Product Specifications

Virtium
PART NO.:
v Technology, Inc. VL393T1K69F-E6/D5/CCY

General Information

8GB 1Gx72 DDR2 SDRAM ULP ECC REGISTERED DIMM 240-PIN

Description

The VL393T1K69F is a 1Gx72 DDR2 SDRAM high density RDIMM. This memory module is four rank, consists of
eighteen stacked CMOS 512Mx8 bits with 8 banks DDR2 synchronous DRAMs in BGA packages, two 28-bit
registered buffers in BGA package, a zero delay PLL clock in BGA package, and a 2K EEPROM in an 8-pin MLF
package. This module is a 240-pin registered dual in-line memory module and is intended for mounting into an edge
connector socket. Decoupling capacitors are mounted on the printed circuit board for each DDR2 SDRAM.

Features Pin Description
e 240-pin, registered dual in-line memory module (RDIMM) - -
« JEDEC pinout Pin Name Function
e Supports ECC error detection and correction AO~Al4 Address Inputs
e Fast data transfer rates: PC2-5300, PC2-4200, PC2-3200
e VDD =VDDQ = 1.8V A10/AP Address Input/ Autoprecharge
e JEDEC standard 1.8V (SSTL_18 compatible) BAO~BA2 Bank Address Inputs
e VDDSPD =1.7V to 3.6V
o Differential data strobe (DQS, DQS# ) option DQO-DQ63 Data Input/Output
o Differential clock inputs (CK, CK#) DQS0~DQS8 Data Strobes
e Four-bit pre-fetch architecture
e DLL aligns DQ and DQS transition with CK DQS0#-DQS8# Data Strobes Complement
e Nominal and dynamic on-die termination (ODT) DMO~DMS8 Data Masks
e Programmable CAS# latency: 5 (DDR2-667), 4 (DDR2-533)
3 (DDR2-400) CB0~CB7 Check Bits
. Write _Iatency = Read latency - 1 tCK _ CKO, CKO# Clock Input
e Eight internal component banks for concurrent operation
e Programmable burst; length (4, 8) ODTO0, ODT1 On-die Termination Control
e Adjustable data-output drive strength CKEO, CKEL Clock Enables
e Auto & self refresh, (8K/64ms refresh)
e Serial presence detect (SPD) with EEPROM CS0# ~ CS3# Chip Selects
* Gold edge contacts . RAS# Row Address Strobes
e Lead-free, ROHS compliant
e PCB: Height 17.78mm (0.700"), double sided components CAS# Column Address Strobes
WE# Write Enable
vDD Voltage Supply 1.8V +/- 0.1V
. . VSS Ground
Order Information: -
SAO0~SA2 SPD Address
\—/L393T1K69F _EQ Y X SDA SPD Data Input/Output
SCL SPD Clock Input
DRAM DIE (option) VDDSPD SPD Voltage Supply 1.7V to 3.6V
DRAM MANUFACTURER VREF SSTL_18 Reference Voltage
Y - HYNIX
NC No Connect
MODULE SPEED
E6: PC2-5300 @ CL5
D5: PC2-4200 @ CL4
CC: PC2-3200 @ CL3

VL: Lead-free/RoHS
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Pin Configuration

240-PINDDR2 DIMM FRONT 240-PIN DDR2 DIMM BACK
Pin Name Pin Name Pin Name Pin | Name Pin Name Pin Name | Pin Name Pin Name
1 VREF 31 DQ19 61 A4 91 VSS 121 VSS 151 VSS 181 | vDDQ | 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 VDD 214 DQ46
5 VSS 35 VSS 65 VSS 95 DQ42 125 DMO 155 DM3 185 CKO 215 DQ47

6 DQSO0# 36 | DQS3# | 66 VSS 96 DQ43 126 NC 156 NC 186 | CKO# | 216 VSS

7 DQSO0 37 DQS3 67 VDD 97 VSS 127 VSS 157 VSS 187 VDD 217 DQ52
8 VSS 38 VSS 68 NC 98 DQ48 128 DQ6 158 DQ30 | 188 AO 218 DQ53
9 DQ2 39 DQ26 69 VDD 99 DQ49 129 DQ7 159 DQ31 | 189 VDD 219 VSS
10 DQ3 40 DQ27 70 | A1O0/AP | 100 VSS 130 VSS 160 VSS 190 BAl 220 CS2#
11 VSS 41 VSS 71 BAO 101 SA2 131 DQ12 161 CB4 191 ( vDDQ | 221 CS3#
12 DQ8 42 CBO 72 VDDQ [ 102 NC 132 DQ13 162 CB5 192 RAS# | 222 VSS
13 DQ9 43 CB1 73 WE# 103 VSS 133 VSS 163 VSS 193 Cso# | 223 DM6

14 VSS 44 VSS 74 CAS# 104 | DQS6# 134 DM1 164 DM8 194 | vDDQ | 224 NC

15 | DQs1# | 45 | DQss# | 75 | vDDQ | 105 | DQS6 135 NC 165| NC |195| ODTO |225| vss

16 DQS1 46 DQS8 76 CS1# 106 VSS 136 VSS 166 VSS 196 Al13 226 | DQ54

17 VSS a7 VSS 7 ODT1 107 | DQ50 137 NC 167 CB6 197 VDD 227 DQ55

18 | RESET# | 48 CB2 78 VDDQ | 108 | DQ51 138 NC 168 CB7 198 VSS 228 VSS

19 NC 49 CB3 79 VSS 109 VSS 139 VSS 169 VSS 199 DQ36 | 229 DQ60

20 VSS 50 VSS 80 DQ32 110 | DQ56 140 DQ14 170 | vDDQ | 200 DQ37 230 DQ61

21 DQ10 51 VDDQ 81 DQ33 111 | DQ57 141 DQ15 171 | CKEl1l | 201 VSS 231 VSS

22 DQ11 52 CKEO 82 VSS 112 VSS 142 VSS 172 VDD 202 DM4 232 DM7

23 VSS 53 VDD 83 DQS4# | 113 | DQS7# 143 DQ20 173 NC 203 NC 233 NC

24 DQ16 54 BA2 84 DQS4 114 | DQS7 144 DQ21 174 Al4 204 VSS 234 VSS

25 DQ17 55 NC 85 VSS 115 VSS 145 VSS 175 vDDQ | 205 DQ38 [ 235 DQ62

26 VsS 56 | vDDQ | 86 | DQ34 | 116 | DQss 146 | DM2 |176| A12 |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 VDD 208 DQ44 | 238 [ VDDSPD
29 VSS 59 VDD 89 DQ40 119 SDA 149 DQ22 179 A8 209 DQ45 | 239 SAO0
30 DQ18 60 A5 90 DQ41 120 SCL 150 DQ23 180 A6 210 VSS 240 SAl

(*): These pins are not use in this module.
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RCS3#
RCS2#
RCS1#
RCSO#
DQSO DQS4
DQS0# DQS4#
DMO/DQS9 ] ]I I DM4/DQS13 ] ]I I
NC/DQS9# NC/DQS13#
< 1 I ] o 1 I |
W T C C D oW T D D h oW T D D oW T L
D s s D S S D S s D s s
DQO -/\/\,—DQDQloQg DQDQlOSg DQSQ-/\/\,—DQDQlOgg QD Q 1 0 S S
DAL AA ¢ §FH # ¢ $ ¢ * # ool M—{oe § § F * # Q¢ § 4 * #
pQ2  AA—] DQ DQ DQ34 -AA—] DQ DQ
DQ3  -AA— DX D DQ35  ~AA,~—] DX D
934 AN—| Dg po Dg D9 Dgﬁ& AN—| Dg D4 Dg D13
Dgs  -AA—] DQ [} DQ37 -AA—] DQ DQ
boe 0o Stack 0o Stack Dboss 0o Stack oy Stack
DQ7  -AA—] DQ [} DQ39 -AA—] DQ DQ
T T T T
DQS1 DQS5
DQS1# 1 DQS5# 1
DML/DQS10 ] I I DMs/DQS14 ] I I
NC/DQS10# NC/DQS14#
° 1 [ 1 o 1 [ ]
oM T D oM T D D H DM T D D DM T H
g DS S Q Q E D s s Q Q g D s s Q Q E, D S s
DQ8  -AA~— DQ Q1 0 s s DQ Q1 0 s S DQ40  -AA~— DQ Q1 0 s s DQ Q1 0 s S
D8 AA—DQS § FF # Qg §*FF # oo AN—DQ & § F ¥ # 0 g7 #
DQI0 -AA— DQ DQ D42 -AA— DQ DQ
DQ11  ~AA~— DX D DQ43  ~AA~—] DX D
Dglz AN—| Dg D1 Dg D10 D$4 AN—| Dg D5 Dg D14
DQI3 -AA—] DQ DQ DQI5 AA—] DQ DQ
Q14 oo Stack 0o Stack DQ4s 0o Stack 0Q Stack
DQI5 AA—] DQ bQ DQ47 AA— DQ DQ
T T T T
DQS2 DQS6
DQS2# 1 DQS6# )
DM2/DQS11 ] I I DM6/DQS15 ] I I
NC/DQS11# NC/DQS15#
° 1 [ ] o 1 [ ]
oW T D oW T D h oW T D oW T L
DS s Q Q DS s Q Q DS s Q Q D S s
DQI6 AA—DQD Q 1 0 S S DQD Q 1 0 S S D8 AA—DQD Q 1 0 S S DRQD Q 1 0 S S
b7 AA—{DQ 2 § ¥ # # R $* # Do AN—DQ  § FF # R § #
DQ18 -AA— DQ DQ DRSO -AA— DQ DQ
DQ1Y AA—] DQ DQ DQ5L -AA— DQ 0Q
pQ20 AA—] DQ D2 0Q D11 pos2 -AA— D D6 0Q D15
DQ21 -AA—] DQ 0Q DQ53 AA— DQ oQ
DQ22 -AA—] DQ Stack DQ Stack b5t -AA—] Do Stack oo Stack
DQ23 -AA— DQ 0Q D55 AN— DO Do
T T T T
DQS3 DQS7
DQS3# ] DQs7# ]
DM3/DQS12 ] I I DM7/DQS16 ] I I
NC/DQS12# NC/DQS16#
° 1 [ ] o 1 [ ]
Dyv T C C D DTNV T D D h D;/V T CC D DM T D
DS s Q Q DS s Q Q DS s Q Q D S s Q
D24 AA—{DQD Q 1 0 s QD Q1 0 S S D6 AA—DQD Q 1 0 s QD Q1 0 S S
bazs Q8 5 H F ¥ Q8 § # ¥ ¥ Dbos? Q8 §H ¥ ¥ 0QQ S # ¥ ¥
DQ26 ~AA—] DQ nQ DQ58 AA— DQ DQ
DQ27 D D DQ59 D D
oo oo D3 oo D12 oo m—os D7 o D16
DQ29 ~AA—] DQ DQ DQEL AA— DQ 0Q
DQ30 -AA—] DQ Stack 00 Stack b2 AA—] DO Stack o Stack
Q3L AA— DQ 0Q Q83 -AA— DQ 0Q
T T T T
DQs8
DQs8# ]
DMB/DQS17 ] I I
NC/DQS17#
° 1 [ ]
DM T Cc C D DM T ¢ c D D L
1['; DS s Q Q E D s s Q Q
cB0 AA—{DQD Q 1 0 s QD Q1 0 S S
ool Qg S # 4 ¥ Q8 S # # #
“W— # #
ce2  -AA— DQ DQ
cB3 bQ o8 DQ 17 Serial PD VDDSPD -— Serial PD
cBa  AA— DQ DQ scL VDDIVDDQ D0-D17
cB5  AA— DQ DQ .
CB6 0o Stack 00 Stack SDA
cB7  -AA—] DQ DQ VREF 1 DO-D17
T
vss DO-D17
T T
CS3# ——AA— RCS3# -> CS3#: DDR2 SDRAMs D9-D17
Cs2¢ ——AN—] RCS2# -> CS2#: DDR2 SDRAMs D9-D17
CS1#  ——AN—] RCS1# -> CS1#: DDR2 SDRAMs DO-D8

RCSO# -> CSO0#: DDR2 SDRAMs DO-D8

RAO-RA14 -> A0-A14: DDR2 SDRAMs D0-D17 cKo PCKO~PCK8  ->CK :DDR2 SDRAMs DO-D17

R
BAO-BAZ —AA— E  |— RBAO-RBA2 >BA0-BA2: DDR2 SDRAMs DO-D17 f

RASH ——AN—| G [— RRASY > RASY DORZ SORAIS DODIT cxor U |- poxos-pekss > cs - bore sorams o017
CAS# ——AA~— |  |— RCAS# >CAS#: DDR2 SORAMs DO-D17 PCK9 > CK - Register

€% ——AAN— S  [— RWE#->WE# DDR2 SDRAMs DO-D17 RESET#——OF PCK9#  OK# - Register
CKEO ——AA~— T  f— RCKEO > CKEO: DDR2 SDRANS DO-D8
CKEl ——AA~— E  |— RCKEL->CKEL DDR2 SORAMs D9-D17
ODT0 ——AA~— R {— RODTO->ODT0: DDR2 SDRAMs DOD8
0DT1 ——AA—] |— RODT1 -> ODT1: DDR2 SDRAMs D9-D17

PCke Notes:
PCK# 1. Unless otherwise noted, resistor value are 22 ohm +/-5%
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Absolute Maximum Ratings

Symbol Parameter MIN MAX Unit
VDD Voltage on VDD pin relative to VSS -1.0 23 \Y,
VDDQ Voltage on VDDQ pin relative to VSS -0.5 2.3 \%
VDDL Voltage on VDDL pin relative to VSS -0.5 2.3 \%
VIN, VOUT | Voltage on any pin relative to VSS -0.5 2.3 \Y,
TSTG Storage temperature -55 100 °c
RAAsio,lrgsAss’#,B\'?v’E# S 5 uA
Input leakage current; Any input OV<VIN<VDD; CS#, CKE, ODT -10 10 UuA
IL VREF input 0V<VIN<0.95V;
Other pins not under test = 0V CK, CK# -250 250 UuA
DM -20 20 UuA
102 872%‘3?539060%" rS(n?té and ODT are disabled DQ, DQS, DQSH# -20 20 uA
IVREF VREF supply leakage current; VREF = Valid VREF level -72 72 UA
DC Operating Conditions

Symbol Parameter Min Typical Max Unit | Notes
VDD Supply voltage 1.7 1.8 1.9 \% 1
VDDQ I/O supply voltage 1.7 1.8 1.9 \% 4
VDDL VDDL supply voltage 1.7 1.8 1.9 \% 4
VREF 1/0 reference voltage 0.49 x VDDQ 0.50 x VDDQ 0.51 x VDDQ \% 2
VTT I/O termination voltage 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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Operating Temperature Condition

Symbol Parameter Rating Units | Notes
TOPER Operating temperature 0-95 °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. At0 - 85°C, operation temperature range, all DRAM specifications will be supported. The refresh rate is required to double when
85°C < TOPER <= 95°C.

Input DC Logic Level

All voltages referenced to VSS

Symbol Parameter Min Max Unit
VIH(DC) Input High (Logic 1) Voltage VREF + 0.125 VDDQ + 0.300 \%
VIL(DC) Input Low (Logic 0) Voltage -0.300 VREF - 0.125 \%

Input AC Logic Level

All voltages referenced to VSS

Symbol Parameter Min Max Unit
VIH(AC) Input High (Logic 1) Voltage DDR2-400/DDR2-533 VREF + 0.250 - \%
VIL(AC) Input Low (Logic 0) Voltage DDR2-400/DDR2-533 - VREF - 0.250 Y
VIH(AC) Input High (Logic 1) Voltage DDR2-667 VREF + 0.200 - \Y
VIL(AC) Input Low (Logic 0) Voltage DDR2-667 - VREF - 0.200 v

Input/Output Capacitance
TA=25°C, f=100MHz

Parameter Symbol Min Max Unit
Input capacitance (AO~A14, BAO~BA2, RAS#, CAS#, WE#) CIN1 9 11 pF
Input capacitance (CKEO, CKE1), (ODTO, ODT1), (CSO#~ CS3#) CIN2 9 11 pF
Input capacitance (CKO, CKO0#) CIN3 6 7 pF
Input/Output capacitance (DQ, DQS, DQS#, DM, CB) CIO 14 18 pF
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IDD Specification

" E6 D5 CcC .
Condition Symbol | hhRro.667) | (DDR2-553) | (DDR2-400) | UM

Operating one bank active-pre-charge;
tek= tekooy tre= tregop); tras= tras mingopy; CKE is HIGH, CS# is HIGH "
between valid commands; Address bus inputs are SWITCHING; Data IDDO 1679 1634 1634 mA
bus inputs are SWITCHING
Operating one bank active-read-pre-charge;
IOUT = OmA; BL = 4; CL = CL(IDD); AL = 0; tck= tekgpp); tre= treqoo);
tras= tras MIN(IDD); trep= tRCD(IDD); CKE is HIGH, CS# is HIGH between IDD1* 1769 1724 1724 mA
valid commands; Address bus inputs are SWITCHING; Data pattern is
same as IDD4W.
Pre-charge power-down current;
All banks idle; tck= tekgopy; CKE is LOW; Other control and address bus IDD2P** 932 932 932 mA
inputs are STABLE; Data bus inputs are FLOATING
Pre-charge quiet standby current;
All banks idle; tck= tekgopy; CKE is HIGH; Other control and address bus | IDD2Q** 2300 2120 2120 mA
inputs are STABLE; Data bus inputs are FLOATING
Pre-charge standby current;
All banks idle; tck= tckgopy; CKE is HIGH; Other control and address bus | IDD2N** 2480 2300 2300 mA
inputs are STABLE; Data bus inputs are SWITCHING.
Active power-down current; . _
All banks open; tex= texgony; CKE is Fast PDN Exit MRS(12) =0 1760 1760 1760 mA
LOW; Other control and address bus IDD3P**
inputs are STABLE; Data bus inputs are | Slow PDN Exit MRS(12) = 1 1148 1148 1148 mA
FLOATING.
Active standby current;
All banks open; tex= tekaop); tre= trr(pp); tras= tras maxapp); CKE is HIGH, *
CS# is HIGH between valid commands; Other control and address bus IDD3N 3380 3020 3020 mA
inputs are SWITCHING; Data bus inputs are SWITCHING.
Operating burst write current;
All banks open; Continuous burst writes; BL = 8; CL = CL(IDD); AL = 0;
tek= tCK(IDD); tras= tRAS MAX(IDD); trp= tRP(IDD); CKE is HlGH, CS#is HIGH IDD4W* 2984 2624 2624 mA
between valid commands; Address 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);

! . . IDD4R* 2804 2489 2489 mA
AL = 0; tex= tekgop); tras= tras maxaop); tre= tregop); CKE is HIGH, CS# is
HIGH between valid commands; Address bus inputs are SWITCHING;
Data pattern is same as IDD4W.
Burst refresh current;
tek=tckaoo); Refresh command at every trecqop) interval; CKE is HIGH; -
CS# is HIGH between valid commands; Other control and address bus IDDS 8780 8420 8420 mA
inputs are SWITCHING; Data bus inputs are SWITCHING.
Self refresh current;
CK and CK# at OV; CKE < 0.2V; Other control and x
address bus inputs are FLOATING; Data bus inputs Normal IDD6 540 540 540 mA
are FLOATING.
Operating bank interleave read current;
All bank interleaving reads; IOUT = OmA; BL = 8; CL = CL(IDD);
AL = trepgop) - 1*tckaopy; tek= tekqooy; tre= treoo); trro = trrogDD); .
trep = 1*tekop) ;CKE is HIGH; CS# is HIGH between valid commands; IDD7 3569 3344 3344 mA
Address bus inputs are STABLE during DESELECTSs; Data bus inputs
are SWITCHING.
Notes:
IDD specification is based on Hynix A-die components.
*: 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.
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vVIrtlum PART NO.:

AC TIMING PARAMETERS & SPECIFICATIONS

E6 D5 CcC
Parameter Symbol (DDR2-667) (DDR2-533) (DDR2-400) Unit
Max | Min Max | Min Max | Min

Clock Timing

CL5 tex(5) 3,000 8,000 - - - - ps
Clock Cycle Time CL4 tex(4) 3,750 8,000 3,750 8,000 - - ps

CL3 tex(3) 5000 8000 5000 8000 5000 8000 ps
CK high-level width teH(avg) 0.48 0.52 0.48 0.52 0.45 0.55 te
CK low-level width teLavg) 0.48 0.52 0.48 0.52 0.45 0.55 te
Half clock period thp (tc'\r—/il,”t\‘m) - (tch:,”t\lm) - (tc':l,l ’t\‘q) - ps
Clock jitter tar -125 125 - - - - ps
Data Timing
DQ output access time from CK/CK# tac -450 +450 -500 500 -600 600 ps
Data-out high impedance window from CK/CK# thz - tacax) - tacovax) - tacovax) ps
Data-out low impedance window from CK/CK# tiz tacing tacvax) tacvin tacuax) tacvin tacvax) ps
DQ and DM input setup time relative to DQS tos 100 - 100 - 150 - ps
DQ and DM input hold time relative to DQS toH 175 - 225 - 275 - ps
DQ and DM input pulse width ( for each input) toipw 0.35 - 0.35 - 0.35 - tex
Data hold skew factor toHs - 340 - 400 - 450 ps
DQ-DQS hold, DQS to first DQ to go non-valid, per access toH tup - tons - tup - tons - trp - tons - ps
Data valid output window (DVW) tovw tontbose - ton-toose - ton-toese - ns
Data Strobe Timing
DQS input high pulse width tbgsH 0.35 - 0.35 - 0.35 - tek
DQS input low pulse width tbosL 0.35 - 0.35 - 0.35 - tek
DQS output access time from CK/CK# tbgsck -400 +400 -450 +450 -500 +500 ps
DQS failing edge to CK rising-setup time toss 0.2 - 0.2 - 0.2 - tek
DQS failing edge from CK rising-hold time tosH 0.2 - 0.2 - 0.2 - tek
aD(S;ZEQ skew, DQS to last DQ valid, per group, per tooso ) 240 ) 300 } 350 ps
DQS read preamble trPRE 0.9 1.1 0.9 1.1 0.9 1.1 tek
DQS read preamble trpsT 0.4 0.6 0.4 0.6 0.4 0.6 tek
DQS read preamble setup time twPrES 0 - 0 - 0 - ps
DQS read preamble twpre 0.35 - 0.35 - 0.35 - tek
DQS read preamble twpsT 0.4 0.6 0.4 0.6 0.4 0.6 tek
Write command to first DQS latching transition tbgss WL-0.25 | WL+0.25 | WL-0.25 | WL+0.25 | WL-0.25 | WL+0.25 tex
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AC TIMING PARAMETERS & SPECIFICATIONS

E6 D5 CcC

Parameter Symbol (DDR2-667) (DDR2-533) (DDR2-400) Unit

Min | Max Min | Max Min | Max
Command and Address Timing
Address and control input pulse width for each input tipw 0.6 - 0.6 - 0.6 - tex
Address and control input setup time tis 200 - 250 - 350 - ps
Address and control input hold time tiH 275 - 375 - 475 - ps
CAS# to CAS# command delay tcep 2 - 2 - 2 - ps
ACTIVE to ACTIVE (same bank) command tre 60 - 60 - 55 - ns
ACTIVE bank a to ACTIVE bank b command trrRD 7.5 - 7.5 - 7.5 - ns
ACTIVE to READ or WRITE delay trep 15 - 15 - 15 - ns
Four Bank Activate period traw 375 - 37.5 - 37.5 - ns
ACTIVE to PRECHARGE command tras 45 70,000 45 70,000 40 70,000 ns
Internal READ to precharge Command delay trTP 7.5 - 7.5 - 7.5 - ns
Write recovery time twr 15 - 15 - 15 - ns
Auto precharge write recovery + precharge time AL twrtt rp - twrtt rp - t wrHtnre - ns
Internal WRITE to READ Command delay twTr 7.5 - 7.5 - 10 - ns
PRECHARGE command period trp 15 - 15 - 15 - ns
PRECHARGE ALL command period trrPA trpt+tck - trpttck - trpttek - ns
LOAD MODE command cycle time tmRD 2 - 2 - 2 - tex
CKE low to CK, CK# uncertainty toELAY tisttex - tisttex - tisttex - ns

+iy +y +iy
Self Refresh
il?]teérrszr to Active or Refresh to Refresh command trrc 1975 ) 1275 ) 1975 ) ns
Average periodic Refresh interval trRer - 7.8 - 7.8 - 7.8 us

- t REC(MIN) t Rrc(MIN) t rREC(MIN)
Exit Self Refresh to non-READ command txsnr +10 - +10 - +10 - ns
Exit Self Refresh to READ txsrD 200 - 200 - 200 - tek
Exit Self Refresh timing reference tisxr tis - tis - tis - ps
OoDT
ODT turn-on delay taonD 2 2 2 2 2 2 tek
ODT turn-on taon tac t acouax)t t t acuax)t t t acvax)t s
(MIN) 700 AC(MIN) 1’000 AC(MIN) 1000 p
ODT turn-off delay taorD 25 25 25 2.5 25 2.5 tex
t + t + t +
ODT turn-off taor t acminy Ace(ggx) t acminy ACG(SSX) t acminy A((:i(g/ax) ps
Eacany* Zxlect |y i+ SR I i+ 2tCtK :
_ _ AC(MIN AC(MIN; AC(MIN;
ODT turn-on(power-down mode) taoneD 2,000 tAlchss)’f 2,000 tﬁ\lcgﬂsé)’f 2000 Ao+l ps
! ’ 000
t . 2.5 Xte+ t N 2.5 Xtek+ t . 2.5xtck +

ODT turn-off (power-down mode) taoFPD ACMINY t acvaxy* ACMIN) t acmaxy* ACIMINY tacuaxy¥ ps

2,000 1,000 2,000 1,000 2000 1000
ODT to power-down entry latency tanPD 3 - 3 - 3 - tex
ODT power-down exit latency taxrp 8 - 8 - 8 - tek
Power Down
Exit active power-down to READ command, MR[bit12=0] txARD 2 - 2 - 2 - tek
Exit active power-down to READ command, MR[bit12=1] txaRDS 7-AL - 6-AL - 6-AL - tek
Exit precharge power-down to any non-READ command typ 2 - 2 - 2 - tex
CKE minimum high/low time teke 3 - 3 - 3 - tex
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Product Specifications

Technology, Inc. VL393T1K69F-E6/D5/CCY

vVIrtlum PART NO.:

Package Dimensions

FRONT VIEW

133.35 8.10
ﬂ MAX

i
2301

3.00 (4X) —=
(TYP)

1.27 +/-0.10

5.175 (2X) —|
(TYP)

BACK VIEW
AR R AR AR RN || AN nnnnnmm
3.04 PIN 240 e ?-\(()F? PIN 121
Hh 55.00 63.00
TYP
‘ 70.66
TYP

Note: 1. All dimensions are in millimeters with tolerance +/- 0.15mm unless otherwise specified.
2. The dimensional diagram is for reference only.
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Product Specifications

vVIrtlum PART NO.:

Technology, Inc. VL393T1K69F-E6/D5/CCY

Revision History:

Date Rev. Page | Changes

02/21/2011 1.0 All Spec release
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