
  
 

Hardware Manual  

PTX105R-EB-ST-QFN56-POS_IoT (v2.0) 
 

  

R35UH0016EU0100   Rev.1.00 
Apr 9, 2024 

 Page 1 
© 2024 Renesas Electronics  

 
 

This document describes how the PTX105R demonstration (demo) board can be operated with two selectable 
voltage settings by moving the jumper from JMP_VBUS to JMP_DCDC. The board also provides easy 
interfacing options to a PC via USB or to a microcontroller board via PMOD.  
 

Figure 1. PTX105R-EB-ST-QFN56-POS_IoT Demo Board 
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1. Power Supply 
The board is powered via a USB-C connection. 

The PTX105R can be operated in two voltage settings which can be selected by moving the jumper from 
JMP_VBUS to JMP_DCDC: 
■ VBUS (5V) 
or 
■ VDCDC (5.4V) 
 

The board’s default is VBUS which is also the setting that the compliance tests were performed in. 
 

 

 

Current consumption in continuous field mode is ~360mA with VBUS and ~450mA with VDCDC. 

2. USB Interface 
The USB Interface is handled by a CH340E USB to UART bridge. 

Drivers can be downloaded from the manufacturer’s webpage. 

3. Interface Switching 
The evaluation board allows the user to switch between three interfaces supported by the PTX105R IC using the 
SIF1 / SIF2 jumpers: 
 

SIF1 SIF2 Interface Jumpers Used 

0 0 SPI 

 

0 1 UART to USB 

1 0 I2C 

 

The UART Interface is connected to the USB bridge and can be accessed via the USB-C plug. 

  

http://www.wch-ic.com/downloads/CH341SER_ZIP.html
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4. PMOD 
All interfaces are also available via a PMOD 2 × 6 pin connector (must be soldered manually). The pinout follows 
the PMOD recommendation for an SPI Interface. The PMOD connector allows connecting to a multitude of MCU 
demo boards. Example firmware is available for the Renesas TB-S3A1 board. 
 

 

 

The 3.3V supply for the host MCU can also be provided by the demo board if jumper PMOD_3V3 is placed 

5. Clocking 
The PTX105R device’s default clock source is a 27.12MHz crystal (Q1). 

6. Debugging 
The PCB has three debug LEDs:  
■ Two for supply (green) 
■ One for UART communication (red) 
 

7. Schematics 
The PTX105R-EB-ST-QFN56-POS_IoT schematics and layout diagrams are located at the end of this 
document. 

8. Revision History 
 

Revision Date Description 

1.00 Apr 9, 2024 Initial release.  

 

https://www.renesas.com/us/en/products/microcontrollers-microprocessors/renesas-synergy-platform-mcus/rtk7tbs3a1s00001bu-tb-s3a1-target-board-kit
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PAC2201 PAC2202 

COC22 

PAD10A PAD10K COD1 

PAD20A 

PAD20K 
COD2 

PAD30A 

PAD30K 
COD3 

PAD40K 

PAD40A 
COD4 

PAFB102 PAFB101 

COFB1 

PAIO1001 
COIO10 

PAIO1201 

COIO12 

PAJ102 

PAJ101 

PAJ103 

PAJ104 
COJ1 

PAJ203 PAJ201 PAJ202 PAJ204 PAJ205 

COJ2 

PAJ30B1A12 PAJ30B4A9 PAJ30B5 PAJ30A8 PAJ30B6 PAJ30A7 PAJ30A6 PAJ30B7 PAJ30A5 PAJ30B8 PAJ30A4B9 PAJ30A1B12 
PAJ300 

PAJ30S 
COJ3 

PAJ401 PAJ402 COJ4 

PAJ501 

PAJ502 

PAJ507 

PAJ508 

PAJ504 PAJ5010 

PAJ506 PAJ5012 

PAJ5011 PAJ505 

PAJ509 PAJ503 

COJ5 

PAJMP03V302 

PAJMP03V301 

COJMP03V3 
PAJMP03V30VCC02 

PAJMP03V30VCC01 

COJMP03V30VCC 
PAJMP0DCDC02 

PAJMP0DCDC01 

COJMP0DCDC 
PAJMP0VBUS02 

PAJMP0VBUS01 

COJMP0VBUS 

PAL101 

PAL102 
COL1 

PAL201 

PAL202 PAL203 

PAL204 

COL2 

PANT101 PANT102 

CONT1 

PAPMOD03V302 PAPMOD03V301 

COPMOD03V3 

PAQ103 PAQ104 

PAQ102 PAQ101 
COQ1 

PAR101 PAR102 
COR1 

PAR202 

PAR201 

COR2 

PAR301 

PAR302 

COR3 

PAR402 PAR401 COR4 

PAR501 PAR502 COR5 

PAR601 

PAR602 

COR6 

PAR701 

PAR702 

COR7 

PAR1001 PAR1002 COR10 

PAR1101 

PAR1102 

COR11 

PAR1201 

PAR1202 

COR12 

PAR1301 

PAR1302 

COR13 

PAR1401 

PAR1402 

COR14 

PAR1501 PAR1502 COR15 

PAR1601 PAR1602 
COR16 

PAR1701 

PAR1702 
COR17 

PAR1801 

PAR1802 
COR18 

PAR1901 

PAR1902 
COR19 

PAR2001 

PAR2002 
COR20 

PAU101 PAU102 PAU103 

PAU104 PAU105 

COU1 

PAU2056 

PAU2055 
PAU2054 

PAU2053 

PAU2052 

PAU2051 
PAU2050 

PAU2049 

PAU2048 

PAU2046 
PAU2045 

PAU2044 

PAU2043 

PAU2042 PAU2041 PAU2040 PAU2039 PAU2038 PAU2037 PAU2036 PAU2035 PAU2034 PAU2033 PAU2032 PAU2031 PAU2030 PAU2029 

PAU2028 

PAU2027 

PAU2026 

PAU2025 
PAU2024 

PAU2023 

PAU2022 

PAU2021 

PAU2020 
PAU2019 

PAU2018 

PAU2017 

PAU2016 

PAU2015 

PAU2014 PAU2013 PAU2012 PAU2011 PAU2010 PAU209 PAU208 PAU207 PAU206 PAU205 PAU204 PAU203 PAU202 PAU201 

PAU2047 PAU2057 
COU2 

PAU303 
PAU302 

PAU301 

COU3 

PAU401 

PAU402 

PAU403 PAU404 

PAU405 

PAU406 

COU4 

PAU508 PAU507 PAU506 

PAU505 PAU504 PAU503 PAU502 PAU501 

PAU509 PAU5010 

COU5 

PAC2001 PAJ102 

PAJMP03V302 

PAJMP03V30VCC01 

PAPMOD03V301 

PAR202 PAR302 PAR402 
PAU2021 

PAU2049 

PAC502 

PAC1401 

PAJMP03V301 

PAR1802 

PAU302 

PAU507 PAU5010 PAC102 

PAC202 

PAC401 PAC501 

PAC602 

PAC1001 

PAC1201 

PAC1301 

PAC1402 

PAC1502 

PAC1602 PAC1702 PAC1802 PAC1901 

PAC2002 

PAC2102 

PAC2202 

PAD20K PAD30K PAD40K 

PAJ104 

PAJ30A1B12 PAJ30B1A12 

PAJ30S 

PAJ505 PAJ5011 

PAQ102 

PAQ104 

PAR501 

PAR601 PAR701 

PAR1002 PAR1501 

PAR1601 

PAR1701 

PAU102 

PAU2025 

PAU2039 

PAU2057 

PAU301 

PAU402 

PAU503 

PAJ202 

PAJ501 

PAR1301 

PAU2040 

PAJ203 

PAJ504 

PAR1401 

PAU2035 

PAJ204 

PAJ502 

PAR1101 

PAU2033 

PAJ205 

PAJ503 

PAR1201 

PAU2026 

PAJ201 

PAJ507 

PAU2048 

PAC301 PAC701 

PAU207 PAU208 

PAC302 

PAC601 

PAC702 

PAC802 

PAJ402 

PANT102 

PAR1001 PAC801 

PAC902 PAC1102 

PAC1202 

PAJ401 

PANT101 

PAR1502 

PAC901 PAC1101 

PAU209 PAU2010 

PAC1002 

PAFB101 

PAJ30A4B9 PAJ30B4A9 

PAU405 

PAC1501 PAU2045 

PAD10A 

PAL102 PAU101 

PAD20A 

PAR1801 

PAD30A 

PAR1901 

PAD40A 

PAR2001 

PAIO1001 

PAU2042 

PAIO1201 

PAU2044 

PAJ30A5 

PAR1602 

PAJ30B5 

PAR1702 

PAJ506 PAJ5012 PAPMOD03V302 

PAL201 
PAU406 

PAL202 

PAU404 
PAL203 

PAU502 
PAL204 

PAU501 

PAQ101 

PAU2036 

PAQ103 

PAU2037 
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PAU103 

PAR201 

PAR602 

PAU2047 
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PAR702 
PAU2046 
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PAU508 
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PAU509 

PAR1302 

PAU504 
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PAJ30A7 PAJ30B7 
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PAC2201 PAJ103 
PAJMP03V30VCC02 PAJMP0DCDC02 PAJMP0VBUS02 

PAR1902 

PAU205 PAU206 PAU2011 PAU2012 

PAU2051 

PAU2053 

PAU2054 

PAU2055 

PAU2056 

PAC101 PAD10K 

PAJ101 

PAJMP0DCDC01 

PAR102 
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COC3 

PAC402 

PAC401 

COC4 

PAC502 

PAC501 

COC5 

PAC601 PAC602 COC6 
PAC702 

PAC701 

COC7 

PAC801 PAC802 

COC8 

PAC902 

PAC901 COC9 

PAC1001 PAC1002 

COC10 

PAC1101 

PAC1102 

COC11 

PAC1201 PAC1202 COC12 

PAC1301 

PAC1302 

COC13 

PAC1401 

PAC1402 COC14 

PAC1501 PAC1502 

COC15 

PAC1601 
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PAC1701 
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PAC1801 
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PAJ30B1A12 PAJ30B4A9 PAJ30B5 PAJ30A8 PAJ30B6 PAJ30A7 PAJ30A6 PAJ30B7 PAJ30A5 PAJ30B8 PAJ30A4B9 PAJ30A1B12 
PAJ300 

PAJ30S 
COJ3 

PAJ401 PAJ402 COJ4 

PAJ501 

PAJ502 

PAJ507 

PAJ508 

PAJ504 PAJ5010 

PAJ506 PAJ5012 

PAJ5011 PAJ505 

PAJ509 PAJ503 

COJ5 

PAJMP03V302 

PAJMP03V301 

COJMP03V3 
PAJMP03V30VCC02 

PAJMP03V30VCC01 

COJMP03V30VCC 
PAJMP0DCDC02 

PAJMP0DCDC01 

COJMP0DCDC 
PAJMP0VBUS02 

PAJMP0VBUS01 

COJMP0VBUS 

PAL101 

PAL102 
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PAL201 
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CONT1 

PAPMOD03V302 PAPMOD03V301 

COPMOD03V3 
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PAQ102 PAQ101 
COQ1 

PAR101 PAR102 
COR1 

PAR202 

PAR201 

COR2 

PAR301 

PAR302 

COR3 

PAR402 PAR401 
COR4 

PAR501 PAR502 COR5 

PAR601 
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PAR701 

PAR702 

COR7 

PAR1001 PAR1002 COR10 

PAR1101 

PAR1102 

COR11 

PAR1201 

PAR1202 

COR12 

PAR1301 

PAR1302 

COR13 

PAR1401 

PAR1402 

COR14 

PAR1501 PAR1502 COR15 

PAR1601 PAR1602 
COR16 

PAR1701 

PAR1702 
COR17 

PAR1801 

PAR1802 
COR18 

PAR1901 

PAR1902 
COR19 

PAR2001 

PAR2002 
COR20 

PAU101 PAU102 PAU103 

PAU104 PAU105 

COU1 

PAU2056 

PAU2055 

PAU2054 
PAU2053 

PAU2052 

PAU2051 

PAU2050 

PAU2049 
PAU2048 

PAU2046 

PAU2045 
PAU2044 

PAU2043 

PAU2042 PAU2041 PAU2040 PAU2039 PAU2038 PAU2037 PAU2036 PAU2035 PAU2034 PAU2033 PAU2032 PAU2031 PAU2030 PAU2029 

PAU2028 

PAU2027 

PAU2026 
PAU2025 

PAU2024 

PAU2023 

PAU2022 
PAU2021 

PAU2020 

PAU2019 

PAU2018 

PAU2017 
PAU2016 

PAU2015 

PAU2014 PAU2013 PAU2012 PAU2011 PAU2010 PAU209 PAU208 PAU207 PAU206 PAU205 PAU204 PAU203 PAU202 PAU201 

PAU2047 PAU2057 
COU2 

PAU303 
PAU302 

PAU301 

COU3 

PAU401 

PAU402 

PAU403 PAU404 

PAU405 

PAU406 

COU4 

PAU508 PAU507 PAU506 

PAU505 PAU504 PAU503 PAU502 PAU501 

PAU509 PAU5010 

COU5 

PAC2001 PAJ102 

PAJMP03V302 

PAJMP03V30VCC01 

PAPMOD03V301 

PAR202 PAR302 PAR402 
PAU2021 

PAU2049 

PAC502 

PAC1401 

PAJMP03V301 

PAR1802 

PAU302 

PAU507 PAU5010 PAC102 

PAC202 

PAC401 PAC501 

PAC602 

PAC1001 

PAC1201 

PAC1301 

PAC1402 

PAC1502 

PAC1602 PAC1702 PAC1802 PAC1901 

PAC2002 

PAC2102 

PAC2202 

PAD20K PAD30K PAD40K 

PAJ104 

PAJ30A1B12 PAJ30B1A12 

PAJ30S 

PAJ505 PAJ5011 

PAQ102 

PAQ104 

PAR501 

PAR601 PAR701 

PAR1002 PAR1501 

PAR1601 

PAR1701 

PAU102 

PAU2025 

PAU2039 

PAU2057 

PAU301 

PAU402 

PAU503 

PAJ202 

PAJ501 

PAR1301 

PAU2040 

PAJ203 

PAJ504 

PAR1401 

PAU2035 

PAJ204 

PAJ502 

PAR1101 

PAU2033 

PAJ205 

PAJ503 

PAR1201 

PAU2026 

PAJ201 

PAJ507 

PAU2048 

PAC301 PAC701 

PAU207 PAU208 

PAC302 

PAC601 

PAC702 

PAC802 

PAJ402 

PANT102 

PAR1001 PAC801 

PAC902 PAC1102 

PAC1202 

PAJ401 

PANT101 

PAR1502 

PAC901 PAC1101 

PAU209 PAU2010 

PAC1002 

PAFB101 

PAJ30A4B9 PAJ30B4A9 

PAU405 

PAC1501 PAU2045 

PAD10A 

PAL102 PAU101 

PAD20A 

PAR1801 

PAD30A 

PAR1901 

PAD40A 

PAR2001 

PAIO1001 

PAU2042 

PAIO1201 

PAU2044 

PAJ30A5 

PAR1602 

PAJ30B5 

PAR1702 

PAJ506 PAJ5012 PAPMOD03V302 

PAL201 
PAU406 

PAL202 

PAU404 
PAL203 

PAU502 
PAL204 

PAU501 

PAQ101 

PAU2036 

PAQ103 

PAU2037 

PAR101 PAR502 

PAU103 

PAR201 

PAR602 
PAU2047 

PAR301 

PAR702 
PAU2046 

PAR1102 

PAU508 

PAR1202 

PAU509 

PAR1302 

PAU504 

PAR1402 

PAU505 

PAR401 
PAU2052 

PAR2002 

PAU506 

PAJ30A7 PAJ30B7 

PAU403 

PAJ30A6 PAJ30B6 

PAU401 
PAC201 

PAC402 PAC1302 

PAFB102 

PAJMP0VBUS01 

PAL101 PAU104 PAU105 

PAU303 

PAC1601 PAC1701 PAC1801 PAC1902 

PAC2101 

PAC2201 PAJ103 
PAJMP03V30VCC02 PAJMP0DCDC02 PAJMP0VBUS02 

PAR1902 

PAU205 PAU206 PAU2011 PAU2012 

PAU2051 

PAU2053 

PAU2054 
PAU2055 

PAU2056 

PAC101 PAD10K 

PAJ101 

PAJMP0DCDC01 

PAR102 



PAC102 PAC101 COC1 

PAC202 PAC201 
COC2 

PAC301 

PAC302 
COC3 

PAC402 

PAC401 

COC4 

PAC502 

PAC501 

COC5 

PAC601 PAC602 COC6 
PAC702 

PAC701 

COC7 

PAC801 PAC802 

COC8 

PAC902 

PAC901 COC9 

PAC1001 PAC1002 

COC10 

PAC1101 

PAC1102 

COC11 

PAC1201 PAC1202 COC12 

PAC1301 

PAC1302 

COC13 

PAC1401 

PAC1402 COC14 

PAC1501 PAC1502 

COC15 

PAC1601 

PAC1602 COC16 
PAC1701 

PAC1702 COC17 
PAC1801 

PAC1802 

COC18 
PAC1901 

PAC1902 

COC19 

PAC2001 PAC2002 COC20 

PAC2102 PAC2101 

COC21 
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PAJ101 

PAJ103 

PAJ104 
COJ1 

PAJ203 PAJ201 PAJ202 PAJ204 PAJ205 

COJ2 

PAJ30B1A12 PAJ30B4A9 PAJ30B5 PAJ30A8 PAJ30B6 PAJ30A7 PAJ30A6 PAJ30B7 PAJ30A5 PAJ30B8 PAJ30A4B9 PAJ30A1B12 
PAJ300 

PAJ30S 
COJ3 

PAJ401 PAJ402 COJ4 

PAJ501 

PAJ502 

PAJ507 

PAJ508 

PAJ504 PAJ5010 

PAJ506 PAJ5012 

PAJ5011 PAJ505 

PAJ509 PAJ503 

COJ5 

PAJMP03V302 

PAJMP03V301 

COJMP03V3 
PAJMP03V30VCC02 

PAJMP03V30VCC01 

COJMP03V30VCC 
PAJMP0DCDC02 

PAJMP0DCDC01 

COJMP0DCDC 
PAJMP0VBUS02 

PAJMP0VBUS01 

COJMP0VBUS 

PAL101 

PAL102 
COL1 

PAL201 

PAL202 PAL203 

PAL204 

COL2 

PANT101 PANT102 
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PAPMOD03V302 PAPMOD03V301 

COPMOD03V3 

PAQ103 PAQ104 

PAQ102 PAQ101 
COQ1 

PAR101 PAR102 
COR1 

PAR202 

PAR201 

COR2 

PAR301 

PAR302 

COR3 

PAR402 PAR401 
COR4 

PAR501 PAR502 COR5 

PAR601 

PAR602 

COR6 

PAR701 

PAR702 

COR7 

PAR1001 PAR1002 COR10 

PAR1101 

PAR1102 

COR11 

PAR1201 

PAR1202 

COR12 

PAR1301 

PAR1302 

COR13 

PAR1401 

PAR1402 

COR14 

PAR1501 PAR1502 COR15 

PAR1601 PAR1602 
COR16 

PAR1701 

PAR1702 
COR17 

PAR1801 

PAR1802 
COR18 

PAR1901 

PAR1902 
COR19 

PAR2001 

PAR2002 
COR20 

PAU101 PAU102 PAU103 

PAU104 PAU105 

COU1 

PAU2056 

PAU2055 

PAU2054 
PAU2053 

PAU2052 

PAU2051 

PAU2050 

PAU2049 
PAU2048 

PAU2046 

PAU2045 
PAU2044 

PAU2043 

PAU2042 PAU2041 PAU2040 PAU2039 PAU2038 PAU2037 PAU2036 PAU2035 PAU2034 PAU2033 PAU2032 PAU2031 PAU2030 PAU2029 

PAU2028 

PAU2027 

PAU2026 
PAU2025 

PAU2024 

PAU2023 

PAU2022 
PAU2021 

PAU2020 

PAU2019 

PAU2018 

PAU2017 
PAU2016 

PAU2015 

PAU2014 PAU2013 PAU2012 PAU2011 PAU2010 PAU209 PAU208 PAU207 PAU206 PAU205 PAU204 PAU203 PAU202 PAU201 

PAU2047 PAU2057 
COU2 

PAU303 
PAU302 

PAU301 

COU3 

PAU401 

PAU402 

PAU403 PAU404 

PAU405 

PAU406 

COU4 

PAU508 PAU507 PAU506 

PAU505 PAU504 PAU503 PAU502 PAU501 

PAU509 PAU5010 

COU5 

PAC2001 PAJ102 

PAJMP03V302 

PAJMP03V30VCC01 

PAPMOD03V301 

PAR202 PAR302 PAR402 
PAU2021 

PAU2049 

PAC502 

PAC1401 

PAJMP03V301 

PAR1802 

PAU302 

PAU507 PAU5010 PAC102 

PAC202 

PAC401 PAC501 

PAC602 

PAC1001 

PAC1201 

PAC1301 

PAC1402 

PAC1502 

PAC1602 PAC1702 PAC1802 PAC1901 

PAC2002 

PAC2102 

PAC2202 

PAD20K PAD30K PAD40K 

PAJ104 

PAJ30A1B12 PAJ30B1A12 

PAJ30S 

PAJ505 PAJ5011 

PAQ102 

PAQ104 

PAR501 

PAR601 PAR701 

PAR1002 PAR1501 

PAR1601 

PAR1701 

PAU102 

PAU2025 

PAU2039 

PAU2057 

PAU301 

PAU402 

PAU503 

PAJ202 

PAJ501 

PAR1301 

PAU2040 

PAJ203 

PAJ504 

PAR1401 

PAU2035 

PAJ204 

PAJ502 

PAR1101 

PAU2033 

PAJ205 

PAJ503 

PAR1201 

PAU2026 

PAJ201 

PAJ507 

PAU2048 

PAC301 PAC701 

PAU207 PAU208 

PAC302 

PAC601 

PAC702 

PAC802 

PAJ402 

PANT102 

PAR1001 PAC801 

PAC902 PAC1102 

PAC1202 

PAJ401 

PANT101 

PAR1502 

PAC901 PAC1101 

PAU209 PAU2010 

PAC1002 

PAFB101 

PAJ30A4B9 PAJ30B4A9 

PAU405 

PAC1501 PAU2045 

PAD10A 

PAL102 PAU101 

PAD20A 

PAR1801 

PAD30A 

PAR1901 

PAD40A 

PAR2001 

PAIO1001 

PAU2042 

PAIO1201 

PAU2044 

PAJ30A5 

PAR1602 

PAJ30B5 

PAR1702 

PAJ506 PAJ5012 PAPMOD03V302 

PAL201 
PAU406 

PAL202 

PAU404 
PAL203 

PAU502 
PAL204 

PAU501 

PAQ101 

PAU2036 

PAQ103 

PAU2037 

PAR101 PAR502 

PAU103 

PAR201 

PAR602 
PAU2047 

PAR301 

PAR702 
PAU2046 

PAR1102 

PAU508 

PAR1202 

PAU509 

PAR1302 

PAU504 

PAR1402 

PAU505 

PAR401 
PAU2052 

PAR2002 

PAU506 

PAJ30A7 PAJ30B7 

PAU403 

PAJ30A6 PAJ30B6 

PAU401 
PAC201 

PAC402 PAC1302 

PAFB102 

PAJMP0VBUS01 

PAL101 PAU104 PAU105 

PAU303 

PAC1601 PAC1701 PAC1801 PAC1902 

PAC2101 

PAC2201 PAJ103 
PAJMP03V30VCC02 PAJMP0DCDC02 PAJMP0VBUS02 

PAR1902 

PAU205 PAU206 PAU2011 PAU2012 
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PAC101 PAD10K 

PAJ101 

PAJMP0DCDC01 

PAR102 
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application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is 
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims 
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses, 
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and 
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise 
alters any applicable warranties or warranty disclaimers for these products.
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