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Rev Date Description

Version History

A 19 Feb 20 1) Initial MPPT Test Design

Notes

LEDs, Connectors

Buck/Boost Converter

SM72295

SM72442

Internal Regulators

Schematic Page Description

01 Cover Page

02 Block Diagram

MCU03

04

05

06

07

08

Zamp 20A MPPT Charge Controller

B 20 Apr 20 1) Layout Changes to reduce noise
2) Silk Changes
3) Changed SIA and SOA pins on SM72295
4) Change R49 to 49.9Ohm
5) Measure VDDA of SM72442 on P0.28
6) Move BATT_REV_DETECT to P0.25
7) Move MPPT_ENABLE to P0.24 and change drive scheme
8) Add Crystal between P0.00 and P0.01
9) Move OVS_TRIGGER to P0.10
10) Move MPPT_STARTUP_EN to P0.22
11) Move SOLAR_REV_DETECT to P1.02
12) Change Test points for important signals to larger ones
13) DNP all Smaller test points and so just pads are there
13) Add GND test points
14) Add Snubber circuits to Buck and Boost sides of the converter to reduce ripple
15) Add P0.23 and P0.19 as test points
16) Added scaled current measure pins to ADC inputs
17) Made temp sensor inputs switchable to share ADC input
18) Replace J4 with Push in style terminal block
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Zamp 20A MPPT Charge Controller

Buck/Boost
Converter 20A

Solar ATP
Connector
(10 AWG)

S+

S-

B+

B-
VSOLAR VBATT

Charging
CurrentVIN_REG

VIN_CONV

.001 Ohm, 5W .002 Ohm, 5W

VOUT_CONV

VSOLAR

VBATT

TVS

TVS

Battery ATP
Connector
(10 AWG)

100V Max 32V Max

Temperature
ATP
Connector
(22AWG)

TEMP_EXT

Solar
(Green)

LED3

Bluetooth
(Blue)

LED4

Battery
(Red/Green)

V_5V

LED1 LED2

BT840 Module
Pin Compatible with
BT832 (512kB Flash)
BT832A (192kB Flash)

PGOOD

OVS

PGOOD

OVS

SM72442
MPPT Controller

V_5V

SM72295
H-Bridge Driver

VMCU VCC

Temp_Board_Meas

Vin_Meas

Temp_Ext_Meas

PM_EN

VDDA_MEAS

Vout_Meas

RST_MPPT
VIN_CONV

S0A

S0B

SIB

SIA VSOLAR

VBATT

VIN_CONV

BATT_LED_G

SCL_MCU

SOLAR_LED_G

VMCU

BATT_LED_R

BT_LED_B

SDA_MCU

HIA

LIB

HIB

I2C_ADD2

I2C_ADD1

I2C_ADD0

PM_EN

RST_MPPT

Programming Header

M
C

U
_

R
E

S
E

T

G
N

D

S
W

D
IO

S
W

D
C

L
K

V
M

C
U

MOSFET Gate
Drive
(HOA, LOA, HOB,
LOB)
&
Sense
(HSA, HSB)

Fixed since
no
Master-Slave

Bout_Meas

Bin_Meas

LIA

Buck
Regulator
100V Vin

VMCUVCC V_5V5V LDO 3.3V LDO

Current & Voltage
Limit  Op-Amps

Translator not needed,
SM72442 can work at
3.3V I2C
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VSOL_MEAS = 0.0294117*VSOLAR
100V = 2.94V
Diodes have 5uA Leakage at
75Vr VBATT_MEAS =

0.062.539*VBATT
50V = 3.1269V

A6,B6,C6,D6, E0-E6, F0-F6 and
Z0-Z6 are all not Pin Compatible
with BT832

Pull OVS High to Shut
down SM72295

Keep MCU and All Logic Circuitry
as far away from High Current
Path as possible

CL = 12.5pF =
16pf/2 + Cstray

IBATT_MEAS & ISOLAR_MEAS
IBATT_MEAS = 0.604*IMEAS_OUT+.200
AVOUT = 5V, IBATT_MEAS = 3.22V
AVOUT = 0V, IBATT_MEAS = .200V

MPPT_VDDA_MEAS x 2 = MPPT_VDDA

VMCU

VSOLAR

VBATT

VMCU
VMCU

VMCU

VMCU

VMCU

VMCU

VMCU

VMCUVMCU

OVS_TRIGGER (6)

BATT_LED_G (8)

BATT_LED_R (8)

SOLAR_LED_G (8)

BT_LED_B (8)

I2C_SDA (7)

I2C_SCL (7)

MPPT_ENABLE# (7)

OUTPUT_FET_DISABLE (7)

MPPT_STARTUP_EN (7)

TEMP_MEAS (8)

BATT_REV_DETECT (4)

SOLAR_REV_DETECT (4)

SCLK (8)

SPI_TX (8)

SPI_RX (8)

CS_FLASH# (8)

MPPT_VDDA (7)

TEMP_SELECT (8)

COMP_VAL (6,7)

IMEAS_IN_ZERO (7)
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R88 0, 1/10W
R-0047

TP24
RCU-0C
CON-0008

TP1
RCU-0C
CON-0008

R85
2.2k, 1/10W, 1%
R-0074

R5
100k, 1/16W, 1%
R-0069

TP16
RCU-0C
CON-0008

R107
100k, 1/10W, 1%
R-0044

R8
10k, 1/16W, 1%
R-0067

D4
MMSD4148T1G
D-0019

1
2

R110
18k, 1/10W, 1%
R-0066

R99
10k, 1/10W, 1%
R-0006

TP28
RCU-0C
CON-0008

TP27
RCU-0C
CON-0008

D3
MMSD4148T1G
D-0019

1
2

TP2
RCU-0C
CON-0008

C1
0.1uF, 25V
C-0036

C2
0.1uF, 25V
C-0036

R86
2.2k, 1/10W, 1%
R-0074

C3
0.1uF, 25V
C-0036

Y1
32.768kHz
Y-0002

1
2

TP25
RCU-0C
CON-0008

J5
PH1-04-UA
CON-0010

1
1

2
2

3
3

4
4

TP14
RCW-0C
CON-0011

D1
MMSD4148T1G
D-0019

1
2

TP17
RCU-0C
CON-0008

R87 0, 1/10W
R-0047

R2
330k, 1/16W, 1%
R-0068

R108
100k, 1/10W, 1%
R-0044

R91 0, 1/10W
R-0047

J1
3221-10-0300-00
CON-0009

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

10
10

C52
16pF, 50V
C-0034

TP18
RCW-0C
CON-0011

TP29
RCU-0C
CON-0008

TP26
RCU-0C
CON-0008

C53
16pF, 50V
C-0034

R112
10k, 1/16W, 1%
R-0067

TP19
RCW-0C
CON-0011

D2
MMSD4148T1G
D-0019

1
2

R100
10k, 1/10W, 1%
R-0006

R1
10k, 1/16W, 1%
R-0067

R4
10k, 1/16W, 1%
R-0067

R6
49.9k, 1/16W, 1%
R-0070

R109
18k, 1/10W, 1%
R-0066

U1
BT840
MCU-0003

P0.07
A5

P0.09/NFC1
7

P0.10/NFC2
8

P0.11
11

P1.00
12

P0.13
13

P0.18/RESET
14

SWDCLK
15

P0.28/AIN4
A1

P0.06
B4

P0.08
B5

P0.26/I2C_SDA
1

P0.01/XL2
4

P0.27/I2C_SCL
2

P0.00/XL1
3

P0.02/AIN0
5

VSS
10

VSS3
B0

P0.25
B1

P0.30
B2

P0.31
B3

SWDIO
16

VSS2
A0

P0.29/AIN5
A2

P0.04/AIN2
A3

P0.05/AIN3
A4

P0.03/AIN1
6

VDD
9

VSS4
C0

P0.24
C1

P0.22
C2

P0.17
C3

P0.15
C4

P1.02
C5

P0.23
D1

VSS5
D0

P0.19
D2

P0.16
D3

P0.14
D4

P1.01
D5P1.13

Z2

P1.15
Z4

P1.11
Z0

P1.12
Z1

P1.14
Z3

P1.10
Z5

P1.06
Z6

P1.08
A6

P1.03
B6

P1.04
C6

P1.05
D6

P0.20
E1

D+
E4

P1.07
E0

P0.21
E2

P1.09
E3

D-
E5

P0.12
E6

PAD0
F0

VDDH
F4

PAD1
F1

PAD2
F2

PAD3
F3 DCCH

F5

VBUS
F6

R113
10k, 1/16W, 1%
R-0067

UART_RX
UART_TX

SWDCLK
SWDIO

VSOL_MEAS

RESET#

VBATT_MEAS

SWDIO

SWDCLK

UART_TX

UART_RX

BATT_LED_R

OVS_TRIGGER

BATT_LED_G

BATT_LED_R

SOLAR_LED_G

BT_LED_B

I2C_SDA

I2C_SCL

MPPT_ENABLE#

OUTPUT_FET_DISABLE

MPPT_STARTUP_EN

TEMP_MEAS

BATT_REV_DETECT

SOLAR_REV_DETECT

I2C_SDA

I2C_SCL

P0.23

SCLK

SPI_TX

SPI_RX

RESET#

SCLK

SPI_TX

SPI_RX

CS_FLASH#

RESET#

SWO

SWO

BATT_REV_DETECT

SOLAR_REV_DETECT

MPPT_VDDA

P0.16

P0.23

P0.19

P0.19

P0.16

TEMP_SELECT

COMP_VAL

IBATT_MEAS

ISOLAR_MEAS

MPPT_VDDA

MPPT_VDDA_MEAS

VBATT_MEAS

VSOL_MEAS

IBATT_MEAS

ISOLAR_MEAS

MPPT_VDDA_MEAS

VBATT_MEAS
TEMP_MEAS

IBATT_MEAS

ISOLAR_MEAS

SOLAR_LED_G

BT_LED_B

CS_FLASH#
BATT_LED_G

MPPT_ENABLE#

OUTPUT_FET_DISABLE

VSOL_MEAS

MPPT_VDDA_MEAS

MPPT_STARTUP_EN

IMEAS_IN_ZERO

I2C_SCL

I2C_SDA

TEMP_SELECT

OVS_TRIGGER
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Vfb = 1.2V

100Vin, 10Vout, 1A, Synchronous Buck DC/DC
Converter

Solar (+)
5mA at
100V

1.944mW when on

5mA at
100V

1.944mW when on

Reverse Detection Circuity (High when in
Reverse)

Battery and Solar
Connectors

5V,
800mA

3.3V
150mA

Can Probably Drop down to LM5163 in the
future

All Red Bolded Traces should be capable of
handling 30A

All Dark Bolded Traces should be capable of
handling 1A

--> Open end of connectors facing
this way

Solar (-)

Battery (+)

Battery (-)

VIN_REGVSOLAR VBATT

VCC

VCC V_5V
VMCU

VMCU
VMCUVSOLAR VBATT VMCU

VMCUVBATT
VSOLAR

BATT_REV_DETECT (3)

SOLAR_REV_DETECT (3)
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D8
STPS3150UF
D-0004

KA

R14
22k, 1W, 5%
R-0061

C4

2.2nF, 50V

C-0024

C5
2.2uF, 100V
C-0032

+ C10
10uF, 200V
C-0041

Q5
MMBT4401-7-F
Q-0014

J2
691256610002
CON-0007

1
2

3
4

R13
5.6k, 1/16W, 1%
R-0071

R11
5.6k, 1/16W, 1%
R-0071

R21
100k, 1/16W, 1%
R-0069

J3
691256610002
CON-0007

1
2

3
4

TVS2
SMCJ100CA
TVS-0005

1
1

2
2

C14
10uF, 25V
C-0031

R10
49.9k, 1/16W, 1%
R-0070

C7
1.2nF, 50V
C-0026 C8

2.2uF, 100V
C-0032R19

732k, 1/10W, 1%
R-0045

C12
47pF, 50V
C-0025

C9
2.2uF, 100V
C-0032

C17
10uF, 16V
C-0037

R12
49.9k, 1/16W, 1%
R-0070

C13
10uF, 25V
C-0031

TP6
RCU-0C
CON-0008

R15
22k, 1W, 5%
R-0061

TP5
RCU-0C
CON-0008

D6
MMSD4148T1G
D-0019

1
2

TVS1
SMCJ100CA
TVS-0005

1
1

2
2

C16
2.2uF, 100V
C-0032

Q4
MMBT4401-7-F
Q-0014

C18
10uF, 16V
C-0037

R18
226k, 1/8W, 1%
R-0046

TP32
RCU-0C
CON-0008

U2

PIC-0011
LM5164DDAR

VIN
2

RON
4

GND
1

EN/UVLO
3

FB
5PGOOD
6

BST
7

SW
8

PAD
9

U4
MIC5317-3.3YM5-CT-ND
PIC-0014

EN
3

VIN
1

GND
2 NC

4

VOUT
5

TVS3
SMCJ100CA
TVS-0005

1
1

2
2

R17
10k, 1/16W, 1%
R-0067

C15
10uF, 16V
C-0037

D7
STPS3150UF
D-0004

KA

R20
82.5k, 1/8W, 1%
R-0043

TP4
RCU-0C
CON-0008

U3
AZ1117IH-5.0TRG1
PIC-0013

INPUT
3

GND
1

OUTPUT
2

OUTPUT2
4

L1
56uH, 3.4A
L-0009

1 2

R16
10k, 1/16W, 1%
R-0067

C6
2.2uF, 100V
C-0032

D5
MMSD4148T1G
D-0019

1
2

10V_BUCK_SW

10V_BUCK_FILTER

BATT_REV_DETECT

SOLAR_REV_DETECT

BATT_REV_DETECT
SOLAR_REV_DETECT
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Note: No Panel Mode FETs in this first version. Need
SM72482 Gate driver circuitry with transformer, diode
bridge etc to add Panel Mode functionality.

1.25W at 25A

RFB1

RFB2

4.109V @ 100V 4.5454V @ 50V

All Red Bolded Traces should be capable of handling 30A

All Dark Bolded Traces should be capable of handling 1A

Keep MCU and All Logic Circuitry
as far away from High Current
Path as possible

All MOSFTETS shall be placed as
close to the Gate Driver (SM72295)
as possible

Use RMCF2512FT10R0 for R92 and R93 if current
through them can be handled by a 1W resistor (this will
reduce cost)

VSOLAR VIN_CONV
VOUT_CONV

VBATT

VOUT_CONVVSOLAR
AVIN (7)

AVOUT (7)

LOB (6)

HOB (6)

HSB (6)

HSA (6)

HOA (6)

LOA (6)
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C23
2.2uF, 100V
C-0032

R32
4.7, 1W
R-0005

R30
10k, 1/16W, 1%
R-0067

G

D

S

Q9
IRFB4510PBF
Q-0012 1

3

2

MECH

C63
2.2uF, 100V
C-0032

TP7
RCU-0C
CON-0008

C65
2.2uF, 100V
C-0032

C27
2.2uF, 100V
C-0032

R22
56k, .4W, 1%
R-0050

G

D

S

Q8
IRFB4510PBF
Q-00121

3

2

MECH

R23
100k, 1/16W, 1%
R-0069

R27
0.002, 5W
R-0062

C67
2.2uF, 100V
C-0032

C64
2.2uF, 100V
C-0032

D20
STPS3150UF
D-0004

K
A

R34
10k, 1/16W, 1%
R-0067

G

D

S

Q6
IRFB4510PBF
Q-00121

3

2

MECH

D15
SS24FL
D-0017

21 R93
10, 2W, 1%
R-0065

R28
10, 1W
R-0004

C66
2.2uF, 100V
C-0032

D9
STPS3150UF
D-0004

K
A

C28
2.2uF, 100V
C-0032

C26
2.2uF, 100V
C-0032

+ C25
100uF, 160V
C-0040

L2
6.8uH, 30A
L-0010

1 2

PAD

TP30
RCU-0C
CON-0008

D17
STPS3150UF
D-0004

K
A

R33
4.7, 1W
R-0005

D13
SS24FL
D-0017

2 1

TP8
RCU-0C
CON-0008

+ C21
100uF, 160V
C-0040

D11
STPS3150UF
D-0004

K
A

C19
0.01uF, 50V
C-0038

R92
10, 2W, 1%
R-0065

R35
10k, 1/16W, 1%
R-0067

D10
SDT30B100D1-13
D-0020

K
A

1

A
2

D21
STPS3150UF
D-0004

K
A

R31
10k, 1/16W, 1%
R-0067

D16
SS24FL
D-0017

2 1

R24
2.4k, 1/16W, 1%
R-0072

C24
2.2uF, 100V
C-0032

C54
470pF, 100V
C-0035

R26
0.002, 5W
R-0062

D12
SS24FL
D-0017

21

C20
0.01uF, 50V
C-0038

R25
10k, 1/16W, 1%
R-0067

C62
2.2uF, 100V
C-0032

G

D

S

Q7
IRFB4510PBF
Q-0012 1

3

2

MECH

TP31
RCU-0C
CON-0008

C55
470pF, 100V
C-0035

R29
10, 1W
R-0004

C22
2.2uF, 100V
C-0032

D14
STPS3150UF
D-0004

K
A

HOA BRIDGE_FET_G1
BRIDGE_FET_G2 HOB

HSA
HSB

LOA BRIDGE_FET_G3
BRIDGE_FET_G4

LOB

AVOUT

AVIN

AVOUT

AVIN

LOB

HOB

HSB

HSA

LOA

HOA

HSA_FILTER HSB_FILTER

L2PAD
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V(I_meas_out) = 49.9k/549 *
(Iout*.002)

Bout & Bin = 4.544V
at 25A

PGOOD Low
indicated VCC is out
of regulation

I_MEAS_OUT >
Current Limit
=>0V 
( SM72442
Reset Active)

Output Current
Limit  = 25A

V(I_meas_in) = 49.9k/549 *
(Iout*.002)

All Dark Bolded Traces should be capable of
handling 1A

Keep MCU and All Logic Circuitry
as far away from High Current
Path as possible

VOUT_CONV VBATT

V_5V VCC

V_5V

V_5V

V_5V

VSOLAR VIN_CONV

HOA (5)

HSA (5)

LOA (5)

HOB (5)

HSB (5)

LOB (5)

PGOOD_SM72295 (7)

PWM_HIA (7)

PWM_HIB (7)

PWM_LIA (7)

PWM_LIB (7)

I_MEAS_OUT (7)

I_MEAS_IN (7)

OVS_TRIGGER (3)

CURRENT_LIMIT (7)

COMP_VAL (3,7)
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C33
0.1uF, 25V
C-0036

C30

0.1uF, 25V
C-0036

C57

0.1uF, 25V
C-0036

G

D

S

Q11
2N7002NXAKR
Q-0011

R40 549, 1/10W, 1%
R-0073

R90 0, 1/10W
R-0047

TP13
RCW-0C
CON-0011

R36 549, 1/10W, 1%
R-0073

C38
1000pF, 50V
C-0009

R42
10k, 1/16W, 1%
R-0067

C60
2.2uF, 100V
C-0032

R48
49.9k, 1/16W, 1%
R-0070

R45
10k, 1/16W, 1%
R-0067

C56

1uF, 25V
C-0039

R41
100k, 1/16W, 1%
R-0069

C36
1000pF, 50V
C-0009

R44 0, 1/10W
R-0047

R38 549, 1/10W, 1%
R-0073

R47
49.9k, 1/16W, 1%
R-0070

C32

0.47uF, 50V

C-0008

D

G

S

Q10
BSS84-7-F
Q-0013

C58
2.2uF, 100V
C-0032R37

10k, 1/16W, 1%
R-0067

C29

1uF, 25V
C-0039

U6
SM72295
PIC-0006

LOB
22

HIA
7

HIB
8

BOUT
11

IOUT
12

S0B
13

SIB
14

OVP
15

HSB
18

HOA
27

HSA
28

SIA
1

BIN
4

S0A
2

IIN
3

AGND
5

PGOOD
10

PGND
23

LOA
24

VCCA
25

HBA
26

OVS
16

VDD
17

HOB
19

HBB
20

VCCB
21

LIA
6

LIB
9

C34

0.47uF, 50V

C-0008

C61
2.2uF, 100V
C-0032

R46
10k, 1/16W, 1%
R-0067

-

+

U5A
LM2903DRG4
IC-00083

2
1

8
4

R111
0, 1/10W
R-0047

R43 0, 1/10W
R-0047

C59
2.2uF, 100V
C-0032

TP15
RCW-0C
CON-0011

R39 549, 1/10W, 1%
R-0073

C37
1000pF, 50V
C-0009

C31

1uF, 25V
C-0039

C35
1000pF, 50V
C-0009

PWM_LIB

PWM_HIB

PWM_HIA

PWM_LIA

HOA

HSA

LOA

HOB

HSB

LOB

HOA

HSA

LOA

HOB

HSB

LOBPGOOD_SM72295

PGOOD_SM72295

I_MEAS_OUT

I_MEAS_IN

PWM_HIA

PWM_HIB

PWM_LIA

PWM_LIB

I_MEAS_OUT

I_MEAS_IN

OVS_TRIGGER

OVS_TRIGGER

COMP_VAL

CURRENT_LIMIT

COMP_VAL

CURRENT_LIMIT

CURRENT_LIMIT

COMP_VAL



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

I2C Address
Setting
Address = 0x1

Panel Mode
Funtionality not Used
in this Version

RT1

AVOUT: 47.61mA/V (4.76V @ 100V - 2.857V
@ 60V)

RB1

Max Output
Voltage
Allowed =
50V

RB3

RT3

Maximum
Output Current
Allowed =
26.52A

AVIN: 41.09mA/V (4.109V @
100V)

RT2

Panel
Mode
Setting
(N/A)

RB2

RT4

No PM,
0mA
MPPT exit
and start
Threshold

RB4

SM7442 Configuration Resistive Dividers

If SM72295 Power Supply is
not in regulation, Hold MPPT
in reset

VMCU,
3.3V for
I2C

This Circuit will hold the Output FETs (QX and Qx) off if the
Output current is under 1A to prevent the battery from
discharging into the panels
Output FET is normally On

Start-Up Circuit
Enabled When STARTUP_DRIVE is 5V
Enable this Startup Circuit when Battery V > Panel V or 0 current occurs
for any reason (with valid voltages on either side)
Disable Circuit 5ms after current begins to flow into the battery.

0.1785 V = 982mA

SM7442

Hold in Reset if Above Current
Limit

Keep MCU and All Logic Circuitry
as far away from High Current
Path as possible

R60 there in
case pull up
does not work
properly

0V

5V

Hi-Z

High

Low

MPPT_STARTUP_EN

0V

STARTUP_DRIVE

V_5V

V_5V
V_5V

V_5V

V_5V V_5VV_5V V_5V

VCC

V_5V

V_5V

V_5V

V_5V

VMCU

V_5V

PWM_HIA (6)

PWM_HIB (6)

PWM_LIA (6)

PWM_LIB (6)

I_MEAS_OUT (6)

I_MEAS_IN (6)

AVIN (5)

AVOUT (5)

MPPT_ENABLE# (3)

I2C_SDA (3)

I2C_SCL (3)

PGOOD_SM72295 (6)

OUTPUT_FET_DISABLE (3)

MPPT_STARTUP_EN (3)

CURRENT_LIMIT (6)

MPPT_VDDA (3)

COMP_VAL (3,6)

IMEAS_IN_ZERO (3)
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R66
10k, 1/16W, 1%
R-0067

R50
2.2k, 1/10W, 1%
R-0074

D

G

S

Q1
BSS84-7-F
Q-0013

C44
0.1uF, 25V
C-0036

R53 60.4k, 1/10W, 1%
R-0079

C51
0.1uF, 25V
C-0036

R7
10k, 1/16W, 1%
R-0067

R69
10k, 1/16W, 1%
R-0067

R65
10k, 1/16W, 1%
R-0067

C49
0.1uF, 25V
C-0036 R75

270k, 1/16W, 1%
R-0075

C40

2.2uF, 16V
C-0028

R58
10k, 1/10W, 1%
R-0006

R94
10k, 1/10W, 1%
R-0006

G

D

S

Q3
2N7002NXAKR
Q-0011

-

+

U5B
LM2903DRG4
IC-00085

6
7

8
4

R49
49.9, 1/10W, 1%
R-0064

R62
2.2k, 1/10W, 1%
R-0074

R54
270k, 1/16W, 1%
R-0075

U7
SM72442
PIC-0012

I2C2
22

I2C1
7

SCL
8

PM_OUT
11

VDDA
12

VSSA
13

A0
14

AVIN
15

A4
18

LIA
27

PM
28

RST#
1

VSSD
4

NC1
2

VDDD
3

NC2
5

NC3
10

NC4
23

LIB
24

HIB
25

HIA
26

A2
16

AVOUT
17

AIIN
19

A6
20

AIOUT
21

I2C0
6

SDA
9

G

D S

Q12
2N7002NXAKR
Q-0011

C45
1.2nF, 50V
C-0026

R61
340k, 1/10W, 1%
R-0076

R74
100k, 1/16W, 1%
R-0069

R57
10k, 1/16W, 1%
R-0067

R56
10k, 1/10W, 1%
R-0006

R52 10k, 1/16W, 1%
R-0067

D19
RB520S30T5G
D-0018

21

R114 0, 1/10W
R-0047

R68
100k, 1/16W, 1%
R-0069

G

D

S

Q13
2N7002NXAKR
Q-0011

R51
10k, 1/16W, 1%
R-0067

C50
0.1uF, 25V
C-0036

C43
1.2nF, 50V
C-0026

G

D

S

Q2
2N7002NXAKR
Q-0011

R60
10k, 1/10W, 1%
DNP-R-0006

C46
1.2nF, 50V
C-0026

C39
2.2uF, 16V
C-0028

C41
0.01uF, 50V
C-0038

R67
10k, 1/16W, 1%
R-0067

G

D

S

Q14
2N7002NXAKR
Q-0011

R70
270k, 1/16W, 1%
R-0075

R116
0, 1/10W
R-0047

R115
0, 1/10W
R-0047

Q15
MMBT4401-7-F
Q-0014

C48
0.1uF, 25V
C-0036

R64
10k, 1/16W, 1%
R-0067

C47
0.1uF, 25V
C-0036

R73
270k, 1/16W, 1%
R-0075

R72
1M, 1/16W, 1%
R-0077

R3
10k, 1/16W, 1%
R-0067

C42
0.01uF, 50V
C-0038

D18
RB520S30T5G
D-0018

2
1

R55
10k, 1/10W, 1%
R-0006

R63
2.2k, 1/10W, 1%
R-0074

R71
1M, 1/16W, 1%
R-0077

I2C0

I2C1

I2C2

I2C0

I2C1 I2C2

PWM_HIA

PWM_HIB

PWM_LIA

PWM_LIB

I_MEAS_OUT

I_MEAS_IN

I_MEAS_IN

I_MEAS_OUT

A0

A0

AVOUT

A4

AVIN

A4
AVIN

AVOUT

A2
A6

A2

A6

MPPT_ENABLE#

I2C_SDA

I2C_SCL

PGOOD_SM72295

PGOOD_SM72295

PWM_LIB

HIB_SM72442

PWM_HIA

PWM_LIA

I2C_SDA

I2C_SCL

MPPT_ENABLE#

PWM_HIB

OUTPUT_FET_DISABLE

OUTPUT_FET_DISABLE

MPPT_STARTUP_EN

IMEAS_IN_ZERO

PWM_LIB

PWM_HIA

AVIN

STARTUP_DRIVE

CURRENT_LIMIT

CURRENT_LIMIT

HIB_SM72442

MPPT_VDDA

MPPT_VDDA

MPPT_STARTUP_EN

I_MEAS_IN

I_MEAS_OUT

COMP_VAL

COMP_VAL

IMEAS_IN_ZERO



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SOLAR
Vf = 2V

BATTERY
2Vf both

BLUETOOTH
3.2Vf

Use Same NTC as
DHC

Keep MCU and All Logic Circuitry as far
away from High Current Path as possible

No write
protection

Place NTC near
MCU

TEMP_SELECT

Battery

Active NTC

Battery

Board

Hi-Z

High

Low

3.1395V @
-40C
1.365V @ 25C
0.16639V @
125C

V_5V

VMCU

VMCU

V_5V

BATT_LED_G (3)

BATT_LED_R (3)

SOLAR_LED_G (3)

BT_LED_B (3)

TEMP_MEAS (3)

SCLK (3)

SPI_TX (3)

SPI_RX (3)

CS_FLASH# (3)

TEMP_SELECT (3)
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M6
137mil Mech Hole
MECH-0001

R81
10k, 1/16W, 1%
R-0067

R78
5.6k, 1/16W, 1%
R-0071

G

D

S

Q18
2N7002NXAKR
Q-0011

M1
137mil Mech Hole
MECH-0001

G

D

S

Q22
2N7002NXAKR
Q-0011

R82
10k, 1/16W, 1%
R-0067

LED1
150060VS75000
LED-0004

C
A

R95
10k, 1/16W, 1%
R-0067

M2
137mil Mech Hole
MECH-0001

R G LED2
150141RV73100
LED-0005

3
1

4
2

R84
10k, 1/16W, 1%
R-0067

G

D

S

Q20
2N7002NXAKR
Q-0011

R89
10k, 1/16W, 1%
R-0067

R77
1k, 1/16W, 1%
R-0078

R98
2.2k, 1/10W, 1%
R-0074

G

D

S

Q21
2N7002NXAKR
Q-0011

M3
137mil Mech Hole
MECH-0001

R83
10k, 1/16W, 1%
R-0067

G

D

S

Q19
2N7002NXAKR
Q-0011

R79
1k, 1/16W, 1%
R-0078

U8
S25FL128LAGNFI010
IC-0010

WP#/IO2
3

SO/IO1
2

CS#
1

SI/IO0
5

PAD
9

SCK
6

IO3/RESET#
7

VCC
8

VSS
4

t

RT1
NCU18XH103F60RB
RT-0003

M4
137mil Mech Hole
MECH-0001

R97
10k, 1/16W, 1%
R-0067

G

D

S

Q17
2N7002NXAKR
Q-0011

R80
1k, 1/16W, 1%
R-0078

M5
137mil Mech Hole
MECH-0001

J4
1792863
CON-0012

1

2

LED3
150060BS75000
LED-0006

C
A

R96
10k, 1/16W, 1%
R-0067

G

D

S

Q16
2N7002NXAKR
Q-0011

R9
10k, 1/16W, 1%
R-0067

SOLAR_LED_G

BATT_LED_R

BATT_LED_G

BT_LED_B

BATT_LED_G

BATT_LED_R

SOLAR_LED_G

BT_LED_B

TEMP_MEAS

SCLK

SPI_TX

SPI_RX

CS_FLASH#

SCLK

CS_FLASH#

SPI_TX

SPI_RX

TEMP_MEAS

TEMP_SELECT

TEMP_SELECT

TEMP_SELECT


