V916764K24QC

ProMOS

TECHNOLOGIES

Features

240-pin, unbuffered dual in-line memory module
JEDEC standard 1.8V + 0.1V power supply
VDDQ=1.8V + 0.1V

Fast data transfer rate:PC2-4200, or PC2-5300,
or PC2-6400

Programmable CAS Latency(CL): 3, 4, 5 for
DDR2-400/533/667/800(G5). 4,5,6 for DDR2-
800(G6)

Programmable Additive Latency(AL): 0, 1, 2, 3,
4 and 5

Write Latency(WL)=Read Latency(RL)-1
Programmble burst lengths: 4 or 8

Differential data strobe (DQS, DQS#)
(Single ended data strobe option)

On-die termination (ODT)

Adjustable data-output drive strength

64ms, 8192-cycle refresh

Serial Presence Detect (SPD) with EEPROM

Speed Grade

64M x 64 HIGH PERFORMANCE
UNBUFFERED DDR2 SDRAM MODULE

Description

The V916764K24QC memory module is orga-
nized as 67,108,864 x 64 bits in a 240 pin memory
module. The 64M x 64 memory module uses 8 Pro-
MOS 64M x 8 DDR2 SDRAMSs. The x64 modules
are ideal for use in high performance computer sys-
tems where increased memory density and fast
access times are required.

DDR2-533 DDR2-667 DDR2-800 DDR2-800
PC2-4200 PC2-5300 PC2-6400 PC2-6400 Units
(E4) (F5) (G5) (G6)
Bandwith@CL=3 400 400 400 _ Mbps
Bandwith@CL=4 533 533 533 533 Mbps
Bandwith@CL=5 533 667 800 667 Mbps
Bandwith@CL=6 _ _ _ 800 Mbps
CL-tRCD-tRP 4-4-4 5-5-5 5-5-5 6-6-6 tCK

240-pin DDR2 Unbuffered DIMM

V916764K24QC Rev 1.2 March 2008




\%

ProMOS

TYPE
9 : DDR2

VOLTAGE

1:1.8Vv

ProMOS TECHNOLOGIES V916764K24QC
Part Number Information
1 67 6 4 K 2 Q C W o-
DATA . PCB TYPE
DEPTH W : GOLD_RoHS
161 16Mb REFRESH COMPONENT
32:32Mb RATE REV LEVEL
64 : 64 Mb 2:8K
65:128 Mb
66 : 256 Mb
COMPONENT PKG
BANKS RoHS |PACKAGE
DATA WIDTH 4 . 4 Banks DESCRIPTION
& COMP DENSITY MODULE TYPE 8 : 8Banks F FBGA
66 X64 using 256M & COMP WIDTH *RoHS: Restriction of Hazardous Substances
67  X64 using 512M BASED ON X4 [X16| X8
68  X64 using 1G 240PIN DIMM gl k
69 X64 using 2G UNBUFFERED 1/0 INTERFACE SPEED
74 X72 using 256M 240PIN DIMM Nlolu Q:SSTL_18 D3 : PC2-3200 (200MHz @CL3-3-3)
75  X72using 512M REGISTERED E4 : PC2-4200 (266MHz @CL4-4-4)
76  X72using 1G 200PIN vielao F5 : PC2-5300 (333MHz @CL5-5-5)
77  X72using 2G SO-DIMM G5 : PC2-6400 (400MHz @CL5-5-5)
172PIN G6 : PC2-6400 (400MHz @CL6-6-6)
Micro-DIMM M
2
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ProMOS TECHNOLOGIES V916764K24QC

Block Diagram

so
DQS0 DQs4
DQS0 ——  W—————————— DQS4 ——  W——————
DMO ﬂ/ﬁ DM4 —N—|
DM CS DQS DQS| DM CS DQSs DQS|
DQ0 —A— 1/00 DQ32 —A— 1100
DQl —W~— 1101 DO DQ33—W— 1/01 D4
DQ2 —W\ 1102 DQ34 —A— 110 2
DQ3 —AW— 1103 DQ35—A— 1103
DQ4 — A 1/04 DQ36 —a— 110 4
DQ5 —A 1/05 DQ37 —A— 1105
DQ6 —Ar 1/O6 DQ38 —A— 110 6
DQ7 — A 1107 DQ39 — A 1107
DQS1 DQS5
DQSl1 —  W—m DQS5 —— W—————
DM1 ﬁ DM5 —N—|
DM CS DQS DQS| DM CS DQS DQS|
DQ8 —A— 1/00 DQ40 —A— 1100
DQ9 —W— 101  p1 DQ4l—A— 101  p5
DQ10—W— 1/0 2 DQ42 —M— 110 2
DQ11 —A— 1/0 3 DQ43 —A— 1103
DQ12 —\— 1/0 4 DQ44 —A~ 1/0 4
DQ13—A~ 1/05 DQ45 —a— 1105
DQ14 —Ar 1/0 6 DQ46 — A~ 110 6
DQ15—A~ 107 DQ47 — - 1107
DQS2 DQS6
DQS2 ——  MW——————— DQS6 ——— AMN—————————
DM2 ﬂv—’ DM6 —N—I
DM CS DQS DQS| DM CS DQS DQS|
DQ16 —A— 1100 DQ48 —A— 1100
DQ17 —A 110 1 D2 DQ49 —A— 1/0 1 D6
DQ18 —M— 1/0 2 DQ50 —AM 1/0 2
DQ19—AW— 1103 DQ51 —A— 110 3
DQ20 —A I/0 4 DQ52 —A 1/0 4
DQ21—A— 1/05 DQ53 —A 1105
DQ22 — | 1106 DQ54 —A~— 110 6
DQ23 — A 1107 DQ55 — A 1107
DQS3 DQS7
DQS3 —  W———————— DQS7 — W———————————
DM3 ﬁN—’ DM7 —N—\
DM NU/ CS DQS DQS| DM CS DQS DQS|
DQ24 —A— 1/0 0 DQ56 —A*— 1/0 0
DQ25—A— 1/0 1 D3 DQ57 —A— 110 1 D7
DQ26 —A— 1/0 2 DQ58 —A— 110 2
DQ27 —\— 1103 DQ59 — A 110 3
DQ28 —Ar 1/0 4 DQ60 —A~ 1/0 4
DQ29 — A\ 1105 DQ61 —A— /05
DQ30 —A~ 1/0 6 DQ62 —A~— 110 6
DQ31—A 107 DQ63 — A 1107
Serial PD Vbpspb Serial PD
sct Voo/Vopg T DO - D7 * Clock Wiring
WP «— SDA S =
A0 AL A2 VREF 4— Do-07 ﬁ'gﬁtk DDR2 SDRAMSs
77 \ | —
SAO SAL SA2 Ves I *CKO/CKO | 2 DDR2 SDRAMs
*CK1/CK1 3 DDR2 SDRAMs
*CK2/CK2 3 DDR2 SDRAMs

BAO - BAL —W—— BAO0-BAl : DDR2 SDRAMSs DO - D7
*Wire per Clock Loading

- _— -, : - - .
A0 - A13 A0-A13 : DDR2 SDRAMSs DO - D7 Table/Wiring Diagrams

RAS — W RAS : DDR2 SDRAMSs DO - D7
CAS —W— CAS: DDR2 SDRAMs DO - D7

Notes :
[ — . - N
CKE C_KE + DDR2 SDRAMs DO - D7 1. DQ,DM, DQS/DQS resistors : 22 Ohms ~ 5%.
WE ——W— WE : DDR2 SDRAMs DO - D7 2. BAX, Ax, RAS, CAS, WE resistors : 5.1 Ohms 5%.

ODT0O —— ODT : DDR2 SDRAMs DO - D7
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ProMOS TECHNOLOGIES

Pin Configuration (front/back side)

(240-pin DIMM Front)

(240- pin DIMM Back)

V916764K24QC

PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL PIN [SYMBOL| PIN [SYMBOL | PIN [SYMBOL | PIN | SYMBOL
1 VREF 31| DQ19 | 61 A4 91 Vss 121 Vss 151 Vss 181| VbbQ |211| DM5
2 Vss 32 Vss 62 | VDDQ | 92 | DQS5# 122| DQ4 |152| DQ28 |182 A3 212 NC
3 DQO 33 | DQ24 | 63 A2 93 | DQS5 123| DQ5 |153| DQ29 |183 Al 213 Vss
4 DQ1 34 | DQ25 | 64 VDD 94 Vss 124 Vss 154| Vss 184| VbD |214| DQ46
5 Vss 35 Vss 65 Vss 95 | DQ42 125| DMO |155| DM3 [185| CKO |[215| DQ47
6 | DQSO# | 36 | DQS3# | 66 Vss 96 | DQ43 126 NC 156 NC 186 | CKO# |216 Vss
7 DQSO | 37 | DQS3 | 67 VDD 97 Vss 127 Vss 157 Vss 187| Vbbp |217| DQ52
8 Vss 38 Vss 68 NC 98 | DQ48 128| DQ6 |158| DQ30 |188 A0 218 | DQ53
9 DQ2 39 | DQ26 | 69 VDD 99 | DQ49 129| DQ7 |159| DQ31 [189| Vbbb 219 Vss

10 DQ3 | 40 | DQ27 | 70 | A1O/AP |100 Vss 130 Vss 160 Vss 190| BA1 |220| CK2
11 Vss 41 Vss 71 BAO |101| SA2 131| DQ12 |161 NC 191| VbbQ |221| CK2#
12 DQ8 | 42 NC 72 | VbbQ 102 NC 132| DQ13 |162 NC 192 | RAS# |222 Vss
13 DQ9 | 43 NC 73 | WE# 103 Vss 133 Vss 163 Vss 193| SO# |223| DM6
14 Vss 44 Vss 74 | CAS# |104| DQS6# 134| DM1 |164 NC 194| VbbQ |224 NC
15 | DQS1# | 45 NC 75| VbbQ |105| DQS6 135 NC 165 NC 195| ODTO |225 Vss
16 | DQS1 | 46 NC 76 NC 106 Vss 136 Vss 166 Vss 196 Al3 |226| DQ54
17 Vss 47 Vss 77 NC 107| DQ50 137| CK1 |167 NC 197| Vbb |227| DQ55
18 NC 48 NC 78 | VbbQ |[108| DQ51 138 | CKi1# |168 NC 198 Vss 228 Vss
19 NC 49 NC 79 Vss 109 Vss 139 Vss 169 Vss 199 | DQ36 |229| DQ60
20 Vss 50 Vss 80 | DQ32 |110| DQ56 140| DQ14 |170| VbpbQ (200 DQ37 |230| DQ61
21| DQ10 |51 | VbpbQ | 81| DQ33 |111| DQ57 141| DQ15 |171 NC 201 Vss 231 Vss
22| DQ11 |52 | CKEO | 82 Vss 112 Vss 142 Vss 172| Vobb |[202| DM4 |232| DM7
23 Vss 53 VDD 83 | DQS4# |113| DQS7# 143| DQ20 |173 NC 203 NC 233 NC
24 | DQ16 | 54 NC 84 | DQS4 |114| DQS7 144| DQ21 |174 NC 204 Vss 234 Vss
25| DQ17 |55 NC 85 Vss 115 Vss 145 Vss 175| VbpbQ |[205| DQ38 |235| DQ62
26 Vss 56 | VbbQ |86 | DQ34 |116| DQ58 146| DM2 |176| Al2 |206| DQ39 |236| DQ63
27 | DQS2# | 57 All 87 | DQ35 |117| DQ59 147 NC 177 A9 207 Vss 237 Vss
28 | DQS2 | 58 A7 88 Vss 118 Vss 148 Vss 178| Vbbb |[208| DQ44 |238| VDDSPD
29 Vss 59 VDD 89 | DQ40 |119| SDA 149| DQ22 |179 A8 209| DQ45 |239| SAO
30 | DQ18 | 60 A5 90 | DQ41 120 SCL 150| DQ23 |180 A6 210 Vss 240 SAl
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ProMOS TECHNOLOGIES V916764K24QC

Pin Description

Symbol Type Function
CKO-CK2 CK and CK# are differential clock inputs. All the SDRAM addr/cntl inputs are sampled on the crossing
Input of positive edge of CK and negative edge of CK#. Output (read) data is reference to the crossing of
CKO#-CK2# CK and CK# (Both directions of crossing)
CKEO-CKE1 Inout Activates the SDRAM CK signal when high and deactivates the CK Signal When low. By deactivat-
P ing the clocks, CKE low initiates the Powe Down mode, or the Self-Refresh mode
Enables the associated SDRAM command decoder when low and disables the command decoder
SO#-S1# Input  |when high. When the command decoder is disbled, new command are ignored but previous opera-
tions continue. This signal provides for external rank selection on systems with multiple ranks
RAS#, CAS#, WE#| Input RAS#, CAS#, WE# (ALONG WITH CS#) define the command being entered.
. When high, termination resistance is enabled for all DQ, DQ# and DM pins, assuming the function is
ODTO-ODTL Input enabled in the Extended Mode Register Set (EMRS).
VREr Supply |Reference voltage for SSTL 18 inputs.
v Suppl Power supply for the DDR Il SDRAM output buffers to provide improved noise immunity. For all cur-
bDQ PPY | rent DDR2 unbuffered DIMM designs, VDDQ shares the same power plane as VDD pins.
BAO-BA1 Input | Selects which SDRAM BANK of four is activated.
During a Bank Activate command cycle, Address input defines the row address (RA0-RA13)
During a Read or Write command cycle, Address input defines the colum address, In addition to the
column address, AP is used to invoke autoprecharge operation at the end of the burst read or write
AO0-A13 Input  |cycle. If AP is high, autoprecharge is selected and BAO, BA1 defines the bank to be precharged. If
AP is low, autoprecharge is disbled. During a precharge command cycle, AP is used in conjunction
with BAO, BAL1 to control which bank(s) to precharge. If AP is high, all banks will be precharged
regardless of the state of BAO, BAL. If AP is low, BAO, BAlare used to define which bank to pre-
charge.
DQO0-DQ63 . .
CBO-CB7 In/Out | Data and Check Bit Input/Output pins.
DM is an input mask signal for write data. Input data is masked when DM is sampled High coincident
DMO0-DM8 Input  |with that input data during a write access. DM is sampled on both edges of DQS. Although DM pins
are input only, the DM loading matches the DQ and DQS loading.
Ny Suppl Power and ground for DDR2 SDRAM input buffers, and core logic. VDD and VDDQ pins are tied to
DD ¥sS PRy Vpp/Vppo blanes on these modules.
DQS0-DQS8 In/out Data strobe for input and output data. its edge-aligned with read data, center aligned with write data.
DQSO0#-DQS8# DQS# is only used when differential data strobe mode is enabled via the LOAD MODE command.
. These signals and tied at the system planar to either Vgg or Vpp to configure the serial SPD EER-
SAD-SA2 Input POM address range.
SDA In/out This bidirectional pin is used to transfer data into or out of the SPD EEPROM. A resistor must be
connected from the SDA bus line to VDD to act as a pullup on the system board.
scL Inout This signal is used to clock data into and out of the SPD EEPROM. A resistor may be connected
P from the SCL bus time to VDD to act as a pullup onthe system board.
Vpp SPD Supply Power supply for SPD EEPROM. This supply is separate from the Vpp/Vppg power plane.

EEPROM supply is operable from 1.7V to 3.6V.
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ProMOS TECHNOLOGIES V916764K24QC

Serial Presence Detect Information

Bin Sort:
E4 (PC2-4200 @ CL4) G5 (PC2-6400 @ CL5)
F5 (PC2-5300 @ CL5) G6 (PC2-6400 @ CL6)
Function Supported Hex value
Byte # Function described E4 F5 G5 G6 E4 F5 G5 | G6
0 Defines # of Bytes written into serial memory at module man- 128bytes 80h
ufacturer
1 Total # of Bytes of SPD memory device 256bytes 08h
2 Fundamental memory type SDRAM DDR2 08h
3 # of row address on this assembly 14 OEh
4 # of column address on this assembly 10 0Ah
5 Module attributes-Number of DIMM Ranks, Package and 1.18in., Single rank 60h
Height
6 Data width of this assembly 64 bits 40h
7| Data width of this assembly - 00h
8 VDDQ and interface standard of this assembly SSTL 1.8V 05h
9 DDR SDRAM cycle time at CL=X 3.75ns 3.0ns 2.5ns 2.5ns 3Dh 30h 25h 25h
10 DDR SDRAM Access time from clock at CL=X +0.50ns | £0.45ns | £0.40ns | +0.40ns | 50h 45h 40h 40h
11 DIMM configuration type(Non-parity, Parity, ECC) Unbuffered 00h
12 Refresh rate & type 7.8us & Self refresh 82h
13 Primary DDR SDRAM width x8 08h
14 Error checking DDR SDRAM data width N/A 00h
15 Reserved - 00h
16 DDR SDRAM device attributes : Burst lengths supported 4,8 0Ch
17 DDR SDRAM device attributes : # of banks on each DDR 4 banks 04h
SDRAM
18 DDR SDRAM device attributes : CAS Latency supported 3,45 4,5,6 38h 70h
19 DIMM Mechanical Thickness <4.10mm 01lh
20 DDR2 DIMM Type UDIMM 02h
21 DDR2 SDRAM module attributes - 00h
22 DDR2 SDRAM device attributes : General PASR/ODT 500hm/Weak driver 07h
23 DDR SDRAM cycle time at CL=X-1 3.75ns 3.75ns | 3.75ns | 3.0ns | 3Dh | 3Dh | 3Dh | 30h
24 DDR SDRAM Access time from CL=X-1 +0.50ns | £+0.50ns | +0.5ns | +0.45ns| 50h 50h 50h 45h
25 DDR SDRAM cycle time at CL=X-2 5.0ns +0.375ns 50h 3Dh
26 DDR SDRAM Access time from CL=X-2 +0.60ns +0.50ns 60h 50h
27 Minimum row precharge time (=tgp) 15ns 15ns 12.5ns 15ns 3Ch | 3Ch 32h 3Ch
28 Minimum row activate to row active delay (=trrp) 7.5ns 7.5ns 7.5ns 7.5ns 1Eh | 1Eh | 1Eh | 1Eh
29 Minimum RAS to CAS delay (=tgcp) 15ns 15ns 12.5ns | 15ns | 3Ch | 3Ch | 32h | 3Ch
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ProMOS TECHNOLOGIES V916764K24QC

Function Supported Hex value
Byte # Function described E4 F5 G5 G6 E4 F5 G5 G6

30 Minimum RAS pulse with tRAS (=tras) 45ns 45ns 45ns 45ns 2Dh | 2Dh | 2Dh | 2Dh
31 Module Rank density 512MB 80h
32 Command and address signal input setup time 0.25ns 0.20ns |0.175ns | 0.175ns | 25h 20h 17h 17h
33 Command and address signal input hold time 0.37ns 0.27ns | 0.250ns | 0.250ns | 37h 27h 25h 25h
34 Data signal input setup time 0.10ns 0.05ns | 0.05ns | 0.05ns | 10h 05h 05h 05h
35 Data signal input hold time 0.22ns 0.17ns |0.125ns|0.125ns| 22h 17h 12h 12h
36 Write Recovery Time (=tyr) 15ns 3Ch
37 Write to Read CMD delay (=tyTR) 7.5ns ‘ 7.5ns | 7.5ns ‘ 7.5ns | 1Eh | 1Eh | 1Eh | 1Eh
38 Read to Precharge CMD delay (=tgtp) 7.5ns 1Eh
39 Mem Analysis Probe 00 00 00 00 00
40 Extension for bytes 41 and 42 00 00 00 00 00
41 SDRAM device minimum active to active/auto-refresh time 60ns 60ns |57.25ns| 60ns 3Ch | 3Ch 39h 3Ch

(tre)
42 SDRAM device minimum active to autorefresh to active/auto- 105ns 69h

refresh time (=tggc)
43 SDRAM device maximum device cycle time (=tck max) 8ns 80h

44 SDRAM device maximum skew between DQS and DQ sig- 0.3ns 0.24ns | 0.20ns | 0.20ns | 1Eh 18h 14h 14h
nals (:tDQSQ)

45 SDRAM device maximum read datahold skew factor (=tgns) | 0.40ns 0.34ns | 0.30ns | 0.30ns | 28h 22h 1Eh 1Eh

46 PLL Relock Time - 00h

47 Tcase max , DT4AR4W 95'C/2.9'C | 95'C/1.3'C 00 00 57h 53h 00h 00h

48 Thermal Resistance of DRAM Package from Top (Case) to 69'C/W | 69'C/W 00 00 8Ah 8Ah 00h 00h
Ambient

49 DRAM case Temperature Rise from Ambient due to Active 7.7C1/ 9C/ 00 00 6Bh 7Bh 00h 00h
Precharge / Mode Bits (DT0/Mode Bits) Support / | Support /

Support | Support

50 DRAM case Temperature Rise from Ambient due to Pre- 5.9C 6.6'C 00 00 3Bh 42h 00h 00h
charge / Quiet Standy (DT2N/DT20)

51 DRAM case Temperature Rise from Ambient due to Pre- 1.0C 1.0C 00 00 46h 46h 00h 00h
charge Power-Down (DT2P)

52 DRAM case Temperature Rise from Ambient due to Active 7.2C 7.9C 00 00 30h 34h 00h 00h
Standy (DT3N)

53 DRAM case Temperature Rise from Ambient due to Active 3.9C 4.6"C 00 00 4Fh 5Ch 00h 00h
Power-Down with Fast PDN Exit (DT3Pfast)

54 DRAM case Temperature Rise from Ambient due to Active 1.6'C 1.6C 00 00 3Fh 3Fh 00h 00h
Power-Down with Slow PDN Exit (DT3Pslow)

55 DRAM case Temperature Rise from Ambient due to Page 19.7C/ | 23.6C/ 00 00 62h 76h 00h 00h
Open Burst Read / DT4R4W Mode bit (DT4R/DT4R4W) DT4W DT4w

greater | greater
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ProMOS TECHNOLOGIES V916764K24QC
Function Supported Hex value
Byte # Function described E4 F5 G5 G6 E4 F5 G5 | G6
56 DRAM case Temperature Rise from Ambient due to Burst Re{ 22.3'C 23.6'C 00 00 2Dh 2Fh 00h 00h
fresh (DT5B)
57 DRAM case Temperature Rise from Ambient due to Bank In-| 28.8'C 28.8'C 00 00 3Ah 3Ah 00h 00h
terleave Reads with Auto-Precharge (DT7)
58 - 61 | Superset information (may be used in future) - 00h
62 SPD Revision 1.2 12h
63 Checksum for Bytes 0 ~ 62 - 0Dh ‘ F8h ‘ 32h ‘ 13h
64 Manufacturer JEDEC ID code ProMOS 40h
65-71 | ....... Manufacturer JEDEC ID code 00h
72 Manufacturing location 02=Taiwan 05=China 0A=S-CH
04=Malaysia
73-90 | Module part number (ASCII) V916764K24QC
91 Manufacturer revison code (For PCB) 0 00
92 Manufacturer revison code (For component) 0 00
93 Manufacturing date (Year) in BCD. Example: Year 2006 = - -
06h
94 Manufacturing date (Week) in BCD. Example: Week 28 = 28h - -
95~98 | Assembly serial # - -
99~127 | Manufacturer specific data (may be used in future) Undefined 00h
128~255| Open for customer use Undefined 00h
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ProMOS TECHNOLOGIES

Absolute Maximum DC Ratings
Parameter Symbol MIN MAX UNITS
VDD Supply Voltage relative to VSS VDD -1.0 23 \%
VDDQ Supply Voltage relative to VSS VDDQ -0.5 2.3 \Y
VDDL Supply Voltage relative to VSS VDDL -0.5 2.3 \%
Voltage on any pin relative to VSS VIN, VOUT -0.5 2.3 \%
Storage Temperature Tste -55 100 °c

V916764K24QC

Note: Stresses greater than those listed under Absolute Maximum Ratings may cause permanent damage to the

device.

AC & DC Operating Conditions

Recommended DC Operating Conditions

Parameter Symbol MIN NOM MAX UNITS | Notes
VDD Supply Voltage relative to VSS VDD 1.7 1.8 1.9 \ 1
VDDQ Supply Voltage relative to VSS VDDQ 1.7 1.8 1.9 \Y, 4
VDDL Supply Voltage relative to VSS VDDL 1.7 1.8 1.9 \% 4
1/0 Reference Voltage VREF 0.49xVDDQ | 0.50xVDDQ | 0.51xVDDQ \% 2
1/0 Termination Voltage(system) VTT VREF-0.04 VREF VREF+0.04 \% 3

Note:

1. VDD and VDDQ must track each other. VDDQ must be less than or equal to VDD.

2. VREF is expected to equal to VDDQ)/2 of the transmitting device and to track variations in the DC level of the same.

Peak to Peak AC noise on the VREF may not exceed +/-2% VREF(DC).
3. VTT of the transmitting device must track VREF of receiving device.
4., VDDQ tracks with VDD; VDDL tracks with VDD.

Input Electrical Characteristics and operating Conditions

Input DC Logic Levels

Parameter Symbol MIN MAX UNITS

Input High (Logic 1) Voltage VIH(DC) VREF+0.125 VDDQ+0.3 \%

Input Low (Logic 0) Voltage VIL(DC) -0.3 VREF-0.125 \%
Input AC Logic Levels

Parameter Symbol DDR2 533 DDR2 667, 800
MIN MAX MIN MAX UNITS

ac input logic high VIH(AC) VREF+0.250 - VREF+0.20 - \

ac input logic low VIL(AC) - VREF-0.250 - VREF-0.20 \%
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ProMOS TECHNOLOGIES V916764K24QC

DDR2 IDD Current Definitions

Symbol | Proposed Conditions Units | Notes
IDDO Operating one bank active-precharge current;
tCK = ICK(IDD), tRC = tRC(IDD), tRAS = tRASmIn(IDD); CKE is HIGH, CS\ is HIGH between valid com- mA

mands; Address bus inputs are SWITCHING; Data bus inputs are SWITCHING

IDD1 Operating one bank active-read-precharge current;
IOUT = 0mA; BL = 4, CL = CL(IDD), AL = 0; ICK = tCK(IDD), {RC = tRC (IDD), IRAS = tRASmIn(IDD), tRCD mA
=IRCD(IDD); CKE is HIGH, CS\ is HIGH between valid commands; Address businputs are SWITCHING;
Data pattern is same as IDD4W

IDD2P Precharge power-down current;
All banks idle; tCK = ICK(IDD); CKE is LOW; Other control and address bus inputs are STABLE; Data bus mA
inputs are FLOATING

IDD2Q Precharge quiet standby current;

All banks idle; {CK = tCK(IDD); CKE is HIGH, CS\ is HIGH; Other control and address bus inputsare STA- mA
BLE; Data bus inputs are FLOATING

IDD2N Precharge standby current;

All banks idle; ICK = tCK(IDD); CKE is HIGH, CS\ is HIGH; Other control and address bus inputs are mA
SWITCHING; Data bus inputs are SWITCHING

IDD3P Active power-down current; Fast PDN Exit MRS(12) = OmA mA
All banks open; ICK = ICK(IDD); CKE is LOW; Other control and
address bus inputs are STABLE; Data bus inputs are FLOATING Slow PDN Exit MRS(12) = 1ImA mA
IDD3N Active standby current;
All banks open; {CK = tCK(IDD), tRAS = tRASmax(IDD), IRP = tRP(IDD); CKE is HIGH, CS\ is HIGH mA
between valid commands; Other control and address bus inputs are SWITCHING; Data bus inputs are
SWITCHING

IDD4W Operating burst write current;
All banks open, Continuous burst writes; BL = 4, CL = CL(IDD), AL = 0; ICK = ICK(IDD), IRAS = IRAS- mA
max(IDD), tRP = IRP(IDD); CKE is HIGH, CS\ is HIGH between valid commands; Address bus inputs are
SWITCHING; Data bus inputs are SWITCHING

IDD4R Operating burst read current;
All banks open, Continuous burst reads, IOUT = 0mA; BL = 4, CL = CL(IDD), AL = 0; {CK = {CK(IDD), IRAS mA

=RASmax(IDD), {RP = IRP(IDD); CKE is HIGH, CS\ is HIGH between valid commands; Address bus
inputs are SWITCHING; Data pattern is same as IDD4W

IDD5B Burst auto refresh current;
{CK = ICK(IDD); Refresh command at every tRFC(IDD) interval; CKE is HIGH, CS\ is HIGH between valid mA
commands; Other control and address bus inputs are SWITCHING; Data bus inputs are SWITCHING
IDD6 Self refresh current; Normal mA
CK and CK\ at 0V; CKE 0.2V; Other control and address bus inputs
are FLOATING; Data bus inputs are FLOATING Low Power mA
IDD7 Operating bank interleave read current;
All bank interleaving reads, IOUT = OmA; BL = 4, CL = CL(IDD), AL = tRCD(IDD)-1*{CK(IDD); ICK =
{CK(IDD), IRC = IRC(IDD), IRRD = tRRD(IDD), IRCD = 1*CK(IDD); CKE is HIGH, CS\ is HIGH between mA

valid commands; Address bus inputs are STABLE during DESELECTSs; Data pattern is same as IDD4R;
Refer to the following page for detailed timing conditions
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ProMOS TECHNOLOGIES V916764K24QC
DDR2 IDD Current Table
E4 F5 G5 G6
Symbol PC2-4200@CL4 PC2-5300@CL5 PC2-6400@CL5 PC2-6400@CL6 Unit
IDDO 640 640 720 800 mA
IDD1 720 720 720 800 mA
IDD2P 64 64 64 64 mA
IDD2Q 240 240 320 320 mA
IDD2N 240 320 320 400 mA
IDD3P  |Fast PDN Exit MR[12]=0 240 240 240 280 mA
Slow PDN Exit MR[12]=1 96 96 96 96 mA
IDD3N 320 400 400 480 mA
IDD4R 640 800 960 1120 mA
IDD4W 720 960 1120 1280 mA
IDD5B 1200 1200 1280 1280 mA
IDD6 Normal 64 64 64 64 mA
Low Power 32 32 32 32 mA
IDD7 1680 1680 1760 1840 mA
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ProMOS TECHNOLOGIES

AC Characteristics (AC operating conditions unless otherwise noted)

V916764K24QC

(DDR2-533) (DDR2-667) (DDR2-800) (DDR2-800)
-E4 -F5 -G5 -G6
Parameter Symbol| Min Max Min Max Min Max Min | Max Unit
Row Cycle Time trc 60 - 60 - 57.25 - 60 - ns
Auto Refresh Row Cycle Time trRrc 105 - 105 - 105 - 105 - ns
Row Active Time tras 45 70K 45 70K 45 70K 45 70K ns
Row Address to Column Address Delay trep 15 - 15 - 125 - 15 - ns
Row Active to Row Active Delay (x4 & x8) tRRD 7.5 - 7.5 - 7.5 - 7.5 - ns
Row Active to Row Active Delay (x16) tRRD 10 - 10 - 10 - 10 - ns
Column Address to Column Address Delay tcep 2 - 2 - 2 - 2 - CLK
Row Precharge Time trp 15 - 15 - 12.5 - 15 - ns
Write Recovery Time twr 15 - 15 - 15 - 15 - ns
Last Data-In to Read Command tpRL 1 - 1 - 1 - 1 - CLK
Auto Precharge Write Recovery + Precharge tbaL  |twr Hrp - twr Hrp - twr Hrp - twr Hrp - ns
Time
System Clock Cycle CAS Latency =3 tek 5 8 5 8 5 8 - - ns
Time CAS Latency = 4 3.75 8 3.75 8 3.75 8 3.75 8 ns
CAS Latency =5 3.75 8 3 8 25 8 3 8 ns
CAS Latency = 6 - - - - - - 2.5 8 ns
Clock High Level Width tcn 0.45 0.55 0.45 0.55 0.45 0.55 0.45 0.55 CLK
Clock Low Level Width teL 0.45 0.55 0.45 0.55 0.45 0.55 0.45 0.55 CLK
Data-Out edge to Clock edge Skew tac -0.50 0.50 -0.45 0.45 -0.40 0.40 -0.40 0.40 ns
DQS-Out edge to Clock edge Skew tbosck -0.45 0.45 -0.40 0.40 -0.35 0.35 -0.35 0.35 ns
DQS-Out edge to Data-Out edge Skew tboso - 0.30 - 0.24 - 0.20 - 0.20 ns
Data-Out hold time from DQS toH tHPmin - tHPmin - tHPmin - tHPmin - ns
-loHs -loHs -loHs tgHs
Data hold skew factor tons - 400 - 340 - 300 - 300 ps
Clock Half Period thp tehL - tehL - tehL - tehiL - ns
min min min min
Input Setup Time (fast slew rate) tis 250 - 200 - 175 - 175 - ps
Input Hold Time (fast slew rate) tiy 375 - 275 - 250 - 250 - ps
Input Pulse Width tipw 0.60 - 0.60 - 0.60 - 0.60 - CLK
Write DQS High Level Width tbosH 0.35 0.35 0.35 0.35 CLK
Write DQS Low Level Width tposL 0.35 0.35 0.35 0.35 CLK
CLK to First Rising edge of DQS-In tbgss WL- WL+ WL- WL+ WL- WL+ WL- WL+ CLK
0.25tck | 0.25tck | 0.25tck | 0.25tck | 0.25tck | 0.25tck | 0.25tck | 0.25tck
Data-In Setup Time to DQS-In (DQ & DM) tos 100 - 50 - 50 - 50 - ps
Data-in Hold Time to DQS-In (DQ & DM) toH 225 - 175 - 125 - 125 - ps
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ProMOS TECHNOLOGIES

V916764K24QC

(DDR2-533) (DDR2-667) (DDR2-800) (DDR2-800)
-E4 -F5 -G5 -G6

Parameter Symbol| Min Max Min Max Min Max Min | Max Unit
DQS falling edge to CLK rising Setup Time tbss 0.2 - 0.2 - 0.2 - 0.2 - CLK
DQS falling edge from CLK rising Hold Time tbsH 0.2 - 0.2 - 0.2 - 0.2 - CLK
DQ & DM Input Pulse Width topw 0.35 - 0.35 - 0.35 - 0.35 - CLK
Read DQS Preamble Time trPRE 0.9 1.1 0.9 1.1 0.9 1.1 0.9 1.1 CLK
Read DQS Postamble Time trpsT 0.4 0.6 0.4 0.6 0.4 0.6 0.4 0.6 CLK
Write DQS Preamble Setup Time twPRES 0 - 0 - 0 - 0 - CLK
Write DQS Preamble Hold Time tWPREH 0.25 - 0.25 - 0.25 - 0.25 - CLK
Write DQS Postamble Time twpsT 0.4 0.6 0.4 0.6 0.4 0.6 0.4 0.6 CLK
Internal read to precharge command delay trTP 7.5 - 7.5 - 7.5 - 7.5 - ns
Internal write to read command delay twTR 7.5 - 7.5 - 7.5 - 7.5 - ns
Data out high impedance time from CLK/CLK thz tacminy | tacmax) | tacmin) | tacimax) | tacmin) | tacmax) | tacmin) | tac(max) ns
Data out low impedance time from CLK/CLK t 2 tacmin) | tacmax) | tacminy | tacmax) | tacminy | tacimax) | tacmin) | tacmax) | NS
Mode Register Set Delay tMRD 2 - 2 - 2 - 2 - CLK
Exit Self Refresh to Non-Read Command txsnr | tRect10 - trpct10 - trpct10 - trpct10 - ns
Exit Self Refresh to Read Command txsrD 200 - 200 - 200 - 200 - CLK
Exit Precharge Power Down to any non-Read txp 2 - 2 - 2 - 2 - CLK
Command
Exit Active Power Down to Read Command txARD 2 - 2 - 2 - 2 - CLK
Exit Active Power Down to Read Command | tyarps 6-AL - 6-AL - 6-AL - 6-AL - CLK
(Slow exit, Lower Power)
ODT drive mode output delay torr 0 12 0 12 0 12 0 12 ns
Minimum time clocks remains ON after CKE thelay | ISHCK tIS+tCK tIS+tCK tIS+CK ns
asynchronously drops LOW +tIH +tIH +tIH +tIH
CKE minimum high and low pulse width tekE 3 - 3 - 3 - 3 - CLK

V916764K24QC Rev 1.2 March 2008 13




ProMOS TECHNOLOGIES V916764K24QC

Package Dimension
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ProMOS TECHNOLOGIES

Label Information

Criteria of PC2-6400, PC2-5300, PC2-4200

m=Module Type

R=RDIMM, no address parity .
S=Small Outline DIMM("SO-DIMM") SPD Revision
U=Unbuffered DIMM ("UDIMM")

PC2- XXXXm - 555 -12- X X
DDR2 T7 LT

Module total capacity /
Number of ranks of memory installed x Device organization /
Module Speed /

CAS Latency —\ — Part Number

\V916764K24QXXX-XX
E 512MB 1RX8 DDR2-XXXMHz-CLXX
ProMOS PC2-XXXXm-555-12-XX =

TECHNOLOGIES XXXX/XXXXXXX , Assembly in Taiwan

X
L e L R LR LT

DIMM manufacture date code/trace code/Assembly place

"o
nqn
CL =5 (CLK) blank : not applicable
trep = 5 (CLK)

trp =5 (CLK)
Gerber file used for this design

Nmgqa
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Revision number of the reference design used

‘A" : Reference design for raw card A is used for this assembly
: Reference design for raw card B is used for this assembly
: Reference design for raw card C is used for this assembly
: Reference design for raw card D is used for this assembly
: Reference design for raw card E is used for this assembly
: None of the reference design were used for this assembly



ProMOS TECHNOLOGIES V916764K24QC

SALES OFFICES:

TAIWAN(Hsinchu)

NO. 19 LI HSIN ROAD

SCIENCE BASED IND. PARK

HSIN CHU, TAIWAN, R.O.C.

PHONE: 886-3-566-3952
FAX: 886-3-578-6028

TAIWAN(Taipei)
7F, NO. 102 MIN-CHUAN E. ROAD
SEC. 3, Taipei, Taiwan, R.0.C
PHONE: 886-2-2545-1213

FAX: 886-2-2545-1209

© Copyright ,ProMOS TECHNOLOGY.

WORLDWIDE OFFICES

USA(West) JAPAN
3910 NORTH FIRST STREET ONZE 1852 BUILDING 6F
SAN JOSE, CA 95134 2-14-6 SHINTOMI, CHUO-KU
PHONE: 408-433-6000 TOKYO 104-0041

FAX: 408-433-0952 PHONE: 81-3-3537-1400

FAX: 81-3-3537-1402

USA(East)

25 Creekside Road

Hopewell Jct, NY 12533

PHONE:845-223-1689
FAX:845-223-1684

Printed in U.S.A.

The information in this document is subject to change without ProMOS TECH subjects its products to normal quality control

notice.

sampling techniques which are intended to provide an assurance
of high quality products suitable for usual commercial applica-

ProMOS TECH makes no commitment to update or keep cur- tions. ProMOS TECH does not do testing appropriate to provide
rent the information contained in this document. No part of this 100% product quality assurance and does not assume any liabil-
document may be copied or reproduced in any form or by any ity for consequential or incidental arising from any use of its prod-
means without the prior written consent of ProMOS TECH. ucts. If such products are to be used in applications in which

personal injury might occur from failure, purchaser must do its
own quality assurance testing appropriate to such applications.
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