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GND

GND

VCC
VCC

VCCR

D[8..15]

DA1

DA2

S[0..20]

ANG[1..8]

EN[1..8]

SHEETDRAWING REVISION

LINK COMMUNICATIONS, INC.
1035 Cerise Rd., Billings, Montana  59101

PHONE: (406) 245-5002   FAX: (406) 245-4889 

DATE
CRLC-3 2

RXI
TXO

RAM #2RAM #1 2MOTHERBOARD

DEBUGGER

ROM 1
RUN LED

ROM

INITIAL

RESET

January 20, 2004

U14

MAX232

C1+1

C1-3

C2+4

C2-5

V-6

TO 14

RI 13

TT1 11

TR1 12

VCC 16

GND 15

V+ 2

R62

U18
27C040

A012

A111

A210

A39

A48

A57

A66

A75

A827

A926

A1023

A1125

A124

A1328

A1429

A153

A162

A1730

A1831

CE22

OE24

VPP1

D0 13

D1 14

D2 15

D3 17

D4 18

D5 19

D6 20

D7 21

R37
47K

Y1

3.2768 Mhz

R23
47K

R18
47K

R45
10K

C9

22pF

R27
47K

R25
47K

R28
47K

R48

10M

R67

U21

TSP53C30

PA019

PA120

PA221

PA322

PA423

PA524

PA625

PA726

ENA117

ENA216

INT4

RW18

WRDY15 OSC1 2

DA1 27

DA2 28

OSC2 3

J14

JUMP

1
2

R41
47K

R49
330K

R63

J15

JUMP

1
2

R22
47K

U11E

74HC04

11 10

R35
47K

U16

74HC138

A1

B2

C3

G16

G2A4

G2B5

Y0 15

Y1 14

Y2 13

Y3 12

Y4 11

Y5 10

Y6 9

Y7 7

J16

JUMP

1
2

U13

DS1245Y

A012

A111

A210

A39

A48

A57

A66

A75

A827

A926

A1023

A1125

A124

A1328

A143

A1531

A162

D0 13

D1 14

D2 15

D3 17

D4 18

D5 19

D6 20

D7 21

CE22

OE24

WE29 VCC 32

GND 16

CS1 30

R26
47K

R31
47K

C6
0.1uF

C7
1uF

L1
10uH

U11C

74HC04

5 6

U11F
74HC04

13 12

R64

R21
47K

R40
47K

S1
PUSHSW

R42
47K

J13
HEAD10

1
2
3
4
5
6
7
8
9

10

R46
10K

U12

DS1245Y

A012

A111

A210

A39

A48

A57

A66

A75

A827

A926

A1023

A1125

A124

A1328

A143

A1531

A162

D0 13

D1 14

D2 15

D3 17

D4 18

D5 19

D6 20

D7 21

CE22

OE24

WE29 VCC 32

GND 16

CS1 30

R60
510

D1
LED

Y2

32.768 KHZ

R17
47K

R44
1K

U22

74HC138

A1

B2

C3

G16

G2A4

G2B5

Y0 15

Y1 14

Y2 13

Y3 12

Y4 11

Y5 10

Y6 9

Y7 7

R33
47K

U20

DS1286

A010

A19

A28

A37

A46

A55

D0 11

D1 12

D2 13

D3 15

D4 16

D5 17

D6 18

D7 19CE20

OE22

WE27 SQW 23

INTA 1

INTB 26

U17
DS1232

RST1

TD2

TOL3

ST7

RST 5

RST 6

VCC 8

C4
0.1uF

R29
47K

R34
47K

U19

DS1221

A4

B5

CE14

RD6

WE7

RST3

VBAT12

VBAT215

VCCI16

D 9

CE0 13

CE1 12

CE2 11

CE3 10

VCCO 1

C3
0.1uF

C10

22pF

R65

R20
47K

R38
47K

R36
47K

U11D

74HC04

9 8

R24
47K

R47
4.99K

R32
47K

C5
0.1uF

R30
47K

U15

68HC16Z1

A0 90

A1 19

A2 20

A3 23

A4 24

A5 25

A6 26

A7 27

A8 28

A9 30

A10 31

A11 32

A12 33

A13 34

A14 35

A15 36

A16 37

A17 38

A18 39

D0 109

D1 108

D2 107

D3 106

D4 104

D5 103

D6 102

D7 101

D8 100

D9 99

D10 96

D11 95

D12 94

D13 93

D14 92

D15 91

IRQ1 78

IRQ2 77

IRQ3 76

IRQ4 75

IRQ5 74

IRQ6 73

IRQ7 72

ADA0 44

ADA1 45

ADA2 46

ADA3 47

ADA4 48

ADA5 49

ADA6 52

ADA7 53

VRH 50

VRL 51

CSBT110

CS0116

CS1117

CS2118

CS3111

CS4114

CS5115

CS6119

CS7120

CS8121

CS9122

CS10123

PWMA128

PWMB127

PCLK126

PAI129

OC14

OC23

OC3132

OC4131

OC5130

IC17

IC26

IC35

RXD17

TXD18

SCK12

MISO10

MOSI11

PCS013

PCS114

PCS215

PCS316

BERR71

HALT70

RST69

AS85

DS86

R/W80

DSACK089

DSACK188

SIZ082

SIZ181

AVEC87

BKPT/DSCLK66

IPIPE0/DSO67

IPIPE1/DSI68

FRZ/QUOT64

TSTME/TSC65

VDDSYN56

XFC60

EXTAL57

XTAL55

VDDA 42

VSA 43

VDDI 1

VDDI 59

VDDE 8

VDDE 21

VDDE 40

VDDE 61

VDDE 84

VDDE 98

VDDE 113

VDDE 124

VSTBY 54

VSSI2

VSSI29

VSSI58

VSSI105

VSSE9

VSSE22

VSSE41

VSSE62

VSSE83

VSSE 97

VSSE 112

VSSE 125

MODCK79

C8

0.1uF

R61
10K

R66

R19
47K

R39
47K

S2

PUSHSW



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A AAD4

AD4

IT5

DV1

VCE6

VCE6

AD5

DOT

RST

D10

ECK

EN8 D8

AD3

DCK

DOT

ECK

AD6

D8

AD5

D8

AD2

RST

D11
DIN

D15

DOT

XP3

ANG7

EN2

XP7

AD8

ANG8

DV3

AD5

EN4

AD7

ANG4

DCK

VDOT

D15

DV6

VCE2

XP4

DVO

AD2

AD7

ANG2

IT4

AD1

DCK

D14

AD8

VCXCS

AD3

VCE7

VCE4

DIN

ANG6

IO1CS

ANG3

A1

VCE8

ANG5

DVO

CLK

D8

TDX

D10

AD1
DCK

RST

XP1

VCE5

ANG6

D10

D13

ECK

DV2

ANG1

XP2

D15

D12

WR

ECK

AD6

ANG3

RST

AD5

XP6

VCE1

DOT

DV3

AD3

AD6

EN8

EN1

AD8

AD5

CLK

D14

EN3

VCE1

AD7

DCK

D11

CLK

D13

AD8

AD4

AD2

D12

D8

XP3

AD6

AD8

ANG2

IT3

AD1

DOT

ANG8

AD6

ANG3

DIN

A1

AD7

VDOT

AD6

XP2

AD2

D12

D8

DCK

AD1

AD4

ECK

D9

D9

IT8

AD4

AD1

DCK

EN[1..8]

AD6

DV8

D15

D13

D12

D10

DOT

XP7

AD2

ANG5

AD5

D14

AD3

RST

EN6

EN2

AD8

ANG[1..8]

A0

ANG1

AD7

DCK

D10

DIN

ECK

AD5

AD4

CLK

AD5

IT2

AD1

DV5

DIN

ANG2

DOT

EN7

D11

D14

DV4

D13

DV7

AD6

DIN

ECK

D9

AD3

AD7

D12

DCK
ECK

CLK

AD2
AD1

D10

AD4

EN4

IT7

ENIO2

VCE2

AD1
ANG1

D11

DCK

AD6

CSDAD1

AD7

ANG5

D14
D13

EN1

ANG4
AD2

RST

AD3

D9

AD5

XP8

XP[1..8]

DV4

A0

DIN

VCE5

AD7

D15

XP6

DIN

DV5

IT1

CLK

D9

VCE4

AD5

ANG[1..8]

VCE7

RST

D11

EN6

A1

AD7

RW

AD8

AD6

AD3

AD3

DCK
AD1

AD4

EXCS

AD4

XP4

IT6

CLK

ENIO1

EN7

D9

ANG7

DVL

DOT

RST

AD4

DOT

ECK
D14
D13

ANG8

DV6

AD2

RST

DV1

DV2

EN5

VCE8

D11

DOT
DIN

XP8

EN3

EN[1..8]

AD8

ANG7
ANG6

D15

DIN

D12

AD3

IO2CS

CLK

DV8

VCE3

ANG4

AD2

XP5

EN5

AD2

A2

RDX

AD7

DVX

A0

XP5

AD8

AD3

DV7

AD8

A0

R\W

VCE3

XP1

S[0..20]

CLKS5

D10

S20 DVX

IT7

D9

S19 DVL

S17 WR

D15

D13

IT1

DINS6

A2S18

S11 ENIO1

D8

D[8..15]

D11

IT8
D14

D9

S12 ENIO2

DOTS7

D13

INTCS

IT2

D[8..15]

IT6

VCXCSS13

S9 RDX

A0S4

INTCSS2

IT3

S10 TDX

D8

S16 R\W

S0 IO1CS

D14

EXCSS3

D12

IT5

D15

D10

S15 CSD

S[0..20]

D12

RSTS8

S1 IO2CS

S14 A1

IT4 D11

GND

VCC

2.5

GND

GND

VDD

10

VCC VCCGND

10

2.5
VCC

VCC

GND

2.5

GND

10

GND

VCC

VCC

GND

2.5

VCC

10

2.5

GND

GND

10

GND

GND

GND

VCC

GND

10

VCC

VCC

GND

GND

VCC

GND

GND

10
2.5

GND

GND

GND

+12V

10

VCC

GND

GND

+12V

GND

VCC

GND

GND

2.5

VSS

GND

GND

10

VCC

VCC

VCC

GND

GND

10

10

VCC

VCC

GND

GND

BAT

GND

2.5

GND

2.5

VCC

GND

GND

VCC

10

VCC

VCC

GND

GND

GND

GND

GND

VCC

GND

VCC

GND

GND

GND

GND

D[8..15]

S[0..20]

ANG[1..8]

EN[1..8]

VCE

SHEETDRAWING REVISION

LINK COMMUNICATIONS, INC.
1035 Cerise Rd., Billings, Montana  59101

PHONE: (406) 245-5002   FAX: (406) 245-4889 

DATE
CRLC-3 3

MOTHERMOARD

EXTERNAL I/O

USER I/OCROSS POINT

PORT 8

DVR

PORT 7

#2

PORT 6

#1

PORT 5

PORT 4

RLC-3 Backplane Board

PORT 3PORT 2 USER I/O

SERIAL I/O

PORT 1

CARD SERVICE REQUEST

January 20, 2004

U7

74HC4066

1OT2 1IN 1

1CT 13

2IN 11

2CT 122OT10

3IN 4

3CT 53OT3

4IN 8

4CT 64OT9

J8

HEAD14

1
2
3
4
5
6
7
8
9

10
11
12
13
14

R9 47K

J12

AMP1-534206-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

R15 47K

P1

SERIAL

5
9
4
8
3
7
2
6
1

R3
47K

U2

3.579545MHz

OUT3 VCC 4

GND 2NC1

P3
2.50mm

1

2

U11A
74HC04

12

R7
47K

U4

74HC244

1A12

1A24

1A36

1A48

2A111

2A213

2A315

2A417

1G1

2G19

1Y1 18

1Y2 16

1Y3 14

1Y4 12

2Y1 9

2Y2 7

2Y3 5

2Y4 3

U1

74HC4066

1OT 21IN1

1CT13

2IN11

2CT12 2OT 10

3IN4

3CT5 3OT 3

4IN8

4CT6 4OT 9

R13 47K

U9

74HC4066

1OT 21IN1

1CT13

2IN11

2CT12 2OT 10

3IN4

3CT5 3OT 3

4IN8

4CT6 4OT 9

U11B
74HC04

3 4

U6

8 MHz

OUT3 VCC 4

GND 2NC1

J7

AMP1-534206-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

J4

AMP1-534206-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

C2
0.01uF

R11 47K

R4
47K

R1
47K

J1

AMP1-534206-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

R8
47K

R16 47K

U5

74HC4066

1OT 21IN1

1CT13

2IN11

2CT12 2OT 10

3IN4

3CT5 3OT 3

4IN8

4CT6 4OT 9

R10 47K

J9

AMP1-534206-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

J10

AMP1-534206-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

U10

74HC574

D12

D23

D34

D45

D56

D67

D78

D89

CLK11

OC1

Q1 19

Q2 18

Q3 17

Q4 16

Q5 15

Q6 14

Q7 13

Q8 12

R14 47K

J6

AMP1-534206-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

U8

74HC4066

1OT2 1IN 1

1CT 13

2IN 11

2CT 122OT10

3IN 4

3CT 53OT3

4IN 8

4CT 64OT9

R5
47K

J11

AMP1-534206-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

J3

AMP1-534206-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

C1
0.01uF

R2
47K

R12 47K

U3

74HC574

D12

D23

D34

D45

D56

D67

D78

D89

CLK11

OC1

Q1 19

Q2 18

Q3 17

Q4 16

Q5 15

Q6 14

Q7 13

Q8 12

J5

AMP1-534206-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

J2

AMP1-534206-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

R6
47K

P2

7-MOLEX

1
2
3
4
5
6
7
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 1:   Revised: Tuesday, January 20, 2004
 2: RLC-3           Revision: C
 3: 
 4: 
 5: 
 6: 
 7: 
 8: 
 9: 
10: Bill Of Materials        January 20,2004      13:42:25  Page1
11: 
12: Item        Quantity        Reference       Part
13: ______________________________________________
14: 
15: 1       43      C1,C2,C12,C17,C18,C19,          0.01uF
16:                 C20,C21,C22,C23,C24,C25,
17:                 C26,C27,C28,C29,C30,C31,
18:                 C32,C33,C34,C35,C36,C37,
19:                 C38,C39,C40,C41,C42,C43,
20:                 C44,C45,C46,C47,C48,C49,
21:                 C50,C51,C52,C53,C54,C55,
22:                 C56
23: 2       7       C3,C4,C5,C6,C8,C13,C14          0.1uF
24: 3       1       C7          1uF
25: 4       2       C9,C10          22pF
26: 5       1       C11         100pF
27: 6       1       C15         68pF
28: 7       1       C16         2000pF
29: 8       1       D1          LED
30: 9       11      J1,J2,J3,J4,J5,J6,J7,J9,            AMP1-534206-3
31:                 J10,J11,J12
32: 10      1       J8          HEAD14
33: 11      1       J13         HEAD10
34: 12      3       J14,J15,J16         JUMP
35: 13      1       L1          10uH
36: 14      1       P1          SERIAL
37: 15      1       P2          7-MOLEX
38: 16      1       P3          2.50mm
39: 17      45      R1,R2,R3,R4,R5,R6,R7,R8,            47K
40:                 R9,R10,R11,R12,R13,R14,
41:                 R15,R16,R17,R18,R19,R20,
42:                 R21,R22,R23,R24,R25,R26,
43:                 R27,R28,R29,R30,R31,R32,
44:                 R33,R34,R35,R36,R37,R38,
45:                 R39,R40,R41,R42,R51,R54,
46:                 R55
47: 18      2       R58,R44         1K
48: 19      13      R45,R46,R50,R52,R56,R59,            10K
49:                 R61,R62,R63,R64,R65,R66,
50:                 R67
51: 20      1       R47         4.99K
52: 21      1       R48         10M
53: 22      1       R49         330K
54: 23      2       R57,R53         24.9K
55: 24      1       R60         510
56: 25      2       S1,S2           PUSHSW
57: 26      5       U1,U5,U7,U8,U9          74HC4066
58: 27      1       U2          3.579545MHz
59: 28      2       U10,U3          74HC574
60: 29      1       U4          74HC244
61: 30      1       U6          8 MHz
62: 31      1       U11         74HC04
63: 32      2       U13,U12         DS1245Y
64: 33      1       U14         MAX232



c:\cadence\design files\designs\rlc3\rlc3_revc.bom

2

65: 34      1       U15         68HC16Z1
66: 35      2       U16,U22         74HC138
67: 36      1       U17         DS1232
68: 37      1       U18         27C040
69: 38      1       U19         DS1221
70: 39      1       U20         DS1286
71: 40      1       U21         TSP53C30
72: 41      1       U23         MC34074
73: 42      1       Y1          3.2768 Mhz
74: 43      1       Y2          32.768 KHZ
75: 





5

5

4

4

3

3

2

2

1

1

D

C

B

A

LE

LE

D1

D6

D4
D5

D3

D0

D7

D2

A8
A9
A10
A11
A12
A13
A14
A15

A[0..15]

A0
A1
A2
A3
A4
A5
A6
A7

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15

D0
D1
D2

D4
D5
D6
D7

D3

D[0..7]

D0
D1
D2
D3
D4
D5
D6
D7

$20

D0
D1
D2
D3
D4
D5
D6
D7

X0
X1
X2
X3
X4
X5
X6
X7

X[0..7]

$40

RW

A13
A14
A15

$60
$80

$E0

$40
$20
$00

EPROM
\RD

RW

E

DTMF0
DTMF1
DTMF2
DTMF3

DTMF_ST

DTMF_ST

DTMF0
DTMF1
DTMF2
DTMF3

DTMF_ST

REC_LED

PTT

PTT

SCI_RX
SCI_TX

COR
PL

E

SCI_RX SCI_TX

SCI_TX

SCI_RX

COR

PL

REC_LED

$C0

\RD

\RD

EPROM

EP\

EP\

RW

VCC

VCC

VCC

VCC

+10V

VCC

VCC

VCC

VCC VCC

VCC

VCC

X[0..7]

TONE_OUT

UP_CLK

RESET

DT_CLK

PTT

SERVICE_REQ

COR
PL
COR_POL
PL_POL

SPI_DO
SPI_DI
SPI_CK
SPI_EN

DTMF_AUDIO

REC_AUD

DTMF_SW

SER_RX

SER_TX

DTMF_IN
DTMF_OUT

2MHZ_CLK

D[0..7]

ADM_LCH

SHEETDRAWING REVISION

LINK COMMUNICATIONS, INC.
1035 Cerise Rd., Billings, Montana  59101

PHONE: (406) 245-5002   FAX: (406) 245-4889 

DATE
BRLC-3 Port Card 1

RECEIVER

DTMF

PTT

JUMP
1 --> 2 , 3 --> 4
FOR TTL
SERIAL

REMOVE
1 --> 2, 3 --> 4
INSTALL DS1275/DS275
FOR RS-232 SERIAL PL

COR

TO RADIO PORT

De-Emphasis Cap January 20, 2004

R34
47K

R40
47K

U11

74HC573

D12 D23 D34 D45 D56 D67 D78 D89

CLK11 OC1

Q1 19Q2 18Q3 17Q4 16Q5 15Q6 14Q7 13Q8 12

VCC 20GND 10

U19

M-8870

OSC17

OSC28

IC15

IC26

GT17

EST16

O1 11

O2 12

O3 13

O4 14

ST 15

OE 10

IN+ 1

VREF 4

IN- 2

GS 3

U17F

74HC04

13 12

D4
LED

D7
LED

D6
LED

U15D

74HC32

12

13
11

R35

U9

27512

A010

A19

A28

A37

A46

A55

A64

A73

A825

A924

A1021

A1123

A122

A1326

A1427

A151

CE20

OE22

O0 11

O1 12

O2 13

O3 15

O4 16

O5 17

O6 18

O7 19

R41
47K

U17E
74HC04

11 10

R42
511

U17C
74HC04

5 6

U15B

74HC32

4

5
6

D5
LED

R47
470K

J6

CON4

1
2
3
4

R36

U15A

74HC32

1

2
3

R43
511

R49
100K

R46
511

U17B
74HC04

3 4

C44
4700pF

U16B

74HC21

9
10

12
13

8

U13

74HC574

D12

D23

D34

D45

D56

D67

D78

D89

CLK11

OC1

Q1 19

Q2 18

Q3 17

Q4 16

Q5 15

Q6 14

Q7 13

Q8 12

VCC 20

GND 10

R44
511

R38
47K

U12

68HC11E1FN

PA0 34

PA1 33

PA2 32

PA3 31

PA4 30

PA5 29

PA6 28

PA7 27

PC0 9

PC1 10

PC2 11

PC3 12

PC4 13

PC5 14

PC6 15

PC7 16

PB0 42

PB1 41

PB2 40

PB3 39

PB4 38

PB5 37

PB6 36

PB7 35

PD0 20

PD1 21

PD2 22

PD3 23

PD4 24

PD5 25

PE0 43

PE1 45

PE2 47

PE3 49

PE4 44

PE5 46

PE6 48

PE7 50

XTAL8

EXTAL7

R/W6

E5

STRA4

MODA3

MODB2

RESET17

XIRQ18

IRQ19

VRL51

VRH52

VSS1

VDD26

U18

DS1275

DIN 3

RXIN 7DOUT1

TXOUT5

VDRV 2

U16A

74HC21

1
2

4
5

6

R37

U17D
74HC04

9 8

C42
0.1uF

R45
511

R39
47K

U15C

74HC32

9

10
8

U17A
74HC04

1 2

D8
LED

U14

74HC138

A1

B2

C3

G16

G2A4

G2B5

Y0 15

Y1 14

Y2 13

Y3 12

Y4 11

Y5 10

Y6 9

Y7 7

R48
100K

U10

AD558

DB01

DB12

DB23

DB34

DB45

DB56

DB67

DB78

VOUTSN 15

VOUTSL 14

CE 9

CS 10

GND 12GND 13

VOUT 16

C43
0.1uF



5

5

4

4

3

3

2

2

1

1

D

C

B

A

TX_AUDIO

PORT_RX1
PORT_RX2
PORT_RX3
PORT_RX4
PORT_RX5
PORT_RX6
PORT_RX7
PORT_RX8

PORT_VCE

PTT_OUT
COR_IN
PL_IN

COR_IN

PL_IN

PTT_OUT

PORT_RX1

PORT_RX2

PORT_RX3

PORT_RX4

PORT_RX5

PORT_RX6

PORT_RX7

PORT_RX8

X0
X1
X2

X4
X3

X5

X7
X6

X[0..7]

PORT_VCE

TN_POUT

VC_POUT

TX_AUDIO

TN_POUT
VC_PIN

VC_PIN

TN_PIN

VC_POUT
TN_PIN

REC_SW_ADO

LOCAL RETURN

REC_SW_ADO

VREF

VCC

VCC
VREF

VREF

VREF

VCC
+10V
VREF
VCC

VREF

VREF

VREF

VREF

VREF

VREF

VREF

VREF

VREF

VCC

VCC

VCC

+10V

VREF

VCC
+10V

VCC VCC VCC VCC VCC VCC VCC

+10V VREF VREF VREF VREF

VCC

+10V
COR_POL
PL_POL

DTMF_AUDIO

REC_AUD

DTMF_SW

SPI_EN
SPI_DI
SPI_DO
SPI_CK
RESET
UP_CLK
DT_CLK
SERVICE_REQ

PTT

COR

PL

SER_TX

X[0..7]

TONE

SER_RX

DTMF_OUTDTMF_IN

ADM_IN ADM_OUT

SHEETDRAWING REVISION

LINK COMMUNICATIONS, INC.
1035 Cerise Rd., Billings, Montana  59101

PHONE: (406) 245-5002   FAX: (406) 245-4889 

DATE
BRLC-3 Port Card 2

Radio / Serial Port

1) De-Emphasis

2) COR Polarity

3) PL Polarity

Backplane Connector

Serial Port Enable

** PRE-EMPHASIS OPTION

4) Tone Pre-Emph.

5) Voice Pre-Emph.

6) DTMF De-Emphasis

Audio Delay Module

ADM Control

7=On, 8=Off  Bypass ADM

7=Off, 8=On  Enable ADM

RX Level

January 20, 2004

C24
0.1uF

C14
470pF

C16
470pF

J4

CON3

1
2
3

+

-

U6A
MC34072

3

2
1

8
4

C15
1uF

R23 47K

C28
0.1uF

R13 47K

U4

74HC4053

X012

X113

Y02

Y11

Z05

Z13

INH6

A11

B10

C9

X 14

Y 15

Z 4

VDD 16

VSS 8

VEE 7

C30
0.1uF

U8

14053

X012

X113

Y02

Y11

Z05

Z13

INH6

A11

B10

C9

X 14

Y 15

Z 4

VDD 16

VSS 8

VEE 7

C37
0.1uF

C25
0.1uF

+

-

U3A
MC34072

3

2
1

8
4

C13
4700pF

R19
100K

R31
22K

P1

DB9 RA/F

5
9
4
8
3
7
2
6
1

R29
22K

S1

SW DIP-8

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

C35
0.1uF

C12
1uF

R28
22K

C22
0.1uF

R24 47K

C18
0.1uF

+

-

U6B
MC34072

5

6
7

8
4

U7

14053

X012

X113

Y02

Y11

Z05

Z13

INH6

A11

B10

C9

X 14

Y 15

Z 4

VDD 16

VSS 8

VEE 7

R25
10K

R10
20K

C19
470pF

R17 47K

C26
0.1uF

D3
1N751

C20
470pF

Q1
2N7000

R9
100K

J5

CON3

1
2
3

J1 CON1
1

C23
0.1uF

U5

14053

X012

X113

Y02

Y11

Z05

Z13

INH6

A11

B10

C9

X 14

Y 15

Z 4

VDD 16

VSS 8

VEE 7

R16
200K

C36
0.1uF

C27
0.1uF

R21
10K

R20
10K

C39
C

R26 47K

C29
470pF

C38
C

R22 47K

R12 47K

D1
1N5256B

C21
0.1uF

R11
10K

J2

CON4

1
2
3
4

R27 47K

R30
22K

C17
2.2uF

D2
1N751

C34
0.1uF

R18
680

J3
CON26 1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A

B

C

D

D0
D1
D2
D3
D4
D5
D6
D7

D[0..7]

VCC

VCC

VCC

VCC
VREF

VREF

VCC

ADM_IN

ADM_OUT

2MHZ_CLK

D[0..7]

ADM_LCH

TONE_OUT

TONE

SHEETDRAWING REVISION

LINK COMMUNICATIONS, INC.
1035 Cerise Rd., Billings, Montana  59101

PHONE: (406) 245-5002   FAX: (406) 245-4889 

DATE
BRLC-3 Port Card 3

LINK COMMUNICATIONS INC.
DIGITAL AUDIO DELAY MODULE

Delay Time:12.3mS .. 196.8mS
THD = 0.5% typical
Dynamic Range -92dB..-95dB typical

Delay Times
S1 S2 S3 S4   DELAY
0  0  0  0  
0  0  0  1
0  0  1  0
0  0  1  1
0  1  0  0
0  1  0  1
0  1  1  0
0  1  1  1
1  0  0  0
1  0  0  1
1  0  1  0
1  0  1  1
1  1  0  0
1  1  0  1
1  1  1  0
1  1  1  1

12.3mS
24.6mS
36.9mS
49.2mS
61.5mS
73.8mS
86.1mS
98.4mS
110.7mS
123.0mS
135.3mS
147.6mS
159.9mS
172.2mS
184.5mS
196.8mS

TONE FILTER / AMP

January 20, 2004

C7
5600pF

C31
0.1uF

R54
12K

R6
15K

C6
470pF

C9
0.1uF

U1

74HC574

D12

D23

D34

D45

D56

D67

D78

D89

CLK11

OC1

Q1 19

Q2 18

Q3 17

Q4 16

Q5 15

Q6 14

Q7 13

Q8 12

C11
47uF

C2 0.1uF

C40

1uF

U2

M65831P

DP14

DP25

DP36

DP47

XINP2

XOUT3

LP1I23

LP1O22

OP1I20

OP1O21

VREF19

CC1 18

CC2 17

VCC 24

VINP 1

OP2I 16

OP2O 15

LP2I 14

LP2O 13

TEST 8

.. 9

SLP 10

DGND 11

AGND 12

R32
100K

R51
50K

R8
30

C8
470pF

R3 30

R52
20K

R2 10K

C46
2200pF

R5 10K

+

-
U20B
MC34072

5

6
7

8
4

C45
4700pF

R4 15K

R50
20K

C5

5600pF

C1 0.1uF

R1

15K

R7 15K

C10
1uF

R53
12K

C4
1uF

+

-

U20A
MC34072

3

2
1

8
4

C3 0.1uF
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 1:   Revised: Tuesday, January 20, 2004
 2: RLC-3 Port Card          Revision: B
 3: 
 4: 
 5: 
 6: 
 7: 
 8: 
 9: 
10: Bill Of Materials        January 20,2004      13:41:25  Page1
11: 
12: Item        Quantity        Reference           Part
13: ______________________________________________
14: 
15: 1       21      C1,C2,C3,C9,C18,C21,C22,            0.1uF
16:                 C23,C24,C25,C26,C27,C28,
17:                 C30,C31,C34,C35,C36,C37,
18:                 C42,C43
19: 2       5       C4,C10,C12,C15,C40          1uF
20: 3       2       C7,C5           5600pF
21: 4       7       C6,C8,C14,C16,C19,C20,          470pF
22:                 C29
23: 5       1       C11         47uF
24: 6       3       C13,C44,C45         4700pF
25: 7       1       C17         2.2uF
26: 8       2       C39,C38         C
27: 9       1       C46         2200pF
28: 10      1       D1          1N5256B
29: 11      2       D3,D2           1N751
30: 12      5       D4,D5,D6,D7,D8          LED
31: 13      1       J1          CON1
32: 14      2       J6,J2           CON4
33: 15      1       J3          CON26
34: 16      2       J4,J5           CON3
35: 17      1       P1          DB9 RA/F
36: 18      1       Q1          2N7000
37: 19      4       R1,R4,R6,R7         15K
38: 20      6       R2,R5,R11,R20,R21,R25           10K
39: 21      2       R8,R3           30
40: 22      5       R9,R19,R32,R48,R49          100K
41: 23      3       R10,R50,R52         20K
42: 24      16      R12,R13,R17,R22,R23,R24,            47K
43:                 R26,R27,R34,R35,R36,R37,
44:                 R38,R39,R40,R41
45: 25      1       R16         200K
46: 26      1       R18         680
47: 27      4       R28,R29,R30,R31         22K
48: 28      5       R42,R43,R44,R45,R46         511
49: 29      1       R47         470K
50: 30      1       R51         50K
51: 31      2       R54,R53         12K
52: 32      1       S1          SW DIP-8
53: 33      2       U13,U1          74HC574
54: 34      1       U2          M65831P
55: 35      3       U3,U6,U20           MC34072
56: 36      1       U4          74HC4053
57: 37      3       U5,U7,U8            14053
58: 38      1       U9          27512
59: 39      1       U10         AD558
60: 40      1       U11         74HC573
61: 41      1       U12         68HC11E1FN
62: 42      1       U14         74HC138
63: 43      1       U15         74HC32
64: 44      1       U16         74HC21
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65: 45      1       U17         74HC04
66: 46      1       U18         DS1275
67: 47      1       U19         M-8870
68: 





5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

D0
D1
D2
D3
D4
D5
D6
D7

D[0..7]

OT1
OT2
OT3
OT4
OT5
OT6
OT7
OT8

OT[1..8]

OT1 OT2 OT3 OT4 OT5 OT6 OT7 OT8

VCC

D[0..7]

OUTCS

OT[1..8]

SHEETDRAWING REVISION

LINK COMMUNICATIONS, INC.
1035 Cerise Rd., Billings, Montana  59101

PHONE: (406) 245-5002   FAX: (406) 245-4889 

DATE
BRLC-3 I/O 1

RLC-3 Input/Output Interface Card
Copyright 2001, Link Communications, Inc.

Output Line Driver

January 20, 2004

C31
470pF

U8

UD2597A

IN13

IN21

IN38

IN49

IN511

IN613

IN719

IN818

OT1 4

OT2 5

OT3 6

OT4 7

OT5 14

OT6 15

OT7 16

OT8 17

VK 10

U9

74HC574

D12

D23

D34

D45

D56

D67

D78

D89

CLK11

OC1

Q1 19

Q2 18

Q3 17

Q4 16

Q5 15

Q6 14

Q7 13

Q8 12

VCC 20

GND 10

C30
470pF

C26
470pF

C29
470pF

C27
470pF

C25
470pF

C32
470pF

C28
470pF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

D0
D1
D2
D3
D4
D5
D6
D7

D[0..7]

D0
D1
D2
D3
D4
D5
D6
D7

IPCS

IN1
IN2
IN3
IN4
IN5
IN6
IN7
IN8

IN[1..8]

IN1
IN2
IN3
IN4
IN5
IN6
IN7
IN8

OT1
OT2
OT3
OT4
OT5
OT6
OT7
OT8

OT[1..8]

AG1
AG2
AG3
AG4
AG5
AG6
AG7
AG8

AG[1..8]\

IOCS
A0
A1
ENIO
DIN
DOT
DCK

ANG1
ANG2
ANG3
ANG4
ANG5
ANG6
ANG7
ANG8

ANG[1..8]

IOCS

A0
A1

IPCS

VCC

VCC
+10V

VCC

D[0..7]

OT[1..8]

AG[1..8]

ANG[1..8]

OUTCS
CSA

SHEETDRAWING REVISION

LINK COMMUNICATIONS, INC.
1035 Cerise Rd., Billings, Montana  59101

PHONE: (406) 245-5002   FAX: (406) 245-4889 

DATE
BRLC-3 I/O 2

RLC-3 Input/Output Interface Card
Copyright 2001, Link Communications, Inc.Motherboard Connector

I/O Connector

January 20, 2004

C21
470pF

R27
47K C18

470pF

R30
47K

D6
BZX84C5V1L

D1
BZX84C5V1L

D4
BZX84C5V1L

U6

74HC244

1A12

1A24

1A36

1A48

2A111

2A213

2A315

2A417

1G1

2G19

1Y1 18

1Y2 16

1Y3 14

1Y4 12

2Y1 9

2Y2 7

2Y3 5

2Y4 3

C23
470pF

P1
DB25RAF

13
25
12
24
11
23
10
22
9
21
8
20
7
19
6
18
5
17
4
16
3
15
2
14
1

C19
470pF

C17
470pF

R29
47K

D5
BZX84C5V1L

C22
470pF

J1
CON26

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

10KR40

C20
470pF

R26
47K

R25
47K

R33 10K

R32
47K

D7
BZX84C5V1L

U7

74HC138

A1

B2

C3

G16

G2A4

G2B5

Y0 15

Y1 14

Y2 13

Y3 12

Y4 11

Y5 10

Y6 9

Y7 7

D2
BZX84C5V1L

C24
470pF

R28
47K

R31
47K

D8
BZX84C5V1L

D3
BZX84C5V1L



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

AG1
AG2
AG3
AG4
AG5
AG6
AG7
AG8

AG1

AG2

AG3

AG4

AG5

AG6

AG7

AG8

AG2

AG4

AG6

AG8

AG3

AG5

AG7

AG1

D0
D1
D2
D3
D4
D5
D6
D7

D[0..7]

SW1
SW2
SW3
SW4
SW5
SW6
SW7
SW8

SW1
SW2
SW3
SW4

SW7
SW6

SW8

SW5

ANG1
ANG2
ANG3
ANG4

ANG5
ANG6
ANG7
ANG8

ANG[1..8]

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC VCC VCC VCC VCC VCC VCC

AG[1..8]

D[0..7]

CSA

ANG[1..8]

SHEETDRAWING REVISION

LINK COMMUNICATIONS, INC.
1035 Cerise Rd., Billings, Montana  59101

PHONE: (406) 245-5002   FAX: (406) 245-4889 

DATE
BRLC-3 I/O 3Copyright 2001, Link Communications, Inc.

RLC-3 Input/Output Interface Card

Sensor Power Control

January 20, 2004

C12
470 pF

C34
0.1uF

C6
470 pF

C2
0.1uF

+

-

U3D
LMC6484AIM

12

13
14

4
11

R16
40K

C39
0.1uF

R1
40K

R10
40K

R17 10K

R13
40K

+

-

U1D
LMC6484AIM

12

13
14

4
11

U2

74HC4066

IN11

IN211

IN34

IN48

OUT1 2

OUT2 10

OUT3 3

OUT4 9

CT113

CT212

CT35

CT46 VCC 14

GND 7

C35
0.1uF

C11
470 pF

+

-

U3A
LMC6484AIM

3

2
1

4
11

C16
0.1uF

C14
0.1uF

+

-

U1C
LMC6484AIM

10

9
8

4
11

2.4KR9

S1

SW DIP-8

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10

9

S2

SW DIP-8

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10

9

+

-

U1A
LMC6484AIM

3

2
1

4
11

R11
40K

C36
0.1uF

U5
74HC574

D12

D23

D34

D45

D56

D67

D78

D89

CLK11

OC1

Q1 19

Q2 18

Q3 17

Q4 16

Q5 15

Q6 14

Q7 13

Q8 12

VCC 20

GND 10

C9
470 pF

R15
40K

C5
470 pF

C1
0.1uF

+

-

U1B
LMC6484AIM

5

6
7

4
11

+

-

U3C
LMC6484AIM

10

9
8

4
11

R12
40K C37

0.1uF

C13
470 pF

C8
0.1uF

C7
470 pF

C10
0.1uF

C3
470 pF

C33
0.1uF

R14
40K +

-

U3B
LMC6484AIM
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 1:   Revised: Tuesday, January 20, 2004
 2: RLC-3 I/O          Revision: B
 3: 
 4: 
 5: 
 6: 
 7: 
 8: 
 9: 
10: Bill Of Materials        January 20,2004      13:43:28  Page1
11: 
12: Item        Quantity        Reference           Part
13: ______________________________________________
14: 
15: 1       15      C1,C2,C4,C8,C10,C14,C15,            0.1uF
16:                 C16,C33,C34,C35,C36,C37,
17:                 C38,C39
18: 2       8       C3,C5,C6,C7,C9,C11,C12,         470 pF
19:                 C13
20: 3       16      C17,C18,C19,C20,C21,C22,            470pF
21:                 C23,C24,C25,C26,C27,C28,
22:                 C29,C30,C31,C32
23: 4       8       D1,D2,D3,D4,D5,D6,D7,D8         BZX84C5V1L
24: 5       1       J1          CON26
25: 6       1       P1          DB25RAF
26: 7       8       R1,R10,R11,R12,R13,R14,         40K
27:                 R15,R16
28: 8       8       R2,R3,R4,R5,R6,R7,R8,R9         2.4K
29: 9       16      R17,R18,R19,R20,R21,R22,            10K
30:                 R23,R24,R33,R34,R35,R36,
31:                 R37,R38,R39,R40
32: 10      8       R25,R26,R27,R28,R29,R30,            47K
33:                 R31,R32
34: 11      2       S1,S2           SW DIP-8
35: 12      2       U3,U1           LMC6484AIM
36: 13      2       U2,U4           74HC4066
37: 14      2       U9,U5           74HC574
38: 15      1       U6          74HC244
39: 16      1       U7          74HC138
40: 17      1       U8          UD2597A
41: 
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* - CLIP RESISTOR TO INCREASE RADIO-PHONE LEVEL

DOING SO BYPASSES FCC PART 68 REGISTRATION
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DVR PROCESSOR\MEMORY

DVR1.SCH

CSINP

CSOUT

CSADO

RESET

A2

A1

CLKIN

D[0..7]
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BG D11 A8 D7 A8 D15

D12 A9 A9
D13 A10 A10
D14 A11 A11 A1 A1

BR D15 A12 A12 A2 A2
A13 A13 A3 A3

A1 A14 A14 A4 A4
A2 A15 A15 A5 A5
A3 A16 A16 A6 A6
A4 A17 A17 A7 A7
A5 A8 A8
A6 CSBT CSBT A9 A9
A7 RW RW A10 A10

DT A8 A11 A11
BE A9 A12 A12

A10
I1 A11
I4 A12
I7 A13

A14
A15
A16 CAS0 D0 CAS1 D8
A17 RAS1 D1 RAS1 D9

AM D2 D10
D3 D11

DWR D4 DWR D12
CAS0 D5 D13
CAS1 RST D6 D14
RAS0 D7 D15
RAS1 ST
DWR

CSBT A1 A1
A2 A2 A1
A3 A3
A4 A4
A5 A5 A2
A6 A6
A7 A7
A8 A8
A9 A9

ST A10 A10
A11 A11
A12 A12

RTS

CTS

D[0..15]D[0..15]

A[1..17]A[1..17]

A
[1

..1
2

]

C
T

S
R

T
S

H
A

B
G

B
R

D
T

B
E

I1 I4 I7 A
M

CSADO

D[0..7]

CSINP
CSOUT

A1

A2

RESET

CLKIN

CDINT
PDINT

RW

VCC

+12V

VCC
VCC+12V

VCC VCCA

GND

VCC

GND

VCC

GND

GND

GND

GND

VCC
GND

GND

GND

GND

SHEETDRAWING REVISION

LINK COMMUNICATIONS, INC.
1035 Cerise Rd., Billings, Montana  59101

PHONE: (406) 245-5002   FAX: (406) 245-4889 

DATE
ARLC-DVR1 Thursday, January 22, 2004 2

N

B

RS-232

RESET

Y1

16.67 Mhz.

U8
LM7805

VIN1

G
N

D
2

VOUT 3

C3
0.1uF

U6

MSC2340

A0 4

A1 5

A2 7

A3 8

A4 11

A5 12

A6 14

A7 15

A8 17

A9 18

A10 19

A11 24

D0 3

D1 6

D2 10

D3 13

D4 16

D5 20

D6 23

D7 25

D8 29

CAS2

RAS27

CAS828

WE21

Q826

R1

1.6

P1

DB9RA/F

5
9
4
8
3
7
2
6
1

C6
100uF

U7

MSC2340

A0 4

A1 5

A2 7

A3 8

A4 11

A5 12

A6 14

A7 15

A8 17

A9 18

A10 19

A11 24

D0 3

D1 6

D2 10

D3 13

D4 16

D5 20

D6 23

D7 25

D8 29

CAS2

RAS27

CAS828

WE21

Q826

C8
10uF

C4
4.7pF

U2

27010

A012

A111

A210

A39

A48

A57

A66

A75

A827

A926

A1023

A1125

A124

A1328

A1429

A153

A162

CE22

OE24

VPP1

PGM31

O0 13

O1 14

O2 15

O3 17

O4 18

O5 19

O6 20

O7 21

C7
1uF

D3
1N4001

L1

100uH

U9
MAX232A

C
1

+
1

C
1

-
3

C
2

+
4

C
2

-
5

V
-

6

T
1

O
1

4
R

1
I

1
3

T
T

1
1

1
T

R
1

1
2

V
C

C
1

6

G
N

D
1

5

V
+

2

T
2

O
7

R
2

I
8

T
T

2
1

0
T

R
2

9

R6
TBD

C9
10uF

R2
47K

2 3 4 5 6 7 8 9
1

0

1

C1
1uF

D2

1N4001

J1
PWR_CONN

1
2

U3

27010

A012

A111

A210

A39

A48

A57

A66

A75

A827

A926

A1023

A1125

A124

A1328

A1429

A153

A162

CE22

OE24

VPP1

PGM31

O0 13

O1 14

O2 15

O3 17

O4 18

O5 19

O6 20

O7 21

U5

MSC2340

A0 4

A1 5

A2 7

A3 8

A4 11

A5 12

A6 14

A7 15

A8 17

A9 18

A10 19

A11 24

D0 3

D1 6

D2 10

D3 13

D4 16

D5 20

D6 23

D7 25

D8 29

CAS2

RAS27

CAS828

WE21

Q826

C2
1uF

U1
68306

D0 74

D1 72

D2 71

D3 70

D4 69

D5 68

D6 66

D7 65

D8 64

D9 63

D10 62

D11 60

D12 59

D13 58

D14 57

D15 56

A1 14

A2 12

A3 11

A4 10

A5 9

A6 8

A7 6

A8 5

A9 4

A10 3

A11 2

A12 132

A13 131

A14 130

A15 129

A16 128

A17 126

A18 125

A19 124

CS0 24

CS1 23

CS2 21

CS3 20

CS4 19

CS5 18

CS6 16

CS7 15

CAS0 25

CAS1 26

RAS0 27

RAS1 29

NC17

NC50

NC83

NC116

G
N

D
1

2
1

G
N

D
1

1
2

G
N

D
1

0
0

G
N

D
8

8
G

N
D

7
9

G
N

D
6

7
G

N
D

5
5

G
N

D
4

6
G

N
D

3
4

G
N

D
2

2
G

N
D

1
3

G
N

D
1

V
D

D
1

2
7

V
D

D
1

0
6

V
D

D
9

4
V

D
D

7
3

V
D

D
6

1
V

D
D

4
0

V
D

D
2

8
V

D
D

7

SER_X2 103

SER_X1 102

TXDA 108

RXDA 107

TXDB 110

RXDB 109

CTSA 111

CTSB 113

RTSA 114

RTSB 115

XTAL44

EXTAL43

DRAMW 30

RW37

AS38

HALT47

RST48

BGACK39

LDS35

UDS36

BG41

BR42

CLKOUT45

OE31

LW32

UW33

FC249

FC052

FC151

DTACK53

BERR54

IRQ177

IRQ476

IRQ775

IACK181

IACK480

IACK778

AMODE123

TDD122

TDI120

TMS119

TCK118

TRST117

OP3105

IP2104

PA0101

PA199

PA298

PA397

PA496

PA595

PA693

PA792

PB091

PB190

PB289

PB387

PB486

PB585

PB684

PB782

C5
10pF

U4

MSC2340

A0 4

A1 5

A2 7

A3 8

A4 11

A5 12

A6 14

A7 15

A8 17

A9 18

A10 19

A11 24

D0 3

D1 6

D2 10

D3 13

D4 16

D5 20

D6 23

D7 25

D8 29

CAS2

RAS27

CAS828

WE21

Q826

Y2

3.6864

C10
10uF

C11
10uF

U10

DS1232

RST 1

TD 2

TOL 3

ST 7

RST5

RST6

VCC8

J2

PWR_CONN

1
2
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The cathode (bar end) of D3 should be connected here (to +12V where the cathode of D2 is connected).  R6, the optional trickle-charge resistor, should be connected between pin 1 of J1 and pin 1 of J2.  New boards are made that way.
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TO DVR BOARD

DVR STATIC CONTROLLER INTERFACE

TO CONTROLLER

numbered to match
db-25 PINOUT

Thursday, May 30, 1996

DVR CONTROLLER INTERFACE BOARD A

Link Communications Inc.

A
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Size Document Number Rev

Date: Sheet                   of 
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