SIEMENS

16M x 4-Bit Dynamic RAM HYB 3164405AJ/AT(L) -40/-50/-60

(4k & 8k Refresh, EDO-Version) HYB 3165405AJ/AT(L) -40/-50/-60

Advanced Information

« 16 777 216 words by 4-bit organization
« 0to 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
thpc |Hyper page mode (EDO) 16 20 25 ns
cycle time

» Single + 3.3 V (£ 0.3V) power supply
» Low power dissipation:
max. 450 active mW ( HYB 3164405AJ/AT(L)-40)
max. 360 active mW ( HYB 3164405AJ/AT(L)-50)
max. 324 active mW ( HYB 3164405AJ/AT(L)-60)
max. 612 active mW ( HYB 3165405AJ/AT(L)-40)
max. 405 active mW ( HYB 3165405AJ/AT(L)-50)
max. 432 active mW ( HYB 3165405AJ/AT(L)-60)
7.2  mW standby (LVTTL)
3.24 mW standby (LVMOS)
720 pA standby for L-version
- Read, write, read-modify-write, CAS-before-RAS refresh (CBR),
RAS-only refresh, hidden refresh
« Self refresh (L-version only)
» 8192 refresh cycles/128 ms, 13 R/ 11C addresses (HYB 3164405AJ/AT)
4096 refresh cycles/ 64 ms, 12 R/ 12C addresses (HYB 3165405AJ/AT)
« 256 msec refresh period for L-versions
« Plastic Package:
P-S0J-32-1 400 mil  HYB 3164(5)400AJ
P-TSOPII-32-1 400 mil HYB 3164(5)400AT(L)
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HYB3164(5)405AJ/AT(L)-40/-50/-60

SIEMENS
16M x 4-DRAM

This HYB3164(5)405A is a 64 MBit dynamic RAM organized 16 777 216 by 4 bits. The device is
fabricated on an advanced second generation 64Mbit 0,35um-CMOS silicon gate process
technology. The circuit and process design allow this device to achieve high performance and low
power dissipation. The HYB3164(5)405A 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)405A to be packaged in a 400mil wide SOJ-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)405ATL parts have a very low power ,sleep mode*

supported by Self Refresh.

Ordering Information

Type Ordering Package Descriptions

Code
8k-refresh versions:
HYB 3164405AJ-40 P-S0J-32-1 400 mil DRAM (access time 40 ns)
HYB 3164405AJ-50 P-S0J-32-1 400 mil DRAM (access time 50 ns)
HYB 3164405AJ-60 P-S0J-32-1 400 mil DRAM (access time 60 ns)
HYB 3164405AT-40 P-TSOPII-32-1 400 mil DRAM (access time 40 ns)
HYB 3164405AT-50 P-TSOPII-32-1 400 mil DRAM (access time 50 ns)
HYB 3164405AT-60 P-TSOPII-32-1 400 mil DRAM (access time 60 ns)
HYB 3164405ATL-50 P-TSOPII-32-1 400 mil DRAM (access time 50 ns)
HYB 3164405ATL-60 P-TSOPII-32-1 400 mil DRAM (access time 60 ns)
4k-refresh versions:
HYB 3165405AJ-40 P-S0J-32-1 400 mil DRAM (access time 40 ns)
HYB 3165405AJ-50 P-S0J-32-1 400 mil DRAM (access time 50 ns)
HYB 3165405AJ-60 P-S0J-32-1 400 mil DRAM (access time 60 ns)
HYB 3165405AT-40 P-TSOPII-32-1 400 mil DRAM (access time 40 ns)
HYB 3165405AT-50 P-TSOPII-32-1 400 mil DRAM (access time 50 ns)
HYB 3165405AT-60 P-TSOPII-32-1 400 mil DRAM (access time 60 ns)
HYB 3165405ATL-50 P-TSOPII-32-1 400 mil DRAM (access time 50 ns)
HYB 3165405ATL-60 P-TSOPII-32-1 400 mil DRAM (access time 60 ns)
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60
16M x 4-DRAM

P-S0J-32-1 (400 mil)
P-TSOPII-32-1 (400 mil)
(O
vcc [] 1 VSS
/01 1 2 1104
/102 1 3 /03
NC. ] 4 N.C.
N.C. [] 5 N.C.
NC. [0 6 N.C.
NC. [ 7 CAS
WE [] 8 OE
RAS [] 9 A12/N.C.*
Ao []10 Al1
A1 |11 A10
A2 112 A9
A3 113 A8
A4 []14 A7
A5 [] 15 A6
VCC []16 VSS
N\
* Pin 24 is A12 for HYB 3164405AJ/AT(L) and N.C. for HYB 3165405AJ/AT(L)

Pin Configuration

Pin Names

A0-A12 Address Inputs for 8k-refresh version HYB 3164405AJ/AT(L)
AO0-A11 Address Inputs for 4k-refresh version HYB 3165405AJ/AT(L)
RAS Row Address Strobe

OE Output Enable

I/01-1/04 | 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)405AJ/AT(L)-40/-50/-60

16M x 4-DRAM
TRUTH TABLE
FUNCTION RAS CAS WE OE ROW CoL 1/01-
ADDR | ADDR /04
Standby H H-X X X X High Impedance
Read L L H L ROW COoL Data Out
Early-Write L L X ROW | COL Data In
Delayed-Write L L -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 H L ROW | COL Data Out
2nd Cycle L H-L H L n/a CoL Data Out
Hyper Page Mode Write |1st Cycle L H-L L X ROW | COL Data In
2nd Cycle L H-L L X n/a CoL Data In
Hyper Page Mode RMW |1st Cycle L H-L H-L L-H ROW | COL | Data Out, Data In
2st Cycle L H-L H-L L-H 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
[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)405AJ/AT(L)-40/-50/-60

16M x 4-DRAM
/01 1/02 /104
CAS &
Data in Data out ray=
Buffer Buffer < OE
[ A
No. 2'Clock A *
Generator [ 4 4
Y
Column <
12 )| Address > Nl column
AQO—» Buffer(12) 1/> Decoder
Al —»
A2 —
A3 —» Refresh - ifi
Ad—» Controller = S?;g%’g?nplme% )
A5 —> L ’
AG—
A7 — Refresh
A8 —» Counter (12) 4?(36
A9—» @
AL0—> -
All—> Row Row Memory Array
12 Address 12 X Decoder| 4996 | 006+ 4096 x 4
Buffers(12) |
————
R No. 1 Clock f
RAS —*|Generator

Block Diagram for HYB 3165405AJ/AT(L)
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60
16M x 4-DRAM

/01 1/02 1/04

P

WE _____( | |
CAS &
Data in Data out oY=
Buffer Buffer | OE

| A
No. 2 Clock A *
Generator [ 4 4

Column .
11 )| Address - r\’ Column
AQ—» Buffer(11) A becoder
Al —
A2 —»
A3— Refresh [|=* —
4
Ad—» Controller | S?/r(‘)SeGg?np|lfler< ::
A5 —> L g
A6 —» 1 1
A7 —» Refresh
A8 —» Counter (13) ‘ 2()3(4‘118 ‘ ‘
A9—» @ "
A10—™ ——
A12+1_> Row '\ Row Memor
y Array

Al _l_3> Address 13 X Decoder| 8192

Buffers(13) V| _ [pro2x2048x4

-_— No. 1 Clock $
RAS —™Generator

Block Diagram for HYB 3164405AJ/AT(L)
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60

16M x 4-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 V. -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 Vv

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

Input leakage current,any input o -2 2 MA

(0O 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)405AJ/AT(L)-40/-50/-60

16M x 4-DRAM
DC-Characteristics (cont'd)
T,=0t070°C,Ves=0V,V,=33V+03V
Parameter Symbol fefresh version Unit Note
4k row |8k row
Operating Current lccr
-40 ns version 170 125 mA | 2) 3) 4)
-50 ns version 140 100 mA
- -60 ns version 115 85 mA
(RAS, CAS, address cycling: tRC = tRC min.)
Standby Current (RAS=CAS= Vih) lcco 2 2 mA |-
RASOnly Refresh Current: lccs
- - 40 ns version 170 125 mA | 2) 4)
-50 ns version 140 100 mA
-60 ns version 115 85 mA
(RAS cycling: CAS = VIH: tRC = tRC min.)
Hyper Page Mode (EDO) Current: lcca
-40 ns version 140 140 mA | 2) 3) 4)
-50 ns version 105 105 mA
-60 ns version 85 85
(RAS =V, , CAS, address cycling: tHPC=tHPC min.)
Standby Current (RAS=CAS= Vcc-0.2V) lces 900 900 MA |-
Standby Current (L-Version) lces 200 200 MA |-
(RAS=CAS-= Vcc-0.2V)
CAS Before RAS Refresh Current lcce
- 40 ns version 170 170 mA |2) 4)
-50 ns version 140 140 mA
-60 ns version 115 115
(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)

Capacitance
T,=0t070°CV,c=3.3V+03V,f=1MHz

Parameter Symbol Limit Values Unit
min. max.

Input capacitance (A0 to A11,A12) Cu - 5 pF

Input capacitance (RAS, CAS, WE, OE) C, - 7 pF

I/O capacitance (1/01-1/04) Co - 7 pF
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SIEMENS

HYB3164(5)405AJ/AT(L)-40/-50/-60

16M x 4-DRAM
AC Characteristics 6 ACs4-2E
T,=0t070°C,\Vec =3.3V+0.3V,t;=2ns
Parameter Symbol Limit Values Unit |Note
40 - 50 - 60
min. |max. |min. |max. min. max.
Common Parameters
Random read or write cycle time tre 69 |- 84 |- 104 |- ns
RAS pulse width tras 40 |100k {50 |100k |60 |100k | ns
CAS pulse width teas 6 100k |8 100k |10 |100k |ns
RAS precharge time tep 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 tean 5 - 7 - 10 |- ns
RAS to CAS delay time treo 9 30 (11 |37 |14 |45 |ns
RAS to column address delay time | tgap 7 20 25 |12 |30 |ns
RAS hold time tash 6 — 10 |- ns
CAS hold time tesn 32 |- 40 48 |- ns
CAS to RAS precharge time terp 5 - 5 - 5 - ns
Transition time (rise and fall) ty 50 50 50 (ns |7
Refresh period for 8k-refresh-version | tgee - 128 |- 128 |- 128 |ms
Refresh period for 4k-refresh version | tger - 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 [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 | tgs, 20 |- 25 |- 30 |- ns
Read command setup time tres - - - ns
Read command hold time tren - - - ns |11
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SIEMENS

HYB3164(5)405AJ/AT(L)-40/-50/-60

16M x 4-DRAM
AC Characteristics  (contd) 26 AC64-2E
T,=0t070°C,V,c=3.3V+0.3V,t;=2ns
Parameter Symbol Limit Values Unit |Note
40 - 50 - 60
min. |max. |min. |max. min. max.
Read commar&hold 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 torr 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 tozc 0 - 0 - 0 - ns |13
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 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 trwi 6 - 8 - 10 |- ns
Write command to CAS lead time towL 6 - 8 - 10 |- ns
Data setup time tos 0 - 0 - 0 - ns |16
Data hold time ton 5 - 7 - 10 |- ns |16
Read-modify-Wr ite Cycle
Read-write cycle time trwe 89 |- 109 |- 133 |- ns
RAS to WE delay time trwo 52 |- 65 |- 77 |- ns |15
CAS to WE delay time tewn 22 |- 28 |- 32 |- ns |15
Column address to WE delay time tawp 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)405AJ/AT(L)-40/-50/-60

16M x 4-DRAM
AC Characteristics  (contd) ) AC64-2E
T,=0t070°C,V,c=3.3V+0.3V,t;=2ns
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 teupe |22 |— 27 |- 32 |- ns
OE pulse width togp 5 - 5 - 5 - ns
OE hold time from CAS high toene |5 - 5 - 5 - ns
Output buffer turn-off delay from WE | tye 0 10 |0 13 0 15 ns
OE setup time prior to CAS toes 5 - 5 - 5 - ns
Hyper Page Mode (EDO) Read-
modify-Wr ite Cycle
Hyper page mode (EDO) read-write | torwc 44 |- 54 |- 63 |- ns
cycle time
CAS precharge to WE tecpwn |34 |- 42 |- 49 |- ns
CAS before RAS Refresh Cycle
CAS setup time tesk 5 - 5 - 5 - ns
CAS hold time terr 5 - 5 - 10 |- ns
RAS to CAS precharge time troc 5 - 5 - 5 - ns
Write to RAS precharge time twre 5 - 5 - 10 |- ns
Write hold time referenced to RAS | tyry 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 tens -50 |- 50 |- 50 |- ns |17
Test Mode Cycle
Write command setup time twrs 5 - 5 - 5 - ns |18
Write command hold time twrn 5 - 5 - 5 - ns |18
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60
16M x 4-DRAM

Notes:

1) All voltages are referenced to VSS.

Vih may overshoot to Vcc + 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 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 =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 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 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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SIEMENS

HYB3164(5)405AJ/AT(L)-40/-50/-60

I/0
(Inputs)

Vv
OH

I/0

16M x 4-DRAM
lrc -
.~ lRAS—— | |« kP —
S VlH—\k /—J\; |
ViL - lesH— ;
<~ treD —»je— IRSH . < CRP
<« lcas—+
&Sy, N\ /7
" trap |, lraL —»
téSR, tasc <tCA—H> tasr
Vv T , -
Address V:LH%( Row Column %/////////// //// Row
lrcH

__

Output
(Outputs) v

Hor

leop
. toop .
_
o
toLz . [loez
@(Valid Data Out } Hi Z

Read Cycle

Semiconductor Group
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60
16M x 4-DRAM

-« trc
o~ fras—  + |« trP —»
o / \ |
- « tesH
<«—1IreD <——<—— IrRsH - B fcre
N Vi %\\<7 lcas —»/ /
o i fraD : t f
lasr ta s:: fean VRAL g task
Vi 77\ HFF . .
Address V|”|:| %X\ R:Vj }%{r Column /////////////%i Row
~— lewr

twes

— |

twp

Z

_twen

R ——
OF z:f////////////////////////

tps oH

Vv — > |-
le] H / i \
(Inputs) Vi \Vali Datalnl
o Von

Hi z

Output
(Outputs) v,

“H” or“L” WL2

Write Cycle (Early Write)
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SIEMENS

HYB3164(5)405AJ/AT(L)-40/-50/-60

16M x 4-DRAM

truL

twp

Ibzo

-+

tozc

e «—IlpH—™~

1

\Y
10 OH Hi-2

I(/I(n)p uts) v: f %///// / 1 7

Valid Data

(Outputs) oL

W% “H” or “L"

Write Cycle (OE Controlled Write)
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60

16M x 4-DRAM
- lrwec -
- tras - trp
—_ —\
. T\ % __
RAS v - teshw — 5
IL
Ry — e —
IH
CAS
Address
WE
OE ) _/ | W o
70N
tbs
loH
i %{ . @
(Inputs) -
terz
- toop
fcac -
v o toez
110 OH / j
(Outputs) VoL %aut?
trac
V.
/ % “H“ Or “L” WL4

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

HYB3164(5)405AJ/AT(L)-40/-50/-60

16M x 4-DRAM
7
- lras i
Vv
IH—\ |_ lreo N P [rHPC _
RAS \ < >
ViL \
_ IrsH
tHpc > > fcrp
th_'i_ tcas | fcp tas X feas
Vv
o T N \__/7
V”_ £ 7
. lesn - lrAL
task ElféH tasc EC_)iH Asc| tCA'i EAiS»C lcan
—» -
IH 7 \ I
S . G e e 9
VIL//// Row Column£ Column 2 Column N /
lraD_
[rRH
lrcs [raH
_ ViH
ViL - tCACV B tCAc;
taa - taa .
loes tcpa tepa torr
loea
- OH >
= I ;
oL
_ lrac
. fan loez
. feac fco#i tcon
tcrz
o VIH ( Data Out} Data Out Data Out
(Output) ViL 1 1}% 2 }@’ N >—
|

“H” or “L”

WLS

Hyper Page Mode (EDO) Read Cycle

Semiconductor Group
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SIEMENS

HYB3164(5)405AJ/AT(L)-40/-50/-60

% “H” or“L”

16M x 4-DRAM
b
< trAs -
_ IH \ | treD trucp
RAS v \ -
IL \
_ IrsH
» thpc - > [oRp
g eas | Ler | leas _ fcas
—_ IH
RS \\ / ]
fosn rAL
tASRien E’fﬁ” tasc Eﬁil-l tasc| | tean tasc | fean
\%
Address IH%/% Row Column 1 P% Column 2*7 fcmumn N
ViL | 7 \ !
Irap
IrRRH |
lrcs [RaH
— VIH 7
WE V, <lcac, leac _
" - taa > taa |
EOES P fcpa tcpa torr
loerc toeHc
Vou loea L_!. >~
OE B \
= TEEEEN T .
frac ngf ‘tOEA - fOE P| toEa
i tan B loez
lcac loez . . toez
lc
110 ViH - [ Data out Do o ————
(Outpu) ViL . 1}% T }% N
!

Hyper Page Mode (EDO) Read Cycle (OE Control)
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60

16M x 4-DRAM
b
- lras .
— ViH \\ trep trHPC
RAS - > - >
ViL \
lrsH
- tHPC ‘“’tCRP
tcfi tcas fer | |, loss . lcas _
Y - >
IH
CAS j N /
. . fesn lraL
tASRL.| E’fﬁ” lasc f_ﬁz\}H tasc| | fear EA;S;C fean
\Y
IH \ r
Address v //// Row Column >%/ 1 Column 2 \Column N _
IL
rap, - | aa taa
IRRi
traH
lrcs b
tRCH—> k—ﬂ | tRCS R—C‘D-’kﬂ "_tRCS
V
W \ \ I
L
twp twe
tcac tcac
EOES B lcPa lcPa  foFF_
VOH loea
« "I /
VOL
- trac _
- ‘ 2% . toez
lcac . twez N 3 twez R
v lerz
I/O IH %f —\ Al ' \
(Output) Vi, Datalout 7}_& DataZOut }a Datall\l Out 1}_

“H” or “L" wez

Hyper Page Mode (EDO) Read Cycle (WE Control)
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60

RAS \\;T _\‘ = . lewc | \_
v beg mnbse fgw | bsg fo | brse fﬁ”.'

Address %{E&iﬁ }@gcmumn 1)%{cmumn 2%%cmum: N%( :

= T

Ips IoH Ibs | toH fps| | to
\ _ i % ———
I/O (Input) V:r %// //% Data In 1 i Data In 2 ;% DataIn N :M&77?
H orL s

Hyper Page Mode (EDO) Early Write Cycle

Semiconductor Group 20



SIEMENS

HYB3164(5)405AJ/AT(L)-40/-50/-60

16M x 4-DRAM
- lras -~ ‘tRP'
V|H —/\ | [lrcD
RAS v ~ \
IL
lrsH
- thpc - > ilere
tcfi teas | Jep | loas lop | foas |
_ IH 4 #
CAS vV \\ 4 \ J \ /
IL fesH . IrAL
tion,.| Do tsg [ e fowy, | g oy
\Y/
IH A \ /
Address v //; Row Column }%/ Column Z%Column N%
IL ‘ |
frap_ lew| few lewt |
lrwe
tres _lres res
ViH
WE o
WE v _ \ %/
}W; ;W; twe
toer toeq loen
\Y
—_— OH 7 %
oF 7 N
VoL _/ ____
fopp fopp
Ips|| tpow tos || ton Ips | | IpH
loop B ] ) ]
110 V'H Data In Data In Dataln
(Input) Vi, 1 i 2 N ,>_

“H” or “L”

WL16

Hyper Page Mode (EDO) Late Write Cycle

Semiconductor Group
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16M x 4-DRAM

HYB3164(5)405AJ/AT(L)-40/-50/-60

SIEMENS

HO

v -~ amo) —»
i amdo]
- | ) me
- \Lw\\l‘mqoh . T ~do) n——— \VA‘QU& —
- >l Hsd) s -
N de) - ~
dsva)

N—wHI

WL17

TN (sindinQ)

o/l

(sinduy)
o/l

ssalppy

SVD

Svd

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

22
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60
16M x 4-DRAM

lrc

trRas ——— »| | RP—»
RS M T\ J/
ViL \
tcrp
lrpc
\Y —
—_— IH
CAS %
ViL traH
- lasr
lasr -

v
/0 OH
(Outputs) VoL HI-2

“H” or “L” WL9

RAS Only Refresh Cycle

Semiconductor Group 23



SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60
16M x 4-DRAM

s\ /L
- i e —— H‘%
= FFEEEe———

fcop |

\Y
/0 OH \
(Outputs) VoL /

— lorF

HI-Z

CAS-before-RAS Refresh Cycle

Semiconductor Group 24




SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60

16M x 4-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 ~—
vV — |-
7> —
Add . Col
ress V|L //// ROW@ oumn ‘ rypp”#??”’?7V’Vg?> kRi.

N

;. 0 0

tcop

<« |tobD —»

\Y
1/0 IH
(nputs) v .

-~ lorr

N I R N /o7 4
loez

« Irac

\Y
7 " Valid Data Out HI-Z
Outputs ( -
( p ) VOL ¢

“H” or “L” WLiL

Hidden Refresh Read Cycle
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60
16M x 4-DRAM

- ://:::' _j\<7 tRAS—>/ \:7 tRAS"F\_
CAS ://:::' lraD \

I;RAH’ - ll\sct tasr
paess " Yor t o T
WE \\;lr = e HJ% 7 7

oo N e N

\Y
Vo on HI-Z
(Output) VoL

7
“H” or “L”
.

WL12

Hidden Refresh Early Write Cycle
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60
16M x 4-DRAM

lrp. - lrAss— =] |« trPs
V 7—\,
RAS le / I ,, \
IL

/7
RP
v -

- lc
Lcsé, tcHs -
- CP.
m IH & R
Vi / \ //

’/

twrH

— ‘ -

e £ 4 0@

lepp |

ta.- A.S,_

\%
(Outputs) VoL / 77

HI-Z

lorr

/% H” or “L WL13

Self Refresh (Sleep Mode)
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60
16M x 4-DRAM

RAS
—_— IH
A ViL 4/‘ frpc \‘ / \—

- lcp . tff"i lcHr trPc lcrp
V "
cAs " J/ i
ViU 4/ ‘ | /

tasr| | traH

5

Address \\i:::'//m/////% %/ Row | 7

\\\?

tWTS 1 WTH

e i:f%ﬂ//////; e

Ay

toop

y |
s ot

-~ |

toez |

B LT
' “torr
“H” or “L” WL15

Test Mode Entry Cycle
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SIEMENS HYB3164(5)405AJ/AT(L)-40/-50/-60
16M x 4-DRAM

Package Outlines

Plastic Package P-S0J-32-1 (400 mil)
(Small Outline J-lead, SMD)

.8 min,

J 0. 160431

potod

1

(=10 184

| 04 +025 I
111801

a2 17

L

21.08055"

Index Marking
1) Does nat include plastic or metal protrusion of 0.15 max. per side

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

8| g X &,
= % - 10,16 208 ¥
| =y T =1 )
= = 1:lF -1 ; 1 dp
LE iE T 0.5 a1 ) Fi
s ]
040y | 02 5| 32 Halo .76 t02
32 17
1 K"
0 855 I.III.‘El':I
Index Marking

I Does not Include plastc or mefal protruslon of 025 max. per side
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