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POWER INPUT

PANEL POWER

TUNER POWER

+1.26V FOR MSTAR IC STANDBY POWER +3.3V NORMAL POWER+3.3V STANDBY POWER

DDR2 Power

R2

R3

Vo=0.8(1+R2/R3)
MST Core Voltage need to set 1.28V

Vout=Vrefx(1+(R2/R1))+IadjxR2
=1.25x(1+(1k/2.2k))+55uAx1k=1.89V

R2
R1

Low:  Disable
High:  Enable

USB Power

0 1
1 0

PM_MODE
STB_MODE

PM_CTL PW_CTL

1 1Normal

ON_PBACK

BRI_ADJ-PWM2

PB-ADJUST
PB-ON/OFF

PW_ON/OFF-INV

USB_POWER_SW

ON_PANEL
PM_CTL

PW_CTL

PM_CTL

VCC-Panel 2

+3.3VDD 2 +3.3AVDD 2

5V-ATV 2,4,7

VDDC 2

+12V
VCC-Panel

5VAIN

VCC-AU

+12V_S

5VAIN

+12V

5VAIN

+12V_S

5VAIN

+3.3VDD +3.3AVDD

5VMst

5V-ATV

VDDC

5VMst

VCC-AU +12V

5VAIN

DDR2_1V8
3.3VDDR

5V_USB5VAIN

5VMst

5VMst

5VMst

5VAIN

5VAIN

5VAIN

+12V_S

ON_PBACK2

BRI_ADJ-PWM22

PM_CTL2
ON_PANEL2

USB_POWER_SW 2,9

PB-ADJUST2

PW_CTL2
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D2
B240A
D2
B240A

R327
100
R327
100

C14
0.1uF
C14
0.1uF

R384
27K
R384
27K

R905
1K13_1%
R905
1K13_1%

V9
3904
V9
3904

R376
4.7R/2W
R376
4.7R/2W

R319
2.2K
R319
2.2K

L99
NC/FB/121
L99
NC/FB/121

C320
10uF
C320
10uF

C24
100uF/16V

C24
100uF/16V

C776
0.1uF
C776
0.1uF

C122
0.1uF
C122
0.1uF

L19 FB/121L19 FB/121

R15
4.7K
R15
4.7K

V7
3904
V7
3904

1

2
3

V30
3904
V30
3904

R473
12K
R473
12K

C178
0.1uF
C178
0.1uF

R983
2.7R/2W
R983
2.7R/2W

R52 1KR52 1K

V49
BAT54C
V49
BAT54C

3
1

2

N5
AO4459
N5
AO4459

S1
1

G1
2

S2
3

G2
4

D1
8

D1
7

D2
6

D2
5

R908 3KR908 3K

ADJ

O
UT IN

N28
NC/AMS1117-3.3

ADJ

O
UT IN

N28
NC/AMS1117-3.3

321

4

C198
0.1uF

C198
0.1uF

R36
100K

R36
100K

XP14
Sub_PW
XP14
Sub_PW

1
2
3
4
5
6
7
8
9

10
11
12
13

R51
4.7K
R51
4.7K

C332
10uF
C332
10uF

R45
10K
R45
10K

R35 NC/10KR35 NC/10K

N19
78D05
N19
78D05

G
N

D
3

VOUT
2

VIN
1

R22
22K
R22
22K

R260 2.4K_1%R260 2.4K_1%

+
C820

100uF/16V

+
C820

100uF/16V

C774
2.2uF
C774
2.2uF

R322 47KR322 47K

C777
2.2uF
C777
2.2uF

C177
0.1uF
C177
0.1uF

R10 NC/4.7KR10 NC/4.7K

R18
NC/10K
R18
NC/10K

D3
B240A
D3
B240A

V22
AO3401
V22
AO34011

32

V31
3904
V31
3904

C219
0.1uF
C219
0.1uF

C822
0.1uF
C822
0.1uF

L18 NC/FB/121L18 NC/FB/121

ADJ

IN

N25
AP1084-3.3V
TO-252

ADJ

IN

N25
AP1084-3.3V
TO-252

3

1 2

+ C73
100uF/16V

+ C73
100uF/16V

+
C821

470uF/16V

+
C821

470uF/16V

C13
1uF/0603
C13
1uF/0603

C331
2.2uF
C331
2.2uF

C114
0.1uF
C114
0.1uF

U7 AO4459U7 AO4459

S1
1

G1
2

S2
3

G2
4

D1
8

D1
7

D2
6

D2
5

+
C824
100uF/16V

+
C824
100uF/16V

C772
10uF
C772
10uF

R330
4.7K
R330
4.7K

R377
4.7R/2W
R377
4.7R/2W

R329 4.7KR329 4.7K

V12
3904
V12
3904

+ C817
100uF/16V

+ C817
100uF/16V

V29
3904
V29
3904

+C819
100uF/16V

+C819
100uF/16V

R27 10KR27 10K

R24 4.7KR24 4.7K

N54
AP1534
N54
AP1534

EN
2

FB
1

VCC
4

LX
5

LX
6

AGND
8

PGND
7

OCSET
3

D1
B240A
D1
B240A

V26
3904
V26
3904

C343
2.2uF
C343
2.2uF

R326
4.7K
R326
4.7K

C775
0.1uF
C775
0.1uF

R20 1KR20 1K

R245
33K

R245
33K

Q12
3904
Q12
3904

C69
0.1uF
C69
0.1uF

R44 27KR44 27K

ADJ

IN

OUT

N32

AP1084-ADJ

TO-252

ADJ

IN

OUT

N32

AP1084-ADJ

TO-252

3

1

2 4

R41 4.7KR41 4.7K

L100
FB/121
L100
FB/121

C258
1uF/25V
C258
1uF/25V

R50 10KR50 10K

C780
22uF
C780
22uF

L21 NCL21 NC

R904
1K13_1%
R904
1K13_1%

R16 12KR16 12K

C865
10uF
C865
10uF

XP12
Main_PW
XP12
Main_PW

1
2
3
4
5
6
7
8
9

10
11
12
13
14

R366 NCR366 NC

ADJ

O
UT IN

N27
AMS1117-3.3

ADJ

O
UT IN

N27
AMS1117-3.3

321

4

R320 47KR320 47K

C255
4.7uF
C255
4.7uF

R17 4.7KR17 4.7K

R38 10KR38 10K

L94 NC/FB/181L94 NC/FB/181

R244

1K87_1%

R244

1K87_1%

L80 FB/181L80 FB/181

L9
33uH/1.5A
L9
33uH/1.5A

12

V11
3904
V11
3904

C196
0.1uF
C196
0.1uF

C103
0.1uF
C103
0.1uF

C200
0.1uF
C200
0.1uF
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LED_CTRL

RESET CIRCUIT

Mode Selection

LVDS CONNECTOR

KEY PAD

Close to IC
with width trace

DEBUG PORT

USB CONNECTOR

HDCP_KEY

EEPROM

Close to IC as close as 
possible with width trace

System XTAL

1st DDR2 Chip

GPIO

+1.8V FOR DDR2 NORMAL POWER

+1.26V FOR Core Power

+3.3V NORMAL POWER

SERIAL FLASH

+3.3V STANDBY POWER

MEMC_CTRL

KEY0-SAR0

LED_CTL

System-RST

UART-TX

ON_PBACK

KEYPAD-KEY1

IR_SYNC

KEY1-SAR1

KEYPAD-KEY0

AUCOM

AUVRM

AUVAG
AUVRP

ON_PANEL

UART-RX

M_SDA

LVDS_SCL
BRI_EXT/DIS

LED_CTL

HD_AU-SW0

PM_CTL

BRI_ADJ-PWM2

M_SCL
M_SDA

M_SDA
M_SCL

LI
N

E
_O

U
T_

2L
LI

N
E

_O
U

T_
2R

S
IF

_C
TL

P
M

_C
TL

AV2-VCOM0

CVBS_OUT
AVDD_ADC

V
D

D
C

LINE_IN_3L
LINE_IN_3R

AUCOM

LINE_IN_2R
LINE_IN_2L

RF_AGC
VR27

XTALO
XTALI
AVDD_MPLL

AVDD_VIF

VCOM1

A
U

V
R

P
A

U
V

A
G

A
V

D
D

_A
U

A
U

V
R

M

V
D

D
P

DDR2_1V8

DDR2_1V8

B3_RXE3-

B7_RXE2-

B5_RXEC-

B2_RXE3+

B6_RXE2+

B4_RXEC+

G2_RXE0+
G3_RXE0-

G6_RXO3+
G7_RXO3-

VDDP

G5_RXO4-

R6_RXO0+
R5_RXO1-
R4_RXO1+

R0_RXOC+

R2_RXO2+
R3_RXO2-

R7_RXO0-

R1_RXOC-

B1_RXE4-
B0_RXE4+

G0_RXE1+
G1_RXE1-

G4_RXO4+

AVDD_LPLL

VDDC

DDR2_1V8

DDR2_1V8

VDDP

DDR2_1V8

I2
C

-S
D

A
I2

C
-S

C
L

S
ys

te
m

-R
S

T

U
A

R
T-

TX
U

A
R

T-
R

X

V
D

D
C

IR
_S

Y
N

C

O
N

_P
A

N
E

L

S
P

D
IF

_O
U

T

U
S

B
_O

C
D

_N
-G

P
IO

39

H
D

_A
U

-S
W

0

V
D

D
P

A
V

D
D

L_
D

V
I

A
_M

D
A

TA
12

A
_M

D
A

TA
11

A
_M

D
A

TA
6

D
D

R
2_

1V
8

A
_M

A
D

R
11

A
_O

D
T

A
_M

A
D

R
6

A
_M

A
D

R
0

A
_M

A
D

R
2

A
_M

A
D

R
4

A
_M

A
D

R
8

A
_C

A
S

Z

D
D

R
2_

1V
8

D
D

R
2_

1V
8

A
_M

D
A

TA
2

A
_M

D
A

TA
5

A
V

D
D

_M
E

M
P

LL

A
_M

D
A

TA
1

A
_R

A
S

Z

V
D

D
C

A
_M

C
LK

Z

A
_M

D
A

TA
7

A
_M

D
A

TA
0

A
_M

D
A

TA
3

D
D

R
2_

1V
8

A
_M

D
A

TA
14

A
_L

D
Q

M
A

_U
D

Q
M

A
_M

D
D

R
_V

R
E

F

A
_M

C
LK

A
_M

D
A

TA
13

A
_M

D
A

TA
10

A
_M

D
A

TA
4

V
D

D
P

A
_M

D
A

TA
9

A
_W

E
Z

A
_C

K
E

A
_M

A
D

R
12

A
_M

A
D

R
9

A
_M

A
D

R
5

A
_M

A
D

R
10

A
_M

A
D

R
1

A
_B

A
0

A
_B

A
1

A
_M

A
D

R
3

A
_M

A
D

R
7

V
D

D
C

D
D

R
2_

1V
8

A
_M

D
A

TA
8

A
_M

D
A

TA
15

U
S

B
_P

O
W

E
R

_S
W

S
P

I-S
D

I
S

P
I-S

C
K

S
P

I-S
D

O
S

P
I-C

S
1N

V
D

D
P

K
E

Y
0-

S
A

R
0

K
E

Y
1-

S
A

R
1

Tu
ne

r+
40

V
_P

W
M

0

B
R

I_
A

D
J-

P
W

M
2

LE
D

-P
W

M
1_

G
P

IO
6

H
D

M
I3

-R
X

2N

H
D

M
I3

-R
X

0P

H
D

M
I3

-C
LK

P

H
D

M
I3

-S
C

L

H
D

M
I3

-R
X

2P
H

D
M

I3
-H

P
D

IN

H
D

M
I3

-R
X

1N

A
V

D
D

_D
M

H
D

M
I3

-S
D

A

H
D

M
I3

-R
X

1P

H
D

M
I3

-R
X

0N

H
D

M
I3

-C
LK

N

AV1-CVBS1P

LI
N

E
_O

U
T_

0L
LI

N
E

_O
U

T_
0R

REFM

VCLP

REFP

XTALI

VR27

A-MADR9
A-MADR12

A-MADR3A_MADR3
A-MADR7A_MADR7

A_MADR9
A_MADR12

A_MADR6 A-MADR6
A-MADR4

A-MADR0
A-MADR2

A_MADR0
A_MADR2
A_MADR4

A_CASZ
A_RASZ
A_BA1 A-BA1

A-RASZ
A-CASZ

A_CKE

A_MADR11
A_MADR8

A_MCLKZ
A_MCLK A_CLK+

A_CLK-

A-CKE

A-MADR8
A-MADR11

B3_RXE3-

B7_RXE2-
B5_RXEC-

B2_RXE3+

B6_RXE2+
B4_RXEC+

G2_RXE0+ G3_RXE0-

B1_RXE4-B0_RXE4+

G0_RXE1+ G1_RXE1-

G6_RXO3+ G7_RXO3-
G5_RXO4-

R6_RXO0+
R5_RXO1-R4_RXO1+

R0_RXOC+
R2_RXO2+ R3_RXO2-

R7_RXO0-

R1_RXOC-

G4_RXO4+

SPI_SDI

SPI_CZ1
SPI_SDO

M_SCL
M_SDA

HDCP-SCL
HDCP-SDA

5VO_USB

5VO_USB

AV1_VIN+
CVBS_COM

AV2_VCOM0

AV1-Vin+

HD-AV_AU-Rin
HD-AV_AU-Lin

Audio2-Rin
Audio2-Lin

AU_ROUT

AU_AMP-LOUT
RX3B2P
RX3B2N
RX3B1P
RX3B1N
RX3B0P
RX3B0N
DDC3BSDA
RX3BCLKP
RX3BCLKN
DDC3BSCL

HDMI3-HPDIN

A-WEZ

A_CLK+
A_CLK-

A-CKE

A-CASZ

A-BA0

A-ODT

A-RASZ

A-BA1

A_LDQM
A_UDQM

A_UDQSP
A_UDQSM

A_LDQSP
A_LDQSM

A_MDATA[15:0]

A-MADR[12:0]

RF_AGC

HD_RGB-SW0
HD_RGB-SW1

SPI_SCK

AU_LOUT

AU_AMP-ROUT

SIF_CTL

LED-PWM1_GPIO6

Tuner+40V_PWM0

EEPROM-WP-GPIO82

MUTE_AMP

FLASH_WPN-SAR2

SPDIF_OUT

E
E

P
R

O
M

-W
P

-G
P

IO
82

P
W

_C
TL

FL
A

S
H

_W
P

N
-S

A
R

2

USB_OCD_N-GPIO39

A
_L

D
Q

S
P

A
_L

D
Q

S
M

A
_U

D
Q

S
P

A
_U

D
Q

S
M

A_MADR1
A_MADR10
A_MADR5

A-MADR1

A-MADR5
A-MADR10

A_BA0 A-BA0

A_ODT A-ODT

A-WEZA_WEZ

AV2_VIN+AV2-Vin+ AV2-CVBS2P

SV1-Cin
SV1-Yin SV1_Yin

SV_C-CVBS6P
SV_Y-CVBS4P

SV1_Cin

VGA-HS
VGA-VS

PR/R

PB_B+
PB_B-

PR_R+

PB/B

RX1B2N
RX1B2P

DDC1BSDA
DDC1BSCL

PR_R-

HDMI1-HPDIN

RGB_R+
RGB_R-

REFP
VCLP

REFM

AVDD33

RGB_G+
RGB_G-

RGB_B-
RGB_B+

RGB_SOY

HDMI-REXT

HDMI1-RX1N
HDMI1-RX1P

Y/G

HDMI1-RX2N
HDMI1-RX2P

HDMI1-SCL
HDMI1-SDA

Y/G-SOY
Y_G+
Y_G-

RX1B1N
RX1B1P

RX2BCLKP

RX2B0N
RX2B0P

DDC2BSDA

RX2B1N
RX2B1P

RX2BCLKN

RX2B2N
RX2B2P
DDC2BSCL

HDMI2-RX1N
HDMI2-RX1P

HDMI2-CLKN
HDMI2-CLKP

AVDD_DVI

HDMI-CEC
HDMI2-SDA
HDMI2-RX0N
HDMI2-RX0P

HDMI2-SCL

HDMI2-RX2N
HDMI2-RX2P

RX1BCLKN
RX1BCLKP

HDMI2-HPDIN

AVDD33

HDMI1-CLKN
HDMI1-CLKP
HDMI1-RX0N
HDMI1-RX0P

RX1B0N
RX1B0P

USB_D-
USB_D+ USB_DP

AVDD_OTG
USB_DM

USB1_D-
USB1_D+

U
S

B
1_

D
M

U
S

B
1_

D
P

M
U

TE
_A

M
P

XTALO

IR_IN

PAL/NTSC_CTL

P
A

L/
N

TS
C

C
TL

PAL/NTSC_CTL
USB_POWER_SW

USB_POWER_SW

VDDC_1.2V-PIN68

SPI_SDI

SPI_SCK

SPI_CZ1SPI_CZ1SPI_CZ1

SPI_SDO FLASH_WPN

USB1_D-
USB1_D+

USB_D-
USB_D+

MEMC_EN

USB_D-

USB1_D-

USB1_D+

8/10BIT

GVMODE/GND

G
A

IN
_S

W

GAIN_SW

O
N

_P
B

A
C

K

IS
P

-T
X

D
-U

IS
P

-R
X

D
-U

ISP-TXD-U

MEMC0

MEMC1

BRI_OUT/MEMC1

M
E

M
C

1
M

E
M

C
0

MEMC1
MEMC0

KEYPAD-KEY1

USB_D+

VDDC

FLASH_WPN

ISP-RXD
ISP-TXD

M_SCL

LVDS_SCL

AI

GVMODE/GND GVMODE

BRI_EXT/DIS

8/10BIT

BRI_OUT/MEMC1LVDS_SEL

H
D

M
I-C

E
C

M
E

M
C

_E
N

G
V

M
O

D
E

H
D

_R
G

B
-S

W
0

H
D

_R
G

B
-S

W
1

IR_IN

G
P

IO
13

0

G
P

IO
38

GPIO38
GPIO130

ISP-RXD-U

M_SCL
ISP-RXD

M_SDA
ISP-TXD

BRI_ADJ-PWM2

M_SCL
M_SDA

HD_AU-SW1

H
D

_A
U

-S
W

1

AI

PW_CTL

PM_CTL

SIFP
SIFM

VIFM
VIFP

MEMC_EN

PW_CTL

W
O

O
FE

R
_O

FF

WOOFER_OFF

LED-PWM1_GPIO6 LED-EN

VDDC 1

+3.3AVDD1

DDR2_1V81,3

+3.3AVDD

5VMst

VCC-Panel

VCC-Panel

5V_USB

5VMst

DDR2_1V8

5V-ATV

AVDD_MEMPLL

AVDD_OTG

AVDD_ADC

+3.3AVDD
AVDD_AU

AVDD_LPLL

DDR2_1V8

VDDC AVDDL_DVIVDDC

+3.3VDD

AVDD_VIF

+3.3VDD

3.3VSW

+3.3AVDD

+3.3AVDD

+3.3VDD

+3.3AVDD

+3.3AVDD

+3.3AVDD
+3.3AVDD

AVDD_MPLL

+3.3VDD

VDDP

AVDD_DM

AVDD33

AVDD_DVI

AVDD33

+3.3AVDD

5VMst

5VAIN

+3.3AVDD

VCC-Panel

VCC-Panel

+3.3AVDD

+3.3AVDD

+3.3VDD 3.3VSW

RX2BCLKN4
RX2BCLKP4
HDMI-CEC4
DDC2BSDA4

RX2B0N4
RX2B0P4

HDMI2-HPDIN4
RX2B1N4
RX2B1P4

RX2B2N4
RX2B2P4

DDC2BSCL4
RX1BCLKN4
RX1BCLKP4

RX1B0N4
RX1B0P4

RX1B1N4
RX1B1P4

RX1B2N4
RX1B2P4

HDMI1-HPDIN4

DDC1BSDA4
DDC1BSCL4

PB/B5

Y/G5

PR/R5

VGA-HS5
VGA-VS5
SV1-Cin6
SV1-Yin6
AV1-Vin+6

AV2-Vin+6
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1st YPbPr INPUT VGA INPUT

2nd YPbPr INPUT

YPbPr/RGB Video Input 4:1 Switch

EMP YPbPr INPUT

��1�EMP����

��2�VGA����
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1 0
1 1

HD_RGB-SW0HD_RGB-SW1
HDTV1
EMP
HDTV2
PC

0 0

VGA_SDAVGA_SDA
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DDC-SCL
DDC-SDA
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DDC-SDA

VGA_VS

VGA-HS

HD1-Rin

HD2_Y

HD2_Pb

HD2_Pr

HD2-Rin

HD2-L HD2-Lin

HD_RGB-SW0 HD_RGB_-SW1

HD1_Y1

HD1_Pb1

HD1_Pr1

HD1-R

HD1_YIN

HD1_PBIN

HD1_PRIN

HD2_Y1

HD2_Pb1

HD2_Pr1

HD2_YIN
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5VPI

5VPI
5VPI
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VIDEO OUT

SPDIF OUT

S-Video INPUT

Keep AGND trace with signal 
Keep trace width(12mil+)

AV INPUT/OUTPUT
AV2-Lin

SV1-C

AV1-Rin

AV2-Rin

SV1-Y
SV1-C

AV1-V
AV1-L

AV2-V

SPDIF_OUT

AV1-R

AV2-R

SV1-Y

AV1-Lin

AV2-L

AVOUT-V

SPDIF-OUT

CVBS_OUT

AVOUT-V

AV2-L

LINEOUTL

AV2-V

AV2-R

LINEOUTR

HD1_Pb

HD1-L

HD1_Pr

HD1-R

AV1-V

AV1-L

AV1-R

HD1_Y

GAIN_SW

SV1-Yin

SV1-Cin

AV1-Vin+

AV2-Vin+

+12V 1,7,8,9

+12V

SPDIF_OUT 2

CVBS_OUT2

SV1-Yin 2

SV1-Cin 2

AV1-Vin+ 2

AV2-Vin+ 2
AV1-Rin 8

AV1-Lin 8

AV2-Rin 8

AV2-Lin 8

HD1_Y 5

HD1_Pb 5

HD1_Pr 5

HD1-R 5 HD1-L 5

LINEOUTL 8

LINEOUTR 8

GAIN_SW2
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