SIEMENS

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

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:

84 ns (-50 version)

104 ns (-60 version)

CAS access time:

13 ns ( -50 version)

15 ns (-60 version)

Hyper page mode (EDO) cycle time
20 ns (-50 version)

25 ns (-60 version)

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

HYB 3164805J/T(L) -50/-60
HYB 3165805J/T(L) -50/-60

max. 396 active mW ( HYB 3164805J/T(L)-50)
max. 360 active mW ( HYB 3164805J/T(L)-60)
max. 504 active mW ( HYB 3165805J/T(L)-50)
max. 432 active mW ( HYB 3165805J/T(L)-60)

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

14.4 mW Self Refresh (L-version only)

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

Hyper page mode (EDO) capability

8192 refresh cycles/128 ms, 13 R/ 11C addresses (HYB 3164805J/T(L))
4096 refresh cycles/ 64 ms, 12 R/ 12C addresses (HYB 3165805J/T(L))

Plastic Package:

P-S0J-34-1 500 mil
P-TSOPII-34-1 500 mil
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HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

SIEMENS

This HYB3164(5)805 is a 64 MBIt dynamic RAM organized 8 388 608 x 8 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. The HYB3164(5)805 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)805 to be packaged in a 500mil 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.The HYB3164(5)805TL parts have a very low power ,sleep mode* supported
by Self Refresh.

Ordering Information

Type Ordering Package Descriptions

Code
HYB 3164805J-50 | on request P-S0J-34-1 500 mil | DRAM (access time 50 ns)
HYB 3164805J-60 | on request P-S0J-34-1 500 mil | DRAM (access time 60 ns)
HYB 3164805T-50 |on request P-TSOPII-34-1 500 mil | DRAM (access time 50 ns)
HYB 3164805T-60 |on request P-TSOPII-34-1 500 mil | DRAM (access time 60 ns)
HYB 3164805TL-50 | on request P-TSOPII-34-1 500 mil | DRAM (access time 50 ns)
HYB 3164805TL-60 | on request P-TSOPII-34-1 500 mil | DRAM (access time 60 ns)
HYB 3165805J-50 | on request P-S0J-34-1 500 mil | DRAM (access time 50 ns)
HYB 3165805J-60 | on request P-S0J-34-1 500 mil | DRAM (access time 60 ns)
HYB 3165805T-50 |on request P-TSOPII-34-1 500 mil | DRAM (access time 50 ns)
HYB 3165805T-60 |on request P-TSOPII-34-1 500 mil | DRAM (access time 60 ns)
HYB 3165805TL-50 | on request P-TSOPII-34-1 500 mil | DRAM (access time 50 ns)
HYB 3165805TL-60 | on request P-TSOPII-34-1 500 mil | DRAM (access time 60 ns)
Pin Names
AO0-Al12 Address Inputs for HYB 3164805J/T(L)
AO0-Al1l Address Inputs for HYB 3165805J/T(L)
RAS Row Address Strobe
OE Output Enable
I/01-1/08 Data Input/Output
CAS Column Address Strobe
WRITE Read/Write Input
Vcc Power Supply (+ 3.3V)
Vss Ground
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SI E M E N S HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM
P-S0J-34-1 (500 mil)
P-TSOPII-34-1 (500 mil)
Ve O 10 3400 Vss
/01 ]2 330 1/08
/02 3 3210 1/07
/03 []4 310 1/06
/04 []5 30[0 1/05
N.C. (16 290 Vss
Vee 7 281 CAS
WRITE (8 270 OE
RAS 19 267 N.C.
N.C. []10 2500 A12/N.C.*
A0 (] 11 2417 A1
A1 12 2317 A10
A2 []13 2217 A9
A3 14 2107 A8
A4 []15 2001 A7
A5 []16 1917 A6
Vee 17 1817 Vss
SPP02473
*Pin 25 is A12 for HYB 3164800J/T and N.C. for HYB 3165800J/T

Pin Configuration
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SIEMENS

HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

TRUTH TABLE

FUNCTION RAS CAS | WRITE OE ROW COL 1/01-
ADDR | ADDR /04
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
Hyper Page Mode Read |1st Cycle L - H L ROW | COL Data Out
2nd Cycle L - H L n/a COL Data Out
Hyper Page Mode Write |1st Cycle L - L X ROW | COL Data In
2nd Cycle L - L X n/a COL Data In
Hyper Page Mode RMW |1st Cycle L - H - L-H | ROW | COL |DataOut,Dataln
2st Cycle 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
Self Refresh H-L L H X X X High Impedance
(L-version only)
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

1/011/02 1/08
Data IN Data OUT AT
Buffer Buffer Ot
N A A
WRITE ———d &
CAS — e 9 8
8
.| No.2 Clock
“|  Generator
11 Column 11 %
r—>| Address > Column
Buffers (11)
A —» Decoder
M —>
A2 —»
AT —p Refresh B
A Controller |4 Sense Amplifier <£
A s ‘ 1/0 Gating
A6 —> A4 AR
A7 —» Refresh ... 2048
A8 —» Counter (12) x8
A9 —p \A 4 v
A0 —» @12 <
A1 —3 0 Row "
Row ’ Memory Array
L—)| Address Decoder | 409 | 409620488

Buffers (12)

\A4

No.1 Clock

RAS ———»
Generator

SPB02464

Block Diagram for HYB 3165805J/T(L)
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

1/011/02 /08

I |

Data IN Data OUT | F
Buffer Buffer OF
_ A A A
WRITE ———o &
m —— 8
8
| No.2 Clock [,
"I Generator N
10 Column 10
r—>| Address Col
A0 —» Buffers (10) D:;ﬁ;
A —»
A2 —»
A3 —» Refresh  [%
AL —» Controller |4 Sense Amplifi ¢ 8 J
plifier
A5 —b 1/0 Gating
A6 —» ¢
AT et AA IV N
eires 1024
A8 —> Counter (13) Ctxg U7
A9 —» A A 4 vy
A0 —» @13 B
M1 —p >
M2 —> |13 Row 13 Row : Memory Arra
Address > 8192 ool
Buffers (13) Decoder . 8192x1024 x8
| A
RS 3] No.1 Clock
Generator
SPB02465

Block Diagram for HYB 3164805J/T(L)
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-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, Vgs =0V, Vc =3.3V +0.3V, (values in brackets for HYB 3165805J/T)

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 \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 lo -2 2 MA
(0O V <Vin<Vcc, all other pins =0V
Output leakage current low -2 2 MA
(DO is disabled, 0 V < Vout < Vcc)
Average Vcc supply current: lcct

-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 lcco - 2 mA | —

(RAS=CAS= Vih)
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SIEMENS

HYB3164(5)805J/T(L)-50/-60

8M x 8 EDO-DRAM

DC Characteristics  (cont'd)

T,=0t070°C,Vss =0V, V,c =3.3V +0.3V, (values in brackets for HYB 3165805J/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 Vccsupply current, during lcca

hyper page mode (EDO): -50 ns version - 115 (150) |mA |2) 3) 4)
-60 ns version - 100 (120) | mA

(RAS =V, CAS, address cycling: tHPC=tHPC 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 (L-version only) 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 (1/01-1/08) Co - pF
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

AC Characteristics 29

T,=0t070°C,Vc =33V +0.3V,t;=2ns

Parameter Symbol Limit Values Unit |Note
-50 -60

min. max. |min. max.

common parameters

Random read or write cycle time tre 84 - 104 - ns

RAS precharge time tep 30 - 40 - ns

RAS pulse width tras 50 100k |60 100k |ns

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

Row address setup time tasr 0 - 0 - ns

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

RAS to CAS delay time trco 12 37 14 45 ns

RAS to column address delay time trap 10 25 12 30 ns

RAS hold time trsn 8 10 - ns

CAS hold time tesn 45 50 - ns

CAS to RAS precharge time terp 5 - 5 - ns
Transition time (rise and fall) tr 1 50 1 50 ns |7
Refresh period for HYB3164805 trer - 128 - 128 ms
Refresh period for HYB3165805 trer - 64 - 64 ms

Read Cycle

Access time from RAS trac - 50 - 60 ns |8,9
Access time from CAS teac - 13 - 15 ns |8,9
Access time from column address tan - 25 - 30 ns |8,10
OE access time toea - 13 - 15 ns
Column address to RAS lead time traL 25 - 30 - ns

Read command setup time tres 0 - 0 - ns

Read command hold time tren 0 - 0 - ns |11
Read command hold time referenced to | tggy 0 - 0 - ns |11
RAS
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

AC Characteristics  (contd) 2%
T,=0t070°C,V,c=3.3V+0.3V,t;=2ns

Parameter Symbol Limit Values Unit |Note
-50 -60

min. |max. |min.  max.
CAS to output in low-Z tes 0 - 0 - ns |8
Output buffer turn-off delay torr 0 13 0 15 ns |12
Output buffer turn-off delay from OE toez 0 13 0 15 ns |12
Data to CAS low delay tosc 0 - 0 - ns |13
Data to OE low delay tozo 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 twe 7 - 10 - ns
Write command setup time twes 0 - 0 - ns |15
Write command to RAS lead time trwi 8 - 10 - ns
Write command to CAS lead time tewt 8 - 10 - ns
Data setup time tos 0 - 0 - ns |16
Data hold time ton 7 - 10 - ns |16
Read-modify-Write Cycle
Read-write cycle time trwe 111 - 135 - ns
RAS to WE delay time tewn 67 - 79 - ns |15
CAS to WE delay time tewn 30 - 34 - ns |15
Column address to WE delay time tawo 42 - 49 - ns |15
OE command hold time toer 7 - 10 - ns
Hyper Page Mode (EDO) Cycle
Hyper page mode (EDO) cycle time tupc 20 - 25 - ns
CAS precharge time tep 8 - 10 - ns
Access time from CAS precharge tepa - 27 - 35 ns |7
Output data hold time teon 5 - 5 - ns
RAS pulse width in hyper page mode | tras 50 200k |60 200k ns
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SIEMENS

HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

AC Characteristics  (contd) 2%

T,=0t070°C,V,c =33V +0.3V,t=2ns

Parameter Symbol Limit Values Unit |Note
-50 -60
min. |max. |min.  max.
CAS precharge to RAS Delay tepcp | 27 - 35 - ns
OE pulse width toep - 10 - ns
OE hold time from CAS high toenc - 10 - ns
WE pulse width to output disable at CAS | typy - 10 - ns
high
Output buffer turn-off delay from WE twpz 0 10 0 10 ns
Hyper Page Mode (EDO) Read-
modify-Write Cycle
Hyper page mode (EDO) read-write terwe 51 - 66 - ns
cycle time
CAS precharge to WE tepwn |41 - 49 - ns
CAS before RAS refresh cycle
CAS setup time tesr 5 - 5 - ns
CAS hold time tenr 8 - 10 - ns
RAS to CAS precharge time tepc 5 - 5 - ns
Write to RAS precharge time twre 8 - 10 - ns
Write hold time referenced to RAS twru 8 - 10 - ns
CAS-before-RAS counter test cycle
CAS precharge time (CAS-before-RAS | tepr 35 - 40 - ns
counter test cycle)
Self Refresh Cycle
RAS pulse width during self refresh trass | 100k | 100k | _ ns |17
RAS precharge time during self refresh | tgps 84 _ 104 _ ns |17
CAS hold time during self refresh teus -50 _ -50 _ ns |17
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

AC Characteristics  (contd) 2%
T,=0t070°C,V,c=3.3V+0.3V,t;=2ns

Parameter Symbol Limit Values Unit |Note
-50 -60
min. |max. |min.  max.
Test Mode
Write command setup time twrs 10 - 10 - ns |18)
Write command hold time twra 10 - 10 - ns |18)
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

Notes:

1) All voltages are referenced to VSS.

Vih may overshoot to VV + 0.2V 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 hyper page mode cycle ( thpc).

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 =2 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 I/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 interval 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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HYB3164(5)805J/T(L)-50/-60
SIEMENS 8M x 8 EDO-DRAM

lrc
~— [ras lrp —
—_— . |
RAS IH \ / \
V,
I lcsH ,
~— IlrcD lrsH CRP
v tcas
- IH ,
CAS A\ /1
IL lraD tonl o
t’i‘ﬁ tasc fear tasr
\Y
Address IH X Row ><:>< Column X x Row
L
lrcH
rar |<th3 lrRRH
- IH
WE f \
ViL taa
toea
—_— IH
= 1/
ViL
Ipzc teop
—
toop
Ipzo
V —
/10 IH N y
(Inputs) ViL / cac \
lorr
v lciz loez
/O OH "] I
(Outputs) VoL Hi z < }( Valid Data Out \[ Hi z
«— lrac ——
“H” or “L” WL1

Read Cycle
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

trc
————  {Iras lrp —»
— - X \
RAS H \ 1] \
V,
IL t
CSH
lrcD «— IrsH tcrp
Vv
IH X e lcaAs —»
CAS Vi, \\ / /
lraD traL
lasr tasal lcaH task
Vi ' :
Address v X Row }O{ Column Row
IL I<—
— tewr ———
lraH twes
v twp
__ IH
WE \ /
ViL -
twer
trwe —
\V
—_ IH
OE
L
tDS tDH
I/O V“" y —
- \
Valid Data |
(Inputs) Vi, {valid Data In )
\Y
1/10 OH Hiz
Output
(Cutputs) |
“H” or “L” WLz

Write Cycle (Early Write)
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

trc
~——— Iras trp —»
—_ —_— -
RAS IH N /
ViL
-~ fcsSH—
« IrcD lrsH fcrp
v t
IH CAS
CAS v, \ \ i-/ /
IL traD
trAL
lasr tasc lean lasr
v | -
IH
Address v X Row }( X Column X x Row
IL )
|<4 fewe
lran lr
H twp
— \
WE v, \_t [
loeH
—_— IH -
OE /
ViL \ /| |toop \
tDZO lDS;tDH_»
tDZC t EZ
\Y)
/O He ’
(Inputs) v > Valid Data X
IL =— terz
loea
\Y
/0 OH Hi-Z Hi-Z
Outputs
(Outputs) VoL
“H" or “L” wi

Write Cycle ( OE Controlled Write)
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

trwc
lras lrp
— —\
V \r — v L
~yv-y IH
RAS v tcsH >
IL
trcD lrsH
v '« lecAs— ] erp
IH p r
CAS ViL \\ '/ /
lraH fcan "
SR
tasr lasc
VIH \ P'a
Address }( Row >O< Column >< >< Row
V, /r / p Y
IL
fonn tawp tewe
tCWD E—— tRWL
trwp —— ;
V|H ; wp
WE oy, / N/
lan
lrcs loea toen
IH r X
& \ \
Ibzd Ips
Ipzc o
\Y)
I/O IH \ [\)/alid. X
(|nputs) V“_ / toLs L ata in
toop
lcac -
loez
V ——
/O OH / Data
(Outputs) VoL 1::>< out
lrac
“H” or “L”" WLA

Read-Write (Read-Modify-Write) Cycle
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SIEMENS

HYB3164(5)805J/T(L)-50/-60

8M x 8 EDO-DRAM

tras =tRP=
— VI H— X |_ Irep . lrHCP R
RAS \ « > / \
V”_ ]
lrsH
lupPc ~—~|lcrP
lcrp teas ter || Loas lcas
VIH IH y
s ] \\ /. /
tcsH lraL
tasg |_| _EéH tasa TCAr tasc| | tcar EAﬁC lcan
Ve _ - r
Address v x Row mColumn 1X x Column ZX XColumn NX X
IL |
lrAD_
lrRH
lrcs E'ic H
WE ViH
Vi —/ tcac tcac S
taa laA
loes fcPa fcra torr
oH - loea -
OE \ /‘
OL T
lrac
lan toez
fcac lcoH tcoH
o VlH leLz
V Data Out Data Out Data Out
(Output) Vi, \ 1 2 N 5_
WL5
“H” or “L”

Hyper Page Mode (EDO) Read Cycle
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

< lras tR’i
- IH 3 lrco trHCP
RAS v \ \
IL
lrsH
tHpc ~—ilcrp
lerA lcas lcp tCAS feas
Vv
IH y ;
CAS 7 \\ / \ l /
IL tcsH traL
tASRe E‘_?,i\H fasd | fean t“_ic. lcaH las¢ fean
VIH y, r’ - L .r
Address v x Row molumn 1 K X Column ZX X Column NX X
IL |
lraD
lrRRH
lrcs E’fH
— ViH
WE / t t \
Vi, MiAC tquc
loes fcpa fcpa forF
loeHc loeHc
VOH loea -
OE \ \ "\ /‘_
VoL —X X
trac loep | toea loep| toea
lan toez
fcac loez toez
v lerz
I/O IH 7 .
Data Out [ Data Out i Data Out
©utput) % X D2t ou I D put 3 () pare

“H” or “L”

wL6

Hyper Page Mode (EDO) Read Cycle ( OE Control)
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SIEMENS

HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

y
lras i
- VIH _\ lrco trHCP
RAS / \
V”_ ]
lrsH
tupc ~—|[crP
tc|f_'i fcas lcp Leas fcas
Vv
IH y
CAS 7 \\ / / \ /
IL tcsH lrAL
tasr E‘_?,i\H lasa <l‘_ci\/-/ ILEE lcan E\ff lcaH
v [
IHT\4 Y - r
Address v x Row mColumn 1( X Column ZX X Column NX X
IL |
traD taa taa
lrRRH
lrgH
lrcs IRcH ]
tRCH— I*»' < tres P I**' +trcs
we M \ \
V”_ —/ L{ L{ \—
twpz twpz
tcac tcac
loes tcpa J tcpa loFF
\Y; loea
S OH /
S~ | \ /
~ lrAC
| taa toez
fcac twHz twHz
v lerz
I/0 IH V Data Out /* Data Out /- Data Out
(Output) Vi, A1 2 5‘0* N >_
wL7
“H” or “L”

Hyper Page Mode (EDO) Read Cycle ( WE Control)
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SIEMENS HYB3164(5)805J/T(L)-50/-60

8M x 8 EDO-DRAM

’fl_D§ IpH

lras tRP‘
. VIH _\ lrco lrHCP
RAS / \
V”_ ]
trsH lcrp
~ tHpc
lere _tcas tee || Loas | leas
v, [ _
s/ L/ NS /
tesH IrAL
L“i i _E.‘féH tA‘S_E <l‘c_fhr tﬁiE lcaH EAff lcaH
iy | ||
Address v, Eccj)c\ﬁ EQColumn 1X XCqumn Zx X(Column NX X
lrAD lrwi
fewr - fow fewe
twes= = | twew twes—| [ty twes+ |1 twen
twe twe twe
WE VHE—)\ /_\ /
ViL X \ v A
_ OH
OE v
OL
Ibs IoH tos|| tom

\%
IH 3\ X
I/O (Input) Vi, X DataIn 1 K —X Data In 2 D\

Data In N
7

“H or “L”

WL8

Hyper Page Mode (EDO) Early Write Cycle
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SIEMENS

HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

t
lras i
IH— | Irco
RAS v \
IL >
lrsH
tHpc ~—>lcrp
tcf’_’z lcas lep feas fep fcas
IH
CAS \\ / J \ /
IL lcsH traL
tasm| o tisg (4| tascl|fowy | sl fom
VIH Dg | - ]
Address Y Row Column 1X XCqumn ZX ) Column N X
IL i
ran lewt lewr lewt
lrwi
trcs lrcs lres
— ViH
WE v __/ / / /
twp twe twp
loex loen loen
v, : ~ - :
£ D V R
toop toop
Ips|| ton Ips || ton Ips || ton
toop
/O V|H
F X A
(npuy) Dataln ) (Y Daan HX Data In }_
IL 1
WL16
“H” or “L”
Hyper Page Mode (EDO) Late Write Cycle
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8M x 8 EDO-DRAM

HYB3164(5)805J/T(L)-50/-60

SIEMENS

WL17

i N 10,
no _J/ o
— eieq mu L ereq ﬁv A (sindino)
sa HO oll
] -
— ][] uQ.N || A
Hay vV Ha) o« Nmﬁﬂl vv] ovE]
g T s T DvO
IMO.N ™ ATWO.N .‘MON QQQ.N .N
AL Z19] zZi9[" ] T I an
vofc_mumn_ Av M c_mymn_mw ﬁ xc_ﬁmoﬁ w A\ A 1 erw_\v_
N |— —— l——  —— | ! HI
aaoy pza) aaoy $zq) _ ONQ“NTV A
vdo) vdo) _NUN °Zd] i
u_w \ \ H A
/lf L.\ ] .\l\ / - .\.\ HI |M|O-
_ vaop | " vao) v30) A
dm) dmy amy W q
amvy X amvy \ .,./ amvy \l N
\ / \ \ am
HI
[ T -— A
ALMH\MMN ~— amop —| | M7} -~ amo] —» M) Q\suwa\.\_m o4
aMdo] amdo} _ 1 _ _ A
Moy X xces_oo i xces_oo x uwnjoo MOA moy X " " SsaIppy
Tvﬁ& 1 iAvv mmmw o) — _Mm|§ A
4sv) o] Hvo) o) V)
) ava)
r s |__>
|v_\\ Svo)] J \ Sv) /[\ Sy // HI SV
] N
-« d¥0
] do) aod]
| HS&) oMd)
dd) HS) |__>
\ Svd
/,.| HI A —
dsv]

Hyper Page Mode (EDO) Read-Modify-Write Cycle
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

trc
lras trp
NS Vip —
RAS \ \
V“_ \ |
tcrp
trPc
\Y
—_— IH
WV
ViL trAH
lasr
lasr
Vv
IH ¥
Address >< Row X >§ Row
V, X 7 \
IL
VOH
I/O
HI-Z
(Outputs) VoL
“H” or “L” WL9

RAS Only Refresh Cycle
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

trc
—lRP ] lras trp
- VlH p
RAS / \ / \
V"_ -
lrrc  tcsr tcrp
tep trPc
\Y; lcHr
— IH -
CAS " / | /
tWRP»
twrH
|
VE IH
ViL
loez
\Y
E IH
ViL
lcop
Vv
110 H
(Inputs) Vi,
toop
VOH
I/10 \
HI-Z
(Outputs) VoL /
torr

I -+ o

WL10

CAS-before- RAS Refresh Cycle
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SIEMENS

HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

lrc

Vv lras
—_— IH 3
RAS

lrc
trp

lrp
[rAs
/N

t
trco RSH

\_
\%
TAS IH

lcHr tcrp —»
r
ViL trAD \\‘ ,
tasc twrp)
trar tasr
tase 71 [ || —o tCA'i_ for e
Vi, |
Address xROW Column X >< Row
L |
lrRH
lrcs —
ViH 7
w / V
lana
loea
—_— IH X {
o \ /
tD££ lcop
_Ipzo
“ toop —»
\Y
1/10 IH N |
Inputs 14
N OFF
. leLz t
OEZ
trac
\Y
/0 OH }:x
(Outputs) VoL \

Valid Data Out >— HI-Z ——
“H” or “L”

Hidden Refresh Read Cycle

WL11
Semiconductor Group
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

lrc - lrc -
lrp lrp
VIH \ [rAs / \ lras )‘:
RAS VIL i \
le— lRCD—»e— tRSH—> terr torn
Vin F
CAS ViL lraD \\\— /
f
it lasc tasr
_tA;SR T[T [ Hean | e
VIH £ vV y
Address ><Row><:>< Column X >< Row
V”_ X AN
twcs
— tweH twre| | twrH
V”_| twp "
wE \ L/
Ips toH
VIH
/o X Valid Data X
(Input) vV
IL
\Y
s, or HI-Z
(Output) VoL
“H” or “L”

WL12

Hidden Refresh Early Write Cycle
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IEME HYB3164(5)805J/T(L)-50/-60
S NS 8M x 8 EDO-DRAM

trp lrass— & lrrs
\Y
— _—\_
RAS " /
V”_ - /
:tRPC= t tCRP
L@ CHS
V|H :tcp=
cas N / /
’/
twrp
twrH
WE
OE
tCDD=
V
110 IH
(Inputs) Vi,
Joop
EOEZ
VOH
(Outputs) VoL / 77
‘tOFIV—'

I -+ o s

Self Refresh (Sleep Mode)
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SIEMENS

HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

; trc
v RP tras lrp
—_— IH
RAS /
ViL trpc \r / \_
ter | lcsr lcHr lrPc lcrp
VI H
CAS / \
VI L N |

trAH

\Y;
IH
Address Row
ViL .

twrH

[

VIH
=
ViL
v toop
110 IH
(Inputs) , HI-Z
IL
tcop
toez |
110 VOH
HI-Z
Outputs
(Outputs) VoL
lorr

I -+ o

WL15

Test Mode Entry Cycle
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SIEMENS

HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

RAS

CAS

Address

OE

110
(Inputs)

110
\Outputs)

WE

110
(Inputs)

/10
(Outputs)

Reﬂ Cycle:

Write Cycle:

lras trp
i ) - ]
\Jesg| o fer | ler ¢ gng
h R z Y
/ .
trac
lasc||. lcan l;qiﬁ

Column X ( Row
L [rrH

{ RP|L, | tan ;
VIH | t —| |+— LRCH
VIL |tt—p - CAC -

twrH tres toea
ViH
ViL
«—Ipzo—» | |feo
Vin le— lopp ——»-
v
IL Ibzo [orr,
leiz «— loez—
v Ok
OH 'bz NS
VoL Data Out i
twrp _£WCS - L
I RwL
v tewe
) fc
Vi

tos | |«—— torH—»
> -

|H N

HI-Z

CAS-before- RAS Refresh Counter Test Cycle
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HYB3164(5)805J/T(L)-50/-60

SIEMENS
8M x 8 EDO-DRAM

Package Outlines

P-S0OJ-34-1 (500 mil)
(Plastic Small Outline J-leaded Package)

g é 1)
€ £ 12.7t013
3 ©
o ™
hu T i / =
o7 FARA 1 ‘ <
+0H>§9 ‘Q— 0.75 max. * * i 1.941026 i
04>42 -004 - m 13.72t043
20.32 Seating Plane
1 17
22.25* 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 HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

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

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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