SIEMENS

2M x 36-Bit Dynamic RAM Module HYM 362120GS-60/-70/-80

Advanced Information

® 2097 152 words by 36-bit organization (alternative 4 194 304 words by 18-bit)
® Fast access and cycle time
60 ns access time
110 ns cycle time (-60 version)
70 ns access time
130 ns cycle time (-70 version)
80 ns access time
150 ns cycle time (-80 version)
® Fast page mode capability with
45 ns cycle time (-60/-70 version)
50 ns cycle time (-80 version)
® Single + 5V (x 10 %) supply
® Low power dissipation
max. 6952 mW active (-60 version)
max. 6292 mW active (-70 version)
max. 5632 mW active (-80 version)
CMOS - 132 mW standby
TTL — 264 mW standby
CAS-before-RAS refresh
RAS-only-refresh
Hidden-refresh
12 decoupling capacitors mounted on substrate
All inputs, outputs and clocks fully TTL compatible
72 pin Single in-Line Memory Module (L-SIM-72-1250)
Utilizes eight 1M x 1-DRAMSs and sixteen 1M x 4 DRAMSs in 300 mil SOJ packages
1024 refresh cycles / 16 ms
Gold plated contact pads
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SIEMENS HYM 362120GS-60/-70/-80
2M x 36-Bit

The HYM 362120GS-60/-70/-80 is a 72 Mbyte RAM module organized as 2 097 152 words by
36-bit in a 72-pin single-in-line package comprising eight HYB 511000BJ 1M x 1 DRAMs and
sixteen HYB 514400AJ 1M x 4 DRAMs in 300 mil wide SOJ-packages mounted together with
twelve 0.2 uF ceramic decoupling capacitors on a PC board.

The HYM 362120GS-60/-70/-80 can also be used as a 4 194 304 words by 18-bits dynamic RAM
module by means of connecting DQO and DQ18, DQ1 and DQ19, DQ2 and DQ20, ..., DQ17 and
DQ35, respectively.

Each HYB 511000BJ and HYB 514400AJ is described in the data sheet and is fully electrical tested
and processed according to SIEMENS standard quality procedure prior to module assembly. After
assembly onto the board, a further set of electrical tests is performed.

The speed of the module can be detected by the use of four presence detect pins.

The common I/O feature on the HYM 362120GS-60/-70/-80 dictates the use of early write cycles to
prevent contention on D and Q.

Ordering Information

Type 7 ' Orrgering Cod; 7 wPiackage Déscription
HYM 362120GS-60 i on request - L-SIM-72-1250 DRAM Modute
' (access time 60 ns)
HYM 362120GS-70 Q67100-Q645 L-SIM-72-1250 DRAM Module
(access time 70 ns)
HYM 362120GS-80 Q67100-Q646 L-SIM-72-1250 DRAM Module

; (access time 80 ns)
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SIEMENS HYM 362120GS-60/-70/-80

2M x 36-Bit
__/6'——— Pin Names
Vs 1 DO0 2 AO-A9 | Address Inputs
0Gis 3 D1 4
N DQ0-DQ35 Data InputOutput
A CASO-CAS3_| Column Address Strobe
:ic' }; ﬁg :i RASO0-RAS3 | Row Address Strobe
A3 15 A4 16 —_— - - -—
A5 17 Ag 125 WRITE - Read/Write Input -
NC. 19 DQ4 !
i 88%2 2; 882 gz Vee Power (+ 5 V)
32 4 :
DQ24 25 DQ7 26 Vss Ground 7
D025 27 A7 28 -
NG 29 Ve 30 PD 7 Presence Detect Pin
A8 31 AY 32 ,
| RAS3 33 RASZ 34 N.C. | NoConnection o
| Dazs 35 D08 36
| )
' po17 37 D035 38
Ve 35 TASD 40
CAS? 41 K53 42
TAST 43 RASD 44
%?1]{ :? EE 12 R Presence Detect Pins
s, £ B o
DQ10 51 T . .
D011 53 DQ29 54 80 | 70 80
0Q12 55 DQ30 56 p NG, c. <
pais 5 D03 38 PDO c N.C IN.C
59 DQ32 6 PD1 NC. c. NC.
D414 61 DGI3 62 .C N.C N.C
{ D015 63 D034 64 PD2 NC. Ve NG,
| D015 65 NC. 66 o -
POO 67 FDL 6B PD3 NC. |NC. Ve .
PD2 89 PDI 70 i | N :
NC. 71 Vs T2
SPPO1663
Pin Configuration
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SIEMENS HYM 362120GS-60/-70/-80

2M x 36-Bit
AO-A9 ©
WE 0—
TAS ©
CASO o
RAS3 o
RAS? o
RAS1 o
| RASD o
¢+ 20-a9 —1 AO-A9 b—1 20-A9 — A0-A9
1 RAS RAS RAS RAS
CAS 1Mx4 CAS  1Mx4 CAS  1Mx4 CAS  1Mx4
WE WE WE WE
DQ0-DQ3 o DQ1-DQ4 DO1-DO4 _ A pQ1-DQ4 DO1-DQ4
Vee Veg OF (chff OF v, VEi 0t Vee Vss OF
DQ18-0Q21 © 1 1 1 *_'
p—{ AD-A9 b—{ A0-A9 —{ A0-A9 —{ A0-A9
+—— RAS RAS RAS RAS
CAS  1Mx4 CAS  1Mx4 TAS 1Mx4 TAS  1Mx4
WE WE WE WE
DQ4-DQ7 O DQ1-D04 _ DQ1-D04 A po1-0Q4 DO1-DQO4
Ve Vss OF [ Vee V§f OF Vee Vss OF Vee Vss
D022-DQ25 © 1 s 1
¢+ A0-A9 —1 AO-A9 p—1 AO-AS ¢+—{40-a9
14 RAS RAS RAS AS
TAS  1Mx1 TAS  1Mx1 TAS  1Mxt TAS  tMxt
3 WE WE WE
D08 o Dl r o DI Dt
Vee VYes DO Vee Yss DO [ Vee Ves DO { Yee Vss DO
’ |
DQ26 © !
TAS3 o
TAST o—
¢+ A0-A9 ‘+—{ A0-A3 b—1 AD-AS p—] A0-A9
b——| RAS RAS RAS RAS
CAS  1Mx4 CAS 1Mx4 CAS  1Mx4 CAS  1Mx4
WE WE WE WE
D09-DQ12 O DQ1-DO4 DQ1-DQ4 DO1-DQ4 DO1-DQ4
Vee Vs OF (VV Vss OF VCCV?—E Vee Ve OF
D027-DQ30 O 1 - : I H
— AD-AS p—] AD-AZ ¢+—{ AD-A9 o—1 AD-A9
—— RAS RAS RAS RAS
CAS  1Mx4 CAS  1Mx4 CAS  1Mx4 CAS  1Mx4
WE WE WE WE
D013-D016 O DQ1-D04 DO1-DQ4_ DQ1-D04__ DQ1-DQ4
7 1595 [ Vec Vss OF Vee Vss OF Vee Yo OF
DQ31-DQ34 O— T t—l ' t—l
LI 70-A9 L_f0-5 L A0-A5 L 70-23
o RAS RAS RES
CAS  1Mxt CAS  1Mx! CAS  1Mx1 CAS  1Mx1
WE WE WE WE
DQ17 Di DI DI 1]
Vee Ves DO J—vcvsoo [vccvsoo Ve Vs DO
rY J
D035 O—— I
Ve ©
Vcscs o + Ci=Cyp
SPBO1664
Block Diagram
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SIEMENS HYM 362120GS-60/-70/-80

2M x 36-Bit
Absolute Maximum Ratings
Operation teEMPErature FANJE ... ........oiiiiiiiiii e 0to+70°C
Storage temperature FaNGE........ooo it e -55t0125°C

Soldering temperature ....
Soldering time
INPUY/OULPUL VOIAGE ... .ttt ettt bt et e e e e aeeeaeeaees
Power supply voltage...
Power dissipation.....
Data out current (short circuit)

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 affect device reliability.

DC Characteristics™
TAo=0t070C, Vec =5V +10%

Par;méfér ) Symbol ; 7Limit ilalues Unit Test
‘min.  max. Condition
Inbutiﬁigh voltage o 7 o Viu 2.4 '75.5 \%
Input low voltage Vi -1.0 0.8 \% o
Output high voltage (/oyr = — 5 mA) Von 2.4 - \
Output low voltage (/o = 4.2 mA) VoL - 0.4 \
Input leakage current T, —-20 20 HA
(OV < Vy<6.5V, all other pins =0 V)
Output leakage current Towy -20 ‘20 HA !
(DO is disabled, 0 V < Vo1 < 5.5 V) I
Average V¢ supply current e ‘
(RAS, CAS, address cycling, 7gc = tgc Min) !
HYM 362120GS-60 - -1264 mA |2,
HYM 362120GS-70 - 11144 mA |®
HYM 362120GS-80 - 11024 mA |
[ _T . . i . ] S
Standby V¢ supply current lcco . ‘48 imA
(RAS=CAS = V,) i
Average V¢ supply current loes ‘ |

during RAS only refresh cycles
(RAS cycling, CAS = V|, frc = trc Min)

HYM 362120GS-60 - 1264 mA 2
HYM 362120GS-70 - 1144 mA
HYM 362120GS-80 - 1024 mA
Notes see page 201.
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SIEMENS HYM 362120GS-60/-70/-80
2M x 36-Bit
DC Characteristics" (cont'd)
Parémeter Symbol Limit Values Unit 1fTest -
‘min.  max. ‘  Condition
1 | | [
Average V¢ supply current s ! | |
during fast page mode : | ‘
(RAS = V|, CAS, address cycling, ; i
Trc = Ipc MiN) ‘ ;
HYM 362120GS-60 - 864 ImA |2,
HYM 362120GS-70 - 744 {mA |3
HYM 362120GS-80 o= 1624 ‘mA
Standby V. supply current Iecs L— 24 i MmA
(RAS =CAS =V, -0.2V) i
Average Vi supply current Icce
during CAS-before-RAS refresh mode
(RAS, CAS cycling, frc = Igc Min) i
HYM 362120GS-60 = 1264 mA .2
HYM 362120GS-70 - "1144 | mA
HYM 362120GS-80 - 1024 I mA
Capacitance
Ta=0t070°C, Ve =5V +10%, f=1MHz
Pararﬁeier Symbol Limif Values Unit
1 min max.
Input capacitance Ch - 160 pF
(AO to A9, WE)
Input capacitance Cpo — 42 pF
(RASO-RAS2, CAS0O-CAS3) | !
I/0 capacitance Cior |- 129 pF
(DQO-DQ7, DQ9-DQ16, DQ18-DQ25, DQ27-DQ34) | ‘
I/O capacitance | Coon - 39 pF

(DQ8, DQ17, DQ26, DQ35)

Notes see page 201.
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SIEMENS HYM 362120GS-60/-70/-80

2M x 36-Bit
AC Characteristics 9%
Tho=0t070C, Vec =5V +10%, 1r=5ns
Parametit;: ' Symbol Lihit Values - Unit

HYM  HYM | HYM
362120GS-60 362120GS-70 | 362120GS-80
min. | max. min. | max. min. . max.

h;r'\drdm read or writeVCSV/cIe time | fpc 110 |- 130 |- 150 |- Ins
Fast bége mode cycl'ertime trc 45 - 45 - 50 - Ins
AI:cess time fromﬁA—S CIEEE) taac - 60 - 70 - 80 lns
Access time from CAS O 1 |- |20 = 20 - |20 ns
Access time from column  1as - 130 - lss - lao ns
address 8 12)
Access time from CAS o fora - 140 - 140 - 45 ns
precharge 8
CAS to output in low-Z 9 10y |0 - 0 - o - Ins
Output b&fer turn-off delay D tore o :20 7 O ‘20 1r0 EO B ns
Transitio-r_{ time (rise and fall) 9| #; 3 ‘ 50 3 : 50 : 3 50 ns
m precharge time trp 40 - S 5707 ._,,, 60 e 7ns”7
RAS pulse width frns 60 |10000 |70 10000 80 |10000 |ns |
RAS pulse width fmase 160 |200000 |70 200000 80 | 200000 | ns
(fast page mode) i
RfAS hold time 1stH 20 - 7 *20 - *20 - ns
CAS holdtime e 60 |- 70 |- 80 |-  ins
CAS pulse width fons 20 |10000 (20 10000 |20 |10000 ns
RAS to CAS delay time ] freo 20 |40 20 |50 20 |60 ns
RAS to column address frao 15 |30 15 |35 15 |40 .ns
delay time 2 !
CAS to RAS precharge time fonp is |- s |- 5 - ‘ns
CAS precharge time fep 110 - k16 - '10 o néi
(fast page mode) :
Row address setup time ' fasm - 0 . B 0 - 0 - ns
Row address hold time e 0 |- 10 |- ns
Column address setup time  7asc o |- o |- o |- |ns
Column address hold time ~ foan 15 - 15 |- 15 = [ns
Cidlﬁrﬁwdress”hbld time AR 50 ‘- - |ss - 60 |- ns
ref. to RAS

Notes see page 201.
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SIEMENS HYM 362120GS-60/-70/-80

2M x 36-Bit

AC Characteristics? % (cont'd)
To=0t070°C, Ve =5V +10%, i+ =5ns
Parameter ‘ Symbol T Limit Values "Unit

' . HYM HYM HYM

| 362120GS 60 | 362120GS-70 362120GS- 80

i \ min. | max. ‘ min. max. ;n:{ max.
Column address to RAS lead time 7as, lgo0 = '35 = 40 |- 'ns
Vlié;dﬁcommand setup trme tres : 0 = 7 4'0 1— " 0 - ns
Rééd command hold tlme 8 tacH ‘ 0 T 0 - i 0 — ns
Read command hoid time tRAH w 0 - 0 - » 0 - 'ns
ref. to RAS - & \ - 7 1 L
Write cgmmﬂbgld time rwcﬂ i 10 - _ 15 |- ' 15 - ns
Write command hold time : twer 45 — .55 - | 60 . ns
ref. to RAS :
Wfi?e?c:bmmand pulse}/vidth 7 ‘ lwe 10 - 15 — 15 - ‘ns
Wrne command to RAS lead time aw |20 — 20 - .20 . 'ns
Wnte command lo CAS lead time owt i 20 ‘ - 20 ’ - 120 T ns
Data setup time 7 o i os 0 i— -0 ~ 0 - ns
Ijaia hold timer 7 9 Loy I 15 :— i 15 — 1”5 - ins B
Data hold tlme ref. to RAS fonr \ 50 - i 55 — 60 - ' \ n?i
Refresh perloidﬁi frer ?— 16 - "16 - E 16 ms -
Write command setup time 10 t;/CS 0 : - 0 - 0 - ns
Elggetup time ' B fesh 5 ‘ - - 5 - 5 - ns
6;§f{old time IR Tchm 15 [ 115 - 15 _ ns
RAS to CAS precharge time o trec o - 0 = 0 - ‘ns
CAS precharge time. 13) fepn 77777107;—” 10 T— ; 10 - ~'ns
erte to RAS precharge tlme 3 twre 10 - 10 |- } 10 - ns
Wr|te hold tlme.?é_f-. to RAS. 13) i twrH 10 — 10 — | 10 - ns

Notes see page 201.
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SIEMENS HYM 362120GS-60/-70/-80
2M x 36-Bit

Notes for pages 197 to 200:

1) All voltages are referenced to V.
2) Iochy Ioca Ioca @nd I depend on cycle rate.

3) Ic¢, and I, depend on output loading.
Specified values are measured with the output open.

4) An initial pause of 200 s is required after power-up followed by 8 RAS cycles out of which at least one cycle
has to be a refresh cycle 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.

5) V,, (max) and V,_(max) are reference levels for measuring timing of input signais.
Transition times are also measured between V,,, and V.

6) Measured with a load equivalent of 2 TTL loads and 100 pF.

7) tore (max) defines the time at which the output achieves the open-circuit condition and is not referenced to
output voltage levels.

8) Either 1404 OF fray Must be satisfied for a read cycle.
9) These parameters are referenced to the CAS leading edge.

10) 15 iS NOt a restrictive operating parameter. This is included in the data sheet as electrical characteristic only.
If fwes > Twes (min), the cycle is an early write cycle and data out pin will remain open (high impedance).

11) Operation within the t;c, (max) limit insures that 1pc (max) can be met. fq¢;, (max) is specified as a reference point
only. If faep is greater than the specified rx¢, (max) limit, then access time is controlied by 7¢as.

12) Operation within the fga (max) limit insures that 7z, (max) can be met. 1, (max) is specified as a reference point
only. If 1a is greater than the specified rqap (max) limit, then access time is controlled by 4.

13) For CAS-before-RAS cycles only.
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SIEMENS HYM 362120GS-60/-70/-80

o 2M x 36-Bit
Waveforms
’RC
fras thp ]
Wy =  SEEREENE
RAS ;“ N ] \
' fesu
treo frsh /
fcﬁi_] |t rentt—— ’CAS — CLL s
— W4 Y / 4
CAS _/ \ \: Z /
a ~— frap —]
’RAL
Tar
- Traw |~ == fean =
/Asi’“ P —=1 fsc =
4 ] - - e ‘
AD-A9 VIH Z ! Row :@l Column :K///// //// ///////////
It
fs Tery
—*! e— ‘j Tren [ :
N - e =
W 00 K
G = e [
Taa
frac = forr [
882g Vo Open @(‘ Valid Data —
A
* —o| oy b SPID1665
% "H or "L
Read Cycle
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SIEMENS HYM 362120GS-60/-70/-80

2M x 36-Bit
Tre
Tras frp —*
e :iH _‘\\‘ ) [ﬁ X
' fesu
fc_R_L] [ge— e [—-— fCASITL fcﬁp——‘ e —
- 4
w NN 4 /
trap f TraL
f
P — fraw : = foan =
s L S PR
A0-AS Z” 7K |row XK Colum? X727 /7 _
' ,CWL !
—! fucs f— [ fyey —
fwp
W, - - - -
I Va
L
f
- RWL

——‘ /DS l-<—— ’DH -

onr SPTO1666

"H or ”L“

Write Cycle (early write)
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SIEMENS HYM 362120GS-60/-70/-80
2M x 36-Bit

| ke
Trase
- Ko =™
s N )
A
tesu foe = Frsy =1
p | ’RCD — — /CP l— | ’CP e
C&\] | — — ] ’CAS S N ,CAS -— -] ,CAS
— Wa Y s Y '
oS NC /4N \Y
I
g Trac
; —a fRAH ""’fCAH"_ “»fCAH* “”CAH
AS—-R—— ta— fASC“ —PI,ASC-‘- _”ASC<“
Ve 22 o 2 s 77
AO—A9 % Row KX Column ,(:% Colunlwn KZ d Colunlwn /// ////
v
. Trew | foc } Tren
|es— ’RAD | e — | g — —a]
Tres F fres
fr—— f——

el T i il

- feac feac feac
—t—t r— — — | frouet— |
‘“’TAA_" ‘_,TAA_» ‘_’TAA_.
foac e fepp o e foop ]
¥ -
DQO- OH Valid E
DQ35 v Dota 4
oL torr j forr
g — f—
fewz
SPTC1667

Fast Page Mode Read Cycle
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SIEMENS HYM 362120GS-60/-70/-80

2M x 36-Bit
| Tre
|
‘ Trasp
L Y, —
RAS " N )
W
fec [~ fRsu —1
; et——— !RCD — fCP ee— e 'CP |
E 2 —1 feas T fers T feas [
| CAS \\: Q \ 7
W
far TraL
P Tran T feanr T feanl T lean=r
‘ ASR L ""I’ASC | e _.]’ASC — o] ’ASC ot
v \ s \
AQ-A9 " Row ColumLK% Column X Cotumn ] Z
VIL _.I
~— rap fon. 17>

twer p /
; | Swes | JTwes
=1 Twes ™1 ™
T fwen [T+ T fweu 1 1| fwen [T
Twe Twe = fwp —=
fewy fewe =1 fowL

WRITE V'H/ /%K . A

fos =y fosh=
’I —= fou r‘Tl —= foy =
pao- 7 % Valid Dato ’%ltd Dam’i@(vmid Dota K/%/
DQ35 E } 2

Tour SPT01668

= fon

VA "H or "U”

Fast Page Mode Write Cycle (early write)
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SIEMENS HYM 362120GS-60/-70/-80
2M x 36-Bit

Toas

7
pod
w
EES
—+
L,

-\7
rﬂ

fere
e

L

U

oo X K77
DQo- Yo .
DQ35 v, pen

SPT01663

Note: WRITE=Don't Core "Hoor U

RAS-Only Refresh Cycle

|

Tras frp
RAS N -
" f \__
frec |

=1 feen = feur
fese [T
w / L/Z 7 277

—o-| fgm

ES

=

—=| fugp F—

— YTomlao s ~ — —
WRITE " M//Z//f \/////// 77777 ////4

— forr ==
Y,
DQO-  'oM X o
D035 7 pen

Yo

SPI01670

Note: A0-A9=Don't Care "H" or "L

CAS-Before-RAS Refresh Cycle
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SIEMENS HYM 362120GS-60/-70/-80
2M x 36-Bit

- fpas— ™ [ Trp | Tras —

o —i frsy [T Tewr

&
>
[
=~
l\k Jg
o
v,
=
o+
Y
\I

| 'As_R»lﬂ:fM l‘* r;::-—fm ey |
po-pe % Row }@1 CP“”‘L! // //7///?//// /////
fecs M- "*‘“”wwu

WRITE “%/ ////’ W! W// ////

== Teac =

i — forF
‘ frac
7 2
baos o X Valid Doto

SPT01671

e
"Hoor "U”

Hidden Refresh Cycle (read)
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SIEMENS HYM 362120GS-60/-70/-80
2M x 36-Bit

|
]

[ fppg ’RP-’ fras
—— |
/ A /

2|

>

(%]
il

i
|
|
=
1
=
Pl
o+
5
]
x
~
a
E

s " Do KO e X777

e
fRAD
,WCR
r= fowe —>
—] ’wcs = - _""IWRH"-

= Fwen= —| 'wrp ==

w7\ N7

<——IDH——>
fos == ‘
! v, = e e T /,/
s 2 ////é& vid e K707
Toug ————*
SPT01672
"Hoor U
i
Hidden Refresh Cycle (write)
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