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GROUND CLIPS

MOUTING HOLES

RC=100MS

VFB = 765MV

** BACKPOWER PROTECTION

PLACE BY USB HOST CONNECTOR

** BACKPOWER PROTECTION

** 30MA MAX EXPECTED

C14
10UF
1206
10V

C13

1206
10UF

10V

4

32

1
SW1
I158

TL1105F160Q R19
0402100K

R20
10K

C4

25V

10UF
1812

C3

25V
1812
10UF

DNS

3

1
1
3

2

1
4

12

11
10

4

P
A
D

98

6

5

7

U3

I190
110-10010-00

PWP
TPS54325PWP
TI

C12

1206
10UF

10V

C47 680PF

C16
100NF
0402

D1

SOD123

100V0.3A
1N4148W-7-F

C20
1UF
0402

5

2
43
61

U10 I226

DCK
110-10021-00

TI
SN74LVC2G07DCKR

C59

0402
100NF

C45
100NF
0402

R82
10K

R69
10K

R67
0

3

5
4

1

2

6

U9

110-10066-00

VOUT=1.8

TLV70018DSE
TI

TLV700XX_SON

I244

C17
1UF

16V
0402

K
A

DS1

0603
YELLOW GREEN

R1

0603
5%
620

K
A

DS2
YELLOW GREEN
0603

R21

0603
5%
200

1

MT4
550R400P

1

MT3
550R400P

1

MT1
550R400P

1

MT2
550R400P

TP15

TP2

TP41

TP12

R78
5%
2.2K
0402

3
2 1

D4

240-800MV
30V
200MA

BAT54C

3
2 1

D3

BAT54C

200MA
30V
240-800MV

C135
0402
16V

1UFC134

0402
100NF

R50

5

4

1

2

3

U58

TLV700XX_SOT5
VOUT=2.5

110-10216-00
TLV70025DCK
TI

I271

TP37

TP1

TP13

C7

25V
0603
100NF

C46

16V

1UF
0402

C48

0402
3.3NF

R7
100K
DNS

L1

3.75A

2.2UH

R65
73.2K

0402

1%

R6
22.1K

1%

C15

10V

10UF
1206

POWER SUPPLY & RESET

PP1800

PP2500

PP5500_VREG5_TPS3V3

TPS_EN

HOST_VBUS_IN

XPANDER_RST_L

TPS3V3_PG

DUT_HUB1_RST1_L

FTDI_RESET_L

SERVOHUB_RST_L

TPS3V3_SS

TPS3V3_VFB

PPSW_TPS3V3

PB_RST_IN

PP5000

PP2500_VIN

PP1800_VIN

PP3300HOST_VBUS_IN

PP3300

MAKE_BASE=TRUE

PB_RST_L

MAKE_BASE=TRUE
PP3300

810-10010-03

2 OF 25
2 OF 14

2.1servo

Mon Feb 27 16:24:49 2012

9 10 11 

9 10 11 

2 3 

9 

4 9 

6 7 

3 

4 5 

2 3 4 6 7 8 9 10 11 12 13 14 2 3 

2 3 4 6 7 8 9 10 11 12 13 14 

2 3 4 6 7 8 9 10 11 12 13 14 

DESIGN:

TITLE:
PAGE

13

DOC NUMBER:

FLAT:
16

17

17

9

L

K

J

H

G

F

E

D

C

B

A

L

G

F

E

D

C

B

1 2 3 5 6 7 8 10 11 12 13 14 16

4 5 6 7 8 9

154

2

J

3 14 15

PAGE:

REV:

K

MODIFIED:

11101

A

H

12

THESE MATERIALS (INCLUDING ALL TEXT, SOFTWARE,CODE, DISPLAYS, ARTWORK, AND IMAGES) ARE LICENSED UNDER A CREATIVE COMMONS ATTRIBUTION 2.5 LICENSE

NC1

IN

EN

GND

OUT

NC2

IN OUT

GND

EN

NC1

VCC

GND

2Y

1Y

2A

1A

TPS54325

P
O
W
E
R
P
A
D

V
C
C

V
I
N

VBST

SW2

SW1

P
G
N
D
2

P
G
N
D
1

EN

PG

G
N
D

SS

VREG5

VFB

VO

S3

S4

S2

S1



TODO: FINISH/CHECK BIASING (SOME DEPENDENT ON ROUTING)

** TO SMPS INPUTS

**OVER-CURRENT SENSE PINS (OCS) HAVE INTERNAL PULLUPS
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CFGSEL[2:0] = B`000 -> INTERNAL DEFAULT CONFIG, SELF-POWERED
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FROM HOST HUB

** THIS PORT CAN USED FOR USB KEY

DEFAULT=HSD1
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FROM ATMEGA MICRO
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DEFAULT=HSD1

**THIS PORT CAN BE USED FOR USB CAMERA

** SHOULD WE DITCH THIS?
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** POWER ON STATE NOT CLEARLY INDICATED, NEED MORE INFO
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** POWER ON STATE NOT CLEARLY INDICATED, NEED MORE INFO
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DIR=1 : A->B
DIR=0 : B->A
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** INTERNAL 100K PULLUPS

** GPIOS ARE INPUTS AT POWERUP + RESET

** OUTPUTS ARE PUSH-PULL
** I/O'S ARE 5V TOLERANT

** INTERNAL 100K PULLUPS

** OUTPUTS ARE PUSH-PULL
** I/O'S ARE 5V TOLERANT

** GPIOS ARE INPUTS AT POWERUP + RESET

I2C ADDR: 7'H_0X21

** I/O'S ARE 5V TOLERANT
** INTERNAL 100K PULLUPS

** GPIOS ARE INPUTS AT POWERUP + RESET
** OUTPUTS ARE PUSH-PULL

I2C ADDR: 7'H_0X24

** BLINKY

** USED AS INPUTS ONLY!!

I2C ADDR: 7'H_0X20
** GPIOS ARE INPUTS AT POWERUP + RESET

** OUTPUTS ARE PUSH-PULL
** I/O'S ARE 5V TOLERANT

** GPIOS ARE INPUTS AT POWERUP + RESET

I2C ADDR: 7'H_0X23

** INTERNAL 100K PULLUPS

I2C ADDR: 7'H_0X22
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P07

SDA
SCL

VCCI

P17

GND

VCCP

P01
P00

P02
P03
P04

P06
P05

P10
P11
P12
P13
P14
P15
P16

INT_L

A0

RESET_L

VMUX_3V3
SEL1
SEL0

VIN3
VOUT

VIN1
VIN2

DIR

VCCB VCCA

GND

B A

s
m
b
u
s
_
i
o
_
x
p
a
n
d
e
r

INT_L

P00
P01
P02
P03

A2

A0
A1

SCL
SDAP12

P11

P06
P07

P14

P10

P13

P15
P16
P17

P05
P04

s
m
b
u
s
_
i
o
_
x
p
a
n
d
e
r

INT_L

P00
P01
P02
P03

A2

A0
A1

SCL
SDAP12

P11

P06
P07

P14

P10

P13

P15
P16
P17

P05
P04

s
m
b
u
s
_
i
o
_
x
p
a
n
d
e
r

INT_L

P00
P01
P02
P03

A2

A0
A1

SCL
SDA P12

P11

P06
P07

P14

P10

P13

P15
P16
P17

P05
P04

s
m
b
u
s
_
i
o
_
x
p
a
n
d
e
r

INT_L

P00
P01
P02
P03

A2

A0
A1

SCL
SDA P12

P11

P06
P07

P14

P10

P13

P15
P16
P17

P05
P04

DIR

VCCB VCCA

GND

B A



SILK: GND
SILK: SDA
SILK: SCL

DIR=0 : B->A
DIR=1 : A->B

CS(OFF) = 26PF,TYP

ANALOG MUX + REMAINING LOAD < 200PF, SHOULD BE OK

CD(OFF) = 115PF,TYP

CS,CD(ON) = 130PF,TYP

TP18

C103
100NF
0402

TP14

R125
10K

R124
10K

R106
10K

1516

9 10
8
7
2
1

11
12
13
14

6
5
4
3

U33

TSSOP16

TI
SN74AVC4T774PW

110-10052-00

I17

R121
10K

C102
100NF
0402

R98
4.7K

6

7
4
9
2

3

5

8

10
1

U22 I24

ADG804YRMZ
110-10106-00

ANALOG

MSOP10

R95
4.7K

C80
100NF
0402

R123
10K

C81
100NF
0402

C101
100NF
0402

R105
4.7K

R99
4.7K

R107
4.7K

R97
4.7K

R104
4.7K

R96
4.7K

R103
4.7K

R94
4.7K

6

7
4
9
2

3

5

8

10
1

U21

MSOP10

ANALOG

110-10106-00
ADG804YRMZ

I41

3X LOAD SWITCH

I43

3

2

1

JP1

HDR_1X3
100MIL

1516

9 10
8
7
2
1

11
12
13
14

6
5
4
3

U32

TSSOP16

TI
SN74AVC4T774PW

110-10052-00

I7

C104
100NF
0402

JTAG BUFFERS & I2C MUX

PP2500
PP3300

PPDUT_JTAG_VREF

PP1800

JTAG_VREF_SEL0
JTAG_VREF_SEL1

PP3300

FTDI_JTAG_TRST_L

FTDI_JTAG_RTCK

FTDI_JTAG_SPI_TDO_DI
FTDI_UNUSED

FTDI_JTAG_SPI_TCK_SK

FTDI_JTAG_SPI_TMS_CS

FTDI_JTAG_SPI_TDI_DO

FTDI_I2C_SDA

JTAG_BUF_EN_L

UNUSED
DUT_JTAG_TDO

DUT_JTAG_RTCK

PP3300

PP3300

PP3300

DUT_JTAG_TRST_L

DUT_JTAG_TCK

DUT_JTAG_TMS

DUT_JTAG_TDI

I2C_LOCAL_SDA_ATMEGA
I2C_REMOTE_ADC_SDA
I2C_LOCAL_NC1_SDA
I2C_LOCAL_NC0_SDA

PP3300

FTDI_I2C_SCL

I2C_MUX_EN
I2C_MUX_ADD1
I2C_MUX_ADD0

I2C_LOCAL_SCL_ATMEGA
I2C_REMOTE_ADC_SCL
I2C_LOCAL_NC1_SCL
I2C_LOCAL_NC0_SCL

PP3300
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B2

B4

OE_L

DIR4

VCCB

DIR1

DIR2

DIR3

A1

A2

A3

A4

B1

B3

GND

VCCA

VMUX_3V3
SEL1
SEL0

VIN3
VOUT

VIN1
VIN2

D

EN

A1

A0

S4

S3

S2

S1

V
D
D

G
N
D

D

EN

A1

A0

S4

S3

S2

S1

V
D
D

G
N
D

B2

B4

OE_L

DIR4

VCCB

DIR1

DIR2

DIR3

A1

A2

A3

A4

B1

B3

GND

VCCA



DIR=0 : B->A
DIR=1 : A->B

DIR=1 : A->B
DIR=0 : B->A

DIR=1 : A->B
DIR=0 : B->A

R174
10K

1516

9 10
8
7
2
1

11
12
13
14

6
5
4
3

U71

110-10052-00
TSSOP16

TI
SN74AVC4T774PW

I11

C157
100NF
0402

R165
10K

R175
0402

0

R159
10K

R160
10K

R161
10K

C148
100NF
0402

1516

9 10
8
7
2
1

11
12
13
14

6
5
4
3

U63

110-10052-00
TSSOP16

TI

SN74AVC4T774PW

I26

C149
100NF
0402

R173
10K

1516

9 10
8
7
2
1

11
12
13
14

6
5
4
3

U31

110-10052-00
TSSOP16

TI

SN74AVC4T774PW

I49

R168
10K

C105

0402
100NF

R122
10K

R172
10K

C106
100NF
0402

3X LOAD SWITCH

I61

I62

3X LOAD SWITCH

I63

3X LOAD SWITCH

C154
100NF
0402

SPI BUFFERS

EC_SPI_L

DUT_SERVO_TX

SPI2_BUF_EN_L

FTDI1_SPI2_DO
FTDI1_SPI2_CS
FTDI1_SPI2_CLK

DUT_SPI2_DI

DUT_SPI2_CLK

PPDUT_SPI2_VREF

FTDI1_SPI2_DI DUT_SPI2_DO

DUT_SPI2_CS

PP3300

SPI1_BUF_EN_L

PP3300

PP3300

PP2500
PP3300

PP1800

PP3300

SPI2_VREF_SEL0
SPI2_VREF_SEL1

DUT_SPI1_DI
DUT_SPI1_CS
DUT_SPI1_CLK

DUT_SPI1_DO

PP3300

FTDI1_SPI1_CS

DUT_JTAG_TRST_L

SERVO_DUT_TX

DUT_JTAG_RTCK

FTDI1_SPI1_DO

FTDI1_SPI1_CLK

FTDI1_SPI1_DI

SPI1_VREF_SEL1
SPI1_VREF_SEL0

PP3300

PP1800

PP3300
PP2500

PPDUT_SPI1_VREF

PP3300

PP1800

PP3300
PP2500

PPDUT_UART3_VREF

UART3_VREF_SEL0
UART3_VREF_SEL1
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VMUX_3V3
SEL1
SEL0

VIN3
VOUT

VIN1
VIN2

VMUX_3V3
SEL1
SEL0

VIN3
VOUT

VIN1
VIN2

VMUX_3V3
SEL1
SEL0

VIN3
VOUT

VIN1
VIN2

B2

B4

OE_L

DIR4

VCCB

DIR1

DIR2

DIR3

A1

A2

A3

A4

B1

B3

GND

VCCA

B2

B4

OE_L

DIR4

VCCB

DIR1

DIR2

DIR3

A1

A2

A3

A4

B1

B3

GND

VCCA

B2

B4

OE_L

DIR4

VCCB

DIR1

DIR2

DIR3

A1

A2

A3

A4

B1

B3

GND

VCCA



** POWER OFF TO VCCA OR VCCB PROVIDES ISOLATION

S

G

DQ4

-1.6A

-30V
0.21OHM

ZXMP3A13FTA
SOT23_3P_1

151-00001-00

R158
100K

C146

0402
100NF

R166
100K

R167
4.7K

R157
4.7K

61

25
43

U68

SN74AVC1T45DRLR
TI

110-10016-00
DRL

C153

0402
100NF

61

25
43

U67

110-10016-00
DRL
SN74AVC1T45DRLR
TI

61

25
43

U62

SN74AVC1T45DRLR
TI

110-10016-00
DRL

61

25
43

U61

110-10016-00
DRL
SN74AVC1T45DRLR
TI

C151

0402
100NF

C140

0402
100NF

S

G

DQ3 151-00001-00

-1.6A

-30V
0.21OHM

ZXMP3A13FTA
SOT23_3P_1

R118
4.7K

61

25
43

U28

DRL
110-10016-00

TI
SN74AVC1T45DRLR

S

G

DQ1

ZXMP3A13FTA
SOT23_3P_1

-30V

-1.6A
0.21OHM

151-00001-00

R119
100K

C94

0402
100NF

C88

0402
100NF

61

25
43

U27 110-10016-00
DRL

TI
SN74AVC1T45DRLR

UART BUFFERS

PP3300

PPDUT_UART1_VREFPP3300_UART1

FTDI1_UART1_SERVO_DUT_TX UART1_SERVO_DUT_TX

FTDI1_UART1_DUT_SERVO_TX UART1_DUT_SERVO_TX

UART1_EN_L

FTDI_UART3_SERVO_DUT_TX

FTDI_UART3_DUT_SERVO_TX

PP3300

PPDUT_UART2_VREFPP3300_UART2

FTDI1_UART2_SERVO_DUT_TX UART2_SERVO_DUT_TX

FTDI1_UART2_DUT_SERVO_TX UART2_DUT_SERVO_TX

UART2_EN_L

PPDUT_UART3_VREF

DUT_SERVO_TX

SERVO_DUT_TX

PP3300

UART3_EN_L

PP3300_UART3
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DIR

VCCBVCCA

GND

BA

DIR

VCCBVCCA

GND

BA

DIR

VCCBVCCA

GND

BA

DIR

VCCBVCCA

GND

BA

DIR

VCCBVCCA

GND

BA

DIR

VCCBVCCA

GND

BA



V1 DEBUG HEADER:

SILK: GPIOS

SILK: SPI1

GPIO PROBE HEADER

SPI1 PROBE HEADER

** PLACE BY CONNECTOR PINS

G
2

G
1

9
8
7
6
5

40

4

39
38
37
36
35
34
33
32
31
30

3

29
28
27
26
25
24
23
22
21
20

2

19
18
17
16
15
14
13
12
11
10

CN1

140-10159-00
HRS_FH12

I1

FCI
62684-402100ALF

9

87

65

43

2

10

1
J11

100MIL

3
2 1

D2

240-800MV
30V
200MA

BAT54C

9

87

65

43

2

1413

1211

10

1
J7

100MIL

6

7
4
9
2

3

5

8

10
1

U47 I15

ADG804YRMZ
110-10106-00

ANALOG

MSOP10

6

7
4
9
2

3

5

8

10
1

U48 I17

ADG804YRMZ
110-10106-00

ANALOG

MSOP10R141
10K

TP9

C931UF

16V
0402

C3851UF
0402
16V

TP10

TP11

C124

0402
100NF

C123
100NF
0402

V1 (LEGACY) DEBUG CONN

FW_UP_L

PPDUT_JTAG_VREF

I2C_REMOTE_ADC_SDA

DUT_SPI1_DI

FW_UP_L

SERVO_DUT_TX

DUT_JTAG_TRST_L
PPDUT_JTAG_VREF

DUT_JTAG_TDO
DUT_JTAG_TDI

DUT_JTAG_RTCK

DUT_JTAG_TMS
DUT_JTAG_TCK

DUT_SERVO_TX

DUT_SPARE1
PCH_DISABLE_L

RFU_USB_VBUS
RFU_USB_DAT_P
RFU_USB_DAT_N

I2C_REMOTE_ADC_SCL

DUT_MFG_MODE

DUT_LID_OPEN
DUT_GOOG_REC_MODE_L

DUT_PWR_BUTTON

DUT_WARM_RESET_L
DUT_COLD_RESET_L

DUT_FLAGB
DUT_FLAGA

PP3300

DUT_NMI

DUT_DEV_MODE

KBD_ROW1

KBD_ROW1

KBD_ROW3

KBD_ROW3

KBD_ROW2

KBD_ROW2

PP3300_SW_MUX

DUT_SPI1_CS

DUT_SPI1_DO

KBD_COL2

KBD_COL1

FTDI_KBD_EN

FTDI_KBD_M1_A0

FTDI_KBD_M2_A0
FTDI_KBD_M2_A1

FTDI_KBD_M1_A1

DUT_LID_OPEN
DUT_MFG_MODE

DUT_FLAGB
DUT_COLD_RESET_L

DUT_DEV_MODE
DUT_GOOG_REC_MODE_L

DUT_NMI
DUT_WARM_RESET_L

DUT_PWR_BUTTON

DUT_FLAGA

DUT_SPI1_CLK

PPDUT_SPI1_VREF

PP3300

PPDUT_UART3_VREF

PPDUT_UART3_VREF
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D

EN

A1

A0

S4

S3

S2

S1

V
D
D

G
N
D

D

EN

A1

A0

S4

S3

S2

S1

V
D
D

G
N
D

FFC_1X40

G
2
G
140

39
38
37
36
35
34
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30
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22
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2
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NC
NC

NC
NC NC

NC

NC
NC

SPI2 PROBE HEADER

V2 DEBUG HEADER:

SILK: JTAG
JTAG PROBE HEADER

WARM_RST_L

GOOG_REC_BUTTON

T20_REC_BUTTON

COLD_RST_L

LABEL AND ARRANGE THESE IN A LOGICAL ORDER

PWR_BUTTON

ON

OFF
NCDEV_MODE

LID

SILK: DEDIPROG/SPI2

** PLACE BY CONNECTOR PINS

R131

DNS

5%
10K
0402

R132
5%

DNS

10K
0402

R135

DNS

5%
10K
0402

R130
0402

0.063W1%
1K

9
87
65
43

20

2

19
1817
1615
1413
1211
10

J9

100MIL_SHROUD

3M
30320-6002HB

140-10103-00

R129

5% 0.063W
0402
1R0

R133
10K

DNS

5%
0402

R128

DNS

5%
10K
0402

9

87

65

43

2

1413

1211

10

1
J13

100MIL_SHROUD

G
2

G
1

C

2

1
SW8

I35

SSAD110100

4

32

1
SW6
I38

PTS525SM10SMTRLFS

4

32

1
SW5

PTS525SM10SMTRLFS

I39

4

32

1
SW4

PTS525SM10SMTRLFS

I40

4

32

1
SW2

PTS525SM10SMTRLFS

I42

4

32

1
SW3

PTS525SM10SMTRLFS

I43

G
2

G
1

C

2

1
SW7
I49

SSAD110100

C1561UF

16V
0402

C152
0402
16V

1UF C1501UF

16V
0402

C1471UF

16V
0402

C1451UF

16V
0402

G
2

G
1

9
8
7
6

50

5

49
48
47
46
45
44
43
42
41
40

4

39
38
37
36
35
34
33
32
31
30

3

29
28
27
26
25
24
23
22
21
20

2

19
18
17
16
15
14
13
12
11
10

J12
FCI
62684-502100ALF
140-10158-00

R134
10K

DNS

5%
0402

R136

DNS

5%
10K
0402

R137
5%
10K

DNS
0402

V2 DEBUG CONN

DUT_DEV_MODE
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