


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 1

Power Board Schematic Diagram
PWR_BRD. 1.0

8.4.2020 г. 11:10:33
C:\Users\Public\Documents\Altium\Projects\RPiShield\Power Board 1.0\PowerBoard_V1.0_SH2.SchDoc

Title

Size: Number:

Date:
File:

Revision:

Sheet ofTime:
A3

+5V

GND GND

GND 6

GND9

GND 14

GND 20

GND25

GND 30

GND 34

GND39

3V31 5V 2
GPIO2/SDA13 5V 4
GPIO3/SCL15
GPIO4/D07 TX1/GPIO14 8

RX1/GPIO15 10
GPIO17/D111 CS0/D9/A0/PWM1/GPIO18 12
GPIO27/D213
GPIO22/D315 D10/A1/GPIO23 16
3V317 D11/A2/GPIO24 18
GPIO10/MOSI19
GPIO9/MISO21 D12/A3/GPIO25 22
GPIO11/SCK23 CS0/CE0/GPIO8 24

CE1/GPIO7 26
ID_SD27 ID_SC 28
GPIO5/D429
GPIO6/D531 PWM1/D13/A4/GPIO12 32
GPIO13/D6/PWM233
GPIO19/D7/MISO1/PWM235 D14/A5/GPIO16 36
GPIO26/D837 MOSI1/D15/A6/GPIO20 38

SCK1/D16/A7/GPIO21 40

CON1

RPI GPIO Connector

VCC

C35
100nF

GND

CL2

BLM21PG121SN1D

TOTAL 28 GPIOs

2,3 - I2C; 
14,15 - UART; 
18,19,20,21 - I2S;
12, 13 - PWM;
9, 10, 11, 7, 8 - SPI;
16, 17 - buttons interrupts(16 - floor 1/17 - floor 2)
----------------------
4, 5, 6, 22, 23, 24, 25, 26, 27 - VERSION 3.1

P O W E R  T H R O U G H  C O N N E C T O R ( 3 A  p e r  p i n )

+VINP

GND
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150nH

L1

MHCI06024-R15M-R8APGND

GND_ISO

GND_ISO

TP1

D7
BAT54S-7-F

Pri. Inductance (4,5-7)      22μH
Lk. Inductance                  1.5μH  
          (4,5-7)                     3.2mΩ  
          (2-9)                        40mΩ  
          (1-10)                      34mΩ    
POWER                             55 W

GND_ISO

PGND

PGND

Revision History
Revision Notes

1.0 * First release

Vin 10V..60V
Vout 12V @ 2.3Amax

NOTES:
1) R? for test purposes only

RHPZ @ 26.96kHz

ON   9.96V
OFF 8.88V

set loop bw to 5.392kHz
ZERO at 720 Hz
POLE at 482.29kHz   > 10x Fco

load pole 90Hz

3) Due to losses provide copper area to T?/D?

RT/SYNC9

SS10

ULVO7

FB 2

COMP 3

VIN1 VCC 4

GND6

OUT 5

CS 8

IC1
LM5022MM/NOPB

4

7,
8

1,
2,

3
5,

6,

T1
VSP008N10MSC

Fsw = 101.176KHz

GND

PGND
GND

GNDGND

R12

1M0R14

4R7

R9

4R7

PGND

T2
ZVN3310FTA

Vcc PreReg

GND

R5

100K

R7
22R

R17

60K4 R18

1K0

R13
0R025

K
el

vi
n 

co
nn

ec
tio

ns

Feedforward(DNP)

R16
390K

R24
56K

SW1

TMR-1N

R22
10K

R26
1K0

R27

10K

R23
20K

R28
5K23

2.495V

Vout 5V @ 4Amax

• Filter capacitors – make COUT1 smaller(2-20 times) 
than COUT2. COUT1 is typically ceramic.
• Filter inductors – make L2 smaller(1/10) than L1. Make 
sure that ISAT is greater than IOUT max.
• Filter resonance 2*pi*F= 1/sqrt(L*C) – make the 
second-stage filter resonance three times larger than the 
crossover frequency(5392Hz).
• Damping – damp the second-stage filter to a 
Q(=Rload*sqrt(C/L)) of 1 or smaller.

C14
820uF/6.3V

C27
47N

C21

1U0

C26
100P

C19
1U0

C20
1U0

C25
100P R21

2K0

GND

C
O

M
P

COMP

R25
169K

C2
120U

C3
120U

C4

4U7

C5

4U7

2xLKMD1151J121MF

2xHMK325C7475KMHPE

GND

R20

1K15

C24

47N

VCC

C9
22U

C7
330uFC10

22U

C8
330uF

150nH

L2

MHCI06024-R15M-R8A
C15
22U

C16
22U

C17
22U

R3
510R

R1

0R07

R8

0R07

III

III

C28

33P
C29

22N

C30
1U0

IC2
TL431N-0.5%

R10
1.2k
0.5W

C13
470N

1
23

4

OC1
LTV-817S-TA1

C6
1uF/100V

R2
510R

D3

S2MBF

D5
1N4148W-7-F

1

3

4
D2

MBR10100DS

1

3

4
D6

MBR10100DS

D4
BZT52C10S

R4

15R
R6

15R

C12

3.3nF/100V

R11

15R
R15

15R

C22

3.3nF/100V

Signal to Power
Ground Connection

VCC

+12V_ISO

+VINP

+VIN

D1
SMBJ17A

F1
TRB300

ISOLATED

NON ISOLATED
POWER SUPPLY

POWER SUPPLY

GND_ISO

POK1

EN2

VIN3 VCNTL 4

NC 5
VOUT 6

FB 7GND8 EP
9IC3

FP6145BSPCTR

R30
47K

R31
15K

C33
56P

C11
1U0

C18
1U0

C31

1U0

C34
10U

C32
10U

R29

10K

GND

GND

CL1
BLM21PG121SN1D

VCC

GND

5 V I N 5 V I N

+3.3V

GND

P O K

The PTC fuse and the TVS 
diode are selected for VIN < 
26.4V and current < 3.4A! With 
a POE input (57V/0.8A), 
another fuse and diode must 
be selected!

TP5TP4

UP TO 26.4V

TP2

TP3

LOGO1

1

2

3

4
5

6
10

9

8

7

7.5 2.5

1
NC
NC
NC

TR1

B82802A0055A225

LOGO2

+12V_ISO

1 2 V A C

1 2 V A C

2200pF
2000V

C1

2200pF
2000V

C23

R19

0R

TOP BOT

-VIN

GND

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 

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 PIC1202 

COC12 

PIC1301 

PIC1302 
COC13 

PIC1401 

PIC1402 
COC14 

PIC1501 

PIC1502 
COC15 

PIC1601 

PIC1602 
COC16 
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PIC1702 
COC17 
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COC19 
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PIC2901 PIC2902 

COC29 
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PID10A 
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COD1 
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PID203 
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COD2 
PID301 PID302 

COD3 

PID40A 

PID40C 
PID40nc 

COD4 

PID50A PID50C 

COD5 

PID601 

PID603 

PID604 

COD6 

PID701 

PID702 
PID703 

COD7 

PIF101 PIF102 

COF1 

PIIC101 

PIIC102 

PIIC103 

PIIC104 

PIIC105 

PIIC106 

PIIC107 

PIIC108 PIIC109 

PIIC1010 

COIC1 

PIIC201 

PIIC202 

PIIC203 COIC2 

PIIC301 

PIIC302 

PIIC303 PIIC304 

PIIC305 

PIIC306 

PIIC307 PIIC308 

PIIC309 COIC3 

PIL101 PIL102 

COL1 

PIL201 PIL202 

COL2 

COLOGO1 COLOGO2 
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PIOC104 
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COR4 
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COR6 
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PITR101 
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PITR104 

PITR105 

PITR106 

PITR107 

PITR108 

PITR109 

PITR1010 

COTR1 

POCOMP 
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