SIEMENS

8M x 8-Bit Dynamic RAM HYB 3164800AJ/AT(L) -40/-50/-60
(4k & 8k Refresh) HYB 3165800AJ/AT(L) -40/-50/-60

Advanced Information

- 8388 608 words by 8-bit organization
« 0to 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
taa  |Access time from address | 20 25 30 ns
trc |Read/write cycle time 75 90 110 ns
toc |Fast page mode cycle time | 30 35 40 ns

« Single + 3.3 V (x 0.3V) power supply

» Low power dissipation:
max. 396 mW active ( HYB 3164800AJ/AT(L) -40)
max. 324 mW active ( HYB 3164800AJ/AT(L) -50)
max. 270 mW active ( HYB 3164800AJ/AT(L) -60)
max. 558 mW active ( HYB 3165800AJ/AT(L) -40)
max. 468 mW active ( HYB 3165800AJ/AT(L) -50)
max. 378 mW active ( HYB 3165800AJ/AT(L) -60)
7.2 mW standby (LVTTL)
3.24 mW standby (LVCMOS)
720 pW standby for L-versions

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

+ 8192 refresh cycles/128 ms, 13 R/ 10C addresses (HYB 3164800AJ/AT)
4096 refresh cycles/ 64 ms, 12 R/ 11C addresses (HYB 3165800AJ/AT)
» 256 msec refresh period for L-versions

« Plastic Package: P-S0J-32-1 400 mil HYB 3164(5)800AJ
P-TSOPII-32-1 400 mil  HYB 3164(5)800AT(L)
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HYB3164(5)800AJ/AT(L)-40/-50/-60
8M x 8-DRAM

SIEMENS

This device is a 64 MBit dynamic RAM organized 8 388 608 by 8 bits. The device is fabricated in an
advanced second generation 64Mbit 0,35 um 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)800AJ/AT to be packaged in a
400mil wide S0OJ-32 or TSOP-32 plastic package. These packages provide high system bit
densities and are compatible with commonly used automatic testing and insertion equipment. The
HYB3164(5)800ATL parts (L-versions) have a very low power ,sleep mode“ supported by Self

Refresh

Ordering Information

Type Ordering Package Descriptions

Code
HYB 3164800AJ-40 P-S0OJ-32-1 400 mil DRAM (access time 40 ns)
HYB 3164800AJ-50 P-S0J-32-1 400 mil DRAM (access time 50 ns)
HYB 3164800AJ-60 P-S0J-32-1 400 mil DRAM (access time 60 ns)
HYB 3164800AT-40 P-TSOPII-32-1 400 mil DRAM (access time 40 ns)
HYB 3164800AT-50 P-TSOPII-32-1 400 mil DRAM (access time 50 ns)
HYB 3164800AT-60 P-TSOPII-32-1 400 mil DRAM (access time 60 ns)
HYB 3165800AJ-40 P-S0J-32-1 400 mil DRAM (access time 40 ns)
HYB 3165800AJ-50 P-S0J-32-1 400 mil DRAM (access time 50 ns)
HYB 3165800AJ-60 P-S0J-32-1 400 mil DRAM (access time 60 ns)
HYB 3165800AT-40 P-TSOPII-32-1 400 mil DRAM (access time 40 ns)
HYB 3165800AT-50 P-TSOPII-32-1 400 mil DRAM (access time 50 ns)
HYB 3165800AT-60 P-TSOPII-32-1 400 mil DRAM (access time 60 ns)
HYB 3164(5)800ATL P-TSOPII-32-1 400 mil Low Power DRAMs
Pin Names
A0-Al12 Address Inputs for 8k-refresh versions HYB 3164800AJ/AT(L)
AO0-All Address Inputs for 4k-refresh versions HYB 3165800AJ/AT(L)
RAS Row Address Strobe
OE Output Enable
I/01-1/08 | Data Input/Output
CAS Column Address Strobe
WE Read/Write Input
Vcce Power Supply (+ 3.3V)
Vss Ground
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60
8M x 8-DRAM

P-S0J-32-1 (400 mil)
P-TSOPII-32-1 (400 mil)
O )

vce [] 1 32 [0 vss
/o1 2 31 [ vos
o2 3 30 M o7
03 1 4 29 [ vos
104 ] 5 28 [1 1105
NC. [ 6 27 [] vss
vcec[] 7 26 [1 CAS
WRITE [ 8 25[] OE

RAS ] 9 o4l A12/N.C.*
Ao []10 23 [0 All
A1 []11 22 [] Al0
A2 112 21[] A9
A3 113 20 [0 A8
A4 [114 19 0 A7
A5 []15 18 [1 A6
VCC 116 17 [0 vss

\_ J
* Pin 24 is A12 for HYB 3164800AJ/AT(L) and N.C. for HYB 3165800AJ/AT(L)

Pin Configuration
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SIEMENS

HYB3164(5)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM
TRUTH TABLE
FUNCTION RAS CAS WE OE ROW CoL 1/01-
ADDR | ADDR 1/08
Standby H H-X X X X High Impedance
Read L L H L ROW COoL Data Out
Early-Write L 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 ROW | COL Data Out
2nd Cycle L H-L H n/a CoL Data Out
Fast Page Mode Early 1st Cycle L H-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 ROW | COL |Data Out, Data In
2st Cycle L H-L H-L L- n/a COL | Data Out, Data In
RAS only refresh L H X X ROW n/a High Impedance
ICAS-before-RAS refresh H-L L H X X n/a High Impedance
ITest 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 COoL Data In
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60
8M x 8-DRAM

/01 1/02 1/08

IR

CAS &

Data in Data out N
Buffer Buffer = OE

| J
No. 2|CIock A *
Generator [ 8 8

Column .
11 3| Address - r\> Column
AQ—» Buffer(11) A becoder
Al —
A2 —»
A3 — Refresh [ —
8
Ad—» Controller | Sellrg% g?nphfler<::
AG —»
A7 — Refresh
A8 —» Counter (12) 2?;8
A9 —»
12 o
A10—> { } -
A 12 ) ,F;\g\g 12> Row 4096 Memory Array
ress Decoder
Buffers(lz) - 4096 x 2048 x 8
I
—_— No. 1 Clock f
RAS —*|Generator

Block Diagram for HYB 3165800AJ/AT(L)
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60
8M x 8-DRAM

I/01 1/02 /08

IR

CAS &
Data in Data out =
Buffer Buffer < OE

I A
No. ZICIock A *
Generator [ 8 8

Column =
10 )| Address — I\> Column
A puer@o) V| Decoder
Al —
A2 —»
A3 — Refresh - —
Ad—» Controller |« S‘TlnoseGA{innpllfler <:: 8
A5 —> L ating
A7 — Refresh
A8 —» Counter (13) ‘ 1?(%34
A9 —»
13 o
A10—> J\ /L -
A12_>1—> Row Row Memory Arra
M _1J31> B e 13> Decoder| 8192 5197 1524 xa)al
Buffers(13)
—
_— No. 1 Clock f
RAS —*Generator

Block Diagram for HYB 3164800AJ/AT(L)
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM
Absolute Maximum Ratings
Operating teMPErature FANGE. ... . .ueueee e eie e e et e e ee et r e ee e e see e eees e eae e ee e sanae e eeen senees Oto70°C
StOrage teMPErature FANGE. .. ..uui it eie et r et s e e e sr e e e e nrne s - 5510150 °C
INPUL/OULPUL VOITAGE. ... e e s s e s e e e -0.5to min (Vcc+0.5,4.6) V
PoOWer SUPPIY VOIAGE. ... ...t sttt e e eneae -0.5Vtio4.6V
POWET QISSIPALION. . ...t ettt et e e et et e e e e s e s e s e e e st bttt te e eeaeaeeeaeaeeaeeas 1.0wW
Data out cUrrent (SNOM CIFCUIL).......iuiieie e e e ee e e s e e e e ae e ee 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
To=0t070°C,Vgs=0V,V,c=33V+03V

Parameter Symbol Limit Values Unit Note
min. max.

Input high voltage Vi 2.0 Vce+0.3 |V 1)

Input low voltage \'A -03 0.8 \Y 1)

Output high voltage (LVTTL) Vou 2.4 - \%

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) Voo - 0.2 Y

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

Input leakage current,any input Iy -2 2 HA

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

Output leakage current low -2 2 HA

(DO is disabled, 0 V < Vout < Vcc )
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM
DC-Characteristics (cont'd)
T,=0t070°C,Ves=0V,V,=33V+03V
Parameter Symbol fefresh version Unit Note
4k 8k
Operating Current lccr
-40 ns version 155 110 mA | 2) 3) 4)
-50 ns version 130 90 mA
-60 ns version 105 75 mA
(RAS, CAS, address cycling: tRC = tRC min.)
Standby Current lcco 2 2 mA |-
(RAS=CAS-= Vih)
RASOnlyRefresh Current: lecs
- -40 ns versign 155 110 mA |2) 4)
-50ns versign 130 90 mA
-60 ns versign 105 75 mA
(RAS cycling: CAS = VIH: tRC = tRC min.)
Fast Page Mode Current: lcca
-40 ns version 70 70 mA |2) 3) 4)
-50 ns version 60 60 mA
-60 ns version 50 50 mA
(RAS =V, , CAS, address cycling: tPC=tPC min.)
Standby Current lccs 900 900 MA |-
(RAS=CAS= Vcc-0.2V)
Standby Current (L-Version) lces 200 200 MA |-
(RAS=CAS= Vcc-0.2V)
CAS Before RAS Refresh Current lccs
-40 ns version 155 155 mA |2) 4)
-50 ns version 130 130 mA
-60 ns version 105 105 mA
(RAS, CAS cycling: tRC = tRC min.)
Self Refresh Current (L-version only) lcer 400 400 A
(CBR cycle with tRAS>TRASSmin, CAS held low,
WE = Vce-0.2V, Address and Din=Vcc-0.2V or 0.2V)
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SIEMENS

HYB3164(5)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM

AC Characteristics  (note: 6,7,8) ACB4-2F
T,=010 70 °C,V.. = 3.3+ 0.3V

Parameter Symbol -40 -50 -60 Unit |Note

min. |max. |min }nax. min. |ipax.

Common Parameters

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

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

RAS precharge time trp 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 treo 15 30 17 37 20 45 ns
RAS to column address delay trao 10 20 12 25 15 30 ns
RAS hold time trsn 10 |- 13 |- 15 |- ns
CAS hold time tesy 40 |- 50 |- 60 |- ns
CAS to RAS precharge time torp 5 - 5 - 5 - 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 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 (8,9
Access time from column address |ty - 20 - 25 - 30 ns |8,10
OE access time toea - 10 - 13 - 15 ns |8
Column address to RAS lead time | tga, 20 - 25 - 30 - ns

Read command setup time tres - - - ns

Read command hold time tren - - - ns |11
Read commarm)ld time trru - - - ns |11
referenced to RAS

CAS to output in low-Z toLz 0 — 0 - 0 - ns |8
Semiconductor Group 9



SIEMENS

HYB3164(5)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM
AC Characteristics (contd)note: 6,7,8) ACG4-2F
T,=0t0 70 °C,V,=3.3+£0.3V
Parameter Symbol -40 -50 -60 Unit |Note

min. [max. |min. max. min. rmax.

Output buffer turn-off delay toer — 10 — 13 — 15 ns |12
%tput buffer turn-off delay from | tog, - 10 - 13 - 15 ns |12
OE
Data to OE low delay tozo 0 - 0 - 0 - ns |13
CAS high to data delay teon 10 - 13 - 15 — ns |14
OE high to data delay tooo 10 |- 13 - 15 |- ns |14
Write Cycle
Write command hold time twen - 7 - 10 - ns
Write command pulse width twe - - 10 - ns
Write command setup time twes - 0 - 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 tozc - 0 - 0 - ns |13
Read-Modify -Write Cycle
Read-write cycle time truc 105 |- 126 |- 150 |- ns
RAS to WE delay time tewn 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 toc 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)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM
AC Characteristics  (contd)note: 6,7,8) ACB4-2F
T,=0t0 70 °C,V,=3.3+£0.3V
Parameter Symbol -40 -50 -60 Unit |Note

min. |max. |min. }nax. min. |ipax.

Fast Page Mode Read-Modify -Write Cycle

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

CAS-before-RAS Refresh Cycle

CAS setup time tesr 5 - 5 - 5 - ns
CAS hold time tonr 5 - 5 - 10 - ns
RAS to CAS precharge time trpc 0 — 0 — 0 — ns
Write to RAS precharge time twre 5 - 5 - 10 - ns
Write hold time referenced to RAS | tyyru 5 - 5 - 10 - ns
Self Refresh Cycle (L-version only)
RAS pulse width trass 100k |- 100k |- 100k |- ns |17
RAS precharge time taps 75 - 90 - 110 |- ns |17
CAS hold time toms 50 |- 50 |- 50 |- ns |17
Test Mode Cycle
Write command setup time tats 5 - 5 - 5 - ns |18
Write command hold time twth 5 - 5 - 5 - ns |18
Capacitance
T,=0t070°C,Vec=3.3V+0.3V,f=1MHz
Parameter Symbol Limit Values Unit

min. max.
Input capacitance (A0 to A11,A12) C, - 5 pF
Input capacitance (RAS, CAS, WE, OE) C, - 7 pF
I/0 capacitance (1/01-1/08) Co - 7 pF
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60
8M x 8-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 Us 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 1/0O 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 1/0O pins will
contain data read from the selected cells. If neither of the above sets of conditions is satisfied, the condition
of the 1/0 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.

18) In a Test Mode Read Cycle, the value of trac, taa, tcac and tcpa are delayed by 5 ns from the specified value.
These parameters must be adjusted in Test Mode cycles by adding 5ns to the specified value. Associated
timings must be adjusted by 5 ns.
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM
lrc
o~ lras— | |le— Rp —»
—_ VIH—\ —
RAS . \ [ \ |
I - lesH—
< IrcD —»le— IRSH | - ﬂ,
lcas—
IH 7
CAS VIL \\\ 1/ /
f t
fasr tasc Iean t

Address ://'H%( row X X [comn X W Row

IL

. « lrcH
s

JrrH

I(/Igputs) \\i:f fonc o / ////// //
I(/(())utputs) \\Zf HiZ £>%{Vali; Data Out } Hi z
W% “H” or “L” WL1

Read Cycle
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60
8M x 8-DRAM

- _\f - ;z - a\—l
- Tt;:t o = r -
NG i i
oF V'H //////////////////%
(A

Write Cycle (Early Write)
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM

-« krp —

tcrp

Row

. tr .
V|H tWP

— %// /// /// /// /// 7 7 /// 7

WE Vi /// % 2 !

RAS \\//IH \ )
— ://: LH \ \ lcas —; /
lasr A:sc pel T
paaess " X o XK oo X )

f 00

ﬁm>$%%%%wcgjﬂmmM/%%%%%%%
B T S

Write Cycle (OE Controlled Write)
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SIEMENS

HYB3164(5)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM
trwc >
lras - lrp
_ —\
\ _ N
SAC IH
RAS - lesH
Vi
<~ IrcD > ; trsH tcrp
3 _ leas— -
IH
CAS VIL \\v /
lraH leaH b
-~ - SR
1asR iAsﬁ -
watess 4 T o YO e N
V||_ %{ Row / Column y // /1 Row
- tawo | fewe
- > - tCWD —— tRWL
h trwp ————— twp )
__ \ -
WE _
ha—-
loEa foer
2 - 00000
OF .- _
‘ Ipzq . |Ios
- loH
11O Valid 07
(Inputs) ; Data in ///
s toop
tcac -
toez
V —
11O OH / Data
(Outputs) VoL out
lrac .

“H” or “L”

WwL4

Read-Write (Read-Modify-Write) Cycle
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM
- trasp - (il
Vv
IH —\ /+ \
RAS \
V”_ 4
- lc - lrHPC
_ Irep tcas 7 lcp lcas 7 . trsH A
; s 7L
. IH r
CAS V”_ \\ \t 4/ f 1/
tesH
. t’iﬂ tcan fcan ECL\IJ
v ﬁt‘}s’? 1345‘0 L“‘SC tasa lasr
IH \V7 ﬁ N
Address v %Row / Column Column Column /// Row
IL w i e -
traAD trcH
tRCH—lof lat— T
¢ lrcs trcs
RCS
IH
WE v /// \
IL
- tcpa j tepa R ‘tRRV
laa <l | laa
v toeA
—_ IH 7777
E .
tbzc
Vv fopp opp toop
/O Ly
(Inputs) Vi, %
_lecac | forr | lcac torr feac, torr
_ Irac > =
- oEz toez loez
tcrz > lez " tcLz
V -~ [
I/0 OH [ Valid > @ Valid Valid
(Outputs) VoL \Data Out Data Out Data Out >

“H” or“L”

FPM1

Fast Page Mode Read Cycle
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60
8M x 8-DRAM

lras lrp
ViH—
RAS \ ) \
- tpc R - lrsH
_lrep| | fcas | fep || teas _ leas tcrA
CAS \\ [\ / \ /
lraL
| tran »
lcaH lcaH fea tasA
fasr Iasc] SC ‘“
VIH -t  — «’tASC 7 ‘4—» | ‘<—>
Address VIL% Rowj@cmumn %%4 Column %Columtn ‘ ‘ Column
cwr
_IrAD fewe twes fewe | twesld | TRWL
hNE§> - tweH ] ‘nMCdV 7 <!WCH
VIH twe twp r twp
we TNT T PN
IL » ' ‘ ?

loH IpH_ Ion_

Ips Ips Ips

MAN
NN

N\

!
|

V —

I(/I(r3puts) VIITW D\{ietlzliicfn % D\E/i?fliidln % Dvaat‘gcin /////////////////////////2

Vv
I/0 OH

11-Z

“H” or “L”

FPM2

Fast Page Mode Early Write Cycle
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8M x 8-DRAM

HYB3164(5)800AJ/AT(L)-40/-50/-60

SIEMENS

]

S

«In 40 (H, %

S D.N

—

HAY | 30

mO.N

|1 ered
v
aaoy

u| ereq

q\_\_U.N |-

.S\_wﬁ

wor MO\

\

//// uw

j\&h

//

SvO)

Hsd)

A J
[

Svd)

N~——HI

T (@indino)

o/l

(sinduy)

o/l

Ssalppy

SVO

Svd

Fast Page Mode Read-Modify-Write Cycle
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60
8M x 8-DRAM

RAS

lrPc

‘

CAS

IL traH

-

wivess " TN o OO o

v
/0 OH
(Outputs) VoL HI-Z

“H” or “L” WLo

RAS-Only Refresh Cycle
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MEN HYB3164(5)800AJ/AT(L)-40/-50/-60
SIE S 8M x 8-DRAM

RP
S Vin L—\
RAS
./ \ / |
CRP
CAS
WE

= T

tcop

(W e

v
/0 OH \

HI-Z
(Outputs) VoL

:
|

§
<

AS-Before-RAS Refresh Cycle
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM
trc - lrc -
lrp trp
V|H lras - - e tras -~ >
— 3 r \
s\ S\ S\
- theDle lrsH
«— lcHR —»| «— lcrRP —»
— ViH ,
CAS
V||_ lrAD \\‘ f
flasc _ e
tasr |7 tRiL _— tCAL > twfi —IAER ~—
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Hidden Refresh Cycle (Read)
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60
8M x 8-DRAM
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Hidden Refresh Cycle (Early Write)
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SIEMENS

HYB3164(5)800AJ/AT(L)-40/-50/-60

8M x 8-DRAM
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“H” or “L”

Test Mode Entry Cycle
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SIEMENS HYB3164(5)800AJ/AT(L)-40/-50/-60
8M x 8-DRAM
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Self Refresh (,Sleep Mode") L-version only
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SIEMENS

HYB3164(5)800AJ/AT(L)-40/-50/-60
8M x 8-DRAM

Package Outlines

Plastic Package P-SOJ-32-1 (400 mil)
(Small Outline J-lead, SMD)
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I O O

21 085"

Index Marking
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! 1
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11, 1804 [=]0 106
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1) Does not include plastic or metal protrusion of 015 masx. per side

Plastic Package P- TSOPII-32-1 (400 mil)
(Small Outline J-lead, SMD)
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T Does not include plastic or metal protrusion of 025 max. per side
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