
+5Vext

+5V_U

+5Vusb

+5V

+3.3V

M1

+5V_U

+5V_U

+5V_U

+3.3Va

+3.3V

+3.3V

+3.3Va

+3.3Va

+3.3V

+3.3V

+3.3V

+3.3V

+
5

V

+
5

V

+5Vext

+3.3V

+3.3V

+VBAT

+5Vusb

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3Va

+VBAT

+3.3V

Лист Листов

Копировал

П
о

д
п.

 и
 д

а
та

И
н

в.
 №

д
уб

л
.

В
за

м
. 

и
н

в.
№

П
о

д
п.

 и
 д

а
та

И
н

в.
 №

по
д

л
.

Гл.конст.

Утв.

Н. контр.

Нач.лаб.

Пров.
Разраб.

Изм. Лист ДатаПодп.№ докум.
МасштабМассаЛит.

С
пр

а
в.

 №
П

е
р

в.
 п

р
и

м
е

н
.

Формат А1

1986BE3T

D1
234

231

232

229

230

227

228

225

226

223

224

222

221

220

219

218

PA0

PA1

PA2

PA3

PA4

PA5

PA6

PA7

PA8

PA9

PA10

PA11

PA12

PA13

PA14

PA15

PB11

PB10

PB4

PB5

PB6

PB7

PB8

PB9

PB3

PB13

PB12

PB14

PB15

PB0

PB1

PB2

MCU

215

214

213

212

211

210

209

208

207

206

205

204

202

203

200

201

1986BE3T

D1

80

78

79

76

77

74

75

72

73

124

123

125

121

110

107

108

MCU

PD2

PD1

PD0

PD15

PD14

PD12

PD13

PD3

PD9

PD8

PD7

PD6

PD5

PD4

PD10

PD11

PC15

PC14

PC13

PC12

PC11

PC10

PC9

PC8

PC7

PC6

PC5

PC4

PC3

PC2

PC1

PC0

103

104

101

102

99

100

97

98

96

95

94

93

92

91

90

89

1986BE3T

D1
81

82

83

22

24

25

63

62

28

29

30

31

32

33

34

36

PE0

PE1

PE2

PE3

PE4

PE5

PE6

PE7

PE8

PE9

PE10

PE11

PE12

PE13

PE14

PE15

PF11

PF10

PF4

PF5

PF6

PF7

PF8

PF9

PF3

PF13

PF12

PF14

PF15

PF0

PF1

PF2

MCU

38

35

40

37

41

44

43

46

45

48

47

49

50

51

52

58

1986BE3T

D1
196

197

194

195

192

193

190

191

188

189

186

184

185

182

183

181

PG0

PG1

PG2

PG3

PG4

PG5

PG6

PG7

PG8

PG9

PG10

PG11

PG12

PG13

PG14

PG15

PH11

PH10

PH4

PH5

PH6

PH7

PH8

PH9

PH3

PH13

PH12

PH14

PH15

PH0

PH1

PH2

MCU

127

126

129

128

131

135

132

134

137

136

139

138

141

140

142

143

1986BE3T

D1
19

18

168

166

12

15

169

172

9

173

14

167

69

68

TXP1

TXN1

TXP2

TXN2

RXP1

RXN1

RXP2

RXN2

EXRES11

EXRES12

CM1

CM2

DP

DN

PI11

PI10

PI4

PI5

PI6

PI7

PI8

PI9

PI3

PI13

PI12

PI14

PI15

PI0

PI1

PI2

MCU

146

147

148

149

150

151

152

153

154

156

155

158

157

160

159

162

1986BE3T

D1

20
RSTBYP

NC6
115

60
NC5

187
NC9

NC8
180

122
NC7

NC4
56

54
NC3

NC2
10

6
NC1

88

86

87

65

64

23

109

111

112

113

114

119

120

117

nRESET

OSC_IN

OSC_OUT

WAKEUP

STANDBY

ITCMLAEN

MICIN

INP2

INM2

INP1

INM1

OUTP

OUTM

BIAS

NC0

SHDN

TRST

JTAGEN

DUcc

EXP_POR

TBUSA1

TBUSA2

TCK

TMS

TDI

TDO

MCU

233

236

235

238

237

61

55

66

13

174

67

2

1986BE3T

D1

VSS1A2

VSS1A1
16

21

116

71

240

216

199

161

144

130

106

84

53

39

26

1

MCU
GND

VSS1A1

AGND

AGND1

VDD3A1

VDD2A1

VDD1A1

AUcc1

AUcc

Ucc

7

8

17

118

70

239

217

198

164

145

133

105

85

57

42

27

3
VDD4A1

BUcc
59

170

171

175

179

VDD1A2

VDD2A2

VDD3A2

VDD4A2

Ucc

Ucc

Ucc

Ucc

Ucc

Ucc

Ucc

Ucc

Ucc

Ucc

VSS3A1

VSS1A2

VSS4A1

VSS2A2

11

4

5

163

165

176

177

178

VSS4A2

VSS3A2

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

VSS2A1

VD4

1kR
20

33uF

C11

10uF

C12

PLS-2
X1

30BQ015PBF

VD1

30BQ015PBF

VD2

30BQ015PBF

VD3
10k

R13

IT-1181

SA1

7.5k
R18

IHLP2020BZ-01 3.3uH
L1

2.4k
R19

10uF

C9

ST1S10PHR

D2

9
PAD

GNDA

SW

Vfb

Sync

Vina

Vinsw

INH

GNDP

D
C

/D
C

7

3

5

48

2

6

1

0.1uF

C10

100
R14

BLM21PG331SN1
Z7

33uF

C14

10uF

C15

0.1uF

C16

LDM-HELPER-MODULE 4*SCSL-20
X2

14

75

78

6

2
1

6
0

61

5
9

2
2

2
3

13

2
5

5

2

74

73

72

71

5
6

5
7

5
8

5
5

5
45
3

5
25
1

4

1

2
4

3

10

9

4
1

4
2

4
3

4
4

4
5

4
6

4
7

4
83
8

3
7

2
8

4
03
6

3
5

3
4

3
3

3
23
1

3
0

2
9

2
7

2
6

3
9

8

7

5
0

4
9

20

19

18

16

15

17

12

11

79

80

63

62

65

70

69

68

67

66

76

77

64

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)

BLM21PG300SN1
Z1

BLM21PG300SN1

Z2 BLM21PG300SN1
Z3

BLM21PG300SN1

Z4 BLM21PG300SN1
Z5

BLM21PG300SN1

Z6 BLM21PG300SN1
Z8

D3

K9F1G08U0D-SIB0

17

16

13

29

30

31

32

41

42

43

44

9

8

18

19

7

36 37

12

N
A

N
D

 F
L

A
S

H

nWP

nRE

nCE

ALE

CLE

R/nB IO7

IO6

IO4

IO3

IO2

IO0

IO1

VCC

IO5

nWE

GND

GND VCC

V
D

16

MRUBBRS1-05SN2R

X10

1

2

3

6

5

4

KOR

GND

NC

Dp

Dn

+5V

6

Конт.

4

2

1

3

Цепь

5

P
G

B
10

10
60

3M
R

V
D

15

470

R41

470
R40

0.1uF

C46

10k

R39

10uF

C43

CP2102

D6
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

33uF

C18

10uF

C21

0.1uF

C25

10uF

C24

33uF

C19

33uF

C20

0.1uF

C28

0.1uF

C30

0.1uF

C34

0.1uF

C36

0.1uF

C38

0.1uF

C33

0.1uF

C35

0.1uF

C37

0.1uF

C29

0.1uF

C39

BLM21PG331SN1
Z9

33uF

C26

10uF

C27

82

R1

82
R2

6.8nF

C1

6.8nF

C2
10nF

C7

0*

R9

ETH_RXp(0)

ETH_RXn(0)

ETHuRXp(0)

ETHuRXn(0)

82

R3

82
R4

6.8nF

C3

6.8nF

C4
10nF

C8

0*

R10

ETH_RXp(1)

ETH_RXn(1)

ETHuRXp(1)

ETHuRXn(1)

51
R5

51
R6

0.1uF

C5
10

R11
ETH_TXp(0)

ETH_TXn(0)

10

R12
ETH_TXp(1)

ETH_TXn(1)

51
R7

51

R8

0.1uF

C6

12.4k
R16

12.4k
R17

ETH_R100(0)

ETH_R100(1)

ETH_TXp(0)

ETH_TXp(1)

ETH_TXn(0)

ETH_TXn(1)

ETHuRXp(0)

ETHuRXp(1)

ETHuRXn(0)

ETHuRXn(1)

ETH_R100(0)

ETH_R100(1)

ETH_CM(0)

ETH_CM(1)

D(16)

D(17)

D(18)

D(19)

D(24)

D(25)

D(26)

D(27)

D(28)

D(29)

D(30)

D(31) PRD/PRM_D

PRD/PRM_C

PRDD-/OUT3-

PRDD+/OUT3+

PRDC-/OUT4-

PRDC+/OUT4+

PRMC+

PRMC-

PRMD+

PRMD-

IN3+

IN3-

IN4+

IN4-

D(20)

D(21)

D(22)

D(23)

P
R

D
/P

R
M

_D

P
R

D
/P

R
M

_C

P
R

D
D

-/
O

U
T

3-

P
R

D
D

+
/O

U
T

3+

P
R

D
C

-/
O

U
T

4-

P
R

D
C

+
/O

U
T

4+

P
R

M
C

+

P
R

M
C

-

P
R

M
D

+

P
R

M
D

-

IN
3+

IN
3-

IN
4+

IN
4-

D(0)

D(1)

D(2)

D(3)

D(4)

D(5)

D(6)

D(7)

D(8)

D(9)

D(10)

D(11)

D(12)

D(13)

D(14)

D(15)

D(16)

D(17)

D(18)

D(19)

D(20)

D(21)

D(22)

D(23)

D(24)

D(25)

D(26)

D(27)

D(28)

D(29)

D(30)

D(31)

A(2)

A(3)

A(4)

A(5)

A(6)

A(7)

A(8)

A(9)

A(10)

A(11)

A(12)

A(13)

A(14)

A(16)

A(17)

A(18)

A(19)

A(2)

A(3)

A(4)

A(5)

A(6)

A(7)

A(8)

A(9)

A(10)

A(11)

A(12)

A(13)

A(14)

A(16)

A(17)

A(18)

A(19)

nBE(0)

nBE(1)

nBE(2)

nBE(3)

nWE

nRD

nCE(0)

nCE(0)

nWE

nRD

ETH_RXn(0)

ETH_RXp(0)

ETH_RXCT(0)

ETH_CM(0)

ETH_CM(1)

ETH_RXCT(1)

ETH_RXCT(0)

ETH_TXCT(0)

ETH_TXn(0)

ETH_TXp(0)

A(2)

A(3)

A(4)

A(5)

A(6)

A(7)

A(8)

A(9)

A(10)

A(11)

A(12)

A(13)

A(14)

A(16)nWE

nRD

nCE(1)

D(0)

D(1)

D(2)

D(3)

D(4)

D(5)

D(6)

D(7)

nWE

ALE

R/nB

nRD

ALE

10k

R23

10k

R22

A(17)

A(18)

A(19)

nCE(0)

nCE(1)

nWP

nWP

USBDp

USBDn

USBDp

USBDn

P
G

B
10

10
60

3M
R

V
D

5

P
G

B
10

10
60

3M
R

V
D

6

RXD(0)

RXD(1)

TXD(0)

TXD(1)

R/W

KB_CLK

KB_DATA

MS_CLK

MS_DATA

ENC_A

ENC_B

ETH_LEDa(0)

ETH_LEDb(0)
nR

E
S

E
T

W
ak

eU
p

LC
D

_C
E

(0
)

LC
D

_C
E

(1
)

LC
D

_L
E

D

LC
D

_D
(0

)

LC
D

_D
(1

)

LC
D

_D
(2

)

LC
D

_D
(3

)

LC
D

_D
(4

)

LC
D

_D
(5

)

LC
D

_D
(6

)

LC
D

_D
(7

)

LC
D

_R
E

S

LC
D

_R
W

LC
D

_A
0

LC
D

_E

LE
D

(0
)

LE
D

(1
)

LE
D

(2
)

LE
D

(3
)

LE
D

(4
)

LE
D

(5
)

LE
D

(6
)

LE
D

(7
)

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
LK

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)

DAC(0)

DAC(1)

VD7

VD8

VD9

VD10

VD11

VD12

VD13

KP-1608SRC-PRV

VD14

10k

R26
R

470

R37
R

SA3

SA2

10k

R27

470

R38

SA5

SA6

IT-1181

S
A

4

1k

R25

R

1k

R24

R

PLS-3R
X4

3 2 1

PLS-12R

X9

GND

Цепь

nTRST

GND

VTref

TDI

TMS

TCK

RTCK

TDO

nSRST

DBGRQ

DBGACK

Конт.

1

2

3

4

5

6

7

8

9

10

11

12

10k

R
45 RR 10k

R
46 RR

DAC(0)

DAC(1)

SPI_SCLK

SPI_MOSI

SPI_MISO

D(0)

D(1)

D(2)

D(3)

D(4)

D(5)

D(6)

D(7)

D(8)

D(9)

D(10)

D(11)

D(12)

D(13)

D(14)

D(15)

SW(0)

SW(1)

SW(2)

SW(3)

LCD_D(0)

LCD_D(2)

LCD_D(1)

LCD_D(4)

LCD_D(3)

LCD_D(6)

LCD_D(5)

LCD_D(7)

LCD_RES

LCD_RW

LCD_A0

LCD_E

O32kHz(0)

O32kHz(1)

O16MHz(0)

O16MHz(1)

O25MHz(0)

O25MHz(1)

SMD05032C4 16MHz

ZQ1

21

34
OSC2

NC2OSC1

NC1

12pF

C13

12pF

C17

SMD03215C2 32.768kHz

ZQ2

SMD06035C2 25MHz

ZQ3

12pF

C32

12pF

C23

22pF

C31

22pF

C22
O16MHz(0)

O16MHz(1) O32kHz(0) O32kHz(1)

O25MHz(0) O25MHz(1)

LCD_CE(0)

LCD_CE(1)

LCD_LED

BUZZER

R/nB

A(15)/CLE

A(15)/CLE

A(15)/CLE

TXD(0)

RXD(0)

PLS-3R

X5

3
2

1

PLS-3R

X6

3
2

1

RXD(1) TXD(1)

CAN_RX CAN_TX

UART_RX UART_TX

CAN_RX

CAN_TX

UART_TX

UART_RX

nBE(0)

nBE(1)

nBE(2)

nBE(3)

KB_DATA

KB_CLK

MS_CLK

MS_DATA

ENC_A

ENC_B

R/W

ADC(0)

ADC(1)

TMR4_CH1

TMR4_CH1n

SPI_ADDR(0)

SPI_ADDR(1)

SPI_ADDR(2)

SPI_ADDR(3)

SPI_ADDR(4)

T
M

R
4_

C
H

1

T
M

R
4_

C
H

1n

BOT(0)

BOT(1)

BOT(2)

BOT(3)

BOT(4)

A(15)/CLE

LED(0)

LED(1)

LED(2)

LED(4)

LED(5)

LED(6)

LED(7)

LED(0)

LED(1)

LED(2)

LED(3)

LED(4)

LED(5)

LED(6)

LED(7)

BOT(0)

BOT(1)

BOT(2)

BOT(3)

BOT(4)

0
R21

JTAG_nTRST

JTAG_TDO

JTAG_TDI

JTAG_TCK

JTAG_TMSnRESET

WakeUp

10k
R15

RXD(0)

TXD(0)

JTAG_nTRST

JTAG_TDO

JTAG_TDI

JTAG_TCK

JTAG_TMS

nRESET

SPI_ADDR(0)

SPI_ADDR(1)

SPI_ADDR(2)

SPI_ADDR(3)

SPI_ADDR(4)

SPI_SCLK

SPI_MOSI

SPI_MISO

10k

R30

R

SW(0)

SW(1)

SW(2)

SW(3)

IT-1181

SA7

470

R31

10k

R32

10k

R33

TMR4_CH1

TMR4_CH1n

KB_CLK

KB_DATA

MS_CLK

MS_DATA

10k

R35

10k

R36

ENC_A

ENC_B

PLS-20R

X
3

Ц
е

пь
К

о
нт

.

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

ETH_LEDa(0)

ETH_LEDa(1)

ETH_LEDb(0)

ETH_LEDb(1)

PLD2-12R

X8

12

11

10

9

8

7

6

5

4

3

2

1

Конт. Цепь

PLD2-12R

X7

12

11

10

9

8

7

6

5

4

3

2

1

Конт. Цепь

ETH_RXp(1)

ETH_RXn(1)

ETH_RXCT(1)

ETH_LEDa(1)

ETH_LEDb(1)

ETH_TXCT(1)

ETH_TXn(1)

ETH_TXp(1)

MICIN

INp(2)

INp(1)

INm(2)

INm(1)

OUTp

OUTm

BIAS

MICIN

BIAS

INp(1)

INm(1)

INp(2)

INm(2)

OUTp

OUTm

0.1uF*

C40

0.1uF*

C44

0.1uF*

C41

0.1uF*

C45

0.1uF*

C42

10k*
R42

51*
R43

51*
R44

10k

R28

R

10k

R29

R

10k

R34

R

10k
R48

10k
R49

CY62157EV30LL-45ZXIT

D4

34

12

17

41

6

7

8

9

10

13

14

15

16

29

30

31

32

35

36

37

38

33

11

39

40

5

4

3

2

1

44

43

42

28

27

26

25

24

23

22

21

20

19

18

Vcc

nBHE

nBLE

Vcc

A13

A1

A5

A4

A0

A2

A3

A18

A11

A12

A14

A15

A16

A17

A7

A6

A8

A9

A10

S
R

A
M

GND

IO4

IO15

IO0

GND

nWE

nOE

nCE

IO14

IO13

IO12

IO11

IO10

IO9

IO8

IO5

IO6

IO7

IO3

IO2

IO1

CY62157EV30LL-45ZXIT

D5

34

12

17

41

6

7

8

9

10

13

14

15

16

29

30

31

32

35

36

37

38

33

11

39

40

5

4

3

2

1

44

43

42

28

27

26

25

24

23

22

21

20

19

18

Vcc

nBHE

nBLE

Vcc

A13

A1

A5

A4

A0

A2

A3

A18

A11

A12

A14

A15

A16

A17

A7

A6

A8

A9

A10

S
R

A
M

GND

IO4

IO15

IO0

GND

nWE

nOE

nCE

IO14

IO13

IO12

IO11

IO10

IO9

IO8

IO5

IO6

IO7

IO3

IO2

IO1

LED(3)

A(31)

A(31)

A(31)

4.7uF

C47

4700pF

C48

SRAM 8Mbit

OUTM

OUTP

INM2

INP2

INM1

INP1

BIAS

MICIN

GND

GND

GND

GND

TXP

TXN

TXCT

LEDB

LEDA

RXCT

RXN

RXP

GND

GND

GND

GND

L
D

M
-H

E
L

P
E

R

CAN
UART

"PwrOFF"

LDM-HELPER-K1986BE3TK ver.1.02

LDM-HELPER-K1986BE3TK ver.1.02

LDM SYSTEMS

LDM SYSTEMS

LDM SYSTEMS

LDM SYSTEMS

24.10.20

LDM SYSTEMS

Master Module
K1986BE3TK

1

P
R

D
D

+
/O

U
T

3
+

P
R

D
D

-/
O

U
T

3
-

P
R

D
/P

R
M

 C

P
R

D
/P

R
M

 D

G
N

D

G
N

D

G
N

D

G
N

D

P
R

D
C

-/
O

U
T

4
-

P
R

D
C

+
/O

U
T

4
+

+
5

V

+
5

V

P
R

M
C

+

P
R

M
C

-

P
R

M
D

+

P
R

M
D

-

IN
3

+

IN
3

-

IN
4

+

IN
4

-


