SIEMENS

4M x 16-Bit Dynamic RAM HYB 3164160AT(L) -40/-50/-60
(8K, 4k & 2k Refresh) HYB 3165160AT(L) -40/-50/-60

HYB 3166160AT(L) -40/-50/-60

Advanced Information

4 194 304 words by 16-bit organization
0 to 70 °C operating temperature

Fast Page Mode operation

Performance:
-40 -50 -60
trac | RAS access time 40 50 60 ns
tcac | CAS access time 10 13 15 ns
tan  |Access time from address | 20 25 30 ns
trc |Read/write cycle time 75 90 110 ns
topc  |Fast page mode cycle time | 30 35 40 ns

Single + 3.3 V (x 0.3V) power supply

Low power dissipation:

-40 -50 -60
HYB3166160AT(L) 900 558 396 | mW
HYB3165160AT(L) 756 468 324 |mW
HYB3164160AT(L) 612 378 270 | mW

7.2 mW standby (TTL)

3.24 mW standby (MOS)

720 pW standby for L-version

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

2 CAS / 1 WE byte control

8192 refresh cycles /128 ms , 13 R/ 9C addresses (HYB 3164160AT)
4096 refresh cycles / 64 ms, 12 R/ 10C addresses (HYB 3165160AT)
2048 refresh cycles/ 32ms, 11 R/11C addresses (HYB 3166160AT)
256 msec refresh period for L-versions

Plastic Package: P-TSOPII-50 400 mil
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HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM

SIEMENS

This device is a 64 MBit dynamic RAM organized 4 194 304 by 16 bits. The device is fabricated on
an advanced second generation 64Mbit 0,35um-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)160AT to be packaged in a 400
mil wide TSOP-50 package. These packages provide high system bit densities and are compatible
with commonly used automatic testing and insertion equipment. The HYB3164(5/6)160ATL parts
(L-version) have a very low power ,sleep mode* supported by Self Refresh.

Ordering Information

Type Ordering Package Descriptions

Code
8k-refresh versions:
HYB 3164160AT-40 P-TSOPII-50 400 mil DRAM (access time 40 ns)
HYB 3164160AT-50 P-TSOPII-50 400 mil DRAM (access time 50 ns)
HYB 3164160AT-60 P-TSOPII-50 400 mil DRAM (access time 60 ns)
HYB 3164160ATL-50 P-TSOPII-50 400 mil DRAM (access time 50 ns)
HYB 3164160ATL-60 P-TSOPII-50 400 mil DRAM (access time 60 ns)
4k-refresh versions:
HYB 3165160AT-40 P-TSOPII-50 400 mil DRAM (access time 40 ns)
HYB 3165160AT-50 P-TSOPII-50 400 mil DRAM (access time 50 ns)
HYB 3165160AT-60 P-TSOPII-50 400 mil DRAM (access time 60 ns)
HYB 3165160ATL-50 P-TSOPII-50 400 mil DRAM (access time 50 ns)
HYB 3165160ATL-60 P-TSOPII-50 400 mil DRAM (access time 60 ns)
2k-refresh versions:
HYB 3166160AT-40 P-TSOPII-50 400 mil DRAM (access time 40 ns)
HYB 3166160AT-50 P-TSOPII-50 400 mil DRAM (access time 50 ns)
HYB 3166160AT-60 P-TSOPII-50 400 mil DRAM (access time 60 ns)
HYB 3166160ATL-50 P-TSOPII-50 400 mil DRAM (access time 50 ns)
HYB 3166160ATL-60 P-TSOPII-50 400 mil DRAM (access time 60 ns)
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SIEMENS

HYB3164(5/6)160AT(L)-40/-50/-60

4M x 16-DRAM

Pin Configuration

P-TSOPII-50 (400 mil)

N N Ny N J I N N N N N N N N[ N[ N [ N N[ [ A

O )
vce 1 50
/01 2 49
102 3 48
103 4 47
1104 5 46
vce 6 45
105 7 44
106 8 43
107 9 42
/08 10 41
N.C. 11 40
vCe 12 39
WE_ 13 38
RAS 14 37
N.C. 15 36
N.C. 16 35
N.C. 17 34
N.C. 18 33
A0 19 32
Al 20 31
A2 21 30
A3 22 29
v 23 28
I 26
vce
J

VSS
/016
1/015
/014
/013
VSS
/012
/011
1/010
1/09
N.C.
VSS
LCAS
UCAS
OE
N.C.
N.C.
Al12/N.C.*
Al11/N.C.**
Al10
A9

A8

A7

A6
VSS

* Pin 33 is A12 for HYB 3164160AT(L) and N.C. for HYB 3165(6)160AT(L)
** Pin 32 is A1l for HYB 3164(5)160AT(L) and N.C. for HYB 3166160AT(L)

Pin Names

A0-A12 Address Inputs for 8k-refresh version HYB 3164160AT (L)
AO0-Al11 Address Inputs for 4k-refresh version HYB 3165160AT(L)
A0-A10 Address Inputs for 2k-refresh version HYB 3166160AT (L)
RAS Row Address Strobe

OE Output Enable

I/01-1/1016 Data Input/Output

UCAS,LCAS Column Address Strobe

WE Read/Write Input

Vcce Power Supply (+ 3.3V)

Vss Ground
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60

4M x 16-DRAM

TRUTH TABLE
FUNCTION RAS | LCAS | UCAS WE OE | ROW | COL I/O1-
ADD | ADD /016
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 L H H L 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 Data In
(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 1st L H-L H-L L X ROW | COL Data In
Early Write(Word) | Cycle
Fast Page Mode 2nd L H-L H-L L X n/a CoL Data In
Early Write(Word) | Cycle
Fast Page Mode 1st L H-L H-L H-L |L-H| ROW | COL Data Out, 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 High Impedance
ICAS-before-RAS H-L L L H X X n/a High Impedance
refresh
Test Mode Entry H-L L L L X 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 Data In
(Write) L
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM

/01 1/02 /016

P

UCAS — &

L Q Data in Data out ray=
LCAS Buffer Buffer | + OFE

I
—INo. 2'Clock ? A *
Generator [* 16 6

Column -
9 Address Nl Column
AQ—m- : Buffer(9) > | Decoder
Al —
A2 —»
A3 —» Refresh  [<+— ifi
N i il Se/nse Amplifier <:: 16
e L I/O Gating
AG—» A A
A7 —p Refresh ‘ 512 ‘ ‘
A8 —» Counter (13) X16
A9 —» @ v n
Al0—™ ——
All—» Row Row Memory Array
A12—| 13 )| Address 13> Decoder| 8192 | g195.510¢16
Buffers(13) |
e
—— No. 1 Clock ?
RAS —|Generator

Block Diagram for HYB 3164160AT(L)
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SIEMENS

HYB3164(5/6)160AT(L)-40/-50/-60

4M x 16-DRAM
/01 1/02 /016
UCAS — &
T~AG H— QO Data in Data out OF
LCAS Buffer Buffer < OE
[
—»INo. 2 Clock ? A *
Generator [ 16 6
Column <
10 )| Address 0 Nl Column
A0 —» Buffer(10) 4 [ Decoder
Al —
A2 —»
A3 —p Refresh ifi
A4 —» Controller s?/rgzg?nphfler< w
A5 —> L ’
AG—» A
A7 —p Refresh
A8 —p Counter (12) ‘ 12%2
| I
Al I
All—» Row Row Memory Array
12 )| Address 12 X Decoder| 4096 |  4506x1024x16
Buffers(12) |
———
—_— No. 1 Clock %
RAS —|Generator

Block Diagram for HYB 3165160AT(L)
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM

/01 1/02 /016

P

UCAS — &

L Data in Data out ray=
LCAS Buffer Bufer | + OF

[
—INo. 2'Clock ? A *
Generator [*— 16 6

Column -
11 )| Address Nl Column
AO—» Buffer(11) = V| [ Decoder
Al —»
A2 —»
A3 —» Refresh  [<— ifi
Ad—» Controller |« S?/rgeGA:_n phﬁer@
e L ating
A6 —» A
A7 —p Refresh 2048
A8 —» Counter (11) X16
o iy .
A10—™ [
Row Row Memory Array
11 )| Address 11> Decoder| 2048 | 5048x2048x16
Buffers(11) | .
-
_— No. 1 Clock %
RAS —™|Generator

Block Diagram for HYB 3166160AT(L)
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60

4M x 16-DRAM
Absolute Maximum Ratings
Operating tEMPErAtUIE FANJE. ... .ueutet e e e ettt e e ee st ee e as e s e st e e e e eeee e es senae e e e Oto70°C
Storage temMPErature FANGE. .. ....cooi ettt — 5510150 °C
INPUYOULPUL VOITAIGE. ... et -0.5to min (Vcc+0.5,4.6) V
POWET SUPPIY VORAGE.......oeiiiiiie ittt senae -0.5Vto4.6V
POWET dISSIPALION........eitee ettt ettt e ettt eeee e s e s et et be e eeaeeaeens 1.3W
Data out CUrrent (SNOt CIFCUIL)........ueieie ettt et 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 effect device
reliability.

DC Characteristics
T,=0t070°C,Vgs=0V,V,=33V+03V

Parameter Symbol Limit Values Unit Note
min. max.

Input high voltage Vi 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 V

Output ,L“level voltage (lout = +2mA)

Output high voltage (LVCMOS) Von Vce-0.2 | - \

Output ,H* level voltage (lout = -100uA)

Ouput low voltage (LVCMOS) Voo - 0.2 Vv

Output ,L” level voltage (lout = +100uA)

Input leakage current,any input I -2 2 MA

(0 V <Vin < Vcc, all other pins =0V

Output leakage current low -2 2 MA

(DO is disabled, 0 V < Vout < Vcc)
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM

DC-Characteristics (cont'd)

T,=0t070°C, Vs =0V, Ve =3.3V £0.3V

Parameter Symbol refresh version Unit Note
2k 4k 8k

Operating Current lect
-40 ns version 250 155 110 mA |2)3) 4)
-50 ns version 210 130 a0 mA
-60 ns version 170 105 75 mA
(RAS, CAS, address cycling: tRC = tRC min.)
Standby Current lceo 2 2 2 mA |-
(RAS=CAS= Vih)
RASOnlyRefresh Current: lces
- -40 ns version 250 155 110 mA | 2)4)
-50ns version 210 130 a0 mA
-60 ns version 170 105 75 mA
(RAS cycling: CAS = VIH: tRC = tRC min.)
Fast Page Mode Current: lcca
-40 ns version 70 70 70 mA | 2) 3) 4)
-50 ns version 60 60 60 mA
-60 ns version 50 50 50 mA
(RAS =V, |, CAS, address cycling: tPC=tPC min.)
Standby Current lecs 900 900 900 MA | —
(RAS=CAS= Vcc-0.2V)
Standby Current (L-Version) lces 200 200 200 MA |-
(RAS=CAS= Vcc-0.2V)
CAS Before RAS Refresh Current lccs
-40 ns version 250 155 155 mA | 2)4)
-50 ns version 210 130 130 mA
-60 ns version 170 105 105 mA

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

Self Refresh Current (L-version only) lecr 400 400 400 A

(CBR cycle with tRAS>TRASSmin, CAS held low,
WE =Vcc-0.2V, Address and Din=Vcc-0.2V or 0.2V)
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SIEMENS

HYB3164(5/6)160AT(L)-40/-50/-60

4M x 16-DRAM

AC Characteristics (note: 6,7,8) ACGB4-2F
T,=0t0 70 °C,V,=3.3+0.3V

Parameter Symbol -40 -50 -60 Unit | Note

min. |max. |min. max. min. max.

Common Parameters

Random read or write cycle time |tz 75 - 90 - 110 |- ns

RAS pulse width tras 40 100k |50 100k | 60 100k | ns
CAS pulse width teas 10 100k | 13 100k | 15 100Kk | ns

RAS precharge time tep 25 - 30 - 40 - ns
CAS precharge time tep 10 |- 10 |- 10 |- ns

Row address setup time tasr - - 0 - ns

Row address hold time tran - - 10 - ns
Column address setup time tasc - - 0 - ns
Column address hold time tean - - 10 - ns
RAS to CAS delay time trco 15 30 17 37 20 45 ns
RAS to column address delay trap 10 20 12 25 15 30 ns
RAS hold time tron 10 |- 13 |- 15 |- ns
CAS hold time tesn 40 |- 50 |- 60 |- ns
CAS to RAS precharge time lorp - - - ns
Transition time (rise and fall) tr 30 30 30 ns |7
Refresh period for 8k-refresh trer - 128 |- 128 |- 128 |ms
Refresh period for 4k-refresh trer - 64 - 64 - 64 ms
Refresh period for 2k-refresh trer - 32 - 32 - 64 ms
Refresh period for L-versions trer - 256 |- 256 |- 256 |ms

Read Cycle
Access time from RAS trac - 40 - 50 - 60 ns |89
Access time from CAS teac - 10 |- 13 |- 15 ns |89
Accesstime from column address | tas - 20 - 25 - 30 ns |8, 10
OE access time toea - 10 - 13 - 15 ns |8
Column address to RAS lead time | tgs, 20 - 25 - 30 - ns

Read command setup time tres - - - ns

Read command hold time tren - - - ns |11
Read command hold time trrH - - - ns |11
referenced to RAS
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SIEMENS

HYB3164(5/6)160AT(L)-40/-50/-60

4M x 16-DRAM
AC Characteristics (cont'dYnote: 6,7,8) ACB4-2F

T,=0t0 70 °C,V,=3.3+0.3V
Parameter Symbol -40 -50 -60 Unit | Note

min. |max. |min. max. min. max.

CAS to output in low-Z teLs 0 - 0 - 0 - ns |8
Output buffer turn-off delay toee - 10 - 13 - 15 ns |12
%tput buffer turn-off delay from | toe, - 10 - 13 - 15 ns |12
OE
Data to OE low delay tozo 0 - 0 - 0 - ns |13
CAS high to data delay teop 10 |- 13 |- 15 |- ns |14
OE high to data delay tooo 10 |- 13 |- 15 |- ns |14
Write Cycle
Write command hold time twen - - 10 - ns
Write command pulse width twe - - 10 - ns
Write command setup time twes - - 0 - ns |15
Write command to RAS lead time |ty 10 - 13 - 15 - ns
Write command to CAS lead time | tey, 10 - 13 - 15 - ns
Data setup time tos - - 0 - ns |16
Data hold time ton - - 10 - ns |16
CAS delay time from Din tosc - - 0 - ns |13
Read-Modify -Write Cycle
Read-write cycle time tewe 105 |- 126 |- 150 |- ns
RAS to WE delay time tewno 55 - 68 - 80 - ns |15
CAS to WE delay time tewn 25 |- 31 |- 35 |- ns |15
Column address to WE delay time | tawp 35 - 43 - 50 - ns |15
OE command hold time toen 5 - 7 - 10 - ns
Fast Page Mode Cycle
Fast page mode cycle time tpc 30 - 35 - 40 - ns
Access time from CAS precharge | tcpa - 25 - 30 - 35 ns |8

RAS pulse width tras 40 200k |50 200k | 60 200k | ns
CAS precharge to RAS Delay trupc |25 | — 30 |- 35 |- ns
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60

4M x 16-DRAM
AC Characteristics (cont'dXnote: 6,7,8) ACB4-2F
7,=0t070°C,V,=3.3+£0.3V
Parameter Symbol -40 -50 -60 Unit |Note

min. |max. |min. max. min. rax.

Fast Page Mode Read-Modify -Write Cycle

Fast page mode read-write cycle | tegwe 60 - 71 - 80 - ns
time
CAS precharge to WE tcpwn |40 |- 48 |- 55 |- ns

CAS-before-RAS Refresh Cycle

CAS setup time tesk 5 - 5 - 5 - ns
CAS hold time tenr 5 - 5 - 10 - ns
RAS to CAS precharge time trec 0 - 0 - 0 - ns
Write to RAS precharge time twrp 5 - 5 - 10 - ns
Write hold time referenced to RAS | tyry 5 - 5 - 10 - ns
Self Refresh Cycle (L-version only)
RAS pulse width trass 100k |- 100k |- 100k |- ns |17
RAS precharge time trps 75 |- Q0 |- 110 |- ns |17
CAS hold time tens 50 |- 50 |- 50 |- ns |17
Capacitance
T,=0t070°C,V,c=3.3V+0.3V,f=1MHz
Parameter Symbol Limit Values Unit

min. max.
Input capacitance (A0 to A11,A12) Cu - 5 pF
Input capacitance (RAS, CAS, WE, OE) C. - 7 pF
I/O capacitance (I/01-1/08) Co - 7 pF
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM

Notes:

1) All voltages are referenced to VSS.

Vih may overshoot to Vcc + 2.0 V for pulse widths of < 4ns with 3.3V. Vil may undershoot to -2.0V for pulse
width < 4.0 ns with 3.3V. Pulse width measured at 50% points with amplitude measured peak to DC reference.

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 Ws 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 1/0 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 I/0O pins will
contain data read from the selected cells. If neither of the above sets of conditions is satisfied, the condition
of the 1/O pins (at access time) is indeterminate.

16) These parameters are referenced to CAS leading edge in early write cycles and to WE 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 HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM
lrc -
P S B DU .
—_— V|H f\ a \
RAS v \ Z \
- t o
<~ treD—wle— tRSH_ | o fer
- ltcas— &
IH -
OCAS \\ /11 /
LCAS IL f 7
ASR lasc Emi» lasr

WE
v
oE IH
iL
v
/0 H
(Inputs)

ViL

\YJ
110 OH
Outputs
(Outp )VOL

:

—

JrrH

-

—>

. [loez

)
Valid Data Out
\

DD
loop
lo

Read Cycle
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM

lrc
V, & — \
RAS IH \ / \
ViL
«— lesp——
\V
IH X e tCAS"
UCAS V. \\( f/ /
LCAS IL lrAD toaL _
fa t f ta

Address ://:r W:;mmn x ////%{H Row

lewe ——

.

iL

_twen

lrwe —

=

tos - l‘DH=
vV — -
o " }Valid Data In )
(Inputs) Vi \ /
110 VOH
Hi Z
(Outputs) oL
U,

Write Cycle (Early Write)

Semiconductor Group 15



SIEMENS

HYB3164(5/6)160AT(L)-40/-50/-60

4M x 16-DRAM

V| —
RAS IH \

ViL

\Y

. IH
UCAS

i VI L
LCAS - lrAD

\Y,
IH

Address Row
ViL

\Y

tewe

lrwi

Row

_ IH -
e T

IL

twp -

I

©)
i

Ipzo
b

f——

DH—*

vV
/10 OH Hi-Z

DzC
\Y}
110 IH %m
(Inputs) Vi, / /

Valid Data

(Outputs) oL

% “H” or“L"

Write Cycle (OE Controlled Write)
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM

- lrwe -
- rAs - lrp
v\ _ T\
RAS y - lcsH
IL
-~ Irep ~: tcf\RsSH jCRZ
\%
IH 3
S A\ / /
UCAS Vi .
LCAS lraH lcan
tASR‘ C fasc - Mﬁ
V - — p
Address VlH %{k Row 4@( Column ) //// //////////////////1 Row
IL ,
- frap > i ﬂDtCWD — ‘C—V:L»
- lrwvp —— | [T tI:VV:L -
WE v, \
- faa—»
Ircs loea loeH
v 7 A 7
OE v: r % /%% _/
Ibza N o fDi
- IoH
] _feac A?O'EZ
H .
I(/(())utputs) VZL %alf? ;

lrac

“H” or “L” w4

Read-Write (Read-Modify-Write) Cycle
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60

4M x 16-DRAM

f lrp
- RASP AL
Vi — —
RAS iL \ / \_
-« tpc — - lrHCP
lrco lcas fcp lcas lrsH
- - > |« - > tCRP
V feas | = =
IH F -~ >
UCAS \ \ / /
LCAS foor
e tﬂ fcan lcaH EC_AtI
tA‘\SR tasa [ l‘,‘é\sc tasd fasr
V — - 4>‘ -———
IH —
Address vi, %Rowj@L Column Column [ Column // Row
lrAD lrcH
- lRCH— o] | —
f lrcs lrcs
RCS
V —
_ IH W 7
e ViL 7 lrr
- CPA . tCPA _ DA
I laa - lan taa
loea
—_— IH Z,
)
OE Vi // é
- tDZC I tDZC ¢
'cop
Ipz .
v = {oop -~ _ loop
1/10 IH %
(Inputs) Vi, .
_feac torr | fcac torF CAC torr
_ Ilrac i | ]
loez_ loez_ loez
v leiz tcLz £9L>Z - -
110 OH [ Valid > @* Valid [ Vaid >
(Outputs) VoL \Data Out Data Out Data Out

FPM1

Fast Page Mode Read Cycle
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60

4M x 16-DRAM

7

\

loH IpH

Ips Ips

NN

Outputs
(Outpu )VOL

“H” or“L"

Vo
Vo HI-Z

lras lrp
ViH——
RAS \ /N
- lrc X - lrsH
- lrco _ lcas _ =tCP= lcas - lcas tcrA
Vi, + [ A
UCAS \\ [\ / \ /
LCAS - lrAL
|| traH [~
lcan AtCAﬁ L tea tasr
lasr fasc SC =™
VIH — —>| l=—fasc - -
Address v %/%ROW@:COIumn Column %Column Column
IL ‘ e fowr
IrAp. fewe - twes fewr tWCQE lrwr |
twﬁ <« twcH 7 AtWCI—i twer
\Y twe twp twp
I IH >~ -
WE )
iL ‘

£

v

NN

IoH

Ips

\Vj — -— —
110 IH [~ Valid Valid Valid
(Inputs) Vi \ Data In Data In Data In

2

FPM2

Fast Page Mode Early Write Cycle
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4M x 16-DRAM

HYB3164(5/6)160AT(L)-40/-50/-60

SIEMENS

w w40 (H, %
1O (sindinQ)

HO Ol
A

(sinduy)
o/l

SvO1
HI Svyon

- - - N

d49] sv9] svo) [ svo) b acy)
- HS&) = oMdd] - HS] > il

/ A
\ / \ SV
\ HI 2vVae

- o N N

dd) 7 Sy

20

Fast Page Mode Read-Modify-Write Cycle
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM

GECA —
I(lC(D)lJtloutS) v;)t| HI-Z
% “H” or “L” wis

RAS-Only Refresh Cycle
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SIEMENS

HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM

loez

tCDD‘

HI-Z

lorr

“H” or “L”

-~

CAS-Before-RAS Refresh Cycle

Semiconductor Group
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM
lrc lr -
tra o lrp t | l‘RP=
—_— IH— ’
RAS " \ / / \
R [rs .
le— tcHR —>| l«— lcrP —
VIH r
UCAS
LCAS ViL £ \\\ |
las JWR L
tase T fra N fca o twr LAER L
\V; —| |-
IH 7 /
Address vi, /%//x Row@g Column ‘ ///

1/0
(Inputs)

T

\Y,
I/O OH

(Outputs) VoL

Valid Data Out

Hidden Refresh Cycle (Read)

Semiconductor Group
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SIEMENS

HYB3164(5/6)160AT(L)-40/-50/-60

Address

4M x 16-DRAM
Irc - ke
_ Irp lrp
o «— lras— lras "
RAS \ / \ \—
IL
'« [RCD—»le— [RSH—» - tcHR— tcrp—»
VIH
UCAS V t \\&
[CAS IL e
lrAH i
t — | sc lasr
ASR lcan T
VIH - . —
/ Row Co
ViL

lumn

. K

™S

Row

twrp

twrH

- twer
twp —»

w2 Z
by |
Voo " i
IIE-I)nput) V|”|:| %//////%(t Valid Data /
Y,
/0 OH
(Output) VoL HI-Z
W orL
Hidden Refresh Write Cycle
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60
4M x 16-DRAM

- R o <« [IRrass > |- -
—_— VlH
,—\,
RAS /
V”_ - //
//
LGN f CRP
LCS£ CHS -
V|H lcp
ucas .,/ \ /

/7

twrH

‘

w "EET O

fcop |

I~ b
Sl

Y,
(Outputs) VoL 77

HI-Z

CAS-before-RAS Self Refresh (,Sleep Mode®)
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SIEMENS HYB3164(5/6)160AT(L)-40/-50/-60

4M x 16-DRAM
Package Outlines
Plastic Package P-TSOPII-50
(400 mil width, 0. 8 mm lead pitch, thin small outline, SMD)
8| 8| 3 Saf
2 g8  lomtom e
Ly 2 |

0.5%04

; HT:||:||:| HHHHHAHHEHHER HHEHER R
r".f

20.85 tom?

A
& - gl

Index Marking

1) Does not include plastic or metal protrusion of 0.25 max. per side
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