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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Obsolete

R32C/100

16/32-Bit

50MHz

CANbus, EBI/EMI, I12C, IEBus, UART/USART
DMA, LVD, PWM, WDT
84

768KB (768K x 8)
FLASH

8K x 8

63K x 8

3V ~ 5.5V

A/D 26x10b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)
Surface Mount
100-LQFP

100-LFQFP (14x14)
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R32C/117 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 bo
R2R0 R2H R2L ROH ROL ]
R3R1 R3H R3L R1H R1L ] )
|| > Data registers (")
R6R4 R6 R4
R7R5 R7 R5 I
A0 I
A1 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
bt b24 b23 b16 b15 bobr T b0
LR [T iee [ [ [ ] [ultiolsls|z]p]c
DP FU
FO Blank spaces are reserved.
Fast int t b31 b0
astinterrup SVF Save flag register
registers
SVP Save PC register
VCT Vector register
DMAC iated b31 b23 b0
AL-assoclate | DMDO 'h, DMA mode register
registers 2 |
— DCTO I 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 21  CPU Registers
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R32C/117 Group

4. Special Function Registers (SFRs)

Table 4.30
Address

SFR List (30)

047CCOh CANO Mailbox 12:

047CC1h
047CC2h
047CC3h
047CC4h

047CC5h CANO Mailbox 12:
047CC6h CANO Mailbox 12:

047CC7h
047CC8h
047CC%h
047CCAh
047CCBh
047CCCh
047CCDh

047CCEh CANO Mailbox 12:

047CCFh

047CDOh CANO Mailbox 13:

047CD1h
047CD2h
047CD3h
047CD4h

047CD5h CANO Mailbox 13:
047CD6h CANO Mailbox 13:

047CD7h
047CD8h
047CD%h
047CDAhO
047CDBh
047CDCh
047CDDh
047CDEh CANO Mailbox 13
047CDFh

047CEOh CANO Mailbox 14:

047CELlh
047CE2h
047CE3h
047CE4h

047CE5h CANO Mailbox 14:
047CE6h CANO Mailbox 14:

047CE7h
047CES8h
047CESh

Register
Message ldentifier

Data Length
Data Field

Time Stamp

Message ldentifier

Data Length
Data Field

: Time Stamp

Message Identifier

Data Length
Data Field

Symbol
COMB12

COMB13

CoMB14

Reset Value
XXXX XXXXh

XXh
XXXX XXXX
XXXX XXXXh

XXXXh

XXXX XXXXh

XXh
XXXX XXXX
XXXX XXXXh

XXXXh

XXXX XXXXh

XXh
XXXX XXXX
XXXX XXXXh
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R32C/117 Group

4. Special Function Registers (SFRs)

Table 4.34  SFR List (34)

Address

Register

Symbol

Reset Value

047D80h |CANO Mailbox 24:
047D81h
047D82h
047D83h

Message Identifier

047D84h

047D85h | CANO Mailbox 24:

Data Length

047D87h
047D88h
047D89%h
047D8AN
047D8Bh
047D8Ch
047D8Dh

047D86h |CANO Mailbox 24:

Data Field

047D8Fh

047D8Eh|CANO Mailbox 24:

Time Stamp

ComMB24

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047D91h
047D92h
047D93h

047D90h | CANO Mailbox 25:

Message Identifier

047D94h

047D95h | CANO Mailbox 25:

Data Length

047D97h
047D98h
047D9%h
047D9Ah
047D9Bh
047D9Ch
047D9Dh

047D96h | CANO Mailbox 25:

Data Field

047D9Fh

047D9Eh|CANO Mailbox 25:

Time Stamp

COMB25

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047DA1h
047DA2h
047DA3h

047DAOh|CANO Mailbox 26:

Message Identifier

047DA4h

047DA5h|CANO Mailbox 26:

Data Length

047DA7h
047DA8h
047DA%h
047DAAh
047DABh
047DACh
047DADhO

047DA6h | CANO Mailbox 26:

Data Field

047DAFh

047DAEh|CANO Mailbox 26:

Time Stamp

COMB26

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/117 Group 5. Electrical Characteristics
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R32C/117 Group 5. Electrical Characteristics

VCC =5V
Table 5.16  Electrical Characteristics (2/3)
(Vcc=4.2t0 5.5V, Vgg =0V, T, = Ty, and ficpy) = 64 MHz, unless otherwise noted)
Measurement Value

Symbol Characteristic Condiion  Min. Typ. Max. Unit

V14 - V1. Hysteresis HOLD, RDY, NMI, INTO to INT8, KIO to KI3,
TAOIN to TA4IN, TAOOUT to TA40UT,
TBOIN to TBSIN, CTSO to

Notes:
1. Pins INT6 to INT8 are available in the 144-pin package only.
2. Ports P9 _0, P9 2, and P11 to P15 are available in the 144-pin package only. Port P9_1 is designated
as input pin in the 100-pin package.
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R32C/117 Group 5. Electrical Characteristics

VCC=5V

Timing Requirements (V¢cc =4.2t0 5.5V, Vgg =0V, and T, = T,,,, unless otherwise noted)

Table 5.20 External Clock Input

o Value )
Symbol Characteristic - Unit
Min. Max.
teo External clock input period 62.5 250 ns
tw(xH) External clock input high level pulse width 25 ns
twexv) External clock input low level pulse width 25 ns
tr(x) External clock input rise time 5 ns
tex) External clock input fall time 5 ns
tw / tc External clock input duty 40 60 %
Table 5.21  External Bus Timing
Symbol Characteristic Value Unit
y Min. Max.
tsu(D-R) Data setup time before read 40 ns
th(R-D) Data hold time after read 0 ns
tdis(R-D) Data disable time after read 0.5 x tc(Base) +10 ns
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R32C/117 Group 5. Electrical Characteristics
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R32C/117 Group

5. Electrical Characteristics

VCC=5V

Timing Requirements (V¢cc =4.2t0 5.5V, Vgg =0V, and T, = T,,,, unless otherwise noted)

Table 5.30  Serial Interface
- Value ]
Symbol Characteristic - Unit
Min. Max.
teick) 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
tsup-c) RXDi input setup time 80 ns
th(c-p) RXDi input hold time 90 ns
Table 5.31  A/D Trigger Input
. Value )
Symbol Characteristic - Unit
Min. Max.
tw(aDH) ADTRG input high level pulse width 3
Hardware trigger input high level pulse width OaD ns
tw(aDL) ADTRG input low level pulse width 125 ns
Hardware trigger input high level pulse width
Table 5.32  External Interrupt INTi Input
. Value )
Symbol Characteristic . Unit
Min. Max.
tw(INH) INTi input high level pulse width Edge sensitive 250 ns
Level sensitive tecpu) + 200 ns
tw(|N|_) INTi input low level pulse width Edge sensitive 250 ns
Level sensitive tecpuy 200 ns
Table 5.33 Intelligent I/O
o Value )
Symbol Characteristic - Unit
Min. Max.
teuscLk2) ISCLK2 input clock cycle time 600 ns
twiscLk2n) ISCLK2 input high level pulse width 270 ns
tW(|SC|_K2|_) ISCLK2 input low level pulse width 270 ns
tsu(RXD-ISCLKZ) ISRXD2 input setup time 150 ns
th(ISCLKZ-RXD) ISRXD2 |nput hold time 100 ns
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R32C/117 Group 5. Electrical Characteristics

VCC =3.3V
Table 5.45  D/A Conversion Characteristics (V. cc=AVec =VRep=3.0t03.6 V,Vgg=AVgg=0V,
and T, = Ty, Unless otherwise noted)
. . Value )
Symbol Characteristic Measurement Condition ) Unit
Min.  Typ. Max.
— Resolution 8 Bits
— Absolute precision 1.0 %
tg Settling time 3 s
Ro
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 the A/D converter is not considered.

Even when the VCUT bit in the ADOCONL1 register is set to 0 (Vrgg disconnected), lyggg is supplied.
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