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512 Mbit DDR2 SDRAM

1 Overview

Overview

This chapter gives an overview of the 1.8 V 240-pin Unbuffered DDR2 SDRAM Modules, 256 MByte, 512 MByte
& 1 GByte ECC and non-ECC Modules and describes its main characteristics.

1.1 Features

e 240-pin ECC and Non-ECC Unbuffered 8-Byte
Dual-In-Line DDR2 SDRAM Module for PC,
Workstation and Server main memory applications

¢ One rank 32M x 64, 64M x 64, 64M x 72 and two
ranks 128M x 64 and 128M x 72 organization

e JEDEC standard Double Data Rate 2 Synchronous
DRAMs (DDR2 SDRAM) with a single +1.8V
(£ 0.1 V) power supply

e 256 ,512 MByte and 1GByte modules built with
512Mb DDR2 SDRAMSs in 60-ball (P-TFBGA-60)

* Programmable CAS Latencies (3, 4 & 5), Burst
Length (8 & 4) and Burst Type

¢ Auto Refresh (CBR) and Self Refresh

e Allinputs and outputs SSTL_1.8 compatible

e OCD (Off-Chip Driver Impedance Adjustment) and
ODT (On-Die Termination)

» Serial Presence Detect with E2PROM

* Low Profile Modules form factor:
133.35 mm x 30,00 mm (MO-237)

e Based on JEDEC standard reference card layouts

and 84-ball FBGA (P-TFBGA-84) chipsize Raw Card “A”, “B” & “C”

packages
Table 1 Performance
Speed Grade Indicator -5 —3.7 Unit
Component Speed Grade DDR2-400 DDR2-533 —
Module Speed Grade PC2-3200 PC2-4200 —
Max. Clock Frequency @ CL =3 200 200 MHz
Max. Clock Frequency @ CL=4 &5 200 266 MHz

1.2 Description

The INFINEON HYS[64/72]Txxxx0[G/H]JU module
family are low profile Unbuffered DIMM modules with
30,0 mm height based on DDR2 technology. DIMMs
are available as non-ECC modules in 32M x 64
(256MB), 64M x 64 (512MB) and 128M x 64 (1024MB)
and as ECC-modules in 64M x 72 (512MB) and 128M
X 72 (1024MB) organisation and density, intended for
mounting into 240 pin connector sockets.

Data Sheet
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The memory array is designed with 512Mb Double
Data Rate (DDR2) Synchronous DRAMs for ECC and
Non-ECC applications. Decoupling capacitors are
mounted on the PCB board. The DIMMs feature serial
presence detect based on a serial E2PROM device
using the 2-pin 12C protocol. The first 128 bytes are
programmed with configuration data and the second
128 bytes are available to the customer.
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Table 2 Ordering Information
Product Type Compliance Code Description SDRAM
Technology
PC2-3200

HYS64T32000GU-5-A

256MB 1Rx16 PC2-3200U—-333-11-C0

1 Rank, Non-ECC

512 Mbit (x16)

(

HYS64T64000GU-5-A 512MB 1Rx8 PC2-3200U-333—-11-A0 1 Rank, Non-ECC |512 Mbit (x8)
HYS72T64000GU-5-A 512MB 1Rx8 PC2-3200E-333-11-A0 1 Rank, ECC 512 Mbit (x8)
HYS64T128020GU-5-A 1GB 2Rx8 PC2-3200U-333-11-B0 2 Ranks, Non-ECC |512 Mbit (x8
HYS72T128020GU-5-A 1GB 2Rx8 PC2-3200E-333-11-B0 2 Ranks, ECC 512 Mbit (x8)

JIrea
HYS64T32000HU-5-A 256MB 1Rx16 PC2-3200U-333-11-C0 |1 rank, Non-ECC 512 Mbit (x16)
HYS64T64000HU-5-A 512MB 1Rx8 PC2-3200U-333-11-A0 1 rank, Non-ECC 512 Mbit (x8)
HYS72T64000HU-5-A 512MB 1Rx8 PC2-3200E-333-11-A0 1 rank, ECC 512 Mbit (x8)
HYS64T128020HU-5-A 1GB 2Rx8 PC2-3200U-333-11-B0 2 ranks, Non-ECC |512 Mbit (x8)
HYS72T128020HU-5-A 1GB 2Rx8 PC2-3200E-333-11-B0 2 ranks, ECC 512 Mbit (x8)

PC2-4200

HYS64T32000GU-3.7-A | 256MB 1Rx16 PC2-4200U-444-11-CO |1 rank, Non-ECC | 512 Mbit (x16)
HYS64T64000GU-3.7-A  |512MB 1Rx8 PC2-4200U-444—-11-A0 |1 rank, Non-ECC | 512 Mbit (x8)
HYS72T64000GU-3.7-A  |512MB 1Rx8 PC2-4200E—444—11—A0 |1 rank, ECC 512 Mbit (x8)
HYS64T128020GU-3.7-A | 1GB 2Rx8 PC2-4200U—444—11-B0 2 ranks, Non-ECC | 512 Mbit (x8
HYS72T128020GU-3.7-A | 1GB 2Rx8 PC2-4200E—444—11-B0 2 ranks, ECC 512 Mbit (x8)
Jrear,
HYS64T32000HU-3.7-A | 256MB 1Rx16 PC2-4200U-444—11-CO |1 rank, Non-ECC | 512 Mbit (x16)
HYS72T64000HU-3.7-A  |512MB 1Rx8 PC2—4200E—444-11-A0 |1 rank, ECC 512 Mbit (x8)
HYS64T64000HU-3.7-A  |512MB 1Rx8 PC2-4200U-444—-11-A0 |1 rank, Non-ECC | 512 Mbit (x8)
HYS64T128020HU-3.7-A | 1GB 2Rx8 PC2-4200U—444—11-B0 2 ranks, Non-ECC | 512 Mbit (x8)
HYS72T128020HU-3.7-A | 1GB 2Rx8 PC2-4200E—444—11-B0 2 ranks, ECC 512 Mbit (x8)

Note:

1.

All part numbers end with a place code, designating
the silicon die revision. Example:
HYS72T64000GU-5-A, indicating Rev. A dice are
used for DDR2 SDRAM components. For all
INFINEON DDR2 module and component
nomenclature see section 8 of this datasheet.

2. The Compliance Code is printed on the module
label and describes the speed grade, f.e. “PC2-
Data Sheet
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4200U-44410-C”, where 4200U means Unbuffered
DIMM modules with 4.26 GB/sec Module
Bandwidth and “44410” means CAS latency = 4,
tred latency = 4 and trp latency = 4 using the latest
JEDEC SPD Revision 1.1 and produced on the
Raw Card “C”.
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Table 3 Address Format
DIMM Module Memory |ECC/ # of # of row/bank/columns bits Raw
Density |Organization Ranks Non-ECC |SDRAMs Card
256 MB 32M x64 1 Non-ECC |4 13/2/10 C
512 MB 64M x64 1 Non-ECC 8 14/2/10 A
512 MB 64M x72 1 ECC 9 14/2/10 A
1GB 2 x 64M x72 2 Non-ECC |16 14/2/10 B
1GB 2 x 64M x72 2 ECC 18 14/2/10 B
Table 4 Components on Modules”
Part Number DIMM DRAM components DRAM Density DRAM Organisation

Density |reference datasheet
HYS64T32000GU 256 MB |HYB18T512160AC 512 Mbit 32M x16
HYS64T32000HU? 256 MB |HYB18T512160AF? 512 Mbit 32M x16
HYS64T64000GU 512 MB |HYB18T512800AC 512 Mbit 64Mb x8
HYS64T64000HU? 512 MB |HYB18T512800AF2 512 Mbit 64Mb x8
HYS72T64000GU 512 MB |HYB18T512800AC 512 Mbit 64Mb %8
HYS72T64000HU? 512 MB |HYB18T512800AF? 512 Mbit 64Mb =8
HYS64T128020GU 1GB HYB18T1G800AC 512 Mbit 64Mb x8
HYS64T128020HU? 1 GB HYB18T1G800AF? 512 Mbit 64Mb x8
HYS72T128020GU 1GB HYB18T1G800AC 512 Mbit 64Mb x8
HYS72T128020HU? |1 GB HYB18T1G800AF? 512 Mbit 64Mb =8

1) For a detailed description of all functionalities of the DRAM components on these modules see the referenced component

datasheet.
2) Green Product

Data Sheet 8 Rev. 0.87, 2004-06
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1.3 Pin Configuration

The pin configuration of the Unbuffered DDR2 SDRAM DIMM is listed by function in Table 5 (240 pins). The
abbreviations used in columns Pin and Buffer Type are explained in Table 6 and Table 7 respectively. The pin
numbering is depicted in Figure 1 for non-ECC modules (x64) and Figure 2 for ECC modules (x72).

Table 5 Pin Configuration of UDIMM

Pin# Name |Pin |Buffer |Function
Type | Type
Clock Signals
185 CKo |l SSTL |Clock Signals 2:0
137 CK1 I SSTL
220 CK2 |l SSTL
186 CKo |1 SSTL |Complement Clock Signals 2:0
138 CK1 |l SSTL
221 CKk2 |1 SSTL
52 CKEO |I SSTL |Clock Enable Rank 0
171 CKE1 |I SSTL |Clock Enable Rank 1
Note: 2 Ranks module
NC NC |— Note: 1 Rank module
Control Signals
193 S0 I SSTL |Chip Select Rank 0
76 S1 | SSTL |Chip Select Rank 1
Note: 2 Ranks module
NC NC |— Note: 1 Rank module
192 RAS |l SSTL |Row Address Strobe
74 CAS |1 SSTL |Column Address Strobe
73 WE I SSTL |Write Enable
Address Signals
71 BAO | SSTL |Bank Address Bus 1:0
190 BA1 I SSTL
54 BA2 | SSTL |Bank Address Bus 2
Note: greater than 512Mb DDR2 SDRAMS
NC NC |— Note: less than 1Gb DDR2 SDRAMS
188 A0 | SSTL |Address Bus 12:0
183 A1l I SSTL
63 A2 I SSTL
182 A3 I SSTL
61 A4 I SSTL
60 A5 I SSTL
180 A6 I SSTL
58 A7 I SSTL
179 A8 I SSTL
177 A9 I SSTL
Data Sheet 9 Rev. 0.87, 2004-06
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Table 5 Pin Configuration of UDIMM (cont’d)
Pin# Name |Pin |Buffer |Function
Type | Type
70 A10 | SSTL |Address Bus 12:0
AP I SSTL
57 A1 I SSTL
176 A12 I SSTL
196 A13 I SSTL |Address Signal 13
Note: 1 Gbit based module and 512M x4/x8
NC NC |— Note:
1. Module based on 1 Gbit x16
2. Module based on 512 Mbit x16 or smaller
174 A14 I SSTL |Address Signal 14
Note: Modules based on 2 Gbit
NC NC |— Note: Modules based on 1 Gbit or smaller
Data Signals
3 DQO0 |I/O |SSTL |Data Bus 63:0
4 DQ1 I/lO |SSTL
9 DQ2 |[I/O |SSTL
10 DQ3 |[I/0O |SSTL
122 DQ4 |I/O |SSTL
123 DQ5 |[I/O |SSTL
128 DQ6 |[I/0O |SSTL
129 DQ7 |I/O |SSTL
12 DQ8 |[I/0 |SSTL
13 DQ9 |I/O |SSTL
21 DQ10 |[I/O |SSTL
22 DQ11 |[I/O |SSTL
131 DQ12 |1/0 SSTL
132 DQ13 |I/O |SSTL
140 DQ14 |I/O |SSTL
141 DQ15 |[I/O |SSTL
24 DQ16 |I/0 |SSTL
25 DQ17 |I/O |SSTL
30 DQ18 [I/0 |SSTL
31 DQ19 |I/O |SSTL
143 DQ20 |[I/0 |SSTL
144 DQ21 |[I/O |SSTL
149 DQ22 |I/0 |SSTL
150 DQ23 |I/0 |SSTL
33 DQ24 |I/0 |SSTL
34 DQ25 |I/0 |SSTL
Data Sheet 10 Rev. 0.87, 2004-06
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Table 5 Pin Configuration of UDIMM (cont’d)
Pin# Name |Pin |Buffer |Function

Type | Type
39 DQ26 |[I/O |SSTL |Data Bus 63:0
40 DQ27 |I/0O |SSTL
152 DQ28 [I/0O |SSTL
153 DQ29 [I/O |SSTL
158 DQ30 |[I/0 |SSTL
159 DQ31 |[I/O |SSTL
80 DQ32 |[I/0 |SSTL
81 DQ33 [I/0O |SSTL
86 DQ34 |[I/0 |SSTL
87 DQ35 |[I/0 |SSTL
199 DQ36 |[I/0O |SSTL
200 DQ37 |[I/0 |SSTL
205 DQ38 |[I/0 |SSTL
206 DQ39 |I/0O |SSTL
89 DQ40 [I/O |SSTL
20 DQ41 [I/O |SSTL
95 DQ42 |I/0 |SSTL
96 DQ43 |I/0 |SSTL
208 DQ44 |I/0O |SSTL
209 DQ45 |I/0 |SSTL
214 DQ46 |[I/0 |SSTL
215 DQ47 |I/0 |SSTL
98 DQ48 [I/0 |SSTL
99 DQ49 [I/0O |SSTL
107 DQ50 [I/0 |SSTL
108 DQ51 |[I/O |SSTL
217 DQ52 |I/0 |SSTL
218 DQ53 [I/0O |SSTL
226 DQ54 |I/0 |SSTL
227 DQ55 [I/0 |SSTL
110 DQ56 |I/0 |SSTL
111 DQ57 |I/0 |SSTL
116 DQ58 [I/0 |SSTL
117 DQ59 |[I/0 |SSTL
229 DQ60 [I/O |SSTL
230 DQ61 [I/0O |SSTL
235 DQ62 |I/0 |SSTL
236 DQ63 |I/0 |SSTL
Data Sheet 11 Rev. 0.87, 2004-06
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Table 5 Pin Configuration of UDIMM (cont’d)
Pin# Name |Pin |Buffer |Function
Type | Type
Check Bit Signal
42 CBO0 [I/O |SSTL |CheckBit0
Note: ECC type module only
NC NC |— Note: Non-ECC module
43 CB1 I/O |SSTL |Check Bit 1
Note: ECC type module only
NC NC |— Note: Non-ECC module
48 CB2 [I/O |SSTL |Check Bit2
Note: ECC type module only
NC NC |— Note: Non-ECC module
49 CB3 [I/O |SSTL |CheckBit3
Note: ECC type module only
NC NC |— Note: Non-ECC module
161 CB4 [I/O |SSTL |Check Bit4
Note: ECC type module only
NC NC |— Note: Non-ECC module
162 CB5 [I/O |SSTL |Check Bit5
Note: ECC type module only
NC NC |— Note: Non-ECC module
167 CB6 |[I/O |SSTL |Check Bit6
Note: ECC type module only
NC NC |— Note: Non-ECC module
168 CB7 [I/O |SSTL |CheckBit7
Note: ECC type module only
NC NC |— Note: Non-ECC module
Data Strobe Bus
7 DQSO |[I/O |SSTL |Data Strobe Bus 8:0
16 DQS1 [I/O |SSTL |Note:See block diagram for corresponding DQ
28 DQS2 [I/0 |SSTL signals
37 DQS3 |I/0 |SSTL
84 DQS4 |I/0O |SSTL
93 DQS5 |[I/0 |SSTL
105 DQS6 |I/0 |SSTL
114 DQS7 |I/0 |SSTL
45 DQS8 |I/0 |SSTL
6 DQSO |I/0 |SSTL |Complement Data Strobe Bus 8:0
15 DQST |I/O |SSTL |Note:See block diagram for corresponding DQ
27 DQS2 |I/0 |SSTL signals
36 DQS3 |I/0 |SSTL
83 DQS4 [I/O |SSTL
Data Sheet 12 Rev. 0.87, 2004-06
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Table 5 Pin Configuration of UDIMM (cont’d)
Pin# Name |Pin |Buffer |Function

Type | Type
92 DQS5 |I/0 |SSTL |Complement Data Strobe Bus 8:0
104 DQS6 |I/0 |SSTL
113 DQS7 [I/0 |SSTL
46 DQS8 |I/0 |SSTL
Data Mask Signals
125 DMO |1 SSTL |Data Mask Bus 8:0
134 DM1 |l SSTL
146 DM2 |l SSTL
155 DM3 |l SSTL
202 DM4 |I SSTL
211 DM5 |l SSTL
223 DM6 |l SSTL
232 DM7 |l SSTL
164 DM8 |1 SSTL
EEPROM
120 SCL | CMOS |Serial Bus Clock
119 SDA |[I/O |OD Serial Bus Data
239 SAO0 I CMOS |Slave Address Select Bus 2:0
240 SA1 I CMOS
101 SA2 I CMOS
Power Supplies
1 Veer | Al — I/0 Reference Voltage
238 Vobsep | PWR | — EEPROM Power Supply
51,56,62,72,75,78,170,175,181, |Vppq |PWR|— I/0 Driver Power Supply
191,194
53,59,64,67,69,172,178,184,187 | Vyp PWR |— Power Supply
189,197
2,5,8,11,14,17,20,23,26,29,32, |Vgg GND |— Ground Plane
35,38,41,44,47,50,65,66,79,82,
85,88,91,94,97,100,103,106,
109,112,115,118,121,124,127,
130,133,136,139,142,145,148,
151,154,157,160,163,166,169,
198,201,204,207,210,213,216,
219,222,225,228,231,234,237
Other Pins
195 OoDTO On-Die Termination Control 0
77 ODT1 On-Die Termination Control 1

NC NC |— Note: 1 Rank modules

18,19,55,68,102,126,135,147, NC NC |— Not connected
156,165,173,203,212, 224,233 Note: Pins not connected on Infineon UDIMMs
Data Sheet 13 Rev. 0.87, 2004-06

Downloaded from Elcodis.com electronic components distributor

09122003-GZEK-H4J6


http://elcodis.com/parts/6430616/HYS64T128020GU-37-A.html

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A
512 Mbit DDR2 SDRAM

technologies

Overview
Table 6 Abbreviations for Buffer Type
Abbreviation Description
| Standard input-only pin. Digital levels.
0] Output. Digital levels.
I/0 I/O is a bidirectional input/output signal.
Al Input. Analog levels.
PWR Power
GND Ground
NC Not Connected
Table 7 Abbreviations for Buffer Type
Abbreviation Description
SSTL Serial Stub Terminated Logic (SSTL_18)
LV-CMOS Low Voltage CMOS
CMOS CMOS Levels
oD Open Drain. The corresponding pin has 2 operational states, active low and
tristate, and allows multiple devices to share as a wire-OR.
Data Sheet 14 Rev. 0.87, 2004-06
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NC - Pin 055 ——————— ——————————Pin175 - V.,
A1 - Pin 057 —iona~ PIn 056 —— P76 “AI2  biq77 - A9
Vo, - Pin059 :‘;:—2:2222: :E:—mgn_ Pin 179 - A8
A4 - Pin 061 ———————— ——————————Pin181 - Vppq
A2 - Pin063 —ioma * PN 062 7 ——Pin182 - A3 Pin 183 - A1

V,, - Pin064 — —Pin184 -V,
Vgs - P?n 065 N - Pinose — ——Fnis6 - Cko an 185 - CKO
Voo - PIn 067 o5 e — ——Pin188 - A Pin 187 - Vop
ley T S o — S
WE - Pin073 —\é%ﬂsﬂ% — S” 12‘21 ; \F;AS Pin 193 - 50
Voo~ Pin075 NC/S1 - P:: 076 — e P:: 196 - NC/A13 Pin 195 - ODTO
ODT1 - Pin 077 V-—Pan78— W Pin 197 VDD
Vgg - Pin079 _Dm 200 Do N 199 - DA36
DQ33 - Pin 081 ———————— ———————————Pin201 - Vg
DQS4 - Pin 083 —;ﬁ % Pin 203 - NC
Ves - Pin 085 ——e e mﬁw_ Pin 205 - DQ38
DQ35 - P!n 087 W m P!n 207 VSS
DQ40 - P!n 089 m J—Te TRV an 209 - DQ45
Vss - Pin 09! e P 0oz — “Pin212 -NC Pin211 - DM5
DQS5 - P!n 093 V-—Pan94— m P!n 213 - Vgg
DQ42 - P!n 095 _SS—DQ43 PN 096 — W an 215 - DQ47
;3549 ) ;: gg; DQ48__ - Pin 098 — — Pin218 - DQ53 :: 21; 3052
SA? - Pin101 —lss T PN 100 == ——Pin220 - CK2 Pin 221 - K2
Vg - Pin103 % : E:: izi \I\IIC Pin 223 - DM6
DQS6 - Pin 105 V-—Pln‘IOB— m Pin 225 VSS
DQ50 - Pin 107 m W Pin 227 - DQ55
Vg - Pin109 Sose P10 — W Pin 229 - DQ60
DQ57 - Pin 111 ———— ————————Pin231 - V
DQS7 - Pin 113 —;gyﬂ% % Pin 233 - NC
VSS - Pin115 DQ5e - Pniio — TQ%'DC?GS_ Pin 235 - DQ62
oon - pitg PN — = = I
SCL - Pin120 — [ | — Pin240 SA1 MPPT0150
Figure 1 Pin Configuration UDIMM x64 (240 Pin)
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512 Mbit DDR2 SDRAM

Overview
VREF - Pin001 ———————— [ | i par P12 Vs
DQO - Pin 003 ~p o ™ b 0oa —— = — Pini24 -V Pin 123 - DQ5
Vss - Pin 005 e pin 006 —— — — Pin126 -NC Pin 125 - DMO
DASO - Pin 007 = ~Pin008 — —| ——Pini2s -pas 127 - Vs
DQ2 - P!n 009 JS—DQS T Pin0l0 — — —Pn130 -V P!n 129 - DQ7
Vss = P01t = pino12 — —| ——pPin132 -pqiz N1 - ba2
o s =
o o oo rame — S
NC - Pin019 ! — = — 2T pinag - Vg
DQ10 - Pin 021 —ves ~ Pin 020 — —_Pn™0 -DAM 5441 - pats
DQ17 - Pin025 —= -t | — el pinas - v
DQS? - Pino27 —vss - Fin026 == w | ——Pinl46 "DM2 o147 NG
Vg - Pin029 3032 g:: 322 — (% o) — % Pin 149 - DQ22
DQ19 - Pin 031 TSSTO?:Z E cZ) i m Pin 151 - VSS
DQ24 - Pin 038~ e Pinoss — O O =| — Pint54 -vy Pin 153 - DQ29
Ves - PiN035 s Pinoas — (T S =] —Pin1s6 -NC Pin 155 - DM3
DQS3 - an 037 W — m an 157 - Vgg
DQ26 - P?n 039 —SS—DQ”  Pin 040 — — W P?n 159 - DQ31
R Y — —Pinte2 -cBs | n161-CB4
e o v Pinow — — —Pintes-omg "% Ve
o s oS e — == e
CB3 - Pin 049 —= T — = oy Pin 169 - Vg
N e Sy — = — pPni72 - Voo Pin 171 - CKE1
Voo - PIn 0S8 0 e Pinosa = —pin17a A4 Pin 173 - NG
NC - Pin0ss — ot — — SRR ping7s - v,
A1 - Pinos7 —Yooo * PIN0S6 | ——Pini76 "A12 779
V,, - Pin059 ﬁ; g:: g:g — — %g’— Pin179 - A8
N Vg - Pnoe2 — —| —Pnie s NI oo
A2 - Pin 063 VDD Pino0ss — — W Pin 183 - A1
D a
Vg - P?n 065 W - W P?n 185 - CKO
Voo - PN 087 —e e pi 0es — —Pintss -A0 187 - Vop
Voo - P99 Tio/ap - Pin 070 — —Pin190 -BAT __ ""189" Voo
WE - pnors Vese —PMO — B R
Vopa - PN 075 —gm e P:: 076 — — P:: 196 - N?:E;iw Pin 195 - ODTO
ODT1 - Pin 077 — T —erien v Pin 197 - V,,
Vss - Pin079 DDQD;Z - Pin 080 — — Pin200 - D21537 Pin 199 - DQ36
DQ33 - Pin 081 ! — Pin 201 - Vg,
QsS4 - Pin0s3 —vss - Pin082 —— E Pin202 - DM4 o503 - NG
P - = Sl -
e SE = =h
_ DQ41 - Pin090 — = —Pin210 - Vg _
Vss = Pin 091 e i 000 — —1 — Pin212 -NC Pin211 - DMS
DQS5 - Pin 093 — ~ Pin 094 — — ——Pinzia -pase (218 - Vs
Vss - PIN095 s~ Pinoss = — Pin216 - Vg Pin 215 - DQ47
;3549 . E:: SZ; DQ48 - Pin098 — =] — Pin21s - DQ53 E: ;; . 3052
SA2 - Pin101 —vss " Pin100 == | ——Pin20 -CK2 o oo oK
Vg - Pin103 giose E:: 12?1 — — :453—2:: zzi ::c Pin 223 - DM6
DQS6 - Pin 105 ! — , Pin 225 - Vg
DQSO - Pin 107 —vss PN 106 —— | T—Pin226 -DAS4 o .00 poss
e == == B
DQ57 - Pin 111 ! — Pin 231 - Vg
DQS7 - Pin 113 —ss - Pin 112 = — Pin232 “DM7 053 - NC
i e S e TR
DQ59 - Pin 117 ! — : Pin237 Vg
SDA - Pin 119 s~ PIn118 7 — P28 Voosn  pipge gm0
SCL - Pin120 — |43 ] — Pin240 SA1 MPPT0160
Figure2  Pin Configuration UDIMM x72 (240 Pin)
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512 Mbit DDR2 SDRAM

Overview

Table 8 Input/Output Functional Description

Symbol Type |Polarity |Function

CKO0-CKn, |1 Cross The system clock inputs. All address and command lines are sampled on the

CKO0-CKn point cross point of the rising edge of CK and the falling edge of CK. A Delay Locked
Loop (DLL) circuit is driven from the clock inputs and output timing for read
operations is synchronized to the input clock.

CKEO- | Active Activates the DDR2 SDRAM CK signal when high and deactivates the CK signal

CKEn High when low. By deactivating the clocks, CKE low initiates the Power Down Mode
or the Self Refresh Mode.

S0-Sn | Active Enables the associated DDR2 SDRAM command decoder when low and

Low disables the command decoder when high. When the command decoder is

disabled, new commands are ignored but previous operations continue. Rank 0
is selected by SO; Rank 1 is selected by S1.

RAS, CAS, || Active | When sampled at the cross point of the rising edge of CK,and falling edge of CK,

WE Low RAS, CAS and WE define the operation to be executed by the SDRAM.

BAO-BAn || — Selects internal SDRAM memory bank

ODTO- | Active Asserts on-die termination for DQ, DM, DQS, and DQS signals if enabled via the

ODTn High DDR2 SDRAM mode register.

A[9:0], | — During a Bank Activate command cycle, defines the row address when sampled

A10/AP, at the crosspoint of the rising edge of CK and falling edge of CK. During a Read

Al12:11] or Write command cycle, defines the column address when sampled at the cross
point of the rising edge of CK and falling edge of CK. In addition to the column
address, AP is used to invoke autoprecharge operation at the end of the burst
read or write cycle. If AP is high, autoprecharge is selected and BAO-BAn
defines the bank to be precharged. If AP is low, autoprecharge is disabled.
During a Precharge command cycle, AP is used in conjunction with BA[1:0] to
control which bank(s) to precharge. If AP is high, all banks will be precharged
regardless of the state of BAO-BAn inputs. If AP is low, then BAO-BAn are used
to define which bank to precharge.

DQ[63:0] /10 — Data Input/Output pins

DM[8:0] | Active The data write masks, associated with one data byte. In Write mode, DM

High operates as a byte mask by allowing input data to be written if it is low but blocks

the write operation if it is high. In Read mode, DM lines have no effect.

DQS[8:0], |[I/O Cross The data strobes, associated with one data byte, sourced with data transfers. In

DQS[8:0] point Write mode, the data strobe is sourced by the controller and is centered in the
data window. In Read mode the data strobe is sourced by the DDR2 SDRAM
and is sent at the leading edge of the data window. DQS signals are
complements, and timing is relative to the crosspoint of respective DQS and
DQS. If the module is to be operated in single ended strobe mode, all DQS
signals must be tied on the system board to Vgg through a 20 ohm to 10 Kohm
resistor and DDR2 SDRAM mode registers programmed appropriately.

Voos Supply |— Power supplies for core, I/0, Serial Presence Detect, and ground for the module.

VDDSPD’ VSS

SDA I/0 — This is a bidirectional pin used to transfer data into or out of the SPD EEPROM.
A resistor must be connected from SDA to to Vpgpp 0N the motherboard to act
as a pull-up.

SCL | — This signal is used to clock data into and out of the SPD EEPROM.

SA0-SAn |l — Address pins used to select the Serial Presence Detect base address.

Data Sheet 17 Rev. 0.87, 2004-06
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512 Mbit DDR2 SDRAM

2 Block Diagrams

Block Diagrams

BAO - BA2o—»{—1» BAO - BA2: SDRAMs DO - D7
AO - Ano—»T—1» A0 - An: SDRAMSs DO - D7
RASo—»{—1» RAS: SDRAMs DO - D7
CAS o—»[—1» CAS: SDRAMs DO - D7
WE o—»{—1» WE: SDRAMs DO - D7
CKE 0o—s—» CKE 0: SDRAMs DO - D7
ODT 0=+ ODT 0: SDRAMs DO - D7

Vv,

DD,SPDO——4
VDD/VDDQoi

REFo—]

SSo—4

» > V,,: SPD EEPROM EO
o SV

e

: SDRAMs DO - D7
Vier: SDRAMSs DO - D7

Vo' SDRAMSs DO - D7

= III VSS
SO T T
DO _L_D3 D6
DMO>—»—3{DM S DM3o>—»—3{DM_ CS DM6>—»T—3{DM_ CS
DQS0o<>—1|DQS DQS3o<>L—1|DQS DQS6o<>—1{DQS
DQS0c<>—1{DQS DQS3 0> —1{DQS DQS6o<>—11DQS
DQOo<»E—1{1/0 0 DQ240<«»—H 110 0 DQ48o<>L—H1/0 0
DQ1 o> —H1/0 1 DQ250«»—H /0 1 DQ490<»—H 110 1
DQ2o<>L—H /0 2 DQ260«»—H 110 2 DQ50o<>—H1/0 2
DQ3o<»—H /0 3 DQ27o<»—H 110 3 DOB1 o> —H1/0 3
DQ4o<«»E—H /0 4 DQ280<«»—H 10 4 DQ520<>T—H 110 4
DQ5o<>L—H /0 5 DQ290«»—H 110 5 DQB30<+>L—H1/0 5
DQBo<>L—H /0 6 DQ300<«»—H 110 6 DQB4c<>L—H1/0 6
DQ7o<>—H1/0 7 DQ31 o> 110 7 DQ55 <> T—HI/0 7
| | |
oMt—»—+DM_cs|>’ DM4o—»—1{DM__Cs|°* DM7o—»—+DM_ C5|°’
DQS1o<»—1DQS DQS4o<»—1|DQS DQS7o+»—1|DQS
DQST <> —1 DQS DQS4 <> —1|DQS DQS7 <> —1|DAS
DQ8o<+L—H1/0 0 DQ320<>—1{1/0 0 DQB6 <> 1110 0
DQQo<>—H 110 1 DQ3304»—H1/0 1 DQ57 o> I/0 1
DQ100<»—H 10 2 DQ34 0« —H1/0 2 DQB8o<» —H1/0 2
DQ11 o> =110 3 DQ350«» 1110 3 DQ59o<> {110 3
DQ120+»—H 10 4 DQ360«>—H1/0 4 DQB0o<>—H1/0 4
DQ130<>—H1/0 5 DQ37 o> T—HI/0 5 DQ61 o> T—H1/0 5
DQ14o«»—H1/0 6 DQ38o<«»—H1/0 6 DQ625<+>—H1/0 6
DQ150<>—HI/0 7 DQ39o«» —H1/0 7 DQB3 o> —HI/0 7
| |
DM2o—»—HDM_ CS|°2 DM5c—»—+DM_ C5|°° Eo
DQS2o<>—1|DQS DQS5- <> —1|DQsS SCLo—» [SCL
DQS2o<»—1|DAS DQSBo<»—1|DAS SDAc<»—|SDA
DQ160<»—H /0 0 DQ40o<»—H110 0 SAG > |0
DQ170<«»—H1/0 1 DQ41 o<>T—H I/0 1 SATo—»—|Af
DQ180<+»—H /0 2 DQ4204» —H1/0 2 A2
DQ190<«»—H1/0 3 DQ43 <> T—H /0 3 WP
DQ20c<> 1110 4 DQ44o<r 1110 4
DQ21o«»—H1/0 5 DQ45 <> T—H1/0 5 i
DQ220<>T—H1/0 6 DQ4B <> T—H /0 6
DQ230«»—H1/0 7 DQ47 o> —H1/0 7 Vs
MPBTO0110

Figure 3 Block Diagram Raw Card A UDIMM (x64, 1 Rank, x8)
Note
1. DQ,DQS,DQS,DM resistors are 22 2 +5 % Table 9 Clock Signal Loads
2. BAn, An, RAS, CAS, WE resistors are 5.1 2+5 %
3. ODT,CKE,S capacitors are 24 pF Clock Input SDRAMs Note
4. All CK lines have resistor termination between CK ~ CK0,CKO 2

an CK. CK1,CK1 3

CK2,CK3 3
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Block Diagrams

EO
BAO - BA20—»[—1» BAO - BA2: SDRAMs DO - D8 SCLo—SCL
AO - Ano—»T—1» A0 - An: SDRAMSs DO - D8 SDAc<«»>1SDA
RASo—»[—1»RAS: SDRAMs D0 -D8 |, SA0—AD
CAS o—»T 1+ CAS: SDRAMs DO - D8 oo,spoo—e——»V/, SPD EEPROM EQ  SA1o—>| A1
WE o—»—1»WE: SDRAMs D0 -D8_ Voo/Vopac==¢ »V_/V, .. SDRAMs DO-D8 | |A2
CKE 0o—s——»CKE 0: SDRAMS D0 -D8 Ve | == o 1 \*° 2801 DO - D8 =L WP
ODT 0o-=F—e+—» ODT 0: SDRAMSs DO - D8 v =  REF' |
Vg ss &>V . SDRAMs DO - D8 Vss
>0 I I |
—= D0 — D3 —— D6
DMOo—»{—_1HDM CS DM3o—»T—_{DM CS DM6o—>»1T_—_1HDM CS
DQS0o<«>»{—1{DQS DQS3o«»{_—_1HDQS DQS6>«>»{__1{DQS
DQS0o«»——1HDQS DQS3o«>»—_1{DQS DQS6o«>»T—_1HDQS
DQOo<«>»—11/0 0 DQ24 o«»{—1I/0O 0 DQ48o«>»[—1{I/0 0
DQ1o«>»{—_1I1/0 1 DQ250<«>»L—1{1/0 1 DQ49o«>»{—1{1/0 1
DQ2o<«»{—11/0 2 DQ26o«>»{—11/0 2 DQ50o«>»{—1I/O 2
DQ3o«»{—1H1/0 3 DQ27o«>»{—1HI/0 3 DQ51o«»{—1H1/0 3
DQ4o<«>»{—1H1/0 4 DQ28o«»{—1H /0 4 DQ520o«>»—1HI/0O 4
DQ5o<«>»{_—_1H1/05 DQ29o<«»{—1HI/0O5 DQ53c<«»{_—_HI/05
DQ6o<+>»L_—_11/0 6 DQ30oc«»{_—_1H /06 DQ54c«»{_—_11/0 6
DQ7o<«>»1T—HI1/07 DQ31o«>»—1I/07 DQ550«»T—HI/07
| | |
DM1o—»{—HDM CS D1 DM4o—»—HDM CS D4 DM7o—»I—HDM CS D7
DQS1o«»[—1HDQS DQS4 o«»[——1DQS DQS7o«»[—1DQS
DQS1o«»{_—_1HDQS DQS4o«»{_—_1HDQS DQS7o«>»{—_1HDQS
DQ8o«»{—1I/0 0 DQ32o«>»—1I/0 0 DQ56o«»—1{I/O 0
DQ9o<«»{—11/0 1 DQ33c«»{—1H1/0 1 DQ57 o«>»{——11/O 1
DQ10o<«>»{—11/0 2 DQ34o«»—11/0 2 DQ58c«»—11/0 2
DQ11o«>»{—1HI/0 3 DQ350«>»—1HI/0O 3 DQ59o«»—1HI/0O 3
DQ12oc<«»T—H1/0 4 DQ36o<«»L—1H1/0 4 DQ60o<«>»—1HI/O 4
DQ13oc«>»{—1HI/0O5 DQ37o«»[_HI/O5 DQ61o«>»—1HI/O5
DQ14o<«»T—_H1/06 DQ38o<«»{—_H /06 DQ62o<«»{—HI/0 6
DQ15o«»T—HI1/07 DQ39c«»{—HI/07 DQ63o<«»{—HI/07
I I I
DM2o—»—3{DM__c§| 02 DM5o—»—1{DM__ C§|°° DM8o—»—3{DM_ CS|°¢
DQS2o«»{—1{DQS DQS5o«»{—1{DQS DQS8o«»[—1{DQS
DQS2o«»[—1HDQS DQS50«»—1DQS DQS8c«>»T—1-{DQS
DQ160<«>»{—_1I/0 0 DQ40o<«>»{—1I/O 0 CBOo«»—1I/O0
DQ170«»{—_11/0 1 DQ41o«»{—11/0 1 CB1o<«»1I/O 1
DQ18oc«»{—11/0 2 DQ42o«>»{—1I/O 2 CB2o«»{—HI/02
DQ19o«»{—1H1/03 DQ43o«»{—1H1/0 3 CB3o«»—1I/0 3
DQ20o<«>»{—_1H1/0 4 DQ44o«>»—1I/0O 4 CB4o«>»{_—_1HI/0O 4
DQ21o<«»T—_HI1/05 DQ450«>»—1HI/O 5 CB5c«»__1{I/0 5
DQ22o<«>»_—_11/0 6 DQ46o<>»_—_11/0 6 CB6o«>»—1I/0O6
DQ23oc<«»T—HI1/07 DQ47o«>»—1HI/0O7 CB70«>»1I/0O7
MPBT0120
Figure 4 Block Diagram Raw Card A UDIMM (x72, 1 Rank, x8)
Note
1. DQ,DQS,DQS,DM,CB resistors are 22 Q+5 % Table 10  Clock Signal Loads
2. BAn, An, RAS, CAS, WE resistors are 5.1 Q2+5 %
3. ODT,CKE,S capacitors are 24 pF Clock Input SDRAMs :\:ote
4. All CK lines have resistor termination between CK ~ CKO,CKO 3
an CK. CK1,CK1 3
CK2,CK3 3
1 2 SDRAMS for CKO in case of non-ECC
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Block Diagrams

BAO - BA2o—»——}» BAO - BA2: SDRAMs DO - D15
A0 - Ano—»T—1 A0 - An: SDRAMs DO - D15
RASo—»T—1» RAS: SDRAMSs DO - D15
CASo—»{—1» CAS: SDRAMs DO - D15
WE o—»[—3» WE: SDRAMs DO - D15 EO
CKE 0 oZe——» CKE 0: SDRAMs D0 - D7 VDD,SPDO_‘ Vo SPD EEPROM EO SCcLo—»{SCL
CKE 10" T-e——» CKE 1: SDRAMs D8 - D15 Vool Vona - = > VoV SDRAMs DO-D15  SDAo<»-{SDA
ODT 00— ODT 0: SDRAMSs DO - D7 e e e SN LI SAQO—>{A0
ODT 10— ODT 0: SDRAMs D8 - D15 v T o /reri SDRAMsDO-D15 SA10—>AT
ss ®> v, SDRAMs DO-D15 iI—{a2
1V, "o VSSH WP
—— SS
S0
S1 ?
— Do — D8 — D4 D12
DM0o—»I—1{DM cs DM  CS DM4o—»{—31{DM  CS DM  CS
DQS0o—«»T—3-{DQS DQS DQS4 o-<«»T—1{DQS DQS
DQS0o—<«»T—3-{DQS DQS DQS4 o-«»I—3-{DQS Das
DQOo-—«»T—3-{1/00 1/0 0 DQ320-<»T—31{I/0 0 /00
DQ1o-«»T—3-1/0 1 1/01 DQ33c-<»T—31/0 1 /01
DQ2 o« »T—H|I/0 2 1/0 2 DQ34 o<«»T—31/0 2 /0 2
DQ3 o« »T—3H{1/0 3 103 DQ35 0« »T—31/0 3 /03
DQ4 o—«»T—3-1/0 4 /O 4 DQ36 -« »T—3-1/0 4 /O 4
DQ5c-4»T—3{1/05 /05 DQ37o-<«»T—{I/05 /05
DQ6 o4+ »T—H{ 1106 106 DQ38o<«»T—11/0 6 /06
DQ7o-4+»T—H1/107 /07 DQ39 0« »T—3{110 7 /07
_ b1 Do s L p13
DM1o—»I—31{DM cs DM  CS DM50—»{—{DM  CS DM  GS
DQS1o-«»T—3-{DQS DQS DQS5o-«»T—1{DQS DQS
DQS1o<«»T—1-{DQS DQS DQS5o-—«»T—1{DQS DQS
DQ8o—«»T—3-{1/00 1/0 0 DQ40 o<»T—3-{I/0 0 /00
DQY o—«»T—3{1/0 1 1/01 DQ410-—«»T—3{1/0 1 /01
DQ100-«»T—HI/0 2 /0 2 DQ42c-<«»T—3-{1/0 2 /0 2
DQ11o-<»T—HI/0 3 /03 DQ43c<«»T—31/0 3 /03
DQ120-«»T—HI/0 4 /0 4 DQ44 o« »T—H1/0 4 /O 4
DQ130-«»T—HI/0 5 /05 DQ450<«»T—H1/0 5 /05
DQ14o0-«»T—H106 /06 DQ46 0« »T—3110 6 /06
DQ150-4+»T—H1/107 107 DQ47o4»T—H1107 1107
_ D2 _L_p1o s L p1a
DM2o—»T—1-{DM cs DM  CS DM6o—»{—31{DM  CS DM  CS
DQS20-<+»[—1-{DQS DQS DQS6 o-«»L—1{DQS DQS
DQS20—«»T—3-{DQS DQS DQS6o—«»T—3-{DQS DQS
DQ16 0-«»T—1{1/00 1/0 0 DQ48 o—«»T—3-{1/0 0 /00
DQ17 o-«»T—31/0 1 /01 DQ49 o«»T—31/0 1 /01
DQ18o—«»T—3]1/0 2 1/0 2 DQ50 o—«»T—3H1/0 2 /0 2
DQ19o«»T—31/0 3 /03 DQ51c<«»T—31/0 3 /03
DQ20 o« »T—3-1/0 4 /0 4 DQ52 0« »T—31/0 4 /O 4
DQ21 0« »L—H1/05 /05 DQ53c<«»T—31105 /05
DQ220-«»T—HI/0 6 /06 DQ54 o« »T—H1/0 6 /06
DQ23o<4»T—H/107 107 DQ55<«»T—H1/10 7 /07
L D3 L D11 L D7 7‘ D15
DM3o—»1—1{DM cs DM  CS DM7o—»{—3{DM  CS DM  CS
DQS3o—«»I—1{DQS DQS DQS7 o-«»T—1{DQS DQS
DQS3o-«»T—1-{DQS DQS DQS7 o«»T—31{DQS DQS
DQ24 o-«»T—31/00 1/0 0 DQ56 o-«»T—3-{1/0 0 1/0 0
DQ25 o-«»T—3-1/0 1 1/0 1 DQ57 o<4»T—3{1/0 1 /01
DQ26 o<«»LT—1{1/0 2 1/10 2 DQ58 o<« »L—11/0 2 110 2
DQ27 c-<«»T—31/10 3 /03 DQ59 >-<«»T—3-1/0 3 /03
DQ28o-«»T—HI/0 4 /0 4 DQ60 o-—«»T—3-1/0 4 /O 4
DQ29o<»T—HI/0 5 105 DQ61o<«»T—31105 /05
DQ300-4+»T—H{1106 106 DQ620-«»T—31/0 6 /06
DQ31 o> L—H1/07 1107 DQ63°<¢»T—H /07 1107
MPBT0130
Figure 5 Block Diagram Raw Card B UDIMM (x64, 1 Rank, x8)
Note
1. DQ,DQS,DQS,DM,CB resistors are 22 2 +5 %
2. BAn, An, RAS, CAS, WE resistors are 7.5 2+5 % .
= o Table 11 Clock Signal Loads
3. ODT,CKE,S capacitors are 24 pF
4. All CK lines have resistor termination between CK  Clock Input SDRAMs Note
an CK. CKO0,CKO 4
CK1,CK1 6
CK2,CK3 6
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I n fl neon HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U—[3.7/5]-A
,echnobmes/ 512 Mbit DDR2 SDRAM
Block Diagrams
CKE Ocs——» CKE 0: SDRAMs DO - D8 BAO - BA2o—»[—J» BAO - BA2: SDRAMs DO - D17
CKE 17— » CKE 1: SDRAMs D9 - D17 A0 - Ano—»T—1» A0 - An: SDRAMSs DO - D17
ODT Oo—+==e— ODT 0: SDRAMs DO - D8 RASo—»T—1» RAS: SDRAMs DO - D17
ODT 1 ==+ » ODT 0: SDRAMs D9 - D17 CASo—»T—1» CAS: SDRAMs DO - D17
“I l T Wi WE o—»—1+» WE: SDRAMs DO - D17
SO0+
ST+ ! |
pmoo—»—1{om_cs|22 oM cs| P8 DM4o—»—1{DM_cs|2* om cs|P'?
DQS0-<«+»I—1{DQSs DQS DQS4-<«»—HDQs DQS
DQSOo<«»—1{DQS DQS DQS4o<«»—1{DQS DQS
DQOc<«>»T—1{1/0 0 /100 DQ320<«>»T—1{1/00 1/0 0
DQ1o<«>»T—1{1/0 1 1/0 1 DQ33c<«»T—H1/0 1 1/0 1
DQ2o<«>»T—1{1/0 2 I/0 2 DQ34c«»—1{1/0 2 1/0 2
DQ3c<»—11/0 3 I/0 3 DQ350«»T—1{1/0 3 1/0 3
DQ4o<«»T—1H1/0 4 I/0 4 DQ36o«»T—H1/0 4 1/0 4
DQ5c<«>»—1{1/0 5 I/0 5 DQ37o«>»—1{1/05 1/10 5
DQ6o<«>—1H1/0 6 I/0 6 DQ38o<«»—H1/06 1/0 6
DQ7co«»—H1/0 7 /O 7 DQ39o«»—H /07 110 7
[ [ [ [
pMic—»—1 oM cs|2t om  cs|P® M5 »— DM cs|22 bm cs|P'®
DQS1o<«>»—1{DQSs DQS DQS5-<«»—HDQs DQS
DQS1o<«»—1{DQS DQS DQS50<«»—1{DQS DQS
DQ8o<«»—1{1/0 0 /100 DQ40oc<«»T—H1/00 1/0 0
DQ9o<«>»T—1{1/0 1 1/0 1 DQ41o<«»—1{1/0 1 1/0 1
DQ10c<«>»—1{1/0 2 I/0 2 DQ42o«»T—1{1/0 2 1/0 2
DQ11o<«>»—1{1/0 3 I/0 3 DQ43o0<«>»—1{1/0 3 1/0 3
DQ12c<«>»T—1{1/0 4 I/ 4 DQ44o<«»—1{1/0 4 1/0 4
DQ13c<«>»—1{1/0 5 1’0 5 DQ450«»—H1/0 5 1/0 5
DQ14o<«>»—H1/06 I/0 6 DQ46o«»T—H1/0 6 1/10 6
DQ150«»T—1H{1/0 7 /O 7 DQ47o«»—HI1/07 1/10 7
D2 L D10 —— D6 —L-D14
DM2o—»{—1{DM S DM CS DM6o—»T—1+{DM CS DM CS
DQS2-<«»—1{DQS DQS DQS6o<«»{—1{DQS DQS
DQS2o<«»—1{DQS DQS DQS6o<«»—1{DQs DQS
DQ160«>»—1{1/0 0 /100 DQ48o<«»—1{1/00 1/0 0
DQ17c<«>»T—1{1/0 1 1/0 1 DQ49o<«»T—1{1/0 1 1/0 1
DQ18o<«>»T—1{1/0 2 110 2 DQ500<«»T—H1/0 2 1/0 2
DQ19c<«»—1{1/0 3 I/0 3 DQ51o<«»T—H /0 3 1/0 3
DQ20c<«>»T—1{1/0 4 I/0 4 DQ520«»—1{1/0 4 1/0 4
DQ21o<«>»—1{1/0 5 1’10 5 DQ530«»—H1/05 1/10 5
DQ22o<«»T—1H1/0 6 1’0 6 DQ540<«>»T—1{1/0 6 1/0 6
DQ23c<«>»—1{1/0 7 /0 7 DQ550«»T—H /0 7 /107
—— D3 —— D11 L D7 D15
DM3o—»[—1+{DM CS DM CS DM7o—»I—1{DM CS DM CS
DQS3o<«»—1{DQS DQS DQS7o<«»—1{DQS DQS
DQS3o<«»—1{DQS DQS DQS7o<«»—HDQS DQS
DQ24c<«>»—1{1/0 0 /00 DQ560«»—1{1/00 1/0 0
DQ25c«»—1{1/0 1 1/0 1 DQ57 o« »—H1/0 1 1/0 1
DQ26c<«>»T—1{1/0 2 110 2 DQ58c«»T—1{1/0 2 1/0 2
DQ27c<«>»—1{1/0 3 I/0 3 DQ590«»T—1{1/0 3 1/0 3
DQ28o<«>»T—1{1/0 4 I/0 4 DQ60o<+>»T—1{1/0 4 1/0 4
DQ29c<«»T—1H{1/0 5 110 5 DQ61o<«»L—H1/05 1/10 5
DQ30c<«>»—1{1/0 6 I/0 6 DQ62o<«>»T—1{1/0 6 1/10 6
DQ31c<»—1/0 7 /0 7 DQ63o«»—H /07 /107
T - EO
pmgo—»—{oM_cs|22 Iom cs|P!’ scLo—»{ScL
DQS8o<«»—1{DQS DQS SDAc<«>{SDA
DQS8o<«+»—1{DQS DQS SAQo—{ A0
CBOo<«»—1{I/00 /00 SATo—>{A1
CB1o<»—11/O 1 1/0 1 A2
CB2o<»—1{1/0 2 I/0 2 wp
ggiw—b—:k :;8 2 I;g 2 VVI?\D/,SPD o—e——»V,,: SPD EEPROM EO
085@“’:1 o 5 Ve & o/ 'ooa o9V, /Vypq SDRAMs DO - D17 Vss
CBBo<«»—1H1/0 6 10 6 Rep%ﬂ:%epi SDRAMs DO - D17
CB70o«>»{—H{I/O7 /107 VSSO—I VSS: SDRAMs DO - D17 MPBT0140
Figure 6 Block Diagram Raw Card B UDIMM (x72, 1 Rank, x8)
Note:
1. DQ,DQS,DQS,DM,CB resistors are 22 Q+5 % Table 12  Clock Signal Loads
H O,
2. BAn, An, RAS, CAS, WE resistors are 7.5 2+5 % glock Input SDRAMSs Note
3. ODT,CKE,S capacitors are 24 pF CKO.CKo 5
4. All CK lines have resistor termination between CK ’
an CK. CK1,CK1 6
CK2,CK3 6
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HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

Block Diagrams

BAQ - BATo—»[_—_}——»BA0-BA1: SDRAMs D0-D3 v _
A0 - Ano—»———» A0 - An: SDRAMSs DO - D3 V. ppsPoo——g——————>Vp,: SPD EEPROM EO
RASo—»{__}——» RAS: SDRAMs DO - D3 oo/ Vooa »Vpo/Vopo: SDRAMSs DO - D3
s+ WE: s DO - .
CKEQ° 2 CKE: SDRAMs DO - D3 sS04 Vss: SDRAMs DO - D3
ODT0°™ —&=——> ODT: SDRAMSs DO - D3
] III VSS
S0o—+> ’
E0 __po L 02
SCLo—»—[SCL DMO>—»—HLDM CS DM4o—»—HLDM CS
SDAc<»—|SDA DQS0o«»{_—HLDQS DQS4o«»_—HLDQS
SAOo—>———| A0 DQS0o«»—HLDQS DQS4o«»_—HLDQS
SATo—»—— A1 DQOo<«»—_H1/00 DQ320«»_H1/0 0
A2 DQ1o<«»—H1/0 1 DQ33o«>—H1/0 1
WP DQ2o<«»T—HI/0 2 DQ34 0-<»T—H1/0 2
L DQ3o<«»—_H1/03 DQ350«»—_H1/0 3
- DQ4o«»—HI/0 4 DQ36o<«>—H1/0 4
DQ5o<»—HI/0 5 DQ370«»—HI/0 5
Ves DQ6o«>—H1/06 DQ38o«»_H1/0 6
DQ7o«»—HI/07 DQ39o«»—H1/0 7
DM1c—»—3{UDM DM50—»—3{UDM
DQS1o<»—1+UDQS DQS50«»—1|UDQS
DQS1o<«»—1{UDQS DQS5-«»—1{UDQS
DQ8o-«»—1{1/08 DQ40o-«»[—11/08
DQ9o<«»—11/09 DQ41o«»T—H1/09
DQ10c<«»L—H1/010 DQ42o«»—H1/010
DQ11o<»—H1/011 DQ430«»—H /011
DQ120<«»T—H /012 DQ44 o<»—H1/012
DQ130<«»[—1{1/013 DQ450-«»—1/013
DQ14o«»[—11/014 DQ460«»—H /014
DQ150«»—HI/015 DQ47o«»—1{1/015
| |
pm2o—»—+om_cs|°" DM6o—»—{[DM _Cs|°°
DQS20o«»{—HLDQS DQS60o-+»{—HLDQS
DQS2o«»—HLDQS DQS6o-+»—HLDQS
DQ160<»—1{1/0 0 DQ48o<»—H1/0 0
DQ17 o<»T—H1/O 1 DQ49o-«»—H1/0 1
DQ18o<»—H1/0 2 DQ50o<«>—H1/0 2
DQ19o<»T—HI/0 3 DQ510<»—H1/0 3
DQ20o<»—H /0 4 DQ520-«»T—H /O 4
DQ21o<»—_HI/O 5 DQ530«»—HI/0 5
DQ22o«»_H1/0 6 DQ54c<»_H1/0 6
DQ23c+»—HI/0 7 DQ55o<«>T_—HI/0 7
DM3o—»—3{UDM DM7o—»—3{UDM
DQS30«»—1{UDQS DQS7o«»—}{UDQS
DQS3o«»—1|UDQS DQS7o<«»—1+ UDQS
DQ24 o«»[—}{1/08 DQ560-«»—1{1/08
DQ250«»—}|{1/09 DQ57 o-«»—1|1/09
DQ26 c<«»T—H1/010 DQ580«»—H /010
DQ27 c<»—H1/011 DQ590«»—{1/011
DQ28o«»{—H1/012 DQB0o«»—1{1/012
DQ29o«»[—1{1/013 DQ61o«»—1/013
DQ30c«»—H I/014 DQ620«»—H /014
DQ31o<»—HI/015 DQ63o-«»—1{1/015
MPBTO0150

Figure 7 Block Diagram Raw Card C UDIMM (<64, 1Rank, x16)

Note

1. DQ, DQS, DM resistors are 22 Q2+5 %
2. BAn, An, RAS, CAS, WE resistors are 10 2+5 %

Data Sheet 22

Downloaded from Elcodis.com electronic components distributor

Rev. 0.87, 2004-06
09122003-GZEK-H4J6


http://elcodis.com/parts/6430616/HYS64T128020GU-37-A.html

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A
512 Mbit DDR2 SDRAM

technologies

Electrical Characteristics

3 Electrical Characteristics

3.1 Operating Conditions

Table 13  Absolute Maximum Ratings

Parameter Symbol Limit Values Unit
min. max.

Voltage on any pins relative to Vgg Vivo Vour |- 0.5 2.3 \"

Voltage on Vpy relative to Vgg Voo -1.0 2.3 \"

Voltage on Vpp g relative to Vg Vooa -0.5 2.3

Storage temperature range Thsta -55 +100 °C

Storage Humidity (without condensation) Hgrg 5 95 %

Note: Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

Table 14  Operating Conditions

Parameter Symbol Limit Values Unit |Notes
min. max.

DIMM Module Operating Temperature Range (ambient) Topr 0 +55 °C

DRAM Component Case Temperature Range Tonse 0 +95 °C | 1294

Barometric Pressure (operating & storage) PBar +69 +105 kPa

1) DRAM Component Case Temperature is the surface temperature in the center on the top side of any of the
DRAMSs. For measurement conditions, please refer to the JEDEC document JESD51-2.

2) Within the DRAM Component Case Temperature range all DRAM specification will be supported.
3) Above 85°C DRAM case temperature the Auto-Refresh command interval has to be reduced to tger = 3.9 Us.

4) Self-Refresh period is hard-coded in the DRAMs and therefore it is imperative that the system ensures the
DRAM is below 85°C case temperature before initiating self-refresh operation.

Table 15  Supply Voltage Levels and DC Operating Conditions

Parameter Symbol Limit Values Unit | Notes
min. nom. max.

Device Supply Voltage Voo 1.7 1.8 1.9 \Y -
Output Supply Voltage Voba 1.7 1.8 1.9 \% R
Input Reference Voltage Veer 0.49 X Vppq 0.5 X Vppq 0.51 x Vppq \ 2
EEPROM Supply Voltage Vboopsep 1.7 - 3.6 \

DC Input Logic High Vi1 (oo Vaer + 0.125 |- Vopg + 0.3 \

DC Input Logic Low ViL ooy -0.30 - Veer —0.125 |V

In / Output Leakage Current |1, -5 5 pA 9)

1) Under all conditions, Vppq must be less than or equal to Vi,

2) Peak to peak AC noise on Vg may not exceed + 2% Vger (DC).Vger is also expected to track noise variations
inVppa-
3) Voltage for pin connector under test input of 0 V<V, < Vppq + 0.3 V; all othe pins at 0 V. Current is per pin
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Ip Specifications and Conditions

4 I,p Specifications and Conditions

Table 16 I, Measurement Conditions"?

Parameter Symbol
Operating Current 0 Inpo

One bank Active - Precharge; fok = fckmins tre = fRcmin-s fras = frasmins CKE is HIGH, CS is high between
valid commands. Address and control inputs are SWITCHING, Databus inputs are SWITCHING.

Operating Current 1 Ippy
One bank Active - Read - Precharge; Iyt = 0 mA, BL = 4, fck = fokmins Tre = fRcmin-s fRAS = fRASMIn.,
facp = trcomin, AL = 0, CL = CL,,.; CKE is HIGH, CS is high between valid commands. Address and
control inputs are SWITCHING, Databus inputs are SWITCHING.

Precharge Power-Down Current Iopop
Other control and address inputs are STABLE, Data bus inputs are FLOATING.
Precharge Standby Current Inpon

All banks idle; CS is HIGH; CKE is HIGH; fcy = foimin; Other control and address inputs are
SWITCHING, Data bus inputs are SWITCHING.

Precharge Quiet Standby Current Iopoq
All banks idle; CS is HIGH; CKE is HIGH; fck = tokmin.; Other control and address inputs are STABLE,
Data bus inputs are FLOATING.

Active Power-Down Current Ibpapo)
All banks open; fck = tokmin, CKE is LOW; Other control and address inputs are STABLE, Data bus
inputs are FLOATING. MRS A12 bit is set to “0” (Fast Power-down Exit);

Active Power-Down Current Ippsp()
All banks open; ok = fckmins CKE is LOW; Other control and address inputs are STABLE, Data bus
inputs are FLOATING. MRS A12 bit is set to “1” (Slow Power-down Exit);

Active Standby Current Ippan
Burst Read: All banks open; Continuous burst reads; BL = 4; AL =0, CL = CLn; fck = fokmin-s

fras = TRasmax.» Trp = trpmin; CKE is HIGH, CS is high between valid commands. Address inputs are
SWITCHING; Data Bus inputs are SWITCHING; It = 0 mA.

Operating Current Iopsr
Burst Read: All banks open; Continuous burst reads; BL = 4; AL = 0, CL = CLn; ek = fokmin

Tras = Trasmax. Irp = Irpmin; CKE is HIGH, CS is high between valid commands. Address inputs are
SWITCHING; Data Bus inputs are SWITCHING; I, = 0 mA.

Operating Current Iopaw
Burst Write: All banks open; Continuous burst writes; BL = 4; AL = 0, CL = CL ;.5 fck = fckmins

faas = Trasmaxs fap = fremin; CKE is HIGH, CS is high between valid commands. Address inputs are
SWITCHING; Data Bus inputs are SWITCHING;

Burst Refresh Current L Inpsg
Ick = tokmin- Refresh command every fpec = frecmin. iNterval, CKE is HIGH, CS is HIGH between valid
commands, Other control and address inputs are SWITCHING, Data bus inputs are SWITCHING.

Distributed Refresh Current - Inpsp
Ick = tokmin, REfresh command every fpec = frer interval, CKE is LOW and CS is HIGH between valid
commands, Other control and address inputs are SWITCHING, Data bus inputs are SWITCHING.
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Ip Specifications and Conditions

Table 16 I, Measurement Conditions"? (cont'd)
Parameter Symbol
Self-Refresh Current o Inps
CKE < 0.2 V; external clock off, CK and CK at 0 V; Other control and address inputs are FLOATING,
Data bus inputs are FLOATING. RESET = Low. Ipg current values are guaranteed up to 7age 0f 85 °C
max.
All Bank Interleave Read Current Inpy
All banks are being interleaved at minimum g without violating 7zzp using a burst length of 4. Control
and address bus inputs are STABLE during DESELECTS. [, = 0 mA.
1) Vopg=18V+0.1V; Vpp=18V+0.1V
2) For details and notes see the relevant INFINEON component data sheet
Table 17 Iy Specification
Product Type << << << EE EE Unit Notes

NN NN NN K] K]

®?Q R QP ® QR 52 =g

2D 2D = R |

oI oI G I 23 235

[= =] (== (== N N AN N

[= =] (== (== (=3 =] (==

(= =] [=N=] [=N=] © 0 ¢

AN N < < < < AN N AN N

«mm © © o © - - - -

= = = = - - - -~ - -

< < < < N N < < N N

© © 0 © NI~ o ©o NN~

non non non non no

> > > > > > > > > >

ol e i T T
Organization 256MB 512MB 512MB 1GB 1GB

x64 x64 x72 x64 x72

1 Rank 1 Rank 1 Rank 2 Ranks 2 Ranks

-3.7 -3.7 -3.7 -3.7 -3.7
Symbol Max. Max. Max. Max. Max.
Inoo 320 520 585 552 621 mA "
Inpy 360 600 675 632 711 mA R
Iopop 16 32 36 64 72 mA "
Iopor 160 320 360 640 720 mA "
Iopaa 120 240 270 480 540 mA "
Ippsp(mRs = 0) 64 128 144 256 288 mA "
Iopap(mrs - 1) 20 40 45 80 90 mA R
Iypan 160 320 360 640 720 mA "
Inpsg 400 720 810 752 846 mA "
Iopaw 440 760 855 792 891 mA R
Ioose 520 1040 1170 1072 1206 mA "
Inosp 24 48 54 96 108 mA R
Inos 16 32 36 64 72 mA "
) (i 880 1120 1260 1152 1296 mA "

1) Calculated values from component data. ODT disabled. I+, Ippag @and I, are defined with the outputs disabled
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Table 18 I, Specification
Product Type Unit Notes
P laq << (s |33 Iz

12w 0 0 0w =1 =1

2D 2D 22

oI oI oI 83 s

(==} (=3 =] [= =} AN AN AN AN

(=3 =] (=3 =] (=3 =] [= =] (=3 =]

(=N =] [=N=] [=N=] o 0

AN N < < < < AN N AN N

M m o © o © ™ - - -

= - = = == = = = =

< < < < AN N < < N N

o O O O NN O © NN

QN7 no no no no

> > > > > > > > > >

I T I I I T I I T
Organization 256MB 512MB 512MB 1GB 1GB

x64 x64 x72 x64 x72

1 Rank 1 Rank 1 Rank 2 Ranks 2 Ranks

-5 -5 -5 -5 -5
Symbol Max. Max. Max. Max Max.
Iooo 280 440 495 472 531 mA "
ooy 300 480 540 512 576 mA R
Iopop 16 32 36 64 72 mA "
Iopor 128 256 288 512 576 mA "
Iopsa 100 200 225 400 450 mA "
Iopar(vRs - o) 52 104 117 208 234 mA R
Topsp(ms - 1) 20 40 45 80 90 mA R
Iopan 140 280 315 560 630 mA R
Iopar 340 560 630 592 666 mA "
Iopaw 360 600 675 632 711 mA R
Inpss 480 960 1080 992 1116 mA R
Inosp 24 48 54 96 108 mA R
Iops 16 32 36 64 72 mA "
oo 840 1040 1170 1072 1206 mA "

1) Calculated values from component data. ODT disabled. Iy, Ippsg @and I, are defined with the outputs disabled
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4.1 I,p Test Conditions

For testing the Iy parameters, the following timing parameters are used:

Table 19 I, Measurement Test Conditions

Parameter Symbol -5 -3.7 Unit
PC2-3200 PC2-4200
3-3-3 4-4-4
CAS Latency Cimin 3 4 ok
Clock Cycle Time cKmin 5 3.75 ns
Active to Read or Write delay 'RCDmin 15 15 ns
Active to Active / Auto-Refresh command period | fgcmin 55 60 ns
Active bank A to Active bank B x8 " !RRDMin 7.5 7.5 ns
command delay %16 2 teromn 10 10 ns
Active to Precharge Command IRASMIn 40 45 ns
Precharge Command Period 'RPmin 15 15 ns
Auto-Refresh to Active / Auto-Refresh command | fgecmin 105 105 ns
period
Average periodic Refresh interval IREFI 7.8 7.8 us

1) For modules based on x8 components
2) For modules based on x16 components

4.2 ODT (On Die Termination) Current

The ODT function adds additional current consumption to the DDR2 SDRAM when enabled by the EMRS(1).
Depending on address bits A6 & A2 in the EMRS(1) a “week” or “strong” termination can be selected. The current
consumption for any terminated input pin, depends on the input pin is in tristate or driving 0 or 1, as long a ODT
is enabled during a given period of time.

Table 20  ODT current per terminated pin:

EMRS(1) min. typ. max. Unit
State
Enabled ODT current per DQ Iopto A6=0,A2=1|5 6 7.5 mA/DQ
added IDDQ current for ODT enabled; A6=1,A2=0|25 3 3.75 mA/DQ
ODT is HIGH; Data Bus inputs are
FLOATING
Active ODT current per DQ Ioptr A6=0,A2=1|10 12 15 mA/DQ
added IDDQ current for ODT enabled; A6=1,A2=0]|5 6 75 mA/DQ
ODT is HIGH; worst case of Data Bus inputs
are STABLE or SWITCHING.

Note: For power consumption calculations the ODT duty cycle has to be taken into account
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5 Electrical Characteristics & AC Timings

5.1 AC Timing Parameter by Speed Grade (Component level data, for reference only)

Table21  AC Timing - Absolute Specifications -5 /-3.7

Symbol | Parameter -5 -3.7 Unit | Notes
DDR2-400 DDR2-533
min. max. min. max.
fac DQ output access time from CK/CK -600 [+600 |-500 |+500 |ps |"
teco CAS A to CAS B Command Period 2 - 2 - tex |
fon CK, CK high-level width 0.45 0.55 0.45 0.55 te |V
tex Clock cycle time 5000 8000 5000 (8000 |[ps |
5000 8000 3750 8000 ps |19
toke CKE minimum high and low pulse width 3 - 3 - tex |V
to CK, CK low-level width 0.45 0.55 0.45 0.55 tex |V
oAl Auto precharge write recovery + precharge time | WR+7gp |- WR+tgp |- tex |
IpeLay | Minimum time clocks remain ON after CKE hgtokth | - thettok |- ns |V
asynchronously drops low H +y
fon DQ and DM input hold time 400 - 350 - ps | M9
toipw DQ and DM input pulse width (each input) 0.35 - 0.35 - tex |
foasck | DQS output access time from CK/CK -500 [+500 |-450 |+450 |ps |"
IpasLn | DQS input low (high) pulse width (write cycle) |0.35 - 0.35 - tex |V
fpass | Write command to 1st DQS latching transition | WL - WL WL WL tex |V
0.25 +0.25 |-0.25 |+0.25
Iposa | DQS-DQ skew - 350 - 300 ps |V
(for DQS & associated DQ signals)
fos DQ and DM input setup time 400 - 350 - ps |"¥
fosH DQS falling edge hold time from CLK 0.2 - 0.2 - tex |
(write cycle)
foss DQS falling edge to CLK setup time 0.2 - 0.2 - tex |
(write cycle)
thp Clock Half Period min. (e, top) min. (e, teon) R
thz Data-out high-impedance time from CK/CK - facmax |- tacmax  |PS |V
fiy Address and control input hold time 600 - 600 - ps |
tipw Control and Addr. input pulse width (each input) | 0.6 - 0.6 - tex |V
tis Address and control input setup time 600 - 600 - ps |"¥
lizpq | DQ low-impedance from CK/ CK 2tacmin | tacmax | 2°tacmin | tacmax | PS |
fizpas) | DQS low-impedance from CK / CK facmin tacmax  |facmin |facmax  |PS |V
tviRD Mode register set command cycle time 2 - 2 - tex |V
torr OCD drive mode output delay 0 12 0 12 ns |V
tras Active to Precharge command 40 70000 (45 70000 |ns |"
tre Active to Active/Auto-refresh command period |55 - 60 - ns |V
tReD Active to Read or Write delay (with and without |15 - 15 - ns |V
Auto-Precharge) delay
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Table21  AC Timing - Absolute Specifications -5 /-3.7

Symbol | Parameter -5 -3.7 Unit | Notes
DDR2-400 DDR2-533
min. max. min. max.
tRer) Average Periodic Refresh 0°C - 85°C - 7.8 - 7.8 pus | Y
Interval 85°C -95°C |- 3.9 - 3.9 0
trrc Auto-refresh to Active/Auto-refresh command | 105 - 105 - ns |
period
tap Precharge command period 15 - 15 - ns |
leere | Read preamble 0.9 1.1 0.9 1.1 tex |
tapst | Read postamble 0.40 0.60 0.40 0.60 tex |
!RRD Active bank A to Active bank B |x8 7.5 - 7.5 - ns |V
command (1k page size)
x16 10 - 10 - ns |7
(2k page size)
tate Internal read to precharge command delay 7.5 - 7.5 - ns |7
1)
fan Data Output hold time from DQS tue - tous |- tuptons |- "
tams Data hold skew factor - 450 - 400 ps |V
fwere | Write preamble 0.25 - 0.25 - tex |
twpsT Write postamble 0.40 0.60 0.40 0.60 tex |
fwR Write recovery time 15 - 15 - ns |
wiR Internal write to read command delay 10 - 7.5 - ns |V
tyaro | EXit power down to any valid command 2 - 2 - tex |V
(other than NOP or Deselect)
tyarps | EXit active power-down mode to read command | 6 - AL - 6-AL |- tex |7
(slew exit, lower power)
typ Exit precharge power-down to any valid 2 - 2 - tex |
command (other than NOP or Deselect)
txsne | EXit Self-Refresh to non-read command trec + 10 |- frec + |- ns |19
10
txsro | Exit Self-Refresh to read command 200 - 200 - tex | M®
1) For details and notes see the relevant INFINEON component datasheet
2) CL=3
3) CL=4&5

4) Timing definition and values for tg, #,, fpg and fp, may change due to actual JEDEC work. This may also effect the SPD
code for these parameters

6) 85 °C < Tgpge <95 °C
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Table 22 ODT AC Electrical Characteristics and Operating Conditions (all speed bins)
Symbol |Parameter / Condition min. max. Unit
fANPD ODT to Power Down Mode Entry Latency |3 - ok
taAoF ODT turn-off tac(min) tac(max) + 0.6 ns ns
tA0FD ODT turn-off delay 2.5 2.5 ok
taorrp | ODT turn-off delay (Power-Down Modes) | #5c(min) + 2 ns 2.5 tok +txc(max) + 1 ns |ns
tAON ODT turn-on DDR2- tac(min) tac(max) + 1 ns ns
400/533
tAOND ODT turn-on delay 2 2 ek
taonep | ODT turn-on (Power-Down Modes) tac(min) + 2 ns 2 tck +tAC(max) + 1 ns |ns
tAxPD ODT Power Down Exit Latency 8 - ek
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6 SPD Codes
Table 23  SPD Codes for HYS[64/72]T[32/64]000GU-3.7-A
Product Type <f <|t <f

N~ N~ N~

Nt 7 ¢

oo o) oo

o O O

o (=} o

o o o

S =] =)

I < <

(3] © ©

= = =

< < N

o © N

7 7 7

> > >

T b T
Organization 256 MB 512 MB 512 MB

x64 x64 x72

1 Rank (x16) 1 Rank (x8) 1 Rank (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX
0 Programmed SPD Bytes in EEPROM 80 80 80
1 Total number of Bytes in EEPROM 08 08 08
2 Memory Type (DDR2) 08 08 08
3 Number of Row Addresses oD OE OE
4 Number of Column Addresses 0A 0A 0A
5 DIMM Rank and Stacking Information 60 60 60
6 Data Width 40 40 48
7 Not used 00 00 00
8 Interface Voltage Level 05 05 05
9 tck @ CL,,,, (Byte 18) [ns] 3D 3D 3D
10 tac SDRAM @ CL,,,, (Byte 18) [ns] 50 50 50
11 Error Correction Support (non-ECC, ECC) 00 00 02
12 Refresh Rate and Type 82 82 82
13 Primary SDRAM Width 10 08 08
14 Error Checking SDRAM Width 00 00 08
15 Not used 00 00 00
16 Burst Length Supported oC oC oC
17 Number of Banks on SDRAM Device 04 04 04
18 Supported CAS Latencies 38 38 38
19 Not used 00 00 00
20 DIMM Type Information 02 02 02
21 DIMM Attributes 00 00 00
22 Component Attributes 01 01 01
23 tck @ CL,,, -1 (Byte 18) [ns] 3D 3D 3D
24 tac SDRAM @ CL,,,, -1 [ns] 50 50 50
25 tck @ CL,, -2 (Byte 18) [ns] 50 50 50
26 tac SDRAM @ CL,,, -2 [ns] 60 60 60
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Table 23  SPD Codes for HYS[64/72]T[32/64]000GU-3.7—A (cont’d)
Product Type <f‘. <|r. ‘f

N~ N~ N~

¢ i ¢

oo oo >

o (O] O

(=} [=] (=}

(=} (=] (=}

o o o

A < <

(3] © ©

= = =

< < N

© © N

7] 7] 7

> > >

T T T
Organization 256 VB 512 MB 512 MB

x64 x64 x72

1 Rank (x16) 1 Rank (x8) 1 Rank (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX
27 tRp.min [NS] 3C 3C 3C
28 '8RD.min [NS] 28 1E 1E
30 taas.min [NS] 2D 2D 2D
31 Module Density per Rank 40 80 80
32 tas.min @Nd fcg min [NS] 25 25 25
33 tan.min @Nd fey min [NS] 37 37 37
34 ps.min [NS] 10 10 10
35 toH.min [NS] 22 22 22
36 twWR.min [NS] 3C 3C 3C
37 fwrR.min [NS] 1E 1E 1E
38 taP.min [NS] 1E 1E 1E
39 Analysis Characteristics 00 00 00
40 tgc and tgec Extension 00 00 00
41 tac.min [NS] 3C 3C 3C
42 tarc.min [NS] 69 69 69
43 ok max LNS] 80 80 80
44 !basa.max [NS] 1E 1E 1E
45 tQHs.max [NS] 28 28 28
46 PLL Relock Time 00 00 00
47 Tcase.max Delta / AT g4y Delta 53 51 51
48 Psi(T-A) DRAM 72 78 78
49 AT, (DTO) 52 3E 3E
50 AT,y (DT2N, UDIMM) or AT,q ((DT2Q, RDIMM) | 2B 2E 2E
51 AT, (DT2P) 1D 1E 1E
52 AT,y (DT3N) 1D 1E 1E
53 AT5p 0t (DT3P fast) 23 24 24
54 ATgp gow (DT3P slow) 16 17 17
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Table 23  SPD Codes for HYS[64/72]T[32/64]000GU-3.7—A (cont’d)
Product Type <f‘. <|r. ‘f

~ ~ ~

¢ 7 ¢

oo o) oo

o (O] O

=] o =]

=] o =]

o o o

A < <

(3] © ©

= = =

< < N

© © N

7 7] 7

> > >

T b T
Organization 256 VB 512 MB 512 MB

x64 x64 x72

1 Rank (x16) 1 Rank (x8) 1 Rank (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX
55 AT,g (DT4R) / AT ygaw s Sign (DT4R4W) 36 34 34
56 ATgg (DT5B) 1C 1E 1E
57 AT, (DT7) 30 20 20
58 Psi(ca) PLL 00 00 00
59 Psi(ca) REG 00 00 00
60 ATp (DTPLL) 00 00 00
61 ATges (DTREG) / Toggle Rate 00 00 00
62 SPD Revision 11 11 11
63 Checksum of Bytes 0-62 B9 CF E1
64 JEDEC ID Code of Infineon (1) C1 C1 C1
65 - 71 | JEDEC ID Code of Infineon (2 - 8) 00 00 00
72 Module Manufacturer Location XX XX XX
73 Product Type, Char 1 36 36 37
74 Product Type, Char 2 34 34 32
75 Product Type, Char 3 54 54 54
76 Product Type, Char 4 33 36 36
77 Product Type, Char 5 32 34 34
78 Product Type, Char 6 30 30 30
79 Product Type, Char 7 30 30 30
80 Product Type, Char 8 30 30 30
81 Product Type, Char 9 47 47 47
82 Product Type, Char 10 55 55 55
83 Product Type, Char 11 33 33 33
84 Product Type, Char 12 2E 2E 2E
85 Product Type, Char 13 37 37 37
86 Product Type, Char 14 41 41 41
87 Product Type, Char 15 20 20 20
88 Product Type, Char 16 20 20 20
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Table 23  SPD Codes for HYS[64/72]T[32/64]000GU—-3.7—A (cont’d)
Product Type <f‘. <|r. ‘f
~ N~ ~
Ny ¢ ?
oo oo >
o (O] O
o o o
o o o
o o o
A < <
(3] © ©
= = =
< < N
[{e} © N
7] 7] 7
> > >
T T T
Organization 256 VB 512 MB 512 MB
x64 x64 x72
1 Rank (x16) 1 Rank (x8) 1 Rank (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX
89 Product Type, Char 17 20 20 20
90 Product Type, Char 18 20 20 20
91 Module Revision Code 2x 2x 2x
92 Test Program Revision Code XX XX XX
93 Module Manufacturing Date Year XX XX XX
94 Module Manufacturing Date Week XX XX XX
95 Module Serial Number (1) XX XX XX
96 Module Serial Number (2) XX XX XX
97 Module Serial Number (3) XX XX XX
98 Module Serial Number (4) XX XX XX
99 -127 | Not Used 00 00 00
128- BLANK FF FF FF
255
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Table 24  SPD Codes HYS[64/72]T128020GU-3.7-A
Product Type <|t <|t

~ N~

7 7

D o=

0] (0]

o =]

N A

(=] (=]

«© «©

N AN

[ -

< o

© ~

7] 7

> >

b T
Organization 1 GByte 1 GByte

%64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
0 Programmed SPD Bytes in EEPROM 80 80
1 Total number of Bytes in EEPROM 08 08
2 Memory Type (DDR2) 08 08
3 Number of Row Addresses OE OE
4 Number of Column Addresses 0A 0A
5 DIMM Rank and Stacking Information 61 61
6 Data Width 40 48
7 Not used 00 00
8 Interface Voltage Level 05 05
9 tck @ CL,,, (Byte 18) [ns] 3D 3D
10 tac SDRAM @ CL,,,, (Byte 18) [ns] 50 50
11 Error Correction Support (non-ECC, ECC) 00 02
12 Refresh Rate and Type 82 82
13 Primary SDRAM Width 08 08
14 Error Checking SDRAM Width 00 08
15 Not used 00 00
16 Burst Length Supported oC 0oC
17 Number of Banks on SDRAM Device 04 04
18 Supported CAS Latencies 38 38
19 Not used 00 00
20 DIMM Type Information 02 02
21 DIMM Attributes 00 00
22 Component Attributes 01 01
23 tck @ CL,o -1 (Byte 18) [ns] 3D 3D
24 tac SDRAM @ CL,,,, -1 [ns] 50 50
25 tck @ CL,, -2 (Byte 18) [ns] 50 50
26 tac SDRAM @ CL,, -2 [ns] 60 60
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Table 24  SPD Codes HYS[64/72]T128020GU-3.7—A (cont’d)
Product Type <|t <|t

~ N~

7 7

o) o=

O (O]
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[~} <«

o o

= -

< N

© N~

7 7
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I T
Organization 1 GByte 1 GByte

x64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
27 tap.min [NS] 3C 3C
28 tRRD.min [NS] 1E 1E
29 trco.min [NS] 3C 3C
30 tras.min [NS] 2D 2D
31 Module Density per Rank 80 80
32 tas.min @Nd fcg min [NS] 25 25
33 tar.min @Nd fop min [NS] 37 37
34 tps.min [NS] 10 10
35 oH.min [NS] 22 22
36 twR.min [NS] 3C 3C
37 wrR.min [NS] 1E 1E
38 TRTP.min [NS] 1E 1E
39 Analysis Characteristics 00 00
40 trc @nd tgec Extension 00 00
41 tre.min [NS] 3C 3C
42 tRrG.min [NS] 69 69
43 oKk max [NS] 80 80
44 tDQSQ.max [I’]S] 1E 1E
45 fqHs.max [NS] 28 28
46 PLL Relock Time 00 00
47 Tonse.max Delta / AT g4y Delta 51 51
48 Psi(T-A) DRAM 78 78
49 AT, (DTO) 3E 3E
50 AT,y (DT2N, UDIMM) or AT,q ((DT2Q, RDIMM) 2E 2E
51 AT, (DT2P) 1E 1E
52 ATy (DT3N) 1E 1E
53 AT5p 1ot (DT3P fast) 24 24
54 ATsp o (DT3P slow) 17 17
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Table 24  SPD Codes HYS[64/72]T128020GU-3.7—A (cont’d)
Product Type <f <|t

~ ~

? ?
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O (O]

o (=]

(2] AN
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[~} <«
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[ -

< N
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7] 7
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Organization 1 GByte 1 GByte

x64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
55 AT,r (DT4R) / AT jgaw s Sign (DT4R4W) 34 34
56 ATgg (DT5B) 1E 1E
57 AT, (DT7) 20 20
58 Psi(ca) PLL 00 00
59 Psi(ca) REG 00 00
60 ATp (DTPLL) 00 00
61 ATgeq (DTREG) / Toggle Rate 00 00
62 SPD Revision 11 11
63 Checksum of Bytes 0-62 DO E2
64 JEDEC ID Code of Infineon (1) C1 C1
65-71 JEDEC ID Code of Infineon (2 - 8) 00 00
72 Module Manufacturer Location XX XX
73 Product Type, Char 1 36 37
74 Product Type, Char 2 34 32
75 Product Type, Char 3 54 54
76 Product Type, Char 4 31 31
77 Product Type, Char 5 32 32
78 Product Type, Char 6 38 38
79 Product Type, Char 7 30 30
80 Product Type, Char 8 32 32
81 Product Type, Char 9 30 30
82 Product Type, Char 10 47 47
83 Product Type, Char 11 55 55
84 Product Type, Char 12 33 33
85 Product Type, Char 13 2E 2E
86 Product Type, Char 14 37 37
87 Product Type, Char 15 41 41
88 Product Type, Char 16 20 20
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Table 24  SPD Codes HYS[64/72]T128020GU-3.7—A (cont’d)
Product Type <f <|t
~ N~
7 7
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< N
© N~
7 7
> >
b T
Organization 1 GByte 1 GByte
x64 x72
2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
89 Product Type, Char 17 20 20
20 Product Type, Char 18 20 20
91 Module Revision Code 2x 2x
92 Test Program Revision Code XX XX
93 Module Manufacturing Date Year XX XX
94 Module Manufacturing Date Week XX XX
95 Module Serial Number (1) XX XX
96 Module Serial Number (2) XX XX
97 Module Serial Number (3) XX XX
98 Module Serial Number (4) XX XX
99 -127 Not Used 00 00
128-255 |BLANK FF FF
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Table 25 SPD Codes for HYS[64/72]T[32/64]000HU-3.7-A
Product Type <|t <|t <|t

~ ~ ~

T ? ?
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I I I
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o o o

c\l < <
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7 7 7]

> > >
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Organization 256 MB 512 MB 512 MB

x64 x64 x72

1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX
0 Programmed SPD Bytes in EEPROM 80 80 80
1 Total number of Bytes in EEPROM 08 08 08
2 Memory Type (DDR2) 08 08 08
3 Number of Row Addresses oD OE OE
4 Number of Column Addresses 0A 0A 0A
5 DIMM Rank and Stacking Information 60 60 60
6 Data Width 40 40 48
7 Not used 00 00 00
8 Interface Voltage Level 05 05 05
9 Ick @ CL, . (Byte 18) [ns] 3D 3D 3D
10 tac SDRAM @ CL,,,, (Byte 18) [ns] 50 50 50
11 Error Correction Support (non-ECC, ECC) 00 00 02
12 Refresh Rate and Type 82 82 82
13 Primary SDRAM Width 10 08 08
14 Error Checking SDRAM Width 00 00 08
15 Not used 00 00 00
16 Burst Length Supported oC oC oC
17 Number of Banks on SDRAM Device 04 04 04
18 Supported CAS Latencies 38 38 38
19 Not used 00 00 00
20 DIMM Type Information 02 02 02
21 DIMM Attributes 00 00 00
22 Component Attributes 01 01 01
23 tck @ Cl. -1 (Byte 18) [ns] 3D 3D 3D
24 ta,c SDRAM @ CL,, -1 [ns] 50 50 50
25 Ick @ CL. -2 (Byte 18) [ns] 50 50 50
26 tp,c SDRAM @ CL,,, -2 [ns] 60 60 60
27 Irp.min [NS] 3C 3C 3C
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Table 25 SPD Codes for HYS[64/72]T[32/64]000HU-3.7—-A (cont’d)
Product Type <|t <|t <|t

N~ ~ N~

¢ 7 7

o =) =)

I I I

o o o

o o o

=] =] =]

I < <

(3] © ©

= = =

< < N

© © N~

n 7 7

> > >

T I I
Organization 256 MB 512 MB 512 MB

%64 %64 x72

1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX
28 RRD.min [NS] 28 1E 1E
29 Irep.min [NS] 3C 3C 3C
30 'RAS.min [NS] 2D 2D 2D
31 Module Density per Rank 40 80 80
32 tas min @Nd Zcg min [NS] 25 25 25
33 tar.min @Nd foy min [NS] 37 37 37
34 58.min [NS] 10 10 10
35 Ion.min [NS] 22 22 22
36 fwR.min [NS] 3C 3C 3C
37 WTR.min [NS] 1E 1E 1E
38 '57P min LNS] 1E 1E 1E
39 Analysis Characteristics 00 00 00
40 trc and tgec Extension 00 00 00
41 Iac.min [NS] 3C 3C 3C
42 IRec.min [NS] 69 69 69
43 oK max [NS] 80 80 80
44 'pasq.max [NS] 1E 1E 1E
45 IqHs.max LNS] 28 28 28
46 PLL Relock Time 00 00 00
47 Tcpsemax Delta/ AT g4y Delta 53 51 51
48 Psi(T-A) DRAM 72 78 78
49 AT, (DTO) 52 3E 3E
50 AT,y (DT2N, UDIMM) or AT,q ((DT2Q, RDIMM) 2B 2E 2E
51 AT,p (DT2P) 1D 1E 1E
52 ATg, (DT3N) 1D 1E 1E
53 AT5p 1ot (DT3P fast) 23 24 24
54 AT5p gow (DT3P slow) 16 17 17
55 AT,r (DT4R) / AT gaw s Sign (DT4R4W) 36 34 34
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technologies

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

SPD Codes

Table 25 SPD Codes for HYS[64/72]T[32/64]000HU-3.7-A (cont'd)
Product Type <|t <|t <|t

N~ ~ N~

¢ 7 7

o o o

I I I

o o o

o o o

o =] =]

N < <

(3] © ©

= = =

< < N

© © ~

7] (7] 7]

> > >

T T
Organization 256 MB 512 MB 512 MB

%64 %64 x72

1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX
56 ATsg (DT5B) 1C 1E 1E
57 AT, (DT7) 30 20 20
58 Psi(ca) PLL 00 00 00
59 Psi(ca) REG 00 00 00
60 ATp . (DTPLL) 00 00 00
61 ATgeq (DTREG) / Toggle Rate 00 00 00
62 SPD Revision 11 11 11
63 Checksum of Bytes 0-62 B9 CF E1
64 JEDEC ID Code of Infineon (1) C1 C1 C1
65-71 |JEDEC ID Code of Infineon (2 - 8) 00 00 00
72 Module Manufacturer Location XX XX XX
73 Product Type, Char 1 36 36 37
74 Product Type, Char 2 34 34 32
75 Product Type, Char 3 54 54 54
76 Product Type, Char 4 33 36 36
77 Product Type, Char 5 32 34 34
78 Product Type, Char 6 30 30 30
79 Product Type, Char 7 30 30 30
80 Product Type, Char 8 30 30 30
81 Product Type, Char 9 48 48 48
82 Product Type, Char 10 55 55 55
83 Product Type, Char 11 33 33 33
84 Product Type, Char 12 2E 2E 2E
85 Product Type, Char 13 37 37 37
86 Product Type, Char 14 41 41 41
87 Product Type, Char 15 20 20 20
88 Product Type, Char 16 20 20 20
89 Product Type, Char 17 20 20 20
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technologies

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A
512 Mbit DDR2 SDRAM

SPD Codes
Table25 SPD Codes for HYS[64/72]T[32/64]000HU-3.7—-A (cont'd)
Product Type <|t <|t <|t
N~ ~ N~
¢ 7 7
o =) =)
I I I
o o o
o o o
=] =] =]
I < <
(3] © ©
= = =
< < N
© © N~
n 7 7
> > >
T I I
Organization 256 MB 512 MB 512 MB
%64 %64 x72
1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX
20 Product Type, Char 18 20 20 20
91 Module Revision Code 2x 2x 2x
92 Test Program Revision Code XX XX XX
93 Module Manufacturing Date Year XX XX XX
94 Module Manufacturing Date Week XX XX XX
95 Module Serial Number (1) XX XX XX
96 Module Serial Number (2) XX XX XX
97 Module Serial Number (3) XX XX XX
98 Module Serial Number (4) XX XX XX
99 -127 | Not Used 00 00 00
128-255 | BLANK FF FF FF
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technologies

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

SPD Codes

Table 26 SPD Codes for HYS[64/72]T128020HU-3.7-A
Product Type <|t <|t

N~ N~

¢ i

=) =)

I I

o o

A A

=] o

0 0

= =

= =

< o

© N

7 7

> >

T I
Organization 1 GByte 1 GByte

%64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
0 Programmed SPD Bytes in EEPROM 80 80
1 Total number of Bytes in EEPROM 08 08
2 Memory Type (DDR2) 08 08
3 Number of Row Addresses OE OE
4 Number of Column Addresses 0A 0A
5 DIMM Rank and Stacking Information 61 61
6 Data Width 40 48
7 Not used 00 00
8 Interface Voltage Level 05 05
9 tck @ CL,,, (Byte 18) [ns] 3D 3D
10 ta,c SDRAM @ CL,,,, (Byte 18) [ns] 50 50
11 Error Correction Support (non-ECC, ECC) 00 02
12 Refresh Rate and Type 82 82
13 Primary SDRAM Width 08 08
14 Error Checking SDRAM Width 00 08
15 Not used 00 00
16 Burst Length Supported oC oC
17 Number of Banks on SDRAM Device 04 04
18 Supported CAS Latencies 38 38
19 Not used 00 00
20 DIMM Type Information 02 02
21 DIMM Attributes 00 00
22 Component Attributes 01 01
23 tck @ Cl, -1 (Byte 18) [ns] 3D 3D
24 tac SDRAM @ CL,,,, -1 [ns] 50 50
25 Ick @ Cl. -2 (Byte 18) [ns] 50 50
26 ta,c SDRAM @ CL ., -2 [ns] 60 60
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technologies

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

SPD Codes

Table 26 SPD Codes for HYS[64/72]T128020HU-3.7—A (cont’d)
Product Type <f‘. <|t

~ ~

T ?

D =)

I I

=) =]

A A

[=] (=3

-] «©

= =

~ =

< N

© N~

n 7

> >

T I
Organization 1 GByte 1 GByte

%64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
27 IRp.min [NS] 3C 3C
28 !RRD.min [NS] 1E 1E
29 acD.min [NS] 3C 3C
30 'ras.min [NS] 2D 2D
31 Module Density per Rank 80 80
32 !as.min @Nd ZGg min [NS] 25 25
33 Tar.min @Nd 7oy min [NS] 37 37
34 ps.min [NS] 10 10
35 oH.min [NS] 22 22
36 fwR.min [NS] 3C 3C
37 twtR.min [NS] 1E 1E
38 'a7P min [NS] 1E 1E
39 Analysis Characteristics 00 00
40 txc and fgec Extension 00 00
41 tac.min [NS] 3C 3C
42 IREC.min [NS] 69 69
43 oK max [NS] 80 80
44 'pasa.max [NS] 1E 1E
45 IqHs.max LNS] 28 28
46 PLL Relock Time 00 00
47 Toase.max Delta / AT g4y Delta 51 51
48 Psi(T-A) DRAM 78 78
49 AT, (DTO) 3E 3E
50 AT,y (DT2N, UDIMM) or AT,q ((DT2Q, RDIMM) 2E 2E
51 AT, (DT2P) 1E 1E
52 ATsy (DT3N) 1E 1E
53 AT5p 1ot (DT3P fast) 24 24
54 ATsp ow (DT3P slow) 17 17
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technologies

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

SPD Codes

Table 26  SPD Codes for HYS[64/72]T128020HU-3.7—-A (cont'd)
Product Type <f‘. <|t

~ ~

¢ 7

o= o

I I

S o

A A

[=] (=3

-] «©

AN AN

E -

< N

© ~

7] (7]

> >

T T
Organization 1 GByte 1 GByte

x64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
55 AT,g (DT4R) / AT ypaw s Sign (DT4R4W) 34 34
56 ATsg (DT5B) 1E 1E
57 AT, (DT7) 20 20
58 Psi(ca) PLL 00 00
59 Psi(ca) REG 00 00
60 ATp (DTPLL) 00 00
61 ATges (DTREG) / Toggle Rate 00 00
62 SPD Revision 11 11
63 Checksum of Bytes 0-62 DO E2
64 JEDEC ID Code of Infineon (1) C1 C1
65 - 71 JEDEC ID Code of Infineon (2 - 8) 00 00
72 Module Manufacturer Location XX XX
73 Product Type, Char 1 36 37
74 Product Type, Char 2 34 32
75 Product Type, Char 3 54 54
76 Product Type, Char 4 31 31
77 Product Type, Char 5 32 32
78 Product Type, Char 6 38 38
79 Product Type, Char 7 30 30
80 Product Type, Char 8 32 32
81 Product Type, Char 9 30 30
82 Product Type, Char 10 48 48
83 Product Type, Char 11 55 55
84 Product Type, Char 12 33 33
85 Product Type, Char 13 2E 2E
86 Product Type, Char 14 37 37
87 Product Type, Char 15 41 41
88 Product Type, Char 16 20 20
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HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A
512 Mbit DDR2 SDRAM

technologies

SPD Codes
Table 26 SPD Codes for HYS[64/72]T128020HU-3.7—A (cont’d)
Product Type <f‘. <|t
~ ~
T ?
D =)
I I
=) =]
A A
[=] (=3
-] «©
= =
~ =
< N
© N~
n 7
> >
T I
Organization 1 GByte 1 GByte
%64 x72
2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-4200U-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
89 Product Type, Char 17 20 20
90 Product Type, Char 18 20 20
91 Module Revision Code 2x 2x
92 Test Program Revision Code XX XX
93 Module Manufacturing Date Year XX XX
94 Module Manufacturing Date Week XX XX
95 Module Serial Number (1) XX XX
96 Module Serial Number (2) XX XX
97 Module Serial Number (3) XX XX
98 Module Serial Number (4) XX XX
99 -127 Not Used 00 00
128-255 |BLANK FF FF
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technologies

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

SPD Codes

Table 27 SPD Codes for HYS[64/72]T32000GU-5-A
Product Type <|t <|r. <|r.

? ¢ g

) oo oo

0] (0} (0}

o o o

o =] =]

o =) =]

N < <

(3] © ©

= = =

< < N

© © N

7 7 7

> > >

I T T
Organization 256 MB 512 MB 512 MB

x64 x64 x72

1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX HEX
0 Programmed SPD Bytes in EEPROM 80 80 80
1 Total number of Bytes in EEPROM 08 08 08
2 Memory Type (DDR2) 08 08 08
3 Number of Row Addresses oD OE OE
4 Number of Column Addresses 0A 0A 0A
5 DIMM Rank and Stacking Information 60 60 60
6 Data Width 40 40 48
7 Not used 00 00 00
8 Interface Voltage Level 05 05 05
9 tck @ CL,,, (Byte 18) [ns] 50 50 50
10 tac SDRAM @ CL,,,, (Byte 18) [ns] 60 60 60
11 Error Correction Support (non-ECC, ECC) 00 00 02
12 Refresh Rate and Type 82 82 82
13 Primary SDRAM Width 10 08 08
14 Error Checking SDRAM Width 00 00 08
15 Not used 00 00 00
16 Burst Length Supported oC 0C oC
17 Number of Banks on SDRAM Device 04 04 04
18 Supported CAS Latencies 38 38 38
19 Not used 00 00 00
20 DIMM Type Information 02 02 02
21 DIMM Attributes 00 00 00
22 Component Attributes 01 01 01
23 tck @ CL,,, -1 (Byte 18) [ns] 50 50 50
24 ta,c SDRAM @ CL,,, -1 [ns] 60 60 60
25 tck @ CL,,, -2 (Byte 18) [ns] 50 50 50
26 tac SDRAM @ CL,, -2 [ns] 60 60 60
27 tap min [NS] 3C 3C 3C
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technologies

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A
512 Mbit DDR2 SDRAM

SPD Codes

Table 27  SPD Codes for HYS[64/72]T32000GU-5—A (cont’d)
Product Type <|t <|t <|t

B¢ ¢ ¢

2 2 2

O O o

=] =] =]

(=} [= [=

o o o

A < <

(3] © <]

= = =

< < N

© o N

(7] 7 7

> > >

T T T
Organization 256 MB 512 MB 512 MB

x64 x64 x72

1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX HEX
28 'aRD.min [NS] 28 1E 1E
29 IrcD.min [NS] 3C 3C 3C
30 tras.min [NS] 2D 2D 2D
31 Module Density per Rank 40 80 80
32 as min @Nd fcg min [NS] 35 35 35
33 AH.min @Nd foy min [NS] 47 47 47
34 tps.min [NS] 15 15 15
35 oH.min [NS] 27 27 27
36 twR.min [NS] 3C 3C 3C
37 bW TR.min [NS] 28 28 28
38 a1 min INS] 1E 1E 1E
39 Analysis Characteristics 00 00 00
40 tac and fzec Extension 00 00 00
41 IRc.min [NS] 3C 3C 3C
42 taec.min [NS] 69 69 69
43 ek max LNS] 80 80 80
44 'pasq.max [NS] 23 23 23
45 fQHs.max [NS] 2D 2D 2D
46 PLL Relock Time 00 00 00
47 Tensemax Delta / AT g4y Delta 51 51 51
48 Psi(T-A) DRAM 72 78 78
49 AT, (DTO) 42 32 32
50 AT,y (DT2N, UDIMM) or AT,q ((DT2Q, RDIMM) 23 24 24
51 AT,p (DT2P) 1D 1E 1E
52 AT5y (DT3N) 19 1B 1B
53 AT5p ot (DT3P fast) 1C 1E 1E
54 ATsp gow (DT3P slow) 16 17 17
55 ATyr (DT4R) / AT ypaw s Sign (DT4R4W) 2E 28 28
56 ATsg (DT5B) 1A 1B 1B
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technologies

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

SPD Codes

Table 27  SPD Codes for HYS[64/72]T32000GU—-5-A (cont’d)
Product Type <|t <|t <|t

¢ ¢ B¢

=] o= oo

O O o

o o o

(=} [= [=

o o o

A < <

(3] © <]

= = =

< < N

© o N

7] 7] 7

> > >

T T T
Organization 256 MB 512 MB 512 MB

x64 X x72

1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX HEX
57 AT, (DT7) 2D 1E 1E
58 Psi(ca) PLL 00 00 00
59 Psi(ca) REG 00 00 00
60 ATp (DTPLL) 00 00 00
61 ATgeq (DTREG) / Toggle Rate 00 00 00
62 SPD Revision 11 11 11
63 Checksum of Bytes 0-62 0B 23 35
64 JEDEC ID Code of Infineon (1) C1 C1 C1
65-71 |JEDEC ID Code of Infineon (2- 8) 00 00 00
72 Module Manufacturer Location XX XX XX
73 Product Type, Char 1 36 36 37
74 Product Type, Char 2 34 34 32
75 Product Type, Char 3 54 54 54
76 Product Type, Char 4 33 36 36
77 Product Type, Char 5 32 34 34
78 Product Type, Char 6 30 30 30
79 Product Type, Char 7 30 30 30
80 Product Type, Char 8 30 30 30
81 Product Type, Char 9 47 47 47
82 Product Type, Char 10 55 55 55
83 Product Type, Char 11 35 35 35
84 Product Type, Char 12 41 41 41
85 Product Type, Char 13 20 20 20
86 Product Type, Char 14 20 20 20
87 Product Type, Char 15 20 20 20
88 Product Type, Char 16 20 20 20
89 Product Type, Char 17 20 20 20
90 Product Type, Char 18 20 20 20
91 Module Revision Code 2x 2x 2x
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HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A
512 Mbit DDR2 SDRAM

technologies

SPD Codes
Table 27  SPD Codes for HYS[64/72]T32000GU—-5-A (cont’d)
Product Type <|t <|t <|t
B¢ ¢ ¢
> oo >
O O o
o =] =]
(=} [= [=
o o o
A < <
(3] © <]
= ~ ~
< < N
© o N
7] n "
> > >
I T T
Organization 256 MB 512 MB 512 MB
%64 x64 x72
1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX HEX
92 Test Program Revision Code XX XX XX
93 Module Manufacturing Date Year XX XX XX
94 Module Manufacturing Date Week XX XX XX
95 Module Serial Number (1) XX XX XX
96 Module Serial Number (2) XX XX XX
97 Module Serial Number (3) XX XX XX
98 Module Serial Number (4) XX XX XX
99 -127 |Not Used 00 00 00
128-255 |BLANK FF FF FF
Table 28  SPD Codes for HYS[64/72]T128020GU-5-A
Product Type <f <|r.
¢ g
D D
O O
o o
() (2}
=] =]
=] ©
= =
~ ~
< N
© ~
7] "
> >
b T
Organization 1 GByte 1 GByte
%64 x72

2 Ranks (x8)

2 Ranks (x8)

Label Code PC2-3200U-333

JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX

0 Programmed SPD Bytes in EEPROM 80 80

1 Total number of Bytes in EEPROM 08 08

2 Memory Type (DDR2) 08 08

3 Number of Row Addresses OE OE
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technologies

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

SPD Codes

Table 28  SPD Codes for HYS[64/72]T128020GU-5—A (cont’d)
Product Type <{. ‘f

¢ ¢

o) o)

O (Y]

o o

AN N

(=3 o

@ ©

= =

-~ =

< N

© N

n 7

> >

T T
Organization 1 GByte 1 GByte

%64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX
4 Number of Column Addresses 0A 0A
5 DIMM Rank and Stacking Information 61 61
6 Data Width 40 48
7 Not used 00 00
8 Interface Voltage Level 05 05
9 tck @ CL,x (Byte 18) [ns] 50 50
10 tac SDRAM @ CL,,,, (Byte 18) [ns] 60 60
11 Error Correction Support (non-ECC, ECC) 00 02
12 Refresh Rate and Type 82 82
13 Primary SDRAM Width 08 08
14 Error Checking SDRAM Width 00 08
15 Not used 00 00
16 Burst Length Supported oC oC
17 Number of Banks on SDRAM Device 04 04
18 Supported CAS Latencies 38 38
19 Not used 00 00
20 DIMM Type Information 02 02
21 DIMM Attributes 00 00
22 Component Attributes 01 01
23 tck @ Cl,, -1 (Byte 18) [ns] 50 50
24 tac SDRAM @ CL,, -1 [nS] 60 60
25 tck @ Cl. -2 (Byte 18) [ns] 50 50
26 tp,c SDRAM @ CL,,,, -2 [ns] 60 60
27 TP min [NS] 3C 3C
28 'RRD.min [NS] 1E 1E
29 frcp.min [NS] 3C 3C
30 'ras.min [NS] 2D 2D
31 Module Density per Rank 80 80
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technologies

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

SPD Codes

Table 28  SPD Codes for HYS[64/72]T128020GU-5—A (cont’d)
Product Type <{. <f

¢ ¢

=] =]

O (Y]

o o

AN N

(=3 o

] @

= =

- ~

< N

© N

7 7

> >

b T
Organization 1 GByte 1 GByte

x64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX
32 Ias.min @Nd ZGg min [NS] 35 35
33 Tari.min 8N TGy min [NS] 47 47
34 5s.min [NS] 15 15
35 oH.min [NS] 27 27
36 fwR.min [NS] 3C 3C
37 fwtR.min [NS] 28 28
38 '57P.min [NS] 1E 1E
39 Analysis Characteristics 00 00
40 Irc and fgec Extension 00 00
41 trc.min [NS] 3C 3C
42 'RFc.min [NS] 69 69
43 oK max [NS] 80 80
44 foasamax [NS] 23 23
45 QHs.max [NS] 2D 2D
46 PLL Relock Time 00 00
47 Toase.max Delta / AT g4y Delta 51 51
48 Psi(T-A) DRAM 78 78
49 AT, (DTO) 32 32
50 AT,y (DT2N, UDIMM) or AT,q ((DT2Q, RDIMM) 24 24
51 AT, (DT2P) 1E 1E
52 ATy, (DT3N) 1B 1B
53 ATgp 106t (DT3P fast) 1E 1E
54 ATgp gow (DT3P slow) 17 17
55 ATyr (DT4R) / AT gaw s Sign (DT4R4W) 28 28
56 ATgg (DT5B) 1B 1B
57 AT, (DT7) 1E 1E
58 Psi(ca) PLL 00 00
59 Psi(ca) REG 00 00
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HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

SPD Codes

Table 28  SPD Codes for HYS[64/72]T128020GU-5-A (cont’d)
Product Type <{. <f

¢ ¢

=] =]

O (Y]

o o

AN N

(=3 o

] @

= =

- ~

< N

© ~

7 7

> >

b T
Organization 1 GByte 1 GByte

x64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX
60 ATp (DTPLL) 00 00
61 ATgee (DTREG) / Toggle Rate 00 00
62 SPD Revision 11 11
63 Checksum of Bytes 0-62 24 36
64 JEDEC ID Code of Infineon (1) C1 C1
65-71 |JEDEC ID Code of Infineon (2 - 8) 00 00
72 Module Manufacturer Location XX XX
73 Product Type, Char 1 36 37
74 Product Type, Char 2 34 32
75 Product Type, Char 3 54 54
76 Product Type, Char 4 31 31
77 Product Type, Char 5 32 32
78 Product Type, Char 6 38 38
79 Product Type, Char 7 30 30
80 Product Type, Char 8 32 32
81 Product Type, Char 9 30 30
82 Product Type, Char 10 47 47
83 Product Type, Char 11 55 55
84 Product Type, Char 12 35 35
85 Product Type, Char 13 41 41
86 Product Type, Char 14 20 20
87 Product Type, Char 15 20 20
88 Product Type, Char 16 20 20
89 Product Type, Char 17 20 20
20 Product Type, Char 18 20 20
91 Module Revision Code 2x 2x
92 Test Program Revision Code XX XX
93 Module Manufacturing Date Year XX XX
Data Sheet 53 Rev. 0.87, 2004-06
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technologies

SPD Codes

Table 28  SPD Codes for HYS[64/72]T128020GU-5-A (cont'd)
Product Type <{. ‘f

i it

2 2

O] o

o o

AN N

(=3 o

© ]

o o

= =

< N

© N

7] 7

> >

T T
Organization 1 GByte 1 GByte

x64 x72

2 Ranks (x8)

2 Ranks (x8)

Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX
94 Module Manufacturing Date Week XX XX
95 Module Serial Number (1) XX XX
96 Module Serial Number (2) XX XX
97 Module Serial Number (3) XX XX
98 Module Serial Number (4) XX XX
99 -127 | Not Used 00 00
128-255 | BLANK FF FF
Table29 SPD Codes for HYS[64/72]T[32/64]000HU-5-A
Product Type <|t <|t <|t
¢ ¢ ¢
=) =) =)
I I I
=] o o
o (=} (=}
o o o
N < <
© © ©
= = =
< < o
[T © N
n 7 7
> > >
T I
Organization 256 MB 512 MB 512 MB
x64 x64 x72
1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX HEX
0 Programmed SPD Bytes in EEPROM 80 80 80
1 Total number of Bytes in EEPROM 08 08 08
2 Memory Type (DDR2) 08 08 08
3 Number of Row Addresses oD OE OE
4 Number of Column Addresses 0A 0A 0A
5 DIMM Rank and Stacking Information 60 60 60
Data Sheet 54 Rev. 0.87, 2004-06

09122003-GZEK-H4J6

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6430616/HYS64T128020GU-37-A.html

technologies

HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

SPD Codes

Table29 SPD Codes for HYS[64/72]T[32/64]000HU-5-A (cont’d)
Product Type <|t <|t <|t

g ? ?

D =) =)

I I I

=] =] =]

[=] (=} (=}

o o o

A < <

(3] © ©

= = =

< < N

© © N

7 7 7

> > >

T I I
Organization 256 MB 512 MB 512 MB

x64 x64 x72

1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX HEX
6 Data Width 40 40 48
7 Not used 00 00 00
8 Interface Voltage Level 05 05 05
9 Ick @ CL,, (Byte 18) [ns] 50 50 50
10 tp,c SDRAM @ CL,,,, (Byte 18) [ns] 60 60 60
11 Error Correction Support (non-ECC, ECC) 00 00 02
12 Refresh Rate and Type 82 82 82
13 Primary SDRAM Width 10 08 08
14 Error Checking SDRAM Width 00 00 08
15 Not used 00 00 00
16 Burst Length Supported oC oC oC
17 Number of Banks on SDRAM Device 04 04 04
18 Supported CAS Latencies 38 38 38
19 Not used 00 00 00
20 DIMM Type Information 02 02 02
21 DIMM Attributes 00 00 00
22 Component Attributes 01 01 01
23 tck @ Cl, -1 (Byte 18) [ns] 50 50 50
24 tac SDRAM @ CL ., -1 [ns] 60 60 60
25 Ick @ CL, . -2 (Byte 18) [ns] 50 50 50
26 tac SDRAM @ CL,, -2 [ns] 60 60 60
27 IRp.min [NS] 3C 3C 3C
28 '2RD min [NS] 28 1E 1E
29 faco.min [NS] 3C 3C 3C
30 ras.min [NS] 2D 2D 2D
31 Module Density per Rank 40 80 80
32 tasmin @Nd fcg min [NS] 35 35 35
33 Tar.min @Nd 7G4 min [NS] 47 47 47
34 58.min INS] 15 15 15
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HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A
512 Mbit DDR2 SDRAM

SPD Codes

Table29 SPD Codes for HYS[64/72]T[32/64]000HU-5-A (cont’d)
Product Type <|t <|t <|t

g ? ?

S o o

I I I

S o o

[=] (=} (=}

o o o

A < <

(3] © ©

= = =

< < o

© © N

7] 7] 7

> > >

T T T
Organization 256 MB 512 MB 512 MB

x64 x64 x72

1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX HEX
35 tor.min [NS] 27 27 27
36 fwR.min [NS] 3C 3C 3C
37 bW TR.min [NS] 28 28 28
38 fRTP.min [NS] 1E 1E 1E
39 Analysis Characteristics 00 00 00
40 frc and fzgc Extension 00 00 00
41 ac.min [NS] 3C 3C 3C
42 IREC.min [NS] 69 69 69
43 oK max [NS] 80 80 80
44 oasq.max [NS] 23 23 23
45 fqrs.max [NS] 2D 2D 2D
46 PLL Relock Time 00 00 00
47 Tonsemax Delta / AT g4y Delta 51 51 51
48 Psi(T-A) DRAM 72 78 78
49 AT, (DTO) 42 32 32
50 AT,y (DT2N, UDIMM) or AT,q ((DT2Q, RDIMM) 23 24 24
51 AT, (DT2P) 1D 1E 1E
52 ATsy (DT3N) 19 1B 1B
53 ATsp 10t (DT3P fast) 1C 1E 1E
54 ATgp gow (DT3P slow) 16 17 17
55 ATg (DT4R) / AT gaw s Sign (DT4R4W) 2E 28 28
56 ATsg (DT5B) 1A 1B 1B
57 AT, (DT7) 2D 1E 1E
58 Psi(ca) PLL 00 00 00
59 Psi(ca) REG 00 00 00
60 ATp (DTPLL) 00 00 00
61 ATges (DTREG) / Toggle Rate 00 00 00
62 SPD Revision 11 11 11
63 Checksum of Bytes 0-62 0B 23 35
Data Sheet 56 Rev. 0.87, 2004-06
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HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A
512 Mbit DDR2 SDRAM

SPD Codes

Table29 SPD Codes for HYS[64/72]T[32/64]000HU-5-A (cont’d)
Product Type <|f. <|t <|t

g ? ?

S o o

I I I

S o o

[=] (=} (=}

o o o

A < <

(3] © ©

= = =

< < o

© © N

7] 7] 7

> > >

T T T
Organization 256 MB 512 MB 512 MB

x64 x64 x72

1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX HEX
64 JEDEC ID Code of Infineon (1) C1 C1 C1
65 - 71 JEDEC ID Code of Infineon (2 - 8) 00 00 00
72 Module Manufacturer Location XX XX XX
73 Product Type, Char 1 36 36 37
74 Product Type, Char 2 34 34 32
75 Product Type, Char 3 54 54 54
76 Product Type, Char 4 33 36 36
77 Product Type, Char 5 32 34 34
78 Product Type, Char 6 30 30 30
79 Product Type, Char 7 30 30 30
80 Product Type, Char 8 30 30 30
81 Product Type, Char 9 48 48 48
82 Product Type, Char 10 55 55 55
83 Product Type, Char 11 35 35 35
84 Product Type, Char 12 41 41 41
85 Product Type, Char 13 20 20 20
86 Product Type, Char 14 20 20 20
87 Product Type, Char 15 20 20 20
88 Product Type, Char 16 20 20 20
89 Product Type, Char 17 20 20 20
90 Product Type, Char 18 20 20 20
91 Module Revision Code 2x 2X 2X
92 Test Program Revision Code XX XX XX
93 Module Manufacturing Date Year XX XX XX
94 Module Manufacturing Date Week XX XX XX
95 Module Serial Number (1) XX XX XX
96 Module Serial Number (2) XX XX XX
97 Module Serial Number (3) XX XX XX
98 Module Serial Number (4) XX XX XX
Data Sheet 57 Rev. 0.87, 2004-06
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SPD Codes
Table29 SPD Codes for HYS[64/72]T[32/64]000HU-5-A (cont’d)
Product Type <|f. <|t <|t
g ? ?
S o o
I I I
S o o
[=] (=} (=}
o o o
A < <
(3] © ©
= = =
< < o
© © N
7] 7] 7
> > >
T T
Organization 256 MB 512 MB 512 MB
x64 x64 x72
1 Rank (x16) |1 Rank (x8) |1 Rank (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX HEX
99 -127 | Not Used 00 00 00
128-255 |BLANK FF FF FF
Table 30 SPD Codes for HYS[64/72]T128020HU-5-A
Product Type <|r. <|r.
¢ ¢
o= o=
I I
o o
A [}
[=] [=]
«© ©
AN N
~ -
< N
© ~
7] 7
> >
T T
Organization 1 GByte 1 GByte
x64 x72
2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
0 Programmed SPD Bytes in EEPROM 80 80
1 Total number of Bytes in EEPROM 08 08
2 Memory Type (DDR2) 08 08
3 Number of Row Addresses OE OE
4 Number of Column Addresses 0A 0A
5 DIMM Rank and Stacking Information 61 61
6 Data Width 40 48
7 Not used 00 00
8 Interface Voltage Level 05 05
9 tck @ CL,,, (Byte 18) [ns] 50 50
10 ta,c SDRAM @ CL,,, (Byte 18) [ns] 60 60
Data Sheet 58 Rev. 0.87, 2004-06
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SPD Codes

Table 30 SPD Codes for HYS[64/72]T128020HU-5-A (cont’d)
Product Type <F <|t

¢ ¢

=) o)

I I

o o

AN N

o o

@ ©

= =

= -

< N

© N

7 7

> >

T T
Organization 1 GByte 1 GByte

x64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
11 Error Correction Support (non-ECC, ECC) 00 02
12 Refresh Rate and Type 82 82
13 Primary SDRAM Width 08 08
14 Error Checking SDRAM Width 00 08
15 Not used 00 00
16 Burst Length Supported oC oC
17 Number of Banks on SDRAM Device 04 04
18 Supported CAS Latencies 38 38
19 Not used 00 00
20 DIMM Type Information 02 02
21 DIMM Attributes 00 00
22 Component Attributes 01 01
23 tck @ CL,,, -1 (Byte 18) [ns] 50 50
24 tac SDRAM @ CL,,, -1 [ns] 60 60
25 tck @ CL,,, -2 (Byte 18) [ns] 50 50
26 tac SDRAM @ CL,,, -2 [ns] 60 60
27 tap min [NS] 3C 3C
28 IrRD.min [NS] 1E 1E
29 !Rcp.min [NS] 3C 3C
30 taas min [NS] 2D 2D
31 Module Density per Rank 80 80
32 fas.min @Nd 7Gg min [NS] 35 35
33 Tar.min @Nd To min [NS] 47 47
34 58.min [NS] 15 15
35 toH.min [NS] 27 27
36 twR.min [NS] 3C 3C
37 wtR.min [NS] 28 28
38 TRTP.min [NS] 1E 1E
Data Sheet 59 Rev. 0.87, 2004-06
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SPD Codes

Table 30 SPD Codes for HYS[64/72]T128020HU-5-A (cont’d)
Product Type <F <|t

¢ ¢

=) o)

I I

o o

AN N

o o

@ ©

= =

= -

< N

© N

7 7

> >

T T
Organization 1 GByte 1 GByte

%64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
39 Analysis Characteristics 00 00
40 trc and fzec Extension 00 00
41 tac.min [NS] 3C 3C
42 !RFG.min [NS] 69 69
43 oK max [NS] 80 80
44 Ipasq.max [nS] 23 23
45 fqHs.max [ns] 2D 2D
46 PLL Relock Time 00 00
47 Tcase.max Delta / AT gay Delta 51 51
48 Psi(T-A) DRAM 78 78
49 AT, (DTO) 32 32
50 AT,y (DT2N, UDIMM) or AT,q ((DT2Q, RDIMM) 24 24
51 AT, (DT2P) 1E 1E
52 AT, (DT3N) 1B 1B
53 AT5p sat (DT3P fast) 1E 1E
54 AT5p gow (DT3P slow) 17 17
55 AT,s (DT4R) / AT ygaw s Sign (DT4R4W) 28 28
56 ATsz (DT5B) 1B 1B
57 AT, (DT7) 1E 1E
58 Psi(ca) PLL 00 00
59 Psi(ca) REG 00 00
60 ATp (DTPLL) 00 00
61 ATgeq (DTREG) / Toggle Rate 00 00
62 SPD Revision 11 11
63 Checksum of Bytes 0-62 24 36
64 JEDEC ID Code of Infineon (1) C1 C1
65 - 71 JEDEC ID Code of Infineon (2 - 8) 00 00
72 Module Manufacturer Location XX XX
Data Sheet 60 Rev. 0.87, 2004-06
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Table 30 SPD Codes for HYS[64/72]T128020HU-5-A (cont’d)
Product Type <|t <|t

¢ ¢

=] =]

I I

o o

AN N

o o

@ @

= =

- ~

< N

© ~

7] ”n

> >

T T
Organization 1 GByte 1 GByte

x64 x72

2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-3200U-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1
Byte# Description HEX HEX
73 Product Type, Char 1 36 37
74 Product Type, Char 2 34 32
75 Product Type, Char 3 54 54
76 Product Type, Char 4 31 31
77 Product Type, Char 5 32 32
78 Product Type, Char 6 38 38
79 Product Type, Char 7 30 30
80 Product Type, Char 8 32 32
81 Product Type, Char 9 30 30
82 Product Type, Char 10 48 48
83 Product Type, Char 11 55 55
84 Product Type, Char 12 35 35
85 Product Type, Char 13 41 41
86 Product Type, Char 14 20 20
87 Product Type, Char 15 20 20
88 Product Type, Char 16 20 20
89 Product Type, Char 17 20 20
20 Product Type, Char 18 20 20
91 Module Revision Code 2x 2x
92 Test Program Revision Code XX XX
93 Module Manufacturing Date Year XX XX
94 Module Manufacturing Date Week XX XX
95 Module Serial Number (1) XX XX
96 Module Serial Number (2) XX XX
97 Module Serial Number (3) XX XX
98 Module Serial Number (4) XX XX
99 -127 Not Used 00 00
128-255 BLANK FF FF
Data Sheet 61 Rev. 0.87, 2004-06
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Package Outlines
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Figure 8  Package Outline L-DIM-240-1
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Figure 9  Package Outline L-DIM-240-2
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Figure 10 Package Outline L-DIM-240-3
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HYS[64T[3200/6400/12802]0/72T[6400/12802]0][G/H]U-[3.7/5]-A

512 Mbit DDR2 SDRAM

Product Type Nomenclature (DDR2 DRAMs and DIMMs)

8 Product Type Nomenclature (DDR2 DRAMs and DIMMs)

Infineon’s nomenclature uses simple coding combined with some propriatory coding. Table 31 provides examples
for module and component product type number as well as the field number. The detailed field description together
with possible values and coding explanation is listed for modules in Table 32 and for components in Table 33.

Table 31 Nomenclature Fields and Examples
Example for Field Number
1 2 3 4 5 6 8 9 10 11
Micro-DIMM HYS |64 T 64 0 2 K M -5 -A
DDR2 DRAM HYB |18 T 512 16 A C -5
Table 32 DDR2 DIMM Nomenclature
Field Description Values Coding
1 INFINEON Modul Prefix HYS Constant
2 Module Data Width [bit] 64 Non-ECC
72 ECC
3 DRAM Technology T DDR2
4 Memory Density per 1/0 [Mbit]; 32 256 MByte
Module Density" 64 512 MByte
128 1 GByte
256 2 GByte
5 Raw Card Generation 0.9 look up table
6 Number of Module Ranks 0,2,4 1,2,4
7 Product Variations 0.9 look up table
8 Package, Lead-Free Status A.Z look up table
9 Module Type S SO-DIMM
M Micro-DIMM
R Registered
u Unbuffered
10 Speed Grade -3.7 PC2-4200 4-4-4
-5 PC2-3200 3-3-3
11 Die Revision -A First
-B Second

1) Multiplying “Memory Density per I/0” with “Module Data Width” and dividing by 8 for Non-ECC and 9 for ECC modules
gives the overall module memory density in MBytes as listed in column “Coding”.
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Table 33 DDR2 DRAM Nomenclature
Field Description Values Coding
1 INFINEON HYB Constant
Component Prefix
2 Interface Voltage [V] 18 SSTL1.8
3 DRAM Technology T DDR2
4 Component Density [Mbit] 256 256 Mbit
512 512 Mbit
1G 1 Gbit
2G 2 Gbit
5+6 Number of I/Os 40 x4
80 %8
16 x16
7 Product Variations 0.9 look up table
8 Die Revision A First
B Second
9 Package, C FBGA,
Lead-Free Status lead-containing
F FBGA, lead-free
10 Speed Grade -3.7 DDR2-533
-5 DDR2-400
11 N/A for Components
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