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Page 1:  Cover Sheet

Page 2:  Input Power Connector, Filter and Control

Page 3:  DC-DC Modules: 24V and +/-12V

Page 4:  DC-DC Modules: 5V and 3.3V

Page 5:  Switchable Voltages: Optical Head 1 and 2, 24V, 12V, 5V, and 3.3V

Page 6:  Connectors, Humidity & Temperature Sensor
12V DC-DC Converter:
The Sense input and power Vout lines are internally connected through low value resistors to their
respective polarities so that the converter can operate without external connection to the Sense.
Nevertheless, if the Sense function is not used for remote regulation, the user should connect
+Sense to +Vout and –Sense to –Vout at the converter pins.

5V DC-DC Converter:
Pins 7 and 5 must be connected for proper regulation of the output voltage. If these
connections are not made, the converter will deliver an output voltage that is slightly higher
than its specified value.

3.3V DC-DC Converter:
Connect each sense input to its respective Vout if sense is not connected at a remote load.
The Sense and VOUT lines are internally connected through low value resistors. Nevertheless,
if the sense function is not used for remote regulation the user should connect the +Sense to
+VOUT and –Sense to –VOUT at the DC-DC converter pins.

                           Rework
2017-04-11
Page 2: Solder a 1nF capacitor (C65) on top of R65.
Page 3: Change C28 from DNS to stuff.
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40 to 72Vin, 48V Nominal
18A Maximum, 10A Nominal

Vpor ~ 2.93V @ ~ 38.6Vin

                                                        Input Power Control Circuit
As 48Vin turns on, Vpor increases linearly to a maximum of 5.1V. When the POR activates, nVrst is low thereby
keeping Q16 & Q18 off which holds DC-DC1 & DC-DC2 off. When the POR times out after approximately 140ms,
nVrst goes high allowing DC-DC1 & DC-DC2 to turn on. After the uC software comes up, it asserts InputPwrOn
(which assures Q16 & Q18 stay on) so that any potential transients on 48Vin do not cause the POR to reset the
board’s DC-DC converters.

When the uC decides to turn all the power modules off, it first disables InputPwrOn then it asserts 48VinOff. The
MOSFETS Q15 and Q17 turn on and due to positive feedback stay latched on even if 48VinOff should disappear.
nRst is thereby pulled low forcing nVrst low and again turns DC-DC1 & DC-DC2 off. The only way to turn the two
transistor latch off is by removing the 48Vin and allowing LatchEn to return close to zero volts.

Rework
Solder a 1nF capacitor
(C65) on top of R65.

3.3V

3.3V

48Vin {3}

48VinOff{6}

n24VOn {3}

n12VOn {3}

InputPwrOn{6}
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U2

POR, 2.86-3.00V, 140ms
STM6825SWY6F

nRst 1Vcc5

Rst 3

Gnd 2nMR4
R68
100k

R58

49.9k

R57
49.9k

R65
10.0k

R71

49.9k

D2
Vr = 78
5.0SMDJ78A

R72 0

C59
100n, 250V

R67

0
D3

5.1Vz
BZX585-B5V1,115

Q15

20V, 630mA
DMN2004K-71

3

2

Q18
45V, 100mA
BC847C,215

1
3

2

R61
100k

R69

0

R63

49.9k

Q17

20V, 2A
NX2301P,215 1

3

2

R59
52.3k

C58
100n, 250V

P1

Mega-Fit, Vert
"Power Input"

172065-0004
12
34

R66
100k

T1

TCK-086
25A, 2.5m Ohm

1

3

2

4

R56
10.0k

C61
100n, 50V

C6
10nF, 500V

Q13
45V, 100mA
BC847C,215

1
3

2

R60
4.99k

Q14

20V, 2A
NX2301P,2151

3

2

Q16
45V, 100mA
BC847C,215

1
3

2

C65
1n

R70

1.00k

R55

49.9k

D5

30V, 200mA
RB530SM-30T2R

C60
10nF, 500V

C1
10nF, 500V

D4

30V, 200mA
RB530SM-30T2R

R64 0

R62

49.9k

LatchEn

48Vin

nVrst

nRst

Vpor
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R11, R12, R29, & R30 are placed next to DC-DC2. 
R12 and R29 are stuffed if R11 & R30 are not.

J4's cable is approximately 1 foot long.

LC input filter has ~28.5dB rejection @ 260kHz.

DC-DC1 & DC-DC2 Enable/Disable (see also page 2)
DC-DC1: To enable, n24VOn = low Z. To disable, open pin 2, high Z.
DC-DC2: To enable, n12VOn = low Z. To disable, open pin 2, high Z.

23.60 to 24.34V Out

11.76 to 12.24V Out

-11.76 to -12.24V Out

240kHz Switching

Post Filter -22dB @ 240kHz

To Q12 pin 3

To P5 pin 4

Rework
Add the 100nF capacaitor (C28).

24V

24V

12V

12V

24V

-12V

48Vin{2}

n12VOn{2}

n24VOn{2}

5VSenN{4}
5VSenP{4}

3.3VSenP{4}
3.3VSenN{4}

Title

Size Doc Number Rev

Date: Sheet of

3D at Depth LLC

Description

24V & +/-12V DC-DC A02

Schematics, Dual Head Power Bd

A
3 6Tuesday, April 11, 2017

RG00132-SCH

Title

Size Doc Number Rev

Date: Sheet of

3D at Depth LLC

Description

24V & +/-12V DC-DC A02

Schematics, Dual Head Power Bd

A
3 6Tuesday, April 11, 2017

RG00132-SCH

Title

Size Doc Number Rev

Date: Sheet of

3D at Depth LLC

Description

24V & +/-12V DC-DC A02

Schematics, Dual Head Power Bd

A
3 6Tuesday, April 11, 2017

RG00132-SCH

J4

1.5mm, Vert

"To Computer"

503154-1090

ClikMate, 2A

1 2
3 4
5 6
7 8
9 10

L13
4A, 60ohms @100M

HI0603P600R-10

C19
4.7u,100V

C
26

10
0n

, 5
0V

R24

DNS, 100k

F1

15A, 125V, Slow
3SB 15-R

R41

DNS, 1k

C15
220nF, 100V

L7

1.3uH, 25A
7443551130

1.8m Ohm

C24
22uF, 25V

C11
100n, 50V

DC-DC1

36-75Vin, 12V, 25A
HPQ-12/25-D48NB-C

+Sense 7

-Vout 4

Trim 6

+Vout 8+Vin1

-Vin3

nEn2

-Sense 5

DC-DC2

34-75Vin, 24Vout, 25A
IQ48240HZD25NRA-G

-Vin4

-Vout 5-Sense 6

Trim 7

+Sense 8+Vout 9+Vin1

nEn2

R1
0

WL4
"24V"

C12
4.7u,100V

R10
0

C25
22uF, 25V

R19
DNS, 100k

C16
22uF, 25V

R6
0.27

R17

DNS, 0

R26
DNS, 100k

R30 0

FH1
500V, 15A, Fuse Holder
4245

4
2 1

3

R16
0.27

DC-DC5

9-36Vin, 12V, 500mA
DJ06S2412A

NC11 11

-Vin22 NC9 9

+Vout 14+Vin2222

-Vin33

+Vin2323

-Vout 16

R12 DNS, 0
L6

820nH, 18A
PG0871.821NL

2.3m Ohm

C57
100n, 50V

C28
100n, 50V

R11 0

WL5
"12V"

WL11
"-12V"

FH2

500V, 15A, Fuse Holder
4245

4
2
1

3

L12

4A, 60ohms @100M
HI0603P600R-10

C55
22uF, 25V

L4
1uH, 9.5A

PA4333.102NLT
8.7m Ohm C23

22uF, 25V

F2

10A, 125V, Slow
3SB 10-R

R14
0.27

C56
22uF, 25V

C
3

10
0n

, 5
0V

R15
0.27

C20
4.7u,100V

C53
1u, 50V

R18

DNS, 100k

C52
10u, 50V

C5
4.7u,100V C17

22uF, 25V

R20

DNS, 0

C13
4.7u,100V

C4
4.7u,100V

R29 DNS, 0

C14
4.7u,100V C18

4.7u,100V

C64

DNS, 10nF, 500V

R48
0

VinDC-DC1
24VSen_P

24VSen_N

12VSenP

12VSenN
12VSenP

12VSenN

VinDC-DC2

24VSen_N
24VSen_N

12VSenN
12VSenP

24VSen_P

24VSen_P
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2.292 to 3.308V Out

4.95 to 5.05V Out

350kHz Switching

5V
24V

5V

3.3V
24V

3.3V

5VSenP {3}

5VSenN {3}

3.3VSenP {3}
3.3VSenN {3}
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R46
0.27

C45
22uF, 10V

R37

DNS, 0

WL9
"3.3V"

DC-DC4

9-36Vin, 3.3V, 20A
UWE-3.3/20-Q12PB-C

-Vin3 -Vout 4-Sense 5

Trim 6

+Sense 7+Vout 8+Vin1

En2

C44
22uF, 10V

R43

DNS, 0

C48
10u, 50V

C43
22uF, 10V

R31

DNS, 0

L11

10A, 96@100MHz
28F0121-1SR-10

1 m-ohm

DC-DC3

18-36Vin, 5V, 10A
IQ24050SMC10NRS-G

+Sense 7

-Vout 4

Trim 6

+Vout 8+Vin1

-Vin3

nEn2

-Sense 5

C47
10u, 50V

C35
10u, 50V

C42
100n, 50V

L9

1u, 4.9A
7.5m Ohm

P1166.102NLT

C46
10u, 50V

R47
0

C34
10u, 50V

R45

392k

R39
0

R54 0

R34
DNS, 100k

C51
100n, 50V

R36
0.27R33

0

R
51

D
N

S,
 1

00
k

C36
22uF, 10V

L10

1u, 4.9A
7.5m Ohm

P1166.102NLT

R53

DNS, 0

R50 0

WL8
"5V"

C37
22uF, 10V

C32
10u, 50V

C38
22uF, 10V

C39
100n, 50V

L8

10A, 96@100MHz
28F0121-1SR-10

1 m-ohm
R38

DNS, 100k

R52
DNS, 100k

5VSenP

5VSenN

3.3VSen_P

3.3VSen_N

3.3VSen_P

3.3VSen_N

3.3VSen_P
3.3VSen_N
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J1 Voltages 2A Maximum
J2 Voltages 2A Maximum

24V @ 6A Maximum24V @ 6A Maximum

5V

24V 5V

3.3V

12V 3.3V

24V

12V 3.3V

5V24V

12V

24V 24V 24V 24V

EnSpare24V{6} EnSpare5V{6}

EnSpare12V{6} EnSpare3.3V{6}

EnOH1{6} EnOH2{6}
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R4

49.9k

C27
1u, 50V

C41
100n, 50V

R27
100k

R22
100k

F6

3A, 63V, Slow-Blow
C1S 3

Q3

60V, 30A, 21m
SQJ461EP-T1_GE3

4

5

1 2 3

C10
100n, 50V

F11

10A, 63V, Slow-Blow
3413.0328.22Q11

45V, 100mA
BC847C,215

1
3

2

J2

1.5mm, Vert

"Spares 5 & 3.3V"

503154-1090

ClikMate, 2A

1 2
3 4
5 6
7 8
9 10

C54
100n, 50V Q10

38V, 18m Ohm
BTS6143D2

4 1

3

5

R28

49.9k

R8
100k

D1

12Vz
MM3Z12VT1G R7

100k

Q2

60V, 30A, 21m
SQJ461EP-T1_GE3

4

5

1 2 3

R25
10.0k

R23

49.9k

Q12

38V, 18m Ohm
BTS6143D2

4 1

3

5

C22
1u, 50V

Q9
45V, 100mA
BC847C,215

1
3

2

R2
10.0k

F1

3A, 63V, Slow-Blow
C1S 3

Q1

45V, 100mA
BC847C,2151

3

2

R44

4.99k

R13

49.9k

R42
10.0k

Q7

60V, 30A, 21m
SQJ461EP-T1_GE3

4

5

1 2 3

R21
10.0k

F5

3A, 63V, Slow-Blow
C1S 3

R40

4.99k

Q5

60V, 30A, 21m
SQJ461EP-T1_GE3

4

5

1 2 3

Q8

45V, 100mA
BC847C,2151

3

2
R9

10.0k

R3
1.00k

C21
100n, 50V

Q6

45V, 100mA
BC847C,215

1
3

2

P5

Minifit Jr, RA
"To Opt Head #1"

39-30-1041

1 2
3 4

C31
100n, 50V

R49
10.0k

F2

3A, 63V, Slow-Blow
C1S 3

C29
100n, 50V

R5
100k

P4

Minifit Jr, RA
"To Opt Head #2"

39-30-1041

1 2
3 4

Q4

45V, 100mA
BC847C,2151

3

2

F12

10A, 63V, Slow-Blow
3413.0328.22

C9
1u, 50V

C30
1u, 50V

J1

1.5mm, Vert

"Spares 24 & 12V"

503154-0890

ClikMate, 2A

1 2
3 4
5 6
7 8
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Spare currents are approximately 2A maximum.

Fan currents are approximately 2A maximum.

Computer Currents Max:
   12V ~ 20A
   -12V ~ 250mA
   5V ~ 5.5A
   3.3V ~ 14.1A

To allow P3 to stay the coolest at high current levels,
use crimps from the Molex “Mini-Fit HCS Plus” series
(e.g., the Molex 45750-3112 terminal for 16 AWG wire)
as opposed to from the regular “Mini-Fit Jr” series. 
Also, larger-diameter wire (e.g., 16 AWG) will allow
more heat to be conducted away from P3.  Note that
20AWG wire will allow 6A to be conducted with a 30C
rise, 18AWG = 7.5A/30C rise, and 16 AWG = 8.5A/30C.

3.3V 3.3V
12V

5V

3.3V

-12V

3.3V

3.3V

12V

24V

12V

5V

3.3V

3.3V
12V

EnOH1{5} 48VinOff {2}
EnOH2{5}

EnSpare24V{5}
EnSpare12V{5}
EnSpare5V{5}

EnSpare3.3V{5}

InputPwrOn {2}
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WL2
"Iso Gnd"

R32

27

F9

2A, 63V, Slow-Blow
0469002.WR

L1

4A, 60ohms @100M
HI0603P600R-10

U1

Humidity & Temp Sensor, PWM Out
Si7022-A20-IM1

Vdd5

Gnd 2

PWM1 1

Select6

PWM2 4

DNC3

Pad7

C33
100n, 50V F4

500mA, 63V, Slow-Blow
0468.500NR

Q19

45V, 100mA
BC847C,215

1
3

2

WL6
"Iso Gnd"

C8
10nF, 500V

PTH1

PTH4

D9
Vr = 6V

M
M

BZ
9V

1A
L,

21
5

3

21

R73
10.0k

P3

Mini-Fit Jr, RA
39-30-1181

"To Computer"

1
2
3
4
5
6
7

9
8

10
11
12
13
14
15
16
17
18

F10

2A, 63V, Slow-Blow
0469002.WR

F8

20A, 63Vdc, Slow-Blow
3413.0331.22

WL7
"Gnd"

D12
Vr = 6V

M
M

BZ
9V

1A
L,

21
5

3

21

R77
280k

D7
Vr = 6V

M
M

BZ
9V

1A
L,

21
5

3

21

PTH3

F7

7A, 63V, Slow-Blow
3413.0326.22

C40
10nF, 500V

C50
10nF, 500V

F3

25A, 63Vdc, Slow-Blow

3413.0332.22

PTH2

D11
Vr = 6V

M
M

BZ
9V

1A
L,

21
5

3

21

J3

1.5mm, Vert
502584-0460

"To Fans"
ClikMate, 2A

1
2
3
4

TP1

PTH5

L5

4A, 60ohms @100M
HI0603P600R-10

L2

4A, 60ohms @100M
HI0603P600R-10

R76

100

L3

4A, 60ohms @100M
HI0603P600R-10

R78
49.9k

P2

Mini-Fit Jr, RA
39-30-1081

"Spares"

1
2
3
4

5

8

6
7

C62
100n, 50V

C7
10nF, 500V

C63
100n, 50V

D6
Vr = 6V

M
M

BZ
9V

1A
L,

21
5

3

21D10
Vr = 6V

M
M

BZ
9V

1A
L,

21
5

3

21

WL3
"Iso Gnd"

C49
10nF, 500V

WL10
"Iso Gnd"

R75

200k

PTH6

R35

27

J5

1.5mm, Vert
505406-1860

"To NI Card"
ClikMate, 2A

1 2
3 4
5 6

8
9 10
11 12
13 14

16

7

15
1817

R74
10.0k

D8
Vr = 6V

M
M

BZ
9V

1A
L,

21
5

3

21

C2
10nF, 500V

WL1
"Gnd"

12Vout

HumidityPulse

TempPulse

3.3Vout

LeakSensor

nLeakSensor

nLeakSensor
LeakSensor
HumidityPulse
TempPulse
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