M WHITE ELECTRONIC DESIGNS

WV3EG232M64STSU-D4
PRELIMINARY*

512MB — 2x32Mx64 DDR SDRAM SO-DIMM UNBUFFERED

FEATURES

Fast Data Transfer Rate: PC2700 and PC3200
Double-data-rate architecture

Bi-directional data strobes (DQS)

Differential clock inputs (CK & CK#)
Programmable Read Latency 2.5, 3 (clock)
Programmable Burst Length (2,4,8)
Programmable Burst type (sequential & interleave)
Auto and self refresh, (8K/64ms refresh)

Serial presence detect with EEPROM

Power supply:

Vce = Veeg: +2.5V + 0.2V (166MHz)
Vee = Veeg: +2.6V + 0.1V (200MHz)

B Dual Rank
B Standard 200 pin SO-DIMM package
» Package height options

D4: 31.75mm (1.25")

NOTE: Consult factory for availability of:
* RoHS compliant products
« Vendor source control options
* Industrial Temperature option

DESCRIPTION

The WV3EG232M64STSU is a 2x32Mx64 Double Data
Rate SDRAM memory module based on 512Mb DDR
SDRAM component. The module consists of eight 32Mx16
DDR SDRAMSs in 66 pin TSOP packages mounted on a
200 pin FR4 substrate.

Synchronous design allows precise cycle control with the
use of system clock. Data I/O transactions are possible on
both edges and Burst Lengths allow the same device to be
useful for a variety of high bandwidth, high performance
memory system applications.

* This product is under development, is not qualified or characterized and is subject to
change without notice.

OPERATING FREQUENCIES

DDR333@CL=2.5 DDR400@CL=3
Clock Speed 166MHz 200MHz
CL-treo-trP 2.5-3-3 3-3-3

White Electronic Designs Corp. reserves the right to change products or specifications without notice.
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M WHITE ELECTRONIC DESIGNS

WV3EG232M64STSU-D4

PRELIMINARY

White Electronic Designs Corp. reserves the right to change products or specifications without notice.

PIN CONFIGURATION PIN NAMES
PIN [SYMBOL| PIN |SYMBOL| PIN [SYMBOL| PIN [SYMBOL A0-A12 Address input (Multiplexed)
1 VRer 51 Vss 101 A9 151 DQ42 BA0-BA1 Bank SelectAddress
2 VRer 52 Vss 102 A8 152 DQ46 DQO0-DQ63 Data Input/Output
3 | Ves | 53 | DQM9 | 103 | Ves | 153 | DQ43 DQS0-DQS7 | Data Strobe Input/Output
4 Vss 54 DQ23 | 104 Vss 154 | DQ47 Ko CK] Clock Inputs
5 DQO 55 DQ24 | 105 A7 155 Vee ’ .
6 DO4 56 DQ28 106 A6 156 Voe CKO#, CK1# Clock inputs complement
7 DQ1 57 Ve 107 A5 157 Vee CKEQ, CKE1 Clock Enable Inputs
8 DQ5 58 Vee 108 Ad 158 | CK1# CSO#,CS1# | Chip select Inputs
9 Vee 59 DQ25 | 109 A3 159 Vss RASH Row Address Strobe
10 Vee 60 DQ29 | 110 A2 160 CK1 CAS# Column Address Strobe
7 Tow & Tow 1w e ] Wite Enche
SS
13 | DQ2 | 63 Vss | 13 | Vec | 163 | DQ48 DM0-DM7 Dataln Mask
14 | DQ6 | 64 Vss | 14 | Vec | 164 | DQ52 Vee Power Supply
15 Vss 65 | DQ26 | 115 | AMD/AP | 165 | DQ49 Veca Power Supply for l/Os
16 Vss 66 DQ30 | 116 BA1 166 | DQ53 Vss Ground
17 DQ3 67 DQ27 17 BAO 167 Vee VRer Reference Power Supply
18 bar 68 DQ31 18 RAS# 168 Vee Veespp Serial EEPROM Power Supply
o Toan | | Ve | o [oar [ Tow | o Serl 62 10
CC .
21 Vee 71 NC | 121 | CSo# | 171 | DQ50 SCL Serial dlock
22 Vee 72 NC | 122 | CS1 | 172 | DQs4 SAQ-SA2 Address in EEPROM
23 DQY 73 NC 123 NC 173 Vss NC No Connect
24 DQ13 74 NC 124 NC 174 Vss
25 DQS1 75 Vss 125 Vss 175 | DQ51
26 DM1 76 Vss 126 Vss 176 | DQS55
27 Vss 77 NC 127 | D@32 | 177 | DQs6
28 Vss 78 NC 128 | DQ36 | 178 | DQ6O
29 DQ10 79 NC 129 | D@33 | 179 Vee
30 DQ14 80 NC 130 | DQ37 | 180 Voo
31 DQ11 81 Vee 131 Vee 181 DQ57
32 DQ15 82 Vee 132 Vce 182 | DQS61
33 Vce 83 NC 133 | DQS4 | 183 | DQS7
34 Vce 84 NC 134 DM4 184 DM7
35 CKO 85 NC 135 | DQ34 | 185 Vss
36 Vee 86 NC 136 | DQ38 | 186 Vss
37 CKo# 87 Vss 137 Vss 187 | DQ58
38 Vss 88 Vss 138 Vss 188 DQ62
39 Vss 89 NC 139 | DQ35 | 189 | DQ59
40 Vss 90 Vss 140 | DQ39 | 190 | DQ63
41 DQ16 91 NC 141 DQ40 | 191 Voo
42 DQ20 92 Vee 142 | DQ44 | 192 Vee
43 DQ17 93 Vee 143 Vee 193 SDA
44 DQ21 94 Vee 144 Vee 194 SAO
45 Vee 95 CKE1 145 | DQ41 195 SCL
46 Vee 9% CKEO | 146 | DQ45 | 196 SAT
47 DQS2 97 NC 147 | DQS5 | 197 | VcoSPD
48 DM2 98 NC 148 DM5 198 SA2
49 DQ18 99 A12 149 Vss 199 NC
50 DQ22 | 100 A11 150 Vss 200 NC
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WV3EG232M64STSU-D4

M WHITE ELECTRONIC DESIGNS

PRELIMINARY
FUNCTIONAL BLOCK DIAGRAM
CS1# o
CS0# o T
DQSO0 o——I Lbas  cs# — Lbas  cs# DQS4 o—m———] LDQS  cs# |—tbas cs#
DMO o—-W——+ LDM —— LDM DM4 o—-M—— LDM —— LDM
DQ0 o—w— 1/0 0 —— /100 DQ32 o—w—{ /00 ——— /00
DQ1 0—W—| 1/0 1 —— o1 DQ33 O—W— 101 1 vo1
DQ2 o—wWA—] 1/0 2 —— 1102 DQ34 o—wWA—{ /0 2 — /02
DQ3 0—M— 103 —— o3 DQ35 O—wm— 1103 1 vos
DQ4 0—W—| 1/0 4 —— o4 DQ36 O—W— 104 1 o4
DQ5 O—wWA— 1105 —— 1105 DQ37 O—wWA— II0 5 —j /05
DQ6 o—w— 1/0 6 ——- 1106 DQ38 O—wA— 1106 ——{ /06
DQ7 o—wA— 1107 —— 1107 DQ39 O—wWA—{ I/I0 7 —- /07
DQS1 o—-vwW——- ubpas — uDQs DQS5 o—-w——-+1 uDQs —— uDQs
DM1 o—ww———/ upMm —— UDM DM5 o—-m——{ UDM —— uDM
DQ8 O—W— 108 —— vos DQ40 O—m— 1108 1 vos
DQ9 O—M— 1109 —— oo DQ41 O—W— 1109 —— oo
DQ10 O—W—{ 1/0 10 —— 1o 10 DQ42 0—W— 110 10 —— vo10
DQ11 O—M— 1/0 11 —— o1 DQ43 O—m— 110 11 1 o1
DQ12 O—W— 1/0 12 —— o 12 DQ44 O—W— 10 12 1 o012
DQ13 O—WA—{ 1/0 13 — 110 13 DQ45 o—w—{ /013 — /013
DQ14 O—wW\—{ 1/0 14 —— /014 DQ46 o—wA—{ /0 14 ——— /014
DQ15 O—W— 1/0 15 —— 1o 15 DQ47 O—— 11015 —1{ o015
DQS2 o—-m——{ LDQS CS# —— LDQS  CSs# DQS6 o—-wWA——— LDQS  Cs# —— LDQs  Cs#
DM2 o—vwW——+ LDM —— LDM DM6 o—wW—— LDM —— LDM
DQ16 O 1100 —— oo DQ48 O—W— 1/00 —— oo
DQ17 0—W—{ 1/0 1 —— o1 DQ49 O—W— 1/0 1 —— o1
DQ18 o—wW\W— 1/0 2 —— 1102 DQ50 o—w—{ 1/0 2 —— /02
DQ19 0—W— 1/03 —— o3 DQ51 0—W— 1103 —— o3
DQ20 O—W—{ 1/0 4 —— o4 DQ52 O—W— 1/0 4 —— vo4
DQ21 o—wW\— /05 —— 1105 DQ53 o—w—{ 1/I0 5 —— /05
DQ22 o—W— 1106 —— vose DQ54 0—W— 1106 —— os
DQ23 O—W— /07 —— o7 DQ55 O—W—] 1107 —— vo7
DQS3 o—-wW——- uDas —— uDQsS DQS7 o—w——-+ uDas —— uDQs
DM3 o—ww——— uDM —— ubm DM7 o—m—— UDM —— ubm
DQ8 0—M— 108 —— os DQ56 O—W— 1108 —— uos
DQ9 O—wW\— /09 ——- 1109 DQ57 O—wWA—{ 1/0 9 —— /09
DQ10 o—ww—{ 1/0 10 —— 1o 10 DQ58 0—Wv— 1/0 10 —— vo10
DQ11 O—M— 1/0 11 —— on DQ59 O—W— 110 11 —— o 11
DQ12 0—M— 1/0 12 —— o 12 DQB0 O—W—| 110 12 —— 1012
DQ13 o—ww—{ 1/0 13 —— 1o 13 DQB1 O—wWv— 1/0 13 ——{ 1013
DQ14 0O—M— 10 14 —— 1o 14 DQ62 O—W— 110 14 —— 1014
DQ31 O—W—] 1/0 15 —— o 15 DQB3 O—WV— 1/0 15 —— 015
BAO, BA| ——»BAO, BA1: DDR SDRAMs Clock Wiring
Clock SDRAMs
A0-A12 ———>» A0-A12: DDR SDRAMs Input
RAS# ———— > RAS#: DDR SDRAMs CKO/CKO# 4 SDRAMs *Clock Net Wiring
CK1/CK1# 4 SDRAMs
CAS# ———— > CAS#: DDR SDRAMs DDR SDRAMs
CKEO ———— > CKEO: DDR SDRAMs
CKE1 ———————> CKE1: DDR SDRAMs R = 120 Ohm DDR SDRAMs
WE# ——— > WE#: DDR SDRAMs
CKO0/1
CKOM g
Vcespp + SPD Edge
T SERIAL PD
Vee/Veca + DDR SDRAM SCL DDR SDRAMs
- <«>»SDA
WP,
VREF 1 DDR SDRAM A0 A1 A2 DDR SDRAMS
Vss 4 DDR SDRAM SAO SA1 SA2
Notes:
1. DQ-to-1/O wiring is shown as recommended but may be changed.
NOTE: All resistor values are 22 ohmes unless otherwise specified. 2. DQ/DQS/DMICKE/CS relationships must be maintained as shown.
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PRELIMINARY

W WHITE ELECTRONIC DESIGNS __WV3EG232M64STSU-D4

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Units
Voltage on any pin relative to Vss VN, Vour 05~36 V
Voltage on Vcc and Veca supply relative to Vss Vee, Veca -05~36 V
Storage temperature Tste -55 ~ +150 °C
Operating temperature Ta 0~70 °C
Power Dissipation Pp 8 W
Short circuit output current los 50 mA
NOTES:

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to recommended operating condition.
Exposure to higher than recommended voltage for extended periods of time could affect device reliability.

DC CHARACTERISTICS FOR 335 SPEED GRADE

Parameter Symbol Min Max Unit Note
Supply voltage DDR266/DDR333 (nominal Vcc of 2.5V) Vee 2.3 2.7 \
1/0 Supply voltage DDR266/DDR333 (nominal Vcc of 2.5V) Veea 23 27 v
I/0 Reference voltage VReF 0.49*Vcea 0.51*Veea V 1
/O Termination voltage V1T VRrer-0.04 VRer+0.04 V 2
Input logic high voltage ViH(DC) VRer+0.15 | Vcca+0.30 V
Input logic low voltage Vi(DC) -0.3 VRer-0.15 V
Input voltage level, CK and CK# Vin(DC) -0.3 Veea+0.30 V
Input differential voltage, CK and CK# Vip(DC) 0.3 Veca+0.60 V 3
Input crossing point voltage, CK and CK# Vix(DC) 0.3 Veeat0.60 \
Addr, CASH,
RASH, WE# 16 16 WA
Input leakage current CS#, CKE Ii -8 8 pA
CK, CK# -8 8 pA
DM -4 4 pA
Output leakage current loz -10 10 PA
Output high current (normal strengh); Vour = V +0.84V loH -16.8 — mA
Output high current (normal strengh); Vout = V17 -0.84V lo 16.8 — mA
Output high current (half strengh); Vout = V1t +0.45V loH 9 — mA
Output high current (half strengh); Vour = V1t -0.45V lo 9 — mA
NOTES:
1. Vrer is expected to be equal to 0.5*Vcca of the transmitting device, and to track variations in the DC level of the same. Peak to peak noise on Vrer may not exceed +2% of the DC
value

2. Vrris not applied directly to the device. V1t is a system supply for signal termination resistors,is expected to be set equal to Vrer, and must track variations in the DC level of Vrer
3. Vipis the magnitude of the difference between the input level on CK and the input level on CK#.

White Electronic Designs Corp. reserves the right to change products or specifications without notice.
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M WHITE ELECTRONIC DESIGNS

WV3EG232M64STSU-D4

PRELIMINARY
DC CHARACTERISTICS FOR 403 SPEED GRADE
Parameter Symbol Min Max Unit Note
Supply voltage DDR266/DDR333 (nominal Vcc of 2.5V) Vee 25 2.7 V
/0 Supply voltage DDR266/DDR333 (nominal Vcc of 2.5V) Veea 2.5 2.7 \
I/0 Reference voltage VREF 0.49*Vcca | 0.51*Veca \ 1
I/O Termination voltage \ans VRer-0.04 VRer+0.04 V 2
Input logic high voltage ViH(DC) VRer+0.15 | Vcca+0.30 \
Input logic low voltage Vi(DC) -0.3 VRer-0.15 V
Input voltage level, CK and CK# Vin(DC) -0.3 Veca+0.30 V
Input differential voltage, CK and CK# Vin(DC) 0.3 Vecat0.60 \ 3
Input crossing point voltage, CK and CK# Vix(DC) 0.3 Veeat0.60 \
Addr, CAS#, -16 16 MA
RASH#, WE#
Input leakage current CS#, CKE Ii -8 8 PA
CK, CK# -8 8 pA
DM -4 4 pA
Output leakage current loz -10 10 MA
Qutput high current (normal strengh); Vout = V +0.84V loH -16.8 — mA
Output high current (normal strengh); Vout = V7 -0.84V lo 16.8 — mA
Output high current (half strengh); Vout = V1T +0.45V loH 9 — mA
Output high current (half strengh); Vour = V1t -0.45V loL 9 — mA

NOTES:

1. VRer is expected to be equal to 0.5*Vcca of the transmitting device, and to track variations in the DC level of the same. Peak to peak noise on Vrer may not exceed +2% of the DC

value

2. Viris not applied directly to the device. V1T is a system supply for signal termination resistors,is expected to be set equal to Vrer, and must track variations in the DC level of Vrer

3. Vipis the magnitude of the difference between the input level on CK and the input level on CK#.

CAPACITANCE

Ta=25°C, f = 100MHz
Parameter Symbol Min Max Unit
Input Capacitance (A0-A12, BAO-BA1, RAS#, CAS#, WE#) CiNt 20 28 pF
Input Capacitance (CKEO, CKE1) Cinz 12 16 pF
Input Capacitance (CS0#, CS1#) Cins 12 16 pF
Input Capacitance (CK0, CK0#, CK1, CK1#) Cing 12 16 pF
Input Capacitance (DM0-DM?7), (DQS0-DQS7) Cins 12 14 pF
Input Capacitance (DQ0-DQ63) Court 12 14 pF

SAMSUNG & NANYA components.
AC OPERATING TEST CONDITIONS

Parameter/Condition Symbol Min Max Unit Note
Input High (Logic 1) Voltage VIH(AC) VRrer +0.31 V 1
Input Low (Logic 0) Voltage ViLac) VRer -0.31 \ 1
Input Differential Voltage, CK and CK# inputs Vip(Ac) 0.7 Veeat0.6 \
Input Crossing Point Voltage, CK and CK# inputs Vix(ac) 0.5*Veea-0.2 0.5*Vceat0.2 vV

NOTES:

1. ViHovershoot: Vi =Vcca +1.5V for a pulse width < 3ns and the pulse can not be greater than 1/3 of the cycle rate.
ViL undershoot: ViL=-1.5V for a pulse width < 3ns and the pulse can not be greater than 1/3 of the cycle rate.

White Electronic Designs Corp. reserves the right to change products or specifications without notice.
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WHITE ELECTRONIC DESIGNS __WV3EG232M64STSU-D4

PRELIMINARY

Iob SPECIFICATIONS AND TEST CONDITIONS

DDR333 @ DDR400 @
CL =25 Max CL =3 Max

Parameter Symbol | Conditions Unit

One device bank active; Active-Precharge; trc = tReiny; tek = tekming; DQ,DM

Coupr?;?,ng Ibor | and DQS inputs change once per clock cycle; Address and control inputs 840 500 mA
' change once every two clock cycles

Operating One device bank; Active-Read-Precharge; BL=4; trc = tremiN) ; tck = tekminy;

Ipp1* _ i ) 1,120 660 mA
current lout = OmA; Address and control inputs change once per clock cycle
Percharge
power-down Ipo2e= | All device banks are idle; Power-down mode; tck = tekiny; CKE=LOW 40 40 mA
standby current
ldle standb CS# = HIGH; All device banks are idle; tck = tekminy; CKE=HIGH; Address

Y Iop2r+ | and other control inputs changing once per clock cycle. Vin = Vrer for DQ, 240 240 mA
current
DQS and DM
Active power-
down standby Ippsp+ | One device bank active; Power-down mode; tck = tekminy; CKE=LOW 240 360 mA
current
Active standb CS# = HIGH; CKE=HIGH; One device bank active; trc = trasmax); tck =
current y lopan= | tckming DQ, DM and DQS inputs change twice per clock cycle; Address and 360 480 mA
other control inputs changing once per clock cycle

Operating Burst = 2; Reads; Continuous burst; One device bank active; Address and

Ibpar* ) . o ) _ 1,360 780 mA
current other control inputs changing once per clock cycle; tck = tckminy; lout = 0mA
Overatin Burst = 2; Writes; Continuous burst; One device bank active; Address and
cuprrent 9 Iopaw= | other control inputs changing once per clock cycle; tck = tekminy; DQ, DM and 1,480 880 mA

DQS inputs change twice per clock cycle

Auto refresh

Iops* trc =trRFC(MIN) 1,640 1,760 mA
current
Selfrefresh loos~ | CKE < 0.2V 40 40 mA
current
Oreratin Four device bank interleaving Reads Burst=4 with auto precharge Erc =
current g Ipp7* tre(MiN); tek = tekminy; Address and control inputs change only during Active 3,040 1,620 mA
READ, or WRITE commands
NOTE:

Iop specification is based on SAMSUNG components. Other DRAM Manufacturers specification may be different.
* Value calculated as one module rank in this operation condition and other module rank in Ioozp (CKE low) mode.
**Value calculated as all module ranks in this operation condition.

White Electronic Designs Corp. reserves the right to change products or specifications without notice.
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M WHITE ELECTRONIC DESIGNS

WV3EG232M64STSU-D4

PRELIMINARY
Ioo SPECIFICATIONS AND TEST CONDITIONS
Parameter Symbol Conditions Cl:l)_l:)zR23 gsM@Zx Unit
Operating current Operating Current: One device bank active; Active-Precharge; trc = trRc(min);
- One bank Active- IpDo tck = tekmin) DQ, DM, and DQS inputs change once per clock cycle; Address 768 mA
Precharge and control inputs changing once every two clock cycle
Operating current Operating Current: One device bank; Active-Read-Precharge; BL = 4; tr¢ =
p 9 . Ipp1* trRe(min); tck = tekmin); lout = O0mA; Address and control inputs change once per 792 mA
- One bank operation
clock cycle
Percharge power- - Precharge Power Down Standby Current: All device banks are idle; Power 40 mA
down standby current poz® Down mode; tck = tck(min); CKE = LOW
Precharae Floatin Idle Standby Current: CS#=HIGH; All device banks are idle; tck = tok(min) CKE
standb gcurrent 9 IpD2F+* = HIGH; Address and other control inputs changing once per clock cycle. 200 mA
y Vin = Ver for DQ, DQS, and DM
Active power - down Iopap Active Power Down Standby Current: One device bank active; Power Down 88 mA
standby current posP mode; tck = tck(min); CKE = LOW
Active standb Active Standby Current: CS# = HIGH; CKE = HIGH; One device bank active
y IpD3N** trRe = tRAs(max); tck = tek(min; DQ, DM, and DQS inputs changing twice per 360 mA
current . )
clock cycle; Address and other control inputs changing once per clock cycle
) Operating Current: Burst = 2; Reads; Continuous burst; One device bank
Operating current O . . o
IDD4R* active; Address and other control inputs changing once per clock cycle; tck = 832 mA
- burst read . -
tck(min); lout = OmA
) Operating Current: Burst = 2; Writes; Continuous burst; One device bank
Operating current S : . e
- burst write IDDaw* active; Address and other control inputs changing once per clock cycle; tck = 936 mA
tck(min; DQ, DM, and DQS inputs change twice per clock cycle
Auto refresh current Ipps* Auto-Refresh Current: trc = trrc(min) 1,544 mA
Self refresh current; .
CKE =< 0.2V IpD6 Self-Refresh Current: CKE < 0.2V 40 mA
Overating current Operating Current: Four device bank interleaving Reads Burst = 4 with auto
i lfour ba%k operation Ipp7* precharge; tre = tre(min); tek = tekmin); Address and control inputs only during 2,456 mA
P Active READ or WRITE commands.
NOTE:
Iop specification is based on NANYA components. Other DRAM Manufacturers specification may be different.
* Value calculated as one module rank in this operation condition and other module rank in Iooze (CKE low) mode.
**Value calculated as all module ranks in this operation condition.
White Electronic Designs Corp. reserves the right to change products or specifications without notice.
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M WHITE ELECTRONIC DESIGNS

WV3EG232M64STSU-D4

PRELIMINARY
DDR SDRAM COMPONENT ELECTRICAL CHARACTERISTICS AND
RECOMMENDED AC OPERATING CONDITIONS
403 335 .
Parameter Symbol - - Unit
Min Max Min Max
Row Cycle Time trRe 55 60 tck
Refresh row cycle time tRFC 70 72 ns
Row active tRAS 40 70K 42 120K ns
RAS# to CAS# delay trRcD 15 18 tck
Row precharge time trP 15 18 ns
Row active to row active delay tRRD 10 12 ns
Write recovery time twr 15 15 ns
Last data into Read command twir 2 1 ns
) CL=2.5 - - 6 12 ns
Clock cycle time CL=3 tek 5 10 - - ns
Clock high level width tcH 0.45 0.55 0.45 0.55 tck
Clock low level width tcL 0.45 0.55 0.45 0.55 tck
DQS-out access time from CK/CK# tpasck -0.55 0.55 -0.6 +0.6 ns
Output data access time from CK/CK# tac -0.65 0.65 0.7 +0.7 ns
Data strobe edge to output data edge tbasa - 04 - 0.45 ns
Read Preamble tRPRE 0.9 1.1 0.9 1.1 tck
Read Postamble trRPST 0.4 0.6 0.4 0.6 tck
CK to valid DQS-in toass 0.72 1.28 0.75 1.25 tck
DQS-in setup time twPRES 0 0 ns
DQS-in hold time twPRE 0.25 0.25 tck
DQS falling edge to CK rising-setup time tpss 0.2 0.2 tck
DQS falling edge to CK rising-hold time tosH 0.2 0.2 tck
DQS-in high level width tpasH 0.35 0.35 tck
DQS-in low level width tbasL 0.35 0.35 tck
Address and control input setup time (fast) tis 0.6 0.75 ns

White Electronic Designs Corp. reserves the right to change products or specifications without notice.
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PRELIMINARY

W WHITE ELECTRONIC DESIGNS __WV3EG232M64STSU-D4

DDR SDRAM COMPONENT ELECTRICAL CHARACTERISTICS AND
RECOMMENDED AC OPERATING CONDITIONS (Continued)

403 335 .

Parameter Symbol - - Unit
Min Max Min Max
Address and control input hold time (fast) tiH 0.6 0.75 ns
Address and control input setup (slow) tis 0.7 0.7 ns
Address and control input hold time (slow) tiH 0.7 0.7 ns
Data-out high impedence time from CK/CK# thz +0.65 +0.7 ns
Data-out low impedence time from CK/CK# tLz -0.65 -0.7 ns
Mode register set cycle time tMRD 10 10 ns
DQ & DM setup time to DQS tos 0.4 0.4 ns
DQ & DM hold time to DQS tH 0.4 0.4 ns
Control & address input pulse width tipw 2.2 2.2 ns
DQ & DM input pulse width toipw 1.75 1.75 ns
Exit self refresh to non-Read command tXSNR 75 75 ns
Exit self refresh to Read command txsrRD 200 200 tek
Refresh interval time {REFI 7.8 7.8 us
Output DQS valid window taH tHP - taHs - tHP - taHs — ns
Clock half period tHp tchml o - tchml o — ns
tcHmin tcHmin
Data hold skew factor taHs 0.5 0.55 ns
DQS write postamble twpsT 04 0.6 04 0.6 ns
Active Read with auto precharge command trAP 15 18 ns
Auto precharge write recovery + Precharge time trRAL (tg:sfgl; (tg:sfgl; tck
NOTE:

AC Timing Parameters are based on SAMSUNG components. Other DRAM Manufacturers parameters may be different.

White Electronic Designs Corp. reserves the right to change products or specifications without notice.
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PRELIMINARY

W WHITE ELECTRONIC DESIGNS __WV3EG232M64STSU-D4

DDR SDRAM COMPONENT ELECTRICAL CHARACTERISTICS AND
RECOMMENDED AC OPERATING CONDITIONS

335 .
Parameter Symbol - Unit
Min Max

Row cycle time R 60 tck
Refresh row cycle time tRFC 72 ns
Row active time tRAS 42 120K ns
RASH# to CASH# delay tReD 18 tck
Row precharge time trRP 18 ns
Row active to Row active delay tRRD 12 ns
Write recovery time twr 15 ns
Last data into Read command twir 1 tck
Col. address to Col. address delay tcep 1 tck
Clock cycle time CL=2.5 tek 6 12 ns
Clock high level width tcH 0.45 0.55 tck
Clock low level width tcL 0.45 0.55 tck
DQS-out access time from CK/CK# tbasck -0.6 +0.6 ns
Output data access time from CK/CK# tac 0.7 +0.7 ns
Data strobe edge to output data edge tbasa - 0.45 ns
Read Preamble tRPRE 0.9 1.1 tck
Read Postamble tRPST 0.4 0.6 tck
CK to valid DQS-in toass 0.75 1.25 tck
DQS-in setup time twPRES 0 ns
DQS-in hold time twPRE 0.25 tck
DQS falling edge to CK rising-setup time tpss 0.2 tck
DQS falling edge from CK rising-hold time tsH 0.2 fck
DQS-in high level width tbasH 0.35 tck
DQS-in low level width tbasL 0.35 tck
Address and Control Input setup time (fast) tis 0.75 ns
Address and Control Input hold time (fast) tiH 0.75 ns
Address and Control Input setup time (slow) tis 0.7 ns
Address and Control Input hold time (slow) tiH 0.7 ns
Data-out high impedence time from CK/CK# tHz 0.7 +0.7 ns
Data-out low impedence time from CK/CK# tLz 0.7 +0.7 ns

Note:

AC Timing Parameters are based on NANYA components. Other DRAM Manufacturers parameters may be different.

White Electronic Designs Corp. reserves the right to change products or specifications without notice.
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PRELIMINARY

DDR SDRAM COMPONENT ELECTRICAL CHARACTERISTICS AND
RECOMMENDED AC OPERATING CONDITIONS (Continued)

335 .

Parameter Symbol - Unit
Min Max

Mode register set cycle time tMRD 10 ns
DQ & DM setup time to DQS DS 0.4 ns
DQ & DM hold time to DQS 1DH 04 ns
Control & Address input pulse width t1PW 2.2 ns
DQ & DM input pulse width DIPW 1.75 ns
Exit self refresh 0 non-Read command XSNR 75 ns
Exit self refresh to read command {XSRD 200 tck
Refresh interval time tREFI 7.8 us
Output DQS valid window tQH tHP - taHs — ns
Clock half period tHP tcLmin or tcHmin — ns
Data hold skew factor 1QHS 0.55 ns
DQS write postamble time WWPST 0.4 0.6 tek
Active to Read with Auto precharge command {RAP 18
Auto precharge write recovery + Precharge time DAL (twr/tck) + (tRe/tck) tek

White Electronic Designs Corp. reserves the right to change products or specifications without notice.
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M WHITE ELECTRONIC DESIGNS

WV3EG232M64STSU-D4

ORDERING INFORMATION FOR D4

PRELIMINARY

WV3EG232M64STSU403D4sG

200MHz/400Mbps, CL=3

Part Number Speed Height* Commercial Operating Range

WV3EG232M64STSU335D4xG 166MHz/333Mbps, CL=2.5 31.75mm (1.25") MAX 0°Cto 70°C

WV3EG232M64STSU335D41xG 166MHz/333Mbps, CL=2.5 31.75mm (1.25") MAX -40°C to 85°C
31.75mm (1.25") MAX 0°Cto 70°C

NOTES:

+ Consult Factory for availability of RoHS compliant products. (G = RoHS Compliant)

+ Vendor specific part numbers are used to provide memory components source control. The place holder for this is shown as lower case “x” in the part numbers above and is to
be replaced with the respective vendors code. Consult factory for qualified sourcing options. (M = Micron, S = Samsung, N = Nanya and consult factory for others)

+ Consult factory for availability of industrial temperature (-40°C to 85°C) option (add

for industrial temperature option).

PACKAGE DIMENSIONS FOR D4

4.06 (0.160)J:

67.75 (2.667)
67.45 (2.656)
Full R 2x —>| |« 3.80
63.60 (0.150) MAX.
(2.504)
4.00 £0.10 ) G__
(0.158 £0.039) 31.90 (1.256)
31.60 (1.244)
20
6.0 (0.787)
0.240_1 L [
VAN 1 39 41 199
N
(TTTTTTTTITIIIIN {\| T TTTTTTTTITIIIIIID 1
A 11.40 |
: 47.40
— (0.449) | (1666) |
2.15 4.20 (0.165) o —
(0.085)
> 2.40 (0.094) 1.0£0.1
(0.04 +0.0039)

2.55 Min

Tolerances: +0.15 (0.006) unless otherwise specified

(0.102 Min)

* ALL DIMENSIONS ARE IN MILLIMETERS AND (INCHES)

White Electronic Designs Corp. reserves the right to change products or specifications without notice.
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W WHITE ELECTRONIC DESIGNS __WV3EG232M64STSU-D4

PART NUMBERING GUIDE

WV 3 E G 232M 64 S T
wepe —
MEMORY (SDRAM)

DDR

GOLD

DEPTH (Dual Rank)

BUS WIDTH

COMPONENT WIDTH (x16)
TSOP

2.5V

UNBUFFERED

SPEED (Mb/s)

PACKAGE 200 PIN

INDUSTRIAL TEMPERATURE
(-40°C to +85°C)

(Blank = Commerical Temperature)
COMPONENT VENDOR

NAME

(S = Samsung)
(N =Nanya)

G = RoHS COMPLIANT

[0
1C
x
X
X
O
K
®

White Electronic Designs Corp. reserves the right to change products or specifications without notice.
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Document Title
512MB — 2x32Mx64, DDR SDRAM UNBUFFERED

Revision History

Rev # History Release Date Status

Rev 0 Created 8-05 Preliminary
Rev 1 1.0 Added Samsung's lop, CAP and AC Specifications 9-05 Preliminary
Rev 2 2.0 Added DDR400(PC3200) Data Rate 8-06 Preliminary
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