
1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1 6

HSB MRTS Kathode MCP Top

1.
22-5-2017

Top.SchDoc

Title:

Number:
Date:

File:

Rev:
Sheet: of:

Drawn:
Checked:

MLA-0387-A0-PA0TLa
GSc

FID3

MH4

3.5mmFID2FID1

MH3

3.5mm

MH2

3.5mm

MH1

3.5mm

PCB1

MLA-0387-P0-PA0

HV_measure_0
HV_measure_1
HV_measure_2

ADC_IN0
ADC_IN1
ADC_IN2

U_Analog in
Analog in.SchDoc

ADC_IN0
ADC_IN1
ADC_IN2SPI1_SCLK

SPI1_MOSI
SPI1_MISO

SPI3_SCLK
SPI3_MOSI

DAC_CS

LCD_CS
LCD_RS

Column-1
Column-2
Column-3
Column-4
Row-A
Row-B
Row-C
Row-D

USART1_TX
USART1_RX

KATH2

MCP1
KATH1

KATH0

MCP2

MCP0

Interlock_FB0
Interlock

Interlock_FB1

U_Microcontroller
Microcontroller.SchDoc

Vin
Return

U_Power supplies
Power supplies.SchDoc

Row-A
Row-B
Row-C
Row-D

Column-1
Column-2
Column-3
Column-4

SPI3_SCLK
SPI3_MOSI

LCD_CS
LCD_RS

U_User Interface
User Interface.SchDoc

1
2
3
4
5
6

U11

HDR-6

GND

R37 330R

R40 330R

3
2 1

D3
PESD3V3S2UT,215

GND

HV_measure_0
HV_measure_1
HV_measure_2

DAC_CS

SPI1_SCLK
SPI1_MISO
SPI1_MOSI

HV0
HV1
HV2

U_HV Power supplies
HV Power supplies.SchDoc

13
5 7

K1

10
4-

1-
A

-5
/3

D

13
5 7

K2

10
4-

1-
A

-5
/3

D

M
C

P-
IN

0
M

C
P-

IN
1

M
C

P-
IN

2

13
5 7

K3

10
4-

1-
A

-5
/3

D

13
5 7

K4

10
4-

1-
A

-5
/3

D

13
5 7

K6

10
4-

1-
A

-5
/3

D

13
5 7

K5

10
4-

1-
A

-5
/3

D

M
C

P-
IN

0

+5V +5V

HV0
HV1
HV2

H
V

0
H

V
1

H
V

2

GND

3

1

2

Q4
BSS138

3

1

2

Q5
BSS138

3

1

2

Q6
BSS138

3

1

2

Q8
BSS138

3

1

2

Q7
BSS138

3

1

2

Q9
BSS138

GND GND

KATH0

KATH1

KATH2

MCP0

MCP1

MCP2

R35
10k

R36
10k

R38
10k

R39
10k

R41
10k

R42
10k

+5V

GND

M
C

P-
IN

1

+5V

GND GND

+5V

GND

+5V

GND

GND

M
C

P-
IN

2

HV0

GND

HV1

GND

HV2

GND

MCP-IN0

GND

GND

GND

MCP-IN1

MCP-IN2

Core1

SHD2

M4

RG58 conn

Core1

SHD2

M5

RG58 conn

Core1

SHD2

M6

RG58 conn

Core1

SHD2

M7

RG58 conn

Core1

SHD2

M8

RG58 conn

Core1

SHD2

M9

RG58 conn

1
2

X3

43650-0200

MH5

3.5mm

MH6

3.5mm

PID301 PID302 

PID303 

COD3 

COFID1 COFID2 COFID3 

PIK101 PIK103 

PIK105 PIK107 

COK1 PIK201 PIK203 

PIK205 PIK207 

COK2 

PIK301 PIK303 

PIK305 PIK307 

COK3 PIK401 PIK403 

PIK405 PIK407 

COK4 

PIK501 PIK503 

PIK505 PIK507 

COK5 PIK601 PIK603 

PIK605 PIK607 

COK6 

PIM401 

PIM402 

COM4 

PIM501 

PIM502 

COM5 

PIM601 

PIM602 

COM6 

PIM701 

PIM702 

COM7 

PIM801 

PIM802 

COM8 

PIM901 

PIM902 

COM9 

PIMH100 

COMH1 

PIMH200 

COMH2 

PIMH300 

COMH3 

PIMH400 

COMH4 

PIMH500 

COMH5 

PIMH600 

COMH6 COPCB1 

PIQ401 

PIQ402 

PIQ403 
COQ4 

PIQ501 

PIQ502 

PIQ503 
COQ5 

PIQ601 

PIQ602 

PIQ603 
COQ6 

PIQ701 

PIQ702 

PIQ703 
COQ7 

PIQ801 

PIQ802 

PIQ803 
COQ8 

PIQ901 

PIQ902 

PIQ903 
COQ9 

PIR3501 

PIR3502 
COR35 

PIR3601 

PIR3602 
COR36 

PIR3701 PIR3702 

COR37 

PIR3801 

PIR3802 
COR38 

PIR3901 

PIR3902 
COR39 

PIR4001 PIR4002 

COR40 

PIR4101 

PIR4102 
COR41 

PIR4201 

PIR4202 
COR42 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 

COU11 

PIX301 

PIX302 

COX3 PIK103 PIK203 

PIK303 PIK403 

PIK503 PIK603 

PID303 

PIK201 

PIK401 

PIK601 

PIM402 

PIM502 

PIM602 

PIM702 

PIM802 

PIM902 

PIQ402 PIQ502 

PIQ602 PIQ702 

PIQ802 PIQ902 

PIR3501 PIR3601 

PIR3801 PIR3901 

PIR4101 PIR4201 

PIU1101 

PIK101 
PIM401 

NLHV0 

PIK301 

PIM501 

NLHV1 

PIK501 

PIM601 

NLHV2 

PIQ501 

PIR3602 

NLKATH0 

PIQ701 

PIR3902 

NLKATH1 

PIQ901 

PIR4202 

NLKATH2 

PIQ401 

PIR3502 

NLMCP0 

PIQ601 

PIR3802 

NLMCP1 

PIQ801 

PIR4102 

NLMCP2 

PIK107 PIK207 

PIM701 

NLMCP0IN0 

PIK307 PIK407 
PIM801 NLMCP0IN1 

PIK507 PIK607 

PIM901 

NLMCP0IN2 

PIX302 

PIX301 

PIU1106 

PIU1105 

PIU1102 

PIR4002 PIU1104 

PIR3702 PIU1103 

PIMH600 PIMH500 PIMH400 PIMH300 PIMH200 PIMH100 

PIK605 

PIQ903 

PIK505 

PIQ803 

PIK405 

PIQ703 

PIK305 

PIQ603 

PIK205 

PIQ503 

PIK105 

PIQ403 

PID302 

PIR3701 

PID301 
PIR4001 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

2 6

Microcontroller

2.
22-5-2017

Microcontroller.SchDoc

Title:

Number:
Date:

File:

Rev:
Sheet: of:

Drawn:
Checked:

MLA-0387-A0-PA0TLa
GSc

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
27 28
29 30
31 32
33 34
35 36
37 38
39 40

X1

929975-01-20-RK

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
27 28
29 30
31 32
33 34
35 36
37 38
39 40

X2

929975-01-20-RK

EXT1 EXT2

ADC1_IN0 ADC1_IN1
ADC1_IN2

SPI1_SCLK
SPI1_MISOSPI1_MOSI

SPI3_MOSI
SPI3_SCLK

SPI3_MISO

USART1_TX
USART1_RX

Row-A
Row-B Row-C
Row-D Column-1
Column-2 Column-3
Column-4

Interlock_FB0 Interlock-FB1

GND

+5V

+3V3

GND

GNDGND

GND

+3V3

+5V

ADC_IN0 ADC_IN1
ADC_IN2

SPI1_SCLK
SPI1_MOSI SPI1_MISO

SPI3_SCLK
SPI3_MOSI

Vref-

DAC_CS DAC_CS

LCD_CSLCD_CS

Vref+

Remove jumper PWR_SEL
Remove resistor R2

IN1 OUT 2

G
N

D
3

U7

REF3025

+3V3

Vref+

GNDGND

C36
100nF

LCD_RS

Column-1
Column-2 Column-3
Column-4

Row-A
Row-B Row-C
Row-D

USART1_RX
USART1_TX

ADC 2V5 reference voltage

C37
100nF

GND

SPI3_MOSI

SPI3_SCLK
SPI3_MISO

EEPROM_CS

GND

+3V3

C35
100nF

EEPROM_CS

C30
100nF

C32
100nF

C34
10uF

C33

10uF

C29
10uF

C31
10uF

GNDGND

GND
GND

GNDGND

MCP0
MCP1 MCP2
KATH0 KATH1
KATH2

MCP0
MCP1 MCP2
KATH0 KATH1
KATH2

InterlockInterlock_FB0 Interlock_FB1
Interlock

CS1

MISO2 WP 3

GND 4MOSI5

SCLK6

HOLD 7

VCC 8
U8

M95080-WMN6

PIC2901 

PIC2902 
COC29 

PIC3001 

PIC3002 
COC30 

PIC3101 

PIC3102 
COC31 

PIC3201 

PIC3202 
COC32 

PIC3301 PIC3302 

COC33 

PIC3401 

PIC3402 
COC34 

PIC3501 

PIC3502 
COC35 

PIC3601 

PIC3602 
COC36 

PIC3701 

PIC3702 
COC37 

PIU701 PIU702 

PIU703 

COU7 

PIU801 

PIU802 PIU803 

PIU804 

PIU805 

PIU806 

PIU807 

PIU808 

COU8 

PIX101 PIX102 

PIX103 PIX104 

PIX105 PIX106 

PIX107 PIX108 

PIX109 PIX1010 

PIX1011 PIX1012 

PIX1013 PIX1014 

PIX1015 PIX1016 

PIX1017 PIX1018 

PIX1019 PIX1020 

PIX1021 PIX1022 

PIX1023 PIX1024 

PIX1025 PIX1026 

PIX1027 PIX1028 

PIX1029 PIX1030 

PIX1031 PIX1032 

PIX1033 PIX1034 

PIX1035 PIX1036 

PIX1037 PIX1038 

PIX1039 PIX1040 

COX1 
PIX201 PIX202 

PIX203 PIX204 

PIX205 PIX206 

PIX207 PIX208 

PIX209 PIX2010 

PIX2011 PIX2012 

PIX2013 PIX2014 

PIX2015 PIX2016 

PIX2017 PIX2018 

PIX2019 PIX2020 

PIX2021 PIX2022 

PIX2023 PIX2024 

PIX2025 PIX2026 

PIX2027 PIX2028 

PIX2029 PIX2030 

PIX2031 PIX2032 

PIX2033 PIX2034 

PIX2035 PIX2036 

PIX2037 PIX2038 

PIX2039 PIX2040 

COX2 

POADC0IN0 POADC0IN1 
POADC0IN2 POColumn01 

POColumn02 POColumn03 
POColumn04 

POD\A\C\0\C\S\ 

POInterlock 
POInterlock0FB0 POInterlock0FB1 

POKATH0 POKATH1 
POKATH2 

POL\C\D\0\C\S\ 
POLCD0RS 

POMCP0 
POMCP1 POMCP2 

PORow0A 
PORow0B PORow0C 
PORow0D 

POSPI10MISO POSPI10MOSI 
POSPI10SCLK 

POSPI30MOSI 
POSPI30SCLK 

POUSART10RX 
POUSART10TX 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

3 6

Analog In

3.
22-5-2017

Analog in.SchDoc

Title:

Number:
Date:

File:

Rev:
Sheet: of:

Drawn:
Checked:

MLA-0387-A0-PA0TLa
GSc

GND

GND

GND

HV_measure_0

HV_measure_1

HV_measure_2

ADC_IN0

ADC_IN1

ADC_IN2

+3V3_Ana+3V3

2

3
1

11
4

U1A

LMP7704MAX/NOPB

6

5
7

11
4

U1B

LMP7704MAX/NOPB

9

10
8

11
4

U1C

LMP7704MAX/NOPB

12

13
14

11
4

U1D

LMP7704MAX/NOPB

+3V3_Ana

C9
100nF

C7
100nF

C8
10uF

L1

BLM18AG601

GND GND GND

2nd order Butterworth filter
-3dB @ 100Hz
Gain= 1

C61
100nF

GND

3

2
1

8
4

U13A

LMP7702MAX/NOPB

5

6
7

8
4

U13B

LMP7702MAX/NOPB

+3V3_Ana

D11
SLVU2.8

D12
SLVU2.8

D10
SLVU2.8

GND

GND

GND

R1

41k2 0,1%

R2
41k2 0,1%

R3

20k5 0,1%

C1
120nF

C2
27nF

GND

-3V3_Ana

-3V3_Ana

R5

41k2 0,1%

R4
41k2 0,1%

R52

41k2 0,1%

R51
41k2 0,1%

R6

20k5 0,1%

R53

20k5 0,1%

C4
120nF

C6
120nF

-3V3_Ana

C3
27nF

C5
27nF

GND

GND

C60

100nF

C59

100nF

GND

0 to -2.5V

0 to -2.5V

0 to -2.5V

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC401 

PIC402 
COC4 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PIC5901 PIC5902 

COC59 

PIC6001 PIC6002 

COC60 

PIC6101 

PIC6102 
COC61 

PID1001 PID1002 

PID1003 
COD10 

PID1101 PID1102 

PID1103 
COD11 

PID1201 PID1202 

PID1203 
COD12 

PIL101 PIL102 

COL1 

PIR101 PIR102 

COR1 

PIR201 

PIR202 

COR2 

PIR301 PIR302 

COR3 

PIR401 

PIR402 

COR4 

PIR501 PIR502 

COR5 
PIR601 PIR602 

COR6 

PIR5101 

PIR5102 

COR51 

PIR5201 PIR5202 
COR52 

PIR5301 PIR5302 
COR53 

PIU101 

PIU102 

PIU103 

PIU104 

PIU1011 

COU1A 

PIU104 
PIU105 

PIU106 

PIU107 

PIU1011 

COU1B 

PIU104 
PIU108 

PIU109 

PIU1010 

PIU1011 

COU1C 

PIU104 

PIU1011 

PIU1012 

PIU1013 

PIU1014 
COU1D 

PIU1301 

PIU1302 

PIU1303 

PIU1304 

PIU1308 
COU13A 

PIU1304 

PIU1305 

PIU1306 

PIU1307 

PIU1308 
COU13B 

POADC0IN0 

POADC0IN1 

POADC0IN2 

POHV0measure00 

POHV0measure01 

POHV0measure02 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

4 6

High Voltage Power Supplies

4.
22-5-2017

HV Power supplies.SchDoc

Title:

Number:
Date:

File:

Rev:
Sheet: of:

Drawn:
Checked:

MLA-0387-A0-PA0TLa
GSc

GND

GND

GND

HV_measure_0

HV_measure_1

HV_measure_2

GND

GND

GND

GND

GND

C11
100nF

R8

22k6 0,1%

C10
100nF

R7

11k3 0,1%

R9
49k9 0,1%

R11
49k9 0,1%

GND

GND

2

3
1

11
4

U2A

LMP7704MAX/NOPB

6

5
7

11
4

U2B

LMP7704MAX/NOPB

9

10
8

11
4

U2C

LMP7704MAX/NOPB

12

13
14

11
4

U2D

LMP7704MAX/NOPB

GND

2

1

3

Q1
2ST31A

C16
100nF

C15
100nF

R14

22k6 0,1%

R20

22k6 0,1%

C20
100nF

C19
100nF

R13

11k3 0,1%

GND

R15
49k9 0,1%

R17
49k9 0,1%

2

1

3

Q2
2ST31A

GND

2

1

3

Q3
2ST31A

R21
49k9 0,1%

R23
49k9 0,1%

R19

11k3 0,1%

GND

GND

+3V3

C13
100nF

C18
100nF

C22
100nF

GND

M1

heatsink

M2

heatsink

M3

heatsink

C12
10uF

C17
10uF

C21
10uF

C27
10uF

C28
100nF

C26
100nF

+6V5_Ana

L3

BLM18AG601

GND GND GND

+6V5_Ana

R
EF

1

OUTA 2

OUTB 3

G
N

D
4

OUTC 5

OUTD 6

V
D

D
7

RDY8 DIN9 SCLK10 CSB11

CLR12

V
D

D
IO

13

LDAC14

U4

MAX5715

C23
100nF

C25
100nF

C24
10uF

L2

BLM18AG601

GND GND GND

+3V3 +3V3_DAC

+3V3_DAC

GND

Set REF to 2.5V

C14

100pF
GND

DAC_CS
SPI1_SCLK

SPI1_MISO
SPI1_MOSI

2nd order Butterworth filter
-3dB @ 100Hz
Gain= 2

+6V5

+6V5

+6V5

+6V5

HV0

HV1

HV2

HV0

HV1

HV2

IN-1

IN+2 HV OUT 3

HV RTN 4

U3

A20P-5

IN-1

IN+2 HV OUT 3

HV RTN 4

U5

A20P-5

IN-1

IN+2 HV OUT 3

HV RTN 4

U6

A20P-5

R10
100M

R16
100M

R22
100M

R12
124k 0,1%

R18
124k 0,1%

R24
124k 0,1%

6560W lower alternative

6560W lower alternative

6560W lower alternative

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 

PIC1301 

PIC1302 
COC13 

PIC1401 PIC1402 

COC14 

PIC1501 

PIC1502 
COC15 

PIC1601 

PIC1602 
COC16 

PIC1701 

PIC1702 
COC17 

PIC1801 

PIC1802 
COC18 

PIC1901 

PIC1902 
COC19 

PIC2001 

PIC2002 
COC20 

PIC2101 

PIC2102 
COC21 

PIC2201 

PIC2202 
COC22 

PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 
COC24 

PIC2501 

PIC2502 
COC25 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIL201 PIL202 

COL2 

PIL301 PIL302 

COL3 

COM1 

COM2 

COM3 

PIQ101 

PIQ102 

PIQ103 
COQ1 

PIQ201 

PIQ202 

PIQ203 

COQ2 

PIQ301 

PIQ302 

PIQ303 
COQ3 

PIR701 PIR702 

COR7 
PIR801 PIR802 

COR8 

PIR901 

PIR902 

COR9 PIR1001 

PIR1002 

COR10 

PIR1101 

PIR1102 

COR11 PIR1201 

PIR1202 

COR12 

PIR1301 PIR1302 

COR13 
PIR1401 PIR1402 

COR14 

PIR1501 

PIR1502 

COR15 PIR1601 

PIR1602 

COR16 

PIR1701 

PIR1702 

COR17 PIR1801 

PIR1802 

COR18 

PIR1901 PIR1902 

COR19 
PIR2001 PIR2002 

COR20 

PIR2101 

PIR2102 

COR21 PIR2201 

PIR2202 

COR22 

PIR2301 

PIR2302 

COR23 PIR2401 

PIR2402 

COR24 

PIU201 

PIU202 

PIU203 

PIU204 

PIU2011 

COU2A 

PIU204 
PIU205 

PIU206 

PIU207 

PIU2011 

COU2B 

PIU204 
PIU208 

PIU209 

PIU2010 

PIU2011 

COU2C 

PIU204 

PIU2011 

PIU2012 

PIU2013 

PIU2014 

COU2D 

PIU301 

PIU302 PIU303 

PIU304 

COU3 

PIU401 
PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

PIU4014 

COU4 

PIU501 

PIU502 PIU503 

PIU504 

COU5 

PIU601 

PIU602 PIU603 

PIU604 

COU6 

POD\A\C\0\C\S\ 

POHV0 

POHV1 

POHV2 

POHV0measure00 

POHV0measure01 

POHV0measure02 

POSPI10MISO 
POSPI10MOSI 
POSPI10SCLK 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

5 6

Power Supplies

5.
22-5-2017

Power supplies.SchDoc

Title:

Number:
Date:

File:

Rev:
Sheet: of:

Drawn:
Checked:

MLA-0387-A0-PA0TLa
GSc

SW 9

SS4

CSG 7

FB 6

RT2

VIN1 BST 10

PGD3

DAP11

CS 8

SGND5

U9

LM25011MYX/NOPB

SW 9

SS4

CSG 7

FB 6

RT2

VIN1 BST 10

PGD3

DAP11

CS 8

SGND5

U10

LM25011MYX/NOPB

L5

10uH

C38

100nF
C43
10uF

C44
100nF

C49
100nF

C46
10uF

C47
10uF

C48
100nF

GNDGNDGND

GND

GND GND

GND

C45
10uF

GND

D1
SS13FL

D2
SS13FL

R29
0R075

GND

R30
9k76

R32
9k76

R27
15k8

GND

R26

147k

C50

100nF
C52
100nF

C56
100nF

C55
100nF

C51
10uF

C54
10uF

C53
10uF

L6

22uH

R33
0R22

GND

GND GND

GNDGND

GND

GND GND GND

R34
10k

+6V5

+5V

max 500mA

max 1.5A

R31

113k

21

4 3L4

470 uH

R25

0R

R28

0R

GND

Vin

Return

C40
10uF

C41
100nF

C39

100uF 25V

C42
100nF

GND1

OUT 2CAP-3

SD 4

V+ 5CAP+6
U14

LM2664

C63
4.7uF C64

4.7uF

GND
GND

+3V3

-3V3_Ana

C62

4.7uF

PIC3801 PIC3802 

COC38 

PIC3901 

PIC3902 

COC39 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 

PIC4201 

PIC4202 
COC42 

PIC4301 

PIC4302 
COC43 

PIC4401 

PIC4402 
COC44 

PIC4501 

PIC4502 
COC45 

PIC4601 

PIC4602 
COC46 

PIC4701 

PIC4702 
COC47 

PIC4801 

PIC4802 
COC48 

PIC4901 

PIC4902 
COC49 

PIC5001 PIC5002 

COC50 

PIC5101 

PIC5102 
COC51 

PIC5201 

PIC5202 
COC52 

PIC5301 

PIC5302 
COC53 

PIC5401 

PIC5402 
COC54 

PIC5501 

PIC5502 
COC55 

PIC5601 

PIC5602 
COC56 

PIC6201 PIC6202 

COC62 

PIC6301 

PIC6302 
COC63 

PIC6401 PIC6402 

COC64 

PID101 
PID102 

COD1 

PID201 
PID202 

COD2 

PIL401 PIL402 

PIL403 PIL404 
COL4 

PIL501 PIL502 

COL5 

PIL601 PIL602 

COL6 

PIR2501 PIR2502 

COR25 

PIR2601 PIR2602 

COR26 

PIR2701 

PIR2702 

COR27 

PIR2801 PIR2802 

COR28 

PIR2901 

PIR2902 

COR29 
PIR3001 

PIR3002 

COR30 

PIR3101 PIR3102 
COR31 

PIR3201 

PIR3202 

COR32 

PIR3301 

PIR3302 

COR33 PIR3401 

PIR3402 

COR34 

PIU901 

PIU902 

PIU903 

PIU904 

PIU905 

PIU906 

PIU907 

PIU908 

PIU909 

PIU9010 

PIU9011 

COU9 

PIU1001 

PIU1002 

PIU1003 

PIU1004 

PIU1005 

PIU1006 

PIU1007 

PIU1008 

PIU1009 

PIU10010 

PIU10011 

COU10 

PIU1401 

PIU1402 PIU1403 

PIU1404 

PIU1405 PIU1406 

COU14 

POReturn 

POVin 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

6 6

User Interface

6.
22-5-2017

User Interface.SchDoc

Title:

Number:
Date:

File:

Rev:
Sheet: of:

Drawn:
Checked:

MLA-0387-A0-PA0TLa
GSc

R43
10k

R44
10k

R45
10k

R46
10k

1
2
3
4
5
6
7
8

X4

22-18-2081

Keypad

+3V3

Row-A
Row-B

Row-C
Row-D

Column-1
Column-2
Column-3
Column-4

3
2 1

D4

PE
SD

3V
3S

2U
T,

21
5

3
2 1

D5

PE
SD

3V
3S

2U
T,

21
5

3
2 1

D6

PE
SD

3V
3S

2U
T,

21
5

3
2 1

D7

PE
SD

3V
3S

2U
T,

21
5

GND GND GND GND

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

X5

HDR-16

SPI3_SCLK

SPI3_MOSI

LCD_CS

+5V

GND

BL+

GND

LCD_RS

R47
13k7

R48
1k5

GND

+5V

1

2 3

U12A

SN74LV4T125PWR
4

5 6

U12B

SN74LV4T125PWR
10

89

U12C

SN74LV4T125PWR

1112

13 U12D

SN74LV4T125PWR

VCC14 GND 7
U12E

SN74LV4T125PWR

GND

GND

+5V

C57
100nF

GND VSS
GND

VO
RS

CSB
SCLK
SID
A
K

C58
100nF

GND

3
2 1

D9

PE
SD

3V
3S

2U
AT

,2
15

3
2 1

D8

PE
SD

3V
3S

2U
AT

,2
15

GND GND

R49

5R6
R50

5R6

+5V

285mA @ 4,2V

LCD character display

WH2004A1-YYH-JW
Winstar

Storm Interface
70160103

R54
10k

R55
10k

R56
10k

R57
10k

R58 330R
R59 330R
R60 330R
R61 330R
R62 330R
R63 330R
R64 330R
R65 330R

PIC5701 

PIC5702 
COC57 

PIC5801 

PIC5802 
COC58 

PID401 PID402 

PID403 

COD4 PID501 PID502 

PID503 

COD5 PID601 PID602 

PID603 

COD6 PID701 PID702 

PID703 

COD7 

PID801 PID802 

PID803 

COD8 PID901 PID902 

PID903 

COD9 

PIR4301 

PIR4302 

COR43 
PIR4401 

PIR4402 

COR44 
PIR4501 

PIR4502 

COR45 
PIR4601 

PIR4602 

COR46 

PIR4701 

PIR4702 

COR47 

PIR4801 

PIR4802 
COR48 

PIR4901 PIR4902 

COR49 

PIR5001 PIR5002 
COR50 

PIR5401 

PIR5402 

COR54 
PIR5501 

PIR5502 

COR55 
PIR5601 

PIR5602 

COR56 
PIR5701 

PIR5702 

COR57 

PIR5801 PIR5802 
COR58 

PIR5901 PIR5902 
COR59 

PIR6001 PIR6002 
COR60 

PIR6101 PIR6102 
COR61 

PIR6201 PIR6202 
COR62 

PIR6301 PIR6302 
COR63 

PIR6401 PIR6402 
COR64 

PIR6501 PIR6502 
COR65 

PIU1201 

PIU1202 PIU1203 

COU12A 

PIU1204 

PIU1205 PIU1206 

COU12B 

PIU1208 PIU1209 

PIU12010 

COU12C 

PIU12011 PIU12012 

PIU12013 

COU12D 

PIU1207 PIU12014 

COU12E 

PIX401 

PIX402 

PIX403 

PIX404 

PIX405 

PIX406 

PIX407 

PIX408 

COX4 

PIX501 

PIX502 

PIX503 

PIX504 

PIX505 

PIX506 

PIX507 

PIX508 

PIX509 

PIX5010 

PIX5011 

PIX5012 

PIX5013 

PIX5014 

PIX5015 

PIX5016 

COX5 

POColumn01 
POColumn02 
POColumn03 
POColumn04 

POL\C\D\0\C\S\ 

POLCD0RS 

PORow0A 
PORow0B 

PORow0C 
PORow0D 

POSPI30MOSI 

POSPI30SCLK 


	Schematic Prints("All Documents",Physical)
	Top.SchDoc(Top)
	Microcontroller.SchDoc(U_Microcontroller)
	Components
	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	U7
	U7-1
	U7-2
	U7-3

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8

	X1
	X1-1
	X1-2
	X1-3
	X1-4
	X1-5
	X1-6
	X1-7
	X1-8
	X1-9
	X1-10
	X1-11
	X1-12
	X1-13
	X1-14
	X1-15
	X1-16
	X1-17
	X1-18
	X1-19
	X1-20
	X1-21
	X1-22
	X1-23
	X1-24
	X1-25
	X1-26
	X1-27
	X1-28
	X1-29
	X1-30
	X1-31
	X1-32
	X1-33
	X1-34
	X1-35
	X1-36
	X1-37
	X1-38
	X1-39
	X1-40

	X2
	X2-1
	X2-2
	X2-3
	X2-4
	X2-5
	X2-6
	X2-7
	X2-8
	X2-9
	X2-10
	X2-11
	X2-12
	X2-13
	X2-14
	X2-15
	X2-16
	X2-17
	X2-18
	X2-19
	X2-20
	X2-21
	X2-22
	X2-23
	X2-24
	X2-25
	X2-26
	X2-27
	X2-28
	X2-29
	X2-30
	X2-31
	X2-32
	X2-33
	X2-34
	X2-35
	X2-36
	X2-37
	X2-38
	X2-39
	X2-40


	Ports
	ADC_IN0
	ADC_IN1
	ADC_IN2
	Column-1
	Column-2
	Column-3
	Column-4
	D\A\C\_\C\S\
	Interlock
	Interlock_FB0
	Interlock_FB1
	KATH0
	KATH1
	KATH2
	L\C\D\_\C\S\
	LCD_RS
	MCP0
	MCP1
	MCP2
	Row-A
	Row-B
	Row-C
	Row-D
	SPI1_MISO
	SPI1_MOSI
	SPI1_SCLK
	SPI3_MOSI
	SPI3_SCLK
	USART1_RX
	USART1_TX


	Analog in.SchDoc("U_Analog in")
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C59
	C59-1
	C59-2

	C60
	C60-1
	C60-2

	C61
	C61-1
	C61-2

	D10
	D10-1
	D10-2
	D10-3

	D11
	D11-1
	D11-2
	D11-3

	D12
	D12-1
	D12-2
	D12-3

	L1
	L1-1
	L1-2

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	U1A
	U1-1
	U1-2
	U1-3
	U1-4
	U1-11

	U1B
	U1-4
	U1-5
	U1-6
	U1-7
	U1-11

	U1C
	U1-4
	U1-8
	U1-9
	U1-10
	U1-11

	U1D
	U1-4
	U1-11
	U1-12
	U1-13
	U1-14

	U13A
	U13-1
	U13-2
	U13-3
	U13-4
	U13-8

	U13B
	U13-4
	U13-5
	U13-6
	U13-7
	U13-8


	Ports
	ADC_IN0
	ADC_IN1
	ADC_IN2
	HV_measure_0
	HV_measure_1
	HV_measure_2


	HV Power supplies.SchDoc("U_HV Power supplies")
	Components
	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	L2
	L2-1
	L2-2

	L3
	L3-1
	L3-2

	M1
	M2
	M3
	Q1
	Q1-1
	Q1-2
	Q1-3

	Q2
	Q2-1
	Q2-2
	Q2-3

	Q3
	Q3-1
	Q3-2
	Q3-3

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	U2A
	U2-1
	U2-2
	U2-3
	U2-4
	U2-11

	U2B
	U2-4
	U2-5
	U2-6
	U2-7
	U2-11

	U2C
	U2-4
	U2-8
	U2-9
	U2-10
	U2-11

	U2D
	U2-4
	U2-11
	U2-12
	U2-13
	U2-14

	U3
	U3-1
	U3-2
	U3-3
	U3-4

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8
	U4-9
	U4-10
	U4-11
	U4-12
	U4-13
	U4-14

	U5
	U5-1
	U5-2
	U5-3
	U5-4

	U6
	U6-1
	U6-2
	U6-3
	U6-4


	Ports
	D\A\C\_\C\S\
	HV0
	HV1
	HV2
	HV_measure_0
	HV_measure_1
	HV_measure_2
	SPI1_MISO
	SPI1_MOSI
	SPI1_SCLK


	Power supplies.SchDoc("U_Power supplies")
	Components
	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	C50
	C50-1
	C50-2

	C51
	C51-1
	C51-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	C54
	C54-1
	C54-2

	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	C62
	C62-1
	C62-2

	C63
	C63-1
	C63-2

	C64
	C64-1
	C64-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	L4
	L4-1
	L4-2
	L4-3
	L4-4

	L5
	L5-1
	L5-2

	L6
	L6-1
	L6-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-7
	U9-8
	U9-9
	U9-10
	U9-11

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8
	U10-9
	U10-10
	U10-11

	U14
	U14-1
	U14-2
	U14-3
	U14-4
	U14-5
	U14-6


	Ports
	Return
	Vin


	User Interface.SchDoc("U_User Interface")
	Components
	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	D4
	D4-1
	D4-2
	D4-3

	D5
	D5-1
	D5-2
	D5-3

	D6
	D6-1
	D6-2
	D6-3

	D7
	D7-1
	D7-2
	D7-3

	D8
	D8-1
	D8-2
	D8-3

	D9
	D9-1
	D9-2
	D9-3

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	R57
	R57-1
	R57-2

	R58
	R58-1
	R58-2

	R59
	R59-1
	R59-2

	R60
	R60-1
	R60-2

	R61
	R61-1
	R61-2

	R62
	R62-1
	R62-2

	R63
	R63-1
	R63-2

	R64
	R64-1
	R64-2

	R65
	R65-1
	R65-2

	U12A
	U12-1
	U12-2
	U12-3

	U12B
	U12-4
	U12-5
	U12-6

	U12C
	U12-8
	U12-9
	U12-10

	U12D
	U12-11
	U12-12
	U12-13

	U12E
	U12-7
	U12-14

	X4
	X4-1
	X4-2
	X4-3
	X4-4
	X4-5
	X4-6
	X4-7
	X4-8

	X5
	X5-1
	X5-2
	X5-3
	X5-4
	X5-5
	X5-6
	X5-7
	X5-8
	X5-9
	X5-10
	X5-11
	X5-12
	X5-13
	X5-14
	X5-15
	X5-16


	Ports
	Column-1
	Column-2
	Column-3
	Column-4
	L\C\D\_\C\S\
	LCD_RS
	Row-A
	Row-B
	Row-C
	Row-D
	SPI3_MOSI
	SPI3_SCLK


	Components
	D3
	D3-1
	D3-2
	D3-3

	FID1
	FID2
	FID3
	K1
	K1-1
	K1-3
	K1-5
	K1-7

	K2
	K2-1
	K2-3
	K2-5
	K2-7

	K3
	K3-1
	K3-3
	K3-5
	K3-7

	K4
	K4-1
	K4-3
	K4-5
	K4-7

	K5
	K5-1
	K5-3
	K5-5
	K5-7

	K6
	K6-1
	K6-3
	K6-5
	K6-7

	M4
	M4-1
	M4-2

	M5
	M5-1
	M5-2

	M6
	M6-1
	M6-2

	M7
	M7-1
	M7-2

	M8
	M8-1
	M8-2

	M9
	M9-1
	M9-2

	MH1
	MH1-0

	MH2
	MH2-0

	MH3
	MH3-0

	MH4
	MH4-0

	MH5
	MH5-0

	MH6
	MH6-0

	PCB1
	Q4
	Q4-1
	Q4-2
	Q4-3

	Q5
	Q5-1
	Q5-2
	Q5-3

	Q6
	Q6-1
	Q6-2
	Q6-3

	Q7
	Q7-1
	Q7-2
	Q7-3

	Q8
	Q8-1
	Q8-2
	Q8-3

	Q9
	Q9-1
	Q9-2
	Q9-3

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6

	X3
	X3-1
	X3-2


	Nets
	+5V
	Pins
	K1-3
	K2-3
	K3-3
	K4-3
	K5-3
	K6-3


	GND
	Pins
	D3-3
	K2-1
	K4-1
	K6-1
	M4-2
	M5-2
	M6-2
	M7-2
	M8-2
	M9-2
	Q4-2
	Q5-2
	Q6-2
	Q7-2
	Q8-2
	Q9-2
	R35-1
	R36-1
	R38-1
	R39-1
	R41-1
	R42-1
	U11-1


	HV0
	Pins
	K1-1
	M4-1

	NetLabels
	HV0
	HV0
	HV0


	HV1
	Pins
	K3-1
	M5-1

	NetLabels
	HV1
	HV1
	HV1


	HV2
	Pins
	K5-1
	M6-1

	NetLabels
	HV2
	HV2
	HV2


	KATH0
	Pins
	Q5-1
	R36-2

	NetLabels
	KATH0


	KATH1
	Pins
	Q7-1
	R39-2

	NetLabels
	KATH1


	KATH2
	Pins
	Q9-1
	R42-2

	NetLabels
	KATH2


	MCP0
	Pins
	Q4-1
	R35-2

	NetLabels
	MCP0


	MCP1
	Pins
	Q6-1
	R38-2

	NetLabels
	MCP1


	MCP2
	Pins
	Q8-1
	R41-2

	NetLabels
	MCP2


	MCP-IN0
	Pins
	K1-7
	K2-7
	M7-1

	NetLabels
	MCP-IN0
	MCP-IN0
	MCP-IN0


	MCP-IN1
	Pins
	K3-7
	K4-7
	M8-1

	NetLabels
	MCP-IN1
	MCP-IN1
	MCP-IN1


	MCP-IN2
	Pins
	K5-7
	K6-7
	M9-1

	NetLabels
	MCP-IN2
	MCP-IN2
	MCP-IN2


	SPI3_MOSI
	SPI1_SCLK
	SPI1_MOSI
	SPI1_MISO
	Row-D
	Row-C
	Row-A
	NetX3_2
	Pins
	X3-2


	NetX3_1
	Pins
	X3-1


	NetU11_6
	Pins
	U11-6


	NetU11_5
	Pins
	U11-5


	NetU11_2
	Pins
	U11-2


	NetR40_2
	Pins
	R40-2
	U11-4


	NetR37_2
	Pins
	R37-2
	U11-3


	NetMH6_0
	Pins
	MH6-0


	NetMH5_0
	Pins
	MH5-0


	NetMH4_0
	Pins
	MH4-0


	NetMH3_0
	Pins
	MH3-0


	NetMH2_0
	Pins
	MH2-0


	NetMH1_0
	Pins
	MH1-0


	NetK6_5
	Pins
	K6-5
	Q9-3


	NetK5_5
	Pins
	K5-5
	Q8-3


	NetK4_5
	Pins
	K4-5
	Q7-3


	NetK3_5
	Pins
	K3-5
	Q6-3


	NetK2_5
	Pins
	K2-5
	Q5-3


	NetK1_5
	Pins
	K1-5
	Q4-3


	NetD3_2
	Pins
	D3-2
	R37-1


	NetD3_1
	Pins
	D3-1
	R40-1


	LCD_RS
	Interlock
	HV_measure_2
	HV_measure_1
	HV_measure_0
	Column-4
	Column-3
	Column-2
	ADC_IN1
	ADC_IN0
	Row-B
	Interlock_FB1
	Interlock_FB0
	D\A\C\_\C\S\
	ADC_IN2
	SPI3_SCLK
	L\C\D\_\C\S\
	Column-1




