DESCRIPTION

The EVF52001-4263-RE-00A is designed for
100W USB power delivery (PD) applications. It
is designed to demonstrate the capabilities of
MPS’s automotive USB Type-C power delivery
(PD) solution using the MPF52001 and
MPQ4263.

The MPF52001 is a highly integrated USB PD
controller for sourcing ports. It integrates a 32-
bit ARM Cortex-M0O microcontroller (MCU), up
to 36MHz operation frequency, USB Type-C
port controller, and legacy charging protocol

EVF52001-4263-RE-00A

100W, USB PD Sourcing Ports Supporting

Firmware Update, Advanced PDP

Management for Automotive Evaluation Board

management. A firmware update feature is
supported via the CC lines.

The MPQ4263 is a buck-boost converter with
two low-side MOSFETs (LS-FETs). The device
can deliver up to 100W of peak output power
(Pout) at a certain input supply range with
excellent efficiency.

It is recommended to read the datasheets for
the MPF52001 and MPQ4263 prior to making
any changes to the EVF52001-4263-RE-00A.

PERFORMANCE SUMMARY
Specifications are at Ta = 25°C, unless otherwise noted.
Parameters Conditions Value
Input voltage range (Vin) 3.6V to 36V
Typical efficiency Vin = 12V, Vout = 20V, lout = 3A, fsw = 280kHz 96.79%
Peak efficiency Vin = 12V, Vout = 15V, lout = 1A, fsw = 280kHz 97.80%
Default switching frequency (fsw) 280kHz
Default PDO List Vour lout
1 5V 3A
2 <\ 3A
3 15V 3A
4 20V 5A ()
5 3.3Vto 11V 3A
6 3.3V to 16V 3A
7 3.3V to 21V 5A ()

Note:
1)  For 100W of output power, a 5A cable is required.
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EVALUATION BOARD
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LxWxH (7.2cmx2.9cmx1.4cm) @
4 Layers (20z/10z/10z/20z)

Board Number MPS IC Number Firmware Version | PDFU Version
MPQ4263GQVE- | MPF52001GRE-
EVF52001-4263-RE-00A 0002-AECA 0000-AEC2 fr0000 br1001

Note:
2) The board width does not include the gold finger, and the width of the gold finger is 0.4cm.
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QUICK START GUIDE
1. Preset the power supply (Vin) to 12V, and turn the power supply off.

2. Connect the power supply terminals to:
a. Positive (+): VIN
b. Negative (-): GND
Connect the power delivery (PD) protocol sniffer or mobile device to the USB Type-C port.
Turn the power supply on after making the connections.

The VBUS starts up automatically at the default voltage set by the PD protocol sniffer or mobile
device. The PD protocol sniffer can select different power delivery object (PDO) outputs.

Maximum PD output power: 100W.

7. OQver-temperature protection (OTP) function: When the NTC temperature exceeds 80°C, PD power
is reduced. When the temperature exceeds 120°C, OTP shuts down the PD output. When the
temperature falls below 120°C, the PD function is enabled. This function is disabled by default. If
the user wants to enable OTP, add an NTC resistor (R22) on the evaluation board. The EVF52001-
4263-RE-00A Bill of Materials section on page 5 shows the recommended part number.

Table 1: NTC Temperature and Max PDO Power

NTC Temperature ADC Voltage on PA6 Max PDO Power
NTC < 80°C 2.447V to Vce 100W
80°C < NTC < 100°C <2.447V 60W
100°C < NTC < 120°C <1.633V 30w

120°C < NTC <1.041V PDO is shut down

8. Battery voltage sense function: When the voltage between the VIN and GND pins is below 11.6V,
PD power is reduced. When V\y is below 6.6V, the PD engine shuts down. The hysteresis is
800mV.

Table 2: Battery Voltage and PD Power

Battery Voltage PD POV;’:::(OOr::Z:::f)'Ie Port
11.6V <Vn 100W
6.6V <Vin<11.6V 60W
VN < 6.6V PDO is shut down

Figure 1 on page 4 shows the measurement equipment set-up.
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Vgus = 5V after attaching a sink device, and it may
request another Vgys within range 5V to 20V
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Figure 1: Evaluation Board Set-Up
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EVALUATION BOARD SCHEMATIC
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Figure 2: Evaluation Board Schematic ©

Note:

3)
Materials section on page 5 shows the recommended part number.

171da L7LNG 200 10D
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The NTC function is disabled by default. Add an NTC resistor (R22) if the NTC function is needed. The EVF52001-4263-RE-00A Bill of
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EVF52001-4263-RE-00A BILL OF MATERIALS

Qty Ref Value Description Package | Manufacturer Manufacturer PN
Electrolytic
1 C1 100uF capacitor, 35V, SMD Chemi-con EMZJ350ADA101MF80G
100uF
Electrolytic HHXC250ARA101MF80
1 Cc2 100uF capacitor, 25V, SMD Chemi-con G
100uF
2B, C2C, Ceramic capacitor
6 C21, C22, 4.7uF 50V.X7S/X5R 0805 Murata GRM21BR61H475ME51L
C1A, C1B,
Ceramic capacitor, GRM155R71H104ME14
2 C1C, C2A 100nF 50V, X7R 0402 Murata D
C8, C15, Ceramic capacitor,
4 C17.C18 100nF 50V, X7R 0603 Waurth 885012206095
Ceramic capacitor,
2 C3,C4 390pF 50V, X7R 0603 Murata GRM1885C1H391JA01D
Ceramic capacitor,
1 C5 470nF 25V, X5R/X7R 0603 Murata GRM188R71E474KA12D
Ceramic capacitor,
2 Ce, C7 10nF 50V, X7R 0402 Waurth 885012205067
2 | co,cl10 | 200nF |CEraMiccapacitor, | 40, Murata | GRM155R71C224KA12D
16V, X7R
C11,R5,
3 R17 NS
Ceramic capacitor,
1 C12 100pF 25V.C0G 0402 Murata GRM1555C1E101JA01D
Ceramic capacitor,
1 C13 1uF 10V/16Y, X6S 0402 Murata GRM155C81C105KE11D
Ceramic capacitor,
1 C14 1uF 16V, X7R 0603 Waurth 885012206052
Ceramic capacitor,
1 C16 1nF 50V, X7R 0603 Murata GRM188R71H102KA01D
Ceramic capacitor, . MBASU21GSB7104KTN
2 C19, C20 0.1uF 50V, X7S 0805 Taiyo Yuden A0
CN1, CN2,
CN3, CN5, . 3 pins, 1 row,
7 CN6. CN7. 3 pins 2 BAmm DIP Waurth 61300311121
CN8
1 D1 Vruw = 5V | EDS diode SOT23 6 onsemi ESD1LO01WAT2G
1 L1 6.8uH Inductor SMD superworld PIAQ1005S6R8MN
1 LEMI1 1uH Inductor SMD superworld PIFQ0503A1ROMN
2 Q1,Q2 | 4ov,22a |N-channel = priioiy AONS66406
: : MOSFET (5mmx ’Meg
Semiconductor
6mm)
1 R1, R19 90.9kQ Film resistor, 1% 0603 Yageo RCO0603FR-0790K9L
R2, R23, . .
4 R18, R24 10kQ Film resistor, 1% 0603 Yageo RCO0603FR-0710KL
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EVF52001-4263-RE-00A BILL OF MATERIALS (continued)

Qty Ref Value |Description Package | Manufacturer Manufacturer PN
3 RO 100 |Film resistor, 1% 0603 Yageo RC0603FR-0710RL
1%, long side, 1W,
1 R4 5mQ current-sensing L1508 Film Tech RL3720WT-R005-F
resistor
2 R6, R10 2.2Q Film resistor, 1% 0603 Yageo RCO0603FR-072R2L
2 R7, R9 0Q Film resistor, 1% 0402 Yageo RCO0402FR-070RL
1 R8 3.3Q Film resistor, 1% 0402 Yageo RC0402FR-073R3L
2 R12, R13 3.3Q Film resistor, 1% 0603 Yageo RCO0603FR-073R3L
1 R15 100kQ |Film resistor, 1% 0603 Yageo RCO0603FR-07100KL
1 R16 40.2kQ | Film resistor, 1% 0603 Yageo RCO0603FR-0740K2L
2 R20, R21 2.2kQ Film resistor, 1% 0603 Yageo RCO0603FR-072K2L
Optional | R22 1o INTC resistor 0603 TDK NTCG164KF104FTDS
1 R25 5.1kQ |Film resistor, 1% 0603 Yageo RC0603FR-075K1L
1 Type-C1 20V USB Type-C port SMD Findee PC-071603863-R
VEMI, VIN,
GND, .
5 VBUS, 2.0 2.0 copper pin DIP Any
GND
1 CN4 4 pins |4 pins,1 row, straight DIP Wurth 61300411121
MPQ4263-| |\ g buck-boost | AFN-20 MPQ4263GQVE-0002-
1 U1 0002- converter (3mmx MPS AECA-Z
AEC1 5mm)
MPF52001 | .. QFN-20
v Mo sreusero G| wes | MPRO200ioRE 0000
AEC2 4mm)
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EVB TEST RESULTS

Performance curves and waveforms are tested on the evaluation board. Vi = 12V, Vour = 5V,
L = 6.8uH, fsw = 280kHz, forced PWM mode, Ta = 25°C, unless otherwise noted.

Temperature Rise vs. Load

Efficiency vs. Load Current Current
Vin= 12V, loyr = 0A to 3A, L = 6.8pH, Vin= 12V, loyr = OA to 3A, L = 6.8uH,
fsw = 280kHz fow = 280kHz
100 4,; | — 1 1 | | | | I — 70 T T T T
. %| I — o 60 Vo=5V
S ]» w Vo=9V |
> N 50 Vo=15V
Q 80 |- x Vo=20V
w g 40
1) 5 4
= =
- 60 Vo=5V <
w Vo=9v ® 20 —
—\o= o i
Vo=15V s 10 | [ 1 —
Vo=20V M %
40 1 1 1 1 1 '_ O
0 2 4 0 1 2 3 4 5
LOAD CURRENT (A) LOAD CURRENT (A)
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EVB TEST RESULTS

Vinsys (DC/DC converter’'s Vi) = 12V, MPF52001-AEC2 is supplied by the MPS DC/DC
converter’s Vcc, Veus = 3.3V to 21V, Ta = 25°C, unless otherwise noted.

CC1 Attached Rd to Enable VBUS CC1 Detached Rd to Disable VBUS

500V, 2 200w 3 200v 4 -20.002 100.0¢/ Trig'd? 500V 2 200v 3 2000 4 -20.002 100.0/ Trighd?

CH2: CC1 2 || ‘ CH2:cC1 2

CH3:CC2 | CH3: CC2 F
CC2 Attached Rd to Enable VBUS CC2 Detached Rd to Disable VBUS
500V 2 2oovf 3 o200v 4 -20.002 100.0% [ Trigd? | 00V 2 200 3 200V 4 -20.002 10002 Trig'd?
CH2: CC1 gl CH2: CC1 2
CH3:CC2 [ || | CH3: CC2 |
PDO Transition PDO Transition
5V PDO to 9V PDO 9V PDO to 5V PDO
500w 2 200y 3 Z200M/ 4 9.0002 20,002/ o 500V, 2 200Mf 32004 4 9.000% 20,002/
Aj
CH2: CcC1 o ' I CH2: CC1 | &
CH3: CC2/ CH3: CC2/
VCONN IB! VCONN
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EVB TEST RESULTS (continued)

Vinsys (DC/DC converter’'s Vi) = 12V, MPF52001-AEC2 is supplied by the MPS DC/DC
converter’s Vcc, Veus = 3.3V to 21V, Ta = 25°C, unless otherwise noted.

PDO Transition
9V PDO to 15V PDO

5.00v/ 2 200y 3 800V 4

9.0002

20.00%/

cHzcc1 ki '
CH3: CC2/
VCONN Ief

PDO Transition

15V PDO to 20V PDO

ooy 2 200 5 R00W 4

9.0002

20.008/

1

CH2: CC1 |2 m
CH3: cC2/
VCONN IB;”
PDO Transition

5V PDO to 20V PDO

ooy 2 200 5 R00W 4

9.0002

20.008/

chzcct |, Il

CH3: CC2/

VCONN IB;’

PDO Transition
15V PDO to 9V PDO

a0V, 2o2mvs 5 os00vs 4 9.000¢

20,008/

cH2:.cc1 fr [
CH3: CC2/
VCONN Iﬁg

PDO Transition

20V PDO to 15V PDO

10.0v/ 2 200v 3 600w 4 9.000¢

20008/

CH2:cC1 ko | |
CH3: cC2/
VCONN F

PDO Transition

20V PDO to 5V PDO

ooy 2 200 3 500V 4 3.0002

20002/

CH2:cCl e | '
CH3: cc2/
VCONN [
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EVB TEST RESULTS (continued)
Vinsys (DC/DC converter’'s Vi) = 12V, MPF52001-AEC2 is supplied by the MPS DC/DC
converter’s Vcc, Veus = 3.3V to 21V, Ta = 25°C, unless otherwise noted.

Mobile Phone Charging Test Laptop Charging Test
Phone requests 3.3V to 21V APDO Laptop requests 20V PDO

5.00v 2 200w 3 500V 4 2008/ -25.00s 5.000s¢ L 10.0vf 2 200/ 3 500V 4 20044 -10.00s 2.000s!
v | I — —] I

T [

-
orz:cor N L T ‘

cH2:cc1 |,
CH3: cC2/ —“ ‘ CH3: cC2/ [
VCONN || R T VCONN

Ccra: 1, papt CH4:
Créarglng < Charging
urrent Current |2l :
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PCB LAYOUT (continued,
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Figure 7: Bottom Layer Figure 8: Bottom Silk
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REVISION HISTORY

Revision # | Revision Date | Description
1.0 4/23/2025 Initial Release

Pages Updated

Notice: The information in this document is subject to change without notice. Please contact MPS for current specifications.
Users should warrant and guarantee that third-party Intellectual Property rights are not infringed upon when integrating MPS
products into any application. MPS will not assume any legal responsibility for any said applications.
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