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SHEET 3

3. GM5221

RX0+

RX2-
RX1+
RX1-

BLUE-

RXC+
RXC-

RX0-

RX2+

GREEN+

RED+
RED-

BLUE+
GREEN-

DDC_SCL_DVI
DDC_SDA_DVI

DDC_SDA_VGA

VSYNC

PBIAS

DDC_SCL_VGA

HSYNC

PPWR

LV_E[0..9]

LV_O[0..9]

YUV[0..7]

VCLK

PWM1/GPIO12
PWM2/GPIO13

PWM0/GPIO11

/RESET

GPIO9/SCL
GPIO10/SDA

Video-dect

GPIO[0..8]

PWM1/GPIO12

SHEET 6

6. OUTPUT CONNECTOR

LV_E[0..9]

LV_O[0..9]

PPWR
PBIAS

PWM0/GPIO11

GPIO[0..8]

PWM1/GPIO13

SHEET 7

7. POWER

SHEET 2

2. Analog INPUTS

RXC-
RX2+

RX0-

RX1+

RXC+

RX1-
RX0+

RED+

GREEN+
RED-

GREEN-

BLUE-
BLUE+

RX2-

HSYNC
VSYNC

SHEET 4

4. VIDEO DECODER

YUV[0..7]

VCLK

/RESET

GPIO9/SCL
GPIO10/SDA

Video-dect

SHEET 5

5. USB-HUB

GPIO10/SDA

RED+

RX1-

YUV[0..7]

VCLK

RX2+

RX0+

RED-
GREEN+

LV_O[0..9]

RXC+

/RESET

PBIAS

BLUE-

VSYNC

RXC-

RX1+
RX2-

LV_E[0..9]

HSYNC

GREEN-

PWM0/GPIO11

BLUE+

RX0-

PPWR

GPIO[0..8]

GPIO9/SCL

PWM1/GPIO12
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Pins 6/7/8 are R/G/B
return lines resp.
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G

B

R

AGND

AGND

VGA_5V

VGA_5V +5V

GND

GND

AGND

AGND
AGND

AGNDAGND AGND

+5V

+3.3V

AGND

-5V

AGND

R25 75

R7 100

R20 750

R26 75

R6 100

R8 100

C9

0.1uF

R1 10K

C1

0.1uF

CN2

VGA_OUT

1
6
2
7
3
8
4
9
5

11

12

13

14

15
10

16
17

IC2A 74LVT14D

1 2

14
7

R17 NC

R19 33

R14

75

R28
750

R9 100

L2
60R(0603)

C7 0.01uF

R12

75

R22 33

R31 100

IC2C 74LVT14D

5 6

14
7

R11

47K

C10

0.1uF

1 2
3

D1 BAV70

C3 0.01uF

R21 750

C4 NC

IC2B 74LVT14D

3 4

14
7

R27
750

C2 0.01uF

R24 75

C6 0.01uF

CN1

VGA_IN 

1
6
2
7
3
8
4
9
5

11

12

13

14

15
10

16
17

R3

47K
IC1

24C02

4

8 1
2
3

7
6
5 GND

VCC A0
A1
A2

WP
SCL
SDA

R4 100

IC2D 74LVT14D

9 8

14
7

R2

4.7K

R30 100

R18 33

C8 0.01uF

R29
750

R23 750

R5 100

R16 33

C5 0.01uF

IC3

LMH6683

4

5

12
11

10
9

8
6

7

13

14

V+

+IN1

+IN3
V-

+IN2
-IN2

OUT2
-IN1

OUT1

-IN3

OUT3

C15

0.1uF

R15 NC

L1
60R(0603)

R13

75

R10

47K

HSYNC 3

VSYNC 3

BLUE+ 3

GREEN+ 3

RED+ 3

PROTECT3

VGA_PLUG 3

DDC_SDA_VGA3

DDC_SCL_VGA3

RED- 3

GREEN- 3

BLUE- 3

SOG_MCSS 3
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Close to respective power Pins

Close to respective power Pins

Close to respective power Pins

32-Pin PLCC Socket

RS232
GProbe

Close to respective power Pins
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R
M

D
A

TA
[0..7]

RMDATA7

RMDATA3

RMDATA6

RMDATA1

GPIO10/SDA

RMDATA3

RMDATA0

RMDATA0

RMDATA2

HOST_SDA/UART_DO

ROM_WEn

RMDATA1

RMDATA4

RMDATA5

RMDATA5

RMDATA4

RMDATA6

GPIO9/SCL

XTAL

RMDATA7

RMDATA2

ROM_OEn

TCLK

DDC_SDA_VGA

HOST_SCL/UART_DI

DDC_SCL_VGA

RMADDR8

RMADDR8

SCL
SDA

RMADDR1

RMADDR12

RMADDR9

RMADDR15

RMADDR3

RMADDR12

RMADDR17

RMADDR4

RMADDR14

RMADDR[0..17]

RMADDR6

RMADDR4

RMADDR15

RMADDR3

RMADDR7

RMADDR11

RMADDR0

RMADDR13

RMADDR16

RMADDR7

RMADDR5

RMADDR10

RMADDR2

RMADDR10

RMADDR16

RMADDR2

RMADDR6

RMADDR17

RMADDR9

RMADDR13

RMADDR15

RMADDR12

RMADDR0

RMADDR5

RMADDR1

RMADDR11

RMADDR14

RMADDR8

RMADDR7

Y
U

V
7

Y
U

V
6

Y
U

V
5

Y
U

V
4

Y
U

V
3

Y
U

V
2

Y
U

V
1

Y
U

V
0

LV_E9
LV_E8
LV_E7
LV_E6

LV_E3
LV_E2
LV_E1
LV_E0

LV_E5
LV_E4

+1.8V

GND+1.8V

GND+3.3V

GND

3.3V_DVDD

AVDD_1.8

CVDD_1.8

+5V

3.3V_AVDD

AVDD_1.8 CVDD_1.8

GND

+5V

GND

3.3V_AVDD

GND

+3.3V

3.3V_DVDD

GND

GND

+5V

+3.3V

GND

GND

+5V

GND

3.3V_AVDD
+3.3V

GND GND

+5V

+5V

0.1uF

C21

0.1uF

C20

24LC16B

IC4
1
2
3
45

6
7
8 A0

A1
A2

VSSSI
SCK
WP
VCC

R133 4K7

0.1uF

C48

10
K

R
36

10
K

R
12

6

5pF

C43

HH-1M2012-121

L5

NCR51

33R112

PR1 33*4

1
2
3
4 5

6
7
8

NCR49

10K

R32

22uF
16V

C28

0.1uF

C22

HH-1M2012-121

L4

AT49HF/F010-45JC

U2

3
29
28

4
25
23
26
27

5
6
7
8
9

10
11
12

21
20
19
18
17
15
14
13

24
31

32

1
16

2
30

22

A15
A14
A13
A12
A11
A10
A9
A8
A7
A6
A5
A4
A3
A2
A1
A0

DQ7
DQ6
DQ5
DQ4
DQ3
DQ2
DQ1
DQ0

OE
WE

VCC

NC
GND

A16
NC/A17

CE

10K

R33

0.1uF

C38

10KR53

22uF
16V

C35

0.1uF

C49

4K7R40

PR2 33*4

1
2
3
4 5

6
7
8

0.1uF

C16

0.1uF

C39

10K

R47

0.1uF

C24

0.1uF

C51

0.1uF

C23

0.1uF

C17

0.1uF

C36

NC

R34

10K
R54

4K7R44

3.3V_A

AGND

gm5221
S-IC-PQFP208

U1

151
152

147
148

142
143

119
118

124
123

129
128

169
170

98
99
100
101

35
36

133
132

114

71
72
77
78
79
80

178

92
93

69

202
201
200
199
198
197
196
195
194

185

4
3
2
1

208
207
204
203

186
187

193

189
192

188

5

154
150

149
153

144

122
117

23

50 73 19
0

20
5

16
6

9 41 75 9611
6

67
68

12

12
1

25

12
6

28

115

171

26

172

24

13
7

11

16
4

181
182

8
42
51
74
76
94
97
140
180

163
165

136

155

48
47

87

86

66
65

33
34

62

59

61
60

58
57

63
64

46
45
44
43

38
37

55

56

32
31
30
29

22
21

49

54

18
17
16
15
14
13

19
20

167

70

135

27
40

113
120
125
130
134
141
145

7
6

95

184
183

191
206

13
9

17
9

177

39

168
156

131
127

146

81
82
83
84
85
88
89
90
91

138

10

10
2

10
3

10
6

10
7

10
8

10
9

11
0

11
1

11
2

52 53 10
4

10
5

15
7

15
8

15
9

16
0

16
1

16
2

173
174
175
176

RED+
RED-

GREEN+
GREEN-

BLUE+
BLUE-

RX2-
RX2+

RX1-
RX1+

RX0-
RX0+

XTAL
TCLK

GPIO11/PWM0
GPIO12/PWM1
GPIO13/PWM2
GPIO14/PWM3

CH1P_LV_O
CH1N_LV_O

RXC-
RXC+

REXT

HOST_SCL/UART_DI
HOST_SDA/UART_DO
DDC_SCL_VGA
DDC_SDA_VGA
DDC_SCL_DVI
DDC_SDA_DVI

RESETn

GPIO9/NVRAM_SCL
GPIO10/NVRAM_SDA

GPIO15

ROM_ADDR0
ROM_ADDR1
ROM_ADDR2
ROM_ADDR3
ROM_ADDR4
ROM_ADDR5
ROM_ADDR6
ROM_ADDR7
ROM_ADDR8

ROM_ADDR15

ROM_DATA0
ROM_DATA1
ROM_DATA2
ROM_DATA3
ROM_DATA4
ROM_DATA5
ROM_DATA6
ROM_DATA7

ROM_ADDR14
ROM_ADDR13

ROM_ADDR9

ROM_ADDR11
ROM_ADDR10

ROM_ADDR12

ROM_OEn

AVDD_ADC_3.3
AVDD_RED_3.3

AGND_GREEN
AGND_RED

AGND_BLUE

AGND_RX1
AGND_RX2

AVSS_LV_E

R
V

D
D

_3
.3

R
V

D
D

_3
.3

R
V

D
D

_3
.3

R
V

D
D

_3
.3

V
D

D
_R

P
LL

_1
.8

C
V

D
D

_1
.8

C
V

D
D

_1
.8

C
V

D
D

_1
.8

C
V

D
D

_1
.8

V
D

D
_R

X
2_

1.
8

PPWR
PBIAS

AVSS_LV_E

V
D

D
_R

X
1_

1.
8

AVSS_LV

V
D

D
_R

X
0_

1.
8

AVSS_LV_O

AGND_IMB

AVDD_RPLL_3.3

AVDD_LV_3.3

LBADC_VDD_3.3

AVDD_LV_E_3.3

V
D

D
_R

X
P

LL
_1

.8

AVDD_LV_E_3.3

V
D

D
_A

D
C

_1
.8

HSYNC/CSYNC
VSYNC

CRVSS
CRVSS
CRVSS
CRVSS
CRVSS
CRVSS
CRVSS
CRVSS
CRVSS

GND_ADC
GND_RPLL

GND_RXPLL

RESERVED

RESERVED
RESERVED

CRVSS

C
V

D
D

_1
.8

JTAG_TDI
RESERVED

CH2P_LV_O
CH2N_LV_O

RESERVED

RESERVED

RESERVED
RESERVED

RESERVED
RESERVED

RESERVED
JTAG_TDO

RESERVED
RESERVED
RESERVED
RESERVED

CH0N_LV_O
CH0P_LV_O

RESERVED

JTAG_RESET

CLKN_LV_O
CLKP_LV_O
CH3N_LV_O
CH3P_LV_O

CH0N_LV_E
CH0P_LV_E

RESERVED

N
C

CH2N_LV_E
CH2P_LV_E
CLKN_LV_E
CLKP_LV_E
CH3N_LV_E
CH3P_LV_E

CH1P_LV_E
CH1N_LV_E

RESERVED

RESERVED

RESERVED

AVDD_LV_O_3.3
AVDD_LV_O_3.3
AVDD_IMB_3.3
AVDD_RX2_3.3
AVDD_RX1_3.3
AVDD_RX0_3.3
AVDD_RXC_3.3
AVDD_BLUE_3.3
AVDD_GREEN_3.3

ROM_CSn
ROM_WEn

R
V

D
D

_3
.3

ROM_ADDR16
ROM_ADDR17

CRVSS
CRVSS

C
V

D
D

_1
.8

C
V

D
D

_1
.8

LBADC_GND

AVSS_LV_O

AGND_RPLL
AGND_ADC

AGND_RXC
AGND_RX0

SOG_MCSS

GPIO0
GPIO1
GPIO2
GPIO3
GPIO4
GPIO5
GPIO6
GPIO7
GPIO8

CLKOUT

RESERVED

V
D

A
TA

7/
G

P
IO

16
V

D
A

TA
6/

G
P

IO
17

V
D

A
TA

5/
G

P
IO

18
V

D
A

TA
4/

G
P

IO
19

V
D

A
TA

3/
G

P
IO

20
V

D
A

TA
2/

G
P

IO
21

V
D

A
TA

1/
G

P
IO

22
V

D
A

TA
0/

G
P

IO
23

V
C

LK

N
C

N
C

N
C

N
C

N
C

N
C

N
C

N
C

N
C

N
C

LBADC_IN1
LBADC_IN2
LBADC_IN3

LBADC_RETURN

4K7R41

0.1uF

C18

14.318MHz

X1

10K

R39

22uF
16V

C45

33R111

22uF
16V

C11

250  1%R45

0.1uF

C29

CON4

CN3

1
2
3
4

NC

R35

0.1uF

C13

0.1uF

C25

HH-1M2012-121

L6

0.1uF

C19

0.1uF

C30

5pF

C44

0.1uF

C26

10KR50

10K

R46

0.1uF

C37

4K7R42

0.1uF

C31

NCR127 10
K

R
37

0.1uF

C46

0.1uF

C50

0.1uF

C47

HH-1M2012-121

L3

0.1uF

C12

0.1uF

C32

10KR52

0.1uF

C42

0.1uF

C52

0.1uF

C14

0.1uF

C41

0.1uF

C33

10
K

R
38

NCR48

0.1uF

C40

4K7R43

0.1uF

C34

BLUE+2

GREEN+2

HSYNC2
VSYNC2

BLUE-2

GREEN-2
RED+2
RED-2

SOG_MCSS2

DDC_SDA_VGA2

PPWR 7

DDC_SCL_VGA2

GPIO9/SCL 4
GPIO10/SDA 4

PWM0 6

LED_ORANGE 6

GPIO9/SCL3

GPIO10/SDA3

PBIAS 6

LED_GREEN 6
KEY_DOWN 6

KEY_UP 6
LCD_ONOFF 6
KEY_MENU 6

PWROFF_SENSOR 6
KEY_ENTER 6

VGA_PLUG 2

Sensor_Hsync 6
Sensor_Vsync 6

/RESET4

PWROFF_Audio 6

PROTECT 2

VCLK 4

YUV[0..7] 4

LV_E[0..9]

6

PWROFF_VIDEO 7
Video-dect 4
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CL=30pF,
50ppm

Place Caps close to
TW9905 AVDD pin

Optional

Place Caps close to
TW9905 VDDO pin

L5 and C34 can 
be removed if 
crystal work 
fundamental

Place Caps close to
TW9905 VDDINT pin

Reset
Circuit

Video Detect circuit
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YUV3

YUV1

YUV7

YUV0

YUV2

YUV4

YUV6
YUV5

SIAD1
SIAD0

AGND

AGND

GND

TW_VDDINT

AGND

+3.3V-DEC

AGND

+3.3V-DEC

TW_VDDO

AGND

TW_VDDINT

TW_VDDO
TW_AVDD

TW_AVDD

+3.3V-DEC

GND
GND

AGND

GND

+3.3V-DEC

GND

+5V

GND

GND GNDGND GND GNDGND

GND

AGND GND

R131 18K

10uF/25V

C59

330pF
C73

10uF/25V

C141

C138
NC

R57

1M

R56 33

Y1

27MHz

330pF

C74

10uF/25V

C77

0.1uF

C81

R128

5K1

0.1uF

C61

0.1uF

C67

0.1uF

C62

0.1uF

C54

R55
75

0.1uF

C69

10uF/25V

C143

0.1uF

C64

0.1uF

C140

0R
C75

C78
220pF

60R(0603)

L9

0.1uF

C57

0.1uF

C55

R135
100K

L10 3.3UH

L11 4.7UH

C139

10uF/25V
*

R132 2K

C79
22pF

0.1uF

C82

60R(0603)

L8

TW9905
NTSC/PAL VIDEO DECODER

100 Pin PQFP

U3 TW9905

13

12

9
8
7
6
5
4
3
255

57

45

50

52

67

19

18

14

15

73

70

53

49

41

34
36
37
32
33
35

80

16
17

43

46

59

64

62

7468

69

63

98

91

11 21 31 39 77 81 90 93 95 10
0

42 47 54 56 58 61 66 71

75

51

1 1020 3038 76 8892 96

40

44

48

60 65 72

97
99
94

82
79
83
86
78
85
87
89
84

22
23
24
25
26
27
28
29

XTO

XTI

VD8
VD9

VD10
VD11
VD12
VD13
VD14
VD15MUX0

MUX1

MUX5

MUX2

YIN

C_PbIN0

SCLK

SDAT

SIAD0

RST

TS2DP

TS2DN

MXOUT

MUX3

PrIN0

TCK
TMS
TDI
TDO
TISVN
TRST

TMODE

TEST1
TEST2

AGCOP

AGCON

YBFOUT

VREFP

VREFN

V
C

O
M

T
A

D
C

P

C_PbIN1/TADCN

VQVD

O
E

PDN

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

A
G

N
D

A
G

N
D

A
G

N
D

A
G

N
D

A
G

N
D

A
G

N
D

A
G

N
D

A
G

N
D

SIAD1

A
G

N
D

V
D

D
IN

T

V
D

D
O

V
D

D
IN

T

V
D

D
O

V
D

D
IN

T
V

D
D

IN
T

V
D

D
O

V
D

D
IN

T

V
D

D
O

PrIN1

A
V

D
D

MUX4

A
V

D
D

A
V

D
D

A
V

D
D

CLKx1
CLKx2
VCLK

HSYNC
VSYNC

HACTIVE
VACTIVE

FIELD
MPOUT

CCVALID
CBFLAG
DVALID

VD7
VD6
VD5
VD4
VD3
VD2
VD1
VD0

R129
10K

0.1uF

C63

0.1uF

C142

0.1uFC76

U7
NE555

2

5

3

7

6
4

1
8

TR

CV

Q

DIS

THR
R

G
N

D
V

C
C

R134 100K

R130
10K

0.1uF

C60
60R(0603)

L7

J2

RCA Jack
CN-RCAJACK-5P

1

2

0.1uFC72

1uFC144

C80
22pF

0.1uF

C83

10uF/25V

C53

0.1uF

C68

0.1uF

C56

-

+
U6A
LM3583

2
1

8
4

10uF/25V

C66

D6

1N4148

1
2

0.1uF

C70

GPIO9/SCL3

GPIO10/SDA3

/RESET3

YUV[0..7] 3

VCLK 3

Video-dect 3
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GNDGND

GNDGND

GND

B_VCC

GND
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