
Features

• Universal input mains range: 90 to 264 Vac - frequency 47 to 63 Hz
• Output voltage range: 5-20 Vdc
• PD output:

– Five fixed PDOs: 5 V@3 A, 9 V@3 A, 12 V@3 A, 15 V@3 A, 20 V@3.25 A
• Maximum output power: 65 W
• Meet CoC Tier 2 and DoE Level 6 efficiency requirements
• Peak efficiency 93.7%
• EMC compliant: CISPR32B / EN55032B

Description

STDES-65ACFADP is a 65W USB PD adaptor reference design showing high
efficiency performance over the entire operation load range and across the universal
mains input voltage range.
This reference design opens the path to a compact solution with planar transformer
technology and offers a high peak efficiency (93.7%). It also meets CoC tier 2 and
DoE Level 6 efficiency requirements for average efficiency.
The soft switching topology helps on the low switching losses. The low-quiescent
current consumption makes it best in class no-load consumption.
ST-ONE digital controller implements a proprietary ZVS active clamp flyback with low
RMS current that makes it achieves high performance. The secondary losses are
minimized using the synchronous rectification digital control embedded in ST-ONE.
A higher efficiency is ensured thanks to the reduction of switching and conduction
losses and to the elimination of reverse recovery loss thanks to the perfomance of
MasterGaN2. You do not have to take care anymore of GaN driving complexity to
enjoy the benefits of GaN technology thanks to the highly integrated MasterGaN IC,
enhancing the application robustness and layout simplifications.

Fully assembled board developed for
performance evaluation only,

not available for sale

Product summary

65W ACF USB
PD adaptor
design with digital
controller ST-One
and MasterGaN2
reference

STDES-65ACFADP

Fully integrated
digital controller for
smart chargers

ST-ONE

High power
density 600V Half
bridge driver with
two enhancement
mode GaN HEMTs

MasterGaN2

N-channel 100 V,
0.007 Ohm typ.,
70 A STripFET F7
Power MOSFET in
a PowerFLAT 5x6
package

STL90N10F7

Applications
USB Type-C PD
Adapters and Quick
Chargers

65 W ACF USB PD adapter reference design with ST-ONE digital controller and 
MasterGaN2

STDES-65ACFADP
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1 Schematic diagrams

Figure 1. STDES-65ACFADP circuit schematic - power board

12

J2

1
2

F1
3.25A

1
23

4

T2
S16100016

C17
100NF

1
2 3

4

D1
Z4GP208L

C2
22uF

C4
470nF

1 2
L1
47uH

R1
4.7K

C7
47nF

R2
2.2Meg

1 PVCC
2GL3 GND

4
SE

N
SE

5
SE

N
SE

6
SE

N
SE

7
SE

N
SE

8
SE

N
SE

9
SE

N
SE

10
SE

N
SE

11
SE

N
SE

12OUT
13OUT
14OUT

15
VS

16
VS

17
VS

18
VS

19
VS 20GH

21OUTB
22BOOT

23
N

C

24 LIN25 SD/OD

26 HIN

27 VCC
28 GND

29
N

C
30

N
C

31
N

C

32 GND_EP1

33
SE

N
SE

_E
P2 34OUT_EP3

U1
MasterGaN2

C8
100nF

R3
20R

R5
0.62R

R9
220R

C1
470nF

C6
100NF

R4
20R

R6
0.62R

R7
0.62R

R8
0.62R

1 HV2 NC3 NC4 NC5 POTP6 SS7 OVP8 PVCC9 PGND10 P3V311 HON12 LON13 EN_OUT14 OSC15 DT16 LEB17 ISEN18 PGND 19PUMP
20VDRV
21SRVDS
22SRGD
23SPGND
24ORGD
25SSGND
26CC2/DM
27CC1/DP
28VOSNS
29SVCC
30SV3V
31SSGND
32V1V2
33CSM
34CSP
35GPIO1
36GPIO0

U2
ST-ONE

12
D2
S1ML R3G

12
D3
S1ML R3G

R10
1KR11

N.M
C9

100NFC10
100PF

C11
100NF
C12
100NF

C13
47PF

C14
47PF

C15
47PF

R12
470K

R13
19.1K R14

47K

C16
220PF

R15
18K

R16
270K

R17
20R

R18
10R

12

D4
ES1JFL

C18
1UF

2

1

3

Q1
BC847CM

R19
47K

C19
10NF

C20
100NF

D5

1 GND

2 EN

3 VIN 4VOUT
5VSENSE
6ADJ/NC

7 GND

U3
LD040LPURY

C21
4.7UF

C22
4.7UF

R20
120K

R21
430K

A1 GNDA2 TX+ 1A3 TX-1A4 VBUSA5 CC1A6 D+ 1A7 D-1A8
A9

A10
A11
A12 B1

B2

SBU1
VBUS
RX-2
RX+ 2
GND

B3
B4

D-2
D+ 2
CC2

VBUS
TX-2

TX+ 2
GND

B5
B6
B7
B8SBU2
B9VBUS
B10RX-1
B11RX+ 1
B12GND

G
1

G
2

G
3

G
4

J1
USB-C

C24
220UF R22

N.M
C26
100nF

C27
4.7uF

1
2

D6
ESDA25P35-1U1M

R23
10R

D7
ESDA25L

R24
100R

R25
5m

R26
0R

C28
4.7UF

C29
1UF C30

1UF

C31
100NF

C32
22NF

D8
BAT54SWFILM

1
2
3
4
5
6
7
8

J5

C33
100NF

R30
0R R31

47R

C34
N.M

C35
N.M

C3
120uF

R40
200R

C46
15pF

C25
220UF

1
2
3
4
5
6

J21

R53
100K

C48
N.M

1 2
LB2
PZ3216D190-6R0TF

1 2

LB3
PZ3216D190-6R0TF

C52
3.3NF

1

2 3

Q2
STL260N4LF7

1
2
3
4
5
6

J4

GND

VB
OUTB

PHASE

GND

PV5V

HV_SIG
LV_SIG

EN_OUT

PV5V

PG

GND

ISEN

RECT

HV_SIG
LV_SIG

EN_OUT

ISEN

OVP_SENSE

VCCPRI OUTB

VB

PG

PV5V

VBUS

VSRC

GND

CONN_GND

CC2
CC1

CC1

CC2

CONN_GND

CC1

DP
DN

DP

DN

GND SSGND

SSGND

GP0
GP1

GND

SVCC

SRGD

SVCC SVDRV

VSRC
GND

SVCC
SVDRV
SRVDS

SVCC

GP0
GP1

GND

GND

CC1 CC2

SRGD
RECT

PHASE

GND
VCCPRI

OVP_SENSE

GND

VCCPRI

GND

GND

D
B

4667 - R
ev 2

page 2/5

STD
ES-65A

C
FA

D
P

Schem
atic diagram

s 



Figure 2. STDES-65ACFADP circuit schematic - control board
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Revision history

Table 1. Document revision history

Date Revision Changes

09-Jun-2022 1 Initial release.

20-Jun-2022 2 Updated cover page features.

STDES-65ACFADP

DB4667 - Rev 2 page 4/5



IMPORTANT NOTICE – READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2022 STMicroelectronics – All rights reserved
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