
+3.3V

+3.3V

+3.3V +3.3V

+3.3Va+3.3V

+3.3Va

+Vbat

+3.3V

+3.3V

+5Vext

+Vbat

+5Vusb

+5Vext

+5Vusb

+5Vusbu

+3.3V

+3.3V

+
3

.3
V

+3.3V

+3.3V

+
3

.3
V

+3.3V

+5Vusbu

+5Vusbu

+3.3V +3.3V

M1

+3.3V

Лист Листов

Копировал

П
од

п.
 и

 д
ат

а
И

нв
. №

д
уб

л
.

В
за

м
. и

нв
.№

П
од

п.
 и

 д
ат

а
И

нв
. №

по
д

л
.

Гл.конст.

Утв.

Н. контр.

Нач.лаб.
Пров.
Разраб.

Изм. Лист ДатаПодп.№ докум.
МасштабМассаЛит.

С
пр

ав
. №

П
ер

в.
 п

ри
м

ен
.

Формат А2

X
6

PLS-20R

2
0

1
91
8

1
7

1
6

1
51
4

1
3

1
2

1
1

1
0987654321

Ц
е

п
ь

X
4

PLS-12R

2 5 84 6 73 9 1
21 1
0

1
1

Ц
е

п
ь

n
T

R
S

T

G
N

D

V
T

re
f

T
D

I

T
M

S

T
C

K

R
T

C
K

T
D

O

n
S

R
S

T

D
B

G
R

Q

D
B

G
A

C
K

G
N

D
1

SA2

NHDS-06

12

6

5

4

3

2

1

7

8

9

10

11

49

19

17

61

62

57

58

53

54

50

13

33

29

28

18

63

64

59

60

55

56

51

52

14

1

K1986BE234QI

I0N

I0P

I2N

I2P

I1P

I1N

VR_1V

V0P

MCU

I3N

I3P

UCC

GND

AUCC

AGND

BUCC

OSCin

OSCout

RESET

WAKEUP

JTAGen

V2N

V2P

V1N

V1P

V0N

К1986ВЕ234QI

44

31

30

23

22

21

20

43

7

6

5

46

45

27

26

25

24

16

15

37

36

35

34

4

3

2

48

47

42

41

40

39

38

32

12

11

10

9

8

PC7

PC6

PC5

PC4

PC3

PC2

PC1

PC0

PB0

PB1

PB2

PB3

PB4

PB5

PB6

PB7

PB8

PB9

PB10

PB11

PB12

PB13

PB14

PA15

PA14

PA13

PA12

PA11

PA10

PA9

PA8

PA7

PA6

PA5

PA4

PA3

PA2

PA1

PA0
MCU

ZQ1

SMD05032C4 16MHz

4 3

1 2

OSC2

NC2OSC1

NC1

ZQ2

SMD03215C2

C8

47uF

V
D

4

V
D

5

R22
120

D6

ADM3485ARZ

6

7

3

4 5

2

1

8

DI

DE

nRE

RO AY

BZ

UCC

GND

R
S

-4
8

5

X9

PLS-4R

1

2

3

4

Конт.

4

2

1

3

Цепь

R43

1k

R

R39

10k

R

R40

1k

R

SA4

IT-1181
SA5

IT-1181
SA6

IT-1181
SA7

IT-1181
SA8

IT-1181

R42
1k

R41

10k

R14

1k

R

C30

10nF

C39

10nF

C40

10nF

SA3
NHDS-06

1

2

3

4

5

6

12

7

8

9

10

11

R24

1k

R
C72

10nF

C55

10nF

C56

10nF
R15

470

R
C31

10nF

C41

10nF

C42

10nF

R25

470

R
C73

10nF

C57

10nF

C58

10nF
R16

470

R
C32

10nF

C43

10nF

C44

10nF

R26

470

R

C74

10nF

C59

10nF

C60

10nF
R17

470

R
C33

10nF

C45

10nF

C46

10nF

R27

470

R
C75

10nF

C61

10nF

C62

10nF
R18

470

R
C34

10nF

C47

10nF

C48

10nF

R28

470

R
C76

10nF

C63

10nF

C64

10nF
R19

470

R
C35

10nF

C49

10nF

C50

10nF

R29

470

R
C77

10nF

C65

10nF

C66

10nF
R20

470

R
C36

10nF

C51

10nF

C52

10nF

R30

470

R
C78

10nF

C67

10nF

C68

10nF
R21

470

R
C37

10nF

C53

10nF

C54

10nF

R31

470

R
C79

10nF

C69

10nF

C70

10nF

R33

1k

R

C14

0.1uF

C16

0.1uF

C18

0.1uF

C17

0.1uF

C15

0.1uF

C13

0.1uF

Z1

BLM21PG300SN1

Z2
BLM21PG300SN1 Z3

BLM21PG300SN1

C22

0.1uF

C25

0.1uF

C23

0.1uF

Z5
BLM21PG331SN1

C24

0.1uF

RXD(0)

RXD(1)

R/W

TXD(0)

TXD(1)

KB_CLK

KB_DATA

MS_CLK

MS_DATA

ENC_A

ENC_B

R
E

S
E

T

W
A

K
E

U
P

L
C

D
_

C
E

(0
)

L
C

D
_

C
E

(1
)

L
C

D
_

L
E

D

L
C

D
_

D
(0

)

L
C

D
_

D
(1

)

L
C

D
_

D
(2

)

L
C

D
_

D
(3

)

L
C

D
_

D
(4

)

L
C

D
_

D
(5

)

L
C

D
_

D
(6

)

L
C

D
_

D
(7

)

L
C

D
_

R
E

S

L
C

D
_

R
W

L
C

D
_

A
0

L
C

D
_

E

L
E

D
(0

)

L
E

D
(1

)

L
E

D
(2

)

L
E

D
(3

)

L
E

D
(4

)

L
E

D
(5

)

L
E

D
(6

)

L
E

D
(7

)

T
M

R
1

_
C

H
3

T
M

R
1

_
C

H
4

S
P

I_
A

D
D

R
(0

)

S
P

I_
A

D
D

R
(1

)

S
P

I_
A

D
D

R
(2

)

S
P

I_
A

D
D

R
(3

)

S
P

I_
A

D
D

R
(4

)

S
P

I_
S

C
L

K

S
P

I_
M

O
S

I

S
P

I_
M

IS
O

BUZZER

BOT(0)

BOT(1)

BOT(2)

BOT(3)

BOT(4)

SW(0)

SW(1)

SW(2)

SW(3)

ADC(0)

ADC(1)

S
W

D
IO

S
W

D
C

L
K

R
E

S
E

T

R11
10k

R12
470

R13

470

WAKEUP

RESET

Vr_1V

VP(0)

VN(0)

VP(1)

VN(1)

VP(2)

VN(2)

IP(0)

IN(0)

IP(1)

IN(1)

IP(2)

IN(2)

IP(3)

IN(3) TXD(0)

RXD(0)

BOT(4)

BOT(3)

ADC(0)

ADC(1)

BOT(2)

BOT(1)

BOT(0)

TMR1_CH2N

OSC16i

OSC16o

OSC32i

OSC32o

TMR1_CH3

TMR1_CH3N

TMR1_CH4

TXD(1)

RXD(1)

R/W

SPI_ADDR(0)

SPI_ADDR(1)

SPI_ADDR(2)

SPI_ADDR(3)

SPI_ADDR(4)

LCD_D(0)

LCD_D(1)

LCD_D(2)

LCD_D(3)

LCD_D(4)

LCD_D(5)

LCD_D(6)

LCD_D(7)

LCD_RES

LCD_RW

LCD_E

SW(3)

SPI_MISO

SPI_MOSI

SPI_SCLK

RESET

TMR0_CH1

TMR0_CH2

BUZZER

SWDCLK

SWDIO

LED(5)

LED(6)

EXP_nCS

EXP_nCS

SPI_SCLK

SPI_MISO

SPI_MOSI

TMR1_CH3

TMR1_CH4

SPI_MOSI

SPI_MISO

SPI_SCLK

TMR0_CH1

TMR0_CH2

KB_CLK

KB_DATA

MS_CLK

MS_DATA

ENC_A

ENC_B

OSC16i

OSC16o

C1

12pF

C6

12pF

C4

47pF

C2

47pF

TMR1_CH2N

DACpwm(0)

DACpwm(0)

DACpwm(1)

DACpwm(1)

TMR1_CH3N

VN(0)

VN(1)

VN(2)

IN(0)

IN(1)

IN(2)

IN(3)

VP(0)

VP(1)

VP(2)

IP(0)

IP(1)

IP(2)

IP(3)

V(0)N

V(1)N

V(2)N

I(0)N

I(1)N

I(2)N

I(3)N

V(0)P

V(1)P

V(2)P

I(0)P

I(1)P

I(2)P

BOT(0)

BOT(1)

BOT(2)

BOT(3)

BOT(4)

LED(3)

LED(2)

LED(1)

LED(0)

LED(7)

LED(6)

LED(5)

LED(4)

RXD(0)

TXD(0)

RXD(1)

R/W

OSC32oOSC32i

R6
1k

R5
1k

R9
10k

R8

10k

LED(4)

LED(3)

TXD(1)

SWDCLK

SWDIO

TXD(1)

TXD(0)

SW(1)

SW(0)

V
(0

)N

V
(0

)P

V
(1

)N

V
(1

)P

V
(2

)N

V
(2

)P

V
r_

1
V

V
r_

1
V

I(
0

)N

I(
1

)N

I(
2

)N

I(
3

)N

I(
0

)P

I(
1

)P

I(
2

)P

I(
3

)P

R10

470

R

I(3)P

X5 HELPER MODULE 4*SCSL-20

64

77

76

66

67

68

69

70

65

62

63

80

79

11

12

17

15

16

18

19

20

4
9 5
0

7

8

3
9

2
6

2
7

2
9

3
0 3
1

3
2

3
3

3
4

3
5

3
6

4
02
8

3
7

3
8

4
8

4
7

4
6

4
5

4
4

4
3

4
24
1

9

10

3

2
4

1

4

5
1

5
2

5
3

5
4 5
5

5
8

5
7

5
6

71

72

73

74

2

5

2
5

13

2
3

2
2

5
9

61

6
02
1

6

78

75

14

DAC0 (I/O)

DAC1 (I/O)

GNDA2

ADC0 (I/O)

ADC1 (I/O)

GNDA1

SW3 (I/O)

SW2 (I/O)

SW1 (I/O)

SW0 (I/O)

BOT4 (I/O)

BOT3 (I/O)

BOT2 (I/O)

BOT1 (I/O)

BOT0 (I/O)

BUZZER (I/O)

+USB_VDD

D-

D+

GND5G
N

D
4

+
V

B
A

T

S
P

I_
M

IS
O

 (
I/O

)

S
P

I_
M

O
S

I (
I/O

)

S
P

I_
S

C
L

K
 (

I/O
)

S
P

I_
A

D
D

R
4

 (
I/O

)

S
P

I_
A

D
D

R
3

 (
I/O

)

S
P

I_
A

D
D

R
2

 (
I/O

)

S
P

I_
A

D
D

R
1

 (
I/O

)

S
P

I_
A

D
D

R
0

 (
I/O

)

I2
C

_
S

D
A

 (
I/O

)

I2
C

_
S

C
L

 (
I/O

)

L
E

D
0

 (
I/O

)

L
E

D
1

 (
I/O

)

L
E

D
2

 (
I/O

)

L
E

D
3

 (
I/O

)

L
E

D
4

 (
I/O

)

L
E

D
5

 (
I/O

)

L
E

D
6

 (
I/O

)

L
E

D
7

 (
I/O

)

L
C

D
_

E
 (

I/O
)

L
C

D
_

A
0

 (
I/O

)

L
C

D
_

R
W

 (
I/O

)

L
C

D
_

R
E

S
 (

I/O
)

L
C

D
_

D
7

 (
I/O

)

L
C

D
_

D
6

 (
I/O

)

L
C

D
_

D
5

 (
I/O

)

L
C

D
_

D
4

 (
I/O

)

L
C

D
_

D
3

 (
I/O

)

L
C

D
_

D
2

 (
I/O

)

L
C

D
_

D
1

 (
I/O

)

L
C

D
_

D
0

 (
I/O

)

L
C

D
_

L
E

D
 (

I/O
)

L
C

D
_

C
E

1
 (

I/O
)

L
C

D
_

C
E

0
 (

I/O
)

W
A

K
E

U
P

R
E

S
E

T

+
V

in
2

+
V

in
1

G
N

D
3

ETH_TXP

ETH_TXN

ETH_TXCT

ETH_RXCT

ETH_RXP

ETH_RXN

ETH_LED0

ETH_LED1

ENC_B (I/O)

ENC_A (I/O)

MS_DATA (I/O)

MS_CLK (I/O)

KB_DATA (I/O)

KB_CLK (I/O)

GND1

TXD1 (I/O)

RXD1 (I/O)

R/W (I/O)

TXD0 (I/O)

RXD0 (I/O)

R3

10k

R

R4

10k

R

X8

MRUBBRS1-05SN2R

4

5

6

3

2

1

5

Цепь

3

1

2

4

Конт.

6

C71

0.1uF

VD1

30BQ015PBF
VD2

30BQ015PBF
VD3

30BQ015PBF

X1 PLS-2

C3

10uF

C11

10uF

C12

47uF

Z6

BLM21PG300SN1

Z7

BLM21PG300SN1

Z8

BLM21PG300SN1

C26

10uF

C21

0.1uF

C20

10uF

C38

10uF

C19

10uF

C10

10uF

X7
PLS-3R

123

SA9

IT-1181

CP2102

D5
6

8

26

12

25

24

2

7

29

11

9

3

28

27

4

5

1

23
PAD

REGIN

VBUS

DP

DN

GNDCTS

RTS

DTR

DSR

RI

DCD

RXD

TXD

nRST

SUSP

nSUSP

VDO

X/Y

D2

ADP3334ARZ

8

7

6

5

1

2

3

4

LD
O

GND

SD

IN2

IN1 OUT1

OUT2

FB

NC

R2

150k

R44

82k

SA1

IT-1181
R1

10k

C5

0.1uF

Z10
BLM21PG331SN1BLM21PG331SN1

Z4

VD14

K
P

-1
6

0
8

S
R

C
-P

R
VR

4
5

1
k

VD6

VD7

VD8

VD9

VD10

VD11

VD12

VD13

KP-1608SRC-PRV

R23
10k

RESET

R48

10k

R
R49

10k

R

LCD_CE(0)

LCD_CE(1)

LCD_D(0)

LCD_D(1)

LCD_D(2)

LCD_D(3)

LCD_D(4)

LCD_D(5)

LCD_D(6)

LCD_D(7)

LCD_RES

LCD_RW

LCD_A0

LCD_E

SW(3)

10k

R46
R

10k

R47
R

LCD_LED

LED(0)

LED(1)

LED(7)

KT1

KT2

LCD_CE(0)

LCD_CE(1)

LCD_A0

19

18

12

16

20

21

22

23

24

25

26

27

3

4

5

6

7

8

9

10

13

14

15

11

1

28

2

17

D3

MCP23S18-E/SO

PA0

PA1

PA3

PA4

PA5

PA7

PA6

PB0

PB1

PB2

PB3

PB4

PB5

PA2

PB6

PB7

nRESET

SDO

SDI

SCK

nCS

INTA

INTB

NC

NC1

NC2

VDD

GND

I/
O

 E
X

P
A

N
D

E
R

R53

10k

R
LED(0)

LED(1)

LED(7)

LCD_LED

EXP_nCS

LED(2)

SW(2)

LDM-HELPER-K1986BE234QI ver.2.02

1

"PWROFF"

"LOAD"

32,768kHz

KOR

D1.2D1.1

"Fo=6.5kHz"

"Fo=6.5kHz"

"Fo=6.5kHz"

"Fo=6.5kHz"

"Fo=6.5kHz"

"Fo=6.5kHz"

"Fo=6.5kHz"

"Fo=3kHz"

A

A(120 Ohm)

B

GND

GND

NC

D+

D-

+5V

24.02.21

LDM-SYSTEMS

LDM-HELPER-K1986BE234QI ver.2.02

LDM-SYSTEMS

LDM-SYSTEMS

LDM-SYSTEMS

LDM-SYSTEMS

L
D

M
-H

E
L

P
E

R

Master Module
K1986BE234QI

SA3(3:10 and 4:9) - Boot Mode Select on Module
SA3(5:8 and 6:7)  - Boot Mode Select on Main Board

Boot Mode Select:
"M(1..0) = 10 or 01 - USB/UART Load"
"M(1..0) = 00 - SWD"

M(0)

M(1)

A
G

N
D

A
G

N
D

V
0

P

V
0

N

V
1

P

V
1

N

V
2

N

V
2

P

V
R

E
F

 1
V

V
R

E
F

 1
V

I0
N

I0
P

I1
N

I1
P

I2
N

I2
P

I3
N

I3
P

N
C

N
C


