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T-44-234F
1 M x 36-Bit Dynamic RAM Module HYM 361020S-80/-10

Advanced Information

® 104 576 x 36-bit organization (alternative 2 097 153 x 18-bit)
@ Fast access and cycle time
80 ns access time
160 ns cycle time (HYM 361020S5-80)

100 ns access time
190 ns cycle time (HYM 361020S-10}
® Fast page mode capability with
45 ns cycle time (HYM 361020S-80)
55 ns cycle time (HYM 361020S-10
® Single + 5 V (+ 10 %) supply
@ Low power dissipation
max. 5720 mW active (HYM 361020S-80)
max. 5060 mW active (HYM 361020S-10)
CMOS —-166 mW standby
TTL  ~132 mW standby
® CAS-before-RAS refresh, RAS-only refrash, hidden refresh
® 12 Decoupling capacitors mounted on substrate
® All inputs, outputs and clocks fully TTL compatible
e Single in-Line Memory Module (L-SIM-72-1000)
Utilizes eight 1 M x 4 DRAMSs in 350 mil and four T M x 1 DRAM in 300 mil. SOJ
packages
@ 1024 refresh cycles/16 ms

The HYM 361020S-80/-10 is a 36 Mbyte RAM module organized as 1048576 words by
36-bit in a 72-pin single in-line package comprising ‘eight HYB 514400 DRAMSs in 350 mil
wide and four HYB 5 11000AJ in 300 mil wide SOJ packages together with twelve

0.2 uF ceramic decoupling capacitors on a PC board,

The HYM 361020S-80/-10 can also be used as a 2097152 words.by 18-bits dynamic
RAM module by means of connecting DQO and DQ18, DQ1 and DQ19, DQ2 and
DQ20, ..., DQ17 and DQ3S5, respectively.

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

The speed of the module can be detected by the use of four presence detect pins.
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Ordering Information T-46-23-18
Type Ordering code Package Des'crri'ptloh '
HYM 361020S-80 | Q67100-Q558 L-S1M-72-1000-D - | DRAM Module
| (access time 80 ns)
HYM 3610208-10 | Q67100-Q559 L-SIM-72-1000-p | DRAM Madule
(access time 100-ns)

NC. 33 TWASI M4
0026 35 008 36

Q17 37 0035 38
TA50

TASZ 41 TiS3 @
TAST 43 TR0 44
NC. 45 HC. 46
WRTE 47 HC. 48
D09 49 0027 SO
0010 St D028 52
0011 53 D029 S4
0012 55 Q30 S6
D13 57 DA3I S8
Vo 59 D@32 60
0014 61 D33 62
DO1S 63 0034 64
DQ16 65 NC. 66
P00 67 PO 68
P2 60 PO3 70
NC. Tt Ve 72

1
L1

A TN T (T ™ T O T O LTI T

O

Pin Configuration Pin Names

—Fo A0-A9 Addrgss Inputs
e s oo i DQO-DQ35 Data Input/Output
e 2ok TAS0-CAS3 Column Address Strobe
TR RAS0,RAS2 | Row Address Strobe
N5 k1 RITE Read/Writa Input
AS 17 A6 18 y N -
NC. 19 D04 20 Vee Power (+5V)
0022 21 DOS 22
0023 25 005 24 Vss Ground
0024 25 1007 26 — = =
o025 27 A7 28 PD Presence Detect Pin
NC. 29 Ve 30 :
A8 31 A9 32 NC.

:No Connection

Presence Detect Pins-

HYM 361020S-80 | HYM 3610205-10
PDO | Vss | ves
PD1 |Ves Vss
PD2 |N.C. Vss
PD3 | Vss Vss

SPPOQ33E
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Block Diagram i
e
il 3
S H
RAS7 - :
RASO A0-A3 -jAO-A‘) H
M {aae —{RAS ;
As  1Mx4 As IMxdk =
WE WE. H
000-003 DQ1-00% 0G1-004 H
Yee Yss G Yee Yss 8 :
1T 1
0018-0021
A0-A9 - ¢-{A0-AT N
RAS -RAS
o Mxb @S Mxb g
004-007 001-004 (01-004
Vec Vss OF Vee Vss GE :
] :
0022-0025 R
[AG-A9 AG-AY .
s | s :
LIRS M1 L-As M xd -
WE WE :
naa ot bt £
Ve Vss oo Yee Vss o :
] :
a2 I B
sy - e N
A0-A9 rjnp-m
p-1IRAS p-—{RAS
A 1Mxé& tAs  1Mx&
009-0012 001-004 001-004
Vee Yss 68 cc Vss BE_
[T
0027-0230
A0-AY R0-AT
RAS H-{RAS
[cxs  Mxs s Mxb
5 - WE
0013-00% km-mn 001-004
Vee Vss GE Vee Vss oF
- T 41
0031-00 3% .
LAG-49 A0-A9 '
L{RAS RAS
L f@s Mxd s M«
WE - WE
0a17 ot . - ot
Vee Yss no Yee Yss 0o i
: :
- ]
o 7 (1- O -
Vs == a-tn _ :
SPS00327 :
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SIEMENS AKTIENGESELLSCHAF 47E D  HYM361020S-80/-10
- 1 M x 36-Bit

T-46-23-18
Absolute Maximum Ratings
Operating tomperature range .........c.eeceeeveermeeeerirercas e st e 010+ 70°C
Storage temperature range ..... waew—58510 + 125°C
Soldering temperature .......... . .. 260°C
Soldering time ....... R . o - ecmannens w10 8

Input/output voltage ...........

Power supply voitage.......... — o -ito+7 V-

Power dissipation........... veerenes dhomrsasinnnttssaasanasesaenisses w72 W
Data out current (short circuit)

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage to the device. Exposure lo absolute maximum rating conditions
for extended periods may affect device reliability.

DC Characteristics
=0t070°C,Vss=0V,Vec=5V+10%
Symbol Parameter Limit values | Unit | Test-
min. | max condition
Vi Input high voltage 2.4 55 \ 0
VL Input fow voltage _|-10 o8 |V |-
VoH Output high voltage (fout = ~ 5 mA) 24 - ' -
VoL Output low voltage (fout = 4.2 mA) - 04 A -
(L] Input leakage current -50: |50 pA -
(0Vsvins6.5V,all other pins = 0 V) ) )
To Output leakage current -10 10 mA -
(DO is disabled, 0 Vsvour<5.5 V) ) B o
Icct Average Vce supply current: HYM 3610208-80| — 1040 | mA 2)3)
HYM 361020S-10( — 920 mA.
(RAS, TAS, address cycling: fac = ke min.)
Icce Standby vce supply current (RAS = TAS = vin - 24 mA |-
Icca Average vcc supply current, during 2)3)
RAS only refresh cycles: HYM 361020S-80 | - 1040 | mA
HYM 361020810 | ~ 920 |mA
(RAS cycling, CAS = Vi, frc = frc min.) i
Icc4 Average Vce supply current, during 2)3)
fast page mode: HYM 361020S-80 | —~ 760 mA
HYM 361020510 | - mA
(RAS = viL, CAS address cycling, frc = {Romin,) _ )
Icecs Standby vco supply current (RAS = CAS =vcc - 0.2 V - 12 mA -
Iccs Average vcc supply current, during CAS-before-RAS - =
refresh mode: HYM 361020S-80 |-~ -1040: | mA
HYM 361020S-10 | - 920 mA
(RAS, TAS cycling, frc = tac min.)

Notes see page 217.
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HYM 361020S-80/-10
SIEMENS AKTIENGESELLSCHAF 47E D 1Mx36-Bit
i 45) :
?ﬁ%‘}g’?g '8"3?53 5V+10 %, rr=5ns T-46-23-18 3
Symbo! | Parameter Limit va!hes B Unit "‘
HYM 361020S-80 | HYM 361020S-10 )
min, max. | min. | max. ~
tRo Random read or write cycle time 160 - - 1190 - ns :
trc Fast page mode cycle time ' 45 - 55 - ns
taac Access time from RAS RAU B 80 - 100 ns :
feac Access time from CAS KA 20 |- 25 ns )
A Access time from column address 6)12)| — 40 ' ) e 50  |ns .
tcra Access time-from CAS precharge o~ 45 - 55  |ns i
toz TAS to output in low-Z &0 |- 0 - ns
torF Output buffer turn-off delay " alo 20 0 20 ns
fn Transition time (rise and fall) - sja . |so 3 50 |ns
tap RAS precharge time _ 70 - g0 |- Ins
tras RAS pulse width 80 10000 (100 . | 10000 .fns
trasp RAS pulse width (fast page mode) 80 200000 | 100 200000 |ns
trsn | RAS hold time |20 - 25 - |ns
fesi | CAShold time 80 |~ 100 |- ns :
leas CAS pulse width 20  ]10000 |25 10000 |ns
tco | FAS to CAS delay time |29 60 %5 |75 s
fap RAS to column address delay time 2 45 40 2 50 - ns
tcap CAS to RAS precharge time 5 - 10 1= ns
tce TAS precharge time (fast page mode) 10 - 10 - ns
fasR Row address setup lime ) 0 - 0 - | ns
raH Row addrass hold time 10 - 16 . |J=  |ns
fasc Column address setup time 0 - 0 - ns
foan Column address hold time 15 - |20 -~ ns :
an Column address hold time referencedto RAS |60 | - 75 - ns B
taaL Column address to RAS lead time 40 - 50 - ns
fros Read command setup time L ' 0 - ns .
Notes see page 217. ' ' ' -

e
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, © " HYM361020S-80/-10
SIEMENS AKTIENGESELLSCHAF Y47E D 1 M u36.Bit

AC Characteristics (cont'd) 49 T-46'_23"] 8 ) ‘;
Symbol | Parameter Limit values Unit §;
HYM 361020S-80 | HYM 3610208-10 |
, ‘min. max. |min, max. ‘
{RCH Read command hold time 80 - 0 - ns ~
fRAH Read commiand hold time referenced to RAS 8]0 ) - 10 - ns
fweH Write command hold time 15 - 20 - _fns :
twer Write cormmand hold time referenced to RAS 60 - 75 - ns
twe Write command pulse width 15 - 20 - ns %
tRwL Write command to RAS lead time 15 - ) ) 25 A - ns . .
fow. Wirite command to CAS lead time 15 - 25 - " |Ins .
fos Data setup time 90 - 0 - ns
fou Data hold time 9|15 - |e0 - ns
toHR Data hold time referenced to RAS 60 - % - ns
{ReF Refresh period - 16 - 16 ns
twes Write command setup time 10) - 0 - ' ns
tesa CAS selup time (CBR cycle) - 10 - ns 3
tern | TAS hold time (CBR cycle) ] 115 - 20 |- ns ;
taPc HAS to CAS prechargs time 0 - 0 - ns Q
tcen CAS precharge lime 10 - 15 - ns ‘
twap Write to RAS precharge time B 10 - 10 |- | ns
bwrn Write hold time referenced to RAS 10 - 10 - |ns :
Notes see page 217. ,
H
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- ' HYM 361020S-80/-10
SIEMENS AKTIENGESELLSCHAF Y47E D 1 M x 36-Bit :
Capacitance T-46-23-18
Ta=01070°C, Vec=5V£10%, f=1MHz
Symbol | Parameter ~ Limitvalues | unit £
min. max. ’
Cu Input capacitance (A0 to A19, WE) - 85 | pF
Cr I/O capacitance (DQ0-DQ7, DQ9-DQ16, ' :
DQ18-DQ25, DQ27-DQ34 N - 20 pF
Cu 1/O capacitance (DQ8, DQ17, DQ26, DQ35) - 25 pF
Cu Input capacitance (RAST, RAS2, CAS0-CAS3) - 42 pF .
Notes for pages 214 to 216
1) All voltages are reterenced to ¥ss.
2) Icc, 1 cea, Ices and [ccs depend on cycle rate. 3

3) rce1 and /cca depend on output loading. Specified values are measured with
the output open.

4) An initial pause of 500 ps Is required after power-up followed by 8 RAS cycles of which at least one
coycle has to be a refresh cycle befare 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 is
required. .

5) Vi1 (min.) and ViL (max.) are reference levels for meaéuring timing of input signals. Transition times are
also measured between ViH and ViL.
6) Measured with a load equivalent of 2 TTL loads and 100 pF.

7) torr {max.) defines the time at which the output achieves the open-circuit conditions and is not
referenced to output voltage levels.

8) Either rcH or frH must be satisfied for a read cycle.
9) These parameters are referenced to the TAS leading edge.

10) fwcs s not a restrictive operating parameter. This is included in the data sheet as electrical
characteristics only. If fvcs fwes (min.), the ¢ycle is an early write cycle and data out pin will remain
open (high impedance).

11) Operation within the frcp (max.) limit ensures that frac (max.) can be met. aco (max.) is specified as a

reference point only. if frco Is greater than the specified frep (max.) limit, then access time is controfled
by fcac.

ST L Y

i

12) Operation within the frap (max.) limit ensures that wrac (max.) can be met. fap (max.) is specified as- :
a reference point only. If /rap is greater than the specified Rao (max.) limit, then access time is -
controlled by faa.

13) For CAS before RAS cycles only.
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HYM 361020S-80/-10
SIEMENS AKTIENGESELLSCHAF U47E D 1 M x 36-Bit
Waveforms T-46f23"]‘8
Read Cycle
I
R has ) ~fe
. " e g -
RAS ‘;: \ / \______
f
faco i fasu .
CAS (7
s \\ Ay,
(!
= faao foal
, _I—-fRAH"— _.f fean = - i
AsR N 7 o
s o R viores KO ssies KON 0 s
T hen
—{faes [+~ o foay I:‘ B
[E— Vin 77 N S .
WRITE V:L 7 %2 / h ibﬂii W/ /
o
= hea [+ -
- Vi 7 7 7 ; 7
% TN | B0
el ind . r—fo0—
tozo i ) e
- Viy 7 ¥ 7
et v Hi-2 Y77
e—tcac— —= forp [
-tz ra—loez—"
000 -D035 vy HI-Z % Valid Data Out —Ht-z—
{Outputs} Vv, 7 SPT00730
taac

“H"or "L"
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1 M x 36-Bit

Write Cycle (early write)

T-46-23-18

w v i
e

I | IR \ [ 1/

ws U B D) e
w N | 7777
T

Ry ikt S
e« 27 Y7777,

D00-D035 ¥y

HI-Z
(Qutputs} ¥, ; !

"H"or "L"

SPT00731
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1 M % 36-Bit

e fogp pe—
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Fast Page Mode Read Cycle
Trasp
. T
Vin AR r.—l
ms N I - I
e
= frcp — = ko = [ Fagy —= )
‘}"c.\s"" “’us‘L . "EAS’} ™o
— Vi | va '
w Vi /I
4 »"f? A s
hsg "'I";‘MH __If'é';" ] fsc 11 cml‘ > s A “"1 - fisr
A0-A9 Vin Row Column olumn 7— Column Row
- Ve Addr. Address Address Y %, Addres§ 1 Aqdress
—= Fen
1  faes
WRITE " 7 éf W
- fepn o= fopn =
] "'OEA“ )
- Y
® 7 7 Dk 177
fOZ[_H fnz—c—c'— [eg— ——f .—
&fm- fozg o
020
7
. W.

N |
{Inputs} Y e/
b . i foa: hoac =1 |
feteacm| — foee - 4 orp e | =t fore|=—
l‘—"RAL“f—‘—’-* foez [=— 1o foez [~ T hez [~
=itz - -]

otz =ity
000-0035 Vo vatid PAF Valid Vatid
{Outputs V4, @E ataOut ata Oy E" Data Qut E_—

SPT00734
g o L
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HYM 361020S-80/-10
1 M x 36-Bit

SIEMENS AKTIENGESELLSCHAF 47E D

BRI b e n g § e

Fast Page Mode Write Cycle (early write) T-46-23-1 8

Jindid sl don’

faase
'RP st

— Wu -
RAS .
VIL B V- . \ .
ey fpc — o] - | — fRSH |
as—1 [ fas s

% .
r— facp
— fCP e — -—‘&Rp -
e Vi ' ['* : : /f '
CAS
f \ e
fesu at
~= Fhsc
oy |- - fean | - foan [ T rhsr
M hse | ™1 fean [ "‘t\sc'r—‘ = hse [T N
AO-A9 Yin Row Column Column 5’ Column WZUMNf Row
. Vi Addr. Address Address ) Address_ U\ _Address
— few — b fowl— e — fow—
= o M M ™
fues ==-fues: - fucs
~ fucn
py

four

oy = -
S ——lfDS‘- ' fns ten—

=it
gy’ o X0 e Y,

DQ0-0035 Vyy
HI-Z 2= - -
(Outputs) Vo SPT00735

“H" o “L"

1 fIJH e — _—_ fDH et —
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7-46-23-18
Hidden Refresh Cycle (read)
fac : e
. hhas fpe™* faas Top
— Viu it "
RAS \ / \ 7 7 J \ B
‘—faco”‘"—fasu“"l r—foug = t——fepo —™
T :
CAS !
VlL ] ,RAD -»-\\ j
=1 =*7hsc
foan e e et T .
= Hhsr |1 fan - Ras S ot 1 —'t - fis
Yn Row Cotumn 77 / Row
AO-A9 Vu%“dl‘- Address W / / Address

£ -1
= s —- r‘l RrK

~ | _

M
foea [
. Yy 7 V7T , ,
® 0 / /7%
L - <
foz(‘. P L +’tDD+
- fnzlo 000
0G0-0035 W, 7 7 N y
{Inputs) V.L// // | H1-Z '
!
:q fu( [ —'-kxF-‘-—
haa = S S
Ft——Ahac _
000-0Q35 Vi 7 . — ,
(Outputs) ¥, HI-Z Valid Data Qut E—- HI-Z p—

2] o
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SIEMENS AKTIENGESELLSCHAF y7e p 1Mx36-Bit

Hidden Refresh Cycle (eatly write) T—4.6—23—] 8
fac — fac
. fras I fee ; ' e
— Vin AR —j RAS
R
3 Y \ [ S = - — \__-

RCO RSH L_ %HR }t_fmp————
=< Wik )
s v \\ _

“fRAD-—
= hise
T

T fean

F*hsh

}‘————
s ™~ * 7
w0 e YK e X7 7 s
- ' '

rfucs
™

w0 | 0

N

« W

D7/

s ™

L'—fnﬂ’—’(

000-D035 ¥, %% o oot
Unputs) Y atd na

DQ0 -0035 ¥,

F_ fgpg ™1

Y

(Outputs} Vg,

—_—

HI-Z

SPT00740

1
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‘ 1 M x 36-Bit
SIEMENS AKTIENGESELLSCHAF 4?E D

— ' T-46-23-18
RAS-Only Refresh Cycle '
fas e fp——wt -
— y,— - .
o \ / \___
== e [
—=lt I-—
= A
— fran
'Asn 1 fse ==
AO-A9 Vo %L\rmssv/ / / / / // /% Adggxss:

DQ0-0Q35 ¥,

HI-Z
{Outputs) v,

~ sPT0a737

Note: WRITE, OE, 1/01-1/04(Inputs) = Dan’t Care
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HYM 361020S-80/-10

SIEMENS VAKTIENGES_ELLSCHA'F yop p  TMx3&-Bit

p— — 1-46-23-18 -
CAS-Before-RAS Refresh Cycle

rR P fRA S ] fRP

=~ foec
fesr [T— Tepp =
= fepn L el 'Rp'c-l“ :
— Vin
tAs A W
VL :

ki —
we W00 N0

bez

= I

I
R /777
-~ tooo .
?g”o';"[’]gzs ‘\2: tf Hi-2 7 SP100738
- fore
7‘4 "H" or “L"

Note: A0-A9 =Don't Care
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