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100 uF
20%
6V

R575
150K
1%

R577
150K
1%

C414
0.1 uF
10%

+ C431
4.7 uF
10%
10V

R576
150K
1%

R439
150K
1%

L70
10 uH

5%

C416
0.1 uF
10%

D48
CMSH2-40

2 1

Q71
2N70021

3
2

R429
10K
1%

+
C415
4.7 uF
10%
10V

U44
LP2980A-3.3

VIN1

GND2

VOUT 5

NC 4EN3

R421
100
1%

R432
10K
1%

C417
0.1 uF
10%

Q69
2N70021

3
2

C438
0.1 uF
10%

R433
8.25K
1%

C420
0.1 uF
10%

+
C418
4.7 uF
10%
10V

Q55
MMBT3906

1

2
3

+
C419
100 uF
20%
6V

U47A
Si4953DY

1

2

7

8

D47
ZHCS1000

31

R422
47.5
1%

Si4953DY
U49B

3

4

5

6

L71
33 uH
20%

Q70
2N70021

3
2

R423
10
1%

L72
1.2 uH

t

RT1
miniSMD050-2

R430
150K
1%

D46
CMDSH2-3

2 1

U45
LP2980A-3.6

VIN1

GND2

VOUT 5

NC 4EN3

C426
0.1 uF
10%

+ C427
4.7 uF
10%
10V



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

D D

ATFVCC

/BK_DIM

ATMELVCC

/BK_ON

3V3LOGIC

3V3LED
3V3LOGIC

3V3LOGIC

VOL21

VOL31

VOL41

/RADON1,6

BL_LCD_N 1

BL_KP_N 1

BL_KNOB_N 1

/MINT 2

KIN51

KIN21

CHN41

AUX11

KOUT3 1

TOG11

CHN21

KIN31

AVRCLK5

/XRST1,2,3

KOUT2 1

TOG21

KIN41

MTXD1,5

MCLK1,5

/KPD_CS5

EMERGSW1

KIN61

CHN11

KIN11

SECSW1

AUX21

GND_SIGNAL1,2,3,4,5,6,8,9,10,11,12

MRXD 5

PTTSW1

KOUT1 1

CHN31

VOL11

AUX31
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Added GND to ICP.

Control Keypad

R414
100
1%

C410
0.01 uF
10%

R410
1K
1%

D40
CMDSH2-3

2
1

L69
BEAD

R411
1K
1%

R419
10
1%

D42
CMDSH2-3

2
1

C411
0.01 uF
10%

D45
CMDSH2-3

2
1

Q54
2N70021

3
2

R417
100
1%

R413
100K
1% Q52

MMBT3904
1

2
3

C412
0.01 uF
10%

R416
100K
1%

D44
CMPSH-3A

1
3

2

Q53
MMBT3904

1

2
3

AT90S8515

U43
AT90S8515-4AC

P
B

0
40

P
B

1
41

P
B

2
42

P
B

3
43

P
B

4
44

P
A

0
37

P
A

1
36

P
A

2
35

P
A

3
34

PA4 33

PA5 32

PA6 31

PA7 30

P
C

0
18

P
C

1
19

P
C

2
20

P
C

3
21

P
C

4
22

PC5 23

PC6 24

PC7 25

PD17

PD28

PD39

PD410

PD511

P
D

6
12

P
D

7
13

PB51

PB62

PB73

N
C

39

NC 28

N
C

17

NC6

RESET4

PD05

X
T

A
L1

15

X
T

A
L2

14

G
N

D
16

ALE 27

OC1B 26

ICP 29

V
C

C
38

Q50
BSS84TA

1

32

D41
CMDSH2-3

2
1

R420
47.5K

1%

R415
100K
1%

Q51
MMBT3904

1

2
3

R418
100
1%

C413
0.1 uF
10%

R408
47.5K

1%

D43
CMPSH-3A

1
3

2

R412
1.5K
1%

R409
1K
1%



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

D D

P54 P55

GND_SIGNAL 1,2,3,4,5,6,7,9,10,11,12

7.5VA_XCVR 11

PATEMP1,12

RSSI1,10

SYNTHLOCK1,11

TOPRF 12

SYNTHENA 2,11

SRENA 2,11

4.5VSW_XCVR 11,12

12DACENA 3,9

12DACCLK 1,9

12DACDATA 3,9

PROGCLK 2,9,11

PROGDATA 2,9,11

SIDERF 12

7.5VT1,6

GND_SIGNAL1,2,3,4,5,6,7,9,10,11,12

BATTSENSE1

PATEMP1,12

RSSI1,10

SYNTHLOCK1,11

BATTCTRL1

TXCTRL1

20VCLK1,11

PROGCLK2,9,11

PROGDATA2,9,11

SYNTHENA2,11

SRENA2,11

4.5VSW6

12DACENA3,9

12DACCLK1,9

12DACDATA3,9

8DACENA2,9

7.5VT_XCVR 12

20VCLK 1,11

EEPWP 1,9

8DACENA 2,9

EEPWP1,9

7.5VA1
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BATTCTRL TXCTRL

BATTERY+

BATTERY-

BATTSENSE

Transceiver Interface

E2
PAD1

1

U36-2
Si4925DY

32675

G
4

S3 D 5

D 6

E3
PAD1

1

E1
PAD1

1

C311
0.1 uF
10%

R299
150K
1%

R297
150K
1%

R298
150K
1%

R300
150K
1%

+
C312
15 uF

20%
20V

J2
OSMT
60165

1

234

Q47
2N7002LT1
SS-325501

3
2

J3
OSMT
60165

1

234
Q48
2N7002LT1
SS-32550

1

3
2

C318
0.1 uF
10%

R306
0

C319
0.1 uF
10%

U36-1
Si4925DY

32675

G
2

S 1D7

D8

C304
.22 uF
10

L66
1.2 uH

5%

C305
.22 uF
10



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

D D

PROGCLK

PROGDATA

PROGCLK

PROGDATA

+5VDIG

+2.5VREF

+5VDIG

+5VDIG

+5VDIG

7.5VA_XCVR

+3.3VRX

+5VDIG

+5VDIG

+5VDIG

+2.5VREF

3V3LOGIC

20V

20V

+5VDIG11

GND_SIGNAL1,2,3,4,5,6,7,8,10,11,12

REFOSCMOD 11

IFAGC 10

7.5VA_XCVR8,11

+3.3VRX10,11

2ND_LO_TUNE 10

RXVTF 10

PWRSET 12

CTUNE 11

TXVCOMOD 11

12DACDATA3

12DACENA3

12DACCLK1

8DACENA2

PROGCLK2,11

PROGDATA2,11

EEPWP1

Scale
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8 BIT DAC

EEPROM

2.5 VDC

12 BIT DAC

Transceiver DACs

R175
130K

1%

R180
100K
1%

C275
0.1 uF
10%

R177
43.2K
1%

R272
100K
1%

R182
100K

1%

U33
MAX534B
365590

OUTB 1

OUTA 2

OUTC 16

OUTD 15

VDD13

AGND14

DGND12

REF3

DOUT 8

DIN11

UPO4

PDE5

CLR*7

LDAC6

CS*9

SCLK10

R291
100
1%

R172
90.9K
1%

R290
100
1%

R252
100K
1%

C545
.033 uF

C257
0.1 uF
10%

R254
100K
1%

U76
LM7301
365661

OP 1

V
-

2

-IP4

+IP3

V
+

5

R255
100K
1%

C269
0.1 uF
10%

C271
0.1 uF
10%

C544
.033 uF

U31
MAX525B
365588

OUTA 3

FBA 2
OUTB4

FBB5

OUTC 17

FBC 16

OUTD 18

FBD 19

AGND 1

DGND 11

DOUT 12

UPO13

REFAB6

REFCD15

CS*8

DIN9

SCLK10

VDD20

CL*7

PDL*14

R258
100K
1%

C303
0.1 uF
10%

R259
100K
1%

C117
0.1 uF
10%

R86
100K

1%

C267
0.1 uF
10%

U15
24C64
365440

A
0

1

A
1

2

A
2

3

GND 4SDA5

SCL6

WP7

VCC 8

R253
100K
1%

+
C206
1.0 uF
20%
35V

C276
0.1 uF
10%

R186
47.5K

1%

R273
100
1%

R169
274K
1%

U35
74HCT125
365078-125

4A12

4OE*13

1A2

1OE* 1

2A5

1Y 3

2Y 6

4Y 11

3OE* 10

3A9

VCC14

2OE* 4

GND7

3Y 8

R287
1M
1%

R256
100K
1%

C279
1000 pF
5%

+

-

U32
AD1582C

SOT23/3P
365795

1

2

3

R257
100K

1%

R262
100K

1%

TP17

TP
1

R263
100K
1%

TP18

TP
1

TP19

TP
1

TP20

TP
1

TP21

TP
1

TP24

TP
1

+ C268
2.2 uF

10%
10V

SS-25131

D25

BAR43S
SS-35620

2

3

1

C270
0.1 uF
10%

R266
100K
1%

R264
100K

1%

R179
23.7K
1%

R181
NU

R196
10K
1%

R193
10K
1%

U75
LM7301
365661

OP 1

V
-

2

-IP4

+IP3

V
+

5



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

D D

P3

P6

R2

R3 R5 R8 R9

P1

P11

R10 R11

R12

P2

R7

P5

P4

R6

P9

P10

R13

P12

P7

P8

R1

R4

+3.3VRX

+3.3VRX

+3.3VRX

+3.3VRX

+3.3VRX

+3.3VRX

+3.3VRX

+3.3VRX

RXVTF9

GND_SIGNAL1,2,3,4,5,6,7,8,9,11,12

RX_INPUT12

RSSI 1

IFOUT 3

2ND_LO_TUNE9

RXSINK12

IFAGC9

+3.3VRX 11

RXLO11

+3.3VRXEN11
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1T
4T

11T

136-174 MHZ

2 POLE BANDPASS FILTER
LOWPASS FILTER & IF NOTCH

MIXER

IF AMPLIFIER

1T
4T

11T

7T-AW

IF IC
2nd LO

RF

181-219MHz

AMPLIFIER

2nd IF AMPLIFIER

1st

2 dB PAD

Transceiver Receiver

PLACE NEAR FL3-3

PLACE C230 NEAR PIN 16, C536 NEAR PIN 20

PLACE NEAR U28-9
(VMID)

L62
0.82 uH
2%

R219
12.1K
1%

C28
27 pF

5%

C290
0.1 uF
10%

R229
2.21K

1%

L19
15 nH
2%

R225
681
1%

L20
33 nH
2%

C1
0.1 uF
10%

L63
150 nH

10%

R217
12.1K
1%

C30
18 pF

2%

C7
0.01 uF

10%

C289
91 pF
5%

R238
1.5K
1%

L21
39 nH
2%

C3
0.1 uF

10%

C293
12 pF

2%

R218
2.67K
1%

C31
10 pF
0.25pF

L7
0.39 uH

2%

L65
680 nH
10%

L64
1.0 uH
2%

C75
5.6 pF
0.25pF

C4
1000 pF

5%

R282
68.1
1%

R220
3.01K
1%

L15
5T-AW
3400439-3

C87
1.8 pF
0.25pF

C8
1.0 pF
0.1pF

R284
68.1
1%

C57
1.8 pF
0.25pF

C27
0.1 uF
10%

C2
0.1 uF

10%

R283
150
1%

L12
680 nH

10%

L18
6.8 uH
5%

C5
1000 pF

5%

C294
NU

C241
0.01 uF

10%

C29
NU

L1
56 nH

2%

C536
0.1 uF
10%

C227
56 pF
5%

Q2
MMBR901
320991

2 3

C9
2.7 pF
0.1pF

C222
0.1 uF
10%

R6
2.67K
1%

L3
56 nH

2%

C34
0.1 uF
10%

C223
18 pF

2%

R10
3.01K
1%

C11
5.6 pF
0.1pF

C292
4.7 uF

10%
10V

R212
18.2K

1%

R11
332
1%

L9
56 nH

2%

U4
LP2980A-3.3
365460

VOUT 5

ON/OFF3

VIN1

GND 2NC4

R213
1.3K
1%

R4
51.1
1%

L4
100 nH

2%

L2
47 nH

2%

R204
NU

R5
51.1
1%

C12
120 pF

5%

C10
9.1 pF
0.1pF

L24
1.2 uH

10%

L17
82 nH
2%

L5
100 nH

2%

C302
0.1 uF
10%

R31
200K
1%

C23
150 pF

5%

C13
120 pF

5%

C19
2-10 pF
SS-28058

1
2

C6
39 pF

5%

R208
NU

L10
330 nH

5%

C14
18 pF
2%

R251
51.1
1%

C15
22 pF
2%

C215
0.1 uF

10%

L11
1.2 uH
5%

C56
10 pF
0.25pF

L22
150 nH
2%

R276
51.1
1%

C21
NU

R571
49.9
1%

R33
1.82K

1%

R1
10
1%

L13
470 nH

10%

C547
NU

R2
10
1%

FL1
45 MHz 4-POLE
1600471-1

1 4

2 3 5 6

C224
0.1 uF
10%

R8
332
1%

C230
0.1 uF
10%

C242
39 pF
5%

R203
100
1%

C237
8.2 pF
.1pF

Y1
44.545 MHz
1600407-1

4 1

2 3

C244
0.1 uF
10%

+
C229
4.7 uF
10%
10V

C26
0.01 uF

10%

U1
EMRS-1A
84586

RF4

GND2

IF 5

GND6

GND3

LO
1

C550
0.1 uF
10%

D26
SMV1236-011

29037

2
1

C214
0.1 uF
10%

U28
AD607ARS
365513

RFHI6

RFLO5

M
X

O
P

8

V
M

ID
9

IFOP 14

R
S

S
I

12

LO
IP

4

IF
H

I
10

IF
LO

11

V
P

S
1

20

V
P

S
2

16

P
R

U
P

3

C
O

M
1

2

C
O

M
2

13

GREF 7

DMIP 15

IOUT 18F
D

IN
1

F
LT

R
19

QOUT 17

C248
0.1 uF
10%

Q1
MMBR941
320981

2 3

R250
1.5K
1%

C246
0.1 uF
10%

C231
0.1 uF
10%

L6

3400439-5

NC

D1
MMBD701
SS-36034

1
3

2

C256
0.1 uF
10%

C240
0.1 uF
10%

C284
91 pF
5%

T1
136-174MHz
1600462-1
2 5

4

1 3

C247
3.3 pF
0.25pF

NC D2
MMBD701
SS-36034

1
3

2

FL3
455 kHz
37121

2

3

1

C285
2.2 pF
.25pF

T2
45MHz

1600463-1
2 5

4

1 3

FL2
455 kHz
37107

2

3

1
C236
NU

R280
20K
1%

L8
7T-AW
3400439-5

+

-

U29
OPA343
365701

 1

V+

5

 3

 4

V-

2

C228
0.01 uF
10%

R281
20K
1%

R187
100K

1%

R222
49.9
1%

C225
0.1 uF
10%

C287
120 pF

5%

R9
100K
1%

SMV1204-136
D3

290503

21

R240
475
1%

L61
390 nH
10%

L25
100 nH

2%

R241
475
1%

L60
1.5 uH
2%

C61
120 pF

5%

R316
10
1%

C235
NU

SMV1204-136
D27

3

2 1

C286
3.3 pF
0.25pF

SMV1204-136
D28

3

2 1

C338
0.1 uF
10%

R230
332
1%

SMV1204-136
D4

3

21

C337
0.1 uF
10%

R12
51.1
1%

R215
10
1%

C18
8.2 pF
0.1pF

R206
10K
1%

R3
2.67K
1%

Q36
MMBR901
32099

1

2
3

R237
174
1%

C59
100 pF

5%

C22
0.1 uF
10%

C245
0.1 uF
10%

R236
1.3K
1%

Q35
MMBR901
32099

1

2
3

R7
3.01K
1%

C233
0.1 uF
10%

+

- U27
LMC7101A
365438

 1

V+

2

 3

 4

V-

5

C249
0.1 uF
10%

C226
56 pF
5%

C16
22 pF
2%

L14
5T-AW
3400439-3

R279
100
1%

R227
1.21K
1%

TP1

TP
1

C17
22 pF
2%

FL4
45 MHz 2-POLE
1600479-1

1 4

2 3 5 6

R224
1K
1%

TP2

TP
1

L16
1.8 uH
2%

C288
15 pF
2%

R214
1K
1%

TP3

TP
1

C25
6.2 pF
0.25pF



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

D D

P20

R14

P18

R17

R18

R16

P26

P24

P25

P14

P13

P22

P15

P35

P34

P32

P33

P30

P31

P28

P29

R15

R19

P16

P36

R20

P17

P21

P27

P23

+3.3VDIG

+3.3VDIG

+3.3VRXS

+3.3VTXS

+3.3VTXS

+3.3VA

+3.3VA

+3.3VTXS

+3.3VA

+3.3VRXS

+3.3VTXS

4.5VSW_XCVR

+5VDIG

+3.3VDIG

7.5VA_XCVR

+5VDIG

+3.3VDIG

4.5VSW_XCVR

+3.3VRX

+5VDIG

7.5VA_XCVR

7.5VA_XCVR
+3.3VA

+3.3VRX

+3.3VTXS

20V

20V

+3.3VRXS

STD/SIDE 12

TX/RX 12

CTUNE9

REFOSCMOD9

SRENA2

+5VDIG 9
4.5VSW_XCVR8,12

+3.3VRX10

20VCLK1

PROGCLK2,9

SYNTHLOCK 1

+3.3VDIG12

RXLO 10

TXLO 12

GND_SIGNAL1,2,3,4,5,6,7,8,9,10,12

PROGDATA2,9

SYNTHENA2

TXVCOMOD9

7.5VA_XCVR8

+3.3VRXEN 10
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TX VCO

RX VCO

SYNTHESIZER

REF OSC

NC

VOLTAGE
MULTIPLIER

BUFFER
AMPLIFIER

+3.5V

6.00VDC

Note: Use single
point ground here

RX BUFFER
AMPLIFIER

TX BUFFER
AMPLIFIER

Transceiver Synthesizer

KEEP VERY SHORT

C301
1000 pF
5%

C159
1000 pF

5%

D18
BBY40

SS-29029

1
3

R288
1M
1%

R102
1K
1%

D15
BBY31

SS-29031

1
3

C167
15 pF

5%

R292
100
1%

R135
0

C175
15 pF
2%

R145
4.75K
1%

L52
27 nH
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