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X02 2010/03/29 1) Add serial port switch in order to use single wire for both  of GF9452 and MCU
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SPARES

As close to U1 pins as
possible

Return from
termination 
load area

Place GND shield
wiring around nets
XT_in & XT_out

VTT should be distributed as an area rather
than tracking. 
VREF0_9 use minimum 15 mil trace width  

Optional DC
feedback
resistor

Loop length should match round trip delay between ClK (from controller) and DQS (from memory)

Loop length should match round trip delay between ClK (from controller) and DQS (from memory)

Loop length should match round trip delay of CLK trace
(from controller) plus DQS trace (from memory)

Legend: Clock Source Jumper Position

Crystal

Oscillator

Note :

- Place termination CAPS; C300 - C307 as close as possible to
respective resistor network; RN12 - RN19

- Place probe points (vias) immediately after resistor networks
on DQS_P_[7:0] & DQS_N_[7:0]

Loop length should match round trip delay of CLK trace
(from controller) plus DQS trace (from memory)

Changed Crystal package
2007/03/15

RN5H 10RRN5H 10R98

TP10
Via
TP10
Via

1

R141 499RR141 499R

RN4H 10RRN4H 10R98

RN3H 10RRN3H 10R98

RN10E10R RN10E10R 12 5

C70

5.6pF

C70

5.6pF

RN9B10R RN9B10R 15 2

RN2H 10RRN2H 10R98

R137 0RR137 0R

RN18B 10R(4Array)RN18B 10R(4Array)72

RN1H 10RRN1H 10R98

TP3
Via
TP3
Via

1

RN17A 10R(4Array)RN17A 10R(4Array)81

C82 10nFC82 10nF

RN15B 10R(4Array)RN15B 10R(4Array)72

RN8A 10RRN8A 10R161

RN19D 10R(4Array)RN19D 10R(4Array)54

RN9G10R RN9G10R 10 7

RN7A 10RRN7A 10R161

RN11C10R RN11C10R 14 3

RN6A 10RRN6A 10R161

RN5A 10RRN5A 10R161

RN4A 10RRN4A 10R161

RN8G 10RRN8G 10R107

C84
100nF
C84
100nF

RN3A 10RRN3A 10R161

RN2A 10RRN2A 10R161

RN7G 10RRN7G 10R107

RN6G 10RRN6G 10R107

RN1A 10RRN1A 10R161

C51
100nF
C51
100nF

RN5G 10RRN5G 10R107

RN17C 10R(4Array)RN17C 10R(4Array)63

RN4G 10RRN4G 10R107

R123
47R

R123
47R

RN3G 10RRN3G 10R107

RN10D10R RN10D10R 13 4

RN14A 10R(4Array)RN14A 10R(4Array)81

R135 0RR135 0R

RN9A10R RN9A10R 16 1

RN2G 10RRN2G 10R107

RN1G 10RRN1G 10R107

C66

5.6pF

C66

5.6pF

C62
100nF
C62
100nF

RN12B 10R(4Array)RN12B 10R(4Array)72

C49
10nF
C49
10nF

R128 10MR128 10M

RN15D 10R(4Array)RN15D 10R(4Array)54

RN10F 10RRN10F 10R116

C64

5.6pF

C64

5.6pF

R131
100R

R131
100R

RN9F10R RN9F10R 11 6

R142 0RR142 0R
RN11G

10R

RN11G

10R

107

RN11D10R RN11D10R 13 4

RN13A 10R(4Array)RN13A 10R(4Array)81
RN14D 10R(4Array)RN14D 10R(4Array)54

RN16B 10R(4Array)RN16B 10R(4Array)72

RN8F 10RRN8F 10R116

RN7F 10RRN7F 10R116

RN16D 10R(4Array)RN16D 10R(4Array)54

RN6F 10RRN6F 10R116

C77

10nF

C77

10nF

TP1
Via
TP1
Via

1

+
C61

33uF_16V_LowESR
+

C61

33uF_16V_LowESR

C81 10nFC81 10nF

RN5F 10RRN5F 10R116

C74
10nF
C74
10nF

RN4F 10RRN4F 10R116

R130
100R

R130
100R

RN3F 10RRN3F 10R116

C50
100nF
C50
100nF

RN2F 10RRN2F 10R116

RN1F 10RRN1F 10R116

C58
22pF
C58
22pF

RN19A 10R(4Array)RN19A 10R(4Array)81

RN12A 10R(4Array)RN12A 10R(4Array)81

RN14C 10R(4Array)RN14C 10R(4Array)63

C52
100nF
C52
100nF

R127
0R
R127
0R

RN11E10R RN11E10R 12 5

RN10C10R RN10C10R 14 3

RN9E10R RN9E10R 12 5

C56
100nF
C56
100nF

R129
100R

R129
100R

RN10H10R RN10H10R 9 8

C71

5.6pF

C71

5.6pF
C73
100nF
C73
100nF RN13C 10R(4Array)RN13C 10R(4Array)63

RN8E 10RRN8E 10R125

C63

5.6pF

C63

5.6pF

RN7E 10RRN7E 10R125

RN6E 10RRN6E 10R125

RN5E 10RRN5E 10R125

Y2

27.000Mhz Ceramic Crystal(5X3.2)

Y2

27.000Mhz Ceramic Crystal(5X3.2)

2 4

3
1

RN4E 10RRN4E 10R125

RN18A 10R(4Array)RN18A 10R(4Array)81

RN19C 10R(4Array)RN19C 10R(4Array)63

+
C55

33uF_16V_LowESR
+

C55

33uF_16V_LowESR

R139 499RR139 499R

RN3E 10RRN3E 10R125

RN17B 10R(4Array)RN17B 10R(4Array)72

RN2E 10RRN2E 10R125

RN1E 10RRN1E 10R125

C53
10nF
C53
10nF

RN11F 10RRN11F 10R116

RN10B10R RN10B10R 15 2

C80 10nFC80 10nF

RN10G10R RN10G10R 10 7

RN18D 10R(4Array)RN18D 10R(4Array)54

R133 1KR133 1K

RN8D 10RRN8D 10R134

C69

5.6pF

C69

5.6pF

RN7D 10RRN7D 10R134

R138 499RR138 499R

RN6D 10RRN6D 10R134

RN15A 10R(4Array)RN15A 10R(4Array)81

RN12D 10R(4Array)RN12D 10R(4Array)54

RN5D 10RRN5D 10R134

RN4D 10RRN4D 10R134

C78
10nF
C78
10nF

RN13D 10R(4Array)RN13D 10R(4Array)54

C47
10nF
C47
10nF

RN3D 10RRN3D 10R134

R140 0RR140 0R

RN2D 10RRN2D 10R134

RN1D 10RRN1D 10R134

U2

LP2997MRLP2997MR

U2

LP2997MRLP2997MR

AVIN6

VTT 8
VDDQ5

SD_N2 GND 1

VREF 4

VSENSE 3PVIN7

GND_PAD 9

RN11H 10RRN11H 10R98

RN18C 10R(4Array)RN18C 10R(4Array)63

R126
0R
R126
0R

RN9D10R RN9D10R 13 4

R125 47RR125 47R

RN14B 10R(4Array)RN14B 10R(4Array)72

RN10A10R RN10A10R 16 1

RN15C 10R(4Array)RN15C 10R(4Array)63

R136 499RR136 499R

RN8C 10RRN8C 10R143

C54
10nF
C54
10nF

RN11B10R RN11B10R 15 2

RN7C 10RRN7C 10R143

RN6C 10RRN6C 10R143

R124
100R
R124
100R

RN5C 10RRN5C 10R143

RN12C 10R(4Array)RN12C 10R(4Array)63

RN4C 10RRN4C 10R143

C65

5.6pF

C65

5.6pF

C60
100nF
C60
100nF

RN3C 10RRN3C 10R143

RN2C 10RRN2C 10R143

RN19B 10R(4Array)RN19B 10R(4Array)72

+
C79

220uF_6.3V_LowESR

+
C79

220uF_6.3V_LowESR

RN1C 10RRN1C 10R143

C76 10nFC76 10nF

C72

5.6pF

C72

5.6pF

R132 0RR132 0R

RN16A 10R(4Array)RN16A 10R(4Array)81

RN13B 10R(4Array)RN13B 10R(4Array)72

U1A

GF9450_DDRII

U1A

GF9450_DDRII

ADDR12C20
ADDR11B20
ADDR10A20
ADDR9D19
ADDR8C19
ADDR7B19
ADDR6A19
ADDR5D18
ADDR4C18
ADDR3B18
ADDR2A18
ADDR1D17
ADDR0C17

BA1B21
BA0A21

RASC21
CASD21
WEE21

CEB22

CKEC22
CKA16
CK_NA15

XoutB13
XinC13

DDR_FIFO_WE_IN0D3
DDR_FIFO_WE_OUT0C3

ODTCTL D22

XTAL_DVDDD13
XTAL_DGNDE13

CM1_CVDDD12
CM2_CVDDC12
CM2_GNDA12
CM1_GNDB12

CLKROUTE_CVDDF10

Vref1F8
Vref2H6
Vref3H25
Vref4F16
Vref5F20

NC1 A1NC2 A2NC3 A28NC4 A29NC5 B1NC6 B29

DQ63 J29
DQ62 H29
DQ61 G29
DQ60 F29
DQ59 D29
DQ58 J28
DQ57 H28
DQ56 G28
DQ55 C28
DQ54 J27
DQ53 H27
DQ52 G27
DQ51 E27
DQ50 D27
DQ49 C27
DQ48 B27
DQ47 J26
DQ46 H26
DQ45 G26
DQ44 F26
DQ43 D26
DQ42 C26
DQ41 B26
DQ40 G25
DQ39 C25
DQ38 B25
DQ37 E24
DQ36 D24
DQ35 B24
DQ34 D23
DQ33 C23
DQ32 B23
DQ31 C10
DQ30 B10
DQ29 D9
DQ28 C9
DQ27 B9
DQ26 D8
DQ25 C8
DQ24 B8
DQ23 B7
DQ22 D6
DQ21 C6
DQ20 E5
DQ19 D5
DQ18 C5
DQ17 B5
DQ16 F6
DQ15 G6
DQ14 F5
DQ13 F4
DQ12 E4
DQ11 D4
DQ10 C4
DQ9 B4
DQ8 F3
DQ7 F2
DQ6 E2
DQ5 D2
DQ4 B2
DQ3 F1
DQ2 E1
DQ1 D1
DQ0 C1

DM7 E29
DM6 F27
DM5 E26
DM4 C24
DM3 A8
DM2 B6
DM1 G5
DM0 C2

DQS7 C29
DQS7_N B28

DQS6 A27
DQS6_N A26

DQS5 A25
DQS5_N A24

DQS4 A23
DQS4_N A22

DQS3 A10
DQS3_N A9

DQS2 A7
DQS2_N A6

DQS1 A5
DQS1_N A4

DQS0 B3
DQS0_N A3

ODT4 D28
ODT3 D25
ODT2 D20
ODT1 E6
ODT0 E3

DDR_FIFO_WE_IN1C7

DDR_FIFO_WE_IN2E25

DDR_FIFO_WE_IN3E28

DDR_FIFO_WE_OUT1D7

DDR_FIFO_WE_OUT2F25

DDR_FIFO_WE_OUT3F28

CLKROUTE_CVSSF11

PLL1_VDDJ3

PLL1_GNDH3

PLL2_VDDJ4

PLL2_GNDH4

PLL3_VDDJ5

PLL3_GNDJ6

DDS1_VDDJ2

DDS1_GNDH2

DDS2_VDDJ1

DDS2_GNDH1

C68
10nF
C68
10nF

RN9C10R RN9C10R 14 3

R134 499RR134 499R

C57
22pF
C57
22pF

RN17D 10R(4Array)RN17D 10R(4Array)54

+
C59

33uF_16V_LowESR
+

C59

33uF_16V_LowESR

C75 10nFC75 10nF

RN8B 10RRN8B 10R152

RN7B 10RRN7B 10R152

RN11A10R RN11A10R 16 1

RN9H10R RN9H10R 9 8

RN6B 10RRN6B 10R152

RN16C 10R(4Array)RN16C 10R(4Array)63

RN5B 10RRN5B 10R152

RN4B 10RRN4B 10R152

C48
100nF
C48
100nF

RN8H 10RRN8H 10R98

RN3B 10RRN3B 10R152

RN2B 10RRN2B 10R152

C83
22uF/10V(3216)

C83
22uF/10V(3216)

C67
100nF
C67
100nF

RN7H 10RRN7H 10R98

RN6H 10RRN6H 10R98

RN1B 10RRN1B 10R152
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ADDR_R_3
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ADDR_R_0
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DQS_P_1

DQS_P_0

DQS_P_3

DQS_P_2
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AD
D

R
_R
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AD
D

R
_R

_1
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D

R
_R

_9
AD

D
R

_R
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AD
D

R
_R
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D
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_1
0

AD
D

R
_R

_1
1
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D

R
_R

_3
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D

R
_R

_5

DQS_N_1

DQS_N_0

DQS_N_3

DQS_N_2

AD
D

R
_R

_2

VDDDL2

BA
_R

_1
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_R

_0

VREF0_9

VCC1_8 VCC1_8

VCC1_8
VCC1_8

VTT0_9
VTT0_9

VCC1_8

VTT0_9

VTT0_9

VCC1_8

VCC1_8

VREF0_9

VCC1_8

VCC1_8

DQS_P_[7:0]<IREF>

DQ[63:0]<IREF>

BA_R_[1:0] <IREF>

ADDR_R_[12:0] <IREF>

DM[7:0]<IREF>

CS_N_R <IREF>
RAS_N_R

 CAS_N_R
<IREF>WE_N_R <IREF>

CKE_R <IREF>

ODTCTRL
<IREF>

DQS_N_[7:0]<IREF>

CLK <IREF>
CLK_N <IREF>

Title

Size Document Number Rev

Date: Sheet of

DRAM Array Lower Half X02

LB701 MAIN

C

4 11Monday, March 29, 2010

D&T, Inc.

Title

Size Document Number Rev

Date: Sheet of

DRAM Array Lower Half X02

LB701 MAIN

C

4 11Monday, March 29, 2010

D&T, Inc.

Title

Size Document Number Rev

Date: Sheet of

DRAM Array Lower Half X02

LB701 MAIN

C

4 11Monday, March 29, 2010

D&T, Inc.

Locate in the middle of the four DRAM devices

SPARES

Locate as close to
DRAM as possible

Locate as close to
DRAM as possible

Locate branch as close to  center
point as possible. Stubs to each
SDRAM should be equal length

SDRAM Decoupling
(One cap per power pin, right at the pin)

C88

10nF

C88

10nF

C117
100nF
C117
100nF

C96

100nF

C96

100nF

R143 300RR143 300R

C129

100nF

C129

100nF

C118

100nF

C118

100nF

R
N

21
A

47
R

_a
rra

y
R

N
21

A
47

R
_a

rra
y

16

1

R
N

29
G

47
R

R
N

29
G

47
R

10

7

U4

512Mb/16bit, 667MHz, DDR2-667 SDRAM
K4T51163QG-HCE6 / H5PS5162FFR-Y5

U4

512Mb/16bit, 667MHz, DDR2-667 SDRAM
K4T51163QG-HCE6 / H5PS5162FFR-Y5

VDD1A1

LDQ0 G8

VDDQ1A9

LDQ1 G2LDQ2 H7

VSSQ1 A7

LDQ3 H3LDQ4 H1

VDDQ2C1

LDQ5 H9LDQ6 F1

VSSQ2 B2

LDQ7 F9

VDD2E1

UDQSp B7

WEnK3 CASnL7 RASnK7

CSnL8

BA0L2 BA1L3

A10/APM2

A0M8 A1M3 A2M7

VDD3J9

VSSQ3 B8VDDQ3C3
VSSQ4 D2VDDQ4C7

VSS1 A3
VSS2 E3

A3N2 A4N8 A5N3 A6N7 A7P2 A8P8 A9P3

CKEK2

CLKpJ8

UDQSn/NU A8

VSS3 J3

UDQ0 C8UDQ1 C2UDQ2 D7UDQ3 D3UDQ4 D1UDQ5 D9UDQ6 B1UDQ7 B9
A11P7

VDD4M9
VDD5R1

VDDQ5C9
VDDQ6E9
VDDQ7G1
VDDQ8G3
VDDQ9G7
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(One cap per power pin, right at the pin)
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