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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,
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range of applications.
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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 1.4 Pin Functions (2/8)
Classifications Pin Name 1/0 Description
Bus control RD# Output  Strobe signal which indicates that reading from the external bus
interface space is in progress
WR# Output  Strobe signal which indicates that writing to the external bus
interface space is in progress, in 1-write strobe mode
WRO# to WR3# Output  Strobe signals which indicate that either group of data bus pins
(D7 to DO, D15 to D8, D23 to D16 and D31 to D24) is valid in
writing to the external bus interface space, in byte strobe mode
BCO# to BC3# Output  Strobe signals which indicate that either group of data bus pins
(D7 to DO, D15 to D8, D23 to D16 and D31 to D24) is valid in
access to the external bus interface space, in 1-write strobe
mode
ALE Output  Address latch signal when address/data multiplexed bus is
selected
WAIT# Input Input pin for wait request signals in access to the external space
CSO0# to CS7# Output  Select signals for CS areas
CKE Output SDRAM clock enable signal
SDCS# Output SDRAM chip select signal
RAS# Output SDRAM row address strobe signal
CAS# Output SDRAM column address strove signal
WE# Output SDRAM write enable pin
DQMO to DQM3 Output SDRAM I/O data mask enable signals
EXDMA controller EDREQO, EDREQ1 Input External DMA transfer request pins
EDACKO, EDACK1 Output  Single address transfer acknowledge signals
Interrupt NMI Input Non-maskable interrupt request pin
IRQO to IRQ15 Input Maskable interrupt request pins
Multi-function timer pulse  MTIOCOA, MTIOCOB /10 The TGRAO to TGRDO input capture input/output compare
unit 3 MTIOCOC, MTIOCOD output/PWM output pins
MTIOC1A, MTIOC1B /0 The TGRA1 and TGRBL1 input capture input/output compare
output/PWM output pins
MTIOC2A, MTIOC2B 1/0 The TGRA2 and TGRB2 input capture input/output compare
output/PWM output pins
MTIOC3A, MTIOC3B /0 The TGRA3 to TGRD3 input capture input/output compare
MTIOC3C, MTIOC3D output/PWM output pins
MTIOC4A, MTIOC4B 1/0 The TGRA4 to TGRD4 input capture input/output compare
MTIOC4C, MTIOC4D output/PWM output pins
MTIC5U, MTIC5V Input The TGRUS5, TGRV5, and TGRWS5 input capture input/dead
MTIC5W time compensation input pins
MTIOC6A, MTIOC6B 1/0 The TGRAG6 to TGRD6 input capture input/output compare
MTIOC6C, MTIOC6D output/PWM output pins
MTIOC7A, MTIOC7B 1/0 The TGRA7 to TGRD7 input capture input/output compare
MTIOC7C, MTIOC7D output/PWM output pins
MTIOC8A, MTIOC8B 1/0 The TGRAS8 to TGRDS input capture input/output compare
MTIOC8C, MTIOC8D output/PWM output pins
MTCLKA, MTCLKB Input Input pins for external clock signals or for phase counting mode
MTCLKC, MTCLKD clock signals
Port output enable 3 POEO#, POE4#, POES8H#, Input Input pins for request signals to place the MTU or GPT in the
POE10#, POE11# high impedance state
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RX71M Group 1. Overview
A B c D E F G H J K L M N P R
15| PE2 PE3 P70 P65 P67 Vvss | vcc | PG7 PA6 PBO P72 PB4 vss | vcc PC1 | 15
14| PE1 PEO VSS PE7 PG3 PAO PAl 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 PE5 PE6 P66 PG5 PA4 PA5S 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 Group P50 P51 P52 P53 | 9
8| P94 PD1 PD2 VSS (i;gicl)r;ll-l?_?:(;é-,ﬁ\) \ngg; \(JSSSBIE P10 P11 | 8
7| vss | pez | poo | Pos (Upper Perspective View)  |usea |vsse jusea |usea |,
o| ve | v | oo | e e el el et B
5| P46 P47 P45 P44 VUCSCB— P12 UiBPO— USD?AO— 5
4| P42 P41 P43 P00 VSS [BSCANP| PF4 P35 PF3 PF1 P25 P86 P15 P14 P13 | 4
3|VREFLO| P40 |VREFHO| P03 PF5 PJ3 szlo RES# | P34 PF2 PFO P24 P22 P87 P16 | 3
2| AvccOo| PO7 |AvVCCl| P02 | EMLE | VCL |[XCOUT| VvSs | vcc P32 P30 P26 P23 P17 P20 | 2
1| AVSSO | PO5 | AVSS1 | PO1 PJ5 | VBATT | XCIN | XTAL | EXTAL | P33 P31 P27 vcec | 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 1.4 Pin Assignment (176-Pin LFBGA)
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RX71M Group

1. Overview

RX71M Group
PTLGO0100JA-A (100-Pin TFLGA)
(Upper Perspective View)
A B C D E F G H J K

10 PE2 PE3 PE4 PAO PA3 VSsS vce PB7 PC1 PC2 10

9 PE1 PD7 PES5 PA1 PA5 PA7 PB1 PB6 PCO PC3 9

8 PEO PD6 PD5 PE7 PA4 PBO PB4 PC6 PC4 PC5 8

7 PD4 PD3 PD2 PE6 PA6 PB2 PB5 PC7 P50 P51 7
VCC_ USBO_

6 PDO PD1 P47 P46 PA2 PB3 P52 P54 USB DP 6
\%

5 P43 P44 P42 P45 P41 P12 P53 P55 SS_ USBO_ 5
USB DM

4| VREFLO P40 VREFHO | VBATT P34 P32 P27 P15 P13 P14 4

MD/
3 P07 AVCCO PJ3 RES# P35 P30 P16 P17 P20 3
FINED
2| AVCC1 | AVSSO | AVSS1 | XCOUT VSS \Yole P31 P25 P21 P22 2
1 P05 EMLE VCL XCIN XTAL EXTAL P33 P26 P24 P23 1
A B C D E F G H J K
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.9, List of
Pin and Pin Functions (100-Pin TFLGA).

Figure 1.8

Pin Assignment (100-Pin TFLGA)
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RX71M Group 1. Overview
Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (1/5)
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
Al AVSS0
A2 Po7 IRQ15 ADTRGO#
A3 P40 IRQ8-DS | ANOOO
A4 P42 IRQ10- ANO002
DS
A5 P45 IRQ13- ANO005
DS
A6 P90 Al6 TXD7/SMOSI7/SSDA7 AN114
A7 P92 A18 POE4# RXD7/SMISO7/SSCL7 AN116
A8 PD2 D2[A2/D2] MTIOCA4D/ CRX0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
QlO2-B
A9 PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO0-B/ IRQ6 AN106
POE4# SDHI_DO0-B/
QIO0-B/
QMO-B
A10 VSS
All P62 CS2#/RAS#H
Al2 PE1 D9[A9/D9] MTIOC4C/MTIOC3B/ | TXD12/SMOSI12/ MMC_D5-B ANEX1
GTIOC1B-A/PO18 SSDA12/TXDX12/
SIOX12/SSLB2-B
Al13 PE3 D11[A11/D11] MTIOC4B/ CTS12#/RTS12#/ MMC_D7-B AN101
GTIOC2A-A/PO26/ SS12#/ETO_ERXD3/
POES8#/TOC3
Bl AVCC1
B2 AvVCCO
B3 P05 IRQ13 DAl
B4 VREFLO
B5 P43 IRQ11-DS | ANOO3
B6 P47 IRQ15- ANO07
DS
B7 P91 Al7 SCK7 AN115
B8 PDO DO[AQ/DO] GTIOC1B-E/POE4# IRQO AN108
B9 PD4 DA[A4/DA4] MTIOC8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QSSL-B
B10 VCC
B11 P61 CS1#/SDCS#
B12 PE2 D10[A10/D10] | MTIOC4A/ RXD12/SMISO12/ MMC_D6-B IRQ7-DS | AN100
GTIOCOB-A/PO23/ SSCL12/RXDX12/
TIC3 SSLB3-B
B13 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ | ETO_ERXD2/SSLBO-B AN102
GTIOC1A-A/PO28
C1 AVSS1
c2 P02 TMCI1 SCK6 IRQ10 AN120
C3 VREFHO
C4 P41 IRQ9-DS | ANOO1
C5 P46 IRQ14- ANO006
DS
C6 VSS
Cc7 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
C8 PD3 D3[A3/D3] MTIOC8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES8#/ SDHI_D3-B/
TOC2 QIO3-B
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RX71M Group

1. Overview

Table 1.8 List of Pin and Pin Functions (144-Pin LQFP) (1/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
144-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LQFP Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
1 AVSS0
2 P05 IRQ13 DAl
3 AVCC1
4 P03 IRQ11 DAO
5 AVSS1
6 P02 TMCI1 SCK6 IRQ10 AN120
7 PO1 TMCIO RXD6/SMISO6/SSCL6 IRQ9 AN119
8 P00 TMRIO TXD6/SMOSI6/SSDA6 IRQ8 AN118
9 PF5 IRQ4
10 EMLE
11 PJ5 POES8#
12 VSS
13 PJ3 EDACK1 MTIOC3C ETO_EXOUT/CTS6#/
RTS6#/CTSO#/RTSO0#/
SS6#/SS0#
14 VCL
15 VBATT
16 MD/FINED
17 XCIN
18 XCOUT
19 RES
20 XTAL P37
21 VSS
22 EXTAL P36
23 VCC
24 P35 NMI
25 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO/ IRQ4
PO12/POE10# ETO_LINKSTA
26 P33 EDREQ1 MTIOCOD/TIOCDO/ RXD6/RXD0O/SMISO6/ | PCKO IRQ3-DS
TMRI3/PO11/POE4#/ | SMISO0/SSCL6/
POE11# SSCLO/CRX0
27 P32 MTIOCOC/TIOCCO/ TXD6/TXDO/SMOSI6/ | VSYNC IRQ2-DS
TMO3/PO10/ SMOSIO/SSDA6/
RTCOUT/RTCIC2/ SSDAOQ/CTX0/
POEO#/POE10# USBO_VBUSEN
28 T™MS P31 MTIOC4D/TMCI2/ CTS1#/RTS1#/SS1#/ IRQ1-DS
PO9/RTCIC1 SSLBO-A
29 TDI P30 MTIOC4B/TMRI3/ RXD1/SMISO1/ IRQO-DS
PO8/RTCICO/POES8# | SSCL1/MISOB-A
30 TCK P27 CS7# MTIOC2B/TMCI3/PO7 | SCK1/RSPCKB-A
31 TDO P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/
SSDA1/MOSIB-A
32 P25 CS5#/ MTIOC4C/MTCLKB/ RXD3/SMISO3/ HSYNC ADTRGO#
EDACK1 TIOCA4/PO5 SSCL3/SSIDATAL
33 P24 CS4a#/ MTIOC4A/MTCLKA/ SCK3/ PIXCLK
EDREQ1 TIOCB4/TMRI1/PO4 USBO_VBUSEN/
SSISCK1
34 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO0#/ PIXD7
GTIOCOA-B/TIOCD3/ | SMOSI3/SS0#/
PO3 SSDAB3/SSISCKO
35 P22 EDREQO MTIOC3B/MTCLKC/ SCKO0/ PIXD6
GTIOC1A-B/TIOCC3/ | USBO_OVRCURB/
TMOO0/PO2 AUDIO_MCLK
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RX71M Group

2.CPU

2. CPU

b71

Figure 2.1 shows register set of the CPU.
General-purpose register Control register
b31 bo b3l b0
RO (SP)* ISP (Interrupt stack pointer)
R1 USP (User stack pointer)
R2
| INTB (Interrupt table register) |
R3
R4 | PC (Program counter) |
R5
R6 | PSW (Processor status word) |
R7 [ BPC (Backup PC) |
R8
o [ BPSW (Backup PSW) |
R10 | FINTV (Fast interrupt vector register) |
R11
R12 | FPSW (Floating-point status word) |
R13 | EXTB (Exception table register) |
R14
R15
DSP instruction register
b0
ACCO (Accumulator 0) |
ACC1 (Accumulator 1) |
Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according to
the value of the U bit in the PSW.

Figure 2.1

Register Set of the CPU

R01DS0249EJ0100 Rev.1.00
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RX71M Group

3. Address Space

3. Address Space

3.1

Address Space

This MCU has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Ghytes is possible, and this contains both program and data areas.
Figure 3.1 shows the memory maps in the respective operating modes. Accessible areas will differ according to the

operating mode and states of control bits.

0000 0000h

0008 0000h
000A 4000h
000A 6000h
0010 0000h
0011 0000h
0012 0040h
0012 0070h
007E 0000h
007F 0000h
007F 8000h
007F 9000h

007F E000Oh
0080 0000h
00FF 8000h

0100 0000h

FEFF FOOOh

FF00 0000h

FF7F 8000h

FF80 0000h

FFCO0 0000h

FFFF FFFFh

Single-chip mode*!

on-chip RAM % ™®

Peripheral I/O registers

Standby RAM

Peripheral I/O registers
On-chip ROM
(data flash memory)

Reserved area*®

On-chip ROM (option-setting memory)

Reserved area*®

On-chip ROM (write only)*2

Reserved area*®

FCU-RAM area**

Reserved area*®

Peripheral 1/O register

Reserved area*®

ECC-RAM

Reserved area*?

On-chip ROM (FCU firmware)
(read only)**

Reserved area*®

On-chip ROM (user boot)
(read only)

Reserved area*?

On-chip ROM (program ROM)
(read only)*?

0000 0000h

0008 0000h
000A 4000h
000A 6000h
0010 0000h

0011 0000h
0012 0040h
0012 0070h
007E 0000h
007F 0000h
007F 8000h
007F 9000h

007F E000h
0080 0000h
00FF 8000h

0100 0000h

0800 0000h

1000 0000h

FEFF FOOOh

FF00 0000h

FF7F 8000h

FF80 0000h

FFCO 0000h

FFFF FFFFh

On-chip ROM enabled
extended mode

On-chip RAM 27

Peripheral I/O registers

Standby RAM

Peripheral I/O registers
On-chip ROM
(data flash memory)

Reserved area*®

On-chip ROM (option-setting memory)

Reserved area*®

On-chip ROM (write only)*2

Reserved area*?

FCU-RAM area**

Reserved area*®

Peripheral I/0 register

Reserved area*?

ECC-RAM

External address space
CS area)

External address space
(SDRAM area)

~ Reserved area*? s

On-chip ROM (FCU firmware)
(read only)**

Reserved area*?

On-chip ROM (user boot)
(read only)

Reserved area*®

On-chip ROM (program ROM)
(read only)*2

On-chip ROM disabled
extended mode

0000 0000h

. 2,45
On-chip RAM

0008 0000h

Peripheral 1/0 registers

000A 4000h

Standby RAM

000A 6000h
0010 0000h

Peripheral I/O registers

Reserved area*?

00FF 8000h

ECC-RAM

0100 0000h

. External address space
r CS area) 1

0800 0000h

External address space
(SDRAM area)

1000 0000h

~ Reserved area*? -

FF00 0000h

External address space

FFFF FFFFh

Note 1. The address space in boot mode and user boot mode/USB boot mode is the same as the address space in single-chip
mode.
Note 2. The capacity of ROM/RAM differs depending on the products.

Code Data
Flash Flash
Memory Memory RAM
Capacity Address Capacity  Address Capacity  Address
4 Mbytes FFCO 0000h to FFFF FFFFh 64 Kbytes 0010 0000h to 0010 FFFFh 512 0000 0000h to 0007 FFFFh
Kbyt
3 Mbytes  FFDO 0000h to FFFF FFFFh vies
2.5 Mbytes FFD8 0000h to FFFF FFFFh
2 Mbytes  FFEO 0000h to FFFF FFFFh
Note 3. Reserved areas should not be accessed.
Note 4. The FCU-RAM and the on-chip ROM (FCU firmware) are reserved in products that do not include the FCU-RAM. For
details on the FCU, see section 63, Flash Memory, in the User's Manual: Hardware.
Note 5. When MEMWAIT = 1, access to addresses in the range from 0004 0000h to 0007 FFFFh of the on-chip RAM space and
to the on-chip ROM area (program ROM) takes two cycles whether for reading or writing.
Figure 3.1 Memory Map in Each Operating Mode
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (17 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 8510h |MMCIF |Command Control Register CECMDCTRL 32 32 2, 3 PCLKB 2 ICLK MMCIF
0008 8514h |MMCIF |Transfer Block Setting Register CEBLOCKSE 32 32 2,3 PCLKB 2 ICLK MMCIF
T
0008 8518h MMCIF | Clock Control Register CECLKCTRL 32 32 2, 3 PCLKB 2ICLK MMCIF
0008 851Ch |MMCIF |Buffer Access Setting Register CEBUFACC 32 32 2, 3 PCLKB 2 ICLK MMCIF
0008 8520h |MMCIF |Response Register 3 CERESP3 32 32 2,3 PCLKB 2ICLK MMCIF
0008 8524h MMCIF [Response Register 2 CERESP2 32 32 2, 3PCLKB 2ICLK MMCIF
0008 8528h | MMCIF |Response Register 1 CERESP1 32 32 2, 3PCLKB 2 ICLK MMCIF
0008 852Ch |MMCIF |Response Register 0 CERESPO 32 32 2,3 PCLKB 2ICLK MMCIF
0008 8530h MMCIF [CMD12 Response Register CERESPCM 32 32 2,3 PCLKB 2ICLK MMCIF
D12
0008 8534h MMCIF |Data Register CEDATA 32 32 2, 3PCLKB 2ICLK MMCIF
0008 853Ch |MMCIF |Boot Operation Setting Register CEBOOT 32 32 2,3PCLKB 2 ICLK MMCIF
0008 8540h | MMCIF |[Interrupt status Flag Register CEINT 32 32 2, 3 PCLKB 2ICLK MMCIF
0008 8544h |MMCIF |Interrupt request Enable Register CEINTEN 32 32 2,3 PCLKB 2 ICLK MMCIF
0008 8548h MMCIF | Status Register 1 fEHOSTSTS 32 32 2,3 PCLKB 2ICLK MMCIF
0008 854Ch |MMCIF |Status Register 2 gEHOSTSTS 32 32 2,3 PCLKB 2ICLK MMCIF
0008 8570h | MMCIF | MMC Detection and Port Control Register CEDETECT 32 32 2,3PCLKB 2 ICLK MMCIF
0008 8574h |MMCIF | Special Mode Setting Register CEADDMOD 32 32 2, 3PCLKB 2 ICLK MMCIF
E
0008 857Ch |MMCIF |Version Register CEVERSION 32 32 2,3 PCLKB 2ICLK MMCIF
0008 9000h | S12AD |A/D Control Register ADCSR 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9004h | S12AD |A/D Channel Select Register AO ADANSAO 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9008h [ S12AD AID—_Convened Value Addition/Average Mode Select |ADADSO 16 16 2, 3 PCLKB 2ICLK S12ADC
Register 0
0008 900Ch |S12AD |[A/D-Converted Value Addition/Average Count Select | ADADC 8 8 2, 3 PCLKB 2ICLK S12ADC
Register
0008 900Eh |S12AD |[A/D Control Extended Register ADCER 16 16 2,3PCLKB 2ICLK S12ADC
0008 9010h | S12AD |A/D Start Trigger Select Register ADSTRGR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9014h | S12AD |A/D Channel Select Register BO ADANSBO 16 16 2, 3PCLKB 2ICLK S12ADC
0008 9018h | S12AD |A/D Data Duplication Register ADDBLDR 16 16 2,3PCLKB 2 ICLK S12ADC
0008 901Eh |S12AD |A/D Self-Diagnosis Data Register ADRD 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9020h | S12AD |A/D Data Register 0 ADDRO 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9022h | S12AD |A/D Data Register 1 ADDR1 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9024h S12AD |A/D Data Register 2 ADDR2 16 16 2,3PCLKB 2ICLK S12ADC
0008 9026h | S12AD |A/D Data Register 3 ADDR3 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9028h | S12AD |[A/D Data Register 4 ADDR4 16 16 2,3 PCLKB 2ICLK S12ADC
0008 902Ah | S12AD |A/D Data Register 5 ADDRS5 16 16 2,3 PCLKB 2ICLK S12ADC
0008 902Ch |S12AD |[A/D Data Register 6 ADDRG6 16 16 2,3 PCLKB 2ICLK S12ADC
0008 902Eh |S12AD |[A/D Data Register 7 ADDR7 16 16 2,3PCLKB 2ICLK S12ADC
0008 9060h | S12AD |A/D Sampling State Register 0 ADSSTRO 8 8 2, 3 PCLKB 2ICLK S12ADC
0008 9066h | S12AD |[A/D Sample and Hold Circuit Control Register ADSHCR 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9073h | S12AD |A/D Sampling State Register 1 ADSSTR1 8 8 2, 3 PCLKB 2ICLK S12ADC
0008 9074h | S12AD |A/D Sampling State Register 2 ADSSTR2 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9075h | S12AD |A/D Sampling State Register 3 ADSSTR3 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9076h | S12AD |A/D Sampling State Register 4 ADSSTR4 8 8 2, 3 PCLKB 2 ICLK S12ADC
0008 9077h | S12AD |A/D Sampling State Register 5 ADSSTR5 8 8 2,3PCLKB 2 ICLK S12ADC
0008 9078h | S12AD |A/D Sampling State Register 6 ADSSTR6 8 8 2, 3 PCLKB 2ICLK S12ADC
0008 9079h | S12AD |A/D Sampling State Register 7 ADSSTR7 8 8 2, 3PCLKB 2ICLK S12ADC
0008 907Ah | S12AD |A/D Disconnection Detection Control Register ADDISCR 8 8 2,3 PCLKB 2 ICLK S12ADC
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Table 4.1 List of 1/0O Registers (Address Order) (18 / 67)
Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 907Ch |S12AD |A/D »Sample—and—HoId Circuit Operating Mode Select |ADSHMSR 8 8 2, 3 PCLKB 2 ICLK S12ADC
Register
0008 9080h | S12AD |[A/D Group Scan Priority Control Register ADGSPCR 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9084h | S12AD |A/D Data Duplication Register A ADDBLDRA 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9086h |S12AD |[A/D Data Duplication Register B ADDBLDRB 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9090h | S12AD |A/D Compare Control Register ADCMPCR 8 8 2,3PCLKB 2 ICLK S12ADC
0008 9094h  [S12AD |[A/D Compare Channel Select Register 0 QDCMPANSR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9098h | S12AD |A/D Compare Level Register O ADCMPLRO 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 909Ch |S12AD |A/D Compare Data Register O ADCMPDRO 16 16 2,3 PCLKB 2 ICLK S12ADC
0008 909Eh |S12AD |A/D Compare Data Register 1 ADCMPDR1 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 90A0h | S12AD |[A/D Compare Status Register O ADCMPSRO 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9100h | S12AD1 | A/D Control Register ADCSR 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9104h | S12AD1 | A/D Channel Select Register AO ADANSAO 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9106h | S12AD1 | A/D Channel Select Register A1 ADANSA1 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9108h | S12AD1 [ A/D-Converted Value Addition/Average Mode Select | ADADSO 16 16 2, 3 PCLKB 2 ICLK S12ADC
Register 0
0008 910Ah | S12AD1 A/D—_Convened Value Addition/Average Mode Select |ADADS1 16 16 2,3 PCLKB 2ICLK S12ADC
Register 1
0008 910Ch | S12AD1 | A/D-Converted Value Addition/Average Count Select | ADADC 8 8 2, 3 PCLKB 2ICLK S12ADC
Register
0008 910Eh | S12AD1 | A/D Control Extended Register ADCER 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9110h S12AD1 | A/D Start Trigger Select Register ADSTRGR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9112h | S12AD1 [ A/D Conversion Extended Input Control Register ADEXICR 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9114h S12AD1 | A/D Channel Select Register BO ADANSBO 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9116h S12AD1 | A/D Channel Select Register B1 ADANSB1 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9118h | S12AD1 | A/D Data Duplication Register ADDBLDR 16 16 2,3 PCLKB 2 ICLK S12ADC
0008 911Ah |S12AD1 | A/D Temperature Sensor Data Register ADTSDR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 911Ch | S12AD1 | A/D Internal Reference Voltage Data Register ADOCDR 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 911Eh | S12AD1 | A/D Self-Diagnosis Data Register ADRD 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9120h | S12AD1 | A/D Data Register 0 ADDRO 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9122h | S12AD1 | A/D Data Register 1 ADDR1 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9124h | S12AD1 | A/D Data Register 2 ADDR2 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9126h S12AD1 | A/D Data Register 3 ADDR3 16 16 2,3PCLKB 2ICLK S12ADC
0008 9128h | S12AD1 | A/D Data Register 4 ADDR4 16 16 2,3 PCLKB 2ICLK S12ADC
0008 912Ah | S12AD1 | A/D Data Register 5 ADDR5 16 16 2, 3PCLKB 2ICLK S12ADC
0008 912Ch |S12AD1 | A/D Data Register 6 ADDRG6 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 912Eh | S12AD1 | A/D Data Register 7 ADDR7 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9130h | S12AD1 | A/D Data Register 8 ADDRS 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9132h | S12AD1 | A/D Data Register 9 ADDR9 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9134h | S12AD1 | A/D Data Register 10 ADDR10 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9136h | S12AD1 | A/D Data Register 11 ADDR11 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9138h | S12AD1 | A/D Data Register 12 ADDR12 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 913Ah | S12AD1 | A/D Data Register 13 ADDR13 16 16 2,3 PCLKB 2ICLK S12ADC
0008 913Ch | S12AD1 |A/D Data Register 14 ADDR14 16 16 2,3 PCLKB 2ICLK S12ADC
0008 913Eh | S12AD1 | A/D Data Register 15 ADDR15 16 16 2,3PCLKB 2ICLK S12ADC
0008 9140h | S12AD1 | A/D Data Register 16 ADDR16 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9142h S12AD1 | A/D Data Register 17 ADDR17 16 16 2, 3PCLKB 2ICLK S12ADC
0008 9144h | S12AD1 | A/D Data Register 18 ADDR18 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9146h | S12AD1 | A/D Data Register 19 ADDR19 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9148h | S12AD1 | A/D Data Register 20 ADDR20 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9160h | S12AD1 | A/D Sampling State Register O ADSSTRO 8 8 2,3 PCLKB 2ICLK S12ADC
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Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 9161h | S12AD1 |A/D Sampling State Register L ADSSTRL 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9170h | S12AD1 |A/D Sampling State Register T ADSSTRT 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9171h | S12AD1 |A/D Sampling State Register O ADSSTRO 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9173h | S12AD1 | A/D Sampling State Register 1 ADSSTR1 8 8 2,3PCLKB 2ICLK S12ADC
0008 9174h | S12AD1 | A/D Sampling State Register 2 ADSSTR2 8 8 2, 3 PCLKB 2ICLK S12ADC
0008 9175h | S12AD1 | A/D Sampling State Register 3 ADSSTR3 8 8 2, 3PCLKB 2ICLK S12ADC
0008 9176h | S12AD1|A/D Sampling State Register 4 ADSSTR4 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9177h | S12AD1 | A/D Sampling State Register 5 ADSSTRS 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9178h | S12AD1 | A/D Sampling State Register 6 ADSSTR6 8 8 2,3PCLKB 2 ICLK S12ADC
0008 9179h | S12AD1 |A/D Sampling State Register 7 ADSSTR7 8 8 2, 3 PCLKB 2ICLK S12ADC
0008 917Ah | S12AD1 | A/D Disconnection Detection Control Register ADDISCR 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9180h | S12AD1 | A/D Group Scan Priority Control Register ADGSPCR 16 16 2,3PCLKB 2 ICLK S12ADC
0008 9184h | S12AD1 | A/D Data Duplication Register A ADDBLDRA 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9186h | S12AD1 | A/D Data Duplication Register B ADDBLDRB 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9190h | S12AD1 | A/D Compare Control Register ADCMPCR 8 8 2, 3 PCLKB 2 ICLK S12ADC
0008 9192h | S12AD1 | A/D Compare Channel Select Extended Register ADCMPANSE 8 8 2,3PCLKB 2ICLK S12ADC
R
0008 9193h | S12AD1 | A/D Compare Level Extended Register ADCMPLER 8 8 2,3PCLKB 2 ICLK S12ADC
0008 9194h | S12AD1 | A/D Compare Channel Select Register 0 S\DCMPANSR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9196h [ S12AD1 [ A/D Compare Channel Select Register 1 /i\DCMPANSR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9198h | S12AD1 | A/D Compare Level Register O ADCMPLRO 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 919Ah | S12AD1 | A/D Compare Level Register 1 ADCMPLR1 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 919Ch | S12AD1 |A/D Compare Data Register 0 ADCMPDRO 16 16 2,3 PCLKB 2ICLK S12ADC
0008 919Eh | S12AD1 | A/D Compare Data Register 1 ADCMPDR1 16 16 2,3PCLKB 2ICLK S12ADC
0008 91A0h | S12AD1|A/D Compare Status Register 0 ADCMPSRO 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 91A2h |S12AD1 [A/D Compare Status Register 1 ADCMPSR1 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 91A4h | S12AD1 | A/D Compare Status Extended Register ADCMPSER 8 8 2,3PCLKB 2 ICLK S12ADC
0008 9EOOh | QSPI QSPI Control Register SPCR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9E01h |QSPI QSPI Slave Select Polarity Register SSLP 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E02h | QSPI QSPI Pin Control Register SPPCR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9EO3h | QSPI QSPI Status Register SPSR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9E04h |QSPI | QSPI Data Register SPDR 32 8,3126, 4,5 PCLKB 2,31CLK QSPI
0008 9E08h [ QSPI QSPI Sequence Control Register SPSCR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E09h | QSPI QSPI Sequence Status Register SPSSR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9EOAh | QSPI QSPI Bit Rate Register SPBR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9EOBh | QSPI QSPI Data Control Register SPDCR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9EOCh |QSPI | QSPI Clock Delay Register SPCKD 8 8 4,5PCLKB 2, 3ICLK QSPI
0008 9EODh | QSPI QSPI Slave Select Negation Delay Register SSLND 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9EOEh | QSPI QSPI Next-Access Delay Register SPND 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E10h | QSPI QSPI Command Register 0 SPCMDO 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E12h |QSPI QSPI Command Register 1 SPCMD1 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E14h | QSPI QSPI Command Register 2 SPCMD2 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E16h [QSPI QSPI Command Register 3 SPCMD3 16 16 4,5 PCLKB 2, 3ICLK QSPI
0008 9E18h | QSPI QSPI Buffer Control Register SPBFCR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E1Ah | QSPI QSPI Buffer Data Count Register SPBDCR 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E1Ch |QSPI 0QSPI Transfer Data Length Multiplier Setting Register | SPBMULO 32 32 4,5 PCLKB 2,3ICLK QSPI
0008 9E20h | QSPI (13SPI Transfer Data Length Multiplier Setting Register | SPBMUL1 32 32 4,5 PCLKB 2, 3ICLK QSPI
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0008 AOBOh | SCI5 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOB1h |SCI5 Receive Data Register L RDRL 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOBOh [ SCI5 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 AOB2h |SCI5 Modulation Duty Register MDDR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOCOh | SCI6 Serial Mode Register SMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOC1h |SCI6 Bit Rate Register BRR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOC2h |[SCI6 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOC3h |SCI6 Transmit Data Register TDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOC4h |SCI6 Serial Status Register SSR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOC5h | SCI6 Receive Data Register RDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOC6h | SCI6 Smart Card Mode Register SCMR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOC7h |SCI6 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOC8h | SCI6 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOC9h | SCI6 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOCAh |SCI6 12C Mode Register 2 SIMR2 8 8 2, 3PCLKB 2 ICLK SClg,
SClh
0008 AOCBh |SCI6 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOCCh |SCl6 12C Status Register SISR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOCDh |SCI6 SPI Mode Register SPMR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOCEh |SCI6 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOCFh |SCI6 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOCEh |SCI6 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 AODOh | SCI6 Receive Data Register H RDRH 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOD1h |SCI6 Receive Data Register L RDRL 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AODOh | SCI6 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 AOD2h |SCI6 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOEOh | SCI7 Serial Mode Register SMR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOE1h |SCI7 Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOE2h |SCI7 Serial Control Register SCR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOE3h |SCI7 Transmit Data Register TDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOE4h | SCI7 Serial Status Register SSR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOE5h | SCI7 Receive Data Register RDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
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000C 1201h |[MTU4 |[Timer Control Register TCR 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1202h |MTU3 |Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1203h |MTU4 | Timer Mode Register 1 TMDR1 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1204h |MTU3 | Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1205h |MTU3 |[Timer I/O Control Register L TIORL 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1206h |MTU4 |[Timer I/O Control Register H TIORH 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1207h |MTU4 |Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1208h |MTU3 | Timer Interrupt Enable Register TIER 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1209h |MTU4 | Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 120Ah |MTU Timer Output Master Enable Register A TOERA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 120Dh |MTU Timer Gate Control Register A TGCRA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 120Eh |MTU Timer Output Control Register 1A TOCR1A 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 120Fh |MTU Timer Output Control Register 2A TOCR2A 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1210h |MTU3 | Timer Counter TCNT 16 16 5,6 PCLKA 2,3ICLK MTU3a
000C 1212h |MTU4 |Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1214h |MTU Timer Cycle Data Register A TCDRA 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1216h |MTU Timer Dead Time Data Register A TDDRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1218h |[MTU3 |[Timer General Register A TGRA 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 121Ah |MTU3 |Timer General Register B TGRB 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 121Ch |[MTU4 |[Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 121Eh |MTU4 |Timer General Register B TGRB 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1220h |MTU Timer Subcounter A TCNTSA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1222h |MTU Timer Cycle Buffer Register A TCBRA 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1224h |MTU3 |Timer General Register C TGRC 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1226h |MTU3 |[Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1228h |MTU4 |Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 122Ah |MTU4 |[Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 122Ch |MTU3 |Timer Status Register TSR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 122Dh |MTU4 |Timer Status Register TSR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1230h |MTU Timer Interrupt Skipping Set Register 1A TITCR1A 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1231h |MTU Timer Interrupt Skipping Counter 1A TITCNT1A 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1232h |MTU Timer Buffer Transfer Set Register A TBTERA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1234h |MTU Timer Dead Time Enable Register A TDERA 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1236h |MTU Timer Output Level Buffer Register A TOLBRA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1238h |MTU3 | Timer Buffer Operation Transfer Mode Register TBTM 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1239h |MTU4 |Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 123Ah |MTU Timer Interrupt Skipping Mode Register A TITMRA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 123Bh |MTU Timer Interrupt Skipping Set Register 2A TITCR2A 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 123Ch |MTU Timer Interrupt Skipping Counter 2A TITCNT2A 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1240h |MTU4 |Timer A/D Converter Start Request Control Register | TADCR 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1244h |MTU4 |Timer A/D Converter Start Request Cycle Set TADCORA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
Register A
000C 1246h |MTU4 |Timer A/D Converter Start Request Cycle Set TADCORB 16 16 5,6 PCLKA 2, 3ICLK MTU3a
Register B
000C 1248h |[MTU4 Timgr A/D Converter Start Request Cycle Set Buffer | TADCOBRA 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
Register A
000C 124Ah [MTU4 Timgr A/D Converter Start Request Cycle Set Buffer | TADCOBRB 16 16 5,6 PCLKA 2, 3ICLK MTU3a
Register B
000C 124Ch |MTU3 [Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 124Dh |MTU4 | Timer Control Register 2 TCR2 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1260h |MTU Timer Waveform Control Register A TWCRA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
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000C 4328h |EPTPC |Timer Cycle Setting Register 2 TMCYCR2 32 32 810 43 PCLKA 210 22 ICLK EPTPCa

000C 432Ch |EPTPC |Timer Pulse Width Setting Register 2 TMPLSR2 32 32 810 43 PCLKA 21022 ICLK EPTPCa

000C 4330h |EPTPC |Timer Start Time Setting Register TMSTTRU3 32 32 810 43 PCLKA 210 22 ICLK EPTPCa

000C 4334h |EPTPC |Timer Start Time Setting Register TMSTTRL3 32 32 810 43 PCLKA 21022 ICLK EPTPCa

000C 4338h |EPTPC |Timer Cycle Setting Register 3 TMCYCR3 32 32 810 43 PCLKA 210 22 ICLK EPTPCa

000C 433Ch |EPTPC |Timer Pulse Width Setting Register 3 TMPLSR3 32 32 810 43 PCLKA 210 22 ICLK EPTPCa

000C 4340h |EPTPC |Timer Start Time Setting Register TMSTTRU4 32 32 810 43 PCLKA 21022 ICLK EPTPCa

000C 4344h |EPTPC |Timer Start Time Setting Register TMSTTRL4 32 32 810 43 PCLKA 210 22 ICLK EPTPCa

000C 4348h |EPTPC |Timer Cycle Setting Register 4 TMCYCR4 32 32 810 43 PCLKA 21022 ICLK EPTPCa

000C 434Ch |EPTPC |Timer Pulse Width Setting Register 4 TMPLSR4 32 32 810 43 PCLKA 21022 ICLK EPTPCa

000C 4350h |EPTPC |Timer Start Time Setting Register TMSTTRUS 32 32 810 43 PCLKA 210 22 ICLK EPTPCa

000C 4354h |EPTPC |Timer Start Time Setting Register TMSTTRL5 32 32 8t0 43 PCLKA 21022 ICLK EPTPCa

000C 4358h |EPTPC |Timer Cycle Setting Register 5 TMCYCR5 32 32 810 43 PCLKA 210 22 ICLK EPTPCa

000C 435Ch |EPTPC |Timer Pulse Width Setting Register 5 TMPLSR5 32 32 810 43 PCLKA 21022 ICLK EPTPCa

000C 437Ch |EPTPC |Timer Start Register TMSTARTR 32 32 8t0 43 PCLKA 210 22 ICLK EPTPCa

000C 4400h |EPTPC [PRC-TC Status Register PRSR 32 32 9, 10 PCLKA 2t05ICLK EPTPCa

000C 4404h |EPTPC |PRC-TC Status Notification Permission Register PRIPR 32 32 9, 10 PCLKA 2t05ICLK EPTPCa

000C 4410h |EPTPC |[Channel 0 Local MAC Address Register PRMACRUO 32 32 9, 10 PCLKA 2to5ICLK EPTPCa

000C 4414h |EPTPC |[Channel 0 Local MAC Address Register PRMACRLO 32 32 9, 10 PCLKA 2t05ICLK EPTPCa

000C 4418h |EPTPC |[Channel 1 Local MAC Address Register PRMACRU1 32 32 9, 10 PCLKA 2t05ICLK EPTPCa

000C 441Ch |EPTPC |[Channel 1 Local MAC Address Register PRMACRL1 32 32 9, 10 PCLKA 2t05ICLK EPTPCa

000C 4420h |EPTPC |Packet Transmission Control Register TRNDISR 32 32 9, 10 PCLKA 2t05ICLK EPTPCa

000C 4430h |EPTPC |Relay Mode Register TRNMR 32 32 9, 10 PCLKA 2to5ICLK EPTPCa

000C 4434h |EPTPC |Cut-Through Transfer Start Threshold Register TRNCTTDR 32 32 9, 10 PCLKA 2t05ICLK EPTPCa

000C 4800h |EPTPC |SYNFP Status Register SYSR 32 32 9to 211 PCLKA 210106 ICLK |EPTPCa
0

000C 4804h |EPTPC |[SYNFP Status Notification Permission Register SYIPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
0

000C 4810h |EPTPC [SYNFP MAC Address Register SYMACRU 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 4814h |EPTPC [SYNFP MAC Address Register SYMACRL 32 32 9 to 211 PCLKA 210106 ICLK  [EPTPCa
0

000C 4818h |EPTPC [SYNFP LLC-CTL Value Register SYLLCCTLR 32 32 9to 211 PCLKA 210106 ICLK  [EPTPCa
0

000C 481Ch |EPTPC [SYNFP Local IP Address Register SYIPADDRR 32 32 9to 211 PCLKA 210106 ICLK  |EPTPCa
0

000C 4840h |EPTPC |[SYNFP Specification Version Setting Register SYSPVRR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 4844h |EPTPC [SYNFP Domain Number Setting Register SYDOMR 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
0

000C 4850h |EPTPC [Announce Message Flag Field Setting Register ANFR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 4854h |EPTPC |Sync Message Flag Field Setting Register SYNFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
0

000C 4858h |EPTPC |Delay_Req Message Flag Field Setting Register DYRQFR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 485Ch |EPTPC |Delay_Resp Message Flag Field Setting Register DYRPFR 32 32 9to 211 PCLKA 210106 ICLK EPTPCa
0

000C 4860h |EPTPC |SYNFP Local Clock ID Registers SYCIDRU 32 32 9to 211 PCLKA 210106 ICLK  |EPTPCa
0

000C 4864h |EPTPC |SYNFP Local Clock ID Registers SYCIDRL 32 32 9 to 211 PCLKA 210106 ICLK |EPTPCa
0

000C 4868h |EPTPC [SYNFP Local Port Number Register SYPNUMR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 4880h |EPTPC |SYNFP Register Value Load Directive Register SYRVLDR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPCa
0
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53 AC Characteristics

Table 5.7

Operating Frequency (High-Speed Operating Mode)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar = 2.7 t0 3.6 V, 2.7 < 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,

Ta=Topr
Item Symbol Min. Typ. Max. Unit
Operating System clock (ICLK) f — — 240 MHz
frequency Peripheral module clock (PCLKA) — — 120
Peripheral module clock (PCLKB) — — 60
Peripheral module clock (PCLKC) — — 60
Peripheral module clock (PCLKD) — — 60
Flash-IF clock (FCLK) —1 — 60
External bus clock (BCLK) | Packages with 177 to 144 pins — — 120
only
Package with 100 pins only — — 60
BCLK pin output Packages with 177 to 144 pins — — 60
only
Package with 100 pins only — — 30
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 60
only
SDCLK pin output Packages with 177 to 144 pins — — 60

only

Note 1. The FCLK must run at a frequency of at least 4 MHz when changing the flash memory contents.

Table 5.8

Operating Frequency (Low-Speed Operating Mode 1)

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0103.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr
Item Symbol Min. Typ. Max. Unit
Operating System clock (ICLK) f — — 1 MHz
frequency Peripheral module clock (PCLKA) — — 1
Peripheral module clock (PCLKB) — — 1
Peripheral module clock (PCLKC)*1 — — 1
Peripheral module clock (PCLKD)*1 — — 1
Flash-IF clock (FCLK) — — 1
External bus clock (BCLK) | Packages with 177 to 144 pins — — 1
only
Package with 100 pins only — — 1
BCLK pin output Packages with 177 to 144 pins — — 1
only
Package with 100 pins only — — 1
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 1
only
SDCLK pin output Packages with 177 to 144 pins — — 1

only

Note 1. When the 12-bit A/D converter is used, the frequency must be set to at least 1 MHz.
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Table 5.19 Timing of Recovery from Low Power Consumption Modes (2)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < 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,

Ta=Topr
. . Test
Item Symbol min typ max Unit Conditions
Recovery time after cancellation of deep software standby mode tbsey — — 0.9 ms Figure 5.13
Wait time after cancellation of deep software standby mode tosBYWT 31 — 32 tieye
Oscillator | | —l | | | | |
IRQ A
Deep software standby reset i i
(Low is valid)
Internal reset %
(Low is valid) «
Deep software standby mode
tosey
<— f{pseywr
Reset exception handling start
Figure 5.13 Deep Software Standby Mode Cancellation Timing
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SDRAM command ACT WR PRA
sockpn - N\ A N\ \F F A A F \L
P 7
tap2 tap2 tab2 tap2
A18 to A0 ] %acﬁi?gs % Column address & ‘_’kl/
tap2 7573 tap f_AqZ
Ap*! .% A_JN ;E PRA Sk
command I
tespz tesp2 tesp2 tcsp2 tesp2 teso2
sbcs# | ;L ;|§ ;ll
trasD trasD trasD trasD
RAS# | ;L :;‘l( 1 ;'l
teasp teasp
CAS#
twep twep twep twep
WE# L} L;
High
CKE (High)
tbomp
DQMn _i
twob2 twoHz
D31 to DO
| |
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.24 SDRAM Space Single Write Bus Timing
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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
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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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5.11 Flash Memory Characteristics

Table 5.54 Code Flash Memory Characteristics

Conditions: VCC = AVCCO = 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
Temperature range for programming/erasure: T, = Ty,

tem Symbol . FCLK =4 MHz 2.0 MHz < FCLK = 60 MHz Unit
Min. Typ. Max. Min. Typ. Max.
Programming time 256 bytes tposg — 4.4 13.2 — 2 6 ms
Npgc < 100 times 8 Kbytes tpex — 99 176 — 50 90 ms
32 Kbytes tpaak — 396 704 — 200 360 ms
Programming time 256 bytes tpose — 5.3 15.8 — 2.4 7.2 ms
Npec > 100 times 8 Kbytes ek — 119 212 — 60 108 ms
32 Kbytes tpaok — 476 848 — 240 432 ms
Erasure time 8 Kbytes tegK — 90 216 — 50 120 ms
Npgc < 100 times 32 Kbytes teaaK — 360 864 — 200 480 ms
Erasure time 8 Kbytes tegk — 108 260 — 60 144 ms
Npgc > 100 times 32 Kbytes teaok — 432 1040 — 240 576 ms
Reprogramming/erasure cycle*! Npec 1000*2 — — 1000*2 — — Times
Suspend delay time during programming tspp — — 264 — — 120 us
First suspend delay time during erasing tsesp1 — — 216 — — 120 us
(in suspend priority mode)
Second suspend delay time during tsesp2 — — 17 — — 1.7 ms
erasure
(in suspend priority mode)
Suspend delay time during erasure tseep — — 1.7 — — 17 ms
(in erasure priority mode)
Forced stop command tep — — 32 — — 20 us
Data hold time*3 torP 10 — — 10 — — Year
FCU reset time trcur 35 — — 35 — — us

Note 1. Definition of reprogram/erase cycle:
The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 1000),
erasing can be performed n times for each block. For instance, when 256-byte programming is performed 32 times for different
addresses in 8-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. This is the minimum number of times to guarantee all the characteristics after reprogramming (guaranteed range is from 1 to the
value of the minimum value).

Note 3. This shows the characteristics when reprogramming is performed within the specified range, including the minimum value.
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