
AGND

VOUT

FB

COMP

DTRK

SS/ATRK

SLOPE

RT

SYNC

MODE

CFG

BIAS

EN/UVLO

VIN

PGND

VCC

nFLT

IMONOUT

ISNSN

ISNSP

LO2

SW2

HO2

HB2

CSB

CSA

LO1

SW1

HO1

HB1

U4A  LM5177

Faz A: 60 V cift yonlu 4-anahtarli buck-boost denetleyici
300 kHz, SYNC ile 0 derece; VREF 1.00 V

VBUS_SYS

BB_EN

VOUT_INT

BB_CFGA

BB_PSM

SYNC_A

BB_RTA

BB_SLOPEA

DAC_VSET

BB_VCCA

BB_COMP

BB_FB

VOUT_INT

AGND

HB1A

HO1A

SW1A

LO1A

CSA

PGND

HB2A

HO2A

SW2A

LO2A

VOUT_RAWA

VOUT_INT

IMON_A

BB_FLT

BB_VCCA

PGND

Q10A
CSD18510Q5B

HO1

VBUS_SYS

SW1A

HO1A
Q11A

CSD18510Q5B
LO1

SW1A

CSA

LO1A

L1A 3.3uH Isat>=20A

SW1A
SW2A

Q12A
CSD18510Q5B

LO2

SW2A

CSA

LO2A
Q13A

CSD18510Q5B
HO2

VOUT_RAWA

SW2A

HO2A

AGND

VOUT

FB

COMP

DTRK

SS/ATRK

SLOPE

RT

SYNC

MODE

CFG

BIAS

EN/UVLO

VIN

PGND

VCC

nFLT

IMONOUT

ISNSN

ISNSP

LO2

SW2

HO2

HB2

CSB

CSA

LO1

SW1

HO1

HB1

U4B  LM5177

Faz B: 60 V cift yonlu 4-anahtarli buck-boost denetleyici
300 kHz, SYNC ile 180 derece; VREF 1.00 V

VBUS_SYS

BB_EN

VOUT_INT

BB_CFGB

BB_PSM

SYNC_B

BB_RTB

BB_SLOPEB

DAC_VSET

BB_VCCB

BB_COMP

BB_FB

VOUT_INT

AGND

HB1B

HO1B

SW1B

LO1B

CSB

PGND

HB2B

HO2B

SW2B

LO2B

VOUT_RAWB

VOUT_INT

IMON_B

BB_FLT

BB_VCCB

PGND

Q10B
CSD18510Q5B

HO1

VBUS_SYS

SW1B

HO1B
Q11B

CSD18510Q5B
LO1

SW1B

CSB

LO1B

L1B 3.3uH Isat>=20A

SW1B
SW2B

Q12B
CSD18510Q5B

LO2

SW2B

CSB

LO2B
Q13B

CSD18510Q5B
HO2

VOUT_RAWB

SW2B

HO2B

Q15
CSD18510Q5B

hot-swap (cift yonlu)

HS_SNS

VOUT_DC

HS_GATE
Q14

2N7002K
MCU kapatma

BB_EN

AGND

BB_OFF
Q16

2N7002K
cikis kapat

HS_UVLO

PGND

OUT_OFF

GND

OVLO

UVLO

SENSE

VIN

TIMER

PWR

PGD

OUT

GATE

U5  LM5069

hot-swap: yumusak baslatma, devre kesici,
UV/OV kilidi

VOUT_INT

HS_SNS

HS_UVLO

HS_OVLO

PGND

HS_GATE

VOUT_DC

OUT_PG

HS_PWR

HS_TMR GND

IN-

IN+

REF

VS

OUT

U6  INA186A2

cikis akimi (50 V/V)

VOUT_INT

HS_SNS

AGND

IOUT_ADC

3V3

AGND

SNS

ID

TIP

GND_2

GND_1

VOUT_2

VOUT_1

J1  KX-Link 7p (20 A)

kilitli dairesel konnektor; uca gore
CIKIS (KX-T) veya GIRIS (KX-D)

VOUT_DC

VOUT_DC

PGND

PGND

TIP_SNS

ID_LINE

VSNS_TIP

GND

A

VCC

Y

U16  74LVC1G07

1-Wire acik-drain surucu

OW_TX

AGND

ID_OD

3V3 GND

IN

COM

V+

NC_

NO

U17  TS5A3159

ID modu: 1-Wire / direnc

ID_SW

ID_MODE

AGND

ID_EMU

ID_RES

3V3 GND

LA

WA

HA

VDD

A0

SCL

SDA

U18  TPL0102-100

dijital reosta: direnc-ID emulasyonu

ID_RES

AGND

AGND

AGND

I2C2_SDA

I2C2_SCL

AGND

3V3

C22A
100nF

HB1A

SW1A

C23A
100nF

HB2A

SW2A

C24A
4.7uF

BB_VCCA

PGND

RS2A
3mR

CSA

PGND

RS3A
2.5mR

VOUT_RAWA

VOUT_INT

R32A
30.1k 300kHz

BB_RTA

AGND

R38A
24k egim

BB_SLOPEA

AGND

R39A
config

BB_CFGA

AGND

R53A
10k

IMON_A

AGND

C32A
1nF

IMON_A

AGND

RSN1A
2.2R

SW1A

SN1A

CSN1A
1nF

SN1A

PGND

RSN2A
2.2R

SW2A

SN2A

CSN2A
1nF

SN2A

PGND

C22B
100nF

HB1B

SW1B

C23B
100nF

HB2B

SW2B

C24B
4.7uF

BB_VCCB

PGND

RS2B
3mR

CSB

PGND

RS3B
2.5mR

VOUT_RAWB

VOUT_INT

R32B
30.1k 300kHz

BB_RTB

AGND

R38B
24k egim

BB_SLOPEB

AGND

R39B
config

BB_CFGB

AGND

R53B
10k

IMON_B

AGND

C32B
1nF

IMON_B

AGND

RSN1B
2.2R

SW1B

SN1B

CSN1B
1nF

SN1B

PGND

RSN2B
2.2R

SW2B

SN2B

CSN2B
1nF

SN2B

PGND

C20
2x(4x10uF+100uF)

VBUS_SYS

PGND

C21
8x22uF+2x220uF

VOUT_INT

PGND

R30
100k

VBUS_SYS

BB_EN

R31
10k

BB_EN

AGND

R33
10k

BB_COMP

BB_CZ

C27
10nF

BB_CZ

AGND

R34
200k

VOUT_INT

BB_FB

R35
10k

BB_FB

AGND

R37
10k

DAC_VSET_RAW

DAC_VSET

C28
100nF

DAC_VSET

AGND

RS4
2.5mR

VOUT_INT

HS_SNS

R40
100k

VOUT_INT

HS_UVLO

R41
17.4k

HS_UVLO

PGND

R42
100k

VOUT_INT

HS_OVLO

R43
12.7k

HS_OVLO

PGND

C29
47nF

HS_TMR

PGND

R54
20k

HS_PWR

PGND

D3
SMCJ22A

VOUT_DC

PGND

C30
10uF 35V

VOUT_DC

PGND

R44
100k

VOUT_DC

VOUT_ADC

R45
12k

VOUT_ADC

AGND

R46
100k

VSNS_TIP

VTIP_ADC

R47
12k

VTIP_ADC

AGND

R48
10k

3V3

TIP_SNS

R49
1k

TIP_SNS

TIP_ADC

C31
10nF

TIP_ADC

AGND

D4
TPD1E10B06

TIP_SNS

AGND

R50
100R

ID_OD

ID_EMU

R51
47R

ID_SW

ID_LINE

D5
TPD1E10B06

ID_LINE

AGND

R52
4.7k

3V3

ID_EMU

R55
10k

3V3

BB_FLT

VOUT ayari: FB bolucu 200k/10k -> tavan 21.0 V (VREF 1.00 V); SS/ATRK (MCU DAC, PA4) hedefi dusurur: 0.952 V = 20.0 V, 0.929 V = 19.5 V.
Iki faz ortak COMP/FB ile calisir; SYNC_A/SYNC_B MCU zamanlayicisindan 180 derece kaydirilmis 300 kHz (TI SLVAFK5A paralel calisma).
Faz kapatma: toplam akim < 7 A iken firmware SYNC_B'yi durdurup B fazini PSM'e alir (hafif yuk verimi). IMON_A/IMON_B ile paylasim izlenir.
DC-IN (KX-D takili): SYNC_A/B baslangicta dusuk -> LM5177 negatif akim siniri; enerji VOUT_DC -> VBUS_SYS yonunde, laptop adaptoruyle sarj.
KX-T uc: barrel fis + R_TIP + ID pini. Dell/HP: 1-Wire (U16), Lenovo/ASUS: direnc (U18). Uc kodu okunmadan cikis ACILMAZ.

KARARTI SOLUTIONS  |  FRAGWATT  |  Sayfa 3: 330 W DC cikis (2 faz, cift yonlu), KX-Link ve uc kimligi

2 x LM5177 180 derece faz kaymali buck-boost -> LM5069 e-sigorta -> KX-Link; KX-D ile laptop adaptorunden sarj
Rev C  |  2026-09-27  |  Konsept tasarim - prototip oncesi dogrulama gerekir


