SIEMENS

16M x 4-Bit Dynamic RAM
(4k & 8k Refresh, EDO-version)

Preliminary Information

+ 16 777 216 words by 4-bit organization
« 01to 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 3164405J/T(L)-50)
max. 360 active mW ( HYB 3164405J/T(L)-60)
max. 504 active mW ( HYB 3165405./T(L)-50)
max. 432 active mW ( HYB 3165405J/T(L)-60)
7.2 mW standby (TTL)
720 W standby (MOS)
14.4 mW Self Refresh (L-version only)

HYB 3164405J/T(L) -50/-60
HYB 3165405J/T(L) -50/-60

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 3164405J/T(L))
4096 refresh cycles/ 64 ms, 12 R/ 12C addresses (HYB 3165405J/T(L))

Plastic Package:
P-SOJ-34-1 500 mil
P-TSOPII-34-1 500 mit
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HYB3164(5)405J/T(L)-50/-60
SIEMENS 16M x 4-DRAM

This HYB3164(5)405 is a 64 MBIt dynamic RAM organized 16 777 216 by 4 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)405 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)400J/T 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)405TL parts have a very low power ,sleep mode”
supported by Self Refresh.

Ordering Information

Type Ordering Package Descriptions o

Code ‘
HYB 3164405J-50 |on request P-S0OJ-34-1 500 mil| DRAM {access time 50 ns)
HYB 3164405J-60 | on request 1 P-S0J-34-1 500 mil | DRAM (access time 60 ns)

HYB 3164405T 50 Ton on request P-TSOPII-34-1 500 mil | DRAM (access time 50 ns)

HYB 3164405T 60 on request P TSOPII 34 1 500 m|| DRAM (access time 60 ns)

HYB 3164405TL-50 | on request P PTSOPI-341 500 mil | DRAM (access time 50 ns)

HYB 3164405TL 60 Ton request A P TSOPII 34 1 500 mil | DRAM (access time 60 ns)

HYB 3165405J 50 jon request P-S0J-34-1 500 mil | DRAM (access time 50 ns)

HYB 3165405J 60 |onrequest P-S0J-34-1 500 mil | DRAM (access time 60 ns)
HYB 3165405T-50 on request P-TSOPII-34-1 500 mil | DRAM (access time 50 ns)
HYB 3165405T-60 | on request P-TSOPII-34-1 500 mil | DRAM (access time 60 ns

)
HYB 3165405TL-50 on request P-TSOPII-34-1 500 mil | DRAM (access time 50 ns)
)

HYB 3165405TL-60 | on request P- P-TSOPII-34-1 500 mil | DRAM (access tlme 60ns

Pin Names

AO-A12 \ Address Inputs for HYB 31 64405JfT(L)

AQ-A11 Address Inputs fbr HYB 3165405J/T(L)
RAS Row Address Strobe

OE Output Enable

1/01-1/04 | Data lnput/Output

CAS Column Address Strobe

WRITE Read/Write Input

Vee “ Power Supply ( + 3.3V)

Vss Ground
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SIEMENS HYB3164(5)405J/T(L)-50/-60
16M x 4-DRAM

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

Yee O 10 34 Y
/o1 02 330 1/04
1702 3 320 1/03
N.C. (]4 3110 N.C.
N.C. (]5 300 N.C.
N.C. 6 29130 N.C.
NC 7 280 CAS

WRITE (8 270 ot

RAS (]9 26[0 N.C.
N.C. []10 250 A12/N.C.*

AC 11 240 A1

At Q12 237 A10

A2 (]13 227 A9

A3 14 210 a8

A 15 200 A7

AS (16 1917 A6

Ve 417 181 Vs

SPP02472

*Pin 25 is A12 for HYB 3164400J/T and N.C. for HYB 3165400J/T

Pin Configuration
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SIEMENS

TRUTH TABLE

FUNCTION
B;;naby

Read

Early-Wrne
Delayeg-Wrile
‘Hie;ad-Modify-Write
Hyper Page Mode Read

Hyper Page Mode RMW
RAS only refresh
AS-before-RAS refresh
est Mode Entry
idden Refresh

elf ﬁefresﬁ
L(L-version only)

Semiconductor Group
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2nd Cycle |

1st Cycle
2nd Cycle
1st Cycle
2st Cycle

READ
WRITE
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L-H-L
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HYB3164(5)405J/T(L)-50/-60

X' i

16M x 4-DRAM
coL 1101 ‘
ADDR 1104
7)( | High Ir;lbedénée |
coL DataOut
coL Data In
06L o Data In
CBL 'Data Out Data In
C(SLV i Datagui
CbL Data Oul
coL Data In
coL Dataln
COL | Data Out, Data In
COL ' Data Out, Data In
n/a ngh Imprérdanc?é?‘
n/a High Impedance
na | High Impedance
coL DataOut |
coL Data In

i —

X \ High Impedance

|



SIEMENS HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM
(/011702 1/031/04
s s
i |
Data IN Data OUT . ar
Buffer Buffer O
WRITE ~—-— —dq & I T T [
CAS * -G I B 4
‘ { L4
] Nez Cloek [T
™ Generator
Col ‘ N
12 olumn 12
F771> Address - T Column
A0 Buffers (12) ‘ Decoder
AL
A2 >
A3 > Refresh |
M . Controller |4 Sense Amplifier (L,“E_J ‘
AS - ‘ I/0 Gating Yoo
Ab » 7Y 4
A7 > Refresh ... 4096
A3 Counter (12) x4
a9 el Ty =
AO » u‘z -
AT —. 12 Row 12 :
VAN L1 ]| Row y Memory Array
1 Address 17| Decoder | 4998 | 4096 x 4096 x4
Buffers (12) | .
e
‘ b
RS 4| Mot Clock | j
Generator | I
SPBOZ4S6 ‘
|
E o S

Block Diagram for HYB 3164405J/T(L)
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SIEMENS

l

Block Diagram for HYB 3165405J/T(L)

Semiconductor Group

WRITE q &
CAS 9 ,
|
»| No.2 Clock <
Generafor B
11| Column
Address
AD » Buffers(11)
Al >
A2 »>
A3 > Refresh
Ad » Controller  |g
AS > ‘
A6 » v
A7 » Refresh
efres
ig : Counter {13)
A0 > [ \ 13
A1l AV
A2 » 13 | Row
A Address L
Buffers (13) |
RAS »f No.1 Clock
Generator

HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM
i/011/02 1/03 1/04
| |
Data IN Data OUT o
Buffer Buffer <Ot
I } AAAT * N
| o 4
4 — — i
Ra
v Column
Decoder
Sense Amplifier |. 4
1/0 Gating N
Iy y
IR 2048 LIS
x4
vy vy
P
-
13 . ] Row 81.92 Memory Array
| Decoder A 8192x 2048 x4
!
»

94

SPB02454




SIEMENS HYB3164(5)405J/T(L)-50/-60
16M x 4-DRAM

Absolute Maximum Ratings

Operating temperature range...........ccocoooiiiiiiiii e 0t070°C
Storage temperature raNQe..........covi it -55t0150 °C
INPUT/OLPUL VOIRAGE. ..o -0.5 to min (Vee+0.5,4.6) V
POWET SUPPLY VOIBGE ..o e e -0.5Vtio 46V

POWET AISSIPALION. ... et 1.0W
Data out current (Short CIrCUIL)..........ooiiiiii i 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=0t070'C, Ve =0V, Ve =3.3V+0.3V, (values in brackets for HYB 3165405J4/T)
Parameter Symbol :  Limit Values Unit | Note
min. max. ‘

Input high voltage Vi 2.0 Vee+03 |V 1)
input low voltage Vo -03 0.8 A 1)
Output high voltage (LVTTL) Vo 2.4 - \
Output H* level voltage (lout = -2mA)
Output low voltage (LVTTL) VoL - 0.4 \%
Output ,L"level voltage (lout = +2mA)
Output high voltage (LVCMOS) Fou Vee-0.2 |- \Y
Output H" level voltage (lout = -100uA)
Ouput low voltage (LVCMOS) VoL - 0.2 \Y
Output ,L" level voltage (lout = +100uA)
Input leakage current,any input i -2 2 HA
(0V < Vin<Vcc, allotherpins =0V
Output leakage current loy, -2 2 A
(DO is disabled, 0 V < Vout < Vcc )
Average Vcc supply current: Tec

-50 ns version - 110 (140) | mA | 2) 3) 4)

-60 ns version - 100 (120} | mA
(RAS, CAS, address cycling: tRC = tRC min.)
Standby Vec supply current Ioco - 2 mA |-
(RAS-CAS= Vih) 1 i
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HYB3164(5)405J/T(L)-50/-60
SIEMENS 16M x 4-DRAM

DC Characteristics (cont'd)
T,=0t070°C, Vsg =0V, }c =33V 0.3V, (values in brackets for HYB 31654054”)

Parameter Symbol Limit Values Unit W Note ;
min. max.

Average Vcc supply current, during RAS-only lecs

refresh cycles: -50 ns version - i 110 (140) i mA | 2) 4)
-60 ns version - 100 (120) | mA

(RAS cycling: CAS = VIH: tRC = tRC min.) 7

Average Vccsupply current, during Teca

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

(RAS = 17, CAS, address cycling: tHPC=tHPC min.)

Standby Vcc supply current Tocs - 200 A |-
(RAS=CAS= Vce-0.2V)
Average Vcc supply current, during CAS-before- | /ec
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, i i |
WE = Vee-0.2V, Address and Din=Vec-0.2V or 0.2V) | [

Capacitance
Ta=0t070 °C,V;e=833V+03V,f=1MHz

Parameter lSymboI Limit Values Unit
min. {max.

Input capacitance (AQ to A11,A12) lc, - 5 pF

Input capacitance (FAS, CAS, WRITE, OF) Cp - 7 |pF

/O capacitance (/O1-1/04) N Co ‘— 7 pF
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SIEMENS HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM
AC Characteristics %)
7,=01t070°C, lcc-33V+03V tr=2ns
Parameter Symbol N leiiti\ilalues [ unit | Note

. 50 60
min. 'Imax. min. Lmax. -

common parameters
Random read or wrlte cycle tlme lné  Jea - T10a - 7n€ 777777
RAS. precharge time n trp ‘30 |- 40 |-  Ins
RAS pulse width e 50 |100k |e0 100k |ns
CAS| pulse width ' 1CA; s 10k 10 10k Wﬁr;s)* o
Row address setup; tlm; o 1,:Sg a 0 - 0 R hs
Row address hold tlme 1,;,\;. Sﬂ: 10' 1= hs N
Column address setup tlme N 7 tasc 0 - 0 1= 7mris. -
Column address hold time m?ﬂihéﬁw 1= 10 |- ns
RAS to CAS delay time - treo 12 1 37 |14 |45 |ns |
RAS to column address delay me 1o |10 |25 |12 |30 lns |
RAS hold tlme TRsH 8 10 - ns
CAS hold time ' 7 :C;H 4 | 50 - s
CASto RAS precharge time | ioe |5 - 5 |- lns |
Trad;ti)n time (r|se and fall) o I 7*71” j’56 1 7450 7nsi 7
Refresh period for HYB3164405 | tmer |-  |128 |-  |[128  |ms
Refresh period for HYB3165405 |fer - qea |- jea qms |
Read Cycle
Access t|meTrdm,RAS o taac = 50 - ”60' 7nsi 89
ici:gss;trme from CAS 7 7 - 'C,“C; 7/:7713 i 7175! ns 8, 9
Access time 1rom column address ™ - 25 - 30 ns |8,10
OE access time - foé - |13 : -
Column address to RAS Iea{d t{me 7 1,;,(7” 25 -
Read command setu;i;ﬁé/ o zggs N 6] - )
Read command hold tlm'e' S Inck 0 |-
Read command hold time refeiriér}ced to | fppy 4] -
RRS ” b -
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SIEMENS HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM
AC Characteristics (conrdy 58
To=0t070 " CVyc=33V+03V,r=2ns
Parameter Symbol | Limit Values Unit | Note
50 | 60
min. | max. min. | max.
CAS to output in low-Z foz 0 - 0 - |ns '8
Output buffer turn-off delay ToFF 0 13' 0 15 ns i2
Output buffer turn-off delay from O | 1oe, | O 13 o 15 |ns |12
Data to CAS low delay sz'c 0 - 0 - |ns |13
Data to OE low delay oo |0 - 0 - ns |13
CAS high to data delay feoo 13 - 15 - ns |14
OE high to data delay fo00 13 - 15 - ns |14
Write Cycle
Write 6orhmand hold time ! twen 8 - 10 — hs
Write command pulse width twp 7 - 10 - ns
Write command setup time )wcs 0 - 0 - ns |15
Write command to R—AS Jead time fawL 8 - 10 - ns
Write command to CAS lead time fowl 8 - 10 - ns
Data setup time IVD; o 0 - 0 - ; ns |16
Data hold time o 7 - 10 - ns 16
Read-modity-Write Cycle
Read—Write cycle time 7 Thwe 111 S 135 - ns
RAS to WE delay time Tawn 67 - 79 - ns |15
CAS to WE delay time fown 30 - 34 - ns |15
Column address to WE delay time {AwD 42 - 49 - ns 15
OE command hold time loen 7 - 10 - ns
Hyper Page Mode (EDQ) Cycle
Hyper page mode (EDO) cycle time thpe 20 - 25 - ns l
CAS precharge time lop 8 - 10 - ns |
Access tiime frorh CAS precharge fopa - 27 - '35 ns | 7
Qutput data hold time lcon 5 - 5 - ns ‘

RAS pulse width in hyper page mode | ipas 50 200k |60 200k ns
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SIEMENS HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM
AC Characteristics (conra) %
T,=0t070°C, lcc_ 33V+03V,r=2ns
Parameter a Symbol o LTmTt Values Unit | Note

50 .60
min. |max. |min max

CAS precharge to RAS Delay ' ?HHCP 27 - 35 - ns |
OE pulse width e 7 - 1o 1= s |
OEholdtime fromCAS high  ligewc (7 = 10 = |ns |
WE pulse width to output dlsableraﬁﬂ rw,;; 7 - 1;07 - o ns 1
high
émbzrbuffer turn- oﬁ delay from WE B rwgz AOW 10 0 1o |ns -
Hyper Page Mode (EDQO) Read-
modrfy- Write Cycle
Hyper page mode (EDO) reediwrlte 7 tpawe | 91 T lee [~ lns
cycle time ) ) |
CAS ;;?rer:harge toV WE ) | fepwo r41 = 49 - [rLS [ B
CAS before RAS refresh cycle
CAS setup trme lesh 5 |-
CAS hold time w8 ‘f
AAS to CAS pr precharge time tRpc s -~
Wrrte o HAS precharge time rwn;, s -
Wme holcﬂiitrrine referenced tof RAS N {’!'”“ ,ﬁii—

CAS-before-RAS caunter test cycle

TAS precharge time (CAS-before-AAS | |35 |-
counter test cycle)

Self Refresh Cycle

RAS pulse width durrng self refresh : rRASS 100k T_ 100k ¥77 (ns 47
RAS precharge time durmg self refresh Ihps 84 104 - Clns (17
CAS hold tnme dunng self 7refresh ] LH; ' |- 50 :1_ ,, | -50 l; Ins | 17
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SIEMENS

AC Characteristics rcont'd) 2%

Ta=01070°C.Vec =33V +0.3V, 1, =2ns

Parameter

Test Mode
Write command setup time
Write command hold time

Semiconductor Group

HYB3164(5)405J/T(L)-50/-60

symbol | LimitValues |Unit [Note
50 60 |
! min. [max. min. |max. |
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SIEMENS HYB3164(5)405J/T(L)-50/-60
16M x 4-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 OC 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.

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).

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.

AC measurements assume tT = 2 ns.

VIH (min.) and VIL (max.) are reference levels for measuring timing of input signals. Also, transition times are

measured between VIH and VIL.

Measured with the specitied current load and 100 pF at Voh = 2.0 V and Vol = 0.8 V.

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 controlied 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 > {CWD
(min.), tAWD > tAWD (min.) and tCPWD > tCPWD (min.} , the cycle is a read-write cycle and 1’0 pins will
contain data read from the selected cells. If neither of the above sets of conditions is satisfied, the condition
of the I/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.

L

kil

e

L®
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SIEMENS

HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM
- tRC
- lras - - tap o
\
RAS IH \ / \
V, ~_
I - tesH - ;
- treo .i- trsH - ChRP |
- lcas
—_ IH I 7
Y \\L / /
* tano - traL -
tasr tasc doan_ 1 fasm
v, PO ; Pl
Address V. % Row )@ ‘Column m Row
- R ‘ | tﬁCH
taan Irds ‘ jHF;i -
| T
Vie F i b .
v .. loea ‘
IH |
OE :m% o’
iL £t
tozc ! fcop
| tzo | fooo -
Y, Poch
W77, 77
(Inputs) ViL ////;/ 4 fcac
| | . YOFF
Ltz Ltz
o Vo = -
(Outputs) , Hiz (I A
OL
e lrac -
“H" or“L" WL
Read Cycle
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SIEMENS HYB3164(5)405J/T(L)-50/-60
16M x 4-DRAM
e tre »
i r lras -; - tre  »
T\ T
Vi I |
- l tesw - ‘ ‘ ‘
i J: trco ‘< - trsH } . . tCHP’
\ : P [ |
N IH ! - CAS -
CAS \EL Z / |
IL ‘ #‘ trap .- taaL ‘ ,\ \
IASR ! lean YASR

rAsﬂ

IDs Lo

- -

o \\::r '_ r itwp ﬁ
x| //////////[////////////////////

V i
110 'H__—<Va|id Data in )
| (Inputs) Vi ; /

A
e OH

Hi Z
(Outputs) VoL

‘ "H" or“L"

Write Cycle (Early Write)
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SIEMEN HYB3164(5)405J/T(L)-50/-60
S 16M x 4-DRAM
- tac -
D tras - tap -
v |
L - lcsH -
'« tcp  -= trsH ] - teap
v ‘ - tcas = /7
IH
oy NN 7/ /
. lRao - frar ‘
tasA_ usc | Lo .\ tAsn

o V:LH 7 7 - twp

I‘CWL ‘
YF'A” tRWL
-

IOEH

fDZC . [ng
-

- -

< foea

(o}
m

7/////4 /fm N7

S 1 70— N X700,

Hi-Z

%
7o} OH Hi-Z j@
(Outputs) VoL

“H" or“L”

Write Cycle (OE Controlled Write)
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SIEMENS

HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM
- tawe -
- tras -  Iar:
. \ /_\_
RAS VIH - lesH - |
IL ;
Vv ) oo - tc/’xF;SH - «tcni
IH / ; ‘
CAS ViL \\ |
tran | tean ts i
- - - IASR
tAsa tAsc
Vv
s o Y W
iL
t - PCWL
RAD - tcwo >; tHWL
tawp - ¢ .
v I
L H 7 [
WE v, /4222 w\ A
P R 79 - i
Jlres Joea _tOE”H
V . H
H 7 7 | 1
N 77777777 R 777/
tozo | . los
Iozc . ‘ toH
‘ \ -
\)
IH Valid
e " T O XTI,
Lo, tooo
Jeac . 0"
y loez
f{e] OH Data \
(Oulputs)vOL é ><0ut >
lrac

“H" or“L"

Read-Write (Read-Modity-Write) Cycle
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SIEMENS

HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM
; trp
- RAS e e
b
FAE _\ trco - tarce ‘
: L frsH | t
L twee ) ‘ - fcap
f toas _ _ter - loas | L feas |
i I
CAS VIL ‘ /A / \ / ;
C L lesa i - ‘ o e " }
s L tran tAsd LCAH  basg [ foan tase fear
T
Address ﬁRow WColumW Column 2 Column N
IRAD | ‘
| | o
|
trecs ‘ ‘ : YFLCH
v - | |
__ IH !
WE /%y | w
iL ., leac L feac
‘ R Y W I A Y
fepa  ltepa o torE,
oF W/
‘ i
o Lt
] |feor tfeon
v Loz,
Vo H | Data Out Data Out Data Out
(Output) v, ﬁ 1 }a 2 )’9( N >_
" WLS
» H" or“L
l i ] _

Hyper Page Mode (EDO) Read Cycle
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SIEMEN

S

HYB3164(5)405J/T(L.)-50/-60

16M x 4-DRAM
. tras — . iﬂ
N
- VIH ‘lfggo . . , !HHCP ) ;
RAS v \
L ‘
o) tHPC ‘” tRSHf’*; == lcap
tc_rf | feas tcp tCAs L foas
S V|H
CAS v _/_ K S
" - o I ‘ traL ﬁ
tasRel Iﬁf‘” tasc  fean fgs% foar _;f fCAH‘
v N
IH
Address v % Row WColumm @Columﬁwoolumn N@
L ’
o || | | |
| | !l'?f*f‘.
‘ tF?CS ; ‘ ‘ 1 LH;CH
— ViH : - — |
w VT o e
A - R
o toes tcpa -7IQF"A . IOE{-’
N
itOEHC ‘
—-— OH | | ‘
OE Vo, ;—{‘ WA
tOEP\ foea ‘tOEP toEa
| | ) | foez_
! feac | !oisz7> toez 7‘
Vv L forz_| ‘ L ‘
o . @(Data Out
1

(Output) ViU

7]

Data Out Data Out
2 N

Hyper Page Mode (EDO) Read Cycle (OE Control)
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SIEMENS HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM
- lras - - ‘fﬂji
_ V|H ‘ tRCD - IRHCP o
RAS v \~ . % /_\_
IL [ /
.. e . L - »lcrp
tcfi i | Lfoas Jer tﬂ U loas
CAS / ; S / \ / \ { 7
: \ tHAL
tasA_. _tﬁ:w tAsc ‘ICAH tasc  toan LAS’C ‘_‘tC{H
VIH
Address v Zi/x Row an 1@Colummcmumn NKZZX
IL
tHAD
Jrery
s o
- [ACH = = = < facs = = = = tacs
w Wzzg | U\ \A/
iL L i 1
i - .
twez L otwez
feac | L feac .
_tOES{, fcpa _ fepa U lorF
Vou Jfoea_ ‘
OE i
O\ LI Lz
- trac
Y loez
feac IWHz twrz
tc
110 V|H t
(Output) V|L &Datam Dala Out > ex Data Out
9 wiL7
7 ot
I

Hyper Page Mode (EDO) Read Cycle (WE Control)
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SIEMENS HYB3164(5)405J/T(L)-50/-60

Hyper Page Mode (EDO) Early Write Cycle

16M x 4-DRAM

lap
. e e tras P - - —

|

N V|H trco tRHCF’ }
RAS D - ~
iL \ ‘ ‘

tasn _ fere)

e e | I
foar teas | fer loas f Lfoas |
v - LT s
I IH
CAS 1 / A\
Vie ‘ \
fesw . o ilea
tash tRA‘H la q fcan i tasc tCAH‘ | 1fASé fean 1
SH - - - e = 1w - |
\ L L 1 | . ' :
Address Row )
v Addr Column 1 Column 2 Column N
iL T ;
trap_ | | L otawm
- 1 t } R e
e o - ia. fewe

twes = = tWes—» twes- )
; _t”fc'i ! -twgﬂ. wes—~ 4¢ twek

ViH Lo e, Lt |
WE : , i
WE v, m | W/,\ . % W/

J— OH
oL

i

ID,S, foi Ios tor to.g1 toH

- -
i

v :
1/0 (Input) V‘T ///1’,// Data In 2 @DatalnN &Zazaaag
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HYB3164(5)405J/T(L)-50/-60
SIEMENS 16M x 4-DRAM

- tras - - lﬁp—
1
VnH—\‘ taco /'—\—
RAS A~ s '
VIL : ;
| I{
| ‘_ thrc - ’\ = = leap
ferp ‘ tcas ter |ty ter tcas \

v IR | Iniilihe -
- H I\ ‘ ;
CAS iL | | /—\__47_
L fesn - ! \ -

hsna fAa taso o oy ;‘159{ oy |
Vi ‘ ‘ | ‘
Address Column 2 | Column N
Vie :
_tC"Yq P fow
‘ Ll J !
facs \
__ ViH 1 ‘
WE \‘ / \ ZZZ
Vi 7 P
twe twe
: foer foen tOEH‘
OH t f
|
v, ) I v \A
‘ i tooo toop
i - - . -
‘ !
fos.  tow tos | tow Ibs ton
- e

l | | !
\Y ! i
170 IH j
D | Data i | ‘
(input) Y a a%a n )_% :f?a n )_« Da&a n > \

Hyper Page Mode (EDO) Late Write Cycle
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HYB3164(5)405J/T(L)-50/-60

SIEMENS

16M x 4-DRAM

:
10 ,
n no n A )
5q} sa} H A '
al d
N A (sindup)
N . " ol
- .- e - [ - -— ozqy A
Qq& - owﬁ.! aao) .oz - 20 - 325
ﬁ IZ2] [ 25, < N
NSNS NN NP NNNNNNNNNN 20
AN A e HI =
wﬂwoﬂn‘ . Vaop .. ¥30) A
i aM amj vy T 2
SN ,\L/+ 2 N AR, w
HI
: [ e A
| . - N o
"oy - amg - .§o~ - omy - SQ - E\_w&@sE N i
Al
A
ﬂr////l oo V@Akm R  ssouppy

W
1 - -
| . Q(Q& J_>
| /7 \ / N\ W S
- svoj - -~ 5v)) - - )] - A
\ - duop — > T T - aoy =
—— HsHp - — - - IMEd) -
- . - S0} —-
N o
HI A
- —_— - dsvd) "

Hyper Page Mode (EDO) Read-Modity-Write Cycle
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SIEMENS HYB3164(5)405J/T(L)-50/-60

"Hor'L wL9

16M x 4-DRAM
- trc -
e tras - - e -
AAS Y/IH _—+ : /—\_ i
| i X fCRP§ \
Bre - -
& T 7
CAS Vi i meH * \
\ tasr i ‘tfsq’
v - -
aaaress " 777K vou MO0 0000000000 0K o
v
z/(())utputs) VZ:{ e

RAS Only Refresh Cycle
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SIEMENS HYB3164(5)405J/T(L)-50/-60
16M x 4-DRAM
e trc -
-~ e — - tras I i .
v f |
TAS H o\ l/—\\\_
L — ! / :
;< tarc -l tcs;i tere,
fcp 1 tarc "o
L Vi - - ~ fcHr - - -~
/N / %

twaH

- -

% ‘
/0 IH
(Inputs) Vi ‘

L fooo

v
10 OH
(Outputs)VOL

Hi-Z

N
/

~ {OFF =

“H" or"L”

CAS-before-RAS Refresh Cycle
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SIEMENS

HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM

- tre - lrc -
tap tar
tras
RAS
CAS
Address
WE
|
J— IH ‘
& TN VA
' 1
fl;zg L feoo
1_ fozo . ;
- oo -
v ‘ ‘
o] IH :
(Inputs) v |
I JCAC> ‘ ~ lorr
- - oz ‘fOE; )
o lrac @ - - -
v :
110 OH }
(Outputs) VOL @ Valid Data Out >— HI-Z ——
V/ "H” orL” WL
! /]
| I
Hidden Refresh Read Cycle
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SIEMENS

HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM
- tac - trc -
‘ ) . ap N ‘ tap
\ - RAS - tras . = >
—_— IH \ —\ |
RAS Vi ‘ ‘ /_\__
« lrco - tRsH ~ v tewm g tome i
IR aa—
|
CAS iL Lo, 4 |
tran | \
SRl b
tasr T teaw -
v - - i - \
IH
address " JRRow WK Coum XUy Y 0SS SIS SN e
twes ‘
- - twer twae | twaH
VIH >< twe -
WE i |
we N M i
jDS> tor
V|H \
Vo Valid Data
(nput) v, ;ZZZ?( )Qééééééééééééééééééé
v_ .
10 OH

(Output) VoL

Hidden Refresh Early Write Cycle
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SIEMEN HYB3164(5)405J/T(L)-50/-60
S 16M x 4-DRAM
- lar v < trass - - trrs -
v H
JE— H i
RAS / \ ;
iL 3 via / \_
lrrc, ‘ : torp
LCSﬂ " tens -
N er
—_— IH
AN [T
e
twar

w I

Vv
== IH
ok WWN 7
<feog
Vv |
/0 H
(Inputs) e
Joog! ’
<foEz
v
Vo OH— HI-Z
(Outputs) v, / 7 i
‘I‘OF;
Self Refresh (Sleep Mode)
Semiconductor Group t16




SIEMENS HYB3164(5)405J/T(L)-50/-60

16M x 4-DRAM
; - lac -
v = AP . tras S tap -

3
pd
[
=< _
~ T
i

ity

sl

O
'

:
5
\

tasn. lran
! e .
| } :
L

Address \\;”L* Y ,///////////////I

twrs ‘ twrH
. -

-

Vo I ) y
(nputs) , — - HI-Z c;;;;;;;;;;;a?’?’;5?’;;?’;33;/
tcop
v L gz _
(Ouputs) . LLLLLLD)
(Outputs) VoL : s
torr

“H" or"L"

Test Mode Entry Cycle

WL15
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SIEMENS HYB3164(5)405J/T(L)-50/-60

Read Cycle:
RAS

Address

OE

1o
(Inputs)

[[{e]
(Outputs)

Write Cycle:

WE

[I{e]
(Inputs)

o]
(Outputs)

16M x 4-DRAM

- s o op B

twae I éics‘ tfRWL L
P77 M 7/ /7111117
Vi - - /

ViH

IH HI-Z

CAS-before-RAS Refresh Counter Test Cycle

Semiconductor Group 118



SIEMENS HYB3164(5)405J/T(L)-50/-60
16M x 4-DRAM

Package Outlines

P-S0J-34-1 (500 mil)
(Plastic Small Outline J-leaded Package)

£ g
3 B
E) [ 2]
MR !
x| bt | 11841025 |
i solod] J 13.72101
[y ———— -
Seating Plane
N, .
J("Y.Jlj TITITT TTT
. 2.25t0m"
// - -
Index Marking

1) Does not Inciude plastic or metal protrusion of 0.15 max. per side

Sorts ot 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)405J/T(L)-50/-60

16M x 4-DRAM
\ e
"~ P-TSOPII-34-1 (500 mil)
(Plastic Thin Small Outline Package Type Ii
g
T X i
9 é 127 t0% 5% é
8 o - - o B
SENNE——— N A A———.—.—L‘:"_&?i w0y
127.P ; PEt o osea [0
W0e | - ;
04871 t02 wiae Lol L 43102
34 18
\( BEBEAHAR LA Igﬂfﬁmggg‘
‘[\(AJ .
THFIRTRFATARTIR AT B0
a 1)
2225018
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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