
CELL0

B1  P45B
4.5 Ah

CELL1

B2  P45B
4.5 Ah

CELL2

B3  P45B
4.5 Ah

CELL3

B4  P45B
4.5 Ah

CELL4

B5  P45B
4.5 Ah

CELL5

B6  P45B
4.5 Ah

CELL6

B1..B6: Molicel INR-21700-P45B
6S1P, 21.6 V nom., 97.2 Wh
CELL0 = BAT- = VSS

BAT+ = CELL6

VSS

SRN

SRP

BAT

VC0

VC1

VC2

VC3

VC4

VC5

VC6

VC7

VC8

VC9

VC10

DDSG

DCHG

SDA

SCL

RST_SHUT

ALERT

DFETOFF

CFETOFF

TS3

TS2

TS1

FUSE

PACK

LD

PDSG

DSG

PCHG

CHG

REG2

REG1

REG18

REGIN

BREG

CP1

U1  BQ76942

3-10S AFE: hucre/akim/sicaklik olcumu, CC, SCD/OCD/OV/UV
korumalari, yuksek taraf N-FET suruculeri

VC0

VC1

VC2

VC3

VC4

VC5

VC6

VC6

VC6

VC6

VC6

BAT_AFE

SRP

SRN

VSS

CP1

BREG

REGIN

REG18

REG1_3V3

x
CHG

x
DSG

PDSG

LD_SNS

PACK_SNS

FUSE_DRV

NTC1

NTC2

NTC3

CFETOFF

DFETOFF

AFE_ALERT

AFE_RST

I2C1_SCL

I2C1_SDA

x
x

VC7..VC10 kullanilmiyor: datasheet 'unused cell
inputs' kuralina gore VC6'ya baglanir (dogrula).
Vcell Mode = 6 hucre

CELL6

F1 SCP 30A
(3 uclu)

F1_HEATER

BAT_F
Q1,Q2

CSD18510Q5B x2
CHG (paralel)

FET_MID

BAT_F

CHG_G
Q3,Q4

CSD18510Q5B x2
DSG (paralel)

FET_MID

VBUS_SYS

DSG_G
Q5

CSD18543Q3A
on-desarj

FET_MID

PDSG_R

PDSG_G

Q6
2N7002K

sigorta atesleme

F1_HEATER

VSS

FUSE_G

Arka arkaya (ortak drain) yuksek taraf N-FET: CHG kapaliyken sarj, DSG kapaliyken desarj engellenir.
Govde diyot korumasi: FET kapaliyken ters yon akimi esigi asarsa AFE FET'i acar (ideal diyot davranisi).

VSS

V1

V2

V3

V4

V5

V6

VDD

CD

OUT

U2  BQ77216

ikincil OVP (4.35 V) -> SCP sigortayi atar
firmware'den bagimsiz 3. koruma katmani

BAT_2ND

SV6

SV5

SV4

SV3

SV2

SV1

VSS

FUSE_G

CD2

GND_5

BLE_EN

BLE_RX

BLE_TX

GND_4

DFETOFF

CFETOFF

RST

ALERT

GND_3

SDA

SCL

GND_2

3V3_2

3V3_1

GND_1

J7  FFC 16p 0.5mm (guc kartina)

kartlar arasi esnek kablo:
BMS+BLE karti <-> guc karti (J8)

GND

3V3

3V3

GND

I2C1_SCL

I2C1_SDA

GND

AFE_ALERT

AFE_RST

CFETOFF

DFETOFF

GND

BLE_TX

BLE_RX

BLE_EN

GND

R1
100R

CELL0

VC0

R2
100R

CELL1

VC1

R3
100R

CELL2

VC2

R4
100R

CELL3

VC3

R5
100R

CELL4

VC4

R6
100R

CELL5

VC5

R7
100R

CELL6

VC6

C1
100nF

VC1

VC0

C2
100nF

VC2

VC1

C3
100nF

VC3

VC2

C4
100nF

VC4

VC3

C5
100nF

VC5

VC4

C6
100nF

VC6

VC5

R8
1k

CELL1

SV1

R9
1k

CELL2

SV2

R10
1k

CELL3

SV3

R11
1k

CELL4

SV4

R12
1k

CELL5

SV5

R13
1k

CELL6

SV6

C7
100nF

SV6

VSS

R14
20R

CELL6

BAT_AFE

C8
2.2uF 50V

BAT_AFE

VSS

C9
2.2uF 50V

CP1

BAT_AFE

C10
2.2uF

REG18

VSS

C11
2.2uF

REG1_3V3

VSS

R15
10k

VBUS_SYS

PACK_SNS

R16
10k

VBUS_SYS

LD_SNS

R17
1k

CHG

CHG_G

R18
1k

DSG

DSG_G

R19
1k

PDSG

PDSG_G

R20
47R 2W

PDSG_R

VBUS_SYS

RS1
0.5mR 3W

VSS

GND

R21
100R

VSS

SRP

R22
100R

GND

SRN

C12
100nF

SRP

SRN

TH1
10k B3435
hucre ust

NTC1

VSS

TH2
10k B3435
hucre orta

NTC2

VSS

TH3
10k B3435
FET

NTC3

VSS

D1
SMCJ28A

VBUS_SYS

GND

D2
BAS16

FUSE_DRV

FUSE_G

R23
100k

FUSE_G

VSS

C13
100nF

CD2

VSS

R24
100R

CELL6

BAT_2ND

C14
1uF

BAT_2ND

VSS

C15
470nF

BREG

VSS

Q7 (BREG/REGIN on-regulator): MMBT5551, kollektor BAT_AFE, baz BREG, emiter REGIN (datasheet tipik devresi).
I2C1 pull-up'lari (4.7k -> 3V3) MCU sayfasinda. AFE adresi 0x10 (7-bit 0x08).
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