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184-Pin Unbuffered D ouble Data Rate SDRAM

UDIMM
1 Overview
1.1 Features

HYS64D[16/32/64][300/301/320][G/H]U-5-C

HYS72D[32/64][300/301/320][G/H]U-5-C
HYS64D[16/32/64][300/301/320][G/H]U-6-C
HYS72D[32/64][300/301/320][G/H]U-6-C

e 184-Pin Unbuffered Double Data Rate SDRAM (ECC and non-parity) for PC and Server main memory

applications

* Onerank 16M x 64, 32M ! 64, 32M ! 72 and two ranks 64M ! 64, 64M | 72 organization
* JEDEC standard Double Data Rate Synchronous DRAMs (DDR SDRAM) Single +2.5V (" 0.2V) power supply

and +2.6V (" 0.1V) ppower supply for DDR400

Built with 256 Mbit DDR SDRAM in P-TSOPII-66-1 package
Programmable CAS Latency, Burst Length, and Wrap Sequence (Sequential & Interleave)
Auto Refresh (CBR) and Self Refresh

All inputs and outputs SSTL_2 compatible
Serial Presence Detect with EEPROM
JEDEC standard MO-206 form factor: 133.35 mm! 31.75 mm! 4.00 mm max.
Jedec standard reference layout

Gold plated contacts

DDR400 Speed Grade supported

Lead-free

Table 1 Performance

Part Number Speed Code -5 -6 Unit

Module Speed Grade DDR400B DDR333B —

Component Module PC3200-3033 PC2700-2533 —

max. Clock Frequency @CL=3 fexs 200 166 MHz
@CL=25 fokos | 166 166 MHz
@CL=2 foxo 133 133 MHz

1.2 Description

The HYS64D[16/32/64][300/301/320][G/H]U-5—-C, HYS72D[32/64][300/301/320][G/H]JU-5-C,
HYS64D[16/32/64][300/301/320][G/H]JU-6-C and HYS72D[32/64][300/301/320][G/H]JU—-6—-C are industry

standard 184-Pin Unbuffered Double Data Rate SDRAM (UDIMM) organized as 16M ! 64, 32M ! 64 and 64M ! 64
for non-parity and 32M ! 72 and 64M ! 72 for ECC main memory applications. The memory array is designed
with 256 Mbit Double Data Rate Synchronous DRAMSs. A variety of decoupling capacitors are mounted on the
printed circuit board. The DIMMs feature serial presence detect (SPD) based on a serial E2PROM device using
the 2-pin I2C protocol. The first 128 bytes are programmed with configuration data and the second 128 bytes are

available to the customer

Data Sheet
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Table 2 Ordering Information

Type Compliance Code q)esc ription bDRAM Technology

PC3200 (CL=3)

HYS64D16301GU-5-C PC3200U—-30330—-C0 |one rank 128MB DIMM 256 Mbit (! 16)
HYS64D32300GU-5-C PC3200U-30330—-A0 |one rank 256 MB DIMM 256 Mbit (! 8)
HYS72D32300GU-5-C PC3200U—-30330-A0 |one rank 256 MB ECC-DIMM | 256 Mbit (! 8)
HYS64D64320GU-5-C PC3200U-30330-B0 |two ranks 512MB DIMM 256 Mbit (! 8)
HYS72D64320GU-5-C PC3200U-30330-B0 |two ranks 512MB ECC-DIMM | 256 Mbit (! 8)

PC2700 (CL=2.5)

HYS64D16301GU-6-C PC2700U-25330-C0 |one rank 128 MB DIMM 256 Mbit (! 16)
HYS64D32300GU-6-C PC2700U-25330-A0 |one rank 256 MB DIMM 256 Mbit (! 8)
HYS72D32300GU-6-C PC2700U-25330—-A0 |one rank 256 MB ECC-DIMM |256 Mbit (! 8)
HYS64D64320GU-6-C PC2700U-25330-B0 |two ranks 512MB DIMM 256 Mbit (! 8)
HYS72D64320GU-6-C PC2700U-25330-B0 |two ranks 512MB ECC-DIMM | 256 Mbit (! 8)

LR
PC3200 (CL=3) P ﬁf‘hlﬂ
HYS64D16301HU-5-C PC3200U-30330-C0 |one rank 128MB DIMM 256 Mbit (! 16)
HYS64D32300HU-5-C PC3200U-30330—A0 |one rank 256 MB DIMM 256 Mbit (! 8)
HYS72D32300HU-5-C PC3200U-30330-A0 |one rank 256 MB ECC-DIMM |256 Mbit (! 8)
HYS64D64320HU-5-C PC3200U-30330-B0 |two ranks 512MB DIMM 256 Mbit (! 8)
HYS72D64320HU-5-C PC3200U-30330-B0 |two ranks 512MB ECC-DIMM | 256 Mbit (! 8)

LR
PC2700 (CL=2.5) LSPp ﬁf‘hli‘l
HYS64D16301HU—6-C PC2700U—25330-C0 |one rank 128 MB DIMM 256 Mbit (! 16)
HYS64D32300HU-6-C PC2700U—25330—-A0 |one rank 256 MB DIMM 256 Mbit (! 8)
HYS72D32300HU-6-C PC2700U-25330—A0 |one rank 256 MB ECC-DIMM | 256 Mbit (! 8)
HYS64D64320HU—6-C PC2700U-25330-B0 |two ranks 512MB DIMM 256 Mbit (! 8)
HYS72D64320HU—6-C PC2700U-25330-B0 |two ranks 512MB ECC-DIMM | 256 Mbit (! 8)

Note: All part numbers end with a place code designating the silicon-die revision. Reference information available
on request. Example: HYS72D32000HU-6-C, indicating rev. C dies are used for SDRAM components. The
Compliance Code is printed on the module labels describing the speed sort (for example “PC2700"), the
latencies and SPD code definition (for example “20330” means CAS latency of 2.0 clocks, RCDY latency of
3 clocks, Row Precharge latency of 3 clocks, and JEDEC SPD code definiton version 0), and the Raw Card
used for this module.

1) RCD: Row-Column-Delay

Data Sheet 7 Rev. 1.0, 2004-03
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Pin Configuration
2 Pin Configuration

The pin configuration of the Unbuffered DDR SDRAM
DIMM is listed by function in Table 3 (184 pins). The
abbreviations used in columns Pin and Buffer Type are
explained in Table 4 and Table 5 respectively. The pin
numbering is depicted in Figure 1.

Table 3 Pin Configuration of UDIMM

Pin# |Name |Pin Buffer |Function
Type | Type
Clock Signals
137 |CKO I SSTL | Clock Signals 2:0
NC NC |— Note: For clock net
16 | CK1 | SSTL loading see block
76 |CK2 || |SSTL dogram, CKY 1S
138 |[CKO |l SSTL | Complement Clock
NC NC |[— Signals 2:0
17 |cK1 | ssTL |Note:For  clock  net
BooE ST e
NCon 1R /16
21 CKEO |l SSTL |Clock Enable Rank O
111 |CKE1 |l SSTL |Clock Enable Rank 1
Note: 2-rank module
NC NC |— Note: 1-rank module
Control Signals
157 | SO I SSTL | Chip Select Rank 0
158 |S1 | SSTL | Chip Select Rank 1
Note: 2-rank module
NC NC |— Note: 1-rank module
154 |RAS || SSTL |Row Address Strobe
65 |CAS |l SSTL | Column Address
Strobe
63 |WE | SSTL |Write Enable
Address Signals
59 |BAO I SSTL |Bank Address Bus
52 |BA1 | ssTL |20
48 |A0 I SSTL |Address Bus 11:0
43 |Af1 I SSTL
41 |A2 I SSTL
130 |A3 I SSTL
37 |A4 I SSTL
32 |A5 I SSTL
125 |A6 I SSTL
29 |A7 I SSTL
Data Sheet

Table 3 Pin Configuration of UDIMM  (cont’d)
Pin# [Name |Pin |Buffer | Function
Type | Type
122 |A8 I SSTL |Address Bus 11:0
27 |A9 I SSTL
141 |A10 I SSTL
AP I SSTL
118 |A11 I SSTL
115 |A12 I SSTL |Address Signal 12
Note: Module based on
256 Mbit or larger
dies
NC NC |— Note: 128 Mbit  based
module
167 |A13 I SSTL |Address Signal 13
Note: 1 Ghit based
module
NC NC |— Note: Module based on
512 Mbit or
smaller dies
Data Signals
2 DQO I/O |SSTL |Data Bus 63:0
4 DQ1 /1O |SSTL
6 DQ2 I/O |SSTL
8 DQ3 /O |SSTL
94 |DQ4 /O |SSTL
95 |DQ5 /O |SSTL
98 |DQ6 /1O |SSTL
99 |DQ7 /O |SSTL
12 |DQ8 /O |SSTL
13 |DQ9 I/O |SSTL
19 |DQ10 |[I/O |SSTL
20 |DQ11 |I/O |SSTL
105 |[DQ12 |I/O |SSTL
106 |DQ13 |I/O |SSTL
109 |DQ14 |I/O |SSTL
110 |[DQ15 |[I/O |SSTL
23 |DQ16 |I/O |SSTL
24 |DQ17 |I/O |SSTL
28 |DQ18 |[I/O |SSTL
31 DQ19 |I/O |SSTL
114 |DQ20 |I/O |SSTL
117 |DQ21 |I/O |SSTL

Rev. 1.0, 2004-03
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Table 3 Pin Configuration of UDIMM  (cont’d) Table 3 Pin Configuration of UDIMM  (cont’d)
Pin# |Name |Pin Buffer |Function Pin# |Name |Pin Buffer |Function
Type | Type Type | Type
121 |DQ22 [I/O |SSTL |Data Bus 63:0 178 |DQ62 |[I/O |SSTL |Data Bus 63:0
123 |DQ23 |[I/O |SSTL 179 |DQ63 |I/O |SSTL
33 |DQ24 |I/O |SSTL 44 |CBO I/O |SSTL |CheckBit0
35 |DQ25 |I/O |SSTL Note: ECC type module
39 |DQ26 |I/O |SSTL NC NC |— Note: Non-ECC module
40 |DQ27 |I/O |SSTL 45 |CB1 I/O |SSTL |Check Bit1
126 |DQ28 |[I/O |SSTL Note: ECC type module
127 |DQ29 |[I/O |SSTL NC NC |— Note: Non-ECC module
131 |DQ30 |[I/O |SSTL 49 |CB2 I/O |SSTL |Check Bit 2
133 |DQ31 |[I/O |SSTL Note: ECC type module
53 |DQ32 |I/O |SSTL NC NC |— Note: Non-ECC module
55 |DQ33 |I/O |SSTL 51 |CB3 I/O | SSTL |Check Bit 3
57 |DQ34 |I/O |SSTL Note: ECC type module
60 |DQ35 [I/0O |SSTL NC NC |— Note: Non-ECC module
146 |DQ36 |[I/O |SSTL 134 |CB4 I/O |SSTL |CheckBit4
147 |DQ37 |I/O |SSTL Note: ECC type module
150 |DQ38 |[I/O |SSTL NC NC |— Note: Non-ECC module
151 |DQ39 |[I/O |SSTL 135 |CB5 I/O |SSTL |CheckBit5
61 DQ40 |I/O |SSTL Note: ECC type module
64 |DQ41 |[I/O |SSTL NC NC |— Note: Non-ECC module
68 |DQ42 |[I/O |SSTL 142 |CB6 /0 |SSTL |Check Bit 6
69 |DQ43 |[I/O |SSTL Note: ECC type module
153 |DQ44 |I/O |SSTL NC NC |— Note: Non-ECC module
155 |DQ45 |I/O |SSTL 144 |CB7 I/O |SSTL |Check Bit7
161 |DQ46 |l/O |SSTL Note: ECC type module
162 |DQ47 |I/O |SSTL NC NC |— Note: Non-ECC module
72 |DQ48 |10 |SSTL 5 DQS0 |I/O |SSTL |Data Strobe Bus 7:0
73 |DQ49 |I/O |SSTL 14 |DQS1 |I/O |SSTL |Note:See block
25 |DQS2 |I/0 |SSTL diagram for
79 |DQ50 |I/O |SSTL corresponding
80 |DQ51 |1/O |ssTL 36 |DQS3 |I/O0 |SSTL DQ signals
165 |DQ52 [I/O |SSTL 56 |DQS4 /O |SSTL
166 |DQ53 |I/O |SSTL 67 |DQSs /O |SSTL
170 |DQ54 [/O |SSTL 78 |DQS6 |I/O |SSTL
171 |DQ5S5 |I/O |SSTL 86 |DQS7 |VO |SSTL
83 |DQ56 |I/O |SSTL 47 |DQS8 |I/0O |SSTL |Data Strobe 8
84 |DQ57 |1I/O0 |SSTL Note: ECC type module
87 |DQ58 |1/O0 |ssTL NC NC |— Note: Non-ECC module
88 |DQ59 |I/O |SSTL
174 |DQ60 |I/O |SSTL
175 |DQ61 |[I/O |SSTL
Data Sheet Rev. 1.0, 2004-03
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Table 3 Pin Configuration of UDIMM  (cont’d) Table 3 Pin Configuration of UDIMM  (cont’d)
Pin# |Name |Pin Buffer |Function Pin# |Name |Pin Buffer |Function
Type | Type Type | Type
97 |DMO |l SSTL |Data Mask Bus 7:0 3, Vgg GND |— Ground Plane
107 [DM1 |l SSTL 1;
119 |DM2 I SSTL 26’
129 |DM3 I SSTL 34,
149 |DM4 I SSTL 42,
159 |[DM5 |I | SSTL gg’
169 |DM6 |l SSTL 66,
177 |DM7 I SSTL 74,
140 |DM8 |l SSTL |Data Mask 8 g;’
Note: ECC type module 93’
NC NC |— Note: Non-ECC module 100,
EEPROM 116,
92 [SCL |I  |CMOS]|Serial Bus Clock o
91 |SDA [I/O |OD |Serial Bus Data 139,
181 |SAO I CMOS | Slave Address Select 145,
182 |SA1 |l CcMOs | Bus 2:0 125’
183 |SA2 || CMOS 176
Power Supplies Other Pins
1 Veee | Al — I/0 Reference Voltage 82 [Vopp |O oD V,p Identification
184 | Vppgep |PWR | — EEPROM Power Note:Pin in tristate,
Supply indicating ~ Vpp
15, |Vppq |PWR|— I/O Driver Power and Vppg nets
22, Supply connected on
30, PCB
54, 9, NC NC |— Not connected
62, 10, Pins not connected on
", 71, Infineon UDIMMs
96, 90
104, 101
112, 102,
128, 103,
136, 113’
143, 163,
156, 173’
164,
172,
180 Table 4 Abbreviations for Pin Type
7, Voo PWR |— Power Supply Abbreviatio | Description
38, n
ig I Standard input-only pin. Digital levels.
85, o} Output. Digital levels.
108, I/0 I/0 is a bidirectional input/output signal.
14213, Al Input. Analog levels.
168 PWR Power
Data Sheet 10 Rev. 1.0, 2004-03
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Pin Configuration

Table 4 Abbreviations for Pin Type  (cont’d)

Abbreviatio | Description Table 5 ' Abbrew'atl.ons for Buffer Type

n Abbreviatio |Description

Gnb Ground gSTL Serial Stub Terminalted Logic (SSTL2
NC Not Connected (JEDEC Standard) erial Stub Terminalted Logic ( )

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 11 Rev. 1.0, 2004-03
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Pin Configuration

Vigr - Pin 001 - - Pin 002 - DQOO
Vee- — — R
DQSO- Pin 005 s Pin 003 Pin 004 - DQO1 Pin 006 - DQO2
. Vpp- Pin 007 — — Pin 008 - DQO3 )
NC - Pin 009 . . Pin 010 - NC
DQO9- Pin 013 Vss- Pin 011 — —— Pin012 - DQO8 Pin 014 - DQS1
=" Vppo- Pin 016 — — Pin 016 - CK1 i
CK1- Pin 017 - . Pin 018 - Vg
. DQ10- Pin 019 — — Pin 020 - DQ11 .
CKEO- Pin 021 - . Pin 022 - Vy,
) DQ16 - Pin 023 — — Pin 024 - DQ17 ) Q
DQs2- Pin 025 A9- Pin 027 — —— Pin028 - DQ18 Pin 026 - Vs
A7~ Pin 029 DQ19- Pin 031 — — Pin032 - A5 Pin 030 - Vong
DQ24 - Pin 033 Q - - Pin 034 - Vg
704 Pin 037 DQ25- Pin 035 — — Pin 036 - DQS3 pin 038 - Vor
DQ26 - Pin 039 — — Pin 040 - DQ27
A2 - Pin 041 - - Pin 042 - Vg
CBOLING. - Pin 045 Al- Pin043— W — Pin 044 - CBOO/NC Pin 046 .
. DQS8INC - Pin 047 — a w — Pin 048 - A0 X ee
CB02/NC - Pin 049 : = a - Pin 050 - Vg
D032~ Pin 053 CBO3/NC - Pin 051 — @ 5 — Pin 052 - BA1 Pin 054 - V
. DQ33 - Pin 055 — = X — Pin 056 - DQS4 ) boQ
DQ34- Pin 057 BAO - Pin 059 — ¢} < ~ Pin 060 - DQ35 Pin 058 - Vss
DQ40- Pin 061 WE - Pin 063 — T g —— Pin 064 - DQ41 Pin 062 - Vpoq
CAS - Pin 065 DQS5 - Pin 067 — Pin 068 - DQ42 Pin 066 - Vs
- Pi - — - i Y
3823 E:: gsz NC - Pin 071 — ~ Pin072- DQ48 E:E 8;2 v
v Pin 077 CK2 - Pin 075 — — Pin 076 - CK2 Pin 078 DESSG
oo DQ50 - Pin 079 — — Pin 080 - DQ51 i
Vss - Pin 081 DQ56 - Pin 083 — ~ Pin 084- DQ57 Pin 082 - Vooip
Voo - Pin 085 DQ58 - Pin 087 — — Pin 088 - DQ59 Pin 086 - DQS7
Vss- Pin 089 SDA - Pin 091 —— Pin 092 - SCL Pin 090 - NC
Vgs- Pi = — - i .
N — ST = w—e
i DQO?7 - Pi — — Pin100- V. i
NC- Pin 101 Q,\?C o 2327 — 182 o Pin 102 - NC
DQ12- Pin 105 DM - Pin 107 — ~ Pin108 v Pin 106 - DQ13
DQ14- Pin 109 CKEL/NC - Pin 111 — ~ Pinll2- Vo, Pin110 - DQ15
NC- Pin 113 - - boQ Pin 114 - DQ20
DQ21- Pin 117 Al12/NC - Pin 115 —— — Pin 116 - Vg Pin 118 - A1l
DQ22- Pin 121 DM2 - Pin 119 —— —— Pin120- Vo, Pin 122 - A8
A6 - Pin 125 DQ23 - Pin 128 ——Pin124- Vs Pin 126 - DQ28
_ DQ29 - Pin 127 — — Pin128- Vyoo )
DM3- Pin 129 DO30 - Fin 131 — —Pnis.V Pin 130 - A3
DQ31- Pin 133 CBEING - Pin 135 — ~Pin136 v Pin 134 - CB4/NC
CKO/NC - Pin 137 Vee - Pin 139 — —Pin140 D:/ng/Nc Pin 138 - CKO/NC
AL0/AP - Pin 141 Vi . Pin 142 - CBOB/NC
Ve._ Pin 145 bog - Pin 143 — — Pin 144 - CB7/NC Fin 146 - DO36
st DQ37 - Pin 147 — — Pin 148 - Vg, .
DM4 - Pin 149 N . Pin 150 - DQ38
) DQ39 - Pin 151 — — Pin 152 - Vg ) —
DQ44 - Pin 153 DOA5 - Pin 155 — —Pinis. v Pin 154 - RAS
S0- Pin 157 DM - Pin 159 — ~Pin160 v Pin 158 - S1/NC
DQ46 - Pin 161 NG - Pin 163 — 164 v Pin 162 - DQ47
DQ52- Pin 1 : ~_bbo Pin 166 - D
E?;G P:: 122 A13/NC - Pin 167 — ~Pin168- Vg, P:: 132 Dg?j
NC - Pin 173 DQS5 - Pin 171 —— T Pin172- Vippo Pin 174 - DQ6O
DM?7 - Pin 177 DQ61 - Pin 175 —— ——Pin176- Vs Pin 178 - DQ62
| DQ63 - Pin 179 — — Pin180- V, ’
SAO0- Pin 181 Q63 - Pin 179 in 180 - Vopo Pin 182 - SA1
SA2 - Pin 183 — — Pin 184 - Vg enp
MPPD0030
Figure 1 Pin Configuration 184-Pin, UDIMM
Table 6 Address Format
Density [Organization Memory SDRAMs |# of # of row/bank/ Refresh |Period |nterval
Ranks SDRAMs | columns bits
128MB 16M ! 64 1 i6M 116 |4 13/2/9 8K 64 ms |7.8#s
256 MB 32M ! 64 32M ! 8 8 13/2/10 8K 64 ms |7.8 #s
256 MB 32M 172 1 32M! 8 9 13/2/10 8K 64 ms |7.8#s
512MB 64M ! 64 2 32M ! 8 16 13/2/10 8K 64 ms |7.8#s
512MB 64M ! 72 2 32M ! 8 18 13/2/10 8K 64 ms |7.8 #s
Data Sheet 12 Rev. 1.0, 2004-03
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Pin Configuration

BAO - BA1o—»{—3»BAO - BA1l: SDRAMs DO - D3
AO - Ano—»T—1» A0 - An: SDRAMs DO - D3
RASo—»{——1»RAS: SDRAMs DO - D3
CASo—»{——1» CAS: SDRAMs DO - D3
WE o—»{—_1»WE: SDRAMs DO - D3
CKEQo—» CKE: SDRAMs DO - D3

SO . .
i DO i D1 7‘ D2
DMlo—»{—HLDM CS DM3o—»{—HLDM CS DM5 —L——}HLDM CS
DQSlo«»{—HLDQS DQS3c«»{—HLDQS DQS50«»{—1LDQS
DQ8o«+»{——H1/00 DQ24o<«»{—1HI/00 DQ40o<«»{—3I/0 0
DQ9o<«»{H1/0O 1 DQ25o«>»—HI/0 1 DQ4lo<«»{—HI/O1
DQ10o<«»T—1}{I/0 2 DQ26o<+»—1{1/0 2 DQ42o<«»{—H /0 2
DQllo<«»T—1{I/03 DQ27o<+»T—1{1/0 3 DQ43o<«»{—H1/0 3
DQ12c<«>»—HI/0 4 DQ28o<+>»T—1HI1/0 4 DQ44o<«»{HI/0O 4
DQ13o«»—1}HI/05 DQ29o<+»—1HI/05 DQ45o«»{—HI/05
DQl4o<«>»T—1{I/0 6 DQ30o<+>»T—1I/0 6 DQ46o<4»T—11/0 6
DQ150«>»T—HI/0 7 DQ3lo+>»—HI/07 DQ47o«»{HI/07
DMOo—»—}H UDM DM2o—»—} UDM DM4 UDM
DQSO0c<«»—1HUDQS DQS2o<«»—1HUDQS DQS4 ubDQS
DQOo<»{—11/08 DQ16°o<+»1T—1{1/08 DQ32 1/08
DQ1lo<+»{—11/09 DQ17o<+>»T—}H1/09 DQ33 1/09
DQ2o<+»{—11/010 DQ18o<+>»L—1{1/010 DQ34 1/010
DQ3o<+>—_H /011 DQ19c<«>»{—11/011 DQ35 /011
DQ4o<+»{—11/012 DQ20o<+>»T—1{I/012 DQ36 /012
DQ5o+»>{—1H /013 DQ21o<+>»{—11/013 DQ37 1/013
DQ6°<+> /014 DQ22c<«»{—11/014 DQ38 /014
DQ7o+»{—1-1/015 DQ23o<+>»{11/015 DQ39 /015 ‘
DM7o—»—1— b3
DQS7o«»{——1-
DQ56 0<«»{—1-
DQ57o<«»{—1-
DQ58c<4»{—1-
DQ590<»{—1-
DQ60o<+»{—1-
DQ6lo<+>»{—1-
DQ62o<+>» {1
DQ630<+»{—1-
DM6o—»1T—1
DQS6o+» 1
DQ48o<»{—1-
DQ49o<>»{——1-
DQ50c<+>——1-
DQ510+»{—1-
DQ520<+»{—1-
DQ530+>T—1-
DQ540+» {1
DQ550>T1-

MPBD1051

Figure 2 Block Diagram Raw Card C ( ! 64, 1 Rank, ! 16)

Notes

1. Vpp = Vppg, therefore Vppp strap open
2. DQ, DQS, DM resistors are 22 $ "5 %

3. BAnN, An, RAS, CAS, WE resistors are 7.5 $ "5 %

Data Sheet 13 Rev. 1.0, 2004-03
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HY S[64/72]D[16/32/64][ 300/301/320][G/H]U-[5/6]-C

Unbuffered DDR SDRAM Modules

Pin Configuration

BAO - BALo—»{—J» BAO - BA1: SDRAMs DO - D8
AO - Ano—>L—3+ A0 - An: SDRAMSs DO - D8
RASo—»L—1» RAS: SDRAMSs DO - D8
CASo—»{—_1» CAS: SDRAMSs DO - D8
WE o—»[—1>WE: SDRAMs DO - D8
CKEQo>———» CKE: SDRAMs DO - D8

\Y

Y

Voo DDQ

DDSPDO—4

»——»V,,: SPD EEPROM EO

»Voo/Vone: SDRAMs DO - D8
: SDRAMSs DO - D8

v = ——e =\/REF'
V. =
ﬂ;»vss: SDRAMs DO - D8
\Y; -
DDIDO—1 90

i DO l D3 L D6
DMOo—>»{_—_—_HDM CS DM3o—»{_—_31HDM CS DM6o—»{_—_3HDM CS
DQS0o«»—HDQS DQS30«»>T—HDQS DQS6o<«»{T—HDQS
DQOo<»—H1/0 0 DQ24o<«»—1H1/0 0 DQ48o<«»{—H1/0 0
DQlo<+»—H1/0 1 DQ250«»—HI/0 1 DQ49o<«»{T—H1/0 1
DQ2oc<»{_HI/02 DQ26o<«»{—3{1/0 2 DQ500<«»{—11/0 2
DQ3o<«»—H1/0 3 DQ27o<«»T—H1/0 3 DQ51o<«»{—H1/0 3
DQ4o<»—H /0 4 DQ28o<«»{—H1/0 4 DQ520«»{—H1/0 4
DQ5o«+»{_H1/05 DQ29o<+»{—11/0O5 DQ53o<+»{—1HI/05
DQ6o<«»{_H1/0 6 DQ30o<«+>»{—11/0 6 DQ540<+»{—1HI/0 6
DQ7o<«»—H1/0 7 DQ31o«>{—_HI/O 7 DQ550+»_—_H1/0 7
I I I
DM1o—»C—{DM Cs|°t DM4o—»—1{DM__C3|°* DM7o—»—{DM _cs|°’
DQS1o+»—HDQS DQS40«»>{—1HDQS DQS7o<+»{—1HDQS
DQ8o«»{_11/00 DQ320c«»{1H1/00 DQ56c«»{__11/00
DQ9o<»—HI/0 1 DQ33c0«»—HI/0 1 DQ570<«»—HI/0 1
DQ10o<>»{—_3{1/0 2 DQ34o0<«»{—3{1/0 2 DQ58o<«»{—1{1/0 2
DQllo<>»{—1|1/O 3 DQ350«>»{1H1/03 DQ590o<«»{—1H1/0 3
DQ12c<+»T_H1/0 4 DQ36o<«»—1H1/0 4 DQ60°o«»—H1/0 4
DQ13o«»T_—_HI/O5 DQ37o<«»{_—_H1/0 5 DQ61o<+»T—H1/0 5
DQl4o<«>»—H1/O 6 DQ38o<«>»—1H1/06 DQ62o<+>»—1H1/0 6
DQ15o<»T—_HI/0 7 DQ39o<«>{_HI/0 7 DQ63o+»_HI/O 7
I I I
DM2o—»—3{DM__Cs|°2 DMso—»C—1{DM__C3|°> pMgo—»—{DM _cs|°?
DQS2o<«»{_1HDQS DQS50«»{__1DQS DQS8o«»{_1{DQS
DQ16o<«>»{—_H1/0O0 DQ40c<«>»{—H1/00 CBOc<«+>»{—_1H1/00
DQ17o<«>»{—_11/0 1 DQ4lo<«>»{—1{1/0 1 CBlo<+»{—HI1/0O1
DQ18o<>»—1H1/0 2 DQ42o<«»{—11/0 2 CB2o<«>»{__1{1/0 2
DQ19o«>»{—H1/0 3 DQ43o«>»{—H1/0 3 CB3o<«+»{__1{1/03
DQ20o<»{T—_H1/0 4 DQ44o<»T_—_H1/0 4 CB4o<«»{—H1/0 4
DQ2lo<+>»{—11/0O5 DQ450«»—11/05 CB5oc<«»{__H1/0O5
DQ22o<«>»—11/0 6 DQ46o<«>»{—1{1/0 6 CB6o<+>»_1H1/06
DQ23o«»T—H1/0 7 DQ47o«»11/O0 7 CB7o«»{_HI1/07
EO
SCLo—»—SCL
SADo<«»——{SAD
SAQo—>—— A0
SAlo—»—(Al
SA20—»— A2
Vego WP MPBD1001
Figure 4  Block Diagram UDIMM Raw Card A ( ! 72, 1Rank, ! 8)
Notes Table 9 Clock Signal Load
able ock Signal Loads
1. Vpp = Vppg, therefore V5 strap open g
2. DQ, DQS, DM resistors are 22 $ "5 % Clock Input Number of SDRAMs Note
3. BAnN, An, RAS, CAS, WE resistorsare 5.1 $”5 % CKO, CKO 3 SDRAMs —
CK1, CK1 3 SDRAMs —
CK2, CK2 3 SDRAMs —
Data Sheet 15 Rev. 1.0, 2004-03
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HYS[64/72]D[16/32/64][ 300/301/320][G/H]U—-[5/6]-C
Unbuffered DDR SDRAM Modules

Pin Configuration

BAO - BAlo—>__—_1»BAO - BA1l: SDRAMs DO - D15

A0 - An

AO - An: SDRAMs DO - D15

RAS>—>{—1» RAS: SDRAMs DO - D15
CASo—>L—_1» CAS: SDRAMs DO - D15
WE—>{T—1> WE: SDRAMs DO - D15

CKEQo———» CKE: SDRAMs DO - D7

CKElo———» CKE:SDRAMSs D8 - D15

\Y/

pospoo—e——V .- SPD EEPROM EO
oo/Voogo——| e »V Vo SDRAMSs DO - D15
Vrero T T ¢—»V, . SDRAMs DO - D15
Vv .
ssO_»jT—wss. SDRAMSs DO - D15
DDIDO—F0_0F

S0°
S1 T ‘
—— DO —— D8 —— D4 —— D12
DMQo—{—_DM CS DM CS DM4o—{—_—_}HDM CS DM CS
DQS0o<«>»{—1HDQS DQS DQS4o<«»{1HDQS DQS
DQOo«»{——H1/00 /100 DQ32c«>»{—H1/00 1100
DQlo<«»—HI/0 1 /0 1 DQ330«»—HI/0 1 110 1
DQ2o<»{_31/0 2 110 2 DQ34o<«>»{—3{1/0 2 110 2
DQ3o«+»{H1/03 1103 DQ35o«»{—1H1/0 3 1103
DQ4c<+>»{—_31/0 4 110 4 DQ36o<+>»{—3{1/0 4 110 4
DQ5o«+»—11/05 /105 DQ37o«»{—11/05 /105
DQ6o<+>»_H1/06 110 6 DQ38o«»{1H1/0 6 110 6
DQ7o«+»HI/07 /107 DQ39oc«»T—HI/0 7 /10 7
—— D1 —— D9 —— D5 —— D13
DMlo—»{—HDM CS DM CS DM5—{"—_+HDM CS DM CS
DQS1o«»T—HDQS DQS DQS5o«» {1 DQS DQS
DQ8c«>»{—31/00 /100 DQ40c<«>»{—3{1/00 1100
DQ9o<+>»{—11/0O 1 /101 DQ4lo<«>»{—3{1/0 1 /101
DQ10o<«»{—H1/0 2 110 2 DQ42o<«»{1H1/0 2 110 2
DQ11lo<«»T—H1/O 3 110 3 DQ43o<«»{—H1/0 3 110 3
DQl12o<>»{—_31/0 4 110 4 DQ44o<«>»{—3{1/0 4 110 4
DQ13c«»—H /05 /105 DQ45c«»{—_HI1/05 /105
DQl4o<«»{—_H1/O 6 110 6 DQ46o<«+»{—_1H1/0 6 110 6
DQ150c«>»T—1HI/0O 7 1107 DQ47o«»{1I/O 7 /107
L D2 —L- D10 —— D6 —L D14
DM2o—»{—_3HDM CS DM CS DM6o—»{_—_31+DM CS DM CS
DQS2c«+»—HDQS DQS DQS6o«»T—HDQS DQS
DQ16o<«>»{—_3{1/O 0 /100 DQ48o<«»{—3{1/00 /100
DQ17o«>»{—_HI1/0 1 /101 DQ49c«»{—HI1/0 1 /101
DQ18o<«»{—1H1/0 2 /0 2 DQ50c«»{—11/0 2 110 2
DQ19o«»{—11/0 3 110 3 DQ51o«»{—3{1/0 3 110 3
DQ20o<«>»—1H1/0 4 110 4 DQ52c<«>»{—1H1/0 4 110 4
DQ21o<»—HI/O5 /05 DQ53o<»—HI/05 1105
DQ22o<«»{—_H1/0 6 110 6 DQ54c«»{—1H1/0 6 110 6
DQ23o<»T—HI/0 7 /O 7 DQ55c<«»{_—HI1/0 7 I/0 7
D3 —L D11 L D7 —L D15
DM3o—»{_—_HDM CS DM CS DM7o—»{T—HDM CS DM CS
DQS30+»[—HDQS DQS DQS7o<»{_—_HDQS DQS
DQ24o<«»{—3I/O0 /100 DQ56o<«»{—1H1/00 1100
DQ250o«>»{—H1/0 1 /01 DQ57o<«»{—11/0 1 /101
DQ26o<«»{—3{1/0 2 110 2 DQ58c<«»{—11/0 2 110 2
DQ27o<«>»{—_1{1/0 3 110 3 DQ59c<«»{—11/0 3 110 3
DQ28o<«>»—_1H1/0 4 110 4 DQ60o<«>»{—1{1/0 4 110 4
DQ29o«»—H1/0O5 /105 DQ6lo<«>»{—H /05 /105
DQ30o<+>»T—11/0 6 110 6 DQ62o<+»{—_11/0 6 110 6
DQ3lo<«>»—HI/0O7 1107 DQ63o<«>»H1|/0 7 1107
EO
SCLo—»——SCL
SADoc«»—SAD
SAQo——1A0
SAlo—»—— Al
SA20—>—( A2
Vo> WP
MPBD1031
Figure 5 Block Diagram UDIMM Raw Card B ( ! 64, 2 Ranks, ! 8)
Notes Table 10  Clock Signal Load
able ock Signal Loads
1. Vpp = Vppg, therefore V5 strap open g
2. DQ, DQS, DM resistors are 22 $ “5 % Clock Input Number of SDRAMs Note
3. BANn, An, RAS, CAS, WE resistorsare 3 $ "5 % CKO0, CKO 4 SDRAMs —
CK1, CK1 6 SDRAMs —
CK2, CK2 6 SDRAMs —
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|nfine0n HYS[64/72]D[16/32/64][ 300/301/320][G/H]U-[5/6]-C

Unbuffered DDR SDRAM Modules

technologies/

Pin Configuration

BAO - BAL HE: BAO - BA1: SDRAMSs DO - D17
A0 - Ano—» A0 - An: SDRAMs DO - D17 SCLo—»——{SscL EO
RASo—»{__}» RAS: SDRAMs DO - D17 SADo<«>——{SAD
CASo—»{___}» CAS: SDRAMs DO - D17 SAOc—>»——A0
WEo—»{__}» WE: SDRAMs DO - D17 SAlo—»———|A1
CKEOo——— » CKE: SDRAMSs DO - D8 SA20—»— Ip>
CKElo——» CKE:SDRAMs D9 - D17 Veco—b——WP
50
st ! |
o L ==1°° 104 =51013
DMO0/DQS9o—»{__1HDM DM DM4/DQS13o—»{__HbDm DM
DQS0c<«»{__1HDQS DQS DQS4o-<«»L_1{DQS DQS
DQOo<«»>L__1/00 1/0 0 DQ320«4»[_1HI/00 110 0
DQlo«»L_HI01 110 1 DQ330«4»L_HI/01 101
DQ2o-«»L_1{1/02 1/0 2 DQ34o0-«»[_11{1/02 /0 2
DQ3c«»L__1{1/03 1/0 3 DQ350-«»[__1{1/03 /0 3
DQ4o«»L__ 11104 1/0 4 DQ360-«»L__1]{1/0 4 /0 4
DQ50-«»L__11/05 1105 DQ37o«»L__}HI/05 1105
DQ6o-«»L_ }1/06 110 6 DQ38oe»L__1]{1/06 I/0 6
DQ7o«»L__11I07 10 7 DQ3%90-«»[__1]{1/07 /07
I I I I
L =500 LS =504
DM1/DQs10° > T=—1DM DM DM5/DQS140—»{—1 DM DM
pos1o¢>L_1{Dos DQS DQS50-«»—1DQS DQS
DQBWE /00 1/0 0 DQ40 WE 1100 110 0
DOY 4> /01 1/0 1 DQ41 04| 1101 101
DQigo+> 102 1/0 2 DQ420-«4»[__11{1/02 /0 2
Do11 0> —H1/03 1/0 3 DQ430-«4»[__1{1/03 10 3
DO120-+> 11104 1/0 4 DQ44c<4»L__ {04 /0 4
DO13% 4> /05 1105 DQ45 o4 1105 /05
DQMWE /06 110 6 DQ4604—»E 110 6 I/0 6
DO150<> 1107 10 7 DQ47 o> 11107 /07
I I I I
=102 =Dt =106 =5 D15
DM2/DQS11 HE DM DM DM6/DQS15 HE DM DM
DQS2 04> DQS DQS DQS6 o« DQS DQS
DQl6c<«»[__1H1/00 1100 DQ48o<«»__1HI/00 1100
DQl7o<«»{__1I/01 /0 1 DQ49o<«»{__HI/01 110 1
DQ18o-e4»L__ 1102 1/0 2 DQ500-4»{__H1/02 /0 2
DQ190-«»L__1]{1/03 1/0 3 DQ51c-«»{__J{1/03 1/0 3
DQ20c«»L__J{I/0 4 1/0 4 DQ520-«»[__1{1/04 1/0 4
DQ2lo«»[__1{I/05 1105 DQ530-«»[__1I/05 /05
DQ22 o4 /06 10 6 DQ54 04 1106 10 6
DQ23 WE /07 110 7 DQ55 M—VE 110 7 107
| | | |
=103 =5012 =107 =5 D16
DM3/DQS12 o—»L_1-{DM DM DM7/DQS16o—»{__1DM DM
DQs3 o> L_—1Dos DQS DQS7o<«»[__1{DQS DQS
DO24 [_Hoo 110 0 DQ560<«»L__1{1/00 I/0 0
DO25 E 110 1 1101 DQ57 WE /10 1 1101
D026 /O 2 10 2 DQ58 04| 110 2 I/0 2
DG27 {103 10 3 DQ590-e»L__ J1{1/0 3 10 3
DO28 {104 110 4 DQ60o«»[___1{1/04 /0 4
D329 __}H{I/05 1105 DQ6lo<»L_ 05 /05
DO30 E /10 6 110 6 DQ62 WE 110 6 110 6
D031 /0 7 110 7 DQ63 04— 1/0 7 1107
I I
DM8/DQS17 o—» {1 es]” =
v V/DVDspDo—«—> Vo SPD EEPROM EO Sstm:F Bgs Bgs
oo/ Vopgo————e— »VoVopo: SDRAMS DO - D17 CBOo<+»L_1HI/00 1100
e T T e —» V... SDRAMs DO - D17 ES%WZF :58 % :58 %
SS¢ o0 > : - > ]
VDDlDO—F5_5—"|—T \I;Sl\i ggﬁﬁm: gg gi; cBs L_11/03 Vo 3
_____ : - CB4o«»L__ IO 4 1/0 4
Strap: see Note 1 CB50«»[___}H{I/O5 1105
cssma 110 6 10 6
CB7 04 110 7 107
MPBD1021
Figure 6 Block Diagram UDIMM Raw Card B ( ! 72, 2 Ranks, ! 8)
Notes bl lock | d
Table 11 Clock Signal Loads
1. Vpp = Vppg, therefore V5 strap open d
i " lock Input Number of SDRAMs Note
2. DQ, DQS, DM resistors are 22 $ “5 % C
3. BAn, An, RAS, CAS, WE resistorsare 3 $ "5 % CKOo, CKO 6 SDRAMs —
CK1, CK1 6 SDRAMs —
CK2, CK2 6 SDRAMs —
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Unbuffered

DDR SDRAM Modules

Electrical Characteristics

3 Electrical Characteristics

3.1 Operating Conditions

Table 12  Absolute Maximum Ratings

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

Voltage on /O pins relative to Vgg Vinve Your |-0.5 - Vppg +0.5 |V -

Voltage on inputs relative to Vg Vin -1 - +3.6 \'% -

Voltage on Vpp supply relative to Vgg Vop -1 - +3.6 \Y -

Voltage on Vppq supply relative to Vgg Vooa -1 - +3.6 \'% -

Operating temperature (ambient) Ta 0 - +70 % |-

Storage temperature (plastic) Tera -55 - +150 w |-

Power dissipation (per SDRAM component) Pp - 1 - w |-

Short circuit output current lout - 50 - mA |-

Attention: Permanent damage to the device may occu

r if “Absolute Maximum Ratings” are exceeded. This

is a stress rating only, and functional operation should be restricted to recommended operation
conditions. Exposure to absolute maximum rating
affect device reliability and exceeding only one of the values may cause irreversible damage to

the integrated circuit.

conditions for extended periods of time may

Table 13  Electrical Characteristics and DC Operating Conditions

Parameter Symbol Values Unit Note/Test Condition V)
Min. Typ. Max.

Device Supply Voltage Voo 2.3 2.5 2.7 \Y fok & 166 MHz

Device Supply Voltage Voo 25 2.6 2.7 V. |fe>166 MHz 2

Output Supply Voltage Vopa |23 2.5 2.7 V. |fo & 166 MHz ¥

Output Supply Voltage Voba 2.5 2.6 2.7 V  |fok > 166 MHz 29

EEPROM supply voltage | Vppgep 2.3 25 3.6 VvV |—

Supply Voltage, /0 Supply | Vgg, 0 0 \Y —

Voltage Vssa

Input Reference Voltage | Vger 0.49! Vppq |0.5! Vppg [0.51 ! Vppg |V |fok & 166 MHZz ¥

Input Reference Voltage  |Vgee | Vopa/ 2 Vooa /2 | Vppa/ 2 V  |fe > 166 MHz 24
- 50 mV + 50 mV

I/O Termination Voltage | Vi¢ Vger — 0.04 Vige +0.04 |V |9

(System)

Input High (Logic1) Voltage | Viype) | Ve + 0.15 Vppg +0.3 |V |®

Input Low (Logic0) Voltage |V, pc) |—0.3 Vage —0.15 |V |9

Input Voltage Level, Vinoe) | —0-3 Vppg +0.3 |V |®

CK and CK Inputs

Input Differential Voltage, |Vippc) |0.36 Vppg+ 0.6 |V |99

CK and CK Inputs
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HYS[64/72]D[16/32/64][ 300/301/320][G/H]U—-[5/6]-C
Unbuffered DDR SDRAM Modules

Electrical Characteristics

Table 13  Electrical Characteristics and DC Operating Conditions (cont’d)
Parameter Symbol Values Unit Note/Test Condition D
Min. Typ. Max.

VI-Matching Pull-up Vlgaio | 0.71 1.4 — |7

Current to Pull-down

Current

Input Leakage Current I, -2 2 #A |AnyinputOV &V &Vpp;
All other pins not under test
=0V?9&

Output Leakage Current loz -5 5 #A | DQs are disabled,;
0V &Vour &Vppg ¥

Output High Current, lon — -16.2 mA | Vour = 1.95v 2

Normal Strength Driver

Output Low loL 16.2 — mA |Voyr=0.35V 8

Current, Normal Strength

Driver

1) 0% &T,&70%
2) DDR400 conditions apply for all clock frequencies above 166 MHz
3) Under all conditions, Vppq must be less than or equal to Vpp.

4) Peak to peak AC noise on Vgee may not exceed + 2% Ve (po)- Vrer IS also expected to track noise variations in Vppq.

5) Vqris not applied directly to the device. Vi is a system supply for signal