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Notes regarding these materials

This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, 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 products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.
Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.
In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.
Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.




M16C/29 Group

1. Overview

M16C
M30290FAVHP
AU3

XXXXXXX
©)

AU3
M30291FAVHP
XXXXXXX

o

(1) Flash Memory Version, PLQPO080KB-A (80P6Q-A), V-ver.

Product Name: indicates M30290FAVHP
——— Chip Version and Product Code:
A: indicates chip version
The first edition is shown to be blank and continues with A and B.
U3: indicates product code (see Table 1.8)
Date Code (7 digits): indicates manufacturing management code

(2) Flash Memory Version, PLQP0064KB-A (64P6Q-A), V-ver.

— Chip Version and Product Code:
A: indicates chip version
The first edition is shown to be blank and continues with A and B.
U3: indicates product code (see Table 1.8)
Product Name: indicates M30291FAVHP

Date Code (7 digits): indicates manufacturing management code

Figure 1.6 Marking Diagrams of Flash Memory Version - M16C/29 Group V-ver. (Top View)

(1) Mask ROM Version, PLQP0080KB-A (80P6Q-A), Normal-ver.

M16C ,— Type No. M30290MAHP
M30290MA-
XXXHP A U5 f—— chip version and product code
XXXXXXX XXX : ROM No.
O A : Chip version and product code(1)
The first edition is shown to be blank and continues with A, B and C.

U5 : Product code. (Table 1.9)

Date code seven digits
Manufacturing management code

(2) Mask ROM Version, PLQP0064-KB-A (64P6Q-A), Normal-ver.

XXXXXXX _l_ Date code seven digits

Manufacturing management code

M30291MA- ——— Type No. M30291MAHP
XXXHP A UsF— Chip version and product code
O XXX: ROM No.

A : Chip version and product code(1)

The first edition is shown to be blank and continues with A, B and C.

U5 : Product code. (Table 1.9)

Figure 1.7 Marking Diagrams of Mask ROM Version - M16C/29 Group Normal-ver. (Top View)
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M16C/29 Group 4. Special Function Registers (SFRs)

Table 4.2 SFR Information (2)

Address Register Symbol After reset
004016

004116 | CANO wakeup interrupt control register CO1WKIC XXXXX0002
004216 | CANO successful reception interrupt control register CORECIC XXXXX0002
00431 | CANO successful transmission interrupt control register COTRMIC XXXXX0002
004416 | INT3 interrupt control register INT3IC XX00X0002
004516 | ICOC 0 interrupt control register ICOCOIC XXXXX0002
00461 | ICOC 1 interrupt control register, I°C bus interface interrupt control register 1 ICOCH1IC,lICIC XXXXX0002
0047+ |ICOC base timer interrupt control register, ScL/SDA interrupt control register 2 BTIC,SCLDAIC XXXXX0002
00481 | SI/O4 interrupt control register, INT5 interrupt control register S4IC, INTSIC | XX00X0002
0049+ | SI/O3 interrupt control register, INT4 interrupt control register S3IC, INT4IC | XX00X0002
004As | UART2 Bus collision detection interrupt control register BCNIC XXXXX0002
004815 | DMAQO interrupt control register DMOIC XXXXX0002
004Cs | DMA1 interrupt control register DM1IC XXXXX0002
004D1s | CANO error interrupt control register CO1ERRIC XXXXX0002
004E+s | APD conversion intermupt control register, Key input intermupt control register (Note 2) ADIC, KUPIC| XXXXX0002
004Fs | UART2 transmit interrupt control register S2TIC XXXXX0002
005016 | UART2 receive interrupt control register S2RIC XXXXX0002
005116 | UARTO transmit interrupt control register SOTIC XXXXX0002
005216 | UARTO receive interrupt control register SORIC XXXXX0002
005316 | UART1 transmit interrupt control register S1TIC XXXXX0002
005416 | UART1 receive interrupt control register S1RIC XXXXX0002
005516 | TimerAQ interrupt control register TAOQIC XXXXX0002
005616 | TimerA1 interrupt control register TA1IC XXXXX0002
005716 | TimerA2 interrupt control register TA2IC XXXXX0002
00581 | TimerA3 interrupt control register TA3IC XXXXX0002
005916 | TimerA4 interrupt control register TA4IC XXXXX0002
005A1s | TimerBO interrupt control register TBOIC XXXXX0002
005816 | TimerB1 interrupt control register TB1IC XXXXX0002
005C | TimerB2 interrupt control register TB2IC XXXXX0002
005D+ | INTO interrupt control register INTOIC XX00X0002
005E1s | INT1 interrupt control register INT1IC XX00X0002
005F1s | INT2 interrupt control register INT2IC XX00X0002
006015 | CANO message box 0: Identifier/DLC XX16

006116 XX16

006216 XX16

006316 XX16

006416 XX16

006516 XX16

ooe61s | CANO message box 0 : Data field XX16

006716 XX16

006816 XX16

006916 XX16

006A16 XX16

006B1s XX16

006C1s XX16

006D16 XX16

oo6es | CANO message box 0 : Time stamp XX16

006F 16 XX16

00701s |CANO message box 1 : Identifier/DLC XX16

007116 XX16

007216 XX16

007316 XX16

007416 XX16

007516 XX16

oo761s | CANO message box 1 : Data field XX16

007716 XX16

007816 XX16

007916 XX16

007A1s XX16

007B1s XX16

007Ci6 XX16

007D16 XX16

00716 | CANO message box 1 : Time stamp XX16

007F16 XX16

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

Note 2: A/D conversion interrupt control register is effective when the bit1(Interrupt source select register ( address 35Eh IFSR2A)
is set to "0". Key input interrupt control register is effective when the bit1 is set to "1".

X : Undefined
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M16C/29 Group 9. Interrupts

9. Interrupts

Note
The S1/04 interrupt of peripheral function interrupts is not available in the 64-pin package.

The low voltage detection function is not available in M16C/29 T-ver. and V-ver..

9.1 Type of Interrupts
Figure 9.1 shows types of interrupts.

L] Undefined instruction (UND instruction)
Software E Overflow (INTO instruction)
[] (Non-maskable interrupt) 0 BRK instruction
0 [] INT instruction
5 0
Interrupt [] [l pec®@
B _ E Watchdog timer
(] [] Special [] Oscillation stop and re-oscillation
B [J (Non-maskable interrupt]] detection
O Hardware E E Low voltage detection
(] 0 Single step @
L] Address match
E Peripheral function
(Maskable interrupt)
NOTES:
1. Peripheral function interrupts are generated by the MCU's internal functions.
2. Do not normally use this interrupt because it is provided exclusively for use by development
tools.

Figure 9.1 Interrupts

» Maskable Interrupt: An interrupt which can be enabled (disabled) by the interrupt enable flag (I flag) or
whose interrupt priority can be changed by priority level.
* Non-maskable Interrupt: An interrupt which cannot be enabled (disabled) by the interrupt enable flag
(I flag) or whose interrupt priority cannot be changed by priority level.

Rev. 1.12 Mar.30, 2007  page 70 of 458 RENESAS
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M16C/29 Group 12. Timer (Three-phase Motor Control Timer Function)

Three-phase PWM Control Register 1 (1)

b7 b6 b5 b4 b3 b2 b1 b0

Symbol Address After Reset
| 0 | | | | | | | | INVC1 034916 0016
Vv 4 4 v v 1| Bit Symbol Bit Name Function RW
Timer A1, A2, A4 start 0: Timer B2 underflow
Voo ] INvI0 trigger signal select bit 1: Timer B2 underflow and write to the RW

TB2 register(2)

A Timer A1-1, A2-1, Ad-1 0: Three-phase mode 0 )

A INV11 control bit ®) | 1: Three-phase mode 1 RW
: L Dead time timer count 0: f1 or f2
: P INVIZ" 1 source select bit 1: 1 divided by 2 or f2 divided by 2 RW

0: Timer Reload control signal is set to 0 RO

A S R S INV13 Carrier wave detect flag (®) ! : !
I : Timer Reload control signal is set to 1

-

o] . . 0 : Output waveform “L” active
P INV14 Output polarity control bit 1+ Output waveform “H” active RW

P L S 0: Dead time timer enabled

P} bemememsseeeseeee INV15 Dead time invalid bit 1: Dead time timer disabled RwW
0: Falling edge of timer A4, A1 or A2
U Dead time timer trigger one-shot pulse

INV16 select bit 1: Rising edge of three-phase output shift RW
register (U, V or W phase) output®

R ICTITTRRTRRRR, (b7) Reserved bit Setto 0 RW
NOTES:

1. Write to this register after setting the PRC1 bit in the PRCR register to 1 (write enable). Note also that this register
can only be rewritten when timers A1, A2, A4 and B2 are idle.

2. A start trigger is generated by writing to the TB2 register only while timer B2 stops.

3. The effects of the INV11 bit are described in the table below.

ltem INV11=0 INV11=1
Mode Three-phase mode 0 Three-phase mode 1
TA11, TA21, TA41 registers Not Used Used
INVOO bit, INVO1 bit Has no effect. ICTB2 counted every time | Effect

timer B2 underflows regardless of
whether bits INV0O and INVO1 are set

INV13 bit Has no effect Effective when INV11 bit is 1 and
INVO6 bit is 0

4. If the INVO06 bit is 1 (sawtooth wave modulation mode), set this bit to O (three-phase mode 0). Also, if the INV11 bit is
0, set the PWCON bit to 0 (timer B2 reloaded by a timer B2 underflow).
5. The INV13 bit is effective only when the INVO06 bit is set to 0 (triangular wave modulation mode) and the INV11 bit is
set to 1 (three-phase mode 1).
6. If all of the following conditions hold true, set the INV16 bit to 1 (dead time timer triggered by the rising edge of three-
phase output shift register output)
* The INV15 bit is 0 (dead time timer enabled)
* When the INV03 bit is set to 1 (three-phase motor control timer output enabled), the Dij bit and DiBj bit (i:U, V, or
W, j: 0 to 1) have always different values (the positive-phase and negative-phase always output different levels
during the period other than dead time).
Conversely, if either one of the above conditions holds false, set the INV16 bit to 0 (dead time timer triggered by the
falling edge of one-shot pulse).

Figure 12.27 INVC1 Register
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M16C/29 Group 12. Timer (Three-phase Motor Control Timer Function)

Three-phase Output Buffer Register(i=0,1) ()

these contents are 0

b7 b6 b5 b4 b3 b2 bl b0 Symbol Address After Reset

|0 | 0| | | | | | | IDBO 034A16 001111112
H HEHE HE IDB1 034B16 001111112
Pl i | Bit Symbol Bit Name Function RW
L. DUi U phase output buffer i Write the output level RW
A 0: Active level
Pl b b DUBI | O phase output buffer i 1: Inactive level RW
i ] When read, these bits show the three-phase
i DVi V phase output buffer i output shift register value. Rw
. ............ DVBi v phase output buffer i RW
EORRR— DWi W phase output buffer i RW
R DWBI w phase output buffer i RW
________________________ (b?bG) Nothing is assigned. If necessary, setto 0. When read, RO

NOTE:
1. Registers IDB0 and IDB1 values are transferred to the three-phase shift register by a transfer trigger. The value
written to the IDBO register aftera transfer trigger represents the output signal of each phase, and the next value

of each phase.

Dead Time Timer (1. 2)

b7 b0 Symbol Address After Reset
| | DTT 034C16 Undefined

written to the IDB1 register at the falling edge of the timer A1, A2, or A4 one-shot pulse represents the output signal

Function Setting Range

RwW

Assuming the set value = n, upon a start trigger the timer starts | 1 o 255
counting the count souce selected by the INV12 bit and stops
after counting it n times. The positive or negative phase
whichever is going from an inactive to an active level changes
at the same time the dead time timer stops.

WO

NOTES:
1. Use MOV instruction to write to this register.
2. Effective when the INV15 bit is set to 0 (dead time timer enable). If the INV15 bit is set to 1, the dead time timer is
disabled and has no effect.

Timer B2 Interrupt Occurrences Frequency Set Counter

W—m‘ Symbol Address After Reset
ICTB2 034D16 Undefined

Function Setting Range

RwW

time timer B2 underflows), assuming the set value 11015

=n, a timer B2 interrupt is generated at every nth
occurrence of a timer B2 underflow.

"""" If the INVO1 bitis 1 (ICTB2 counter count timing
selected by the INVOO bit), assuming the set value
=n, a timer B2 interrupt is generated at every nth
occurrence of a timer B2 underflow that meets the
condition selected by the INVOO bit. (1

If the INVO1 bit is 0 (ICTB2 counter counted every

WO

undefined.

........................... Nothing is assigned. When write, set to "0". When read, the content is —

NOTE:
1. Use MOV instruction to write to this register.
If the INVO1 bit is set to 1, make sure the TB2S bit also is set to 0 (timer B2 count stopped) when writing to

1 (timer B2 count start), do not write synchronously with a timer B2 underflow.

this register. If the INVO1 bit is set to 0, although this register can be written even when the TB2S bit is set to

Figure 12.28 IDBO Register, IDB1Register, DTT Register, and ICTB2 Register
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M16C/29 Group

13. Timer S

Waveform Generation Register j (j=0 to 7)

b15 b8 Symbol Address After Reset
(07) (b0)b7 bo G1TMO to G1TM2  030116-030016, 030316-030216, 030516-030416  Indeterminte
| G1TM3 to G1TM5  030716-030616, 030916-030816, 030B16-030A16 Indeterminte

)

: G1TM6 to G1TM7  030D16-030C16, 030F 16-030E16 Indeterminte

Function Setting Range RW

L] The base timer value is stored every RO
measurement timing

Waveform Generation Control Register j (j=0 to 7)

b7 b6 b5 b4 b3 b2 b1 b0

Nothing is assigned. If necessary, set to 0.

| | | | | Symbol Address After Reset
— G1POCRO to G1POCR3 031016, 031116, 031216, 031316 0X00 XX002
E E E E E E G1POCR4 to G1POCR7 031416, 031516, 031616, 031716 0X00 XX002
TS B Bit . :
Pf L 1t 1| Symbol Bit Name Function RW
R S - b1b0
P00 b1 ' MODO 00: Single waveform output mode RW
- Operating mode 01: SR waveform output mode (1)
[ select bit 10: Phase-delayed waveform
- output mode
I MOD1 11: Do not set to this value RW

v mmmTmmmmmenes (b3-b2) | \when read, their contents are undefined B
VL Output initial value 0: "L" output as a default value RW
pooTTTmmmmmTT select bit(*) 1: "H" output as a default value
0: Reloads the G1PQj register when
e RLD | G1POiregister value value is written RW
reload timing select bit | 1: Reloads the G1POj register when
the base timer is reset
— Nothing is assigned. If necessary, set to 0. B
Trmmmmmmnnmommmmmennees (b6) When read, its content is undefined
___________________________ INV Inverse output function | 0: Output is not inversed RW

select bit () 1: Output is inversed

NOTES :

1. This setting is enabled only for even channels. In SR waveform output mode, values written to the
corresponding odd channel (next channel after an even channel) are ignored. Even channels
provide waveform output. Odd channels provide no waveform output.

2. The inverse output function is the final step in waveform generating process. When the INV bit is set
to 1, and "H" signal is provided a default output by setting the IVL bit to 0, and an "L" signal is
provided by setting it to 1.

3. In the SR waveform output mode, set not only the even channel but also the correspoinding even
channel (next channel after the even channel).

4. To provide either "H" or "L" signal output set in the IVL bit, set the FSCj bit in the G1FS register to 0
(select waveform generating function) and IFEj bit in the G1FE register to 1 (functions for channel j
enabled). Then set the IVL bitto 0 or 1.

Figure 13.6 G1TMO to G1TMY7 Registers, and G1POCRO to G1POCR7 Registers
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M16C/29 Group

14. Serial I/O

REJ0O9B0101-0112

fisioPOLK1=0
Main clock, PLL clock, fiso 3 feoorae
or on-chip oscillator clock PCLK1=1
1/8 > fgsio
(UARTO) L o
RxD0O ——O TxDo
Clock source selection UART reception Receive
Reception clock
%I'O? to CLKO Clock synchronous ! control circuit )
f1510 or f2s10 0 type : Transmit/
fssio 01z, ! receive
f32s10 102 UART transmission ! Transmit unit
External —o L I Transmission control| clock
tClock synchronous © circuit
ype
Clock synchronous type
(when internal clockis selected)
CKDIR=0
Clock synchronous type ¢
CKPOL (when external clock is ) 5 CKDIR=1
Clock synchronous type
CLK (when internal clock is selected)
polarity
CLKOO— reversing
ersi N
circuit
CTS/RTS selected CTS/RTS disabled
o CRS=1 RTS0
CTSo/RTSo N
CRS=0 Vce
l CTSIRTS disabled
CRD=1 CTSo
CTSo from UART1 ———0 CRD=0
RCSP=1
RxD1C ————O TxD1
Clock source selection UART reception o Receive
CLK1 to CLKO Reception clock
. ?'C’gk synchronous ' control circuit Transmit/
f1s10 or f2s10 P! ' receive
fesio —© unit
fa2510 102, UART transmission , | Transmit
0 . Transmission | | clock
Clock synchronous control circuit
External|  ckDIR=1 type
Clock synchronous type
1/2 | (when internal clockiis selected
\CKDIR=0
Clock synchronous type
CKPOL (when external clock is selected) CKDIR=1
CLK Clock synchronous type
polarity _ (when internal clock is selected)
CLK1(OH reversing CLKMDO0=0 gy
circuit CLKMDO=1 AN
Clock output I
pin select CTS/RTS selected CTS/RTS disabled
g$§1//§JKSS1/ CLKMD1=1 CRS=1 RTSA
0 1 CLKMD1=0 J
CRS=0 Vce
CTS/RTS disabled e
l CRD=1 937% Resp=0 CTST
T CRD=0 o——— CTSo from UARTO
(UART2) Rese=1 —
Xi
RxD polarity polarity
RxD2 reversing circuit [ | reversing _O TxD2
. circuit
Clock source selection UART reception Receive
CLK1 to CLKO Clock synchronous Recept‘ion‘ clock
1510 or 2510 type Y ! control circuit Transmit/
or | receive
ffSSIO UART transmission ! | Transmit unit
32810 ! Transmission | [ clock
E Clock synchronous control circuit |
xternal type
Clock synchronous type
(when internal clock is selected)
————— 0
CKDIR=0
Clock synchronous type Y
CKPOL e (when external clock is selected CKDIR=1
ynchronous type
CLK (when internal clock is selected)
polarity
CLK2 O reversin
9
circuit \I
CTS/RTS CTS/RTS disabled
setected crs=1 RTS2
CTS2/RTS2 RS20 ~N
Vce
l CTS/RTS disabled
CRD=1 CTS2
O
CRD=0
i=0to2
ni: Values set to the UiBRG register
SMD2 to SMDO, CKDIR: Bists in the UiMR register
CLK1 to CLKO, CKPOL, CRD, CRS: Bits in the UiCO register
CLKMDO, CLKMD1, RCSP: Bits in the UCON register
Figure 14.1 Block diagram of UARTi (i = 0to 2)
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M16C/29 Group 14.Serial I/0

14.1.1 Clock Synchronous serial I/O Mode

The clock synchronous serial I/O mode uses a transfer clock to transmit and receive data. Table 14.1
lists the specifications of the clock synchronous serial I/O mode. Table 14.2 lists the registers used in
clock synchronous serial I/O mode and the register values set.

Table 14.1 Clock Synchronous Serial I/O Mode Specifications

ltem Specification
Transfer data format « Transfer data length: 8 bits
Transfer clock » The CKDIR bit in the UiIMR(i=0 to 2) register is set to 0 (internal clock) : fj/ (2(n+1))

fj = f1s10, f2s10, f8sl0, f32s10. n: Setting value of UiIBRG register 0016 to FF16
» CKDIR bit is set to 1 (external clock ) : Input from CLKi pin
Transmission, reception control « Selectable from CTS function, RTS function or CTS/RTS function disable
Transmission start condition « Before transmission can start, the following requirements must be met (1)
- The TE bit in the UiC1 register is set to 1 (transmission enabled)
—The TI bit in the UiC1 register is set to 0 (data present in UiTB register)
— If CTS function is selected, input on the CTSi pin is set to “L”
Reception start condition « Before reception can start, the following requirements must be met M
— The RE bit in the UiC1 register is set to 1 (reception enabled)
- The TE bit in the UiC1 register is set to 1 (transmission enabled)
— The TI bit in the UiC1 register is set to 0 (data present in the UiTB register)
Interrupt request » For transmission, one of the following conditions can be selected
generation timing —The UilRS bit @) is set to 0 (transmit buffer empty): when transferring data from the
UiTB register to the UARTI transmit register (at start of transmission)
— The UIIRS bit is set to 1 (transfer completed): when the serial 1/O finished sending
data from the UARTI transmit register
» For reception
When transferring data from the UARTi receive register to the UiRB register (at
completion of reception)
Error detection « Overrun error (@)
This error occurs if the serial /O started receiving the next data before reading the
UiRB register and received the 7th bit in the the next data
Select function » CLK polarity selection
Transfer data input/output can be chosen to occur synchronously with the rising or
the falling edge of the transfer clock
« LSB first, MSB first selection
Whether to start sending/receiving data beginning with bit 0 or beginning with bit 7
can be selected
» Continuous receive mode selection
Reception is enabled immediately by reading the UiRB register
» Switching serial data logic (UART2)
This function reverses the logic value of the transmit/receive data
* Transfer clock output from multiple pins selection (UART1)
The output pin can be selected in a program from two UART1 transfer clock pins that
have been set
« Separate CTS/RTS pins (UARTO)
CTSo and RTSo are input/output from separate pins
* UART1 pin remapping selection
The UART1 pin can be selected from the P67 to P64 or P73 to P70

NOTES:

1. When an external clock is selected, the conditions must be met while if 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), the external
clock is in the high state; if the CKPOL bit in the UiCO0 register is set to 1 (fransmit data output at the rising edge and the
receive data taken in at the falling edge of the transfer clock), the external clock is in the low state.

2. If an overrun error occurs, bits 8 to 0 in the UiRB register are undefined. The IR bit in the SiRIC register remains unchanged.

3. The UOIRS and U1IRS bits respectively are the bits 0 and 1 in the UCON register; the U2IRS bit is bit 4 in the U2C1 register.
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M16C/29 Group 14.Serial I/0

14.1.2 Clock Asynchronous Serial I/O (UART) Mode
The UART mode allows transmitting and receiving data after setting the desired bit rate and transfer data
format. Table 14.5 lists the specifications of the UART mode.

Table 14.5 UART Mode Specifications
Item Specification
Transfer data format » Character bit (transfer data): Selectable from 7, 8 or 9 bits
« Start bit: 1 bit
« Parity bit: Selectable from odd, even, or none
« Stop bit: Selectable from 1 or 2 bits
Transfer clock * The CKDIR bit in the UiIMR(i=0 to 2) register is set to 0 (internal clock) : fj/ (16(n+1))
fj = f1s10, f2sI0, f8slo, f32s10. n: Setting value of UiIBRG register 0016 to FF16
* CKDIR bit is set to 1 (external clock ) : fEXT/16(n+1)
fEXT: Input from CLKi pin. n :Setting value of UIBRG register 0016 to FF16
Transmission, reception control | * Selectable from CTS function, RTS function or CTS/RTS function disable
Transmission start condition | * Before transmission can start, the following requirements must be met
— The TE bit in the UiC1 register is set to 1 (transmission enabled)
— The TI bit in the UiC1 register is set to 0 (data present in UiTB register)
— If CTS function is selected, input on the CTSi pin is set to “L”
Reception start condition « Before reception can start, the following requirements must be met"
- The RE bit in the UiC1 register is set to 1 (reception enabled)
— Start bit detection
« For transmission, one of the following conditions can be selected
— The UiIRS bit (@ is set to 0 (transmit buffer empty): when transferring data from the
UiTB register to the UARTI transmit register (at start of transmission)
- The UIiIRS bit is set to1 (transfer completed): when the serial I/O finished sending
data from the UARTI transmit register
» For reception
When transferring data from the UARTi receive register to the UiRB register (at
completion of reception)
Error detection « Overrun error ()
This error occurs if the serial /O started receiving the next data before reading the
UiRB register and received the bit one before the last stop bit in the the next data
* Framing error
This error occurs when the number of stop bits set is not detected
« Parity error
This error occurs when if parity is enabled, the number of 1 in parity and
character bits does not match the number of 1 set
* Error sum flag
This flag is set to 1 when any of the overrun, framing, and parity errors is encountered
Select function « LSB first, MSB first selection
Whether to start sending/receiving data beginning with bit 0 or beginning with bit 7
can be selected
» Serial data logic switch (UART2)
This function reverses the logic of the transmit/receive data. The start and stop bits
are not reversed.
* TXD, RXD /O polarity switch (UART2)
This function reverses the polarities of hte TXD pin output and RxD pin input. The
logic levels of all /O data is reversed.
« Separate CTS/RTS pins (UARTO)
CTSo and RTSo are input/output from separate pins
* UART1 pin remapping selection
The UART1 pin can be selected from the P67 to P64 or P73 to P70

Interrupt request
generation timing

NOTES:
1. If an overrun error occurs, bits 8 to 0 in the UiRB register are undefined. The IR bit in the SiRIC register remains unchange.
2. Bits UOIRS and U1IRS respectively are the UCON register bits 0 and 1; the U2IRS bit is the U2C1 register bit 4.
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M16C/29 Group 14. Serial I/O

Table 14.6 Registers to Be Used and Settings in UART Mode

Register Bit Function
uiTB Oto8 Set transmission data (1)
UiRB 0to 8 Reception data can be read (1)
OER,FER,PER,SUM| Error flag
UiBRG Oto7 Set bit rate
UiMR SMD2 to SMDO Set these bits to 1002 when transfer data is 7 bits long
Set these bits to 1012 when transfer data is 8 bits long
Set these bits to 1102 when transfer data is 9 bits long
CKDIR Select the internal clock or external clock
STPS Select the stop bit
PRY, PRYE Select whether parity is included and whether odd or even
IOPOL(i=2) ¥4 Select the TxD/RxD input/output polarity
UiCo CLKO, CLK1 Select the count source for the UiBRG register
CRS Select CTS or RTS to use
TXEPT Transmit register empty flag
CRD Enable or disable the CTS or RTS function
NCH Select TxDi pin output mode
CKPOL Setto 0
UFORM LSB first or MSB first can be selected when transfer data is 8 bits long. Set this
bit to 0 when transfer data is 7 or 9 bits long.
UiC1 TE Set this bit to 1 to enable transmission
TI Transmit buffer empty flag
RE Set this bit to 1 to enable reception
RI Reception complete flag
U2IRS @ Select the source of UART2 transmit interrupt
U2RRM (2) Setto 0
UiLCH ©®) Set this bit to 1 to use UART2 inverted data logic
UIiERE ©®) Setto 0
UiSMR Oto7 Setto 0
UiSMR2 Oto7 Setto 0
UiSMR3 Oto7 Setto 0
UiSMR4 Oto7 Setto 0
UCON UOIRS, U1IRS Select the source of UARTO/UART1 transmit interrupt
UORRM, UTRRM | Setto 0
CLKMDO Invalid because CLKMD1 is set to 0
CLKMD1 Setto 0
RCSP Set this bit to 1 to accept as input the UARTO CTSo signal from the P64 pin
7 Setto 0

NOTES:
1. The bits used for transmit/receive data are as follows: Bit O to bit 6 when transfer data is 7 bits long;
bits 7 to 0 when transfer data is 8 bits long; bit O to bit 8 when transfer data is 9 bits long.
2. Set bits 5 and 4 in registers U0OC1 and U1C1 to 0. Bits UOIRS, U1IRS, UORRM and U1RRM are
included in the UCON register.
3. Set bits 7 and 6 in registers UOC1 and U1C1 to 0.
4. Set the bit 7 in registers UUMR and UTMR to 0.
i=0 to 2
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M16C/29 Group 16. MULTI-MASTER I2C bus INTERFACE

12CO Address Register

b7 b6 b5 b4 b3 b2 b1 b0

Symbol Address After Reset

| _ | — | _ | i | i 9| S0D0 02E216 0016
E Bit Symbol Bit Name Function RwW
o° ©0) Reserved bit Setto 0 RW
t----|  SADO RW
EREEEEEE SAD1 RW
mememeene- SAD2 RW

' Compare with received
e SAD3 Slave address address data RW
frmsminioioiiieees SAD4 RW
e SAD5 RW
E  EREEEEEEE SADG RW

Figure 16.2 SODO Register
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M16C/29 Group 16. MULTI-MASTER I2C bus INTERFACE

16.7 12CO Control Register 2 (S4D0 Register)

The S4D0 register controls the error communication detection.

If the SCL clock is stopped counting dring data transfer, each device is stopped, staying online. To avoid
the situation, the 12C bus interface circuit has a function to detect the time-out when the SCL clock is
stopped in high-level ("H") state for a specific period, and to generate an 12C bus interface interrupt request.
See Figure 16.13.

I

|- ScL clock stop (“H”)

S A S TR SR TS §
ot | )
Internal counter start signal H H H

Internal counter stop, reset signal ‘ ‘ ‘
The time of timeout detection J

Internal counter overflow signal : d

12C-bus interface interrupt . H
request signal :

Figure 16.13 The timing of time-out detection
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M16C/29 Group 17. CAN Module

17.1.3.10 COTSR Register
Figure 17.15 shows the COTSR register.

CANO Time Stamp Register()

(b15) (b8)
b7 b0 b7 b0
Symbol Address After Reset
COTSR 021F1e, 021E16 000016
Function Counter Value RW
e Time stamp function 000016 to FFFF16 RO
NOTE:

1. Use a 16-bit data for reading.

Figure 17.15 COTSR Register

17.1.3.11 COAFS Register
Figure 17.16 shows the COAFS register.

CANO Acceptance Filter Support Register

(b15) (b8)

b7 b0 b7 b0
Symbol Address After reset
COAFS 024316, 024216 Undefined
Function Setting Values RW

Write the content equivalent to the standard frame | Standard frame ID
ID of the received message.

The value is "converted standard frame ID" when
read

RW

Figure 17.16 COAFS Register
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M16C/29 Group 20. Flash Memory Version

20.10 Parallel I/O Mode
In parallel input/output mode, the user ROM can be rewritten by a parallel programmer supporting the
M16C/29 group. Contact your parallel programmer manufacturer for more information on the parallel pro-
grammer. Refer to the user's manual included with your parallel programmer for instructions.

20.10.1 ROM Code Protect Function
The ROM code protect function prevents the flash memory from being read or rewritten. (Refer to 20.3
Functions To Prevent Flash Memory from Rewriting).
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M16C/29 Group

21. Electrical Characteristics (Normal-version)

Timing Requirements
(Vcec =5V, Vss =0V, at Topr =—20to 85°C / — 40 to 85°C unless otherwise specified)

Table 21.17 Timer B Input (Counter Input in Event Counter Mode)

Vce =5V

REJ09B0101-0112

Standard )
Symbol Parameter Min. Max. Unit
te(TB) TBiIN input cycle time (counted on one edge) 100 ns
tw(TBH) TBiIN input HIGH pulse width (counted on one edge) 40 ns
tw(TBL) TBiIN input LOW pulse width (counted on one edge) 40 ns
te(TB) TBiIIN input cycle time (counted on both edges) 200 ns
tw(TBH) TBiIN input HIGH pulse width (counted on both edges) 80 ns
tw(TBL) TBiIN input LOW pulse width (counted on both edges) 80 ns
Table 21.18 Timer B Input (Pulse Period Measurement Mode)
Symbol Parameter .Standard Unit
Min. Max.
te(TB) TBIIN input cycle time 400 ns
tw(TBH) TBiIN input HIGH pulse width 200 ns
tw(TBL) TBiIN input LOW pulse width 200 ns
Table 21.19 Timer B Input (Pulse Width Measurement Mode)
Symbol Parameter - Standard Unit
Min. Max.
te(TB) TBIIN input cycle time 400 ns
tw(TBH) TBiIN input HIGH pulse width 200 ns
tw(TBL) TBiIIN input LOW pulse width 200 ns
Table 21.20 A /D Trigger Input
Symbol Parameter - Standard Unit
Min. Max.
tc(AD) 'ADTRG input cycle time (trigger able minimum) 1000 ns
tw(ADL) ADTRG input LOW pulse width 125 ns
Table 21.21 Serial I/O
Standard ,
Symbol Parameter - Unit
Min. Max.
te(ck) CLKi input cycle time 200 ns
tw(CkH) CLKi input HIGH pulse width 100 ns
tw(CKL) CLKi input LOW pulse width 100 ns
tac-qQ) TxDi output delay time 80 ns
th(c-Q) TxDi hold time 0 ns
tsu(D-C) RxDi input setup time 70 ns
th(c-D) RxDi input hold time 90 ns
Table 21.22 External Interrupt INTi Input
Symbol Parameter - Standard Unit
Min. Max.
tw(NH) INTi input HIGH pulse width 250 ns
tw(INL) INTi input LOW pulse width 250 ns
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M16C/29 Group 21. Electrical Characteristics (V-version)

Vcc =5V

Timing Requirements

(Vce=5V, Vss=0V, at Topr=-40 to 125°C unless otherwise specified)

Table 21.87 Timer A Input (Counter Input in Event Counter Mode)

REJ09B0101-0112

Standard )
Symbol Parameter Unit
Min. Max.
tc(Ta) TAIIN Input Cycle Time 100 ns
twW(TAH) TAIIN Input High ("H") Width 40 ns
tw(TAL) TAIN Input Low ("L") Width 40 ns
Table 21.88 Timer A Input (Gating Input in Timer Mode)
Standard
Symbol Parameter - Unit
Min. Max.
tca) TAIIN Input Cycle Time 400 ns
tW(TAH) TAIN Input High ("H") Width 200 ns
tw(TAL) TAIN Input Low ("L") Width 200 ns
Table 21.89 Timer A Input (External Trigger Input in One-shot Timer Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(Ta) TAiIN Input Cycle Time 200 ns
tW(TAH) TAIN Input High ("H") Width 100 ns
tw(TAL) TAIIN Input Low ("L") Width 100 ns
Table 21.90 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)
Standard
Symbol Parameter Unit
Min. Max.
tw(TAH) TAIN Input High ("H") Width 100 ns
tw(TAL) TAIIN Input Low ("L") Width 100 ns
Table 21.91 Timer A Input (Counter Increment/decrement Input in Event Counter Mode)
Standard
Symbol Parameter Unit
Min. Max.
tcur) TAiout Input Cycle Time 2000 ns
tw(uPH) TAiout Input High ("H") Width 1000 ns
tw(upL) TAiourt Input Low ("L") Width 1000 ns
tSUUP-TIN) TAiout Input Setup Time 400 ns
th(Tin-uP) TAiout Input Hold Time 400 ns
Table 21.92 Timer A Input (Two-phase Pulse Input in Event Counter Mode)
Standard Unit
Symbol Parameter -
Min. Max.
tea) TAIN Input Cycle Time 800 ns
tsu(TAN-TAout) | TAiouT Input Setup Time 200 ns
tsumaour.TAn) | TAIIN Input Setup Time 200 ns
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M16C/29 Group 22. Usage Notes

8. If the CPU reads the ADi register (i = 0 to 7) at the same time the conversion result is stored in the ADi
register after completion of A/D conversion, an incorrect value may be stored in the ADi register. This
problem occurs when a divide-by-n clock derived from the main clock or a subclock is selected for CPU
clock.

* When operating in one-shot, single-sweep mode, simultaneous sample sweep mode, delayed
trigger mode 0 or delayed trigger mode 1
Check to see that A/D conversion is completed before reading the target ADi register. (Check the
ADIC register’s IR bit to see if A/D conversion is completed.)
* When operating in repeat mode or repeat sweep mode 0 or 1
Use the main clock for CPU clock directly without dividing it.

9. If A/D conversion is forcibly terminated while in progress by setting the ADST bit in the ADCONO
register to 0 (A/D conversion halted), the conversion result of the A/D converter is undefined. The
contents of ADi registers irrelevant to A/D conversion may also become undefined. If while A/D conver-
sion is underway the ADST bit is cleared to 0 in a program, ignore the values of all ADi registers.

10. When setting the ADST bit in the ADCON register to 0 and terminating forcefully by a program in
single sweep conversion mode, A/D delayed trigger mode 0 and A/D delayed trigger mode 1 during
A/D converting operation, the A/D interrupt request may be generated. If this causes a problem, set the
ADST bit to 0 after an interrupt is disabled.
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M16C/29 Group 22. Usage Notes

22.13 Electric Characteristic Differences Between Mask ROM

and Flash Memory Version
Flash memory version and mask ROM version may have different characteristics, operating margin, noise
tolerated dose, noise width dose in electrical characteristics due to internal ROM, different layout pattern,
etc. When switching to the mask ROM version, conduct equivalent tests as system evaluation tests con-
ducted in the flash memory version.
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