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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 9. Interrupts

9.1.1 Software Interrupts

A software interrupt occurs when executing certain instructions. Software interrupts are non-maskable
interrupts.

9.1.1.1 Undefined Instruction Interrupt
An undefined instruction interrupt occurs when executing the UND instruction.

9.1.1.2 Overflow Interrupt
An overflow interrupt occurs when executing the INTO instruction with the O flag set to 1 (the opera-
tion resulted in an overflow). The following are instructions whose O flag changes by arithmetic: ABS,
ADC, ADCF, ADD, CMP, DIV, DIVU, DIVX, NEG, RMPA, SBB, SHA, SUB

9.1.1.3 BRK Interrupt
A BRK interrupt occurs when executing the BRK instruction.

9.1.1.4 INT Instruction Interrupt

An INT instruction interrupt occurs when executing the INT instruction. Software interrupt Nos. 0 to 63
can be specified for the INT instruction. Because software interrupt Nos. 1 to 31 are assigned to
peripheral function interrupts, the same interrupt routine as for peripheral function interrupts can be
executed by executing the INT instruction.

In software interrupt Nos. 0 to 31, the U flag is saved to the stack during instruction execution and is
cleared to 0 (ISP selected) before executing an interrupt sequence. The U flag is restored from the
stack when returning from the interrupt routine. In software interrupt Nos. 32 to 63, the U flag does not
change state during instruction execution, and the SP then selected is used.
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M16C/29 Group 10. Watchdog Timer

10. Watchdog Timer

The watchdog timer is the function of detecting when the program is out of control. Therefore, we recommend
using the watchdog timer to improve reliability of a system. The watchdog timer contains a 15-bit counter which
counts down the clock derived by dividing the CPU clock using the prescaler. Whether to generate a watchdog
timer interrupt request or apply a watchdog timer reset as an operation to be performed when the watchdog timer
underflows after reaching the terminal count can be selected using the PM12 bit in the PM1 register. The PM12
bit can only be set to 1 (reset). Once this bit is set to 1, it cannot be set to 0 (watchdog timer interrupt) in a
program. Refer to 5.3 Watchdog Timer Reset for the details of watchdog timer reset.

When the main clock source is selected for CPU clock, on-chip oscillator clock, PLL clock, the WDC?7 bit in the
WDC register value for prescaler can be chosen to be 16 or 128. If a sub-clock is selected for CPU clock, the
prescaler is always 2 no matter how the WDC7 bit is set. The period of watchdog timer can be calculated as
given below. The period of watchdog timer is, however, subject to an error due to the prescaler.

With main clock source chosen for CPU clock, on-chip oscillator clock, PLL clock
Prescaler dividing (16 or 128) X Watchdog timer count (32768)

Watchdog timer period =
CPU clock

With sub-clock chosen for CPU clock
Prescaler dividing (2) X Watchdog timer count (32768)

CPU clock

Watchdog timer period =

For example, when CPU clock is set to 16 MHz and the divide-by-N value for the prescale ris set to 16, the
watchdog timer period is approx. 32.8 ms.

The watchdog timer is initialized by writing to the WDTS register. The prescaler is initialized after reset. Note that
the watchdog timer and the prescaler both are inactive after reset, so that the watchdog timer is activated to start
counting by writing to the WDTS register.

Write the WDTS register with shorter cycle than the watchdog timer cycle. Set the WDTS register also in the
beginning of the watchdog timer interrupt routine.

In stop mode and wait mode, the watchdog timer and prescaler are stopped. Counting is resumed from the held
value when the modes or state are released.

Figure 10.1 shows the block diagram of the watchdog timer. Figure 10.2 shows the watchdog timer-related

registers.
Prescaler
T emor = 0
: 116 ! WDC7 =0
i PM12=0
i WDC7 = PM22=0 Watchdog timer
CPU clock - : o o Q
| oMo = 1 T M2 < 1 Watchdog timer
; 12 |- O
: ; A PM12 =1

Reset

...............

On-chip oscillator clock
Set to 7FFF16
Write to WDTS register

Internal reset signal 4>
(low active) j_/

Figure 10.1 Watchdog Timer Block Diagram
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M16C/29 Group

12. Timer A

Table 12.3 Specifications in Event Counter Mode
(when processing two-phase pulse signal with timers A2, A3 and A4)

Item

Specification

Count source

» Two-phase pulse signals input to TAIIN or TAIOUT pins (i = 2 to 4)

Count operation

* Increment or down-count can be selected by two-phase pulse signal

* When the timer overflows or underflows, it reloads the reload register con-
tents and continues counting. When operating in free-running mode, the
timer continues counting without reloading.

Divide ratio

1/ (FFFF16 - n + 1) for increment
1/ (n + 1) for down-count n : set value of TAi register 000016 to FFFF16

Count start condition

Set TAIS bit in the TABSR register to 1 (start counting)

Count stop condition

Set TAIS bit to 0 (stop counting)

Interrupt request generation timing

Timer overflow or underflow

TAIIN pin function

Two-phase pulse input

TAiouT pin function

Two-phase pulse input

Read from timer

Count value can be read by reading timer A2, A3 or A4 register

Write to timer

» When not counting and until the 1st count source is input after counting start
Value written to TAi register is written to both reload register and counter
» When counting (after 1st count source input)
Value written to TAi register is written to reload register
(Transferred to counter when reloaded next)

Select function (Note)

» Normal processing operation (timer A2 and timer A3)
The timer counts up rising edges or counts down falling edges on TAjIN pin
when input signals on TAjouT pin is “H”.

TAjouT i L
TAjIN J A Ay ' L

0:2,3) Increment  Increment Increment Decrement ~ Decrement  Decrement

» Multiply-by-4 processing operation (timer A3 and timer A4)
If the phase relationship is such that TAkIN(k=3, 4) pin goes “H” when the
input signal on TAkouT pin is “H”, the timer counts up rising and falling
edges on TAkouT and TAKIN pins. If the phase relationship is such that
TAKIN pin goes “L” when the input signal on TAkouT pin is “H”, the timer
counts down rising and falling edges on TAkouT and TAKIN pins.

TAKOUT\J**vf YA*AtJ

Increment all edges Decrement all edges
TAKIN
s h v dvdvdvdy
N\ D _
~~ ~"
Increment all edges Decrement all edges

+ Counter initialization by Z-phase input (timer A3)
The timer count value is initialized to 0 by Z-phase input.

NOTE:

1. Only timer A3 is selectable. Timer A2 is fixed to normal processing operation, and timer A4 is fixed to
multiply-by-4 processing operation.
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M16C/29 Group 13. Timer S

13.6.1 INPC17 Alternate Input Pin Selection
The input capture pin for IC/OC channel 7 can be assigned to one of two package pins. The CH7INSEL
bit in the G1BCRO register selects IC/OC INPC17 from P27/OUTC17/INPC17 or P17/INT5/INPC17/IDU.

13.6.2 Digital Debounce Function for Pin P17/INT5/INPC17

The INTS5/INPC17 input from the P17/INT5/INPC17/IDU pin has an effective digital debounce function
against a noise rejection. Refer to 19.6 Digital Debounce function for this detail.
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M16C/29 Group 14.Serial I/0

Table 14.7 lists the functions of the input/output pins in UART mode. Table 14.8 lists the P64 pin func-
tions during UART mode. Note that for a period from when the UARTI operation mode is selected to when
transfer starts, the TxDi pin outputs an “H”. (If the N-channel open-drain output is selected, this pinisin a
high-impedance state.)

Table 14.7 1/O Pin Functions in UART mode®

Pin Name Function Method of Selection
TxDi (i = 0 to 2) | Serial data output (Outputs "H" when performing reception only)
(P63, P67, P70)
RxDi Serial data input PD6_2 bit, PD6_6 bit in the PD6 register and the PD7_1 bit in the PD7 register
(P62, P66, P71) (Can be used as an input port when performing transmission only)
CLKi Input/output port Set the CKDIR bit in the UiMR register to 0
(P61, P65, P72) , Set the CKDIR bit in the UiMR register to 1
Transfer clock input Set the PD6_1 bit and PD6_5 bit in the PD6 register to 0, PD7_2 bit in the PD7
register to 0
CTSI/RTSI CTS input Set the CRD bit in the U_igo register to 0
(P60, P64, P73) Set the CRS bit in the UiCO register to 0

Set the PD6_0 bit and PD6_4 bit in the PD6 register to 0, the PD7_3 bit in the
PD7 register 0

RTS output Set the CRD bit in the UiCO register to 0
_____________________ Setthe CRS bitin the UiCOregisterto 1 ________]
Input/output port Set the CRD bit in the UiCO register 1

NOTE:
1. When the UTMAP bit in PACR register is set to 1 (P73 to P70), UART1 pin is assgined to P73 to P70.

Table 14.8 P64 Pin Functions in UART mode )

Bit Set Value
Pin Function U1CO register UCON register PD6 register
CRD CRS RCSP | CLKMD1 PD6_4
P64 1 — 0 0 Input: 0, Output: 1
CTS1 0 0 0 0 0
RTS1 0 1 0 0 —
CTSo0 ) 0 0 1 0 0
NOTES:

1. When the UTMAP bit in PACR register is 1 (P73 to P70), this table lists the P70 functions.
2. In addition to this, set the CRD bit in the UOCO register to 0 (CTS0o/RTSo enabled) and the
CRS bit in the UOCO register to 1 (RTSo selected).
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M16C/29 Group 14. Serial I/O

14.1.3.1 Detection of Start and Stop Condition
Whether a start or a stop condition has been detected is determined.
A start condition-detected interrupt request is generated when the SDA2 pin changes state from high
to low while the SCL2 pin is in the high state. A stop condition-detected interrupt request is generated
when the SDA2 pin changes state from low to high while the SCL2 pin is in the high state.
Because the start and stop condition-detected interrupts share the interrupt control register and vec-

tor, check the BBS bit in the U2SMR register to determine which interrupt source is requesting the
interrupt.

3 to 6 cycles < setup time (1)
3 to 6 cycles < hold time (1)

! Setup time ' Hold time
SCL2 4| I—

SDA2
(Start condition)

SDA2
(Stop condition)

NOTE:
1. When the PCLK1 bit in the PCLKR register is set to 1, the cycles indicates the f1SI1O's

generation frequency cycles; when PCLK1 bit is set to 0, the cycles indicated the
f2S10's generation frequency cycles.

Figure 14.24 Detection of Start and Stop Condition

14.1.3.2 Output of Start and Stop Condition
A start condition is generated by setting the STAREQ bit in the U2SMR4 register to 1 (start).
A restart condition is generated by setting the RSTAREQ bit in the U2SMRA4 register to 1 (start).
A stop condition is generated by setting the STPREQ bit in the U2SMRA4 register to 1 (start).
The output procedure is described below.
(1) Set the STAREQ bit, RSTAREQ bit or STPREQ bit to 1 (start).
(2) Set the STSPSEL bit in the U2SMR4 register to 1 (output).
Make sure that no interrupts or DMA transfers will occur between (1) and (2).
The function of the STSPSEL bit is shown in Table 14.14 and Figure 14.25.
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M16C/29 Group

14. Serial I/O

Table 14.14 STSPSEL Bit Functions

Function

STSPSEL =0

STSPSEL =1

Output of SCL2 and SDA2 pins

Output transfer clock and data/

The STAREQ, RSTAREQ and

Program with a port determines | STPREQ bit determine how the
how the start condition or stop | start condition or stop condition is

condition is output output
Start/stop condition interrupt Start/stop condition are detec- | Start/stop condition generation
request generation timing ted are completed

(1) In slave mode,
CKDIR is set to 1 (external clock)

STPSEL bit 0

st 2nd  3rd 4t 5th  6th 7th  8th 9th bit
SCL2

SDA2

!

Start condition detection Stop condition detection
interrupt interrupt

(2) In master mode,
CKDIR is set to 0 (internal clock), CKPH is set to 1(clock delayed)

STPSEL bit _L—K \

Set to 1 by Set to 0 by Set to 1 by Set to 0 by
program program program program
1st 9th bit,
SCL2
SDA2

Set STAREQ /

to 1 (start) - .
Start condition detection f‘;e} ?;ZF%EQ Stop condition detection

interrupt interrupt

Figure 14.25 STSPSEL Bit Functions

14.1.3.3 Arbitration

Unmatching of the transmit data and SDA2 pin input data is checked synchronously with the rising
edge of SCL2. Use the ABC bit in the U2SMR register to select the timing at which the ABT bit in the
U2RB register is updated. If the ABC bit is set to 0 (updated bitwise), the ABT bit is set to 1 at the same
time unmatching is detected during check, and is cleared to 0 when not detected. In cases when the
ABC bit is set to 1, if unmatching is detected even once during check, the ABT bit is set to 1
(unmatching detected) at the falling edge of the clock pulse of 9th bit. If the ABT bit needs to be
updated bytewise, clear the ABT bit to 0 (undetected) after detecting acknowledge in the first byte,
before transferring the next byte.

Setting the ALS bit in the U2SMR2 register to 1 (SDA2 output stop enabled) causes arbitration-lost to
occur, in which case the SDA2 pin is placed in the high-impedance state at the same time the ABT bit
is set to 1 (unmatching detected).
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M16C/29 Group 14. Serial I/O

14.2.3 Functions for Setting an Souri Initial Value
If the SMi6 bit in SiC register is set to 0 (external clock), the SouTi pin output level can be fixed high or low
when not transferring data. However, when transmitting data consecutively, the last bit (bit 0) value of the
last transmitted data is retained between the sccessive data transmissions. Figure 14.39 shows the
timing chart for setting an SouTi initial value and how to set it.

Example) When “H” selected for SouTi initial value (1) - — -
( ple) ( Setting of the initial value of S ouTi h

output and starting of transmission/
reception

v

Signal written to
SiTRR register

- J

Set the SMi3 bit to 1

I
! . . . .
Portoutput ! k/ b N o (SouTi pin functions as S ouTi output)
SourTi pin output : v
|

«—— “H” level is output
I Initial value = *H” (3)

SMi7 bit Set the SMi3 bit to 0
| (Sourti pin functions as an I/O port)
I
| Y
I
SMi3 bi
Mo - Set the SMi7 bit to 1
! /I (SourTi initial value = “H”)
I 1
| | DO ¢
SouTi (internal) :
I
I

from the SouTi pin

(i=3,4) ¥ ¥
Setting the SouTi Port selection switching | Write to the SiTRR register
initial value to “H”  (I/O port == SouTi)
@ ¢,
NOTES:
1. This diagram applies to the case where the bits in the SiC register are set as follows: Serial transmit/reception starts

SMi2 = 0 (Souri output), SMi5 = 0 (LSB first) and SMi6 = 0 (external clock)

2. Souri can only be initialized when input on the CLKi pin is in the high state if the SMi4bit in the SiC
register is set to 0 (transmit data output at the falling edge of the transfer clock) or in the low state if
the SMi4 bit is set to 1 (transmit data output at the rising edge of the transfer clock).

3. If the SMi6 bit is set to 1 (internal clock) or if the SMi2 bit is set to 1 (SouTi output disabled), this
output goes to the high-impedance state.

Figure 14.39 Souri Initial Value Setting
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M16C/29 Group 15. A/D Converter

15.5 Output Impedance of Sensor under A/D Conversion

To carry out A/D conversion properly, charging the internal capacitor C shown in Figure 15.29 has to be
completed within a specified period of time. T (sampling time) as the specified time. Let output imped-
ance of sensor equivalent circuit be R0, MCU’s internal resistance be R, precision (error) of the A/D
converter be X, and the A/D converter’s resolution be Y (Y is 1024 in the 10-bit mode, and 256 in the 8-
bit mode).
1t
VC is generally VC = VIN{1-e °¢(RO*R) 1y

Andwhent=T, VC=VIN- )Y<—VIN=VIN(1- >Y(—)

__ 1T
e CRO+R) = X

1
" C(RO+R)
T
Celn X
Y

Y
X

T=in-2X_
"y
R

Hence, RO = -

Figure 15.29 shows analog input pin and externalsensor equivalent circuit. When the difference be-
tween VIN and VC becomes 0.1 LSB, we find impedance RO when voltage between pins. VC changes
from 0 to VIN-(0.1/1024) VIN in timer T. (0.1/1024) means that A/D precision drop due to insufficient
capacitor chage is held to 0.1LSB at time of A/D conversion in the 10-bit mode. Actual error however is
the value of absolute precision added to 0.1LSB. When f(XIN) = 10MHz, T=0.3ps in the A/D conversion
mode with sample & hold. Output inpedance RO for sufficiently charging capacitor C within time T is
determined as follows.

T=0.3us, R=7.8kQ, C=1.5pF, X=0.1,and Y = 1024. Hence,

-6
RO = - 0.3X10 -7.8X 103 013.9 X103

1.5X10712¢|n —

1024

Thus, the allowable output impedance of the sensor circuit capable of thoroughly driving the A/D con-
verter turns out of be approximately 13.9kQ.

MCU

Sensor equivalent |
circuit :

Ro R (7.8kq) "
VIN : "
| C (1.5pF) Sampling time
| l Ve . _3
Sample-and-hold function enabled: @D
Sample-and-hold function disabled: 2

@AD

H

NOTE:
1. Reference value

Figure 15.29 Analog Input Pin and External Sensor Equivalent Circuit
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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 17. CAN Module

17.10 Reception and Transmission
Configuration of CAN Reception and Transmission Mode
Table 17.3 shows configuration of CAN reception and transmission mode.

Table 17.3 Configuration of CAN Reception and Transmission Mode

TrmReq| RecReq|Remote [RspLock Communication mode of the slot
0 0 - - Communication environment configuration mode:
configure the communication mode of the slot.
0 1 0 0 Configured as a reception slot for a data frame.
1 0 1 0 Configured as a transmission slot for a remote frame. (At this time

the RemActive = 1.)
After completion of transmission, this functions as a reception slot
for a data frame. (At this time the RemActive = 0.)
However, when an ID that matches on the CAN bus is detected
before remote frame transmission, this immediately functions as
a reception slot for a data frame.
1 0 0 0 Configured as a transmission slot for a data frame.
0 1 1 1/0  |Configured as a reception slot for a remote frame. (At this time
the RemActive = 1.)
After completion of reception, this functions as a transmission slot
for a data frame. (At this time the RemActive = 0.)
However, transmission does not start as long as RspLock bit
remains 1; thus no automatic response.
Response (transmission) starts when the RspLock bit is set to 0.

TrmReq, RecReq, Remote, RspLock, RemActive, RspLock: Bits in the COMCTL; register (j = 0 to 15)

When configuring a slot as a reception slot, note the following points.

(1) Before configuring a slot as a reception slot, be sure to set the COMCTL;] register (j = 0 to 15) to 00e.

(2) A received message is stored in a slot that matches the condition first according to the result of
reception mode configuration and acceptance filtering operation. Upon deciding in which slot to
store, the smaller the number of the slot is, the higher priority it has.

(3) In normal CAN operating mode, when a CAN module transmits a message of which ID matches, the
CAN module never receives the transmitted data. In loop back mode, however, the CAN module
receives back the transmitted data. In this case, the module does not return ACK.

When configuring a slot as a transmission slot, note the following points.

(1) Before configuring a slot as a transmission slot, be sure to set the COMCTL;| registers to 00e.

(2) Set the TrmReq bit in the COMCTLj register to 0 (not transmission slot) before rewriting a transmission
slot.

(3) A transmission slot should not be rewritten when the TrmActive bit in the COMCTL] register is 1
(transmitting).
If it is rewritten, an undefined data will be transmitted.
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M16C/29 Group 19. Programmable 1/O Ports

Pull-up Control Register 0 (1)

b7 b6 b5 b4 b3 b2 b1 bO

HREER | BRo  osrCae i

B S I N N B 16 0016
i 11 111 1] BitSymbol Bit Name Function RW
T A R POo to P03 pull-up 0: Not pulled up RW
EEEEE PUO1 P04 to P07 pull-up 1: Pulled up () RW
et PU02 P10 to P13 pull-up RW
et PUO3 P14 to P17 pull-up RW
T PU04 P20 to P23 pull-up Rw
T PUO05 P24 to P27 pull-up RW
LSRR — PU0G P30 to P33 pull-up RW
R PUO7 P34 to P37 pull-up RW

NOTE:
1. The pin for which this bit is 1 (pulled up) and the direction bit is 0 (input mode) is pulled up.

Pull-up Control Register 1

b7 b6 b5 b4 b3 b2 b1 ©0 Symbol Address After Reset

| 11 | . | . | PUR1 03FD16 0016
i bbb i [Bit Symbol Bit Name Function RW
E : : : : : : - Nothing is assigned. If necessary, set to 0.
et — When read, the content is 0
b ey (b3-50) —
it PU14 P6o to P63 pull-up 0: Not pulled high RW
R T PU15 P64 to P67 pull-up 1: Pulled high (1) RW
P —— PU16 P70 to P73 pull-up RW
R EEEEERERRRRRL PU17 P74 to P77 pull-up RW

NOTE:
1. The pin for which this bit is 1 (pulled up) and the direction bit is O (input mode) is pulled up.

Pull-up Control Register 2

b7 b6 b5 b4 b3 b2 b1 bO

Symbol Address After Reset

i I PUR2 03FE16 0016
A N =T Symbol Bit Name Function RW
oo = PU20 P8o to P83 pull-up 0: Not pulled up RwW
e PU21 P84 to P87 pull-up 1: Pulled up (1) RW
T . PU22 P90 to P93 pull-up RW
R PU23 P95 to P97 pull-up RW
oo ] PU24 P100 to P103 pull-up RW
S T S PU25 P104 to P107 pull-up RW
E — Nothing is assigned. If necessary, set to 0. _
(b7-b6) When read, the content is 0
NOTE:

1. The pin for which this bit is 1 (pulled up) and the direction bit is 0 (input mode) is pulled up.

Figure 19.8 PURO to PUR2 Registers
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M16C/29 Group 20. Flash Memory Version

(Data space)
00F00016 ] P
88,’;550':16 Block B :2K bytes
16
: 2)
0OFFFF1s Block A :2K bytes |
' (Program space) :
0E800016
Block 4 : 32K bytes (5
OEFFFF16
0F000016
Block 3 : 32K bytes (5
NOTES:
1. To specify a block, use the maximum even address in the block.
2. Blocks A and B are enabled for use when the PM10 bit in the PM1
OF7FFF16 register is set to 1.
0F800016 3. Blocks 0 and 1 are enabled for programs and erasure when the
FMRO2 bit in the FMRO register is set to 1 and the FMR16 bit in the
FMR1 register is set to 1. (CPU rewrite mode only)
Block 2 : 16K bytes (5) 4. The Boot ROM area is reserved. Do not rewrite.
5. Blocks 2 to 4 are enabled for programs and erasure when the
FMR16 bit in the FMR1 register is set to 1. (CPU rewrite mode
OFBFFF16 only)
0FCO00016
Block 1 : 8K bytes (3)
OFDFFF16
OFEO00016
OFF00016
: (©))
Block 0 : 8K bytes 4K bytes ()
OFFFFF16 OFFFFF16
User ROM area Boot ROM area

Figure 20.2 Flash Memory Block Diagram (ROM capacity 96 Kbytes)
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M16C/29 Group 21. Electrical Characteristics (Normal-version)

Vce =5V

XIN input
—> |l<— tf —>| |l<—
tr tw(H) tw(L)
1l
tc
te(TA)
tw(TAH
TAIIN input \
tw(TAL)
tcup)
tw(uPH
TAIOUT input \
tw(upL)
TAIOUT input ><
(Up/down input)

During Event Counter Mode

TAIIN input
(When count on falling

edge is selected)
TAIIN input

(When count on rising N R
edge is selected)

th(TIN-UP)| tsu(UP-TIN)

Two-Phase Pulse Input in Event Counter Mode

te(tA)

/
TAIIN input / 7 7/

tsu(TAIN-TAOUT) tsu(TAIN-TAOUT)
I

tsu(TAOUT-TAIN)
TAIOUT input /

\
tsu(TAOUT-TAIN)

tc(tB)
tw(TBH)
TBIIN input
tw(TBL)
|
te(AD) |
tw(AaDL)
ADTRG input
Figure 21.1 Timing Diagram (1)
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M16C/29 Group 21. Electrical Characteristics (Normal-version)

Vcc =3V

Timing Requirements
(Vce =3V, Vss = 0V, at Topr =— 20 to 85°C /- 40 to 85°C unless otherwise specified)

Table 21.26 External Clock Input (XIN input)

Standard .
Symbol Parameter Min. | Max. Unit
te External clock input cycle time 100 ns
tw(H) External clock input HIGH pulse width 40 ns
tw(L) External clock input LOW pulse width 40 ns
tr External clock rise time 18 ns
e External clock fall time 18 ns
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M16C/29 Group 21. Electrical Characteristics (V-version)

Table 21.81 Flash Memory Version Electrical Characteristics ) for 100/1000 E/W cycle products
[Program Space and Data Space in U3; Program Space in U7]

Standard )
Symbol Parameter - Unit
Min. \ Typ.@ Max.
- Program and Erase Endurance® 100/1000¢ 1) cycles
- Word Program Time (Vcc=5.0 V, Topr = 25° C) 75 600 ps
- Block Erase Time 2-Kbyte Block 0.2 9 s
(Vec=5.0V, Topr = 25° C) 8-Kbyte Block 0.4 9 s
16-Kbyte Block 0.7 9 s
32-Kbyte Block 1.2 9 s
td(SR-ES) |Duration between Suspend Request and Erase Suspend 8 ms
trs Wait Time to Stabilize Flash Memory Circuit 15 us
- Data Hold Time © 20 years

Table 21.82 Flash Memory Version Electrical Characteristics 6 for 10000 E/W cycle products
[Data Space in U7 ()]

Standard .
Symbol Parameter - Unit
Min. \ Typ.@ Max.

- Program and Erase Endurance® 89 10000 19 cycles

- Word Program Time (Vcc = 5.0 V, Topr = 25° C) 100 ps

- Block Erase Time (Vcc = 5.0V, Topr = 25° C) 0.3 s
(2-Kbyte block)

td(SR-ES) |Duration between Suspend Request and Erase Suspend 8 ms

trs Wait Time to Stabilize Flash Memory Circuit 15 us
- Data Hold Time © 20 years

NOTES:

1. Referenced to VCC =4.2 to 5.5 V at Topr = 0 to 60° C (program space)/ Topr = -40 to 125° C(data space),
unless otherwise specified.

2.VCC=5.0V; TOPR=25°C

3. Program and erase endurance is defined as number of program-erase cycles per block.

If program and erase endurance is n cycle (n = 100, 1000, 10000), each block can be erased and programmed n
cycles.

For example, if a 2-Kbyte block A is erased after programming one-word data to each address 1,024 times,

this counts as one program and erase endurance. Data cannot be programmed to the same address more than
once without erasing the block. (rewrite prohibited).

4. Number of E/W cycles for which operation is guranteed (1 to minimum value are guranteed).

5. Topr=55°C

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

7. Table 21.82 applies for data space in U7 when program and erase endurance is more than 1,000 cycles.

Otherwise, use Table 21.81.

8. To reduce the number of program and erase endurance when working with systems requiring numerous rewrites,
write to unused word addresses within the block instead of rewrite. Erase block only after all possible addresses
are used. For example, an 8-word program can be written 128 times maximum before erase becomes necessary.
Maintaining an equal number of times erasure between block A and block B will also improve efficiency. It is
recommended to track the total number of erasure performed per block and to limit the number of erasure.

9. If an erase error is generated during block erase, execute the clear status register command and block erase
command at least 3 times until an erase error is not generated.

10. When executing more than 100 times rewrites, set one wait state per block access by setting the FMR17 bit in
the FMR1 register to 1 (wait state). When accessing to all other blocks and internal RAM, wait state can be set
by the PM17 bit, regardless of the FMR17 bit setting value.

11. The program and erase endurance is 100 cycles for program space and data space in U3; 1,000 cycles
for program space in U7.

12. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for
further details on the E/W failure rate.

Erase suspend

request —|
(interrupt request) L

FMR46 |

td(SR-ES)
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M16C/29 Group 22. Usage Notes

22.4 Interrupts
22.4.1 Reading Address 0000016

Do not read the address 0000016 in a program. When a maskable interrupt request is accepted, the CPU
reads interrupt information (interrupt number and interrupt request priority level) from the address
0000016 during the interrupt sequence. At this time, the IR bit for the accepted interrupt is cleared to 0.
If the address 0000016 is read in a program, the IR bit for the interrupt which has the highest priority
among the enabled interrupts is cleared to 0. This causes a problem that the interrupt is canceled, or an
unexpected interrupt request is generated.

22.4.2 Setting the SP

Set any value in the SP(USP, ISP) before accepting an interrupt. The SP(USP, ISP) is cleared to 000016
after reset. Therefore, if an interrupt is accepted before setting any value in the SP(USP, ISP), the pro-
gram may go out of control.

22.4.3 NMI Interrupt

1. The NMl interrupt is invalid after reset. The NMI interrupt becomes effective by setting the PM24 bit in
the PM2 register to “1”. Set the PM24 bit to "1" when a high-level signal ("H") is applied to the NMI pin.
If the PM24 bit is set to "1" when a low-level signal ("L") is applied, NMI interrupt is generated. Once NMI
interrupt is enabled, it will not be disabled unless a reset is applied.

2. The input level of the NMI pin can be read by accessing the P8_5 bit in the P8 register.

3. When selecting NMI function, stop mode cannot be entered into while input on the NMI pin is low. This
is because while input on the NMI pin is low the CM1 register's CM10 bit is fixed to 0.

4. When selecting NMI function, do not go to wait mode while input on the NMI pin is low. This is because
when input on the NMI pin goes low, the CPU stops but CPU clock remains active; therefore, the current
consumption in the chip does not drop. In this case, normal condition is restored by an interrupt gener-
ated thereafter.

5. When selecting NMI function, the low and high level durations of the input signal to the NMI pin must
each be 2 CPU clock cycles + 300 ns or more.

6. When using the NMI interrupt for exiting stop mode, set the NDDR register to FF16 (disable digital
debounce filter) before entering stop mode.

22.4.4 Changing the Interrupt Generate Factor
If the interrupt generate factor is changed, the IR bit in the interrupt control register for the changed
interrupt may inadvertently be set to 1 (interrupt requested). If you changed the interrupt generate factor
for an interrupt that needs to be used, be sure to clear the IR bit for that interrupt to 0 (interrupt not
requested).
“Changing the interrupt generate factor” referred to here means any act of changing the source, polarity
or timing of the interrupt assigned to each software interrupt number. Therefore, if a mode change of any
peripheral function involves changing the generate factor, polarity or timing of an interrupt, be sure to
clear the IR bit for that interrupt to O (interrupt not requested) after making such changes. Refer to the
description of each peripheral function for details about the interrupts from peripheral functions.
Figure 22.2 shows the procedure for changing the interrupt generate factor.
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M16C/29 Hardware Manual

Rev. Date Description
Page Summary
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389 » Table 21.42 A/D Conversion Characeristics tsAMP deleted, note 4 added
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* Table 21.44 Flash Memory Version Electrical Characteristics: tps added,
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448 + 22.15.1 Functions to Inhibit Rewriting Flash Memory Rewrite modified
+ 22.15.2 Stop Mode modified
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449 * 22.15.9 Interrupts modified
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