
L1

U1

U1x1U1x2U1x3U1x4U1x5U1x6U1x7U1x8U1x9U1x10U1x11U1x12U1x13U1x14U1x15U1x16U1x17U1x18U1x19U1x20
U

1
x
2

1
U

1
x
2

2
U

1
x
2

3
U

1
x
2

4
U

1
x
2

5
U

1
x
2

6
U

1
x
2

7
U

1
x
2

8
U

1
x
2

9
U

1
x
3

0
U

1
x
3

1
U

1
x
3

2
U

1
x
3

3
U

1
x
3

4
U

1
x
3

5
U

1
x
3

6
U

1
x
3

7
U

1
x
3

8
U

1
x
3

9
U

1
x
4

0

U1x41U1x42
U1x43U1x44

U1x45U1x46
U1x47U1x48

U1x49U1x50
U1x51U1x52

U1x53U1x54
U1x55U1x56

U1x57U1x58
U1x59U1x60

U
1

x
6

1
U

1
x
6

2
U

1
x
6

3
U

1
x
6

4
U

1
x
6

5
U

1
x
6

6
U

1
x
6

7
U

1
x
6

8
U

1
x
6

9
U

1
x
7

0
U

1
x
7

1
U

1
x
7

2
U

1
x
7

3
U

1
x
7

4
U

1
x
7

5
U

1
x
7

6
U

1
x
7

7
U

1
x
7

8
U

1
x
7

9
U

1
x
8

0

J1J1x
1

J1x
2

J1x
3

J1x
4

J1x
5

J1x
6

J1x
7

J1x
8

J1x
9

J1x
10

J1x
11

J1x
12

J1x
13

J1x
14 C3C3

x1

C3
x2R1R1
x1

R1
x2

C18C1
8x1

C18x
2

C7C7x1
C7x2

C6C6
x1

C6
x2

Y1Y1x1Y1x2

C2C2
x1

C2
x2C1C1
x1

C1
x2

U4U4x1
U4x2

U4x3
U4x4U4x5

U4x6
U4x7

U4x8 U4
x9 C15C1

5x1
C15x

2

C12C12x1C
12x2

TP1TP1x1

D2D2x1
D2x

2

FB1FB
1x1

FB1x
2

U7U
7

x
1

U
7

x
2

U
7

x
3

U
7

x
4

U
7

x
5

U
7

x
6

U
7

x
7

U
7

x
8

R17R17x1R17
x2

C14C14x1C
14x2U2U2x1

U2x2
U2x3 U2x4

U2x5
U2x6

R9R9x1
R9x2

R3R3x1
R3x2

TP4TP4x1

C8C8x1
C8x2

C11C11x1C
11x2

TP2TP2x1

TP3TP3x1

U5U5x1
U5x2

U5x3 U5x4
U5x5

U5x6

R10R10x1R10
x2

R5R5x1
R5x2

R16R16x1R16
x2

R18R18x1R
18x2

R20R20
x1

R20x2 R19R19
x1

R19x2

R21R21x1R
21x2 C21C21x1C
21x2C19C19x1C
19x2

C17C17x1C
17x2

C20C20x1C
20x2

U6U6
x1

U6
x2

U6
x3

U6
x4

U6
x5

U6
x6

U8U8
x1

U8
x2

U8
x3

U8
x4

U8
x5

U8
x6

C5C5x1
C5x2

D1

D
1
x
1

D
1
x
2

R2R2
x1

R2
x2

Q1Q1x
1

Q1x
2

Q1x
3

R8R8
x1

R8
x2

J2

J
2

x
1

J
2

x
2

J
2

x
3

J
2

x
4

J
2

x
5

J2x
8

J2x
9

J2x1
0

J2x1
1

U3U3x1 U3x2U3x3 U3x4
U3x5

U3x6R4R4x1
R4x2R6R6x1
R6x2

C9C9x1
C9x2R7R7x1

R7x2

C16C1
6x1

C16x
2C10C1

0x1
C10x

2

R14R14
x1

R14x2 R15R15
x1

R15x2

Q4Q4x1
Q4x2

Q4x3 Q2Q2x1
Q2x2

Q2x3

Q3Q3x1
Q3x2

Q3x3

R12R1
2x1

R1
2x2R13R1
3x1

R1
3x2

R11R11x1R11
x2

J4J4x
1

J4x
2

J4x
3

J4x
4

J4x
5

J4x
6

J4x
7

J4x
8

J4x
9

J4x
10

C4C4x1
C4x2

S1S1x1
S1x2

S1x3
S1x4

S1x
5

S1x
6

C13C13x1 C13x2

J3J3x
1

J3x
2

J3x
3

J3x
4

J3x
5

J3x
6

J3x
7

J3x
8

J5J5x
1

J5x
2

J5x
3

J5x
4

J5x
5

J5x
6

J5x
7

J5x
8

X2X2x
1

X3X3x
1

X4X4x
1

R22R2
2x1

R2
2x2



L2

J1J1x
1

J1x
2

J1x
3

J1x
4

J1x
5

J1x
6

J1x
7

J1x
8

J1x
9

J1x
10

J1x
11

J1x
12

J1x
13

J1x
14

TP1TP1x1

TP4TP4x1

TP2TP2x1

TP3TP3x1 J2J2x
6

J2x
7

J4J4x
1

J4x
2

J4x
3

J4x
4

J4x
5

J4x
6

J4x
7

J4x
8

J4x
9

J4x
10

S1S1x5S1x6

J3J3x
1

J3x
2

J3x
3

J3x
4

J3x
5

J3x
6

J3x
7

J3x
8

J5J5x
1

J5x
2

J5x
3

J5x
4

J5x
5

J5x
6

J5x
7

J5x
8

TP7TP7
x1



1

1

1

1

1

1 1

1 1

+

11

TA

U1

J1
C3R1

C18

C7

C6

Y1

C2C1

U
4

C15

C1
2

TP1

D2

FB1

U7

R1
7

C1
4U2

R9

R3

TP4

C8

C1
1

TP2

TP3

U5

R1
0

R5

R1
6

R1
8

R
20

R19

R2
1

C2
1

C1
9

C1
7

C
20

U6 U8

C
5

D1

R2

Q1
R8

J2

U3R4R6

C9R7

C16

C10

R14

R15

Q
4

Q
2

Q
3

R12R13

R1
1

J4

C
4

S1

C1
3

J3J5

TP7

R22

L1

U1

J1 C3R1

C18
C7

C6

Y1
C2C1

U4 C15

C12

TP1

D2
FB1

U7
R17

C14U2

R9

R3

TP4
C8

C11

TP2

TP3

U5R10

R5

R16

R18
R20 R19

R21 C21C19

C17

C20
U6 U8

C5

D1R2

Q1 R8

J2
U3R4R6

C9R7

C16C10

R14 R15

Q4 Q2

Q3

R12R13
R11

J4

C4

S1
C13

J3J5

R22



BAL2



BAS2 M2

1

1

1

1

1

1 1

1 1

+

11

TA

U1

J1
C3R1

C18

C7

C6

Y1

C2C1

U
4

C15

C1
2

TP1

D2

FB1

U7

R1
7

C1
4U2

R9

R3

TP4

C8

C1
1

TP2

TP3

U5

R1
0

R5

R1
6

R1
8

R
20

R19

R2
1

C2
1

C1
9

C1
7

C
20

U6 U8

C
5

D1

R2

Q1
R8

J2

U3R4R6

C9R7

C16

C10

R14

R15

Q
4

Q
2

Q
3

R12R13

R1
1

J4

C
4

S1

C1
3

J3J5

TP7

R22
1

+

11

T
NSTRUMENTS

EXAS

I

S1

USB2ANY
HPA665

Rev B

U1

J1 C3R1

C1
8

C7

C6

Y1 C2C1

U4
C15

C1
2

TP1

D2

FB
1

U7
R1

7

C1
4

U2

R9

R3

TP4

C8

C1
1

TP2

TP3

U5

R1
0

R5

R1
6

R1
8

R
20 R1

9

R2
1

C2
1

C1
9

C1
7

C
20

U6 U8

C
5

D1R2

Q1
R8 J2

U3R4R6

C9R7

C1
6

C1
0

R1
4

R1
5

Q4 Q2

Q3

R12R13 R1
1

J4

C
4

S1

C1
3

J3J5

R22

2170mil

3120mil

P1 P2M1

UNLESS OTHERWISE SPECIFIED PCB TOLERANCES 
SHALL BE +/- .005 INCHES, HOLE DIAMETERS SHALL BE +/- .003 INCHES.

PLASTIC SHEET, LAMINATED METAL CLAD, ONE OR TWO SIDES, BASE MATERIAL NEMA TYPE FR-4 OR 

EQUIVALENT, W/Tg =140 Deg C OR HIGHER. MINIMUM COMPOSITION TEMP (Td) OF 320 Deg c.

ACCORDANCE WITH IPC-SM-840. COLOR: GREEN. MINOR SOLDERMASK ADJUSTMENTS TO FACILITATE 
PCB FAB AND OR ASSEMBLY IS ALLOWED PROVIDED NO DEFECTS ARE CREATED TO FINAL ASSEMBLY
AS A RESULT.

FABRICATION CHART

NOTES: UNLESS OTHERWISE SPECIFIED
ALL MATERIALS,  INCLUDING BUT NOT LIMITED TO BASE LAMINATE,  BONDING MATERIALS

UL-796 REQUIREMENTS AND BE RoHS COMPLIANT AND HAVE A FLAMMABILITY OF UL94V-0.

GLASS EPOXY RESIN, COPPER-CLAD IN ACCORDANCE WITH 2 LAYER STACK-UP,
COMPLIANT WITH LEAD FREE PROCESS.

SOLDERMASK OVER BARE COPPER (SMOBC) USING LIQUID PHOTO-IMAGEABLE SOLDERMASK IN

PLATE WITH RoHS COMPLIANT, IMMERSION SILVER PREFERRED, IMMERSION TIN OR Sn/Ag/Cu, 
WITH RMA FLUX, 0.0003" to .0005" THICK ALL EXPOSED AREAS
AS COATED, NO ACTIVE FLUXES ARE ACCEPTABLE.

HOLES REQUIRING PLATING, SEE HOLE CHART, TO HAVE 1 OZ. (0.0014) MIN. THK MIN.

IF REQUIRED, SILKSCREEN LEGEND(S) WITH WHITE NON-CONDUCTIVE EPOXY INK.

BOARD IS TO BE MANUFACTURED PER IPC-A-600 CLASS 2 REQUIREMENTS OR BETTER.

NO DIMENSIONAL, MATERIAL, OR PROCESS CHANGES ARE ALLOWED WITHOUT PRIOR EXPLICIT WRITTEN PERMISSION

HOLE DIAMETERS SHOWN ARE FINISHED SIZES AFTER PLATING UNLESS OTHERWISE NOTED.

ANY METAL IN BORDER AREA INCLUDING PART NUMBER, DATECODE AND/OR REVISION LETTERS

SOLDERMASK

TRACE/GAP SPACING

AND SOLDERMASK COATINGS FORMING THE FINISHED PRINTED CIRCUIT BOARD SHALL MEET

BOARD MUST BEAR VENDOR'S IDENTIFICATION CODE (ETCH OR WHITE NON-CONDUCTIVE INK).

PCB VENDOR IS REQUIRED TO RETURN ANY AND ALL DOCUMENTS SUPPLIED OR ULTIMATELY PURCHASED BY TEXAS
INSTRUMENTS UPON COMPLETION OF PURCHASE ORDER.

MUST BE COVERED WITH SOLDERMASK.
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	J3.7
	U1.21

	EXT3.3V_EN
	R10.2
	U5.3
	U1.59

	EXT3.3V_FAULT
	U5.4
	U1.60

	EXT5V_EN
	R5.2
	U2.3
	U1.57

	EXT5V_FAULT
	U2.4
	U1.58

	GND
	C1.1
	C2.1
	C3.1
	C4.1
	C5.1
	C6.1
	C7.1
	C8.1
	C9.1
	C10.1
	C11.1
	C12.1
	C14.1
	C15.1
	C16.1
	C17.1
	C18.1
	C19.1
	C20.1
	C21.1
	J3.1
	R3.1
	R5.1
	R8.1
	R9.1
	R10.1
	R16.1
	R19.1
	R22.1
	TP2.1
	TP3.1
	C13.2
	D2.2
	Q1.2
	Q3.2
	U2.2
	U5.2
	U6.2
	U8.2
	J3.3
	J5.3
	U3.3
	J5.4
	U4.4
	U7.4
	J2.5
	J3.5
	J4.5
	U6.6
	J1.9
	U4.9
	U1.14
	U1.19
	U1.49
	U1.61
	U1.68

	GPIO0/I2C(SDA)
	J4.1
	R13.1
	U1.46

	GPIO1/I2C(SCL)
	R12.1
	J4.2
	U1.47

	GPIO2/SPI(SCLK)
	J4.3
	U1.45

	GPIO3/PWM2
	J4.4
	U1.33

	GPIO4/SPI(SIMO)/UART(TXD)
	J4.7
	U1.51

	GPIO5/SPI(SOMI)/UART(RXD)
	J4.8
	U1.52

	GPIO6/PWM1/SPI(CS)
	J4.9
	U1.29

	GPIO7/PWM0
	J4.10
	U1.23

	GPIO8/ADC3
	U1.4
	J5.5

	GPIO9/ADC2
	U1.3
	J5.6

	GPIO10/VEREF-
	J5.1
	U1.10

	GPIO11/VEREF+
	C4.2
	J5.2
	U1.9

	I2CPU
	Q3.1
	U1.42

	PUR
	R7.1
	S1.1
	R22.2
	S1.3
	U1.63

	PWM3
	J3.4
	U1.56

	SCLBRD
	R14.1
	U6.5
	U8.5
	U1.38

	SDABRD
	R15.1
	U6.4
	U8.4
	U1.37

	V18
	C16.2
	U1.67

	VBUS
	C13.1
	D2.1
	FB1.1
	J2.1
	C9.2
	U3.6
	U1.65

	VUSB
	C10.2
	S1.2
	S1.4
	U1.66

	$$$527
	D1.1
	R2.2

	$$$7406
	J1.8
	U1.71

	$$$9009
	J1.1
	U1.72

	$$$9019
	J1.3
	U1.73

	$$$9030
	J1.5
	U1.74

	$$$9043
	J1.7
	U1.75

	$$$11592
	C7.2
	U1.20

	$$$13155
	Y1.1
	C2.2
	U1.69

	$$$13166
	C1.2
	Y1.2
	U1.70

	$$$17949
	TP1.1
	U2.1
	C14.2
	FB1.2
	U4.5
	U4.8

	$$$17950
	R9.2
	U5.5

	$$$17951
	C15.2
	U4.3

	$$$17952
	R3.2
	U2.5

	$$$18394
	R21.1
	R20.2
	U7.7

	$$$18395
	R18.1
	U7.1
	R17.2

	$$$18396
	R17.1
	R16.2
	U7.2

	$$$18397
	R20.1
	R19.2
	U7.6

	$$$18450
	Q1.1
	U1.15

	$$$18966
	R2.1
	Q1.3

	$$$21051
	R8.2
	J2.8
	J2.10

	$$$21450
	U3.1
	J2.2
	R4.2

	$$$21479
	R6.2
	J2.3
	U3.4

	$$$28310
	C3.2
	R1.2
	J1.11
	U1.76

	$$$30020
	Q2.1
	Q4.1
	R11.1
	Q3.3

	$$$30113
	R12.2
	Q2.3

	$$$30116
	R13.2
	Q4.3




