
47u

UVZ1H332MHD

100u

0R

47n

240K

4K32

4u7

10u

10R
330pPGND

11K

390R 100K

MMBT5401

MSS1210-333

PGND

10u

PGND

4u7

3V3

VS-50WQ10F

EEEFK1V470P

0R

PGND

R020/2W

51K

1n5

22p

100n

100R

IHLP2020CZER3R3M11

IHLP2020CZER3R3M11

SUD19P06-60

LTC3864

0R

0R

100p

470n

100n

100K

2N7002

1N4148WS

100n 100n1u 1u

2743019447

PGND

18K3m3

STPS15H100

STPS15H100

STPS15H100

STPS15H100

SS110

PGND

22-23-2031

Si8610BC-B-IS

22-23-2031

PGND

100n

100n

+5V

282836-2

EEEFK1J101P

EEEFK1J101P

R13

C19

R12

R15

C3

C9

R8
C14

R14

R10 R11

Q2

L1

C17

C2

ZD1

D6

C13

R4

R2

R9

C20

C18

C6

R7

L3
L2

SH2

Q1

VIN 11

PLLIN/MODE1

RUN8

SS4

SENSE 10

CAP 9

VFB 5

PGNDTP
ITH 6

GATE 12

SGND 3

FREQ2

PGOOD7

IC1

R3

R6

C7

C5

C8

R5

Q3

D7

C16 C12C10 C11

FB1

R1
C1

D2

D4

D1

D3

JMP1-0R

D5

SH1

X2-1

X2-2

X2-3

VDD1 1

A1 2

GND1 4GND25

B16

VDD28
IC2

X3-1

X3-2

X3-3

C22

C21

X1-2

X1-1

C4

C15
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Slave +5V 1
Sync Out 2

3-pin connector (X2)

Slave Gnd 3

1 +5V
2 Sync in

3-pin connector (X3)

3 Gnd

DC_OUT/2.1B

OUT+/3.1A

PRE_OE/4.3B

SGND

SGND

SET_100%/4.3B

PREG_OUT/3.1A

VBIAS/3.1A

POUT-/3.4C

SYNC/2.1B

Fsw=350kHz (when grounded)
Ilimit=4.06A (95mV/20mOhm-1.04/2)
Rsense=20mOhm (95mV/(1.3*(3A+1.04/2)))
Ilripple=1.04A for Vout=20V, L=33uH, Vin=50V (((20V/350kHz*33uH)(1-20V/50V)))

tss=8ms

AC in

Sync InSync Out



2x680uH

(LQH32PN2R2NN0L)

Yellow

LPD5030-684MRB
2u2

2u2

PGND

PGND

47u

47u

2u2

2u2

V-
330n

V+

390R

HSMY-C170

3n3

22K 51K 1n

22n

30K

4K7

100n

10n DFLS1100-7

2u2/100V

2u2

39K 1K8

2u2

GND

10R

330p

2u2

DFLS1100-7

PGND

LM5574 PGND

PGND

MC79L05

PGND

SKL16

SKL16330n

PGND

PGND

PGND

100n

100n

MC78L05

100n

+5V

60R@100MHz

60R@100MHz

60R@100MHz

-9V

4u7

LP2951SO8

12K

3K9
10K

PGND

PGND

42

31

TR1
C23

L4

C26

C33

L6

C34

C24

R20

LED1

C38

R21 R22 C39

C27

R19

R24

C35

C32 D11

C29

C37

R16 R17

C36
R18

C31

L5

D8

VCC1

VIN3

SD2

FB 6

IS 13

SS10

RT7

PRE 15

BST 16

RAMP8

SYNC4

COMP 5

PGND 12AGND9

OUT 11

SW 14

IC5

GND

IN2*4

5

OUT 1

IC3

D9

D10C30

C40

C28GND

VI8

2*
4

VO 1

IC4

C25

FB

FB2

FB3

C41

IN8

SENSE 2

SD3

ERROR5 VTAP 6
FB 7

GND4

OUT 1
IC6

R23

R25
R26

+5V
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DC_OUT/1.3A

SYNC/1.1B

PWRGOOD/4.3B

-5V

+5V+9V

+1.225V

-9V



Current control loop

Voltage control loop

Down-programmer

e.g. Farnell: 1187100
10K NTC
or TME: NTC-K45-10

13V

V+

100n

1n

2K2

2K2

100n

2K

2K

120p

10K

10K

47p10K

2n2

47p10K

2n2

PGND

IRFP250N

11K

100n

BAS316

10K 1n

BAS316

1n5220R

1n5220R

470R BAS316

BAS316

100R

BAS316

2K2

BAS316

470R

10n

PGND

BAS316 6V2

16K

560R

PGND

PGND

2K2

2K2
BAS316

220R
1K

220R220R

1K8

+5V

51K

PGND

BCP56-16.115

100n

1K

OP27GSZ

1u

10n

1u

10n

7K5

130K

130K

20K

20K

7K5

MMBT5551

BC846C

BCP56-16.115 

TL072D

TL072D

3K9

51R

51R

3K9

MMBT5401 MMBT5401

MMBT5551

BC857C

100n

100n

PGND

R020/2W

PGND

PGND
PGND

51R

51R

180R

180R

IRFR5410

TL072D

470n

PGND

TL072D

PGND

-9V

V-

0R

SSW-102-02-S-S

0R1/3W
2R2/2W

Not used
ZD2

C53

C61

R64

R61

C59

R34

R58

C48

R48

R50

C44R42

C46

C50R57

C47

Q4

R70

C52

D19

R71 C62

D17

C45R44

C49R54

R49 D16

D18

R40

D12

R29

D15

R37

C43

D13 ZD3

R33

R43

R31

R32

D14

R39
R38

R36R35

R52

R47

1

32*2

Q7

C58

R30

2

3
6

IC9A

7
4

IC9P

C55

C56

C57

C51

R41

R45

R55

R46

R56

R51

Q13

Q6

1

3
2*

2

Q9

2

3
1

IC7A
6

5
7

IC7B

8
4

IC7P

R60

R63

R67

R68

Q10 Q11

Q12

Q5

C54

C60

R65

R62

R66

R69

R59

Q8

2

3
1

IC8A

8
4

IC8P

C42

6

5
7

IC8B

R53

X5-17
X5-18
X5-19
X5-20

X4-1

X4-2

X5-13

X5-15

X5-21

X5-22

X5-23
X5-24
X5-25
X5-26

CV

CC

BIAS

R27

R28
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2 +5V (Output)

SCLK (Input) 7
6 CS_ADC (Input)
8 INT (Output)
10 Gnd

4 CS_DAC (Input)CS_EXPANDER (Input) 3
MOSI (Input) 1

26-pin SPI and power out socket (X5)

RESET (Input) 5

MISO (Output) 9

-Vout 19

TEMP_NTC (Output) 13

-Vout 17

12 GndAUX_USET_IN (Input) 11

MCU_VCC (Input) 15
18 -Vout
16 Gnd
14 Gnd

Sense- (Input) 21
+Vout (Output) 23
+Vout (Output) 25

24 +Vout (Output)
26 +Vout (Output)

22 Sense+ (Input)
20 -Vout

U_SERVO/5.2B

I_SERVO/5.2D
I_MON/4.2C

SENSE-

SENSE+

U_MON/4.2C

I_SET/5.2B

U_SET/5.4A

OUT+/1.4C

OUT+/1.4C

OUT+

OUT+/1.4C

OUT+/1.4C
PREG_OUT/1.4B

OUT-

OUT-

OUT-

VBIAS/1.3A

DP_DRIVE/4.3A

POST_OE/4.3B

P
O

U
T-

/1
.4

B

TEMP_NTC

MCU_VCC

I_SET (0-2,4V for 0-3A)

U_SET (0-2,5V for 0-50V)

Note 3.1: Q4 is mounted on the external heatsink

See note 3.1

0.1%

0.1% 0.1%

0.1% 0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0-30V
0-40V
0-50V

R21, R31R20, R30
75K 15K
100K
130K

20K
20K

0-3.12A
0-5A

R35, R43
3K9
2K37

Range

Range

TEMP



Voltage reference

DAC8552

+5V
100n

100n

ADS1120

MCP23S08-E/SO

+5V

100n

+5V

10R

100n100n

+5V

PGND

+5V

1u1u

10u

+5V

PGND PGND

1u

PGND

PGND

PGND

PGND

PGND

PGND

REF5025

SSW-113-02-T-D-RA

PGND

100K

10K

PGND

+5V

100K

2N7002

BSS84P

10u

VDD 1

VREF 2

VOUTB 3

VOUTA 4SYNC5
SCLK6
DIN7
GND8

IC11

C64

C65

AIN1 10

AIN2 7

AIN3/REFN1 6

DIN16

CLK3

SCLK1

CS2

AVDD 12

DOUT/DRDY15
DGND 4

DVDD 13

AVSS 5

REFP0 9

REFN0 8
DRDY14

AIN0/REFP1 11
IC13

VDD18

RESET6

SI2

SCK1

CS7

A05

A14

VSS9

SO 3

INT 8

GP0 10

GP1 11

GP2 12

GP3 13

GP4 14

GP5 15

GP6 16

GP7 17

IC10

C63

R75

C71C69 C72C70

C66

C68

TEMP3

TRIM/NR5

VIN 2

GND 4

VOUT6
IC12

JMP2-0R

X5-1

X5-2

X5-3

X5-4

X5-5

X5-6

X5-7

X5-8

X5-9

X5-10

R74

R73

R72

Q15

Q14

X5-12
X5-14
X5-16

C67

OE
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4

2
1

Interrupt jumper settings

3

4

2
1

3

INT ADC generated

INT I/O expander generated
(default)

PS_SCLK

PS_SCLK

PS_SCLK

PS_MOSI

PS_MOSI

PS_MOSI

CS_DAC

CS_ADC

PS_MISO

PS_MISO

PS_RESET

CS_EXPANDER

U_MON/3.3B
I_MON/3.3C

PS_DRDY

PWRGOOD/2.4C
PRE_OE/1.1B

CV_ACTIVE/5.1C

CC_ACTIVE/5.1D

INT

+VREF/5.2A

+VREF/5.2A

I_SET_IN/5.1B
U_SET_IN/5.1A

SET_DP

POST_OE/3.1B

DP_DRIVE/3.2A

AUX_USET_SW/5.3B
SET_100%/1.4C

Require SPI_MODE0

Require SPI_MODE1

Require SPI_MODE1

Digital control (SPI)

0
1
2

Function Direction
IRQ Output

Bit

3
4
5
6
7

Down programmer disable
CC
Set 100% duty cycle
Remote programming
CV
Power good
Output enable

Output
Input
Output
Output
Input
Input
Output

I/O Expander



Constant Voltage (CV) and Constant Current (CC) mode indicator

Manual CV and CC control (optional)
Remote programming

12K

2K2

5K6

5K6

5K1

5K1

+5V

V-

V+

100n

TSW-104-08-L-D

V-

100n

PGND

+5V

47K

10K

10K

PGND

10K PGND

V+

TS5A9411DCKT PGND

V+

V+

V-
ADG465SOT-23

1K

LP339D

LP339D

LP339D

LP339D

0R

R84

R81

R80

R85

R78

R83

C73

X6-1

X6-2

X6-3

X6-4

X6-5

X6-6

C74

X6-7

X6-8

R79

R77

R86

R82

2
1 3

5
6

4
IC15

1 4

6
3

IC14
R76

X5-11

6

7
1

IC16A

4

5
2

IC16B

8

9
14

IC16C

10

11
13

IC16D

3
12

R87
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+0.22V

-2.27V

2x4-pin connector (X6)
U_SET 50K pot I_SET 50K pot

+Vref 7

U_SET 3
Gnd 5

DAC Ch#1 1
4 I_SET
6 Gnd
8 +Vref

2 DAC Ch#2

U_SERVO/3.3C

I_SERVO/3.2C

CV_ACTIVE/4.3B

CC_ACTIVE/4.3A

I_SET/3.3C

U_SET/3.3B+VREF/4.3C

U_SET_IN/4.3C

I_SET_IN/4.3C

AUX_USET_SW/4.3B

AUX_USET_IN

U_SET_OUTU_SET_OUT

I_SET potentiometer

U_SET potentiometer

Place jumpers at 1-3 and 2-4 for DAC control

Connect 100n capacitor on potentiometer's side between viper and ground pin

See note 5.1

Note 5.1: Use zero ohm jumper only if remote programming is not used


