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I2C programmable address bits.

PEN : Power Enable.

Pin_Mode (ENI2C):
When HIGH, each channel is programmed 
by the external pin voltage. 
When LOW, each channel is programmed 
by the data stored in the I2C bus.

Inputs with internal 100k-Ohm Pull-Up.
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Display Port
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Close to DP_HDMI2

I_HDMI=50mA(MAX)

Close to U?

A0,1,4:
I2C programmable address bits.

PEN : Power Enable.

Pin_Mode (ENI2C):
When HIGH, each channel is programmed 
by the external pin voltage. 
When LOW, each channel is programmed 
by the data stored in the I2C bus.

Inputs with internal 100k-Ohm Pull-Up.
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I2C programmable address bits.

PEN : Power Enable.

Pin_Mode (ENI2C):
When HIGH, each channel is programmed 
by the external pin voltage. 
When LOW, each channel is programmed 
by the data stored in the I2C bus.

Inputs with internal 100k-Ohm Pull-Up.
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R197
130K_1%

R122 X/0_5%

FB3 X/30ohm_4AL08

R93
1K_5%

R117 0_5%

C90
1000pF_50V

C63

10
0n

F_
16

V

R99
4.7K_5%

C70 100nF_16V

R89 100K_5%

R145 X/100_5%

C45
X/1000pF_50V

R92
0_5%

D
D

D
D

G
S

FDC654P
Q22

4 2

3

5
6

1

FB5 X/30ohm_4AL08

R119 0_5%

R120 10K_5%

C83
1uF_16V

R86 0_5%R06

R128 0_5%

R116 0_5%

C65

10
0n

F_
16

V

C61

10
uF

_2
5V

C
08

EC14
100uF_16VC6.3x5

R121 X/10K_5%

C58 100nF_16V

G

S

D

Q19
BSS138P1

3
2

C66

10
0n

F_
16

V

FB4 30ohm_4AL08

C73 100nF_16V

C71 100nF_16V

G

S DQ14

X/ME2333-G1

32

R100
4.7K_5%

R87 10K_5%

C76
100nF_16V

U10A

EMC_EM5209VF

VIN1_1
1

VIN1_2
2

VIN1_3
16

VOUT1_1
14

VOUT1_2
13

VOUT1_3
19

ON1
3

CT1
12

VBIAS
4

GND
11

GND_PAD
15

GND_VIA1
20

GND_VIA2
21

GND_VIA3
22

GND_VIA4
23

C67

10
uF

_2
5V

C
08

SMDFIX

SMDFIX

NPTH

NPTH

EDP1

WB_10x2V_S1.25mm

H3

H4

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

H1

H2

R127 0_5% R175 X/100_5%

R126 10K_5%

R141 6.8K_5%

R75 X/100K_5%

C110 100nF_16V

C99
100nF_50VC06

C82
100nF_16V

G

S

D

Q12
X/BSS138P

1

3
2

R146 X/100_5%

S1

D2

G1 G2

D1

S2

Q15

2N7002DW-7-F

1

2

3 4

5

6

C74 100nF_16V

C57 100nF_16V

C59 100nF_16V

R101
100K_5%

JBKL1

WB_5V_2.00mm

4
3
2
1

5

R174 X/100_5%
LVDSA_DATA3
LVDSA_DATA3#

BKLEN

LVDS_BKLT_EN/EDP_BKLT_EN

EDP_BRIGHT_CTRL
BKLEN

LVDSA_DATA1

LVDSA_DATA2
LVDSA_DATA2#

LVDSA_CLK
LVDSA_CLK#

LVDS_DDC_SD

LVDSA_DATA0
LVDSA_DATA0#

LVDS_DDC_SC

LVDSA_DATA1#

LVDSA_DATA0 LVDSA_DATA0#
LVDSA_DATA1#LVDSA_DATA1

LVDSA_DATA2 LVDSA_DATA2#
LVDSA_DATA3 LVDSA_DATA3#
LVDSA_CLK LVDSA_CLK#

EDP_TX0
EDP_TX0#

EDP_TX1#
EDP_TX1

EDP_TX2
EDP_TX2#

EDP_TX3
EDP_TX3#

EMB_HPD

EDP_HPD

EDP_HPD

EDP_AUX#

LVDS_DDC_SC
LVDS_DDC_SD

EMB_HPD

LVDS_BKLT_EN/EDP_BKLT_EN

LVDS_EDP_SEL

EDP_AUX#
EDP_AUX

LVDS_DDC_SC
LVDS_DDC_SD

LVDSA_DATA2
LVDSA_DATA2#
LVDSA_DATA1
LVDSA_DATA1#
LVDSA_DATA0
LVDSA_DATA0#
LVDSA_CLK
LVDSA_CLK#

EDP_TX0
EDP_TX0#
EDP_TX1
EDP_TX1#
EDP_TX2
EDP_TX2#
EDP_TX3
EDP_TX3#

EDP_AUX

LVDSB_DATA0
LVDSB_DATA0#

LVDSB_DATA0#LVDSB_DATA0

LVDSB_DATA2 LVDSB_DATA2#

LVDSB_DATA2
LVDSB_DATA2#

LVDSB_DATA1
LVDSB_DATA1#

LVDSB_DATA1

LVDSB_DATA3
LVDSB_CLK

LVDSB_DATA1#

LVDSB_DATA3#
LVDSB_CLK#

LVDSB_DATA3
LVDSB_DATA3#

LVDSB_CLK
LVDSB_CLK#

LVDS_VDD_EN/EDP_VDD_EN
LVDS_VDD_EN/EDP_VDD_EN

LVDS_VDD_EN/EDP_VDD_EN
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

I_VGA=250mA(MAX)

A0 to A01

+V5S

+V5S_VGA

+V5S_VGA

+V3.3S

+V5S

+V5S

+V5S_VGA

+V5S_VGA

+V5S
+V5S_VGA

VGA_RED(6)

VGA_GRN(6)

VGA_BLU(6)

VGA_I2C_CK(6)

VGA_I2C_DAT(6)

VGA_HSYNC(6)

VGA_VSYNC(6)

PSON(8,10,12,29)
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G

S D

Q32
BSS138P

1

32

R647
X/2.2K_5%

VCC

GND

U43

TI_SN74AHCT1G126DBVR

1
2
3 4

5

R660 75_5%

R677
2.2K_5%

C402
100nF_16V

C405
10uF_25VC08

G

S

D

Q29
X/2N7002LT1G

1

3
2

C408
100nF_16V

B10 30ohm_1AL06

R676
2.2K_5%

R648 X/10K_5%

VCC

GND

U44

TI_SN74AHCT1G126DBVR

1
2
3 4

5

B9 30ohm_1AL06

C396
X/18pF_50V

G

S D

Q28
BSS138P

1

32

R609 X/10K_5%

B8 30ohm_1AL06

C398
10pF_50V

R668 33_5%

U50

Anpec_APL3553ABI-TRG

Vout
1

GND
2

OC
3

EN
4

VIN
5

R659 75_5%

C397
X/18pF_50V

R667 33_5%

C399
10pF_50V

C300 100nF_16V

C400
10pF_50V

R639 10K_5%

C365
22pF_50V

G

S

D

Q31
X/2N7002LT1G

1

3
2

B14 30ohm_1AL06

R646
150_1%

R656 75_5%

C341
10pF_50V

C364
22pF_50V

R551
10K_5%

C322 100nF_16V

ESD9

IP4220CZ6

1

2

3 4

6

5

C345
10pF_50V

C363
22pF_50V

B13 30ohm_1AL06

C348 100nF_16V

C401
100nF_16V
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X/2.2K_5%

G

S

D

Q30
X/2N7002LT1G

1
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2

1

6
11

5
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15

PTH

PTH

VGA1

DSUB_15(F)H
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H2

1
6

2
7

3
8

4
9

5
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13

14

15
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C344
10pF_50V

R645
150_1%

R550
10K_5%

C352 100nF_16V

C406
100nF_16V

R652
150_1%

B12 30ohm_1AL06

ESD10

IP4220CZ6

1

2

3 4

6

5

VGA_Z_BLUE

VGA_CABLE

VGA_Z_RED VGA_Z_GREEN

VGA_CABLE

VGA_R_RED

VGA_R_GREEN

VGA_R_BLUE

VGA_Z_CLK

VGA_Z_DATA

VGA_Z_CLK

VGA_Z_DATA

VGA_Z_HSYNC

VGA_Z_VSYNC

VGA_Z_VSYNC

VGA_Z_HSYNC VGA_Z_BLUE

VGA_Z_GREEN

VGA_Z_RED

VGA_Z_RED

VGA_Z_GREEN

VGA_Z_BLUE

VGA_Z_DATA

VGA_Z_CLK

VGA_Z_VSYNC

VGA_Z_HSYNC

VGA_Z_BLUE

VGA_Z_RED

VGA_Z_GREEN
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Close to U?Close to U?

L0:Pin Mode

L2:DCGAIN:0.25dB

L1&L0:EQ Boost:2.7dB

L3:PCIe Mode

Low: Port A selected.

Low: Power up,
normal operation
for all channels

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Close to U?Close to U?

L0:Pin Mode

L2:DCGAIN:0.25dB

L1&L0:EQ Boost:2.7dB

L3:PCIe Mode

Low: Port A selected.

Low: Power up,
normal operation
for all channels

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Close to U?Close to U?

L0:Pin Mode

L2:DCGAIN:0.25dB

L1&L0:EQ Boost:2.7dB

L3:PCIe Mode

Low: Port A selected.

Low: Power up,
normal operation
for all channels

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Co-Lay

Close to U?Close to U?

L0:Pin Mode

L2:DCGAIN:0.25dB

L1&L0:EQ Boost:2.7dB

L3:PCIe Mode

Low: Port A selected.

Low: Power up,
normal operation
for all channels

B01 +V3.3S

+V3.3S

+V3.3S

+V3.3S

+V3.3S

+V3.3S

+V3.3S

+V3.3S

PEG_TX0+(6)
PEG_TX0-(6)

PEG_TX1+(6)
PEG_TX1-(6)

PEG_TX2+(6)
PEG_TX2-(6)

PEG_TX3+(6)
PEG_TX3-(6)

SOL_PEG_TX0+ (17)
SOL_PEG_TX0- (17)

SOL_PEG_TX1+ (17)
SOL_PEG_TX1- (17)

SOL_PEG_TX2+ (17)
SOL_PEG_TX2- (17)

SOL_PEG_TX3+ (17)
SOL_PEG_TX3- (17)

PEG_TX4+(6)
PEG_TX4-(6)

PEG_TX5+(6)
PEG_TX5-(6)

PEG_TX6+(6)
PEG_TX6-(6)

PEG_TX7+(6)
PEG_TX7-(6)

SOL_PEG_TX4+ (17)
SOL_PEG_TX4- (17)

SOL_PEG_TX5+ (17)
SOL_PEG_TX5- (17)

SOL_PEG_TX6+ (17)
SOL_PEG_TX6- (17)

SOL_PEG_TX7+ (17)
SOL_PEG_TX7- (17)

PEG_TX8+(6)
PEG_TX8-(6)

PEG_TX9+(6)
PEG_TX9-(6)

PEG_TX10+(6)
PEG_TX10-(6)

PEG_TX11+(6)
PEG_TX11-(6)

SOL_PEG_TX8+ (17)
SOL_PEG_TX8- (17)

SOL_PEG_TX9+ (17)
SOL_PEG_TX9- (17)

SOL_PEG_TX10+ (17)
SOL_PEG_TX10- (17)

SOL_PEG_TX11+ (17)
SOL_PEG_TX11- (17)

PEG_TX12+(6)
PEG_TX12-(6)

PEG_TX13+(6)
PEG_TX13-(6)

PEG_TX14+(6)
PEG_TX14-(6)

PEG_TX15+(6)
PEG_TX15-(6)

SOL_PEG_TX12+ (17)
SOL_PEG_TX12- (17)

SOL_PEG_TX13+ (17)
SOL_PEG_TX13- (17)

SOL_PEG_TX14+ (17)
SOL_PEG_TX14- (17)

SOL_PEG_TX15+ (17)
SOL_PEG_TX15- (17)
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R780 X/0_5%

R713 1K_5%

R362 0_5%

R731 0_5%

R773 0_5%

R798 0_5%

R368 X/0_5%
C465 X/220nF_16V

R779 0_5%

C140

10uF_6.3VC
06

C470 X/220nF_16V

C464 X/220nF_16V

R804 59K_1%

R372 X/0_5%

R803 1K_5%

R746 1K_5%

TP18

R768 X/0_5%

R716 0_5%

DS160PR412

U18

X/TI_DS160PR412RUAR

TXA0P
38

TXA0N
37

RX0P
3

RX0N
4

TXA1P
34

TXA1N
33

RX1P
7

RX1N
8

RX2P
10

RX3N
15

SEL
17

EQ0/ADDR
40

RX2N
11

RX3P
14

EQ1
20

VC
C

_1
5

VC
C

_2
13

Thermal_Pad
43

GND_1
6

GND_2
9

GND_3
16

GND_4
21

GND_5
30

GND_6
39

TXA2P
29

TXA2N
28

TXA3P
25

TXA3N
24

TXB0P
36

TXB0N
35

TXB1P
32

TXB1N
31

TXB2P
27

TXB2N
26

TXB3P
23

TXB3N
22

VR
EG

1
2

VR
EG

2
12

RSVD
19

PD
18

RX_DET/SCL
42

GAIN/SDA
1

MODE
41

Thermal_VIA1
44

Thermal_VIA2
45

Thermal_VIA3
46

Thermal_VIA4
47

Thermal_VIA5
48

Thermal_VIA6
49

Thermal_VIA7
50

Thermal_VIA8
51

Thermal_VIA9
52

Thermal_VIA10
53

Thermal_VIA11
54

Thermal_VIA12
55

Thermal_VIA13
56

Thermal_VIA14
57

Thermal_VIA15
58

Thermal_VIA16
59

Thermal_VIA17
60

C191 X/220nF_16V

C446 X/220nF_16V

R742 1K_5%

R357 0_5%

R367 X/0_5%

R719 0_5%

R775 X/0_5%

C111

100nF_16V

R764 0_5%

R384 1K_5%

R800 1K_5%

R366 X/0_5%

R359 0_5%

TP14

C469 X/220nF_16V

R739 0_5%

C461 X/220nF_16V

R744 59K_1%R760 X/0_5%

R762 0_5%

R748 1K_5%

C467 X/220nF_16V

R734 0_5%

C441 X/220nF_16V

R754 X/0_5%

R784 X/0_5%

R736 X/0_5%

R763 X/0_5%

R722 0_5%

R796 0_5%

R389 0_5%

R378 59K_1%

R385 13K_5%

C190 X/220nF_16V

R360 0_5%

R723 0_5%

R715 X/0_5%

C466 X/220nF_16V

C462 X/220nF_16V

C435 X/220nF_16V

R757 0_5%

R783 0_5%

C438 X/220nF_16V

R801 59K_1%

R771 0_5%

R737 0_5%

TP23

R770 0_5%

R788 0_5%
R793 0_5%

C145

100nF_16V

R750 13K_5%

R745 13K_5%

R393 0_5%

C510

100nF_16V

C512

10uF_6.3VC
06

R756 X/0_5%

R733 X/0_5%

R379 1K_5%

R711 13K_5%

R767 0_5%

C131

10uF_6.3VC
06

C477 X/220nF_16V

R753 0_5%

R394 0_5%

R718 X/0_5%

R364 0_5%

R799 1K_5%

R735 0_5%
R794 0_5%

R797 0_5%

C194 X/220nF_16V

R777 0_5%

R361 0_5%

C475 X/220nF_16V

R751 X/0_5%

R776 0_5%

C473 X/220nF_16V

R392 0_5%

R792 X/0_5%

R729 X/0_5%

C137

100nF_16V

C193 X/220nF_16V

C148 220nF_16V

C511

100nF_16V

R712 1K_5%

R781 0_5%

R365 X/0_5%

C120 220nF_16V
C115 220nF_16V

C150 220nF_16V

C143 220nF_16V

R766 X/0_5%

R789 X/0_5%

R730 0_5%

R758 0_5%

R382 1K_5%

TP15

R749 1K_5%

C476 X/220nF_16V

C192 X/220nF_16V

R786 0_5%

R721 X/0_5%

R743 1K_5%

C449 X/220nF_16V

R791 0_5%

R391 0_5%

C196 X/220nF_16V

R714 0_5%

C142 220nF_16V

C147

100nF_16V

R740 X/0_5%

DS160PR412

U53

X/TI_DS160PR412RUAR

TXA0P
38

TXA0N
37

RX0P
3

RX0N
4

TXA1P
34

TXA1N
33

RX1P
7

RX1N
8

RX2P
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RX3N
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SEL
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EQ0/ADDR
40

RX2N
11

RX3P
14

EQ1
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VC
C
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5
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C
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13

Thermal_Pad
43

GND_1
6

GND_2
9

GND_3
16

GND_4
21

GND_5
30

GND_6
39

TXA2P
29

TXA2N
28

TXA3P
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TXA3N
24

TXB0P
36

TXB0N
35

TXB1P
32

TXB1N
31

TXB2P
27

TXB2N
26

TXB3P
23

TXB3N
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VR
EG

1
2
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EG

2
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RSVD
19

PD
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RX_DET/SCL
42

GAIN/SDA
1

MODE
41

Thermal_VIA1
44

Thermal_VIA2
45

Thermal_VIA3
46

Thermal_VIA4
47

Thermal_VIA5
48

Thermal_VIA6
49

Thermal_VIA7
50

Thermal_VIA8
51

Thermal_VIA9
52

Thermal_VIA10
53

Thermal_VIA11
54

Thermal_VIA12
55

Thermal_VIA13
56

Thermal_VIA14
57

Thermal_VIA15
58

Thermal_VIA16
59

Thermal_VIA17
60

R778 X/0_5%

TP22

C195 X/220nF_16V

R761 0_5%

R795 X/0_5%

TP21

TP24

C138

100nF_16V

R369 X/0_5%

R755 0_5%

R785 0_5%

R752 0_5%

R728 0_5%

TP20

R790 0_5%

R388 0_5%

R769 0_5%

R370 X/0_5%

C159

10uF_6.3VC
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3
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TXB0N
35

TXB1P
32

TXB1N
31

TXB2P
27

TXB2N
26

TXB3P
23

TXB3N
22

VR
EG

1
2

VR
EG

2
12

RSVD
19

PD
18

RX_DET/SCL
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SATA
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Trace width=20 mils,
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DIO/SDIO

For Avalue design guideline
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+V3.3S_SD

+V3.3S

+V3.3A

SATA0_RX+(6)
SATA0_RX-(6)

SATA1_TX+(6)
SATA1_TX-(6)

SATA1_RX+(6)
SATA1_RX-(6)

SATA0_TX+(6)
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GBE0_MDI1-(6)
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Use 75 Ohm for output function may
enhance audio quality and ESD protection

Close to U12

Analog
Digital

Digital

Close to U12

Analog

Use 1K-ohm for dedicated input function
may enhance ESD protection+V3.3S=12mA

+V5S=46mA

Tied at one point only under
the codec or near the codec

1.Analog and digital ground planes 
  with a 60 to 100 mils gap
2.The digital and analog ground planes 
  are tied together by a wide link,about 50mils

Close to U12
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Enter key Selection
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0
1

pin6pin8

pin27
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LPC

LPC  => 3.3V 
eSPI => 1.8V 

MSB

PORT 81 LSBMSB

LSBPORT 80

Power on Strapping
JP3 (BUS select)
1: LPC
0: eSPI

Power on Strapping
JP2 (Vih/Vil_SEL select)
1: 3.3V
0: 1.8V

1.25 x ( 1+ (80.6/180) ) = 1.809 V
Vout=1.25V*(1+Rdown/Rup)
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Function

BIOS ROM select

BIOS ROM select

LVDS/eDP select
(optional)

LVDSeDP

DP/HDMI select3
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HDMI3 DP3

Default
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reverse select
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9V ~ 19V

ERP
L:Enable +5A
H:Disable +5A

PS_IN#->PS_OUT#,delay 160 ms

+5A

Discharge circuit+V3.3A

PSON control

ATX IN

I_V3.3A=1.145A

I_V12S=11.3A
I_V5S=13.34A

+VIN=12V,I_+VIN=12A

I_+V3.3S=15.53A

I_+V5A_ATX=2.9A

I_V5A=2.9A

+V12S

+V5A_ATX +V12S

+V5A_ATX

+VIN
+VIN

+V5A
+V5S

+V3.3S

+V12S

+V3.3S

+V5S

+V5S

+V3.3S

+V5S +V3.3S

+VIN

+V3.3A+V5A_ATX

+V5A_ATX

+V5A_ATX

+V3.3A
+V3.3A

+V3.3A

+V3.3A

+V3.3A

+V12S

+V3.3A

+V3.3A

+V5A

+V5A

+V5A

+V3.3A

+V3.3A

+V5A_ATX +V5A

+V5A_ATX

+V5A
+V5A

PWR_OK(6)

SLP_S4#(6)
SLP_S5#(6)

PWRBTN# (6)

SMB_DAT (6,8,10,12,17,23,27)
SMB_CLK (6,8,10,12,17,23,27)

ERP_ON(28)

EXT_PWRBTN#(28)

TYPE2#(6)

PSON_CONTROL(28)

SLP_S3#(6,27)

RAPID_SHUTDOWN(6,28)

PSON (8,10,12,14)
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Modify History
EEV-EX16 Rev:B0 EE:Tony

1.
Item Description Track or reason DatePage

2.
3.
4.
5.
6.
7.
8.

Remove U27 U43 U25 U38 U26 U39 Q34 Q39 Q35,Add U94 U93 U97 HDMI Level Shift. 08、10、12
PCIe X4  X16 Conn Gen4 Gen3 Update to Gen4 15、16
Remove U17 , Add U107 PCIe Clock bUFFER Gen3 Update to Gen4 15
ADD U99 U100 U101 U102 USB Redriver 17、18
Change USB LAN1A、USB LAN1B、USB LAN1C Update to LAN2.5G USB3.2 18、20
ADD USB2_2 USB Pin Header 19
Change USB3_1 4 Port To 2 Port 17

2020/11/04
2020/11/04
2020/11/04
2020/11/04
2020/11/04
2020/11/04
2020/11/04

Remove U10 U8 U9 U11 U12 U13 Q12 Q19 , Add U92 For eSPI 23、24 2020/11/04

EEV-EX16 Rev:B01 EE:Tony

1.
Item Description Track or reason DatePage

2.
3.
4.

Add C1459 C1460 C1461 For EMI,ESD Solution 19、20、22
Remove R382 R426 R366 R365 R378 R422 R355 R354 R379 R423 R360 R359 Adjust HDMI dB 08、10、12

2021/08/19
2021/08/19

Add U108 U109 U110 U111 U112 U113 U114 U115 U116  U117 U118 U119 PCIe Redirver 15、16、18 2021/11/07
Add U120 eSPI to LPC 26 2021/11/07

EEV-EX16 Rev:B1 EE:Tony

1.
Item Description Track or reason DatePage

2.
3.
4.

Remove R868,R869 SUSC#,SUSB# need pull down 26
Remove R72 Remove ESPI_RESET 27

2022/08/03
2022/08/03

Add R884,R885,R886 SUSC#,SUSB# pull down 26 2022/08/03
JESPI1 Pin2 contact +V3.3A eSPI need contact standby power 26 2022/08/03
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