SIEMENS

4M x 16-Bit Dynamic RAM HYB 3164165BT(L) -40/-50/-60

(8k, 4k & 2k Refresh, EDO-version)

HYB 3165165BT(L) -40/-50/-60
HYB 3166165BT(L) -40/-50/-60

Preliminary Information

4 194 304 words by 16-bit organization
0 to 70 °C operating temperature
Hyper Page Mode - EDO - 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 69 84 104 | ns
typc |Hyper page mode (EDO) 16 20 25 ns
cycle time

Single + 3.3 V (x 0.3V) power supply
Low power dissipation:

-40 -50 -60
HYB3166165BT(L) 864 702 558 | mW
HYB3165165BT(L) 486 396 324 | mW
HYB3164165BT(L) 306 252 216 |mW

7.2 mW standby (TTL)

3.6 mW standby (MOS)

720 pA 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 3164165BT)
4096 refresh cycles/ 64 ms, 12 R/ 10C addresses (HYB 3165165BT)
2048 refresh cycles/ 32ms, 11 R/11C addresses (HYB 3166165BT)
128 ms refresh period for L-versions

Plastic Package: P-TSOPII-50 400 mil
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

This device is a 64 MBit dynamic RAM organized 4 194 304 x 16 bits. The device is fabricated in an
advanced first generation 64Mbit 0,35 pum CMOS silicon gate process technology. The circuit and
process design allow this device to achieve high performance and low power dissipation. The
HYB3164(5)165BT operates with a single 3.3 +/-0.3V power supply and interfaces with either
LVTTL or LVCMOS levels. Multiplexed address inputs permit the HYB3164(5/6)165BT to be
packaged in 400mil wide TSOPII-50 package. These packages provide high system bit densities
and are compatible with commonly used automatic testing and insertion equipment. The
HYB3164(5/6)165BTL parts have a very low power sleep mode“supported by Self Refresh.

Ordering Information

Type Ordering Package Descriptions
Code

8k-refresh versions:

HYB 3164165BT-40 P-TSOPII-50 400 mil EDO-DRAM (access time 40 ns)
HYB 3164165BT-50 P-TSOPII-50 400 mil EDO-DRAM (access time 50 ns)
HYB 3164165BT-60 P-TSOPII-50 400 mil EDO-DRAM (access time 60 ns)
HYB 3164165BTL-50 P-TSOPII-50 400 mil EDO-DRAM (access time 50 ns)
HYB 3164165BTL-60 P-TSOPII-50 400 mil EDO-DRAM (access time 60 ns)
4k-refresh versions:

HYB 3165165BT-40 P-TSOPII-50 400 mil EDO-DRAM (access time 40 ns)
HYB 3165165BT-50 P-TSOPII-50 400 mil EDO-DRAM (access time 50 ns)
HYB 3165165BT-60 P-TSOPII-50 400 mil EDO-DRAM (access time 60 ns)
HYB 3165165BTL-50 P-TSOPII-50 400 mil EDO-DRAM (access time 50 ns)
HYB 3165165BTL-60 P-TSOPII-50 400 mil EDO-DRAM (access time 60 ns)
2k-refresh versions:

HYB 3166165BT-40 P-TSOPII-50 400 mil EDO-DRAM (access time 40 ns)
HYB 3166165BT-50 P-TSOPII-50 400 mil EDO-DRAM (access time 50 ns)
HYB 3166165BT-60 P-TSOPII-50 400 mil EDO-DRAM (access time 60 ns)
HYB 3166165BTL-50 P-TSOPII-50 400 mil EDO-DRAM (access time 50 ns)
HYB 3166165BTL-60 P-TSOPII-50 400 mil EDO-DRAM (access time 60 ns)
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SIEMENS

HYB3164(5/6)165BT(L)-40/-50/-60

4M x 16 EDO-DRAM

Pin Configuration

P-TSOPII-50 (400 mil)

O )
vce 1 50
/01 2 49
102 3 48
/03 4 47
1104 5 46
vce 6 45
/05 7 44
/06 8 43
107 9 42
/08 10 41
N.C. 11 40
vCC 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
AS 24 27
Vec 25 26

N N [ N N [ N [ N N N[ N [ N[ N N N [ N N [ O N o

J

VSS
/016
/015
/014
/013
VSS
/012
/011
1/010
1/09
N.C.

i<
0
n

CAS
A

c
e
n

OE

N.C.

N.C.
Al12/N.C. *
A11/N.C.**
Al10

A9

A8

A7

A6

VSS

* Pin 33 is A12 for HYB 3164165BT(L) and N.C. for HYB 3165(6)165BT(L)
** Pin 32 is A11 for HYB 3164(5)165BT(L) and N.C. for HYB 3166165BT(L)

Pin Names
A0-A12 Address Inputs for 8k-refresh version HYB 3164165T(L)
AO0-A11 Address Inputs for 4k-refresh version HYB 3165165T(L)
A0-A10 Address Inputs for 2k-refresh version HYB 3166165T(L)
RAS Row Address Strobe
OE Output Enable
I/01-1/016 Data Input/Output
UCAS, LCAS | Column Address Strobe
WE Read/Write Input
Vce Power Supply (+ 3.3V)
Vss Ground
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SIEMENS

HYB3164(5/6)165BT(L)-40/-50/-60

4M x 16 EDO-DRAM

TRUTH TABLE

FUNCTION RAS | LCAS | UCAS | WE OE | ROW | COL | l/O1-
ADDR | ADD |I|/O16
R

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 |Dataln
(Early-Write)
Write:Lower Byte L L H L X ROW | COL | Lower Byte:Data Out
(Early-Write) Upper-Byte:High-Z
Write:Upper Byte L H L L X ROW | COL | Lower Byte:High-Z
(Early Write) Upper Byte:Data Out
Read-Modify- L L L H-L |[L-H| ROW | COL | Data Out, Data In
Write
Hyper Page Mode | 1st L H-L | H-L H L ROW | COL | Data Out
Read (Word) Cycle
Hyper Page Mode | 2nd L H-L | H-L H L n/a | COL | Data Out
Read (Word) Cycle
Hyper Page Mode | 1st L H-L | H-L L X | ROW | COL |Dataln
Early Write(Word) | Cycle
Hyper Page Mode | 2nd L H-L | H-L L X n/a | COL |Dataln
Early Write(Word) | Cycle
Hyper Page Mode | 1st L H-L | H-L H-L |L-H| ROW | COL | Data Out, Data In
RMW Cycle
Hyper Page Mode | 2st L H-L| H-L | H-L |[L-H| n/a | COL |DataOut, Data In
RMW Cycle
RAS only refresh L X X | ROW | n/a |HighImpedance
CAS-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 ROW | COL | Data Out
(Read) L
Hidden Refresh L-H- L L L X ROW | COL | Dataln
(Write) L
Self Refresh H-L L H X X X X High Impedance
(L-version only)
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

/01 1/02 /016
WE | |
UCAS — &
T~AG L Data in Data out ray=
LCAS Buffer Buffer ~<—OE

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

Column -
9 Address Nl Column
AO—> :V'\ Bufer(9) /| Decoder
Al —
A2 —»
A3 —p Refresh [<*— ifi
Ve Aihecig il Se/nse Ampllfler@
e L I/O Gating
AG —» A A
A7 —p Refresh ‘ 512 ‘ ‘
A8 —» Counter (13) X16
A9 —» @ v "
Al0—™ —
All—» Row Row Memory Array
A12— 13 )| Address 13> Decoder| 8192 | g195y510x16
Buffers(13) |
———
—_— No. 1 Clock %
RAS —|Generator

Block Diagram for HYB 3164165BT(L)
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

/01 1/02 /016
WE 4 | |
UCAS — &
T~AG L Data in Data out ray=
LCAS Buffer Buffer ~—OE

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

Column <
10 )| Address o '\} Column
A0 —» Buffer(10) V| Decoder
Al —
A2 —»
A3 —p Refresh . ifi 16
A4 —» Controller |=— S?/rgzg?npllfler<
A L 2
AG —» A A
A7 — Refresh
AS —» Counter (12) ‘ 1)(()%2 ‘ ‘
A9 —» !12! Y 1A
Al0—™ ——
All—» Row Row Memory Array
12 Address 12 Decoder| 4096 4096x1024x16
Buffers(12) I
———
—_— No. 1 Clock %
RAS —*|Generator

Block Diagram for HYB 3165165BT(L)
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

/01 1/02 /016
UCAS — &
TCAG g Data in Data out ray=
LCAS Buffer Buffer < OE

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

Column d
11>»| Address Nl Column
AQ—» Buffer(11) = 1/> Decoder
Al —»
A2 —»
A3 —p Refresh <= ifi
A4 —» Controller |=— S?/rng?p“ﬂer< -
N L ating
AB —» A A
A7 —p Refresh l 2048 H
A8 —p Counter (11) X16
N ~ub e
A10—™ —
Row Row Memory Array
11 )| Address 11> Decoder| 2048 | 5048x2048x16
Buffers(11) I
———
_— No. 1 Clock %
RAS —™Generator

Block Diagram for HYB3166165BT(L)
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SIEMENS

HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

Absolute Maximum Ratings

Operating temperature range.........c...ccocvveeenn.
Storage temperature range.......cccccceeeeeeiiieinns
Input/output voltage...........cocveerviieieniiieennenn,
Power supply voltage.........cccocveeeviieeiniinenen.
Power dissipation...........ccccceeiiieeiiiiee e,

Data out current (short circuit)...........cc.ccueee.ee.

Note

.................................................................... 0to70°C
............................................................ — 5510150 °C
......................................... -0.5 to min (Vcc+0.5,4.6) V
............................................................. -0.5Vto4.6V
......................................................................... 11w

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, Ves =0V, Vee =3.3V £ 0.3V

Parameter Symbol Limit Values Unit Note
min. max.

Input high voltage Vi 2.0 Vce+0.3 vV 1)

Input low voltage V. -0.3 0.8 vV 1)

Output high voltage (LVTTL) Vou 2.4 - V

Output H“level voltage (lout = -2mA)

Output low voltage (LVTTL) VoL - 0.4 \Y

Output | tevel voltage (lout = +2mA)

Output high voltage (LVCMOS) Vou Vce-0.2 - Vv

Output H“level voltage (lout = -100uA)

Ouput low voltage (LVCMOS) Voo - 0.2 Vv

Output | “level voltage (lout = +100uA)

Input leakage current,any input Ly -2 2 MA

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

Output leakage current lowy -2 2 MA

(DO is disabled, 0 V < Vout < Vcc)
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SIEMENS

HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

DC-Characteristics (cont’ d)

T,=01t070°C, Ves =0V, Vee =3.3V £0.3V

Parameter Symbol refresh version Unit Note
2k 4k 8k
Operating Current leca
-40 ns version 240 135 85 |mA |2)3)
-50 ns version 195 110 70 |mA |4)
- -60 ns version 155 90 60 |mA
(RAS, CAS, address cycling: tRC = tRC min.)
Standby Current (RAS=CAS= Vih) lcco 2 2 2 |mA |-
RASOnlyRefresh Current: lccs
- -40 ns version 240 135 85 |mA |2)4)
-50 ns version 195 110 70 | mA
-60 ns version 155 90 60 |mA
(RAS cycling: CAS = VIH: tRC =tRC min.)
Hyper Page Mode (EDO) Current: lcca
-40 ns version 100 100 100 |mA |2)3)
-50 ns version 65 65 65 |mA |4)
-60 ns version 45 45 45 | mA
(RAS =V, , CAS, address cycling: tHPC=tHPC min.)
Standby Current (RAS=CAS= Vcc-0.2V) lces 1 1 1 mA |-
Standby Current (L-Version) lces 200 200 200 |pA |-
(RAS=CAS= Vcc-0.2V)
CAS Before RAS Refresh Current lecs
-40 ns version 240 135 85 |mA |2)4)
-50 ns version 195 110 70 | mA
-60 ns version 155 90 60 |mA
(RAS, CAS cycling: tRC = tRC min.)
Self Refresh Current (L-version only) lecr 400 400 400 |pA
(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 =33V 03V, f=1MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (AO to A11,A12) Cu - pF
Input capacitance (RAS, CAS, WE, OE) Co - pF
I/O capacitance (1/01-1/016) Co - pF
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

AC Characteristics 29 ACB4-2E
To=0t070°C,Vec=3.3V+0.3V,t;=2ns

Parameter Symbol Limit Values Unit |Note
- 40 -50 - 60

min. |max. [min. |jmax. |min. max.

Common Parameters

Random read or write cycle time tre 69 - 84 - 1104 | - ns

RAS pulse width tras 40 | 100k | 50 |100k | 60 | 100k | ns

CAS pulse width tens 6 |100k| 8 |100k| 10 | 100k | ns

RAS precharge time trp 25 | — | 30| — | 40| - | ns

CAS precharge time tep 6 - 8 - 10| - | ns

Row address setup time tasr 0 - 0 - 0 - ns

Row address hold time tran 5 - 7 - 10 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time tcan 5 - 7 - 10 - ns

RAS to CAS delay time tren 9 |30 | 11 | 37 | 14 | 45 | ns

RAS to column address delay time | tzap 7 20 9 25 12 30 ns

RAS hold time trsn 6 - 10 | — | ns

CAS hold time tesH 32 | - | 40 48 | — | ns

CAS to RAS precharge time tere 5 - 5 - 5 - | ns
Transition time (rise and fall) tr 1 50 1 50 1 50 ns |7
Refresh period for 8k-refresh-version | tger - 128 | - 128 | - | 128 | ms
Refresh period for 4k-refresh version | tger - 64 - 64 - 64 | ms
Refresh period for L-versions trer - 128 | - 128 | - | 128 | ms
Read Cycle

Access time from RAS trac - | 40| - | 50| - | 60 | ns [8,9
Access time from CAS teac - 10| - | 13| - | 15 | ns [8,9
Access time from column address tan - 20 - 25 - 30 ns |8,10
OE access time toea - |10 | - | 13| - | 15 | ns
Column address to RAS lead time traL 20 - 25 - 30 - ns

Read command setup time tres 0 - 0 - 0 - ns

Read command hold time tren 0 - 0 - 0 - ns |11
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

AC Characteristics  (cont) 26 AC64-2E
To=0t070°C,Vec=3.3V+0.3V,t;=2ns

Parameter Symbol Limit Values Unit |Note
- 40 -50 - 60

min. |max. [min. |max. |min. max.
Read commarmld time trrH 0 - 0 - 0 - ns |11
referenced to RAS
CAS to output in low-Z tes 0 - 0 - 0 - | ns |8
Output buffer turn-off delay tore 0 10 0 13 0 15 | ns |12
Output buffer turn-off delay from OE | tog, 0 |10 | 0 | 13| 0 | 15 | ns |12
Data to CAS low delay toze 0 - 0 - 0 - | ns |13
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 tonp 10| - | 13| - | 15| - | ns |14
Write Cycle
Write command hold time twen 5 - 7 - 10 - ns
Write command pulse width twe 5 - 7 - 10 - ns
Write command setup time twes 0 - 0 - 0 - ns |15
Write command to RAS lead time trwiL 6 - 8 - 10 - ns
Write command to CAS lead time tew 6 - 8 - 10 - ns
Data setup time tos 0 - 0 - 0 - ns |16
Data hold time ton 5 - 7 - 10 - ns |16
Read-modify-Write Cycle
Read-write cycle time trwe 89 - 109 - 133 - ns
RAS to WE delay time tewn 52 | — | 65| — | 77| - | ns |15
CAS to WE delay time tewn 22 | - | 28| - | 32 | - | ns |15
Column address to WE delay time tawn 32 - 40 - 47 - ns |15
OE command hold time toen 5 - 7 - 10| - | ns
Hyper Page Mode (EDO) Cycle
Hyper page mode (EDO) cycle time | typc 16 - 20 - 24 - ns
Access time from CAS precharge tepa - 22 - 27 - 32 | ns |7
Output data hold time teon 3 - 5 - 5 - ns
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SIEMENS

HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

AC Characteristics (cont) 29

To=0t070°C,Vec=3.3V+0.3V,t;=2ns

AC64-2E

Parameter Symbol Limit Values Unit | Note
- 40 -50 - 60

min. |max. |min. |max. |min. max.
RAS pulse width in hyper page mode | tgas 40 | 200k | 50 | 200k | 60 | 200k | ns
CAS precharge to RAS Delay trupc 22 | — | 27| - | 32| - | ns
OE pulse width toep 5 - 5 - 5 - | ns
OE hold time from CAS high toenc 5 - 5 - 5 - | ns
Output buffer turn-off delay from WE | tyg, 0 10 0 13 0 15 | ns
OE setup time prior to CAS toes 5 - 5 - 5 - | ns
Hyper Page Mode (EDO) Read-
modify-Write Cycle
Hyper page mode (EDO) read-write | tprwc 44 - 54 - 63 - ns
cycle time
CAS precharge to WE tepwp | 34 | — | 42 | — | 49 | - | ns
CAS before RAS Refresh Cycle
CAS setup time tesr 5 - 5 - 5 - | ns
CAS hold time tenr 5 - 5 - | 10| - | ns
RAS to CAS precharge time trpc 5 - 5 - 5 - | ns
Write to RAS precharge time twre 5 - 5 - 10 - ns
Write hold time referenced to RAS | tyeu 5 - 5 - 10 - ns
Self Refresh Cycle (L-versions only)
RAS pulse width trass | 100K 100k | |100k | _ | ns |17
RAS precharge time trps 69 | — | 84 | — |104| - | ns |17
CAS hold time teps 50| - | 50| - |50 | — | ns |17
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-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 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 tDZ0O must be satisfied.

14) Either tCDD or tODD must be satisfied.

15) tWCS, tRWD, tCWD, tAWD and tCPWD are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If tWCS > tWCS (min.), the cycle is an early write cycle and the 1/O pin
will remain open-circuit (high impedance) through the entire cycle; if tRWD > tRWD (min.), tCWD > tCWD
(min.), tAWD > tAWD (min.) and tCPWD > tCPWD (min.) , the cycle is a read-write cycle and 1/O pins will
contain data read from the selected cells. If neither of the above sets of conditions is satisfied, the condition
of the 1/0O 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
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HYB3164(5/6)165BT(L)-40/-50/-60
SIEMENS 4M x 16 EDO-DRAM

tRC -]
- lras— o) e thRp —»
_— -
RAS V'H \ / \
IL - lesH - ;
<~ [rcD — »l lrsH . < CRP
UCAS Vi, - tecas——» ;
[CAS | \\ / /
- trap lraL — =
tasr tasc| | |[feaH, tasr
VIH B —
Address >< Row X:X Column X X Row
V”_ -/
S I S lrcH
tRAH ‘EES Az;__‘; _
IH
WE f
iL ta . \
B loea _
— IH
OF ' \ -/
IL
Iozc lcop
tozo loop _
V —
I/10 IH \ /
(Inputs) Vi, V4 fcac \
T g o Jlorr
v lerz foez
Vo o i . FV lid D Out %\ HiZ
Ooutputs - HiZ alid Data Ou i
(Outputs) oL /
~— lrac ———»
‘H” or L” w1
Read Cycle
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

lrc
» lras—— wlle trRP —»
V —\, \
RAS IH \ / \
ViL
lcsH .
~——1IrcD 1= trsH - lcrp
UCAS \Y; ¢
—_— IH 3 - lcAs —»
[CAS \\( 7 / /
IL lrAD _ tear .
tASR‘ tasc lcan . tasr
VIH —
Address x Row Column Row
ViL
% = teww. ——
lraH twes
v - twp
I IH
E
W ViL \ /
_twen
lrwt ——>
\Y/
— IH
OE
ViL
tDS _ tDH=
Vo VIn A
[ \
(Inputs) Vi !C/alld Data In
1) Vou
HiZ
Outputs
(Outputs) VoL
‘H” Or ‘L” WL2

Write Cycle (Early Write)
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HYB3164(5/6)165BT(L)-40/-50/-60
SIEMENS 4M x 16 EDO-DRAM

- lrc
) - lRAS——— |« lRPp —»
_— -
RAS IH \ ) \
V,
IL -~ lesH———— &
- Ircp - lrsH - lerp
UCAS \ ~—toas —» e
—— IH
LCAS V. \\r /—/ /
IL lrAD toal -
t/LSR‘ tasc AtCAH, lasr
VIH | ——
Address X Row }( X Column X X Row
ViL )
‘0‘ fewe
lrar frwr
H twp
—_— \
WE
L \x 7/
loeH
— IH
E
© Vi \ /| Itoop
tDZC t EZ
110 V”" 3\ ]
L .
(|npUtS) v [ Valid Data X
IL lerz
. loEa
V
110 OH Hi-Z Hi-Z
Outputs
(Outputs) VoL
H” or L” W

Write Cycle (OE Controlled Write)
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HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

SIEMENS

H” or L

- lrwe -
- lras - lrp
\ — v \_
Shc IH
RAS - esw — 5
L ;
- lrcp —>= I‘CARSSH ‘ lcrP
UCAS
IH
W /7
lraH lcan
- - tA - tASR
lasr ‘S(i -
\ /s
Address IH Row ><>< Column P( >< Row
V, 3; / \
IL
tawp fewt ‘
lraAD t IR
~ > CWD ——* lrw
- lrvp — » >
twp .
IH 7
WE Vi / \k y
bha—»
_Ircs loEA tOEH‘
IH \ r \
OE V”_ T\r \
 |Ibzo J . Ips.
]
DZ—C> -~ lpH -
/O IH \ S/alid_ X
/ . Datain
(Inputs) v tor
- loop
fcac -
loez
VOH -~
110 }CX Data
(Outputs) VoL \ out
B Irac _

WwL4

Read-Write (Read-Modify-Write) Cycle
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

f
- lras > ‘RP>
S HT IrcD P [rHCP o
RAS \~ > \
IL 4
f
tHpc RSH ! anltcrp
lcrp B ot
I tcas Y tcp < CAS | - tCA54>
UCAS IH
lcsH . traL
tA§5 | _EE’éH lasg EEA;H tiS_E tCAIl E‘\_Sf fCAi
\Y
IH \ \
Address x Row Column 1K X Column ZX X Column NX X
V”_ £
Irap_
[RRH
lrcs LR.CH
_— ViH
WE ]
ViL L leac, fcac \—
o fan taa .
loes | fcpa B fcpa  [oFF .
oH loea_ |
oE \ /
OL T
lrac
laa loez
fcac tCOIi lcoH
o V|H leiz
[ X /\/ \
Data Out Data Out Data Out
(Output) v, \ 1 }'(X 2 §'<X N >_
WL5
‘H”or L”

Hyper Page Mode (EDO) Read Cycle

Semiconductor Group 18



SIEMENS

HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

RAS

Address

I/O

IH

Output
(Output) Vi,

H” or L

f
< lras il
- lrcD - lrHCP . s
_ lrsH
- tHpc > = [crRP
fere fcas fcp tas fcas
N /
fesh > lrAL
tasres |ROH lasC | fcan tasc) | fean lase lean
x \ \ f
Row mcolumn 14( XCqumn ZX XCqumn NX X
lraD
||
lrRH
lrcs L’EH
\
/ <lcac <lcac \
- laa laa
loes tcra B tera - tOFF‘
foerc loenc
B toea o -
\‘ 4 \ \ [,
L \__ \ /
lrac loEp | toea loeP| toea -
~ fan - i | toez
~ [Ieac toez loez
lerz
[ Data Out /' Data Out (- Data Out
AN 1 -/ X 2 \ N

wL6

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

Semiconductor Group
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

- lrAs > ~tRP=
- VIH '\\ lrcD B [rHCP -
RAS - o D \
V”_ J
 IrsH
- tupc . - [crP
tcf_’i p tCAS _ AtCPA tCAS _ B tCAS _
IH
UCAS |, W\ [\
LCAS - . lesH > lrAL
tasre E’ﬁ/—/ fasg I_CfH tisﬁ tCAIi l;A_Sf fean
\Y/
IH \ \ )
Address Row Column 1K XCqumn ZX X Column NX X
Vi, x / \ ‘
lraD taa tan
lrRH
lrcH
lrcs IRcH ]
- [RCH-»] < lrcs P +Ircs
we " ) ’SH ’SH _
twpz lwpz
fcac _fcac
loes | fcrPA tcra L foFF
VOH tOEAV |
oE \ /’
OL \
- lrac
B ‘ tAA X toez .
fcac | | twez twez
110 VIH s
V Data Out mata Out E_QFLData Oout
(Output) Vi, A\ 1 4 2 | N ,>_
WL7
‘H” or L”

Hyper Page Mode (EDO) Read Cycle (WE Control)

Semiconductor Group 20



SIEMENS

HYB3164(5/6)165BT(L)-40/-50/-60

4M x 16 EDO-DRAM

- [rAs > tRi
IH—X | [rcp X [rHCP
RAS \ - - - \
IL
[rsH lcrp
- lHpc . - -
tcf_’i feas fep | tas feas
\Y
IH 3
0cAS |, \__/ [\
LCAS IL ‘ tCSH | L tRAL -
tasr, | |RAH Tasg Lean lasg) | fean lasg | fean
> e > IR
VIH ‘ \ & Vé
Address Eccj)c\z/l\; Column lK XCqumn ZX X Column NX X
Vi, X / ‘ \
[rAD_ lrwe |
few. low tow
lwes» = ‘tWCﬁ twes—» < tweny  twes> = twen
L e twe twp
TE VIH—\" "\ T
ViL A \ Y 1
o "
VOL
Ios_ £DH, Ips| |, tor Ips|| IbH
H X a1 a>( )( VoV X
I/O (Input) Vi, atainl \ Data In 2 ) A DatainN )
‘H” Or ‘L” WL8

Hyper Page Mode (EDO) Early Write Cycle

Semiconductor Group
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

lras - JRFL
- VIH —\ | Ircp
RAS V. \
IL
lrsH
_ e _ - > > lcrp
tcfi fcas tcp lus , fep | fcas
IH
UCAS Vi, \)! / Z \ /
LCAS tesH _ tront
tisw 2 s [ | e fowy | s foy
V
Address M A i \ /
Row Column 1K Column Zx x Column N
ViL / \
tRAD= :tCWé :tCWL :tCWLV
lrwe
trcs ‘tRCS :tRCS .
— ViH
WE / /
ViL — — -
twp twp twe
loen loen “OEH
Ve, l = - \
OE v / \/ \
toop loop
Ips - tDH‘ Ips || toy Ips | | ton
toop - -
V
/O IH i)( /s \
Data In Data In [ Dataln
(Input) Vi 1 2 ] A N 1>_
WL16
‘H” or L”

Hyper Page Mode (EDO) Late Write Cycle

Semiconductor Group 22



HYB3164(5/6)165BT(L)-40/-50/-60

SIEMENS

4M x 16 EDO-DRAM

WL17

1 | 10
/o noy\ N
\ eleq RU_ \ ereg ﬁ\ (Sindino)
sa HO O/l
ol Tl _sayi A
H] wp | Hg NmoM‘A ) ova] -
o —ovoy=— | 7 [ T
H30) I _ 190] 9g01 P
717 Zig[~ , T il sindu
ul ereq AM ul Smov@ ﬁ xc_ Smov@ \ @ O_\v_
| | | | e — - e [ * r HI
aaoy pzd] aaoy 2zq) 1 Lo o A
Vo) vd9] - v, i all
/ \ / W \ / " 30
. 7 = 7 =
/NP /N N
7 <NO.N i qu.N qu.N
] oMy ] T )l
e amv) T\~ amy} 1\ amv) J\l A
\ 7N\ VAR " am
|- I e | |- - >
q\sO.N -— Q\SO.N —- q\SO.N -~ Q\SO.N —- q\SO.N ™ \SO.N WOQ.N ‘
e amdo) S amdo) ~ s | | al
Moy VA uwnjod VA:E:_oo X uwnjod vQ Mpd X HI " SSalppv
- ?ﬂ¢vum5 ot T mw& osvy| | L Wm‘& A
dsv) vo) W) e V)
- ) - ~ vy
! TA  svOT
4 /[ /
K \ l \ /n w\ // HI Svyon
o o .~ sV - ~——svo) - (- o) J— A
1 -
d9] e
- | HsY) - - oMyd) ™
T = HI] LN
\ svd
 c— | I
AN
dsve)

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

HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

- lrc -
- lras — o < tRP—
Y H—)
RAS y \ \_
IL
lcrp
lrPc
UCAS Vi, |
LCAS V. \_/
IL lrAH
-~ lasr
lasr
Vv — - -
IH /
Address X Row X X Row
V”_ \ \
VOH
I/0 HI-Z

(Outputs) VoL

H” or L

WwL9

RAS Only Refresh Cycle

Semiconductor Group
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

lrc .
- lrRp—» = rAs ~— kP —»
Vin y
RAS / \ / \
ViL . —
lrrc  tcskr tcrp
lcp lrPc
\Vj < Ll - tCHR —_— -
IH s \ y
UCAS
CAS IL —/ ‘ / \/
twrp
twrH
— IH 7 e
WE
v —/ \
IOE{
OE ' }’
iL
tCDD‘
V
I/O IH 7
(Inputs) v \
IL
toop .
VOH
110 \
HI-Z
(Outputs) VoL /
—» loFF j=—

H” or L

WL10

CAS-before-RAS Refresh Cycle

Semiconductor Group 25



SIEMENS

HYB3164(5/6)165BT(L)-40/-50/-60

4M x 16 EDO-DRAM

RAS

Address

I/0
(Inputs)

I/0
(Outputs)

tRC - tRC e —
¢ lrp lrp
Vv > RAS———» . tras———» |-
IH 3\ / \ /P \
ViL \ \_
< trep we RSP
< lcHR —»| «— [crRP —»
IH \\ A
ViL lrAD X
tASC tWRP‘*
PRl tasr
tasr | o fear tWF H AR
— ] P R— - —
IH
Row Column X >< Row
ViL ‘ ‘
lrrRH
lrcs —
IH 7 \/ \
ViL —/
lan
toea
IH ’\’\ /f
V”_ AN
tD<Z£  feop
Ipzo |
= ™ - |tobb —»
—
IH > <
V, /7
”_ ——
<t—>CAC torr
N
t—’ etz ‘tOEZ R
e RAC 7
V
OH / -
\ Valid Data Out >7 HI-Z ——
VoL
IH” Or lL” WLll

Hidden Refresh Read Cycle

Semiconductor Group
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SIEMENS

HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

RAS

Address

110
(Input)

I/O
(Output)

lrc

lrpP

lras o

lras

lrRc—— &

-« RCD—»ta— tRSH—»

N

=

<« lcHrR—»

lasc
lcaH

lcrr—»

’
Column X

twerH

twrp

twrH

twp —»

A
Y

IpH

-

Valid Data

H” or L

HI-Z

WL12

Hidden Refresh Early Write Cycle

Semiconductor Group
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SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

- RP ) < lrass — | |- lrps—
— VIH *
S\
RAS
V”_ C //
//
‘tRPC= lcrp
E SR lcHs -
vy =
UCAS \ f
[CAS Vi —/ #
twrp
twrH

//

V
—_— IH ’/
WE V, J \ //
’/

= IH 7 7 /
OE
Vi, / //
’/
l‘CDD=
v //
110 IH y, ’/
(Inputs) Vi \ //
//
Joop.
loez
VOH
(Outputs) VoL / 77
}OF;
H” or L” WL13

Self Refresh (Sleep Mode)

Semiconductor Group 28



SIEMENS HYB3164(5/6)165BT(L)-40/-50/-60
4M x 16 EDO-DRAM

Package Outlines

Plastic Package P-TSOPII-50 (400 mil)
(Thin Small Outline, SMD)

8| 8| 3
AT = ;0.16*0:3
| v T =
o —

T
FAAAAAAAA A A A A AR AR AR A AT

08 | Lsk_ b % %
0 4+0.05
—— e 50x o]

0.5t01

oSt1|,

.76 t02

HHHAAAARAARAAAAAAAAAAAARARA

HHHHHHEHHHHEHHHHHHHEHEHES

2095017

==t =

Index Marking

1) Does not include plastic or metal protrusion of 0.256 max. per side
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