
TRANSMIT VCO

WO 100
MODULATION INPUT

R101
47k

CR102

CONTROL INPUT

C101
100pF D101

C102
7pF

C106
15pF

R102
10k

R103
22k

C107
56pF

C108
56pF

Q101
2SC3356

L103
1[F

R104
1k

R111
100

L104
0.1[F

WO102
RF OUTPUT

+12V DC
WO 103

GND

1 RESISTORS ARE IN OHMS AND CAPACITORS IN PICOFARADS
UNLESS OTHERWISE SPECIFIED.

C103
100pF

L101
10 [H

L102

C105
0.5pF

C104
2pF

WO 101

R105
47

R106
100

C109
1000pF

C110
.1[F

C111
10pF

Q103
2SC3356

R107

3.3k
R110
470

C112
1000pF

R108

3.3k

C115
47pF

C113
10pF

Q102
2SC3356

R109

2.7kC117
1000pF

C114
1000pF

C116
15pF

C119

R112
3.3k

C118
1000pF

Q104
2SC2712

+ C120
22[F



R478
220

Q413
4098

R479
330

C507
470pF

R480
330

+15

C465
.01

R477
1.5k

Q405
3612

R481
1.2k

+ C463
10

+C481
1

+ C496
10

C462
.001

C464
.01

J402

R419
12k

R429
5k

+ C428
4.7

+3.5

SOURCE

0

H

C510
20pF

L412
47nH

C509
20pF

L411
.1[ H

+ C508
4.7CR403

5.1V

C506
100pF

R476
150C505

18 pF

C515
.01

L414
22nH
EXCITER SCHEMATIC

2

3

4

5

6

7

8

15

14

10

LPTT  11

  EX MOD  13

WO 417

WO 425

WO 419

WO 427

WO 421

WO 429

WO 423

+5V

+3.5
7

R449
10k +

U407B
2904

V  REF
V REF EX  9

6

5

17

R488
10k

C401
.047

SYN CS RX  12

+5

R438
10k

R439
1k

R440
1k

SYN LK RX  16

C423
100pF

RF DATA  20

RF CLK  19

R405
1k

R404
1k

+ C421
4.7

R435
470

R434
150

+12

C422
.1

V PD

CLK

DATA

LOCK DET

ENABLE

14

2

19

18

5

U403
145190

C424
.1

C482
100pF

R436
100

R437
100

C425
.1

C483
100pF

+5

12

V DD V CC

+

U404A
2904

RV401
50k

R445
82k

R447
10k

+3.5

2

3
1

R444
10k

+

U404B
2904

+3.5

5
7

6

C455
68pF

6
PD OUT

REF IN

C417
.01

C453
820pF

L402
.1[ H

R428
10

+12

C416
.1

Q403
3636

Q404
3636

C418
.001

R433
270

R430
2.7k

431
3.3k

R432
3.3k

C419
.01

C420
6pF

C484
68pF

R441
47k

C485
100pF

20

10

8

7

11

F IN

RX

GND

F IN

C514
100pF

C499
100pF

C498
5pF

R456
470

Q406
3636

Q407
3636

L403
.1[ H

R452
100

C430
470pF

R451
4.3k

+12

R450
10

R453
1.5k

C431
220pF

R457
39

C479
.01

R455
150

R454
1.2k

C433
10pF

A007

VCO

MOD

CNTL

 RF OUT

C452
10pF

Q410
3636

Q411
3636

R467
1.2k

R466
1.5k

R465
1.2k

R468
68

C480
470pF

C444
470pF

C457
.022

R458
3.9k

L406
R463

56

R462
220

C461
.01

+12

C446
100pF

R460
39

R480
6.8k

NOTES:

1. ALL RESISTORS ARE IN OHMS AND ALL CAPAICITORS IN
MICROFARADS UNLESS OTHERWISE SPECIFIED.

2. IC NUMBERS NOT SHOWN:

PIN
NUMBER

U402, U404,
U407

IC +12V GND

8 4

+ C476
4.7

R487
5k

R486
12.1k

+

U402B

RV101
50k

6
7

R427
0

R426
62k

R424
10k

+

U402A
2904

R417
10k

3

2
1 2 MOD

DC IN

GNDA GNDB GNDC

Y401

TCXO 1 PPM

RF OUT
17.5 MHz

C410
.1

CR401
9.1V

+ C426
4.7

R416
270

3

+12

C409
.01

5

5

+12

C471
.001

+ C472
2.2

8

U406
LM7L12ACM

V IN V OUT

GROUND
A CB GND

2 3 6 7

1

+ C474
4.7

C475
.001

+12+15

C466
.001

+ C467
2.2

8

U405
78L05

V IN V OUT

GROUND
A CB GND

2 3 6 7

1

+ C469
4.7

C470
.001

+5

R482
0

SOURCE

SOURCE

SOURCE

J401

+15V  1

+12

R415
5k

R414
12k

+12

C513
.022

R422
100

C516
3pF

R403
10k

R402
10k

R448
10k

TP MOD

TP CNTL

+ C512
1

R493
1.8k

+ C511
15

L405
.1[ F

C429
470pF

C443
470pF

C434
470pF

R459
150

R461
150

C502
.022

L41
47[

C456
100pF

L413
22nH

Q415
2SA1162

+ C518
1

R498
100k

C517
5pF

+5V

3R

R499
8.2k

R500
3.3k

Q417
2SC2712

R501
1k

Q416
2SA1162

R497
1k

R496
3.3k

R495
33k

Q414
2SC2712

R494
100k

+12V
C524

.1
C523
10pF

4V

R502
15k

+ C519
1

C520
.1

C521
10pF

+5V

Vcc

VC

+ C522
2.2



4
R668

50
250W

REFLECTIVE
POWER LOAD

WO 654 REFLECTED
POWER
SENSE

C660
68pF

R665
470+

U652A
2904

7C654
68pF

RV602
4.7k

R664
12k

C659
.001

R663
7.5k

C658
.001

R662
10k

R660
150

B

7

3

2

+C662
4.7

C661
.001

WO 652

DANGER
BERYLLIUM PRODUCT.  INHALATION OF
DUST OR FUMES MAY CAUSE SERIOUS
CHRONIC LUNG DISEASE.  SEE MATERIAL
SAFETY SHEETS FOR FURHTER DETAILS.
FOWARD/REVERSE POWER DETECTOR

WO 603FORWARD
POWER
SENSE

C610
68pF

R667
470 +

U601B
2904

7 C608
68pF

RV601
4.7k

R614
470

C609
.001

R613
10k

C607
.001

R688
10k

R610
150

+

U601A
2904

1

2

3

C604
68pF

C605
68pF

R609
10k

C606
68pF

R608
10k

C603
68pF

R607
22k

R616
22k

R605
10k

C602
68pF

R601
51

L603
.22[ H

R603
160

L652
12.5nH

50

+5V

WO 604

C612
.001

+ C611
4.7

RF OUT

WO 602WO 601

RF POWER IN
CIRCULATOR

WO 651

L65

R653
51

R651
51

R654
51

L653

50

L652

C651
68pF

+

U651
29046

5

C654
68pF

C655
68pF

R659
10k

C656
68pF

R655
10k

C653
68pF

R656
22k

R678
10k

B A C653
27pF

CR601

A B CR651

C675
10k

C652
68pF

WO 653

+5V

C664
.001

+ C663
4.7

R666
220

1

6

7

V OUT

GND C

GND

+ C665
4.7

R667
47

GND B

GND A

V IN

U653
LM78L05

3

2

8

+15V

NOTES:

1. ALL RESISTORS ARE IN OHMS, CAPACITORS IN MICROFARADS AND
    INDUCTORS IN MICROHENRYS UNLESS OTHERWISE SPECIFIED.

R606
10k

C614
5pF

R604
51

C613
68pF

C666
68pF

C666
5pF

R669
22k



C567

13 C573
.01

FINAL 1
CURRENT

3A
WO 516

23
k

C574
.01

WO 523

FINAL 2
CURRENT

WO 517

WO 524
4A

TO LOW PASS
FILTER

WO 513

C569
240pF

C570
240pF

C599
33pF

C598
33pF

C572

C571

C613
33pF

C614
33pF

C617
2

2

2

C602
45pF

C618
2

C615
33pF

C616
33pF
125W POWER AMPLIFIER SCHEMATIC

POWER CONTROL
WO 505

WO 501
+26V

+26V

WO 502

WO 502A

WO 503

WO 504

WO 512

+26V
FINALS

+15V

1 RF IN U501
M57719

VCC 1 VCC 2
2 4

5RF OUT

C516
.01

C517
.001

+ C519
4.7

EP502

C520
.001

C521
.001

EP501

C594
.001

C593
.1

C525
.001

C526
.01

C527
.1

+
C528

EP504

C543
.001

C544
.01

EP503

+
C541

C539
.01

C538
.1

R511
200

C542
.01

C540
.1

DRIVER CURRENT

+15V

DRIVER

R507
47

C523
.01

C547
.01

RT522
80k

R521
10k

R520
4.7k

RV501
5k

R519
2.2k

R517
4.7k

CR501
6.2V

C546
.01

+ C548
4.7

C549
.01 EP505

C551
.001

+ C550
.01

EP506

L506

Q502
6406

C565
100pF

C564
100pF

C552
.001

R515
200

R516
.03

R514
200

C553
.001

C554
.01

+26V

DRIVER

6

3

7

RG2

RG1

VCC

U503
MAX472ESA

8OUT

SHDN

GND

1

4

R5
2k

WO 52

C556
.01

RT532
80k

R531
10k

R530
4.7k

RV502
5k

R529
2.2k

R527
4.7k

CR502
6.2V

C555
.01

+ C557
4.7

C558
.01 EP507

C560
.001

+ C559
.01

EP508

L507

Q503
6406

C561
.001

R524
200

R526
.03

R525
200

C562
.001

C563
.01

+26V

DRIVER

6

3

7

RG2

RG1

VCC

U504
MAX472ESA

8OUT

SHDN

GND

1

4

R5
2

WO 52

NOTES:

1.  ALL RESISTORS ARE IN OHMS AND ALL CAPACITORS IN MICROFARADS
     UNLESS OTHERWISE SPECIFIED.

8

7

6

5 NC 5

NC 6

NC 7

V IN

C575
.01

+6.2

U507
LM35D

4

3

2

1

NC 4

NC 3

NC 2

V OUT

+ C576
1

R536
75

+

U508
3

2
1C577

39pF

R538
301k

C578
.001

R537
100k

R539
470

C579
.01

TEMP SENSOR
WO 509

+15V

C583
.01

+ C584
33

8

2 3 6 7
A B C GND

V IN
V

OUT
1

R533
240

R534
56

+ C580
4.7

C581
.001

C582
.01

+6.2V

U505
78L05

SOURCE

+ C518

+ C524
4.7

OUT IN

GND

U502

TA78L08F
+ C509 C508

1

WO 511

C501
.001

R501
82

R502
82

R503A
82

R503
0

C502
39pF

C503
6pF

L501

C504

L502
68nH

R504
100

R506
3.9k

C507
.01

C506
.001

R505
1k

C505

C511

L503

L504
68nH

C512
10pF

L505
27nH

C513
3pF

C514
.001

C515

+ C545
4.7

RG2 6

U509
MAX472ESA

R509
200

R510
.2

3

7

RG1

Vcc

GND

SHDN

OUT

4

1

8

R512
2k

C591
.01

WO 514

C595

C529
.001

C531

C530

C596

C597

2 BAND DEPENDANT COMPONENT, SEE PARTS LIST.

COMPONENT NOT USED AT THIS TIME.3

3 3

3 3

3

3

3

3

3

3

3

C601
45pF

C533
.001

R544
2.2

3

C532
.001

R543
2.2

3

+17dBm/50mW

Q501
2SK2973

C510
.01

C522
.001

120mW 13W

R542
2.2

R541
2.2

R540
2.2

+ C600
33

2

C535
24pF

C607
120pF

C605C603
91pF

2

C609

2

C611

2C534
24pF

C537
24pF

C608
120pF

C606C604
91pF

2

C536
24pF

C565A
100pF

C566
100pF

C610

2

C612

2

C592
.1



U108
74HC573

D0

D1

D2

2

3

4

5D3

D4

D5

D6

6

7

8

9D7

Q1

Q2

Q3

Q4

Q5

Q6

19

18

17

16

15

14

13

D1

D2

D3

D4

D5

D6

D7

11 CLK

Q7

D8 Q8 12

U107
74HC573

D0

D1

D2

2

3

4

5D3

D4

D5

D6

6

7

8

9D7

Q1

Q2

Q3

Q4

Q5

Q6

19

18

17

16

15

14

13

D1

D2

D3

D4

D5

D6

D7

11 CLK

Q7

D8 Q8 12

U106
74HC573

D0

D1

D2

2

3

4

5D3

D4

D5

D6

6

7

8

9D7

Q1

Q2

Q3

Q4

Q5

Q6

19

18

17

16

15

14

13

D1

D2

D3

D4

D5

D6

D7

11 CLK

Q7

D8 Q8 12

U156
74HC573

D0

D1

D2

2

3

4

5D3

D4

D5

D6

6

7

8

9D7

Q1

Q2

Q3

Q4

Q5

Q6

19

18

17

16

15

14

13

D1

D2

D3

D4

D5

D6

D7

11 CLK

Q7

D8 Q8 12

U155
74HC573

D0

D1

D2

2

3

4

5D3

D4

D5

D6

6

7

8

9D7

Q1

Q2

Q3

Q4

Q5

Q6

19

18

17

16

15

14

13

D1

D2

D3

D4

D5

D6

D7

11 CLK

Q7

D8 Q8 12

U157
74HC573

D0

D1

D2

2

3

4

5D3

D4

D5

D6

6

7

8

9D7

Q1

Q2

Q3

Q4

Q5

Q6

19

18

17

16

15

14

13

D1

D2

D3

D4

D5

D6

D7

11 CLK

Q7

D8 Q8 12 WO 117

WO116

WO118

U118A-1 (3)  DIGITAL MOD MUTE GATE

R284 (3)  NORMAL RX GATE

U159D-16 (3)  TX MOD A-D GATE

U159B-8 (3)  LOGIC SQUELCH A-D GATE

U113D-16 (3)  RX SQUELCH ACTIVE GATE

U117A-1 (3)  TX INTERCOM GATE

CS 15

U151-7 (3)  CS 14

WO 127

U149-7 (3)  CS 12

U149-7 (3)  CS 11

U148-7 (3)  CS 10

U115D-16 (2)  RX NET

U153B-8 (3)  TX NET

WO 126

U143-7 (3)  CS 6

U142-7 (3)  CS 5

WO 125

U141-7 (3)  CS 3

U139-7 (3)  CS 2

U138-7 (3)  CS 1

U137-7 (3)  CS 0

U-D U151-U149 (3)

INC U151-U149 (3)

U118D-16 (3)  TX MOD MUTE

U118B-8 (3)  NORMAL MOD MUTE

U118C-9 (3)  EXTERNAL MOD MUTE

U117C-9 (3)  LOCAL MIC MUTE

U158C-9 (3)  TX OPTION GATE

U159A-1 (3)  LEVEL DETECT GATE

U100B-5 (3)  CWID CONTROL

U153A-1 (3)  DATA LEVEL TEST GATE

U158A-1 (3)  TX VOICE GATE

U116C-9 (3)  TX AUDIO GATE

U159C-9 (3)  DATA TO A-D GATE

U116D-16 (3)  TXA TO FSK GATE

U153D-16 (3)  TXS TO FSK GATE

U153C-9 (3)  REPEAT GATE

U116A-1 (2)  FSK TO AUDIO GATE

U115C-9 (2)  RX VOICE TO BACKPLANE

U116B-8 (2)  RX AUDIO GATE

U115B-8 (2)  RX VOICE GATE

U114A-1 (2)  RX OPTION GATE

U113C-9 (2)  RX MUTE GATE

U114D-16 (2)  LOCAL AUDIO MUTE GATE

U115A-1 (2)  VOTER AUDIO MUTE GATE
MAIN AUDIO CARD (MAC) SCHEMATIC (1 OF 3)

A0    42

A1    10

A2    41

A3      9

A4    40

A5      8

A6    39

A7      7

A8    38

A9      6

A10  37

A11    5

A12  36

A14  35

A16  34

A13    4

A15    3

A17    2

A18  33

A19    1

MREQ  15

MSTB  16

RD  47

WR  48

HSDB+  24

HSDB-  56

IRDB+  25

IRDB-  57

TLA DB  26

LPTT  21

46

14

45

13

44

12

43

11

U161
74HC7030

A0

A1

A2

A3

A4

A5

A6

A7

A8

A9

A10

A11

A12

A13

A14

A15

A16

A17

A18

A19

A16

A17

A18

23

22

21

20

A

B

C

D

18

19

G1

G2

U103
74HC573

D1 2

ADDRESS LATCH

U101
E

611

U154B

10
4

5

TX FIFO

4

18

19 G2

G1

17

A12

A13

A14

23

22

21

20

A

B

C

D

U133
74HC574

A15ADDRESS LATCH

O3 O15

Q4

Q5

Q6

Q7

Q8

Q9

Q2

Q1 2

3

10

9

8

7

6

5

MPC LATCH

RX FIFO

D0

D1

D2

19

18

17

16D3

1

OC

D4

D5

D6

15

14

13

12D7

U105
74HC573

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

D1

2

C EN

D3

D8

D6

D7

D5

D4

D2

11

4

9

7

8

6

5

3

R319
10k

R209
10k

R207
10k

R208
10k

R210
10k

LOCAL MIC PTT
Q102 (2)

CR120
5.1V

R211 100
WO 104

WO 106

WO 105

WO 107

+5V

R217
100

10  EXT REQ 1
P100

U160
74HC7030

A0

A1

A2

5

6

7

8A3

A4

A5

A6

9

10

11

12A7

Q0

Q1

Q2

Q3

Q4

Q5

Q6

23

22

21

20

19

18

17

D0

D1

D2

D3

D4

D5

D6

D7

25

27

3

MR

DIR 13D8

DE

SI

4

Q7

24

26SO

D0

D1

D2

D3

D4

D5

D6

D7

RX FIFO
15

U154A
74HC32

U101
E

2

1
13 123

A0

A1

A2

5

6

7

8

A3

A4

A5

A6

9

10

11

12

A7

Q0

Q1

Q2

Q3

Q4

Q5

Q6

23

22

21

20

19

18

17

D0

D1

D2

D3

D4

D5

D6

D7

MR

3

DIR

Q7

24

U101C
6 5

U154D

11
13

12

 27

D0

D1

D2

D3

D4

D5

D6

D7

 S14

SO 26

25DOR

DE 15

13 D8

TX FIFO

31

32

63

64

VOTER DATA IN  58
U162D

116

+5V  28

+5V  29

+5V  60

+5V  61

Z101

+5V

SOURCE

WO 114

WO 115

Z100

-5V

SOURCE

WO 108

WO 109

-5V  27

-5V  59

U119
DS1232

R282
10k

39

38

37

36

35

34

33

32

PO-0

PO-1

PO-2

PO-3

PO-4

PO-5

PO-6

PO-7

D0

D1

D2

D3

D4

D5

D6

D7

U111
TP8054AH2

2

4

17

P1-1

P1-3

P3-7
P1-0

P1-2

P2-0

1

3

P2-1

P2-2

P2-3

P2-4

P2-5

P2-6

P2-7

21

22

23

24

25

26

27

28

P3-6

16

10 P3-0

R318
10k

+5V

1

2

3

P102

J105 WDOG

8

3

5Vcc1

TO
L

RST

ST 7

RESET

9 RESET

Y101
11.059 MHz

C163
20pF

C162
20pF

19

18

31

XTAL 1

XTAL 2

EA

30

29

7

8

12

13

14

U159B-8 (2)  LOGIC SQUELCH

U125D-14 (2)  RX DATA

R201 (3)  TX DATA

R202 (3)  TX SHAPE

U117B-8 (3)  TX DATA EN

ALE

PSEN

P1-6

P1-7

P3-2

P3-3

P3-4

1

2

5

A8

A9

A10

A11

A12

A13

A14

A15

A13

A14

A15

A

B

C

U102
74HC138

4

3

G2A

G2B G1 6 +5V

1413

Y2 Y1

ADDRESS
SELECT

A0

A1

A2

2

3

4

5A3

1
OC

A4

A5

A6

6

7

8

9A7

U104
74HC573

D1

D2

D3

D4

D5

D6

D7

D8

Q1 19

C EN

Q3

Q8

Q6

Q7

Q5

Q4

Q2

11

18

17

16

15

14

13

12

EPROM

A8

A9

A10

25

24

21

23A11

A12

A13

A14

2

26

27

A8

A9

A10

A11

A12

A13

A14

U101D
74HC04

89

U154A

LOWER ADDRESS LATCH

U112
27C256A

8
9

10

D0

D1

D2

D3

D4

D5

D6

12

13

15

16

17

18

19D7

11 A0

A1

A2

A3

A4

A5

A6

A7

A0

A1

A2

A3

A4

A5

A6

A7

10

9

8

7

6

5

4

3

22 OE

CE 20

+15V  62

+15V  30 Z102

+15V

SOURCEWO 111

WO 110

+C256
15

C231
.01

8 V IN

A B

2 3
C GND

6 7

1V OUT
U136

LM78L08

R303
240

R304
27

+ C296
10

+9V

SOURCE

+ C258
47

C233
.01

C234
.01

C262
.01

C263
.01

C227
.01

C228
.01

C271
.01

C272
.01

C273
.01

C229
.01

U100

U110

U113, U114, U115, U116, U117
U118, U153, U158, U159
U120, U124, U130, U135, U164
U165, U166

U121, U163

U122, U123, U125, U126, U129

U127, U128, U131, U167

U137, U138, U139, U141, U142
U143, U147, U148, U149, U151

U162

IC +15V +9V -5V GND

PIN NUMBER

14

2

13

8

4

8

16

8

4

4

4

4

4

11

11

8

4

7

9, 22

NOTES:

1. ALL RESISTORS ARE IN OHMS AND ALL CAPACITOR ARE IN
    MICROFARADS UNLESS OTHERWISE SPECIFIED.

2. IC NUMBERS NOT SHOWN



+

C305
10

CR117
15V

CR118
15V

31  RX VOICE

13  RXA ++

C243
10

R180
300

+

U166B
MC331786

5
7

R177
10k

C289
300pF

R178
100k

+

C244
10

R179
300

2  RXS-

+

C246
10

R184
300

+
U131B
33036

5
7

R181
10k

C287 300pF

R182 100k

+

C245
10

R183
300

U162C
14 3

1  RXS+

S100

10

9

11

12 5

6

8

7

SECONDARY
AUDIO TO RNT

14  RXA-

P100

+C251
15

C254
.1

5

R292
39

C291
.1

3

2

4

U132
A2003

R290
1

C283
.1

+

C285
470

R288
220

+

C284
220

R289
2.2

R232
51

J104

J101

EXTERNAL
SPEAKER

SPKR/MIC

LOCAL AUDIO
OUTPUT

C217
.01

C218
.01

C229
.01

23  RNT TX DATA

22  RNT RX DATA

P101

S101 U162C
15 2 116

RS-232 DATA
TO/FROM RNT

19

TXS+  TO S100-2 (3)U110
MX614TN

7

8

U153D-14 (3)

RXD

RXIN

RXAMPOUT

VBIAS

GND

13

12

17

TXD

2 XTAL/CLK

XTAL1

14

6

24

RXEQ

M1

Vcc

R197
1M

C306
.1

C307
100pF

R222
100k R199

100k
C156

.1

U153C-7 (3)

1 8

72

U109

MX614TN12 GND R203
10k

R200
2.2k

+5V

17TXD

6 M1

2 XTAL/CLK

7 RXIN

5 M0

11 TXOUT

14

5

24

RXEQ

M0

Vcc

13 VBIAS

18CLK

18 CLK
MAIN AUDIO CARD (MAC) SCHEMATIC (2 OF 3)

VOTER AUDIO  25

C100
470pF

+

C235
1

R249
36k

R233
100k

+

U120A
2904

R248
120k

U115A
VOTER AUDIO

MUTE

3 2

1
U108-19 (1)

RX WB AUDIO  27

C103
.1

P100

R101
29.4k

R247
54.9k

C101
.0022

R281
1M

C102
.001

+

U121A
2904

2

3
1

2

3
1

R102
147k

+

U121B
2904

R103
69.8k C104

100pF

C236
.001

C281
820pF

+

U122A
2904

7
6

5

R452
43k

R237
100k

2

3
1

C239
68pF

5253
390k

R104
15k

C105
.033

+

U121B
2904

7
6

5

C294
.1

R294
1k

R293
6.2k

+9V

+1.25
V

SOURCE
C279
.22

C237
.033

C106
.068

R106
1.07M

R105 100

+

U122B
2904

7
6

5

C276
.0022

C277
.0047

C107
.022

C238
.047

R108 110

C108
.1

R107
1.07M

+

U122C
2904

8
9

10

C109
.1

C239
.068

R110
110

R109
1.07M

+

U122D
2904

14
13

12

C278
.0068

C110
.022

C111
47k

C280
.022

R111
18.2k

+

U163A
33032

3
1

R112
47k

C112
.01

U113B
NORMAL
RX GATE
6 7

8
NORMAL RX
U157-15 (1)

U113D
RX SQUELCH

ACTIVE
GATE

1
5

16

14

R284
10k

RX SQ ACT
U157-18 (1)

R214
3.9k

R215
1k

+5V

CR107
4.3V

R216
10k

U113C
RX MUTE

GATE
11 10

9
U108-17 (1)

OPT

WO101 WO102

A301
COMPANDING

OPTION

1 EXP IN

EXP OUT

2

+5V

C249
.1

5

4

COMP IN

COMP OUT WO 103 (3)

WO 100 (3)

U114C

U114B

U114A
RX OPTION

GATE
3 2

1

R299
10k

+5V

8
67

RX OPTION
U108-16 (1)

U116B
RX AUDIO

GATE
6 7

8

U108-14 (1)
RX AUDIO

U115B
RX VOICE

GATE

6 7

8

U108-15 (1)
RX VOICE

R257
36k

R238
100k

+

U120B
2904

R256
36k

6

5
7

C292
360pF U115C

RX VOICE
TO

BACKPLANE
10 11

9

U108-13 (1)
RX VOICE

TO BACKPLANEU115D
RX NET
GATE

15 14

16

U155-18 (1)
RX NET

+

U165B
2904 6

5
7

R300
36k

R238
100k

R302
36k

R259
10k

R239
100k

+

U166A
MC33178

R258
2.2k

2

3
1

C290
300pF

MAIN AUDIO AMPLIFIER

U116A
FSK TO
AUDIO
GATE

2 3

1

U108-12 (1)
FSK TO AUDIO

R263
10k

R241
100k

+

U131A
3303

R262
2.2k

2

3
1

C288
300pF

+

U165A
2904 2

3
1

R260
36k

R240
100k

R261
300k

U117A-3 (1)
TX INTERCOM

GATE

SECONDARY AUDIO
AMPLIFIER

FSK AMPLIFIER

+

C247
1

+5V

VOICE AMPLIFIER

U114D
LOCAL AUDIO
MUTE GATE
14 15

16

U108-18 (1)
LOCAL AUDIO
MUTE GATE

R254
47k

R236
10k

C299
.01

+ C295
220

ON/OFF/
VOL

R291
1k +

C286
10

1

TD

LOCAL AUDIO
AMPLIFIER

C113
100pF

+

U135A
MC33178

1
R114
18k

C114
100pF

R113
150k

C115
100pF

HIGH-PASS FILTER > 30 kHz

C116
.001

R277
5.1k

R234
100k

+

U135B
MC33178

R115
47k

6

5
7

R116
1.5k

C117
.01

+

U123A
33032

3
1

R117
6.2k

R118
12k

RT100
10k

C118
.01

CR101

R119
47k

R120
10k

C120
.1

R122
10k

-5V

+

U123B
33036

5
7

R121 47k

+

U123C
33039

10
8

C119
.1

R124
1M

R123
330k

R230
7.5k

CR100

R231
10k

U159B-6 (3)

LOGIC SQUELCH

R229
1K

R228
5.1k

+5V

R125
100k

SCHMITT
TRIGGER

NOISE
RECTIFIER

NOISE AMPLIFIER

+C240
1

-5V

R126
100k

+

U123D
330312

13
14

R127
470k

R128
100k

C122
.022

R129
47k

2

3

+

U124A
MC33178

1
2

3

R206
10k

R205
7.5k

-5V +9V

C121
.01

R130
100k

R131
56k

R132
56k

C123
.047

C124
.0068

+

U124B
2904

7
6

5

R251
51k

R235
100k

+

U125A
3303

R250
150k

2

3
1

RECEIVE DATA FILTER

DATA AMPLIFIER TP DCR

+

U125B
3303

+

U125C
3303

CR108
7

5

6

CR110

CR109
7

10

9

U159C-10 (3)
DATA TO A-D GATE

R134
100k

R133
100k

-5V

+C242
15

+ C241
15

-5V

+

U125D
3303

14
12

13

R135
47k

R136
10k

R276
18k

CR106

R212
1k

R213
5.1k

+5V

RX DATA
U111-8 (1)

C230
.01

+ C255
47

-5V

+C207
1

+ C267
47

+ C268
47

C186
.01

C187
.01

C188
.01

C189
.01

C190
.01

C191
.01

C192
.01

C193
.01

C194
.01

C195
.01

C196
.01

C197
.01

C198
.01

C199
.01

C200
.01

C201
.01

C202
.01

C203
.01

C204
.01

C205
.01

C206
.01

C264
.01

C265
.01

C266
.01

C208
.01

C209
.01

C210
.01

C211
.01

C212
.01

C213
.01

C214
.01

C215
.01

C216
.01

Y100
2.4576MHz

C166
15pF

C155
15pF

+5VR198
10k

+ C158
10

+5V

C159
.1

11 10

9

U153C
REPEAT

GATE
11 10

9
U107-19 (1)

U153A-2 (3)



U159D
TX MOD A-D

GATE

16

1415

U157-16 (1)
TX MOD A-D

U159C
DATA TO  A-D

GATE

9

1110

U107-16 (1)
DATA TO A-D

DC RESTORATION
U125A-1 (2)

U159B
LOGIC SQ A-D

GATE

8

76

U157-17 (1)
LOGIC SQ A-D

U111-7 (1)
CR100 (2)

+

U129B
3303

R156
82k

C146
390pF

R218
82k

C160
.1

R157
82k

C141
.1

R158
82k

U118C
EXTERNAL MOD

MUTE GATE
10

9

U106-14 (1)
TX MOD MUTE

11

R321
100

U118D
TX MOD

MUTE GATE
15

16

14

106

R323
0

R322
0

7
k R166 56k

C136
.0068

+

U126D
3303

14
13

12

C144
.047

R168
2.2k

U106-16 (1)
EXT MOD MUTE

11  EXTERNAL MOD

28  A-D LEVEL

P100

8  TX DATA OUT

9  TX DATA IN

29  TX MOD
MAIN AUDIO CARD (MAC) SCHEMATIC (3 OF 3)

TXS+  3

R196
300

R195
300

S100

2

3

4 13

14

15

S100-1 (2)

TXS-  4

SECONDARY
AUDIO

FROM RNT

P100 C154
.1

C153
.1

R194
75k

R193
75k

+

U131C
3303

R192
75k

R286
75k

C282
.1

R191
75k

R265
2.2k

R242
100k

+

U131D
3303

9

10
8

14
13

12

R264
10k

U153A
DATA LEVEL
TEST GATE

23

1

U107-13 (1)
DATA LEVEL TEST

U153D
TXS TO FSK

GATE
14

16
U107-18 (1)
TXS TO FSK

15

R190
300

R189
300

C151
.1

C152
.1

R188
75k

R186
75k

+

U167A
3303

R185
75k

R187
75k

2

3
1

TXA+  15

TXA-  16

MAIN
AUDIO

FROM RNT

C300
.0056

R314
43.2k

C301
.0047

R315
86.5k

+

U167B
33036

5
7

C302
.0033

R316
25.5k

C303
.0039

R317
909k

+

U167C
33039

10
8

HIGH-PASS FILTER  >  300 Hz

R267
2.2k

R243
100k

+

U167D
2904

14
13

12

R266
10k

U116C
TX AUDIO

GATE
1110

9

U107-15 (1)
TX AUDIO

U116D
TXA TO FSK

GATE
15

16
U107-17 (1)
TXA TO FSK

14

C156
.1

R198
100k

U110-5 (2)
TO TX FSK

U153C-10 (2) REPEAT GATE
COMPANDOR OPTION A301-5

A301-5 (2) A301-4 (2)

WO
100

WO
103

OPTION

U158B

7

8

6

U158D

14

16
15

R298
10k

+5V

U158C
TX OPTION

GATE

9

1110

U106-18 (1)
TX OPTION

U159A
LEVEL DETECT

GATE

1

32

U106-19 (1)
LEVEL DETECT

A-D LEVEL TP
J100

J103

TX VOICE  32

V REF EX  7 +3.5V

V REF EX

C304
.1

CR113
15V

CR114
15V

R269
36k

R305
100k

+

U130A
2904

1
2

3

R306
36k

U158A
TX VOICE

GATE
32

1

R244
100k

+

U130B
2904

7
6

5

R268
36k

R307
36k

U107-14 (1)
TX VOICE

U153B
TX NET
GATE

67

8

U155-19 (1)
TX NET

J102
LOCAL MIC

JACK

R285
2.2k

R223
6.8k

Q101
3657

+5V

R227
10k

R226
10k Q102

3658

R225
10k

+5V

U105-5 (1)
LOCAL MIC
PTT

C161
.1

R220
16k

+

U164A
2904

1
2

3

R219
180k

U117A
TX INTCOM

GATE

3

1

2

U116A-2 (2)
U116B-7 (2)

MAIN AUDIO AMP

U117C
LOCAL MIC

MUTE
GATE

1110

9

U106-17 (1)
LOCAL MIC MUTE

U157-19 (1)
TX INTCOM

C138
.1

R153
43k

+

U164B
2904

7
6

5

R152
22k

C139
.1

R154
43k

C132
.0056

R151
43.2k

C133
.0047

R150
86.6k

+

U127B
2904

7
6

5

R308
909k

C298
.0033

R309
25.5k

C297
.0039

+

U127C
3303

8
9

10

CR112
2.4V

CR111
2.4V

R144
1k

+

U127D
3303

14
13

12

CR103

R279
150k

R280
150k

+5V

-5V

CR104 CR105

R145
150k

R138
121k

TX AUDIO BUFFER
HIGH-PASS FILTER  >  300 Hz

TX VOICE
AMPLIFIER

AUDIO AMPLIFIER

LIMITER

+

U127A
3303

C130
470pF

R137
121k

C129
470pF

1
2

3

R310
0

R311
0

+

U128B
3303

1
2

3

LOWPASS FILTER BUFFERS

R312
0

R313
0

+

U128C
3303

8
9

10

R139
35.7k

+

U128D
3303

C128
.0033

R140
27.4k

C127
680pF

14
13

12

LOWPASS FILTERS

R141
22.6k

+

U128A
3303

C126
.01

R142
17.4k

C125
680pF

1
2

3

R143
3.3k

C131
.0047

R320
180k

U118A
DIGITAL MOD
MUTE GATE

3

1
U157-14 (1)

DIGITAL MOD MUTE

2

U118B
NORMAL MOD MUTE

GATE
7

8
U106-15 (1)

NORMAL MOD MUTE

6

R271
180k

U149
X9C10415

100k

VH VW VL

CS7U155-15 (1)

3 5

+

U129C
3303

C165
360pF

8
9

10

6

R270
39k

C140
.1

R155
82k

5

4

3

2

1

P107

P106

J

R176
6.8k

C150
.022

+

U129A
3303

1
2

3

R173
430k

C136
.0047

R171
10k

R172
10k

+5V-5V

R175
4.3k

R174
160k

C148
.01

U100A
74HC02

3
2

1

R169
54.9k

U100B
74HC02

6
5

4

R170
1M

CWID CONTROL
U107-12 (1)

CWID
GENERATOR

TX AUDIO AMPLIFIER

2

1

U/
D

IN
C

U106-13 (1)

U106-12 (1)

U111-12 (1)
TX DATA

R201
270k

R202
1MU111-13 (1)

TX SHAPE
+

U126A
3303

1
2

3

U117B
TX DATA

ENABLE GATE
6

8
U111-14 (1)

TX DATA EN

7

R275
36k

U151
X9C10415

100k

VH VW VL

CS7

3 5

+

U126B
3303

7
6

5

R274
36k

TX DATA AMPLIFIER

2

1

U/
D

IN
C

U155-13 (1) U106-13 (1)

U106-12 (1)

R204
47k

+3.5V

V REF EX

R160
1.1k

R159
2.74k

R163
100k

R165
47k

C143
.022

R161
3.01k

R162
18.2k

+

U126C
3303

8
9

10

C142
.01

R164
100k

R16
56

C232
.01+

C257
47

-5V

+
C269

47 +
C270

47
C170
.01

C171
.01

C172
.01

C173
.01

C174
.01

C175
.01

C176
.01

C177
.01

C178
.01

C179
.01

C180
.01

C181
.01

C182
.01

C183
.01

C184
.01

C185
.01

C219
.01

C220
.01

C221
.01

C222
.01

C223
.01

C224
.01

C225
.01

C226
.01

COMPANDOR OPTION
A301

C136
100pF

C137
100pF

R221
0

+5V

R278
0


