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P9242-G-EVK Evaluation Board User Manual

Description

The P9242-G-EVK Evaluation Board demonstrates the features of
the P9242-G 15W Wireless Power Transmitter (TX) with a fixed
frequency. It is intended to evaluate the functionality and
performance of the P9242-G when combined with a Qi power
receiver in a wireless charging system. The P9242-G-EVK offers
the flexibility to select parameters, such as Q-factor threshold, LED
pattern, power loss FOD threshold, and external temperature
sensing function. The printed circuit board (PCB) has four layers. It
can be used with the user's WPC-1.2.4 compliant receiver.

The high-efficiency, turnkey reference design is supported by
comprehensive online, digital resources to significantly expedite
the design-in effort and enable rapid prototyping.

Kit Contents

= P9242-G-EVK Evaluation Board
= Adaptor: 18V/1.38A

Features

= P9242-G Evaluation Board with support for WPC-1.2.4
= Up to 15W output power

= Adjustable open Q-factor threshold

= Adjustable power loss FOD threshold

= Adjustable temperature shutdown

= Two programmable LED status indicators

= Four-layer PCB

= Fully assembled with test points and coil fixture

P9242-G-EVK Mass-Market Evaluation Board

12V/1.38A AC Adapter (Not to scale)
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Important Notes

Disclaimer

Integrated Device Technology, Inc. and its affiliated companies (herein referred to as “IDT”) shall not be liable for any damages arising out of defects resulting from
()  delivered hardware or software
(i) non-observance of instructions contained in this manual and in any other documentation provided to user, or

(iiiy misuse, abuse, use under abnormal conditions, or alteration by anyone other than IDT.

TO THE EXTENT PERMITTED BY LAW, IDT HEREBY EXPRESSLY DISCLAIMS AND USER EXPRESSLY WAIVES ANY AND ALL WARRANTIES, WHETHER
EXPRESS, IMPLIED, OR STATUTORY, INCLUDING, WITHOUT LIMITATION, IMPLIED WARRANTIES OF MERCHANTABILITY AND OF FITNESS FOR A
PARTICULAR PURPOSE, STATUTORY WARRANTY OF NON-INFRINGEMENT, AND ANY OTHER WARRANTY THAT MAY ARISE BY REASON OF USAGE
OF TRADE, CUSTOM, OR COURSE OF DEALING.

Restrictions in Use

IDT's [Kit Name], consisting of the [Kit Contents and Software], is designed for [list of intended purposes] only. IDT’s [Kit Name and Software] must not be used
for [list of prohibited uses].
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1. Hardware Setup

1.1 Required or Recommended User Equipment
The following additional lab equipment is required for using the kit:

= P9221-G-EVK Transmitter Evaluation Board or any WPC-1.2.4 compliant receiver
= Power supply capable of 18V/1.38A

2. Usage Guide

2.1 Overview of the P9242-G-EVK

Figure 1. P9242-G V3.8 Evaluation Board Features

Tx Coll

Input Select Jumpers

Vin Power Connector: Micro-USB
Vin Connector: USB-C

J4 12C Connector J5 IDT-Reserved Connector — Do Not Use
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Figure 2. P9242-G V3.8 Evaluation Board Detail
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Note: The P9242-GB was used instead of the P9242-G IC on the P9242-G V3.8 Evaluation Board. The P9242-G has firmware pre-programmed
into one-time programmable memory and does not let users customize the firmware. The P9242-GB also offers a pre-programmed bootloader
that must be used in conjunction with an external flash. Firmware is loaded into the external flash. Users can customize the firmware in external
flash. There is no functionality difference of the P9242-G V3.8 Evaluation Board using the P9242-G IC or the P9242-GB with external flash.

2.2 LED Pattern Selection

The P9242-G-EVK uses two LEDs (LED1 and LED2; see Figure 1) to indicate the power transfer status, faults, and operating modes. The LEDs
are connected to the LED1 and LED2 pins as shown in the P9242-G-EVK schematics.

© 2019 Renesas Electronics Corporation 16 February 17, 2019
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Table 1. LED Pattern Selection

Status
Option Voltage on GPIO_A3 Pin LED1/LED2 Pin Standby Transfer Complete Fault

0V < Vepiopa < 0.1V; LED2 off on off off

1 0.7V < Vepio_a3 < 0.8V,
14V« Vopio x5 < 1.5V, LED1 off off off Blink 4H
2.1V < Vepio_as < 2.4V ik aHz
0.1V < Vepio_a3 < 0.2V; LED2 On On Off Off

2 0.8V < Vgpio a3 <0.9V;
1.5V< VGPIO?AS <16V LED1 On Off Off Blink 4Hz
0.2V < Vepio_a3 < 0.3V; LED2 Off Blink 1Hz On Blink 4Hz

3 0.9V < Vepio a3 < 1.0V,
1.6V < Vapio_as < 1.7V LED1 Off Off Off Off
0.3V < Vepio_a3 < 0.4V, LED2 Off On Off Blink 4Hz

4 1.0V < Vepio_a3 < 1.1V,
1.7V < Vepio a3 < 1.8V LED1 Off Off Off Off
0.4V < Vepio_a3 < 0.5V, LED2 On Blink 1Hz On Off

5 1.1V < Vepio_a3 < 1.2V,
1.8V < Vepio a3 < 1.9V LED1 On Off Off Blink 4Hz
0.5V < Verioa3 < 0.6V, LED2 Off Off On Off

6 1.2V < Vapio_a3 < 1.3V,
1.9V < Vapio a3 < 2.0V LED1 Off On Off Blink 4Hz
0.6V < Vepioa3 < 0.7V, LED2 Off Blink 1Hz On Off

7 1.3V < Vepio_a3 < 1.4V,
2.0V < VGPIO_A3 <21V LED1 off off off Blink 4Hz

The LED patterns can be selected by setting the voltage on the GPIO_A3 pin through the resistor divider R61 and R62 (for options, see Table 1).
On the evaluation board, the GPIO_A3 pin is pulled up to GND through R62. R61 is unpopulated; therefore, option 1 is the default option.

Figure 3. R61 and R62 Schematic Location
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Figure 4. R61 and R62 PCB Location

2.3 External Temperature Sensing (TS)

The P9242-G includes an optional temperature sense input pin, TS, that is used to monitor a remote temperature, such as for a coil or a battery
charger. The TS pin voltage can be calculated using Equation 1.

S NTC
—T W —
tposs R6o+NTC Equation 1

Where NTC is the thermistor’s resistance (RTH1) and R60 is the pull-up resistor connected to the 3.3V supply voltage on the P9242-G Evaluation
Board. The over-temperature shutdown is triggered if the voltage on the TS pin is lower than 0.6V, and recovers at 0.8V. The RTH1 is not
populated on the P9242-G Evaluation Board.

Figure 5. TH_COIL1, R60, and RC67 Schematic Location
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Figure 6. TH_COIL1, R60, and RC67 PCB Location
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2.4 External Buck Regulator

To operate at a fixed 127.7kHz frequency, the P9242-G-EVK has adopted an MP2229 Buck IC to adjust the power transfer between the transmitter
and receiver. GPIO_A4 and GPIO_B4 are assigned to adjust the MP2229 FB control. The MP2229 is operating at a fixed 500kHz frequency on
the board. The Buck regulator power stage is designed to accommodate a wide range of input voltages. The feedback loop combined with the
external PWM signal are designed for the MP2229, and are not recommended to be changed. The resolution of the MP2229 is about 35mV. The
Buck and external components in the PCB layout should be isolated from any noise generating circuits.

Figure 7. Buck Regulator Schematic Location
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Figure 8. Buck Regulator PCB Location

2.5 Bypass Path of the External Buck Regulator

When the adaptor voltage is 5V only (such as USB DCP or legacy USB 5V adaptors), the P9242-G-EVK supports such adaptors by turning off
the Buck regulator, and then enable a bypass path. The P9242-G will be operating in a variable frequency mode, to adjust the total power
transferred. GPIO_A4 is used to turn on the bypass path.

Figure 9. Bypass Path Schematic Location
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[ d
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Figure 10. Buck Regulator PCB Location

2.6 External Oscillator

To guarantee that the switching frequency is fixed at an accurate 127.7kHz £6Hz, an external clock IC and a crystal is used to guarantee that the
frequency will be in the range displayed in Table 2. The frequency of the clock IC or MEMS oscillator must be precisely 6.16791MHz to work with
the P9242-G. GPIO_B®6 is used to synchronize with the external clock, and GPIO_B5 is recommended to be connected to GND when the external
oscillator is used. Table 2 contains a list of the recommended devices for clock/MEMS.

Table 2. External Oscillator Selection
Type Vendor Part Number Typical Frequency (MHz)
IDT 6P40369 6.16791
Crystal + Clock IC
TXC 7M25000083 25
MEMS Oscillator ASTMLP-101-6.167910MHZ-T3 6.16791
MEMS Oscillator DSC6111MI2A-006.1679 6.16791
Figure 11. Bypass Path Schematic Location
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Figure 12. Buck Regulator PCB Location

2.7 Resonant Capacitor

The P9242-G-EVK uses multi-layer ceramic capacitors as the resonant caps. A combination of 100nF/250V/X7R/1206 capacitors and
100nF/100V//C0G/1206 capacitors are used. If class |l ceramic capacitors are used as the resonant capacitors, they need to be carefully selected.
The important considerations include the following:

* High voltage rating

» Stable DC characteristic

» Stable AC characteristic

» Stable temperature characteristic

© 2019 Renesas Electronics Corporation 22 February 17, 2019
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2.8 Q-factor Detection and Open Advanced Q-factor

The P9242-G-EVK has implemented the Q-factor detection for WPC EPP receivers. The Q_DEC pin is used to sample the voltage on the cail.
Figure 13 shows the Q-factor detection circuits.

Figure 13. Q-factor Detection Schematic Location
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Figure 14. Q-factor PCB Location

Table 3 shows how to set up the Advanced Q-factor threshold.

Table 3. Voltage on GPIO_A2 vs. Advanced Q-factor Threshold

Voltage on GPIO_A2 Advanced Open Q-Factor Threshold
0V < VGPIO_A2 < 0.4V Feature Disabled
0.4V <VGPIO_A2 < 0.5V 13
0.5V < VGPIO_A2 < 0.6V 16
0.6V < VGPIO_A2 < 0.7V 19
0.7V < VGPIO_A2 < 0.8V 22
0.8V < VGPIO_A2 < 0.9V 25
0.9V < VGPIO_A2< 1V 28
1V <VGPIO_A2< 1.1V 31
1.1V <VGPIO_A2< 1.2V 34
1.2V <VGPIO_A2< 1.3V 37
1.3V <VGPIO_A2< 1.4V 40
1.4V <VGPIO_A2 < 1.5V 43
1.5V <VGPIO_A2< 1.6V 46
1.6V <VGPIO_A2< 1.7V 49
1.7V <VGPIO_A2< 1.8V 52
1.8V <VGPIO_A2< 1.9V 55

© 2019 Renesas Electronics Corporation 24 February 17, 2019
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Voltage on GPIO_A2 Advanced Open Q-Factor Threshold
1.9V <VGPIO_A2 <2V 58

2V <VGPIO_A2<2.1V 61

2.1V <VGPIO_A2 < 2.2V 64

2.2V <VGPIO_A2<2.3 67

2.3V <VGPIO_A2 < 2.4V 70

2.9 Selection of Input Source and Operation Mode

The P9242-G-EVK supports different types of AD/DC adaptors and connectors. By selecting the jumpers in Figure 15, you can select the USB-
Micro connector, USB-C connector, or DC jack adaptor.

Figure 15. Input Source Selection Jumpers on the PCB

© 2019 Renesas Electronics Corporation 25 February 17, 2019
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The P9242-G-EVK supports a wide range of input DC sources from 5V to 19V. Based on the input source, the P9242-G-EVK supports different
types of receivers. Table 4 lists the P9242-G-EVK operation modes.

Table 4. P9242-G-EVK Operation Modes

Input Voltage Rx Operating Frequency
5v BPP (Bypass Buck) 110k — 148k

BPP 5W 120kHz — 127.7kHz

9V EPP 8W 120kHz — 127.7kHz
iPhone 7.5W 127.7kHz

BPP 5W 120kHz - 127.7kHz

EPP 10W 120kHz - 127.7kHz

12 Samsung AFC 120kHz - 127.7kHz
iPhone 7.5W 127.7kHz

BPP 5W 120kHz — 127.7kHz

EPP 15W 120kHz - 127.7kHz

1619 Samsung AFC 120kHz - 127.7kHz
iPhone 7.5W 127.7kHz

2.10 Transmitter Coil

The MP-A11 cails in Table 5 are recommended to be used with the P9242-G transmitter for 15W applications for optimum performance. The
recommended vendor has been tested and verified.

Table 5. Recommend Coil Manufacturer

Output Power Vendor Part Number Inductance at 100kHz Typical DCR at 25°C
15W SUNLORD MQQTC505030S6R3 6.3uH 38mQ
15W CYNTEC WTCL05054F-6R3ABKS-70 6.3uH 38mQ

© 2019 Renesas Electronics Corporation 26 February 17, 2019
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3. P9242-G Evaluation Board Schematic
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4. Bill of Materials (BOM)

Table 3. P9242-G-EVK BOM
Item Quantit Reference Value Description Part Number PCB
y P Footprint
1 5 | VIN1,GND1GND2,GND3 GNDA, - TEST POINT PC MINIATURE 5015 test_pt_sm_
BK_VIN.VIN_SEL,GND SMT 135470
V_BRIDGE1VSNS_IN1,VDEM1,
VCOIL1,SW BRG10_B1.ENBT,
CSP1.CSN1.BRG1_ LG,BRG1_H
G.SW BRG2,10_B2.10,_A2,BRG2
TEST_PT30
2 3% | LGBRG2 HGIO B30 A3I0_ NP 30 GAUGE WIRE PAD 4o
B4.10_A4.10_B5,10_A5.10_A6,10
_B7.LDO18.LDO33,VCC5V1 SDA
'SCL.Q_DEC,0TP,10_B0.IDEM,E
X_CLKD-D+
3 1| o 0AuF | CAP CER 0.1uF 25V X7R 0603 GCM18:;7D1 E104K 603
) o | C207,031,C32,C35,C42,C45,C5 o | CAPCER 10uF 25V X6R 0603 | C1B0BXBRIET06MO 503
5,056 80AC
C3,C5,C8,09,C11,015,C16,C30,
5 19 | C33.034.C38,C40.C46,C57 C62. 0AuF | CAPCEROAuF25VX7R0402 | © 005)270%18504’(0 402
C64.C66,C67.C68
6 7| c4,6,010,022,023.C24,C25 20F | CAPCER22uF 25V X5R 1206 | N2 ETSEEZZGM 1206
7 1 Cc12 04uF | CAP CER 100nF 50V X5R 0402 | CRM1 5§1RZJ1 H104K 402
C13,C14,C17,C41,C52,C60,C61,
8 " | ce3.065.070 C71 NP 402
CAP CER 0.022uF 100V X7R GCM188R72A223K
9 2 | c18,069 20F | ot ok 603
CAP CER 5600pF 100V X7R GRM188R72A562K
10 1| c19 560F | coos ok 603
11 2 | c20,020 680pF | CAP CER 680pF 50V X7R 0402 CL°5868(1:KB5NNN 402
12 1| cof 20F | CAP CER 22nF 25V X7R 0402 GRM15A56F§Q E223) 402
13 1| co InF GAP CER 1nF 100V X7R 0603 GCM18:;7D2A1 02K 603
14 1| cor 220F | CAPCER22nF50VX7R0402 | 04025C222KAT2A 402
15 1| co8 56pF | CAP CER 56pF 50V NPO 0402 CL°5C568JBSNNN 402
16 1| c2o 680pF | CAP CER 680pF 50V X7R 0402 CL°5568(13K35NNN 402
17 1| c36 4ToF | CAP CER 47pF 50V X7R 0402 04025C470KAT2A 402
© 2019 Renesas Electronics Corporation 28
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. i PCB
Item Quantity Reference Value Description Part Number Footprint
18 4 | C37,043,50,053 1uF CAP CER 1uF 25V X5R 0402 C1005X550Fé1§1°5'\"0 402
19 2 | c39,050 2nF | CAPCER22nF 50V X7R0603 | CCM! 8:3%1 H223K 603
20 2 | cascar, 100nF | CAP CER 100nF 100V C0G 1206 | CRMS3! Egﬁzmou 1206
21 3| C48,049,C51 100nF | CAP CER 100nF 250V X7R 1206 GRM“V%('?;LZEW‘K 1206
DDZ22ASF- DDZ22ASF-7DICT-
2 1| b1 ZS2A5F- | DIODE 300mW Zener o sod123
23 2 | D2p3 BAV21W | DIODE 80V 125mA BAV21W sod123
24 1| p4 IN4148 | DIODE 75V 200mA INA14BWX-TP s0d-323
25 2 | D56 SM*}J:fgCA' DIODE 300mW Zener SMAJ20CA-13F | SMAJ20CA
2 1 | o7 NP DIODE 80V 125MA BAV21W sod123
27 1 | ps BAT54S | DIODE ARRAY SCHOTTKY 30V BAT54S SOT-23
CONN_PO
28 R INT AC_Adapter | CONN POWER JACK 2.5X5.5MM PJ-002AH WER_JACK
5 5MM
12401610E4#2ACT- |, YSB-
29 1| USBType C | CONN USB-C o 12401610
E4
30 1 J3 SIP con 4 Pin Header 961104-6404-AR sip-4
68000- . .
31 1 J4 105HLF 5 Pin Header 68000-105HLF sip5
32 1 J11 5p CONN USB Micro 90080004 “Sb—amb'cro—
33 3| 1301415 JUMPER | BERGSTIK STRAIGHT 68000-102HLF sip2
34 1| LeDY LED LED RED 150060RS75000 | 0603_diode
35 1| Lep2 LED LED GREEN 150060GS75000 | 0603_diode
36 2 | e PTH.TP | 30 GAUGE WIRE PAD NP TP_TXColl
ACMA4520-901-2P-T- | EMI_TDK_A
37 1 L1 NP Common mode EMI choke 000 CMA4520L
38 1| 0 0 0 1206
39 1 |3 10uH | FIXEDIND 10uH 3.6A29mOhm | SWPASO40S10OMT |  8x8
40 1 L4 a7uq | FXEDIND 4.7uH 620mA 500 CIG10WARTMNC L0603
mOHM
MQQTC505030S6R
M 1|15 63uH | MP-A11 coil 6.3uH 3/ WTCLO5054F-
6R3ABKS-70
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. i PCB
Item Quantity Reference Value Description Part Number Footprint
SIA453EDJ- Powerdi333
42 1| af N oEs | MOSFET PcH 30v SIAS3EDITI-GES | Poer !
43 1| @ Si3417 | MOSFET P-CH 30 V SI3417DV-TI-GE3 | SOT-23-6
44 2 | asq9 INT002 | MOSFET N-CH 60V INT002KT1G SOT23.3
45 4 | 050607.08 DMG7430L | y10SFET N-CH 30V DMG7430LFG-7 | Powerdi333
FG 3 81d. fet
46 1| a0 MM';I)“T“O?” TRANS PNP 40V 0.6A SMMBT4403LT1G | SOT-23
47 1| ar IN3904/TO | TRANS NPN 40V 0.2A MMBT3904 SOT-23
48 1 | an NP MOSFET N-CH 60V INT002KT1G SOT-23
49 3 | RIR2RY 0 TZEOSBSMD 0.0 OHM 1% 1/4W RC1206JR-070R 1206
RES SMD 150 OHM 1% 1/4W RCOBO3FR-
50 1 R3 150 0603 07150RL 603
RES SMD 100K OHM 1% 1/10W RCO402FR-
51 3 | R4RSRS7 0ok | e ol 402
R5 R19,R28 R32,R53 R54,R50 R RES SMD 10K OHM 1% 1/10W
52 12| Rt e R RS 0k | RS RCO402FR-0710KL 402
53 1 | re 91K EEOSZSMD ITKOHMA% AMOW | 2 0402FR-0791K 402
54 3 | RTR22R25 10 (FffoséSMD 10 OHM 1% 1/10W RCO402FR-0710RL 402
55 1| R 150K SEO%SMD 150K ORM A% 110W | 2 ~0402FR-07150K 402
56 2 | R12R15 30K SEO%SMD SOK OHM 1% 110W | £ 50409FR-0730KL 402
57 1 R13 18K (F){foséSMD 18K OHM0.1% 1/10W | pp73pF1E1K18BTD 402
58 1 R14 33K (F){foséSMD 33KOHM 1% 116W | 2 0402FR-073K3P 402
0,
59 4 | RI6R31R50,R52 5.1k EEO%SMD SAKOHMA%AMOW | pp  oRKE5101X 402
60 2 | R17R70 NP RES SMD 1% 1/10W 0402 402
R18,R21,R39,R49,R67,R68,R69. ]
61 19 | R73.R76.R77.R80.R81 RE2.RE6. 0 EEOSZSMD 0.0 OHM 1% 1/16W RC0402JR-070RL 402
R88 R90,R93.R96 RY7
62 1 R20 2.4K E4Eosz SMD 2.4K OHM 5% 116W | 2 c0603FR-072KAL 603
0,
63 1 R23 200K (?50% SMD 200K OHM 1% 1110W | o 4608F204CS 603
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. i PCB
Item Quantity Reference Value Description Part Number Footprint
R24 R33,R34,R37 R38,R51 R56,
64 19 | R66R71R72R75.R78R79.R84, NP 402
R85,R89.R91 R92,R94
65 1| Ros 0.02 §§O%SMD 0.02O0HMA% 13W | )R 10EVHFSR020 805
66 1| Rz 51K (F){foséSMD STKOHMA% A16W | 2 0a02FR-0751K 402
RES SMD 510 OHM 1% 1/16W RCO402FR-
67 1| Roo 510 N ol 402
5 . | rao K RES SMD 47K OHM 1% 1/5W RCS040247KOFKE 0
0402 D
69 4 | R35R40R44RAT 22 (F){foséSMD 22 OHM 1% 1116W RCO402FR-0722RL 402
0,
70 5 | R36,R42,R45R48,R57 100K EEOSZSMD 100K OHM 5% 110W | | oGESM04X 402
0,
71 2 | R41RE3 1K EEOSZSMD 1K OHM 5% 1/16W RC0402JR-071KL 402
0,
72 1| Res 680 EEOSZSMD 680 OHM 5% 1116W | 200402JR-07680RL | 402
0,
73 1| Res 33 EA'I.EOSZ SMD 33 OHM 0.5% 1/16W | £pa 2AKD330X 402
74 1| Res 20K &Eosz SMD 20K OHM 1% 1/10W | 2 0402FR-0710KL 402
RES SMD 100 OHM 1% 110W | TNPW0402100RBE
75 1| Ros 100 N o 402
76 1| TH_Coilt NP 805
77 1|t MP2229 | Buck Converter Chip MP2229GQ QFN-14
78 1 U3 P9242-GB Medium Power Transmitter P9242-G QFN-48
79 1| e MCP6021 | OPA 10MHz R2R MCPB021 SOT23-5
80 1 | us 6P40369 | Clock Generator 6P40369NDGI 5X2503
. DSCH111MI2A- | ASTMLPA-
81 1 ue NP MEMS oscillator 006.1679 33
W25X20CL | SPIFLASH 4M-BIT 4KB uson_2x3._8
82 1 u7 UXIG | UNIFORM SECT W25x20CL LD
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5. Board Layout

Figure 16. Silkscreen - Top of Board
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Figure 17. Copper - Top Layer
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Figure 19. Copper L2 Layer
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6. Ordering Information

Orderable Part Number

Description

P9242-G-EVK

P9242-G-EVK Evaluation Board

7. Revision History

Revision Date

Description of Change

February 17, 2019

Updated the description and part number of Item 59 in “Bill of Materials (BOM)”

November 15, 2018

Initial release.
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