SIEMENS

8M x 8-Bit Dynamic RAM HYB 3164805J/T(L) -50/-60
(4k & 8k Refresh, EDO-version) HYB 3165805J/T(L) -50/-60

Preliminary Information

8 388 608 words by 8-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:
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
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-SOJ-34-1 500 mil HYB 3164(5)805J
P-TSOPII-34-1 500 mil HYB 3164(5)805T(L)
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HYB3164(5)805J/T(L)-50/-60
SIEMENS 8M x 8 EDO-DRAM

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 mods” supported
by Self Refresh.

Ordering Information

Type Ordering Package Descriptions

Code
HYB 3164805.J-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-TSOPIl-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-SOJ-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

A0-A12 Address Inputs for HYB 3164805J/T(L)
A0-A11 Address Inputs for HYB 3165805J/T(L)

RAS | Row Address Strobe

OE Output Enable B
1/01-/08 | Data Input/Output o
CAS | Column Address Strobe -
WRITE | Read/MWrite Input -
Vee Power Supply { + 3.3V) o
Vss Ground
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SIEMENS HYB3164(5)805J/T(L)-50/-60
8M x 8 EDO-DRAM

P-S0J-34-1 (500 mil)
P-TSOPII-34-1 (500 mil)

Vee O 10 3417 Vg
/01 {2 330 1/08
1702 3 320 1/07
1/03 (]4 3tp /o6
1/04 5 300 1/05
NC. []6 290 Vs

e 47 280 CAS

WRITE []8 270 OF

RAS gg 260 N.C.
NG 10 250 A12/N.C.*

A0 11 240 A1

A1 12 230 A10

A2 (13 220 A9

A3 14 210 A8

A4 15 200 A7

A5 16 190 4B

Ve 017 180 Vs

SPP02473
*Pin 25 is A12 for HYB 3164800J/T and N.C. for HYB 3165800J/T

I

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

TRUTH TABLE
{  FUNCTION ] | RAs | cas [WRWE| OE | Row | coL |  wo1- |
L R _ | ADDR|ADDR| w04
tandby H H-X X X X X High impedance
Read T L |mRow | coL | Dataout |
Early-Write Lo oL | x |mow|coL| oDaain
Delayed-Write [ H |ROW | cOL | Datain |
Read-Modity-Wite | L | L | H-L ! L-H|ROW| COL |DataOut Dataln]|
Hyper Page Mode Read [1stCycle | L | H-L | H | L |ROW | COL | DataOut
oy L [W-L| W | L | we |cOL| Damouw |
Hyper Page Mode Wiite |1stCycle | L | H-L | L | X |FROW cOL | Daain |
‘ ) _ [endCycle| L | H-L ;L | X | nma coL Datain
Hyper Page Mode RMW |1stCycle | L | H-L | H-L | L-H  ROW | COL |DataOut Dataln
2st Cycle L H-L H-L L-H n/a COL | Data Out, Data In |
RASonyrefteshn | | L | H | X | x |Row | ma | Highimpedance |
AS-before-RAS refresh ThHeL| L H| x ' x | nma Jﬂ}gm‘a@aaac?
est Mode Entry T TwHe] L L ] x| x | wa | Highimpedance |
Hidden Refresh =~ | READ |LHL| L | H . L | ROW | cOL | Daaout
| ~ JwmAmE JutHL| L | L | x |mow|coL| Daaln |
olf Refresh T HL] L H X . X X | High Impedance |
fLversiononly) [ B} L )
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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 .
Buffer Buffer O
WRTE - - d & f{ TJ P
CAS ‘Tﬂ ' . 8
Lyl No2 Clock [¢ ] W
Generator ]
1 Column 1] 11
===y Address i —— Ba— Col
I Buffers (11) olumn
A — Decoder
Al —» !
A2 —» Cod
A3 —p Refresh
Ad - Controller - Sense Amplifier 8 |
A5 — # I/0 Gating —
AB \»‘ 3
A7 —» Refresh ... 2048 T
A8 —b Counter {12) x8
U vy v
MO > JIKE: — T
A1 12 Row 1
! Row y Memory Array
o Address pop— 4096
Buffers (12) T Decoder : 4086 x 2048 x8
- : 4»
RAS - o] No.1 Clock [
Generator o
SPBO2464

- ]

Block Diagram for HYB 3165805J/T(L)

Semiconductor Group 153



SIEMENS

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

8M x 8 EDO-DRAM
_ —
1/011/02 1/08
Data IN Data OUT
Buffer Buffer «— OF
WRITE ———d & +
CAs F’—‘**»F—r - J 8
|
No.2 Clock ~
Generator |
10 Column
— Address ol
AQ —» l Buffers (10} Dgclgr;\:r
Al —f
A2 —>
A3 —> Refresh
Ad —» Controller  |q- Sense Amplifier 8
o 1/0 Gating
A6 —» v
o Refresh ‘T 1024 ?
A8 —» efres L n
A9 » Counter (13) <8
A0 —» 13 N
All —» U —3
Mzs i 13 Row : Memory Arra
Address - — 8192 Y y
Buffers (13) Decoder . 8192x1024 x8
| RIS
| '
RAS 4| No.1 Clock —T
Generator
SPBO2465
R - -

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 temperature FaNGE..........c.cceoirririecrniie sttt tacve s a et evnetnnas 0to70°C
Storage temperature TANGE..........coeceeveriiriieieir ettt et ere et eeeere e -55t0150°C
INPUOUIPUL VOIRAGE. ... -0.5to min {(Vcc+0.5,4.6) V
Power SUPPIY VOIRBGE. ..ot e -0.5Vio 46V
Power diSSIPAtION.......cccoiiiiiiiiici e e 1.0W
Data out current (Short CIrCUIL)..........cooeriiiii ittt 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
Ta=01070°C, Vsg =0V, Ve = 3.3V 203V, (values in brackets for HYB 3165805J/T)
Parameter Symbol Limit Values Unit | Note
min. max.

Input high voltage Vi 2.0 Vee+0.3 |V 1)
input low voltage Vi -03 08 \ 1)
Output high voltage (LVTTL) Vou 2.4 - \
Output H" level voltage (lout = -2mA)
Output low voltage (LVTTL) Vo - 04 \'
Output ,L“level voitage (lout = +2mA)
Output high voltage (LVCMOS) Von Vee-0.2 | - \
Output H" level voltage (lout = -100uA)
Ouput low voltage (LVCMOS) Vo - 0.2 \
Output ,L* level voltage (lout = +100uA)
Input leakage current,any input hy -2 2 pA
(0 V< Vin < Vee, all other pins =0 V
Output leakage current Tog -2 2 pA
(DO is disabled, 0 V < Vout < Vce )
Average Vcc supply current: Iecy

-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 Ioce - 2 mA |-
(RAS=CAS= vih)
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HYB3164(5)805J/T(L)-50/-60
SIEMENS 8M x 8 EDO-DRAM

DC Characteristics (cont'd)
Ta=01t070°C, Veg=0V, Ve =3.3V+0.3V, (values in brackets for HYB 3165805J/T)

Parameter ‘E 'Symborl' [ " 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 miq.)ﬁ - R

Average Vcesupply current, during lecs

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.) B

Standby Vcc supply current Iees - 200 A |-

(RAS=CAS= Vce-0.2V)

Average Vcc supply cur;ent du?iﬁngAS-beforé-i‘ lecs
RAS refresh mode: -50 ns version - 110 (140) i mA | 2) 4)
-60 ns version [ - 100 (120) | mA

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

Self Refresh Current {L-version ohi;) » lecr - 400 A

Average Power Supply Current during Self Refresh. |

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

Capacitance
Ta=01070 C, Ve =33V103V,f=1MHz
Parameter '\s\m{ioi’ Limit Values | Unit

n [ max.
Input capacitance (AO to A11,A12) | C, RE pF
Input capacitance (RAS, CAS, WRITE, OE) | G, o lr e
VO capacitance (O1-/08)  |Co lr e
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SIEMENS

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

8M x 8 EDO-DRAM
AC Characteristics 59
T,=0t070°CVec=33V203V, 1r=2ns
Parameter Limit Values o Unit | Note

-60 1
min. Imax.

common parameters
Random read or write cycle time - ns o
RAS precharge time o - ns
RAS pulse width 100k |ns
CAS pulse width 10k ns
Row address setup time - ns o
édw a&dress ﬁold time - ns
Column address setup time |- ns
Column address hold time - ns |
RAS to CAS delay time 45 ns
R_AStc; Column address delay time 30 ns '
RAS hold time |- ns
CAS hold time 50 |- ns 1
CAS to RAS precharge time - ns
Transition time (rise and fall) 50 ns |7
Refresh period for HYB3164805 128 |ms
Refresh period for HYB3165805 64 ms
Read Cycle
Access time from RAS - 60 ns (8,9
Access time from CAS 15 ns 18,9
Access time from column address 30 ns 8,10
OE access time 15 ns |
Column address to RAS lead time - ns
Read command setup time - ns |
Read command hold time 0 - Tns |11
Read command hold time referenced to 0 - ns |11

RAS
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SIEMENS

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

8M x 8 EDO-DRAM
AC Characteristics coni'd) 59
Ta=01070 ‘C,Vee =33V +0.3V,1;=2ns
Parameter ' Symbol Limit Values Unit | Note

-50 -60
min. ] max. |[min. | max.

CAS to output in low-Z towz 0 - 0 - ns |8
Output buffer turn-off delay forr 0 o 13 0 15 ns |12
Output buffer turn-off delay from ﬁ loEz 0 13 0 15 ns 12
Data to CAS low delay Inzc 0 |- 0 - ns (13
Data to OE low delay fbzo 0 - 0 - ns |13
CAS high to data delay teon 13 - 15 |- ns |14
OE high to data delay topo 13 - 15 - ns |14
Write Cycle
Write command hold time fweh 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 fawL 8 - 10 - ns
Write command to CAS lead time towt 8 - 10 - ns
Data setup t}me tos 0 - 0 - ns m16;
Data hold time ton 7 - 10 - ns |16
Read-modify-Write Cycle
Read-write cycle time Thwe ' 111 - 135 - ns
RAS to WE delay time o |67 |- 79 |- ns |15
CAS to WE delay time fewn |30 - 34 - ns |15
&)Iumn address to WE delay time tawD 42 - 49 - ns |15
OE command hold time foEH 7 |- 10 - ns
Hyper Page Mode (EDO) Cycle
Hyper page mode (EDO) cycle time [ 20 - 25 - ns
CAS precharge time lep 8 - 10 - ns
;\ccess time from CAS precharge Icea - 27 - 35 ns (7
Output data hold time fcom 5 - 5 - ns
RAS pulse width in hyper page mode | fas |50 | 200k |60 | 200k | ns
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SIEMENS HYB3164(5)805J/T(L)-50/-60

8M x 8 EDO-DRAM
AC Characteristics (con'q) 519
T,=0t070°C,V,c=33Vt03V,4=2ns
Parameter Symbol Limit Values Unit | Note
-50 -60
min. |max. |[min. |max.
CAS precharge to RAS Delay tence | 27 - 35 - ns
OE pulse width toer |7 - 10 - ns
OE hold time from CAS high togne |7 - 10 - ns
WE pulse width to output disable at CAS | rypz |7 - 10 - ns
high
Output buffer turn-oft delay from WE twpz 0 10 0 10 ns
Hyper Page Mode (EDO) Read-
modify-Write Cycle
Hyper page mode (EDO) read-write trawc | 51 - 66 - ns
cycle time
TAS precharge to WE tepwo | 41 - 49 - ns
CAS before RAS refresh cycle
CAS setup time V tosh 5 - 5 - ns
CAS hold time o 8 - 10 - ns
RAS to CAS precharge time fapc 5 - 5 - ns
Write to RAS precharge time twee |8 - 10 - ns
Write hold time referenced to RAS Iwad 8 - 10 - ns

CAS-before-RAS counter test cycle

CAS precharge time (CAS-before-RAS | et 35 |- 40 - ns
counter test cycle)

Self Refresh Cycle

RAS pulse width during self refresh thass 100k | _ 100k | _ ns |17
RAS precharge time during self refresh | /gps 84 _ 104 _ ns |17
CAS hold time during self refresh fons 50 |_ 50 | ns |17
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IEM HYB3164(5)805J/T(L)-50/-60
SIEMENS 8M x 8 EDO-DRAM

AC Characteristics (conrdy 3
TA_Oto70 'C, LCC_33V+O3V tt=2ns

Parameter Symbol

Limit Values Unit | Note
- s0 ] 60
-
Test Mode

[min. l"ax in Jmax. | |

Write command setup t|me ) o wrs 710 - 10 - J ns |18)
hdtaadhbtbihing "~ AU (. S U N AR N SHNN R
Wnte command hold 'ume wrh | 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.

ICC1, ICC3, ICC4 and ICC6 and ICC7 depend on cycle rate.

ICC1 and ICC4 depend on output loading. Specified values are measured with the output open.

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).

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 t{RAC (max.) can be met. tRAD (max.) is specified as a
reference point only: If tRAD is greater than the specitied 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 /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 I/O pins will
contain data read from the selected cells. If neither of the above sets of conditions is satisfied, the condition
of the /O 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 icpa 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.

2o

«
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SIEMENS HYB3164(5)805J/T(L)-50/-60

8M x 8 EDO-DRAM
- trc e
- - - tras . le tap >
V : b |
IH
RAS " \ / \
- tesH .|
- lrco  of« tasH ‘, - - terp o
v - lcas ‘
IH b
CAs V, \\\ / /
* trao traL ‘ -
tasn tasc loan_ tasr
Address v @( Hovf)@( Column Row
" trcH
tRAH ‘tggs _tRFrI- =
v ‘1
— IHF rg T
WE o |
v ‘ - toea .
— IH”, 7 ‘
= " Vo,
toze : ‘_tcou~
t tooo
v | fozo, - . .
s} H A | ‘
(Inputs) Vi A Toac
- - torr
v ‘ terz L loez -
| vo Yon R soaron —
(Outputs) VoL | HiZ Valid Data Out HZ —
;< trac ol
V/ "H™ or*“L” w1
Read Cycle
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SIEMENS

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

8M x 8 EDO-DRAM

\Y
/0 OH

\
io " —{Valid Data In 7
(Inputs) iL

- tre e .
w tras . ‘4,, thp -
Vv !
_FI A'_ IH f y
V, ~—
i l. lesH .
< IReD =~ e MRSH- e | fere |
\ ;
- lcas —»
- H ‘ :
CAS Vi “\\ /
traD ’H : taaL .
ffsni tasc | lICAH lasm
Vv 7 —— - | r -
Address VIH @: Row . Column Row
IL I | ;
?J }* i - tCWL ,,,1
RAH | twes
\' e t
P H -l [P
WE v, m / A
L .,,MCHJ
tawe -
YiL

"

Hi Z

(Outputs) VoL

wL2

Write Cycle (Early Write)
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SIEMENS

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

tap

W orL

Write Cycle (OE Controlled Write)
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%  wsin  Sew | QLTI
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y - tofc . t.‘Of ‘ :
ooy o 22— e X000
. loea : :
110 VOH Hi-Z @ Hi-Z
(Outputs) VoL




SIEMENS

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

frac

L

- tawc -
- lras - lap
Po- -
—_— VIH /_\_
RAS v - lesH -
IL
- t - tAsH - -
, RCD tonn R _Icnf
IH / ;
CAS WL ! T\\
|| taan | foal
_el e i -l lasa
fASJ N tasc, ‘ - -
Vi i o i
Address 2( Row . Column | Row
iL \
traD tawo - ; tCWL ‘
- tewp ' tRWL |
- i tawp - b g
v | | R
L H 7 7 ‘
w2 N7/
i e ‘r , tAA I >‘
Les. o ,i | foer
o Vi i : ; ‘
. fozo | . Ibs
fozc ‘ | t
v < i ! - DH
v ? i
(Inputs) v, . Data in ,////
| - fODD
Lleac -
v foez
/0 OH
(Outputs) vy, 1

wL4

Read-Write (Read-Modify-Write) Cycle
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HYB3164(5)805J/T(L)-50/-60

SIEMENS 8M x 8 EDO-DRAM

e lras —
RAS Viu R0 .  trce ;
iL
trsH
o MPc -
fo | lcas tcp toas teas
v | !
IH —Y\ ;
CAS v ! / \ /' }
- fost | - trat ;
| |
tasa LE%H tA‘s% Eﬁﬁ t’“ﬁgj foar th’G |fean ‘
VIH \ ‘ ‘ i ‘ | |
Address v Zx Row ACA Column 1, Column 2 ColumnN)(Z%(
L - :
lrap
lrAH
tncs? ‘ ‘tﬂ’éH
VlH 7, "_ﬂ ; : } |
L ‘ | feac ‘ L feac_ | ‘%
‘ L ta taa
foes tcra tora torFF
VOH ‘ loea
OE ' 4
o VoL YA AI
trac
- | taa loez
I lcac Jﬁoi ‘tcor-/‘
ez |
o " 1‘——"DtOf Data Out ‘ Data Out
(Output) v, a aa1 u)_a aaz U aaN " >_

WLS

"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 1'@\
I VIH taco S .
RAS Vi, i
|
1 tupe s = lcrp
tca fcas | fer | tCAS | lcas
v } e - ﬂ—b;
H ‘
cAS _/ | \\ J / J / ;
L fesH ! 1 e ‘
lasr, Eiw a# 1@” t’ls_(i it d fear jt/as ~—H:AH
VIH L ; | ‘ |
Address %Row mcommn 1 Column ZMCTMumn N@
IL T T
 tRap ‘ : } P
tape,
tR‘CS o i E.CH
S VIH 7, } : 1 ‘ :
WE Vi 52222 ‘ ‘ ' fcac ‘ fcac | QEE
| R /.Y S L A
i ‘fOES tcPA fcrPa | torr }
1 ‘tOEHC toerc i :
\" OH . ‘OEA DA I
oE 7700, W
OL i | I
‘ trac foer, toea loep. toea
| taa i~ IOEZ’
| “_tCAC toez . loez ‘
\ \ |
y leiz ‘ !
'g) H Data Out Data Out Data Out
(Output) v y 1 J 2 N

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
- - oo tRAS — <’RF>;
V|H trco tarce o
RAS v \" ' / \
IL Y
CAS ‘
L losH R N L ha
bono DA lsc |l g lfoay | Bse o |
v P ) ; ! ' ' !
IH 7 — 1 \
Address A Column 1 », Column 2 Column N
7GRN o NOZX
Jdran !m b
.erH.
tacs ‘ | b Lacy
- IRCH = = = < trecs Rﬁ«”*-» = tacs \
— VIH/ ] T ; ‘
we w0 \J | \ 7 |
| twe
{:WPZ fcac fcac ‘
i - i - R—]
bes ke L tea LM,
Vou Lloea_ ! |
OE VOL ‘ A 1 /c
- . Imrac ‘
. tas R ~tosz>
1«,,,@5(2-. - twHz . MHZ
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1o Vi -

(Output) VL

v, A "H orL

Data Out Data Out Data Out \
1 2 N

wL7

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

SIEMENS " 8M x 8 EDO-DRAM

(-

‘- I laas
5 V|H—\ trco
RA AN )
i ;
PUN 1
joid Cdos | tr ] las o foas
v ! L 1 ‘
IH
CAS / —L/—\_/ \ / ‘;
Vi i
i tCSH L fRAL
task l ‘tRAH tAsc ICAH ; tsc\ tCAH ﬁ/ﬁg lcar
S | ‘ 1
garess 7T )@(c)@(c)@(c@
| trap . : ; ﬁgthL“
o, few oewL L. fCWL ‘
twcs»{‘ ‘* _tﬂ’ﬂ twes > ‘m[@ twes= '+ twen
Pootwe || twe twe
__ ViH *T*"' - 7l >5;;5 0
IL 1 1 I 1
! i I
| |
v | -
J— OH
o, WW
oL i
.!?i o, Jos _ ton_ tog

VO (input) m Data In 1 )@( Data In2 Walm

“H” or"L"

WwLs

Hyper Page Mode (EDO) Early Write Cycle
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SIEMENS

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

8M x 8 EDO-DRAM
- tFlAS _ — - iﬂ
|
V|H trco
RAS -
o biec fasH (= leap
t“"ff leas. }«f@, feas tc” Jfeas
y e N y
IH
CAs Vn.——/ : R\ / I\ P \ / ;i
‘ ] tRAL
tASR; F@‘H tAF::‘ LC':H sc tCAH : fCAH i
v : ‘ \
IH
Address v @ Row WCoiumn1 Column 2@Column N
IL T
trao | ‘ lewe lcwﬂ lowr
i ‘ i | ‘ ‘ tawt |
Ircs | __fncs ! ¢§7£5_.‘
__ ViH = g .
WE
v LA ﬁ / \ L2
twe itwp twe
loen ‘fOEH ‘tgﬂ
e |- ‘
— OH Y 1
N7/ Y/ Y i
oL ‘ tooo ‘ fooo
tos tDH tDs ton | Ibs o
toop ‘
o VlH Data F}_& Data in )_a Data In
Input
(Input) V'L '
5 WL16

Hyper Page Mode (EDO) Late Write Cycle
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8M x 8 EDO-DRAM

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

SIEMENS

. G
™ vy HaGp . Z30
l%T : ﬁﬂ '
_ waoy ™|

sa}
J j:e.;, quoﬁ - .Al\\‘[uwmﬂ
wcf [T ooy

ey .m . e Lo
mop s amop - ™oy J ﬁ oy q\s& - amo) —e mo&
L om0 a0 — - —ams)
Moy uwnje) I////QCEJ_OO 1/2 cE:_oo_ é Moy %
vt B i -
- - Pumac/ Il - 5} Lmd ” Y
iusw) iy HY2] L HY9) [ f% W
ns&
I /4 \_/
-_— ! O I—
- dHOp ¥ 1
ao5) -
- ~HSH] B MHd)
- ] | -
g \
T‘\: B — ] — d

wL17 J

Jo\,a::_:.ov

/|
IO> on

T (sinduy)

oil
HI A
20
ET'Y
A
A ssalppy
Hi A
4_>
sv2
HI A D
n
" A
A

Hyper Page Mode (EDO) Read-Modify-Write Cycle
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SIEMENS

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

Address

\Y
o OH

W7 B

8M x 8 EDO-DRAM
- tac -
- laas - - tap &
__ v |
RAS IH \ J—\_
iL |
; tere
[tapc -
Vi, - ‘
CAS
iL traH W

lasr
- -

(Outputs) VoL

RAS Only Refresh Cycle
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SIEMENS HYB3164(5)805J/T(L)-50/-60

8M x 8 EDO-DRAM
- - . . trc -
- tFiP - . rRAS -] - t,qP - - ,‘
Vv ‘ ;! |
Ras "/ \ / \
iL 3 |
tapc  fesn. ! terp|
| fop f ‘ } : | tarc |
v - - - - leHr - - -
CAS ‘
WE
OE

. fozp
e\ —— G

. fooo o
1 |
v F
Vo oh— HI-Z
(Outputs)\./OL /
» loFF

"H” or*L”

WL10

CAS-before-RAS Refresh Cycle
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SIEMENS

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

8M x 8 EDO-DRAM

S
- Irc - lre -
! . i \ ;
v, - tras .\ - e - trAs - tHP.}
RAS \ / & /_\_
L g | | |
‘ i« oD - task - “ !
‘ « levp = = lcre >‘
CAS
Address
WE
OE W ‘ v
I ;
. cooﬂ‘
« looo -
v ‘
GO * 2
nputs ‘
(inputs) L Lfcg& lorF
| - o | toz tOE; N
L trac - - - -
\
OH
:/(())utputs) Yo, @( Valid Data Out ﬁ)— HI-Z ——
VA “H" or "L" WL
Hidden Refresh Read Cycle
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SIEMENS

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

D
>
[

trc

Address

'j" twew twap
- e - e

twr

- -

v ‘
Vo H :ZZZZX Valid Data KZZZ%ZZ%EEZZZZEZZZE
(Input) iL

\
o] OH
(Output)

VoL

"H" or*L"

Hidden Refresh Early Write Cycle
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IE HYB3164(5)805J/T(L)-50/-60
s MENS 8M x 8 EDO-DRAM
L S i _ . _ e
- tap - trass - r trps -
v | i ;
Ho T\ ‘ ‘
RAS viL ‘ \ 7 / \_
‘. terc, s 4 feap,
;LCSﬂ ! - fcHs ’i - -
v y_fcp \\ | |
@\ L /X
1 tMin 4 .
‘ twrt \

110 VIH i

Joor.
P jOEZ
\" :
He} OHj 7
(Outputs) VoL 7] HI-z
torr
"H" or L wL13
Self Refresh (Sleep Mode)
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HYB3164(5)805J/T(L)-50/-60
SIEMENS 8M x 8 EDO-DRAM

4 - trc -
v = e tras e~ lrr -
H '
RAS / \ /‘ \
ViL L lrrc N ‘ ‘
' |
Ler .‘ {gsgi i, lchR tarc fcn/f:
v | o
—_ IH ;
s [N\ / 74
\‘
tash| | tran
‘ rd' - -

twrs’J | twrH

_ V|H
Vi

7\ I
=

O R /A,
, L thEZ _
(Gutputs) vzr m> .
o

WL15

Test Mode Entry Cycle
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SIEMENS

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

8M x8 EDO-DRAM
- lras R
Read Cycle: —N\ MHii—\—
AAS Vi k f
Vi 4
jcsg\_ fevn < ter |2 tJasn k |
ThS | ' V7
Vin \ } :
ViL !
Y Lo =
Address v::“
W w2227 \% W. e |
twen tres | fOEA ! |
o o W
i
i - Ipzg +!| ‘ | ' offeon,
(Inputs) Vi ' o tpzo— > : l torr i
Vo Von ‘ 1‘ o loz o loez -
(Outputs) VoL ; <2 >< Data Out —
i . i
Lwnpu ) Yv:cs‘ -~ lwm o
Write Cycle: v - ttCWL o
. ! - -
WE v,r - - 7 "( wer é;;;;;;;;;/
OE
YDs - -l -
110 v —
N 777777/ 7777/ R 77/ 7 VI V1777
110 v
(Outputs) vy H HI-Z

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

8M x 8 EDO-DRAM
Package Outlines
P-S04J-34-1 (500 mil)
(Plastic Small Outline J-leaded Package)
.El E l 127t018 K
I
o| ©f
| —
+ + | j
| N94tozs |
ol Br2t08 _|
Seating Plane

18

e

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

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

ﬂ - jﬁ f
'Q A4
9:4$J, ~—[02 W] 34x - 0.1

ARHARAAABARRAR AAAR

O
SJHEOHE T HE L H
/11 9
/ 2225048

/ - f—

y .
Index Marking

, 1) Does not Inciude 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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