
47u
100u

330K

4K7

4u7/100V

10u

10R
470p

100K

10K 100K

MMBT5401

10u

4u7/100V

STPS15H100

R008/2-3W

1K

6n8

33p

1u/100V

15R

VLS6045AF-3R3N

SUD19P06-60

LTC3864EMSE#PBF

470n

100n

BAS316

10K

470p

10n/200V 10n/200V

10n/200V

125CDMCCDS-330MC

EEEFK1J101P
N.C.

SMAJ51A
N.C.

4907

39-30-1020

GND

RN112-4-02-0M7

HHXC630A330MHA0G

EEEFK1H470P

GND

BAS316

EEEFK1J101P

R9

R11

C6

C10

R5
C12

R10

R6 R7

Q2

C15

C5

D2

R3

R8

C18

C17

C7

R4

L3

SH3

Q1

VIN 11

PLLIN/MODE1

RUN8

SS4

SENSE 10

CAP 9

VFB 5

PGNDTP ITH 6

GATE 12

SGND 3

FREQ2

PGOOD7

IC1

C8

C9

D3

SH2

R2

C19

C4 C3

C1

L2

C11

C14

ZD1
R1

J1

X1-1

X1-2 43 L1-1

21 L1-2

SH1

C2

C13

GND

D1

C16
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+

+

+

+

DC_OUT/2.1A

FB

POST_OUT+/3.1A

PRE_OE/4.3A

SGND

SGND

PREG_OUT-/3.3B

DC-

DC+

PREG_OUT+/3.1A

PREG_IN-

PREG_IN-

tss=8ms

See Note 1.1

Note 1.1: Possible alternative AUIRFR5305, IRFR5305, SPD30P06P or other with similar or lower input capacitance
Note 1.2: WE 7447709330, WE 7443551331, Coilcraft MSS1210-333, Coilcraft XAL1510-333, Vishay IHLP4040DZER470M11, etc.

DC in (max. 50 V)

See Note 1.2

Glue heatsink ICKSMDB13SA over Q1 and D2



I2C Module ID EEPROM

Bus isolators

Plastic parts

Chip select decoder

22 +12V
24 +5V+5V 23

Gnd 25

+12V 21

26 BOOT
UART_TX 27 28 UART_RX

PMB-1

PMB-1

100n

100n 100n

GND

+3V3

+3V3

GNDIO

GNDIO

GNDIO

10
K

10
K

10
K

+3V3

SI8641BB-B-IS1

SI8641BB-B-IS1

GNDIO GND

100n 100n

GND

+3V3

GNDIO

GNDIO GND

SN74LVC1G139DCUR

100n GND

GND

+3V3

GNDIOGNDIO

DR1206-33R-4/8

+5V
+5V

+5V

77317-104-20LF

V-

V+
+5V

1K@100MHz

1K@100MHz

1K@100MHz

10K

M24C32-WMN6P

10R

330p

SKL16

MC79L05

SKL14
100n

SRF0703-821M

GND

GND

GND

4u74u7

4u7

10R

10R

SKL14100n

MC78L05

GND

+5V

TPS54060DGQ

GND

GND

47K

2K2 10n

330K

86K6

10n

33p

100K

10K

100n

2u2

2u2

GND

22uSKL16

DR1206-33R-4/8

-9V

-9V

KK1

KK2

C38

C30 C31

R
22

R
23

R
24

VDD11

GND1_22

A13

A24

A35

A46

EN17

GND18 GND2_2 9EN2 10

B4 11B3 12B2 13B1 14

GND2 15VDD2 16
IC3

VDD11

GND1_22

A13

A24

A35

A46

EN17

GND18 GND2_2 9EN2 10

B4 11B3 12B2 13B1 14

GND2 15VDD2 16
IC7

C35 C36

A1

B2

Y0 7

Y1 6

Y2 5

Y3 3

VCC8

GND4

IC4

C32

RN1-2
RN1-1

X2-1
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
X2-25

FB3

FB1

FB2

R17

RN1-3

VCC 8

A0 1

A2 3

SDA5

A1 2

GND4

WP7

SCL6
IC8

R15

C25

D4

GND
IN2*4

5

OUT 1

IC6

D7C37

42

31

TR1 C21C20

C27

R12

R14

D6C34GND
VI8

2*
4

VO 1

IC5

VIN2

PH 10EN3

SS/TR4

RT/CLK5

VSENSE 7

GND9

BOOT 1

PWRGD6

COMP 8

TPTP

IC2
R13

R16 C28

R19

R20

C33

C29

R18

R21

C24

C22

C23

C26D5

RN1-4

RN2-1
RN2-2

RN2-3
RN2-4
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L1

L2

Gnd 7

16 Gnd

6 OE_SYNC

28-pin module socket

10 DIB_IRQDIB_CSA 9

2 +Vaux

12 DIB_CSB

+3V3 1

Gnd 11

8 DIB_SDA
DIB_SCL 5

DIB_A1 19

4 NRESET

DIB_A0 17
20 Gnd

NFAULT 3

14 DIB_MISO
DIB_MOSI 15
DIB_SCLK 13

18 DIB_A2

DIB_A0

DIB_A0

DIB_A1

DIB_A1

DIB_A2

DIB_A2

DIB_SCL

DIB_SCL

DIB_SDA

DIB_SDA

MOSI

SCLK

RESET

MISO

CS_DAC
CS_ADCCSA

CSB

DIB_SCLK

DIB_SCLK

DIB_MISO

DIB_MISO

DIB_MOSI

DIB_MOSI

DIB_CSA

DIB_CSA

DIB_CSB

DIB_CSB

DIB_IRQ

DIB_IRQ

OE_SYNC

OE_SYNC

IRQ
DIB_NRESET

DIB_NRESET

CS_IOEXP

DC_OUT/1.4A
P

W
R

G
O

O
D

/4
.2

A

+VNR

+VNR

OE_TRIG

TEMP_CS

-5V

+5V

I2C address: 1010 XXXX

+9 V

UVLO off: +26.5 V
UVLO on: +27.5 V

+0.8 V

-9 V

tss=3.2 ms



Voltage control loop

Down-programmer Zero level offset

Current control loop

V+

100n

100n

N.C.

10K

10K

100p10K

100p10K

BAS316

4K7

220R
1K

7K5 0.1%

124K 0.1%

124K 0.1%

7K5 0.1%

BCP56-16.115

TL072D

TL072D

100n

100n

FQPF11P06 or FQPF27P06

TL072D

V-

2R2/2W

100n 220R

10K

GND

GND 4n7

47K

2K2

8K2

3K3 6n8

BAS316
TL072D

N.C.

SK55

100n

100n

LTC2050HVCS8#PBF

1u

10n

1u

10n

39K 0.1% 820R 0.1%

820R 0.1%

39K 0.1%

47K

PSMN0R9-25YLC

GND

PSMN0R9-25YLC

1R
47K

GND

0R010 (low TCR)

NZT605

D45H11FP

D45H11FP

10R 10R

15R

0R1/2-3W

0R1/2-3W

100K
GND

BSS205NH6327XTSA1

2K2

V+

SK96/84

GND

4K7

4K7
2K2

MM3Z9V1T1G

MMBT5401

SKL14

BAS316GND

GND22K

N.C.

33p

33p

4K7
N.C.

N.C.

2K2

GND

100n

2K2

GND

100n

1K

220R

BAS316

N.C.

-9V

-9V

N.C.

220R

470R

GND

2N7002
22K

GND

SN74LVC1G3157DCKR
100n

V+

C51

C58

C44

R47

R52

C41R44

C47R53

D12

R30

R39
R38

R41

R45

R46

R50

Q6

2

3
1

IC9A
6

5
7

IC9B

8
4

IC9P
C52

C59

Q5

8
4

IC10P

6

5
7

IC10B

R29

C39 R37

R31

C55

R62

R56

R63

R66 C61

D13

2

3
1

IC10A

R51

D14

C50

C57

2

3
6

IC11A

7
4

IC11P

C53

C54

C56

C49

R58 R59

R68

R64

R65

Q11

Q10

R61
R60

R67

Q8

Q3

Q4

R34 R35

R49

R25

R26

R55

Q9

R40

KK3

R27

R32
R33

ZD2

Q7

D9

D10

R42

C43

C46

C60

R36

C40

D8

R48

C42

R57

C48

R43

R54

D11

R28

C45

R115

R116

Q27
R118

5
6 2

4
1

3
IC21

C62
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V
+

V-

V
+

V-

V
+

V-

Gnd
Vcc

+50 mV

U_SERVO/5.2B

SENSE-/6.2B

SENSE+/6.2A

U_MON/4.3C
POST_OUT+/6.3A

POST_OUT+/6.3A

POST_OUT+/1.4C

POST_OUT+/6.3A

POST_OUT-/6.3B

POST_OUT-/6.3B

LOOP_CTRL/5.2B

DP_DRIVE/4.3B

PREG_OUT-/1.4C
P

R
E

G
_O

U
T-

/5
.4

C

GCOM

GCOM

+VREF/4.2D

PREG_OUT+/1.4B

I_SERVO/5.2B

I_SET/4.2C

I_MON/4.3D

IS
E

N
S

E
+

IS
E

N
S

E
-

CURR_5A/4.2A

CURR_5A/4.2A

CURR_50MA/4.2A

U_SET_OUT/4.3C

POST_OE/4.3A

CC_ACTIVE/4.2A

U_SET
(+2.5V for full range)

Note 3.1: Q3, Q4 and Q5 mounted on heatsink KK3

See Note 3.1

I_SET
(+2.5V for full range)

Note 3.2: Use power resistors with the lowest possible TCR (below ± 50 ppm/oC), e.g. GMR100HTBFA10L0

See Note 3.2

See Note 3.1



Digital control (SPI)

Voltage reference

Voltage programming selection (DAC / Ext.)

OVP

Down-programmer

DAC8552IDGKR

100n

100n

ADS1120IPWR

+5V

100n

10R

100n100n

+5V

1u1u

4u7

1u REF5025AIDR

+5V

100K

BSS84P

4u7 tant.

V+

V+

100n

2K2

2K2

4n7

4n7

V+
470R

2K2

4n7

2K2

4n7

V+

MCP23S17-E/SS

270R

470R

GND

GND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

SN74LVC1G3157DCKR

100n

+5V

GND

1u

74AUP1G74DC.125

+5V

470R

SLVU2.8-TP

WP42WUM/EGW

GND

691322110005

GND

100n

10K

BAS316

TC77-5.0MCTTR
GND

100n

+5V

+5V 1K

330p

2K2

BAS316

WP934MD/2LID

4K7
4n7

D17

VDD 1

VREF 2

VOUTB 3

VOUTA 4SYNC5 SCLK6 DIN7

GND8

IC16
C72

C73

AIN1 10

AIN2 7

AIN3/REFN1 6

DIN16

CLK3

SCLK1

CS2

AVDD 12

DOUT/DRDY15 DGND 4

DVDD 13

AVSS 5

REFP0 9

REFN0 8DRDY14

AIN0/REFP1 11

IC18

C66

R82

C81C79 C82C80

C67

C71

TEMP3

TRIM/NR5

VIN 2

GND 4

VOUT6
IC14

R72

Q12

C69

C83

R77

R80

C75

C78

R75R78

C76

R81

C77

VDD9

RESET18

SI13

SCK12

CS11

A015

A116

VSS10

SO14

INTA20

GPA0 21

GPA1 22

GPA2 23

GPA3 24

GPA4 25

GPA5 26

GPA6 27

GPA7 28

GPB0 1

GPB1 2

GPB2 3

GPB3 4

GPB4 5

GPB5 6

GPB6 7

GPB7 8

A217

INTB19

IC13

R73

R79

5
62

4
1

3
IC17

C65

C70

CLR6

D2

CLK1

PRE7 Q 5

Q 3

IC12A

V
D

D
V

S
S

4
8

IC12B

R76

ZD3

LED1

X3-1
X3-2

C74

R71

JP2
I_SET

U_SET

OE

D15

CS1 VDD 5

SI/O4 SCLK3

GND 2

IC15

C68

R69

C63

R74

D16

JP1

LED2-BTM

R70C64

SKL14
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+

Gnd
Vcc

re
d

gr
ee

n

+2.5 V

SCLK

SCLK

SCLK

SCLK

MOSI

MOSI

MOSI

CS_DAC

CS_ADC

MISO

MISO

MISO

RESET

CS_IOEXP

U_MON/5.3A

I_MON/3.3D

PWRGOOD/2.1B

PWRGOOD/2.1B

PRE_OE/1.1B

CV_ACTIVE/5.1A
CC_ACTIVE/5.1B

+VREF/3.4A

+VREF/3.4A

I_SET/3.3C

SET_DP

DP_DRIVE/3.2A

AUX_USET_SW

AUX_USET_SW
RSENSE/6.1D

SENSE_ERR/6.1B

U_SET_OUT/3.3B

U_SET

CURR_5A/3.4D
CURR_50MA/3.4C

OE_TRIG

POST_OE/3.1C

ADC_DRDY

ADC_DRDY

IRQ

OE_GREEN
OE_RED

OVP_EN/5.3A

OVP_FAULT/5.2B
OVP_FAULT/5.2B

OE

TEMP_CS

0
1
2

Function DCP405
Sense error Input

Bit

3

5

Down programmer disable

CC

Remote sense
Remote programming

CV
Power good

Output enable

Input
Input
Input
Input

Output

Output

I/O Expander

Output

6

9

Current range 5 A

-

Current range 50 mA

10

15 OE coupled LED

11
12
13
14

Output

AIN0
AIN1

Signal
U_MON
I_SET

ADC Ch

U_SETAIN2
AIN3 I_MON

OE uncoupled LED

OVP enable

Output
Output

7
8

4 ADC DRDY

Output
-

Input
Output
Output

OVP Fault

-
Input
Input
Input
Input

-

-
-

Output

Output
Output

-
-

-
Output
Output

DCP405B

Require SPI_MODE1

Require SPI_MODE1

Require SPI_MODE0

ADC fmod = 256 kHz (normal), 512 kHz (turbo)
Anti-aliasing RC filter cutoff = 15.4 kHz



Constant Voltage (CV) and Constant Current (CC) mode detection and indication Over-voltage protection (OVP)

4K7

4K7

4K7

4K7

+5V

V+

100n

V-

100n

+5V
10K

10K

10K

330R

330R

+5V

2N7002

2N7002

GND

GND

GND

WP934MD/LYLID

WP934MD/LYLID
BTA26-600

FMMT493TA

470R

6R2

BAS316

BAS316

1K

100K

N.C. 100n

330R

10K N.C.

V+

GND

AC01000001007JA100

10K

4n7

GND

GND

2N7002

GND

GND

MAX9141ESA

LM293D

LM293D PSMN013-60YL

MMSZ5230BT1G

22K

22K

MMBT5551

1K

10K
GND

R88

R100

R84

R98

C88

C89

R94

R86

R99

R92

R90

Q16

Q15

LED3-TOP

LED3-BTM

A
2

A
1

G Q13

Q14

R85

R97

D18

D19

R91

R96

C84 C85

R83

R89 C86

R93

R95

C87

Q17

3

2
7

651
4

IC20

8
4

IC19P

2

3
1
IC19A

6

5
7
IC19B

Q18

ZD4

R102

R103

Q19

R101

R87
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S
H

D
N

LE

+V
cc

G
nd

V
+

V-

PCB inductor
~1.1 uH !

U_SERVO/3.2C

I_SERVO/3.2D

CV_ACTIVE/4.2A

CC_ACTIVE/4.2A

U_MON/4.3C

PREG_OUT-/3.4D

OVP_EN/4.2B

LOOP_CTRL/3.2B

OVP_FAULT/4.2A

U_SET_OUT/4.3C

POST_OUTF+/6.3A



Remote sense reverse polarity detection

Remote sense selection

Output coupling connector (via Backplane PCB)

Power output section

330R

MMBT5551

MMBT5401

750R

10n

330R

750R

10n

MMBT5551

10K10K

47K

3K3

+5V

1R

470n
10n/200V

10n/200V

G6K-2F-5DC

100K

2N7002

FCR7350B

FCR7350R

PE

+5V

BAS316

470R

GND GND

GND

ZH32

ZH32

DS1024-2*10R0

H
H

X
C

63
0A

33
0M

H
A

0G

N.C. N.C. N.C.
SMAJ51A

R104

Q22

Q20

R105

C90

R112

R110

C98

Q21

R108R107

R111

R106
R109

C91

2
4

3 K1

C93

C97

8
1

K1

7
5

6 K1

R114

Q23

J3

J2

D20

R113

F1

F2

X3-3

X3-4

X3-5

X4-1 X4-2
X4-3 X4-4
X4-5

X4-6
X4-7 X4-8
X4-9 X4-10

X4-11 X4-12
X4-13 X4-14
X4-15

X4-16
X4-17 X4-18
X4-19 X4-20

C92

C94 C95 C96

JP3

JP4

LED2-TOP

ZD5
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+

+

POST_OUT+ (fused) 7

16 OUTC-

6 POST_OUT+ (fused)

20-pin power socket

10 POST_OUT+ (fused)POST_OUT+ (fused) 9

2 OUTC+

12 POST_OUT-

OUTC+ 1

POST_OUT- 11

8 POST_OUT+ (fused)
OUTC+ 5

OUTC- 19

4 OUTC+

OUTC- 17
20 OUTC-

OUTC+ 3

14 POST_OUT-
POST_OUT- 15
POST_OUT- 13

18 OUTC-

POST_OUT+/3.4A

SENSE+/3.4B

SENSE-/3.4B

POST_OUT-/3.4C

SENSE_ERR/4.2A

RSENSE/4.2B

OUTC+

OUTC-

POST_OUTF+/5.4A

5 A quick blow fuse e.g. 179020.5


