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Модуль
управления

Схема электрическая
принципиальная

ООО
"Донбасс Энергосервис"

Вход ВЧ сигнала

GND

a14
a15
a16
a17
a18
a19
a20

a13

a1
a2
a3
a4
a5
a6
a7
a8
a9
a10
a11
a12

a21
a22
a23
a24
a25
a26
a27
a28
a29
a30
a31
a32

J1A

09 03 164 6921

PGND

Выход на УМ
Частота ПРД на УМ

RF_INPUT

2Fprd
PUSK_UM

Pusk_KN
Manipul
Ostanov
BIP
PUSk_RZ
Transistor_MZP

485 RX+LP
485 RX-LP
485 TX+LP
485 TX-LP

Связь с лицевой платой

INT_LP

InTestBIP

InTestPusk_RZ

InTestManipul
InTestPusk_KN

OUT_SOUND

Izm_I_U

PreduprSign_MZP
AvarNeispr_MZP

Reserv1_MZP
Reserv2_MZP

Вход с платы внешн соединений

GND

VCC5

c14
c15
c16
c17
c18
c19
c20

c13

c1
c2
c3
c4
c5
c6
c7
c8
c9
c10
c11
c12

c21
c22
c23
c24
c25
c26
c27
c28
c29
c30
c31
c32

J1B

09 03 164 6921

GND

OUT_SOUND

+
C191

470x16

C43
0,1

GND
GND

C45
100pF

+24V

+
C48

470x35

C49
0,1

GND

C50
100pF

485 RX+LP
485 RX-LP
485 TX+LP
485 TX-LP

Связь с лицевой платой

INT_LP

RF_INPUT

Pusk_KN
Manipul
Ostanov
BIP
PUSk_RZ
Transistor_MZP

2Fprd
PUSK_UM

PGND

InTestOstanov

Izm_I_U

PreduprSign_MZP
AvarNeispr_MZP

J4

Socket

GND

RF_filter +IN13

-IN12

OUT1 1

+VS 8

-VS 4

U22A

AD8022AR

-IN26

+IN25 OUT2 7

U22B

AD8022AR

-IN26

+IN25 OUT2 7

U23B

AD8022AR

+IN13

-IN12

OUT1 1

+VS 8

-VS 4

U23A

AD8022AR

C161
1n

R102
16k

C162
1n

GND

R86
8k

R84
10k

GND
C163

1n

R104
16k

C164
1n

GND

R87
8k

R88
0

GND

R100
10kC167

100p

+ C170
47,0x16 C1730,1

C179
100p

+ C176
47,0x16

C175
0,1

L12
10mkH

L15
10mkH

GND

+12V

-12V

R89
0

R90
470

R91
470

C165
100p

C169
100p

GND

ФВЧ ~20кГц

ФНЧ (1 МГц)

C168
100p

+ C172
47,0x16

C174

0,1

C180
100p

+ C178

47,0x16

C177

0,1

L13
10mkH

L16
10mkH

+12V

-12V

GND

R98
470

C166
100p

C171
100p

GND

R96
470

R92
0

R85
1k

GND
TP

30
TP31

TP34

TP32

IN_RF

GND

+IN13

-IN12

OUT1 1

+VS 8

-VS 4

U26A

AD8022AR

C199
100p

+ C197
47,0x16

C198

0,1

C202
100p

+ C200

47,0x16

C201

0,1

L17
10mkH

L18
10mkH

+12V

-12V

GND

1
2
3

R103

10k
R164

100k 1
23

R165
10k

GND

+VIN16

-VIN1 -VO 10

+VO 9

D
C

/D
C

COM 8

U24

TEL2-2422

+24V

GND GND

+

C183

100x35

GND

C184

1uF

GND

TP35
R105
1.5k, 0.25W

GND

LD11
L-312YD

+12V

+

C181

100x35

GND

C182

1uF

GND

TP36

R106
1.5k, 0.25W

GND

LD10
L-312YD

-12V

TP37

R212
10K

Приёмопередатчик ВЧ защит
"УПЗ-Д"

C58
0,1

R21
10K

GND

S2

1
23

R33
20k

GND

TP21

R72
10k

C157

2,2

GND

D4
1n5819

D3
1n5819

+12V

-12V

Свой

40дБ

Вход сигнала
RF_INPUT

GAP1
EC75X

GND

TP1

D5

1.5ke47CA

GND

IN6

S12

S28

GND3

+UL 5

D 1

+U 4

-U 7

A
D

G
41

9B
N

U17

ADG419

RF_filter

GND

R16
10K

VCC5

GNDGND

GND

C46
0,1

C47
0,1

C44
0,1

TP4

S2

S1 R17
10K

GND

R18
0

PUSK_UM

TP27

TP29

TP25

+12V

-12V

GND
R205
0

S1

1
23

R56
20k

GND

Чужой
2W резисторы выводные E24

LD1
+5V

R77
510

GND

VCC5

LD8
+3.3V

R97
220

GND

TP13
TP10

LD9
+24V

R101
4.7k

GND

+24V
TP16

VCCIO

PUSK_UM

R214
1M R215
1M

R213
1M

S1

-IN26

+IN25 OUT2 7
U26B

AD8022AR
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ADC_D12
ADC_D13

OF

ADC_D8
ADC_D9
ADC_D10
ADC_D11

ADC_D0
ADC_D1
ADC_D2
ADC_D3
ADC_D4
ADC_D5
ADC_D6
ADC_D7

C26

0,1

+

C29

47,0x10

C27

0,1

C14
0,1

C12

0,1

VS1

VS4
VS17

VS20

VS21

VS24
VS26
VS29

VS30

IN_CLK2

IN_CLK3

SYNC 5

VREF 6

OUT0 28

OUT0 27

GND31 RSET 32

OUT1 23

OUT1 22

OUT2 19

OUT2 18

S0 25

S1 16

S2 15

S3 14
S4 13

S5 12

S6 11

S7 10
S8 9
S9 8

S10 7

U4

AD9513BCPZ

L4

10mkH

C2
1nF

L1
10mkH

+ C25
47,0x10

R4
510

C15
1,0

+ C22
47,0x10

GND1

GND2

VDD4 CLK 3
U5

O 10.0-JT75-A-A-3.3

R6 27
C28

1,0

C16
0,1

R1 51

1

4 3

5
T1

ETC1-1-13

C4
2,2

C9
1,0

C36
0,1

R2 51

R5
1K

+ C10
47,0x10

R11
4,12K

R9
27

C17
1,0

C21
0,1

+ C24
47,0x10

INPUT3 OUTPUT 2

ADJ/GND1

VR5

LD1117AS33TR

L3

10mkH

C40
0,1

C13
0,1

R8 27

R7
10K

+ C23
47,0x10

C18
0,1

L2

47mkH

C41
1,0

C33
0,1

C6
0,1C7 1,0

C20
1,0

C1
2,2

C30

0,1

C39
1,0

C32

0,1

INPUT3 OUTPUT 2

ADJ/GND1

VR4

LD1117AS33TR

IN8

DIS7

VOP 4

VON 5

REF 2

+VS3 -VS 6

FB1

U1

ADA4941-1YRZ
C8
0,1

+ C35
47,0x10

SENSE30

VCM31

VDD7

VDD32

AIN+1

AIN-2

GND8

CLK 9

SHDN10

D0 12

D1 13
D2 14
D3 15

D4 16

D5 17

D6 18
D7 19
D8 22

D9 23

D10 24

D11 25
D12 26

D13 27

OGND 20

OVDD 21

OF 28

OE11

MODE29

REFH3

REFH4

REFL5

REFL6

U3

LTC2246CUH

R10
27

C3 1,0

+ C42
47,0x10

C19
0,1

C37
1,0

C31

1,0

C11

1,0

C5
2,2

C38
0,1

+

C34

47,0x10

VCCIOVCC5

VCC5

ADC_D13
ADC_D12

OF

CLK_ADC

ADC_D9
ADC_D10
ADC_D11

ADC_D0
ADC_D1
ADC_D2
ADC_D3
ADC_D4
ADC_D5
ADC_D6
ADC_D7
ADC_D8

CLK_FPGA2

CLK_FPGA1

IN_RF

R3
1k

D1
BAS32L

D2
BAS32L

R53
11k

R80
11k

R55
1k

R81
1k

GND

GND

+12V

-12V

R75
240

R78
240

TP28

LD13

L-312RD

OF
R166

27

R167
220

1 32

Q1

DTC144EKA

VCCIO

R209
0

R208*

0

OF
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MUU.0115

L8

10mkH

R54
1K

+ C70
47,0x10

SDA7

SCL6

Vdd 1

Vout 4

SYNC5

GND 8

U9

AD5310BRM
Version: 1.0
ALTER EP3C40Q240

RUP2111

RDN2112
IO_VB4N3_93/DIFFIO_B28p93
IO_VB4N3_94/DIFFIO_B28n94

IO_VB4N3_98/DIFFIO_B32p98

IO_VB4N3_99/DIFFIO_B32n/DQS4B/CQ5B/DPCLK499

IO_VB4N3_100/DIFFIO_B34p100
IO_VB4N2_103/DIFFIO_B35p103
IO_VB4N2_106106

IO_VB4N0_113/DIFFIO_B48n/DQS0B/CQ1B/CDPCLK3113

IO_VB4N0_117/PLL4_CLKOUTp117

IO_VB4N0_118/PLL4_CLKOUTn118

IO_VB3N3_68/DIFFIO_B6p/DQS1B/CQ1B#/CDPCLK268

IO_VB3N2_69/PLL1_CLKOUTp69

IO_VB3N2_70/PLL1_CLKOUTn70

IO_VB3N1_78/DIFFIO_B16p/DQS3B/CQ3B#/DPCLK278
IO_VB3N1_80/DIFFIO_B17n80

IO_VB3N1_81/DIFFIO_B18p81

IO_VB3N1_82/DIFFIO_B18n82

IO_VB3N1_83/DIFFIO_B21n/DQS5B/CQ5B#/DPCLK383

IO_VB3N0_87/DIFFIO_B27p87
IO_VB3N0_88/DIFFIO_B27n88

RUP151

RDN152
IO_VB2N0_37/DIFFIO_L28p37

IO_VB2N0_38/DIFFIO_L28n38

IO_VB2N0_41/DIFFIO_L32p41

IO_VB2N0_43/DIFFIO_L33n43
IO_VB2N1_44/DIFFIO_L34p/DQS1L/CQ1L#/DPCLK144
IO_VB2N1_45/DIFFIO_L34n45

IO_VB2N2_49/DIFFIO_L44p49

IO_VB2N3_5555

IO_VB2N3_5757

IO_VB1N1_9/DIFFIO_L7p/DQS2L/CQ3L/CDPCLK09
IO_VB1N1_14/DIFFIO_L10p/FLASH_nCE/nCSO14

IO_VB1N3_2121
RUP3 126
RDN3 127

DIFFIO_R32n 144

DIFFIO_R32p 145

IO_VB5N3_128 128

IO_VB5N3_131/DIFFIO_R53n 131
IO_VB5N3_132/DIFFIO_R53p 132

IO_VB5N3_134/DIFFIO_R51n 134

IO_VB5N2_135/DIFFIO_R51p 135

IO_VB5N2_137/DIFFIO_R46p 137
IO_VB5N0_143/DIFFIO_R33p/DQS1R/CQ1R#/DPCLK6 143

DIFFIO_R24p 164

DIFFIO_R27n 159

DIFFIO_R27p 160
IO_VB6N3_162/DIFFIO_R24n/nCEO 162

IO_VB6N3_166/DIFFIO_R23n/DQS0R/CQ1R/DPCLK7 166

IO_VB6N1_171/DIFFIO_R12n/nWE 171

RUP4 187
RDN4 188

IO_VB7N0_183/DIFFIO_T49p/DQS0T/CQ1T/CDPCLK6 183

IO_VB7N0_185/PLL2_CLKOUTn 185

IO_VB7N1_186/PLL2_CLKOUTp 186

IO_VB7N2_197/DIFFIO_T38p 197

IO_VB8N0_217/DIFFIO_T22n 217

IO_VB8N3_239/PLL3_CLKOUTn 239

IO_VB8N3_240/PLL3_CLKOUTp 240

U8B

&

&

&

&

IN1
IN2 OUT 3

IN4

IN5 OUT 6

IN9

IN10 OUT 8

OUT 11IN12
IN13

VCC 14

GND 7

U11

74AC00SC

C69

0,1

C65
0,1

VCCIO

VCCIO

ADC_D13
ADC_D12

OF

ADC_D9
ADC_D10
ADC_D11

ADC_D0
ADC_D1
ADC_D2
ADC_D3
ADC_D4
ADC_D5

ADC_D6
ADC_D7
ADC_D8

MC_D0
MC_D1
MC_D2
MC_D3
MC_D4
MC_D5
MC_D6
MC_D7
WR_RD

WR

MC_A5
MC_A4
MC_A3
MC_A2
MC_A1
MC_A0

MC_A6

nCS

OUT2

OUT3

OUT1

OUT4

+C71
470x10

TP9

TP2

TP3

TP6

TP7

+ C77
47,0x10

-IN26

+IN25 OUT2 7
U10B

AD8022AR
R60

18K

L9
10mkH

C74 2,2R59

2,7K

C76
0,1

R57

2,7K
C73
2.7nF

C75

2.7nF

C72 12nF

+IN13

-IN12

OUT1 1

+VS 8

-VS 4

U10A

AD8022AR

C68 12nF

R58

18K

VCC5

OUT_SOUND

+C78
470x10

TP8

TP5

R168
10K

R169
0

VCC5

C113
0,1

C121
0,01

C97
0,1

C99
0,01

C107
0,1

C96
1,0

+ C127
47,0x10

C120
0,1

C110
0,1

C100
1,0

+ C125
47,0x10

C112
1,0

+ C124
47,0x10

C106
1,0

C119
1,0

C98
0,1

C123
1,0

C111
0,01

C104
0,1

INPUT3 OUTPUT 2

ADJ/GND1

U14

LM1086IS-3.3

C115
1,0

C116
0,1

C118
0,01

C101
0,1

C109
1,0

C102
0,01

C103
1,0

C122
1,0

C105
0,01

C114
0,01

C108
0,01

+ C126
47,0x10

C117
0,1

VCCIO

VCCINTC133
0,01

C144
0,01

C139
0,01

C142
1,0

C134
1,0

C140
1,0

C145
1,0

C141
0,01

VIN3

GND1

VOUT 2
U15

FAN1112D

C130
0,01

C143
1,0

C137
1,0

C131
1,0

+ C148
220,0x6.3

+ C147
220,0x6.3

C136
0,01

C129
0,1

+ C146
47,0x10

C135
0,1

C132
0,1

C128
0,1

C138
0,1

VCCIO

C83
1,0

C90
0,1

Z3

BLM21BD222

C81
0,1

C80
0,1

INPUT1

GND2

OUT 3
U13

LF25CDT

C82
0,1+ C89

47,0x10

C84
0,1+ C88

47,0x10

Z1

BLM21BD222

C91
1,0

C92
0,1

VCCA1

VCCA3

VCCIO

C87
0,1

C95
0,1

C94
1,0

Z4

BLM21BD222

C85
0,1

Z2

BLM21BD222

C93
0,1

C86
1,0

VCCA2

VCCA4

LD4

ОСНОВНОЙ
LD5

LOW
LD6

HIGH

OUT1

OUT2

OUT3

R93
220

R94
220

R95
220

LD2

ДОПОЛНИТЕЛЬНЫЙ

OUT4
R20
220

VCCIO

LD2, LD4, LD5, LD6: L-7104YD
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MUU.0115

TDI
TCK
TMS
TDO
DCLK
C_D
nST
nCE
nCON

DATA

MS1
MS2

MS0

CLK_ADC

CLK_FPGA2

TDO

DATA

nCS

C_D

DCLK

TMS

nST

MS0

nCON

MS1

MS2

ASDO

nCE

TCK

TDI

CLK_FPGA1

ASDO
TD0
TD1
TD2
TD3
TD4
TD5
TD6
TD7

TD0
TD1
TD2
TD3
TD4
TD5
TD6
TD7

R68
10K

R66
10K

R61 1K

1
2

3
4

5
6

7
8

9
10

X2

PLD10-G

R63 1KR64
1K

Version: 1.0
ALTER EP3C40Q240

TDI26

TCK27

TMS28

TDO29
UDCLK23
CONF_DONE153

nSTATUS17

IO_VB7N2_194/DIFFIO_T41p/PADD2 194

IO_VB7N2_196/DIFFIO_T38n/PADD3 196

IO_VB7N2_200/DIFFIO_T37p/PADD4/DQS2T/CQ3T/DPCLK8 200

IO_VB7N2_201/DIFFIO_T36n/PADD5 201
IO_VB7N3_202/DIFFIO_T36p/PADD6 202

IO_VB7N3_207/DIFFIO_T29p/PADD12/DQS4T/CQ5T/DPCLK9 207

IO_VB8N0_214/DIFFIO_T24p/PADD17/DQS5T/CQ5T#/DPCLK10 214

IO_VB6N0_176/DIFFIO_R4n/PADD20/DQS2R/CQ3R/CDPCLK5 176nCE30

nCONFIG25

DATA024

IO_VB1N1_12/DIFFIO_L8n/DATA1/ASDO12

IO_VB8N0_218/DIFFIO_T20n/DATA2218

IO_VB8N1_219/DIFFIO_T20p/DATA3219
IO_VB8N1_221/DIFFIO_T19p/DATA4221

IO_VB8N2_226/DIFFIO_T11p/DATA5226

IO_VB8N2_231/DIFFIO_T8p/DATA6231

IO_VB8N2_232/DIFFIO_T7n/DATA7232
IO_VB8N3_236/DIFFIO_T3p/DATA12/DQS1T/CQ1T#/CDPCLK7236
IO_VB8N1_224/DIFFIO_T16n/DATA14/DQS3T/CQ3T#/DPCLK11224

MSEL0155

MSEL1157
MSEL2158

CLK0 31

CLK1 32

CLK2 33

CLK3 34

CLK4 152
CLK5 151

CLK6 150

CLK7 149

CLK8 209
CLK9 210

CLK10 211

CLK11 212

CLK12 92

CLK13 91
CLK14 90
CLK15 89

U8C

1
2

3
4

5
6

7
8

9
10

X1

PLD10-G R70
10K

C79
0,1

R71
27

nCS1

DATA2 VCC 3

GND 4

ASDI5

DCLK6 VCC 7

VCC 8

U12

EPCS16SI8N

R62 1K

R69
1K

R67
10K

R65
1K

VCCIO

VCCIO

VCCIO

VCCIO

CLK_ADC

CLK_FPGA2

CLK_FPGA1

nCS

VCCINT4 VCCINT10 VCCINT19 VCCINT40 VCCINT53 VCCINT61 VCCINT64 VCCINT71 VCCINT74 VCCINT85 VCCINT101 VCCINT108 VCCINT115 VCCINT119 VCCINT129 VCCINT140 VCCINT147 VCCINT163 VCCINT167 VCCINT174 VCCINT181 VCCINT190 VCCINT198 VCCINT204 VCCINT220 VCCINT228 VCCINT233 VCCINT237

GNDA 122

GNDA 59

GNDA 179

GNDA 2

VCCA1 58VCCA2 178VCCA3 3VCCA4 123

VCCD_PLL1 60VCCD_PLL2 180VCCD_PLL3 1VCCD_PLL4 121

GND 5GND 8GND 11GND 16GND 20GND 36GND 42GND 48GND 54GND 62GND 65GND 67GND 72GND 75GND 79GND 86GND 97GND 102GND 105GND 109GND 116GND 120GND 125GND 130GND 138GND 141GND 148GND 156GND 165GND 168GND 172GND 175GND 182GND 191GND 193GND 199GND 205GND 208GND 215GND 222GND 227GND 229GND 234GND 238

VCCIO247
VCCIO235

VCCIO17 VCCIO115

VCCIO366 VCCIO377 VCCIO496 VCCIO4104 VCCIO5124 VCCIO5136 VCCIO6154 VCCIO6170
VCCIO7206
VCCIO7192
VCCIO8213 VCCIO8225
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485 RX+
485 RX-

485 TX-
485 TX+

GND

C152
0,1
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TxON485
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GND

VCCIO

485 RX+LP
485 RX-LP

485 TX-LP
485 TX+LP

GND

C158
0,1

RX485_LP

TxON485_LP

TX485_LP

W8

Jumper

Интерфейс RS-485 для внешних устройств

Интерфейс RS-485 для лицевой платы

RS485 для внешней связи

Вывести на разъем

GND
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49,9 Om ± 1% 0,125W
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PC5 (A13) 40

PC6 (A14) 41
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