SIEMENS

1M x 9-Bit Dynamic RAM Module HYM 32200S/L-60/-70/-80

Advanced Information

@ 1048 576 words by 9-bit organization
® 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 (£ 10 %) supply
® Low power dissipation
max. 1705 mW active (-60 version)
max. 1540 mW active (-70 version)
max. 1375 mW active (-80 version)
CMOS - 16.5 mW standby
TTL —-33 mW standby
Common CAS control for eight common data-in and data-out lines
Seperate CAS control for ninth bit
CAS-before-RAS refresh, RAS-only-refresh, Hidden refresh
3 decoupling capacitors mounted on substrate
All inputs, outputs and clocks fully TTL compatible
Single in-Line Memory Module socket (HYM 32200S) and lead (HYM 32200L) version
Pin configuration according to JEDEC standards
Utilizes one 1M-DRAM and two 4M-DRAMs in SOJ package
1024 refresh cycles / 16 ms
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SIEMENS HYM 32200S/L-60/-70/-80
1M x 9-Bit

The HYM 32200S/L-60/-70/-80 is a 1 Mbyte RAM module organized as 1 048 576 words by 9-bit in
a 30-pin single-in-line package comprising one HYB 511000BJ 1M x 1 DRAM and two
HYB 514400AJ 1M x 4 DRAMs in SOJ-packages mounted together with three 0.2 uF multilayer
ceramic decoupling capacitors on a PC board.

The 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.

A common CAS controls for eight common data-in and data-out lines
Bit nine (D8, Q8) which is generally used for parity is controlled by CASS8.

The common /O feature on the HYM 32200S/L-60/-70/-80 dictates the use of early write cycles to
prevent contention on D and Q.

Ordering Information

Type Ordering Code Parckage - Descriptions

HYM 32200S-60 i on request L-SIM-30-600-1 DRAM Module
; ! (access time 60 ns) V

HYM 32200S-70 - QB7100-Q644 L-SIM-30-600-1 DRAM Module
(access time 70 ns) ©

HYM 32200S-80 ! Q67100-Q580 i L-SIM-30-600-1 DRAM Module
(access time 80 ns) ¥

HYM 32200L-60 on request : L-SIM-30-600-2 DRAM Module
i : (access time 60 ns) 2

HYM 32200L-70 on request - L-SIM-30-600-2 DRAM Module
(access time 70 ns) 2

HYM 32200L-80 on request L-SIM-30-600-2 DRAM Moduie
| (access time 80 ns) 2

" Socket type
2 Pin type
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SIEMENS HYM 32200S/L-60/-70/-80
1M x 9-Bit

]
O Z
Ve 1o — 7 e 1
CAS 2 jo " CTAS 2
00 3 |o! DQO 3
AO 4 ol 1 AQ 4
. Al 5 |o ] [ Al 5
: pQy 6 |O. : DQ1 6
; A2 7 |o! ! A2 7
A3 8 |ol [ AZ 8
Vs 9 19 | Vss 9
DQ2 10 (o . DQ2 10
a4 11 |o! ! AT
AS 12 |ol | AS 12
De3 13 |o| | 003 13
A6 14 0O - Ab 14
A7 15 |ol | A7 15
DQ4 16 |oi | DQ4 16
A8 17 |o, i A8 17
‘ AS 18 jO. : A9 18
N.C. 19 |al ! N.C. 19
\ D05 20 |o) [ DQ5 20
‘ W 21 o, \ w 21
Vs 22 fo Yos 22
pos 23 [ol I DQ6 23
N.C. 24 |O| | N.C. 24 .
DQ7 25 o, 1 DQ7 25 :
Q8 26 |o Q8 26 !
RAS 27 |o! 1 RAS 27 f
CAS8 28 {o| t CAS8 28 !
p8 29 o p8 29
Ve 30 [ob - Vee 30
O SPPO163!
SPPO1673
HYM 322008 HYM 32200L
(Socket type) (Pin type)
Pin Names FAS  RowAddross Stobe
AO-A9 Address Inputs WRITE Read/Write Input
DQO-DQ7 Data Input/Output CAS8 Column Address Strobe
D8 | Data Input Veo Power Supply (+ 5 V)
Q8 Data Output Vas Ground (0 V)
CAS j Column Address Strobe N.C. * No Connection
Pin Configuration
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SIEMENS

HYM 32200S/L-60/-70/-80
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Block Diagram
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SIEMENS HYM 32200S/L-60/-70/-80
1M x 9-Bit

Absolute Maximum Ratings

Operating temperature range
Storage temperature range......
Soldering temperature .............
Soldering time..............
INPUYOULPUL VOIAGE ...t
Power SUPPIY VORBOE ...t
Power dissipation.....................

Data out current (short circuit) ....

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

DC Characteristics
To=01070C; Vec=5V+10%

i
1

Parameter Symbol Limit Values Unit  Test
min. " max. Condition
Input high voltage Vin 2.4 5.5 \ -
Input low voltage Vi i— 1.0 0.8 \ -
Output high voltage (Iour = — 5 MA) %ivc,H ‘2.4 - LV -
Output low voltage (Ioyr = 4.2 MA) 'V - 0.4 \% -
Input leakage current Iy, -10 10 uA -
(0V < V<65V, all other pins =0 V) ‘
Output leakage current Tow -10 10 uA -
(DO is disabled, 0 V < Vo1 < 5.5 V) 1 .
Average V¢ supply current: Ioeq
HYM 32200S/L-60 = 310 mA 29
HYM 32200S/L-70 I .280 MA |
HYM 32200S/L-80 - 250 mA
(RAS, CAS, address cycling, fgc = fac mMin.) '
Standby V. supply current Teco - 6 mA |-
(RAS =CAS =V,
Average V¢ supply current during RAS Ieca : ‘
only refresh cycles:  HYM 32200S/L-60 - 310 ‘mA 2
HYM 32200S/L-70 . 280 mA
HYM 32200S/L-80 - 250 mA
(RAS cycling, CAS = V|, Ire = e min.)

Notes see page 135.
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SIEMENS HYM 32200S/L-60/-70/-80
1M x 9-Bit
DC Characteristics " (cont’'d)
Tho=0t070°C; VCC_5V+1O%
Parameter ~ 'symbol | Limitv values  |Unit |Test
min. T max. . Condition
— — - —_ — — - - % — - —
Average V¢ supply current during fast I 1eca ! T !
page mode: HYM 32200S/L-60 - 210 mA 2.3
HYM 32200S/L-70 - 180 mA
HYM 32200S/L-80 - | 150 'mA
(RAS = V|, CAS, address cycling, 1
fpc = fegMiN.)
Standby Vi supply current ; lecs - i3 "mA -
(RAS CAS = VCC =-0.2V) : ‘
Average Vo _supply current dunng Icce !
CAS-before-RAS refresh mode: - 310 mA 2
HYM 32200S/L-60 - 280 mA
HYM 32200S5/L-70 = 250 mA
HYM 322008/L-80 -
(RAS, CAS cycling, fpe = fge min.) J
Notes see page 135.
Capacitance
To=0t0 70 C; VCC=5V+10%,;‘_1 MHz
Parameter - o o o Symbol L fiait V;Ees Ur;itr
| min J’lax.
Input capamtance (AO to A9 RAS, AS WE) ‘ Cy ?— 30 pF
lnput capacnance (DB CASB) Cp = ;10 pF
I/O capacitance (DQO to DQ7) | Co . 115 pF
Output capacitance (Q8) ! Co - 10 pF
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SIEMENS HYM 32200S/L-60/-70/-80

1M x 9-Bit
AC Characteristics 9%
T,=01t070C; VCC_5V+1O% tr=5ns
Parameter o lSymboI Limit Values [ Unit

. HYM | HYM  HYM
| | 32200S/1.-60 @ 32200S/L-70 32200S/L-80
{ ‘ min. i max. - mi_n. max. . min. 1 ma);f

F(andom read or wnte cycle llme tre 110 - 130 - 1150 - 'ns
Fast page mgd;e cycle tlme [ e 45 - 45 - 50 - ‘ns o
Access time fiom FAS 9 e |~ 60 |- 70 - ls0  ns
Access time from CAS 81 foac - 20 - 20 - 20 ‘ns
Access time from column o _K T 5 - 35 o W 'ns
address 6 12)
Access time from CAS ~ |fea  — 40 - 40 - 45  ns
prec harge sl : !
CASto outputrlnrlow z . e ICL;ii ? 0 l‘— 0 - 7\ 0 - .‘ ns
Output buffer turn-off delay Tiew O 120 0 20 0 20 ns
Transition time (H;gand fall) ;": ﬁs _E- T - 50 3 50 7%7ns
RAS precharge time e 40 = s0 - 60 - 'ns
RASpulse width ~ fms 60 10000 \?67 10000 ‘BOAAVXbOOO ns
RAS pulse width ~ fmse 60 ‘1ooooo 70 100000 80 | 100000 'ns
(fast page mode) : '
RASholdtime  ias 20 |- 20 - 20 |- ns
CAS hold time fosh 60— 70 - 80 - ‘ns
CAS pulse width T e 2r 10000 |20 110000 (20 10000 . ns
RAS to CAS delay time " lineo 20 40 20 50 20 60  :ns
RAS to columnradrdress ) WAIRAD* '71 5%730 ﬁ'15 VES —E K V ns
delay time 12) P L i - 4L L
CAS to RAS precharge tlme ) Ierp 175777 - 5 - 777?5 = i
CAS precharge time tep 10 ‘— 10 - 10 = ‘ ns
(fast page mode) :
Rov-v__address setup time o r;\S; | 0 . 077 - 0 - ns
Row address hiorld time o tRA,; o 1077" — 77#10 T *170 [ ns—
Column addreés setup};e :j fasc i 0 -:~ 1) 7:—77 :67 - n;:
Column address hold time [fean 5 - 15 - 777‘715 ‘; ns
Notes see page 135.
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SIEMENS

HYM 32200S/L-60/-70/-80

1M x 9-Bit
AC Characteristics 9 (cont'd)
Tho=0t070C; Ve =5V +10%; 11 =5ns
Parameter Symbol ‘ Limit Values J Unit

! MM HYM | HYM
! 32200S/L-60 ' 32200S/L-70 32200S/L-80
| min. ‘ max. |min.|max. | rrﬁ‘ max.

Column address hold time | 7, 50 - 55 - 44%!60 - ns
ref. o RAS . - ’ -
Column address to RAS lead time 7q,, 30 |- %5 - 40— ns
Read command 51an time | trcs 0 - o | o - ns
Read command hold time &' trcH o - o - o - ns
Read command hold ime gm0 -~ 0 - 0o -  ns
ref. to RAS 7 79)‘ ) ‘ B R -
Write command hold time twen 10 - 15 - 15 - ns
Write command hold time | fuen 45 - 55 — 60 i—  ns
eltoRAS 0 . P R
Write command pulse width fwe 10 . 115 ‘— J175 - ns
Write command to RAS lead time [~ 20 - 20 2 20 o ns
Write command to CAS lead time | Towe 7 20 T TO - 20 — ns
DZta setﬁﬁme - e tos ‘O__\P— '—jo = ‘O - 7Vns
Data hold ime 9 I 15 - 15 1= 15 —  ns
Data hold time ref. to RAS o 50 - 55 - 60 - ns
Refresh period - - tRer ‘_— 116 - 16 - ? ms
Write command;tdp time 0 fucs lo I- 0 - 0 - .ns
C_)_Ag s% timei 3 tesn 5 — . 5 - E 5 - frns B
CAS hold time D o 5 - 15 - 15 -~ ns
ﬁA—ng ﬁneicharge timer ' [R;;.C 'O - 64— - 0 - n577
ﬁsiprech@ time 3 fepn 10 - 10 - W T Ths
V\fr@ to W?precharge time 9 ryge . 10 - A16 - ? - nsi
W}Tte holﬁne ref. torRAS 9 fwan ' 10 . 10 — 10 . ns
Notes see page 135.
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SIEMENS HYM 32200S/L-60/-70/-80
1M x 9-Bit

Notes for pages 131 to 134:

1) All voltages are referenced to V.

2) Iecyy locs oce @and I depend on cycle rate.

3) /., 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,, (min.) and V, (max.) are reference levels for measuring timing of input signals. Transition times are also
measured between V,,and V..

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 condition and is not referenced to
output voltage levels.

8) Either rpey OF 15y Must be satisfied for a read cycle.
9) These parameters are referenced to the CAS leading edge.

10) 1,cs 18 NOt a restrictive operating parameter. This is included in the datasheet as electrical characteristic only.
If fwes > fwes (MIN.), the cycles is an early write cycle and data out pin will remain open circuit (high impedance).

11) Operation within the facp (Max.) limit insures that rq,c (Max.) can be met. 1o (Max.) is specified as a reference
point only. If racp is greater than the specified 7qcp (Max.) limit, then accesses time is controlled by rcac

12) Operation within the 7z, (Max.) limit insures that 75, (Max.) can be met. 1x,, (Max.) is specified as a reference
point only. If 14,5 is greater than the specified rz,, (Max.) limit, then accesses time is controlled by 1,

13) For CAS-before-RAS cycles only.
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SIEMENS

HYM 32200S/L-60/-70/-80
1M x 9-Bit

Waveforms
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SIEMENS HYM 32200S/L-60/-70/-80

1M x 9-Bit
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SIEMENS HYM 32200S/L-60/-70/-80

1M x 9-Bit
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SIEMENS HYM 32200S/L-60/-70/-80

1M x 9-Bit
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SIEMENS HYM 32200S/L-60/-70/-80
1M x 9-Bit
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Note: A0-AS9=Don’t Care

CAS-Before-RAS Refresh Cycle
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SIEMENS HYM 32200S/L-60/-70/-80

1M x 9-Bit
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SIEMENS

HYM 32200S/L-60/-70/-80
1M x 9-Bit
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