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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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RX71M Group

1. Overview

Table 1.1 Outline of Specifications (4/10)

Classification Module/Function

Description

Event link controller (ELC)

Event signals such as interrupt request signals can be interlinked with the operation of
functions such as timer counting, eliminating the need for intervention by the CPU to
control the functions.

119 internal event signals can be freely combined for interlinked operation with
connected functions.

Event signals from peripheral modules can be used to change the states of output pins
(of ports B and E).

Changes in the states of pins (of ports B and E) being used as inputs can be interlinked
with the operation of peripheral modules.

Timers 16-bit timer pulse unit
(TPUa)

(16 bits x 6 channels) x 1 unit

Maximum of 16 pulse-input/output possible

Select from among seven or eight counter-input clock signals for each channel
Input capture/output compare function

Output of PWM waveforms in up to 15 phases in PWM mode

Support for buffered operation, phase-counting mode (two phase encoder input) and
cascade-connected operation (32 bits x 2 channels) depending on the channel.
PPG output trigger can be generated

Capable of generating conversion start triggers for the A/D converters

Digital filtering of signals from the input capture pins

Event linking by the ELC

Timers Multifunction timer
pulse unit (MTU3a)

9 channels (16 bits x 8 channels, 32 bits x 1 channel)

Maximum of 16 pulse-input/output and 3 pulse-input possible

Select from among 13 counter-input clock signals for each channel (PCLKA/1, PCLKA/
2, PCLKA/4, PCLKA/8, PCLKA/16, PCLK/A32, PCLKA/64, PCLKA/256, PCLKA/1024,
MTCLKA, MTCLKB, MTCLKC, MTCLKD)

11 of the signals are available for channels 1, 3 and 4, 12 are available for channel 2,
and 9 are available for channels 5 to 8.

Input capture function

39 output compare/input capture registers

Counter clear operation (synchronous clearing by compare match/input capture)
Simultaneous writing to multiple timer counters (TCNT)

Simultaneous register input/output by synchronous counter operation

Buffered operation

Support for cascade-connected operation

43 interrupt sources

Automatic transfer of register data

Pulse output mode

Toggle/PWM/complementary PWM/reset-synchronized PWM

Complementary PWM output mode

Outputs non-overlapping waveforms for controlling 3-phase inverters

Automatic specification of dead times

PWM duty cycle: Selectable as any value from 0% to 100%

Delay can be applied to requests for A/D conversion.

Non-generation of interrupt requests at peak or trough values of counters can be
selected.

Double buffer configuration

Reset synchronous PWM mode

Three phases of positive and negative PWM waveforms can be output with desired duty
cycles.

Phase-counting mode: 16-bit mode (channels 1 and 2); 32-bit mode (channels 1 and 2)
Counter functionality for dead-time compensation

Generation of triggers for A/D converter conversion

A/D converter start triggers can be skipped

Digital filter function for signals on the input capture and external counter clock pins
PPG output trigger can be generated

Event linking by the ELC

Port output enable 3
(POE3a)

Control of the high-impedance state of the MTU3/GPT's waveform output pins

5 pins for input from signal sources: POEO, POE4, POES, POE10, POE11

Initiation on detection of short-circuited outputs (detection of simultaneous PWM output
to the active level)

Initiation by oscillation-stoppage detection or software

Additional programming of output control target pins is enabled
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RX71M Group

1. Overview

Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (2/4)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
100-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
TFLGA | Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SsSI) MMCIF, PDC) Interrupt | R12DA
C8 PD5 D5[A5/D5] MTIC5W/MTIOC8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
C9 PES D13[A13/ MTIOC4C/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
D13] GTIOCOA-A REF50CKO0/
RSPCKB-B
C10 PE4 D12[A12/ MTIOC4D/MTIOC1A/ | ETO_ERXD2/SSLB0-B AN102
D12] GTIOC1A-A/PO28
D1 XCIN
D2 XCOouUT
D3 MD/FINED
D4 VBATT
D5 P45 IRQ13- ANO05
DS
D6 P46 IRQ14- ANO006
DS
D7 PE6 D14[A14/ TIOC6C/GTIOC3B-E/ | MOSIB-B MMC_CD-B/ IRQ6 AN104
D14] TIC1 SDHI_CD-B
D8 PE7 D15[A15/ MTIOC6A/GTIOC3A- MISOB-B MMC_RES#-B/ IRQ7 AN105
D15] E/TOC1 SDHI_WP-B
D9 PA1 Al MTIOCOB/MTCLKC/ SCK5/SSLA2-B/ IRQ11
MTIOC7B/GTIOC2A- ETO_WOL
C/TIOCBO/PO17
D10 PAO AOQ/BCO# MTIOC4A/MTIOC6D/ | SSLA1-B/
GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMIIO_TXD_EN
E1l XTAL P37
E2 VSS
E3 RES#
E4 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO/ IRQ4
PO12/POE10# ETO_LINKSTA
ES5 P41 IRQ9-DS | ANOO1
E6 PA2 A2 MTIOC7A/GTIOC1A- | RXD5/SMISO5/
C/PO18 SSCL5/SSLA3-B
E7 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ | MOSIA-B/
TMCI3/PO22/POEL10# | ETO_EXOUT
E8 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/ IRQ5-DS
TIOCA1/TMRIO/PO20 | SSDA5/SSLAO-B/
ETO_MDC
E9 PA5 A5 MTIOC6B/TIOCB1/ RSPCKA-B/
GTIOCOA-C/PO21 ETO_LINKSTA
E10 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/ETO_MDIO
F1 EXTAL P36
F2 VvCC
F3 UPSEL P35 NMI
F4 P32 MTIOCOC/TIOCCO/ TXD6/TXD0/SMOSI6/ IRQ2-DS
TMO3/PO10/ SMOSI0/SSDA6/
RTCOUT/RTCIC2/ SSDAO/CTX0/
POEO#/POE10# USBO_VBUSEN
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RX71M Group 2.CPU

2.3 Accumulator

The accumulator (ACCO or ACC1) is a 72-bit register used for DSP instructions. The accumulator is handled as a 96-bit
register for reading and writing. At this time, when bits 95 to 72 of the accumulator are read, the value where the value of
bit 71 is sign extended is read. Writing to bits 95 to 72 of the accumulator is ignored. ACCO is also used for the multiply
and multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in
ACCO is modified by execution of the instruction.

Use the MVTACGU, MVTACHI, and MVTACLO instructions for writing to the accumulator. The MVTACGU,
MVTACHI, and MVTACLO instructions write data to bits 95 to 64, the higher-order 32 bits (bits 63 to 32), and the
lower-order 32 bits (bits 31 to 0), respectively.

Use the MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions for reading data from the accumulator. The
MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions read data from the guard bits (bits 95 to 64), higher-
order 32 bits (bits 63 to 32), the middle 32 bits (bits 47 to 16), and the lower-order 32 bits (bits 31 to 0), respectively.
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RX71M Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (4 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 210Ch |DMAC4 | DMA Block Transfer Count Register DMCRB 16 16 2ICLK DMACa
0008 2110h DMAC4 | DMA Transfer Mode Register DMTMD 16 16 2ICLK DMACa
0008 2113h DMAC4 | DMA Interrupt Setting Register DMINT 8 8 2ICLK DMACa
0008 2114h DMAC4 | DMA Address Mode Register DMAMD 16 16 2ICLK DMACa
0008 211Ch |DMAC4 | DMA Transfer Enable Register DMCNT 8 8 2ICLK DMACa
0008 211Dh | DMAC4 | DMA Software Start Register DMREQ 8 8 2ICLK DMACa
0008 211Eh |DMAC4 |DMA Status Register DMSTS 8 8 2ICLK DMACa
0008 211Fh DMAC4 | DMA Activation Source Flag Control Register DMCSL 8 8 2ICLK DMACa
0008 2140h | DMACS5 | DMA Source Address Register DMSAR 32 32 2 ICLK DMACa
0008 2144h | DMACS5 | DMA Destination Address Register DMDAR 32 32 2ICLK DMACa
0008 2148h | DMACS5 | DMA Transfer Count Register DMCRA 32 32 2ICLK DMACa
0008 214Ch | DMACS5 |DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa
0008 2150h | DMACS [ DMA Transfer Mode Register DMTMD 16 16 2ICLK DMACa
0008 2153h | DMACS5 | DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa
0008 2154h |DMACS5 |DMA Address Mode Register DMAMD 16 16 2ICLK DMACa
0008 215Ch | DMACS5 |DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa
0008 215Dh | DMACS5 | DMA Software Start Register DMREQ 8 8 2ICLK DMACa
0008 215Eh | DMACS5 | DMA Status Register DMSTS 8 8 2ICLK DMACa
0008 215Fh | DMACS5 | DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa
0008 2180h | DMAC6 | DMA Source Address Register DMSAR 32 32 2ICLK DMACa
0008 2184h DMACS6 | DMA Destination Address Register DMDAR 32 32 2ICLK DMACa
0008 2188h | DMAC6 | DMA Transfer Count Register DMCRA 32 32 2ICLK DMACa
0008 218Ch |DMACS6 | DMA Block Transfer Count Register DMCRB 16 16 2ICLK DMACa
0008 2190h DMACS6 | DMA Transfer Mode Register DMTMD 16 16 2ICLK DMACa
0008 2193h | DMAC6 | DMA Interrupt Setting Register DMINT 8 8 2ICLK DMACa
0008 2194h | DMAC6 |DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa
0008 219Ch |DMACS6 | DMA Transfer Enable Register DMCNT 8 8 2ICLK DMACa
0008 219Dh | DMAC6 | DMA Software Start Register DMREQ 8 8 2 ICLK DMACa
0008 219Eh | DMAC6 |DMA Status Register DMSTS 8 8 2ICLK DMACa
0008 219Fh | DMAC6 | DMA Activation Source Flag Control Register DMCSL 8 8 2ICLK DMACa
0008 21COh | DMAC7 | DMA Source Address Register DMSAR 32 32 2ICLK DMACa
0008 21C4h |DMACTY | DMA Destination Address Register DMDAR 32 32 2ICLK DMACa
0008 21C8h | DMAC7 | DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa
0008 21CCh |DMACT? |DMA Block Transfer Count Register DMCRB 16 16 2ICLK DMACa
0008 21D0Oh | DMACT? | DMA Transfer Mode Register DMTMD 16 16 2ICLK DMACa
0008 21D3h | DMACT7 | DMA Interrupt Setting Register DMINT 8 8 2ICLK DMACa
0008 21D4h |DMACTY | DMA Address Mode Register DMAMD 16 16 2ICLK DMACa
0008 21DCh |DMAC7 | DMA Transfer Enable Register DMCNT 8 8 2ICLK DMACa
0008 21DDh |DMAC7 | DMA Software Start Register DMREQ 8 8 2ICLK DMACa
0008 21DEh |DMAC7 |DMA Status Register DMSTS 8 8 2ICLK DMACa
0008 21DFh |DMAC7 | DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa
0008 2200h |DMAC |[DMACA Module Activation Register DMAST 8 8 2ICLK DMACa
0008 2204h |DMAC |DMACT74 Interrupt Status Monitor Register DMIST 8 8 2ICLK DMACa
0008 2400h |DTC DTC Control Register DTCCR 8 8 2ICLK DTCa
0008 2404h |DTC DTC Vector Base Register DTCVBR 32 32 2 ICLK DTCa
0008 2408h DTC DTC Address Mode Register DTCADMOD 8 8 2ICLK DTCa
0008 240Ch |DTC DTC Module Start Register DTCST 8 8 2ICLK DTCa
0008 240Eh |DTC DTC Status Register DTCSTS 16 16 2ICLK DTCa
0008 2800h |EXDMA [ EXDMA Source Address Register EDMSAR 32 32 1, 2 BCLK EXDMAC

Cco a
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (38 /67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0009 284Ah |CAN2 | Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2ICLK CAN
0009 284Bh |CAN2 |Transmit FIFO Pointer Control Register TFPCR 8 8 2,3PCLKB 2 ICLK CAN
0009 284Ch |CAN2 | Error Interrupt Enable Register EIER 8 8 2, 3 PCLKB 2ICLK CAN
0009 284Dh |CAN2 |Error Interrupt Factor Judge Register EIFR 8 8 2,3PCLKB 2ICLK CAN
0009 284Eh |CAN2 |Receive Error Count Register RECR 8 8 2,3 PCLKB 2ICLK CAN
0009 284Fh |CAN2 | Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2ICLK CAN
0009 2850h |CAN2 |Error Code Store Register ECSR 8 8 2,3 PCLKB 2 ICLK CAN
0009 2851h |CAN2 [Channel Search Support Register CSSR 8 8 2, 3 PCLKB 2ICLK CAN
0009 2852h |CAN2 |[Mailbox Search Status Register MSSR 8 8 2,3PCLKB 2 ICLK CAN
0009 2853h |CAN2 |[Mailbox Search Mode Register MSMR 8 8 2,3 PCLKB 2ICLK CAN
0009 2854h [CAN2 |[Time Stamp Register TSR 16 8,16 2, 3 PCLKB 2ICLK CAN
0009 2856h |CAN2 |Acceptance Filter Support Register AFSR 16 8,16 2,3PCLKB 2 ICLK CAN
0009 2858h [CAN2 | Test Control Register TCR 8 8 2, 3 PCLKB 2ICLK CAN
0009 4200h  |CMTWO | Timer Start Register CMWSTR 16 16 2, 3PCLKB 2 ICLK CMTW
0009 4204h | CMTWO | Timer Control Register CMWCR 16 16 2, 3 PCLKB 2 ICLK CMTW
0009 4208h | CMTWO | Timer I/O Control Register CMWIOR 16 16 2, 3PCLKB 2 ICLK CMTW
0009 4210h |CMTWO | Timer Counter CMWCNT 32 32 2,3 PCLKB 2ICLK CMTW
0009 4214h |CMTWO | Compare Match Constant Register CMWCOR 32 32 2, 3 PCLKB 2ICLK CMTW
0009 4218h | CMTWO | Input Capture Register 0 CMWICRO 32 32 2,3 PCLKB 2 ICLK CMTW
0009 421Ch [CMTWO | Input Capture Register 1 CMWICR1 32 32 2, 3PCLKB 2ICLK CMTW
0009 4220h | CMTWO | Output Compare Register 0 CMWOCRO 32 32 2, 3PCLKB 2 ICLK CMTW
0009 4224h  |CMTWO [ Output Compare Register 1 CMWOCR1 32 32 2,3 PCLKB 2ICLK CMTW
0009 4280h |CMTWa1 | Timer Start Register CMWSTR 16 16 2, 3 PCLKB 2ICLK CMTW
0009 4284h |CMTWa1 | Timer Control Register CMWCR 16 16 2,3PCLKB 2 ICLK CMTW
0009 4288h |CMTW?1 | Timer I/O Control Register CMWIOR 16 16 2, 3 PCLKB 2 ICLK CMTW
0009 4290h CMTW!1 | Timer Counter CMWCNT 32 32 2,3PCLKB 2ICLK CMTW
0009 4294h |CMTW?1 [ Compare Match Constant Register CMWCOR 32 32 2, 3 PCLKB 2 ICLK CMTW
0009 4298h | CMTW1 |Input Capture Register 0 CMWICRO 32 32 2, 3PCLKB 2 ICLK CMTW
0009 429Ch |CMTWa1 |Input Capture Register 1 CMWICR1 32 32 2,3PCLKB 2 ICLK CMTW
0009 42A0h [CMTW1 | Output Compare Register 0 CMWOCRO 32 32 2, 3PCLKB 2ICLK CMTW
0009 42A4h  |CMTW?1 | Output Compare Register 1 CMWOCR1 32 32 2,3 PCLKB 2 ICLK CMTW
0009 8000hto | SRC Filter Coefficient Table SRCFCTRO 32 32 4,5 PCLKB 2,3ICLK SRC
0009 D6BFh to 5551
0009 DFFOh |SRC Input Data Register SRCID 32 32 5,6 PCLKB 2, 3ICLK SRC
0009 DFF4h |SRC Output Data Register SRCOD 32 32 5,6 PCLKB 2,3ICLK SRC
0009 DFF8h |SRC Input Data Control Register SRCIDCTRL 16 16 4,5 PCLKB 2, 3ICLK SRC
0009 DFFAh |SRC Output Data Control Register SRCODCTRL 16 16 4,5 PCLKB 2,3ICLK SRC
0009 DFFCh |SRC Control Register SRCCTRL 16 16 4,5 PCLKB 2, 3ICLK SRC
0009 DFFEh |SRC Status Register SRCSTAT 16 16 4,5 PCLKB 2,3ICLK SRC
000A 0000h |USBO |System Configuration Control Register SYSCFG 16 16 3,4 PCLKB 2 ICLK USBb
000A 0004h |USBO [System Configuration Status Register O SYSSTSO0 16 16 9 PCLKB Rounded up to USBb
or more the nearest
integer greater
than1+9x
(frequency ratio of
ICLK/PCLKB)*>
000A 0008h |USBO Device State Control Register 0 DVSTCTRO 16 16 9 PCLKB Rounded up to USBb
or more the nearest
integer greater
than1+9x
(frequency ratio of
ICLK/PCLKB)*>
000A 0014h |USBO |CFIFO Port Register CFIFO 16 8,16 3,4 PCLKB 2 ICLK USBb
000A 0018h |USBO DOFIFO Port Register DOFIFO 16 8,16 3,4 PCLKB 2ICLK USBb
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (44 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000C 0238h |EDMAC |ETHERC/EDMAC Transmit/Receive Status Copy TRSCER 32 32 4,5 PCLKA 2, 3ICLK EDMACa
1 Enable Register
000C 0240h | EDMAC |Missed-Frame Counter Register RMFCR 32 32 4,5 PCLKA 2,3ICLK EDMACa
1
000C 0248h | EDMAC | Transmit FIFO Threshold Register TFTR 32 32 4,5 PCLKA 2,3ICLK EDMACa
1
000C 0250h |EDMAC |FIFO Depth Register FDR 32 32 4,5 PCLKA 2,3ICLK EDMACa
1
000C 0258h EDMAC Receive Method Control Register RMCR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
000C 0264h EDMAC Transmit FIFO Underflow Counter TFUCR 32 32 4,5 PCLKA 2,3ICLK EDMACa
000C 0268h EDMAC Receive FIFO Overflow Counter RFOCR 32 32 4,5 PCLKA 2,3ICLK EDMACa
000C 026Ch EDMAC Independent Output Signal Setting Register IOSR 32 32 4,5 PCLKA 2,3ICLK EDMACa
000C 0270h | EDMAC |Flow Control Start FIFO Threshold Setting Register FCFTR 32 32 4,5 PCLKA 2,3ICLK EDMACa
1
000C 0278h |EDMAC |Receive Data Padding Insert Register RPADIR 32 32 4,5 PCLKA 2,3ICLK EDMACa
1
000C 027Ch |EDMAC | Transmit Interrupt Setting Register TRIMD 32 32 4,5 PCLKA 2,3ICLK EDMACa
1
000C 02C8h EDMAC Receive Buffer Write Address Register RBWAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
000C 02CCh EDMAC Receive Descriptor Fetch Address Register RDFAR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
000C 02D4h EDMAC Transmit Buffer Read Address Register TBRAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
000C 02D8h | EDMAC | Transmit Descriptor Fetch Address Register TDFAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
1
000C 0300h (E:THER ETHERC Mode Register ECMR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
1
000C 0308h (E:THER Receive Frame Length Register RFLR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
1
000C 0310h E‘IJ:HER ETHERC Status Register ECSR 32 32 13, 14 PCLKA 210 7 ICLK ETHERC
000C 0318h E‘Il'HER ETHERC Interrupt Enable Register ECSIPR 32 32 13, 14 PCLKA 2to0 7 ICLK ETHERC
000C 0320h E‘IJ:HER PHY Interface Register PIR 32 32 13, 14 PCLKA 210 7 ICLK ETHERC
000C 0328h |ETHER |PHY Status Register PSR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
C1
000C 0340h |ETHER [Random Number Generation Counter Upper Limit RDMLR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
C1 Setting Register
000C 0350h (E:THER IPG Register IPGR 32 32 13, 14 PCLKA 210 7 ICLK ETHERC
1
000C 0354h E‘Il'HER Automatic PAUSE Frame Register APR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
000C 0358h E‘Il'HER Manual PAUSE Frame Register MPR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHERC
000C 0360h E‘Il'HER Received PAUSE Frame Counter RFCF 32 32 13, 14 PCLKA 2t0 7 ICLK ETHERC
000C 0364h |ETHER |PAUSE Frame Retransmit Count Setting Register TPAUSER 32 32 13, 14 PCLKA 2t0 7 ICLK ETHERC
C1
000C 0368h (E:THER PAUSE Frame Retransmit Counter Register TPAUSECR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
1
000C 036Ch (E:THER Broadcast Frame Receive Count Setting Register BCFRR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
1
000C 03CO0h E‘Il'HER MAC Address Upper Bit Register MAHR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
000C 03C8h E‘Il'HER MAC Address Lower Bit Register MALR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0 Registers (Address Order) (49 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000C 1A3%h |MTU7 | Timer Buffer Operation Transfer Mode Register TBTM 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A3Ah |MTU Timer Interrupt Skipping Mode Register B TITMRB 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A3Bh |MTU Timer Interrupt Skipping Set Register 2B TITCR2B 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A3Ch |MTU Timer Interrupt Skipping Counter 2B TITCNT2B 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A40h |MTU7 |[Timer A/D Converter Start Request Control Register |TADCR 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A44h [MTU7 Timgr A/D Converter Start Request Cycle Set TADCORA 16 16 5,6 PCLKA 2, 3ICLK MTU3a
Register A
000C 1A46h |MTU7 |Timer A/D Converter Start Request Cycle Set TADCORB 16 16 5, 6 PCLKA 2,3ICLK MTU3a
Register B
000C 1A48h |MTU7 |Timer A/D Converter Start Request Cycle Set Buffer | TADCOBRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
Register A
000C 1A4Ah |MTU7 |Timer A/D Converter Start Request Cycle Set Buffer | TADCOBRB 16 16 5, 6 PCLKA 2,3ICLK MTU3a
Register B
000C 1A4Ch |[MTU6 | Timer Control Register 2 TCR2 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A4Dh |[MTU7 |[Timer Control Register 2 TCR2 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A50h |MTU6 |Timer Synchronous Clear Register TSYCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A60h |MTU Timer Waveform Control Register B TWCRB 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A70h |MTU Timer Mode Register 2B TMDR2B 8 8 5,6 PCLKA 2,3ICLK MTU3a
000C 1A72h |MTU6 |Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A74h |MTU7 |Timer General Register E TGRE 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A76h |MTU7 |Timer General Register F TGRF 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A80h |MTU Timer Start Register B TSTRB 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A81h |MTU Timer Synchronous Register B TSYRB 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A84h |MTU Timer Read/Write Enable Register B TRWERB 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A93h |MTU6 |Noise Filter Control Register 6 NFCR6 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A94h |[MTU7 [Noise Filter Control Register 7 NFCR7 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A95h [MTUS5 [ Noise Filter Control Register 5 NFCR5 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1C80h |MTU5 |Timer Counter U TCNTU 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1C82h |[MTUS5 |[Timer General Register U TGRU 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1C84h |MTU5 | Timer Control Register U TCRU 8 8 5,6 PCLKA 2,3ICLK MTU3a
000C 1C85h |MTUS5 | Timer Control Register 2 TCR2U 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1C86h |MTU5 | Timer I/O Control Register U TIORU 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1C90h |MTU5 | Timer Counter V TCNTV 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1C92h |[MTUS5 |[Timer General Register V TGRV 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1C94h |MTU5 |Timer Control Register V TCRV 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1C95h |[MTUS5 | Timer Control Register 2 TCR2V 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1C96h |MTU5 | Timer I/O Control Register V TIORV 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1CAOh |[MTU5 |Timer Counter W TCNTW 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1CA2h |MTUS5 |Timer General Register W TGRW 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1CA4h |MTU5 |Timer Control Register W TCRW 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1CA5h |[MTUS | Timer Control Register 2 TCR2W 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1CA6h |MTU5 | Timer I/O Control Register W TIORW 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1CB2h |MTUS | Timer Interrupt Enable Register TIER 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1CB4h |MTU5 | Timer Start Register TSTR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1CB6h |MTU5 | Timer Compare Match Clear Register TCNTCMPCL 8 8 5, 6 PCLKA 2,3ICLK MTU3a
R
000C 2000h |GPT General PWM Timer Software Start Register GTSTR 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2002h |GPT Noise Filter Control Register NFCR 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2004h |GPT General PWM Timer Hardware Source Start/Stop GTHSCR 16 16 4,5 PCLKA 2,3ICLK GPTa
Control Register
000C 2006h |GPT General PWM Timer Hardware Source Clear Control |GTHCCR 16 16 4,5 PCLKA 2,3ICLK GPTa
Register
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (56 / 67)

) Number of Access Cycles

Module Register Number |Access Related

Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function

000C 4940h |EPTPC |Frame Reception Filter Setting Register FFLTR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 4960h |EPTPC |Frame Reception Filter MAC Address 0 Setting FMACORU 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0 Registers

000C 4964h |EPTPC |Frame Reception Filter MAC Address 0 Setting FMACORL 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0 Registers

000C 4968h |EPTPC |Frame Reception Filter MAC Address 1 Setting FMAC1RU 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPCa
0 Registers

000C 496Ch |EPTPC |Frame Reception Filter MAC Address 1 Setting FMAC1RL 32 32 9to 211 PCLKA 210106 ICLK EPTPCa
0 Registers

000C 49C0h |EPTPC |[Asymmetric Delay Setting Register DASYMRU 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 49C4h |EPTPC |[Asymmetric Delay Setting Register DASYMRL 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 49C8h |EPTPC |Timestamp Latency Setting Register TSLATR 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
0

000C 49CCh |EPTPC |SYNFP Operation Setting Register SYCONFR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 49D0h |EPTPC [SYNFP Frame Format Setting Register SYFORMR 32 32 9to 211 PCLKA 210106 ICLK EPTPCa
0

000C 49D4h |EPTPC |Response Message Reception Timeout Register RSTOUTR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 4C00h |EPTPC |SYNFP Status Register SYSR 32 32 9to 211 PCLKA 2t0 106 ICLK |EPTPCa
1

000C 4C04h |EPTPC |SYNFP Status Notification Permission Register SYIPR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C10h |EPTPC |SYNFP MAC Address Registers SYMACRU 32 32 9to 211 PCLKA 210106 ICLK [EPTPCa
1

000C 4C14h |EPTPC [SYNFP MAC Address Registers SYMACRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
1

000C 4C18h |EPTPC [SYNFP LLC-CTL Value Register SYLLCCTLR 32 32 9 to 211 PCLKA 210106 ICLK  |EPTPCa
1

000C 4C1Ch |EPTPC [SYNFP Local IP Address Register SYIPADDRR 32 32 9to 211 PCLKA 210106 ICLK  [EPTPCa
1

000C 4C40h |EPTPC |[SYNFP Specification Version Setting Register SYSPVRR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C44h |EPTPC [SYNFP Domain Number Setting Register SYDOMR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C50h |EPTPC |[Announce Message Flag Field Setting Register ANFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
1

000C 4C54h |EPTPC |Sync Message Flag Field Setting Register SYNFR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C58h |EPTPC |Delay_Req Message Flag Field Setting Register DYRQFR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPCa
1

000C 4C5Ch |EPTPC |Delay_Resp Message Flag Field Setting Register DYRPFR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C60h |EPTPC |SYNFP Local Clock ID Registers SYCIDRU 32 32 9to 211 PCLKA 210106 ICLK  [EPTPCa
1

000C 4C64h |EPTPC |SYNFP Local Clock ID Registers SYCIDRL 32 32 9to 211 PCLKA 210106 ICLK  |EPTPCa
1

000C 4C68h |EPTPC [SYNFP Local Port Number Register SYPNUMR 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
1

000C 4C80h |EPTPC |SYNFP Register Value Load Directive Register SYRVLDR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C90h |EPTPC |SYNFP Reception Filter Register 1 SYRFLIR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPCa
1

000C 4C94h |EPTPC |SYNFP Reception Filter Register 2 SYRFL2R 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C98h |EPTPC |[SYNFP Transmission Enable Register SYTRENR 32 32 9to 211 PCLKA 210106 ICLK EPTPCa
1

000C 4CAOh |EPTPC |Master Clock ID Register MTCIDU 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
1
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RX71M Group

5. Electrical Characteristics

Byte strobe mode

CSWWAIT:2

WRON:1
WDON:1 ™

CSON:0

TWl

TW2

Tend

CSWOFF:2

WDOFF:1"

Tnl

BCLK _][ \ ;[

[_\

1-write strobe mode

BC3# to BCO#

Common to both byte strobe mode
and 1-write strobe mode

CS7# to CSO#

le—> tap le—>! tap
l«—>| tap > taD
<« tgcp tsco
<> tcsp tesp

twrp

WR3# to WRO#, WR# (Write)

twrp

twop

<> twoH

D31 to DO (Write)

Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.19

External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)
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RX71M Group

5. Electrical Characteristics

CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSON:0
w1 Twz Tena Towr Towz Tena Towt Towz Tend Towt Towz Tend Tm Tnz
ee O\
Byte strobe mode
tap tap tao |,|taD le—s{tan
A23 to A0
1-write strobe mode tao tan tao tao tao
A23to Al
teco teco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode t,
tesp csp
CST7# to CSO# qﬁ J{
trsp trsp trsp trsp trsp trsp trsp trsD
RD# (Read) ‘#\ ‘+\ l}\
tro: tron tros troH tros trRoH tros trow
D31 to DO (Read)
Figure 5.20 External Bus Timing/Page Read Cycle (Bus Clock Synchronized)
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1
WRON:1 WRON:1
141 1 11 171
WDON:1 WDOFF:1™ | \ypoN:1*t WDOFF:1 WDON:1 1 WDOFF:17*
CSON:0 Ty, Twz Tend Tawt Towt Towz Tend Taw Towt Towz Tend T Tz
se 0\
Byte strobe mode
tap tao tap tap
A23 to A0
1-write strobe mode tao tao tao tap
A23to Al
_ fteen teco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode
_ [fteso | tesp
CS7#to CS0#
twro twro twro twrp E%RD twro
WR3# to WRO#, WR# (Write) Yﬁ VP yﬁ
| |
twop twop two
.—,1/ twoH f—| le— twoH .—.T/ [ twoH
D31 to DO (Write) ’\ ’\

Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.21

External Bus Timing/Page Write Cycle (Bus Clock Synchronized)
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5. Electrical Characteristics

SDRAM command AcT RD et
SDCLKpin  _] v AVARAY (]
tap2 |tap2 |taD2 tAD2
A18 to AO AL (cc\umnca%dress *lel
tap2  |taD2 tap2 [tap2 [tAap2 |taD2 tap2  |taD2
4> [ [+
— N Y
AP ol | FJK =9
_3 NI X
tespz [tespz |tespz tespz [tespz [tespz [tespz tespe
trAsD [tRASD trAsD [tRAsSD [tRASD [tRASD trASD [tRASD
[+ |
RASH | jﬁ—}_qﬁ—} ‘*_ J(_ B
:—(ilASD tcasp tcasp tcAsD
CAS# 1\ } * }
twep [twep twep [twep
\d
WE# L} |/
(High)
CKE
toQmp
DOMn |
T
trDs2 | tRDH2 tros2| tRDH2 trDs2 | tRDH2 trDs2 [tRDH2
D31 to DO N }C LA . :>'<:> k
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.27 SDRAM Space Multiple Read Line Stride Bus Timing

R01DS0249EJ0100 Rev.1.00
Jan 15, 2015

RENESAS

Page 168 of 228



RX71M Group

5. Electrical Characteristics

5.3.7 Timing of On-Chip Peripheral Modules

Table 5.23  1/0O Port Timing

Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.7103.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA = PVSS_USBA =AVSS_USBA=0V,

PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Top,
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

) . Test
*1
Iltem Symbol Min. Max. Unit Conditions
I/O ports Input data pulse width tPRW 15 — tppeyc | Figure 5.33

Note 1. tpgcyc: PCLKB cycle

Port >d% %
[«

trrRw 7

Figure 5.33  I/O Port Input Timing
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RX71M Group 5. Electrical Characteristics

Table 5.29 GPT Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,

VCC_USBA =AVCC_USBA=3.0t03.6V,

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1 _USBA =VSS2_USBA =PVSS_USBA =AVSS USBA=0V,
PCLKA = 8 to 120 MHz, PCLKB = 8 t0 60 MHz, T, = Ty,

Output load conditions: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF

High-drive output is selected by the driving ability control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions
GPT Input capture input pulse Single-edge teTicw 3 — tpacyc | Figure 5.41
width setting
Both-edge 5 —
setting
External trigger input pulse Single-edge toTETW 15 — tpacyc | Figure 5.42
width setting
Both-edge 25 —
setting

Note 1. tpacyct PCLKA cycle

Input capture « «

) )

input 2 t @
GTICW

A
Y.

Figure 5.41  GPT Input Capture Input Timing

External trigger

Y

A

teTEW

Figure 5.42  GPT External Trigger Input Timing
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RX71M Group 5. Electrical Characteristics

RSPI Simple SPI
tro

SSLAO to
SSLA3 X
output 4G

tLeap tiac >

— tssir, tssie

==
— 1N A
" JY

Y W

RSPCKA SCKn
CPOL=0 CKPOL=1 —
output output B

RSPCKA SCKn

CPOL=1 CKPOL=0 N Y

)
1

output output N
tsu ty
MISOA SMISOn
input input —_— { MSBIN ] — DATA LSB IN { MSB IN
ton to) tor, tor
] HT o
{C
MOSIA SMOSIn Y > Y
output output 72< MSB OUT >¥“ DATA LSB OUT 72_ IDLE MSB OUT
p2J
(n=0t07,12)

Figure 5.49 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to a Value Other
Than 1/2) and Simple SPI Timing (Master, CKPH = 0)

RSPI

SSLAO to 45 y
SSLA3 X
output I

tLeaD tiae

T A

vi Jv
Xl

Y W

tssir, tssit
RSPCKA

CPOL=0 —
output B

RSPCKA
CPOL=1
output

)

)
AWP
| 7

S'ﬁ‘L‘PI
I

b
g

>

3

>

I

[0}

w
i

tsu tur tH

MISOA

input MSB IN

MSB IN

MOSIA
output

ie)) 3
MSB OUT >§ DATA >< LSB OUT 72

]
Nl

IDLE ><MSB ouT

Figure 550 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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5. Electrical Characteristics

5.4 USB Characteristics

Table 5.42 On-Chip USB Low Speed (Host Only) Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar = 3.0 t0 3.6 V, 3.0 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA =VSS2_USBA = PVSS_USBA = AVSS_USBA=0V,
USBA_RREF = 2.2 kQ +1%, USBMCLK = 20/24 MHz, UCLK = 48 MHz,
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Toy

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Input high level voltage ViH 2.0 — — \%
characteristics Input low level voltage Vi — — 0.8 \
Differential input sensitivity Vp, 0.2 — — Vv | DP — DM |
Differential common mode range Vem 0.8 — 25 \
Output Output high level voltage VoH 2.8 — 3.6 \ lon = —200 pA
characteristics oy it low level voltage Vo | 00 | — | 03 | v oL = 2 MA
Cross-over voltage VcRrs 13 — 2.0 \ Figure 5.75
Rise time tR 75 — 300 ns
Fall time tLe 75 — 300 ns
Risef/fall time ratio tr/tE 80 — 125 % tr! e
Pull-up and DP/DM pull-down resistance Rpd 14.25 — 24.80 kQ
pull-down (when the host controller function is
characteristics | selected)

Figure 5.75 DP and DM Output Timing (Low Speed)

dp

USBb: 27 Q
USBA: Not
necessary

Observation

int
/ poin

W 200 pF to

% 600 pF

55

J_ 200 pF to
% 600 pF

36V
1.5 KQ

Figure 5.76  Test Circuit (Low Speed)
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5. Electrical Characteristics

dp
—

L

USBb: 27 Q
USBA: Not

necessary

dm

Observation

/ point
% 50 pF

/7

50 pF

Figure 5.82  Test Circuit (High-Speed)

Table 5.45 Battery Charge Characteristics (USBA only)

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA =3.010 3.6 V,

VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA =
AVSS_USBA =0V, USBA_RREF = 2.2 kQ +1%, USBMCLK = 20/24 MHz, PCLKA = 8 to 120 MHz,

PCLKB = 8 t0 60 MHz, T, = Top

Item Symbol Min. Max. Unit Test Conditions

D+ sink current Ipp_sink 25 175 MA

D- sink current Ipm_sink 25 175 MA

DCD source current Ipp_src 7 13 HA

Data detection voltage VAT REF 0.25 0.4 \Y

D+ source voltage Vbp_src 0.5 0.7 \% Output current = 250 A
D- source voltage VbMm_src 0.5 0.7 \% Output current = 250 A
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Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas

Electronics Corporation website.

JEITA Package Code

[ RENESAS Code

Previous Code

[ MASS[Typ.] |

P-TFLGA177-8x8-0.50

| PTLGO177KA-A

177FOE-A

| o029

o0 @ ST AT
% g BISIAl *bll@lg
A Zo ——
¥ ‘ il as N
\ x| 0000 @@%@@@@@c =
‘ »| 00000000000006
n| 000000000000000
‘ | 000000000000000
‘ L| 0000 ‘ 0000
k| 0000 0000 |
| 1| 0000 0000 |}
W e 4 o066 -—— - 00006
«| 0000 0000
| r|0oooO 0000
e| 00000 0000
‘ 5| 000000000000000
| 000000000000000
‘ 58| 000000000000000
| »| 000000000000000 |
t — T N Dimension in Millimeters
x4 E 12 3 45 6 7 8 9 10111213 14 15 Symbol Min Nom Max
2l Index mark D | — |80 | —
(Laser mark) E 8.0 I
\ — | — | 0.15
w — | — | 0.20
A — | — | 1.05
el | — ] 05 | —
b 0.21 0.25 | 0.29
b1 0.29 | 0.34 | 0.39
X — | — | 0.08
y — | — | 0.08
Zp | — | 05 | —
Zg | — | 05 | —
Figure A 177-Pin TFLGA (PTLGO0177KA-A)
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Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LFBGA176-13x13-0.80 [ PLBGO176GA-A | BP-176/BP-176V | 0.459 |
S ¢
l | <‘
[y [s] < %
&l
R | 00O0000DO000000 @
P O00000O0OPOOOOOOO Reference Dimension in Millimeters
N | O0O0O0000OO000O00G Symbol [ N M
M | 0O0O0O0000DO00000G _ n om ax
L | 0000 0000 B D — | 130 | —
K | 0000 0000 =
J | cooo 0000 Bl | — | 180 | —
H 00600 -0 v — | — | 015
6 | 0000 0000
F | o000 0000 w — | — | 020
E | 0000 0000 A 140
D | 0O0O0000DMOO0O0OO00 .
cC | 0000000POOOOO00 A1 | 035 | 040 | 0.45
B | 0OOO0O0O00OOO0O0O0O000 ] 0.80
A | 0O0000QOPO0O0000G :
b 0.45 | 050 | 055
123 451617 8 910 M112131415 % 0.08
2b [3]ox @[S]A B] y | — | — | o
Y4 _— e 0.2
So [ — [ — | —
Sl [ —[—[—
[Zo] | — | 090 | —
[Ze] | — | 090 | —
Figure B 176-Pin LFBGA (PLBG0176GA-A)
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Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-TFLGA145-7x7-0.50 PTLGO145KA-A 145F0G 0.1g
=
o ®
z Z [e]
t ‘
\ v| ooofoodoo00000
| v| OO 000000000
L| 0000000000000
‘ kK| 0000000000000
| 1| 0000 0000
H| 0000 0000
L I el - T N - 10000 - 0000
FlOOOO 0000
| E| 00000 0000
p| 000000HOOO0O0O00O0
‘ c| 0000006000000
8| 0000000000000
; A OOOQOOQO@OOQO 5
T T IDimension in Millimeters
o @ 1.2 3 4 5 6 7 8 9 10 11 12 13 Symbol -
= o mar Min | Nom | Max
(I‘_adser mart) : — ;g :
v — | — | 0.15
w | — | — o020
Al —]—1105
e] | — |05 | —
b [021]025]0.29
b, |029 034 [039
x | — | — o008
y | — [ — o008
Zy | — |05 | —
Ze | — |05 | —
Figure D 145-Pin TFLGA (PTLG0145KA-A)
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JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-LFQFP144-20x20-0.50 \ PLQP0O144KA-A \ 144P6Q-A / FP-144L | FP-144LV \ 1.2g \
Hp
g
108 7
ARAAARAAARAAARAAARAAAAAAAARAARAAAARA vore)
- (@) = N
== = 2. DIMENSION "*3" DOES NOT
== = INCLUDE TRIM OFFSET.
= = by
== ==} by
E E Nw £ Dimension in Millimeters
== E= Symbol [“Min [ Nom| Max
E E Terminal cross section D | 19.9] 200/ 201
E E E [19.9]20.0] 20.1
= = A | — | 14 | —
E E Hp | 21.8]22.0]22.2
= = He | 21.8]22.0] 22.2
= O 7w Al — | — 1|17
EECEEEEEEERLEE R EEEEEEEEE ELEE BLELL! A1 ]0.05] 0.1 015
z| | 3% < & . bp | 0.17|0.22| 0.27
D Index mark ‘ ‘ b1 — 020 | —
F @
i ¢ 10.090.145| 0.20
il T < L 7 C1 0.125
s L 9 0° | — 8°
vsb e | — | 05| —
el E - £ Detail F X N - 0.08
y — | — 10.10
Zp | — |125] —
Ze | — |125] —
L [0.35] 0.5 ]0.65
Li | —[]10] —
Figure E 144-Pin LQFP (PLQP0144KA-A)
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