Technology, Inc.|||PART NO: VL493T5663D-E7/E6/D5/CC REV: 1.3

| y_ |Virtium Product Specifications

General Information

2GB 256MX72 DDR2 SDRAM ECC 200 PIN SO-RDIMM

Description:  The VL493T5663D is a 256Mx72 Double Data Rate DDR2 SDRAM high density SO-RDIMM. This memory
module consists of eighteen CMOS 128Mx8 bit with 8 banks DDR2 Synchronous DRAMs in BGA packages,
two 25-bit Registered buffers in BGA packages, a zero delay PLL clock in BGA package, and a 2K EEPROM
in an 8-pin MLF package. This module is a 200-pin small-outline registered 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
* Registered SO-RDIMM 29.85mm (1.175”) module height A0~A13 Address Inputs
» Supports ECC error detection and correction BAG~BA2 Bank Address Inputs
« Data transfer rates: PC2-6400, PC2-3200, PC2-4200 or PC2-5300
« Utilizes 1Gbit DDR2 SDRAM components DQ0~DQ63 Data Input/Output
« Performance range: 667Mb/sec/pin, 533Mb/sec/pin, or 400Mb/sec/pin CB0~CB7 Check Bits
» Power supply: Vdd = Vddq = 1.8V £ 0.1V DQS0~DQAS8 Data Strobes
» JEDEC standard 1.8V 1/O (SSTL_18-Compatible) DOSOA-DOSER Dot Stobos Coml :
* On-die termination (ODT) aa >Tobes mompremen
« Differential data strobe (DQS, DQS#) option ODTO, ODT1 On-die Termination Control
« Differential clock inputs (CK, CK#) CK, CK# Clock Input
e 7.8us average periodic refresh interval CKEO, CKE Clock Enables
¢ Programmable CAS# Latency: 3, 4, 5, 6 :
+ Posted CAS# additive Latency: 0, 1, 2, 3, and 4 CSo#, CS1# Chip Selects
» Eight internal banks for concurrent operation (component) RAS# Row Address Strobes
*  On memory PLL Clock and Register drivers CAS# Column Address Strobes
» Serial presence detect (SPD) with +1.7V to +3.6V EEPROM -
. JEDEC pin out WE# Write Enable
RESET# Register Reset Input
DM0~DM8 Data Masks
O d I f t VDD Voltage Supply 1.8V +/- 0.1V
raer Information : A10/AP Address Input/Autoprecharge
SPD Voltage Supply 1.7V t
VL493T5663D-E7 X X VDDSPD AvEA A
T —I_— DRAM DIE (option) VSS Ground
SA0~SA1 SPD Address
DRAM MANUFACTURER
S - SAMSUNG SDA SPD Data Input/Output
M - MICRON
SCL SPD Clock Input
MODULE SPEED VREF SSTL_18 Reference Voltage
E7: PC2-6400 @ CL6
E6: PC2-5300 @ CL5 NC No Connect
D5: PC2-4200 @ CL4
CC: PC2-3200 @ CL3
VL : Lead-free/RoHS
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Technology, Inc.|||PART NO: VL493T5663D-E7/E6/D5/CC REV: 1.3
Pin Configuration
200-PIN DDR2 SO-RDIMM FRONT 200-PIN DDR2 SO-RDIMM 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 DQO 53 | DQ19 | 103 A5 153 | DQS5# 4 DQ4 54 | DQ28 | 104 Ad 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 VSS 8 VSS 58 VSS 108 A1 158 | DQ46
9 | DQSO#| 59 | DQ25 | 109 | VDD | 159 DQ42 10 DMO 60 DM3 110 A0 160 | DQ47
11 | DQSO | 61 VSS 111 | A10/AP | 161 DQ43 12 VSS 62 VSS 112 | BA1 162 | VSS
13 VSS 63 | DQS3# | 113 | BAO 163 VSS 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 | 117 | VDD | 167 DQ49 18 VSS 68 VSS 118 | CSO# | 168 | VSS
19 VSS 69 | DQ26 | 119 | CAS# | 169 VSS 20 DQ12 70 CB4 120 | ODTO | 170 [ DM6
21 DQ8 71 | DQ27 | 121 | CS1# | 171 | DQS6# 22 DQ13 72 CB5 122 | A13 172 | VSS
23 DQ9 73 VSS | 123 | VvDD | 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 |past# | 77 | ot [127| 1§, | 177 Daso 28| vss | 78| vss |128| ck# |178] vss
29 | DQS1 | 79 VSS | 129 | DQ32 | 179 DQ51 30 DQ14 80 CB6 130| VSS | 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 | DQS4 | 187 VSS 38 DQ21 88 CB3 138 | DM4 | 188 | DQ62
39 | DQ16 | 89 | CKE1 | 139 | VSS | 189 | DQS7# 40 VSS 90 VSS 140 | VSS [ 190 VSS
41 | DQ17 | 91 C’\é%/# 141 | DQ34 | 191 DQS7 42 | RESET# | 92 BA2 142 | DQ38 | 192 | DQ63
43 VSS 93 VDD | 143 | DQ35 | 193 DQ58 44 DM2 94 NC 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 DIMMs
2. RESET (pin 42) RESET is connected to both OE of the PLL and Reset of the register for 72-bit Registered SO-RDIMM ONLY
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PART NO:

VL493T5663D-E7/E6/D5/CC

Functional Block Diagram

RCS1#
RCSO0#
DQsSO0 DQs4
DQSO0# 1 DQS4# )
T | [ ] I [ ]
DM/ CS# DQS DQSH#H DM/ CS# DQS DQSH DM/ CS# DQS DQS#: DM/ CS# DQS DQS#|
RDQS RDQS RDQS RDQS
DQO —AM— 1/0 0 — /00 DQ32—A— /00 — 1100
DQ1 — M /01 DO — o1 D9 DQ33— W\ /01 D4 — /01 D13
DQ2 — A 1/0 2 — 1102 DQ34—A— 1102 — 1102
DQ3 — A /03 — 1103 DQ35—AW\— 1103 — 1103
DQ4 — A /0 4 — 1104 DQ36—A— /0 4 — 1104
DQ5 —A~ 1/05 — /105 DQ37—\— /05 — /05
DQ6 —Ar— 1/0 6 — /106 DQ38—A— 1106 — /06
DQ7 —A— 1107 — 1107 DQ39—W\— 1107 — /07
DQS1 DQS5
DQS1# ? DQS5# 1
T [ [ ] o [ [ 1
DM/ CSt# DQS DQSH#| DM/ CS# DQS DQSH#| DM/ CSt# DQS DQSH#j DM/ CSt# DQS DQSH#]
RDQS RDQS RDQS RDQS
DQ8 —A\— /0 0 — /o0 DQ40—A— 1/00 — 1100
DQY9 —A~ I/0 1 D1 — o1 D10 DQ41l—M— 1/0 1 D5 — o1 D14
DQ10—A— 1/0 2 — o2 DQ42—A— 110 2 — /02
DQ11—A 1/0 3 — 1103 DQ43—A— 110 3 — /03
DQ12—Ar 1/0 4 — /104 DQ44—A— 110 4 — /04
DQ13— A /0 5 - 1105 DQ45—A— /05 H— 1105
DQ14—A— /106 1106 DQ46—A— 110 6 H 1106
DQ15—\— I/I07 — o7 DQ47— A 1107 — 1107
DQS2 DQS6
DQS2# 1 DQS6# 1
T I [ ] I [
DM/ CS# DQS DQS#| DM/ CS# DQS DQSH DM/ CS# DQS DQS# DM/ CS# DQS DQS#|
RDQS RDQS RDQS RDQS
DQ16—~M— 1/00 — /00 DQ48—A\— 1/00 — 1100
DQ17—A— /0 1 D2 — /o1 D11 DQ49—\— 1/0 1 D6 — 1101 D15
DQ18—A— /0 2 — /o2 DQ50—A— /02 — 1102
DQ19—A— 1/0 3 — 1103 DQ51—A— 1103 H— 1103
DQ20—Ar 1/0 4 — 1o 4 DQ52—A~ 1/0 4 — 1104
DQ21—A— 1/0 5 — /105 DQ53— A 1105 H— /05
DQ22—A~— 1/0 6 H 1106 DQ54—A\— 1/0 6 — o6
DQ23—A 1107 — 1107 DQ55—A— 1107 — 1107
DQS3 DQS7
DQS3# ? DQS7# *
T ! [ 1 I [
DM/ CSt# DQS DQSH#| DM/ CS# DQS DQSH#| DM/ CSt# DQS DQSH#| DM/ CS# DQS DQSH#]
RDQS RDQS RDQS RDQS
DQ24—A~— 1100 — /00 DQ56—A— 1/00 — /00
DQ25—A\— /01 D3 — /o1 D12 DQ57—W— 1101 D7 — /01 D16
DQ26—A— 1/0 2 — 1102 DQ58—W— 110 2 — /02
DQ27—A~ 1/0 3 — 1103 DQ59—W— 110 3 — /03
DQ28—A\— 1/0 4 — 1104 DQ60—A— 1/0 4 — 1104
DQ29—A— /05 t— 1105 DQ6l—Ar— 1105 — 1105
882(1)% |50 6 — I;O 6 BSSZﬂ/\/h |;O 6 — IjO 6
— " 1107 — 1107 3—WNV— 1107 — 1107
DQsS8
DSSS# Vopspp — ¢ Serial PD
DM8 —— ! i T
I I I Serial PD Y D0 - D17
DD/ VDDQ -
DM/ cs# DQs DQs#  [pmr cs#DQsDQsH  scL — le— > SDA =
RDQS RDQS 0- D17
CBO —AM 1100 H oo WP A0 AL A2 VREF T bo-
CBL — W /01 D8 — /o1 D17 J_ | T
CB2 — A~ 1102 — o2 J_ V. DO - D17
CB3 — | 1103 H o3 = SAO SAL = SA2 ss
CB4 — M 1104 — 1104
CB5 — ™ I/I05 - 1105
CB6 —A]| 1106 | o6 DDR2 SDRAM X 2
CB7 — A 1107 H— 1107 DDR2 SDRAM X 2
CS0# —————— ] | — RCSO0#-> CS#: DDR2 SDRAMs DO-D8 D 2
CS1# —————W{ 1:2 |— RCSI#-> CS#: DDR2 SDRAMs D9-D17
BAO-BA2——W— R [— RBAO-RBA2 -> BAO-BA2 : DDR2 SDRAMs D0-D17 cKo DDR2 SDRAM X 2
AO-A13 ———W—{ E [— RAO-RA13->A0-A13 : DDR2 SDRAMs DO-D17 CKo# DDR2 SDRAM X 2
RAS# —— W G [— RRAS#->RAS# DDR2 SDRAMs DO-D17 RESETH" DDR2 SDRAM X 2
CAS# —————M | |— RCAS# -> CAS# DDR2 SDRAMs D0-D17 DDR2 SDRAM X 2
WE# ————W S |— RWE# -WE# : DDR2 SDRAMs D0-D17 e ro , DDR2 SDRAM X 2
CKEO—— W T [— RCKEO -> CKE : DDR2 SDRAMs D0O-D8 ee nole on page REGISTER X 2
CKEl——— W E |— RCKEL -> CKE : DDR2 SDRAMs D9-D17 Notes : ) )
ODTO—— WM R [— RODTO -> ODTO : DDR2 SDRAMs D0-D8 Unless otherwise noted, resister values are 22 Ohms
ODT1——w~ — RODT1->ODT1 : DDR2 SDRAMSs D9-D17
RESET#* RST#

oKk —
CK#e

** RESET#, CK and CK# connects to both Registers. Other signals connect to one of two Registers.
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Technology, Inc.|||PART NO: VL493T5663D-E7/E6/D5/CC REV: 1.3
Absolute Maximum Ratings
Symbol Parameter MIN MAX Unit
VDD Voltage on VDD pin relative to Vss -1.0 2.3 \
Vbba Voltage on Vbba pin relative to Vss -0.5 2.3 \
VbbL Voltage on VoL pin relative to Vss -0.5 23 \
VNN, Vout Voltage on any pin relative to Vss -0.5 23 \Y%
TsTG Storage temperature -55 100 °C
Command/Address,
Input leakage current; Any input ggz#of(ésgDv‘l\{E: A 5 5 UA
L 0V<VIN<VDD; VREF input ’ ’ ’
0V<\£IN<0.95V; Other pins not under CK, CK# 10 10 A
test = 0V
DM -10 10 UA
Output leakage current;
loz 0V<Vout<VpbQ; DQs and ODT are | DQ, DQS, DQS# -10 10 UA
disabled
IVREF VREF leakage current; VRer = Valid VREeF 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 \Y 1
I/O Supply voltage VDbDQ 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 x Vbba 0.50 x Vbba 0.51 x Vbba \% 2
I/O Termination voltage \ani 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 exceed +/-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 tracks with VDD.
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Technology, Inc.|||PART NO: VL493T5663D-E7/E6/D5/CC REV: 1.3
Operating Temperature Condition
Parameter Symbol Rating Units Notes
Operating temperature ToPER 0 to 95 °C 1,2

Notes:
please refer to JEDEC JESD51.2

85°C < ToPeR <= 95°C

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

2. At 0 - 85°C, operation temperature range, all DRAM specifications will be supported. The refresh rate is required to double when

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 \%
Input Low (Logic 0) Voltage VIL(DC) -0.300 VREF - 0.125 Y
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 - v
AC Input High (Logic 1) Voltage DDR2-667 & DDR2-800 VIH(AC) VREF + 0.200 - \%
AC Input Low (Logic 0) Voltage DDR2-400 & DDR2-533 VIL(AC) - VREF - 0.250 \Y
AC Input Low (Logic 0) Voltage DDR2-667 & DDR2-800 VIL(AC) - VREF - 0.200 Vv
Input/Output Capacitance
TA=25°C, f=100MHz
Parameter Symbol Min Max Unit
Input capacitance (A0O~A13, BAO~BA2, RAS#, CAS#, WE#) CIN1 11 12 pF
Input capacitance (CKEO, CKE1), (ODTO, ODT1) CIN2 11 12 pF
Input capacitance (CS0# ~ CS1#) CIN3 11 12 pF
Input capacitance (CK, CK#) CIN4 10 11 pF
CIO (E6,E7) 9 1 pF
Input/Output capacitance (DQ, DQS, DQS#, DM, CB)
CIO (D5,CC) 9 12 pF

Virtium Technology, Inc. 30052Tomas, Rancho Santa Margarita, CA92688
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Technology, Inc.|||PART NO: VL493T5663D-E7/E6/D5/CC REV: 1.3

IDD Specification

Condition Symbol -E7 -E6 -D5 -CC Unit

Operating one bank active-precharge;
t, =t N stas=t CKE is HIGH, CS# is HIGH between valid [DDO* 1345 1300 1255 1210 mA

CK CK(IDD)’ "RC RC(IDD)’ RAS~ 'RAS MIN(IDD);

commands; Address bus inputs are SWITCHING; Data bus inputs are SWITCHING

Operating one bank active-read- precharge
tope=t CKE is HIGH,

IOUT = 0mA; BL=4; CL = CL(IDD) oK™ CK(\DD) RC tRCIDD)’ RAS™ 'RAS MIN(IDD); *
CS# is HIGH between valid commands; Address bus inputs are SWITCHING; Data bus IDD1 1435 1390 1345 1300 mA

inputs are SWITCHING; Data pattern is same as IDD4W.

Precharge power -down current;
All banks idle; t ; CKE is LOW; Other control and address bus inputs are STABLE; IDD2P** 670 670 670 670 mA

» o= CK (IDD)’

Data bus inputs are FLOATING

Precharge quiet standby current;
All banks idle; t, = t ek (oDy ; CKE is HIGH; CS# is HIGH; Other control and address bus inputs IDD2Q** 1120 1120 1120 1030 mA
are STABLE; Data bus mputs are FLOATING

Precharge standby current;
All banks idle; ., = t ; CKE is HIGH; CS# is HIGH; Other control and address bus inputs IDD2N** 1300 1210 1210 1120 mA

CK(IDD)”

are STABLE; Data bus inputs are SWITCHING.

Active power- dOWﬂ current; Fast PDN Exit MRS(12) = 0 1120 1120 1030 1030 mA
All banks open; t., = t., o; CKE is LOW; Other control DD3P*

and address bus inputs are STABLE; Data bus inputs

are FLOATING. Slow PDN Exit MRS(12) = 1 724 724 724 724 mA
Active standby current;

All banks openit,, = to, on): tee™ toiony tras™ tras ooy CKE is HIGH, CS# is HIGH between -

valid commands; Other control and address bus |nputs are SWITCHING; Data bus inputs are IDD3N 1570 1480 1480 1390 mA
SWITCHING.

Operating burst write current;

All banks open; Continuous burst writes; BL = 4; CL = CL(IDD); AL = 0; t., = CK(IDD); .
t ; CKE is HIGH, CS# is HIGH between valid commands; Address DD4W 1840 1705 1615 1480 mA
bus inputs are SWITCHING; Data bus inputs are SWITCHING.

ras™ tras MAX(DD)’ b= tRP(\DD)’

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

o™ tCK“DD) s tras MAX(DD) Y 2P(OD ; CKE is HIGH, CS# is HIGH between valid IDD4R 1930 1795 1705 1570 mA
commands; Address bus inputs are SWWCHING Data pattern is same as [DD4W.

Burst auto refresh current;

tCK—tCKIDD), Refresh command at every tRFCUDD)interval; CKE is HIGH; CS# is HIGH between -

valid commands; Other control and address bus inputs are SWITCHING; Data bus inputs D5 3190 3100 3100 3010 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 Ibb6 270 270 270 270 mA
FLOATING

Operating bank interleave read current;

All bank interleaving reads; IOUT = O0mA; BL = 4; CL = CL(IDD); AL = tRCD(DDJ okooy

to™ toxony o™ tromoy tro = taroony treo = 1okion) s CKE is HIGH; CS# is HIGH between IDD7* 2875 2695 2695 2560 mA
valid commands; Address bus inputs are STABLE during DESELECTs; Data bus inputs are

SWITCHING.

Notes:

IDD specification is based on Samsung components. Other DRAM Manufacturers specification may be different.
*: 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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Technology, Inc.|||PART NO: VL493T5663D-E7/E6/D5/CC REV: 1.3
AC Timing Parameters & Specifications
-E7 -E6 -D5 -CC
Parameter Symbol

Min Max Min Max Min Max Min Max Unit
CL=5 [ t, (5 2500 8000 3000 8000 - - - - ps
Clock cycle time Cl=4 | t, 4 - - 3750 8000 3,750 8,000 5,000 8,000 ps
CL=3 [ t, @) - - 5000 8000 5,000 8,000 5,000 8,000 ps
E CK high-level width ten 0.45 0.55 0.45 0.55 0.45 0.55 0.45 0.55 to
° CK low-level width to, 0.45 0.55 0.45 0.55 045 0.55 0.45 0.55 to

. MIN MIN MIN MIN
Half clock period te (Lt (Lt (tt) (ot ps
Clock jitter t -100 100 -125 125 -125 125 -125 125 ps
DQ output access time from CK/CK# tye -400 400 -450 +450 -500 +500 -600 +600 ps
Data-out high impedance window from CK/CK# t, bt b o) tc oy bty ps
Data-out low-impedance window from CK/CK# t, tec ) b ) b oy b o) tc ) tac wax) te ) tac ) ps

DQ and DM input setup time relative to DQS tos 50 100 100 150

§ DQ and DM input hold time relative to DQS ty 125 175 225 275
DQ and DM input pulse width (for each input) G 0.35 0.35 0.35 0.35 tox
Data hold skew factor tos 300 340 400 450 ps
E;l—alcheSS shold, DQsS to first DQ to go nonvalid, t,, t t totoe t b to toe ps
Data valid output window (DVW) tovw ton - thasa ton-thasa ton basa ton-thasa ns
DQS input high pulse width toash 0.35 0.35 0.35 0.35 to
DQS input low pulse width toast 0.35 0.35 0.35 0.35 te
DQS output access time fromCK/CK# toasck -350 350 -400 +400 -450 +450 -500 +500 ps
DQS falling edge to CK rising — setup time toss 0.2 0.2 0.2 0.2 tox
® DQS falling edge from CK rising — hold time tosn 0.2 02 02 0.2 to
g Egi;lg;sskew, DQ@S to last DQ valid, per group, b 200 240 300 350 ps
§ DQS read preamble toore 0.9 1.1 09 1.1 0.9 1.1 0.9 1.1 tex
DQS read postamble tepst 04 0.6 04 0.6 04 0.6 04 06 tox
DQS write preamble setup time tupres 0 0 0 0 ps
DQS write preamble tre 0.35 0.35 0.35 0.35 to
DQS write postamble tyupst 04 06 04 06 04 0.6 04 06 tox
Write command to first DQS latching transition thass WL-0.25 [ WL+0.25 [ WL-0.25 [ WL+0.25 [ WL-0.25 | WL+0.25 | WL-0.25 | WL+0.25 | t,
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Technology, Inc.|||PART NO: VL493T5663D-E7/E6/D5/CC REV: 1.3
AC Timing Parameters & Specifications ( cont’)
-E7 -E6 -D5 -CC
Parameter Symbol
Min Max Min Max Min Max Min Max Unit
Address and control input pulse width for each t 0.6 06 0.6 0.6 t
|npUt PW CK
Address and control input setup time ts 175 200 250 350 ps
Address and control input hold time t, 250 275 375 475 ps
CAS# to CAS# command delay teco 2 2 2 2 ps
» | ACTIVE to ACTIVE (same bank) command tee 55 55 55 55 ns
%
2| ACTIVE bank a to ACTIVE bank b command tero 7.5 7.5 75 75 ns
h=]
g ACTIVE to READ or WRITE delay teco 12.5 15 15 15 ns
-g Four Bank Activate period teaw 37.5 375 375 37.5 ns
@
- | ACTIVE to PRECHARGE command teas 45 70,000 40 70,000 40 70,000 40 70,000 ns
c
g Internal READ to precharge command delay tere 7.5 7.5 75 7.5 ns
g Write recovery time tr 15 15 15 15 ns
©] . .
Auto precharge write recovery + precharge time toa turilre turetre turelre trilre ns
Internal WRITE to READ command delay trr 7.5 75 75 10 ns
PRECHARGE command period tep 12.5 15 15 15 ns
PRECHARGE ALL command period teen tepiton tepitox |, S tepoton ns
LOAD MODE command cycle time turo 2 2 2 2 tex
CKE low to CK,CK# uncertainty toear teHtctty, tettotty tettektty tettektty ns
REFRESH to Active or Refresh to Refresh t 1275 | 70000 | 1275 | 70000 | 1275 | 70000 | 1275 | 70000 | s
command interval RFC
<
8 Average periodic refresh interval toer 7.8 7.8 7.8 7.8 us
frast
& Exit self refresh to non-READ command teenr tRFCHM[;Wh tRFC%M(ISV)J" tRFC%M(I)N)J" tRFc%M(\)mJ" ns
—
$ Exit self refresh to READ tesro 200 200 200 200 te
Exit self refresh timing reference texr tg ts ts ts ps
ODT turn-on delay tono 2 2 2 2 2 2 2 2 tex
t + t + t + t +
ODT turn-on tAoN tAC(MIN) Acfhgé) tAC(MIN) AC7(M(A)A(>)<) tAC(M\N) A%((A)%B tAC(MlN) A%%nag ps
ODT turn-off delay taoro 25 25 25 25 25 25 25 25 tox
t + t + t + t +
ODT turn-off tAOF tAC(MIN) A%h(A)Aa ) tAC(MIN) A%%Aa) tAC(M\N) Acé“&;) tAC(MIN) ACG(“(A)A())( ) ps
'_
8 ODT turn-on (power-down mode) taoneo bacum* i:':::): b * i:;f:: tacom ™ i;:::: tacam i::z:): ps
2000 1600 2000 7600 2000 7600 2000 1600
ODT t ff ( d de) t bacpm* 2t'5 o bacam* 2'&5 e boom* 2i5 X bt 2i5 o
urn-oft (power-down mode OFPD + "AC| MAX+ + AC(MAX)+ + AC(MAX+ + "AC| MAX+ ps
" 2000 1600 | 2000 4600 2000 1600’ | 2000 1000
ODT to power-down entry latency tanro 3 3 3 3 tex
ODT power-down exit latency taxeo 10 8 8 8 tex
Exit active power-down to READ command,
< | MRibit12=0) baro 2 2 2 2 tox
3 .
Exit active power-down to READ command
o ' N . -, N
A | MRpit12=1] tearos 8-AL 7-AL 6-AL 6-AL te
-
[} i . -
2 Exit precharge power-down to any non-READ t 2 2 2 2 t
command. XP K
g
CKE minimum high/low time ke 3 3 3 3 tex

Virtium Technology, Inc. 30052Tomas, Rancho Santa Margarita, CA92688
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Package Dimensions

4.00 +-0.10 (2X) g
180 2x) | ‘ 29.85
TY i
20.00 TYP
6.00 TYPj
2.55 TYP— oo oo o o oo o000 @ \
ot . |<_ _.||<_ _,”4_ \
2.15TYP —=
1.00 TYP 0.45TYP 0.60 TYP
PIN 199
PIN 1
63.60 TYP
BACK VIEW
Coooooooo o o ooo Ooo0®
\ PIN 200 420TYP —= N\ pin 2
- 4740 TYP k |
11.40 TYP
15.35 TYP
NOTE:

All dimesions are in millimeters with tolerance +/- 0.15mm unless otherwise specified.

PART NO: VL493T5663D-E7/E6/D5/CC REV: 1.3
FRONT VIEW
3.66
67.60 MAX

ap

—U

1.00 +/- 0.10

Virtium Technology, Inc. 30052Tomas, Rancho Santa Margarita, CA92688
Tel: 949-888-2444 Fax: 949-888-2445
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Technology, Inc.|||PART NO: VL493T5663D-E7/E6/D5/CC REV: 1.3
Revision History:
Date Rev. Page Changes
10/02/2007 1.0 All Released spec
02/26/2008 11 All All pages: Added speed DDR2-800 (E7) & Page 5: updated IDD table
02/12/2009 1.2 1,4,5,6,7,8,10 | Data sheet update
06/15/2009 1.3 9 Dimension Package update
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