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200-Pin Small Outline Dual-In-Line Memory Module

technologies

DDR2 SDRAM

1

Overview

HYS64T32000[G/H]DL-[3.7/5]-A
HYS64T64020[G/H]DL—[3.7/5]-A
HYS64T128021[G/H]DL—[3.7/5]-A

This chapter gives an overview of the 1.8 V 200-Pin Small Outline Dual-In-Line Memory Module, 256 MByte and
512 MByte and describes its main characteristics.

1.1

Features

200-pin Non-ECC Unbuffered 8-Byte Dual-In-Line
DDR2 SDRAM Module for Notebooks and other
application where small form factors are required.
One rank 32M x 64, two ranks 64M x 64 and
128M x 64 module organisation and 32M x 16 and
64M x 8 chip organisation

JEDEC standard Double-Data-Rate-Two
Synchronous DRAMs (DDR2 SDRAM) with a single
+ 1.8V (x 0.1 V) power supply

256 ,512 MByte and 1GByte modules built with
512Mb DDR2 SDRAMs in 60-ball FBGA
(P-TFBGA-60) and 84-ball FBGA (P-TFBGA—84)
chipsize packages

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

Auto Refresh (CBR) and Self Refresh

All inputs and outputs SSTL_1.8 compatible
Off-Chip Driver Impedance Adjustment(OCD) and
On-Die Termination(ODT)

Serial Presence Detect with E2PROM

Low Profile Modules form factor: 67.60 mm x 30.00
mm (MO-224)

Based on JEDEC standard reference layouts Raw
Card “A”, “C” and “D”

Table 1 Performance
Product Type Speed Code -3.7 -5 Units
Speed Grade PC2-4200 4-4-4 PC2-3200 3-3-3 —
max. Clock Frequency @CL5 |foks |266 200 MHz
@CL4  |foka |266 200 MHz
@CL3 |foks |200 200 MHz
min. RAS-CAS-Delay facp |15 15 ns
min. Row Precharge Time Iep 15 15 ns
min. Row Active Time fnas |45 40 ns
min. Row Cycle Time e |60 55 ns
1.2 Description
The INFINEON The memory array is designed with 512Mb Double-

HYS64T[32000/64020/128021][G/H]DL—{3.7/5]-A
module family are low profile SO-DIMM modules with
30,0 mm height based on DDR2 technology. DIMMs
are available as Non-ECC modules in 32M x 64

(256 MByte),64M x 64 (512 MByte) and 128M x 64
(1 GByte) organisation and density, intended for
mounting into 200-pin connector sockets.

Data-Rate-Two (DDR2) Synchronous DRAMs.
Decoupling capacitors are mounted on the PCB board.
The DIMMs feature serial presence detect based on a
serial EZPROM device using the 2-pin I2C protocol. The
first 128 bytes are programmed with configuration data
and are write protected; the second 128 bytes are
available to the customer.
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Table 2 Ordering Information
Product Type Compliance Code Description SDRAM
Technology

HYS64T32000GDL-3.7-A

PC2-4200S—-444-10-C0

one rank 256 MByte SO-DIMM

512 Mbit (x16)

HYS64T64020GDL-3.7-A

PC2-4200S-444-10-A0

two ranks 512 MByte SO-DIMM

512 Mbit (x16)

HYS64T128021GDL-3.7-A

PC2-4200S-444-10-D0

two ranks 1 GByte SO-DIMM

512 Mbit (x 8)

HYS64T32000GDL-5-A

PC2-3200S-333-10—-CO0

one rank 256 MByte SO-DIMM

512 Mbit (x16)

HYS64T64020GDL-5-A

PC2-3200S-333-10-A0

two ranks 512 MByte SO-DIMM

512 Mbit (x16)

HYS64T128021GDL-5-A

PC2-3200S-333-10-D0

two ranks 1 GByte SO-DIMM

512 Mbit (x 8)

gt ™
'--.?PIII:;EI.I'L[

HYS64T32000HDL-3.7-A

PC2-4200S-444-10-C0

one rank 256 MByte SO-DIMM

512 Mbit (x16)

HYS64T64020HDL-3.7-A

PC2-4200S-444-10-A0

two ranks 512 MByte SO-DIMM

512 Mbit (x16)

HYS64T128021HDL-3.7-A

PC2-4200S-444-10-D0

two ranks 1 GByte SO-DIMM

512 Mbit (x 8)

HYS64T32000HDL-5-A

PC2-3200S-333-10-C0

one rank 256 MByte SO-DIMM

512 Mbit (x16)

HYS64T64020HDL-5-A

PC2-3200S-333-10-A0

two ranks 512 MByte SO-DIMM

512 Mbit (x16)

HYS64T128021HDL-5-A

PC2-3200S-333-10-D0

two ranks 1 GByte SO-DIMM

512 Mbit (x 8)

Note: The Compliance Code is printed on the module label and describes the speed grade,e.g. "512MB 2Rx16
PC2-32005-33310-A" where "512MB" tells the density in megabytes, "2Rx16" means 2 ranks on module
built of x16 components, "PC2-3200S" means DDR2 SO-DIMM with 4.26 GB/s module bandwidth and "444-
11" means CAS latency of 4, RCD" latency of 4, and RP? latency of 4 using Jedec SPD revision 1.0. All
part numbers end with a place code, designating the silicon die revision. Example: HYS64T32000GDL-3.7-
A, indicating Rev. A dice are used for DDR2 SDRAM components. For all INFINEON DDR2 module and
component nomenclature see Chapter 8 of this datasheet.

Table 3 Address Format

DIMM Module Memory # of # of row/bank/column bits Raw
Density Organization Ranks SDRAMs Card

256 MB 32M x64 1 4 13/2/10 C

512 MB 64M x64 2 8 13/2/10 A

1GB 128M %64 2 16 14/2/10 D

1) RCD: Row Column Delay

2) RP: Row Precharge

Data Sheet 7 Rev. 0.91, 2004-06
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Table 4 Components on Modules”
Product Type DRAM Components DRAM Density DRAM Organisation
HYS64T32000GDL HYB18T512160AC 512 Mbit 32M x16
HYS64T64020GDL
HYS64T32000HDL? HYB18T512160AF? 512 Mbit 32M x16
HYS64T64020HDL?
HYS64T128021GDL HYB18T512800AC 512 Mbit 64M x8
HYS64T128021HDL? |HYB18T512800AF? 512 Mbit 64M x8

1) For a detailed description of all functionalities of the DRAM components on these modules see the component data sheet.
2) Green Product

1.3 Pin Configuration

The pin configuration of the Small Outline DDR2 SDRAM DIMM is listed by function in Table 5 (200 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

Table 5 Pin Configuration of SO-DIMM
Pin# Name |Pin Buffer |Function
Type |Type
Clock Signals
30 CKo I SSTL |Clock Signals 2:0
164 CKA1 I SSTL
32 CKO I SSTL |Complement Clock Signals 2:0
166 CK1 |l SSTL
79 CKEO |l SSTL |Clock Enable Rank 0
80 CKE1 |l SSTL |Clock Enable Rank 1
Note: 2-rank module
NC NC — Note: 1-rank module
Control Signals
110 So | SSTL |Chip Select Rank 0
115 S1 I SSTL |Chip Select Rank 1
Note: 2-rank module
NC NC — Note: 1-rank module
108 RAS || SSTL |Row Address Strobe
113 CAS |l SSTL |Column Address Strobe
109 WE | SSTL |Write Enable
Address Signals
107 BAO I SSTL |Bank Address Bus 1:0
106 BA1 I SSTL
102 A0 I SSTL |Address Bus 4:0
101 A1 I SSTL
100 A2 I SSTL
99 A3 I SSTL
98 A4 I SSTL
Data Sheet 8 Rev. 0.91, 2004-06
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Table 5 Pin Configuration of SO-DIMM (cont’d)

Overview

Pin# Name |Pin Buffer |Function
Type |Type

97 A5 I SSTL |Address Bus 11:5
94 A6 I SSTL
92 A7 I SSTL
93 A8 I SSTL
91 A9 I SSTL
105 A10 I SSTL

AP I SSTL
90 Al1 I SSTL
89 A12 I SSTL |Address Signal 12
116 A13 I SSTL |Address Signal 13

Note: 512M xd/x8

NC NC — Note: Module based on 512 Mbit x16
Data Signals
5 DQO I/O SSTL |Data Bus 26:0
7 DQ1 I/0 SSTL
17 DQ2 I/0 SSTL
19 DQ3 I/O SSTL
4 DQ4 I/0 SSTL
6 DQ5 I/O SSTL
14 DQ6 I/0 SSTL
16 DQ7 I/O SSTL
23 DQ8 I/O SSTL
25 DQ9 I/0 SSTL
35 DQ10 |I/O SSTL
37 DQ11 |1/O SSTL
20 DQ12 |1/O SSTL
22 DQ13 |I/O SSTL
36 DQ14 |1/O SSTL
38 DQ15 |I/O SSTL
43 DQ16 |1/O SSTL
45 DQ17 |1/O SSTL
55 DQ18 |1/O SSTL
57 DQ19 |I/O SSTL
44 DQ20 |I/O SSTL
46 DQ21 |1/O SSTL
56 DQ22 |I/O SSTL
58 DQ23 |1/O SSTL
61 DQ24 |1/O SSTL
63 DQ25 |1/O SSTL
73 DQ26 |1/O SSTL
Data Sheet 9 Rev. 0.91, 2004-06
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Table 5 Pin Configuration of SO-DIMM (cont’d)
Pin# Name |Pin Buffer |Function
Type |Type
75 DQ27 |1/O SSTL |Data Bus 63:27
62 DQ28 |I/O SSTL
64 DQ29 |I/O SSTL
74 DQ30 |I/O SSTL
76 DQ31 |I/O SSTL
123 DQ32 |I/O SSTL
125 DQ33 |I/O SSTL
135 DQ34 |I/O SSTL
137 DQ35 |I/O SSTL
124 DQ36 |I/O SSTL
126 DQ37 |I/O SSTL
134 DQ38 |I/O SSTL
136 DQ39 |I/O SSTL
141 DQ40 |I/O SSTL
143 DQ41 |1/O SSTL
151 DQ42 |1/O SSTL
153 DQ43 |1/O SSTL
140 DQ44 |1/O SSTL
142 DQ45 |1/O SSTL
152 DQ46 |1/O SSTL
154 DQ47 |1/O SSTL
157 DQ48 |1/O SSTL
159 DQ49 |I/O SSTL
173 DQ50 |I/O SSTL
175 DQ51 |I/O SSTL
158 DQ52 |1/O SSTL
160 DQ53 |I/O SSTL
174 DQ54 |1/O SSTL
176 DQ55 |I/O SSTL
179 DQ56 |I/O SSTL
181 DQ57 |1/O SSTL
189 DQ58 |1/O SSTL
191 DQ59 |I/O SSTL
180 DQ60 |1/O SSTL
182 DQ61 |I/O SSTL
192 DQ62 |1/O SSTL
194 DQ63 |I/O SSTL
Data Strobe Signals
Data Sheet 10 Rev. 0.91, 2004-06
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Table 5 Pin Configuration of SO-DIMM (cont’d)
Pin# Name |Pin Buffer |Function
Type |Type
13 DQSo |I/O SSTL |Data Strobe Bus 7:0
31 DQS1 |I/O SSTL | Note: See block diagram for corresponding DQ
51 DQS2 [I/0 [SSTL signals
70 DQS3 |I/O SSTL
131 DQS4 |1/O SSTL
148 DQS5 |I/O SSTL
169 DQS6 |1/O SSTL
188 DQS7 |I/O SSTL
11 DQSO |[I/O |SSTL |Complement Data Strobe Bus 7:0
29 DQS1 |[I/O |SSTL |Note: See block diagram for corresponding DQ
49 DQS2 [/0 [SSTL signals
68 DQS3 |I/O |SSTL
129 DQS4 |I/O |SSTL
146 DQS5 |I/O |SSTL
167 DQS6 |I/O |SSTL
186 DQS7 |I/O |SSTL
Data Mask Signals
10 DMO I SSTL |Data Mask Bus 7:0
26 DMA1 I SSTL
52 DM2 I SSTL
67 DM3 I SSTL
130 DM4 I SSTL
147 DM5 I SSTL
170 DM6 I SSTL
185 DM7 I SSTL
EEPROM
197 SCL I CMOS | Serial Bus Clock
195 SDA I/0 oD Serial Bus Data
198 SAO0 I CMOS |Slave Address Select Bus 2:0
200 SA1 I CMOS
Power Supplies
1 Vaer Al — I/O Reference Voltage
199 Vooseo |PWR | — EEPROM Power Supply
81,82,87,88,95,96,103,104, Vob PWR |— Power Supply
111,112,117,118
2,3,8,9,12,15,18,21,24,27,28, |Vgqg GND |— Ground Plane

33,34,39,40,41,42,47,48,53,
54,59,60,65,66,71,72,77,78,
121,122,127,128,132,133,138,
139,144,145,149,150,155,156,
161,162,165,168,171,172,177,
178,183,184,187,190,193,196

Data Sheet

11

Rev. 0.91, 2004-06
09122003-FTXN-KM26



—

Infineon HYS64T[32000/64020/128021][G/H]DL~[3.7/5]-A
technolegios 512 Mbit DDR2 SDRAM
/
Overview
Table 5 Pin Configuration of SO-DIMM (cont’d)
Pin# Name |Pin Buffer |Function
Type |Type
Other Pins
114 ODTO On-Die Termination Control 0
119 ODTH1 On-Die Termination Control 1
NC Note: 1 Rank modules
50,69,83,84,85,120,163 NC NC — Not connected
Note: Pins not connected on Infineon SO-DIMMs

Table 6

Abbreviations for Pin Type

Abbreviation

Description

Standard input-only pin. Digital levels.

(0] Output. Digital levels.
1/0 I/0 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 12 Rev. 0.91, 2004-06
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V__ - Pin 001 _ _ Pin 002 - v

REF Vi - P — — P 4 - ss

DQO - Pin 005 Do P:: 883 P:; ggs 304 Pin 006 - DQ5

V__ - Pi Pin 010 -

ss ~ Pin 009 BaS0 - Pin011 — — TR in 010 - DMo
Daso - Pin 013 V- Pnoi5 Pin 016 - DQ7 Pin 014 - DQs

DQ2 - Pin 017 Pin 018 -

\(/3 P:: 321 DQ3 - Pin019 — ——PFin020 -DQI2 P:: 822 Vss

ss” T DQ8 - Pin 023 — ——Pin024 -V _ DQ13

DQ9 - Pin 025 - - Pin 026 - DMA1
DQST - Pin 029 Vs - Pin 027 Pin 028 - V Pin 030

v P oa DOS1 - Pin 031 — ——Fin032 -CKo P s CKo
Dats - P ooy DQ10 - Pin 035 — ——Fin036 - DQI4 o 03 Vss

Ves - Pin039 — T Pin040 - Vg bQ1s

Vss - Pin 041 DQ16 - Pin 043 — ——Pin 044 - DQ20 Pin 042 - Vss
DQ17 - Pin 045 - - Pin 046 - DQ21
_— . V.. - Pin 047 — LLl w — Pin 048 - V¢ )

DQS2 - Pin 049 - a : Pin 050 - NC
) DQS2 - Pin 051 — = (@] — Pin 052 - DM2 i
Vg - Pin 053 - n D - Pin 054 - Vg
) DQ18 - Pin 055 — = % — Pin 056 - DQ22 .
DQ19 - Pin 057 P ome = S e — Pin 058 - DQ23
DQ24 - Pin 061 - Q I . Pin 062 - DQ28
A DQ25 - Pin 063 — o ) —— Pin 064 - DQ29 '
Vg - Pin 065 - w , = Pin 066 - Vg
' DM3 - Pin 067 — — Pin 068 - DQS3 ,

NC - Pin 069 v Pin 071 PN 072 -V Pin 070 - DQS3
DQ26 - Pin 073 - , Pin 074 - DQ30
V. Pinorr DQ27 - Pin 075 —— — Pin 076 - DQ31 Pin 078 - v

s CKEQ - Pin 079 —— — Pin 080 - NC/CKET1 i ss

V,, - Pin 081 NG Pino8s S om NG Pin 082 - V,

NC - Pin 085 v P:: oor P:: 058 — Pin 086 - A14

A12 - Pin 089 ;; Pin 091 i 092 A;” Pin 090 - A11

A8 - Pin 093 —tn o2 - Pin 094 - A6

o oy ——oEam— YT EP——e

A1 - Pin 101 P 108 STELTRR Pin 102 - A0

A10/AP - Pin 105 TR ST Pin 106 - BAT

WE - Pin 109 YRR TETY S Pin 110 - T30
TAS - Pin 113 — : oo Pin 114 - ODTO

v 117 NC/CST - Pin 115 — ——Pin116 - A13 Pin 118 - v

V° - pin o1 ODT1 - Pin 119 — “—Pin120 - NC pin 125 - v~

Ss - i — — Pi - Ss
DQ33 - Pin 125 DQ\?z i:: :23 i:: 12; 3036 Pin 126 - DQ37
DQS4 - Pin 129 DQS4 - Pin 131 i 132 V“ Pin 130 - DM4
DQ\;SSS ; E:: :23 DQ34 - Pin 135 — — Pin 136 - DQ39 E:: 12; ; \E/)Qsa

) V. - Pin 139 — — Pin 140 - DQ44 i S8
DQ40 - Pin 141 - , Pin 142 - DQ45

V. Pin 145 DQ41 - Pin 143 — — Pin 144 - V Pin 146 - DGSS

ss DM5 - Pin 147 — — Pin 148 - DQS5 '

Vss - Pin 149 DQ42 - Pin 151 — — Pin 152 - DQ46 Pin 150 - Vs
DQ43 - Pin 153 v Pin e T Pin 154 - DQ47
DQ48 - Pin 157 Pin 158 - DQ52

st P:: 121 DQ49 - Pin 159 —— — Pin 160 - DQ53 P:: 122 VOS

VSS Pin 165 NC - Pin 163 —— — Pin 164 - CK1 Pin 166 CLKS1

ss” DQS6 - Pin 167 = — Pin 168 - V. )
DQS6 - Pin 169 QV P:: = P:: = Pin 170 - DM6
DQS50 - Pin 173 - , Pin 174 - DQ54

' DQ51 - Pin 175 —— — Pin 176 - DQ55 ,

Vss - Pin 177 DQ56 - Pin 179 — —— Pin 180 - DQBO Pin178 - Vss
DQ57 - Pin 181 m P:: 5 P:; v Pin 182 - DQ61
DM?7 - Pin 185 : . Pin 186 - DQS7

X V__- Pin 187 — — Pin 188 - DQS7 .
DQ58 - Pin 189 : , Pin 190 - V
' DQ59 - Pin 191 — — Pin 192 - DQ62 ) SS
V_. - Pin193 - - Pin 194 - DQ63
SCL - Pin 197 SDA - Pin 195 Pin 196 - V Pin 198 - SAO
V,_ SPD - Pin 199 — — Pin 200 - SAT
MPPTO0140
Figure 1 Pin Configuration SO-DIMM (200 Pin)
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Table 8 Input/Output Functional Description
Symbol Type |Polarity |Function
CK[1:0], I Cross The system clock inputs. All address and command lines are sampled on the
CKJ1:0] 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.
CKE[1:0] I Active | Activates the DDR2 SDRAM CK signal when high and deactivates the CK signal
High when low. By deactivating the clocks, CKE low initiates the Power Down Mode
or the Self Refresh Mode.
S[1:0] I 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 S0O; 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.
BA[1:0] I — Selects internal SDRAM memory bank
ODT[1:0] I Active Asserts on-die termination for DQ, DM, DQS, and DQS signals if enabled via the
High DDR2 SDRAM mode register.
A9:0], I — 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
A[13:11] 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 BA[1:0] inputs. If AP is low, then BA[1:0] are used to
define which bank to precharge.
DQI[63:0] I/0 — Data Input/Output pins
DM[7:0] | 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[7:0], |I/O Cross The data strobes, associated with one data byte, sourced with data transfers. In
DQS[7:0] 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 Vg through a 20 ohm to 10 Kohm
resistor and DDR2 SDRAM mode registers programmed appropriately.
Voo Supply |— Power supplies for core, I/O, Serial Presence Detect, and ground for the module.
Vooseo: Vss
SDA 110 — This is a bidirectional pin used to transfer data into or out of the SPD EEPROM.
A resistor must be connected from SDA to Vpgpp 0N the motherboard to act as
a pull-up.
SCL I — This signal is used to clock data into and out of the SPD EEPROM.
SA[1:0] I — Address pins used to select the Serial Presence Detect base address.
Data Sheet 14 Rev. 0.91, 2004-06
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Block Diagrams

Block Diagrams
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————Hipbas ———C - Lpas
DMo ———L_{LDM DM4 LDM
DQ0 —— /0 0 DQ32——H 1100
DQ1 —H1/0 1 DQ33—__H /01
DQ2 —— |10 2 pQ3s—_H 1102
DQ3 — o3 DQ35——1 1103
DQ4 —L)04 DO DQ36— 104 D2
Das ——Hi05 DQ37 ——H 105
pas —{yo6 pa3s— 06
pQ7 ——H| DA39 107
DQS1 ———{—+UDQS DQss ————(— UDQS
Dast —————L—1ubas Dass ——L(—H ubas
1 ———L 1UDM DM5 ———L HUDM
DQ8 —_ 08 DQ40——H 1108
DQ9 —— 109 DQ41 ——{ 1109
DQ10—{——//0 10 DQ42—L—{ /0 10
DQ11———|I10 11 DQ43—— /0 11
pa12——y0 12 DQ44 ——11/0 12
pQ13——Hr0 13 DQ45 —E= 110 13
D14 ———|i0 14 DQ46 11014
pQ15——{I10 15 DQ47 11015
pasz—— - ibas °° Dass—————C— ibas >
DaQs2——— L+ LDQS ——Hipbas
DMz ———{—HLDM DM6 LDM
DQ16 ——1 /00 DQ48 ——1 1100
D17 ———H o1 DQ49 — 110 1
pQ1s —— 102 DQ50 ——H 110 2
DQ19—— 1103 Dast —{ 103
DQ20 —— /04 D1 DQ52 —— 1104 D3
pa21 —=— 105 DQ53 —=1/05
pa22 —= o6 pass —=1os
Da23 /07 DQss ———H 107
DQS3 —————(—{ UDQs DQS7 ————(_{UDQs
bass ————L_ ubas Das7 —L_1ubas
bDM3 ——— L HUDM pM7 ———— L UDM
DQ24 —— 11108 DQ56 —_—1H{ 1108
DQ25——1H 1109 DQ57 ———{ 1109
DQ26 ——1— 1/0 10 DQ58 — /0 10
DQ27 ——H 110 11 DQ59 ———{1/0 11
DQ28 —— 110 12 DQ60 ——{ /0 12
D29 —_ 10 13 DQst —E—{ 1013
DQ30 {1014 DQ62 =110 14
pa31 ——H{ o 15 DQ63 ——— 110 15
VDDSPD ——————————— EEPROM -
T Serial PD Clock Wiring
‘oo 00-D3 on Clock Input SDRAMs
— [ (VDD&VDDQ) ==
scL P CKO, CKO 2 SDRAMs
VREF | po.ps WP A0 A1 A2 e ety
Vss j——_l_T—— DO- D3 SAO SA1 ™

3.00+- 5%
BAO, BAT —__}— BAO, BA1 : SDRAMs DO - D3
A0-A12 —}—A0-A12 : SDRAMSs DO- D3
—{—}—RAS  :SDRAMsDO0-D3
CAS ~ —{"3}—TAS  :SDRAMsDO-D3
WE —{—+WE  :SDRAMsDO-D3
CKEO —{—J— CKE  :SDRAMsD0-D3
ODTO  ——J— ODT  :SDRAMsDO-D3

DQ-to-1/0 wiring may be changed within a byte

DQ/DQS/DQS/DM/CKE/CS relationships must be maintained as shown

DQ/DQS/DQS/DM resistors are 22Q +/- 5%
Address and control resistors are  3.0Q +/- 5%

Figure 2

Note

Block Diagram Raw Card C (32M x 64, 1 rank, x16)

1. DQ, DQS, DQS, DM resistors are 22 2 +5 %

Data Sheet
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2. 80, S1, BAn, An, RAS, CAS, WE, ODT0, ODT1,
CKEO, CKE1 resistors are 3 2 +5 %
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Block Diagrams

cst
3.00+/- 5%
Cso ——% t
paso————ipas |—ias P — e T | {ias ©S
——{_LDQs ——LDQs —— "+ Lbas ——LDQs
pMo —————L_H{LDM ——{LDM pM4 ——H LDM —1LDm
DQO ——11/00 oo DQ32—— 1100 oo
DQ1 —— 1101 {101 DQ33—— /0 1 1o 1
DQ2 ———02 o2 D34 — 1 02 o2
ggj —{— o3 %0 o3 o0 ggggﬂ 103 . {103
—{vo4 o4 —{——o4 —lioa D6
pQs ——Ho05 —ios DQ37—= 105 — lios
pas —T—i06 —os pa3s——yoe I lios
pa7 ——H DQ39 07 | luoz
DQS1 —————+UDQS ubQ DQS5 —————{—+ UDQS | lubas
basi ————C—HuDbas —Jubas Dass ————L—+H Ubas I—lubas
pM1 —————LC—HUDM UDM DMs ————L+ UDM I luom
DQ8 — 1108 I lios DQ40——H /08 1/os
DQ9 ——HI0 9 [ lvoo DQ41 — 1109 1109
DQ1o———10 10 ——1/0 10 DQ42———{ /0 10 —]wo 10
gggﬂuon —{vo 11 ggﬁﬂ /0 11 170 11
—C o 12 o 12 —L 012 o 12
pQ13—i0 13 o143 DQ45 —=—=11/013 [ lio13
DQ14 10 14 014 DQ4s =10 14 1014
DQ1s 10 15 | lio1s D47~ 110 15 — lio1s
pass——— Hipas °° |—loas ©° pass—————ipas °° |—lbas ©°
————— [ HiDbas —{Lbas ——— Lpbas —{Lbas
DM2 ———{—HLDM | liom DM ———{H LDM | liom
DQ16 —_H 1100 oo DQ48 ——H 1100 oo
DQ17 ——H 1101 10 1 DQ49 —_H 1101 o1
pQ18 — /02 o2 DQ50 —_1 /0 2 o2
DQ19 ——H 1103 o3 D51 ——H 103 o3
DQ20 —E— 104 D1 —{vo4 D5 pQs2 —— o4 D3 I lioa D7
DQ21 —L—{ 05 —{ios Das3 —=H 105 —{os
pa22 =06 —{iose Dasé — =06 —{os
D23 ——H o7 - DQss —L] oz
DQS3 ————— 1 UDQS ubQ DQS7 ————{—+ UDQS ubQ
pass ———L(_Hubas uDQs bas7 ———L—+Hubas uDQs
DM3 ———L F{UDM | |uom DM7 ————— 1~ UDM UDM
DQ24 ——11/08 _lvos DQ56 —_1-1/08 I—ios
DQ25 —_11109 109 DQ57 —— 1109 I luo9
DQ26 —_{ /0 10 1o 10 DQ58 ———H /0 10 o 10
DQ27 ——H 10 11 o 11 Das9 —— 1o 11 o 11
DQ28 ——H 110 12 I lio1z DQ60 —— /0 12 o 12
DQ29 —— /013 o3 pas1 —=—— 013 113
DQ30 —== 0 14 o 14 D62~ 110 14 [ w14
pa3t —— 0 15 L lio1s Da63 10 15 I {io1s
VDDSPD T EEPROM Serial PD Clock Wiring
D0 - D7 Clock Input SDRAMs
Yoo I S scL - = CKO
VREF | 0o-0r WP A0 A1 A2 CKo, TKD 4 SDRAMs
E: - CK1, CK1 4 SDRAMs
Vss L po-p7 ~ SA0 SA1 T

BAO, BAt —(__— BAO, BA1 : SDRAMs DO - D3
A0-A12 —{F— A0-A12 : SDRAMSs DO - D3

RAS
CAS
WE
CKEO
CKE1
oDTo
0oDT1

———RAS
——+—CAS
———WE
—{—1— CKE
_ [} CKE
——— oDT
—{ 1+ ODT

: SDRAMs DO - D3

: SDRAMSs DO - D3
: SDRAMSs DO - D3
: SDRAMs DO - D3

: SDRAMs D4 - D7
: SDRAMSs DO - D3
: SDRAMs D4 - D7

DQ-to-1/0 wiring may be changed within a byte

DQ/DQS/DQS/DM/CKE/CS relationships must be maintained as shown

DQ/DQS/DQS/DM resistors are 22Q +/- 5%
Address and control resistors are  3.0Q +/- 5%

Figure 3

Note

Block Diagram Raw Card A (64M x 64, 2 ranks, x16)

1. DQ, DQS, DQS, DM resistors are 22 2 +5 %

Data Sheet
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2. S0, S1, BAn, An, RAS, CAS, WE, ODT0, ODT1,
CKEO, CKET1 resistors are 3 245 %
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Block Diagrams

CKE1
ODT1
Csi
CKEO
oDTo
Cso

DQso
DQso
DMO

Das1
DQS1
bm1

Das2
DQs2
bm2

DAs3
DQs3
DM3

10 Q +/- 5%

-+ {pgs CSO ODTOCKED
DQS

pQ10 ——H o2 D1, DO (dual die)

DQ23 o7

—  —+1pas CSO ODTOCKEO CS1ODT1 CKEY

D27 ——H 1103 D3, D11 (dual die)

—{—H o3 DO, D8 (dual die)

1
I

T
|
]
KEO ST ODT1 CKE1

1102 D2, D10 (dual die)

Serial PD

SDA
ScL WP A0 A1 A2

SA0 SA1

10 Q +/-5%

BAO, BA1 =1~ BAO, BA1 : SDRAMs DO - D15
A0-A13 —L—1+—A0-A13 :SDRAMs DO-D15

RAS
CAS
WE

——{——RAS : SDRAMs DO - D15
—{—}+-TCAS  :SDRAMsDO-D15
3 WE : SDRAMs DO - D15

DQs4
DQs4
DM4

DQs5
DQS5
DM5

DQs6
DQs6
DM6

DQs7
DQs7
DM7

_ —lpgs CSO ODTOCKEOTST ODT1 CKE1
DQS

DQ35—H 03 D4, D12 (dual die)

1 lpos CSO ODTOCKEOTST ODT1 CKE1
— L Das

DM
1100

DQ41 —H /01

pa42—— 102 ‘
pQ43—H 103 DS, D13 (dual die)
pa4s ——H o4

pa4s ——H 105

DQ46—— 06

pa47——H o7

—— —+1pas CS0 ODTOCKEO CS10DT1 CKE1

DQ51 ——H 1103 D6, D14 (dual die)

DQ59 ——H 1103 D7, D15 (dual die)

Vppspp ————— EEPROM

VDD S SE— DO - D15, VDD, VDDQ

VREF :'EE— D0-D15
Vss L D0-D15

Clock Wiring
Clock Input SDRAMs
CKo, CKO 8 loads
CK1, CK1 8 loads

Unless otherwise noted, resistor values are 22 Q +/- 5%.
DQ wiring may differ from that described in this drawing, however
DQ, DM, DQS, DQS relationship are maintained as shown

Figure 4

Note

Block Diagram Raw Card D (128M x 64, 2 ranks, x8)

1. DQ, DQS, DQS, DM resistors are 22 2 +5 %

Data Sheet
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2.

S0, S1, BAn, An, RAS, CAS, WE, ODT0, ODT1,
CKEO, CKET1 resistors are 3 245 %
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3 Electrical Characteristics

Table 9 Absolute Maximum Ratings

Parameter Symbol Limit Values Unit Note/Test
Min. Max. Condition

Voltage on any pins relative to Vgg Viwo Vour |—0.5 2.3 \'% R

Voltage on Vp, relative to Vgg Voo -1.0 2.3 \% R

Voltage on Vpp q relative to Vg Vooa -05 2.3 R

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

Storage Humidity (without condensation) Hgrg 5 95 % R

1) 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 10  Operating Temperature Range

Parameter Symbol Limit Values Unit |Notes
min. max.

DIMM Module Operating Temperature Range (ambient) Torr 0 +65 °C

DRAM Component Case Temperature Range Toase 0 +95 °C |23

Storage temperature Tsta -55 +100 °C

Barometric Pressure (operating & storage) +69 +105 kPa |9

Operating Humidity (relative) Hopg 10 90 %

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

2) Within the DRAM Component Case Temperature Range all DRAM specifications will be supported
3) Above 85 °C DRAM case temperature the Auto-Refresh command interval has to be reduced to fger = 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.

5) Up to 3000 m.

Table 11 Supply Voltage Levels and DC Operating Conditions

Parameter Symbol Limit Values Unit | Notes
Min. Nom. Max.

Device Supply Voltage Vob 1.7 1.8 1.9 \Y

Output Supply Voltage Vooa 1.7 1.8 1.9 Y, R
Input Reference Voltage Vier 0.49 x Vppq 0.5 % Vppq 0.51 x Vppq \Y 2
SPD Supply Voltage Vopsep 1.7 — 3.6 Vv

DC Input Logic High Vin oc) Vaer + 0.125 | — Vopg +0.3 \Y

DC Input Logic Low VL (bo) -0.30 — Veer —0.125 |V

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

1) Under all conditions, V5o must be less than or equal to Vi
2) Peak to peak AC noise on Ve may not exceed + 2% Viger (DC). Viger is also expected to track noise variations in Vipq.
3) For any pin on the DIMM connector under test input of 0 V < V| < Vppq + 0.3 V.

Data Sheet 18 Rev. 0.91, 2004-06
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4 I,p Specifications and Conditions

Table 12 I, Measurement Conditions™?

Parameter Symbol
Operating Current 0 Inpo
One bank ACt'Ve - Precharge, tCK = tCKminJ tRC = tRCmin'1 tRAS = tRASminJ CKE |S HIGH, CS |S h|gh between

valid commands. Address and control inputs are SWITCHING, Databus inputs are SWITCHING.

Operating Current 1 Inps
One bank Active - Read - Precharge; Ioyr = 0 MA, BL = 4, fcx = fckmin, frc = fremin-» IRas = IRASmIn.»

frep = facomins 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 Inpan
All banks idle; CS is HIGH; CKE is HIGH; ok = fokmin; 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; ok = fokmin; Other control and address inputs are STABLE,

Data bus inputs are FLOATING.

Active Power-Down Current Iopap(o)
All banks open; fok = fokmins 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 Ippspq)
All banks open; ;cx = fckmin, 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 Inpan
Burst Read: All banks open; Continuous burst reads; BL = 4; AL = 0, CL = CL ;. ; ek = fekmin-s

Inpas = trasmax fre = fremin; CKE is HIGH, CS is high between valid commands. Address inputs are
SWITCHING; Data Bus inputs are SWITCHING; 15,1 = 0 mA.

Operating Current Inpan
Burst Read: All banks open; Continuous burst reads; BL = 4; AL =0, CL = CL ;. ; ok = fckmin.s

Iras = tRasmax frp = tremins CKE is HIGH, CS is high between valid commands. Address inputs are
SWITCHING; Data Bus inputs are SWITCHING; /5, = 0 mA.

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

Inpas = trasmax fre = fremin; CKE is HIGH, CS is high between valid commands. Address inputs are
SWITCHING; Data Bus inputs are SWITCHING;

Burst Refresh Current o Inpss
Ick = tokmin-» Refresh command every tgec = 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 L Iopsp
Iek = tokmin, REfresh command every tge = tgrer interval, CKE is LOW and CS is HIGH between valid
commands, Other control and address inputs are SWITCHING, Data bus inputs are SWITCHING.

Data Sheet 19 Rev. 0.91, 2004-06
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Table 12 I, Measurement Conditions"? (cont'd)
Parameter Symbol

Self-Refresh Current L Iops
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. Iypq current values are guaranteed up to Tage 0f 85 °C
max.

All Bank Interleave Read Current Iy
All banks are being interleaved at minimum fz; without violating tzzp using a burst length of 4. Control
and address bus inputs are STABLE during DESELECTS. [, = 0 mA.

1) Vopg=18V£01V; Vpp=1.8V£0.1V

2) For details and notes see the relevant INFINEON component data sheet

Table 13 I, Specification HYS64T[32000/64020][G/H]DL

Product Type < < < < Unit |Notes

< < < < N N N N

O 0 10 0 i 3 3 3

-l - | - - | - -

o () (a] () (a] [a) (a] ()

O T 3] T 3] T O T

o (=] o o o (=] o o

o o N N o o AN AN

o o o o o o o o

(3] (3] < < N N < <

™ ™ © © (3] (3] © ©

= = = = = = = =

< < < < < < < <

o O [{e] O [{e] [{e] [{e] O

(72 (72 (2] (72 (2] (2] (2] (22

> > > > > > > >

I I I I I I I

Organization |[256 MB |256 MB |512 MB |512 MB |256 MB |256 MB [512 MB |512 MB

x64 x64 x64 x64 x64 x64 x64 x64

1 Rank |1 Rank |2 Ranks |2 Ranks |1 Rank |1 Rank |2 Ranks |2 Ranks
Symbol Max. Max. Max. Max. Max. Max. Max. Max.
Inoo 280 280 300 300 320 320 340 340 mA |12
I 300 300 320 320 360 360 380 380 mA |12
Iopop 20 20 30 30 20 20 30 30 mA |19
Iopon 130 130 260 260 160 160 320 320 mA |13
Inpza 100 100 200 200 120 120 240 240 mA |19
Ioosp( MRS - 0 50 50 100 100 60 60 130 130 mA |9
Topsp(MRs = 1 20 20 40 40 20 20 40 40 mA |19
Iopan 140 140 280 280 160 160 320 320 mA |9
Iopar 340 340 360 360 400 400 420 420 mA |12
Iopaw 360 360 380 380 440 440 460 460 mA |12
Iopss 480 480 500 500 520 520 540 540 mA |12
Iopsp 20 20 50 50 20 20 50 50 mA |19
Ioos 20 20 30 30 20 20 30 30 mA |9
ooy 840 840 860 860 880 880 900 900 mA |12

1) Calculated values from component data. ODT disabled. Iy, Ippsg @nd Ipp; are defined with the outputs disabled
2) The other rank is in IDD2P Precharge Power-Down Standby Current mode

3) Both ranks are in the same IDD current mode

4) standard

Data Sheet 20 Rev. 0.91, 2004-06
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Table 14 I, Specification HYS64T128021[G/H]DL

Product Type < < Unit |Notes

< < N N

oY 1 ? @

| | - | - |

[a] a (] (]

O T O T

N o o o

o (=] (=] (=]

=] o] o] o]

N N N N

[ = = =

< < < <

[T [{e] [{e] [{e]

(2] (72 (2] (2]

> > > >

I I I I
Organization |1 GB 1GB 1GB 1GB

x64 x64 x64 x64

2 Ranks 2 Ranks 2 Ranks 2 Ranks
Symbol Max. Max. Max. Max.
Iooo 472 472 552 552 mA |12
Inps 512 512 632 632 mA |12
Ippop 64 64 64 64 mA |19
Iopon 512 512 640 640 mA |
Iopsa 400 400 480 480 mA |13
Iopsp( MRS - 0) 208 208 256 256 mA |
Iopsp(wRs - 1) 80 80 80 80 mA |
Iopan 560 560 640 640 mA |7
Iopar 592 592 752 752 mA |12
Iopaw 632 632 792 792 mA |12
Iopss 976 976 1060 1060 mA |12
Iooso 96 96 96 96 mA |7
Iops 64 64 64 64 mA | VY
Inoy 1072 1072 1312 1312 mA |12

1) Calculated values from component data. ODT disabled. Ipp4, Ippsg @and Ipp; are defined with the outputs disabled

2) The other rank is in IDD2P Precharge Power-Down Standby Current mode

3) Both ranks are in the same IDD current mode

4) standard
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4.1 I,p Test Conditions

For testing the IDD parameters, the timing parameters as in Table 15 are used.

Table 15 I, Measurement Test Condition
Parameter Symbol -3.7 -5 Unit
PC2-4200-4-4-4 | PC2-3200-3-3-3

CAS Latency CLmin 4 3 Iek

Clock Cycle Time tcKmin 3.75 5 ns

Active to Read or Write delay 'RCDmin 15 15 ns

Active to Active / Auto-Refresh command tRCmin 60 55 ns

period

Active bank A to Active bank B command 'RRDmin 10 10 ns

delay

Active to Precharge Command 'RASmin 45 40 ns
'RASmax 70000 70000 ns

Precharge Command Period 'aPmin 15 15 ns

Auto-Refresh to Active / Auto-Refresh tRECmin 105 105 ns

command period

Average periodic Refresh interval IRERI 7.8 7.8 us

4.2

ODT (On Die Termination) Current

The ODT function adds additional current consumption

current consumption for any terminated input pin,

to the DDR2 SDRAM when enabled by the EMRS(1).
Depending on address bits A[6,2] in the EMRS(1) a

depends on the input pin is in tri-state or driving “0” or
“1”, as long a ODT is enabled during a given period of

“weak” or “strong” termination can be selected. The time.

Table 16  ODT current per terminated pin

Parameter Symbol |Min. |Typ. |Max. |Unit EMRS(1) State
Enabled ODT current per DQ IopTo 5 6 75 |mA/DQ |A6=0,A2=1
ODT is HIGH; Data Bus inputs are FLOATING o5 |3 375 |mA/DQ |A6=1,A2=0
Active ODT current per DQ IopTr 10 |12 15 mA/DQ |A6=0, A2 =1
ODT is HIGH; worst case of Data Bus inputs are 5 6 7.5 mA/DQ |A6=1.A2=0
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

Table 17 AC Timing - Absolute Specificatioins -5/-3.7

Parameter Symbol 3.7 ~5 Unit Notes
PC2-4200S PC2-3200S
Min. Max. Min. Max.
DQ output access time from CK/CK | t5¢ -500 +500 -600 +600 ps |V
DQS output access time from CK/CK | fpqsck | —450 +450 -500 +500 ps |V
CK, CK high-level width Ien 0.45 0.55 0.45 0.55 tex |V
CK, CK low-level width oL 0.45 0.55 0.45 0.55 tex |V
Clock Half Period thp min. (f,. fop) min. (to, fop) tex |V
Clock cycle time fex 5000 8000 5000 8000 ps |12
3750 8000 5000 8000 ps |1
Address and control input setup time |75 600 — 600 — ps |V
Address and control input hold time |7, 600 — 600 — ps |7
DQ and DM input hold time 'oH 350 — 400 — ps |V
DQ and DM input setup time fos 350 — 400 — ps |V
Control and Addr. input pulse width | #,p\y 0.6 — 0.6 — tex |V
(each input)
DQ and DM input pulse width (each |fppyw | 0.35 — 0.35 — tex |V
input)
Data-out high-impedance time from |7, — IACmax — IACmax ps |V
CK/CK
DQ low-impedance from CK/CK  |fizpq) | 2Xtacmin faCmax 2Xt pcmin facmax ps |V
DQS low-impedance from CK/CK | 7pqs) | facmin faGmax facmin facmax ps |V
DQS-DQ skew (for DQS & 'pasa | — 300 — 350 ps |V
associated DQ signals)
Data hold skew factor lans — 400 — 450 ps |V
Data Output hold time from DQS fon fup—tams — twp—tans | — tex |V
Write command to 1st DQS latching | fpags WL-025 |WL+0.25/WL-0.25 [WL+0.25 |75 |"
transition
DQS input low (high) pulse width IbasLy | 0-35 — 0.35 — tex |V
(write cycle)
DQS falling edge to CLK setup time | 7pgg 0.2 — 0.2 — tex |V
(write cycle)
DQS falling edge hold time from CLK | #pgy 0.2 — 0.2 — tex |
(write cycle)
Mode register set command cycle 'vRD 2 — 2 — tex |V
time
Write preamble twere | 0.25 — 0.25 — tex |
Write postamble fwpsT 0.40 0.60 0.40 0.60 tex |V
Read preamble frere | 0.9 1.1 0.9 1.1 tex |
Read postamble fapst | 0.40 0.60 0.40 0.60 tex |V
Active to Precharge command RAs 45 70000 40 70000 ns |7
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In fl neon HYS64T[32000/64020/128021][G/H]DL-[3.7/5]-A
technologies 512 Mbit DDR2 SDRAM
.

Electrical Characteristics & AC Timings

Table 17  AC Timing - Absolute Specificatioins -5/-3.7

Parameter Symbol 3.7 ~5 Unit Notes
PC2-4200S PC2-3200S
Min. Max. Min. Max.
Active to Active/Auto-refresh Irc 60 — 55 — ns |7
command period
Auto-refresh to Active/Auto-refresh | fgec 105 — 105 — ns |V
command period
Active to Read or Write delay (with | fg¢p 15 — 15 — ns |7
and without Auto-Precharge) delay
Precharge command period ap 15 — 15 — ns |7
Active bank A to Active bank B !RRD 10 — 10 — ns |V
command
CAS A to CAS B Command Period | focp 2 — 2 — tex |V
Write recovery time R 15 — 15 — ns |V
Auto precharge write recovery + foAL WR + 1pp — WR+1gp |— ok R
precharge time
Internal write to read command delay |ty g 7.5 — 10 — ns |V
Internal read to precharge command | fg7p 7.5 — 7.5 — ns |V
delay
Exit power down to any valid fyarp |2 — 2 — tex |V
command
(other than NOP or Deselect)
Exit active power-down mode to read |tyapps |6 — AL — 6 - AL — tex |V
command (slew exit, lower power)
Exit precharge power-down to any | #yp 2 — 2 — ok R
valid command (other than NOP or
Deselect)
Exit Self-Refresh to read command | tygpp 200 — 200 — tex |V
Exit Self-Refresh to non-read IySNR frec + 10 — 'Rec + 10 | — ns |V
command
CKE minimum high and low pulse | foke 3 — 3 — tex |V
width
OCD drive mode output delay forr 0 12 0 12 ns |V
Minimum time clocks remain ON Ipeay | hs+ fek+ tn |— hs+ fok+ by | — ns |7
after CKE asynchronously drops low
Average Periodic Refresh Interval | fger — 7.8 — 7.8 us |9
— 3.9 — 3.9 5)
1) For details and notes see the relevant INFINEON component datasheet
2) CL=3
3) CL=4&5

4) 0°C < Topse <85°C
5) 85 °C < Tppee < 95 °C
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In fl neon HYS64T[32000/64020/128021][G/H]DL-[3.7/5]-A
technologies 512 Mbit DDR2 SDRAM
.

Electrical Characteristics & AC Timings

Table 18  ODT AC Electrical Characteristics and Operating Conditions (all speed bins)

Symbol |Parameter / Condition Min. Max. Unit
1AOND ODT turn-on delay 2 2 ok
fAON ODT turn-on fAG(min) fac(maxy + 1 NS ns
'AONPD ODT turn-on (Power-Down Modes) Taciming t 2 NS |2 fok +Iacmaxy + 1 NS ns
1AOFD ODT turn-off delay 25 2.5 ek
taoF ODT turn-off fAG(min) fac(max) + 0-6 Ns ns
IAOFPD ODT turn-off delay (Power-Down Modes) Iaciming 2 NS | 2.5 fok +acmaxy + 1 NS ns
IANPD ODT to Power Down Mode Entry Latency 3 — ok
IAXPD ODT Power Down Exit Latency 8 — ok
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Infineon HYS64T[32000/64020/128021][G/H]DL-[3.7/5]-A
technologies 512 Mbit DDR2 SDRAM
-
SPD Codes
6 SPD Codes
Table 19  SPD Codes for HYS 64T[32000/64020] PC2-4200S
Product Type <|t <r. <f <|t
N N N N
(4] ™ (4] (4]
A i A A
[a] (=) (m] [a]
(& T (O] I
& 8 3 3
(=] o o o
3 3 ) )
= = = =
> P P P
] (7] N ]
> > > >
o I I o
Organization 512 MB 512 MB 256 VB 256 MB
x64 x64 x64 x64

2 Ranks (x16)

2 Ranks (x16)

1 Rank (x16)

1 Rank (x16)

Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444

JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1

Byte# |Description HEX HEX HEX HEX

0 Programmed SPD 80 80 80 80
Bytes in EEPROM

1 Total number of Bytes |08 08 08 08
in EEPROM

2 Memory Type 08 08 08 08
(DDR2)

3 Number of Row oD oD oD oD
Addresses

4 Number of Column 0A 0A 0A 0A
Addresses

5 DIMM Rank and 61 61 60 60
Stacking Information

6 Data Width 40 40 40 40

7 Not used 00 00 00 00

8 Interface Voltage 05 05 05 05
Level

9 tcx @ CL,,, (Byte 18) |3D 3D 3D 3D
[ns]

10 th,c SDRAM @ CL,,,, |50 50 50 50
(Byte 18) [ns]

11 Error Correction 00 00 00 00
Support (non-ECC,
ECC)

12 Refresh Rate and 82 82 82 82
Type

13 Primary SDRAM 10 10 10 10
Width

14 Error Checking 00 00 00 00
SDRAM Width
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Infineon HYS64T[32000/64020/128021][G/H]DL-[3.7/5]-A
technologies 512 Mbit DDR2 SDRAM
/
SPD Codes
Table 19  SPD Codes for HYS 64T[32000/64020] PC2-4200S
Product Type <|t <f: <f1 <|t
N N N~ N
) © © )
. . A .
[a) [a) (=) [a)
o I o I
o o =) =)
S ) S S
3 3 ) &
[ = = =
P P P P
] n n n
> > > >
I I I
Organization 512 MB 512 MB 256 VB 256 MB
x64 x64 x64 x64

2 Ranks (x16)

2 Ranks (x16)

1 Rank (x16)

1 Rank (x16)

Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444

JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1

Byte# |Description HEX HEX HEX HEX

15 Not used 00 00 00 00

16 Burst Length oC 0oC 0oC 0oC
Supported

17 Number of Banks on |04 04 04 04
SDRAM Device

18 Supported CAS 38 38 38 38
Latencies

19 Not used 00 00 00 00

20 DIMM Type 04 04 04 04
Information

21 DIMM Attributes 00 00 00 00

22 Component Attributes |01 01 01 01

23 tck @ Cl,, -1 (Byte |3D 3D 3D 3D
18) [ns]

24 th,c SDRAM @ CL, - |50 50 50 50
1 [ns]

25 fck @ Cl . -2 (Byte |50 50 50 50
18) [ns]

26 tac SDRAM @ CL,,, - |60 60 60 60
2 [ns]

27 Iap. min [NS] 3C 3C 3C 3C

28 !8RD.min [NS] 28 28 28 28

29 IReD.min [NS] 3C 3C 3C 3C

30 Ieas.min LNS] 2D 2D 2D 2D

31 Module Density per 40 40 40 40
Rank

32 as min @Nd fcg min [NS] |25 25 25 25

33 Iar.min @Nd oy min [NS] |37 37 37 37

34 Ips.min [NS] 10 10 10 10

35 oH.min LNS] 22 22 22 22
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Infineon HYS64T[32000/64020/128021][G/H]DL-[3.7/5]-A
technologies 512 Mbit DDR2 SDRAM
/
SPD Codes
Table 19  SPD Codes for HYS 64T[32000/64020] PC2-4200S
Product Type <|t <f: <f1 <|t
N N N~ N
) © © )
. . A .
[a) [a) (=) [a)
o I o I
o o =) =)
S ) S S
3 3 ) &
[ = = =
P P P P
] n n n
> > > >
I I I
Organization 512 MB 512 MB 256 VB 256 MB
x64 x64 x64 x64

2 Ranks (x16)

2 Ranks (x16)

1 Rank (x16)

1 Rank (x16)

Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
36 fwa.min [NS] 3C 3C 3C 3C
37 fWTR.min [NS] 1E 1E 1E 1E
38 I57P.min LNS] 1E 1E 1E 1E
39 Analysis 00 00 00 00

Characteristics
40 Irc and g Extension |00 00 00 00
41 IRG.min [NS] 3C 3C 3C 3C
42 Iarc.min [NS] 69 69 69 69
43 Tok max LNS] 80 80 80 80
44 basa.max LNS] 1E 1E 1E 1E
45 fqus.max LNS] 28 28 28 28
46 PLL Relock Time 00 00 00 00
47 Topse.max Delta/ 53 53 53 53

AT gy Delta
48 Psi(T-A) DRAM 72 72 72 72
49 AT, (DTO) 52 52 52 52
50 AT, (DT2N, UDIMM) |2B 2B 2B 2B

or AT,q ((DT2Q,

RDIMM)
51 AT, (DT2P) 1D 1D 1D 1D
52 AT, (DT3N) 1D 1D 1D 1D
53 ATgp ot (DT3P fast) |23 23 23 23
54 AT5p gow (DT3P slow) |16 16 16 16
55 AT, (DT4R) / AT g4y | 36 36 36 36

s Sign (DT4R4W)
56 ATy (DT5B) 1C 1C 1C 1C
57 AT, (DT7) 30 30 30 30
58 Psi(ca) PLL 00 00 00 00
59 Psi(ca) REG 00 00 00 00
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Infineon HYS64T[32000/64020/128021][G/H]DL—[3.7/5]-A
chnolosio: 512 Mbit DDR2 SDRAM
SPD Codes
Table 19 SPD Codes for HYS 64T[32000/64020] PC2-4200S
Product Type <|t <f: <f1 <|t
N~ N ™~ N
? ? ? ?
o ] - -
o [a) a (=)
o I o I
[=] (=) (=} o
AN A (=} o
o o o o
< < N N
© [{] (3] (3]
= = = =
< < < <
[{=] © © [{=]
n 7] 7] n
> > > >
T T T T
Organization 512 MB 512 MB 256 MB 256 MB
x64 x64 x64 x64
2 Ranks (x16) 2 Ranks (x16) 1 Rank (x16) 1 Rank (x16)
Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
60 ATp, (DTPLL) 00 00 00 00
61 ATges (DTREG) / 00 00 00 00
Toggle Rate
62 SPD Revision 11 11 11 11
63 Checksum of Bytes 0- |BC BC BB BB
62
64 JEDEC ID Code of C1 C1 C1 C1
Infineon (1)
65 JEDEC ID Code of 00 00 00 00
Infineon (2)
66 JEDEC ID Code of 00 00 00 00
Infineon (3)
67 JEDEC ID Code of 00 00 00 00
Infineon (4)
68 JEDEC ID Code of 00 00 00 00
Infineon (5)
69 JEDEC ID Code of 00 00 00 00
Infineon (6)
70 JEDEC ID Code of 00 00 00 00
Infineon (7)
71 JEDEC ID Code of 00 00 00 00
Infineon (8)
72 Module Manufacturer |xx XX XX XX
Location
73 Product Type, Char 1 |36 36 36 36
74 Product Type, Char2 |34 34 34 34
75 Product Type, Char 3 |54 54 54 54
76 Product Type, Char 4 |36 36 33 33
77 Product Type, Char5 |34 34 32 32
78 Product Type, Char 6 |30 30 30 30
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Infineon HYS64T[32000/64020/128021][G/H]DL-[3.7/5]-A
technologies 512 Mbit DDR2 SDRAM
/
SPD Codes
Table 19  SPD Codes for HYS 64T[32000/64020] PC2-4200S
Product Type <|t <f: <f1 <|t
N N N~ N
) © © )
. . A .
[a) [a) (=) [a)
o I o I
o o =) =)
S ) S S
3 3 ) &
[ = = =
P P P P
n n n n
> > > >
I I I
Organization 512 MB 512 MB 256 VB 256 MB
x64 x64 x64 x64

2 Ranks (x16)

2 Ranks (x16)

1 Rank (x16)

1 Rank (x16)

Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444

JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1

Byte# |Description HEX HEX HEX HEX

79 Product Type, Char 7 |32 32 30 30

80 Product Type, Char 8 |30 30 30 30

81 Product Type, Char9 |47 48 47 48

82 Product Type, Char |44 44 44 44
10

83 Product Type, Char |4C 4C 4C 4C
11

84 Product Type, Char |33 33 33 33
12

85 Product Type, Char |2E 2E 2E 2E
13

86 Product Type, Char |37 37 37 37
14

87 Product Type, Char |41 41 41 41
15

88 Product Type, Char |20 20 20 20
16

89 Product Type, Char |20 20 20 20
17

90 Product Type, Char |20 20 20 20
18

91 Module Revision 1x 1x 1x 1x
Code

92 Test Program XX XX XX XX
Revision Code

93 Module Manufacturing | xx XX XX XX
Date Year

94 Module Manufacturing | xx XX XX XX
Date Week

95 Module Manufacturing | xx XX XX XX
Date Week
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Infineon HYS64T[32000/64020/128021][G/H]DL-[3.7/5]-A
technologies 512 Mbit DDR2 SDRAM
/
SPD Codes
Table 19  SPD Codes for HYS 64T[32000/64020] PC2-4200S
Product Type <|t <f: <f1 <|t
N N N~ N
L) © © )
. . A .
[a) [a) (=) [a)
o I o I
o o =) =)
S ) S S
3 3 ) &
[ = = =
< < < <
© © © ©
n n n n
> > > >
I I I
Organization 512 MB 512 MB 256 VB 256 MB
x64 x64 x64 x64

2 Ranks (x16)

2 Ranks (x16)

1 Rank (x16)

1 Rank (x16)

Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444 |PC2-4200S-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
96 Module Serial Number | xx XX XX XX
(1)
97 Module Serial Number | xx XX XX XX
(2)
98 Module Serial Number | xx XX XX XX
(3)
99 Module Serial Number | xx XX XX XX
(4)
100 - Not used 00 00 00 00
127
128- BLANK FF FF FF FF
255
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Infineon HYS64T[32000/64020/128021][G/H]DL-[3.7/5]-A
technolegios 512 Mbit DDR2 SDRAM
/
SPD Codes
Table 20 SPD Codes for HYS 64T[32000/64020] PC2-3200S
Product Type <|t < <f'. <
b b 4 b
A L i A
(a] () (m] (=]
(& I o I
[=] (=] (=} o
N A (=} o
o o o (=]
< < N N
© [{<] ™ (3]
= = = =
< < < <
[Te] O [{] [Te]
7] 7] 7] 7]
> > > >
T T
Organization 512 MB 512 MB 256 MB 256 MB
x64 x64 x64 x64
2 Ranks (x16) 2 Ranks (x16) 1 Rank (x16) 1 Rank (x16)
Label Code PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
0 Programmed SPD 80 80 80 80
Bytes in EEPROM
1 Total number of Bytes |08 08 08 08
in EEPROM
2 Memory Type 08 08 08 08
(DDR2)
3 Number of Row oD oD oD oD
Addresses
4 Number of Column 0A 0A 0A 0A
Addresses
5 DIMM Rank and 61 61 60 60
Stacking Information
6 Data Width 40 40 40 40
7 Not used 00 00 00 00
8 Interface Voltage 05 05 05 05
Level
9 fck @ CL,,, (Byte 18) |50 50 50 50
[ns]
10 th,c SDRAM @ CL,,,,, |60 60 60 60
(Byte 18) [ns]
11 Error Correction 00 00 00 00
Support (non-ECC,
ECC)
12 Refresh Rate and 82 82 82 82
Type
13 Primary SDRAM 10 10 10 10
Width
14 Error Checking 00 00 00 00
SDRAM Width
15 Not used 00 00 00 00
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Infineon HYS64T[32000/64020/128021][G/H]DL-[3.7/5]-A
technologies 512 Mbit DDR2 SDRAM
/
SPD Codes
Table 20 SPD Codes for HYS 64T[32000/64020] PC2-3200S
Product Type <|t < <f1 <
y g g ¢
- - - -
[a] () (m] [a]
O o O T
S N 3 3
o o (=) [=]
3 3 & &
= = = =
< < < <
[{=] © © o
n n n n
> > > >
T T T T
Organization 512 MB 512 MB 256 MB 256 MB
x64 x64 x64 x64

2 Ranks (x16)

2 Ranks (x16)

1 Rank (x16)

1 Rank (x16)

Label Code PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
16 Burst Length oC 0oC 0oC 0oC
Supported
17 Number of Banks on |04 04 04 04
SDRAM Device
18 Supported CAS 38 38 38 38
Latencies
19 Not used 00 00 00 00
20 DIMM Type 04 04 04 04
Information
21 DIMM Attributes 00 00 00 00
22 Component Attributes |01 01 01 01
23 tck @ Cl,, -1 (Byte |50 50 50 50
18) [ns]
24 th,c SDRAM @ CL,,,, -| 60 60 60 60
1 [ns]
25 fck @ Cl, -2 (Byte |50 50 50 50
18) [ns]
26 tr,c SDRAM @ CL,,, - |60 60 60 60
2 [ns]
27 Irp min [NS] 3C 3C 3C 3C
28 !8RD.min [NS] 28 28 28 28
29 trco min [NS] 3C 3C 3C 3C
30 Ieas.min LNS] 2D 2D 2D 2D
31 Module Density per |40 40 40 40
Rank
32 as.min @Nd fcg min [NS] | 35 35 35 35
33 Iarmin @Nd foy min [NS] |47 47 47 47
34 Ips.min [NS] 15 15 15 15
35 oH.min LNS] 27 27 27 27
36 fwa min [NS] 3C 3C 3C 3C
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Infineon HYS64T[32000/64020/128021][G/H]DL-[3.7/5]-A
technologies 512 Mbit DDR2 SDRAM
/
SPD Codes
Table 20 SPD Codes for HYS 64T[32000/64020] PC2-3200S
Product Type <|t <f'. <f1 <|t
] [Tp] n n
L il 2 L
[a] () (m] [a]
O o o T
o o o [=]
S S 3 ]
3 3 & &
= = = =
3 > > 3
n n n n
> > > >
T T T T
Organization 512 MB 512 MB 256 MB 256 MB
x64 x64 x64 x64

2 Ranks (x16)

2 Ranks (x16)

1 Rank (x16)

1 Rank (x16)

Label Code PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
37 "WTR.min [NS] 28 28 28 28
38 I57P.min LNS] 1E 1E 1E 1E
39 Analysis 00 00 00 00

Characteristics
40 Irc and tgec Extension |00 00 00 00
41 trc.min [NS] 3C 3C 3C 3C
42 Iarc.min [NS] 69 69 69 69
43 Tok max LNS] 80 80 80 80
44 basa.max LNS] 23 23 23 23
45 fqns.max LNS] 2D 2D 2D 2D
46 PLL Relock Time 00 00 00 00
47 Tepsemax Delta/ 51 51 51 51

AT r4w Delta
48 Psi(T-A) DRAM 72 72 72 72
49 AT, (DTO) 42 42 42 42
50 AT,y (DT2N, UDIMM) (23 23 23 23

or AT,q ((DT2Q,

RDIMM)
51 AT, (DT2P) 1D 1D 1D 1D
52 AT,y (DT3N) 19 19 19 19
53 ATy 1t (DT3P fast) [1C 1C 1C 1C
54 AT5p gow (DT3P slow) |16 16 16 16
55 AT,s (DT4R) / AT ygaw | 2E 2E 2E 2E

s Sign (DT4R4W)
56 ATy (DT5B) 1A 1A 1A 1A
57 AT, (DT7) 2D 2D 2D 2D
58 Psi(ca) PLL 00 00 00 00
59 Psi(ca) REG 00 00 00 00
60 ATp (DTPLL) 00 00 00 00
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Infineon HYS64T[32000/64020/128021][G/H]DL—[3.7/5]-A
chnolosio: 512 Mbit DDR2 SDRAM
SPD Codes
Table 20 SPD Codes for HYS 64T[32000/64020] PC2-3200S
Product Type <|t < <f1 <
b b $ b
L L 2 L
[a] () (] [a]
O o o T
(=] o o (=
N N (= (=
o o (=) [=]
< < A A
© © (3] (3]
= = = =
< < < <
[{=] © © o
n n n n
> > > >
T T T T
Organization 512 MB 512 MB 256 MB 256 MB
x64 x64 x64 x64
2 Ranks (x16) 2 Ranks (x16) 1 Rank (x16) 1 Rank (x16)
Label Code PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
61 ATges (DTREG) / 00 00 00 00
Toggle Rate
62 SPD Revision 11 11 11 11
63 Checksum of Bytes 0- |OE OE oD oD
62
64 JEDEC ID Code of C1 C1 C1 C1
Infineon (1)
65 JEDEC ID Code of 00 00 00 00
Infineon (2)
66 JEDEC ID Code of 00 00 00 00
Infineon (3)
67 JEDEC ID Code of 00 00 00 00
Infineon (4)
68 JEDEC ID Code of 00 00 00 00
Infineon (5)
69 JEDEC ID Code of 00 00 00 00
Infineon (6)
70 JEDEC ID Code of 00 00 00 00
Infineon (7)
71 JEDEC ID Code of 00 00 00 00
Infineon (8)
72 Module Manufacturer |xx XX XX XX
Location
73 Product Type, Char 1 |36 36 36 36
74 Product Type, Char2 |34 34 34 34
75 Product Type, Char 3 |54 54 54 54
76 Product Type, Char 4 |36 36 33 33
77 Product Type, Char5 |34 34 32 32
78 Product Type, Char 6 |30 30 30 30
79 Product Type, Char 7 |32 32 30 30
80 Product Type, Char 8 |30 30 30 30
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Infineon HYS64T[32000/64020/128021][G/H]DL—[3.7/5]-A
lechnolegies 512 Mbit DDR2 SDRAM
/
SPD Codes
Table 20 SPD Codes for HYS 64T[32000/64020] PC2-3200S
Product Type <|t < <f1 <
b b b b
L L 2 L
[a] () (] [a]
O I o T
(=] o o (=
N N (= (=
o o (=) [=]
< < A A
© © (3] (3]
= = = =
< < < <
[{=] © © o
n n n n
> > > >
T T T T
Organization 512 MB 512 MB 256 MB 256 MB
x64 x64 x64 x64
2 Ranks (x16) 2 Ranks (x16) 1 Rank (x16) 1 Rank (x16)
Label Code PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
81 Product Type, Char 9 |47 48 47 48
82 Product Type, Char |44 44 44 44
10
83 Product Type, Char |4C 4C 4C 4C
11
84 Product Type, Char |35 35 35 35
12
85 Product Type, Char |41 41 41 41
13
86 Product Type, Char |20 20 20 20
14
87 Product Type, Char |20 20 20 20
15
88 Product Type, Char |20 20 20 20
16
89 Product Type, Char |20 20 20 20
17
90 Product Type, Char |20 20 20 20
18
91 Module Revision 1x 1x 1x 1x
Code
92 Test Program XX XX XX XX
Revision Code
93 Module Manufacturing | xx XX XX XX
Date Year
94 Module Manufacturing | xx XX XX XX
Date Week
95 Module Manufacturing | xx XX XX XX
Date Week
96 Module Serial Number | xx XX XX XX
(1)
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Infineon
echno Ogles/

HYS64T[32000/64020/128021][G/H]DL~[3.7/5]-A
512 Mbit DDR2 SDRAM

SPD Codes

Table 20 SPD Codes for HYS 64T[32000/64020] PC2-3200S
Product Type

YS64T32000GDL-5-A
HYS64T32000HDL-5-A

HYS64T64020GDL-5-A
HYS64T64020HDL-5-A
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x64

x64
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2 Ranks (x16)

2 Ranks (x16)

1 Rank (x16)

1 Rank (x16)

Label Code PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333 |PC2-3200S-333
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
97 Module Serial Number | xx XX XX XX
(2)
98 Module Serial Number | xx XX XX XX
(3)
99 Module Serial Number | xx XX XX XX
(4)
100 - Not used 00 00 00 00
127
128- BLANK FF FF FF FF
255
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SPD Codes
Table 21  SPD Codes for HYS64T128021[G/H]DL
Product Type < <
s ~ b T
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2 2 A 2
o (a] (=) (]
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Y Y Y o
(=] (=] (=] [=]
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Organization 1 GByte 1 GByte 1 GByte 1 GByte
%64 %64 %64 %64

2 Ranks (x8)

2 Ranks (x8)

2 Ranks (x8)

2 Ranks (x8)

Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-3200S-444 |(PC2-3200S-444

JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1

Byte# |Description HEX HEX HEX HEX

0 Programmed SPD 80 80 80 80
Bytes in EEPROM

1 Total number of Bytes |08 08 08 08
in EEPROM

2 Memory Type (DDR2) |08 08 08 08

3 Number of Row OE OE OE OE
Addresses

4 Number of Column 0A 0A 0A 0A
Addresses

5 DIMM Rank and 61 61 61 61
Stacking Information

6 Data Width 40 40 40 40

7 Not used 00 00 00 00

8 Interface Voltage 05 05 05 05
Level

9 tcx @ CL,,,, (Byte 18) |3D 3D 50 50
[ns]

10 th,c SDRAM @ CL,,,,, |50 50 60 60
(Byte 18) [ns]

11 Error Correction 00 00 00 00
Support (non-ECC,
ECC)

12 Refresh Rate and 82 82 82 82
Type

13 Primary SDRAM 08 08 08 08
Width

14 Error Checking 00 00 00 00
SDRAM Width

15 Not used 00 00 00 00
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SPD Codes
Table 21  SPD Codes for HYS64T128021[G/H]DL
Product Type < <
rl. ~ )i T
(4] (3] n n
2 4 i 2
[a] (a] (=) a
I O I O
b b b o
[=] [=] [=] (=]
] -] -] =)
(4] (4] N (4]
[ [ - ~
< < < <
[{] [{=] o ©
7] 7] n 7]
> > > >
s s o T
Organization 1 GByte 1 GByte 1 GByte 1 GByte
x64 %64 %64 x64
2 Ranks (x8) 2 Ranks (x8) 2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-3200S-444 |PC2-3200S-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
16 Burst Length oC 0oC oC oC
Supported
17 Number of Banks on |04 04 04 04
SDRAM Device
18 Supported CAS 38 38 38 38
Latencies
19 Not used 00 00 00 00
20 DIMM Type 04 04 04 04
Information
21 DIMM Attributes 00 00 00 00
22 Component Attributes |01 01 01 01
23 tck @ Cl,, -1 (Byte |3D 3D 50 50
18) [ns]
24 tp,c SDRAM @ CL,,, - |50 50 60 60
1 [ns]
25 tck @ Cl,, -2 (Byte |50 50 50 50
18) [ns]
26 tp,c SDRAM @ CL,,,, - |60 60 60 60
2 [ns]
27 ap.min [NS] 3C 3C 3C 3C
28 'R0 min [NS] 1E 1E 1E 1E
29 5cD.min LNS] 3C 3C 3C 3C
30 ras.min [NS] 2D 2D 2D 2D
31 Module Density per 80 80 80 80
Rank
32 asmin @Nd fcg min [NS] |25 25 35 35
33 farmin @Nd oy min [NS] |37 37 47 47
34 I5s.min [NS] 10 10 15 15
35 oH.min [NS] 22 22 27 27
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SPD Codes
Table 21  SPD Codes for HYS64T128021[G/H]DL
Product Type 1: i. ‘,‘ 7:
1) ) 7o) T}
2 4 i 2
[a] [a] (=) a
I O I O
& & & &
] -] -] =)
(4] (4] N (4]
= = = =
3 3 3 >
7] 7] n 7]
> > > >
s s o T
Organization 1 GByte 1 GByte 1 GByte 1 GByte
x64 x64 x64 x64

2 Ranks (x8)

2 Ranks (x8)

2 Ranks (x8)

2 Ranks (x8)

Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-3200S-444 PC2-3200S-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
36 fwa.min [NS] 3C 3C 3C 3C
37 twtR.min [NS] 1E 1E 28 28
38 '57P.min LNS] 1E 1E 1E 1E
39 Analysis 00 00 00 00

Characteristics
40 Irc and fgec Extension | 00 00 00 00
41 ac.min [NS] 3C 3C 3C 3C
42 Iarc.min [NS] 69 69 69 69
43 Tok max [NS] 80 80 80 80
44 foasamax [NS] 1E 1E 23 23
45 fqHs.max LNS] 28 28 2D 2D
46 PLL Relock Time 00 00 00 00
47 Tepsemax Delta / 51 51 51 51

AT gy Delta
48 Psi(T-A) DRAM 78 78 78 78
49 AT, (DTO) 3E 3E 32 32
50 AT,y (DT2N, UDIMM) |2E 2E 24 24

or AT,q ((DT2Q,

RDIMM)
51 AT,p (DT2P) 1E 1E 1E 1E
52 AT, (DT3N) 1E 1E 1B 1B
53 ATgp .t (DT3P fast) |24 24 1E 1E
54 AT3p gow (DT3P slow) |17 17 17 17
55 AT,z (DT4R) / AT g4y | 34 34 28 28

s Sign (DT4R4W)
56 ATsg (DT5B) 1E 1E 1B 1B
57 AT, (DT7) 20 20 1E 1E
58 Psi(ca) PLL 00 00 00 00
59 Psi(ca) REG 00 00 00 00
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SPD Codes
Table 21  SPD Codes for HYS64T128021[G/H]DL
Product Type < <
~ s T T
(4] (3] n n
. A ! A
[a] (a] (=) a
I O I O
b b b o
[=] [=] [=] (=]
] -] -] =)
(4] (4] N (4]
[ [ - ~
< < < <
[{] [{=] o ©
n n n 7]
> > > >
T T T T
Organization 1 GByte 1 GByte 1 GByte 1 GByte
x64 x64 x64 x64
2 Ranks (x8) 2 Ranks (x8) 2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-3200S-444 PC2-3200S-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
60 ATp, (DTPLL) 00 00 00 00
61 ATgeq (DTREG) / 00 00 00 00
Toggle Rate
62 SPD Revision 11 11 11 11
63 Checksum of Bytes 0- | D2 D2 26 26
62
64 JEDEC ID Code of C1 C1 C1 C1
Infineon (1)
65 JEDEC ID Code of 00 00 00 00
Infineon (2)
66 JEDEC ID Code of 00 00 00 00
Infineon (3)
67 JEDEC ID Code of 00 00 00 00
Infineon (4)
68 JEDEC ID Code of 00 00 00 00
Infineon (5)
69 JEDEC ID Code of 00 00 00 00
Infineon (6)
70 JEDEC ID Code of 00 00 00 00
Infineon (7)
71 JEDEC ID Code of 00 00 00 00
Infineon (8)
72 Module Manufacturer |xx XX XX XX
Location
73 Product Type, Char 1 |36 36 36 36
74 Product Type, Char2 |34 34 34 34
75 Product Type, Char 3 |54 54 54 54
76 Product Type, Char 4 |31 31 31 31
77 Product Type, Char 5 |32 32 32 32
78 Product Type, Char 6 |38 38 38 38
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Table 21  SPD Codes for HYS64T128021[G/H]DL
Product Type < <
S s )i T
(4] (3] n n
2 4 i 2
[a] (a] (=) a
I O I O
o N N o
[=] [=] [=] (=]
] -] -] =)
(4] (4] N (4]
[ [ - ~
< < < <
[{] [{=] o ©
n n n 7]
> > > >
T T T T
Organization 1 GByte 1 GByte 1 GByte 1 GByte
x64 x64 x64 x64
2 Ranks (x8) 2 Ranks (x8) 2 Ranks (x8) 2 Ranks (x8)
Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-3200S-444 PC2-3200S-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
79 Product Type, Char 7 |30 30 30 30
80 Product Type, Char 8 |32 32 32 32
81 Product Type, Char 9 |31 31 31 31
82 Product Type, Char 10 |48 47 48 47
83 Product Type, Char 11 |44 44 44 44
84 Product Type, Char 12|4C 4C 4C 4C
85 Product Type, Char 13 |33 33 35 35
86 Product Type, Char 14 | 2E 2E 41 41
87 Product Type, Char 15|37 37 20 20
88 Product Type, Char 16 | 41 41 20 20
89 Product Type, Char 17 |20 20 20 20
90 Product Type, Char 18 | 20 20 20 20
91 Module Revision 0x 0x 0x 0x
Code
92 Test Program XX XX XX XX
Revision Code
93 Module Manufacturing | xx XX XX XX
Date Year
94 Module Manufacturing | xx XX XX XX
Date Week
95 Module Manufacturing | xx XX XX XX
Date Week
96 Module Serial Number | xx XX XX XX
(1)
97 Module Serial Number | xx XX XX XX
(2)
98 Module Serial Number | xx XX XX XX
(3)
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SPD Codes
Table 21  SPD Codes for HYS64T128021[G/H]DL
Product Type 1: i. ‘,‘ 7:
1) () 7o) 0
2 4 i 2
[a] [a] (=) a
I O I O
& & & &
] -] -] =)
(4] (4] N (4]
= = = =
< < < <
© [{=] o ©
7] 7] n 7]
> > > >
s s o T
Organization 1 GByte 1 GByte 1 GByte 1 GByte
x64 x64 x64 x64

2 Ranks (x8)

2 Ranks (x8)

2 Ranks (x8)

2 Ranks (x8)

Label Code PC2-4200S-444 |PC2-4200S-444 |PC2-3200S-444 |PC2-3200S-444
JEDEC SPD Revision Rev. 1.1 Rev. 1.1 Rev. 1.1 Rev. 1.1
Byte# |Description HEX HEX HEX HEX
99 Module Serial Number | xx XX XX XX
(4)
100 - Not used 00 00 00 00
127
128- BLANK FF FF FF FF
255
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Package Outlines
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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 22 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 23 and for components in Table 24.

Table 22 Nomenclature Fields and Examples

Example for Field Number
1 2 3 4 5 6 7 8 9 10 11
Micro-DIMM HYS |64 T 64 0 2 0 K M -5 -A
DDR2 DRAM HYB |18 T 512 16 0 A C -5
Table 23 DDR2 DIMM Nomenclature 1) Multiplying “Memory Density per 1/0” with “Module Data
- —— - Width” and dividing by 8 for Non-ECC and 9 for ECC
Field | Description Values | Coding modules gives the overall module memory density in
1 INFINEON HYS Constant MBytes as listed in column “Coding”.
Modul Prefix
2 {\/"V‘?;t‘;'eb,[t’ata 64 Non-ECC Table24 DDR2 DRAM Nomenclature
i i
(o] 72 ECC Field | Description Values | Coding
3 |DRAM T DDR2 1 |INFINEON HYB | Constant
Technology Component Prefix
4 Merfl‘/gws;’]s'ty 32 256 MByte 2 |Interface Voltage [V]| 18 SSTL1.8
er it];
Module Density? 0| 512 MByte 3 |DRAM Technology |T DDR2
128 1 GByte 4 Component Density |256 256 Mbit
256 2 GByte [Mbit] 512 512 Mbit
5 Raw Card 0..9 |look up table 1G 1 Gbit
Generation -
2G 2 Gbit
6 Number of Module |0, 2,4 |1,2,4
Ranks 5+6 | Number of I/Os 40 x4
7 Product Variations |0 .. 9 look up table 80 x8
8 Package, A.. look up table 16 x16
Lead-Free Status 7 Product Variations |0..9 |look up table
9 Module Type S SO-DIMM 8 Die Revision A First
M Micro-DIMM B Second
R Registered 9 Package, C FBGA,
U Unbuffered Lead-Free Status lead-containing
10 |Speed Grade —3.7 |PC2-4200 4-4-4 F FBGA, lead-free
_5 PC2-3200 3-3-3 10 |Speed Grade -3.7 DDR2-533
11 Die Revision -A First -5 DDR2-400
B Second 11 | N/A for Components
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