMENS
4M x 16-DRAM

Package Outlines

P-TSOPII-54-1 (500 mil)
(Plastic Thin Small Outline Package Type Il

c &
€ g 127 tom Ss %
3, 2 E\
. L S/ w©
08 |__ f { 0501 f
0.35733 ] = 3102
+99-0.08_| [£]0.2 %] 54x ]0.1] Lé
54 28
AAARAAAAAAAAAAAAAAAARARARAARAAAA
1 N 27
2295 1013
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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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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