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TERMINATION
AT E5.1

DDR TERMINATION VOLTAGE REGULATOR

TERMINATION
AT DDRThe VTT side of the terminaton resistors should be placed

on a wide VTT island on the surface layer. The island is
located at each end of the bus, so it does not interfere
with the signal routing.

VREF should be routed over a
reference plane and isolated, and possibly
shielded with both SSTL2_VDD and SSTL2_GND

VREF needs to be decoupled
to both SSTL2_VDD and SSTL2_GND with balanced
decoupling capacitors.

D0

TERM AT E5

BBK AV ELECTRONICS CORP.,LTD.
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E5_SDRAM_DQ3

E5_SDRAM_DQ4
E5_SDRAM_DQ5
E5_SDRAM_DQ6
E5_SDRAM_DQ7
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GND_SSTL2
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E5_SDRAM_CLK#1 2

E5_SDRAM_CLK1 2
E5_SDRAM_CLK0 2

E5_SDRAM_CLK#0 2

E5_SDRAM_CAS# 2

E5_SDRAM_CS0 2
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M1

M2
PLACEMENT

SDRAM_CS0

SDRAM_CLK0

SDRAM_CLK1

U22

U25

E5

LAYOUT
NOTE:

Option for DDR with 3.3V VDD

A1

2 (8M x 16) DDR SDRAM

BBK AV ELECTRONICS CORP.,LTD.
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SDRAM_DQ3
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SDRAM_DQ4
SDRAM_DQ5

SDRAM_DQ7
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SDRAM_DQ0

SDRAM_DQ14
SDRAM_DQ15

SDRAM_DQ13
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SDRAM_DQ10

SDRAM_DQ12
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SDRAM_A12
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SDRAM_A7
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SDRAM_DQ[31..0]3

SDRAM_DQS23
SDRAM_DQS33

SDRAM_DQS13
SDRAM_DQS03

SDRAM_CS03
SDRAM_CLKE3
SDRAM_RAS#3
SDRAM_CAS#3
SDRAM_WE#3

SDRAM_DQM13
SDRAM_DQM03

SDRAM_DQM23
SDRAM_DQM33

VREF2,3

SDRAM_CLK03
SDRAM_CLK#03
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SDRAM_CLK13
SDRAM_CLK#13
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SDRAM_A53
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SSTL2_VDD

SSTL2_VDD

DDR_VDD

DDR_VDD
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SSTL2_VDD

SSTL2_VDD

DDR_VDD

DDR_VDD

GND

GND

GND

GND

GND

GND

GND

C116

104

C115

104
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32
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47
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11
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8
7
5
4
2
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45
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1
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33

3
9
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55
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6
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D15
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D1
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VCC
VCC
VCC
VCCQ
VCCQ
VCCQ
VCCQ
VCCQ

VREF
GND
GND
GND

GNDQ
GNDQ
GNDQ
GNDQ
GNDQ

NC
NC
NC
NC

A12

NC
NC
NC

+ CA5
T47u/16

U3

8MX16 DDR

29
30
31
32
35
36
37
38
39
40
28
41

26
27

24
44
23
22
21
20
47

65
63
62
60
59
57
56

13
11

54

10
8
7
5
4
2

16
51

45
46

1
18
33

3
9

15
55
61

49
34
48
66
6
12
52
58
64

14
17
19
25

42

43
50
53

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10/AP
A11

BA0
BA1

CS#
CKE
RAS#
CAS#
WE#
LDM
UDM

D15
D14
D13
D12
D11
D10

D9

D7
D6

D8

D5
D4
D3
D2
D1
D0

LDQS
UDQS

CLK
CLK#

VCC
VCC
VCC
VCCQ
VCCQ
VCCQ
VCCQ
VCCQ

VREF
GND
GND
GND

GNDQ
GNDQ
GNDQ
GNDQ
GNDQ

NC
NC
NC
NC

A12

NC
NC
NC

C127

104

C126

104

C125

104

+C141 10UF/1206

C110

104

C122

102

C109

104

+C124 10UF/1206

C123

102

C108

104

C139

102

C138

102

C140

102

C128

102

C129

102

C137

102

C130

102
+ C131

T47u/16

FB3
*B601

C136

104

C111

102

C135

104

C112

102

C113

102

C134

104

+ C114
10UF/1206

C121

102

C133

104

C120

102

C132

104

C119

104

C118

104

C117

104



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

RESET CIRCUITRYE-Link III
Connector

/ETHER_IRQ

UART

A1

FP, RST, IR, AV IO/ELink-3 CON, UART

BBK AV ELECTRONICS CORP.,LTD.

A3
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/RST_SW

/RST_HOST

/RST_AUDIO

/RST_SW

/SYS_RST2,6

OPTICAL 12

SPDIF_OUT 12AO_IEC9582

E5_GPIOx352,9 /RST_AUDIO 11,12

/RST_HOST12

/WAIT2

HD122,6

/SYS_RST2,6

HD9 2,6

E5_MA32,6

HD11 2,6

HD52,6HD4 2,6

E5_/DTACK2

E5_MA12,6
HD13 2,6 HD142,6

E5_MA2 2,6

HD6 2,6

HD15 2,6

HD72,6

E5_ALE 2,6

E5_GPIO2 2

/E5_WEL 2,6

E5_UART2_TX 2

HD12,6HD0 2,6

/E5_CS1 2

HD8 2,6

/E5_OE 2,6

E5_UART2_RX2

HD102,6

HD2 2,6

/E5_UDS2

E5_MA5 2,6

HD32,6

E5_MA4 2,6

E5_UART2_RX2
E5_UART2_TX2

V33

GND

VCC

VCC

V33

GND

GND

V33

GND

GND

GNDGND

V33

J2

DNS CON5X2

1
3
5
7
9

2
4
6
8
10

+
+
+
+
+

+
+
+
+
+

D4
*IN4148

1
2

U5B
74AHCT14

3 4

+
C142

*47u/16
R70

0

U5A
74AHCT14

1 2

C146
104

C147

104

R74
*0

R69
10K

R72
0

R75

*0

+
C144
10u/16

D5
IN4148

1
2

L5

0

R76
33

R77

*10K

D6
IN4148

1
2

U5E
74AHCT14

11 10
R78

330

U5D
74AHCT14

9 8

R73
10K

FB4 *601

C145
102

J1

*HEADER 20X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40

Q1
3906

2

1
3

R71
10K

U5F
74AHCT14

13 12

R79

120

U5C
74AHCT14

5 6

C143
*104



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

DEDICATED ATAPI INTERFACE

FLASH MEMORY(2 or 4 or 8 Mb)

11

Samsung - K4H281638D-TCB3

1

HOST Read

10
Micron - MT46V8M16-55

Debuge Mode (Jumper 2-3)
0 Normal Mode (Jumper 1-2)

00

HD[7]

Nanya

01
HD[1:0]

01
00

HD[3:2]
128Mb DDR SDRAM
256Mb DDR SDRAM

ESMT - M13S128168A-6T

KEYWAY (NO PIN)

2MB(Default)

8MB

4MB

Size Stuff Not Stuff

R85,R86,R87 R90

R90

R85,R87

R85,R86,R87

1MB R85,R86,R87,R90

64Mb DDR SDRAM10

Reserve11

R86,R90

A1

FLASH,  ATA, EEPROM

BBK AV ELECTRONICS CORP.,LTD.

C
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Title
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Date: Sheet of

IORDY

BA4

RY/BY/A19

ACC

NC/A20/A20

A19/A19/A21

A19/A19/A21

WP#/ACC
RY/BY/A19

NC/A20/A20

BA22

WP#/ACC/SYS_RST

BA17

BA8

BA2

BA18

BA20

BA21

BA7

BA13BA10
BA12

BA7

BA14

BA6

BA4

BA16

BA1

BA19

BA17

BA15

BA1

BA8

BA6

BA14

BA19

BA17

BA15

BA20

BA10
BA9

BA12

BA3

BA11

BA1

BA3

BA13

BA18

BA21

BA9

BA16

BA22

BA11

BA5

BA2

BA5

HD7

HD0

HD3

HD2
HD1

HD4

HD6
HD6

HD4

HD7

HD12

HD14

HD3

HD7

HD3

HD2

HD4

HD8

HD8

HD1

HD5

HD10

HD0

HD11

HD9

HD5

HD12

HD15

HD10

HD1

HD13

HD9

HD5

HD13

HD0

HD14

HD11

HD6

HD2

HD15

DMARQ

INT_ATA

DMACK
DIOR
DIOW

CS3FX

RSTATA

SDA
SCL

HD_AT9

ATA_A2

HD_AT12

HD_AT8

HD_AT11

HD_AT15
HD_AT14

HD_AT10

CAB_SEL

CS3FX

HD_AT13

HD_AT7

DMARQ

HD_AT4

DIOW

HD_AT3

DMACK
INT_ATA
ATA_A1

HD_AT1

HD_AT5

DIOR
IORDY

CS1FX

HD_AT2

RSTATA

HD_AT6

ATA_A0

HD_AT0

HD_AT7

HD_AT5

HD_AT4

HD_AT6

HD_AT0

HD_AT3

HD_AT2

HD_AT1

HD_AT8

HD_AT9

HD_AT10

HD_AT11

HD_AT15

HD_AT14

HD_AT13

HD_AT12

ATA_A1

ATA_A0

CS1FX
ATA_A2

BA[22..1]

ATAPI_RESET2

/SYS_RST2,5

E5_ALE 2,5

E5_MA3 2,5

E5_MA22 2

/E5_WEL2,5

E5_MA4 2,5

/E5_CS0 2

E5_MA1 2,5

HD[15..0] 2,5

E5_MA2 2,5

/E5_OE 2,5

E5_MA5 2,5

HD[15..0]2,5

HD[15..0]2,5

ATAPI_DMAACK_L 2

ATAPI_DIOW_L 2
ATAPI_DIOR_L 2

ATAPI_INTRQ2
ATAPI_IORDY2
ATAPI_DMARQ2

SCL 2,7,9,11,12
SDA 2,7,9,11,12

ATAPI_DATA4 2

ATAPI_DATA5 2

ATAPI_DATA6 2

ATAPI_DATA7 2

ATAPI_DATA0 2

ATAPI_DATA1 2

ATAPI_DATA2 2

ATAPI_DATA3 2

ATAPI_DATA8 2

ATAPI_DATA9 2

ATAPI_DATA10 2

ATAPI_DATA11 2

ATAPI_DATA15 2

ATAPI_DATA14 2

ATAPI_DATA12 2

ATAPI_DATA13 2

AtapiAddr1 2

AtapiAddr0 2

AtapiAddr3 2
AtapiAddr2 2

AtapiAddr4 2

VCC

V33

V33

V33
VCC

V33

V33

VCC

V33

V33

FB9 B601

R104 82 R
10

0
D

N
S-

4.
7K

FB23 B601

FB11 B601

SKT-U2

SKT-TSOP48

C158

*104

FB13 B601

R102 82

FB15 B601

JP1

DNS HEADER 3X1

1
2
3

R90 0

FB17 B601

R103 82

FB24 B601

FB19 B601

R87 DNS-0

FB21 B601

R92

10K

C153
104

FB25 B601

R101 0

C156

104

FB5 B601

R82

10K

FB26 B601

R86 DNS-0

C157
104

FB27 B601

FB6 B601

U8

MX29LV160

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25

A15
A14
A13
A12
A11
A10
A9
A8
A19/A19/A21
NC/A20/A20
WE
RST
ACC
WP/ACC
RY/BY/A19
A18
A17
A7
A6
A5
A4
A3
A2
A1

A16
BYTE/VIO

VSS
D15

D7
D14

D6
D13

D5
D12

D4
VCC
D11

D3
D10

D2
D9
D1
D8
D0
OE

VSS
CE
A0

RP28 33/RP

18
27
36
45

R84 0

RP31 33/RP

18
27
36
45

FB8 B601

FB28 B601

R
11

1
D

N
S-

4.
7K

RP27 33/RP

18
27
36
45

R
11

3
D

N
S-

4.
7K

FB10 B601

FB29 B601

R
11

4
D

N
S-

4.
7K

C154

104

R
94

D
N

S-
4.

7K

FB12 B601

FB31 B601

R88
2.2K

R80
*4.7k

R
10

8
D

N
S-

4.
7K

U9

*AT24C16

1
2
3
4 5

6
7
8A0

A1
A2
GND SDA

SCL
WP

VCC

R89
2.2K

R115

0

FB14 B601

R
96

D
N

S-
4.

7K

R106

4.7K

R
98

D
N

S-
4.

7K

C159

22PF

FB16 B601

R
95

D
N

S-
4.

7K

C155

102

J3

HEADER 20X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40

R
11

0
D

N
S-

4.
7K

R91

4.7K

FB18 B601

FB32 B601

R
11

2
D

N
S-

4.
7K

FB30 B601

R105

680

RP32 33/RP

18
27
36
45

R
10

9
D

N
S-

4.
7K

+ C152

10u/16

FB20 B601

R
93

D
N

S-
4.

7K

R81 *4.7k

R
10

7
D

N
S-

4.
7K

R83

0

RP30 33/RP

18
27
36
45

R
97

D
N

S-
4.

7K

FB22 B601

U7

74LVC16373

47
46
44
43
41
40
38
37

1
48
36
35
33
32
30
29
27
26
24
25

2
3
5
6
8
9
11
12

13
14
16
17
19
20
22
23

4
10
15
21
28
34
39
45

7
18
31
42

1A1
1A2
1A3
1A4
1A5
1A6
1A7
1A8
1OE
1LE
2A1
2A2
2A3
2A4
2A5
2A6
2A7
2A8
2OE
2LE

1B1
1B2
1B3
1B4
1B5
1B6
1B7
1B8

2B1
2B2
2B3
2B4
2B5
2B6
2B7
2B8

GND
GND
GND
GND
GND
GND
GND
GND

VCC
VCC
VCC
VCC

RP29 33/RP

18
27
36
45

R
99

D
N

S-
4.

7K

FB7 B601

R85 DNS-0



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

USB

1394 FIREWIRE PHY
RDS /RBDS PRE-PROCESSOR

A1

1394 PHY &USB

BBK AV ELECTRONICS CORP.,LTD.
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USB_BDP0

USB_BDM0

P
H

Y
_R

0

TPB-

TPBIAS

P
H

Y
_F

IL
T0

TPA-

TPBIAS

PA+

TPA-

PB+

P
H

Y
_S

M

PA-

TPA+

TPB-

TPA+

BIO_LREQ

P
H

Y
_S

E

PB-

PHY_XI

P
H

Y
_P

C
1

PHY_XO

P
H

Y
_P

C
2

P
H

Y
_P

C
0

P
H

Y
_C

P
S

TPB+

P
H

Y
_F

IL
T1

P
H

Y
_I

S
O

TPB+

P
H

Y
_R

1

USB_D0-2

USB_D0+2

USB_PO02

USB_OC02

BIO_PHY_CTL02
BIO_PHY_CLK2

BIO_PHY_DATA12

BIO_PHY_CTL12

BIO_LPS2
BIO_LINK_ON2

BIO_LREQ2

BIO_PHY_DATA02

E5_GPIO12

E5_GPIOx02

RDS_MPX 9

SCL2,6,9,11,12
SDA2,6,9,11,12

RDS_DATA2

VCC

V33_PHY_A

V33_PHY_D

GND_PHY_A

GND_PHY_D

GND_PHY_D

GND_PHY_D

GND_PHY_D

GND_PHY_A

GND_PHY_A

GND_PHY_A

V33_PHY_D

V33_PHY_A

GND_PHY_A

GND_PHY_A

GND_PHY_D
V33_PHY_D

GND_PHY_A

V33_PHY_D

GND_PHY_D

GND_PHY_A

GND_PHY_D

V33_PHY_D

GND_PHY_D

E5_VPAD

VCC

VCC

GND_PHY_D

E5_VPAD

PHY_PC2
PHY_PC1

PHY_R0

PHY_ISO

PHY_R1

PHY_PC0

CR4
104

R135 680

C166

221

CR6
151

R130

5.11K/1%

R121

56.2/1%

C165
224

R129

DNS-10K

CR5
104

+
C169

47u/16

RR4
1K

R132 1K

C172

103

CR1
82PF

RR1
10K

C175

104

C148
101

R117 51

C161

27PF
C162 104

+
CR8
47u/16

R116 6.34K/1%

L23 B601

+
C170

T47u/16

L6 B601

RR2 22

R134 22

C160

27PF

R139 22

R131

10K

R144

15K

C173

103

Y2
24.576MHz

R141 680

R143

15K

C174

104

R120

56.2/1%

+ C164
1u/50

U10

TSB41AB1
S-PQFP-48-TI

25

31

201913
48 43 42 37

22

41

14

35

40

2
3

1

15

33
34

30
29
28
27

21

44454647

26

32

36

12
16 17 18

3839
23 24

4
5
6
7
8
9

10
11

AVDD

TPBIAS

C
P

S
IS

O

LP
S

LR
E

Q

X
O X
I

R
E

S
E

T

TE
S

TM

P
LL

G
N

D

D
G

N
D

AVDD

P
LL

V
D

D

CTL0
CTL1

SYSCLK

C
/L

K
O

N

R0
R1

TPA+
TPA-
TPB+
TPB-

D
V

D
D

D
V

D
D

D
V

D
D

D
G

N
D

D
G

N
D

AGND

AGND

AGND

PD
P

C
0

P
C

1
P

C
2

FI
LT

E
R

0
FI

LT
E

R
1

S
E

S
M

D0
D1
D2
D3
D4
D5
D6
D7

R138 680

R133 1K

C163

56PF

R119 22

C176

104

R136 10K

RR3
470K

R142 10K

CR2
47PF

UR1
SAA6588

1
2
3
4
5
6
7
8
9

10

20
19
18
17
16
15
14
13
12
11

MRO
MPTH
TCON
OSCO
OSCI
VSSD
VDDD
DAVN
SDA
SCL

LVIN
CIN

SCOUT
VREF

MPXIN
VSSA
VDDA
AFIN
MAD

PSWN

FB34 B601

R137 0

FB35 B601

C167
104

CR3
104

R128
2.2K

CN1
6P2.0

1
2
3
4
5
6

J4

*7P2.0
1
2
3
4
5
6
7

CR7
331

R140 0

T1

L

1
2
3
4

5
6
7
8

R118 1M/1%

+ CR9
2.2u/50

R127

56.2/1%

+
C168

10u/16

R17

FB221

C177

104

YR1

4.332MHz

R126

56.2/1%

C171

103



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

MAIN POWER REG

A1

POWER CONN
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2_5V

GND_VOUT

VCC_VOUT_A

VCC

GND_AOUT

DV33

V33

VCC

V33

V18

VCC_AOUT_A

V25

U11
PQ018EZ02/PQ070XZ02

1

5

3
2 4

VIN

G
N

D

VOUT
V

C

A
D

J

L8 B601

+ C196
220u/16

L9
*FB

+
C186

220u/16

+ C184
220u/16

U12
LT1117-3.3

3

1

2VIN

A
D

J

VOUT

C180

104

R150
*1K

C181

104

C185
104

C189
104

+
C178

100u/16

+
C194
330u/16

+
C179

100u/16
R145
*1K

R149
*1K

C183
104

C191
103

R148
0

R146
*2.2K

U13
PQ025EZ01

1

5

3

2 4

VIN

G
N

D

VOUT

V
C

A
D

J

C192
104

+

C188
47u/16

+
C182
330u/16

L7 B601

C190
104

C187

104

R147
*1K

C197
104

C195
104



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

IDC Slave Addr:
0xB8/B9

(/RST_VI)

(INT_VI)

(VI_AVID)

(Fast switch input source between RGB and CVBS/YC)

7P1.0 for
DW9916,
12P1.0 for
rw+amplifier
and VCR

A1

VIDEO IN

BBK AV ELECTRONICS CORP.,LTD.
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VI_D7VI_7
VI_D6

Pb/B_IN

Pr/R_IN

VI_9 VI_D9
VI_D8

VI_D5
Pr/R_IN

VI_D2
VI_D3

VI_4

VI_2

Pb/B_IN

VI_FSS

Y/G_IN

Y/G_IN

VI_8

VI_6

VI_D4
VI_3

VI_FSS

VI_5

VI_1
VI_0

VI_D1
VI_D0

DO
CL
DI
CE

F_Y_IN12

R_C_IN12

VI_CLK0 2

SDA 2,6,7,11,12

F_CVBS_IN12

VI_D[9..0] 2

VI_VSYNC 2

SCL 2,6,7,11,12

R_SC2_SC1_CVBS_IN12

GPO2 12

TV_CVBS_IN12

F_C_IN12

R_Y_IN12

E5_GPIOx3 2

E5_GPIOx7 2

E5_GPIOx6 2

GPO1 12

C2 11

C4 11

RDS_MPX7

DI2

DO2
CL2

CE2

E5_GPIOx352,5

V18_VIA

GND_VIN

V18 V18_VID

V33_VID

V18_VIA

GND_VIN

V33_VID

GND_VIN

GND_VIN

DV33

V33_VID

GND_VIN

GND_VIN

V33_VIA

V33_VIA

V18_VID

R232 2.2K

C218

104

C219

104

C207 104

+
C215

10u/16

R171 56

R226
100K

C203 104

R160 18

R178
10K

R166 18

R168 18

R163 33

R157 56

L11 B601
21

R154 18
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