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1. Overview

1.1 Features

The M16C Family offers a robust platform of 32-/16-bit CISC microcomputers (MCUSs) featuring high ROM
code efficiency, extensive EMI/EMS noise immunity, ultra-low power consumption, high-speed processing
in actual applications, and numerous and varied integrated peripherals. Extensive device scalability from
low- to high-end, featuring a single architecture as well as compatible pin assignments and peripheral
functions, provides support for a vast range of application fields.

The R32C/100 Series is a high-end microcontroller series in the M16C Family. With a 4-Gbyte memory
space, it achieves maximum code efficiency and high-speed processing with 32-bit CISC architecture,
multiplier, multiply-accumulate unit, and floating point unit. The selection from the broadest choice of on-
chip peripheral devices — UART, CRC, DMAC, A/D and D/A converters, timers, 12C, and watchdog timer
enables to minimize external components.

The R32C/100 Series, in particular, provides the R32C/102 Group as a product specific to audio
applications. The embedded audio DSP enables sound field processing operation independently of CPU
operation. Since the audio CODEC with two input channels and six output channels is also embedded,
sound field processing is available on a single chip. This product, provided as a 176-pin plastic molded
LQFP package, configures five channels of audio interface, nine channels of serial interface, one channel
of multi-master 12C-bus interface, and one channel of CAN module.

111 Applications
Car audio, audio, general industrial equipment, etc.
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R32C/102 Group

1. Overview

1.1.2 Performance Overview
Table 1.1 and Table 1.2 list the performance overview of the R32C/102 Group.

Table 1.1 Performance Overview (1/2)

Unit Function Explanation
CPU Central processing |R32C/100 Series CPU Core
unit * Basic instructions: 108
» Minimum instruction execution time: 20 ns (f(CPU) = 50 MHz)
» Multiplier: 32-bit x 32-bit = 64-bit
» Multiply-accumulate unit: 32-bit x 32-bit + 64-bit — 64-bit
« IEEE-754 floating point standard: Single precision
* 32-hit barrel shifter
» Operating mode: Single-chip mode, memory expansion mode,
microprocessor mode (optional (1))

Memory Flash memory: 512 Kbytes/1 Mbyte
RAM: 40 K/63 Kbytes
Data flash: 4 Kbytes x 2 blocks
Refer to Table 1.3 for each product’'s memory size

Clock Clock generator * 4 circuits (main clock, sub clock, PLL, on-chip oscillator)
« Oscillation stop detector: Main clock oscillator stop/restart detection
 Frequency divide circuit: Divide-by-2 to divide-by-24 selectable
» Low power modes: Wait mode, stop mode

Interrupts Interrupt vectors: 261

External interrupt inputs: NMI, INT x 9, key input x 4
Interrupt priority levels: 7

Watchdog Timer

15 bits x 1 (selectable input frequency from prescaler output)

DMA DMAC 4 channels
* Cycle-steal transfer mode
* Request sources: 57
» 2 transfer modes: Single transfer, repeat transfer
DMAC II « Can be activated by any peripheral interrupt source
« 3 transfer functions: Immediate data transfer, calculation transfer,
chained transfer
I/O Ports Programmable * 2 input-only ports
I/0 ports * 113 CMOS 1/O ports (of which 32 are 5 V tolerant)
» A pull-up resistor is selectable for every 4 input ports (except 5V
tolerant inputs)
Timer Timer A 16-bit timer x 5
Timer mode, event counter mode, one-shot timer mode, pulse-width
modulation (PWM) mode
Two-phase pulse signal processing in event counter mode (two-
phase encoder input) x 3
Timer B 16-bit timer x 6
Timer mode, event counter mode, pulse frequency measurement
mode, pulse-width measurement mode
Three-phase motor |Three-phase motor control timer x 1 (timers Al, A2, A4, and B2 used)
control timer 8-bit programmable dead time timer

Note:

1. Contact a Renesas Electronics sales office to use the optional features.

REJO3B0300-0101 Rev.1.01
Nov 10, 2010

RENESAS Page 2 of 90




R32C/102 Group 1. Overview

Table 1.2 Performance Overview (2/2)

Unit Function Explanation
Serial Interface UARTO to UART8 | Asynchronous/synchronous serial interface x 9 channels (1)
@ « 12C-bus (UARTO to UART6)

 Special mode 2 (UARTO to UART6)
« IEBus (optional (?)) (UARTO to UART®6)

A/D Converter 10-bit resolution x 30 channels
Sample and hold functionality integrated
D/A Converter 8-bit resolution x 2
CRC Calculator CRC-CCITT (X16 + X12 + X5 + 1)
X-Y Converter 16 bits x 16 bits
Intelligent 1/0O Time measurement (input capture): 16 bits x 16

Waveform generation (output compare): 16 bits x 24

Serial interface: Variable-length synchronous serial /0O mode,

IEBus mode (optional (2))

Multi-master 12C-bus Interface 1 channel

CAN Module 1 channel

CAN functionality compliant with 1ISO11898-1

32 mailboxes

Flash Memory Programming and erasure supply voltage:
VCC=3.0to3.6V

Minimum endurance: 1,000 program/erase cycles

Security protection: ROM code protect, ID code protect

Debugging: On-chip debug, on-board flash programming

Digital Audio Audio DSP * 24-bit DualMAC DSP (up to 73.728 MHZz)

Processor (DAP) « Data RAM (including delay RAM)

« Serial audio interface (SAIl): 2 inputs and 3 outputs

» Master (synchronous clock output)/slave selectable

» DSP performance: Up to 1536 step/fs

A/D Converter 24-bit resolution x 2 channels

D/A Converter 24-bit resolution x 6 channels

Operating Frequency/ [MCU 50 MHz/VCC=3.0t03.6 V
Supply Voltage DSP 73.728 MHz / VCC =3.0t0 3.6 V
CODEC 18.432 MHz /CVCC =LVCC =4.5t05.5V
Operating Temperature -40°C to 85°C (P version)
Current Consumption |VCC 70 mA (VCC = 3.3V, f(CPU) = 50 MHz, f(DSP) = 73.728 MHz)

13 pA (VCC = 3.3V, f(XCIN) = 32.768 kHz, CPU: in wait mode,
DAP: stopped)

CvCcC 32 mA (CVCC = LVCC =5.0V, VCC = 3.3, CODEC: active)
0.1 pA (CVCC =LVCC =5.0V, VCC = 3.3, CODEC: power-off)
LvCC 450 pA (CVCC = LVCC =5.0 V, VCC = 3.3, CODEC: active)
0.05 pA (CVCC =LVCC =5.0V, VCC = 3.3, CODEC: power-off)
Package 176-pin plastic molded LQFP (PLQP0O176KB-A)

Notes:
1. UARTS is the exclusive communication line with the embedded DSP.
2. Contact a Renesas Electronics sales office to use the optional features.
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R32C/102 Group 1. Overview

1.2 Product Information
Table 1.3 lists the product information and Figure 1.1 shows the details of the part number.

Table 1.3 R32C/102 Group Product List As of November, 2010
Part Number Package Code (1) | ROM Capacity (2 | RAM Capacity Remarks
N I P
R5J64026LPFE PLQP0176KB-A + 8 Kbytes Dsﬁ(ﬁgrfgri;%éigzefggg s
RSI4029PFE (D) Cokomes | SO | o6n eromancei15% sieps

(D): Under development

Notes:
1. The old package code is as follows: PLQP0176KB-A: 176P6Q-A
2. Data flash memory provides an additional 8 Kbytes of ROM.

Part Number

R5J64 _ XXX EE

Package Code
FE : PLQP0176KB-A

ROM Number
Omitted in the flash memaory version

DSP Performance
L : 1024 stepl/fs
None : 1536 step/fs

Temperature Code
P :-40°C to 85°C

ROM/RAM Capacity
6 : 512 KB/40 KB
9:1 MB/63 KB

R32C/102 Group

R32C/100 Series

Chip Structure and Memory Type
J : System-in-Package, flash memory version

Figure 1.1  Part Numbering
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R32C/102 Group

1. Overview

1.3

Block Diagram

Figure 1.2 shows the block diagram for the R32C/102 Group.

A8 8

]

y
[ PortPo | [ PortP1 | [ PortP2 | [ PortP3 | [ PortP4 | [ PortPs | [ PortPe

Peripheral functions

Timers:
Timer A 16 bits x 5 timers
Timer B 16 bits x 6 timers

A/D converter:
10 bits x 1 circuit

Three-phase motor
controller

Standard: 10 inputs
Maximum: 30 inputs

D/A converter:

Serial interface:

8 bits x 2 channels

Clock generator:
4 circuits
- XIN-XOUT
- XCIN-XCOUT
- On-chip oscillator
- PLL frequency synthesizer

Watchdog timer:

[ 8dvod | [ zdwod |

— |
9 channels X-Y converter: 15 bits - |
16 bits x 16 bits |©
Multi-master 12C-bus DMAC al |
interface: CRC calculator (CCITT) LI |
1 channel X164 X124 X5+ 1 DMAC Il _
of |
o
Intelligent 1/0 R32C/100 Series CPU Core Memory %
Time measurement: 16 © | ©
Wave generation: 24 I":\h% —
Serial interface: ISP RAM |
- Variable-length synchronous USP |
serial /0 PC
_ SVF —
IEBus VP Multiplier |
CAN Modul e I
odule: - - -
1 channel | Floating-point unit | |
|
PortP15 | | PortP14 | [PortP14_1 | [ PortP13 | [ PortP12 | [ PortP11 | [ PortPio | |
|
4+t __t_ _t_ _r_*tr__r
MCU
4|4 4 8 8 3y¢2 v.8
<>
A
Digital audio processor
B P! , ]
' Synchronous serial Audio DSP Serial interface: I
| interface: CoolFlux 1 channel |
1 channel
I General purpose 1/0O port l(— |
| - Audio interface: |
A/D converter: 5 channels D/A converter:
i_ 24 bits x 2 channels 24 bits x 6 channels |
2 5 6
Figure 1.2  R32C/102 Group Block Diagram
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R32C/102 Group 1. Overview

1.4 Pin Assignments
Figure 1.3 shows the pin assignments (top view) and Table 1.4 to Table 1.7 list the pin characteristics.
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Note:
1.The position of pin number 1 varies by product. Refer to the index mark attached “Package Dimensions”.

Figure 1.3  Pin Assignment (top view)
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R32C/102 Group 1. Overview
Table 1.4 Pin Characteristics (1/5)
::—;ig Ccl)Dr;:lrol Port IntIeDri:lupt Timer Pin /XlﬁiFi{oT{/(l::All\iln Intelligent I/O Pin ArIIDe;Log
1 P4 3 TXD3/SDA3/SRXD3  |OUTC2_0/ISTXD2/IEQUT
2 VCC
3 P4 2 RXD3/SCL3/STXD3  |[ISRXD2/IEIN
4 VSS
5 P4 1 CLK3
6 P4 0 CTS3/RTS3/SS3
7 P3 7 TA4IN/U
8 P3_6 TA40UT/U
9 P3 5 TA2IN/W
10 P3_4 TA20UT/W
1 P3 3 TALINNV
12 P32 TALOUT/V
13 P31 TA30UT UDOB/UD1B
14 P12_4
15 P12 3 CTS6/RTS6/SS6
16 P12_2 RXD6/SCL6/STXD6
17 P12 1 CLK®6
18 P12_0 TXD6/SDAB/SRXD6
19 |NC
20 |vcc
21 P30 TAOOUT UDOA/UD1A
22 |VSS
23 P2 7 AN2_7
24 P2_6 AN2_6
25 P2 5 AN2_5
26 P2_4 AN2_4
27 P2 3 AN2_3
28 P2 2 AN2_2
29 P2 1 AN2_1
30 P2_0 AN2_0
31 P1_7 |INTS 1100_7/1101_7
32 P16 |INT4 1100_6/1101_6
33 P15 |INT3 1100_5/1101_5
34 P1_4 1100_4/101_4
35 P13 1100_3/1101_3
36 P1_2 1100_2/1101_2
37 P11 1100_1/1101_1
38 P1_0 1100_0/1101_0
39 PO_7 ANO_7
40 PO_6 ANO_6
41 PO 5 ANO_5
42 PO_4 ANO_4
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R32C/102 Group 1. Overview

Table 1.5 Pin Characteristics (2/5)

Ei;. Control Pin Port Intgrigupt Timer Pin /X@I?J{/C'::A;\:n Intelligent I/O Pin Ar;)eilLog
43 P11_4
44 P11_3 101_3
45 |VCOMAFE
46 AINR
47  |CVSS1
48 AINL
49 |cvCCl
50 |LvCC
51 |NC
52 |LVSS
53 |CVSS2
54 AOUTOL
55 |CVCC2
56 AOUTOR
57 |VCOMABE
58 AOUTIL
59 |CVSS3
60 AOUTIR
61 |cvces
62 AOUT2L
63 |VSUB
64 AOUT2R
65 |vCC
66 MCLK
67 |VSS
68 SDINO
69 |vDC2
70 PO_3 ANO_3
71 PO_2 ANO_2
72 PO_1 ANO_1
73 PO_0 ANO_0
74 P15 3 CTS7/RTS7 1100_3 AN15 3
75 P15 2 RXD7 1100_2 AN15_2
76 P15 1 CLK7 1100 _1 AN15_1
77 |VSS
78 P15 0 TXD7 1100_0 AN15 0
79 |vcc
80 P10_7/DP_7 |KI3 AN_7
81 P10_6/DP_6 |KI2 AN_6
82 P10_5/DP_5 |KIT AN_5
83 P10_4/DP_4 |KIO AN_4
84 P10_3/DP_3 AN_3
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R32C/102 Group 1. Overview
Table 1.6 Pin Characteristics (3/5)

Ei:. Control Pin Port Intgrigupt Timer Pin /XQTJ{/C'::A’L\L Intelligent I/O Pin Ar;)ailLog
85 P10_2/DP_2 AN_2
86 P10_1/DP_1 AN_1
87 SDOUTO
88 SDOUT1
89 SDOUT2
90 SDIN1
91 |NC
92 BITCLK
93 LRCLK
94 |TDO
95 |TDI
96 |TRST
97 |TMS
98 |TCK
99 |C_RESET
100 |AVSS
101 P10_0/DP_0 AN_0
102 |VREF
103 |AVCC
104 P9 7 RXD4/SCL4/STXD4 ADTRG
105 P9 6 TXD4/SDA4/SRXD4 ANEX1
106 P9 5 CLK4 ANEXO0
107 P9 4 TB4IN CTS4/RTS4/SS4 DA1
108 P9 3 TB3IN CTS3/RTS3/SS3 DAO
109 P9 2 TB2IN TXD3/SDA3/SRXD3  |OUTC2_0/ISTXD2/

IEOUT
110 P9 1 TB1IN RXD3/SCL3/STXD3  |ISRXD2/IEIN
111 P9 0 TBOIN CLK3
112 P14 6 INT8S
113 P14 5 INT7
114 P14 _4 INT6
115 P14 3
116 |VvDCO
117 P14 1
118 |VDC1
119 |NSD
120 |CNVSS
121 |XCIN P8_7
122 |XCOUT |P8_6
123 |RESET
124 |XOUT
125 |VSS
126 |XIN
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R32C/102 Group 1. Overview
Table 1.7 Pin Characteristics (4/5)
E':. C?Dr;:erI Port IntIeDri:lupt Timer Pin /:lﬁj?oT{/ﬁ::All\:n Intelligent I/O Pin Ar;)ailLog

127 |vCC

128 P8_5 |NMI

129 P8 4 |INT2

130 P8_3 |INTT CANOIN/CANOWU

131 P8_2 |INTO CANOOUT

132 P8 1 TA4IN/U  |CTS5/RTS5/SS5 1101_5/UDOB/UD1B

133 P8 0 TA40UT/U |RXD5/SCL5/STXD5  |UDOA/UD1A

134 P7_7 TA3IN CLKS5/CANOIN/ 1101_4/UDOB/UD1B
CANOWU

135 P7_6 TA30UT |TXD5/SDA5/SRXD5/  |1101_3/UDOA/UD1A
CANOOUT

136 P7 5 TA2IN/W 1o1_2

137 P7_4 TA20UT/W 101_1

138 P7_3 TALIN/V ~ |CTS2/RTS2/SS2 l01_0

139 P72 TALOUT/V |CLK2

140 P7_1 TAOIN/ RXD2/SCL2/STXD2/  |I101_7/0OUTC2_2/ISRXD2/IEIN

TB5IN MSCL

141 P70 TAOOUT  |TXD2/SDA2/SRXD2/ |llO1_6/OUTC2_0/ISTXD2/
MSDA IEOUT

142 P6_7 TXD1/SDA1/SRXD1

143 |vCC

144 P6_6 RXD1/SCL1/STXD1

145 |VSS

146 P6_5 CLK1

147 P6_4 CTS1/RTS1/SS1 OUTC2_1/ISCLK2

148 P6_3 TXDO/SDAO/SRXDO

149 P6_2 TB2IN RXDO/SCLO/STXDO

150 P6_1 TB1IN CLKO

151 P6_0 TBOIN CTSO/RTS0/SS0

152 P13 7 ouTC2_7

153 P13 6 OUTC2_1/ISCLK2

154 P13 5 OUTC2_2/ISRXD2/IEIN

155 P13 4 OUTC2_0/ISTXD2/IEQUT

156 P5 7 CTS7/RTS7

157 P5_6 RXD7

158 P5 5 CLK7

159 P5_4 TXD7

160 P13 3 ouTC2_3

161 |VSS

162 P13 2 OUTC2_6

163 |VCC

164 P13 1 OuUTC2_5

165 P13 0 ouTC2 4

166 |CLKOUT |P5 3
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R32C/102 Group 1. Overview
Table 1.8 Pin Characteristics (5/5)
::—;ig C?Dr;:erI Port IntIeDri:lupt Timer Pin /XlﬁiFi{oTI//(I::All\iln Intelligent I/O Pin Ar:ji‘LOg
167 P5 2
168 P51
169 P5 0
170 P12 _7
171 P12 6
172 P12 5
173 P4 7 TXD6/SDA6/SRXD6
174 P4 6 RXD6/SCL6/STXD6
175 P4 5 CLKG6
176 P4 4 CTS6/RTS6/SS6
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R32C/102 Group

1. Overview

15 Pin Definitions and Functions
Table 1.9 to Table 1.11 list the pin definitions and functions.

Nov 10, 2010

Table 1.9 Pin Definitions and Functions (1/3)
Function Symbol I/O Description
Power supply VCC, VSS I Applicable as follows: VCC =3.0t0 3.6 V, VSS =0V
LVCC, LVSS | Power supply for the level shifter of CODEC. Applicable as
follows: LVCC =4.5t05.5V, LVSS=0V
VSUB | This pin is to stabilize the electrical potential on the
semiconductor substrate. VSUB should be 0 V
Connecting pins |VDCO, VDC1 __|Adecoupling capacitor for internal voltage should be
for decoupling connected between VDCO and VDC1
capacitor VDC2 __ |Adecoupling capacitor for internal voltage should be
connected between VDC2 and VSS
Analog power AVCC, AVSS | Power supply for the A/D converter. AVCC and AVSS
supply should be connected to VCC and VSS, respectively
CVCClto Power supply for the analog circuit of CODEC. Applicable
CVvCC3 I as follows: CVCC1to CVCC3=451t05.5V, CVSS1to
CVSS1 to CVSS3 CVSS3=0V
VCOMAFE, Midpoint potential output pin for CODEC. A ceramic
VCOMABE capacitor (0.1 uF approx.) and an electrolytic capacitor (100
O |UF approx.) should be connected in parallel between
VCOMAFE and CVSS1, and between VCOMABE and
CVSS2
Reset input RESET I The MCU is reset when this pin is driven low
C_RESET | The digital audio processor is reset when this pin is driven
low
CNVSS CNVSS I This pin should be connected to VSS via a resistor
Debug port NSD 1o This pin is to communicate with a debugger. It should be
connected to VCC via a resistor of 1 to 4.7 kQ
Main clock input | XIN | Input/output for the main clock oscillator. A crystal, or a
ceramic resonator should be connected between pins XIN
Main clock output [XOUT and XOUT. An external clock should be input at the XIN
O while leaving the XOUT open
Sub clock input | XCIN | Input/output for the sub clock oscillator. A crystal oscillator
should be connected between pins XCIN and XCOUT. An
Sub clock output | XCOUT external clock should be input at the XCIN while leaving the
O |xcouT open
Clock output CLKOUT o Output of the clock with the same frequency as low speed
clocks, f8, or f32
External interrupt |INTO to INT8 | Input for external interrupts
input
NMI input P8_5/NMI | |Input for NMI
Key input interrupt|KIO to KI3 | |Input for the key input interrupt
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Table 1.10  Pin Definitions and Functions (2/3)
Function Symbol I/0 Description
I/O port PO_0Oto PO_7, I/0O ports in CMOS. Each port can be programmed to input
P1 OtoP1 7, or output under the control of the direction register.
P2 0to P2 7, Some ports are 5 V tolerant inputs. Pull-up resistors and N-
P3_0toP3 7, channel open drain setting can be enabled on some ports.
P4 OtoP4 7, Refer to Table 1.12 “Pin Specifications” for details
P5 OtoP5 7,
P6 0to P6 7,
P7 0to P7_7,
P8 0Oto P8 4, I/O
P8_6, P8_7,
P9 Oto P9 7,
P10 _0to P10_7,
P11 3, P11 _4,
P12 0toP12_7,
P13 0to P13_7,
P14 3to P14_6,
P15 0to P15_3
DP_Oto DP_7 I/0O ports in CMOS. Each port can be programmed to input
1o or output under the control of the direction register.
These ports are connected to P10_0 to P10_7 in a wired-
OR configuration.
Input port P14 1 Input port in CMOS
I Pull-up resistor is selectable
Refer to Table 1.12 “Pin Specifications” for details
Timer A TAOOUT to 1o Timers A0 to A4 input/output
TA40UT
TAOIN to TA4IN I Timers AO to A4 input
Timer B TBOIN to TB5IN I Timers BO to B5 input
Three-phase uuvVv,v,ww Three-phase motor control timer output
motor control @]
timer output
Serial interface CTSO0 to CTS7 I Handshake input
RTSO0 to RTS7 O [Handshake output
CLKO to CLK7 I/O | Transmit/receive clock input/output
RXDO to RXD7 I Serial data input
TXDO to TXD7 O |Serial data output
12C-bus SDAOQ to SDA6 I/O |Serial data input/output
(simplified) SCLO to SCL6 I/O |Transmit/receive clock input/output
Serial interface STXDO to o Serial data output in slave mode
special functions |STXD6
SRXDO to | Serial data input in slave mode
SRXD6
SS0 to SS6 I Input to control serial interface special functions
REJO3B0300-0101 Rev.1.01 RENESAS Page 13 of 90

Nov 10, 2010



R32C/102 Group 1. Overview

Table 1.11  Pin Definitions and Functions (3/3)

Function Symbol I/0 Description
A/D converter AN_0to AN_7, Analog input for the A/D converter
ANO_0 to ANO_7,
AN2_0to AN2_7, |
AN15 Oto
AN15 3
ADTRG | |External trigger input for the A/D converter
ANEXO 1o Expanded analog input fqr the A/D converter and output in
external op-amp connection mode
ANEX1 I Expanded analog input for the A/D converter
D/A converter DAO, DA1 O |Output for the D/A converter
Reference voltage |VREF | Reference voltage input for the A/D converter and D/A
input converter
Intelligent 1/O I100_0to 1100_7 1o Input/output for the Intellige_nt I/O group 0. Either input
capture or output compare is selectable
101 0to llO1_7 10 Input/output for the Intellige_nt I/0 group 1. Either input
capture or output compare is selectable
UDOA, UDOB, | Input for the two-phase encoder
UD1A, UD1B
OUTC2 0to o Output for OC (output compare) of the Intelligent I/O group
ouTC2_7 2
ISCLK2 I/O |Clock input/output for the serial interface
ISRXD2 I Receive data input for the serial interface
ISTXD2 O |Transmit data output for the serial interface
IEIN I Receive data input for the serial interface
IEOUT O |Transmit data output for the serial interface
Multi-master MSDA I/O |Serial data input/output
12C-bus MSCL I/O |Transmit/receive clock input/output
CAN Module CANOIN I Receive data input for the CAN communications
CANOOUT O |Transmit data output for the CAN communications
CANOWU | |Input for the CAN wake-up interrupt
Audio Interface  |SDINO, SDIN1 I Audio data input
SDOUTO to 0 Audio data output
SDOUT2
LRCLK I/0 |LR clock input/output
BITCLK I/O | Transmit/receive clock input/output
MCLK I Reference clock for the audio interface
Digital Audio AINL I Signal input for left channel to the A/D converter
Processor AINR | |Signal input for right channel to the A/D converter
AOUTOL to 0 Signal output for left channel from the D/A converter
AOUT2L
AOUTOR to 0 Signal output for right channel from the D/A converter
AOUT2R
REJO3B0300-0101 Rev.1.01 RENESAS Page 14 of 90
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R32C/102 Group

1. Overview

Table 1.12

Pin Specifications

Pin names

Selectable Functions

Pull-up resistor (1)

N-channel open
drain ()

5V tolerant input
©))

PO_0 to PO_7

P1 OtoP1 7

P2 0toP2_7

P3_0toP3_7

< <] s

P4 OtoP4_7

P5_0to P5_3

<

P5_4to P5_7

P6_0to P6_7

P7 0to P7_7

P8_0Oto P8 3

AN ERNERNIERN

AN RN ERNERN

P8_4, P8_6, P8_7

P9 Oto P9 7

<

P10_0to P10_7

P11 3

P11_4

P12 Oto P12 3

P12 4to P12_7

P13 Oto P13 7

P14 1, P14 _3

P14 4to P14 6

P15 0to P15 3

NN ANENENENENENENENENEN

Notes:

1. Pull-up resistors are selected in 4-pin units, but are only enabled for those pins set as input pins.
2. N-channel open drain output can be enabled on the applicable pins on a discrete pin basis.
3. 5V tolerant input is enabled when an applicable pin is set as an input port. When it is set as an 1/0

port, to enable 5 V tolerant input, this pin should be set as N-channel open drain output.
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R32C/102 Group

2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

The CPU contains the registers shown below. There are two register banks each consisting of registers

R2R0, R3R1, R6R4, R7R5, A0 to A3, SB, and FB.

General purpose

1.There are two banks of these registers.
2.There are four identical sets of DMAC-associated registers.

registers b31 b23 b15 b7 b0
R2R0 R2H R2L ROH ROL ]
R3R1 R3H R3L R1H R1L ] )
1|~ Data registers @
R6R4 R6 R4
R7R5 R7 R5 I
A0 I
Al I .
||~ Address registers @
A2
A3 I
SB |  Static base register ®
FB |  Frame base register @
UsP User stack pointer
ISP Interrupt stack pointer
INTB Interrupt vector table base register
PC Program counter
| FLG | Flag register
bar—" b24 b23 b16 b15 beb7 e bo
LRl [T iee [ [ [ ] ]ultlolels|z]p[c|
DP FU
FO Blank spaces are reserved.
Fast int t b31 )
astinterrup SVF Save flag register
registers
SVP Save PC register
VCT Vector register
DMAC iated b31 b23 b0
AL-assoclate DMDO T, DMA mode register
registers @ |
= DCTO DMA terminal count register
DCRO DMA terminal count reload register
DSAO0 'TH DMA source address register
DSRO 'TH DMA source address reload register
DDAO 'TH DMA destination address register
i DDRO DMA destination address reload register
Notes:

Figure 2.1  CPU Registers
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R32C/102 Group 2. Central Processing Unit (CPU)

2.1 General Purpose Registers

2.1.1 Data Registers (R2R0, R3R1, R6R4, and R7R5)

These 32-bit registers are primarily used for transfers and arithmetic/logic operations.

Each of the registers can be divided into upper and lower 16-bit registers, e.g. R2R0 can be divided into
R2 and RO, R3RO0 can be divided into R3 and R1, etc.

Moreover, data registers R2R0 and R3R1 can be divided into four 8-bit data registers: upper (R2H and
R3H), mid-upper (R2L and R3L), mid-lower (ROH and R1H), and lower (ROL and R1L).

2.1.2 Address Registers (A0, Al, A2, and A3)

These 32-bit registers have functions similar to data registers. They are also used for address register
indirect addressing and address register relative addressing.

2.1.3 Static Base Register (SB)
This 32-bit register is used for SB relative addressing.

2.1.4 Frame Base Register (FB)
This 32-bit register is used for FB relative addressing.

2.1.5 Program Counter (PC)

This 32-bit counter indicates the address of the instruction to be executed next.

2.1.6 Interrupt Vector Table Base Register (INTB)
This 32-bit register indicates the start address of a relocatable vector table.

2.1.7 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

Two types of 32-bit stack pointers (SPs) are provided: user stack pointer (USP) and interrupt stack
pointer (ISP).

Use the stack pointer select flag (U flag) to select either the user stack pointer (USP) or the interrupt
stack pointer (ISP). The U flag is bit 7 in the flag register (FLG). Refer to 2.1.8 “Flag Register (FLG)” for
details.

To minimize the overhead of interrupt sequence due to less memory access, set the user stack pointer
(USP) or the interrupt stack pointer (ISP) to a multiple of 4.

2.1.8 Flag Register (FLG)
This 32-bit register indicates the CPU status.

2.1.8.1 Carry Flag (C flag)
This flag retains a carry, borrow, or shifted-out bit generated by the arithmetic logic unit (ALU).

2.1.8.2 Debug Flag (D flag)
This flag is only for debugging. Only set this bit to O.

2.1.8.3  Zero Flag (Z flag)

This flag becomes 1 when the result of an operation is 0; otherwise it is 0.

2.1.8.4 Sign Flag (S flag)
This flag becomes 1 when the result of an operation is a negative value; otherwise it is 0.

REJO3B0300-0101 Rev.1.01 RENESAS Page 17 of 90
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R32C/102 Group 2. Central Processing Unit (CPU)

2.1.8.5 Register Bank Select Flag (B flag)

This flag selects a register bank. It indicates 0 when register bank 0 is selected, and 1 when register
bank 1 is selected.

2.1.8.6  Overflow Flag (O flag)
This flag becomes 1 when the result of an operation overflows; otherwise it is 0.

2.1.8.7 Interrupt Enable Flag (I flag)

This flag enables maskable interrupts. To disable maskable interrupts, set this flag to 0. To enable
them, set this flag to 1. When an interrupt is accepted, the flag becomes 0.

2.1.8.8  Stack Pointer Select Flag (U flag)

To select the interrupt stack pointer (ISP), set this flag to 0. To select the user stack pointer (USP), set
this flag to 1.

It becomes 0 when a hardware interrupt is accepted or when an INT instruction designated by a
software interrupt number from 0 to 127 is executed.

2.1.8.9 Floating-point Underflow Flag (FU flag)

This flag becomes 1 when an underflow occurs in a floating-point operation; otherwise it is 0. It also
becomes 1 when the operand contains invalid numbers (subnormal numbers).

2.1.8.10 Floating-point Overflow Flag (FO flag)

This flag becomes 1 when an overflow occurs in a floating-point operation; otherwise it is 0. It also
becomes 1 when the operand contains invalid numbers (subnormal numbers).

2.1.8.11 Processor Interrupt Priority Level (IPL)

The processor interrupt priority level (IPL), consisting of 3 bits, selects a processor interrupt priority
level from level 0 to 7. An interrupt is enabled when the interrupt request level is higher than the
selected IPL.

When the processor interrupt priority level (IPL) is set to 111b (level 7), all interrupts are disabled.

2.1.8.12 Fixed-point Radix Point Designation Bit (DP bit)

This bit designates the radix point. It also specifies which portion of the fixed-point multiplication result
to extract. It is used for the MULX instruction.

2.1.8.13 Floating-point Rounding Mode (RND)
The 2-bit floating-point rounding mode selects a rounding mode for floating-point calculation results.

2.1.8.14 Reserved

Only set this bit to 0. The read value is undefined.
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R32C/102 Group 2. Central Processing Unit (CPU)

2.2 Fast Interrupt Registers
The following three registers are provided to minimize the overhead of the interrupt sequence.

221 Save Flag Register (SVF)
This 32-bit register is used to save the flag register when a fast interrupt is generated.

2.2.2 Save PC Register (SVP)
This 32-bit register is used to save the program counter when a fast interrupt is generated.

2.2.3 Vector Register (VCT)

This 32-bit register is used to indicate a jump address when a fast interrupt is generated.

2.3 DMAC-associated Registers
There are seven types of DMAC-associated registers.

2.3.1 DMA Mode Registers (DMDO, DMD1, DMD2, and DMD3)

These 32-bit registers are used to set DMA transfer mode, bit rate, etc.

2.3.2 DMA Terminal Count Registers (DCTO, DCT1, DCT2, and DCT?3)
These 24-bit registers are used to set the number of DMA transfers.

2.3.3 DMA Terminal Count Reload Registers (DCRO, DCR1, DCR2, and DCR3)
These 24-bit registers are used to set the reloaded values for DMA terminal count registers.

2.3.4 DMA Source Address Registers (DSAQ, DSAL, DSA2, and DSA3)

These 32-bit registers are used to set a DMA source address.

2.35 DMA Source Address Reload Registers (DSRO, DSR1, DSR2, and DSR3)
These 32-bit registers are used to set the reloaded value for DMA source address register.

2.3.6 DMA Destination Address Registers (DDAO, DDA1, DDA2, and DDA3)
These 32-bit registers are used to set a DMA destination address.

2.3.7 DMA Destination Address Reload Registers (DDRO, DDR1, DDR2, and
DDR3)

These 32-bit registers are used to set reloaded values for DMA destination address registers.
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R32C/102 Group

3. Memory

3.

Figure 3.1 shows the memory map of the R32C/102 Group.
The R32C/102 Group provides a 4-Gbyte address space from 00000000h to FFFFFFFFh.

Memory

and no access is allowed.

The internal ROM is mapped from address FFFFFFFFh in the inferior direction. For example, the 1-Mbyte

internal ROM is mapped from FFFO0000h to FFFFFFFFh.
The fixed interrupt vector table contains the start address of interrupt handlers and is mapped from

FFFFFFDCh to FFFFFFFFh.
The internal RAM is mapped from address 00000400h in the superior direction. For example, the 63-Kbyte

internal RAM is mapped from 00000400h to OO00FFFFh. Besides being used for data storage, the internal
RAM functions as a stack(s) for subroutine calls and/or interrupt handlers.

Special function registers (SFRs), which are control registers for peripheral functions, are mapped from
00000000h to 000003FFh, and from 00040000h to 0004FFFFh. Unoccupied SFR locations are reserved,

Internal RAM

Capacity

XXXXXXXXh

40 Kbytes

0000A400h

00010000h

63 Kbytes

Internal ROM

Capacity

YYYYYYYYh

512 Kbytes

FFF80000h

1 Mbyte

FFFO0000h

00000000h SFR1
00000400h
Internal RAM
XXXXXXXXh
Reserved
00040000h SFR2
00050000h Reserved
00060000h Internal ROM
(Data space) @
00062000h
Reserved
YYYYYYYYh
Internal ROM
FFFFFFFFh

Undefined instruction

Overflow

BRK instruction

Reserved

Reserved

Watchdog timer @

Reserved

NMI

Reset

Notes:
1. The flash memory version provides two additional 4-Kbyte spaces (blocks A and B) for storing data.
2. The watchdog timer interrupt shares a vector with the oscillator stop detection interrupt.

Figure 3.1

Memory Map
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R32C/102 Group 4. Special Function Registers (SFRS)

4. Special Function Registers (SFRs)

SFRs are memory-mapped peripheral registers that control the operation of peripherals. Table 4.1 SFR List
(1) to Table 4.39 SFR List (39) list the SFR details.

Table 4.1 SFR List (1)

Address Register Symbol Reset Value
000000h
000001h
000002h
000003h
000004h|Clock Control Register CCR 0001 1000b
000005h
000006h|Flash Memory Control Register FMCR 0000 0001b
000007h|Protect Release Register PRR 00h
000008h
000009h
00000Ah
00000Bh
00000Ch
00000Dh
00000Eh
00000Fh
000010h
000011h
000012h
000013h
000014h
000015h
000016h
000017h
000018h
000019h
00001Ah
00001Bh
00001Ch|Flash Memory Rewrite Bus Control Register FEBC 0000h
00001Dh
00001Eh|Peripheral Bus Control Register PBC 0504h
00001Fh

000020h to
00005Fh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group

4. Special Function Registers (SFRS)

Table 4.2 SFR List (2)
Address Register Symbol Reset Value
000060h
000061h|Timer B5 Interrupt Control Register TB5IC XXXX X000b
000062h|UARTS5 Transmit/NACK Interrupt Control Register S5TIC XXXX X000b
000063h|UART2 Receive/ACK Interrupt Control Register/12C-bus Line |S2RIC/I2CLIC XXXX X000b
Interrupt Control Register
000064h|UART6 Transmit/NACK Interrupt Control Register S6TIC XXXX X000b
000065h|UART3 Receive/ACK Interrupt Control Register S3RIC XXXX X000b
000066h|UARTS5/6 Bus Collision, Start Condition/Stop Condition BCNS5IC/BCNG6IC XXXX X000b
Detection Interrupt Control Register
000067h|UART4 Receive/ACK Interrupt Control Register S4RIC XXXX X000b
000068h|DMAO Transfer Complete Interrupt Control Register DMOIC XXXX X000b
000069h|UARTO/3 Bus Collision, Start Condition/Stop Condition BCNOIC/BCN3IC XXXX X000b
Detection Interrupt Control Register
00006Ah|DMAZ2 Transfer Complete Interrupt Control Register DM2IC XXXX X000b
00006Bh|A/D Converter 0 Convert Completion Interrupt Control Register ADOIC XXXX X000b
00006Ch | Timer AO Interrupt Control Register TAOIC XXXX X000b
00006Dh | Intelligent 1/O Interrupt Control Register O |[e]e]{e: XXXX X000b
00006Eh | Timer A2 Interrupt Control Register TA2IC XXXX X000b
00006Fh |Intelligent 1/O Interrupt Control Register 2 loz2ic XXXX X000b
000070h|Timer A4 Interrupt Control Register TA4IC XXXX X000b
000071h|Intelligent I/O Interrupt Control Register 4 1104IC XXXX X000b
000072h|UARTO Receive/ACK Interrupt Control Register SORIC XXXX X000b
000073h|Intelligent I/O Interrupt Control Register 6 1106IC XXXX X000b
000074h|UART1 Receive/ACK Interrupt Control Register S1RIC XXXX X000b
000075h|Intelligent 1/O Interrupt Control Register 8 1108IC XXXX X000b
000076h|Timer B1 Interrupt Control Register TB1lIC XXXX X000b
000077h|Intelligent 1/O Interrupt Control Register 10 llo101C XXXX X000b
000078h|Timer B3 Interrupt Control Register TB3IC XXXX X000b
000079
00007Ah|INT5 Interrupt Control Register INTSIC XX00 X000b
00007Bh|CANO Wake-up Interrupt Control Register cowic XXXX X000b
00007Ch|INT3 Interrupt Control Register INT3IC XX00 X000b
00007Dh
00007Eh|INT1 Interrupt Control Register INT1IC XX00 X000b
00007Fh
000080h
000081h|UART2 Transmit/NACK Interrupt Control Register/I2C-bus S2TIC/12CIC XXXX X000b
Interrupt Control Register
000082h|UARTS5 Receive/ACK Interrupt Control Register S5RIC XXXX X000b
000083h|UART3 Transmit/NACK Interrupt Control Register S3TIC XXXX X000b
000084h|UART6 Receive/ACK Interrupt Control Register S6RIC XXXX X000b
000085h|UART4 Transmit/NACK Interrupt Control Register S4TIC XXXX X000b
000086h
000087h|UART2 Bus Collision, Start Condition/Stop Condition Detection |BCN2IC XXXX X000b
Interrupt Control Register
X: Undefined

Blanks are reserved. No access is allowed.

REJO3B0300-0101 Rev.1.01

Nov 10, 2010

RENESAS

Page 22 of 90



R32C/102 Group

4. Special Function Registers (SFRS)

Table 4.3 SFR List (3)

Address Register Symbol Reset Value
000088h|DMAL Transfer Complete Interrupt Control Register DM1IC XXXX X000b
000089h|UART1/4 Bus Collision, Start Condition/Stop Condition BCN1IC/BCN4IC XXXX X000b

Detection Interrupt Control Register

00008Ah|DMA3 Transfer Complete Interrupt Control Register DM3IC XXXX X000b
00008Bh|Key Input Interrupt Control Register KUPIC XXXX X000b
00008Ch|Timer Al Interrupt Control Register TAlIC XXXX X000b
00008Dh | Intelligent 1/0 Interrupt Control Register 1 lo1ic XXXX X000b
00008Eh|Timer A3 Interrupt Control Register TA3IC XXXX X000b
00008Fh |Intelligent 1/O Interrupt Control Register 3 1103IC XXXX X000b
000090h|UARTO Transmit/NACK Interrupt Control Register SOTIC XXXX X000b
000091h|Intelligent I/O Interrupt Control Register 5 1105IC XXXX X000b
000092h|UART1 Transmit/NACK Interrupt Control Register S1TIC XXXX X000b
000093h|Intelligent 1/O Interrupt Control Register 7 lo7IC XXXX X000b
000094h | Timer BO Interrupt Control Register TBOIC XXXX X000b
000095h|Intelligent 1/O Interrupt Control Register 9 1109IC XXXX X000b
000096h | Timer B2 Interrupt Control Register TB2IC XXXX X000b
000097h|Intelligent I/O Interrupt Control Register 11 lI011IC XXXX X000b
000098h | Timer B4 Interrupt Control Register TB4IC XXXX X000b
00009%9h

00009AN|INT4 Interrupt Control Register INT4IC XX00 X000b
00009Bh

00009Ch|INT2 Interrupt Control Register INT2IC XX00 X000b
00009Dh

00009EN|INTO Interrupt Control Register INTOIC XX00 X000b
00009Fh

0000AON|Intelligent I/O Interrupt Request Register 0 IIO0IR 0000 0XX1b

0000A1h|Intelligent I/O Interrupt Request Register 1 IIO1IR 0000 0XX1b

0000A2h|Intelligent I/O Interrupt Request Register 2 I02IR 0000 0X01b

0000A3h|Intelligent I/O Interrupt Request Register 3 IIO3IR 0000 XXX1b
0000A4h|Intelligent I/O Interrupt Request Register 4 104IR 000X 0XX1b
0000A5h|Intelligent I/O Interrupt Request Register 5 IIO5IR 000X 0XX1b
0000A6h|Intelligent I/O Interrupt Request Register 6 IIO6IR 000X 0XX1b
0000A7h|Intelligent I/O Interrupt Request Register 7 II07IR X00X 0XX1b
0000A8h|Intelligent I/O Interrupt Request Register 8 IIO8IR XX0X 0XX1b
0000A9h|Intelligent I/O Interrupt Request Register 9 IIO9IR 0X00 0XX1b
0000AAhR |Intelligent I/O Interrupt Request Register 10 II010IR 0X00 0XX1b
0000ABh |Intelligent I/O Interrupt Request Register 11 IIO11IR 0X00 0XX1b
0000ACh

0000ADN

0000AEh

0000AFh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.4 SFR List (4)

Address Register Symbol Reset Value
0000BOh|Intelligent I/O Interrupt Enable Register 0 IIO0IE 00h
0000B1h|Intelligent I/O Interrupt Enable Register 1 IIO1IE 00h
0000B2h|Intelligent I/O Interrupt Enable Register 2 1102IE 00h
0000B3h|Intelligent I/O Interrupt Enable Register 3 I103IE 00h
0000B4h|Intelligent I/O Interrupt Enable Register 4 1104IE 00h
0000B5h|Intelligent I/O Interrupt Enable Register 5 IIO5IE 00h
0000B6h|Intelligent I/O Interrupt Enable Register 6 1106IE 00h
0000B7h|Intelligent I/O Interrupt Enable Register 7 IIO71E 00h
0000B8h|Intelligent I/O Interrupt Enable Register 8 1108IE 00h
0000B9h|Intelligent I/O Interrupt Enable Register 9 1109IE 00h
0000BAh |Intelligent I/O Interrupt Enable Register 10 1I010IE 00h
0000BBh|Intelligent I/O Interrupt Enable Register 11 110111E 00h
0000BCh
0000BDh
0000BEh
0000BFh
0000CO0h
0000C1h|CANO Transmit Interrupt Control Register COTIC XXXX X000b
0000C2h
0000C3h|CANO Error Interrupt Control Register COEIC XXXX X000b
0000C4h
0000C5h
0000C6h
0000C7h
0000C8h
0000C%h
0000CAh
0000CBh
0000CCh
0000CDh
0000CEh
0000CFh
0000D0h|CANO Transmit FIFO Interrupt Control Register COFTIC XXXX X000b
0000D1h
0000D2h
0000D3h
0000D4h
0000D5h
0000D6h
0000D7h
0000D8h
0000D%h
0000DAhN
0000DBh
0000DCh
0000DDh |UART7 Transmit Interrupt Control Register S7TIC XXXX X000b
0000ODEh|INT7 Interrupt Control Register INT7IC XX00 X000b
0000DFh|UARTS8 Transmit Interrupt Control Register S8TIC XXXX X000b

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.5 SFR List (5)

Address Register Symbol Reset Value
0000EOh
0000E1h|CANO Receive Interrupt Control Register CORIC XXXX X000b
0000E2h
0000E3h
0000E4h
0000E5h
0000E6h
0000E7h
0000E8h
0000E9h
0000EAh
0000EBh
0000ECh
0000EDN
0000EEh
0000EFh
0000F0h |CANO Receive FIFO Interrupt Control Register COFRIC XXXX X000b
0000F1h
0000F2h
0000F3h
0000F4h
0000F5h
0000F6h
0000F7h
0000F8h
0000F9%h
0000FAh
0000FBh
0000FCh|INT8 Interrupt Control Register INT8IC XX00 X000b
0000FDh|UART7 Receive Interrupt Control Register S7RIC XXXX X000b
O000FEhN|INT6 Interrupt Control Register INT6IC XX00 X000b
0000FFh|UARTS8 Receive Interrupt Control Register S8RIC XXXX X000b
000100h|Group 1 Time Measurement/Waveform Generation Register 0 |G1TM0/G1PO0 XXXXh
000101h
000102h|Group 1 Time Measurement/Waveform Generation Register 1 |G1TM1/G1PO1 XXXXh
000103h
000104h|Group 1 Time Measurement/Waveform Generation Register 2 |G1TM2/G1PO2 XXXXh
000105h
000106h|Group 1 Time Measurement/Waveform Generation Register 3 |G1TM3/G1PO3 XXXXh
000107h

X: Undefined
Blanks are reserved. No access is allowed.
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4. Special Function Registers (SFRS)

Table 4.6 SFR List (6)

Address Register Symbol Reset Value
000108h|Group 1 Time Measurement/Waveform Generation Register 4 |G1TM4/G1P0O4 XXXXh
000109h
00010Ah|Group 1 Time Measurement/Waveform Generation Register 5 |G1TM5/G1PO5 XXXXh
00010Bh
00010Ch|Group 1 Time Measurement/Waveform Generation Register 6 |G1TM6/G1PO6 XXXXh
00010Dh
00010Eh|Group 1 Time Measurement/Waveform Generation Register 7 |G1TM7/G1PO7 XXXXh
00010Fh
000110h|Group 1 Waveform Generation Control Register 0 G1POCRO 0000 X000b
000111h|Group 1 Waveform Generation Control Register 1 G1POCR1 0X00 X000b
000112h|Group 1 Waveform Generation Control Register 2 G1POCR2 0X00 X000b
000113h|Group 1 Waveform Generation Control Register 3 G1POCR3 0X00 X000b
000114h|Group 1 Waveform Generation Control Register 4 G1POCR4 0X00 X000b
000115h|Group 1 Waveform Generation Control Register 5 G1POCR5 0X00 X000b
000116h|Group 1 Waveform Generation Control Register 6 G1POCR6 0X00 X000b
000117h|Group 1 Waveform Generation Control Register 7 G1POCR7 0X00 X000b
000118h|Group 1 Time Measurement Control Register 0 G1TMCRO 00h
000119h|Group 1 Time Measurement Control Register 1 G1TMCR1 00h
00011Ah|Group 1 Time Measurement Control Register 2 G1TMCR2 00h
00011Bh|Group 1 Time Measurement Control Register 3 G1TMCR3 00h
00011Ch|Group 1 Time Measurement Control Register 4 G1TMCR4 00h
00011Dh|Group 1 Time Measurement Control Register 5 G1TMCR5 00h
00011Eh|Group 1 Time Measurement Control Register 6 G1TMCR6 00h
00011Fh|Group 1 Time Measurement Control Register 7 G1TMCR7 00h
000120h|Group 1 Base Timer Register G1BT XXXXh
000121h
000122h|Group 1 Base Timer Control Register 0 G1BCRO 00h
000123h|Group 1 Base Timer Control Register 1 G1BCR1 0000 0000b
000124h|Group 1 Time Measurement Prescaler Register 6 G1TPR6 00h
000125h|Group 1 Time Measurement Prescaler Register 7 GI1TPR7 00h
000126h|Group 1 Function Enable Register G1FE 00h
000127h|Group 1 Function Select Register G1FS 00h
000128h
00012%9h
00012Ah
00012Bh
00012Ch
00012Dh
00012Eh
00012Fh

000130h to
00013Fh
X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group

4. Special Function Registers (SFRS)

Table 4.7 SFR List (7)

Address Register Symbol Reset Value
000140h|Group 2 Waveform Generation Register 0 G2PO0 XXXXh
000141h
000142h|Group 2 Waveform Generation Register 1 G2P0O1 XXXXh
000143h
000144h|Group 2 Waveform Generation Register 2 G2P0O2 XXXXh
000145h
000146h|Group 2 Waveform Generation Register 3 G2P03 XXXXh
000147h
000148h|Group 2 Waveform Generation Register 4 G2P0O4 XXXXh
00014%h
00014Ah|Group 2 Waveform Generation Register 5 G2P0O5 XXXXh
00014Bh
00014Ch|Group 2 Waveform Generation Register 6 G2P0O6 XXXXh
00014Dh
00014Eh|Group 2 Waveform Generation Register 7 G2PO7 XXXXh
00014Fh
000150h|Group 2 Waveform Generation Control Register O G2POCRO 0000 0000b
000151h|Group 2 Waveform Generation Control Register 1 G2POCR1 0000 0000b
000152h|Group 2 Waveform Generation Control Register 2 G2POCR2 0000 0000b
000153h|Group 2 Waveform Generation Control Register 3 G2POCR3 0000 0000b
000154h|Group 2 Waveform Generation Control Register 4 G2POCR4 0000 0000b
000155h|Group 2 Waveform Generation Control Register 5 G2POCRS5 0000 0000b
000156h|Group 2 Waveform Generation Control Register 6 G2POCR6 0000 0000b
000157h|Group 2 Waveform Generation Control Register 7 G2POCR7 0000 0000b
000158h
00015%9h
00015Ah
00015Bh
00015Ch
00015Dh
00015Eh
00015Fh
000160h|Group 2 Base Timer Register G2BT XXXXh
000161h
000162h|Group 2 Base Timer Control Register 0 G2BCRO 00h
000163h|Group 2 Base Timer Control Register 1 G2BCR1 0000 0000b
000164h|Base Timer Start Register BTSR XXXX 0000b
000165h
000166h|Group 2 Function Enable Register G2FE 00h
000167h|Group 2 RTP Output Buffer Register G2RTP 00h
000168h
000169h
00016Ah|Group 2 Serial Interface Mode Register G2MR 00XX X000b
00016Bh|Group 2 Serial Interface Control Register G2CR 0000 X110b
00016Ch|Group 2 SI/O Transmit Buffer Register G2TB XXXXh
00016Dh
00016Eh|Group 2 SI/O Receive Buffer Register G2RB XXXXh
00016Fh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.8  SFR List (8)

Address Register Symbol Reset Value
000170h|Group 2 IEBus Address Register IEAR XXXXh
000171h
000172h|Group 2 IEBus Control Register IECR 00XX X000b
000173h|Group 2 IEBus Transmit Interrupt Source Detect Register IETIF XXX0 0000b
000174h|Group 2 IEBus Receive Interrupt Source Detect Register IERIF XXX0 0000b
000175h
000176h
000177h
000178h
00017%9h
00017Ah
00017Bh
00017Ch
00017Dh
00017Eh
00017Fh
000180h|Group 0 Time Measurement/Waveform Generation Register 0 |GOTM0/GOPOO0 XXXXh
000181h
000182h|Group 0 Time Measurement/Waveform Generation Register 1 |GOTM1/GOPO1 XXXXh
000183h
000184h|Group 0 Time Measurement/Waveform Generation Register 2 |GOTM2/GOPO2 XXXXh
000185h
000186h|Group 0 Time Measurement/Waveform Generation Register 3 |GOTM3/GOPO3 XXXXh
000187h
000188h|Group 0 Time Measurement/Waveform Generation Register 4 |GOTM4/GOPO4 XXXXh
00018%9h
00018Ah|Group 0 Time Measurement/Waveform Generation Register 5 |GOTM5/GOPO5 XXXXh
00018Bh
00018Ch|Group 0 Time Measurement/Waveform Generation Register 6 |GOTM6/GOPO6 XXXXh
00018Dh
00018Eh|Group 0 Time Measurement/Waveform Generation Register 7 |GOTM7/GOPO7 XXXXh
00018Fh
000190h|Group 0 Waveform Generation Control Register 0 GOPOCRO 0000 X000b
000191h|Group 0 Waveform Generation Control Register 1 GOPOCR1 0X00 X000b
000192h|Group 0 Waveform Generation Control Register 2 GOPOCR2 0X00 X000b
000193h|Group 0 Waveform Generation Control Register 3 GOPOCR3 0X00 X000b
000194h|Group 0 Waveform Generation Control Register 4 GOPOCR4 0X00 X000b
000195h|Group 0 Waveform Generation Control Register 5 GOPOCRS5 0X00 X000b
000196h|Group 0 Waveform Generation Control Register 6 GOPOCR6 0X00 X000b
000197h|Group 0 Waveform Generation Control Register 7 GOPOCRY7 0X00 X000b
000198h|Group 0 Time Measurement Control Register O GOTMCRO 00h
000199h|Group 0 Time Measurement Control Register 1 GOTMCR1 00h
00019Ah|Group 0 Time Measurement Control Register 2 GOTMCR2 00h
00019Bh|Group 0 Time Measurement Control Register 3 GOTMCR3 00h
00019Ch|Group 0 Time Measurement Control Register 4 GOTMCR4 00h
00019Dh|Group 0 Time Measurement Control Register 5 GOTMCR5 00h
00019Eh|Group 0 Time Measurement Control Register 6 GOTMCR6 00h
00019Fh|Group 0 Time Measurement Control Register 7 GOTMCR7 00h

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group

4. Special Function Registers (SFRS)

Table 4.9

SFR List (9)

Address

Register

Symbol

Reset Value

0001A0h

0001A1h

Group 0 Base Timer Register

GOBT

XXXXh

0001A2h

Group 0 Base Timer Control Register 0

GOBCRO

00h

0001A3h

Group 0 Base Timer Control Register 1

GOBCR1

0000 0000b

0001A4h

Group 0 Time Measurement Prescaler Register 6

GOTPR6

00h

0001A5h

Group 0 Time Measurement Prescaler Register 7

GOTPR7

00h

0001A6h

Group 0 Function Enable Register

GOFE

00h

0001A7h

Group 0 Function Select Register

GOFS

00h

0001A8h

0001A9h

0001AAh

0001ABh

0001ACh

0001ADh

0001AEh

0001AFh

0001B0Oh

0001B1h

0001B2h

0001B3h

0001B4h

0001B5h

0001B6h

0001B7h

0001B8h

0001B%h

0001BAh

0001BBh

0001BCh

0001BDh

0001BEh

0001BFh

0001COh

0001C1h

0001C2h

0001C3h

0001C4h

UARTS5 Special Mode Register 4

U5SMR4

00h

0001C5h

UARTS5 Special Mode Register 3

U5SMR3

00h

0001C6h

UARTS5 Special Mode Register 2

U5SMR2

00h

0001C7h

UARTS5 Special Mode Register

U5SMR

00h

0001C8h

UARTS5 Transmit/Receive Mode Register

U5MR

00h

0001C9%h

UARTS5 Bit Rate Register

U5BRG

XXh

0001CAh

0001CBh

UARTS5 Transmit Buffer Register

uU5TB

XXXXh

0001CCh

UARTS5 Transmit/Receive Control Register O

usCo

0000 1000b

0001CDh

UARTS5 Transmit/Receive Control Register 1

U5C1

0000 0010b

0001CEh

0001CFh

UARTS5 Receive Buffer Register

U5RB

XXXXh

X: Undefined
Blanks are reserved. No access is allowed.

REJO3B0300-0101 Rev.1.01

Nov 10, 2010

RENESAS

Page 29 of 90



R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.10  SFR List (10)

Address Register Symbol Reset Value
0001DO0Oh

0001D1h

0001D2h

0001D3h

0001D4h|UART6 Special Mode Register 4 U6SMR4 00h
0001D5h|UART6 Special Mode Register 3 U6SMR3 00h
0001D6h|UART6 Special Mode Register 2 U6SMR2 00h
0001D7h|UART6 Special Mode Register U6SMR 00h
0001D8h|UART6 Transmit/Receive Mode Register U6MR 00h
0001D9h|UART®6 Bit Rate Register U6BRG XXh
0001DAh|UART®6 Transmit Buffer Register U6TB XXXXh
0001DBh

0001DCh|UART6 Transmit/Receive Control Register O ueCo 0000 1000b
0001DDh|UART6 Transmit/Receive Control Register 1 ueCl 0000 0010b
0001DEh|UART®6 Receive Buffer Register UG6RB XXXXh
0001DFh

0001EOh|UART7 Transmit/Receive Mode Register U7MR 00h
0001E1h|UART7 Bit Rate Register U7BRG XXh
0001E2h|UART7 Transmit Buffer Register u7TB XXXXh
0001E3h

0001E4h|UART7 Transmit/Receive Control Register O u7co 00X0 1000b
0001E5h|UART?7 Transmit/Receive Control Register 1 U7C1 XXXX 0010b
0001E6h|UART7 Receive Buffer Register U7RB XXXXh
0001E7h

0001E8h|UARTS8 Transmit/Receive Mode Register USMR 00h
0001E9n|UARTS Bit Rate Register U8BBRG XXh
0001EAh|UARTS8 Transmit Buffer Register uU8TB XXXXh
0001EBh

0001ECh|UARTS8 Transmit/Receive Control Register 0 usco 00X0 1000b
0001EDh|UARTS8 Transmit/Receive Control Register 1 uUsC1l XXXX 0010b
0001EEh|UARTS8 Receive Buffer Register U8BRB XXXXh
0001EFh

0001FOh|UART7, UARTS8 Transmit/Receive Control Register 2 U78CON X000 0000b
0001F1h

0001F2h

0001F3h

0001F4h

0001F5h

0001F6h

0001F7h

0001F8h

0001F9h

0001FAh

0001FBh

0001FCh

0001FDh

0001FEh

0001FFh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 411  SFR List (11)

Address Register Symbol Reset Value
000200h to
0002BFh
0002C0h | X0 Register/Y0O Register XOR/YOR XXXXh
0002C1h
0002C2h| X1 Register/Y1 Register X1R/Y1R XXXXh
0002C3h
0002C4h| X2 Register/Y2 Register X2R/Y2R XXXXh
0002C5h
0002C6h| X3 Register/Y3 Register X3R/Y3R XXXXh
0002C7h
0002C8h| X4 Register/Y4 Register X4R/Y4AR XXXXh
0002C%h
0002CAhN| X5 Register/Y5 Register X5R/Y5R XXXXh
0002CBh
0002CCh | X6 Register/Y6 Register X6R/Y6R XXXXh
0002CDh
0002CEh| X7 Register/Y7 Register X7RIYTR XXXXh
0002CFh
0002D0h | X8 Register/Y8 Register X8R/Y8R XXXXh
0002D1h
0002D2h| X9 Register/Y9 Register X9R/Y9R XXXXh
0002D3h
0002D4h|X10 Register/Y10 Register X10R/Y10R XXXXh
0002D5h
0002D6h|X11 Register/Y11 Register X11R/Y11R XXXXh
0002D7h
0002D8h|X12 Register/Y12 Register X12R/Y12R XXXXh
0002D%h
0002DAh|X13 Register/Y13 Register X13R/Y13R XXXXh
0002DBh
0002DCh|X14 Register/Y14 Register X14R/Y14R XXXXh
0002DDh
0002DEh|X15 Register/Y15 Register X15R/Y15R XXXXh
0002DFh
0002EOh|X-Y Control Register XYC XXXX XX00b
0002E1h
0002E2h
0002E3h
0002E4h|UART1 Special Mode Register 4 U1SMR4 00h
0002E5h|UART1 Special Mode Register 3 U1SMR3 00h
0002E6h|UART1 Special Mode Register 2 U1SMR2 00h
0002E7h|UART1 Special Mode Register U1SMR 00h
0002E8h|UART1 Transmit/Receive Mode Register U1MR 00h
0002E9h|UART1 Bit Rate Register U1BRG XXh
0002EAh |UART1 Transmit Buffer Register uiTB XXXXh
0002EBh
0002ECh|UART1 Transmit/Receive Control Register 0 uico 0000 1000b
0002EDh|UART1 Transmit/Receive Control Register 1 uic1i 0000 0010b
0002EEh|UART1 Receive Buffer Register U1RB XXXXh
0002EFh
X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group

4. Special Function Registers (SFRS)

Table 4.12  SFR List (12)

Address Register Symbol Reset Value
0002F0h

0002F1h

0002F2h

0002F3h

0002F4h|UART4 Special Mode Register 4 U4SMR4 00h
0002F5h|UART4 Special Mode Register 3 U4SMR3 00h
0002F6h|UART4 Special Mode Register 2 U4SMR2 00h
0002F7h|UART4 Special Mode Register U4SMR 00h
0002F8h|UART4 Transmit/Receive Mode Register U4MR 00h
0002F9h|UART4 Bit Rate Register U4BRG XXh
0002FAh|UART4 Transmit Buffer Register u4TB XXXXh
0002FBh

0002FCh|UART4 Transmit/Receive Control Register O u4cCo 0000 1000b
0002FDh|UART4 Transmit/Receive Control Register 1 u4cl 0000 0010b
0002FEh|UART4 Receive Buffer Register U4RB XXXXh
0002FFh
000300h|Count Start Register for Timers B3, B4, and B5 TBSR 000X XXXXb
000301h
000302h|Timer Al1-1 Register TA1l XXXXh
000303h
000304h|Timer A2-1 Register TA21 XXXXh
000305h
000306h | Timer A4-1 Register TA41 XXXXh
000307h
000308h | Three-phase PWM Control Register 0 INVCO 00h
000309h | Three-phase PWM Control Register 1 INVC1 00h
00030Ah| Three-phase Output Buffer Register 0 IDBO XX11 1111b
00030Bh | Three-phase Output Buffer Register 1 IDB1 XX11 1111b
00030Ch|Dead Time Timer DTT XXh
00030Dh | Timer B2 Interrupt Generating Frequency Set Counter ICTB2 XXh
00030Eh

00030Fh
000310h|Timer B3 Register TB3 XXXXh
000311h
000312h|Timer B4 Register TB4 XXXXh
000313h
000314h|Timer B5 Register TB5 XXXXh
000315h
000316h
000317h
000318h
000319h

00031Ah

00031Bh|Timer B3 Mode Register TB3MR 00XX 0000b
00031Ch|Timer B4 Mode Register TB4AMR 00XX 0000b
00031Dh|Timer B5 Mode Register TB5MR 00XX 0000b
00031Eh

00031Fh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group

4. Special Function Registers (SFRS)

Table 4.13  SFR List (13)
Address Register Symbol Reset Value

000320h
000321h
000322h
000323h
000324h|UARTS3 Special Mode Register 4 U3SMR4 00h
000325h|UART3 Special Mode Register 3 U3SMR3 00h
000326h|UART3 Special Mode Register 2 U3SMR2 00h
000327h|UART3 Special Mode Register U3SMR 00h
000328h|UART3 Transmit/Receive Mode Register U3MR 00h
000329h|UART3 Bit Rate Register U3BRG XXh
00032Ah|UART3 Transmit Buffer Register U3TB XXXXh
00032Bh
00032Ch|UART3 Transmit/Receive Control Register 0 u3co 0000 1000b
00032Dh|UART3 Transmit/Receive Control Register 1 u3Cl1 0000 0010b
00032Eh|UART3 Receive Buffer Register U3RB XXXXh
00032Fh
000330h
000331h
000332h
000333h
000334h|UART2 Special Mode Register 4 U2SMR4 00h
000335h|UART2 Special Mode Register 3 U2SMR3 00h
000336h|UART2 Special Mode Register 2 U2SMR2 00h
000337h|UART2 Special Mode Register U2SMR 00h
000338h|UART2 Transmit/Receive Mode Register U2MR 00h
000339h|UART2 Bit Rate Register U2BRG XXh
00033Ah|UART?2 Transmit Buffer Register U2TB XXXXh
00033Bh
00033Ch|UART2 Transmit/Receive Control Register 0 u2co 0000 1000b
00033Dh|UART2 Transmit/Receive Control Register 1 u2C1 0000 0010b
00033Eh|UART2 Receive Buffer Register U2RB XXXXh
00033Fh
000340h|Count Start Register TABSR 0000 0000b
000341h|Clock Prescaler Reset Register CPSRF OXXX XXXXb
000342h|One-shot Start Register ONSF 0000 0000b
000343h|Trigger Select Register TRGSR 0000 0000b
000344h|Increment/Decrement Counting Select Register UDF 0000 0000b
000345h
000346h|Timer AO Register TAO XXXXh
000347h
000348h|Timer Al Register TAl XXXXh
000349h
00034Ah|Timer A2 Register TA2 XXXXh
00034Bh
00034Ch|Timer A3 Register TA3 XXXXh
00034Dh
00034Eh|Timer A4 Register TA4 XXXXh
00034Fh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.14  SFR List (14)

Address Register Symbol Reset Value
000350h| Timer BO Register TBO XXXXh
000351h
000352h|Timer B1 Register TB1 XXXXh
000353h
000354h|Timer B2 Register B2 XXXXh
000355h
000356h|Timer AO Mode Register TAOMR 0000 0000b
000357h|Timer A1 Mode Register TAIMR 0000 0000b
000358h|Timer A2 Mode Register TA2MR 0000 0000b
000359h | Timer A3 Mode Register TA3MR 0000 0000b
00035Ah | Timer A4 Mode Register TAAMR 0000 0000b
00035Bh | Timer BO Mode Register TBOMR 00XX 0000b
00035Ch|Timer B1 Mode Register TB1IMR 00XX 0000b
00035Dh | Timer B2 Mode Register TB2MR 00XX 0000b
00035Eh|Timer B2 Special Mode Register TB2SC XXXX XXX0b
00035Fh |Count Source Prescaler Register TCSPR 0000 0000b
000360h
000361h
000362h
000363h
000364h|UARTO Special Mode Register 4 UOSMR4 00h
000365h|UARTO Special Mode Register 3 UOSMR3 00h
000366h|UARTO Special Mode Register 2 UOSMR2 00h
000367h|UARTO Special Mode Register UOSMR 00h
000368h|UARTO Transmit/Receive Mode Register UOMR 00h
000369h|UARTO Bit Rate Register UOBRG XXh
00036Ah|UARTO Transmit Buffer Register UoTB XXXXh
00036Bh
00036Ch|UARTO Transmit/Receive Control Register 0 uoco 0000 1000b
00036Dh|UARTO Transmit/Receive Control Register 1 uoC1 0000 0010b
00036Eh|UARTO Receive Buffer Register UORB XXXXh
00036Fh
000370h
000371h
000372h
000373h
000374h
000375h
000376h
000377h
000378h
00037%9h
00037Ah
00037Bh
00037Ch|CRC Data Register CRCD XXXXh
00037Dh
00037Eh|CRC Input Register CRCIN XXh
00037Fh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.15  SFR List (15)

Address Register Symbol Reset Value
000380h|A/DO Register 0 ADOO 00XXh
000381h
000382h|A/DO Register 1 ADO1 00XXh
000383h
000384h|A/DO Register 2 ADO02 00XXh
000385h
000386h|A/DO Register 3 ADO3 00XXh
000387h
000388h|A/DO Register 4 ADO4 00XXh
000389h
00038Ah|A/DO Register 5 ADO5 00XXh
00038Bh
00038Ch|A/DO Register 6 ADO6 00XXh
00038Dh
00038Eh|A/DO Register 7 ADO7 00XXh
00038Fh
000390h
000391h
000392h|A/DO Control Register 4 ADOCON4 XXXX 00XXb
000393h
000394h|A/DO Control Register 2 ADOCON2 XX0X X000b
000395h|A/DO Control Register 3 ADOCON3 XXXX X000b
000396h|A/DO Control Register O ADOCONO 00h
000397h|A/DO Control Register 1 ADOCON1 00h
000398h|D/A Register 0 DAO XXh
000399h
00039Ah|D/A Register 1 DAl XXh
00039Bh
00039Ch|D/A Control Register DACON XXXX XX00b
00039Dh
00039Eh
00039Fh
0003A0h
0003A1h
0003A2h
0003A3h
0003A4h
0003A5h
0003A6h
0003A7h
0003A8h
0003A9h
0003AAh
0003ABh
0003ACh
0003ADh
0003AEh
0003AFh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.16  SFR List (16)

Address Register Symbol Reset Value
0003B0Oh

0003B1h

0003B2h

0003B3h

0003B4h

0003B5h

0003B6h

0003B7h

0003B8h

0003B9h

0003BAh

0003BBh

0003BCh

0003BDh

0003BEh

0003BFh

0003CO0h|Port PO Register PO XXh
0003C1h|Port P1 Register P1 XXh
0003C2h|Port PO Direction Register PDO 0000 0000b
0003C3h|Port P1 Direction Register PD1 0000 0000b
0003C4h|Port P2 Register P2 XXh
0003C5h|Port P3 Register P3 XXh
0003C6h|Port P2 Direction Register PD2 0000 0000b
0003C7h|Port P3 Direction Register PD3 0000 0000b
0003C8h|Port P4 Register P4 XXh
0003C9h|Port P5 Register P5 XXh
0003CAh|Port P4 Direction Register PD4 0000 0000b
0003CBh|Port P5 Direction Register PD5 0000 0000b
0003CCh|Port P6 Register P6 XXh
0003CDh|Port P7 Register P7 XXh
0003CEh|Port P6 Direction Register PD6 0000 0000b
0003CFh|Port P7 Direction Register PD7 0000 0000b
0003DO0h|Port P8 Register P8 XXh
0003D1h|Port P9 Register P9 XXh
0003D2h|Port P8 Direction Register PD8 00X0 0000b
0003D3h|Port P9 Direction Register PD9 0000 0000b
0003D4h|Port P10 Register P10 XXh
0003D5h|Port P11 Register P11 XXh
0003D6h|Port P10 Direction Register PD10 0000 0000b
0003D7h|Port P11 Direction Register PD11 XXX0 0000b
0003D8h|Port P12 Register P12 XXh
0003D%h|Port P13 Register P13 XXh
0003DAhN|Port P12 Direction Register PD12 0000 0000b
0003DBh|Port P13 Direction Register PD13 0000 0000b
0003DCh|Port P14 Register P14 XXh
0003DDh|Port P15 Register P15 XXh
0003DEh|Port P14 Direction Register PD14 X000 0000b
0003DFh|Port P15 Direction Register PD15 0000 0000b

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.17 SFR List (17)

Address Register Symbol Reset Value
0003EOh
0003E1lh
0003E2h
0003E3h
0003E4h
0003E5h
0003E6h
0003E7h
0003E8h
0003E%h
0003EAh
0003EBh
0003ECh
0003EDh
0003EEh
0003EFh
0003FO0h [Pull-up Control Register O PURO 0000 0000b
0003F1h|{Pull-up Control Register 1 PUR1 XXXX X0XXb
0003F2h|Pull-up Control Register 2 PUR2 000X XXXXb
0003F3h|Pull-up Control Register 3 PURS3 0000 0000b
0003F4h|Pull-up Control Register 4 PUR4 XXXX 0000b
0003F5h
0003F6h
0003F7h
0003F8h
0003F9h
0003FAh
0003FBh
0003FCh
0003FDh
0003FEh
0003FFh|Port Control Register PCR 1IXXX XXXO0b

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.18  SFR List (18)

Address Register Symbol Reset Value
040000h|Flash Memory Control Register 0 FMRO 0X01 XX00b
040001h|Flash Memory Status Register 0 FMSRO 1000 0000b
040002h
040003h
040004h
040005h
040006h
040007h
040008h|Flash Register Protection Unlock Register 0 FPRO 00h
040009h|Flash Memory Control Register 1 FMR1 0000 0010b
04000Ah|Block Protect Bit Monitor Register O FBPMO 29X? ?272?2?b (1)

04000Bh|Block Protect Bit Monitor Register 1 FBPM1 XXX? 2?227b (1)
04000Ch

04000Dh
04000Eh
04000Fh
040010h
040011h|Block Protect Bit Monitor Register 2 FBPM2 2227 272727p (1)
040012h

040013h
040014h
040015h
040016h
040017h
040018h
040019h
04001Ah
04001Bh
04001Ch
04001Dh
04001Eh
04001Fh
040020h|PLL Control Register 0 PLCO 0000 0001b
040021h|PLL Control Register 1 PLC1 0001 1111b
040022h
040023h
040024h
040025h
040026h
040027h
040028h
040029h
04002Ah
04002Bh
04002Ch
04002Dh
04002Eh
04002Fh

X: Undefined

Blanks are reserved. No access is allowed.

Note:
1. The reset value reflects the value of the protect bit for each block in the flash memory.
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R32C/102 Group

4. Special Function Registers (SFRS)

Table 4.19

SFR List (19)

Address

Register

Symbol Reset Value

040030h to
04003Fh

040040h

040041h

040042h

040043h

040044h

Processor Mode Register 0

PMO 1000 0000b

040045h

040046h

System Clock Control Register 0

CMO 0000 1000b

040047h

System Clock Control Register 1

CM1 0010 0000b

040048h

Processor Mode Register 3

PM3 00h

040049h

04004Ah

Protect Register

PRCR XXXX X000b

04004Bh

04004Ch

Protect Register 3

PRCR3 0000 0000b

04004Dh

Oscillator Stop Detection Register

CM2 00h

04004Eh

04004Fh

040050h

040051h

040052h

040053h

Processor Mode Register 2

PM2 00h

040054h

040055h

040056h

040057h

040058h

040059h

04005Ah

Low Speed Mode Clock Control Register

CM3 XXXX XX00b

04005Bh

04005Ch

04005Dh

04005Eh

04005Fh

040060h

Voltage Regulator Control Register

VRCR 0000 0000b

040061h

040062h

040063h

040064h

040065h

040066h

040067h

040068h to
040093h

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.20  SFR List (20)

Address Register Symbol Reset Value
040094h
040095h
040096h
040097h| Three-phase Output Buffer Control Register I0OBC OXXX XXXXb
040098h | Input Function Select Register 0 IFSO X000 0000b
040099h | Input Function Select Register 1 IFS1 XXXX X0XO0b
04009Ah|Input Function Select Register 2 IFS2 0000 00X0b
04009Bh|Input Function Select Register 3 IFS3 XXXX XX00b
04009Ch
04009Dh
04009Eh
04009Fh
0400A0h|Port PO_0 Function Select Register PO_0S 0XXX X000b
0400A1h|Port P1_0 Function Select Register P1_0S XXXX X000b
0400A2h|Port PO_1 Function Select Register PO_1S 0XXX X000b
0400A3h|Port P1_1 Function Select Register P1_1S XXXX X000b
0400A4h|Port PO_2 Function Select Register PO_2S 0XXX X000b
0400A5h|Port P1_2 Function Select Register P1_2S XXXX X000b
0400A6h|Port PO_3 Function Select Register PO_3S 0XXX X000b
0400A7h|Port P1_3 Function Select Register P1_3S XXXX X000b
0400A8h|Port PO_4 Function Select Register PO_4Ss 0XXX X000b
0400A9h|Port P1_4 Function Select Register P1_4S XXXX X000b
0400AAh |Port PO_5 Function Select Register PO_5S 0XXX X000b
0400ABh|Port P1_5 Function Select Register P1_5S XXXX X000b
0400ACh|Port PO_6 Function Select Register PO_6S 0XXX X000b
0400ADh|Port P1_6 Function Select Register P1_6S XXXX X000b
0400AEh |Port PO_7 Function Select Register PO_7S 0XXX X000b
0400AFh|Port P1_7 Function Select Register P1_7S XXXX X000b
0400B0h|Port P2_0 Function Select Register P2_0S 0XXX X000b
0400B1h|Port P3_0 Function Select Register P3_0S XXXX X000b
0400B2h|Port P2_1 Function Select Register P2_1S 0XXX X000b
0400B3h|Port P3_1 Function Select Register P3_1S XXXX X000b
0400B4h|Port P2_2 Function Select Register P2_2S 0XXX X000b
0400B5h|Port P3_2 Function Select Register P3_2S XXXX X000b
0400B6h|Port P2_3 Function Select Register P2_3S 0XXX X000b
0400B7h|Port P3_3 Function Select Register P3_3S XXXX X000b
0400B8h|Port P2_4 Function Select Register P2_4Ss 0XXX X000b
0400B9h|Port P3_4 Function Select Register P3_4S XXXX X000b
0400BAh |Port P2_5 Function Select Register P2_5S 0XXX X000b
0400BBh |Port P3_5 Function Select Register P3_5S XXXX X000b
0400BCh|Port P2_6 Function Select Register P2_6S 0XXX X000b
0400BDh|Port P3_6 Function Select Register P3_6S XXXX X000b
0400BEh |Port P2_7 Function Select Register P2_7S 0XXX X000b
0400BFh|Port P3_7 Function Select Register P3_7S XXXX X000b
X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 421  SFR List (21)

Address Register Symbol Reset Value
0400CO0h|Port P4_0 Function Select Register P4_0S XO0XX X000b
0400C1h|Port P5_0 Function Select Register P5_0S XXXX X000b
0400C2h|Port P4_1 Function Select Register P4_1S XO0XX X000b
0400C3h|Port P5_1 Function Select Register P5_1S XXXX X000b
0400C4h|Port P4_2 Function Select Register P4_2S X0XX X000b
0400C5h|Port P5_2 Function Select Register P5_2S XXXX X000b
0400C6h|Port P4_3 Function Select Register P4_3S X0XX X000b
0400C7h|Port P5_3 Function Select Register P5_3S XXXX X000b
0400C8h|Port P4_4 Function Select Register P4_4S X0XX X000b
0400C9h|Port P5_4 Function Select Register P5_4S X0XX X000b
0400CAh|Port P4_5 Function Select Register P4_5S XO0XX X000b
0400CBh|Port P5_5 Function Select Register P5_5S XO0XX X000b
0400CCh|Port P4_6 Function Select Register P4_6S XO0XX X000b
0400CDh |Port P5_6 Function Select Register P5_6S XO0XX X000b
0400CEh|Port P4_7 Function Select Register P4_7S XO0XX X000b
0400CFh|Port P5_7 Function Select Register P5_7S XO0XX X000b
0400DO0h|Port P6_0 Function Select Register P6_0S XO0XX X000b
0400D1h|Port P7_0 Function Select Register P7_0S XO0XX X000b
0400D2h|Port P6_1 Function Select Register P6_1S X0XX X000b
0400D3h|Port P7_1 Function Select Register P7_1S XO0XX X000b
0400D4h|Port P6_2 Function Select Register P6_2S XO0XX X000b
0400D5h|Port P7_2 Function Select Register P7_2S X0XX X000b
0400D6h|Port P6_3 Function Select Register P6_3S XO0XX X000b
0400D7h|Port P7_3 Function Select Register P7_3S X0XX X000b
0400D8h|Port P6_4 Function Select Register P6_4S X0XX X000b
0400D9%h|Port P7_4 Function Select Register P7_4S XO0XX X000b
0400DAhN|Port P6_5 Function Select Register P6_5S XO0XX X000b
0400DBh|Port P7_5 Function Select Register P7_5S XO0XX X000b
0400DCh |Port P6_6 Function Select Register P6_6S X0XX X000b
0400DDh |Port P7_6 Function Select Register P7_6S XO0XX X000b
0400DEh|Port P6_7 Function Select Register P6_7S XO0XX X000b
0400DFh|Port P7_7 Function Select Register P7_7S X0XX X000b
0400EOh|Port P8_0 Function Select Register P8_0S X0XX X000b
0400E1h|Port P9_0 Function Select Register P9_0S X0XX X000b
0400E2h|Port P8_1 Function Select Register P8_1S X0XX X000b
0400E3h|Port P9_1 Function Select Register P9_1S X0XX X000b
0400E4h|Port P8_2 Function Select Register P8_2S XO0XX X000b
0400E5h|Port P9_2 Function Select Register P9 _2S X0XX X000b
0400E6h | Port P8_3 Function Select Register P8_3S XO0XX X000b
0400E7h|Port P9_3 Function Select Register P9_3S 00XX X000b
0400E8h|Port P8_4 Function Select Register P8_4Ss XXXX X000b
0400E9h|Port P9_4 Function Select Register P9_4s 00XX X000b
0400EAh
0400EBh |Port P9_5 Function Select Register P9_5S 00XX X000b
0400ECh|Port P8_6 Function Select Register P8_6S XXXX X000b
0400EDhI|Port P9_6 Function Select Register P9_6S 00XX X000b
0400EEh |Port P8_7 Function Select Register P8_7S XXXX X000b
0400EFh|Port P9_7 Function Select Register P9_7S XO0XX X000b

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.22  SFR List (22)

Address Register Symbol Reset Value
0400F0h|Port P10_0 Function Select Register P10_0S 0XXX X000b
0400F1h|Port P11_0 Function Select Register P11 _0S X0XX X000b
0400F2h|Port P10_1 Function Select Register P10_1S 0XXX X000b
0400F3h|Port P11_1 Function Select Register P11_1S X0XX X000b
0400F4h|Port P10_2 Function Select Register P10_2S 0XXX X000b
0400F5h|Port P11_2 Function Select Register P11 _2S X0XX X000b
0400F6h|Port P10_3 Function Select Register P10_3S 0XXX X000b
0400F7h|Port P11_3 Function Select Register P11_3S X0XX X000b
0400F8h|Port P10_4 Function Select Register P10_4S 0XXX X000b
0400F9h |Port P11_4 Function Select Register P11_4S XXXX X000b
0400FAh|Port P10_5 Function Select Register P10_5S 0XXX X000b
0400FBh
0400FCh|Port P10_6 Function Select Register P10_6S 0XXX X000b
0400FDh
0400FEh|Port P10_7 Function Select Register P10_7S 0XXX X000b
0400FFh
040100h|Port P12_0 Function Select Register P12 _0S X0XX X000b
040101h|Port P13_0 Function Select Register P13_0S XXXX X000b
040102h|Port P12_1 Function Select Register P12_1S X0XX X000b
040103h|Port P13_1 Function Select Register P13_1S XXXX X000b
040104h|Port P12_2 Function Select Register P12_2S X0XX X000b
040105h|Port P13_2 Function Select Register P13_2S XXXX X000b
040106h|Port P12_3 Function Select Register P12_3S X0XX X000b
040107h|Port P13_3 Function Select Register P13_3S XXXX X000b
040108h|Port P12_4 Function Select Register P12_4S XXXX X000b
040109h|Port P13_4 Function Select Register P13_4S XXXX X000b
04010Ah|Port P12_5 Function Select Register P12_5S XXXX X000b
04010Bh|Port P13_5 Function Select Register P13 5S XXXX X000b
04010Ch|Port P12_6 Function Select Register P12_6S XXXX X000b
04010Dh|Port P13_6 Function Select Register P13_6S XXXX X000b
04010Eh|Port P12_7 Function Select Register P12_7S XXXX X000b
04010Fh|Port P13_7 Function Select Register P13_7S XXXX X000b
040110h
040111h|Port P15_0 Function Select Register P15 _0S 00XX X000b
040112h
040113h|Port P15_1 Function Select Register P15 1S 00XX X000b
040114h
040115h|Port P15_2 Function Select Register P15 _2S 00XX X000b
040116h|Port P14_3 Function Select Register P14 _3S XXXX X000b
040117h|Port P15_3 Function Select Register P15 _3S 00XX X000b
040118h|Port P14 _4 Function Select Register P14 _4S XXXX X000b
040119h|Port P15_4 Function Select Register P15 4S 00XX X000b
04011Ah|Port P14_5 Function Select Register P14 5S XXXX X000b
04011Bh|Port P15_5 Function Select Register P15 5S 00XX X000b
04011Ch|Port P14_6 Function Select Register P14 _6S XXXX X000b
04011Dh|Port P15_6 Function Select Register P15 _6S 00XX X000b
04011Eh
04011Fh|Port P15_7 Function Select Register P15 7S 00XX X000b

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.23  SFR List (23)
Address Register Symbol Reset Value

040120h to
04403Fh
044040h
044041h
044042h
044043h
044044h
044045h
044046h
044047h
044048h
044049h
04404Ah
04404Bh
04404Ch
04404Dh
04404Eh|Watchdog Timer Start Register WDTS XXXX XXXXb
04404Fh|Watchdog Timer Control Register wWDC 000X XXXXb
044050h
044051h
044052h
044053h
044054h
044055h
044056h
044057h
044058h
044059h
04405Ah
04405Bh
04405Ch
04405Dh
04405Eh
04405Fh | Protect Register 2 PRCR2 OXXX XXXXb

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.24  SFR List (24)

Address Register Symbol Reset Value
044060h
044061h
044062h
044063h
044064h
044065h
044066h
044067h
044068h
044069h
04406Ah
04406Bh
04406Ch
04406Dh | External Interrupt Request Source Select Register 1 IFSR1 X0XX X000b
04406Eh
04406Fh |External Interrupt Request Source Select Register 0 IFSRO 0000 0000b
044070h|DMAO Request Source Select Register 2 DMOSL2 XX00 0000b
044071h|DMAL1 Request Source Select Register 2 DM1SL2 XX00 0000b
044072h|DMA2 Request Source Select Register 2 DM2SL2 XX00 0000b
044073h|DMA3 Request Source Select Register 2 DM3SL2 XX00 0000b
044074h
044075h
044076h
044077h
044078h|DMAO Request Source Select Register DMOSL XXX0 0000b
044079h|DMA1 Request Source Select Register DM1SL XXX0 0000b
04407Ah|DMA2 Request Source Select Register DM2SL XXX0 0000b
04407Bh|DMA3 Request Source Select Register DM3SL XXX0 0000b
04407Ch
04407Dh|Wake-up IPL Setting Register 2 RIPL2 XX0X 0000b
04407Eh
04407Fh|Wake-up IPL Setting Register 1 RIPL1 XX0X 0000b
044080h
044081h
044082h
044083h
044084h
044085h
044086h
044087h
044088h
04408%9h
04408Ah
04408Bh
04408Ch
04408Dh
04408Eh
04408Fh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 425  SFR List (25)
Address Register Symbol Reset Value
044090h to
0443FFh
044400h|12C-bus Transmit/Receive Shift Register [2CTRSR XXh
044401h
044402h|{12C-bus Slave Address Register I2CSAR 00h
044403h|12C-bus Control Register 0 12CCRO 0000 0000b
044404h||2C-bus Clock Control Register I2CCCR 0000 0000b

044405h(12C-bus START and STOP Conditions Control Register I2CSSCR 0001 1010b
044406h [12C-bus Control Register 1 [2CCR1 0011 0000b
044407h||12C-bus Control Register 2 I12CCR2 0X00 0000b
044408h||2C-bus Status Register I2CSR 0001 000Xb
044409h
04440Ah
04440Bh
04440Ch
04440Dh
04440Eh
04440Fh
044410 [12C-bus Mode Register I2CMR XXXX 0000b
044411h
044412h
044413h
044414h
044415h
044416h
044417h
044418h
044419h
04441Ah
04441Bh
04441Ch
04441Dh
04441Eh
04441Fh

044420h to
0467FFh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group

4. Special Function Registers (SFRS)

Table 4.26

SFR List (26)

Address

Register

Symbol

Reset Value

046800h to
047BFFh

047C00h|CANO Mailbox O:
047C01h
047C02h
047C03h

Message ldentifier

047C04h

047C05h|CANO Mailbox O:

Data Length

047C06h|CANO Mailbox O:
047C07h
047C08h
047C0%h
047COAhN
047C0Bh
047CO0Ch
047C0Dh

Data Field

047COEh|CANO Mailbox O:
047COFh

Time Stamp

COMBO

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047C10h|CANO Mailbox 1:
047C11h
047C12h
047C13h

Message ldentifier

047C14h

047C15h|CANO Mailbox 1:

Data Length

047C16h|CANO Mailbox 1:
047C17h
047C18h
047C19h
047C1Ah
047C1Bh
047C1Ch
047C1Dh

Data Field

047C1Eh|CANO Mailbox 1:
047C1Fh

Time Stamp

COMB1

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047C20h|CANO Mailbox 2:
047C21h
047C22h
047C23h

Message ldentifier

047C24h

047C25h|CANO Mailbox 2:

Data Length

047C26h|CANO Mailbox 2:
047C27h
047C28h
047C29h
047C2Ah
047C2Bh
047C2Ch
047C2Dh

Data Field

047C2Eh|CANO Mailbox 2:
047C2Fh

Time Stamp

COMB2

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group

4. Special Function Registers (SFRS)

Table 4.27  SFR List (27)

Address Register

Symbol

Reset Value

047C30h|CANO Mailbox 3: Message Identifier
047C31h
047C32h
047C33h

047C34h

047C35h|CANO Mailbox 3: Data Length

047C36h|CANO Mailbox 3: Data Field
047C37h
047C38h
047C39h
047C3Ah
047C3Bh
047C3Ch
047C3Dh

047C3Eh|CANO Mailbox 3: Time Stamp
047C3Fh

COMB3

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047C40h|CANO Mailbox 4: Message Ildentifier
047C41h
047C42h
047C43h

047C44h

047C45h|CANO Mailbox 4: Data Length

047C46h|CANO Mailbox 4: Data Field
047C47h
047C48h
047C49h
047C4Ah
047C4Bh
047C4Ch
047C4Dh

047C4Eh|CANO Mailbox 4: Time Stamp
047C4Fh

CoMB4

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047C50h|CANO Mailbox 5: Message Identifier
047C51h
047C52h
047C53h

047C54h

047C55h|CANO Mailbox 5: Data Length

047C56h|CANO Mailbox 5: Data Field
047C57h
047C58h
047C59%h
047C5Ah
047C5Bh
047C5Ch
047C5Dh

047C5Eh|CANO Mailbox 5: Time Stamp
047C5Fh

COMB5

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/102 Group

4. Special Function Registers (SFRS)

Table 4.28  SFR List (28)

Address Register

Symbol

Reset Value

047C60h|CANO Mailbox 6: Message Identifier
047C61h
047C62h
047C63h

047C64h

047C65h|CANO Mailbox 6: Data Length

047C66h|CANO Mailbox 6: Data Field
047C67h
047C68h
047C69h
047C6Ah
047C6Bh
047C6Ch
047C6Dh

047C6Eh|CANO Mailbox 6: Time Stamp
047C6Fh

COMB6

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047C70h|CANO Mailbox 7: Message Ildentifier
047C71h
047C72h
047C73h

047C74h

047C75h|CANO Mailbox 7: Data Length

047C76h|CANO Mailbox 7: Data Field
047C77h
047C78h
047C79h
047C7Ah
047C7Bh
047C7Ch
047C7Dh

047C7Eh|CANO Mailbox 7: Time Stamp
047C7Fh

ComMB7

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047C80h|CANO Mailbox 8: Message Identifier
047C81h
047C82h
047C83h

047C84h

047C85h|CANO Mailbox 8: Data Length

047C86h|CANO Mailbox 8: Data Field
047C87h
047C88h
047C89h
047C8Ah
047C8Bh
047C8Ch
047C8Dh

047C8Eh|CANO Mailbox 8: Time Stamp
047C8Fh

COMBS8

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.29 SFR List (29)

Address Register Symbol Reset Value
047C90h|CANO Mailbox 9: Message Identifier COMB9 XXXX XXXXh
047C91h
047C92h
047C93h
047C94h
047C95h|CANO Mailbox 9: Data Length XXh
047C96h | CANO Mailbox 9: Data Field XXXX XXXX
047C97h XXXX XXXXh
047C98h
047C99%h
047C9Ah
047C9Bh
047C9Ch
047C9Dh
047C9Eh|CANO Mailbox 9: Time Stamp XXXXh
047C9Fh
047CAOh|CANO Mailbox 10: Message ldentifier COMB10 XXXX XXXXh
047CA1lh
047CA2h
047CA3h
047CA4h
047CA5h|CANO Mailbox 10: Data Length XXh
047CA6h|CANO Mailbox 10: Data Field XXXX XXXX
047CA7h XXXX XXXXh
047CA8h
047CA%h
047CAAh
047CABh
047CACh
047CADhO
047CAEh|CANO Mailbox 10: Time Stamp XXXXh
047CAFh
047CBOh|CANO Mailbox 11: Message |dentifier CcomMB11 XXXX XXXXh
047CB1h
047CB2h
047CB3h
047CB4h
047CB5h|CANO Mailbox 11: Data Length XXh
047CB6h|CANO Mailbox 11: Data Field XXXX XXXX
047CB7h XXXX XXXXh
047CB8h
047CB%h
047CBAh
047CBBh
047CBCh
047CBDh
047CBEh|CANO Mailbox 11: Time Stamp XXXXh
047CBFh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.30 SFR List (30)
Address Register Symbol Reset Value
047CCOh|CANO Mailbox 12: Message Identifier COMB12 XXXX XXXXh
047CC1h
047CC2h
047CC3h
047CC4h
047CC5h|CANO Mailbox 12: Data Length XXh
047CC6h|CANO Mailbox 12: Data Field XXXX XXXX
047CC7h XXXX XXXXh
047CC8h
047CC9%h
047CCAh
047CCBh
047CCCh
047CCDh
047CCEh|CANO Mailbox 12: Time Stamp XXXXh
047CCFh
047CDOh|CANO Mailbox 13: Message Identifier COMB13 XXXX XXXXh
047CD1h
047CD2h
047CD3h
047CD4h
047CD5h |CANO Mailbox 13: Data Length XXh
047CD6h |CANO Mailbox 13: Data Field XXXX XXXX
047CD7h XXXX XXXXh
047CD8h
047CD9%h
047CDAhQ
047CDBh
047CDCh
047CDDh
047CDEh|CANO Mailbox 13: Time Stamp XXXXh
047CDFh
047CEOh|CANO Mailbox 14: Message ldentifier comMB14 XXXX XXXXh
047CE1lh
047CE2h
047CE3h
047CE4h
047CE5h|CANO Mailbox 14: Data Length XXh
047CE6h|CANO Mailbox 14: Data Field XXXX XXXX
047CET7h XXXX XXXXh
047CE8h
047CESh
047CEAh
047CEBh
047CECh
047CEDh
047CEEh|CANO Mailbox 14: Time Stamp XXXXh
047CEFh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/102 Group 4. Special Function Registers (SFRS)

Table 4.31 SFR List (31)

Address Register Symbol Reset Value
047CFOh|CANO Mailbox 15: Message Identifier COMB15 XXXX XXXXh
047CF1h
047CF2h
047CF3h
047CF4h
047CF5h|CANO Mailbox 15: Data Length XXh
047CF6h|CANO Mailbox 15: Data Field XXXX XXXX
047CF7h XXXX XXXXh
047CF8h
047CF9h
047CFAh
047CFBh
047CFCh
047CFDh
047CFEh|CANO Mailbox 15: Time Stamp XXXXh
047CFFh
047D00h|CANO Mailbox 16: Message ldentifier COMB16 XXXX XXXXh
047D01h
047D02h
047D03h
047D04h
047D05h|CANO Mailbox 16: Data Length XXh
047D06h | CANO Mailbox 16: Data Field XXXX XXXX
047D07h XXXX XXXXh
047D08h
047D0%h
047D0AN
047D0Bh
047D0Ch
047D0Dh
047DOEh|CANO Mailbox 16: Time Stamp XXXXh
047D0OFh
047D10h|CANO Mailbox 17: Message ldentifier comMB17 XXXX XXXXh
047D11h
047D12h
047D13h
047D14h
047D15h|CANO Mailbox 17: Data Length XXh
047D16h|CANO Mailbox 17: Data Field XXXX XXXX
047D17h XXXX XXXXh
047D18h
047D1%h
047D1Ah
047D1Bh
047D1Ch
047D1Dh
047D1Eh|CANO Mailbox 17: Time Stamp XXXXh
047D1Fh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.32 SFR List (32)

Address Register Symbol Reset Value
047D20h|CANO Mailbox 18: Message ldentifier COMB18 XXXX XXXXh
047D21h
047D22h
047D23h
047D24h
047D25h|CANO Mailbox 18: Data Length XXh
047D26h|CANO Mailbox 18: Data Field XXXX XXXX
047D27h XXXX XXXXh
047D28h
047D2%h
047D2Ah
047D2Bh
047D2Ch
047D2Dh
047D2Eh|CANO Mailbox 18: Time Stamp XXXXh
047D2Fh
047D30h|CANO Mailbox 19: Message ldentifier ComMB19 XXXX XXXXh
047D31h
047D32h
047D33h
047D34h
047D35h|CANO Mailbox 19: Data Length XXh
047D36h|CANO Mailbox 19: Data Field XXXX XXXX
047D37h XXXX XXXXh
047D38h
047D3%h
047D3Ah
047D3Bh
047D3Ch
047D3Dh
047D3Eh|CANO Mailbox 19: Time Stamp XXXXh
047D3Fh
047D40h|CANO Mailbox 20: Message ldentifier comMB20 XXXX XXXXh
047D41h
047D42h
047D43h
047D44h
047D45h|CANO Mailbox 20: Data Length XXh
047D46h|CANO Mailbox 20: Data Field XXXX XXXX
047D47h XXXX XXXXh
047D48h
047D4%h
047D4Ah
047D4Bh
047D4Ch
047D4Dh
047D4Eh|CANO Mailbox 20: Time Stamp XXXXh
047D4Fh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.33  SFR List (33)

Address Register Symbol Reset Value
047D50h|CANO Mailbox 21: Message ldentifier COomMB21 XXXX XXXXh
047D51h
047D52h
047D53h
047D54h
047D55h|CANO Mailbox 21: Data Length XXh
047D56h | CANO Mailbox 21: Data Field XXXX XXXX
047D57h XXXX XXXXh
047D58h
047D5%h
047D5Ah
047D5Bh
047D5Ch
047D5Dh
047D5Eh|CANO Mailbox 21: Time Stamp XXXXh
047D5Fh
047D60h|CANO Mailbox 22: Message ldentifier comMB22 XXXX XXXXh
047D61h
047D62h
047D63h
047D64h
047D65h | CANO Mailbox 22: Data Length XXh
047D66h | CANO Mailbox 22: Data Field XXXX XXXX
047D67h XXXX XXXXh
047D68h
047D69h
047D6AN
047D6Bh
047D6Ch
047D6Dh
047D6Eh|CANO Mailbox 22: Time Stamp XXXXh
047D6Fh
047D70h|CANO Mailbox 23: Message ldentifier comMB23 XXXX XXXXh
047D71h
047D72h
047D73h
047D74h
047D75h|CANO Mailbox 23: Data Length XXh
047D76h|CANO Mailbox 23: Data Field XXXX XXXX
047D77h XXXX XXXXh
047D78h
047D79%h
047D7Ah
047D7Bh
047D7Ch
047D7Dh
047D7Eh|CANO Mailbox 23: Time Stamp XXXXh
047D7Fh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.34  SFR List (34)

Address Register Symbol Reset Value
047D80h|CANO Mailbox 24: Message ldentifier CcomMB24 XXXX XXXXh
047D81h
047D82h
047D83h
047D84h
047D85h | CANO Mailbox 24: Data Length XXh
047D86h | CANO Mailbox 24: Data Field XXXX XXXX
047D87h XXXX XXXXh
047D88h
047D89%h
047D8Ah
047D8Bh
047D8Ch
047D8Dh
047D8Eh|CANO Mailbox 24: Time Stamp XXXXh
047D8Fh
047D90h|CANO Mailbox 25: Message Ildentifier COMB25 XXXX XXXXh
047D91h
047D92h
047D93h
047D94h
047D95h|CANO Mailbox 25: Data Length XXh
047D96h | CANO Mailbox 25: Data Field XXXX XXXX
047D97h XXXX XXXXh
047D98h
047D9%h
047D9Ah
047D9Bh
047D9Ch
047D9Dh
047D9Eh|CANO Mailbox 25: Time Stamp XXXXh
047D9Fh
047DA0h|CANO Mailbox 26: Message ldentifier COMB26 XXXX XXXXh
047DAlh
047DA2h
047DA3h
047DA4h
047DA5h|CANO Mailbox 26: Data Length XXh
047DA6h|CANO Mailbox 26: Data Field XXXX XXXX
047DA7h XXXX XXXXh
047DA8h
047DA%h
047DAAh
047DABh
047DACh
047DADhO
047DAEh|CANO Mailbox 26: Time Stamp XXXXh
047DAFh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.35 SFR List (35)
Address Register Symbol Reset Value
047DB0h|CANO Mailbox 27: Message ldentifier ComMB27 XXXX XXXXh
047DB1h
047DB2h
047DB3h
047DB4h
047DB5h|CANO Mailbox 27: Data Length XXh
047DB6h|CANO Mailbox 27: Data Field XXXX XXXX
047DB7h XXXX XXXXh
047DB8h
047DB%h
047DBAh
047DBBh
047DBCh
047DBDh
047DBEh|CANO Mailbox 27: Time Stamp XXXXh
047DBFh
047DCOh|CANO Mailbox 28: Message Identifier COomMB28 XXXX XXXXh
047DC1h
047DC2h
047DC3h
047DC4h
047DC5h |CANO Mailbox 28: Data Length XXh
047DC6h |CANO Mailbox 28: Data Field XXXX XXXX
047DC7h XXXX XXXXh
047DC8h
047DC%h
047DCAhQ
047DCBh
047DCCh
047DCDh
047DCEh|CANO Mailbox 28: Time Stamp XXXXh
047DCFh
047DDO0Oh |CANO Mailbox 29: Message Identifier CcomMB29 XXXX XXXXh
047DD1h
047DD2h
047DD3h
047DD4h
047DD5h |CANO Mailbox 29: Data Length XXh
047DD6h|CANO Mailbox 29: Data Field XXXX XXXX
047DD7h XXXX XXXXh
047DD8h
047DD%h
047DDAhO
047DDBh
047DDCh
047DDDh
047DDEh|CANO Mailbox 29: Time Stamp XXXXh
047DDFh

X: Undefined

Blanks are reserved. No access is allowed.
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Table 4.36 SFR List (36)
Address Register Symbol Reset Value
047DEOh|CANO Mailbox 30: Message ldentifier COMB30 XXXX XXXXh
047DE1h
047DE2h
047DE3h
047DE4h
047DE5h|CANO Mailbox 30: Data Length XXh
047DE6h|CANO Mailbox 30: Data Field XXXX XXXX
047DET7h XXXX XXXXh
047DE8h
047DESh
047DEAh
047DEBh
047DECh
047DEDh
047DEEh|CANO Mailbox 30: Time Stamp XXXXh
047DEFh
047DFOh|CANO Mailbox 31: Message Identifier COMB31 XXXX XXXXh
047DF1h
047DF2h
047DF3h
047DF4h
047DF5h|CANO Mailbox 31: Data Length XXh
047DF6h|CANO Mailbox 31: Data Field XXXX XXXX
047DF7h XXXX XXXXh
047DF8h
047DF%h
047DFAh
047DFBh
047DFCh
047DFDh
047DFEh|CANO Mailbox 31: Time Stamp XXXXh
047DFFh
047EQ00h|CANO Acceptance Mask Register 0 COMKRO XXXX XXXXh
047E0Q01h
047E02h
047E03h
047E04h|CANO Acceptance Mask Register 1 COMKR1 XXXX XXXXh
047E05h
047E06h
047EQ7h
047E08h|CANO Acceptance Mask Register 2 COMKR2 XXXX XXXXh
047E09h
047EOAh
047EOBh
047EOCh|CANO Acceptance Mask Register 3 COMKR3 XXXX XXXXh
047EQODh
047EOEh
047EOQOFh
X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.37 SFR List (37)

Address Register Symbol Reset Value
047E10h|CANO Acceptance Mask Register 4 COMKRA4 XXXX XXXXh
047E11h
047E12h
047E13h
047E14h|CANO Acceptance Mask Register 5 COMKR5 XXXX XXXXh
047E15h
047E16h
047E17h
047E18h|CANO Acceptance Mask Register 6 COMKR6 XXXX XXXXh
047E19h
047E1Ah
047E1Bh
047E1Ch|CANO Acceptance Mask Register 7 COMKR7 XXXX XXXXh
047E1Dh
047E1Eh
047E1Fh
047E20h|CANO FIFO Receive ID Compare Register O COFIDCRO XXXX XXXXh
047E21h
047E22h
047E23h
047E24h|CANO FIFO Receive ID Compare Register 1 COFIDCR1 XXXX XXXXh
047E25h
047E26h
047E27h
047E28h|CANO Mask Invalid Register COMKIVLR XXXX XXXXh
047E29h
047E2Ah
047E2Bh
047E2Ch|CANO Mailbox Interrupt Enable Register COMIER XXXX XXXXh
047E2Dh
047E2Eh
047E2Fh
047E30h
047E31h
047E32h
047E33h
047E34h
047E35h
047E36h
047E37h
047E38h
047E39h
047E3Ah
047E3Bh
047E3Ch
047E3Dh
047E3Eh
047E3Fh

047E40h to
047F1Fh

X: Undefined

Blanks are reserved. No access is allowed.
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Table 4.38  SFR List (38)

Address Register Symbol Reset Value
047F20h|CANO Message Control Register 0 COMCTLO 00h
047F21h|CANO Message Control Register 1 COMCTL1 00h
047F22h|CANO Message Control Register 2 COMCTL2 00h
047F23h|CANO Message Control Register 3 COMCTL3 00h
047F24h|CANO Message Control Register 4 COMCTL4 00h
047F25h|CANO Message Control Register 5 COMCTL5 00h
047F26h|CANO Message Control Register 6 COMCTL6 00h
047F27h|CANO Message Control Register 7 COMCTLY 00h
047F28h|CANO Message Control Register 8 COMCTLS 00h
047F29h | CANO Message Control Register 9 COMCTL9 00h
047F2Ah|CANO Message Control Register 10 COMCTL10 00h
047F2Bh|CANO Message Control Register 11 COMCTL11 00h
047F2Ch|CANO Message Control Register 12 COMCTL12 00h
047F2Dh|CANO Message Control Register 13 COMCTL13 00h
047F2Eh|CANO Message Control Register 14 COMCTL14 00h
047F2Fh|CANO Message Control Register 15 COMCTL15 00h
047F30h|CANO Message Control Register 16 COMCTL16 00h
047F31h|CANO Message Control Register 17 COMCTL17 00h
047F32h|CANO Message Control Register 18 COMCTL18 00h
047F33h|CANO Message Control Register 19 COMCTL19 00h
047F34h|CANO Message Control Register 20 COMCTL20 00h
047F35h|CANO Message Control Register 21 COMCTL21 00h
047F36h|CANO Message Control Register 22 COMCTL22 00h
047F37h|CANO Message Control Register 23 COMCTL23 00h
047F38h|CANO Message Control Register 24 COMCTL24 00h
047F39h|CANO Message Control Register 25 COMCTL25 00h
047F3Ah|CANO Message Control Register 26 COMCTL26 00h
047F3Bh|CANO Message Control Register 27 COMCTL27 00h
047F3Ch|CANO Message Control Register 28 COMCTL28 00h
047F3Dh|CANO Message Control Register 29 COMCTL29 00h
047F3Eh|CANO Message Control Register 30 COMCTL30 00h
047F3Fh|CANO Message Control Register 31 COMCTL31 00h

X: Undefined

Blanks are reserved. No access is allowed.
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Table 4.39  SFR List (39)

Address Register Symbol Reset Value
047F40h|CANO Control Register COCTLR 0000 0101b
047F41h 0000 0000b
047F42h|CANO Status Register COSTR 0000 0101b
047F43h 0000 0000b
047F44h|CANO Bit Configuration Register COBCR 00 0000h
047F45h
047F46h
047F47h|CANO Clock Select Register COCLKR 000X 0000b
047F48h|CANO Receive FIFO Control Register CORFCR 1000 0000b
047F49h|CANO Receive FIFO Pointer Control Register CORFPCR XXh
047F4Ah|CANO Transmit FIFO Control Register COTFCR 1000 0000b
047F4Bh|CANO Transmit FIFO Pointer Control Register COTFPCR XXh
047F4ACh|CANO Error Interrupt Enable Register COEIER 00h
047F4ADh|CANO Error Interrupt Factor Judge Register COEIFR 00h
047F4Eh|CANO Receive Error Count Register CORECR 00h
047F4Fh|CANO Transmit Error Count Register COTECR 00h
047F50h|CANO Error Code Store Register COECSR 00h
047F51h|CANO Channel Search Support Register COCSSR XXh
047F52h|CANO Mailbox Search Status Register COMSSR 1000 0000b
047F53h|CANO Mailbox Search Mode Register COMSMR XXXX XX00b
047F54h|CANO Time Stamp Register COTSR 0000h
047F55h
047F56h | CANO Acceptance Filter Support Register COAFSR XXXXh
047F57h
047F58h|CANO Test Control Register COTCR 00h
047F59h
047F5Ah
047F5Bh
047F5Ch
047F5Dh
047F5Eh
047F5Fh

047F60h to
047FFFh

048000h to
04FFFFh

X: Undefined

Blanks are reserved. No access is allowed.
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5. Electrical Characteristics

Table 5.1 Absolute Maximum Ratings (1)

Symbol Characteristic Condition Value Unit
Vee Supply voltage Vee = AVee -0.3t0 6.0 \Y,

AV Analog supply voltage Vee = AVee -0.3t0 6.0 Vv

LVce Supply voltage for level shifter of CODEC — -0.3t06.0 \%

CVccy to  |Analog supply voltage for CODEC

— -0.3t0 6.0 V
CVces

AVgg Potential difference between Vgg-LVg5-CVgg; and
CVsss3

\Z Input XIN, RESET, CNVSS, NSD, Vgep
voltage PO_OtoPO_7,P1 OtoP1 7,
P2 _0to P2_7,P3 0toP3_7,
P5 0to P5_3, P8 _4to P8 _7,
P9 Oto P9 7,P10 0to P10 7,
P11_3, P11_4,P12 0Oto P12 7, -0.3t0Vcc +0.3 \Y
P13 0to P13 7, P14 1,

P14 3to P14_6, P15 _0to P15 3,
C_RESET, MCLK, BITCLK, LRCLK,
SDINO, SDIN1, TCK, TMS, TRST,
TDI

P4 OtoP4_7,P5 4toP5_7,
P6_0toP6_7,P7 0toP7_7, -0.3106.0 v
P8 _OtoP8_3

AINL, AINR -0.3t0 CVeep +0.3] v

Vo Output XOUT, PO_0OtoPO_7,P1 OtoP1_7,
voltage P2 OtoP2 _7,P3 0toP3 7,

P4 OtoP4 7,P5 0toP5 7,

P6 OtoP6_7,P7 0toP7_7,

P8 Oto P8 4,P8 6, P8 7,

P9 0to P9 _7,P10_0to P10_7,
P11 3,P11_4,P12 0to P12_7,
P13 0to P13_7,P14_3to P14 6,
P15 0to P15_3, BITCLK, LRCLK,
SDOUTO to SDOUT2, TDO

AOUTOL to AOUT2L, AOUTOR to
AOUT2R

Py Power consumption T, =25°C 500 mw

— +0.3 \%

-0.3to VCC +0.3 V

-0.3to CVch +0.3 V

— Operating temperature range -40 to 85 °C

Tstg Storage temperature range -65 to 150 °C

Note:

1. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to
the device. This is a stress rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
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Table 5.2 Operating Conditions (1/6) (1)

- Value )
Symbol Characteristic - Unit
Min. Typ. Max.
Vee Digital supply voltage 3.0 3.3 3.6 \%
AV  |Analog supply voltage Vee V
Vrer |Reference voltage 3.0 Vee \
LVec | Supply voltage for level shifter of CODEC 4.5 5.0 5.5 \%
CVcc1 |Analog supply voltage for CODEC
to 4.5 5.0 55 \%
CVccs
Vgg Digital ground voltage 0 \Y
AVgg |Analog ground voltage \Y
LVgs |Supply voltage for level shifter of CODEC 0 \Y
CVgs; |Analog supply voltage for CODEC
to 0 \%
CVss3
dVec/dt |V ramp up rate (Ve < 2.0 V) 0.05 Vims
ViH High level |XIN, RESET, CNVSS, NSD, PO_0to PO_7,
input P1 OtoP1 7,P2 OtoP2 _7,P3 0toP3 7,
voltage P5 0toP5 3,P8 4toP8 7 (2, P9 Oto P9 7,
P10_0Oto P10_7, P11_3, P11 4, 0.8 x Vee Vee Y
P12_0to P12_7,P13_0to P13 _7,P14 1,
P14 3to P14_6, P15_0to P15 3, C_RESET,
MCLK, BITCLK, LRCLK, SDINO, SDIN1, TCK,
TMS, TRST, TDI
P4 OtoP4_7,P5_4toP5_7,P6_0to P6_7, 0.8 x Vee 6.0 Y
P7_0Oto P7_7,P8_0to P8_3
Vi Low level | XIN, RESET, CNVSS, NSD, PO_0 to PO_7,
input P1 OtoP1 7,P2 OtoP2 _7,P3 0toP3 7,
voltage P4 OtoP4_7,P5_0to P5_7,P6_0to P6_7,
P7 OtoP7_7,P8 0toP8_7(),P9 Oto P9 7,
P10 _0Oto P10_7,P11_3, P11 4, 0 02xVee | V
P12 0toP12_7,P13_0to P13 7,P14 1,
P14 3to P14 6, P15 Oto P15 3, C_RESET,
MCLK, BITCLK, LRCLK, SDINO, SDIN1, TCK,
TMS, TRST, TDI
Topr Operating  |P version
temperature -40 85 °C
range

Notes:
1. The device is operationally guaranteed under these operating conditions.
2. ViyandV,_for P8_7 are specified for P8_7 as a programmable port. These values are not applicable

to P8_7 as XCIN.
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Table 5.3 Operating Conditions (2/6)
(Vcc=3.0t0 3.6V, Vgs =0V, and T, = Ty, unless otherwise noted) (1)

- Value (2 ]
Symbol Characteristic - Unit
Min. | Typ. | Max.

Cvbc Decoupling capacitance for voltage Inter-pin voltage: 1.5V 54 100 | pF
regulator

Cvbc2 Decoupling capacitance for voltage 59 100| pF
regulator

Notes:

1. The device is operationally guaranteed under these operating conditions.
2. This value should be satisfied with due consideration of every condition as follows: operating
temperature, DC bias, aging, etc.
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R32C/102 Group

5. Electrical Characteristics

Table 5.4 Operating Conditions (3/6)
(Vcc=3.0t0 3.6V, Vgg =0V, and T, = Ty, unless otherwise noted) ()
o Value )
Symbol Characteristic . Unit
Min. Typ. Max.
'OH(peak) High level |[PO_Oto PO_7,P1 OtoP1 7,P2 _0Oto P2 7,
peak P3 0toP3 7,P4 OtoP4 _7,P5 0to P5 7,
output P6 OtoP6 _7,P7 _0OtoP7_7,P8 0to P8 4,P8_6,
current @ |P8_7,P9_0to P9_7, P10_0to P10_7, P11 3, P11 4, -10.0 | mA
P12 Oto P12 _7,P13 0to P13 7,P14 _3to P14 6,
P15 Oto P15 3
loH(avg) High level |PO_0toPO_7,P1 OtoP1_7,P2 OtoP2_7,
average |(P3_0toP3_7,P4 OtoP4 _7,P5 0toP5 7,
output P6 OtoP6_7,P7 _0toP7_7,P8 0to P8 4,P8_6,
current 3 |P8_7,P9 0to P9 7,P10 Oto P10 7, P11_3, P11_4, 50 | mA
P12 _0to P12_7,P13 Oto P13 _7,P14 3to P14 6,
P15 Oto P15_3
IOL(peak) Low level [PO OtoPO 7,P1 OtoP1 7,P2 OtoP2 7,
peak P3 0toP3 7,P4 OtoP4 7,P5 0toP5 7,
output P6 OtoP6 _7,P7 _0toP7_7,P8 0to P8 4, P8_6,
current @ |P8_7,P9_0to P9_7, P10_0to P10_7, P11 _3, P11 4, 10.0 | mA
P12 0toP12_7,P13_0to P13 7,P14_3to P14 6,
P15 Oto P15 3
loL(avg) |Low level |PO_OtoPO_7,P1 OtoP1_7,P2 OtoP2_7,
average |P3_ 0toP3 7,P4 OtoP4 7,P5 0toP5 7,
output P6 O0toP6_7,P7_0toP7_7,P8 0to P8 4,P8_6,
current 3 |P8_7,P9_0to P9_7, P10 0to P10_7, P11 3, P11 4, 50 | mA
P12 Oto P12 _7,P13 0to P13 7,P14 _3to P14 6,
P15 Oto P15 3
Notes:

1. The device is operationally guaranteed under these operating conditions.

2. The following conditions should be satisfied:
* The sum of lg| (peak) Of ports PO, P1, P2, P8_6, P8_7, P9, P10, P11, P14, and P15 is 80 mA or less.

* The sum of lg| (peak) Of ports P3, P4, P5, P6, P7, P8_0 to P8_4, P12, and P13 is 80 mA or less.

* The sum of g peak) Of ports PO, P1, P2, and P11 is -40 mA or less.
* The sum of lgppeak) Of ports P8_6, P8_7, P9, P10, P14, and P15 is -40 mA or less.
* The sum of lg(peak) Of ports P3, P4, P5, P12, and P13 is -40 mA or less.
* The sum of lonpeak) Of ports P6, P7, and P8_0 to P8_4 is -40 mA or less.
3. Average value within 100 ms.
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R32C/102 Group

5. Electrical Characteristics

Table 5.5 Operating Conditions (4/6)
(Vcc=3.0t0 3.6V, Vgg =0V, and T, = Ty, unless otherwise noted) ()
Symbol Characteristic - value Unit
Min. Typ. Max.

foxiny Main clock oscillator frequency 4 16 |MHz
fxren Reference clock frequency 2 4 MHz
feLy PLL clock oscillator frequency 96 128 |MHz
fBase) Base clock frequency 50 |MHz
te(Base) Base clock cycle time 20 ns
fcpu) CPU operating frequency 50 MHz
tecpu) CPU clock cycle time 20 ns
fecLk) Peripheral bus clock operating frequency 25 |MHz
teecLky  |Peripheral bus clock cycle time 40 ns
frER) Peripheral clock source frequency 32 |MHz
fxciny Sub clock oscillator frequency 32.768 | 62.5 |kHz
Note:

1. The device is operationally guaranteed under these operating conditions.

tc(Base)
Base clock - d
(Internal signal) R \ \ /_\—/_\—
tecpu)
CPU clock \ \ /—\_/—\_
(Internal signal) _
te@BeLk)
Peripheral bus clock
(Internal signal) R
Figure 5.1 Clock Cycle Time
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R32C/102 Group

5. Electrical Characteristics

Table 5.6 Operating Conditions (5/6)
(Vcc=3.0t0 3.6V, Vgg =0V, and T, = Ty, unless otherwise noted) ()
- Value )
Symbol Characteristic - Unit
Min. | Typ. | Max.
Vivco) Allowable ripple voltage Ve =3.0V 0.3 | Vp-p
dVyceydt |Ripple voltage gradient Ve =3.0V +0.3 | VIms
frovee) Allowable ripple frequency 10 kHz
Note:
1. The device is operationally guaranteed under these operating conditions.
»—€«— 1/ fvce)
Vee Viveo)
Figure 5.2  Ripple Waveform
Table 5.7 Operating Conditions (6/6)
(Vcc=3.0t0 3.6V, Vgs =0V, and T, = Ty, unless otherwise noted) (1)
- Value )
Symbol Characteristic - Unit
Min. Max.
fimeLk) MCLK input frequency 11.2896 | 18.432 |MHz
At/ fiveLk) MCLK frequency stability +100 |ppm
teMcLK) MCLK input clock cycle time 54.25 88.58 ns
tw(MCLKH) MCLK input high level pulse width 24 ns
twMCLKL) MCLK input low level pulse width 24 ns
ty / tc MCLK input duty 40 60 %
foreFR) DAP PLL reference clock frequency 2 5 MHz
fopLL) DAP PLL oscillator frequency 45.1584 | 73.728 |MHz
fosp) DSP operating frequency 73.728 |MHz
Note:

1. The device is operationally guaranteed under these operating conditions.
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R32C/102 Group 5. Electrical Characteristics

Table 5.8 RAM Electrical Characteristics
(Vcc=3.0t0 3.6V, Vgg =0V, and Ta = Ty, unless otherwise noted)

o M Value .
Symbol Characteristic easur.e.ment - Unit
condition Min. | Typ. |Max.
VRDR RAM data retention voltage in stop mode 2.0 \

Table 5.9 Flash Memory Electrical Characteristics
(Vcc=3.0t0 3.6V, Vgg =0V, and Ta = Ty, unless otherwise noted)

Symbol Characteristic - value Unit
Min. Typ. | Max.
— Programming and erasure endurance of flash |Program area 1000 times
memory (1) Data area 10000 times
— 4-word program time Program area 150 900 | us
Data area 300 |1700| ps
— Lock bit-program time Program area 70 500 | ps
Data area 140 |1000| ps
— Block erasure time 4 Kbyte block 0.12 | 3.0 S
32 Kbyte block 0.17 | 3.0 S
64 Kbyte block 0.20 3.0 S
—  |Data retention (2) T, =55°C ® 10 years

Notes:
1. Program/erase definition
This value represents the number of erasures per block.
If the flash memory is programmed/erased n times, each block can be erased n times.
i.e. If 4-word write is performed in 512 different addresses in the block A of 4 Kbyte and then the
block is erased, it is considered the programming/erasure is performed just once.
However a write in the same address more than once for one erasure is disabled (overwrite

disabled).
2. The data retention time includes the periods when the supply voltage is not applied and no clock is
provided.
3. Please contact a Renesas Electronics sales office regarding data retention time other than the
above.
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5. Electrical Characteristics

Table 5.10  Power Supply Circuit Timing Characteristics
(Vcc=3.0t0 3.6V, Vgg =0V, and T, = Ty, Unless otherwise noted)
- M Value )
Symbol Characteristic easur.e.ment - Unit
condition Min. | Typ. | Max.
td(P-R) Internal power supply start-up stabilization 5 ms
time after the main power supply is turned on
tae-R) Recommended i i
Internal power supply start-up Vce operating voltage.._} !
stabilization time after the main ! !
i [ EEEm——
power supply is turned on H taer) E
Supply voltage for :
internal logic i
PLL oscillator- i
output waveform |
Figure 5.3  Power Supply Circuit Timing
Table 5.11  Electrical Characteristics of Voltage Regulator for Internal Logic
(Vcc=3.0t0 3.6 V,Vgg =0V, and T, = Ty, unless otherwise noted)
Value
Symbol Characteristics Measur_e_ment - Unit
condition Min. | Typ. | Max.
Vvbpel Output voltage 15 \
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R32C/102 Group 5. Electrical Characteristics

Table 5.12  Electrical Characteristics of Oscillator
(Vcc=3.0t0 3.6V, Vgg =0V, and T, = Ty, Unless otherwise noted)

o M Value )
Symbol Characteristics easur.e-ment - Unit
condition Min. | Typ. | Max.
fsopLy) PLL clock self-oscillation frequency 35 50 65 |MHz
tiockpLy) |PLL lock time @ 1 ms
titter(p-p) PLL jitter period (p-p) 20 | ns
floco) On-chip oscillator frequency 62.5 | 125 | 250 |kHz

Note:
1. This value is applicable only when the main clock oscillation is stable.

Table 5.13  Electrical Characteristics of Clock Circuitry
(Vcc=3.0t0 3.6 V,Vgg =0V, and T, = Ty, unless otherwise noted)

Value
Symbol Characteristics Measur_e_ment - Unit
condition Min. | Typ. | Max.
trecwarry |Recovery time from wait mode to low power mode 225 | us
trec(sTor) |Recovery time from stop mode (1) 225 | us

Note:
1. This recovery time does not include the period until the main clock oscillator is stabilized. The CPU
starts operating before the oscillator is stabilized.

trec(WAIT) Interrupt for exiting
wait mode

Recovery time from wait mode
to low power mode

Sub clock oscillator
output

On-chip oscillator

output
CPU clock
E trec(WAIT)
1
i
trec(sTOP) Interrupt for exiting —V
Recovery time from stop mode stop mode

vain dock osclator | _ e
output

On-chip oscillator
output

CPU clock

T

trec(sTOP)

A
Y

Figure 5.4  Clock Circuit Timing
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5. Electrical Characteristics

Table 5.14  Electrical Characteristics of DAP Embedded Regulator
(Vcc=3.0t0 3.6V, Vgg =0V, and T, = Ty, Unless otherwise noted)
Value
Symbol Characteristics Measur.e.ment - Unit
condition Min. | Typ. | Max.
tenpu Main regulator output stabilization time 2 ms
Vvpe2 Main regulator output voltage 1.5 \Y,
Table 5.15  Electrical Characteristics of DAP Embedded PLL Frequency Synthesizer
(Vcc=3.0t0 3.6 V,Vgg =0V, and T, = Ty, unless otherwise noted)
Value
Symbol Characteristics Measur_e_ment - Unit
condition Min. | Typ. | Max.
tiockopLL) |PLL lock time (€] f(DREF) =4 MHz 1 ms
titeropLL(PP)  |PLL jitter period (p-p) 1 | ns
Note:
1. This value is applicable only when the MCLK oscillation is stable.
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5. Electrical Characteristics

Table 5.16  Electrical Characteristics of Audio CODEC (1): A/D Converter
(CVCC1 = LVCC =50 V, CVSSl = LVSS =0 V, Ta: 25°C, fs=44.1 kHZ, f=1 kHZ, unless
otherwise noted)
- . Value )
Characteristic Measurement condition - Unit
Min. Typ. Max.

Resolution 24 Bits
Full Scale Maximum Input Voltage THD = 1% 1.0 1.1 1.2 |VRrRms
Signal-to-noise Ratio IHF-A, 0 VRys input, 20 kHz LPF| 91 100 dB
Total Harmonic Distortion-plus-Noise IHF-A, 0.8 VRryps input,

. . 80 92 dB
to Signal Ratio 20 kHz LPF
Dynamic Range IHF-A, -60 dB input, 20 kHz LPF | 90 100 dB
Inter-channel Crosstalk 0.8 Vrums input, 1 kHz BPF -105 -90 | dB
Inter-channel Level Difference 0.8 Vrms input +0.5| dB
Conversion Time (Ts = 1/fs) 28 Ts
Pass-band Ripple 0.8 Vrums input, Vin@1 kHz, 05| dB

from 20 Hz to 20 kHz o

Input Impedance 23 33 kQ
Input Bias Voltage 0.5 x CVc¢c1 \%

Table 5.17  Electrical Characteristics of Audio CODEC (2): D/A Converter

(CVee2=CVee3= LV =5.0V, CVggy = CVgg3=LVgg =0V, T, = 25°C, fs = 44.1 kHz,

f =1 kHz, unless otherwise noted)

Characteristic Measurement condition - Value Unit
Min. Typ. Max.
Resolution 24 Bits
Full Scale Maximum Output Voltage THD_: 1%, 0 dBIiS input, 1.0 11 Vaus
R =25kQ, C =15pF

Signal-to-noise Ratio IHF-A, 20 kHz SPCL 95 100 dB
Tota_l Harmon_ic Distortion-plus-Noise -2.766 dBFS input, 80 % dB
to Signal Ratio 20 kHz AES17
Dynamic Range IHF-A, -60 dB input,

’ ’ 20 kHz SPCLIO 95 100 dB
Inter-channel Crosstalk -2.766 dBFS input, 1 kHz BPF -110 -90 | dB
Inter-channel Level Difference -2.766 dBFS input +0.5| dB
Conversion Time (Ts = 1/fs) 30 Ts
Pass-band Ripple -2.766 dBFS input, V|y@1 kHz, 05| dB

from 20 Hz to 20 kHz
Output Impedance 110 150 | kO
Output Bias Voltage 0.5 x CVc¢c3 Y
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Timing Requirements (Vcc =3.0t0 3.6 V, Vg5 =0V, and Ta = Ty, unless otherwise noted)

pr:

Table 5.18 Flash Memory CPU Rewrite Mode Timing

o Value )
Symbol Characteristics - Unit
Min. Max.
ter Read cycle time 200 ns
tsu(s-R) Chip-select setup time for read 200 ns
th(r-s) Chip-select hold time after read 0 ns
tsu(a-R) Address setup time for read 200 ns
th(r-A) Address hold time after read 0 ns
tw(r) Read pulse width 100 ns
tow Write cycle time 200 ns
tsu(s-w) Chip-select setup time for write 0 ns
thw-s) Chip-select hold time after write 30 ns
tsu(a-w) Address setup time for write 0 ns
thew-A) Address hold time after write 30 ns
toow) Write pulse width 50 ns
Read cycle P ter N
_tsusR) . thrs)
Chip select
lsuamr) | thR-A)
Address
P tw(r) =
RD
Write cycle tew
N tsu(s-w) thw-s) g
Chip select
Lsuaw) _thow-a)
Address
Tw(w)
WR
Figure 5.5 Flash Memory CPU Rewrite Mode Timing
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VCC =33V
Table 5.19  Electrical Characteristics (1/4) (Vcc =3.0t0 3.6 V, Vgg =0V, Ty = Ty, and
f(cpuy = 50 MHz, unless otherwise noted)

Value
Symbol Characteristic Measur.e.ment _ Unit
condition Min. | Typ. | Max.
VoH High PO OtoPO_7,P1 OtoP1 7,P2 0toP2_7,
level P3 0toP3 7,P4 OtoP4 7,P5 OtoP5 7,
output |P6_0toP6_7,P7_0toP7_7,P8 0to P8_4,
voltage |P8_6,P8 7, P9 0to P9 7
- = T - loy=-1mMA |Vc-0.6 \Y
P10 0to P10 7, P11 3, P11 4, OoH ce cc| V
P12 0to P12_7, P13 0to P13 7,
P14 3to P14_6, P15 _0to P15 3, BITCLK,
LRCLK, SDOUTO to SDOUT2, TDO
VoL |Low |PO_OtoPO_7,P1 OtoP1_7,P2_0toP2_7,
level P3 0toP3 7,P4 OtoP4 7,P5 OtoP5 7,
output |P6 OtoP6_7,P7 _0toP7_7,P8 0Oto P8 4,
voltage |P8_6, P8 7, P9 0to P9 7, lo, = 1 mA 05 | v
P10 Oto P10_7,P11_3, P11 4,
P12 O0to P12 _7,P13 0to P13 7,
P14 3to P14 6, P15 0to P15 3, BITCLK,
LRCLK, SDOUTO to SDOUT2, TDO
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5. Electrical Characteristics

Table 5.20

Electrical Characteristics (2/4) (Vcc =3.0t0 3.6 V,Vgg =0V, Ty = Tgpy,
f(cpuy = 50 MHz, unless otherwise noted)

VCC =33V

and

Symbol

Characteristic

Measurement

condition

Value

Min.

Typ.

Max.

Unit

Vs - V.

Hysteresis

NMI, INTO to INT8, KIO to KI3,

TAOIN to TA4IN, TAOOUT to TA40UT,
TBOIN to TB5IN, CTSO0 to CTS8,

CLKO to CLK8, RXDO to RXDS,

SCLO to SCL6, SDAO to SDAB, SS0 to SS6,
SRXDO to SRXD6, ADTRG,

1100_0 to 1100_7, 101_0 to 1101_7, UDOA,
UDOB, UD1A, UD1B, ISCLK2, ISRXD2,
IEIN, CANOIN, CANOWU

0.2

1.0

RESET

0.2

1.8

High level
input
current

XIN, RESET, CNVSS, NSD,

PO 0to PO_7,P1 OtoP1_7,P2 0to P2 7,
P3_0toP3_7,P4 0toP4 7,P5 0toP5_7,
P6_0to P6_7,P7_0toP7_7,P8_0to P8_7,
P9 0to P9_7, P10_0to P10_7, P11_3,
P11_4, P12 _0to P12_7, P13 Oto P13 7,
P14 1, P14 3to P14 6, P15 Oto P15 3,
C_RESET, MCLK, BITCLK, LRCLK, SDINO,
SDIN1, TCK, TMS, TRST, TDI

V|: 3.3V

4.0

HA

Low level
input
current

XIN, RESET, CNVSS, NSD,

PO_0to PO_7,P1 OtoP1_7,P2 0toP2_7,
P3_0toP3_7,P4 0toP4 7,P5 0toP5_7,
P6_0toP6_7,P7 0toP7_7,P8 0to P8_7,
P9 0to P9_7, P10_0to P10_7, P1l_3,
P11 4, P12 _0to P12_7, P13 Oto P13 7,
P14 1, P14_3to P14_6, P15 _0to P15_3,
C_RESET, MCLK, BITCLK, LRCLK, SDINO,
SDIN1, TCK, TMS, TRST, TDI

V=0V

HA

RpuLLup

Pull-up
resistor

PO Oto PO_7,P1 OtoP1_7,P2 Oto P2 7,
P3_0to P3_7,P5_0toP5_3, P8 _4, PS_6,
P8_7, P9 0to P9 7, P10 _0to P10_7,
P11_3, P11_4, P12 0to P12 7,

P13 Oto P13 7, P14_1, P14 3to P14 6,
P15 0to P15 3

V|:0V

50

100

500

kQ

Rxin

Feedback
resistor

XIN

MQ

Rixcin

Feedback
resistor

XCIN

25

MQ
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5. Electrical Characteristics

VCC =3.3V
Table 5.21  Electrical Characteristics (3/4)
(Vcc=3.0t0 3.6 V,Vgg =0V, and T, = Ty, unless otherwise noted)
Characte . Value .
Symbol o Measurement condition - Unit
ristic Min.| Typ. | Max.
lec Power In single-chip mode, ficpuy = 50 MHz, fgcLk) = 25 MHz,
supply output pins are left open foxiny = 8 MHz,
current and others are

connected to Vgg

XIN-XOUT
Drive power: low

XCIN-XCOUT
Drive power: low

Active: XIN, PLL,
Stopped: XCIN, OCO
f(DSP) =73.728 MHz

70 120 | mA

f(CPU) =50 MHz, f(BCLK) =25 MHz,

f(XlN) =8 MHz,
Active: XIN, PLL,
Stopped: XCIN, OCO, DAP

32 45 | mA

fcpu) = fso(pLL)/24 MHz,

Active: PLL (self-oscillation), 9 mA
Stopped: XIN, XCIN, OCO, DAP
f(CPU) = f(BCLK) = f(X|N)/256 MHz,
f(X|N) =8 MHZ,
670

Active: XIN, WA
Stopped: PLL, XCIN, OCO, DAP
f(CPU) = f(BCLK) = 32.768 kHZ,
Active: XCIN

’ 185 A
Stopped: XIN, PLL, OCO, DAP, W
Main regulator: shutdown
fiepu) = feeLk) = focoy/4 kHz,
Active: OCO, 195 LA

Stopped: XIN, PLL, XCIN, DAP,
Main regulator: shutdown

ficpu) = feeLk) = fany/256 MHz,
f(XlN) =8 MHz,

Active: XIN,

Stopped: PLL, XCIN, OCO, DAP,
T, = 25°C, Wait mode

500 | 900 | pA

f(CPU) = f(BCLK) =32.768 kHZ,
Active: XCIN,

Stopped: XIN, PLL, OCO, DAP,
Main regulator: shutdown,

T, = 25°C, Wait mode

13 | 145 | pA

ficru) = feeLk) = flocoy/4 kHz,
Active: OCO,

Stopped: XIN, PLL, XCIN, DAP,
Main regulator: shutdown,

T, = 25°C, Wait mode

15 | 155 | pA

Stopped: all clocks, DAP
Main regulator: shutdown,
T, = 25°C

10 | 75 |pA
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VCC =33V
Table 5.22  Electrical Characteristics (4/4) (Vcc =3.0t0 3.6 V, Vgg =0V, and T, = Ty, unless
otherwise noted)

Value
Symbol Characteristic Measurement condition Unit

Min. | Typ. | Max.

lccc) Power supply for CODEC CVCCl=CcvCC2=CVvCC3=5.0V
fs =44.1 kHz, f = 1 kHz, 32 mA
Active: A/D converter, D/A converter
CVCCl=CcvCcc2=Ccvece3=5.0V
Power-off: A/D converter, D/A converter, 0.1 1 HA
Ta =25°C

lecw Power supply for level shifter|LVCC = 5.0 V

Active: A/D converter, D/A converter 450 KA
LVCC=5.0V
Power-off: A/D converter, D/A converter, 005| 1 MA
Ta = 25°C
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VCC =33V
Table 5.23  A/D Conversion Characteristics (Voc = AVee = VRer = 3.0t0 3.6 V, Vgg = AVgg =0V,
Ta = Topr, and fgcrLk) = 25 MHz, unless otherwise noted)

Value
Symbol Characteristic Measurement condition - Unit
Min. | Typ. | Max.
— Resolution Vrer = Vee 10 | Bits
Absolute error VRer = Vee = 3.3V |AN_O to AN_7,
ANO_O to ANO_7,
AN2_0 to AN2_7, 5 | LSB
— AN15_0to AN15_3,
ANEXO0, ANEX1
External' op-amp +7 | LsB
connection mode
INL Integral non-linearity  |Vger = Ve = 3.3V |[AN_0 to AN_7,
error ANO_0 to ANO_7,
AN2_0to AN2_7, +5 | LSB
AN15_0 to AN15_3,
ANEXO0, ANEX1
External_ op-amp +7 | LsB
connection mode
DNL plﬁergnt|al non- Vree = Vec =33V +1 | LsB
linearity error
— Offset error +3 | LSB
— Gain error +3 | LSB
RLADDER Resistor ladder VREF = VCC 4 20 kQ
tcony Conversion time dap = 10 MHz, 3.3 s
(10 bits) with sample and hold function ' s
tcony Conversion time dap = 10 MHz,
; : . 2.8 us
(8 bits) with sample and hold function
tsamp Sampling time dap = 10 MHz 0.3 Us
Via Analog input voltage 0 VeRep| V
daD Operating clock without sample and hold function 0.25 10 | MHz
frequency with sample and hold function 1 10 | MHz
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VCC =33V
Table 5.24  D/A Conversion Characteristics (Voc = AVee = VRer = 3.0t0 3.6 V, Vgg = AVgg =0V,
and T, = Topy, Unless otherwise noted)

Value
Symbol Characteristic Measurement condition - Unit
Min. | Typ. | Max.

— Resolution 8 Bits

— Absolute precision 1.0 %

ts Settling time 3 s
Ro Output resistance 4 10 20 kQ
lVREF Reference input current ) 1.0 | mA

Note:
1. One D/A converter is used. The DAi register (i = 0, 1) of the other unused converter is set to 00h. The
resistor ladder for A/D converter is not considered.
Even when the VCUT bit in the ADOCONL1 register is set to 0 (Vrgg disconnected), lyrgg is supplied.

REJ03B0300-0101 Rev.1.01 RENESAS Page 77 of 90
Nov 10, 2010



R32C/102 Group 5. Electrical Characteristics

VCC =33V

Timing Requirements (Vcc =3.0t0 3.6 V, Vgg =0V, and T, = Ty, unless otherwise noted)

pr:

Table 5.25  External Clock Input

Symbol Characteristic - value Unit
Min. Max.
tex) External clock input period 62.5 250 ns
tw(xH) External clock input high level pulse width 25 ns
twexy) External clock input low level pulse width 25 ns
tr(x) External clock input rise time 5 ns
te(x) External clock input fall time 5 ns
tw / tc External clock input duty 40 60 %
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5. Electrical Characteristics

VCC =33V

Timing Requirements (Ve =3.0t0 3.6 V, Vgg =0V, and T, = Ty, unless otherwise noted)

Table 5.26  Timer A Input (Counting input in event counter mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
tea) TAIIN input clock cycle time 200 ns
tw(TAH) TAIIN input high level pulse width 80 ns
tw(TAL) TAIIN input low level pulse width 80 ns
Table 5.27  Timer A Input (Gating input in timer mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
teTa) TAIIN input clock cycle time 400 ns
tw(TAH) TAIIN input high level pulse width 180 ns
tw(TAL) TAIIN input low level pulse width 180 ns
Table 5.28  Timer A Input (External trigger input in one-shot timer mode)
. Value )
Symbol Characteristic - Unit
Min. Max.
te(Ta) TAIIN input clock cycle time 200 ns
tw(TAH) TAIIN input high level pulse width 80 ns
tw(TAL) TAIIN input low level pulse width 80 ns
Table 5.29  Timer A Input (External trigger input in pulse-width modulation mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
tw(TAH) TAIIN input high level pulse width 80 ns
tw(TAL) TAIIN input low level pulse width 80 ns
Table 5.30  Timer A Input (Increment/decrement count switching input in event counter mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
teup) TAIOUT input clock cycle time 2000 ns
tw(UPH) TAIOUT input high level pulse width 1000 ns
twupL) TAIOUT input low level pulse width 1000 ns
tsu(UP-TIN) TAIOUT input setup time 400 ns
th(TIN-UP) TAIOUT input hold time 400 ns
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5. Electrical Characteristics

Timing Requirements (Vg =3.0t0 3.6 V,Vgg=0V, and T, =T,

VCC =33V

pr» unless otherwise noted)

Table 5.31  Timer B Input (Counting input in event counter mode)
- Value )
Symbol Characteristic - Unit
Min. Max.
teB) TBIIN input clock cycle time (one edge counting) 200 ns
tw(TBH) TBIIN input high level pulse width (one edge counting) 80 ns
tw(TBL) TBIIN input low level pulse width (one edge counting) 80 ns
teB) TBIIN input clock cycle time (both edges counting) 200 ns
tw(TBH) TBIIN input high level pulse width (both edges counting) 80 ns
tw(TBL) TBIIN input low level pulse width (both edges counting) 80 ns
Table 5.32  Timer B Input (Pulse period measure mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
tere) TBIIN input clock cycle time 400 ns
tw(TBH) TBIIN input high level pulse width 180 ns
tw(TBL) TBIIN input low level pulse width 180 ns
Table 5.33  Timer B Input (Pulse-width measure mode)
o Value .
Symbol Characteristic - Unit
Min. Max.
te(te) TBIlIN input clock cycle time 400 ns
tw(TBH) TBIIN input high level pulse width 180 ns
tw(TBL) TBIIN input low level pulse width 180 ns
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R32C/102 Group 5. Electrical Characteristics

VCC =33V

Timing Requirements (Ve =3.0t0 3.6 V, Vgg =0V, and T, = Ty, unless otherwise noted)

Table 5.34  Serial Interface
- Value )
Symbol Characteristic - Unit
Min. Max.
te(ck) CLKi input clock cycle time 200 ns
tw(CKH) CLKi input high level pulse width 80 ns
tw(ckL) CLKi input low level pulse width 80 ns
tsu(p-c) RXDi input setup time 80 ns
th(c-D) RXDi input hold time 90 ns
Table 5.35  A/D Trigger Input
o Value )
Symbol Characteristic - Unit
Min. Max.
tw(ADH) ADTRG input high level pulse width 3
Hardware trigger input high level pulse width O aD ns
tw(ADL) ADTRG input low level pulse width 195 ns
Hardware trigger input high level pulse width
Table 5.36  External Interrupt INTi Input
- Value )
Symbol Characteristic . Unit
Min. Max.
tw(NH) INTi input high level pulse width Edge sensitive 250 ns
Level sensitive te(cpuy + 200 ns
tw(NL) INTI input low level pulse width Edge sensitive 250 ns
Level sensitive teccpuy + 200 ns
Table 5.37  Intelligent I/O
o Value )
Symbol Characteristic - Unit
Min. Max.
teascLk2) ISCLK2 input clock cycle time 600 ns
tw(ISCLK2H) ISCLK2 input high level pulse width 270 ns
twascLkaL) ISCLK2 input low level pulse width 270 ns
tsu(Rxp-1scLk2) |ISRXD2 input setup time 150 ns
th(|SCLK2-RXD) ISRXD2 |npUt hold time 100 ns
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R32C/102 Group 5. Electrical Characteristics

VCC =33V

Timing Requirements (Vcc =3.0t0 3.6 V, Vgg =0V, and T, = Ty, unless otherwise noted)

pr:

Table 5.38 Multi-master 12C-bus Interface

Value
Symbol Characteristic Standard-mode Fast-mode Unit
Min. Max. Min. Max.
tw(SCLH) MSCL input high level pulse width 600 600 ns
tw(scLL) MSCL input low level pulse width 600 600 ns
trscL) MSCL input rise time 1000 300 ns
tiscu) MSCL input fall time 300 300 ns
ti(spa) MSDA input rise time 1000 300 ns
tispA) MSDA input fall time 300 300 ns
sorses (I\:Aoigubgrlspelset\;?tl mft'.rgﬁ ersat] 2 X tegiicy + 40 ns
tsuiscL-spap  |MSCL high I_e_vel setup timc_e_for (1) 2 % togiicy + 40 ns
restart condition/stop condition
tw(SDAH)P MSDA high level pulse width after ) 4% tygicy + 40 ns
stop condition
tsu(sba-scL) MSDA input setup time 100 100 ns
th(scL-sDA) MSDA input hold time 0 0 ns
Note:

1. The value is calculated by the following formulas based on a value SSC set by bits SSC4 to SSCO in
the I2CSSCR register:

thispa-scL)s = SSC + 2 X te(yicy + 40 [ns]
tsuscL-spap = (SSC + 2 + 1) x tyyc) + 40 [ns]
twspan)p = (SSC + 1) Xty + 40 [ns]
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R32C/102 Group 5. Electrical Characteristics

VCC =33V

Timing Requirements (Vcc =3.0t0 3.6 V, Vgg =0V, and T, = Ty, unless otherwise noted)

pr:

Table 5.39  Digital Audio Processor (DAP)

- Value .

Symbol Characteristic i Moo Unit
tsu(D-BCK) Data setup time for BITCLK (output) 125 ns
theCK-D) Data hold time after BITCLK (output) 0 ns
tw(crsT) Reset pulse width 400 ns
te(ccLk) CCLK input clock cycle time 200 ns
tsu(D-BCK) Data setup time for CCLK 20 ns
th(ccLk-D) Data hold time after CCLK 0 ns
tsuw-ccLky  |CWE setup time for CCLK 100 ns
thccLk-w) CWE hold time after CCLK 100 ns
trec(w) CWE recovery time 100 ns
te(ocLk) DLCK input clock cycle time 200 ns
tsu(D-DCLK) Data setup time for DCLK 20 ns
th(DCLK-D) Data hold time after DCLK 0 ns
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R32C/102 Group 5. Electrical Characteristics

VCC =33V

unless otherwise noted)

Switching Characteristics (Vcc =3.0t0 3.6 V,Vgg=0V,and T, =T,

pr:

Table 5.40  Serial Interface
Value
Symbol Characteristic Measur_e_ment - Unit
condition Min. Max.
td(c-Q) TXDi output delay time Refer to 80 ns
th(c-Q) TXDi output hold time Figure 5.6 0 ns
Table 5.41 Intelligent 1/O
Value
Symbol Characteristic Measur_e_ment - Unit
condition Min. Max.
td(|SCLK2-TXD) ISTXD2 output delay time Refer to 180 ns
th(|SCLK2-RXD) ISTXD2 output hold time Figure 5.6 0 ns
Table 5.42  Multi-master 12C-bus Interface (Standard-mode)
Value
Symbol Characteristic Measur_e_ment - Unit
condition Min. Max.
tiscu) MSCL output fall time 2 ns
tispa) MSDA output fall time 2 ns
tyspa-scLys |MSCL output delay time after start 20 x t -120] 52 x t - 40
condition/restart condition Refer to c(elIC) c(elIC) ns

ty(scL-sba)p

Restart condition/stop condition
output delay time after MSCL
becomes high

tg(scL-sDA)

MSDA output delay time

Figure 5.6

20 x tC(¢||C) + 40

52 x tC(¢||C) +120| ns

2 Xtg(gic) t 40

3% tC(d)IIC) + 120 ns

Table 5.43  Multi-master 12C-bus Interface (Fast-mode)
o M Value .
Symbol Characteristic easur.e.ment - Unit
condition Min. Max.

tiscL) MSCL output fall time 2@ ns
ti(spA) MSDA output fall time 2@ ns

tyspa-scL)s|MSCL output delay time after start 10 x t -120| 26 x t - 40
condition/restart condition Refer to o(olic) o(elic) ns

ty(scL-sba)p

Restart condition/stop condition
output delay time after MSCL
becomes high

tg(scL-sDA)

MSDA output delay time

Figure 5.6

10 x tC(¢IIC) + 40

26 x tC((])“C) + 120 ns

2 X 1egic) + 40

3 x tC(d)llC) + 120 ns

Note:

1. External circuits are required to satisfy the 12C-bus specification.
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R32C/102 Group 5. Electrical Characteristics

VCC =33V

Switching Characteristics (Vcc =3.0t0 3.6 V, Vg5 =0V, and T, = Ty, unless otherwise noted)

Table 5.44  Digital Audio Processor (DAP)

Symbol Characteristic Miisnt:jri?i:]:m Min.ValueMax. Unit
taBCK-Q) Data output delay time after BITCLK 10 ns
thBCK-Q) Data output hold time after BITCLK Refer to -10 ns
t4pCK-0) Data output delay time after DCLK Figure 5.6 20 ns
th(pck-Q) Data output hold time after DCLK 0 ns
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R32C/102 Group

5. Electrical Characteristics

MCU

Pin to be
measured

I 30 pF

)

Figure 5.6  Switching Characteristic Measurement Circuit
XIN
Figure 5.7  External Clock Input Timing
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R32C/102 Group 5. Electrical Characteristics

tera)
tw(tAH) tw(tAL)
TAIIN input \
_ tewp)
_twueH) twupL)
TAIOUT input \

In event counter mode

TAIOUT input (input for increment/ >< X ><
decrement count switching)
{ su(UP-TIN) Lh(TIN-UP,
TAIIN input (in falling edge counting)
TAIIN input (in rising edge counting)
P ter)
_twBH) tw(TBL)
TBIIN input \
_ te(ck) o
twekn) o tweky) o
CLKi
PRE(0)} <NhCQ
TXDi X X

tsu(d-c) thic-p)

RXDi ><

_twaby) tw(ADH)

K
ADTRG input /
_/

_ twony Lw(INH) o
INTi input
2 CPU clock cycles + 2 CPU clock cycles +
. 300nsormore _  300nsormore

N

s
T

I input

Figure 5.8  Timing of Peripheral Functions
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R32C/102 Group 5. Electrical Characteristics

tesew)
MSCL
tw(scLH) tw(scLy)
<« o
trscy) tiscL)
v\
MSDA /] \J
«— —>
tr(spA) ti(spa)
tw(SDAH)P o
th(spba-scL)s tsu(scL-sbayP tsu(scL-sbayP

€ > € >

MSCL ﬂx 7 ~_

MSDA (input) N\ N /

e |

i

-
th(sba-scL)s

td(spba-scL)s ta(scL-spbap tda(scL-spaP

MSCL N\ / N\
MSDA (output) N\ ﬂ /

ta(spa-scL)s

tsu(spba-scL) th(scL-spA)

MSCL

|\ A

MSDA (input) X X

ta(scL-spa)

MSCL AN
MSDA (output) X X

Figure 5.9  Timing of Multi-master 12C-bus Interface
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R32C/102 Group

5. Electrical Characteristics

MCLK (input) /

BITCLK (output) \ /

twme

LKH)

temeLk)

twmcLKL)

CRESET (P15_7)

Lsup-Bck) |, th@ckD) |
SDINO, SDIN1 X X ><
td(BCK-Q) ] th(BCK-Q) [
SDoUT2 X ) K
tw(cRrsT)
C_RESET, ) g

teceLk)

tsup-ccLk) |, thcolkp)

CRXD X >< >(
S VAV AV AV YAV ARl !
‘ thccLk-w)
CWE <« su(W-CCLK) < >
trec(W)
te(beLk)
DCLK I
_tsup-bek) | th(dcLk-D)
DRXD X >< >(
td(pcLk-Q) th(ocLk-Q) [
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Figure 5.10 Timing of Digital Audio Processor (DAP)
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R32C/102 Group Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.] |
P-LQFP176-24x24-0.50 | PLQP0176KB-A [176P6Q-A/FP-176E/FP-176EV | 189 |

NOTE)
1. DIMENSIONS "#1" AND "+2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

b1

)
c

Dimension in Millimeters
Simeel "Min | Nom | Max
D |239[24.0] 241
E [23.9]24.0|24.1
A | — |14
Hp | 25.8 | 26.0 | 26.2
He | 25.8|26.0 | 26.2
A — | — | 17
Ay 10.05] 0.1 |0.15

Terminal cross section

R b, [0.15]0.20|0.25
D 17, WL R R R it
® 0.09 [0.145] 0.20
A itilititil Attt e . < . 77 21 0.125
[} oo [— ] &
s 5y = ] [— 05
= Sl i x | — [ — o008
Detail F y _ — | 0.10
Zy | — [125
Ze | — | 125
L |035]| 0.5 |0.65
Ly 1.0
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes

on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LS|, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the moment when power is supplied until the reset
process is completed.

In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power
reaches the level at which resetting has been specified.

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LS| is not guaranteed if they are
accessed.

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




Notice

be disclosed by Renesas Electronics such as that disclosed through our website.

others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

use of these circuits, software, or information.

prohibited under any applicable domestic or foreign laws or regulations.

personal electronic equipment; and industrial robots.

designed for life support.

use of Renesas Electronics products beyond such specified ranges.

please evaluate the safety of the final products or system manufactured by you.

o

no liability for damages or losses occurring as a result of your r iance with i laws and

1

1. All information included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas

Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for

the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to

the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard”, "High Quality", and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard":  Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically

"Specific": Aircraft; equipment; P ; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
i 1s, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.
8. You should use the Renesas products i in this within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in i with all i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

Because the evaluation of microcomputer software alone is very difficult,

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the i ion contained in this or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.
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