Application Note
RICHTEK Sophia Tong & Willie Wen

your power partner. ANO73 — May 2023

USB-PD B 7 BB B M 177 2 — ST W B 2

ﬁ

e

RT6190 J2—7k % I REHYE (] Buck-Boost FZEffillas » H] LL AR [FIEAIHE(H USB-PD EEJR(HWTIAE - WITEIFCESES » USB-PD
T ERS  RECERS - BEETHEMKGREENS - EARERSCES - IR 44 R16190 HYEZDhEE LU HT
HEHEY2E 5T © FIA RT6190 BEE) GaN FET » f2{f/N 140 FLHRERTEEMA T -

Lo RTOLO0 T L0l oo eeeeeeseeeseeeesesesseses e seseeeesesesseeessseeseseeseeesseee s e eeseses s eesseees e eeseresseees s e sesee s et seees s eeseessenesseeeseeeseresseees 2
W =T | TP 2
T = TSR 6

ANO73 © 2023 Richtek Technology Corporation 1


https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073

USB-PD et i B AR AT e — AL A5 RICHTEIK

1. RT6190 & i

H3E 12C 47 ¢

RT6190 RT6190 ATLASE 4.5V % 36V Y ELfi A BB BRI EIA B (E > B EBRE I £E 3V % 36V X 4T - DL 1°C /il 2 H8 A o ol 4w
» Bl eV / CC Eatth ~ FERASAA (250kHz 2 IMHz )~ fEREEEE (S b Ay BT B BRIl -

% USB-PD 3.0 SPR 1 3.1 EPR :

RT6190 ‘B3R T if(H BE A U Ze il pr] A ER A rT4RAZATIE E B BE (12.5mV/FS ) FIEEE R (9 frar¥eR) #d > DL
4% USB-PD 3.0 SPR #1 28V #fj - ZE B 3.1 EPR &=L -

RFNERRRER -

HAENBENRER » fJEREHYMNTERANT N-MOSFET » SUAE 1785 _E H AR 2 B0 GaN FET BARE -

JRIZ AT P -

RT6190 mJLAFZER USB i1 (1A +1C) - ] HE R TRl B S Selimtly USB #ELIER - ANEREZNN_E 2] USB-C CC &RAY
ThAE - ] LA EFEHIE5 2SN TCPC FZiEs » 40 RT1718S 58K °

2. ataEfl

IE VR0 B2 TR PR SR B P B

RT6190 MYFEM RS EHR It T S EIE I BRERAYERET - Hb - B 1 o T i RAVEERFE B SRS - RT6190 MR IRE
PRI PR E TP Q1 ~ Q2 ~ Q3 ~ Q4 AR - IARIER E MEF RR R 1T -

FERR(E b > A FIOMNED A 23R 1°C BT RT6190 #if » WRHZEHIa & 5 AR EERLAIT - W 1 1 EEHEE
(2) Frm - ERIERERIEHEFROR © H o SMNETEIFERET] VSYS Umkh - I HH# B2 EN DUEE) RT6190 -
IRBIBTEHITES 90h ~ 02h 43 B A AIER L £y OXOE ~ 0x29 HYE7F&s (OxOE = 90h ~ 0x29 = 02h ) > OxOE = 90h FYfEF
[ EN_PWM = 1 DIEIEN Buck-Boost ¥t » 0x29 = 02h HY{E I EFTHHIHERBARE QC1/2 > H it 2 BAN 185y L = At 2l
HAVATHRLHIZH > FrlA 5V & BB EAE USB-C I E - DA—BEHYJ5 2 - BT AVERESEIH (3) 3UE/2(E RT6190 #EA
2 I EEHEGIRRS - S ARAE VSYS YR A 5V

ANO73 © 2023 Richtek Technology Corporation 2


https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT1718S&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073

RICHTEIKK USB-PD Heite 75 B A e e — 2 T8

R29 R30 VBuUs

10mQ 10mQ C1 Qc2
Vsvs, AN AN 7 ‘ 0 VBusc
45vt036v . | R1 R4 1 Ll Tcua Iaf
Csvs— Q1 4 T Ceus T~ 1ur ¥ D3 ==
L 0Q 00 L T
VvV L ey R;2 R21
~n 1kQ
R2 5o R5* R6* 3 R3 L cis
00 00
VW VWA TasnF
c1* c2* = Rz3
20
= VDDP = 1 ci6 L 17
Tuwr Tar
D1 D2
R7 RT6190 RS " on2
00 00
41 BooT1  BOOT2 |28 . [ oVeusa
c3 ca Ul Tcis o, Ll
TOWF 6| gy, swa |36 O-LHF T wr
2l DRV1  LDRv2 [40 "2 R25
5 37 1kQ
HDRV1  HDRV2 1kQ
o ” W
= PSINN  PSOUTN el C19
15nF
100 9 33 100 ; " Rog
W CSINN  CSOUTP ﬁ'\/v\,— 20
C5 R10 R12 C6 _L AN
WwF ] 100 19 32 100 T 1uF C20 —Lc21
. ANV ; CSINP  CSOUTN - AAN s Toa
VIN vouT o E = =
2Vio36v o—L EN a1 2200
DIS aa%"%
RT
External 5V0£ VBYP 30
15 GPC
ALERT 29
VBUSC
13 SCL 28
GPA
141 spa 27
VBUSA
25! pgooD R19
a7,
231 vbp compv |28
R15 c9 c10
10 1| vopp 1pF 3.3nF
T
47uF | 47uF
— = 5.1kQ
R16 compi 22
10kQ 2 ci1 c12
ANA TSEN 220pF T 10nF
RNTC
10kQ ss 117
I A oD [3:39.41
I R17 [ 20
FAA : ADDRESS Ic c13
: R18 | AGND | 4 $33nF
| | v =
L __M__ |

RIS

(1) % R17 F_LF > R18 2 100kQ » RT6190 [ 12C firdik 2 0x2C »

& R17 & 100kQ > R18 R _[-{4 » RT6190 {1 I1C firHk ks 0x2D o
(2) IEEEREEARRCTEE

. ﬁéf)\a?ﬁ%?ﬁ VSYS IiBhEd EN BEHA] - AT EE T B VBUSC Uik o

HrTEET{ES2 OXOE 5 90h > DL K, 0x29 5 02h » #R1% VBUSC IitiEh it &rA sV igHH B o

(3) Jimi‘sﬂ’lfff%ﬁﬁﬁfrfﬁ*% :

o i ABEJEFEE] VBUSC Ui b el EN B2 - WHUEE BB E] VSYS Uil o

o EYTEWTIFEE 0X0C By 52h > 0x29 5 02h » LIF, OXOE /5 90h » 2R1% VSYS IinEE bt &g sv #HEEE o
(4) & VBUS IEEFy 5V HE > 3% 1C+ 1A IFEFI & -

* 1 R5~R6 ~ C1 EH C2 BIENVERIBESS O

ANO73 © 2023 Richtek Technology Corporation 3


https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073

USB-PD 1 A AR A e — BT RICHTEIK

RT6190 + B 5 CC&#EHY MCU FHIREE T EE

O 10 FefIH DURII— {I 5 MCU SR e &5 - DI HRIE 2 FrniVEinas E Y EIRSGT - ERELAH SR -
R E A B4 USB-A 201 - ZA1fT > 2T MCU / EC JH B F Y USB-C B2 FHY CC PR #EHH -

R29 RO vour
Vi 10mQ 10mQ o QCl '(_QEEI
A " . oV,
45Vt0 36V L R1 Ra _LCOUTlil Lcu §pg Lt BusC
e L | [T
R21
R22 o
gg Q2 RG* R6* 3 (F;S Lcis
WA WA Tusr .
c1* c2* = 29
= VDDP = L cie Lci17
IlpF IluF
Pl, RT6190 re"?
00 00
4 BooT1  BOOT2 |38
c3 ca
ToiF 6 swi swa |36 0.1pF
2/ |prRV1  LDRv2 [40
5/HDRVI  HDRv2 [37
8/ pPSINN  PSOUTN 34
R9 RI11
100 100
9 csINN - csouTp 32
Cc5 R10 R12 Cc6
100 100
W R 10l coinp csouTn 32— AR WF
33v ARV vour (22
1 RI13
2Vto 36V o——EN 31 220Q
ar 04 DIS
External 5V o—— VBYP 30
151 ALERT ere
vBusC 2
131 scL
28
141 spa GPA Floatin
vBUSA [27 o 9
PGOOD o 25! pGooD R19
23 18 47Q
MCU/EG R14 VDD compy 1A —
100kQ $ R15 c9 C10
RGY
1 VDDP 1pF 3.3nF
TN 1 r20
4.7yF T 4.7uF
Tamr Tam 19 51kQ
R16 compI
10k 2 ci1 c12
AN TSEN 220pF ] 10nF
Rntc
10kQ s 117
W onD 13:39.41
| R17 '16 20
FAAM 118 ADDRESS Ic o] c13
21

|
R18 AGND 33nF
| § [ i $
| | % =

EYSE R

R17 K 4 > R18 & 100kQ * RT6190 1 12C firkk By 0x2C
R17 & 100kQ » R18 K {4 » RT6190 ffy 12C firkik B Ox2D o
(2) & (FF] VBUSC i HF > VBUSA i GPA FEHI FT RG2S RN EH AT T -

* RS~ R6 ~ C1 82 C2 By F/ARVIESS T -

(1)

Bk Bk Hok

ANO73 © 2023 Richtek Technology Corporation 4


https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073

RICHTEIKK USB-PD M 7 B AR AT e — BT 55

RT6190 + TCPC P28 (RT1718S) FRFETEE
WS E R FE 57 1% USB-PD 17/ > L EE 20 TCPC Type-C B2 I#EHI2% 3 B~ 7 h0E RT1718S FYEFI4RE -

Vin

4.5V to OT 0 VBusc
36VCN
T
L
N
Q2 A%Rs*
c1*
il VDDP —c17
1uF
RT6190
BOOTI  BOOT2 R32*
swi sw2
RT17185
LDRV1  LDRV2 R3¢ s
HDRV1  HDRV2 Vin vDC GPA c37
PSINN  PSOUTN [34 R34 TaanF
R9 R11
100 9 33 100 =
CSINN  CSOUTP 6 29
R10 Rz LW SYS_5Vo—¢—=f VCONN cs
100 100
LS Ofcsine - csouTn |2 LuF ) Twr e
3.3v 7 35 sys 33V0T26 vee tom
VIN vout R13 - C32 vaus 30 VBUS
11 T wr
2Vto36y o—tHEN a 2200 u
RspaSRscL SRALERT 24 DIS SYS_5V/ 15
1KQ S1kQ S10kq  External 5Vo—=— VBYP opc |30 3.3v/L.8v° IC33 vecio ADDR “ Tyne.c
15| ALERT 29 Tuwr SRCDET o
l 13 VBUSC = R36< R37 or
scL cpa |28 VBIAS 00 S 309kQ)
14 ; 25
Floatin = =
SbA vBUsa 127 } g vceo .
2 R19 191 \ppp cc1 cc1
PGOOD PGOOD L cas L css_Ccas| Lcss
R14 VDD ComPY % ToawrLiwr Lk , L-330pF
100kQ <139F 5130': 18] 5pa CC2 1 ca ce2
VDDP p -3n 17 L 330pF
MCU/EC scL =
R20 LT GND [23.33
19 51kQ . 27%
COMPIT T MW L e ° GPioL cre °
TSEN 220pF ] 10nF Floating { o—22{ GPIO2 RPD_CC1 B—o } Floating
- o—21 Gpio3 RPD_cC2 Ao
ss P 31 bp_HoST DP_CON [ DP
******* | GND 2;] - s 32| pm_HosT DM_CON |2 DM
ystem
|| ADDRESS Ic o c13 ssu Y sBu1_HoST sBu1_con & SBUL
I AGND =P $33"F MUX |18 spys HOST SsBU2_CON 2 SBU2
! nd
Lo~ __ | ’
USB High Speed MUX TX/IRX

ARSI

(1) & R17 K 4 » R18 £ 100kQ » RT6190 [ 12C firfik B 0x2C °

R17 i2 100kQ - R18 7} {4 » RT6190 [/ I1°C firfik 55 0x2D -

(2) & F{HEA VBUSC iR » VBUSA Eil GPA F2fil f f 22 R FE(EAml T -
(3) *: IRRMEITHERA

EHUE

e RS R6 - ClEHlC2 BRERT -
o & R31/E0Q > R32 K _Eff - H RT6190 24 QC1 £ QC2 41 N-MOS -

& R31 A _F{#F > R32 =2 0Q » Hy RT1718S ¥2] QC1 B QC2 AY4MEE N-MOS »
o A2 RT1718S MYHIFEE - LEE VDC BHIAY R33 £ R34 FE[HIH -

i

ANO73 © 2023 Richtek Technology Corporation


https://www.richtek.com/RedirectToProduct?specid=RT1718S&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT1718S&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073
https://www.richtek.com/RedirectToProduct?specid=RT1718S&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073

USB-PD 1 A AR A e — BT RICHTEIK

£ 22
3. SEHE

BB EALSR (GaN) IREHEEEIER EPC SRS T —(E¥H2Fiat - SR TEER NG - BHH
B PRE EAE 2 986 HYRCR » WMNTEN IR - THOTESS - REES - BRI ETHENAISEERE -
HEEARE 23 a T o] SO 2 140 FLATPRERTEEE - () RT6190 fll EPC2204 100V 345840 GaN FET HYAH & » BHAEAR I

TIZFERALL - SN T SEEE R T AR EES 20% 0 FE 20V Bt EREE AT IR 989658 o P UIIAGHRR ~ mREeRAVINR
SPEVRRE R G R TR RS [ FE AR B AR ER SR A USB-PD 3.1 PRIRTEEE (S7HF 5V ~ 20V M1 28V) e

ToevmT™ T
l——_f
[Aes ¥
I I A L.
Ed0— ] el T :r_._ e
o B — T
l . i |5 guPover path for USB-C .
L= I mee || mamEe & sty
£ T R T
L o £ 0%
L o
@WA 5 7 T
o g L i
s . { -
L. 1.
T T

ANO73 © 2023 Richtek Technology Corporation 6


https://www.richtek.com/RedirectToProduct?specid=RT6190&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN073

RICHTEIKK USB-PD M 7 B AR AT e — BT 55

Efficiency @ 5V Efficiency @ 9V
100 100
95 95 m—
90 90
£ g5 £ g5
g g
c 80 c 80
< —=VIN = 12V © “==VIN =12V
£ 75 £ 75
] —VIN = 20V 7] —VIN =20V
70 70
—VIN =24V =—VIN =24V
65 65
60 60
0 05 1 15 2 2.5 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
Output Current (A) Output Current (A)
Efficiency @ 12V Efficiency @ 15V
100 100
] —
95 95
90 90
& g5 £ g5
g g
c 80 c 80
S ——VIN =12V S ——VIN = 12V
g 75 £ 75
w =—VIN =20V (7] =—VIN =20V
70 70
=—VIN =24V —VIN =24V
65 65
60 60
0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
Output Current (A) Output Current (A)
Efficiency @ 20V Efficiency @ 28V
100 100
95 95
90 90
& g5 & g5
g g
€ 80 £ 80
] - (]
g V=Y g7 —VIN=20v
L 20 —VIN =20V ]
70 -
—VIN =24V —V/IN = 24V
65 65
60 60
0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
Output Current (A) Output Current (A)

ANO73 © 2023 Richtek Technology Corporation 7



USB-PD 1 A AR A e — BT RICHTEIK

I FERE T s BT ST B T

Richtek Technology Corporation

14F, No. 8, Tai Yuen 1st Street, Chupei City
Hsinchu, Taiwan, R.O.C.

Tel: 886-3-5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and reliable.
However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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