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M16C/29 Group

4. Special Function Registers (SFRs)

Table 4.8 SFR Information (8)

Address Register Symbol After reset
030016 | Time measurement, Pulse generation register 0 G1TMO0,G1PO0| XXi16
030116 XX16
030256 | Time measurement, Pulse generation register 1 G1TM1,G1PO1| XX16
030316 XX16
03041 | Time measurement, Pulse generation register 2 G1TM2,G1PO2| XX16
030516 XX16
0306+ | Time measurement, Pulse generation register 3 G1TM3,G1PO3| XX16
030716 XX16
03081 | Time measurement, Pulse generation register 4 G1TM4,G1P0O4| XXi16
030916 XX16
030A1s | Time measurement, Pulse generation register 5 G1TM5,G1PO5| XXi16
030B1s XX16
030cs | Time measurement, Pulse generation register 6 G1TM6,G1P0O6| XX16
030D16 XX16
030E+w | Time measurement, Pulse generation register 7 G1TM7,G1PO7| XX16
030F1s XX16

03101s__|Pulse generation control register 0

G1POCRO 0X00XX002

031116 | Pulse generation control register 1

G1POCR1 0X00XX002

03121s__|Pulse generation control register 2

G1POCR2 0X00XX002

03131 | Pulse generation control register 3

G1POCRS3 0X00XX002

031416 | Pulse generation control register 4

G1POCR4 0X00XX002

03151 | Pulse generation control register 5

G1POCR5 0X00XX002

031616 | Pulse generation control register 6

G1POCR6 0X00XX002

031716__|Pulse generation control register 7

G1POCR7 0X00XX002

0318+ | Time measurement control register 0

G1TMCRO 0016

03191 | Time measurement control register 1

G1TMCR1 0016

031A__ | Time measurement control register 2

G1TMCR?2 0016

031B1s | Time measurement control register 3

G1TMCRS3 0016

031Cs | Time measurement control register 4

G1TMCR4 0016

031D | Time measurement control register 5

G1TMCR5 0016

031E1s | Time measurement control register 6

G1TMCRG6 0016

031F1s | Time measurement control register 7

G1TMCRY 0016

03201 |Base timer register
032116

G1BT XX16
XX16

032216 | Base timer control register 0

G1BCRO 0016

03231 | Base timer control register 1

G1BCR1 0016

032416 | Time measurement prescale register 6

G1TPR6 0016

03251 | Time measurement prescale register 7

G1TPR7 0016

032616 | Function enable register

G1FE 0016

032716 | Function select register

G1FS 0016

03281 |Base timer reset register
032916

G1BTRR XX16
XX16

032A1s | Count source division register

G1DV 0016

032B1s

032C1s

032D16

032E1s

032F 16

0330+ | Interrupt request register

G1IR XX16

033116 __| Interrupt enable register 0

G1IEOQ 0016

033216 | Interrupt enable register 1

G1IE1 0016

033316

033416

033516

033616

033716

033816

033916

033A1s

033B16

033C16

033D16

033E1s | NMI digital debounce register

NDDR FF16

033Fs | Port P17 digital debounce register

P17DDR FF16

Note 1: The blank areas are reserved and cannot be used by users.

X : Undefined
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M16C/29 Group 9. Interrupts

9.3 Interrupt Control

The following describes how to enable/disable the maskable interrupts, and how to set the priority in which
order they are accepted. What is explained here does not apply to nonmaskable interrupts.
Use | flag in the the FLG register, IPL, and bits ILVL2 to ILVLO in the each interrupt control register to

enable/disable the maskable interrupts. Whether an interrupt is requested is indicated by the IR bit in each
interrupt control register.

Figure 9.3 shows the interrupt control registers.

Also, the following interrupts share a vector and an interrupt control register.

*INT4 and SIO3

sINT5 and S104

*A/D converter and key input interrupt
+IC/OC base timer and SCL/SDA

+IC/OC interrupt 1 and 12C bus interface

An interrupt request is set by bits IFSR6 and IFSRY7 in the IFSR register and bits IFSR27, IFSR26, and
IFSR21 in the IFSR2A register. Figure 9.4 shows registers IFSR register and IFSR2A.
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M16C/29 Group

12. Timer (Three-phase Motor Control Timer Function)

b7 b6 b5 b4 b3 b2 b1l b0

L[ [oft] Jof1]o]

Timer Ai Mode Register

b7 b6 b5 b4 b3 b2 b1l b0

L[ fof T fofo]

Timer B2 Mode Register

Symbol Address After Reset
TATMR 039716 0016
TA2MR 039816 0016
TA4AMR 039A16 0016
Bit Symbol Bit Name Function RwW
TMODO Operation mode Set to 102 (one-shot timer mode) for the RW
TMOD1 select bit three-phase motor control timer function RW
MRO Pulse output function Set to 0 for the three-phase motor control RW
select bit timer function
MRA External trigger select bit No effect fgr the three-phase motor control RW
timer function
Setto 1 (selected by event/trigger select
MR2 Trigger select bit register) for the three-phase motor control RW
timer function
MR3 Setto 0 for the three-phase motor control timer function RW
b7 b6
TCKO 00:forf2 RW
Count source select bit 01:fs
TCK1 10:fs2 RW
11:fcs2
Symbol Address After Reset
TB2MR 039D16 00XX00002
Bit Symbol Bit Name Function RW
TMODO | Operation mode select bit | Set to 002 (timer mode) for the three- RW
TMOD1 phase motor control timer function RW
MRO No effect for the three-phase motor control timer function. RwW
MR1 If necessary, set to 0. When read, the contents are undefined RW
MR2 Set to 0 for the three-phase motor control timer function RW
MR3 When write in three-phase motor control timer function, write 0. RO
When read, the content is undefined
b7 b6
TCKO 00: f1orf2 RW
Count source select bit 01:f8
TCK1 10:fa2 RW
11:fca2

Figure 12.32 TAIMR, TA2MR, TA4MR, and TB2MR Registers
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M16C/29 Group

13. Timer S

Figure 13.1 shows the block diagram of the IC/OC.

) PCLKO=1
oscillator clock

Request by matching G1BTRR and base timer

Main clock, PCLK0=0
PLL clock, O
On-chip 0o >

f1or f2

Request by matching G1POO register and base timer

Request from INT1 pin —l

Base timer reset

BTS — o
??KW to BCKO I
frorfa —4—0 _(n+1) f8T1
Two-phase —o0 Divider register Base timer Base timer over flow request
pulsepinput 1 (G1DV)
Base timer interrupt request
Base timer reset
register (G1 BTRR) Base timer reset request
R — .
Digital 11:ftorf2 Edge G1TMO, G1PO0
INPCTo O DF1 toDD select register (Note 1) OUTC1o
on 00 CTS1to CTSO g&{m
BT
SN e R - B T 6175 woren
fiter DF1toDF0  Lsolect register L |
CTS1to CTSO
S — .
NPet2 ol Digtal |_1t:fiore [S] Edge G1TM2, G1PO2 ouTC12
, DF1 to DFO select register
PWM
INPCTs od] Distal]_ttifioree (] Edge G1TM3, G1PO3 0 OUTCHs
filter DF1 t5 DFO select register
CTS1to CTSO
S -
INPC1a © al | tt:fioree [ Edge G1TM4, G1PO4 ———
r DF1 to DFO select register
i 00 CTS1to CTSO PWM
10:8T1 output
INPCTs o [ ab Fage GTTWB, G1PO5 0 0UTCHs
T DF1 to DFO select register
[ ] CTST to CTSO L
00
ey " —
INPC16 o+ Digital M:frorfz .‘, Edge Gate G1TM6, G1PO6 0 OUTC1s
filter select | Jfunction| L register
DF1 to DFO T PWM
. 00 CTS1to CTSO 1D output
10:/8T1
INPC17 0 Digil ‘. 8] o G1TM7, G1PO7 © OUTCH7
debounce filter DF1 to DFO select |  [function| T unction PR register I
CTS1to CTSO 1D
\— ChOtoch7

BCK1 to BCKO : Bits in the G1BCRO register

BTS: Bits in the G1BCR1 register

CTS1 to CTS0, DF1 to DFO, GT, PR : Bits in the G1TMCR; register (j= 0 to 7)
PCLKO : Bits in the PCLKR register

interrupt request signal

Figure 13.1 IC/OC Block Diagram
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M16C/29 Group

13. Timer S

Interrupt Request Register (1)
b7 b6 b5 b4 b3 b2 bl bo Symbol Address After Reset

| | | | | | | | | G1IR 033016 Undefined
A A T , )
poror b b | symbol Bit Name Function RW
0 : No interrupt request
P G1IR0 Interrupt request, ChO 1 Interrupt requested RW
A R S S PR G1IR1 Interrupt request, Ch1 RW
R G1IR2 Interrupt request, Ch2 RwW
s G1IR3 Interrupt request, Ch3 RwW
S RLCITITE G1IR4 Interrupt request, Ch4 RwW
R G1IR5 Interrupt request, Ch5 RwW
S EICTICTEPREEPS G1IR6 Interrupt request, Ch6 RW
T R G1IR7 Interrupt request, Ch7 RwW

NOTE:
1. When writing 0 to each bit in the G1IR register, use the following instruction:
AND, BCLR

Figure 13.9 G1IR Register
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M16C/29 Group 14.Serial I/0

14. Serial I/0O

Note
| The SI/O4 interrupt of peripheral function interrupt is not available in the 64-pin package. I

Serial I/O is configured with five channels: UARTO to UARTZ2, SI/0O3 and SI/O4.

14.1 UARTI (i=0 to 2)

UARTI each have an exclusive timer to generate a transfer clock, so they operate independently of each
other.

Figure 14.1 shows the block diagram of UARTI. Figures 14.2 and 14.3 shows the block diagram of the
UARTI transmit/receive.

UARTI has the following modes:

» Clock synchronous serial 1/0O mode

* Clock asynchronous serial /O mode (UART mode).

« Special mode 1 (I2C bus mode): UART2

* Special mode 2: UART2

*» Special mode 3 (Bus collision detection function, IEBus mode): UART2
* Special mode 4 (SIM mode): UART2

Figures 14.4 to 14.9 show the UARTI-related registers.
Refer to tables listing each mode for register setting.

Rev. 1.12 Mar.30, 2007  page 170 of 458 RENESAS
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M16C/29 Group 14. Serial I/O
14.1.1.2 CLK Polarity Select Function
Use the CKPOL bit in the UiCO register (i=0 to 2) to select the transfer clock polarity. Figure 14.11

shows the polarity of the transfer clock.

(1) When the CKPOL bit in the UiCO register is set to 0 (transmit data output at the falling edge
and the receive data taken in at the rising edge of the transfer clock)

CLKi | @)
TXDi XDOXD1iDz!imeXDSXDGXD?
RXDi X Do X D1 X D2 X D3 X pa X D5 X _ps X_D7

(2) When the CKPOL bit in the UiCO register is set to 1 (transmit data output at the rising
edge and the receive data taken in at the falling edge of the transfer clock)

CLKi (3)
TXDi XD0>!(D1X%D<D3XD4X05XDGXD7

RXDi X_Do X b1 X_D2 X D3 X pa X b5 X D X_D7

i=0t02

NOTES:

1. This applies to the case where the UFORM bit in the UiCO register is set to 0 (LSB first) and the
UILCH bit in the UiC1 register is set to 0 (no reverse).
2. When not transferring, the CLKi pin outputs a high signal.

Figure 14.11 Polarity of transfer clock

14.1.1.3 LSB First/MSB First Select Function
Use the UFORM bit in the UiCO register (i=0 to 2) to select the transfer format. Figure 14.12 shows
the transfer format.

(1) When the UFORM bit in the UiCO register 0 (LSB first)

CLKi
TXDi X Do X b1 X D2 X D3 X D4 X Ds X D6 X D7
RXDi X o X b1 X D2 X D3 X D4 X D5 X D6 X D7

(2) When the UFORM bit in the UiCO register is set to 1 (MSB first)

CLKi
TXDi X b7 X D6 X Ds X Da X D3 X D2 X D1 X Do
RXDi X b7 X s X D5 X Da X Ds X D2 X D1 X Do

i=0to 2

NOTE:
1. This applies to the case where the CKPOL bit in the UiCO register is set to 0 (transmit data output at
the falling edge and the receive data taken in at the rising edge of the transfer clock) and the
UILCH bit in the UiC1 register 0 (no reverse).

Figure 14.12 Transfer format
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M16C/29 Group 14. Serial I/O

Start and stop condition generation block
SDA2 O+ STSPSEL=1 » DMAO, DMA1 request
SDASTSP
—]SCLsTsP
1ICM2=1
Transmission UART2 transmit,
register 0 NACK interrupt
UART2 IICM=1 and request
lICM2=0
ALS
Arbitration > DMAO
> Noise
Filter
lIcM2=1
Reception register | UART2 receive,
ACK interrupt request,
UART2 0
IICM=1 and DMA1 request
Start condition liCM2=0
detection
S
o} Bus
l’ R busy
Stop condition ! NACK
detection
—
P q
Falling edge T
detection
SCL2 D q
ICM=0 Port register T | |ACK
M oth bit
Internal clock
Start/stop condition
— ? o<FSWC2| [ cLk ‘ o
NOM=1UART2 o coce) =1| Extornal control detection interrupt
Noise clock request
Filter UART2
9th bit falling edge
SWC
This diagram applies to the case where bits SMD2 to SMDO in the U2MR register is set to 0102 and the IICM bit in the U2SMR register
issetto 1.
IICM: Bit in the U2SMR register
IICM2, SWC, ALS, SWC2, SDHI: Bits in the U2SMR2 register
STSPSEL, ACKD, ACKC: Bits in the U2SMR4 register
NOTE:
1. If the IICM bit is set to 1, the pin can be read even when the PD7_1 bit is set to 1 (output mode).

Figure 14.22 12C bus mode Block Diagram
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M16C/29 Group 14. Serial 1/0

14.1.6.2 Format
* Direct Format
Set the PRY bit in the U2MR register to 1, the UFORM bit in U2CO0 register to 0 and the U2LCH bit in
U2C1 register to 0.
* Inverse Format
Set the PRY bit to 0, UFORM bit to 1 and U2LCH bit to 1.
Figure 14.34 shows the SIM interface format.

(1) Direct format

renster e 1) [ [ (LML LU LU

TxD2 H'
XDz2 o \

fDo X D1 fD2)D3 ) D4a)D5) D6 D7) P [

P : Even parity

(2) Inverse format

Transfer clcck "’

|

L W 2 58 55 678 (55 73 6T el

P : Odd parity

Figure 14.34 SIM Interface Format
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M16C/29 Group 16. MULTI-MASTER I2C bus INTERFACE

I2C0 Data Shift Register

b7 b6 b5 b4 b3 b2 bl b0

Symbol Address After Reset
S00 02E016 XX16
Function RW

Transmit/receive data are stored.
In master transmit mode, the start condition/stop condition are triggered by writing data RW(™)
to the register (refer to 16.9 START Condition Generation Method and 16.11 STOP
Condition Generation Method). Start transmitting/receiving data while synchronizing
with ScL

NOTE:
1. Write is enabled only when the ESO bit in the S1DO register is 1 (I2C bus interface is enabled). Write the transmit data after
the receive data is read because the SO0 register is used to store both the transmit and receive data. When the SO0 register
is set, bits BC2 to BCO in the S1DO register are set to 0002, while bits LRB, AAS, and AL in the S10 register are set to 0
respectively.

12C0 Clock Control Register

b7 b6 b5 b4 b3 b2 b1 b0

| | | | | | | | | Symbol Address After Reset

N S20 02E416 0016

porob b b it Symbol Bit Name Function RW
i . . . . - CCRO ScL Frequency Control Bits [See Table 16.3 RW
S R R CCRH1 RW
Pl e CCR2 RW
S T A CCR3 RW
P e CCR4 RW

FAST e . 0: Standard clock mode
I REREEEEEED MODE ScL Mode Specification Bit | High-speed clock mode RW
] ACKBIT ACK Bit 0: ACK ?S returned RW
1: ACK is not returned
------------------------ ACK-CLK | ACK Clock Bit 0: No ACK clock RW
1: With ACK clock

Figure 16.3 SO0 and S20 Registers
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M16C/29 Group 16. MULTI-MASTER I2C bus INTERFACE

16.4 12C0 Control Register 0 (S1D0)

The S1D0 register controls data communication format.

16.4.1 Bits 0to 2: Bit Counter (BCO-BC2)

Bits BC2 to BCO decide how many bits are in one byte data transferred next. After the selected num-
bers of bits are transferred successfully, 12C bus interface interrupt request is gnerated and bits BC2 to
BCO are reset to 0002. At this time, if the ACK-CLK bit in the S20 register is set to 1 (with ACK clock),
one bit for ACK clock is added to the numbers of bits selected by the BC2 to BCO bits.

In addition, bits BC2 to BCO become 0002 even though the START condition is detected and the
address data is transferred in 8 bits.

16.4.2 Bit 3: 12C Interface Enable Bit (ES0)

The ESO bit enables to use the multi-master I2C bus interface. When the ESO bit is set to 0, 12C bus

interface is disabled and the SDA and SCL pins are placed in a high-h-impedance state. When the

ESO bit is set to 1, the interface is enabled.

When the ESO bit is set to 0, the process is followed.

1)The bits in the S10 register are set as MST =0, TRX=0, PIN=1,BB =0, AL =0, AAS =0,
ADRO =0

2)The S00 register cannot be written.

3)The TOF bit in the S4DO0 register is set to 0 (time-out detection flag is not detected)

4)The I2C system clock (ViiC) stops counting while the internal counter and flags are reset.

16.4.3 Bit 4. Data Format Select Bit (ALS)
The ALS bit determines whether the salve address is recognized. When the ALS bit is set to 0, an
addressing format is selected and a address data is recognized. Only if the comparison is matched
between the slave address stored into the SODO register and the received address data or if the
general call is received, the data is transferred. When the ALS bit is set to 1, the free data format is
selected and the slave address is not recognized.

16.4.4 Bit 6: 12C bus Interface Reset Bit (IHR)
The IHR bit is used to reset the 12C bus interface circuit when the error communication occurs.
When the ESO bit in the S1DO0 register is set to 1 (12C bus interface is enabled), the hardware is reset
by writing 1 to the IHR bit. Flags are processed as follows:
1)The bits in the S10 register are set as MST =0, TRX=0, PINto 1, BB =0, AL=0, AAS =
0, and ADRO =0
2)The TOF bit in the S4DO0 register is set to 0 (time-out detection flag is not detected)
3)The internal counter and flags are reset.
The 12C bus interface circuit is reset after 2.5 Viic cycles or less, and the IHR bit becomes 0 automati-
cally by writing 1 to the IHR bit. Figure 16.10 shows the reset timing.
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M16C/29 Group 16. MULTI-MASTER I2C bus INTERFACE

16.5.7 Bit 6: Communication Mode Select Bit (Transfer Direction Select Bit: TRX)
This TRX bit decides a transfer direction for data communication. When the TRX bit is set to 0, receive
mode is entered and data is received from a transmit device. When the TRX bit is set to 1, transmit mode
is entered, and address data and control data are output to the SDAMM, synchronized with a clock gener-
ated in the SCL™MM.

The TRX bit is set to 1 automatically in the following condition:
*In slave mode, when the ALS in the S1DO0 register to 0(addressing format), the AAS flag is set to
1 (address match) after the address data is received, and the received R/W bit is set to 1
The TRX bit is set to 0 in one of the following conditions:
*When an arbitration lost is detected
*When a STOP condition is detected
*When a START condition is detected
*When a START condition is disabled by the START condition duplicate protect function (1)
*When the MST bit in the S10 register is set to O(slave mode) and a start condition is detected
*When the MST bit is set to 0 and the ACK non-return is detected
*When the ESO bit is set to 0(12C bus interface disabled)
*When the IHR bit in the S1DO register is set to 1(reset)

16.5.8 Bit 7: Communication mode select bit (master/slave select bit: MST)

The MST bit selects either master mode or slave mode for data communication. When the MST bit is set
to 0, slave mode is entered and the START/STOP condition generated by a master device are received.
The data communication is synchronized with the clock generted by the master. When the MST bit is set
to 1, master mode is entered and the START/STOP condition is generated.
Additionally, clocks required for the data communication are generated on the SCLMM.
The MST bit is set to 0 in one of the following conditions.

*After 1-byte data of a master whose arbtration is lost if arbitration lost is detected

*When a STOP condition is detected

*When a START condition is detected

*When a start condition is disabled by the START condition duplicate protect function ()

*When the IHR bit in the S1DO0 register is set to 1(reset)

*When the ESO bit is set to 0(12C bus interface disabled)

NOTE:
1. START condition duplicate protect function:
When the START condition is generated, after confirming that the BB flag in the S1DO register is
set to 0 (bus free), all the MST, TRX and BB flags are set to 1 at the same time. However, if the
BB flag is set to 1 immediately after the BB flag setting is confirmed because a START condition
is generated by other master device, bits MST and TRX cannot be written. The duplicate protect
function is valid from the rising edge of the BB flag until slave address is received. Refer to 16.9
START Condition Generation Method for details.
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M16C/29 Group 16. MULTI-MASTER I2C bus INTERFACE

In receive mode, ACK bit =1 WIT bit=0

7 clock 8 clock ACK | 1 clock
sa | — \ Ao I
SpA 7 bit 8 bit >< ACK bit 1 bit /
ACKBIT bit
PIN flag ‘
Internal WAIT flag
1C bus interface H

interrupt request signal

The writing signal of ‘ ‘
the S00 register :

In receive mode, ACK bit = 1 WIT bit = 1

ScL J 7 clock 8 clock ‘ /;S:k
Soa 7 bit 8 bit \ (1t X
ACKBIT bit ‘
PIN flag

Internal WAIT flag ‘

12C bus interface H 1) H 2)
interrupt request signal

The writing signal of

the SO0 register

The writing signal of the S2 —‘
0 register

NOTE:
1. Do not write to the 12C0 clock control register except the bit ACK-BIT.

Figure 16.12 The timing of the interrupt generation at the completion of the data receive

16.6.3 Bits 2,3 : Port Function Select Bits PED, PEC

If the ESO bit in the S1DO0 register is set to 1 (12C bus interface enabled), the SDAMM functions as an
output port. When the PED bit is set to 1 and the SCLMM functions as an output port when the PEC bit is
setto 1. Then the setting values of bits P2_0 and P2_1 in the port P2 register are output to the I12C bus,
regardless of he internal SCL/SDA output signals. (SCL/SDA pins are onnected to 12C bus interface
circuit)

The bus data can be read by reading the port pi direction register in input mode, regardless of the setting
values of the PED and PEC bits. Table 16.5 shows the port specification.

Table 16.5 Port specifications

Pin Name ES9 Bit PED Bit P20 g"e’;i'zti;f‘;“"” Function
0 - 0/1 Port I/O function
P20 1 0 - SDA 1/O function
1 1 - SDA input function, port output function
Pin Name ESO Bit PEC Bit P21 Fl;zr;igti:"”c’” Function
0 - 0/1 Port 1/0 function
P21 1 0 - Sct I/O function
1 1 - ScL input function, port output funcion
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M16C/29 Group 20. Flash Memory Version

( Full status check )

FMRO06 =1

and Command (1) Execute the clear status register command and set
FMR07=1? sequence error U the status flag to 0 whether the command is
entered.

(2) Execute the command again after checking that the
correct command is entered or the program
command or the block erase command is not
executed on the protected blocks.

[ ] (1) Execute the clear status register command and set
Erase error .-

the erase status flag to 0.
(2) Execute the block erase command again.
(3) Execute (1) and (2) at least 3 times until an erase
YES error does not occur.

Note 1: If the error still occurs, the block can not be
used.

[During programming]
1) Execute the clear status register command and set
FMRO06= NO [ Program error ] - M 9

o the program status flag to 0.
07 (2) Execute the program command again.

YES Note 2: If the error still occurs, the block can not be
used.

\4

[Full status check completed]

Note 3: If bits FMR06 or FMRO7 is 1, any of the program or block erase command cannot be
accepted. Execute the clear status register command before executing those commands.

Figure 20.14 Full Status Check and Handling Procedure for Each Error
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M16C/29 Group 21. Electrical Characteristics (Normal-version)

Table 21.6 Low Voltage Detection Circuit Electrical Characteristics (Note 1, Note 3)

. Standard .
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
Vdet4 Low Voltage Detection Voltage(" 32| 38| 445 | V
Vdet3 Reset Space Detection Voltage(" 23| 28| 34 | V
Vce=0.8 to 5.5V

Vdet3s Low Voltage Reset Hold Voltage@ 1.7 | V
Vdet3r Low Voltage Reset Release Voltage 235| 29| 35 \%

NOTES:
1. Vdet4 >Vdet3
2. Vdet3s is the minmum voltage to maintain brown-out detection reset (hardware reset 2).
3. The low Voltage detection circuit is designed to use when Vcc is set to 5V.
4. If the supply power voltage is greater than the reset level detection voltage when the reset level detection
voltage is less than 2.7V, the operation at f(BCLK) < 10MHz is guranteed. However, A/D conversion, serial I/O,
flash memory program and erase are excluded.

Table 21.7 Power Supply Circuit Timing Characteristics

. Standard .
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
td(P-R) |Wait Time to Stabilize Internal Supply Voltage when Power-on 2 ms
td(ROC) |Wait Time to Stabilize Internal On-chip Oscillator when Power-on 40 us
- Vee=27t055V
td(R-S) |STOP Release Time 150 | Hs
td(W-S) |Low Power Dissipation Mode Wait Mode Release Time 150 | us
td(S-R) |Hardware Reset 2 Release Wait Time Vee= Vdet3rto 5.5 V 6 | 20 | ms
td(E-A) |Low Voltage Detection Circuit Operation Start Time Vec=27t055V 20 us
NOTE:
1. When Vcc=5
td(P-R) vce
Wait time to stabilize internal ]
| It h - HEE HEE
supply voltage when power-on| o A TULITULIINLILNE LTI
- | -
td(ROC) - e >
Wait time to stabilize internal td(P-R) | td(ROC)
on-chip oscillator when power- RESET
on
Interrupt for
td(R-S) (a) Stop mode rel
STOP release time or
(b) Wait mode release '
td(w-s) ; :
Loyv power dissipati_on mode : 1
wait mode release time CPU clock
@ td(R-S) :
(O td(W-S) :
td(S-R) : :
Brown-out detection Vdet3r !
reset (hardware reset 2) Vce , H
release wait time
H td(S-R) H
CPU clock
td(E-A)
Voltage detection circuit VC26, VC27
operation start time 41
Voltage Detection Circuit Stop | Operate
' tdE-A)
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M16C/29 Group 21. Electrical Characteristics (Normal-version)

Vcc =5V

Table 21.8 Electrical Characteristics (Note 1)

- Standard )
Symbol Parameter Condition - Unit
Min. |Typ.| Max.
Voi  |Output High |POoto P07, P1oto P17, P20to P27, P3oto P37, P6oto P67,  |lo=-5mA Vo2 .0 Vee | V
("H") Voltage |p7 to P77, P80 to P87, P90 to P93, P9s to P97, P100 to P107
Vor ?u&put High |POo to P07, P1oto P17, P20 to P27, P30 to P37, P6o to P67, loH=-200pA Voo 0.3 Veec | V
("H") Voltage |p7 1o P77, P80 to P87, P90 to P93, P9s to P97, P100 to P107
High Power loH=-1mA Voc2.0 Vee
Output High ("H") Voltage Xour \Y
Low Power loH=-0.5mA Vee2.0 Vee
Von High Power No load applied 25
Output High ("H") Voltage Xcout - \%
Low Power No load applied 1.6
Voo Output Low |PQo to P07, P10 to P17, P20 to P27, P30 to P37, P6o to P67, lo.=5mA 20|V
("L") Voltage |p7, 1o P77, P80 to P87, P90 to P93, P9s to P97, P100 to P107
Va Output Low |POoto P07, P1oto P17, P20to P27, P3oto P37, Péoto P67,  |lo,=200pA 045| Vv
("L") Voltage |P70to P77, P80 to P87, P9o to P93, P95 to P97, P100 to P107
. High Power lo=1mA 20
Output Low ("L") Voltage Xour Low Power Iol=0 5mA 20 \%
Ve . High Power No load applied 0
Output Low ("L") Voltage Xcour Cow Power No load applied 0 \Yj
VT-VT. |Hysteresis | TAON-TA4iN, TBON-TB2nN, INTo-INTs, NMI, ADTR, CTSo- 0.2 10|V
CTSz SCL, SDA, CLKo-CLKz2, TA20ur-TA4aur, Kio-Kl3, Rxoo-
Rxp2, SIN3, Sinv
VTV |Hysteresis |RESET 0.2 25|V
VT+VT1- |Hysteresis |Xin 0.2 08 | Vv
IH Input High PO0o to P07, P1oto P17, P20 to P27, P30 to P37, P6o to P67, V=5V 5.0 | pA
("H") Current \p7, to P77, P80 to P87, P90 to P93, P9s to P97, P100 to P107
XN, @, CNVss
I Input Low POo to P07, P1oto P17, P20 to P27, P30 to P37, P6o to P67, V=0V -5.0 | HA
("L") Current |p7, to P77, P80 to P87, P90 to P93, P9s to P97, P100 to P107
X, RESET, CNVss
RruLwe |Pull-up P0o to P07, P1oto P17, P20 to P27, P3oto P37, P6oto P67,  |Vi=0V 30 |50 | 170 | kQ
Resistance  |p7,t0 P77, P80 to P87, P90 to P93, P9s to P97, P100 to P107
RfxN  |Feedback Resistance XIN 1.5 MQ
RfxoN  |Feedback Resistance XcN 15 MQ
VraM  [RAM Standby Voltage In stop mode 2.0 \
NOTES:

1. Referenced to Vcc=4.2 to 5.5V, Vss=0V at Topr=-20 to 85 ° C / -40 to 85 ° C, f(BCLK)=20MHz unless otherwise specified.
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M16C/29 Group

21. Electrical Characteristics (V-version)

Table 21.79 Recommended Operating Conditions (1)

Standard )
Symbol Parameter - Unit
Min. Typ. Max.
Vee Supply Voltage 4.2 5.5 \Y
AVcc Analog Supply Voltage Vce \Y
Vss Supply Voltage 0 \Y
AVss Analog Supply Voltage 0 \%
ViH Input High ("H") [P0o to P07, P10 to P17, P20 to P27, P30 to P37, P6o to P67, 0.7 Vcc Vce \Y
Voltage P70to P77, P80 to P87, P90 to P93, P9s to P97, P100 to P107
XIN, RESET, CNVSS 0.8 Vee Vee v
SDAW, SCLw When I12C bus ihput level i§ selected 0.7 Vcc Ve \
When SMBUS input level is selected 1.4 oo \Y
ViL Input Low ("L")  |POo to P07, P10 to P17, P20 to P27, P30 to P37, P6o to P67, 0 0.3Vce \Y
Voltage P70to P77, P80 to P87, P90 to P93, P9s to P97, P100 to P107
XIN, RESET, CNVSS 0 0.2Vce \Y
SDAm, SCLwi When I12C bus ir.1put level i.s selected 0 0.3Vce \Y
When SMBUS input level is selected 0 0.6 V
|OH(peak) Peak Output High |P0o to P07, P10 to P17, P20 to P27, P30 to P37, P6o to P67, -10.0 mA
("H") Current P70to P77, P8oto P87, P90 to P93, P9s to P97, P100 to P107
loHavg) Average Output PO0o to P07, P10 to P17, P20 to P27, P30 to P37, P6o to P67, -5.0 mA
High ("H") Current |p7, to P77, P80 to P87, P90 to P93, P9s to P97, P100 to P107
loL(peak) Peak Output Low |P0o to P07, P10 to P17, P20 to P27, P30 to P37, P6o to P67, 10.0 mA
(°L") Current P70to P77, P80 to P87, P90 to P93, P9s to P97, P100 to P107
loi(avg) Average Output  |PQo to P07, P10 to P17, P20 to P27, P30 to P37, P6o to P67, 5.0 mA
Low (L") Current |p7, to P77, P8o to P87, P90 to P93, P9s to P97, P100 to P107
f(XIN) Main Clock Input Oscillation Frequency® Topr=-40t0 105° C 0 20 MHz
Topr=-40to 125° C 0 16 MHz
f(XaN)  |Sub Clock Oscillation Frequency 32.768 50 kHz
f1((ROC) |On-chip Oscillator Frequency 1 0.5 1 2 MHz
f2(ROC) |On-chip Oscillator Frequency 2 1 2 4 MHz
f3(ROC) |On-chip Oscillator Frequency 3 8 16 26 MHz
f(PLL) |PLL Clock Oscillation Frequency® Topr=-40to 105° C 10 20 MHz
Topr=-40t0125°C 10 16 MHz
f(BCLK) |CPU Operation Clock Frequency Topr=-40to 105° C 0 20 MHz
Topr=-40to 125° C 0 16 MHz
tsy(PLL) [Wait Time to Stabilize PLL Frequency Synthesizer Vec=5.0V 20 MHz
NOTES:

1. Referenced to Vcc = 4.2 to 5.5 V at Topr = -40 to 125 ° C unless otherwise specified.

2. The mean output current is the mean value within 100ms.
3. The total loLpeak) for all ports must be 80 mA or less. The total IoHpeak) for all ports must be -80 mA or less.
4. Relationship among main clock oscillation frequency, PLL clock oscillation frequency and supply voltage.

Main clock input oscillation frequency

PLL clock oscillation frequency

I~ 20.0 MHz (Topr = -40°C to 105°C) I~ 20.0 MHz (Topr = -40°C to 105°C)
T T
= 16.0 MHz (Topr = -40°C to 125°C)\ = 16.0 MHz (Topr = -40°C to 125°C) \
> >
o o
§ 0.0} N 8§ 2000 N
g g
E 16.0f - \ E 16.0) oo A
> =)
£ £
§ 100 oY) -
1S el I S : :
()] ()]
£ £
© ©
@ @
& &
’2 0.0 = 0.0 ' H
i |
[&3 4.2 55 o 4.2 55
Vcc[V] (main clock: no division) Vcc[V] (PLL clock oscillation)
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M16C/29 Group 21. Electrical Characteristics (V-version)

Table 21.83 Power Supply Circuit Timing Characteristics

. Standard )
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
Wait Time to Stabilize Internal Supply Voltage when
td(P-R) Power-on PRy 9 2 ms
td(ROC) g\ée\\lz/te'rl'_i;nne to Stabilize Internal On-chip Oscillator when 40 us
Vcc=4.2 to 5.5V
td(S-R) |STOP Release Time 150 | us
td(E-A) I__l_ci)r\:]vePower Dissipation Mode Wait Mode Release 150 | us
|
td(P-R) Vel

Wait time to stabilize internal
supply voltage when power-on

ROC
td(RoC) "4
Wait time to stabilize internal td(P-R) HROC)
on-chip oscillator when power- RESET
on

Interrupt for

td(R-S) (a) Stop mode release
STOP release time or

(b) Wait mode release

td(w-s) ;
Loyv power dissipatipn mode H
wait mode release time CPU clock
<—>
@) ; td(R-S)
(b) ! td(w-s) :
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M16C/29 Group 22. Usage Notes

22.7.2 Rewrite the ICOCIIC Register
When the interrupt request to the ICOCIIC register is generated during the instruction process, the IR bit
may not be set to 1 (interrupt requested) and the interrupt request may not be acknowledged. At that time,
when the bit in the G1IR register is held to 1 (interrupt requested), the following IC/OC interrupt request
will not be generated. When changing the ICOCIIC register settiing, use the following instruction.
Subject instructions: AND, OR, BCLR, BSET

When initializing Timer S, change the ICOCIIC register setting with the request again after setting regis-
ters I0CIIC and G1IR to 0016.

22.7.3 Waveform Generating Function

1. If the BTS bit in the G1BCR1 register is set to 0 (base timer is reset) when the waveform is generating
and the base timer is stopped counting, the waveform output pin keeps the same output level. The output
level will be changed when the base timer and the G1PQj register match the setting value next time after
the base timer starts counting again.

2. If the G1POCR; register is set when the waveform is generated, the same setting value of the IVL bit is

applied to the waveform generating pin. Do not set the G1POCR; register when the waveform is generat-

ing.

3. When the RST1 bit in the G1BCR1 register is set to 1 (the base timer is reset by matching the G1PO0
register), the base timer is reset after two clock cycles of fBT1 when the base timer value matches the
G1POO register value. A high-level ("H") signal is applied to the OUTC10 pin between the base timer
value match to the base timer reset.

22.7.4 1C/OC Base Timer Interrupt

If the MCU is operated in the combination selected from Table 22.1 for use when the RST4 bit in the
G1BCRO register is set to 1 (reset the base timer that matches the G1BTRR register) to reset the base
timer, an IC/OC base timer interrupt request is generated twice.

Table 22.1 Uses of IT Bit in the G1BCRO Register and G1BTRR Register
IT Bit in the G1BCRO Register G1BTRR Register

0 (bit 15 in the base timer overflows) 07FFF16 to OFFFE16

03FFF16 to OFFFE16 or

1 (bit 14 in the base timer overflows) OBFFF16 to OFFFE16

The second IC/OC base timer interrupt request is generated because the base timer overflow request is
generated after one fBT1 clock cycle as soon as the base timer is reset.

One of the following conditions must be met in order not to generate the IC/OC base timer interrupt

request twice:

1) When the RST4 bit is set to 1, set the G1BTRR register with a combination other than what is listed in
Table 22.1.

2) Do not reset the base timer by matching the G1BTRR register. Reset the base timer by matching the
G1PO0O0 register. In other words, do not set the RST4 bit to 1 to reset the base timer. Set the RST1 bit in
the G1BCR1 register to 1 (reset the base timer that matches the G1P00 register).
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