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V850ES/JF3-L CHAPTER 4 PORT FUNCTIONS

4.3.10 Port DH
Port DH is a 2-bit port for which I/O settings can be controlled in 1-bit units.

Port DH includes the following alternate-function pins.

Table 4-13. Port DH Alternate-Function Pins

Pin Name | Pin No. Alternate-Function Pin Name 1/0 Remark Block Type
PDHO 71 A16 Output - D-2
PDH1 72 A17 Output D-2

(1) Port DH register (PDH)

After reset: 00H (output latch) R/W Address: FFFFFOO06H

7 6 5 4 3 2 1 0
POH [ o 0 0 0 0 o | PoH1 | PDHO |
PDHn Output data control (in output mode) (n =0, 1)
0 Outputs 0
1 Outputs 1

Caution Be sure to set bits 7 to 2 to “0”.

(2) Port DH mode register (PMDH)

After reset: FFH R/W Address: FFFFF026H

; 6 5 4 3 2 1 0
PvoH | 1 | 1 [ 1 1 1 1 | PMDH1 | PMDHO |
PMDHnN I/0O mode control (n =0, 1)

0 Output mode

1 Input mode

Caution Be sure to set bits 7 to 2 to “1”.
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V850ES/JF3-L CHAPTER 4 PORT FUNCTIONS

Figure 4-17. Block Diagram of Type N-2
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Notes 1. See 19.6 External Interrupt Request Input Pins (NMI and INTPO to INTP7).
2. Hysteresis characteristics are not available in port mode.
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V850ES/JF3-L CHAPTER 5 BUS CONTROL FUNCTION

5.3 Memory Block Function

The 16 MB external memory space is divided into memory blocks of (lower) 2 MB, 2 MB, 4 MB, and 8 MB. The
programmable wait function and bus cycle operation mode for each of these blocks can be independently controlled in
one-block units.

Figure 5-1. Data Memory Map: Physical Address

03FFFFFFH On-chip peripheral 03FFFFFFH
/O area (4 KB) 03FFFO00H
(64 KB) 03FFEFFFH
03FFOOQOOHY| | ____
03FEFFFFH .
Internal RAM area
(60 KB)
B 03FFO0000H
Use prohibited
01000000H
00FFFFFFH
Memory block 3
(8 MB)
External memory areaN°t?
00800000H
007FFFFFH
Memory block 2
(4 MB)
00400000Hf
003FFFFFH 001FFFFFH
Memory block 1 External memory areaN°te?
(2 MB) (1 MB)
00200000H Y__.v 00100000H
001FFFFFH 000FFFFFH
Memory block 0 Internal ROM areaN°'e 2
(2 MB) (1 MB)
00000000H L 00000000H
Notes 1. The V850ES/JF3-L has 18 address pins, so the external memory area appears as a repeated 256 KB
image.
2. This area is an external memory area in the case of a data write access.
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V850ES/JF3-L

CHAPTER 5 BUS CONTROL FUNCTION

5.4 Bus Access

5.4.1

Number of clocks for access

The following table shows the number of basic clocks required for accessing each resource.

Bus Cycle Type

Area (Bus Width)

Internal ROM (32 Bits)

Internal RAM (32 Bits)

Instruction fetch (normal access)

1No(e 3 +n
Instruction fetch (branch) 2 oNote 34n
Operand data access 3 1 3+n

Note

Increases by 1 if a conflict with a data access occurs.

External Memory (16 Bits)

Remark Unit: Clocks/access

5.4.2 Bus size setting function

Each external memory area selected by memory block n can be set by using the BSC register. However, the bus size
can be set to 8 bits and 16 bits only.

The external memory area of the VB50ES/JF3-L is selected by memory blocks 0 to 3.

(1) Bus size configuration register (BSC)
The BSC register can be read or written in 16-bit units.
Reset sets this register to 5555H.

Caution Write to the BSC register after reset, and then do not change the set values. Also, do not access
an external memory area until the initial settings of the BSC register are complete.

After reset: 5555H R/W Address: FFFFF066H
15 14 13 12 11 10 9 8
Bsc| o | 1+ | o | 1+ | o | 1+ | o | 1 |
7 6 5 4 3 2 1 0
| o |Bsso| o |Bs2o| o |Bsto| o | Bsoo |
L L L L
Memory block 3 Memory block 2 Memory block 1 Memory block O
BSn0 Data bus width of memory block n space (n =0 to 3)
0 8 bits
1 16 bits
Caution Be sure to set bits 14,12, 10, and 8 to “1”, and clear bits 15,13,11,9, 7, 5, 3, and 1 to “0”.
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V850ES/JF3-L CHAPTER 7 16-BIT TIMER/EVENT COUNTER P (TMP)

In order to transfer data from the TPNnCCRm register to the CCRm buffer register, the TPnCCR1 register must
be written.

To change both the cycle and active level width of the PWM waveform at this time, first set the cycle to the
TPnCCRO register and then set the active level width to the TPnCCR1 register.

To change only the cycle of the PWM waveform, first set the cycle to the TPnCCRO register, and then write the
same value to the TPnCCR1 register.

To change only the active level width (duty factor) of the PWM waveform, only the TPnCCR1 register has to be
set.

After data is written to the TPNnCCR1 register, the value written to the TPnCCRm register is transferred to the
CCRm buffer register in synchronization with clearing of the 16-bit counter, and is used as the value compared
with the 16-bit counter.

To write the TPNnCCRO or TPnCCR1 register again after writing the TPnCCR1 register once, do so after the
INTTPnCCO signal is generated. Otherwise, the value of the CCRm buffer register may become undefined
because the timing of transferring data from the TPnCCRm register to the CCRm buffer register conflicts with
writing the TPNCCRm register.

Remark n=01t02,5
m=0,1
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V850ES/JF3-L CHAPTER 8 16-BIT TIMER/EVENT COUNTER Q (TMQ)

(11) TMQO counter read buffer register (TQOCNT)
The TQOCNT register is a read buffer register that can read the count value of the 16-bit counter.
If this register is read when the TQOCTLO.TQOCE bit = 1, the count value of the 16-bit timer can be read.
This register is read-only, in 16-bit units.
The value of the TQOCNT register is cleared to 0000H when the TQOCE bit = 0. If the TQOCNT register is read at
this time, the value of the 16-bit counter (FFFFH) is not read, but 0000H is read.
The value of the TQOCNT register is cleared to 0000H after reset, as the TQOCE bit is cleared to 0.

Caution Accessing the TQOCNT register is prohibited in the following statuses. For details, see 3.4.8 (2)
Accessing specific on-chip peripheral I/O registers.
¢ When the CPU operates with the subclock and the main clock oscillation is stopped
e When the CPU operates with the internal oscillation clock

After reset: 0000H R Address: FFFFF54EH

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
veont | | [ [ L [ L [P
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V850ES/JF3-L

CHAPTER 8 16-BIT TIMER/EVENT COUNTER Q (TMQ)

8.6 Cautions

(1) Capture operation

When the capture operation is used and a slow clock is selected as the count clock, FFFFH, not 0000H, may be
captured in the TQOCCRO, TQOCCR1, TQOCCR2, and TQOCCRS registers, or the capture operation may not be
performed (capture interrupt does not occur) if the capture trigger is input immediately after the TQOCE bit is set to

1.

The same operation results during the period in which no external event counts are input while the capture

operation is used and an external event count input is used as a count clock.

(a) Free-running timer mode

FFFFH

16-bit counter =

0000H

Count clock

TQOCCRO register ~ 0000H >< FFFFH

)
/

i W,
X

TQOCE bit J i
TIQOO pin input |_|

A
Capture
trigger input

(b) Pulse width measurement mode

FFFFH

16-bit counter =

A
Capture
trigger input

0000H

Count clock

Sampling clock (fxx)

TQOCCRO register  0000H >< FFFFH

>< 0002H

TQOCE bit J :
TIQOO pin input ’_‘
A

D

Capture
trigger input

Capture
trigger input
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V850ES/JF3-L CHAPTER 9 16-BIT INTERVAL TIMER M (TMM)

9.3 Register

(1) TMMO control register (TMOCTLO)
The TMOCTLO register is an 8-bit register that controls the TMMO operation.
This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 00H.
The same value can always be written to the TMOCTLO register by software.

After reset: 00H R/W Address: FFFFF690H

<7> 6 5 4 3 2 1 0
TMocTLo [ TMocE| o | o | o | 0 [TMOCKS2[TMOCKS1TMOCKSO|

TMOCE Internal clock operation enable/disable specification

0 TMMO operation disabled (16-bit counter reset asynchronously).

Operation clock application stopped.
1 TMMO operation enabled. Operation clock application started. TMMO
operation started.

The internal clock control and internal circuit reset for TMMO are performed
asynchronously with the TMOCE bit. When the TMOCE bit is cleared to 0, the
internal clock of TMMO is disabled (fixed to low level) and 16-bit counter is reset
asynchronously.
TMOCKS2 TMOCKS1|TMOCKSOQ Count clock selection

0 0 0 fxx

0 0 1 fxx/2

0 1 0 fxx/4

0 1 1 fxx/64

1 0 0 fxx/512

1 0 1 INTWT

1 1 0 fr/8

1 1 1 fxr

Cautions 1. Set the TMOCKS2 to TMOCKSO bits when TMOCE bit = 0.
When changing the value of TMOCE from 0 to 1, it is not possible to set
the value of the TMOCKS2 to TMOCKSO bits simultaneously.
2. Be sure to clear bits 3 to 6 to “0”.

Remark fxx: Main clock frequency
fr: Internal oscillation clock frequency
fx: Subclock frequency
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V850ES/JF3-L CHAPTER 13 A/D CONVERTER

13.5 Operation

13.5.1 Basic operation

<1>

<2>

<3>

<4>

<5>

<6>

<7>

<8>

<9>

Set the operation mode, trigger mode, and conversion time for executing A/D conversion by using the ADAOMO,
ADAOM1, ADAOM2, and ADAOS registers. When the ADAOCE bit of the ADAOMO register is set, conversion is
started in the software trigger mode and the A/D converter waits for a trigger in the external or timer trigger mode.

When A/D conversion is started, the voltage input to the selected analog input channel is sampled by the sample
& hold circuit.

When the sample & hold circuit samples the input channel for a specific time, it enters the hold status, and holds
the input analog voltage until A/D conversion is complete.

Set bit 9 of the successive approximation register (SAR). The tap selector selects (1/2) AVrero as the compare
voltage generation DAC.

The voltage difference between the voltage of the compare voltage generation DAC and the analog input voltage
is compared by the voltage comparator. If the analog input voltage is higher than (1/2) AVrero, the MSB of the
SAR register remains set. If it is lower than (1/2) AVrero, the MSB is reset.

Next, bit 8 of the SAR register is automatically set and the next comparison is started. Depending on the value of
bit 9, to which a result has been already set, the voltage of the compare voltage generation DAC is selected as
follows.

¢ Bit 9 = 1: (3/4) AVReFo

e Bit 9 = 0: (1/4) AVRero

This compare voltage and the analog input voltage are compared and, depending on the result, bit 8 is
manipulated as follows.

Analog input voltage > Compare voltage: Bit 8 = 1

Analog input voltage < Compare voltage: Bit 8 = 0

This comparison is continued to bit 0 of the SAR register.

When comparison of the 10 bits is complete, the valid digital result is stored in the SAR register, which is then
transferred to and stored in the ADAOCRn register. After that, an A/D conversion end interrupt request signal
(INTAD) is generated.

Note

In one-shot select mode, conversion is stopped™". In one-shot scan mode, conversion is stopped after scanning

Note

once™*. In continuous select mode, repeat steps <2> to <8> until the ADAOMO.ADAOCE bit is cleared to 0. In
continuous scan mode, repeat steps <2> to <8> for each channel.

Note In the external trigger mode, timer trigger mode 0, or timer trigger mode 1, the trigger standby status is
entered.

Remark The trigger standby status means the status after the stabilization time has passed.
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V850ES/JF3-L CHAPTER 13 A/D CONVERTER

M

Continuous select mode

In this mode, the result of converting the voltage of the analog input pin specified by the ADAOS register is
compared with the set value of the ADAOPFT register. If the result of power-fail comparison matches the condition
set by the ADAOPFC bit, the conversion result is stored in the ADAOCRnN register, and the INTAD signal is
generated. If it does not match, the conversion result is stored in the ADAOCRN register, and the INTAD signal is
not generated. After completion of the first conversion, the next conversion is started, unless the ADAOMO.ADAOCE
bit is cleared to 0 (n =0to 7).

Figure 13-8. Timing Example of Continuous Select Mode Operation
(When Power-Fail Comparison Is Made: ADAOS Register = 01H)

ANI1
\%// Data 4 |Data5
& Data 1 Data 2 Data 3 Data 6 Data 7
AD . Data 1 Data 2 Data 3 Data4 |Data5| Data6 Data 7
conversion (ANI1) (ANI) (ANI1) (ANI) ANy | (aNn) (ANI1)
ADAOCR1 Data 1 Data 2 Data 3 Data 4 Data 6
(ANI1) (ANIT1) (ANI1) (ANIT1) (ANI1)

INTAD [ [ 5 [ [

ADAOPFT ADAOPFT ADAOPFT ADAOPFT ' ADAOPFT
unmatch unmatch match match match
Conversion start Conversion start
Set ADAOCE bit =1 Set ADAOCE bit=1

&)

Continuous scan mode

In this mode, the results of converting the voltages of the analog input pins sequentially selected from the ANIO pin
to the pin specified by the ADAOS register are stored, and the set value of the ADAOCROH register of channel 0 is
compared with the value of the ADAOPFT register. If the result of power-fail comparison matches the condition set
by the ADAOPFC bit, the conversion result is stored in the ADAOCRO register, and the INTAD signal is generated. If
it does not match, the conversion result is stored in the ADAOCRO register, and the INTAD signal is not generated.
After the result of the first conversion has been stored in the ADAOCRO register, the results of sequentially
converting the voltages on the analog input pins up to the pin specified by the ADAQOS register are continuously
stored. After completion of conversion, the next conversion is started from the ANIO pin again, unless the ADAOCE
bit is cleared to 0.
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V850ES/JF3-L CHAPTER 13 A/D CONVERTER

13.7 How to Read A/D Converter Characteristics Table

This section describes the terms related to the A/D converter.

(1) Resolution

)

The minimum analog input voltage that can be recognized, i.e., the ratio of an analog input voltage to 1 bit of digital
output is called 1 LSB (least significant bit). The ratio of 1 LSB to the full scale is expressed as %FSR (full-scale
range). %FSR is the ratio of a range of convertible analog input voltages expressed as a percentage, and can be
expressed as follows, independently of the resolution.

1%FSR = (Maximum value of convertible analog input voltage — Minimum value of convertible analog

input voltage)/100
= (AVReFo — 0)/100
= AVRero/100

When the resolution is 10 bits, 1 LSB is as follows:

1LSB =1/2"=1/1,024
= 0.098%FSR

The accuracy is determined by the overall error, independently of the resolution.

Overall error

This is the maximum value of the difference between an actually measured value and a theoretical value.
It is a total of zero-scale error, full-scale error, linearity error, and a combination of these errors.

The overall error in the characteristics table does not include the quantization error.

Figure 13-16. Overall Error

feeeees 1
Ideal line -
g
8 ~ "' "' 'l'
% Overall error,
2
00 )
0 H AVRrero
Analog input
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V850ES/JF3-L CHAPTER 15 ASYNCHRONOUS SERIAL INTERFACE A (UARTA)

15.6 Operation

15.6.1 Data format

Full-duplex serial data reception and transmission is performed.

As shown in Figure 15-3, one data frame of transmit/receive data consists of a start bit, character bits, parity bit, and
stop bit(s).

Specification of the character bit length within 1 data frame, parity selection, specification of the stop bit length, and
specification of MSB/LSB-first transfer are performed using the UANCTLO register.

Moreover, control of UART output/inverted output for the TXDAn bit is performed using the UANOPTO.UANTDL bit.

e Startbit.....c............ 1 bit
e Character bits......... 7 bits/8 bits
e Parity bit ................ Even parity/odd parity/O parity/no parity
o Stopbit.....cceeneee 1 bit/2 bits
RO1UHO0017EJ0400 Rev.4.00 :{ENESAS Page 441 of 816
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V850ES/JF3-L CHAPTER 16 3-WIRE VARIABLE-LENGTH SERIAL I/O (CSIB)

(2) Operation timing

CBnTSF bit |

INTCBnNR signal | |

SCKBn pin
SOBn pin Bit7 ABit6 A Bit5 A Bit4 X Bit 3 ABit2 X Bit 1 Bit0 @@@@@@@ Bit 0

SIBn pin Bit 7 ABit6 A Bit 5 A Bit 4 A Bit 3 ABit 2 A Bit 1 Bit 0 @@@@@@m Bit 0
[ T I I I (T T O O B
timing

M @ ©® 6)(7) (8) (9)(10)

(1) Write O0H to the CBnCTL1 register, and select communication type 1, communication clock (fccik) =
fxx/2, and master mode.

(2) Write O0H to the CBnCTL2 register, and set the transfer data length to 8 bits.

(3) Write E1H to the CBnCTLO register, and select the transmission/reception mode and MSB first at the
same time as enabling the operation of the communication clock (fccik).

(4) The CBnSTR.CBnTSF bit is set to 1 by writing the transmit data to the CBnTX register, and
transmission/reception is started.

(5) When transmission/reception is started, output the serial clock to the SCKBn pin, output the transmit
data to the SOBn pin in synchronization with the serial clock, and capture the receive data of the SIBn
pin.

(6) When transmission/reception of the transfer data length set with the CBnCTL2 register is completed,
stop the serial clock output, transmit data output, and data capturing, generate the reception
completion interrupt request signal (INTCBnR) at the last edge of the serial clock, and clear the
CBnTSF bit to 0.

(7) Read the CBnRX register.

(8) To continue transmission/reception, write the transmit data to the CBnTX register again.

(9) Read the CBnRX register.

(10) To end transmission/reception, write the CBnCTL0.CBnPWR bit = 0, the CBnCTL0.CBnTXE bit = 0,
and the CBnCTL0.CBnRXE bit = 0.

Remark n=0to2
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V850ES/JF3-L

CHAPTER 16 3-WIRE VARIABLE-LENGTH SERIAL I/O (CSIB)

16.8 Baud Rate Generator

The BRG1, BRG2 and CSIBO0 to CSIB2 baud rate generators are connected as shown in the following block diagram.

BRG1

fsra1

CSIBO

BRG2

fera2

CSIB1

CsiB2

(1) Prescaler mode registers 1, 2 (PRSM1, PRSM2)
The PRSM1 and PRSM2 registers control generation of the baud rate signal for CSIB.
These registers can be read or written in 8-bit or 1-bit units.
Reset sets these registers to 00H.

After reset: 0OH R/W Address: PRSM1 FFFFF320H, PRSM2 FFFFF324H
6 <4> 2 1 0
PRSMm | 0 0 0 |BGCEm | o |Bacsm1|Bacsmol
(m=1,2)
BGCEm Baud rate output
0 Disabled
1 Enabled
BGCSm1|BGCSmO Input clock selection (fsacsm) Setting value (k)
0 0 fxx 0
0 1 fxx/2 1
1 0 fxx/4
1 1 fxx/8 3
Cautions 1. Do not rewrite the PRSMm register during operation.
2. Set the PRSMm register before setting the BGCEm bit to 1.
3. Be sure to clear bits 7 to 5,3 and 2 to “0”.
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V850ES/JF3-L CAPTER 17 I°CBUS

(2/3)
CQOlIn Matching address detection
0 Addresses do not match.
1 Addresses match.
Condition for clearing (COln bit = 0) Condition for setting (COIn bit = 1)
e When a start condition is detected * When the received address matches the local
* When a stop condition is detected address (SVAnN register) (set at the rising edge of the
e Cleared by LRELnN bit = 1 (communication save) eighth clock).
e When the IICEn bit changes from 1 to 0 (operation
stop)
o After reset

TRCn Transmit/receive status detection
0 Receive status (other than transmit status). The SDAOn line is set to high impedance.
1 Transmit status. The value in the SO latch is enabled for output to the SDAON line (valid starting at
the falling edge of the first byte’s ninth clock).

Condition for clearing (TRCn bit = 0) Condition for setting (TRCn bit = 1)

* When a stop condition is detected Master

e Cleared by LRELnN bit = 1 (communication save) * When a start condition is generated

e When the IICEn bit changes from 1 to 0 (operation * When “0” is output to the first byte’s LSB (transfer
stop) direction specification bit)

e Cleared by IICCn.WRELR bit = 1"* Slave

e When the ALDn bit changes from 0 to 1 (arbitration e When “1” is input by the first byte’s LSB (transfer
loss) direction specification bit)

o After reset

Master

e When “1” is output to the first byte’s LSB (transfer
direction specification bit)

Slave

o When a start condition is detected

When not used for communication

ACKDn ACK detection
0 ACK was not detected.
1 ACK was detected.
Condition for clearing (ACKDn bit = 0) Condition for setting (ACKD bit = 1)
* When a stop condition is detected o After the SDAON bit is set to low level at the rising
o At the rising edge of the next byte’s first clock edge of the SCLON pin’s ninth clock

e Cleared by LRELnN bit = 1 (communication save)

e When the IICEn bit changes from 1 to O (operation
stop)

o After reset

Note The TRCn bit is cleared to 0 and SDAOnN line becomes high impedance when the WRELR bit is set to
1 and the wait state is canceled to 0 at the ninth clock by TRCn bit = 1.

Remark n=0,1
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V850ES/JF3-L

CAPTER 17 I°CBUS

Table 17-2. Clock Settings (2/2)

IICX1 lICCL1 Selection Clock Transfer Settable Main Clock Operating
Bito | Bit3 | Bit1 Bit 0 Clock Frequency (fxx) Range Mode
CLX1 | SMC1 | CL11 | CL10
0 0 0 0 fxx (when OCKS1 = 18H set) fxx/44 2.50 MHz < fxx < 4.19 MHz Standard
fud2 (when OCKS1 = 10H set) | /88 4.00 MHz < fxx < 8.38 MHz mode
(SMC1 bit=0)
fxx/3 (when OCKS1 = 11H set) fxx/132 6.00 MHz < fxx < 12.57 MHz
fxx/4 (when OCKS1 = 12H set) fxx/176 8.00 MHz < fxx < 16.76 MHz
fxx/5 (when OCKS1 = 13H set) fxx/220 10.00 MHz < fxx < 20.00 MHz
0 0 0 1 fxx (when OCKS1 = 18H set) fxx/86 4.19 MHz < fxx < 8.38 MHz
fxx/2 (when OCKS1 = 10H set) fxx/172 8.38 MHz < fxx < 16.76 MHz
fxx/3 (when OCKS1 = 11H set) fxx/258 12.57 MHz < fxx < 20.00 MHz
fxx/4 (when OCKS1 = 12H set) fxx/344 16.76 MHz < fxx < 20.00 MHz
0 0 1 0 fxx o fxx/86 4.19 MHz < fxx < 8.38 MHz
0 0 1 1 fxx (when OCKS1 = 18H set) fxx/66 fxx = 6.40 MHz
fxx/2 (when OCKS1 = 10H set) fxx/132 fxx=12.80 MHz
fxx/3 (when OCKS1 = 11H set) fxx/198 fxx=19.20 MHz
0 1 0 x fxx (when OCKS1 = 18H set) fxx/24 4.19 MHz < fxx < 8.38 MHz High-speed
fxx/2 (when OCKS1 = 10H set) | fxx/48 8.00 MHz < fxx < 16.76 MHz | Mde
(SMCH bit=1)
fxx/3 (when OCKS1 = 11H set) fxx/72 12.00 MHz < fxx < 20.00 MHz
fxx/4 (when OCKS1 = 12H set) fxx/96 16.00 MHz < fxx < 20.00 MHz
0 1 1 0 fxx o fxx/24 4.00 MHz < fxx < 8.38 MHz
0 1 1 1 fxx (when OCKS1 = 18H set) fxx/18 fxx = 6.40 MHz
fxx/2 (when OCKS1 = 10H set) fxx/36 fxx=12.80 MHz
fxx/3 (when OCKS1 = 11H set) fxx/54 fxx=19.20 MHz
1 1 0 X fxx (when OCKS1 = 18H set) fxx/12 4.00 MHz < fxx < 4.19 MHz
fxx/2 (when OCKS1 = 10H set) fxx/24 8.00 MHz < fxx < 8.38 MHz
fxx/3 (when OCKS1 = 11H set) fxx/36 12.00 MHz < fxx < 12.57 MHz
fxx/4 (when OCKS1 = 12H set) fxx/48 16.00 MHz < fxx < 16.67 MHz
fxx/5 (when OCKS1 = 13H set) fxx/60 fxx=20.00 MHz
1 1 1 0 fxx"ee fxx/12 4.00 MHz < fxx < 4.19 MHz

Other than above

Setting prohibited

Note Since the selection clock is fxx regardless of the value set to the OCKS1 register, clear the OCKS1 register to
00H (I°C division clock stopped status).

Remark x: don’t care
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17.6.5 Stop condition

When the SCLON pin is high level, changing the SDAON pin from low level to high level generates a stop condition (n = 0,
1).

A stop condition is generated when the master device outputs to the slave device when serial transfer has been
completed. When used as the slave device, the start condition can be detected.

Figure 17-11. Stop Condition

SCLOn

SDAON

Remark n=0,1

A stop condition is generated when the [ICCn.SPTn bit is set to 1. When the stop condition is detected, the 1ICSn.SPDn
bit is set to 1 and the interrupt request signal (INTIICn) is generated when the IICCn.SPIEn bitis setto 1 (n=0, 1).
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CHAPTER 23 CLOCK MONITOR

23.1 Functions

CHAPTER 23 CLOCK MONITOR

The clock monitor samples the main clock by using the internal oscillation clock and generates a reset request signal
when oscillation of the main clock is stopped.
Once the operation of the clock monitor has been enabled by an operation enable flag, it cannot be cleared to 0 by any

means other than reset.
When a reset by the clock monitor occurs, the RESF.CLMRF bit is set. For details on the RESF register, see 22.2

Registers to Check Reset Source.

The clock monitor automatically stops under the following conditions.

e During oscillation stabilization time after STOP mode is released
e When the main clock is stopped (from when the PCC.MCK bit = 1 during subclock operation, until the PCC.CLS bit =

0 during main clock operation)

¢ When the sampling clock (internal oscillation clock) is stopped
e When the CPU operates with the internal oscillation clock

23.2 Configuration

The clock monitor includes the following hardware.

Table 23-1. Configuration of Clock Monitor

Internal oscillation clock

ltem Configuration
Control register Clock monitor mode register (CLM)
Figure 23-1. Timing of Reset via the RESET Pin Input
Main clock

—— Internal reset signal

>

Enable/disable

| CLME |

Clock monitor mode
register (CLM)
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CHAPTER 23 CLOCK MONITOR

23.4 Operation

This section explains the functions of the clock monitor. The start and stop conditions are as follows.

<Start condition>

Enabling operation by setting the CLM.CLME bit to 1

<Stop conditions>
o While oscillation stabilization time is being counted after STOP mode is released

e When the main clock is stopped (from when PCC.MCK bit = 1 during subclock operation to when PCC.CLS bit =
0 during main clock operation)

* When the sampling clock (internal oscillation clock) is stopped
¢ When the CPU operates with the internal oscillation clock

Table 23-2. Operation Status of Clock Monitor
(When CLM.CLME Bit = 1, During Internal Oscillation Clock Operation)

CPU Operating Clock Operation Mode Status of Main Clock Status of Internal Status of Clock
Oscillation Clock Monitor
Main clock HALT mode Oscillates Oscillates™™" Operates™™*?
IDLE1, IDLE2 modes Oscillates Oscillates™*" Operates™™*?
STOP mode Stops Oscillates™™" Stops
Subclock (MCK bit of Sub-IDLE mode Oscillates Oscillates™*" Operates™™*?
PCC register = 0)
Subclock (MCK bit of Sub-IDLE mode Stops Oscillates™*" Stops
PCC register = 1)
Internal oscillation clock - Stops Oscillates"*® Stops
During reset - Stops Stops Stops
Notes 1. Internal oscillator can be stopped by setting the RCM.RSTOP bit to 1.
2. The clock monitor is stopped while internal oscillator is stopped.
3. Internal oscillator cannot be stopped by software.
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APPENDIX B REGISTER INDEX

(3/9)
Symbol Name Unit Page
DDA3L DMA destination address register 3L DMAC 594
DMAICO Interrupt control register INTC 630
DMAICH Interrupt control register INTC 630
DMAIC2 Interrupt control register INTC 630
DMAIC3 Interrupt control register INTC 630
DSAOH DMA source address register OH DMAC 593
DSAOL DMA source address register OL DMAC 593
DSA1TH DMA source address register 1H DMAC 593
DSA1L DMA source address register 1L DMAC 593
DSA2H DMA source address register 2H DMAC 593
DSA2L DMA source address register 2L DMAC 593
DSA3H DMA source address register 3H DMAC 593
DSA3L DMA source address register 3L DMAC 593
DTFRO DMA trigger factor register 0 DMAC 598
DTFR1 DMA trigger factor register 1 DMAC 598
DTFR2 DMA trigger factor register 2 DMAC 598
DTFR3 DMA trigger factor register 3 DMAC 598
DWCO Data wait control register 0 BCU 147
ECR Interrupt source register CPU 28
EIPC Interrupt status saving register CPU 27
EIPSW Interrupt status saving register CPU 27
FEPC NMI status saving register CPU 28
FEPSW NMI status saving register CPU 28
Ico IIC shift register 0 I’C 534
1IC1 IIC shift register 1 I’C 534
lICCo IIC control register 0 I’C 520
lccH IIC control register 1 I’C 520
lICCLO IIC clock select register 0 I’C 530
lICCLA IIC clock select register 1 I’C 530
IICFO IIC flag register 0 I’C 528
IICF1 IIC flag register 1 I’C 528
IICICO Interrupt control register INTC 630
lICIC1 Interrupt control register INTC 630
IICS0 IIC status register 0 I’C 525
lcs1 IIC status register 1 I’C 525
1ICX0 1IC function expansion register 0 I’C 531
1ICX1 IIC function expansion register 1 I’C 531
IMRO Interrupt mask register 0 INTC 631
IMROH Interrupt mask register OH INTC 631
IMROL Interrupt mask register OL INTC 631
IMR1 Interrupt mask register 1 INTC 631
IMR1H Interrupt mask register 1H INTC 631
IMR1L Interrupt mask register 1L INTC 631
IMR2 Interrupt mask register 2 INTC 631
IMR2H Interrupt mask register 2H INTC 631
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