
LN2+

LN2-

LN1+

LN1-

LN1+

LN1-

LN2+

LN2-

3V3

3V3

HS+

HS_EQV

+E

+E

HS_EQV

HS+

LNM1-

HS+

HS+

LN1+

LN1-

GND

GND

GND

GND

GND

GND

+E

+E

+E

+E

VI1

VI2

VI4

EC1

EC2

EC4

LN2+

LN2-

DBB

DL+

HS+

HS-

LNM1+

LNM1-

LNM2+

LNM2-

VOM1

VOM2

DATAM1

DATAM2

EQV

COM

HS

3V3

HS-

LN3+

LN3-

GND

+E

VI3

EC3

LN3+

LN3-

+E

HS+

GND

+E

LNM3+

LNM3-

VOM3

DATAM3

HS-

HS+

LN3+

LN3-

LNM2-

LNM3-

LN
M

1-

LN
M

2-

LN
M

3-

+E

3V3

HS-

12V

+E

+E

+E

+E

KLS2-333J-3.50-06P

1

2

3

4

5

6

XP1 CH1

KLS2-333J-3.50-06P

1

2

3

4

5

6

XP6 M1

KLS2-333J-3.50-02P

1

2

XP9 HS

IN 3OUT2
AJUST

1

LM317BD2TIC1

+

2200uFx25V
C2 10

R4

4K7

R11

2K2

R10
47K

R8

GNL-1210UYC

D5

GNL-1210UYC

D6

GNL-1210UYC

D7

25uH

1
2

4
3

L1

BCP51
Q3

1K5

R1

1K5
R2

BAV99

21
3D4

BAV99

2
1

3

D3BAV99

2
1

3

D2
LL4148

D1

LL4148

D8

1uF
C6

0,47uF

C1

0,47uF

C3

0,47uF

C5

220pF
C4

0,47uF

C7

5R1
R3

10K
R12

PWM

30

R9

HJR1-2C-L-12VDC

KV1A

KV1B

KV1C KV2C KV3C

HJR1-2C-L-12VDC

KV2A

KV2B

HJR1-2C-L-12VDC

KV3A

KV3B

1 16

ULN2003ADR

IC3A

2 15

ULN2003ADR

IC3B

3 14

ULN2003ADR

IC3C

LN1_ON

LN2_ON

LN3_ON

EL817SA
IC5A

EL817SA
IC10A

4K7

R26

100K

R30

HS_CALL

HS_CURR

100
R15

100
R20

1K

R23

IC6A

EL817SA

IC6B

M7

D11

2K2
R31

CALL1

3V3

100
R16

100
R21

IC7A

EL817SA

IC7B

M7

D12

2K2
R32

CALL2

3V3

100
R17

100
R22

1K

R25

IC8A

EL817SA

IC8B

M7

D13

2K2
R33

CALL3

SS14

D9

XP5

HS/EQV

M7
D10

100
R13

100
R14

BC817-40
Q4

LL4148
D14

220K
R19

EL817SA

IC4A

EQ
V

EL817SA

IC9A

BC817-40
Q5

220K
R29

LN
M

1

EL817SA

IC11A

BC817-40
Q6

220K
R36

LN
M

2

EL817SA

IC12A

BC817-40
Q7

220K
R39

LN
M

3

4K7
R42

BC817-40
Q8

BC817-40
Q9

EL817SA
IC5B

EL817SA
IC10B

4K7
R41

1K5
R44

100K
R43

CH1

CH2

CH3

EC1

VI1

VI2

VI3

VI4

EC2

EC3

EC4

VO1

VO2

VO3

DATA1

DATA2

DATA3

DBB

KLS2-333J-3.50-06P

1

2

3

4

5

6

XP2 CH2

KLS2-333J-3.50-06P

1

2

3

4

5

6

XP3 CH3

KLS2-333J-3.50-06P

1

2

3

4

5

6

XP4 CH4

KLS2-333J-3.50-06P

1

2

3

4

5

6

XP7 M2

KLS2-333J-3.50-06P

1

2

3

4

5

6

XP8 M3

1K

RN6B

1K

RN6C

1K

RN6D

1K

RN6A

MMBT3904
Q1

MMBT3904
Q2

SS14

D18

JP1

M7

D20

10k
RN4A

10k
RN4B

10k
RN4C

10k
RN4D

2k2
RN5A

2k2
RN5B

2k2
RN5C

2k2
RN5D



5V

5V

5V5V

5V

5V

5V

12V

12V

12V

12V

74HC4051

S0 11

S1 10

S2 9

Vcc 16

GND 8

Vee 7

E 6

YC3
Y74
Y62
Y55
Y41
Y312
Y215
Y114
Y013

IC2

74HC4051

S0 11

S1 10

S2 9

Vcc 16

GND 8

Vee 7

E 6

YC3
Y74
Y62
Y55
Y41
Y312
Y215
Y114
Y013

IC13

74HC4051

S0 11

S1 10

S2 9

Vcc 16

GND 8

Vee 7

E 6

YC3
Y74
Y62
Y55
Y41
Y312
Y215
Y114
Y013

IC14

BC857C
Q10

100K
R53

680
R61

22K
R541K

R49

470
R45

2,2uF

C8

5V

BC857C
Q11

100K
R55

680
R62

22K
R561K

R50

470
R46

2,2uF

C9

5V

BC857C
Q12

100K
R57

680
R63

22K
R581K

R51

470
R47

2,2uF

C10

5V

BC857C
Q13

100K
R59

680
R64

22K
R601K

R52

470
R48

2,2uF

C11

0,1uF

C18

56pF
C12

33pF
C19

+

100uFx16V

C16

BC857C
Q14

BC857C
Q17

1K

R77

1K

R78

1M

R79

2K2
R84

220K
R65

220

R68

100

R74

1K

R69

5V

5V

56pF
C13

+

100uFx16V

C15

BC857C
Q15

220K
R66

220

R70

100

R75

1K

R71

5V

5V

56pF
C14

+

100uFx16V

C17

BC857C
Q16

220K
R67

220

R72

100

R76

1K

R73

4 13

ULN2003ADR

IC3D

5 12

ULN2003ADR

IC3E

6 11

ULN2003ADR

IC3F

ULN2003ADR

7 10

IC3G

1K5

R80

1K5

R81

1K5

R82

1K5

R83

BCP51Q18

BCP51Q19

BCP51Q20

BCP51Q21

EC1_ON

EC2_ON

EC3_ON

EC4_ON

EC1

EC2

EC3

EC4

VI1

VI2

VI3

VI4

VO1

VO2

VO3

CCU

E_M1

E_M2

E_M3

A_M11

A_M12

A_M21

A_M22

A_M31

A_M32



5V

5V

12V 12V

HS-

5V

3V3

TX
D

1

R
XD

1

TX
D

2

R
XD

2

TX
D

3

R
XD

3

AOZ1282CI

EN4

GND

2

FB 3

SW 6BOOST

1

Vin5

IC17

12V

3V3 3V3

CLK

MCLR

DATA

CLK

VPP

SDA

GND

3V3

3V312V12V

+EMCLR

DATA

CLK

BOOT

RXD1

RXD2

TXD1

TXD2

RXD3

TXD3

RXD4

TXD4

RXD4

TXD4

BOOT

TX

RX

BOOT

GND

HS-

GND

TP1

PIC24FJ128GA306-I/PT

RF5/PMA8/RP17/SCL2/SEG11/CN1832

RF4/RP10/SDA2/SEG10/PMA9/CN1731

RF1/COM4/SEG48/CN6959

RF0/SEG27/CN6858

RB14/AN14/RP14/SEG8/CTED5/CTPLS/PMA1/CN3229

RB11/TDO/AN11/PMA12/CN2924

RB8/AN8/RP8/SEG31/COM7/CN2621

RB5/PGEC3/AN5/C1INA/RP18/SEG2/CN711

RB2/AN2/C2INB/CTCMP/CTED13/RP13/SEG5/CN414

MCLR7

RF6/INT0/CN8435

AVdd19

Vss9

SOSCO/RPI37/SCKLI/RC14 48

SOSCI/RC13 47

C2INC/ RP27 /SEG1/PMA2/CN11/RG9 8

V LCAP 1/C1INC/ RP26 /PMA4/CN9/RG7 5

C1IND/ RP21 /SEG0/PMA5/CN8/RG6 4

SEG28/CN72/SCL1/RG2 37

RP3/SEG15/PMA15/C3IND/CS2/CN55/RD10 44

C3INA/SEG26/CN16/RD7 55

RP25/SEG23/PMWR/CN13/RD4 52

RP24/SEG20/CN50/RD1 49

PMD7/LCDBIAS0/CN65/RE7 3

LVDIN/CTED8/PMD4/CN62/RE4 64

COM1/PMD2/CN60/RE2 62

COM2/PMD1/CN59/RE1 61

RF3/RP16/SEG12/CN7133

RB15/AN15/RP29/SEG9/CTED6/REFO/PMA0/CN1230

RB12/TCK/AN12/CTED2/PMA11/SEG18/CN3027

RB9/AN9/RP9/SEG30/COM6/T1CK/PMA7/CN2722

RB13/TDI/AN13/SEG19/CTED1/PMA10/CN3128

RB10/TMS/CVref/AN10/SEG29/COM5/PMA13/CN2823

RB6/PGEC2/AN6/RP6/LCDBIAS3/CN2417

RB3/AN3/C2INA/SEG4/CN513

RB7/PGED2/AN7/RP7/CN2518

RB4/PGED3/AN4/C1INB/RP28/SEG3/CN612

RB0/PGED1/CVref+/AN0/RP0/SEG7/PMA6/CN216

RB1/PGEC1/CVref-/AN1/RP1/SEG6/CTED12/CN315

Vbat57

RF2/RP30/CN7034

AVss20

Vdd10 OSCO/CLKO/CN22/RC15 40

OSCI/CLKI/CN23/RC12 39

V LCAP 2/C2IND/ RP19 /PMA3/CN10/RG8 6

SEG47/CN73/SDA1/RG3 36

RP12/C3INC/SEG16/PMA14/CS1/CN56/RD11 45

RP4/SEG14/PMACK2/CN54/RD9 43

C3INB/SEG25/CN15/RD6 54

RP22/SEG22/PMBE0/CN52/RD3 51

RP20/SEG24/PMRD/CN14/RD5 53

RP2/SEG13/RTCC/CN53/RD8 42

RP11/SEG17/CN49/RD0 46

PMD6/LCDBIAS1/CN64/RE6 2

RP23/SEG21/PMACK1/CN51/RD2 50

COM0/CTED9/PMD3/CN61/RE3 63

COM3/PMD0/CN58/RE0 60

Vcap/Vddcore56

PMD5/CTED4/LCDBIAS2/CN63/RE5 1

CPU

Vss25

Vdd26
Vdd38

Vss41

IC15

TP1 TP1

BC847C
Q22

BC847C
Q23

BC847C
Q24

220
R86

22K
RN1B

22K
RN1C

22K

RN1D

3V3

BC847C
Q25

BC847C
Q26

BC847C
Q27

220
R92

22K
RN2B

22K
RN2C

22K

RN2D

3V3

BC847C
Q28

BC847C
Q29

BC847C
Q30

220
R97

22K
RN3B

22K
RN3C

22K

RN3D

22K
R89

10nF
C21

3V3

1

2

3

4

5

XP10 PROGRAM

1

2

3

4
XP12 CONTROL

XP13

UART

XP14

BOOT LOADER

10uF

C24

0,1uF
C20

0,47uF
C22

0,47uF
C23

LM78L05ACM

GND

2

5V 1Ein8 EN

3 6 7

IC16

0,47uF
C25

0,47uF
C27

0,47uF
C30

10uF
C32

LD1117S33

GND

1

3V3 2
IN3

3V3 4

IC18

XP11

VDC

M7

D16

SS14

D17

22K
R101

POWER

D15

10K_1%

R103

143K

R105

5R1

R104

100

R102

4.7uF
C26

10uF
C33

10uF
C34

47nF
C31

100pF

C29

0,1uF

C28

56 uH

L2

PWM

LN1_ON

LN2_ON

LN3_ON

HS_CALL

HS_CURR

CALL1

CALL2

CALL3

EQV

LNM1

CH1

CH2

CH3

LNM2

LNM3

EC1_ON

EC2_ON

EC3_ON

EC4_ON

CCU

E_M1

A_M11

A_M12

E_M2

A_M21

A_M22

E_M3

A_M32

A_M31

DATA1 DATA2 DATA3

DBB

300pF

C35

220K

R106

220K

R107

220K

R108

LL4148

D19

3V3

2K2

R109

2K2
R110

5V

100R111

1

2
XP15

VDC

GND

+E

**

*

Блок коммутации БКМ-443(S)
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** Элемент ХР11 исключить для исполнения БКМ-443S.
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