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4.6 Controller Schematics 

RTA2

LOCK
UNSWB+

GND

PTT

RESET

N.U.
N.U.

RTA3
MECH_SWB+

SB3

LVZIF_SEL

RED_LED
GREEN_LED

EMER
RTA0
RTA1

SWB+

TO/FROM RF
J400

RSSI
DEMOD

Vdda

16.8MHz

MODIN

SB2
SB1

GND

DATA
CLK

0902042P03

VOL

LI_ION
BATT_CODE

CSX
DACRx

GND

5V

SWB+

UNSWB+
UNSWB+

GND
GND
GND
GND

J400-10
J400-24

J400-18

J400-34

J400-3

J400-9

J400-36

J400-12

J400-22

J400-37

J400-26

J400-30
J400-29
J400-28

J400-17

J400-7
J400-8

J400-35

J400-20

J400-33
J400-32

J400-27

J400-11

J400-31

J400-14

J400-2

J400-38

J400-16

J400-19

J400-6

J400-39
J400-23

J400-13

J400-41

J400-5

J400-21

J400-15

J400-42

J400-40

J400-25
J400-4

J400-1

100pF
C705

100pF
C709

100pF

100pF
C702C706

100pF100pF

100pF
C713

100pF
C708

C711
100pF 100pF

C701

C710
100pF

C703
100pF

C714
100pF

C712
100pF

100pF
C715

C704

C707

RTA0

RTA2

MECH_SWB+

PTT

SWB+

RED_LED

SB2

EMER

RTA1

RTA3

VOL

LVZIF_SEL

SB1

SB3

RESET

5V

RSSI

UNSWB+

CLK

MODIN

GREEN_LED

BATT_CODE

Vdda

16.8MHz

DEMOD

LOCK

DATA

CSX
DACRx

C728
100pF

C725
NU100pF

C727C729
100pF

100pFNU
C720C722

100pF

C717
100pFNU

C719

100pF
C716C726

100pF

100pF
C723

100pF

100pF
C724

C721

C718

N.U.

N.U.
N.U. N.U.

800MHz TRUNKINGVHF

BOARD ID

UHF

C733
C731

100pF C734
C732

D2
D3
D4
D5
D6
D7

F
LA

S
H

_E
N

F
LA

S
H

_O
E

R
A

M
_C

S

RESET

R
_W

V
dd

d

X
A

18

A12
A13
A14
A15
A16
A17

A2
A3
A4
A5
A6
A7
A8
A9

D0
D1

A0
A1

A10
A11

N.U.

N.U.

LVZIF_SEL

VS_CS

Vddd

XA18

RAM_CS

R_W

FLASH_EN

FLASH_OE

LCD_SEL

LVZIF_SEL

D0
D1
D2
D3
D4
D5
D6
D7

A10
A11
A12
A13
A14
A15
A16
A17

A2
A3
A4
A5
A6
A7
A8
A9

A0
A1

SCI_TX

VOL

VS_RAC

OPT_SEL1

OPT_SEL2

RDY

RSSI

RTA0

RTA1

RTA2

RTA3

SB1

SB2

SB3

SCI_RX

KEYPAD_COL

KEYPAD_ROW

LI_ION

MECH_SWB+

OFF_BATT_DATA_OUT

OPT_ENA

BOOT_CTRL

S
Q

_D
E

T

S
W

B
+

S
Y

N

U
N

S
W

B
+

V
O

X

R
E

S
E

T

F
12

00

H
S

IO

LS
IO

M
IS

O

B
A

T
T

_D
A

T
A

_I
N

C
H

A
C

T

C
LK

C
S

X

D
A

T
A

E
E

_C
S

N
.U

.

N
.U

.
V

S
_I

N
T

P
T

T

K
E

Y
_I

N
T

LO
C

K

E
M

E
R

N.U.

N.U.

N.U.

N.U.

N.U.

N.U.

SB1

RTA3

SB3

SB2

VOL

RTA1

RTA0

RTA2

MECH_SWB+

2602001P16
SH400
SHIELD

1

P
T

T

E
M

E
R

LO
C

K

R
S

S
I

E
X

T
_M

IC

E
X

T
_S

P
K

R
_S

E
L

F
LA

T
_R

X
_S

N
D

IN
T

_M
IC

O
P

T
_S

E
L1

O
P

T
_S

E
L2

R
S

S
I

S
C

I_
R

X

S
C

I_
T

X

S
W

B
+

U
N

S
W

B
+

V
dd

a

5V

A
U

D
IO

A
U

D
IO

_P
A

_E
N

A

B
O

O
T

_C
T

R
L

V
dd

a

5V

UNSWB+

CLK

CSX

DATA

SWB+

RESET

N
.U

.

N
.U

.

N
.U

.

N
.U

.

N
.U

.

N.U.

N.U.

N.U.

N
.U

.

N
.U

.
T

X
_A

U
D

_R
T

N

T
X

_A
U

D
_S

N
D

U
N

S
W

B
+

U
R

X
_S

N
D

V
O

X

VS_AUDSEL

VS_GAINSEL

Vdda

Vddd

G
R

E
E

N
_L

E
D

H
S

IO

IN
T

_E
X

T
_V

dd

INT_MIC

LE
D

B
L

LS
IO

M
E

C
H

_S
W

B
+

M
IS

O

M
O

D
IN

O
F

F
_B

A
T

T
_D

A
T

A
_O

U
T

R
E

D
_L

E
D

R
E

S
E

T

R
X

_A
U

D
_R

T
N

S
Q

_D
E

T

S
W

B
+

S
Y

N

AUDIO

AUDIO_PA_ENA

B
A

T
T

_C
O

D
E

B
A

T
T

_D
A

T
A

_I
N

C
H

A
C

T

C
LK

C
S

X

DACRX

D
A

T
A

DEMOD

E
E

_C
S

EXT_MIC

EXT_SPKR_SEL

F
12

00

FLAT_RX_SND

F
LA

T
_T

X
_R

T
N

16
.8

M
H

z

4V_3.3V

5V

16
.8

M
H

z

B
A

T
T

_C
O

D
E

DACRX

DEMOD

G
R

E
E

N
_L

E
D

R
E

D
_L

E
D

M
O

D
IN

 

Figure 4-12: Complete Controller Schematic Diagram
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Figure 4-13: Controller ASFIC/ON_OFF Schematic Diagram
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Figure 4-14: Controller Micro Processor Schematic Diagram
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Figure 4-15: Controller Memory Schematic Diagram



 

Controller Schematics 4-17

MIC

GND

INT_SPK-

EXT_SPK+

OPT_B+

EXT_MIC

OPT_SEL_2

OPT_SEL_1

GND

20 PIN CONN
J403

EXT_SPK-

INT_SPK+

NC

BOOT_CTRL

GND

GND

RX_DATA

TX_DATA

GND

RSSI

RX_AUDIO/TX_AUDIO

0909059E04

J403-11

J403-5

J403-6

J403-8

J403-3

J403-18

J403-13

J403-14

J403-16

J403-15

J403-17

J403-4

J403-1

J403-9

J403-12

J403-2

J403-20

J403-10

J403-19

J403-7

N.U.

N.U.J403-21

J403-22

4805656W08
MMQA5V6T1

C495
100pF

C496
100pF 100pF

C490

100pF

R477
1K

C492

5.6V
VR433C497

100pF

100pF
C491

100pF
C493

C494
100pF

MMBZ5240B
4880140L15

VR450
10V

MMQA5V6T1
4805656W08

390nH
L400

5.6V
VR432

0.1uF
C443

R434
330

2K
R435

L401
390nH

C445
100pF

2K
R421

C444
100pF

FLAT_RX_SND

BOOT_CTRL

INT_MIC

SCI_RX

SCI_TX

RSSI
(3.3V)

R436
0

C440
4.7uF

C441
100pF

Vdda

5V

EXT_MIC

UMG5

4802245J54

10uF
C476

C450
NU

6 4

1 3

Q410

2

R471
20K

SWB+

EXT_SPKR_SELAUDIO_PA_ENA

U420
TDA8547

10
R473

0.1uF
C442

R431
470K

36K
R424

R472
36K

0.1uF
C447

C475

C448

10uF

0.1uF

AUDIO

UNSWB+

R423
470K

SVR5

V
C

C
1

20

V
C

C
2

11

9
NC3

12
NC4

19NC5

OUT1NEG
18

OUT1POS
3

OUT2NEG 13
OUT2POS 8

SELECT6

G
N

D
2

10

IN1NEG17
IN1POS16

IN2NEG14
IN2POS15

MODE4

2NC1
7

NC2
G

N
D

1
1

1W

R450
68

C471
100pF C472

100pF C473
100pF

OPT_SEL2
SWB+OPT_SEL1

x 5pcs.MMBZ5240B 4880140L15

VR449
10V

10V
VR445

10V
VR446

10V
VR448VR447

10V

R499
10K

R498
10K

 

Figure 4-16: Controller Audio Power Amplifier Schematic Diagram
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Figure 4-20: VHF Receiver Front End Schematic Diagram
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Figure 4-21: VHF Receiver Back End Schematic Diagram
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Figure 4-22: VHF Synthesizer Schematic Diagram



 

VHF Circuit Board/Schematic Diagrams and Parts List 4-25

NU100K

R3812

4.7pF

15pF
C3833

C3836

C3822
1000pF

L3834
1uH

C3813
.01uF

6.8pF
1000pF

C3835
C3832

VSF_1_VCO

C3826

4.7pF

VCO_MOD_1_VCO

18

R3826

1

SHIELD
SH3802
SHIELD

1

SHIELD
SH3801
SHIELD

TX_INJ_1_VCO

L3824

1uH

R3835

47K

12K

10K

R3832

1K

R3831

R3816

10
R3808

1000pF

L3825

T5

C3815

100nH

C3842
1000pF

C3824
56pF

L3812
100nH

L3811
100nH

C3803
1000pF

0.1uF

VSF

RX_INJ_1_VCO

C3804

R3805
24K

NU0

R3830

L3821
56nH

C3806

100pF

Vdda

VSF

TRB

18

V
C

C
_L

O
G

IC

Q3801

3
SUPER_FLTR

TRB_IN
19

16TX_BASE

15
TX_EMITTER

1
TX_IADJ10

TX_OUT

13
TX_SWITCH

14

V
C

C
_B

U
F

F
E

R
S

9

G
N

D
_F

LA
G

G
N

D
_L

O
G

IC

17

12
PRESC_OUT

5RX_BASE
6RX_EMITTER

2RX_IADJ8
RX_OUT

7
RX_SWITCH

4COLL_RFIN

20FLIP_IN

11

G
N

D
_B

U
F

F
E

R
S

PRESC_1_VCO

U3801
50U54

47

10K

R3834

220

R3836

R3821

R3825

33

VCTRL_1_VCO

L3826
1uH

L3822
47nH

47

BIAS_ADJ

R3822
C3825
15pF

27nH
L3809

L3831
56nH

220

R3833

C3801

4.7pF

C3808
15pF

D3831

BIAS_ADJ_1_VCO

T5_1_VCO

R3806
22

D3832

R3801
220

100
R3802

R3803
220

C3802
22pF

NU

0.1uF

56nH

C3812

L3833

C3810
10pF
NU

L3816

100nH

R3811

100

0.1uF
C3827

C3823
.01uF

C3811
0.1uF

56pF

VCTRL

C3828

C3834

.01uF

100

R3828

C3809

PRESC
VCO_MOD

27pF

.01uF
C3829

R3818
0
NU

D3821

33K
R3823

10K

0102726B14

R3804

6.8pF
C3816

L3832
68nH

R3807

NU

C3821
.01uF

R5_1_VCO

C3818

.022uF

R3817
0

L3813
1uH

R3824

TRB_1_VCO

22K

Vdda_3_VCO

C3830

TX_INJ

R3829

68pF

R5

0

100nH

RX_INJ

L3801

VSF

L3823
47nH

VCO

NU

1K

ZWG0130020-

C3805
4.7pF

R:4.6V
T: 0V

R:4V
T: 2.8V

3.3V 4.55V

R: 250mV RMS R: 1V RMS

R, T: 3.5V-9.5V
@ 135MHz-174MHz

R:1.7V
T: 0V

T: 1V RMS
T: 250mV RMS

R:0V
T: 3.1V

3.1V

500mV
RMS

R:0.9V
T: 0V

800mV
RMS

RF mV RMS measured with high impedance probe.

 

Figure 4-23: VHF Voltage Controlled Oscillator Schematic Diagram
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Figure 4-24: VHF Transmitter Schematic Diagram
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