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The 10 bit ADC in the MCU can handle more levels, but resistor tolerances sets a practical limit.
No need for a linear transfer function, i.e. no fancy R-2R ladder. Better to reduce component count.
The load on D3 (+3V3) ranges from 0 mA (address 0x00) to 1.45 mA (address 0xFF).

The upper (A7) and  lower (A6)  nibbles are represented by these voltages:
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Turquoise signal label: used internally.

Yellow signal label: not used internally.
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N.B: To automatically compensate for supply voltage variations, it is better to use VCC
as internal AREF and look for these ADC values: 0x3FF, 0x38C, 0x332, 0x2E9, 0x2AB,
0x276, 0x249, 0x222, 0x200, 0x1E1, 0x1C6, 0x1B0, 0x199, 0x187, 0x174 and 0x164.
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Inverted polarity compared to LPS:
Pull D3 high to read address setting.

Inverted polarity compared to LPS:
No inverting NMOS to do level shift.

Inverted polarity compared to LPS:
No inverting NMOS to do level shift.
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Works down to 3.75V. Need at least 4.5V to fully charge a LiPo.

Normally a 1-2C charge rate is recommended. A 100 mAh LiPo shall thus be charged with
100-200 mA. R_prog = 1000/I_reg. To get 200 mA: 1000/0.2 = 5k. 4k99 is closest match
(200.4 mA). 1206 size to make adjustments easier. Max charge current for this chip: 500 mA.
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Lower supply voltage compared to LPS,
so 8 MHz crystal instead of 16 MHz.
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Layer Board Layer Stack Name Material Thickness Constant
1 Top Paste
2 Top Overlay
3 Top Solder Solder Resist 0.010mm 3.5
4 Component Side Copper 0.035mm
5 Dielectric 1 7628-45 0.180mm 4.2
6 Ground Plane Copper 0.035mm
7 Dielectric 3 FR-4 1.080mm 4.2
8 Signal Layer 1 Copper 0.035mm
9 Dielectric 5 7628-45 0.180mm 4.2

10 Solder Side Copper 0.035mm
11 Bottom Solder Solder Resist 0.010mm 3.5
12 Bottom Overlay
13 Bottom Paste

Height : 1.600mm

Board Stack Report
Layer StackStack Up



Comment Description Designator Footprint LibRef Quantity

CAP 10nF 10V 
0402(1005)

CAP 10nF 10V ±10% 
0402 (1005 Metric) 
Thickness 0.6mm SMD C1 CAPC0402(1005)60_M CMP-1034-01871-1 1

CAP 1uF 10V 0603(1608)

CAP 1uF 10V ±10% 
0603 (1608 Metric) 
Thickness 1mm SMD C2 CAPC0603(1608)100_N CMP-1035-02733-1 1

CAP 100nF 10V 
0402(1005)

CAP 100nF 10V ±5% 
0402 (1005 Metric) 
Thickness 0.6mm SMD

C3, C5, C6, C9, C14, 
C15, C16 CAPC0402(1005)60_N CMP-1034-02064-1 7

CAP 47uF 10V 
1206(3216)

CAP 47uF 10V ±20% 
1206 (3216 Metric) 
Thickness 1.9mm SMD C4, C7 CAPC1206(3216)190_N CMP-1037-05002-1 2

CAP 4.7uF 10V 
0603(1608)

CAP 4.7uF 10V ±10% 
0603 (1608 Metric) 
Thickness 0.55mm SMD C8 CAPC0603(1608)55_N CMP-1035-02784-1 1

CAP 33nF 10V 
0402(1005)

CAP 33nF 10V ±10% 
0402 (1005 Metric) 
Thickness 0.6mm SMD C10 CAPC0402(1005)60_N CMP-1034-01980-1 1

CAP 2.2uF 10V 
0603(1608)

CAP 2.2uF 10V ±10% 
0603 (1608 Metric) 
Thickness 1mm SMD C11, C12 CAPC0603(1608)100_N CMP-1035-02758-1 2

CAP 12pF 10V 
0402(1005)

CAP 12pF 10V ±1% 
0402 (1005 Metric) 
Thickness 0.6mm SMD C13, C17 CAPC0402(1005)60_N CMP-1034-00749-1 2

Red

LED 0603 SMD Hyper 
Red 630nm 220mcd 
20mA LED1 LED-0603-RED

LED_SMD_Red_0603_22
0mcd 1

Edge connector 15X2
Edge connector, 15-
Pin, Dual row P10

Edge Connector 30 
poles Edge connector 15X2 1

NTK3139PT1G

Power MOSFET, -20 V, -
780 mA, Single P-
Channel with ESD 
Protection, 3-Pin SOT-
723, Pb-Free, Tape and 
Reel Q1

ONSC-SOT-723-3-
631AA-01_V CMP-1058-00840-1 1

NTK3134NT1G

Power MOSFET, 20 V, 
890 mA, Single N-
Channel with ESD 
Protection, 3-Pin SOT-
723, Pb-Free, Tape and 
Reel Q2

ONSC-SOT-723-3-
631AA-01_V CMP-1058-00838-1 1

4K99 1% 1206(3216)
4K99 0.25W 1% 1206 
(3216 Metric)  SMD R1 RESC1206(3216)_N CMP-1014-00589-1 1

24K 1% 0402(1005)
24K 0.063W 1% 0402 
(1005 Metric)  SMD R2, R7 RESC0402(1005)_N CMP-1011-00664-1 2

12K 1% 0402(1005)
12K 0.063W 1% 0402 
(1005 Metric)  SMD R3, R9 RESC0402(1005)_N CMP-1011-00631-1 2

6K04 1% 0402(1005)
6K04 0.063W 1% 0402 
(1005 Metric)  SMD R4, R14 RESC0402(1005)_N CMP-1011-00598-1 2

1K 1% 0402(1005)
1K 0.063W 1% 0402 
(1005 Metric)  SMD R5 RESC0402(1005)_N CMP-1011-00510-1 1

3K 1% 0402(1005)
3K 0.063W 1% 0402 
(1005 Metric)  SMD R6, R10, R11, R15 RESC0402(1005)_N CMP-1011-00562-1 4

330R 1% 0402(1005)
330R 0.063W 1% 0402 
(1005 Metric)  SMD R8 RESC0402(1005)_N CMP-1011-00454-1 1

4K7 1% 0402(1005)
4K7 0.063W 1% 0402 
(1005 Metric)  SMD R12, R13 RESC0402(1005)_N CMP-1011-00586-1 2

10K 1% 0402(1005)
10K 0.063W 1% 0402 
(1005 Metric)  SMD R16, R18, R19 RESC0402(1005)_N CMP-1011-00623-1 3

1M 1% 0402(1005)
1M 0.063W 1% 0402 
(1005 Metric)  SMD R17 RESC0402(1005)_N CMP-1011-00849-1 1

KMR211GLFS SW1 KMR2 KMR2 1

DWM1000 UWB Transciever U1 DWM1000 DWM1000 1

MPU-9250

Nine-Axis (Gyro + 
Accelerometer + 
Compass) MEMS 
MotionTracking Device U2

QFN40P300X300X105_H
S-25N MPU-9250 1

MS5611-01BA03

Barometric Pressure 
Sensor, with stainless 
steel cap U3

QFN125P300X500X105_
HS-9N MS5611-01BA03 1

MCP73812T-420I/OT

Simple, Miniature 
Single-Cell, Fully 
Integrated Li-Ion/Li-
Polymer Charge 
Management 
Controller, 4.2V, 5-Pin 
SOT-23, Industrial 
Temperature, Tape and 
Reel U4 SOT-23-OT5_N CMP-0133-00141-1 1

LP3982ILD-3.3/NOPB

Micropower, Ultra Low-
Dropout, Low-Noise, 
300mA CMOS 
Regulator, 8-pin LLP, 
Pb-Free U5 LDA08C CMP-0062-01284-2 1

ATmega328P-MUR

8-bit AVR 
Microcontroller, 32KB 
Flash, 1KB EEPROM, 
2KB SRAM, 32-pin MLF, 
Industrial Grade (-40°C 
to 85°C), Reel U6 32M1-A_N CMP-0095-00090-2 1

12MHz XTAL SMD 5032, 12MHz, 12pF, ±30ppmX1 XTAL_5032 XTAL_TSX-5032 1
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