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Triad Magnetics: ALS50-24

Digi-Key: 237-1292-ND

Generator

Mounting Holes

Rev. 9: reversed voltages on pins 1 and 3 of U1 and U2

Rev. 8: built 2 boards

added capacitors on output of U7-A and U7-B

added R52, wired SHUTDOWN to P1.11

Rev. 11: Changed all IGBTs to STGW35HF60WD from STGW35HF60W

The D suffix device has an integrated anti-parallel diode

P1

N3440-6202RB

HS1

MA-102-55E

Heat Sink

HS2

MA-102-55E

Heat Sink

HS3

MA-102-55E

Heat Sink

P2

22-23-2041

P3

22-23-2061

X1

MTH140

X2

MTH140

X3

MTH140

X4

MTH140

X5

MTH140

X6

MTH140

[3]
BOOST_1

[3]
BOOST_2

[4,5]
PWM_A

[4,5]
PWM_B

[7]
ENERGIZE_AC_RELAY

[6]
AC_CURRENT_SENSE

[7]
AC_VOLTAGE_SENSE

[2]
INPUT_CURRENT_SENSE

[2]
INPUT_VOLTAGE_SENSE

[3]
BUS_VOLTAGE_SENSE

+5V

+24V

[3]
ENABLE

[4,5]
SHUTDOWN
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Vout = 5900 / (5900 + 470000) * 400 = 4.959 Volts

If Vin(max) = 400 Volts

Test

Input Current and Voltage Measurement

I+

+15V

-15V

I-

OUT

GND

VSS

VDD

J1

MKDS5/3-9.5

C1
470uF

450V

C2
470uF

450V

C3
470uF

450V

U1

HX_20-P

C101
0.1uF

C102
0.1uF

R50
10K0

R60
470K

1.00W

R11
5K90

U7-A

LT1368CN

U7-C

LT1368CN

C107
0.1uF

J8

MKDS5/2-9.5

C108
0.1uF

[1]
INPUT_CURRENT_SENSE

+VIN

[1]
INPUT_VOLTAGE_SENSE

+5V

+15V

-15V
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Test

Voltage Booster Circuit

AGND PGND

VDD

VDD

OUT

OUT

ENBL

IN

AGND PGND

VDD

VDD

OUT

OUT

ENBL

IN

Q1

STGW35HF60WD

Q2

STGW35HF60WD

L1

2319-H-RC

390uH 5A

L2

2319-H-RC

390uH 5A

D1

STTH30R06W

30A 600V

D2

STTH30R06W

30A 600V

R4
10R0

1W

R5
10R0

1W

C4
470uF

450V

C5
470uF

450V

C6
470uF

450V

R61
470K

1.00W

R12
5K90

U7-B

LT1368CN

U3

UCC37322

U4

UCC37322

C10
6.8uF

C11
6.8uF

J7

MKDS5/2-9.5

C109
0.1uF

R52
10K0

+VIN

+VBUS

[1]
BUS_VOLTAGE_SENSE

[1]
ENABLE

[1]
BOOST_1

[1]
BOOST_2

+15V

+15V
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DC to AC Half-Bridge

VDD

VSS

HIN

SD

LIN

VB

HO

VS

VCC

LO

COMNC

NC

NC

U5

IR2113P

D3

1N4007

C50
2.2uF

C51
2.2uF

R6

10R0

1W

R7

10R0

1W

Q3

STGW35HF60WD

Q4

STGW35HF60WD

C103
0.1uF

[1,5]
SHUTDOWN

[1,5]
PWM_A

[1,5]
PWM_B

[6]
OUTPUT_A

+5V

+15V

+15V

+VBUS
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DC to AC Half-Bridge

VDD

VSS

HIN

SD

LIN

VB

HO
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VCC

LO

COMNC

NC

NC

U6

IR2113P

D4

1N4007

C52
2.2uF

C53
2.2uF

R8

10R0

1W

R9

10R0

1W

Q5

STGW35HF60WD

Q6

STGW35HF60WD

C104
0.1uF

[1,4]
SHUTDOWN

[1,4]
PWM_B

[1,4]
PWM_A

[6]
OUTPUT_B

+5V

+15V

+15V

+VBUS
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External Components

Digi-Key NumberSpecificationPart NumberManufacturerItem

10mH, 20A 195J20-ND195J20Hammond Manufacturing

230VCT, 10.87A, 2500VATriad Magnetics

5uF, 440VACPanasonic - ECG P9660-NDDS441505-BA

VPT230-10870-NDVPT230-10870Alt. Transformer

Capacitor

Inductor

Filter Circuit Isolation Transformer

AC Current Measurement

Transformer Hammond Manufacturing 182R117 234VAC, 4.3A, 1000VA 182R117-ND

I+

+15V

-15V

I-

OUT

GND

U2

HX_20-P

C105
0.1uF

C106
0.1uF

R51
10K0

J6-A

MKDS1.5/4-5.08

J6-B

MKDS1.5/4-5.08

J6-C

MKDS1.5/4-5.08

J6-D

MKDS1.5/4-5.08

J5-A

MKDS1.5/8-5.08

J5-B

MKDS1.5/8-5.08

J5-C

MKDS1.5/8-5.08

J5-D

MKDS1.5/8-5.08

J5-E

MKDS1.5/8-5.08

J5-F

MKDS1.5/8-5.08

J5-G

MKDS1.5/8-5.08

J5-H

MKDS1.5/8-5.08

[1]
AC_CURRENT_SENSE

[7]
AC_B

[4]
OUTPUT_A

[5]
OUTPUT_B

[7]
AC_A

+15V

-15V
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L

N

GND

Mains

Inductor
To Coupling

Vout = Vpeak(R52/(R52+R62))

Vpeak = 1.414*Vrms = 1.414*230 = 325 Volts

 = 325*(7320/(7320+470000))

 = 4.98 Volts
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230V, 50Hz 240V, 60Hz

L1

L2

GND

To Power

Supply

L

N

GND

Isolated AC Voltage Measurement

Hammond Manufacturing: 157D
Specification: 1mH, 10A

Digi-Key: 167D-ND
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+Vout

-Vout

0V

SYNCoutSYNCin

Vs

GND

GND

Vref

Osc

Vout

FB/SHDN

CAP-

CAP+

V+

K1

DPST-NO

D5
1N4007

Q7

IRFD120PBF

R53
10K0

Z3
V275LA20AP

J2

MKDS5/3-9.5
Z1
V275LA20AP

Z2
V275LA20AP

J4

MKDS1.5/2-5.08

U8

ISO124

U9

DCP011515DBP

C47
1.0uF
50V

C48
1.0uF
50V

R62
470K

1.00W

R3

7K32

C46
1.0uF
50V

U10

LT1054CP

C137
22uF

35V

C138

22uF

35V

C136
22uF

35V

C9
470pF

J3

MKDS5/3-9.5
F1

WK0001 F2

FUSE6.3A

C139

22uF

35V

[1]
ENERGIZE_AC_RELAY

[6]
AC_A

[6]
AC_B

+15V

[1]
AC_VOLTAGE_SENSE

-15V+15V

+15V
-15V

[7]
AC_L

[7]
AC_N

+24V

AC_L

AC_N

[7]
AC_L

[7]
AC_N
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Heat Sink

0.530

Switching Regulators for 15 Volt and 5 Volt Power Supplies

VIN

ON/OFF

GND

FB

OUT

GND_TAB

VIN

ON/OFF

GND

FB

OUT

GND_TAB

U11

LM2575-15

U12

LM2575-5

D6

1N5819

D7

1N5819

L3

SH50F-0.9-330

L4

SH50F-0.9-330

C14
220uF

50V

C15
220uF

50V

C12
220uF

50V

C13
220uF

50V

7-340-2PP-BA

+15V+24V

+5V+24V


