SIEMENS

3.3V 1M x 64-Bit EDO-DRAM Module HYM 64V1005GU-50/-60/-70
3.3V 1M x 72-Bit EDO-DRAM Module HYM 72V1005GU-50/-60/-70

168pin unbuffered DIMM Module
with serial presence detect

Preliminary Information

- 168 Pin JEDEC Standard, Unbuffered 8 Byte
Dual In-Line Memory Module

« 1 bank 1M x 64, 1M x 72 organisation
» Optimized for byte-write non-parity or ECC applications
» Extended Data Out (EDO)

« Performance:

-50 -60 -70
trac RAS Access Time 50ns [60ns |70ns
feac CAS Access Time 13ns |15ns |20ns
taa Access Time from Address |[25ns |30ns |35ns
tac Cycle Time 84ns [104ns|124 ns
tupc EDO Mode Cycle Time 20ns [25ns |30ns

« Single +3.3 V £ 0.3 V Power Supply

« CAS-before-RAS refresh, RAS-only-refresh

« Decoupling capacitors mounted on substrate

- All inputs, outputs and clocks are fully LV-TTL compatible
- Serial presence detects (optional)

+ Utilizes four 1M x 16 -DRAMs in TSOPII-50/44
and two 1M x 4 - DRAMSs in SOJ 26/20 packages

+ 1024 refresh cycles / 16 ms with 10 / 10 addressing (Row / Column)

« Gold contact pad
« Card Size: 133.35 mm x 25.40 mm x 5.30 mm

- This DRAM product module family is intended to be fully pin and architecture compatible
with the 168pin unbuffered SDRAM DIMM module family
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SIEMENS HYM 64(72)V1005GU-50/-60/-70

1M x 64/72 DRAM Module

The HYM 64(72)V1005GU-50/-60/-70 are industry standard 168-pin 8-byte Dual In-Line Memory
Module (DIMMs) which are organized as 1M x 64 and 1M x 72 high speed memory arrays designed
with EDO DRAMs for non-parity and ECC applications. The DIMMs use four 1M x 16 EDO DRAMs
for the 1M x 64 organisation and additional two 1M x 4 DRAMSs for the 1M x 72 organisation.
Decoupling capacitors are mounted on the PC board.

The DIMMs use optional serial presence detects implemented via a serial E2PROM using the two
pin 12C protocol. The first 128 bytes are utilized by the DIMM manufacturer and the second 128
bytes of serial PD data are available to the customer.

All 168-pin DIMMs provide a high performance, flexible 8-byte interface in a 133.35 mm long space-
saving footprint.

Ordering Information

Type Ordering Code | Package Descriptions

HYM 64V1005GU-50 on request L-DIM-168-10 1M x 64 DRAM module (access time 50 ns)
HYM 64V1005GU-60 on request L-DIM-168-10 1M x 64 DRAM module (access time 60 ns)
HYM 64V1005GU-70 on request L-DIM-168-10 1M x 64 DRAM module (access time 70 ns)
HYM 72V1005GU-50 on request L-DIM-168-10 1M x 72 DRAM module (access time 50 ns)
HYM 72V1005GU-60 on request L-DIM-168-10 1M x 72 DRAM module {access time 60 ns)
HYM 72V1005GU-70 on request L-DIM-168-10 1M x 72 DRAM module {access time 70 ns)
Pin Names

AQ-A9 Address Input

DQO - DQ63 Data Input/Output

CB0-CB7 Check Bit Data Input/Output (x 72 only)

RASO, RAS2 Row Address Strobe

CASO - CAS7 Column Address Strobe

WEOQ, WE2 Read / Write Input

OEQ, OE2 Output Enable

Vee Power (+ 3.3 Volt)

Vss Ground

SCL Clock for Presence Detect

SDA Serial Data Out for Presence Detect

SAQ-SA2 Serial Presence Detect Addresses

N.C. No Connection

DU Don't use
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SIEMENS HYM 64(72)V1005GU-50/-60/-70
1M x 64/72 DRAM Module

Pin Configuration

Pin No. [Symbol Pin No. |Symbol Pin No. |Symbol Pin No. |Symbol

1 VSS 43 VSS 85 VSS 127 VSS

2 DQo 44 OE2 86 DQ32 128 DU

3 DQA1 45 RAS2 - 87 DQ33 129 |NC

4 DQ2 46 CAS2 88 DQ34 130 CAS6 T
5 DQ3 47 CAS3 89 DQ35 131 CAS7

6 vCC 48 WE2 90 VCC 132 |pu

7 DQ4 49 |VCC 91 DQ36 133 VvCC

8 DQ5 50 NC 92 DQ37 134 NC

9 DQ6 51 NC 93 DQ38 135 NC T
10 DQ7 52 CB3 94 DQ39 136 |CB6

1 D8 53 CB3 95 DQ40 137 CB7

12 VSS 54 VSS 96 vSS 138 V5SS

13 DQ9 55 DQ16 97 DQ41 139 DQ48 T
14 DQ10 56 DQ17 98 DQ42 140 DQ49

15 DQ11 57 DQ18 99 DQ43 141 DQ50

16 DQi2 58 'DQ19 100 DQa4 142 DQ5t1 T
17 DQ13 59 vce 101 DQ45 143 VCC

18 vCC 60 DQ20 102 VCC 144  |[DQ52

19 DQ14 61 NC 103 DQ46 145 NC

20 DQ15 62 DU 104 DQ47 146 DU

21 |CBO 83 NC 105 CB4 147 |NC T
22 'cB1 64 VSS 106 CBs 148 vSS

23 VSS 65 DQ21 107 [VSS 149 DQ53

24 NC 66 DQ22 108 NC 150 DQ54

25 NC 67 DQ23 109 NC 151 DQ55

26 vCC 68 VSS 110 vCC 152 VSS

27 WEO 69 DQ24 111 DU 153 |DQ56

28 CASO 70 DQ25 T2 CAS4 154 DQ57

29 CAS1 71 DQ26 113 CAS5 155 DQ58

30 RASO 72 DQ27 114 NC 156 ' DQ59

31 OEO 73 VGG 115 DU 157 vCcC

32 VSS 74 [DQ28 116 VSS 158 DQ60

33 A0 75 |DQ29 117 At 159 DQ61

34 A2 76 DQ30 118 A3 160 DQ62 T
35 A4 77 DQ31 119 A5 161 DQ63

36 A6 78 VSS 120 A7 162 VSS

37 A8 79 NC T 12 A9 163 NC

38 NC 80 NC 122 NC 164 NC

39 NC 81 NC 123 INC 165 |SAD

40 VvCC 82 SDA 124 VCC 166 SA1

41 [vcc 83 SCL 125 DU 167 [sA2

42 [pbu 84 VCGC 126 DU 168 [vcC
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SIEMENS HYM 64(72)V1005GU-50/-60/-70
1M x 64/72 DRAM Module

RASO - RASZ
Vo WEz
£ — 2 —
Of WE RAS OE WE RAS
TASG — 1 1CAs CASA —o] TCAS
DQO-DQ7 — 1/01-1/08 DQ32-D039—] 1/01-1/08
CAST —JUCAS TASS — uchs
DQ8-DQ15 —— 1/09-1/016 DQ40-DQ47 — 1/09-1/016
D1 D3
OE WE RAS OE WE RAS
CAS? —— LCAS CASE —] LCAS
DQ16-DQ23—1 1/01-1/08 DQ48-DQ55— 1/01-1/08
CAS3 — UCAS TAS7 —] UCAS
DQ24-DQ31— 1/09-1/016 DQ56-DQ63— 1/09-1/016
D2 D4

2 .
AO-AQ ——» D1, D2, D3, D4 E“PROM (256wordx8bit)

Ve = cica — sat
Vs = > —] sa2 SPA|—

SPB02909

1M x 64 DIMM Module Block Diagram
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SIEMENS HYM 64(72)V1005GU-50/-60/-70
1M x 64/72 DRAM Module

RASO RAS2
WEO WEZ
£0 — 2
OE WE RAS OF WE RAS
CASO — A CAS4 —{ TcRs
0Q0-DQ7 — 1/01-1/08 DQ32-D039 —] 1/01-1/08
CAST UCAS TASS UCAS
DQ8-DQ15 ,/09-1/016 DQ40-DQ47 — 1/09-1/016
Do D2

I L

Ot WE  RAS Ot W

ERAS
TAS TAS
cB0-cB3 — 1/01-1/04  pa| cB4-CB7 —]1/01-1/04 ps
OE WE RAS OF WE RAS
CAS2 ~—] 1CAS CASE — LCAS
DQ16-DQ23— 1/01-1/08 DQ48-DQ55— 1/01-1/08
CAS3 — UCAS CAS7 —— UCAS
DQ24-DQ31— }/09-1/016 DQ56-D0s3— 1/09-1/0186
D1 D3
AO—AS D005 E2PROM (256wordx8bit)
Vee **j“—i SAO SCL —
= C0-C5 — sat o
Vss > — sA2 —
SPB02810

I

1M x 72 DIMM Module Block Diagram
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SIEMENS

HYM 64(72)V1005GU-50/-60/-70
1M x 64/72 DRAM Module

Truth Table

: M 5 e Gt
Standby H X X X X X High Impedance
Read L L H L ROW |COL | Data Out
Early-Write L L L X ROW |COL |Dataln
Late-Write L L H-L |H ROW |COL |Dataln
Read-Modify-Write (RMW) L L H-L |L-H |[ROW |COL |(DataOut, Datain
EDO Page Mode Read 1stCycle |L H-L (H L ROW | COL | Data Out

2nd Cycle (L H-L [H L n/a COL | Data Out
EDO Page Mode Write i1stCycle |L H-L |L X ROW |COL |Dataln

2nd Cycle |L H-L (L X nfa COL [Dataln
EDO Page Mode RMW | 1stCycle L H-L (H-L |L-H |ROW [COL |Data Out, Datain

2stCycle |L H-L |H-L [L-H [n/a COL [ Data Out, Data In
RAS only refresh L H X X ROW |n/a High Impedance
CAS-before-RAS refresh H-L |L H X X n/a High Impedance
Hidden Refresh READ L-HL L H L ROW | COL | Data Out

WRITE L-HL |L L X ROW |COL |Dataln
Self Refresh H-L |L H X X X High Impedance
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SIEMENS HYM 64(72)V1005GU-50/-60/-70
1M x 64/72 DRAM Module

Serial Presence Detects:

A serial presence detect storage device -- EEPROM 24C02 -- is assembled on to the module.
Information about the modul confuguration, speed, etc. is written into the EEPROM device during
module production using a serial presence detect protocol ( 12C synchronous 2-wire bus).

Byte# | Description SPD |Bit7 |Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 |Hex
Entry
Value
0 Number of SPD bytes 128 1 0 0 0 0 0 0 0 80
1 Total bytes in Serial PD 256 0 0 0 0 1 0 0 0 08
2 Memory Type EDO (0 0 0 0] 0 0 1 0 02
3 Number of Row Addresses 10 0 0] 0 0 1 0 1 0 0A
4 Number of Column Addresses |10 0 0 0 0 1 0 1 0 OA
5 Number of DIMM Banks 1 0 0 0 0 0 0 0 1 01
6 Module Data Width x64 0 1 0 0 0 0 0 0 40
x72 0 1 0 0 1 0 0 0 48
7 Module Data Width (cont’d) 0 0 0 0 0 0 0 0 0 00
8 Module Interface Levels LVTTL|O 0 0 0 0 0 0 1 01
9 RAS access time 50ns |0 0 1 1 0 0 1 0 32
60ns |O 0 1 1 1 1 0 0 3C
70ns (0 1 0 0 0 1 1 0 46
10 CAS access time 13ns |0 0 0 0 1 1 0 1 oD
15ns |0 0 0 0 1 1 1 1 OF
20ns (O 0 0 1 0 1 0 0 14
11 Dimm Config (Error Det/Corr.) [none |0 0 0 0 0 0 0 0 00
ECC |0 0 0 0 0 0 1 0 02
12 Refresh Rate/Type normal (O 0 Q 0 0 a Q Q Q0
15.6us
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SIEMENS HYM 64(72)V1005GU-50/-60/-70
1M x 64/72 DRAM Module

Absolute Maximum Ratings

Operating temperatlre FANGE ........ccccoviireireieiieee ettt ee et ea s re et reesreaeaes 0to+70°C
Storage temperature range..........cccoccviiecrereirreere e e -55t0+125°C
Input/output VOIRGE ......c.ovneieciicre e —-0.5tomin. (Voc + 0.5,46) V
Power supply voltage.. -05t046V
Power diSSIPAtION.........ooiii e et e e 442 W
Data out current (Shor CIrCUIL) ......cccooiiiiir et e e e 50 mA

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
T,=01070C; Ve =3.3V£0.3V

Parameter Symbol x 64/x 72 Unit | Notes
min. max.

Input high voltage Viu 2.0 Vee +05 |V 1)

Input low voltage Vi -05 0.8 v 1)

Output high voitage (LVTTL) Vou 2.4 - v 1)

Output H" level voltage (Io,r = — 2 mA)

Output low voltage (LVTTL) VoL - 0.4 \ 1)

Output ,L" level voltage (Ioyr = + 2 mA)

Output high voltage (LVCMOS) Vou Vee—0.2 |- Vv 1)

Output H" level voltage (Ioyr =— 100 pA)

Output low voltage (LVCMOS) VoL - 0.4 \ 1)

Output ,L* level voitage (Ioyr =+100 pA)

Input leakage current Iy, -10 10 pA | 1)

(0 V < Vi < Vi, all other pins =0 V)

Output leakage current oy, -10 +10 LA | 1)

(DO is disabled, 0 V < Vour < V)
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SIEMENS HYM 64(72)V1005GU-50/-60/-70
1M x 64/72 DRAM Module

DC Characteristics (cont’d)
Ta=0t070C; Ve =33V 203V

Parameter Symbol x 64 x72 Unit | Notes
min. |max. |min. |max.
Average V¢ supply current: Icc
-50 version - 800 |- 940 |mA [2)3)
-60 version - 720 — 840 mA | 4)
-70 version - 640 |- 750 mA

(RAS,CAS,address cycling, tge=trc min.)

Standby V. supply current leco - 16 - 18 mA |-
(RAS = CAS = V|, one address change)

Average V. supply current during RAS | /¢,
only refresh cycles:

-50 version - 800 |- 940 mA | 2) 4)
-60 version | - 720 - 840 mA
-70 version - 640 - 750 mA

(RAS cycling, CAS = V), fgc = tgemin.)

Average V¢ supply current during feca
hyper page mode (EDO):

-50 version - 360 - 500 mA 12)3)
-60 version - 300 - 420 mA | 4)
-70 version -~ 240 - 350 mA

(RAS = V| CAS, address cycling
toc = tpeMIN.)

1

Standby V. supply current Iecs - 8 - 9 mA |-
(RAS = CAS = V.. — 0.2 V, one address
change)
Average V¢ supply current during Iccs
CAS-before-RAS refresh mode:
-50 version - 800 |- 940 | mA |2)4)
-60 version - 720 |- 840 mA
-70 version - 640 |- 750 mA

(RAS, CAS cycling, tpc = tremin.)
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SIEMENS HYM 64(72)V1005GU-50/-60/-70
1M x 64/72 DRAM Module

AC Characteristics % 16E

7T,=01070°C, Vc=33V+03V,r=2ns

Parameter Symbol Limit Values Unit | Notes
-50 -60 -70

. min. | max. | min. | max. | min. | max.

Common Parameters

Random read or write cycle time | fgc 84 - 104 |- 124 |- ns

RAS precharge time fap 30 |- 40 |- 50 |- ns

RAS pulse width thas 50 10k |60 10k |70 10k | ns

CAS puise width toas 8 10k |10 10k |12 10k |ns

Row address setup time ash 0 - 0 - 0 - ns

Row address hold time tran 8 - 10 - 10 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time Tcan 8 - 10 |- 12 - ns

RAS to CAS delay time fhco 12 |37 |14 |45 |14 |53 |ns

RAS to column address delay tRAD 10 25 12 30 12 35 ns

RAS hold time Insh 13 15 |- 17 |- ns

CAS hold time TesH 40 50 |- 60 |- ns

CAS to RAS precharge time teep '5 - 5 - 5 - ns
Transition time (rise and fall} I 1 50 1 50 1 50 ns |7
Refresh period trer - 16 |- 16 |- 16 |ms ‘
Read Cycle

Access time from RAS Thac - 50 |- 60 |- 70 ins |[8,9
Access time from CAS feac - 13 |- 15 - 17 |ns |89
Access time from column tan - 25 - 30 - 35 ns |8,10
address

OE access time loga - 13 |- 15 |- 17 |ns
Column address to RAS lead InaL 25 |- 30 |- 35 |- ns

time

Read command setup time tacs 0 - o] - 0 - ns

Read command hold time tron 0] - 0 - 0 - ns |11
Read command hold time Irp ¢] - 0 - 0 - ns |11
referenced to RAS !

CAS to output in low-Z lowz 0 - 0 - 0 - ns |8
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SIEMENS HYM 64(72)V1005GU-50/-60/-70
1M x 64/72 DRAM Module

AC Characteristics (cont'd) 9® 168
T,=01t070°C, Voo =3.3V£03V,r=2ns
Parameter Symbol Limit Values Unit | Notes
50 | -60 -70

min. | max. | min. | max. | min. | max.
Output buffer turn-off delay torr 0 13 0 15 0 17 ns 12
Output turn-off delay from OE | foe; 0 13 |0 15 |0 17 |ns 112
Data to CAS low delay Tozc 0 - 0 -~ 0 - ns |13
Data to OE low delay tozo 0 - 0 - o - ns |13
CAS high to data delay | teoo 10 |- [138 [- 115 [- Tns [14
OE high to data delay | fono 10 |- [13 |- [15 |- [ns |14
Write Cycle
Write command hold time twew |8 |- |10 |- J10 |- ns
Write command pulse width twe 8 - 10 - 10 - ns
Write command setup time twes 0 - 0 JF 0 - ns 15
Write command to RAS lead time | fpy, 13 - 15 - 17 — ns
Write command to CAS lead time fowl 13J; 15 - 17 - ns
Data setup time Ios 0 - 0 - 0 ] - ns |16
Data hold time ton 8 |- [10 [- [12 [- |ns |16
Read-modify-write Cycle
Read-write cycle time trwe Wzﬂ - 138 |- 162 |- ns
RAS to WE delay time wo |64 |- |77 |- |89 |- |ns |15
CAS to WE delay time fewn 27 |- 32 |- 36 |- ns [15
Column address to WE delay | fawo 39 |- 47 |- 54 |- ns |15
time
OE command hold time foen 10 |- 13 |- 15 |- ns

Hyper Page Mode (EDO) Cycle

Hyper page mode (EDO) cycle ‘ Tupe 20 - 25 - 30 - ns
time

CAS precharge time tep 8 - 10 - 10 - ns
Access time from CAS tepa - 27 - 32 - 37 ns |7
precharge

Output data hold time teon 5 - 5 - 5 - ns
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SIEMENS HYM 64(72)V1005GU-50/-60/-70
1M x 64/72 DRAM Module

AC Characteristics (cont'd) >® 16E

T,=01070°C, V;c=3.3Vx03V,1r=2ns

Parameter Symbol Limit Values Unit | Notes
-50 60 | 70

- . .
; min. | max. | min. | max. min. | max.

RAS pulse width in EDO mode | faas 50 |200k |60 |200k 70 |200k |ns
CAS precharge to RAS Delay | rauec |27 |- [32 |- (37 |- |ns

Hyper Page Mode (EDO) Read-modify-Write Cycle

Hyper page mode (EDO) read- | fprwc 58 - " 68 |- 77 - ns
write cycle time
CAS precharge to WE crwp |41 - 49 |- 56 |- ns

CAS-before-RAS Refresh Cycle

CAS setup time Iesn 10 |- 10 |- 10 |- ns
CAS hold time fonm 10 |- 10 |- 10 |- ns
RAS to CAS precharge time tapc 5 - 5 - 5 - ns
Write to RAS precharge time Fwae 10 - 10 - 10 - ns
Write hold time referenced to fwan 10 - 10 - 10 - ns
RAS

Capacitance
To=01070°C; Ve =33Vt 0.3V;f=1MHz

Parameter Symbol Limit Values Unit
min. max.
Input Capacitance (A0 to A9) C, - 55 pF
Input Capacitance (RASO, RAS2) Cs - 50 pF
Input Capacitance (CASO-CAS7) Cas - 10 pF
Input Capacitance (WE.W_&.@,@) Cy - 50 pF
1/O Capacitance (DQO-DQ63,CB0-CB8) Cor - 11 pF
input Capacitance (SCL, SA0-2) Cs - 8 pF
Input/Output Capacitance (SDA) Cs - 10 pF
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SIEMENS HYM 64(72)V1005GU-50/-60/-70

1M x 64/72 DRAM Module

Notes:

1)  All voitages are referenced to Veg.

2)  Iecty Iees, lecs @and Iocg depend on cycle rate.

3) Iocy and I, depend on output loading. Specified values are obtained with the output open.

4) Address can be changed once or less while RAS = V. In case of /., it can be changed once or less during
a hyper page mode (EDO) cycle

5) Aninitial pause of 200 us is required after power-up followed by 8 RAS cycles of which at least one cycle has
to be a refresh cycle, before proper device operation is achieved. In case of using the internal refresh counter,
a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required.

6) AC measurements assume tr = 2 ns.

7)) Viu e, @nd Vi ., are reference levels for measuring timing of input signals. Transition times are also
measured between V), and V.

8) Measured with the specified current ioad and 100 pF at V= 0.8 V and V,,, = 2.0 V. Access time is determined
by the latter of taac, Icac, Zaa Icras foea- fcac 18 measured from tristate.

9) Operation within the fpcp (may, limit ensures that rpac ma,, €aN be Met. faep sy , iS Specified as a reference point
only. If rgep is greater than the specified frcp,max, limit, then access time is controlled by 7¢ac.

10) Operation within the tgap max , liMit ensures that tgac mayx., AN be MeL. frap .max, 1S Specified as a reference point
only. If tgap is greater than the specified fpap .max, limit, then access time is controlled by 74,.

11) Either rpey OF 1rpy Must be satisfied for a read cycle.

12) fore maxyr foEz wmax, define the time at which the output achieves the open-circuit conditions and are not
referenced to output voltage levels. 1o is referenced from the rising edge of RAS or CAS, whichever occurs
last.

13) Either t5zc Or 1pz0 must be satisfied.

14) Either repp OF topp MUst be satisfied.

15) twes. fawos fewo @nd fawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If fwcs > fwes mn» the cycle is an early write cycle and data out pin will remain
open-circuit (high impedance) thraugh the entire cycle; if fawe > tavip mn 'y fowp > fovio tmny 8N tawp > Lawp iminy»
the cycle is a read-write cycle and I/0O will contain data read from the selected cells. If neither of the above
sets of conditions is satisfied, the condition of /O (at access time) is indeterminate.

16) These parameters are referenced to the CAS leading edge in early write cycles and to the WE leading edge

in read-write cycies.
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SIEMENS HYM 64(72)V1005GU-50/-60/-70
1M x 64/72 DRAM Module

Package Outlines
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. (Double In-line Module)
- 133.35
127.35 56
1
| !
~ !
: (3l i
"N, 3 o i (<] o
= £
) il n 9
1 10 1 40 41 84
3 8.35 8.35 127401
127 43.18
91 x1.27 = 116.57
8
<
i 85 94
¢ AT
2
=
—>
g
A 3min.
&
Q
1
GLD06IE3
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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