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Ordering Information

Part Numbers Description

SM564328578NW3R 32Mx64 (256MB), SDRAM, 144-pin SODIMM, Unbuffered, Non-ECC, 32Mx8 Based,
PC133, CL 3.0, 29.21mm.

SG564328578NW3R 32Mx64 (256MB), SDRAM, 144-pin SODIMM, Unbuffered, Non-ECC, 32Mx8 Based,
PC133, CL 3.0, 29.21mm, Green Module.
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Revision History

e June 17,2005
Updated the datasheet with the new Smart Modular logo.
Changed the datasheet part number from SM564328578NW3R to SU564328578NW 3R because of the addition of a Module
Process Technology.
Added the Ordering Information on page 1.
Added SG564328578NW3R to the Ordering Information on page 1.
Added SPD on pages 14, 15 & 16.

e June 3, 2003
Updated notes on the series termination on page 6.

e June 20,2001
Modified AC Characteristics (trcp) on page 10.

e May 1,2001
Datasheet released.
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256MByte (32Mx64) CMOS Synchronous DRAM Module - 32Mx8 Based

144-pin SODIMM, Unbuffered, Non-ECC

Features
+ Standard PC133 * Operating Voltage 3.3V
» Configuration Non-parity * Refresh 8K/64ms
* Cycle Time 7.5ns * Device Physicals 400mil TSOP
+ CAS# Latency 3.0 only * Lead Finish Gold
* Burst Length 1,2, 4,8 or Page * Length x Height 67.60mm x 29.21mm
» Burst Type Linear/Interleave * No. of sides . Double-sided
* No. of Internal » Mating Connector (Examples)
Banks per SDRAM 4 Horizontal : AMP-390113-6
144-pin SDRAM SODIMM Pin List
Pin |Pin Pin |Pin Pin |Pin Pin |Pin Pin |Pin Pin |Pin Pin |Pin Pin |Pin
No. | Name No. | Name No. | Name No. | Name No. |Name No. |Name No. |Name No. |Name
1 Vgs 2 Vgs 37 | DQ8 38 | DQ40 73 NC 74 | CLK1 109 | A9 110 | BAl
3 DQO 4 DQ32 39 | DQ9 40 | DQ41 75 Vgs 76 | Vgg 111 | A10/AP 112 | All
5 DQ1 6 DQ33 41 | DQI10 42 | DQ42 77 |NC 78 |NC 113 | Vpp 114 | Vpp
7 DQ2 8 DQ34 43 | DQI11 44 | DQ43 79 |NC 80 |[NC 115 | DQMB2 116 | DQMB6
9 |DQ3 10 |DQ35 45 | Vpp 46 | Vpp 81 |Vpp 82 | Vpp 117 |DQMB3 |118 | DQMB7
11 |Vpp 12 | Vpp 47 |DQI2 48 | DQ44 83 |DQI6 84 | DQ4s 119 |Vgg 120 |Vgg
13 |DQ4 14 | DQ36 49 | DQI3 50 | DQ45 85 |DQ17 86 | DQ49 121 |DQ24 122 | DQ36
15 |DQs 16 | DQ37 51 |DQl4 52 | DQ46 87 |DQI1S 88 | DQ30 123 | DQ25 124 | DQ57
17 |DQ6 18 | DQ38 53 | DQI5 54 | DQ47 89 | DQ1Y 90 |DQ51 125 | DQ26 126 | DQ58
19 |DQ7 20 | DQ39 55 | Vgg 56 | Vs 91 |Vgg 92 |Vgs 127 | DQ27 128 | DQ59
21 |Vgs 22 | Vgs 57 |NC 58 |NC 93 DQ20 94 | DQ52 129 | Vpp 130 | Vpp
23 | DQMBO 24 | DQMB4 59 |NC 60 |NC 95 DQ21 96 | DQ53 131 | DQ28 132 | DQ60
25 | DQMBI1 26 | DQMBS5 61 | CLKO 62 | CKEO 97 | DQ22 98 | DQ54 133 | DQ29 134 | DQ61
27 | Vpp 28 | Vpp 63 | Vpp 64 | Vpp 99 | DQ23 100 | DQ55 135 | DQ30 136 | DQ62
29 | A0 30 | A3 65 | RAS# 66 | CAS# 101 | Vpp 102 | Vpp 137 | DQ31 138 | DQ63
31 |Al 32 | A4 67 |WE# 68 |NC 103 | A6 104 | A7 139 | Vgg 140 | Vgg
33 |A2 34 | AS 69 | CSO# 70 | Al2 105 | A8 106 | BAO 141 | SDA 142 | SCL
35 | Vgs 36 | Vgs 71 |NC 72 |NC 107 |Vgg 108 |Vgg 143 | Vpp 144 | Vpp

( All specifications of this device are subject to change without notice.)
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Pin Description Table

Symbol Type Polarity Function
CLKO, CLK1 Input Positive The system clock inputs. All of the SDRAM inputs are sampled on the rising edge of their associated
Edge clock.

CKEO0 Input Active High Activates the SDRAM CLK signal when high and deactivates the CLK signal when low. By deactivating
the clocks, CKE low initiates the Power Down mode, or the Self Refresh mode.

CS0# Input Active Low Enables the associated SDRAM command decoder when low and disables decoder when high. When
decoder is disabled, new commands are ignored but previous operations continue.

RAS#, CAS#, Input Active Low When sampled at the positive rising edge of the clock, CAS#, RAS#, and WE# define the operations to be

WE# executed by the SDRAM.

BAO, BA1 Input - Selects which of the four internal SDRAM banks is activated.

A0~A9, Input - During a Bank Activate command cycle, A0-A12 defines the row address (RA0-RA12) when sampled at

A10/AP, the rising clock edge.

All1~A12 During a Read or Write command cycle, A0-A9 defines the column address (CA0-CA9) when sampled at
the rising clock edge. In addition to the column address, A10/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, BA1 defines
the bank to be precharged. If AP is low, autoprecharge is disabled.

During a Precharge command cycle, A10/AP is used in conjunction with BA0O, BA1 to control which
bank(s) to precharge. If AP is high, all banks will be precharged regardless of the state of BAO or BA1. If
AP is low, BAO and BA1 are used to define which bank to precharge.
DQO~DQ63 Input- - Data Input/Output pins.
Output

DQMBO~ Input Active High Data strobe for input and output data.

DQMB7

SDA Input- - This bidirectional pin is used to transfer data into or out of the SPD EEPROM. A resistor must be con-

Output nected on the system board from the SDA bus line to Vpp to act as a pullup.

SCL Input - This signal is used to clock data into and out of the SPD EEPROM. A resistor may be connected on the
system board from the SCL bus line to Vpp to act as a pullup.

Vpp, Vss Supply - Power and ground for the SDRAM input buffers and core logic.

NC Supply - No Connection.
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Block Diagram
CSo#
CKEO
S# CKE S# CKE
DQMB0 ———{ DQMB DQMB4 —— DQMB
DQO— /0 0 DQ32— /00
DQl—— /01 Ul DQ33— /01 U5
DQ2—1/0 2 DQ34—1/0 2
DQ3— /03 DQ35—1/03
DQ4— /04 DQ36— /0 4
DQ5S— /05 DQ37— /05
DQ6—1/0 6 DQ3§— /0 6
DQ7T— /07 DQ39— /07
S# CKE S# CKE
DQMB1 ————{ DQMB DQMB5 ———{ DQMB
DQ§—— /00 DQ40—— /0 0
DQY—— /01 U2 DQ4l— /01 Use
DQI0— /0 2 DQ42—1/0 2
DQll —— /03 DQ43 —1/03
DQl2—1/0 4 DQ44 ——1/0 4
DQ13—— /05 DQ45 —1/05
DQl4—————1/0 6 DQ46— /0 6
DQIS——1/0 7 DQ47——1/0 7
S# CKE S# CKE
DQMB2 ————{ DQMB DQMB6 ———— DQMB
DQl16— /0 0 DQ48§ — /0 0
DQ17—— /01 U3 DQ49———— /01 U7
DQI1§— /02 DQ50— /0 2
DQ19— /03 DQ51— /03
DQ20— /0 4 DQ52—1/0 4
DQ21 — /0§ DQ53— /05
DQ22—1/0 6 DQ54——1/0 6
DQ23 — /07 DQ55S— /07
S# CKE S# CKE
DQMB3 ——{ DQMB DQMB7 —{ DQMB
DQ24———1/0 0 DQ56 —1/0 0
DQ25—— /01 U4 DQ57— /01 U8
DQ26 —1/0 2 DQ58§ — /0 2
DQ27—1/03 DQ59—1/03
DQ2§— /0 4 DQ60 — /0 4
DQ29— 105 DQ61 — | 1/0'5
DQ30— /0 6 DQ62 —1/0 6
DQ31—— /07 DQ63 —— /07
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AO~A12 — 1o all SDRAMs (U1~US) SPD1
BAO, BAl —» to all SDRAMs (U1~US) SCL—SCT SDA e SDA
RAS# —> to all SDRAMs (U1~US)
CAS# —»to all SDRAMs (U1~US)
WE# — to all SDRAMs (U1~U8)
CKEO — to all SDRAMs (U1~US)
CSO# —to all SDRAMs (U1~US)

SERIAL PD
EEPROM

VpDp —| ’—Vss

Decoupling capacitors
to all devices.

Notes:
1. CLK signals are terminated using 10Q series resistors.
2. AO~A2 of serial PD EEPROM are grounded.
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DC Characteristics

Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Voltage on any pin relative to Vgg VIN, VouT -1.0~406 \Y%
Voltage on supply pins relative to Vgg VDDT -1.0~406 \Y%
Power Dissipation Pr 8 w
Operating Temperature Topr 0to +70 °C
Storage Temperature Tstg -55to +150 °C
Short Circuit Output Current Ios 50 mA

Recommended DC Operating Conditions

(Tp =0 to +70°C)
Parameter Symbol Min Typ Max Unit
Supply Voltage VpD 3.0 3.3 3.6 \Y%
Ground Vgg 0 0 0 \Y%
Input High Voltage Vg 2.0 - Vpp+0.3 \Y%
Input Low Voltage % -0.3 - 0.8 A%
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DC Characteristics (cont’d)

Capacitance

(Vpp =3.3V+0.3V, T4 =+25°C)
Parameter Symbol Max Unit
Input Capacitance (Address, RAS#, CAS#, WE#, CKEO, CS0#) Cn 30.4 pF
Input Capacitance (CLKO, CLK1) Cip 14 pF
Input Capacitance (DQMBO~DQMB7) Ci3 38 pF
Input/Output Capacitance (DQO~DQ63) Cyo 6 pF

Notes : Capacitance is sampled per Mil-Std-883.

Leakage Currents
(Vpp =3.3V+0.3V, Vgg = 0V)

Parameter Symbol Test conditions Min Max Unit

Input Leakage Current I ovV<V,£Vpp+03 -80 80 pA

Output Leakage Current Ioz OV<Vour < Vpp -10 10 pA
Doyt = Disable

Output High Voltage Vou High Iyt = -2mA 2.4 - mA

Output Low Voltage VoI, Low [yt = 2mA - 0.4 mA
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DC Characteristics (cont’d)

(Vpp = 3.3V£0.3V, Vgg = 0V, T, = 0 to +70°C)

Parameter Symbol Test Conditions Max Unit Notes
Operating Current: I Burst Length = 1, trc 2 trc(min.), 1600 mA 1
(One Bank Active) Ior, = OmA

Precharge Standby Current Icco CKE < Vi1 (max), tck = 1 CLK 32 mA

In Power-Down Mode: CKE & CLK < VIL max., tcg = o 32 mA
Precharge Standby Current Iccs CKE = Vigmin.)» CS# 2 ViH(min.), 800 mA

In Non Power—Down Mode: tcg = 1 CLK, Input signals are

changed one time during 2 CLKs
CKE 2 Vig(min.) CLK < Vi1, (max), 800 mA
tcg = o, Input signals are stable

Active Standby Current In Icca CKE < Vip(max.) tck =1 CLK 32 mA
Power-Down Mode: CKE & CLK < VI (max.)» lCK = 32 mA
Active Standby Current In Iccs CKE = Vigmin.)» CS# 2 ViH(min )- 800 mA
Non Power-Down Mode: tcg = 1 CLK, Input signals are

changed one time during 2 CLKs

CKE = Vig(min.), CLK £ V11, (max ), 800 mA

tcg = o, Input signals are stable
Operating Current: Icce Ior, =0mA, Page Burst, tccp = 2 CLKs 1600 mA 1
(One Bank Active)
Auto Refresh Current: Iccy tRc = trc min. 2880 mA 2
Self Refresh Current: Iccs CKE<02V 32 mA

Notes:

1. Measured with outputs open.
2. Refresh period is 64ms.
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AC Characteristics

Parameter E:tfncy Symbol Min Max Unit Notes
Clock Cycle Time CL=3 178)°¢ 7.5 - ns
CL=2 10.0 - ns
CLK High Pulse Width tcH 25 - ns
CLK Low Pulse Width teL 2.5 - ns
Access time from CLK CL=3 taC - 54 ns
CL=2 - 6.0 ns
CKE setup time teks 1.5 - ns
CKE hold time tekH 0.8 - ns
Address setup time tAS 1.5 - ns
Address hold time tAH 0.8 - ns
Command setup time tcss 1.5 - ns
Command hold time tosH 0.8 - ns
Data In setup time tps 1.5 - ns
Data In hold time tbH 0.8 - ns
Data Out to Hi-Z time CL=3 tHy, - 54 ns
CL=2 - 6.0 ns
Data Out to Lo-Z time trz 1.0 - ns
Data Out hold time ton 3.0 - ns
Active to Precharge Period tRAS 45 100000 ns
Active to Active Command time tRC 65 - ns
Active to Read/Write time tRCD 20 - ns
Bank to bank active time tRRD 15 - ns
Precharge to Active Period trp 20 - ns
Refresh Period tREF - 64 ms
Self Refresh Exit to Active time tXSR 75 - ns
Data In to Precharge Period tppL 2 - cycle
CAS# to CAS# delay time tceD 1 - cycle
CKE to clock disable/enable tCcKE 1 - cycle
DQM to input data delay tDID 0 - cycle
Write command to data delay tDwD 0 - cycle
Data in to Active Command tDAL 5 - cycle
MRS command to Active delay tMRD 2 - cycle
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Notes:

1. AC measurement assumes tp =1 ns. Reference level for timing of input signals is 1.4V.

2. Load condition is CL = 50 pF.

3. Maximum value is a reference value and a device may work at a slower untested clock rate.
4. toms t1,7, and tyyz define the times at which the output level achieves £200mV.

5. All the latency timings are measured in terms of clock period tcy k.
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Table 1: Command Truth Table

CKE
Function CS# | RAS# | CAS# | WE# | DQM | BA (1;11)0) ADDR | Notes
Previous | Current

Mode Register Set H X L L L L OP Code
Auto (CBR) Refresh H H L L L H X
Entry Self Refresh H L L L L H X

H X X X
Exit Self Refresh L H X X X X

L H H H
Single Bank Precharge H X L L H L X BA L X 2
Precharge all Banks H X L L H L X X H X
Bank Activate H X L L H H X BA Row Address 2
Write H X L H L L X BA L Column 2
Write with Auto-Precharge H X L H L L X BA H Column 2
Read H X L H L H X BA L Column 2
Read with Auto-Precharge H X L H L H X BA H Column 2
Burst Termination H X L H H L X X X 3,8
No Operation H X L H H H X X X X
Device Deselect H X H X X X X X X X
Clock Suspend Mode H L X X X X X X X X 4
Entry
Clock Suspend Mode L H H X X X X X X X 4
Exit
Data Write/Output Enable X X X X 5
Data Mask/Output Disable X X X X H 5
Power Down Mode Entry H X X X

H L X X X X 6,7

L H H X

Power Down ModeExit H X X X
L H X X X X 6,7
L H H X
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Notes:

N —

&

All of the SDRAM operations are defined by states of CS#, WE#, RAS#, CAS#, and DQM at the positive rising edge of the clock.
Bank Select (BAO, BA1): BAO, BA1 = 0,0 selects banks 0; BAO, BA1 = 0,1 selects bank 1; BAO, BA1 = 1.0 selects bank 2; BAO,
BA1 = 1,1 selects bank 3.

During a Burst Write cycle there is a zero clock delay, for a Burst Read cycle the delay is equal to the CAS# latency.

During normal access mode, CKE is held high and CLK is enabled. When it is low, it freezes the internal clock and extends data
Read and Write operations. One clock delay is required for mode entry and exit.

The DQM has two functions for the data DQ Read and Write operations. During a Read cycle, when DQM goes high at a clock
timing the data outputs are disabled and become high impedance after a two clock delay. DQM also provides a data mask function
for Write cycles. When it activates, the Write operation at the clock is prohibited (zero clock latency).

All banks must be precharged before entering the Power Down Mode. (If this command is issued during a burst operation, the
device state will be clock suspend mode.) The Power Down Mode does not perform any refresh operations, therefore the device
can’t remain in this mode longer than the Refresh period (tr ) of the device. One clock delay is required for mode entry and exit.
If CS# is low, then when CKE returns high, no command is registered into the chip for one clock cycle. A No Operation (NOP) or
Device Deselect command is required on the next edge following CKE going high.

Device state is full page burst operation. Use of this command to terminate other burst length operations is illegal.

Table 2: Mode Register Table

Address BAO,1 | An-Al0 A9 A8 A7 A6 A5 A4 A3 A2 Al A0
Function RFU RFU Operation Mode CAS Latency BT Burst Length
Operation Mode CAS Latency Burst Type Burst Length
A9 | A8 | A7 Mode A6 | A5 | A4 | Latency | A3 Type A2 | A1 | AO BT=0 BT=1
0 0 0 Prog. Burst length 0 0 0 Rsvd. 0 Sequential 0 0 0 1 1
1 0 0 Burst Read/Single 0 0 1 Rsvd. 1 Interleave 0 0 1 2 2
Write
0 1 0 2 0 1 0 4 4
0 1 1 3 0 1 1 8 8
1 0 0 Rsvd. 1 0 0 Rsvd. Rsvd.
1 0 1 Rsvd. 1 0 1 Rsvd. Rsvd.
1 1 0 Rsvd. 1 1 0 Rsvd. Rsvd.
1 1 1 Rsvd. 1 1 1 Full Page | Rsvd.
Note:

1.

RFU (Reserved for future use) should stay “0” during MRS cycle.
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Serial Presence Detect Table

Byte No. Byte Description Value Supported Value in Hex
0 # of bytes written into serial memory at module manufacturer 128 Bytes 80h
1 Total # of bytes of SPD memory device 256 Bytes 08h
2 Fundamental memory type SDRAM 04h
3 # of row address on this assembly 13 0Dh
4 # of column address on this assembly 10 0Ah
5 # of module rows on this assembly 1 01h
6 Data width of this assembly 64 40h
7 | Data width of this assembly - 00h
8 Voltage interface standard of this assembly LVTTL 01h
9 SDRAM cycle time from clock @ CAS latency of 3.0 7.5ns 75h
10 SDRAM access time from clock @ CAS latency of 3.0 5.4ns 54h
11 DIMM configuration type None 00h
12 Refresh rate & type SR, 7.8 82h
13 Primary SDRAM width 8 08h
14 Error checking SDRAM width - 00h
15 Minimum clock delay for back-to-back random column 1 01h
address
16 SDRAM device attributes : Burst lengths supported 1,2, 4, 8, Full 8Fh
17 SDRAM device attributes : # of banks on SDRAM device 4 04h
18 SDRAM device attributes : CAS latency 2.0,3.0 06h
19 SDRAM device attributes : CS latency CS# Latency =0 01h
20 SDRAM device attributes : Write latency WE# Latency =0 01h
21 SDRAM module attributes Non-Registered/Unbuf- 00h
fered DQM, address &
control, No PLL
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Serial Presence Detect Table (Contd.)

Byte No. | Byte Description Value Supported Value in Hex
22 SDRAM device attributes : General +/- 10% voltage tolerance, OEh
Burst Read Single bit Write
precharge all, auto pre-
charge
23 SDRAM cycle time (@ CAS latency of 2.0 10.0ns AOh
24 SDRAM access time (@ CAS latency of 2.0 6.0ns 60h
25 SDRAM cycle time (@ CAS latency of 1.0 - 00h
26 SDRAM access time (@ CAS latency of 1.0 - 00h
27 Minimum row precharge time (=tRP) 20ns 14h
28 Minimum row active to row active delay (=tRRD) 15ns OFh
29 Minimum RAS to CAS delay (=tRCD) 20ns 14h
30 Minimum activate precharge time (=tRAS) 45ns 2Dh
31 Module row density 256MB 40h
32 Command and Address signal input setup time 1.5ns 15h
33 Command and Address signal input hold time 0.8ns 08h
34 Data signal input setup time 1.5ns 15h
35 Data signal input hold time 0.8ns 08h
36~61 Superset information (may be used in future) Not used 00h
62 SPD data revision code 1.2 12h
63 Checksum for bytes 0~62 D2h
64 Manufacturer JEDEC ID code Continuation Code 7Fh
65 | Manufacturer JEDEC ID code SMART’s ID 94h
66~71 | ... Manufacturer JEDEC ID code Not Used FFh
72 Manufacturing location See Note 1 xxh
73~90 Manufacturer part # SU564328574NW3R P. No
91 Manufacturer revision code Rev 0 00h
92 | . Manufacturer revision code None FFh
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Serial Presence Detect Table (Contd.)

Byte No. Byte Description Value Supported Value in Hex

93 Manufacturing data (Year) Date Date

94 Manufacturing data (Week) Date Date

95~98 Assembly serial # Serial Number S. No

99~125 Manufacturer specific data SMART Modular

Technologies

126 System frequency for I00MHz 100MHz 64h

127 Intel Specification details 2,3 C7h

128~255 Unused storage locations FFh
Note:

1. Manufacturing Location:
00h - Undefined,
01h - Fremont, USA,
02h - Aguada, Puerto Rico,
03h - East Kilbride, Scotland,
04h - Penang, Malaysia,
05h - Bangalore, India,
06h - Sao Paulo, Brazil,
07h - Aguadilla, Puerto Rico,
08h - Mayaguez, Puerto Rico,
0%h - Santo Domingo, Dominican Republic,
0Ah - Dongguan, China,
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Physical Dimensions

144-pin 3.3V SODIMM Module

Front View
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( All dimensions are in millimeters with £0.15mm tolerance unless specified otherwise.)
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Timing Waveforms

Read Cycle
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Write Cycle
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Auto Refresh (CBR) Cycle
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Power Down Mode and Clock Mask
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Part Number Decode

S U 5 64 32
® ® 60 O 0

SMART Modular Technologies

7
®

8 3
® ©

© |oo

N W
® ©

® [

R
®

Module Process Technology
M : Legacy Tin-Lead Process
G :  Green Module (RoHS Compliant)

Product Category
5 : DRAM SIMM/DIMM

Module Data Bus Width
64 : x64

Module Address Depth
32 32M

Device Data Width
8 : x8

Special Device Feature
5 . Standard (4 Bank SDRAM)

Voltage/Mode
7 3.3V, Synchronous DRAM

Refresh/Power
8 : 8K Ref./Standard Power

Module Configuration
N : 144 pin Unbuffered, Non-parity

Device Physicals
W 144 Pin SODIMM - 256Mbit Device Based

CAS Latency
3 © CL=30only

® 606 600 uweE GO

Cycle Time (Clock Speed)
R : 7.5ns (PC133/133 MHz)
tRP=3,tRCD =3

Note : “U” in the part number should be replaced by user specified option.
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Disclaimer:

No part of this document may be copied or reproduced in any form or by any means, or transferred to any third party, without
the prior written consent of an authorized representative of SMART Modular Technologies, Inc. (“SMART”). The information
in this document is subject to change without notice. SMART assumes no responsibility for any errors or omissions that may
appear in this document, and disclaims responsibility for any consequences resulting from the use of the information set forth
herein. SMART makes no commitments to update or to keep current information contained in this document. The products
listed in this document are not suitable for use in applications such as, but not limited to, aircraft control systems, aerospace
equipment, submarine cables, nuclear reactor control systems and life support systems. Moreover, SMART does not recom-
mend or approve the use of any of its products in life support devices or systems or in any application where failure could
result in injury or death. If a customer wishes to use SMART products in applications not intended by SMART, said customer
must contact an authorized SMART representative to determine SMART’s willingness to support a given application. The
information set forth in this document does not convey any license under the copyrights, patent rights, trademarks or other
intellectual property rights claimed and owned by SMART. The information set forth in this document is considered to be
“Proprietary” and “Confidential” property owned by SMART.

ALL PRODUCTS SOLD BY SMART ARE COVERED BY THE PROVISIONS APPEARING IN SMART’S TERMS AND
CONDITIONS OF SALE ONLY, INCLUDING THE LIMITATIONS OF LIABILITY, WARRANTY AND INFRINGE-
MENT PROVISIONS. SMART MAKES NO WARRANTIES OF ANY KIND, EXPRESS, STATUTORY, IMPLIED OR
OTHERWISE, REGARDING INFORMATION SET FORTH HEREIN OR REGARDING THE FREEDOM OF THE
DESCRIBED PRODUCTS FROM INTELLECTUAL PROPERTY INFRINGEMENT, AND EXPRESSLY DISCLAIMS
ANY SUCH WARRANTIES INCLUDING WITHOUT LIMITATION ANY EXPRESS, STATUTORY OR IMPLIED WAR-
RANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

©1996 SMART Modular Technologies, Inc. All rights reserved.
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