SIEMENS

3.3V 2M x 64/72-Bit 1 BANK SDRAM Module
3.3V 4M x 64/72-Bit 2 BANK SDRAM Module

HYS64/72V2200GU-8/-10
HYS64/72V4220GU-8/-10

168 pin unbuffered DIMM Modules

» 168 Pin PG100 and PC66 compatible unbuffered 8 Byte Dual-In-Line SDRAM Modules
for PC main memory applications

= 1 bank2M x 64, 2M x 72 and 2 bank 4M x 64, 4M x 72 organisation

- Optimized for byte-write non-parity or ECG applications

- JEDEC standard Synchronous DRAMs (SDRAM)

- Fully PC board layout compatible o INTELS Rev. 1.0 module specification
- SDRAM Performance:

-8 -8-3 -10 Units
fok Clock frequency (max.) 100 100 66 MHz
tac Clock access time 6 6 8 ns

- Programmed Latencies :
Froduct Speed CL tRCD tRP
-8 PC100 2 2 2
-8-3 PC100 3 2 3
-10 PC66 2 2 2

= Single +3.3V(£ 0.3V ) power supply

» Programmable CAS Latency, Burst Length and Wrap Sequence
{Sequential & Interleave)

» Auto Refresh (CBR} and Self Refresh

» Decoupling capacitors mounted on substrate

- Allinputs, outputs are LVTTL compatible

- Serial Presence Detect with E°PROM

« Utilizes 2M x 8 SDRAMs in TSOPII-44 packages
= 4096 refresh cycles every 64 ms

= 133,35 mm x 31.75 mm x 4,00 mm card size with gold contact pads
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SIEMENS

HYS64(72)V2200/4220GU-8/-10
SDRAM-Modules

The HYSB4(72)2200 and HYS84{72)4220 are industry standard 168-pin 8-byte Dual in-line Memory Modules

(DIMMs) which are organised as 2M x 64, 2M x 72 in 1 bank and 4M x 64 and 4M x 72 in two banks high speed

memory arrays designed with Synchronous DRAMs (SDRAMSs) for non-parity and ECC applications. The DIMMs

use -8 speed sort 2M x 8 SDRAM devices in TSOP44 packages to meet the PG100 requirement. Modules which
use -10 parts are suitable for PC66 applications only. Decoupling capacitors are mounted on the PC board. The
PC board design is according to INTELS PC SDRAM Rev.1.0 module specification.

The DIMMSs have a serial presence detect, implemented with a serial E 2PROM using the two pin I12C protocol. The
first 128 bytes are utilized by the DIMM manufacturer and the second 128 bytes are available to the end user.

All SIEMENS 168-pin DIMMSs provide a high performance, flexible 8-byte interface in a 133,35 mm long footprint,
with 1,25"( 31,75 mm) height

Ordering Information

Type Ordering Code | Package Descriptions Module
Height
HYS 64V2200GU-8 PC100-222-620 | L-DIM-168-29 | 100 Mhz 2M x 64 1 bank SDRAM module 1,25¢
HYS 72v2200GU-8 PC100-222-620 | L-DIM-168-29 | 100 MHz 2M x 72 1 bank SDRAM module 1,25°
HYS 64V4220GU-8 PC100-222-620 | L-DIM-168-29 | 100 Mhz 4M x 84 2 bank SDRAM medule 1,25¢
HYS 72V4220GU-8 PC100-222-620 | L-DIM-168-29 | 100 Mhz 4M x 72 2 bank SDRAM module 1,25"
HYS 64V2200GU-8-3 PC100-323-620 | L-DIM-168-29 | 100 Mhz 2M x 64 1 bank SDRAM module 1,25¢
HYS 72V2200GU-8-3 | PC100-323-820 | L-DIM-168-29 | 100 MHz 2M x 72 1 bank SDRAM medule 1,25¢
HYS 64V4220GU-8-3 | PC100-323-820 | L-DIM-168-29 | 100 Mhz 4M x 84 2 bank SDRAM medule 1,25°
HYS 72V4220GU-8-3 PC100-323-620 | L-DIM-168-29 | 100 Mhz 4M x 72 2 bank SDRAM module 1,25°
HYS 64V2200GU-10 PC66-222-920 L-DIM-168-29 | 66 Mhz 2M x 64 1 bank SDRAM module 1,25"
HYS 72v2200GU-10 PCB6-222-920 L-DIM-168-29 | 66 MHz 2M x 72 1 bank SDRAM module 1,25¢
HYS 64V4220GU-10 PC66-222-920 L-DIM-168-29 | 66 Mhz 4M x 64 2 bank SDRAM module 1,25°
HYS 72v4220GU-10 PCB6-222-920 L-DIM-168-29 | 66 Mhz 4M x 72 2 bank SDRAM module 1,25°
Pin Names
AO-AT0  JAGdress Inputs CLKO - CLK3  ]Clock mput
BA Bank Address DQMBO - DQMB7 | Data Mask
DQo - DQ6E3 |Data Input/Output G50 - G883 Chip Select
CB0-CB7 [Check Bits (x72 Vce Power (+3.3 Volt)
organisation only)
RAS Row Address Strobe Vss Ground
CAS Column Address Strobe SCL Clock for Presence Detect
WE Read / Write Input SDA Serial Data Out for Presence Detect
CKEO, CKE1 |Clock Enable N.C. No Connection
Address Format:

F’art Number F{ows (-Bolumns éanks F{efresh F’eriod Interval
2M x 84 HYS 64V2200GU 11 e] 1 4k 64 ms 156 us
2Mx 72 HYS 72v2200GU 11 e] 1 4k 64 ms 15,6 us
4M x 64 HYS 64V4220GU 11 9 1 4k 64 ms 156 us
4M x 72 HYS 72v4220GU 11 9 1 4k 64 ms 156 us
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SIEMENS HYS64(72)V2200/4220GU-8/-10
SDRAM-Modules

Pin Configuration

PIN # Symbol PIN # Symbol PIN # Symbol PIN # Symbol
1 VSS 43 VSS 85 V8Ss 127 VSS
2 DQo 44 DU 86 DQ32 128 CKEO
3 DQA1 45 cs2 87 DQ33 129 C83
4 DQ2z 46 DamB2 a8 DQ34 130 DQMB6
5 DQ3 47 DQMB3 89 DQ35 131 DaMB7
53 VCC 48 DU g0 VCC 132 NC
7 DQ4 49 VCC 91 DQ3s 133 VCC
8 DQ5 50 NC 92 DQ37 134 NC
9 DQe6 51 NC 93 DQ38 135 NC
10 DQ7 52 NC (CB2) 94 DQ39 136 CBs6
11 DQs 53 NC (CB3) 95 DQ40 137 CB7
12 VS8 54 VS8 96 V8S 138 VS8
13 DQ9 55 DQ16 a7 DQ41 139 DQ4s8
14 DQ1o 56 DQ17 98 DQ42 140 DQ49
15 DQ11 57 DQ18 99 DQ43 141 DQ50
16 DQ12 58 DQ19 100 DQ44 142 DQ51
17 DQ13 59 VCC 101 DQ45 143 VCC
18 vCC 60 DQz20o 102 VCC 144 DQs2
19 DQ14 61 NC 103 DQ4s 145 NC
20 DQ15 62 DU 104 DQ47 145 DU
21 NC (CBO) 63 CKE1 105 NC (CB4) 147 NC
22 NC (CB1) 64 VS8 106 NC (CB5) 148 VS8
23 V88 65 DQ21 107 VS8 149 DQ53
24 NC 66 DQ22 108 NC 150 DQ54
25 NC 67 DQ23 109 NC 151 DQs5s5
26 VCGC 68 VSS 110 VGG 152 VSS
27 WE 69 DQ24 111 CAS 153 DQ56
28 DQMBO 70 DQ25 112 DQMB4 154 DQ57
29 DaMB1 71 DQ26 113 DQMBS 155 DQ58
30 C&0 72 DQ27 114 C&1 156 DQ59
31 DU 73 VCGC 115 RAS 157 VCC
a2 V8S 74 DQz28 116 VSSs 158 DQeso
33 AO 75 DQ29 117 A1 159 DQs1
34 A2 76 DQ30 118 A3 160 DQe2
35 Ad 77 DQ31 119 A5 161 DQB3
36 AB 78 VS8 120 A7 162 VS8
37 A8 79 CLK2 121 Ag 163 CLK3
33 A10 a0 NC 122 BA 164 NC
39 NC a1 WP 123 NC 165 SAD
40 VCC 82 SDA 124 VCC 166 SA1
41 VCC a3 SCL 125 CLK1 167 SA2
42 CLKO 84 VCC 126 NC 168 VCC

Note : Pinnames in brackets are for the x72 ECC versions
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SIEMENS

HYS64(72)V2200/4220GU-8/-10
SDRAM-Modules

WE

CSso
DQMBO

DQ(7:0)

DQMB1

DQ(15:8)

CB(7:0)

O
o
N

DAQMB2

DQ(23:16)

DQMB3
DQ(31:24)

VGG

vss
RAS
CAS

CKEO

:

A0-A10,BA— D0-D7,(D8)

Note: D8 is only used in the x72 ECC version

1
TS WE CS WE
DQM DQMB4 | DQM
—T— 1 DQo-DQ7 DQ(39:32y — —— 1 DQO-DQ7
Do D4
I . I
CS WE CS WE
DQM DQMBS | DQM
DQE740) —T—— DDA D5
— 1 |
DQMB6
DQ(55:48) —L—1]
DQMB7
DQ(e3:s8) —— —3

E2PROM (256wordx8bit)

» DO - D7,(D8) SA0 —[SAD
+ C0-C7,(C8) SA1 —Isa1 SDA—
~ DO - D7,(D8) SA2 —|SA2 WP
SCL — SCL 47k
— » DO-D7,D8)
—— Do-D7,(Ds) Clock Wiring
2M x 64 2M x 72
— Do-D7.(D8) CLKO |4 SDRAM+3 3pF |5 SDRAM
CLK1 | Termination Termination
CLK2 | 4 SDRAM+3 3pF|4 SDRAM+3 3pF
CLK3 | Termination Termination

Block Diagram for 2M x 64/72 SDRAM DIMM modules (HYS64/72V2200GU)
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SIEMENS HYS64(72)V2200/4220GU-8/-10
SDRAM-Modules

CSH1
CS6 1 L 1 L
CS CS CS CS
DQMBO —— DQM H DQM DQMB4 —— DQM H DQM
DQ(7:0) T+ DQo-DQ7 H DQO-DQ7 DQ(39:32) —+—DQO-DQ7 | DQO-DQ7
Do D8 D4 D13
L L L il
CS S5 S S
DQMB1 DQMm — DQM DQMBS5 Dam — DQM
DQ(15:8) DQO0-DQ7 || DQO-DQ7 DQ(47:40) —H DQO-DQ7 H DQoO-DQ7
D1 D9 D5 D13
r- - _iﬂ r- - _i"
‘ CS, | CS,
 DQM Ll DQM,
| |1 |
CB(7:0) —|:I—‘ DQO-DQ7 | | DQO-DQ7 |
.__ _Dig D17,
33
Cts2 1 . | |
CS S Ccs [
DQMB2 ———— DQM ~ DQM DQMBS — DQM — DQM
DQ(23:16) L DQ0-DQ7 H DQO-DQ7 DQ(55:48) ——DQO-DQ7 — DQO-DQ7
D D1Q D8 D14
. 1 L L
CS CS CS CS
DQMB3 —— DQM H DQM DQMB7 ——{DQM — DQM
DQ(31:24) — 1+ DQO-DQ7 H DQO-DQ7 DQ(63:56Y 1+ DQO-DQ7 H DQO-DQ7
D3 D11 D7 D1s
A0-A10 BA— DO - D15(D16,D17) E2PROM (256wordx8bit)
SA0 —{SA0
VDD T » DO-D15,(D16,017) gA{ —lsay  SDA—
=F=C0-C31,(C32..C35) SA2 — [SA2 WP
VSS » DO - D7,({D8) SCL —{SCL [ﬁ47k
RAS, CAS, WE——» DO0-D15,(D16,D17)
Clock Wiring
CKEO — . DO-D7,D16) IM x84 AMx 72
VDD CLKO | 4 SDRAM+3 3pF| 5 SDRAM
10k CLK1 | 4 SDRAM+3.3pF| 5 SDRAM
CKEA1 D9 - D15 (D17) CLKZ | 4 SDRAM+3.3PF 4 SDRAM+3.3PF
’ CLK3 | 4 SDRAM+3.3pF|4 SDRAM+3 3pF

Note: D16 & D17 is only used in the x72 ECC version and all resistor values are 10 Ohms except otherwise noted.

Block Diagram for 4M x 64/72 SDRAM DIMM modules (HYS64/72V4220GU)
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SIEMENS HYS64(72)V2200/4220GU-8/-10
SDRAM-Modules

DC Characteristics
TA = 0 tO 70 OC, VSS = 0 V; VDD,VDDQ = 33 V i 03 V

Parameter Symbol Limit Values Unit
min. max.

Input high voltage Viu 20 Vee+0.3 |V

Input low voliage Vi -05 0.8 A

Qutput high voltage (Ior = —2.0 mA) Vou 24 - vV

Output low voltage (Ioyr = 2.0 mA) VoL - 0.4 v

Input leakage current, any input Iy, —-40 40 A

0V <V, <36V, all otherinputs =0 V)

Qutput leakage current Iog, —-40 40 LA

(DQ is disabled, 0 V < V1 < Vo)

Capacitance
T,=01070°C; V=33V 103V, f=1MHz

Parameter Symbol Limit Values Unit
max. | max. | max. | max.
2Mx64 | 2Mx72 | AMx64 | 4Mx72
Input capacitani o Cy 45 55 80 90 |pF
(AOto A10, BA, RAS, CAS, WE)
Input capacitance (CS0-CS3) Cp 20 25 30 35 |pF
Input capacitance (CLKO - CLK3) CoL 22 38 22 38 |pF
Input capacitance {CKEOQ, CKE1) Cy 22 38 50 55 pF
Input capacitance (DQMBO - DQMB7) Cu 13 13 20 20 pF
Input / Qutput capacitance Co 13 12 20 20 pF
(DQO-DQB3,CBO-CB7)
Input Capacitance (SCL,SA0-2) Cqc 8 8 8 8 pF
Input/Output Capacitance Ceqg 10 10 10 10 |pF
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SIEMENS

HYS64(72)V2200/4220GU-8/-10

SDRAM-Modules
Standby and Refresh Currents (T, = 0 to 70°C, VCC = 3.3V £ 0.3V) R
Parameter Symbol Test Condition X64 | X72 Note
max.

Operating Current lect Burst length = 4, CL=3 800 | 900 | mA | 1,2

tres=tre(min.),

teke=tck(min.), lo=0 mA

2 bank interleave operation
Precharged Standby | lcc2P | CKE<=VIL{max), tck>=tck(min.) 24 27 | mA
Current in Power lcc2PS | CKE<=VIL(max), tck=infinite 16 | 18 |mA
Down Mode
Precharged Standby | lcc2N | CKE>=VIH(min), tck==tck (min.), | 160 | 180 | mA | CS=
Current in Non- input changed once in 3 cycles High
power lcc2NS | CKE>=VIH(min), tck=infinite, 80 | 90 |mA
Down Mode no input change
Active Standby Icc3P | CKE<=VIL{max), tck>=tck{min.) 24 27 | mA
Current in Power lec3PS | CKE<=VIL(max), tck=infinite 16 | 18 | mA
Down Mode
Active Standby lcc3N | CKE>=VIH(min), tcks=tck (min) | 200 | 225 | mA | Co=
Current in Non- input changed one time High
power Down Mode [ ..aNg | CKE=>VIH(min) tck=infinite, 120 | 135 | mA

no input change
Burst Operating lce4 | Burst length = full page, 760 | 855 [mA| 1,2
Current trc = infinite, CL = 3,

fck>=tck {min.}), lo= 0 mA

2 banks activated
Auto (CBR) Refresh lce5 [ tre>=tre{min) 720 | 810 |mA| 12
Current
Self Refresh Current lccB CKE=<0,2V 16 18 |mA| 1,2
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SIEMENS HYS64(72)V2200/4220GU-8/-10
SDRAM-Modules

AC Characteristics 3)4)

Parameter Symbol Limit Values Unit |Note
-8 -8-3 -10
PC100 PC100 PCe66
2-2-2 3-2-3 2-2-2
min. | max. | min. | max. | min. | max.

Clock and Clock Enable
Clock Cycle Time tox
CAS Latency = 3 10 10 10 ns
CAS Latency =2 10 10 15 ns
System Frequency Jfex
CAS Latency =3 - 100 - 100 - 100 | MHz
CAS Latency =2 - 100 - 100 - 66 |MHz
Clock Access Time fac
CAS Latency = 3 - 6 - 6 - 8 |ns 4.5)
CAS Latency =2 - 6 - 7 - 9 |ns
Clock High Pulse Width ton 3 — 3 — 35 — |ns B)
Clock Low Pulse Width tol 3 - 3 - 35 - |ns B8)
Input Setup time tes 2 - 2 - 3 — |ns 7
Input Hold Time fen 1 - 1 - 1 — |ns 7)
CKE Setup Time toksp 25 - 25 - 3 — |ns 8)
(Power down mode)
(Self Refresh Exit)
Transition time (rise and fall) | # 1 - 1 - 1 - |ns
Common Paramelers
RAS to CAS delay treo 20 — 20 — 30 — |ns
Cycle Time tre 70 | 120k | 70 |120k| 75 | 120k |ns
Active Command Period tras 45 — 45 — 45 — |ns
Precharge Time trp 20 — 30 — 30 — |ns
Bank to Bank Delay Time AN, 16 — 20 - 20 — |ns
CAS to CAS delay time teco 1 - 1 - 1 - |CLK
(same bank)
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SIEMENS

HYS64(72)V2200/4220GU-8/-10
SDRAM-Modules

Parameter Symbol Limit Values Unit | Note
-8 -8-3 -10
PC100 PC100 PC66
2-2-2 3-2-3 2-2-2
min. | max. | min. | max. | min. | max.
Refresh Cycle
Self Refresh Exit Time tsrex 10 - 10 - 10 - |ns 9)
Refresh Period (4096 cycles) | fper 64 - 64 - 64 - |ms 8)
Read Cycle
Data Out Hold Time fon - - - |ns 4)
Data Out to Low Impedance |1, - - — |ns
Time
Data Out to High Impedance | #y; 3 9 3 9 3 9 |ns 10)
Time
DQM Data Out Disable toaz 2 - 2 - 2 - |CLK
Latency
Write Cycle
Data input to Precharge (write | t5p, 2 - 2 - 2 - |CLK
recovery)
Data In to Aclive/refresh foaL - - 5 - |CLK [11)
DQM Write Mask Latency foaw - - - |CLK
Semiconductor Group 9



SIEMENS HYS64(72)V2200/4220GU-8/-10
SDRAM-Modules

Notes:

1. The specified values are valid when addresses are changed no more than once during tek(min.)
and when No Operation commands are registered on every rising clock edge during tRG{min).
Values are shown per module bank.

The specified values are valid when data inputs (DQ8) are stable during tRCG(min.).

3. All AC characteristics are shown for device level.

An initial pause of 100ps is required after power-up, then a Precharge All Banks command must
be given followed by 8 Auto Refresh (CBR) cycles before the Mode Register Set Operation can
begin.

4. AC timing tests have V; = 0.4 V and V, = 2.4 V with the timing referenced to the 1.4 V crossover
point. The transition time is measured between Vi, and V. All AC measurements assume ty=1ns
with the AC output load circuit show. Specified tac and toh parameters are measured with a 50
pF only, without any resistive termination and with a input signal of 1V / ns edge rate between
08Vand20V.

N

1CH

+14V
g 24V
CLOCK y
] §| 04y 50 Ohm
tCL —
tr 50 Ohm
tSETUP| tHOLD /0 J_
50 pF
INPUT 14V -_l-
[— 1AC —P] ld—— AC —P»
f{e] ﬂ
{4
) 1OH T 50 pF
OUTPUT ) v Measurement conditions for
N tac and toh
—

HZ
fig.1

If clock rising time is longer than 1ns, a time (t /2 -0.5) ns has to be added to this parameter.

Ratedat1.5V

If 1 is longen than 1 ns, atime (i1-1) ns has o be added 1o this parameter.

Any time that the refresh Period has been exceeded, a minimum of two Auto (CBR) Refresh

commands must be given to wake-up“the device.

Self Refresh Exit is a synchronous operation and begins on the 2nd positive clock edge after

CKE returns high. Self Refresh Exit is not complete until a time period equal 1o tRC is satisfied

once the Self Refresh Exit command is registered.

10.Referenced to the time which the output achieves the open circuit condition, not to output voltage

levels.
11 1paL is equivalent to tppL + trp-

NG

©
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SIEMENS HYS64(72)V2200/4220GU-8/-10
SDRAM-Modules

A serial presence detect storage device - E2PROM - is assembled onto the module. Information about the module
configuration, speed, etc. is written into the E 2PROM device during module production using a serial presence
detect protocol ( 12C synchronous 2-wire bus)

SPD-Table:
Byte# ~ | SPDEntyVale [
2Mx64
-8

0 Number of SPD bytes 128 80
1 Total bytes in Serial PD 256 08
2 Memory Type SDRAM 04
3 Number of Row Addresses (without BS bits) 11 0B
4 Number of Column Addresses 9 09

(for x8 SDRAM)
5 |Number of DIMM Banks 1/2 01 01 02 02
6 |Module Data Width 64/72 40 48 40 48
7 |Module Data Width {contd) 0 00 00 00 00
8 Module Interface Levels LVTTL 01 01 01 01
9 |SDRAM Cycle Time at CL=3 10.0 ns AD A0 AD AD
10 |SDRAM Access time from Clock at CL=3 6.0 ns 60 60 60 60
11 [Dimm Config (Error Det/Corr.) none / ECC 00 02 00 02
12 |Refresh Rate/Type Self-Refresh, 80 80 80 80

15.6us

13 |SDRAM width, Primary x8 08 08 08 08
14 |Error Checking SDRAM data width n/a/x8 00 08 00 08
15 [Minimum clock delay for back-to-back ran- teeg = 1 CLK 01 01 01 01

dom column address
16 |Burst Length supported 1,2,4,8&fullpage| 8F 8F 8F 8F
17 [Number of SDRAM banks 2 02 02 02 02
18 [Supported CAS Latencies CASlat.=2& 3 06 06 06 06
19 |CS Latencies CS latency =0 01 01 01 01
20 |WE Latencies Write latency = 0 01 01 01 01
21 |SDRAM DIMM module attributes non buffered/non 00 00 00 00

reg.

22 |SDRAM Device Atiributes :General Voo tol +/- 10% 06 06 06 08
23 |Min. Clock Cycle Time at CAS Latency =2 10.0 ns AD AD A0 AD
24 [Max. data access time from Clock for GL=2 6.0 ns 60 60 60 60
25 |Minimum Clock Cycle Time at CL = 1 not supported FF FF FF FF
26 |Maximum Data Access Time from Clock at not supported FF FF FF FF

CL=1
27 |Minimum Row Precharge Time 20 ns 14 14 14 14
28 [Minimum Row Active tc Row Active delay 16 ns 10 10 10 10

tRRD
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SIEMENS HYS64(72)V2200/4220GU-8/-10

SDRAM-Modules
SPD-Table (contd):
m '55"'555"555"'55"';55"55és'c'r;iptib'nz"'555"555"'55"';55"555" ;;Eﬁ?ﬁ';Entry;Valuez"';;;";;;‘“;;"';;;";;;"'Héx;";;;‘“;;"'z;;";;;‘“;;
-8 -8 -8 -8
29 |Minimum RAS to CAS delay tRCD 20 ns 14 14 14 14
30 |Minimum RAS pulse width tRAS 45 ns 2D 2D 2D 2D
31 |Module Bank Density (per bank) 16 MByte 04 04 04 04
32 |SDRAM input setup time 2ns 20 20 20 20
33 |SDRAM input hold time 1ns 10 10 10 10
34 |SDRAM data input setup time 2ns 20 20 20 20
35 |SDRAM data input hold time 1ns 10 10 10 10
36-61 | Superset information (may be used in FF FF FF FF
future)

g2 |SPD Revision Revision 1.2 12 12 12 12
63 |Checksum for bytes 0 - 62 C9 DB CA D] ®
64- |Manufacturers information {opticnal) XX XX XX XX

125 |(FFh if not used)
126 |Frequency Specification 100 MHz 64 64 64 64
127 |Details of 100 MHz Support AF AF FF FF
128+ |Unused storage locations FF FF FF FF
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SIEMENS HYS64(72)V2200/4220GU-8/-10

SDRAM-Modules
SPD-Table:
m '55"'555"555"'55"';55"55és'c'r;iptib'nz"'555"555"'55"';55"555" ;;Eﬁ?ﬁ';Entry;Valuez"';;;";;;‘“;;"';;;";;;"'Héx;";;;‘“;;"'z;;";;;‘“;;
-8-3 -8-3 -8-3 -8-3
0 Number of SPD bytes 128 80 80 80 80
1 Total bytes in Serial PD 256 08 08 08 08
2 Memory Type SDRAM 04 04 04 04
3 Number of Row Addresses (without BS bits) 11 0B 0B 0B 0B
4 Number of Column Addresses 2] 09 08 09 09
(for x8 SDRAM)
5 [Number of DIMM Banks 1/2 01 01 02 02
6 |Module Data Width B64/72 40 48 40 48
7  |Module Data Width (contd) 0 00 00 00 00
8 Module Interface Levels LVTTL 01 01 01 01
9 |SDRAM Cycle Time at CL=3 10.0 ns AD AO AD AD
10 [SDRAM Access time from Clock at CL=3 6.0 ns 60 60 60 60
11 |Dimm Config (Error Det/Corr.) none / ECC 00 02 00 02
12 |Refresh Rate/Type Self-Refresh, 80 80 80 80
15.6us
13 [SDRAM width, Primary x8 08 08 08 08
14 |Error Checking SDRAM data width n/a/x8 00 08 00 08
15 [Minimum clock delay for back-to-back ran- teeg = 1 CLK 01 01 01 01
dom column address
16 |Burst Length supported 1,2,4,8&fullpage| 8F 8F 8F 8F
17 |Number of SDRAM banks 2 02 02 02 02
18 [Supported CAS Latencies CASlat. =2 & 3 06 06 06 06
19 |CS Latencies CS latency =0 01 01 01 01
20 |WE Latencies Write latency =0 01 01 01 01
21 [SDRAM DIMM module attributes non buffered/non 00 00 00 00
reg.
22 |SDRAM Device Attributes :General Ve tol +/- 10% 06 06 06 06
23 |Min. Clock Cycle Time at CAS Latency =2 10.0 ns AOD AD A0 AD
24 [Max. data access time from Clock for CL=2 7.0ns 70 70 70 70
256  |Minimum Clock Cycle Time at CL = 1 not supported FF FF FF FF
26 |Maximum Data Access Time from Clock at not supported FF FF FF FF
CL=1
27 |[Minimum Row Precharge Time 30ns 1E 1E 1E 1E
28 |Minimum Row Active fo Row Active delay 20 ns 14 14 14 14
tRRD
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SIEMENS HYS64(72)V2200/4220GU-8/-10
SDRAM-Modules

SPD-Table (contd):

m '55"'555"555"'55"'555"55és¢'riptibh;"'555"555"'55"';55"555" 5§WEhtry5V'aluez"'555"555"'55"'555"555"'Héx;"555"'55"'555"555"'55
-8-3 -8-3 -8-3 -8-3
29 |Minimum RAS to CAS delay tRCD 20 ns 14 14 14 14
30 |Minimum RAS pulse width tRAS 45 ns 2D 2D 2D 2D
31 |Module Bank Density (per bank) 16 MByte 04 04 04 04
32 |SDRAM input setup time 2ns 20 20 20 20
33 [SDRAM input held time 1ns 10 10 10 10
34 |SDRAM data input setup time 2ns 20 20 20 20
35 |SDRAM data input hold time 1ns 10 10 10 10
36-61 | Superset information (may be used in FF FF FF FF
future)
g2 |SPD Revision Revision 1.2 12 12 12 12
63 |Checksum for bytes 0 - 62 E7 F9 E8 FA
64- |Manufacturers information {opticnal) XX XX XX XX
125 [(FFh if not used)
126 |Frequency Specification 100 MHz 64 64 64 64
127 |Details of 100 MHz Support AD AD FD FD
128+ |Unused storage locations FF FF FF FF
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SIEMENS HYS64(72)V2200/4220GU-8/-10

SDRAM-Modules
SPD-Table:
m '55"'555"555"'55"';55"55és'c'r;iptib'nz"'555"555"'55"';55"555" ;;Eﬁ?ﬁ';Entry;Valuez"';;;";;;‘“;;"';;;";;;"'Héx;";;;‘“;;"'z;;";;;‘“;;
-10 -10 -10 -10
0 |Number of SPD bytes 128 a0 80 80 a0
1 Total bytes in Serial PD 256 08 08 08 08
2 Memory Type SDRAM 04 04 04 04
3 Number of Row Addresses (without BS bits) 11 0B 0B 0B 0B
4 Number of Column Addresses 2] 09 08 09 09
(for x8 SDRAM)
5 [Number of DIMM Banks 1/2 01 01 02 02
6 |Module Data Width B64/72 40 48 40 48
7  |Module Data Width (contd) 0 00 00 00 00
8 Module Interface Levels LVTTL 01 01 01 01
9 |SDRAM Cycle Time at CL=3 10.0 ns AD AO AD AD
10 [SDRAM Access time from Clock at CL=3 80ns a0 a0 80 80
11 |Dimm Config (Error Det/Corr.) none / ECC 00 02 00 02
12 |Refresh Rate/Type Self-Refresh, 80 80 80 80
15.6us
13 |SDRAM width, Primary x8 08 08 08 08
14 | Error Checking SDRAM data width n/a/x8 00 08 00 08
15 |Minimum clock delay for back-to-back ran- teeg = 1 CLK 01 01 01 01
dom column address
16 |Burst Length supported 1,2,4,8&fullpage| 8F 8F 8F 8F
17 |Number of SDRAM banks 2 02 02 02 02
18 [Supported CAS Latencies CASlat. =2 & 3 06 06 06 06
19 |CS Latencies CS latency =0 01 01 01 01
20 |WE Latencies Write latency =0 01 01 01 01
21 [SDRAM DIMM module attributes non buffered/non 00 00 00 00
reg.
22 |SDRAM Device Attributes :General Ve tol +/- 10% 06 06 06 06
23 |Min. Clock Cycle Time at CAS Latency =2 15.0 ns FO FO FO FO
24 [Max. data access time from Clock for CL=2 9.0ns 90 90 90 S0
256  |Minimum Clock Cycle Time at CL = 1 not supported FF FF FF FF
26 |Maximum Data Access Time from Clock at not supported FF FF FF FF
CL=1
27 |[Minimum Row Precharge Time 30ns 1E 1E 1E 1E
28 |Minimum Row Active fo Row Active delay 20 ns 14 14 14 14
tRRD
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SIEMENS HYS64(72)V2200/4220GU-8/-10

SDRAM-Modules
SPD-Table (contd):
m '55"'555"555"'55"';55"55és'c'r;iptib'nz"'555"555"'55"'555"555" ;;WEntry;Valuez"';;;";;;‘“;;"';;;";;;"'Héx;";;;‘“;;"'z;;";;;‘“;;
-10 -10 -10 -10
29 |Minimum RAS to CAS delay tRCD 30 ns 1E 1E 1E 1E
30 |Minimum RAS pulse width tRAS 45 ns 2D 2D 2D 2D
31 |Module Bank Density (per bank) 16 MByte 04 04 04 04
32 |SDRAM input setup time 3ns 30 30 30 30
33 |SDRAM input hold time 1ns 10 10 10 10
34 |SDRAM data input setup time 3ns 30 30 30 30
35 |SDRAM data input hold time 1ns 10 10 10 10
36-61 | Superset information (may be used in FF FF FF FF
future)

g2 |SPD Revision Revision 1.2 12 12 12 12
63 |Checksum for bytes 0 - 62 Al B3 A2 B4
64- |Manufacturers information {opticnal) XX XX XX XX

125 |(FFh if not used)
126 |Frequency Specification 66 MHz 66 66 66 66
127 |Details AF AF FF FF
128+ |Unused storage locations FF FF FF FF
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SIEMENS

HYS64(72)V2200/4220GU-8/-10

SDRAM-Modules
L-DIM-168-29
SDRAM DIMM Module package
P 133,35 N
P 127,35 5
< > 4,0
) A I
3 E o E o
3 E 3 E 3 E 3 E 3 E 13 E I~
ar 1 Anm 41 84 7]
[ I M AP ) HH\HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHHHIIIO y
m < 42.18 >
< 66,68 ’ >
Ay -
T | J T T | C T T
U g5 4 95 : 168O
g <D
« 635
K ™ K 40+ 05
Lo L0y
[aY] LY I
N DU DD N | yozus
> K g 5 Detail C T
0 Detail A Detail B
= - 226 DM 68-29 WMH
IE‘\JI$ ] RADIUS
0 "H a 127+ 010 x) on ECC modules only
j
Detail D
Semiconductor Group 17



