
Sa
pp

hi
re

 T
el

em
et

ry
 T

ra
ns

m
itt

er

1.
1a

A
D

F7
24

2B
C
PZ

CS
M

-7
X-

D
U

15
pF

15
pF

22
0n

F
27

pF

27
K

10
0p

F
10

0p
F

22
0n

F
27

pF
22

0n
F

27
pF 220nF 27pF

22
0n

F
27

pF

10
0K

10
0K

27
pF

22
0n

F

10nF 10nF

1pF

1p
F 2.7nH

2.
7n

H

PI
C
24

H
J1

28
G

P5
02

-I
/S

O

4K
7

4K
7

340

340
Green

Yellow

RED

22
0n

F
22

0n
F

22
0n

F
22

0n
F

22
0n

F 10
uF

3V5

3V5

47
0p

F
47

0p
F

34
0

78
05

TV

10
uF

10
uF

SM
A-

14
2-

07
01

-8
71

/8
76

3K3

3K3

3.
3n

H

3.
3n

H

10
uF

24K9 4K7510
nF

3V5

Po
w

er

I2
C

D
eb

ug

In
pu

t

AB
A-

54
56

3

27nH

27
pF

22
0n

F

10nF

10nF

10nF100nF

100nF

100nF

2u2F

2u2F

3V
2

1K
0

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

LT
11

23
-3

.3

1nF

U
5

V
D

D
_B

A
T

30

C
R
EG

D
IG

2
15

C
R
EG

R
F1

1

C
R
EG

R
F2

3

C
R
EG

R
F3

8

C
R
EG

SY
N

TH
11

C
R
EG

V
C
O

9

C
R
EG

D
IG

1
27

D
G

U
A
R
D

14

D
R
_G

P0
16

R
BI

A
S

2

R
FI

O
1N

5

R
FI

O
1P

4

R
FI

O
2N

7

R
FI

O
2P

6

V
C
O

G
U

A
R
D

10

XO
SC

26
N

13

XO
SC

26
P

12

*C
S

24

D
T_

G
P1

17

IR
Q

1_
G

P4
20

IR
Q

2_
TR

FS
_G

P2
18

M
IS

O
21

M
O

SI
23

R
XE

N
_G

P6
26

SC
LK

22

TR
C
LK

_C
KO

_G
P3

19

TX
EN

_G
P5

25

XO
SC

32
KN

_A
TB

2
29

XO
SC

32
KP

_G
P7

_A
TB

1
28

PA
BI

A
O

P_
A
TB

4
32

PA
V
SU

P_
A
TB

3
31

EP
33

Q
1

C9
C1

0

C1
7

C1
8

R
17

C1
9

C2
0

C2
1

C2
2

C2
3

C2
4

C25 C26

C2
7

C2
8

R
18

R
19

C2
9

C3
0

C48 C54

C55

C5
6

L5

L6

IC
2

V
D

D
13

A
V
D

D
28

~
M

C
LR

1

V
C
A
P

20

A
N

0/
V
R
EF

+
/C

N
2/

R
A
0

2

A
N

1/
V
R
EF

-/
C
N

3/
R
A
1

3

O
SC

1/
C
LK

I/
C
N

30
/R

A
2

9

O
SC

2/
C
LK

O
/C

N
29

/P
M

A
0/

R
A
3

10

SO
SC

O
/T

1C
K/

C
N

0/
PM

A
1/

R
A
4

12

V
SS

_2
8

V
SS

19

A
V
SS

27

PG
ED

1/
A
N

2/
C
2I

N
-/

R
P0

/C
N

4/
R
B0

4

PG
EC

1/
A
N

3/
C
2I

N
+

/R
P1

/C
N

5/
R
B1

5

A
N

4/
C
1I

N
-/

R
P2

/C
N

6/
R
B2

6

A
N

5/
C
1I

N
+

/R
P3

/C
N

7/
R
B3

7

SO
SC

I/
R
P4

/C
N

1/
PM

BE
/R

B4
11

PG
ED

3/
A
SD

A
1/

R
P5

/C
N

27
/P

M
D

7/
R
B5

14

PG
EC

3/
A
SC

L1
/R

P6
/C

N
24

/P
M

D
6/

R
B6

15

IN
T0

/R
P7

/C
N

23
/P

M
D

5/
R
B7

16

TC
K/

SC
L1

/R
P8

/C
N

22
/P

M
D

4/
R
B8

17

TD
O

/S
D

A
1/

R
P9

/C
N

21
/P

M
D

3/
R
B9

18

PG
ED

2/
TD

I/
R
P1

0/
C
N

16
/P

M
D

2/
R
B1

0
21

PG
EC

2/
TM

S/
R
P1

1/
C
N

15
/P

M
D

1/
R
B1

1
22

A
N

12
/R

P1
2/

C
N

14
/P

M
D

0/
R
B1

2
23

A
N

11
/R

P1
3/

C
N

13
/P

M
R
D

/R
B1

3
24

A
N

10
/R

TC
C
/R

P1
4/

C
N

12
/P

M
W

R
/R

B1
4

25

A
N

9/
R
P1

5/
C
N

11
/P

M
C
S1

/R
B1

5
26

R
1

R
3

R5

R6

LED1

LED2

LED3

C1
C2

C3
C5

C7

C8

D2

D4

C1
1

C1
4

R
7

IC
3

G
N

D

V
I

1

2

V
O

3

C3
1

C3
2

X1

R8

R9

L1 L3

C1
5

R10 R11

C4

D5

X6
-1

X6
-2

X6
-3

X3
-1

X3
-2

X3
-3

X3
-4

X7
-1

X7
-2

X7
-3

X7
-4

X7
-5

X8
-1

X8
-2

X8
-3

X8
-4

U
$3

O
U

T
6

IN
3

VBIAS4

GND1 1

GND2 2

GND5 5

L2

C6
C1

2

O
U

T
16

IN
5

GND1 1

GND3 3

GND4 4

GND6 6

GND7 7

GND9 9

GND11 11

GND12 12

GND13 13

GND14 14

GND15 15

GND17 17

GND18 18

GND20 20

GND22 22

VCTRL21

VSUPPLY1010

VSUPPLY1919

NC22

NC88
C13

C16

C33C34

C35

C36

C37

C38

T1 D
1

R
12

H
1

H
2

H
3

H
4

H
5

H
6

G
N

D

IC
1

IN
1

O
U

T
3

2

C39

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

G
N

D

G
N

D

G
N

D

GND

GND

GND

GND

G
N

D

GND

G
N

D

VC
C_

3.
3

VC
C_

3.
3

VCC_3.3VC
C_

3.
3

VC
C_

3.
3

VB
AT

VC
C_

5

VCC_5

VC
C_

5

PA
EN

PA
EN

+

+

+

+

A B C D E F G H I

A B C D E F G H I

1
2

3
4

5
6

7
8

9
10

11



Sa
pp

hi
re

 T
el

em
et

ry
 T

ra
ns

m
itt

er

1.
1a

A
D

F7
24

2B
C
PZ

CS
M

-7
X-

D
U

15
pF

15
pF

22
0n

F
27

pF

27
K

10
0p

F
10

0p
F

22
0n

F
27

pF
22

0n
F

27
pF 220nF 27pF

22
0n

F
27

pF

10
0K

10
0K

27
pF

22
0n

F

10nF 10nF

1pF

1p
F 2.7nH

2.
7n

H

PI
C
24

H
J1

28
G

P5
02

-I
/S

O

4K
7

4K
7

340

340
Green

Yellow

RED

22
0n

F
22

0n
F

22
0n

F
22

0n
F

22
0n

F 10
uF

3V5

3V5

47
0p

F
47

0p
F

34
0

78
05

TV

10
uF

10
uF

SM
A-

14
2-

07
01

-8
71

/8
76

3K3

3K3

3.
3n

H

3.
3n

H

10
uF

24K9 4K7510
nF

3V5

Po
w

er

I2
C

D
eb

ug

In
pu

t

AB
A-

54
56

3

27nH

27
pF

22
0n

F

10nF

10nF

10nF100nF

100nF

100nF

2u2F

2u2F

3V
2

1K
0

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

M
O

U
N

T-
PA

D
-R

O
U

N
D

3.
2

LT
11

23
-3

.3

1nF

U
5

V
D

D
_B

A
T

30

C
R
EG

D
IG

2
15

C
R
EG

R
F1

1

C
R
EG

R
F2

3

C
R
EG

R
F3

8

C
R
EG

SY
N

TH
11

C
R
EG

V
C
O

9

C
R
EG

D
IG

1
27

D
G

U
A
R
D

14

D
R
_G

P0
16

R
BI

A
S

2

R
FI

O
1N

5

R
FI

O
1P

4

R
FI

O
2N

7

R
FI

O
2P

6

V
C
O

G
U

A
R
D

10

XO
SC

26
N

13

XO
SC

26
P

12

*C
S

24

D
T_

G
P1

17

IR
Q

1_
G

P4
20

IR
Q

2_
TR

FS
_G

P2
18

M
IS

O
21

M
O

SI
23

R
XE

N
_G

P6
26

SC
LK

22

TR
C
LK

_C
KO

_G
P3

19

TX
EN

_G
P5

25

XO
SC

32
KN

_A
TB

2
29

XO
SC

32
KP

_G
P7

_A
TB

1
28

PA
BI

A
O

P_
A
TB

4
32

PA
V
SU

P_
A
TB

3
31

EP
33

Q
1

C9
C1

0

C1
7

C1
8

R
17

C1
9

C2
0

C2
1

C2
2

C2
3

C2
4

C25 C26

C2
7

C2
8

R
18

R
19

C2
9

C3
0

C48 C54

C55

C5
6

L5

L6

IC
2

V
D

D
13

A
V
D

D
28

~
M

C
LR

1

V
C
A
P

20

A
N

0/
V
R
EF

+
/C

N
2/

R
A
0

2

A
N

1/
V
R
EF

-/
C
N

3/
R
A
1

3

O
SC

1/
C
LK

I/
C
N

30
/R

A
2

9

O
SC

2/
C
LK

O
/C

N
29

/P
M

A
0/

R
A
3

10

SO
SC

O
/T

1C
K/

C
N

0/
PM

A
1/

R
A
4

12

V
SS

_2
8

V
SS

19

A
V
SS

27

PG
ED

1/
A
N

2/
C
2I

N
-/

R
P0

/C
N

4/
R
B0

4

PG
EC

1/
A
N

3/
C
2I

N
+

/R
P1

/C
N

5/
R
B1

5

A
N

4/
C
1I

N
-/

R
P2

/C
N

6/
R
B2

6

A
N

5/
C
1I

N
+

/R
P3

/C
N

7/
R
B3

7

SO
SC

I/
R
P4

/C
N

1/
PM

BE
/R

B4
11

PG
ED

3/
A
SD

A
1/

R
P5

/C
N

27
/P

M
D

7/
R
B5

14

PG
EC

3/
A
SC

L1
/R

P6
/C

N
24

/P
M

D
6/

R
B6

15

IN
T0

/R
P7

/C
N

23
/P

M
D

5/
R
B7

16

TC
K/

SC
L1

/R
P8

/C
N

22
/P

M
D

4/
R
B8

17

TD
O

/S
D

A
1/

R
P9

/C
N

21
/P

M
D

3/
R
B9

18

PG
ED

2/
TD

I/
R
P1

0/
C
N

16
/P

M
D

2/
R
B1

0
21

PG
EC

2/
TM

S/
R
P1

1/
C
N

15
/P

M
D

1/
R
B1

1
22

A
N

12
/R

P1
2/

C
N

14
/P

M
D

0/
R
B1

2
23

A
N

11
/R

P1
3/

C
N

13
/P

M
R
D

/R
B1

3
24

A
N

10
/R

TC
C
/R

P1
4/

C
N

12
/P

M
W

R
/R

B1
4

25

A
N

9/
R
P1

5/
C
N

11
/P

M
C
S1

/R
B1

5
26

R
1

R
3

R5

R6

LED1

LED2

LED3

C1
C2

C3
C5

C7

C8

D2

D4

C1
1

C1
4

R
7

IC
3

G
N

D

V
I

1

2

V
O

3

C3
1

C3
2

X1

R8

R9

L1 L3

C1
5

R10 R11

C4

D5

X6
-1

X6
-2

X6
-3

X3
-1

X3
-2

X3
-3

X3
-4

X7
-1

X7
-2

X7
-3

X7
-4

X7
-5

X8
-1

X8
-2

X8
-3

X8
-4

U
$3

O
U

T
6

IN
3

VBIAS4

GND1 1

GND2 2

GND5 5

L2

C6
C1

2

O
U

T
16

IN
5

GND1 1

GND3 3

GND4 4

GND6 6

GND7 7

GND9 9

GND11 11

GND12 12

GND13 13

GND14 14

GND15 15

GND17 17

GND18 18

GND20 20

GND22 22

VCTRL21

VSUPPLY1010

VSUPPLY1919

NC22

NC88
C13

C16

C33C34

C35

C36

C37

C38

T1 D
1

R
12

H
1

H
2

H
3

H
4

H
5

H
6

G
N

D

IC
1

IN
1

O
U

T
3

2

C39

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

G
N

D

G
N

D

G
N

D

GND

GND

GND

GND

G
N

D

GND

G
N

D

VC
C_

3.
3

VC
C_

3.
3

VCC_3.3VC
C_

3.
3

VC
C_

3.
3

VB
AT

VC
C_

5

VCC_5

VC
C_

5

PA
EN

PA
EN

+

+

+

+

A B C D E F G H I

A B C D E F G H I

1
2

3
4

5
6

7
8

9
10

11


