G_PFC_DRV
G_VCC
G_RDRV1
J40 AC giris IEC C8 BR40 GBU4)J
G_ACL c Lo ACL N G_VREC
G_ACN - ACo ) G_PGND
2 pinli (sinif 1), 90-264 VAC 4 A 600 V kopru
G_vcC
G_PGND
G_VOSNS
U46 STM32G031K8
G_VOUT _ADC PAO
& IMON PAL PAd G_VSET_PWM
G BEN
PA2 PA5 -
G_BFLT - 42 SWD 4p
G_I2C_SCL PA9 PAG -
G 12C SDA PA10 PA13 G_swblio G SWDIO SWDIO
G NRST NRST PA14 G_SWCLK G SWCLK SWCLK
G 3V3 VDD PBO G_PD_IRQ G 3V3 3V3
G_SGND VSS G_SGND GND
PD sozlesmesi -> cikis gerilimi (PWM->RC -> programlama
SS/ATRK), akim/sicaklik izleme
U49 TPS26750
G VBUS LV VBUS POWER_PATH_EN G_PPEN
G cc1 ccl 12Ct_SDA G_I2C_SDA
C co - 2t scL G_l2C_sCL
| G PD IRQ U51 24LC256
G ADC1 ADCIN1 12Ct_IRQ _PD_|
G_ADC2 ADCIN2 12Cc_SDA CFESDA G_EE_SDA SDA
G 3v3 VIN_3V3 12Cc_SCL G_EE_SCL G EE SCL scL
G LDO3 LDO_3V3 12Cc_IRQ G_EE_IRQ G SGND WP
G_LDO15 LDO_1V5 GPIOO G_EPR_EN G_LDO3 vee
G 5V PP5V GPIO1 G_PFLT G SGND GND
G SGND VSYs GPI04/LD1 GLb1
- G LD2 PD yapilandirma EEPROM'u
G SGND GND GPIO5/LD2 —
USB PD 3.1 EPR kaynak (USB-IF sertifikali):
5/9/15/20/28/36/48 V + AVS, 5 A e-marker
G_ACL G_ACL F G_ACL F G_ACL F G_ACN G L1
F40 \S RV40 —L cx40 L40A L40B —Lcx41
T4A 250VAC MOV 275VAC —— 470nF X2 CMC 2x10mH (A) CMC 2x10mH (B) —y— 220nF X2
G_ACL F G_ACN G_ACN G L1 G_N1 G_N1
G_VBULK G_BLK G_LLSS G_vcep G_vCC G_RDRV1
R44 R45 C49 C62 R63 R64
3x1.5M 20k -1 1luF -1 22uF 10k 20k slew
G_BLK G_PGND G_PGND G_PGND G_GAN_FLT G_PGND
G V24 G_BEN G_BCFG G_BSLOPE G_BCOMP G_BCZ
R67 R68 R69 R70 R71 —1— C63
100k 10k config 24k egim 10k —1— 10nF
G_BEN G_SGND G_SGND G_SGND G_BCZ G_SGND
G_LDO3 G_ADC1 G_LDO3 G_ADC2 G_LDO3 G_LDO3
R77 R78 R79 R80 R81 R82
ADCIN1 ADCIN1 ADCIN2 ADCIN2 10k 10k
G_ADC1 G_SGND G_ADC2 G_SGND G_EE_IRQ G_PFLT

Guc yolu: AC 90-264 V -> EM| (CX40/CX41, CMC L40, CY40) -> kopru BR40 -> TM/DCM PFC (UCC28056 + LMG3624 + SiC diyot) 390 V bara (C42)
-> LLC yarim kopru (UCC256404 + 2x LMG3624, ~200 kHz, rezonansa yakin) -> T40 8:1:1 -> senkron dogrultma (UCC24624 + 2x CSD19532Q5B) -> 24 V ara bara

-> 4 anahtarli buck-boost (LM5177, 300 kHz) 5-48 V -> Q49/Q50 guc yolu -> USB-C PD 3.1 EPR (TPS26750 + TPD45480). Hedef verim (230 VAC, 240 W)

Q40 LMG3624

VDD

RDRV

PFC anahtari: 700 V 155 mOhm GaN,

entegre surucu + akim algilama emulasyonu

U40 UCC28056

VCC

GND

VOSNS

TM/DCM PFC (300 W'a kadar), 390 V bara

G_V24

G_V24

G_SGND

G L1

N

G_L2

G_RDRV2

R65

20k slew

G_HB_SW

G_BHB1

—L— C64
—1— 0.1uF

G_BSW1

G_LDO3

R57
2.2k

G_EE_SDA

PFC %98 x LLC %97,5 x buck-boost %98 = %93,6. Izolasyon: T40 ve optokuplor (5 kV), tek Y1 kondansator. 24 V bara UCC24624'u dogrudan besler (<= 24.75 V).

MCU (STM32G031) TPS26750'nin sozlesmesini 12C'den okur, cikisi PWM->RC ile LM5177 SS/ATRK'ye yazar (FB tavan 48 V); NTC ile GaN sicakligini izler.

Dogrulanacak: LMG3624'un UCC256404 HO/LO ile surulmesi (ust anahtar bootstrap), FLT'nin BLK'yi cekerek kapatma devresi, EMI (EN 55032 B) ve Y1 kacak akimi.

Q41 LMG3624

k NTC40
\ 5R 3A inrush

G_SR1 G_SR2
b G_VBULK
G_HO IN < G_HB_SW
Q43 Q44
G_HB VvbD s X CSD19532058 G_SRG1 CSD1953205B G_SRG2
RDRV SR 1 SR 2
D G_PFC_SW G_RDRV2 o "
S G_PGND
LLC ust anahtar (bootstrap beslemeli)
CS e T40 LLC trafo 8:1:1 PQ32 G_oGND G_oGND
G_GAN _FLT rato a:1: Q
FLT -
<1 G_SR1
GIR —| P
_ oT G V24
GTXB — | P2
_ < G_SR2
5 kV izolasyon, merkez uclu ikincil
Q42 LMG3624
b G_HB_SW
G_LO IN < G_PGND
G_vcC VDD s X U42 UCC24624
G_RDRV3 RDRV - G_GAN_FLT DL G_SR1
G V24 VDD VG1 G_SRG1
LLC alt anahtar -
G SGND GND VD2 G_SR2
VG2 G_SRG2
DRV G_PFC_DRV
cift kanal senkron dogrultucu
zcp/cs G_ZCD
comp G_PFC_COMP
U41 UCC256404 TP40 Test noktasi
G_HV HV GGANFIT — T
G_BLK B GaN ariza (FLT) izleme
G_VvCCP VCCP HO G_HO
G VCC RVCC HS G_HB_SW
- u43 TLv431 U44 Optokuplor 5 kV
FB HB G_HB
G_FB
G LO G TLK G FB
G_ISNS ISNS LO - REF K - G_OPTA A = -
G_TLREF G_SGND G_PGND
G_LLSS LL/SS A - G_TLK K E -
G_PGND GND . .
- 24 V referans izole geri besleme
LLC denetleyici: HV baslatma, X-kondansator
desarji, hibrit histerezis kontrol
u4s5 LM5177
HB1 G_BHB1
G V24 VIN HO1 G_BHO1
G BEN EN/UVLO Swi1 G_Bswl
G 5V BIAS LO1 G_BLO1
G BCFG CFG CSA G_BCS
G SGND MODE CSB G_SGND G V24 G_BSW1 G_VOUT_RAW
x— SYNC HB2 G_BHB2
G BHO2
RT HO2 -
oBr G_BSW2 355 G_BHO1 358 G_BLO1 35t G_BHO2
CSD19532Q5B CSD19532Q5B CSD19532Q5B
G_BSLOPE SLOPE SW2 - HO1 Ii - LO1 Ii - HO2 Ii -
G VSET SS/ATRK LO2 G_BLO2
G BVCC DTRK ISNSP G_VOUT_RAW
G BCOMP comp ISNSN G_VouT G_BSW1 G_BCS G_BSW2
u47 LMR36006 (5V) - G IMON
G BFB FB IMONOUT -
SW G_SW5 G VOUT VOUuT nFLT G_BFLT
G BTS U48 TLV75533 - G BVCC
VIN BOOT - G SGND AGND vCC -
EN FB G_FB5 G 5V IN PGND G_SGND
GND vCC G_VCCSR G 5V EN ouT G_3v3
X - 4 anahtarli buck-boost: 24 V -> 5-48 V (PD sozlesmesine gore)
PG p— G_SGND GND
60V, 0.6 A buck 3.3V LDO
U50 TPD45480
J41 USB-C (cikis)
cc1 G_CcC1
G cccl c cc1 cc2 G_CC2 G_VOouT G_VBUS VBUS G_VBUS
G VBUS LV CSD19533Q5A G_PPEN CSD19533Q5A G_PPEN G SBUC1
G_SBUC2 C_sBu2 VBUS_LV - - guc yolu | B ters blok | B SBU1 B
G SGND RPD_G1 EPR_EN G_EPR_EN <BU> G_SBUC2
G SGND RPD_G2 EPR BLK G }—X GND G_SGND
G_VBUS VBUS FLT G_PRLT G_MID G_MID SHIELD G_SHIELD
G VBIAS VBIAS VPWR G_LDO3
- EPR48V/5A
GND G_SGND
48 V EPR port koruyucu (kaynak: RPD_G topraga)
G L1 G_N1 G_VREC G_VREC G_PFC_SW G_VBULK G_VBULK G_VBULK G_VOSNS G_PFC_CS G_PFC_COMP G_VCC G_HB G_HB_SW G_TXB G_TXB
S D42 S D43 —l—c41 L41 S D40 ——c42 ——c43 R40 R41 R42 —L—c44 —L—c45 —L— c46 L42 —— c47 —L—c48
1N4007 1N4007 —— 1uF 450V film 150uH PFC PQ26 SiC 650V 6A —— 100uF 450V —— 100nF 630V 3x1.5M 25.5k 1k — 1uF —— 22uF 35V —— 0.22uF Lr 30uH —— Cr 33nF 1kV —— 150pF 1kV
G_HV G_HV G_PGND G_PFC_SW G_VBULK G_PGND G_PGND G_VOSNS G_PGND G_ZCD G_PGND G_PGND G_HB_SW G_LR G_PGND G_ISNS
G_RDRV3 G_PGND G V24 G V24 G V24 G_TLREF G_TLK G_BSW1 G_BCS G_VOUT_RAW G_VouT G_VouT G_BFB G_VSET_PWM G_VSET G_BVCC
R66 CY40 C50 . R47 R48 R49 C51 L43 RS40 RS41 C53 R51 R52 R53 C54 C55
20k slew —T— 1lnFY1 —T1— 4x470uF 35V polime 1k 100k 5.49k —— 10nF 6.8UH Isat>=15A 2mR 3mR —T— 4x22uF 100V 470k 10k 10k —— 100nF —— 4.7uF
G_PGND G_SGND G_SGND G_OPTA G_TLREF G_SGND G_TLREF G_BSW?2 G_SGND G_VOUT G_SGND G_BFB G_SGND G_VSET G_SGND G_SGND
G_BHB2 G_IMON G _3V3 G_VouT G_VOUT_ADC G_NTC G _3V3 G_NRST G_SWS5 G_5V G_BT5 G_5V G_FB5 G_VCC5R G _3V3 G_LDO3
—1— C65 R72 R73 R74 R75 k TH40 R76 —1— C66 L44 —L— C56 —L— C57 R55 R56 —L— C67 —L— C58 —1— C68
—— 0.1uF 10k 10k 100k 6.8k \ 10k NTC 10k —— 100nF 22uH —— 22uF —— 100nF 100k 24.9k —— 1uF —— 1uF —— 10uF
N
G_BSW?2 G_SGND G_BFLT G_VOUT ADC G_SGND G_SGND G_NTC G_SGND G_5V G_SGND G_SW5 G_FB5 G_SGND G_SGND G_SGND G_SGND
G_LDO3 G _3V3 G _3V3 G _3V3 G_VBIAS G_VBUS_LV G_PPEN G_VBUS G_VBUS G_SHIELD G_SHIELD
R58 R61 R62 R60 —1— C59 —1— C60 R59 \S D41 —— C61l R83 —— C70
2.2k 4.7k 4.7k 10k —— 100nF 100V —— 100nF 100k SMCJ51A —r— 1uF 100V M —— 4.7nF
G_EE_SCL G_I2C_SDA G_I2C_SCL G_PD_IRQ G_SGND G_SGND G_MID G_SGND G_SGND G_SGND G_SGND

G_

Q48

CSD19532Q58B

G_ISNS

R43
150R

G_PGND

G_BRT

R54

30.1k 300kHz

G_SGND

G_LDO15

—L— c69
—— 4.7uF

G_SGND

LO2

BSW2

| G_BLO2

G_BCS

KARARTI SOLUTIONS | FRAGWATT | Sayfa 8: Kararti GaN 240: 240 W USB-C PD 3.1 EPR sarj cihazi (FRAGWATT eslikcisi)

AC 90-264 V -> EMI -> GaN PFC (UCC28056 + LMG3624) -> GaN LLC (UCC256404 + 2x LMG3624) -> SR (UCC24624) -> 24 V -> buck-boost (LM5177) -> USB-C EPR 5-48 V
Rev C | 2026-09-27 | Konsept tasarim - prototip oncesi dogrulama gerekir




