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startup charging 
voltage
set = 7.9V

Battery charger - NEW VERSION

Adjust the R3 and R4
to set the voltage 
divider to a threshold 
value of 1.9V

jumper

PCB spec:
max 17 x 13cm
max 3cm height

CHARGED

x0.167

pack terminal 
voltage
set = 8.4V

Disconnecting 
jumper buzzer
enable/disable.

LINE

CHARGING

Battery pack and BMS

R35 leads should
be properly bended
to eliminate heat

jumper

R40  F   -> Ichg = 240mA
R40 N/F -> Ichg = 120mA

jumper

Disconnecting jumper 
for long-term storage 
of the UPS device.
Prevents cell drain.

add indicator leds

JP1 and JP2 for multiple
AP331A packages.

SOT25   -> solder 1&2 on JP1, JP2
SOT25R  -> solder 2&3 on JP1, JP2

J4 for external
input power

Disconnecting 
jumper for 

current 
measurement.

Disconnecting 
jumper for 
external power
connection.

VERSION 1.1

Version 1.1
Changes to be made:

-add Q1 base 100R resistor
-add Q1 collector 100R resistor
-change R39 value from 10R to 5R1
-change R40 value from 10R to 8R2
-add jumper in series with R40 
	for selection between 
	250mA and 400mA charge current
-switch output polarity of PS1 on schematic and layout
-change footprint for Q2, Q3, Q4, Q11
-change R42 value from 1k to 330R
-change R8 value from TBD to 10k
-replace Q10 and Q11 from DMP3086L to xxx
-rework buzzer: disconnect R9 from U1 and connect to
	drain of Q2
-change footprint for Q9, Q12
-swap left/right electrical positions in SW2
-disconnect pin 2 from pin 3 in J1, J2, J3, J9, J10
	and connect pins 1 and 2 (sinkscreen position matching)
-adjust C12 position
-remake footprint for SW1 and SW2 - make bigger holes
-adjust C22 position
-adjust R17 position - move far from C10
-adjust L1 position - move away from C10
-remake footprint for U9 and U4 - make bigger holes
-adjust C4 position - move far from D5
-adjust C6 position - move closer to D5 and add GND vias
-adjust C12 position - rotate 90deg.
-make wider tracks from F4 to J11
-adjust F3 position - move up
-make wider tracks in Vb, Vbat and Vbus net
-remake footprint for RV3 - make bigger holes
-adjust J11 position - move south-east
-adjust L3 position - move far from J11
-remove R21, R22, R23, R24 
-change RV1 and RV2 value from 20k to 100k

Wire diameters:

pin 2,3 --- 0.75mm^{2}
pin 1,4,5,6 - 0.25mm^{2}

5V 2A USB Supply

12V 2A Supply

12V / 5V
Output switch

minimum 0.4 in2 copper area
at gnd TO263 tab

minimum copper area
at output pin (2)

Heatsink HS2 optional

24V ACDC adapter
and input protection

Alternative heatsinks 
for HS1, HS2, HS3:

FK24408DPAK
FK24413DPAK
FK25110LFPAK

Either 
PS1 or J5 
fitted on PCB.
Use overlapping
footprints.

BATT

max 24W combined output power

15EDGRC-3.81-02P-14-00A(H)
15EDGK-3.81-02P-14-00A(H)

5V Supply

max 24W combined output power

U1 footprint 
is valid for 
SOT25R

12V Supply

BMS pin n.1 and n.7
are interconnected

minimum 0.4 in2 copper area
at gnd TO263 tab

minimum copper area
at output pin (2)


