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General Information

2GB 256MX72 DDR2 ULP UNBUFFERED ECC 200 PIN SO-CDIMM

Description:  The VL491T5666F is a 256MX 72 DDR2 SDRAM high density SO-CDIMM. This memory module consists
of nine CMOS 256Mx8 bit DDP with 8 banks DDR2 Synchronous DRAMs in BGA packages, a zero delay PLL
clock in BGA package, and a 2K EEPROM in 8-pin MLF package. This module is a 200-pin Dual-In line-
Memory Module and is intended for mounting into a connector socket. Decoupling capacitors are mounted on
the printed circuit board for each DDR2 SDRAM.

Features: Pin Name Function
* Unbuffered SO-CDIMM 0.700” module height AO~A13 Address Inputs
= Supports ECC error detection and correction BAO-BA2 Bank Address Inputs
¢ Data Transfer Rates: PC2-5300, PC2-4200 or PC2-3200
«  Utilizes 2Gbit DDP DDR2 SDRAM components DQ0~-DQ63 Data Input/Output
* Performance Range: 400Mb/sec/pin or 533Mb/sec/pin or 667Mb/sec/pin CBO~CB7 Check Bits
* Power Supply: Vdd =Vddq =1.8V + 0.1V DQS0~DQS8 Data Strobes
* On-die Termination (ODT)
« Differential data strobe (DQS, DQS#) option Daso#-Dass# Data Strobes Complement
+ Differential clock inputs (CK, CK#) ODTO, ODT1 On-die Termination Control
e 7.8us average periodic refresh interval CK.CK# Clock Input
e Programmable CAS# Latency: 3,4 & 5 CKEO. CKE1 Clock Enablos
* Posted CAS# additive Latency: 0, 1, 2, 3, and 4 i
CSO0#, CS1# Chip Selects

« Eight internal banks for concurrent operation (component)
e On memory PLL Clock RAS# Row Address Strobes
» Serial Presence Detect (SPD) with +1.7V to +3.6V EEPROM

i CAS# Column Address Strobes
» JEDEC Pin out
WE# Write Enable
DMO~DM8 Data Masks
VDD Voltage Supply 1.8V +/- 0.1V
A10/AP Address input/Autoprecharge
Order Informatlon . RESET# Register Reset Input
SPD Voltage supply 1.7V to
VDDSPD
'VL491T5666F-E6 M 36V

VSS Ground
SA0~SA1 SPD Address

DRAM MANUFACTURER

M - MICRON SDA SPD Data Input/Output
SCL SPD Clock Input

MODULE SPEED VREF SSTL_18 Refrence Voltage

E6: PC2-5300 @ CL5 NG No C ’

D5: PC2-4200 @ CL4 © ~onnec

CC: PC2-3200 @ CL3

VL : Lead-free/RoHS

Virtium Technology, Inc. 30052Tomas, Rancho Santa Margarita, CA92688
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Pin Configuration
200-PIN DDR2 SO-CDIMM FRONT 200-PIN DDR2 SO-CDIMM BACK
Pin | Name | Pin Name Pin Name Pin Name Pin | Name | Pin| Name | Pin| Name | Pin [ Name
1 VREF | 51 DQ18 101 VDD 151 VSS 2 VSS 52 VSS 102 A6 152 | VSS
3 DQ0 | 53 DQ19 | 103 A5 153 | DQS5# 4 DQ4 54 | DQ28 | 104 A4 154 | DM5
5 VSS | 55 VSS 105 A3 155 DQS5 6 DQ5 56 | DQ29 |[106| VDD | 156 VSS
7 DQ1 | 57 DQ24 | 107 A2 157 VSsS 8 VsS 58 VSS 108 A1 158 | DQ46
9 | DQSO0# | 59 DQ25 | 109| VDD 159 DQ42 10 DMO 60 DM3 110 A0 160 | DQ47
11 | DQSO | 61 VSS 11| A10/AP | 161| DQ43 12 VSS 62 VSS 12| BA1 162 | VSS
13| VvSS | 63 | DQS3# | 113 BAO 163 BN 14 DQ6 64 | DQ30 | 114 VDD | 164 | DQ52
15| DQ2 | 65 DQS3 | 115 RAS# | 165| DQ48 16 DQ7 66 DQ31 | 116 | WE# | 166 | DQ53
17 | DQ3 | 67 VSS 17 VDD 167 | DQ49 18 VSS 68 VSS 118 | CSO0# | 168 VSS
19 | VvSS | 69 DQ26 19 CAS# | 169 BN 20 DQ12 70 CB4 120 ODTO | 170 ( DMé
21| DQ8 | 71 DQ27 121 CS1# 171| DQS6# 22 DQ13 72 CB5 122 A13 172 VSS
23 | DQ9 | 73 VSS 123| VDD 173 | DQS6 24 VSS 74 VSS 124 VDD | 174 | DQ54
25 VSS 75 CBO 125 ODT1 175 VSS 26 DM1 76 DM8 126 CK 176 | DQ55
27 | DQS1# | 77 CB1 127 | NC/CS3# | 177 | DQ50 28 VSS 78 VSS 128 CK# | 178| VSS
29 | bQs1 | 79 VSS 129| DQ32 | 179| DQ51 30 DQ14 80 CB6 130 VvSS | 180 | DQ60
31 VSS 81 DQS8# | 131 VSS 181 VSS 32 DQ15 82 CB7 132 | DQ36 | 182 | DQ61
33 | DQ10 | 83 DQS8 | 133| DQ33 | 183| DQ56 34 VSS 84 VSS 134| DQ37 | 184 | VSS
35 [ DQ11 | 85 VSS 135| DQS4# | 185 DQ57 36 DQ20 86 CB2 136| VSS | 186| Dm7
37 | vss | 87 CKEO [ 137 | DQSs4 | 187 VSS 38 DQ21 88 CB3 138| DM4 [ 188 | DQ62
39 | DQ16 | 89 CKE1 | 139 VSS 189 | DQST7# 40 VSS 90 VsS 140| VSS [ 190| VSS
41 | DQ17 | 91 | NC/CS2# | 141 DQ34 191 DQS7 42 | RESET# | 92 BA2 142 | DQ38 | 192 | DQ63
43 VSS 93 VDD 143 DQ35 193 DQ58 44 DM2 94 | NC/A14 | 144 DQ39 | 194 | SDA
45 | DQS2# | 95 A12 145 VSS 195 VSS 46 VSS 96 A11 146| VSS |[196| SCL
47 | DQS2 | 97 A9 147 DQ40 197 DQ59 48 DQ22 98 VDD 148 | DQ44 | 198 | SA1
49 | VSS | 99 A7 149 | DQ41 | 199 | VDDSPD 50 DQ23 | 100 A8 150 | DQ45 [ 200 | SAO
Note: 1. CS2#, CS3# (pins 91, 127) are used for 4 rank SO-CDIMMs
2. A14(pin 94) is not used in this module

Virtium Technology, Inc. 30052Tomas, Rancho Santa Margarita, CA92688
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Functional Block Diagram

{3 Ohms +/- 5% w

cst1#
cso#  ——w ;
DQSO DQS4
DQSO# DQS4#
DMO —w—l ‘ DM4 —N—l
DM/ CS0# DQS DQS# CS1# DM/ NU/_CSO# DQS DQS# CST#
RDQS RDQS RDQS¥
DQ0 —A 1100 DQ32-W—| 1100
DQ1 —A /101 DO DQ33-W—{ 101 D4
DQ2 —A 1102 DQ34——| 110 2
DQ3 —A 1103 DQ35—W—| 110 3
DQ4 — W 1/0 4 DQ36—W—| 1/0 4
DQ5 —A 1105 DQ37—A—| 105
DQ6 —A 110 6 DQ38— | 110 6
DQ7 — - 1107 DQ39— | 110 7
DQS1 DQs5
DQS1# DQS5#
DM — ‘ DM5 —N—|
DM/ CS0# DQS DQS# CS1# oM/ CS0# DQS DQS# CST#
RDQS RDQS
DQ8 —Ar 1100 DQ40——| 110 0
DQ9 — 101 pq DQ4—w—{ 101  ps
DQ10—A 102 DQ42—w—| 1/0 2
DQ1—A 1103 DQ43—w—| 110 3
DQ12—A~— 1/0 4 DQ44—ar—| 110 4
DQ13—A~ 1/05 DQ45—A~—| I/0 5
DQ14— A 1106 DQ46—~—| /0 6
DQ15— A 1107 DQ47— | 110 7
DQs2 DQS6
DQS2# DQS6#
DM2 —N——————— | DM6 —N—\
DM/ CS0# DQS DQS# CS1# DM/ CS0# DQS DQS# CS1#
RDQS RDQS
DQ16—W 1100 DQ48—A— 1100
DQ17—w{ 101 p2 DQ49-W— 101 D6
DQ18— | 110 2 DQ50—A— 1/0 2
DQ19— ] 1103 DQ51—A— 1/0 3
DQ20— | 110 4 DQ52— A 1/0 4
DQ21— | 1105 DQ53— A~ 1105
DQ22— | 1106 DQ54— A~ 1/0 6
DQ23— ] 1107 DQ55— | 1107
DQS3 DQs7?
DQS3# DQST#
DM3 ——MN———————— ‘ DM7 —N—\
DM/ CSO# DQS DQS# CS1# oM/ CS0# DQS DQS# CST#
RDQS RDQS
DQ24—A 110 0 DQ56—AA 1/0 0
DQ25-WM- 101 D3 DQ57—W— 101 D7
DQ26—A 1/0 2 DQ58—W— 1/0 2
DQ27— A 1103 DQ59—w— 1/0 3
DQ28—A~— 1/0 4 DQ60—AM— 110 4
DQ29—A\— 1/0 5 DQ61—A— 1105
DQ30—A 110 6 DQ62— | 1/0 6
DQ31— W\ 107 DQB3— W 1107
DQsS8
DQS8#
M8 ﬁ Vi —————————1— SerialPD
Serial PD DbSPD e
DM/ CSO# DQS DQS# CS1# 00 D
RDQS Y | Dpo-
¢80 —wnd 100 scL —| l«—» spa Voo/VoDQ _I_
CB1 —\ /101 D8
B2 —wd o2 WP A0 A1 A2 VREF T DO - D8
CB3 —A 1103 | 1 I
CB4 —A~ 1104 = SA0 SA1= Vss DO - D8
CB5 —w\— 1105
CB6 —A 1106
CB7 —w{ 107 R
CKO — PCKO0-PCK®6, PCK8, PCK9 -> CK : DDR2 SDRAMs DO - D8
P
— L
3 Ohms +/- S%w CKO#— L PCKO# -> PCK6#, PCK8#, PCK9# -> CK#: DDR2 SDRAMs DO - D8
BAO-BA2 BA0-BA2 : DDR2 SDRAMs DO - D8
AO-A13 ]:D A0-A13 : DDR2 SDRAMs DO - D8 RESET#—OE
RASH RAS# : DDR2 SDRAMs DO - D8
CAS# 7—W——— | CAS#: DDR2 SDRAMs DO - D8
WE# WE# : DDR2 SDRAMs DO - D8 Notes :
Lo . ) ) )
CKEO CKEO:DDR2 SDRAMs DO - D8 Unless otherwise noted, resister values are 22 Ohms +/- 5%
CKE1 CKE1:DDR2 SDRAMs DO - D8
ODTO ODTO0: DDR2 SDRAMs DO - D8

ODT1  |————| ODT1: DDR2 SDRAMs DO - D8

Virtium Technology, Inc. 30052Tomas, Rancho Santa Margarita, CA92688
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Absolute Maximum Ratings
Symbol Parameter MIN MAX Unit
VbD Voltage on VDD pin relative to Vss -1.0 23 Vv
VbbQ Voltage on VDbDa pin relative to Vss -0.5 23 \%
VDDL Voltage on VbDL pin relative to Vss -0.5 2.3 V
VN, Vout Voltage on any pin relative to Vss -0.5 23 \%
TsTG Storage temperature -55 100 °C
TcAse Device operating Temperatue temperature 0 85 °C
Command/Address,
RASH#, CASH, WE#, -90 90 uA
Input leakage current; Any input
L 0V<VIN<VDD; VREF input CS#, CKE, ODT -45 45 UA
0V<VIN<0.95V; Other pins not under
test = OV CK, CK# -10 10 UA
DM -10 10 UuA
Ouput leakage current;
loz 0V<VOUT<VDDQ; DQs and ODT DQ, DQS, DQS# -10 10 uA
are disable
IVREF VREF leakage current; VREF = Valid VREF level -36 36 UA
DC Operating Conditions
All voltages referenced to VSS
Parameter Symbol Min Typical Max Unit Notes
Supply voltage VDD 1.7 1.8 1.9 Vv 1
I/O Supply voltage VDDQ 1.7 1.8 1.9 \Y 4
VDDL Supply voltage VDDL 1.7 1.8 1.9 \ 4
/O Reference voltage VREF 0.49 xvVDDQ 0.50 xVDDQ 0.51 xvvDDQ \% 2
I/O Termination voltage VTT VREF-0.04 VREF VREF+0.04 \% 3

Notes: 1. VDD, VDDQ must track each other. VDDQ must be less than or equal to VDD.

2. VREF is expected to equal VDDQ/2 of the transmitting device and to track variations in the DC level of the same. Peak-to-
peak noise on VREF may not excedd +/-1percent of the DC value. Peak-to-peak AC noise on VREF may not exceed +/-2
percent of VREF. This measurement is to be taken at the nearest VREF bypass capacitor.

3. VTT is not applied directly to the device. VTT is a system supply for signal termination resistors, is expected to be set equal

to VREF and must track variations in the DC level of VREF.

4. VDDQ tracks with VDD; VDDL track with VDD.

Virtium Technology, Inc. 30052Tomas, Rancho Santa Margarita, CA92688
Tel: 949-888-2444 Fax: 949-888-2445

PAGE 4 OF 10




Product Specifications

Virtium

v
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Operating Temperature Condition
Parameter Symbol Rating Units Notes
Operating temperature ToPER 0 to 85 °C 1,2

Notes:

1. Operating temperature is the case surface temperature on the center/top side of the DRAM. For the measurement conditions,

please refer to JEDEC JESD51.2

2. At 0 - 85°C, operation temperature range, all DRAM specification will be supported.

Input DC Logic Level

All voltages referenced to VSS

Parameter Symbol Min Max Unit
Input High (Logic 1) Voltage VIH(DC) VREF +0.125 vDDQ + 0.300 \Y
Input Low (Logic 0) Voltage VIL(DC) -0.300 VREF - 0.125 V
Input AC Logic Level
All voltages referenced to VSS
Parameter Symbol Min Max Unit
AC Input High (Logic 1) Voltage DDR2-400 & DDR2-533 VIH(AC) VREF + 0.250 - \Y
AC Input High (Logic 1) Voltage DDR2-667 VIH(AC) VREF + 0.200 - \Y
AC Input Low (Logic 0) Voltage DDR2-400 & DDR2-533 VIL(AC) - VREF - 0.250 \Y
AC Input Low (Logic 0) Voltage DDR2-667 VIL(AC) - VREF - 0.200 \Y
Input/Output Capacitance
TA=25°C, f=100MHz
Parameter Symbol Min Max Unit
Input capacitance (AO~A13, BAO~BA2, RAS#,CAS#,WE#) CIN1 22 40 pF
Input capacitance (CKEO, CKE1), (ODTO, ODT1) CIN2 13 22 pF
Input capacitance (CSO0#, CS1#) CIN3 13 22 pF
Input capacitance (CK, CK#) CIN4 6 7 pF
Input capacitance (DMO ~ DM8) CIN5 9 12 pF
Input capacitance (DQO ~ DQ63), (DQS0O ~ DQS8) COuUT1 9 12 pF

Virtium Technology, Inc. 30052Tomas, Rancho Santa Margarita, CA92688
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IDD Specification

Condition Symbol -E6 -D5 -CC Unit

Operating one bank active-precharge;
to™ tokony tre™ tromoy tras™ tras oy, CKE is HIGH, CS# is HIGH between valid IDDO* 1199 1064 1064 mA
commands; Address bus inputs are SWITCHING; Data bus inputs are SWITCHING

Operating one bank active-read-precharge;

IOUT = OmA; BL =4; CL = CL(IDD);t =t =t itae=t CKE is HIGH,

CK~ 'CK(IDD)’ RC(DD)’ 'RAS~ 'RAS MIN(IDD); *
CS# is HIGH between valid commands; Address bus inputs are SWITCHING; Data bus bD1 1334 1289 1244 mA
inputs are SWITCHING; Data pattern is sames as IDD4W.
Precharge power-down current;
All banks idle; t=t Koy ; CKE is LOW; Other control and address bus inputs are STABLE; IDD2P** 452 452 452 mA
Data bus inputs are FLOATING
Precharge quite standby current;
All banks idle; t, = t, o CKE is HIGH; CS# is HIGH; Other control and address bus inputs IDD2Q** 1046 1046 956 mA
are STABLE; Data bus inputs are FLOATING
Precharge standby current;
All banks idle; t, = t, ) CKE is HIGH; CS# is HIGH; Other control and address bus inputs IDD2N** 1136 1136 1046 mA
are STABLE; Data bus inputs are SWITCHING.
Active power-down current; Fast PDN Exit MRS(12) = 0 866 866 866 mA
All banks open; t., = t,, p; CKE is LOW; Other control IDD3P*
and address bus inputs are STABLE; Data bus inputs
are FLOATING. Slow PDN Exit MRS(12) = 1 506 506 506 mA
Active standby current;
All banks openity, = to, on)i tee™ troiony tras™ tras ooy CKE is HIGH, CS# is HIGH between IDD3N* 1406 1296 1136 mA

valid commands; Other control and address bus |nputs are SWITCHING; Data bus inputs are
SWITCHING.

Operating burst write current;
All banks open; Continuous burst writes; BL = 4; CL = CL(IDD); AL = 0; t, = t,, .
teas™ tras axcooy tre™ tpony CKE is HIGH, CS# is HIGH between valid commands; Address DD4W 1649 1559 1379 mA

bus inputs are SWITCHING; Data bus inputs are SWITCHING.

Operating burst read current;
All banks open; Continuous burst reads; IOUT = OmA; BL =4; CL = CL(IDD); AL = 0;

tok™ tokiony tras™ tras waxiony tre™ tregopy CKE is HIGH, CS# is HIGH between valid D4R 1649 1959 1379 mA
commands; Address bus |nputs are SWITCHING Data pattern is same as IDD4W.
Burst auto refresh current;
o, =t ; Refresh command at every t interval; CKE is HIGH; CS# is HIGH between
CK "CK(IDD)’ RFC(IDD) ’ ’ i
valid commands Other control and address bus inputs are SWITCHING; Data bus inputs IDD5 4286 4196 4106 mA
are SWITCHING.
Self refresh current;
CK and CK# at 0V; CKE < 0.2V; Other control and -
address bus inputs are FLOATING; Data bus inputs are Normal D6 252 252 252 mA
FLOATING.
Operating bank interleave read curent;
AII bank interleaving reads; IOUT O0mA; BL 4 CL=CL(DD); AL= tecoumn) 1*tCK ooy
to™ ok tre™ treaony trro = trromoy treo = oo : CKE is HIGH; CS# is HIGH between IDD7* 2954 2864 2774 mA
valid commands; Address bus |nputs are STABLE during DESELECTs; Data bus inputs are
SWITCHING.
Notes:

*: Value calculated as one module rank in this operating condition, and all other module ranks in IDD2P ( CKE LOW) mode.
**: Value calculated reflects all module ranks in this operating condition.

Virtium Technology, Inc. 30052Tomas, Rancho Santa Margarita, CA92688
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AC Timming Parameters & Specifications
-E6 -D5 -CC
Parameter Symbol
Min Max Min Max Min Max Unit
CL=5 to (5) 3000 8000 - - - - ps
Clock cycle time CL=4 to (4) 3750 8000 3,750 8,000 5,000 8,000 ps
CL=3 to (3) 5000 8000 5,000 8,000 5,000 8,000 ps
E CK high-level width - 0.48 0.52 048 0.52 0.48 0.52 tog
° CK low-level width t, 0.48 0.52 0.48 0.52 0.48 0.52 tek
' MIN MIN MIN
Half clock period te (tonto) (tonte) (tonted) ps
Clock jitter t: -125 125 -125 125 -125 125 ps
DQ output access time from CK/CK# tc -450 +450 -500 +500 -600 +600 ps
Data-out high impedance window from CK/CK# t, tac vy tac ) tac axy ps
Data-out low-impedance window from CK/CK# t, te N the ax) the o te A% thc N the A ps
DQ and DM input setup time relative to DQS tos 100 100 150
§ DQ and DM input hold time relative to DQS ton 175 225 275
DQ and DM input pulse width (for each input) topw 0.35 0.35 0.35 te
Data hold skew factor tos 340 400 450 ps
E(S—alcheSs shold, DQ@S to first DQ to go nonvalid, t, te toe te toe te toe ps
Data valid output window (DVW) touw ton- basa to - toasa to-toasa ns
DQ@S input high pulse width toas 0.35 0.35 0.35 tek
DQS input low pulse width toast 0.35 0.35 0.35 te
DQS output access time fromCK/CK# toasck -400 +400 -450 +450 -500 +500 ps
DQS falling edge to CK rising — setup time toss 0.2 0.2 0.2 te
° DQS falling edge from CK rising — hold time tosm 0.2 0.2 0.2 tek
g FII))eQrSazgeC;sskew, DQS to last DQ valid, per group, e 240 300 350 ps
§ DQS read preamble tepre 0.9 1.1 0.9 11 0.9 11 tek
DQS read postamble tepsT 0.4 0.6 0.4 0.6 0.4 06 tek
DQS write preamble setup time tvpres 0 0 0 ps
DQS write preamble tyere 0.35 0.25 0.25 tek
DQS write postamble typst 04 0.6 0.4 0.6 0.4 0.6 te
Write command to first DQS latching transition toass WL-0.25 | WL+0.25 | WL-0.25 | WL+0.25 [ WL-0.25 [ WL+0.25 tek

Virtium Technology, Inc. 30052Tomas, Rancho Santa Margarita, CA92688
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AC Timming Parameters & Specifications ( cont’)
-E6 -D5 -CC
Parameter Symbol
Min Max Min Max Min Max Unit
Address and control input pulse width for each t 06 06 0.6 t
input PW CK
Address and control input setup time ts 200 250 350 ps
Address and control input hold time ty 275 375 475 ps
CAS# to CAS# command delay teeo 2 2 2 ps
3 ACTIVE to ACTIVE (same bank) command tee 55 55 55 ns
[
-'5 ACTIVE bank a to ACTIVE bank b command tero 7.5 7.5 7.5 ns
©
<C [ ACTIVE to READ or WRITE delay teco 15 15 15 ns
T
% Four Bank Activate period teaw 375 375 375 ns
'g ACTIVE to PRECHARGE command teas 40 70,000 40 70,000 40 70,000 ns
©
€ | Internal READ to precharge command delay ter 7.5 7.5 75 ns
£
8 Write recovery time tur 15 15 15 ns
Auto precharge write recovery + precharge time toar tyrelre tyretre tyretre ns
Internal WRITE to READcommand delay tarr 7.5 7.5 10 ns
PRECHARGE command period tep 15 15 15 ns
PRECHARGE ALL command period tepa teptox teptex teptek ns
LOAD MODE command cycle time turo 2 2 2 tek
CKE low to CK,CK# uncertainty toeiay tetHto teto te oty ns
REFRESH fo Active or Refresh to Refresh t 1275 70,000 1275 70,000 1275 70,000 ns
| command interval RFC
7]
(] . .
= Average periodic refresh interval toer 7.8 7.8 7.8 us
[
E Exit self refresh to non-READ command tesnr tRFC(M\N)+10 tRFC(MIN)+1 0 tRFC(M‘N)HO ns
g Exit seff refresh to READ toro 200 200 200 tox
Exit self refresh timing reference texr ts ts te ps
ODT turn-on delay tono 2 2 2 2 2 2 tex
t + t + t +
ODT turn-on taon tAC(MIN) AC7“6A6) tAC(M\N) A%(g/ga tAC(M\N) A%%%B ps
ODT turn-off delay thoro 25 25 25 25 25 25 tex
t + t + t +
ODT turn-off taor tAC(MIN) Acé%Aa ) tAC(M\N) A%%AE)() tAC(M\N) A%(%Aé) ps
a
o ODT turn-on (power-down mode) tAONPD tACtMIN)+ ti:':::): tAC(MIN)+ i:Mt::: tAC(M\N)+ ti:’:z:: ps
2000 7000 2000 7600 2000 4600
P . s o) . — 2t.5 Xty + —_ 2t.5 Xt + —_ 2t.5 Xty +
urn-oft (power-down mode "AOFPD AC(MAX)+ AC(MAX)+ AC(MAX)+ ps
2000 1000 2000 1000 2000 1000
ODT to power-down entry latency o 3 3 3 tew
ODT power-down exit latency o 8 8 8 tow
Exit active power-down to READ command, t 2 2 2 t
= | MR[bit12=0] XARD oK
3
o | Exit active power-down to READ command, _ _ _
°. MRIbit12=1] tearos 7-AL 6-AL 6-AL tex
S
[ i . -
2 Exit precharge power-down to any non-READ t, 2 2 2 t
o | command. P oK
o
CKE minimum high/low time teke 3 3 3 tew
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Package Dimensions
FRONT VIEW
3.72
67.60 MAX
1.80 (2X)
TYP. ‘
6.00 TYP_{ ’—‘ 17.78 7
7 (Poooo oo o oooooooo @ \ O
| |-
2.55 TYP—?T 1.00 +/- 0.10

215 TYP—» 1.00 TYP 0.45 TYP 0.60 TYP \ PIN 199

PIN 1

63.60
TYP

BACK VIEW

®:|:|:|:|:| OO0 O O Oddd :I:IEI:IG)

T4.00 +/-0.10

‘\ PIN 200 4.20 TYP—s }, ‘\ BIN 2

47.40 I
TYP 11.40

NOTE:
All dimensions are in millimeters with tolerance +/-0.15mm unless otherwise specified.
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Revision History:
Date Rev. | Page Changes
02/12/2008 0.1 All Engineering Sample
09/16/2008 0.2 All Updated Dimension Package page 9
12/15/2008 1.0 All Release spec
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