SIEMENS

8M x 32-Bit Dynamic RAM Module

Preliminary information

- 8388 608 words by 32-bit organization
(alternative 16 777 216 words by 16-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)

« Fast page mode capability
40 ns cycle time (-60 version)
45 ns cycle time (-70 version)

+ Single + 5V (+ 10 %) supply

Low power dissipation

max. 4840 mW active (-60 version)
max. 4400 mW active (-70 version)
CMOS - 88 mW standby

TTL - 176 mW standby

Ordering Information

HYM 328020S/GS-60/-70

CAS-before-RAS refresh
RAS-only-refresh
Hidden-refresh

16 decoupling capacitors mounted on
substrate

- Allinputs, outputs and clocks fully
TTL compatible

- 72 pin Single in-Line Memory Module
(L-SIM-72) with 25.40 mm height

Utilizes sixteen 4M x 4-DRAMs in
SOJ-packages

2048 refresh cycles / 32 ms
« Tin-Lead contact pads (S - version)

« Gold contact pads (GS - version)

Type Ordering Code | Package Description
HYM 328020S-60 Q67100-Q2001 L-SIM-72-15 DRAM Module
(access time 60 ns)
HYM 328020S-70 on request L-SIM-72-15 DRAM Module
(access time 70 ns)
HYM 328020GS-60 Q67100-Q2008 L-SIM-72-15 DRAM Module
(access time 60 ns)
HYM 328020GS-70 on request L-SIM-72-15 DRAM Module
(access time 70 ns)
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HYM 328020S/GS-60/-70
. SIEMENS 8M x 32-Bit

The HYM 328020S/GS-60/-70 is a 32 M Byte DRAM module organized as 8 388 608 words by
32-bit in a 72-pin single-in-line package comprising sixteen HYB 5117400BJ 4M x4 DRAMs in 300
mil wide SOJ-packages mounted together with sixteen 0.2 uF ceramic decoupling capacitors on a
PC board.

The HYM 328020S/GS-60/-70 can also be used as a 16 777 360 words by 16-bits dynamic RAM
module by means of connecting DQO and DQ16, DQ1 and DQ17, DQ2 and DQ18, ..., DQ15 and
DQ31, respectively.

Each HYB 5117400BJ 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 328020S/GS-60/-70 dictates the use of early write cycles.

PinDefinitions and Functions

Pin No. Function
AO-A10 Address Inputs
DQO-DQ31 Data Input/Output

CASO - CAS3 | Column Address Strobe
RASO - RAS3 | Row Address Strobe

WE Read/Write Input
Voo Power (+ 5 V)

Vss Ground

PD Presence Detect Pin
N.C. No Connection

Presence Detect Pins

-60 -70
PDO N.C. N.C.
PD1 Vss Vss
PD2 N.C. Ves
PD3 N.C. N.C.
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| HYM 328020S/GS-60/-70
SIEMENS 8M x 32-Bit

Pin Configuration

(top view)
—J_——_
Vs 1 DQO 2] | o
DQ16 3 DQ1 4] |
DQ17 5 DQ2 6| |
DQ18 7 DQ3 8| |
DQ18 9 Wc 10|
N.C. 11 A0 12 |
AT 13 A2 14 ]
A3 15 A4 16[ |
A5 17 A6 18| |
A10 19 DQ4 20| |
DQ20 21 005 22| |
DQ21 23 DQ6 241 |
DQ22 25 DQ7 26| |
DQ2327 A7 28| |
NC. 29 Ve 30 |
A8 31 A9 32{ |
RAS3 33 RASZ 34| |
N.C. 35 N.C. 36[ |
N.C. 37 NC. 38[ ]
Vs 39  CASO 40| |
CASZ 41 CAS3 42 |
CAS1 43  RASO 44|
RAST 45 N.C. 46| |
WE 47 N.C. 48| |
DQ8 49 DQ2450| |
DQ9 51 DQ2552| |
DQ1053 DQ2654 [ |
DQ1155 DQ2756 | |
DQ1257 DQ2858[ |
Ve 59 DQ2960[ |
DQ13 61 DQ30 62| |
DQ1463 DQ31 64 |
DQ1565 N.C. 66| |
PDO 67 PD1 68| |
PD2 69 PD3 70| |
NC. 7t WKs 72 1 O
SPP02395
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SIEMENS

HYM 328020S/GS-60/-70
8M x 32-Bit

CASO © T 1
CAS RAS CAS RAS
DQO-DQ3 o——1/01-1/04 1/01-1/04
oF Do OF Di
L B L B
CAS RAS CAS RAS
DQ4-DQ7 o——{1/01-1/04 1/01-1/04
e e s
TAST o— ? I
TAS RAS CAS RAS
DQ8-DQ11 o—]1/01-1/04 1/01-1/04
[ D4 OF D5
L == B R s
CAS RAS CAS RAS
DQ12-DQ15 o——|1/01~1/04 1/01-1/04
T N
RAS2 RAS3 00—
CASZ ©~ T |
CAS RAS CAS RAS
DQ16-DQ19 o——1/01-1/04 1/01-1/04
3 D8 oF D9
I L ==
CAS RAS CAS RAS
DQ20-DQ23 o——1/01-1/04 1/01-1/04
-L_ﬁ D11 oOF D10
CAS3 » |
TAS RAS CAS RAS AD—-A10 o——DO-D15
DQ24-DQ27 o—1/01-1/04 1/01-1/04 —
ﬁ D12 ﬁ D13 WE o——D0-D15
L == L =T
CAS RAS CAS RAS Yee —
DQ28-DQ31 o——I/01~1/04 ; 1/01-1/04 ’ Co - Cis
__lor D1 oF D14 s S
_l_ r SPB02396
Block Diagram
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HYM 328020S/GS-60/-70
SIEMENS 8M x 32-Bit

Absolute Maximum Ratings

Operation temMpPerature rANGE ........c.ccocviirririeririeeet et eee e eae e ee e eee s Oto+70°C
Storage temperature range
SOIdEriNg tEMPETAIUIE .....ooi ittt sttt sttt et e et eeeeeeeeeees
SolderiNG HIME ... b a bt n et
Input/output voltage ....
Power supply voltage..
Power dissipation........................

Data out current (ShOrt GIFCUIt) .......ccoociiiiiiiii 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 affect device reliability.

DC Characteristics"
Ta=01070C, Ve =5V £10%

Parameter Symbol Limit Values Unit | Test
min. max. Condition
Input high voltage Vin 2.4 Voo +0.5 |V
Input low voltage Vi -05 0.8 \
Output high voltage (/oyr = — 5 mA) Vou 2.4 - \
Output low voltage (loyr = 4.2 mA) VoL — 0.4 \4
Input leakage current Iy -20 20 uA
(OV<Vy<865V,all other pins =0 V)
OQutput leakage current Ioy -10 10 pA
(DO is disabled, 0 V < Vg1 < 5.5 V)
Average V. supply current Iecy
(RAS, CAS, address cycling, fac = tre Min)
-60 version - 880 mA |2,
-70 version - 800 mA |2
Standby V. supply current Ieco - 32 mA
(RAS =CAS = F},)
Average V¢ supply current Iocs
during RAS only refresh cycles
(RAS cycling, CAS = V), fac = the Min)
-60 version - 880 mA {2
-70 version - 800 mA
Semiconductor Group 585
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HYM 328020S/GS-60/-70
SIEMENS 8M x 32-Bit

DC Characteristics" (cont'd)

Parameter Symbol Limit Values Unit | Test
Condition

min. max.

Average V. supply current Icca
during fast page mode

(RAS = ¥, CAS, address cycling,
foc = fpc MiN)

-60 version - 640 mA |2,
-70 version - 560 mA ¥
Standby Ve supply current Iocs - 16 mA
(RAS =CAS =V —0.2V)
Average V. supply current Iocs

during CAS-before-RAS refresh mode
(RAS, CAS cycling, tge = trec Min)
-60 version - 640 mA |2
-70 version - 720 mA

Capacitance
T,=01070C, Vec =5V £10%, f=1MHz

Parameter Symbol Limit Values Unit
min. max.

Input capacitance (A0 to A10,WE) Cy - 120 pF

Input capacitance (RASO - RAS3) Cp - 45 pF

Input capacitance (CASO - CAS3) Cs - 40 pF

1/O capacitance Co - 25 pF

(DQO-DQ31)
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SIEMENS HYM 328020S/GS-60/-70

8M x 32-Bit
AC Characteristics 4%
Ta=01070°C, Vo =5V +10%,ty=5ns
Parameter Symbol Limit Values Unit
HYM HYM
328020S/GS-60 328020S/GS-70
min. max. min. max.
Random read or write cycle time | tzc 110 — 130 - ns
Fast page mode cycle time toe 40 - 45 - ns
Access time from RAS 8112 foac - 60 - 70 ns
Access time from CAS M | foao - 15 - 20 ns
Access time from column tan - 30 - 35 ns
address 6)12)
Access time from CAS tera - 35 - 40 ns
precharge 8)
CAS to output in low-Z 9 | ez 0 - 0 - ns
Output buffer turn-off delay D | tore 0 20 0 20 ns
Transition time (rise and fall) % |# 3 50 3 50 ns
RAS precharge time tep 40 - 50 - ns
RAS pulse width tras 60 10000 70 10000 ns
RAS pulse width trasp 60 200000 |70 200000 |ns
(fast page mode)
CAS precharge to RAS delay trce 35 - 40 - ns
RAS hold time frsH 15 - 20 - ns
CAS hold time fesn 60 - 70 - ns
CAS pulse width foas 15 10000 20 10000 ns
RAS to CAS delay time M | faco 20 45 20 50 ns
RAS to column address trap 15 30 15 35 ns
delay time 2
CAS to RAS precharge time teap 5 - 5 - ns
CAS precharge time tep 10 - 10 - ns
(fast page mode)
Row address setup time tash 0 - 0 - ns
Row address hold time tran 10 - 10 - ns
Column address setup time tasc (¢] — 4] - ns
Column address hold time toan 15 - 15 — ns
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SIEMENS : HYM 328020S/GS-60/-70

8M x 32-Bit
AC Characteristics® ® (cont'd)
Ta=0t070°C, Vee=5V110%, tr=5ns
Parameter Symbol Limit Values Unit
HYM HYM
328020S/GS-60 328020S/GS-70
min. max. min. max.
Column address to RAS lead time | fqa. 30 - 35 - ns
Read command setup time tres 0 - 0 - ns
Read command hold time 8 | freH 0 - 0 - ns
Read command hold time IRAH 0 - 0 — ns
ref. to RAS 8
Write command hold time tweH 10 - 15 - ns
Write command pulse width twe 10 - 15 - ns
Write command to BAS lead time | faw, 15 - 20 - ns
Write command to CAS lead time | fow. 15 - 20 - ns
Data setup time S | tps 0 - 0 - ns
Data hold time 9 | ton 15 - 15 - ns
Refresh period tner - 32 - 32 ms
Write command setup time 19 | fwes 0 - 0 - ns
CAS setup time ) | fesr 10 - 10 - ns
CAS hold time ™\ four 10 - 10 - ns
RAS to CAS precharge time tapc 5 - 5 - ns
CAS precharge time tep 10 - 10 - ns
Write to RAS precharge time 19 | tyep 10 - 10 - ns
Write hold time ref. to RAS %3 | fyyay 10 - 10 - ns
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HYM 328020S/GS-60/-70
SIEMENS 8M x 32-Bit

Notes
1) All voltages are referenced to Vgg.
2} Iect, Ieoss Ioca @nd Iogs depend on cycle rate.

3) Igcr and Igc, depend on output loading.
Specified values are measured with the output open.

4) An initial pause of 200 us 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) ¥ (max) and 7, (max) are reference levels for measuring timing of input signals.
Transition times are also measured between V), and 7).

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 sy Or Zgpy Must be satisfied for a read cycle.
9) These parameters are referenced to the CAS leading edge.

10) #ycs is not a restrictive operating parameter. This is included in the data sheet as electrical characteristic only.
If fwes > fwes (min), the cycle is an early write cycle and data out pin will remain open (high impedance).

11) Operation within the tgep (max) limit insures that zgac (max) can be met. fz¢p (max) is specified as a reference point
only. If taep is greater than the specified rep (max) limit, then access time is controlled by fgas.

12) Operation within the ¢gap (max) limit insures that tac (max) can be met. frap (max) is specified as a reference point
only. If raap is greater than the specified tgap (max) limit, then access time is controlied by taa.

13) For CAS-before-RAS cycles only.
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