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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"

Not For New Designs

RXv2
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DMA, LVD, POR, PWM, WDT
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RX71M Group 1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline, and Table 1.2 gives a comparison of the functions of products in different
packages.

Table 1.1 shows the outline of maximum specifications, and the number of peripheral module channels differs
depending on the pin number on the package and the code flash memory capacity. For details, see Table 1.2,
Comparison of Functions for Different Packages.

Table 1.1 Outline of Specifications (1/10)

Classification ~ Module/Function Description
CPU CPU

Maximum operating frequency: 240 MHz
32-bit RX CPU (RXv2)

Minimum instruction execution time: One instruction per state (cycle of the system
clock)

Address space: 4-Gbhyte linear

Register set of the CPU

General purpose: Sixteen 32-bit registers
Control: Ten 32-bit registers

Accumulator: Two 72-bit registers

Basic instructions: 75

Floating-point instructions: 11

DSP instructions: 23

Addressing modes: 11

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian
On-chip 32-bit multiplier: 32 x 32 — 64 bits

e On-chip divider: 32 / 32 — 32 bits

Barrel shifter: 32 bits

FPU e Single precision (32-bit) floating point
» Data types and floating-point exceptions in conformance with the IEEE754 standard
Memory Code flash memory e Capacity: 2 Mbytes, 2.5 Mbytes, 3 Mbytes, 4 Mbytes

No-wait access at up to 120 MHz, single wait access at frequencies above 120 MHz
No-wait access to instructions and operands when the AFU is hit in operation at 240
MHz

On-board programming: Four types

Off-board programming (parallel programmer mode)

The trusted memory (TM) function protects against the reading of programs from blocks
8and 9.

Data flash memory Capacity: 64 Kbytes

Programming/erasing: 100,000 times

RAM e Capacity: 512 Kbytes
e 0000 0000h to 0003 FFFFh (256 Kbytes): 240 MHz No-wait access
0004 0000h to 0007 FFFFh (256 Kbytes): No-wait access at up to 120 MHz, single wait
access at frequencies above 120 MHz
RAM with ECC e Capacity: 32 Kbytes

Single wait access at up to 120 MHz, two wait accesses for reading and three wait
accesses for writing at frequencies above 120 MHz
SEC-DED (single error correction/double error detection)

Standby RAM Capacity: 8 Kbytes

Operation synchronized with PCLKB: Up to 60 MHz, two-cycle access
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RX71M Group 1. Overview

Table 1.1 Outline of Specifications (8/10)

Classification  Module/Function Description

Parallel data capture unit (PDC) e 1 channel

* Acquisition of synchronization through external 8-bit horizontal and vertical
synchronization signals
Setting of the image size when clipping of the output for a one-frame image is required

12-bit A/D converter (S12ADC) 12 bits x 2 units (unit 0: 8 channels; unit 1: 21 channels)

12-bit resolution (switchable between 8, 10, and 12 bits)

Conversion time

0.48 ps per channel (for 12-bit conversion)

0.45 s per channel (for 10-bit conversion)

0.42 ps per channel (for 8-bit conversion)

Operating mode

Scan mode (single scan mode, continuous scan mode, or group scan mode)

Group A priority control (only for group scan mode)

Sample-and-hold function

Common sample-and-hold circuit included

In addition, channel-dedicated sample-and-hold function (3ch: in unit 0 only) included

Sampling variable

Sampling time can be set up for each channel.

Digital comparison

Method: Comparison to detect voltages above or below thresholds and window
comparison

Measurement: Comparison of two results of conversion or comparison of a value in the

comparison register and a result of conversion

Self-diagnostic function

The self-diagnostic function internally generates three analog input voltages (unit O:

VREFLO, VREFHO x 1/2, VREFHO; unit 1: AVSS1, AVCC1 x 1/2, AVCC1)

Double trigger mode (A/D conversion data duplicated)

Detection of analog input disconnection

Three ways to start A/D conversion

Software trigger, timer (MTU3, GPT, TMR, TPU) trigger, external trigger

Event linking by the ELC

2 channels

12-bit resolution

Output voltage: 0.2 V to AVCC1 - 0.2 V (amplifier output), 0 V to AVCC1 (direct output)
Output via an amplifier or direct output can be selected.

Event linking by the ELC

12-bit D/A converter (R12DA)

1 channel

Relative precision: £1°C

The voltage of the temperature is converted into a digital value by the 12-bit A/D
converter (unit 1).

Temperature sensor
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RX71M Group 1. Overview

Table 1.2 Comparison of Functions for Different Packages (2/2)

Functions RX71M Group

Package 177 Pins, 176 Pins 145 Pins, 144 Pins | 100 Pins
DES Available

SHA Available

RNG Available

Event link controller Available
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RX71M Group

1. Overview

15

Figure 1.3 to Figure 1.9 show the pin assignments. Table 1.5 to Table 1.10 show the lists of pins and pin functions.

Pin Assignments

A B c D E F G H J K L M N P R
15| PE2 PE3 P70 P65 P67 vss | vcc | PG7 PA6 PBO P72 PB4 vss | vcc PC1 | 15
14| PE1 PEO VSS PE7 PG3 PAO PA1 PA2 PA7 | vcc PB1 PB5 P73 P75 P74 | 14
13| P63 P64 PE4 | vCC | PG2 PG4 PG6 PA3 VSS P71 PB3 PB7 PCO pC2 P76 | 13
12| P60 VSS P62 PES PE6 P66 PG5 PA4 PAS PB2 PB6 P77 PC3 PC4 P80 | 12
11| PD6 PGl | vcC P61 P81 P82 PC6 | vcc | 11
10| P97 PD4 PGO PD7 PC5 PC7 P83 VSS | 10
9| vcc P96 PD3 PD5 RX71M GI’OUp P50 P51 P52 P53 | 9
. VCC_ | vss1_
8 Pos | PoL | PD2 | vss (177-Pin TFLGA) Usea | Usea | P10 | P | @
(Upper Perspective View)
21 vss P92 PDO pos USBA_| VSS2_ | USBA_| USBA_|
RREF | USBA | DM DP
AVCC_ | VSS_ | AVSS_ | PVSS_
6] vee po1 P90 Po3 USBA | UsB | usea | usBaA | ©
vce_ USBO_ | USBO_
5| P46 P47 P45 P44 NC USE P12 DR oM | @
4| P42 P41 P43 P00 VSS |BSCANP| PF4 P35 PF3 PF1 P25 P86 P15 P14 P13 | 4
MD/
3|VREFLO| P40 |VREFHO| P03 PF5 P33 | gD | RES# | P34 PF2 PFO P24 P22 P87 P16 | 3
2| AvCCO| PO7 |AVCCl| P02 | EMLE | VCL |[XCOUT| VSS | vcc P32 P30 P26 P23 P17 P20 | 2
1| AVSSO | P05 |AVSS1l | PO1 PJ5 | VBATT | XCIN | XTAL | EXTAL | P33 P31 P27 vcC | vss P21 |1
A B c D E F G H J K L M N P R
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.5, List of
Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
Figure 1.3 Pin Assignment (177-Pin TFLGA)
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RX71M Group 1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.8, List of Pin and Pin
Functions (144-Pin LQFP).

Figure 1.7 Pin Assignment (144-Pin LQFP)
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RX71M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (5/7)
Pin Memory Interface
Number Timer Communication Camera Interface
177-Pin
TFLGA | Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSP, RIIC, (QSPI, SDHI, S12ADC,
LFBGA | Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
M5 VCC_USB
M6 AVCC_
USBA
M7 USBA_
RREF
M8 VCC_
USBA
M9 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
M10 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA-A/ MMC_D5-A
WAIT# GTIOC1A-D/TMRI2/ RTS8#/ETO_ETXD2
PO29
M11 P81 EDACKO MTIOC3D/ RXD10/ETO_ETXDO/ MMC_D3-A/
GTIOCO0B-D/PO27 RMIIO_TXDO SDHI_CD-A/
QIO3-A
M12 P77 CS7# PO23 TXD11/ETO_RX_ER/ MMC_CLK-A/
RMIIO_RX_ER SDHI_CLK-A/
QSPCLK-A
M13 PB7 Al15 MTIOC3B/TIOCBS5/ TXD9/ETO_CRS/
PO31 RMIIO_CRS_DV
M14 PB5 A13 MTIOC2A/MTIOC1B/ SCKO/RTS9#/
TIOCB4/TMRI1/PO29/ | ETO_ETXDO/
POE4# RMIIO_TXDO
M15 PB4 Al2 TIOCA4/PO28 CTSO#/ETO_TX_EN/
RMIIO_TXD_EN
N1 VCC
N2 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO0#/ PIXD7
GTIOCOA-B/TIOCD3/ | RTSO#/SMOSI3/
PO3 SSO#/SSDA3/
SSISCKO
N3 P22 EDREQO MTIOC3B/MTCLKC/ SCKO0/ PIXD6
GTIOC1A-B/TIOCC3/ | USBO_OVRCURB/
TMOO0/PO2 USBA_OVRCURB/
AUDIO_MCLK
N4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/ PIXDO IRQ5
GTETRG-B/TIOCB2/ SMISO1/SSCL1/
TCLKB/TMCI2/PO13 CRX1-DS/
USBA_VBUSEN/
SSIWS1
N5 P12 WR3#/BC3# MTIC5U/TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/
SCLO[FM+]
N6 VSS_USB
N7 VSS2_
USBA
N8 VSS1_
USBA
N9 P51 WR1#/BC1#/ SCK2/SSLB2-A
WAIT#
N10 UB PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/MISOA-A/ MMC_D7-A IRQ14
GTIOC3A-D/TMO2/ ETO_COL
TOCO0/PO31/CACREF
N11 P82 EDREQ1 MTIOC4A/ TXD10/ETO_ETXD1/ MMC_D4-A
GTIOC2A-D/PO28 RMIIO_TXD1
N12 PC3 Al19 MTIOCA4D/ TXD5/SMOSI5/ MMC_DO-A/
GTIOC1B-D/TCLKB/ SSDA5/ SDHI_DO0-A/
PO24 ETO_TX_ER QIO0-A/
QMO-A
N13 PCO Al16 MTIOC3C/TCLKC/ CTS5#/RTS5#/SS5#/ IRQ14
PO17 SSLA1-A/ETO_ERXD3
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RX71M Group

1. Overview

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (3/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
145-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
TFLGA | Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
F13 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
Gl XTAL P37
G2 RES
G3 MD/FINED
G4 BSCANP
G10 PA5 A5 MTIOC6B/TIOCB1/ RSPCKA-B/
GTIOCOA-C/PO21 ETO_LINKSTA
Gl1 PAG6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ MOSIA-B/
TMCI3/PO22/POE10# | ETO_EXOUT
G12 VCC
G13 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/ IRQ5-DS
TIOCA1/TMRIO/PO20 | SSDA5/SSLA0-B/
ETO_MDC
H1 EXTAL P36
H2 VvCC
H3 VSS
H4 UPSEL P35
H10 P72 A19/CS2# ETO_MDC
H11 P71 Al18/CS1# ETO_MDIO
H12 PBO A8 MTIC5W/TIOCA3/ RXD4/RXD6/SMISO4/
PO24 SMISO6/SSCL4/
SSCL6/ETO_ERXD1/
RMIIO_RXD1
H13 PA7 A7 TIOCB2/P0O23 MISOA-B/ETO_WOL
J1 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO0/
PO12/POE10# ETO_LINKSTA
J2 P33 EDREQ1 MTIOCOD/TIOCDO/ RXD6/RXD0/SMISO6/ | PCKO IRQ3-DS
TMRI3/PO11/POE4#/ | SMISO0/SSCL6/
POE11# SSCLO/CRX0
J3 P32 MTIOCOC/TIOCCO/ TXD6/TXD0O/SMOSI6/ | VSYNC IRQ2-DS
TMO3/PO10/ SMOSIO0/SSDA6/
RTCOUT/RTCIC2/ SSDAO/CTX0/
POEO#/POE10# USBO_VBUSEN
J4 TDI P30 MTIOC4B/TMRI3/ RXD1/SMISO1/ IRQO-DS
POB8/RTCICO/POE8# SSCL1/MISOB-A
J10 PB3 All MTIOCOA/MTIOC4A/ | SCK4/SCK6/
TIOCD3/TCLKD/ ETO_RX_ER/
TMOO0/PO27/POE11# | RMIIO_RX_ER
J11 PB4 Al12 TIOCA4/P0O28 CTS9#/ETO_TX_EN/
RMIIO_TXD_EN
J12 PB2 A10 TIOCC3/TCLKC/ CTS4#/RTS4#ICTS6#/
PO26 RTS6#/SSA#/SS6#/
ETO_RX_CLK/
REF50CKO
J13 PB1 A9 MTIOCOC/MTIOCAC/ | TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/
SSDAG6/ETO_ERXDO/
RMII0O_RXDO
K1 TCK P27 CS7# MTIOC2B/TMCI3/PO7 | SCK1/RSPCKB-A
K2 TDO P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/
SSDA1/MOSIB-A
K3 T™MS P31 MTIOC4D/TMCI2/ CTS1#/RTS1#/SS1#/ IRQ1-DS
PO9/RTCIC1 SSLBO-A
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RX71M Group
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Table 1.10 List of Pin and Pin Functions (100-Pin LQFP) (4/4)
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,
LQFP Contro 1/O Port CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
80 PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO0-B/ IRQ6 AN106
POE4# SDHI_DO0-B/
QIO0-B/
QMO-B
81 PD5 D5[A5/D5] MTIC5W/MTIOCS8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
82 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ IRQ4 AN112
SDHI_CMD-B/
QSSL-B
83 PD3 D3[A3/D3] MTIOC8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES8#/ SDHI_D3-B/
TOC2 QIO3-B
84 PD2 D2[A2/D2] MTIOCA4D/ CRXO0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
QI02-B
85 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
86 PDO DO[A0/DOQ] GTIOC1B-E/POE4# IRQO AN108
87 P47 IRQ15-DS | ANOO7
88 P46 IRQ14-DS | ANOO6
89 P45 IRQ13-DS | ANOO5
90 P44 IRQ12-DS | ANOO4
91 P43 IRQ11-DS | ANOO3
92 P42 IRQ10-DS | ANOO2
93 P41 IRQ9-DS ANOO1
94 VREFLO
95 P40 IRQ8-DS | ANOOO
96 VREFHO
97 AVCCO
98 PO7 IRQ15 ADTRGO#
99 AVSS0
100 P05 IRQ13 DA1
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RX71M Group 4. 1/0 Registers

e Longword-size 1/O registers

MOV.L #SFR_ADDR, R1
MOV.L #SFR_DATA, [R1]
CMP [R1]L,R1

;; Next process

If multiple registers are written to and a subsequent instruction should be executed after the write operations are entirely
completed, only read the 1/O register that was last written to and execute the operation using the value; it is not necessary
to read or execute operation for all the registers that were written to.

(3) Number of Access Cycles to I/0O Registers

For the number of 1/O register access cycles, refer to section Table 4.1, List of I/O Registers (Address Order).
The number of access cycles to 1/O registers is obtained by following equation.”®

Number of access cycles to 1/0O registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral busses 1 to 6

The number of bus cycles of internal peripheral bus 1 to 6 differs according to the register to be accessed.

When peripheral functions connected to internal peripheral bus 2 to 6 or registers for the external bus control unit (except
for bus error related registers) are accessed, the number of divided clock synchronization cycles is added.

The number of divided clock synchronization cycles differs depending on the frequency ratio between ICLK and PCLK
(or FCLK, BCLK) or bus access timing.

In the peripheral function unit, when the frequency ratio of ICLK is equal to or greater than that of PCLK (or FCLK), the
sum of the number of bus cycles for internal main bus 1 and the number of the divided clock synchronization cycles will
be one cycle of PCLK (or FCLK) at a maximum. Therefore, one PCLK (or FCLK) has been added to the number of
access states shown inTable 4.1.

When the frequency ratio of ICLK is lower than that of PCLK (or FCLK), the subsequent bus access is started from the
ICLK cycle following the completion of the access to the peripheral functions. Therefore, the access cycles are described
on an ICLK basis.

In the external bus control unit, the sum of the number of bus cycles for internal main bus 1 and the number of divided
clock synchronization cycles will be one cycle of BCLK at a maximum. Therefore, one BCLK is added to the number of
access cycles shown inTable 4.1.

Note 1. This applies to the number of cycles when the access from the CPU does not conflict with the instruction fetching
to the external memory or bus access from the different bus master (DMAC or DTC).

(4) Notes on Sleep Mode and Mode Transitions

During sleep mode or mode transitions, do not write to the registers related to system control (indicated by 'SYSTEM' in
the Module Symbol column in Table 4.1, List of /O Registers (Address Order)).

(5) Restrictions in Relation to RMPA and String-Manipulation Instructions

The allocation of data to be handled by RMPA or string-manipulation instructions to 1/O registers is prohibited, and
operation is not guaranteed if this restriction is not observed.
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RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (20 / 67)
) Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 9E24h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL2 32 32 4,5 PCLKB 2, 3ICLK QSPI
2
0008 9E28h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL3 32 32 4,5 PCLKB 2,3ICLK QSPI
3
0008 AOOOh | SCIO Serial Mode Register SMR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A0O01h |SCIO Bit Rate Register BRR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A0O02h |SCIO Serial Control Register SCR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A0O03h |SCIO Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A004h [ SCIO Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A0O5h | SCI0 Receive Data Register RDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A0O6h | SCIO Smart Card Mode Register SCMR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A0OO7h | SCIO Serial Extended Mode Register SEMR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A0O08h | SCIO Noise Filter Setting Register SNFR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A0O0OSh | SCIO 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOAh | SCIO 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOBh | SCIO 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOCh |SCI0 12C Status Register SISR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOODh | SCIO SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOEh | SCIO Transmit Data Register H TDRH 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOOFh | SCIO Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOOEh [ SCIO Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 A010h |[SCIO Receive Data Register H RDRH 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A011h |SCIO Receive Data Register L RDRL 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A0O10h |SCIO Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 A0O12h |SCIO Modulation Duty Register MDDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A0O20h |SCI1 Serial Mode Register SMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A021h |SCI1 Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A022h |SCI1 Serial Control Register SCR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A023h | SCI1 Transmit Data Register TDR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A024h |SCI1 Serial Status Register SSR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A025h | SCI1 Receive Data Register RDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A026h |SCI1 Smart Card Mode Register SCMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A027h |SCI1 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (31/67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 COEDh |PORTD |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COEEh |PORTE |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COFOh | PORTG | Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C100h |MPC CS Output Enable Register PFCSE 8 8 2,3PCLKB 2 ICLK MPC
0008 C102h |MPC CS Output Pin Select Register 0 PFCSSO0 8 8 2,3 PCLKB 2ICLK MPC
0008 C103h |MPC CS Output Pin Select Register 1 PFCSS1 8 8 2, 3 PCLKB 2ICLK MPC
0008 C104h |MPC Address Output Enable Register 0 PFAOEO 8 8 2,3 PCLKB 2 ICLK MPC
0008 C105h |MPC Address Output Enable Register 1 PFAOE1 8 8 2, 3 PCLKB 2ICLK MPC
0008 C106h |MPC External Bus Control Register 0 PFBCRO 8 8 2,3PCLKB 2 ICLK MPC
0008 C107h |MPC External Bus Control Register 1 PFBCR1 8 8 2,3 PCLKB 2ICLK MPC
0008 C10Eh |MPC Ethernet Control Register PFENET 8 8 2,3 PCLKB 2ICLK MPC
0008 C11Fh |MPC Write-Protect Register PWPR 8 8 2,3PCLKB 2 ICLK MPC
0008 C140h |MPC P00 Pin Function Control Register POOPFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C141h |MPC P01 Pin Function Control Register PO1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C142h |MPC P02 Pin Function Control Register PO2PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C143h |MPC P03 Pin Function Control Register PO3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C145h |MPC P05 Pin Function Control Register PO5PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C147h |MPC P07 Pin Function Control Register PO7PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C148h |MPC P10 Pin Function Control Register P10PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C149h |MPC P11 Pin Function Control Register P11PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C14Ah |MPC P12 Pin Function Control Register P12PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Bh |MPC P13 Pin Function Control Register P13PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Ch |MPC P14 Pin Function Control Register P14PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C14Dh |MPC P15 Pin Function Control Register P15PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C14Eh |MPC P16 Pin Function Control Register P16PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C14Fh |MPC P17 Pin Function Control Register P17PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C150h |MPC P20 Pin Function Control Register P20PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C151h |MPC P21 Pin Function Control Register P21PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C152h |MPC P22 Pin Function Control Register P22PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C153h |MPC P23 Pin Function Control Register P23PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C154h |MPC P24 Pin Function Control Register P24PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C155h |MPC P25 Pin Function Control Register P25PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C156h |MPC P26 Pin Function Control Register P26PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C157h |MPC P27 Pin Function Control Register P27PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C158h |MPC P30 Pin Function Control Register P30PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C159h |MPC P31 Pin Function Control Register P31PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C15Ah |MPC P32 Pin Function Control Register P32PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C15Bh |MPC P33 Pin Function Control Register P33PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C15Ch |MPC P34 Pin Function Control Register P34PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C160h |MPC P40 Pin Function Control Register P40PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C161h |MPC P41 Pin Function Control Register P41PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C162h |MPC P42 Pin Function Control Register P42PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C163h |MPC P43 Pin Function Control Register P43PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C164h |MPC P44 Pin Function Control Register P44PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C165h |MPC P45 Pin Function Control Register P45PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C166h |MPC P46 Pin Function Control Register P46PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C167h |MPC P47 Pin Function Control Register PA7PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C168h |MPC P50 Pin Function Control Register P50PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C169h |MPC P51 Pin Function Control Register P51PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C16Ah |MPC P52 Pin Function Control Register P52PFS 8 8 2,3 PCLKB 2 ICLK MPC
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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 1/0O Registers (Address Order) (48 / 67)
Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000C 1406h |MTU2 | Timer Counter TCNT 16 16 5,6 PCLKA 2,3ICLK MTU3a
000C 1408h |MTU2 |Timer General Register A TGRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 140Ah |MTU2 |Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 140Ch |MTU2 [Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1600h |MTU8 | Timer Control Register TCR 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1601h |[MTU8 |[Timer Mode Register 1 TMDR1 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1602h |MTU8 |Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1603h |MTU8 |[Timer I/O Control Register L TIORL 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1604h |MTU8 | Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1606h |MTU8 | Timer Control Register 2 TCR2 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1608h |MTU8 |Timer Counter TCNT 32 32 5,6 PCLKA 2,3ICLK MTU3a
000C 160Ch |MTU8 |Timer General Register A TGRA 32 32 5, 6 PCLKA 2,3ICLK MTU3a
000C 1610h |MTU8 | Timer General Register B TGRB 32 32 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1614h |MTU8 |Timer General Register C TGRC 32 32 5,6 PCLKA 2,3ICLK MTU3a
000C 1618h |MTU8 |Timer General Register D TGRD 32 32 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A00h |MTU6 |Timer Control Register TCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A01h |MTU7 |Timer Control Register TCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A02h |[MTU6 | Timer Mode Register 1 TMDR1 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A03h |MTU7 | Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A04h |MTU6 |Timer I/O Control Register H TIORH 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A05h |MTU6 |Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A06h |MTU7 |Timer I/O Control Register H TIORH 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A07h |MTU7 |[Timer I/O Control Register L TIORL 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A08h |MTU6 |Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A09h |MTU7 |[Timer Interrupt Enable Register TIER 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A0Ah |MTU Timer Output Master Enable Register B TOERB 8 8 5,6 PCLKA 2,3ICLK MTU3a
000C 1A0Eh |MTU Timer Output Control Register 1B TOCR1B 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1AOFh |MTU Timer Output Control Register 2B TOCR2B 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A10h |MTU6 |Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A12h |MTU7 |Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A14h |MTU Timer Cycle Data Register B TCDRB 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A16h |MTU Timer Dead Time Data Register B TDDRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A18h |MTU6 |Timer General Register A TGRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A1Ah |MTU6 |Timer General Register B TGRB 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A1Ch |[MTU7 |[Timer General Register A TGRA 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A1Eh |MTU7 |Timer General Register B TGRB 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A20h |MTU Timer Subcounter B TCNTSB 16 16 5,6 PCLKA 2,3ICLK MTU3a
000C 1A22h |MTU Timer Cycle Buffer Register B TCBRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A24h |MTU6 |Timer General Register C TGRC 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A26h |MTU6 |Timer General Register D TGRD 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A28h |MTU7 |Timer General Register C TGRC 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A2Ah |MTU7 |[Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A2Ch |MTU6 |Timer Status Register TSR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A2Dh |MTU7 |Timer Status Register TSR 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A30h |MTU Timer Interrupt Skipping Set Register 1B TITCR1B 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A31h |MTU Timer Interrupt Skipping Counter 1B TITCNT1B 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A32h |MTU Timer Buffer Transfer Set Register B TBTERB 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A34h |MTU Timer Dead Time Enable Register B TDERB 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A36h |MTU Timer Output Level Buffer Register B TOLBRB 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1A38h |MTU6 |Timer Buffer Operation Transfer Mode Register TBTM 8 8 5,6 PCLKA 2,3ICLK MTU3a
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RX71M Group

5. Electrical Characteristics

5.3.5 Bus Timing

Table 5.21 Bus 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,

ICLK = 8 to 240 MHz, PCLKA = 8 to 120 MHz, PCLKB = BCLK = SDCLK = 8 to 60 MHz, T, = TOpr
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.

Item Symbol Min. Max. Unit Test Conditions

Address delay time tap — 125 ns Figure 5.16 to
Byte control delay time tecp — 12.5 ns Figure 5.21
CS# delay time tcsp — 12.5 ns

ALE delay time tALED — 125 ns

RD# delay time trRsD — 125 ns

Read data setup time trRDS 12.5 — ns

Read data hold time trRDH 0 — ns

WR# delay time twrD — 12.5 ns

Write data delay time twob — 12.5 ns

Write data hold time twpH 0 — ns

WAIT# setup time twTs 125 — ns Figure 5.22
WAIT# hold time tWTH 0 — ns

Address delay time 2 (SDRAM) taD2 1 12.5 ns Figure 5.23
CS# delay time 2 (SDRAM) tcspe 1 12.5 ns

DQM delay time (SDRAM) tbomp 1 12.5 ns

CKE delay time (SDRAM) tckeD 1 125 ns

Read data setup time 2 (SDRAM) trRDS2 10 — ns

Read data hold time 2 (SDRAM) tRDH2 0 — ns

Write data delay time 2 (SDRAM) twop2 — 125 ns

Write data hold time 2 (SDRAM) tWDH2 1 — ns

WE# delay time (SDRAM) twep 1 12.5 ns

RAS# delay time (SDRAM) tRASD 1 125 ns

CAS# delay time (SDRAM) tcasp 1 125 ns
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RX71M Group
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RX71M Group 5. Electrical Characteristics

SDRAM command MRS
SDCLK pin _l_\_7l_\_
P _7
tAD: tAD:
A18 to AO i i
tAD: t AD:

AP*1 % %

tespz tcspz

SDCS# ;l§ ;‘Z

trasD trasD

RAS# ;l§ ;‘Z

tcasp tcasp

CAS# ;lq ;‘[

twep twep

WE# ;lg ;‘Z

(High)
CKE
DQMn
(Hi-2)
D31 to DO
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.28 SDRAM Space Mode Register Set Bus Timing

R01DS0249EJ0100 Rev.1.00 RENESAS Page 169 of 228
Jan 15, 2015



RX71M Group

5. Electrical Characteristics

SDRAM command

SDCLK pin

A18 to AO
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SDCS#
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CKE
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D31 to DO
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Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.29 SDRAM Space Self-Refresh Bus Timing
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RSPI Simple SPI
tro
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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)
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Figure 550 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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RX71M Group 5. Electrical Characteristics

Table 5.35 QSPI Timing
Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.71t0 3.6 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 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.

Item Symbol Min. Max. Unit*1 Corrc?ifitons
QSPI | QSPCLK clock cycle toscyc 2 4080 tpBeyc Figure 5.53
Data input setup time tsy 6.5 — ns Figure 5.54,
Data input hold time tn 5 — ns Figure 5.55
SS setup time tLEAD 15 8.5 toscyc
SS hold time tLaG 1 8 toscyc
Data output delay time top — 10.0 ns
Data output hold time ton -5 — ns
Successive transmission delay time tro 1 8 toscyc

Note 1. tpgcyc: PCLKB cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.
For the QSPI interface, the AC portion of the electrical characteristics is measured for each group.

QSPCLK
output

tQScyc

Figure 5.53 QSPI Clock Timing
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Figure 5.54  Transmit/Receive Timing (CPHA = 0)
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RX71M Group 5. Electrical Characteristics

5.12 Boundary Scan

Table 5.56 Boundary Scan Characteristics
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr =2.710 3.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA = AVCC_USBA=3.01t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA =AVSS USBA=0V,
Ta=Topr
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
Item Symbol Min. Typ. Max. Unit Conditions

TCK clock cycle time trekeye 100 — — ns Figure 5.90
TCK clock high pulse width trekH 45 — — ns

TCK clock low pulse width treke 45 — — ns

TCK clock rise time trekr — — 5 ns

TCK clock fall time treks — — 5 ns

TRST# pulse width trrRsTW 20 — — trckeye | Figure 5.91
TMS setup time trmss 20 — — ns Figure 5.92
TMS hold time trMsH 20 — — ns

TDI setup time trois 20 — — ns

TDI hold time tTDlH 20 — — ns

TDO data delay time trpop — — 40 ns

trekeye
trekn
treks
TCK -
N
trexe trekr
Figure 5.90 Boundary Scan TCK Timing
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< >
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Figure 5.91 Boundary Scan TRST# Timing
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