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ONE PCB: MCU + USB-PD charger + motor power + 3S protection + LCD driver + five keys
B_B_MINUS is isolated from GND by protection MOSFETs. Never short them.
LCD glass is a custom tooling specification pending supplier confirmation.
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MCU / local decoupling / SWD
All functional blocks are on ONE PCB. LCD and keys are on sheets 21-23.
Network labels replace the removed board—to-board harnesses.
+3V3 +3V3 +3V3
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STM32G030K6T6H
NRST PAO
PAL
PC6 PA2
PCL4 PA3
PC15 PAG L G
PAS
PBO PAG
PB1 PA7EE (s — 102
PB2 PAB T 2 b
PB3 PAQ/PAL1L
PB4 PAL0/PAL2
PBS PAL3
PBS paLy 2
PB7 PAL5
PB8
>é PB9 5
7
“L
(@
Single PCB engineering candidate / not production release
EQERITSE / THmn
Sheet: /controller 1/
File: controller_01.kicad_sch
Title: 01 ##e8. =51\
Size: A4 [ Date: 2026-09-13 Rev: 0.5
KiCad E.D.A. 10.0.6 Id: 2/23
1 1 1 3 1 g 1 5 1




il [ 2 S [ | )
Battery voltage / motor current / NTC acquisition
All functional blocks are on ONE PCB. LCD and keys are on sheets 21-23.
Network labels replace the removed board—to-board harnesses.
R113
100k 0.17% R116
1k
| -
1 <ccurreniine >
R115
1k
C_CURRENT_ADC
R114 €105 Eégé
27k 0.1% 100n
CanD >
R118 R120
10k 1% 10k 1%
C_BAT_NTC_NODE Re C_PUMP_NTC_NODE R
1k 1k
[ 1
1 J107 C107 1 J108 Cc108
5
C_BAT_NTC_NODE i NTC 100n C_PUMP_NTC_NODE =ik NTC 100n
2 2
@2 @2
CanD > CanD >
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Pressure sensor 12C / USB-PD 12C / LCD reset bias
All functional blocks are on ONE PCB. LCD and keys are on sheets 21-23.
Network labels replace the removed board—to-board harnesses.
R108 R109
1103
1
= EAf
R107
47k
R117 R104
47k 47k
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Motor and lamp control bias
All functional blocks are on ONE PCB. LCD and keys are on sheets 21-23.
Network labels replace the removed board—to-board harnesses.

MOTOR_PWM

MOTOR_ENABLE

FAULT_RESET
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Input from BMS protected P+/P— only. No cell taps on this board.
Motor branch bypasses charger. Logic supply is diode—OR powered from USB ar battery.

WR_FLAG PWR_FLAG PWR_FLAG
<> <> <>

PACK_PLUS P_LOGIC_VIN

<z
— IN""ss14 —

PWR_FLAG
<>

P_CHG_VIN

P_LOGIC_VIN

€201
47u / 50V

PWR_FLAG PWR_FLAG PWR_FLAG
<> <> <>

P_GATE_VDD P_VBUS_RAW
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Program PDO3 = 20 V / 1.5 A; confirm contract before CHARGE_ALLOW.
Default factory PDO3 is only 20 V / 1 A. 12C address 0x28.
=
2
bl (|5
e |
5 <&
a||l+ afla
U201
STUSB4500QTR
SIS RS J204
reseT 8% S% e e e
; > Jd CIIES R G
cct & o
cc1pB == he
n VBUS_EN_SNK
cc2 , e
CC2DB POWER_OK2 i%< o cc1c
@ POWER_OK3 o o ceogq—2— P2y
VBUSVS_DISCH  DISCH 0z
il
scL i 32
SDA A_B_SIDE i
% ALERT ATTACH
ADDRO - GPIO
ADDR1 =z
o
H@
C202 C203 C204 R202
1u / 50V 1iu iu 1k
CGND D CGND D CGND D
K 0203 A
2
CLey——
- i <G> =
CGND D

Single PCB engineering candidate / not production release
Portable inflator / engineering prototype

Sheet: /power 2/

File: power_02.kicad_sch

Title: 02 USB—C and PD controller

Size: A4 [ Date: 2026-09-13 Rev: 0.5
KiCad E.D.A. 10.0.6 Id: 7/23
i [ 2 [ 3 I 4 [ 5




P_VBUS_RAW P_PD_GATE

20
azot R203 R204
IPDIOPOLPLL-04
100k 22k
S N Bzr52012 =
O
€206
R205
4.7u / 50V
1k / 0.5W
u202
SN74LVC1GO4DBVR
) !
Q202
MMBT3904
€207
100n
N>

Q201 gates USB power. D206 prevents battery discharge into USB.

202 detect VBUS bef ful PD tiation. . ) ; ) ;

8 etects raw even before successiu DL Single PCB engineering candidate / not production release
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R209 = 68 mohm: 1.47 A nominal. Float = 12.469 V nominal.
20 V PD input; D209 protects BOOST—SW voltage for a 3S battery.
Cc208 C209
10u / 50V 100n / 50V
u203 GND > GND >
LT3652IMSE#PB
~i
N = 12
SHON > SW
2 11
Vinges BOOST
SENSE
CHRG BAT| > (PACKPLUS )
FAULT _ NTC
TMER 2 Ve 0t
iy 10uH / Isat >= 3A R209
68mR 1% / 1W
e
<
D209
<] { P_BOOST_FEED )
c210
1u / 25V
D207
Ko <>
Cc212
c211 100u / 25V R210 R211
22u / 25V 953k 0.1% 343k 0.1%
GND >
GND >
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Charge battery NTC 103AT-2
1
R212 R213 213
562k 1% 100k 1%

R251
B.25k 1%

P_NTC_OPEN_REF

CHARGE_ALLOW >

R214
10k

P_CHG_EN )

R217
10k

P_CHG_STATUS_N >

Q203 clamps enable low unless PDO3 is negotiated. MCU permission is also required.
VIN_REG set near 17.9 V; 5V / 9 V / 15 V cannot sustain charging.

680 nF timer: approximately 3 h; separate 103AT—2 sensor must touch battery.
CHG_STATUS/FAULT outputs are available for test and firmware integration.

P_NTC_OPEN_REF

P_CHG_EN )

R215
100k

R218
10k

P_CHG_FAULT_N >

—Ewn / 10V
CGND D

P_NTC_OPEN_REF

_PJ’ DO3_N

J206

Charge status service

1
F
_—_P,CHG,STATUS,N 3 -
_—_P,CHG,FAU LT_N -

Q203
MMBT3904

P_CHG_EN

CHARGE_ALLOW
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C214 c215
100n / 25V 100n / 50V
D,
U204
TPS560430XDBVR
c8 EN
GND VIN
FB sw
L202
12uH / lsat >= 1.2A
c216
22u / 10V
CeND >
U205
TLVBO3EC29DBZR
GND
RESETN
R220 R221 c217
51k 0.1% 22.1k 0.1% 100n
D,
Cc238
100n
CeND >
600 mA regulator IC; prototype logic load budget <= 250 mA.
€201 /C215 at VIN/GND, C214 at CB/SW, C216 at output. . . . . .
2.9 V supervisor holds safety latch clear during supply startup/brownout. Single PCB engineering candidate / naot production release
Portable inflator / engineering prototype
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12 A continuous design target, not a validated rating. 16 AWG leads.
D210 anodes are paralleled. Run 100% duty after soft—start; verify diode heating.

E203
MOTOR_PLUS

Q204
IPD9OPOLPLL-04

P_MOTOR_PLUS

PACK_PLUS

D210
STPS30L60CG-TR

P_MOTOR_SHUNT

P_MOTOR_MINUS P_MOTOR_MINUS

R222
2mR 1% / 3W

P_MOTOR_PLUS

P_MOTOR_PLUS

c220
10n / 100V

D211
I
PACK_PLUS >

N smBJ1sA

P_MOTOR_MINUS

Q205

CSD18540Q58

P_MOTOR_SHUNT

PACK_PLUS

c218
470u / 25V hybrid

P_MOTOR_MINUS

R223
10R / 0.5W

P_SNUBBER

PACK_PLUS

€237
470u / 25V hybrid

E204
MOTOR_MINUS

1 P_MOTOR_MINUS

PACK_PLUS

€219
1u / 50V

P_SNUBBER

c221
4.7n / 100V

P_MOTOR_PLUS
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20 kHz soft—start PWM. Gate supply limited near 10 V.

Q204 and Q205 both turn off on hardware fault; never PWM high—side Q204.

PACK_PLUS

R224

D212

<]
100R / 0.25W ~ BZTSZCiO
U206
UCC27511ADBVR
~i
6 a 2
IN+ 2 OUTH
5 o 3
N- 2 oUW
S
CGND >
c222 €223
10u / 25V 100n / 25V
CGND > CGND >
R225 R226 R227 R228
4.7R 2.2R 10k 10k - D213
<]
BZT152C10
Q206

MMBT3904

R231
2.2k
P_HS_BASE P_HS_PULL
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INA1B1A1 gain 20: 40 mV/A. Fast trip ~24.85 A nominal.

Kelvin routes from R222; fast comparator path independent of MCU ADC filter.

v207

INAL81ALIDBYR

P_CURRENT_P g +3
a
P_CURRENT_N 41 2
L~

o

CURRENT_RAW >

R234
1k

P_CURRENT_FAST >

P_ILIMIT_REF >

— 227

CURRENT_RAW

P_CURRENT_FAST

P_SAFE_CLEAR_N

P_MOTOR_SHUNT

R232
10R

P_CURRENT_P

P_CURRENT_P

C224
in

P_CURRENT_N

R235
23.2k 0.1%
P_ILIMIT_REF >

MOTOR_PWM )

R238
47k

P_CURRENT_N

€225
100n

P_ILIMIT_REF >

R236
10k 0.1%

MOTOR_ENABLE >

R239
47k
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Open—collector fault outputs share SAFE_CLEAR_N; no output contention.
Pump trip near 70 C. Open/short thermistor leads also clear the latch.
u208 u209
TLV1702AIDGKR TLV1702AIDGKR
ourA B+ ourA B+
21 na- N8~ INA- INB-
A+ ours A+ ours
v- v v- v
R241 R243 R244
43.2k 1% 10k 1% 6.49k 1% 100k 1%
J207
3V3 3V3
Pump hardware NTC 103AT-2
P_PUMP_HW_NTC é i
Ceno> C 229 €230
100n 100n
CaNo > CaNo >
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Only FAULT_RESET rising edge can arm HW_OK after ALL fault sources clear.
Q207 kills on raw VBUS. A lost control cable defaults motor outputs off.
u211
SN74LVC1GOBDBYR
u210
w
SN74LVC1G74DCUR
1 5 1 <
ax 0 g .
> CLRN 5 z
x> an PREN z
oND vee
M
u212
SN74LVC1GO4DBVR
Q207
MMBT3904
w

R245
P_USB_KILL_BASE

47k

M
_P,USB,K\LLBASE
€231 €232 €233
100n 100n 100n
GND > GND > GND >
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R248
0.30R 1% / 0.25W
U213 1203
AL8B6OWT-7 47uH / Isat >= 0.6A
[Te]
3 =z 4
crRL £ seT
o 1
2 sw
o~
CGND >
J208
D214 White LED 1 W MCPCB
<]
N ss1s

€234
10u / 25V

333 mA nominal white LED driver. External LED on aluminium MCPCB.
100 ohm / 1 kohm input network gives approximately 3.0 V when on.

LAMP_PWM

R249
100R

P_LED_CTRL

1 kohm pulldown overrides internal CTRL pullup; default off. PWM <= 500 Hz.

P_LED_CTRL
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0 €301 €302
~ 1u / 25V 1u / 10V
u301
BQ7791500PWR
B_BMS_VDD VDD CHG B_CHG_DRV
1 13
AVDD w
ves PR |2 x¢
B_VC3 VCh CBI B_B_MINUS
4 16
B_VC3 ve3 0CDP B_OCDP R303
5 17
vez s 100K 1%
B_VCL vel viB B_VIB
: m
B_VCO vCo CCFG B_B_MINUS
9 21
vss ceo |2
o
D) 10 | opp prEs |22 GG
B_SRN SRN CTRC B_B_MINUS
m 2
bsG cTRD
J301
Battery safety NTC 103AT-2
i L
2L |
3S1P / Malicel P28A / 2.8 Ah / 10.8 V nominal
OV 4.20 V; UV 2.90 V per cell. Hardware temperature protection.
GND (protected) is system ground. NEVER join B_B_MINUS to system ground.
WR_FLAG PWR_FLAG
<> <>
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E301 E302 E303 E304
B_MINUS CELLL CELL2 B_PLUS
R305 R306 R307 R308
100R 1% / 0.1W 100R 1% / 0.1W 100R 1% / 0.1W 100R 1% / 0.1W
€303 C304 €305 €306
100n / 25V 100n / 25V 100n / 25V 100n / 25V
E301/E304: high—current leads. E302/E303: cell-tap sense leads.
100 ohm input resistors enable approximately 20 mA balancing; matched cells required.
Cell taps VC4 and VC5 are tied to VC3 at U301. CCFG = B_B_MINUS selects 3S
Battery positive requires a 15 A / 32 V DC fuse close to the cell tab.
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R309: nominal OCD 20 A / 180 ms; SCD 40 A / 960 us. Not a constant—current limiter.
Q301/Q302 share drains; gate clamps protect against PACK— movement.
Q301 Q302
CSD18540Q58 CSD18540Q58

B_DSG_GATE

B_SHUNT_B

B_CHG_GATE

B_B_MINUS >
R309
3mR 1% / 3W R310 R311 R312
453k 1M 1M
B_SHUNT_B >
o
|:| R315 =S N iNGtagw =
470k
<]
€307 308 €309 . D303
100n 100n 100n
Single PCB engineering candidate / not production release
Portable inflator / engineering prototype
Sheet: /bms 3/
File: bms_03.kicad_sch
Title: 03 Protection MOSFETs and current sense
Size: A4 [ Date: 2026-09-13 Rev: 0.5
KiCad E.D.A. 10.0.6 Id: 20/23
i I 2 3 A 5




1 [ 2
U401
HT1621 / LQFP44

cs sc2t
RO sE620
WR s€619
DATA sc1s [-28
vss s617
vieo sects
VoD se61s |22
x-2 8z SEG14 [0
como s€613
comt s612
comz secit
coms sG10
sec31 sEco
SEG30 secs
se629 se67
sec28 secs
sec27 secs
sEG26 SEGH
sE625 sE63
sE624 sG2
sE623 st
sE622 sEGo

WR_FLAG

LCD_VLCD

Glass is a custom tooling specification, NOT an approved purchased part.
Internal RC oscillator. 1/4 duty, 1/3 bias. 3.3 V glass.
36 gold contacts: COMO0..3 then SEGO..31. No external display PCB.

LCD_COMO LCD_SEG14
2_{ Lco_comt LCD_SEG15
LCD_COM2 LCD_SEG16
LCD_COM3 LCD_SEG17
LCD_SEGO LCD_SEG18
LCD_SEG1 LCD_SEG19
LCD_SEG2 LCD_SEG20
LCD_SEG3 LCD_SEG21
LCD_SEGA L 22
LCD_SEGS QS BER 26 p-42 .
LCD_SEG6 LCD_SEG24
LCD_SEG7 LCD_SEG25
LCD_SEG8 LCD_SEG26
LCD_SEG9 LCD_SEG27
LCD_SEG10 LCD_SEG28
LCD_SEG11 LCD_SEG29
LCD_SEG12 LCD_SEG30
LCD_SEG13 LCD_SEG31
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c4o1 C402 C403
100n iu 100n
CaNo > CaNo > CaNo >
R401 R402 R403
33R 33R 33R
Q401
MMBT3904

RD tied high for write—only interface. CS held high during MCU reset.

Amber LED backlight about (3.3-2.0-0.1)/220 = 5.5 mA nominal.

Optical guide, lens and LCD tooling require supplier drawing approval.

Single PCB engineering candidate / not production release
Portable inflator / engineering prototype

Sheet: /display_seed 2/
File: display_seed_02.kicad_sch

Title: 21 LCD supply and backlight

Size: A4 [ Date: 2026-09-13

Rev: 0.5

KiCad E.D.A. 10.0.6

Id: 22/23

5 | 5




SW401 SW402 SW403 SW404 SW405
START / STOP MODE PLUS MINUS LAMP

C_KEY_START O O GND C_KEY_MODE O O GND C_KEY_PLUS O O GND C_KEY_MINUS O O GND C_KEY_LAMP O O GND

Active—low keys: enable MCU input pullups before use.
Debounce and long—press handling are firmware requirements.
No board—to—board key harness.
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	power 10 (第 15 页)
	符号
	C228
	C229
	C230
	J207
	R240
	R241
	R242
	R243
	R244
	U208
	U209


	power 11 (第 16 页)
	符号
	C231
	C232
	C233
	Q207
	R245
	R246
	R247
	U210
	U211
	U212


	power 12 (第 17 页)
	符号
	C234
	C235
	D214
	J208
	L203
	R248
	R249
	R250
	U213


	bms 1 (第 18 页)
	符号
	C301
	C302
	J301
	R301
	R302
	R303
	R304
	U301


	bms 2 (第 19 页)
	符号
	C303
	C304
	C305
	C306
	E301
	E302
	E303
	E304
	R305
	R306
	R307
	R308


	bms 3 (第 20 页)
	符号
	C307
	C308
	C309
	D301
	D302
	D303
	Q301
	Q302
	R309
	R310
	R311
	R312
	R313
	R314
	R315
	R316
	R317


	display_seed 1 (第 21 页)
	符号
	LCD401
	U401


	display_seed 2 (第 22 页)
	符号
	C401
	C402
	C403
	D401
	Q401
	R401
	R402
	R403
	R404
	R405
	R406
	R407
	R408


	display_seed 3 (第 23 页)
	符号
	SW401
	SW402
	SW403
	SW404
	SW405




