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																								行高さ調整列 ギョウ タカ チョウセイ レツ

						No.		PDF page#
(Rev.2.10)		Chapter
(Fig./Table title)		Section title		Original		Corrected		Reason		Notification status		Remark		1
2


						1		1		1		1.1 Features		 DTC (Max. 52 sources)
 ELC (Max. 26 channels for event link source, Max. 9 channels for event link destination) Note
 Safety functions (CRC calculation, PLL lock detection, AD test, SFR guard, etc.)		 DTC (Max. 44 sources)
 ELC (Max. 26 channels for event link source, Max. 9 channels for event link destination) Note
 Safety functions (CRC calculation, Clock monitor, AD test, SFR guard, etc.)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						2		9		1		Table 1-6. RL78/F13 (LIN incorporated) Functions List (2/2)		5. NTP11 and INTLIN0WUP are counted as a single source because using them at the same time is not
    possible.		5. INTP11 and INTLIN0WUP are counted as a single source because using them at the same time is not
    possible.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						3		14		1		Figure 1-5. Block Diagram						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						4		15		1		Figure 1-6. Block Diagram						Typo

						5		17		1		Figure 1-8. Block Diagram						Typo

						6		18		1		Figure 1-9. Block Diagram
						Typo

						7		19		1		1.4.10 RL78/F13: Block Diagram of R5F10BMn (n = E, F, G) (CAN and LIN incorporated) 80-pin Products						Typo

						8		22		1		1.4.13 RL78/F13: Block Diagram of R5F10BBn (n = C, D, E, F, G) (CAN and LIN incorporated) 32-pin Products
						Typo

						9		24		1		1.4.15 RL78/F13: Block Diagram of R5F10AMn (n = E, F, G) (LIN incorporated) 80-pin Products						Typo

						10		25		1		1.4.16 RL78/F13: Block Diagram of R5F10ALn (n = F, G) (LIN incorporated) 64-pin Products						Typo

						11		26		1		1.4.17 RL78/F13: Block Diagram of R5F10AGn (n = F, G) (LIN incorporated) 48-pin Products						Typo

						12		29		1		1.4.20 RL78/F13: Block Diagram of R5F10ABn (n = A, C, D, E) (LIN incorporated) 32-pin Products						Typo

						13		30		1		1.4.21 RL78/F13: Block Diagram of R5F10AAn (n = A, C, D, E) (LIN incorporated) 30-pin Products						Typo

						14		31		1		1.4.22 RL78/F13: Block Diagram of R5F10A6n (n = A, C, D, E) (LIN incorporated) 20-pin Products						Typo

						15		58		2		Table 2-2. List of RL78/F14 Pins Other than Port Pins (4/5)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						16		64		2		Table 2-4. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (1/4)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						17		66		2		Table 2-4. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (3/4)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						18		72		2		2.2.5 P50 to P57 (Port 5)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						19		73		2		2.2.5 P50 to P57 (Port 5)










						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						20		73		2		2.2.6 P60 to P67 (Port 6)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						21		76		2		2.2.7 P70 to P77 (Port 7)
(2) Control mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						22		77		2		2.2.10 P100 to P107 (Port 10)
(2) Control mode		(b) LTXD1
This is a serial data output pin for the LIN. LTXD1 is provided only in 100-pin products of RL78/F14
(c) LRXD1
This is a serial data output pin for the LIN. LRXD1 is provided only in 100-pin products of RL78/F14.		(b) LTXD1
This is a serial data output pin for the LIN. LTXD1 is provided only in the 100-pin products of RL78/F14
(c) LRXD1
This is a serial data input pin for the LIN. LRXD1 is provided only in the 100-pin products of RL78/F14.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						23		80		2		2.2.14 P150 to P157 (Port 15)		
(a) SSI11

(d) SCK11		     _____
(a) SSI11
     _____
(d) SCK11		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						24		82		2		Table 2-6. Connection of Unused Pins (100-Pin Products of RL78/F14) (1/3)
						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						25		85		2		Table 2-7. Connection of Unused Pins (80-Pin Products of RL78/F13 (CAN and LIN incorporated)) (1/3)
						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						26		86		2		Table 2-7. 
Connection of Unused Pins (80-Pin Products of RL78/F13 (CAN and LIN incorporated)) (3/3)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						27		89,              
90,
91,
92,
94,
95,
97,
98,
99,
100,
101,
102,
104,
105,
107,
108,
109		3		3.1 Memory Space
3.2 Memory Space
3.3 Memory Space
3.4 Memory Space
3.5 Memory Space
3.6 Memory Space
3.7 Memory Space
3.8 Memory Space
3.9 Memory Space
3.10 Memory Space
3.11 Memory Space
3.12 Memory Space
3.13 Memory Space
3.14 Memory Space
3.15 Memory Space
3.16 Memory Space
3.17 Memory Space		4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.6 Security Settings).		4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						28		101		3		Figure 3-11. 
Memory Map (R5F10AmF (m = G, L, M), R5F10BmF (m = A, B, G, L, M))						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						29		145		3		Figure 3-41. 
Configuration of ES and CS Registers						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						30		150		3		Table 3-5. SFR List (4/4)		 				Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						31		160		3		Table 3-6. Extended SFR (2nd SFR) List (9/32)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18


						32		182		3		Table 3-6. Extended SFR (2nd SFR) List (31/32)		 				Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						33		205		4		4.2.1 Port 0		For example, figures 4-1 and 4-4 show block diagrams of port 0 for 100-pin products.		For example, figures 4-1 to 4-4 show block diagrams of port 0 for 100-pin products.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						34		211		4		Table 4-4. 
Settings of Registers When Using Port 1 (3/3)		Remark  x:           Don't care
               PM1x:     Port mode register 1
               PIM1x:    Port input mode register 1
               POM1x:   Port output mode register 1
               PITHL1X: Port input threshold control register 1
		Remark  x:           Don't care
               PM1x:     Port mode register 1
               PIM1x:    Port input mode register 1
               POM1x:   Port output mode register 1
               PITHL1x: Port input threshold control register 1
		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						35		212		4		Figure 4-5.
 Block Diagram of P10						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1


						36		213		4		Figure 4-6. 
Block Diagram of P11						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1


						37		214		4		Figure 4-7. 
Block Diagram of P12						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1


						38		215		4		Figure 4-8. 
Block Diagram of P13						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1


						39		216		4		Figure 4-9. 
Block Diagram of P14						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1


						40		217		4		Figure 4-10. 
Block Diagram of P15						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1


						41		218		4		Figure 4-11. 
Block Diagram of P16						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1


						42		219		4		Figure 4-12. 
Block Diagram of P17						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1


						43		225		4		Figure 4-16. Block Diagram of P33 and P34						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						44		248		4		Figure 4-33. 
Block Diagram of P60						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						45		249		4		Figure 4-34. 
Block Diagram of P61						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						46		250		4		Figure 4-35. 
Block Diagram of P62						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

														\										1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						47		251		4		Figure 4-36. 
Block Diagram of P63						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						48		257		4		Table 4-11. Settings of Registers When Using Port 7 (1/2)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						49		259		4		Table 4-12. Setting Functions of P70/ANI26 to P74/ANI30 Pins						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						50		260		4		Figure 4-41. Block Diagram of P70						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						51		262		4		Figure 4-42. Block Diagram of P71						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						52		264		4		Figure 4-43. Block Diagram of P72						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						53		265		4		Figure 4-44. Block Diagram of P73						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						54		266		4		Figure 4-45. Block Diagram of P74						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						55		271		4		Table 4-14. Setting
 Functions of P80/ANI2/ANO0 Pin						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						56		272		4		Figure 4-16. Block Diagram of P33 and P34
Figure 4-49. Block Diagram of P80
Figure 4-50. Block Diagram of P81
Figure 4-51. Block Diagram of P82
Figure 4-52. Block Diagram of P83
P83
Figure 4-53. Block Diagram of P84
Figure 4-54. Block Diagram of P85
Figure 4-55. Block Diagram of P86
Figure 4-56. Block Diagram of P87
Figure 4-57. Block Diagram of P90 to P97
Figure 4-58. Block Diagram of P100 to P105				(NAND circuit : Schmitt)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						57		277		4		Figure 4-54. 
Block Diagram of P85						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						58		283		4		4.2.10 Port 10		Reset signal generation sets this port to analog input mode.		Reset signal generation sets P100 to P105 to analog input mode and P106 to P107 to input mode.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						59		290		4		Figure 4-61. Block Diagram of P120						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						60		293		4		Figure 4-64. 
Block Diagram of P125						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						61		297		4		Figure 4-67. Block 
Diagram of P137						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						62		307		4		4.3 Registers 
Controlling Port Function		・ Port input threshold control register (PITHLxx)
・ Port output slew rate select registers (PSRSEL)		・ Port input threshold control registers (PITHLxx)
・ Port output slew rate select register (PSRSEL)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						63		327		4		4.3.7 A/D port configuration register (ADPC)		Cautions　2. Set the channel used for D/A conversion or comparator to the input mode by using port mode
                  registers 3, 8 (PM3, PM8).		Cautions　2. Set the channel used for D/A conversion or comparator to the input mode by using port mode
                  register 8 (PM8).		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						64		328		4		4.3.8 Port input threshold control registers (PITHL1, PITHL3 to PITHL7, PITHL10, PITHL12, PITHL15)		4.3.8 Port input threshold control register (PITHL1, PITHL3 to PITHL7, PITHL10, PITHL12, PITHL15)		4.3.8 Port input threshold control registers (PITHL1, PITHL3 to PITHL7, PITHL10, PITHL12, PITHL15)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						65		334		4		4.3.13 Peripheral I/O redirection register 4 (PIOR4)		This register is used to specify whether to enable or disable the peripheral I/O redirect function.
PIOR4 enables or disables redirection of the serial communication functions; that is, it specifies which I/O port is
assigned to each serial data I/O pin of CAN, serial data I/O pin of LIN, serial data I/O pin of the serial array unit, clock
I/O pin, and slave select input pin.
This register can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.		This register is used to specify whether to enable or disable the peripheral I/O redirect function.
PIOR4 enables or disables redirection of the serial communication functions; that is, it specifies which I/O port is
assigned to each serial data I/O pin of CAN, serial data I/O pin of LIN, serial data I/O pin of the serial array unit, clock
I/O pin, and slave select input pin.
This register can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.
Bit 7 is read-only. The other bits can be read or written to.

		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						66		340		4		4.3.18 Port output slew rate register (PSRSEL)
Figure 4-91. Format of Port Output Slew Rate Register (PSRSEL)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						67		345		4		Figure 4-96. 
Port Mode Select Register (PMS)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						68		347		4		4.4.4 Connecting to external device with different potential (3 V)		4.4.4 Connecting to external device with different potential (3 V)
  It is possible to connect to an external device with a different potential (3 V) by changing EVDD to accord with the power
supply of the connected device. In products in which EVDD cannot be specified independently or if EVDD cannot be
changed to accord with the power supply of the connected device for some reason, I/O connection with an external device
operating on 3 V when the system is operating on VDD = 4.0 V to 5.5 V is still possible via the serial interface by using
ports 1, 6, 7, and 12.
  Regarding inputs, CMOS/TTL switching is possible on a bit-by-bit basis by the port input mode registers 1 and 7 (PIM1,
PIM7).
  Moreover, regarding outputs, different potentials can be supported by switching the output buffer to the N-ch open-drain
(EVDD tolerance) by the port output mode registers 1, 6, 7, and 12 (POM1, POM6, POM7, and POM12).		4.4.4 Connecting to external device with different potential (3 V)
  Ports 1, 6, 7, and 12 are possible to connect an external device operating on a different potential (3 V) when operating
at VDD = 4.0 V to 5.5 V by switching I/O buffers with the port input mode register (PIMxx) and port output mode register (POMxx).
  When receiving input from an external device with a different potential (3 V), set the port input mode registers 1 and 7 (PIM1,
PIM7) on a bit-by-bit basis to enable normal input(CMOS)/TTL input buffer switching.
  When outputting data to an external device with a different potential (3 V), set the port output mode registers 1, 6, 7,
and 12 (POM1, POM6, POM7, and POM12) on a bit-by-bit basis to enable switching the output buffer to the N-ch open-drain,
it is possible to cope with different potentials.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						69		349		4		Table 4-29. Settings of Port Mode Register and Output Latch When Using Alternate Function (1/8)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						70		349       
～
359		4		Table 4-29. Settings of Port Mode Register and Output Latch When Using Alternate Function (1/8)
～
Table 4-29. Settings of Port Mode Register and Output Latch When Using Alternate Function (8/8)		Remarks 1. 　×:           Don't care
　　　　　　　　　　PIORxx: Peripheral I/O redirection register
　　　　　　　　　　POMxx:  Port output mode register
　　　　　　　　　　PMCxx:  Port mode control register
　　　　　　　　　　PMxx:    Port mode register
　　　　　　　　　　Pxx:       Port output latch
 　　　　　　　2.  The relationship between pins and their alternate functions shown in this table indicates the relationship
　　　　　　　　　　when a 100-pin product is used. In other products, alternate functions might be assigned to different
　　　　　　　　　　pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.
　　　　　　　 3.  Functions in parentheses in the above table can be assigned via settings in the peripheral I/O
                       redirection register (PIOR).
(The notes are described after the last table.)		Remarks 1. 　×:              Don't care
　　　　　　　　　　PIORxx:    Peripheral I/O redirection register
　　　　　　　　　　POMxx:     Port output mode register
　　　　　　　　　　PMCxx:     Port mode control register
　　　　　　　　　　PMxx:       Port mode register
　　　　　　　　　　Pxx:          Port output latch
　　　　　　　　　　PIMxx：    Port input mode register
　　　　　　　　　　PITHLxx：Port input threshold control register
 　　　　　　　2.  The relationship between pins and their alternate functions shown in this table indicates the relationship
　　　　　　　　　　when a 100-pin product is used. In other products, alternate functions might be assigned to different
　　　　　　　　　　pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.
　　　　　　　 3.  Functions in parentheses in the above table can be assigned via settings in the peripheral I/O
                       redirection register (PIOR).		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						71		351		4		Table 4-29. 
Settings of Port Mode Register and Output Latch When Using Alternate Function (3/8)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						72		351       
355
357		4		Table 4-29. Settings of Port Mode Register and Output Latch When Using Alternate Function (3/8)		Table 4-29. Settings of Port Mode Register and Output Latch When Using Alternate Function (3/8)
　P33/ANI00　
　P34/ANI01　
Table 4-29. Settings of Port Mode Register and Output Latch When Using Alternate Function (6/8)
　P80/ANI02　
　P81/ANI03　
Table 4-29. Settings of Port Mode Register and Output Latch When Using Alternate Function (7/8)　
　P82/ANI04　
　P83/ANI05　
　P84/ANI06　
　P85/ANI07　
　P86/ANI08　
　P87/ANI09　		Table 4-29. Settings of Port Mode Register and Output Latch When Using Alternate Function (3/8)
　P33/ANI0
　P34/ANI1
Table 4-29. Settings of Port Mode Register and Output Latch When Using Alternate Function (6/8)
　P80/ANI2
　P81/ANI3
Table 4-29. Settings of Port Mode Register and Output Latch When Using Alternate Function (7/8)　
　P82/ANI4
　P83/ANI5
　P84/ANI6
　P85/ANI7
　P86/ANI8
　P87/ANI9		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						73		352		4		Table 4-29. 
Settings of Port Mode Register and Output Latch When Using Alternate Function (4/8)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18








						74		361		4		4.6.2 Notes on specifying the pin settings		    For an output pin to which multiple functions are assigned, the output of the unused alternate functions must be set to
its initial state so as to prevent conflicting outputs. This also applies to the functions assigned by using the peripheral I/O
redirection register (PIOR). For details about the alternate function output, see 4.5 Settings of Port Mode Register and
Output Latch When Using Alternate Function.
    No specific setting is required for input pins because the output of their alternate functions is disabled (the buffer output
is Hi-Z).
    Disabling the unused functions, including blocks that are only used for input or do not have I/O, is recommended for
lower power consumption.		    For an output pin to which multiple functions are assigned, the output of the unused alternate functions must be set to
its initial state so as to prevent conflicting outputs. This also applies to the functions assigned by using the peripheral I/O
redirection register (PIOR). For details about the alternate function output, see 4.5 Settings of Port Mode Register and
Output Latch When Using Alternate Function.
    No specific setting is required for input pins because the output of their alternate functions is disabled (the buffer output
is Hi-Z).
    Disabling the unused functions, including blocks that are only used for input or do not have I/O, is recommended for
lower power consumption.
Cautions 1. The input buffer is enabled even if the pin is operating as an output when the N-ch
                   open drain output mode is selected by the corresponding bit in the port output mode register (POMxx). 
                   This may cause a through-current flowing through when the voltage level on this pin is intermediate.

               2. When the pin is set to TTL input buffer by the corresponding bit in the port input
                   mode register (PIMxx) and is driven with high level, a through current may flow through the 
                   pin due to the configuration of the TTL input buffer. When transitioning to standby mode, 
                   It is recommended to set the pins to low to reduce current consumption.		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						75		364		5		(4)
 Low-speed on-chip oscillator (Low-speed OCO)		This circuit oscillates a clock of fIL = 15 kHz (TYP.).
The low-speed on-chip oscillator clock can be used as the CPU/peripheral hardware clock.
Only the following hardware circuits operate by the low-speed on-chip oscillator clock.
・ Clock monitor (fIL)
・ Timer RJ (fIL and fSL)
・ Timer RD (fSL)
・ Clock output/buzzer output control circuit (fSL)


This circuit operates when at least bit 4 in the operation speed mode control register (OSMC) or bit 6 in the clock
select register (SELLOSC) is 1. When stopping the oscillation of the low-speed on-chip oscillator, set the
WUTMMCK0 and SELLOSC bits to 0.

Remark  fX     : X1 clock oscillation frequency
               fIH   : High-speed on-chip oscillator clock frequency (64 MHz max.) Note
               fEX   : External main system clock frequency


               fXT   : XT1 clock oscillation frequency
               fEXS : External subsystem clock frequency


               fIL    : Low-speed on-chip oscillator clock frequency
               fSL   : Subsystem/low-speed on-chip oscillator select clock frequency
               fPLL  : PLL clock frequency (64 MHz max.) Notes 2 and 3
               fMP   : Main/PLL select clock frequency (64 MHz max.)		This circuit oscillates a clock of fIL = 15 kHz (TYP.).
The low-speed on-chip oscillator clock can be used as the CPU/peripheral hardware clock.
Only the following hardware circuits operate by the low-speed on-chip oscillator clock.
・ Clock monitor (fIL)
・ Timer RJ (fIL and fSL)
・ Timer RD (fSL)
・ Clock output/buzzer output control circuit (fSL)
・ Channel 1 of Timer Array Unit 0 (fIL)

This circuit operates when at least bit 4 in the operation speed mode control register (OSMC) or bit 0 in the clock
select register (CKSEL) is 1. When stopping the oscillation of the low-speed on-chip oscillator, set the
WUTMMCK0 and SELLOSC bits to 0.

Remark  fX     : X1 clock oscillation frequency
               fIH    : High-speed on-chip oscillator clock frequency (64 MHz max.) Note 1,3
               fEX    : External main system clock frequency
               fMX   :  High-speed system clock frequency
               fMAIN:　Main system clock frequency
               fXT    : XT1 clock oscillation frequency
               fEXS  : External subsystem clock frequency
               fSUB : Subsystem clock frequency
               fCLK : CPU/peripheral hardware clock frequency
               fIL    : Low-speed on-chip oscillator clock frequency
               fSL   : Subsystem/low-speed on-chip oscillator select clock frequency
               fPLL : PLL clock frequency (64 MHz max.) Notes 2 , 3
               fMP  : Main/PLL select clock frequency (64 MHz max.)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						76		366		5		Figure 5-1. Block Diagram of Clock Generator						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17


						77		370		5		Figure 5-3. Format of Clock Operation Mode Control Register (CMC)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						78		374		5		5.3.3 
Clock Operation Status Control Register (CSC)		6. The setting of the flags of the register to stop clock oscillation (invalidate the external
    clock input) and the condition before clock oscillation is to be stopped are as Table
    5-2.		6. The setting of the flags of the register to stop clock oscillation (invalidate the external
    clock input) and the condition before clock oscillation is to be stopped are as Table
    5-2. Before stopping the clock oscillation, check the conditions.		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						79		379		5		Figure 5-8. Format of Peripheral Enable Register 0 (PER0) (1/3)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						80		380		5		Figure 5-9. Format of Peripheral Enable Register 0 (PER0) (2/3)
						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						81		381		5		Figure 5-10. Format of Peripheral Enable Register 0 (PER0) (3/3)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						82		382		5		Figure 5-11. Format of Peripheral Enable Register 1 (PER1) (1/2)		Symbol <6>		Symbol 6		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						83		385		5		Figure 5-14. 
Format of Operation Speed Mode Control Register (OSMC)		Note    To stop the low-speed on-chip oscillator, set bit 4 (WUTMMCK0) to 0 and bit 1 (SELLOSC) of
           the clock select register (CKSEL) to 0.		Note     To stop the low-speed on-chip oscillator, set bit 4 (WUTMMCK0) to 0 and bit 0 (SELLOSC) of
            the clock select register (CKSEL) to 0.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						84		387		5		5.3.9
 High-Speed On-Chip Oscillator Trimming Register (HIOTRM)						Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						85		390		5		Figure 5-19. Format of Clock Select Register (CKSEL)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						86		390		5		Figure 5-19. Format of Clock Select Register (CKSEL)		Notes 1. When FRQSEL4 = 1 in the user option byte (000C2H/020C2H) and PLLDIV1 = 1 (fPLL > 32
　　　　　　　MHz) in the PLLCTL register, set the TRD_CKSEL bit to 0.
　　　　　　　When FRQSEL4 = 1 in the user option byte (000C2H/020C2H) or PLLDIV1 = 1 (fPLL > 32
　　　　　　　MHz) in the PLLCTL register, the timer RD clock becomes fMP.		Notes 1. When FRQSEL4 = 1 in the user option byte (000C2H/020C2H) or PLLDIV1 = 1 (fPLL > 32
　　　　　　　MHz) in the PLLCTL register, set the TRD_CKSEL bit to 0.
　　　　　　　When FRQSEL4 = 1 in the user option byte (000C2H/020C2H) or PLLDIV1 = 1 (fPLL > 32
　　　　　　　MHz) in the PLLCTL register, the timer RD clock becomes fMP.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						87		392		5		Figure 5-20. 
Format of PLL Control Register (PLLCTL)						Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						88		394		5		Figure 5-22. Format of fMP Clock Division Register (MDIV)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						89		395		5		5.4.1 X1 Oscillator


5.4.2 XT1 Oscillator		When the pins are not even used as input port pins, see 2.3 Processing of Unused Pins.


When the pins are not even used as input port pins, see 2.3 Processing of Unused Pins.		When the pins are not even used as input port pins, see 2.3 Recommended Connection of Unused Pins.


When the pins are not even used as input port pins, see 2.3 Recommended Connection of Unused Pins.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						90		405		5		5.6.3 
Example of Setting XT1 Oscillator		<1> The RTCLPC bit in the OSMC register can be used to enable or disable supply of the clock to the peripheral functions
       in STOP mode or HALT mode while sub/low-speed on-chip oscillator selection clock is selected as CPU clock.
       When RTCLPC = 0, the supply of the subsystem/low-speed on-chip oscillator select clock to peripheral functions is
       enabled. When RTCLPC = 1, the supply of the subsystem/low-speed on-chip oscillator select clock to peripheral
       functions except for the real-time clock is stopped.		<1> The RTCLPC bit in the OSMC register can be used to enable or disable supply of the clock to the peripheral functions
        in STOP mode or HALT mode while sub/low-speed on-chip oscillator selection clock is selected as CPU clock.
        When RTCLPC = 0, the supply of the subsystem/low-speed on-chip oscillator select clock to peripheral functions is
        enabled. When RTCLPC = 1, the supply of the subsystem/low-speed on-chip oscillator select clock to peripheral
        functions is stopped.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						91		409		5		Figure 5-27. CPU Clock Status Transition Diagram						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						92		413      





414		5		Table 5-3. Changing CPU Clock (1/7)




Table 5-3. Changing CPU Clock (2/7)		Stopping the high-speed on-
chip oscillator (HIOSTOP = 1)
can reduce the operating
current.


X1 oscillation can be stopped.
(MSTOP = 1)		Stopping the high-speed on-
chip oscillator (HIOSTOP = 1)
can reduce the operating
current after checking that
the CPU clock is changed to 
the clock indicated by ”After Change” in the table.

X1 oscillation can be stopped
(MSTOP = 1) after checking that
the CPU clock is changed to 
the clock indicated by ”After Change” in the table.		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						93		422		5		5.6.9 Conditions 
Before Clock Oscillation Is Stopped		     The following lists the register flag settings for stopping the clock oscillation (disabling external clock input) and
   conditions before the clock oscillation is stopped.		     The following lists the register flag settings for stopping the clock oscillation (disabling external clock input) and
   conditions before the clock oscillation is stopped.
   Before stopping the clock oscillation, check the conditions.		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						94		426		6		6.1.1 Independent channel operation function						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						95		433		6		Figure 6-2. 
Entire Configuration of Timer Array Unit 1 (Example: Groups B, C, and D)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						96		438		6		6.2.2 Timer data register mn (TDRmn)		In addition, for the TDRm1 and TDRm3 registers, while in the 8-bit timer mode (when the SPLIT bits of timer mode
registers 01 and 03 (TMRm1, TMRm3) are 1),		In addition, for the TDRm1 and TDRm3 registers, while in the 8-bit timer mode (when the SPLITm1, SPLITm3 bits of
timer mode registers m1 and m3 (TMRm1, TMRm3) are 1),		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						97		440		6		6.3.1 Peripheral enable register 0 (PER0)

Figure 6-10. Format of Peripheral Enable Register 0 (PER0)		This registers is used to enable or disable supplying the clock to the peripheral hardware.		This register is used to enable or disable supplying the clock to the peripheral hardware.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						98		445		6		Figure 6-13. Format of Timer Mode Register mn (TMRmn) (1/4)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						99		448		6		Figure 6-13. Format of Timer Mode Register mn (TMRmn) (4/4)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18







						100		450		6		6.3.4 Timer 
status register mn (TSRmn)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						101		451		6		6.3.5 Timer channel 
enable status register m (TEm)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						102		453		6		Figure 6-17. 
Format of Timer Channel Stop Register m (TTm)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						103		458		6		6.3.12 Timer output register m (TOm)		6.3.12 Timer output register m (TOm)
    The TOm register is a buffer register of timer output of each channel.
    The value of each bit in this register is output from the timer output pin (TOmn) of each channel.
    The TOmn bit oh this register can be rewritten by software only when timer output is disabled (TOEmn = 0). When timer
output is enabled (TOEmn = 1), rewriting this register by software is ignored, and the value is changed only by the timer
operation.		6.3.12 Timer output register m (TOm)
    The TOm register is a buffer register of timer output of each channel.
    The value of each bit in this register is output from the timer output pin (TOmn) of each channel.
    The TOmn bit of this register can be rewritten by software only when timer output is disabled (TOEmn = 0). When timer
output is enabled (TOEmn = 1), rewriting this register by software is ignored, and the value is changed only by the timer
operation.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						104		460		6		Figure 6-24. Format of Timer Output Mode Register m (TOMm)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						105		462      
463		6		Figure 6-25. Format of Noise Filter Enable Register 1, 2 (NFEN1, NFEN2) (1/2)

Figure 6-25. Format of Noise Filter Enable Register 1, 2 (NFEN1, NFEN2) (2/2)		Figure 6-25. Format of Noise Filter Enable Register 1 (NFEN1) (1/2)





Figure 6-25. Format of Noise Filter Enable Register 2 (NFEN2) (2/2)		Figure 6-25. Format of Noise Filter Enable Register 1, 2 (NFEN1, NFEN2) (1/2)





Figure 6-25. Format of Noise Filter Enable Register 1, 2 (NFEN1, NFEN2) (2/2)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						106		468		6		6.4.1 Basic rules of simultaneous channel operation function		(13) Timer mode register m0 (TMRm0) has no master bit (it is fixed as “0”). However, as channel 0 is the highest channel,
      it can be used as a master channel during simultaneous operation.		(13) CKm2/CKm3 cannot be selected while channels are operating simultaneously, because the operating clocks of master 
        channels and slave channels have to be synchronized.
(14) Timer mode register m0 (TMRm0) has no master bit (it is fixed as “0”). However, as channel 0 is the highest channel, 
       it can be used as a master channel during simultaneous operation.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						107		470		6		6.4.2 
Basic rules of 8-bit timer operation function (channels 1 and 3 only)		(2) When using 8-bit timers, set the SPLIT bit of timer mode register mn (TMRmn) to 1.		(2) When using 8-bit timers, set the SPLITmn bit of timer mode register mn (TMRmn) to 1.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						108		474 
      
475

476

477

478		6		6.5.3 Operation of counter		(1) Start timing in interval timer mode

(2) Start timing in event counter mode

(3) Start timing in capture mode

(4) Start timing in one-count mode

(5) Start timing in capture & one-count mode (when high-level width is measured)
		(1) Operation of interval timer mode

(2) Operation of event counter mode

(3) Operation of capture mode (input pulse interval measurement)

(4) Operation of one-count mode

(5) Operation of capture & one-count mode (high-level width measurement)
		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						109		474 
      
475

477

478		6		Figure 6-29

Figure 6-30

Figure 6-32

Figure 6-33
		Figure 6-29. Start Timing (In Interval Timer Mode)

Figure 6-30. Start Timing (In Event Counter Mode)

Figure 6-32. Start Timing (In One-count Mode)

Figure 6-33. Start Timing (In Capture & One-count Mode)		Figure 6-29. Operation Timing (In Interval Timer Mode)

Figure 6-30. Operation Timing (In Event Counter Mode)

Figure 6-32. Operation Timing (In One-count Mode)

Figure 6-33. Operation Timing (In Capture & One-count Mode : High-level Width Measurement)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						110		476		6		Figure 6-31. 
Operation Timing (In Capture Mode : Input Pulse Interval Measurement)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						111		478		6		Figure 6-33. 
Start Timing (In Capture & One-count Mode)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						112		479		6		6.6.1 TOmn pin output circuit configuration		The following describes the TOmn pin output circuit.

<1> When TOMmn = 0 (master channel output mode), the set value of timer output level register m (TOLm) is
　　　　ignored and only INTTM0p (slave channel timer interrupt) is transmitted to timer output register m (TOm).
<2> When TOMmn = 1 (slave channel output mode), both INTTMmn (master channel timer interrupt) and INTTM0p
　　　　(slave channel timer interrupt) are transmitted to the TOm register.
　　　　At this time, the TOLm register becomes valid and the signals are controlled as follows:
　
　　　　　　　When TOLmn = 0: Forward operation (INTTMmn → set, INTTM0p → reset)
　　　　　　　When TOLmn = 1: Reverse operation (INTTMmn → reset, INTTM0p → set)

　　　When INTTMmn and INTTM0p are simultaneously generated, (0% output of PWM), INTTM0p (reset signal)
　　　takes priority, and INTTMmn (set signal) is masked.
<3> While timer output is enabled (TOEmn = 1), INTTMmn (master channel timer interrupt) and INTTM0p (slave
　　　channel timer interrupt) are transmitted to the TOm register. Writing to the TOm register (TOmn write signal)
　　　becomes invalid.
　　　When TOEmn = 1, the TOmn pin output never changes with signals other than interrupt signals.
　　　To initialize the TOmn pin output level, it is necessary to set timer operation is stopped (TOEmn = 0) and to
　　　write a value to the TOm register.
<4> While timer output is disabled (TOEmn = 0), writing to the TOmn bit to the target channel (TOmn write signal)
　　　　becomes valid. When timer output is disabled (TOEmn = 0), neither INTTMmn (master channel timer interrupt)
　　　　nor INTTM0p (slave channel timer interrupt) is transmitted to the TOm register.
<5> The TOm register can always be read, and the TOmn pin output level can be checked.		The following describes the TOmn pin output circuit.

<1> When TOMmn = 0 (master channel output mode), the set value of timer output level register m (TOLm) is
　　　　ignored and only INTTMmp (slave channel timer interrupt) is transmitted to timer output register m (TOm).
<2> When TOMmn = 1 (slave channel output mode), both INTTMmn (master channel timer interrupt) and INTTMmp
　　　　(slave channel timer interrupt) are transmitted to the TOm register.
　　　　At this time, the TOLm register becomes valid and the signals are controlled as follows:
　
　　　　　　　When TOLmn = 0: Forward operation (INTTMmn → set, INTTMmp → reset)
　　　　　　　When TOLmn = 1: Reverse operation (INTTMmn → reset, INTTMmp → set)

　　　When INTTMmn and INTTMmp are simultaneously generated, (0% output of PWM), INTTMmp (reset signal)
　　　takes priority, and INTTMmn (set signal) is masked.
<3> While timer output is enabled (TOEmn = 1), INTTMmn (master channel timer interrupt) and INTTMmp (slave
　　　channel timer interrupt) are transmitted to the TOm register. Writing to the TOm register (TOmn write signal)
　　　becomes invalid.
　　　When TOEmn = 1, the TOmn pin output never changes with signals other than interrupt signals.
　　　To initialize the TOmn pin output level, it is necessary to set timer operation is stopped (TOEmn = 0) and to
　　　write a value to the TOm register.
<4> While timer output is disabled (TOEmn = 0), writing to the TOmn bit to the target channel (TOmn write signal)
　　　　becomes valid. When timer output is disabled (TOEmn = 0), neither INTTMmn (master channel timer interrupt)
　　　　nor INTTMmp (slave channel timer interrupt) is transmitted to the TOm register.
<5> The TOm register can always be read, and the TOmn pin output level can be checked.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18








						113		483		6		6.6.3 Cautions on Channel Output Operation
(2) Default level of TOmn pin and output level after timer operation start
(b) When operation starts with slave channel output mode (TOMmp = 1) setting (PWM output))						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						114		486		6		Figure 6-40. 
Example of TO0n Bit Collective Manipulation						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						115		486		6		Figure 6-41. TO0n Pin Statuses by Collective Manipulation of TO0n Bit						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						116		487		6		6.6.5 Timer Interrupt
 and TOmn Pin Output at Operation Start		    In the interval timer mode or capture mode, the MDmn0 bit in timer mode register mn (TMRmn) sets whether or not to
generate a timer interrupt at count start.
    When MDmn0 is set to 1, the count operation start timing can be known by the timer interrupt (INTTMmn) generation.
    In the other modes, neither timer interrupt at count operation start nor TOmn output is controlled.
    Figures 6-36 show operation examples when the interval timer mode (TOEmn = 1, TOMmn = 0) is set.		    In the interval timer mode or capture mode, the MDmn0 bit in timer mode register mn (TMRmn) sets whether or not to
generate a timer interrupt at count start.
    When MDmn0 is set to 1, the count operation start timing can be known by the timer interrupt (INTTMmn) generation.
    In the other modes, neither timer interrupt at count operation start nor TOmn output is controlled.
    Figure 6-42 show operation examples when the interval timer mode (TOEmn = 1, TOMmn = 0) is set.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						117		490		6		Figure 6-45. Example of Set Contents of Registers During Operation as Interval Timer/Square Wave Output (1/2)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18















						118		494		6		Figure 6-47. Block Diagram of Operation as External Event Counter						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						119		498		6		Figure 6-50. Operation Procedure When External Event Counter Function Is Used						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						120		499		6		6.7.3 Operation 
as frequency divider

















						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						121		499		6		Figure 6-51. Block Diagram of Operation as Frequency Divider						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						122		500		6		Figure 6-52. Example of Basic Timing of Operation as Frequency Divider (MDmn0 = 1)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18







						123		501		6		Figure 6-53. Example of Set Contents of Registers During Operation as Frequency Divider						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						124		501		6		Figure 6-53. Example of Set Contents of Registers During Operation as Frequency Divider						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						125		502		6		Figure 6-54. 
Operation Procedure When Frequency Divider Function Is Used						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						126		503		6		Figure 6-55. Block Diagram of Operation as Input Pulse Interval Measurement						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14


						127		507		6		Figure 6-58. Operation Procedure When Input Pulse Interval Measurement Function Is Used						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						128		509		6		Figure 6-59. Block Diagram of Operation as Input Signal High-/Low-Level Width Measurement						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14


						129		512		6		Figure 6-62. Operation Procedure When Input Signal High-/Low-Level Width Measurement Function Is Used						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						130		513		6		Figure 6-63. Block Diagram of Operation as Delay Counter						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14


						131		515		6		Figure 6-65. 
Example of Set Contents of Registers to Delay Counter (1/2)
(a) Timer mode register mn (TMRmn)		Setting of SPLITmn bit (channels 1, 3)
  1: 8-bit timer mode		Setting of SPLITmn bit (channels 1, 3)
  0: 16-bit timer mode
  1: 8-bit timer mode		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						132		517		6		Figure 6-66. Operation Procedure When Delay Counter Function Is Used						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						133		519		6		Figure 6-67. Block Diagram of Operation as One-Shot Pulse Output Function						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14


						134		524		6		Figure 6-71. Operation Procedure of One-Shot Pulse Output Function (1/2)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						135		525		6		Figure 6-71. Operation Procedure of One-Shot Pulse Output Function (2/2)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						136		542		6		6.9.1 Cautions When Using Timer output		(1) When the PCLK (not divided) is selected as the operating clock for the timer array unit and TDRnm (n = 0, 1; m = 0
      to 7) are set to 0000H, an interrupt signal from the timer array unit is fixed to high, and an interrupt request cannot
      be detected.
      To use this setting, the interrupt function should be masked.		(1) When the fCLK (not divided) is selected as the operating clock for the timer array unit and TDRnm (n = 0, 1; m = 0
      to 7) are set to 0000H, an interrupt signal from the timer array unit is fixed to high, and an interrupt request cannot
      be detected.
      To use this setting, the interrupt function should be masked.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						137		545				Table 7-3. Timer RJ 
Register Configuration						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						138		547		7		7.3.2 Operation speed mode control register (OSMC)
Figure 7-3. Format of Operation Speed Mode Control Register (OSMC)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						139		549		7		7.3.5 Timer RJ Control Register 0 (TRJCR0)		7.3.5 Timer RJ Control Register 0 (TRJCR0)		7.3.5 Timer RJ Control Register 0 (TRJCR0)
　The TRJCR0 register is used to start or stop count operation and indicates the status of timer RJ.
　The TRJCR0 register needs to be set by an 8-bit memory manipulation instruction.
    Reset signal generation clears this register to 00H.		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						140		551		7		7.3.6 Timer RJ I/O Control Register 0 (TRJIOC0)		7.3.6 Timer RJ I/O Control Register 0 (TRJIOC0)		7.3.6 Timer RJ I/O Control Register 0 (TRJIOC0)
    The TRJIOC0 register  is used to the input/output of timer RJ.
    The TRJIOC0 register needs to be set by a 1-bit or 8-bit memory manipulation instruction.
    Reset signal generation clears this register to 00H.		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						141		553		7		7.3.7 Timer RJ Mode Register 0 (TRJMR0)		7.3.7 Timer RJ Mode Register 0 (TRJMR0)		7.3.7 Timer RJ Mode Register 0 (TRJMR0)
    The TRJMR0 register  is used to the operating mode of timer RJ.
    The TRJMR0 register needs to be set  by a 1-bit or 8-bit memory manipulation instruction.
    Reset signal generation clears this register to 00H.		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						142		554		7		7.3.8 Timer RJ Event Pin Select Register 0 (TRJISR0)		7.3.8 Timer RJ Event Pin Select Register 0 (TRJISR0)		7.3.8 Timer RJ Event Pin Select Register 0 (TRJISR0)
    The TRJISR0 register  is used to the timer for controlling the event count period and sets the polarity in event
    counter mode.
    The TRJISR0 register needs to be set  by a 1-bit or 8-bit memory manipulation instruction.
    Reset signal generation clears this register to 00H.		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						143		557		7		Figure 7-12. Operation Example in Timer Mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						144		558		7		Figure 7-13. 
Operation Example in Pulse Output Mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						145		559		7		Figure 7-14. Operation Example 1 in Event Counter Mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						146		561		7		Figure 7-16. Operation Example in Pulse Width Measurement Mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

						147		562		7		Figure 7-17. Operation Example in Pulse Period Measurement Mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						148		563		7		Table 7-7. TRJIO0 Pin Setting						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						149		570		8		Figure 8-2. Format of Peripheral Enable Register 1 (PER1)		3. When selecting fIF (64 MHz or 48 MHz) as the count source, set fCLK to fIH. When
    selecting fPLL (over 32 MHz) as the count source, set fCLK to fPLL. When selecting fSUB
    or fIL as the count source to access the timer RD-related registers, set fCLK to fSUB or
    fIL, respectively.		3. When selecting fIH (64 MHz or 48 MHz) as the count source, set fCLK to fIH. When
    selecting fPLL (over 32 MHz) as the count source, set fCLK to fPLL. When selecting fSUB
    or fIL as the count source to access the timer RD-related registers, set fCLK to fSUB or
    fIL, respectively.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						150		571		8		Figure 8-3. 
Format of Clock Select Register (CKSEL)		Notes   1. When FRQSEL4 = 1 in the user option byte (000C2H/020C2H) and PLLDIV1 = 1
　　          (fPLL > 32 MHz) in the PLLCTL register, set the TRD_CKSEL bit to 0.
		Notes   1. When FRQSEL4 = 1 in the user option byte (000C2H/020C2H) or PLLDIV1 = 1
　            　(fPLL > 32 MHz) in the PLLCTL register, set the TRD_CKSEL bit to 0.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						151		588		8		Figure 8-19. Format of Timer RD Control Register i (TRDCRi)(i=0,1) [Complementary PWM Mode]						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						152		596		8		Figure 8-27. Format of Timer RD Interrupt Enable Register i (TRDIERi) (i = 0 or 1)		Interrupt (OVI) by bits OVF and UDF disabled
Interrupt (OVI) by bits OVF and UDF enabled

Interrupt (IMID) by the IMFD bit is disabled
Interrupt (IMID) by the IMFD bit is enabled

Interrupt (IMIC) by the IMFC bit is disabled
Interrupt (IMIC) by the IMFC bit is enabled

Interrupt (IMIB) by the IMFB bit is disabled
Interrupt (IMIB) by the IMFB bit is enabled

Interrupt (IMIA) by the IMFA bit is disabled
Interrupt (IMIA) by the IMFA bit is enabled
		Interrupt by bits OVF and UDF disabled
Interrupt by bits OVF and UDF enabled

Interrupt by the IMFD bit is disabled
Interrupt by the IMFD bit is enabled

Interrupt by the IMFC bit is disabled
Interrupt by the IMFC bit is enabled

Interrupt by the IMFB bit is disabled
Interrupt by the IMFB bit is enabled

Interrupt by the IMFA bit is disabled
Interrupt by the IMFA bit is enabled
		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						153		600		8		Figure 8-30. 
Format of Timer RD Counter 0 (TRD0) [Reset Synchronous PWM Mode and PWM3 Mode]						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						154		601		8		Figure 8-31. 
Format of Timer RD Counter 0 (TRD0)[Complementary PWM Mode (TRD0)]

Figure 8-32. 
Format of Timer RD Counter 1 (TRD1)[Complementary PWM Mode (TRD1)]						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						155		615		8		Figure 8-40. 
Count Source Block Diagram		Notes 1.　fIH cannot be selected when it is 64 MHz or 48 MHz. fPLL can be selected when it is over 32 MHz.
          2. With this setting, select fCLK as the timer RD operating clock (fTRD).
Remark 　i = 0 or 1
　　　　　　　TCK0 to TCK2, CKEG0, CKEG1: Bits in TRDCRi register
　　　　　　　STCLK: Bit in TRDFCR register
　　　　　　　FREQSEL4: Bit in user option byte (000C2H/020C2H)
　　　　　　　MCM0: Bit in CKC register
　　　　　　　SELPLL: Bit in PLLCTL register
　　　　　　　PLLDIV1: Bit in PLLCTL register
　　　　　　　SELPLLS: Bit in PLLSTS register
　　　　　　　SELLOSC: Bit in CKSEL register
　　　　　　　TDC_CKSEL: Bit in CKSEL register		Notes 1.  fIH can be selected even when it is 64 MHz or 48 MHz. fPLL can be selected when it is over 32 MHz.
          2. With this setting, select fCLK as the timer RD operating clock (fTRD).
Remark i = 0 or 1
              TCK0 to TCK2, CKEG0, CKEG1: Bits in TRDCRi register
              STCLK: Bit in TRDFCR register
              FRQSEL4: Bit in user option byte (000C2H/020C2H)
              MCM0: Bit in CKC register
              SELPLL: Bit in PLLCTL register
              PLLDIV1: Bit in PLLCTL register
              SELPLLS: Bit in PLLSTS register
              SELLOSC: Bit in CKSEL register
              TRD_CKSEL: Bit in CKSEL register		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						156		625		8		Table 8-14. Input Capture Function Specifications						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						157		630		8		Figure 8-49.
 Operation Example of Output Compare Function						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						158		650		8		8.5.4  Input Capture Function		・ In input capture mode, an input capture interrupt request for the active edge of the TRDIOji input is also generated
    when the TRDTSTARTi bit in the TRDSTR register is 0 (count stops) if the edge selected by bits TRDIOj0 and TRDIOj1
    in the TRDIORji register is input to the TRDIOji pin (i = 0 or 1; j = A, B, C, or D). Set the pulse width of the input capture
    signal to three or more cycles of the timer RD operating clock (fTRD).		・ In input capture mode, an input capture interrupt request for the active edge of the TRDIOji input is also generated
    when the TSTARTi bit in the TRDSTR register is 0 (count stops) if the edge selected by bits TRDIOj0 and TRDIOj1
    in the TRDIORji register is input to the TRDIOji pin (i = 0 or 1; j = A, B, C, or D). Set the pulse width of the input capture
    signal to three or more cycles of the timer RD operating clock (fTRD).		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						159		659		9		Figure 9-2. Format of Peripheral Enable Register 0 (PER0)		Cautions 1. When using the real-time clock, first set the RTCEN bit to 1, while oscillation of the
            input clock (fRTC) is stable. If RTCEN = 0, writing to a control register of the real-time
            clock is ignored, and, even if the register is read, only the default value is read (except
            for the operation speed mode control register (OSMC), timer input select registers 1
            and 2 (TIS1 and TIS2), and RTC clock select register (RTCCL).
         2. Clock supply to peripheral functions other than the real-time clock can be stopped in
            HALT mode when the subsystem/low-speed on-chip oscillator select clock is used, by
            setting the RTCLPC bit of the operation speed mode control register (OSMC) to 1. In
            this case, set the RTCEN bit of the PER0 register to 1 and the other bits (bits 0 to 6) to
            0.		Cautions 1. When using the real-time clock, first set the RTCEN bit to 1, while oscillation of the
            input clock (fRTC) is stable. If RTCEN = 0, writing to a control register of the real-time
            clock is ignored, and, even if the register is read, only the default value is read (except
            for the operation speed mode control register (OSMC), timer input select registers 1
            and 2 (TIS1 and TIS2), and RTC clock select register (RTCCL).
         2. Clock supply to peripheral functions other than the real-time clock can be stopped in
            HALT mode when the subsystem/low-speed on-chip oscillator select clock is used, by
            setting the RTCLPC bit of the operation speed mode control register (OSMC) to 1.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						160		661		9		Figure 9-4. Format of Timer Input Select Register 1 (TIS1)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						161		663		9		Figure 9-6. 
Format of RTC clock select register (RTCCL)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						162		664		9		Figure 9-7.  
Format of Real-time Clock Control Register 0 (RTCC0)		Caution Do not change the value of the RTCLOE1 bit when RTCE = 1.		Caution Do not change the value of the RCLOE1 bit when RTCE = 1.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						163		669		9		Table 9-2. 
Displayed Time Digits						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						164		681		9		Figure 9-25. 
Alarm Setting Procedure		Remarks 1. The alarm week register (ALARMWW), alarm hour register (ALARMWH), 
           and alarm week register (ALARMWW) may be written in any sequence.		Remarks 1. The alarm minute register (ALARMWM), alarm hour register (ALARMWH), 
           and alarm week register (ALARMWW) may be written in any sequence.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						165		684		9		(2) Correction example		Figure 9-25 shows the operation when (DEV, F12, F11, F10, F9, F8, F7, F6, F5, F4, F3, F2, F1, F0) is (1, 1, 1, 1, 1,
1, 1, 1, 1, 0, 1, 1, 1, 0).		Figure 9-27 shows the operation when (DEV, F12, F11, F10, F9, F8, F7, F6, F5, F4, F3, F2, F1, F0) is (1, 1, 1, 1, 1,
1, 1, 1, 1, 0, 1, 1, 1, 0).		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						166		685		9		Figure 9-27. 
Operation when (DEV, F12, F11, F10, F9, F8, F7, F6, F5, F4, F3, F2, F1, F0) = (1, 1, 1, 1, 1, 1, 1, 1, 1, 0, 1, 1, 1, 0)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						167		687		10		Figure 10-1. 
Block Diagram of Clock Output/Buzzer Output Controller						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						168		689		10		Figure 10-2.
 Format of Clock Output Select Register 0 (CKS0)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						169		691		10		10.3.3 Port mode 
register 14 (PM14)		10.3.3 Port mode register 14 (PM14)
           These registers set input/output of port in 1-bit units.
           When using the P140/PCLBUZ0 pins for clock output and buzzer output, clear PM140 bit and the output latch of
           P140 to 0.
           The PM14 register can be set by a 1-bit or 8-bit memory manipulation instruction.
           Reset signal generation sets these registers to FFH.		10.3.3 Port mode register 14 (PM14)
           This register set input/output of port in 1-bit units.
           When using the P140/PCLBUZ0 pins for clock output and buzzer output, clear PM140 bit and the output latch of
           P140 to 0.
           The PM14 register can be set by a 1-bit or 8-bit memory manipulation instruction.
           Reset signal generation sets this register to FFH.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						170		692		10		10.4 Operations of Clock Output/Buzzer Output Controller						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						171		694		11		Figure 11-1.
 Block Diagram of Watchdog Timer						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						172		696		11		11.4.1 Controlling operation of watchdog timer						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						173		698		11		Table 11-4. 
Setting Window Open Period of Watchdog Timer		Caution When bit 0 (WDSTBYON) of the option byte (000C0H) = 0, the window open period is 100% regardless
            of the values of the WINDOW1 and WINDOW0 bits.		Caution When bit 0 (WDSTBYON) of the option byte (000C0H) = 0, the window open period is 100% regardless
　　　　　　  of the values of the WINDOW1 and WINDOW0 bits.

　　　　　 If “window open period” is set to 75% (WINDOW1, WINDOW0 = 10B), please perform 
　　　　　 Counter-clear within the period except for just 50%.		Revised		TU notified		TN-RL*-A068A/E		1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						174		699		11		11.4.4 Setting 
watchdog timer interval interrupt		Setting bit 7 (WDTINT) of an option byte (000C0H) can generate an interval interrupt (INTWDTI) when 75% of the overflow time is reached.		Setting bit 7 (WDTINT) of an option byte (000C0H) can generate an interval interrupt (INTWDTI) when 75%  of the overflow time + 1/2 fWDT is reached.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						175		715		12		Figure 12-5. 
A/D Converter Sampling and A/D Conversion Timing (Example for Software Trigger Mode)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						176		725		12		Figure 12-12. Format of Conversion Result Comparison Upper Limit Setting Register (ADUL)
Figure 12-13. Format of Conversion Result Comparison Lower Limit Setting Register (ADLL)		2. Writing new values to the ADUL and ADLL registers is prohibited while conversion is enabled.
Write new values to these registers while conversion is stopped (ADCE = 0).		2. Writing new values to the ADUL and ADLL registers is prohibited while conversion is enabled.
Write new values to these registers while conversion is stopped (ADCE = 0, ADCS = 0).		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						177		726		12		12.3.10 A/D test register (ADTES)



Figure 12-14. Format of A/D Test Register (ADTES)						Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						178		741		12		Figure 12-27. Example of Hardware Trigger No-Wait Mode (Select Mode, One-Shot Conversion Mode) Operation
Timing						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						179		742		12		Figure 12-28. 
Example of Hardware Trigger No-Wait Mode (Scan Mode, Sequential Conversion Mode) Operation
Timing						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						180		743		12		Figure 12-29. Example of Hardware Trigger No-Wait Mode (Scan Mode, One-Shot Conversion Mode) Operation
Timing						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1

						181		745		12		Figure 12-31. Example of Hardware Trigger Wait Mode (Select Mode, One-Shot Conversion Mode) Operation
Timing						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

1
1

						182		749		12		Figure 12-34. Setting up Software Trigger Mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						183		750		12		Figure 12-35. Setting up Hardware Trigger No-Wait Mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						184		751		12		Figure 12-36. Setting up Hardware Trigger Wait Mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						185		752		12		Figure 12-37. 
Setup When Using Temperature Sensor						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						186		753		12		Figure 12-38. 
Setting up Test Trigger Mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						187		767		13		Figure 13-3. 
Format of Peripheral Enable Register 1 (PER1)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						188		768		13		Figure 13-4. 
Format of D/A Converter Mode Register (DAM)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						189		768		13		Figure 13-4. 
Format of D/A Converter Mode Register (DAM)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						190		769		13		Figure 13-5. Format of D/A Converter Mode Register 2 (DAM2)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						191		771		13		Figure 13-7. Format of Port Mode Register 8 (PM8)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						192		772		13		Table 13-1. Setting Functions of ANO0/ANI2/P80 Pin						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18







						193		774		13		13.4.2  Operation in Real-Time Output Mode		D/A conversion is performed on each channel using the individual interrupt request signals from the ELC as triggers.

　　　<9> Start the operation of the ECL request source.

Cautions 1. Even if 1, 0, and then 1 is set to the DACE0 bit, there is a wait after 1 is set for the last time.


		D/A conversion is performed  on using the individual interrupt request signals from the ELC as triggers.

　　　<9> Start the operation of the ELC request source.

Cautions 1. Even if the DACE0 bit setting is 1 to 0 and then 1, there is a wait after 1 is set for the last time.


		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						194		778		14		Figure 14-2. Format of Peripheral Enable Register 1 (PER1)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						195		779		14		Figure 14-3. Format of Comparator Control Register (CMPCTL)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						196		781		14		Figure 14-4. 
Format of Comparator I/O Select Register (CMPSEL)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						197		782		14		14.2.4 Comparator Output Monitor Register (CMPMON)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						198		784		14		Figure 14-7. Format of D/A Converter Mode Register 2 (DAM2)		Figure 14-7. Format of D/A Converter Mode Register (DAM2)		Figure 14-7. Format of D/A Converter Mode Register 2 (DAM2)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						199		785		14		14.2.7 
Port mode register 4 (PM4)




Figure 14-8. Format of Port Mode Register 4 (PM4) (100-Pin Products)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						200		786		14		14.2.8 Port mode register (PM8)		14.2.8 Port mode register (PM8)
     When using the P81/ANI3/IVCMP00, P82/ANI4/IVCMP01, P83/ANI5/IVCMP02, P84/ANI6/IVCMP03, or
P85/ANI7/IVREF0 pin for an analog input port of the comparator, set the PM81, PM82, PM84, or PM85 bit to 1
corresponding to the port to be used.
    If the PM81 to PM85 bits are set to 0, they cannot be used as analog input port pins.
    The PM8 register can be set by a 1-bit or 8-bit memory manipulation instruction.
    Reset signal generation sets these registers to FFH.

　　Caution If a pin is set as an analog input port, not the pin level but “0” is always read.		14.2.8 Port mode register (PM8)
     When using the P81/ANI3/IVCMP00, P82/ANI4/IVCMP01, P83/ANI5/IVCMP02, P84/ANI6/IVCMP03, or
P85/ANI7/IVREF0 pin for an analog input port of the comparator, set the PM81 to PM85 bits to 1 
corresponding to the port to be used.
    If the PM81 to PM85 bits are set to 0, they cannot be used as analog input port pins.
    The PM8 register can be set by a 1-bit or 8-bit memory manipulation instruction.
    Reset signal generation sets this register to FFH.

　　Caution If a pin is set as an analog input port, not the pin level but “0” is always read.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18










						201		787		14		Figure 14-10						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

						202		789		14		14.3.3  Comparator ELC Event Output



14.3.5 
Stopping or Supplying Comparator Clock		14.3.3 Comparator ELC Event Output
An ELT event is generated in accord to settings of the comparator output inversion control (CINV bit) and noise filter
output (CDFS1 and CDFS0 bits) in the CMPCTL register. Use the ELSELR19 register of the ELC for selection of event
output destination and disabling the event link operation.

14.3.5 Stopping or Supplying Comparator Clock
When the clock is stopped by setting PER1, all the internal registers in the comparator are initialized. To use the
comparator again, follow the procedure in table 14-13 to set the registers.		14.3.3 Comparator ELC Event Output
An ELC event is generated in accord to settings of the comparator output inversion control (CINV bit) and noise filter
output (CDFS1 and CDFS0 bits) in the CMPCTL register. Use the ELSELR19 register of the ELC for selection of event
output destination and disabling the event link operation.

14.3.5 Stopping or Supplying Comparator Clock
When the clock is stopped by setting PER1, all the internal registers in the comparator are initialized. To use the
comparator again, follow the procedure in figure 14-13 to set the registers.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						203		790		14		Figure 14-13. Comparator Operation Setting Flowchart (when Using the timer RD Operation Triggered by Internal
Reference Voltage (D/A Converter Output), INTCMP0 Interrupt, or ELC Event)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						204		796		15		Table 15-1. Configuration of Serial Array Unit						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						205		797		15		15.2 
Configuration of Serial Array Unit						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						206		798		15		Figure 15-1. Block Diagram of Serial Array Unit 0						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						207		799		15		Figure 15-2. 
Block Diagram of Serial Array Unit 1						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						208		799		15		Figure 15-2. Block Diagram of Serial Array Unit 1						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						209		799		15		Figure 15-2. 
Block Diagram of Serial Array Unit 1						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						210		809		15		Figure 15-7. Format of Serial Communication Operation Setting Register mn (SCRmn) (3/3)		Address: F010CH, F0110DH (SCR00), F010EH, F010FH (SCR01), After reset: 0087H R/W
F014CH, F014DH (SCR10), F014EH, F014FH (SCR11)		Address: F010CH, F010DH (SCR00), F010EH, F010FH (SCR01), After reset: 0087H R/W
F014CH, F014DH (SCR10), F014EH, F014FH (SCR11)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						211		812		15		Figure 15-9. 
Format of Serial Flag Clear Trigger Register mn (SIRmn)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						212		817		15		15.3.10 
Serial channel enable status register m (SEm)		Read the SEm register by a 16-bit memory manipulation instruction.
Read the lower 8 bits of the SEm register with a 1-bit or 8-bit memory manipulation instruction with SFmL.
Reset signal generation clears the SEm register to 0000H.		Read the SEm register by a 16-bit memory manipulation instruction.
Read the lower 8 bits of the SEm register with a 1-bit or 8-bit memory manipulation instruction with SEmL.
Reset signal generation clears the SEm register to 0000H.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						213		819		15		Figure 15-15.  Format of Serial Output Register m (SOm)		Caution Be sure to clear bits 15 to 12 and 7 to 2 of the SOm register to 0.		Caution Be sure to clear bits 15 to 10 and 7 to 2 of the SOm register to 0.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						214		821		15		15.3.14 Serial slave select enable register m (SSEm)		The SSEm register controls the SSImn pin input of the channel during CSI communication and in slave mode.
While a high-level signal is being input to the SSImn pin, no transmission/reception operation is performed even if a
serial clock is input. While a low-level signal is being input to the SSImn pin, a transmission/reception operation is
performed according to each mode setting if a serial clock is input.
Reset signal generation clears the SSEm register to 0000H.		The SSEm register controls the SSImn pin input of the channel during CSI communication and in slave mode.
While a high-level signal is being input to the SSImn pin, no transmission/reception operation is performed even if a
serial clock is input. While a low-level signal is being input to the SSImn pin, a transmission/reception operation is
performed according to each mode setting if a serial clock is input.
Set the SSEm register by a 16-bit memory manipulation instruction.
Set the lower 8 bits of the SSEm register with an 8-bit memory manipulation instruction with SSEmL.
Reset signal generation clears the SSEm register to 0000H.		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						215		827		15		Figure 15-22. Format of Port Mode Registers 1, 3 to 7, 12  (PM1, PM3 to PM7, PM12)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						216		832		15		15.5 
Operation of 3-Wire Serial I/O (CSI00, CSI01, CSI10, CSI11) Communication		In addition, CSI00m, CSI01, CSI10, and CSI11 support the slave select input function. For details, refer to 15.6 Clock
Synchronous Serial Communication with SPI Function.		In addition, CSI00, CSI01, CSI10, and CSI11 support the slave select input function. For details, refer to 15.6 Clock
Synchronous Serial Communication with SPI Function.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						217		883		15		Figure 15-63. Example of Contents of Registers for Slave Transmission/Reception of 3-Wire Serial I/O
(CSI00, CSI01, CSI10, CSI11) (2/2)		Figure 15-63. Example of Contents of Registers for Slave Transmission/Reception of 3-Wire Serial I/O
                                                     (CSI00, CSI01, CSI10, CSI11) (1/2)		Figure 15-63. Example of Contents of Registers for Slave Transmission/Reception of 3-Wire Serial I/O
                                                     (CSI00, CSI01, CSI10, CSI11) (2/2)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						218		896		15		15.6 
Clock Synchronous Serial Communication with SPI Function		SPI function performs the following three types of communication operations.		SPI function performs the following six types of communication operations.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						219		934		15		Figure 15-102. Timing Chart of Slave Transmission (in Single-Transmission Mode)
(Type 1: DAPmn = 0, CKPmn = 0)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						220		938		15		15.6.5 Slave reception						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						221		940		15		Figure 15-106. 
Example of Contents of Registers for Slave Reception of SPI Function
(CSI00, CSI01, CSI10, CSI11) (2/2)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						222		943		15		Figure 15-110. Timing Chart of Slave Reception (in Single-Reception Mode)
(Type 1: DAPmn = 0, CKPmn = 0)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						223		947		15		Figure 15-112. 
Example of Contents of Registers for Slave Transmission/Reception of SPI Function
(CSI00, CSI01, CSI10, CSI11) (2/2)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						224		951		15		Figure 15-116. Timing Chart of Slave Transmission/Reception (in Single-Transmission/Reception Mode)
(Type 1: DAPmn = 0, CKPmn = 0)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						225		960		15		15.7.1
 UART transmission						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						226		961		15		Figure 15-121. Example of Contents of Registers for UART Transmission of UART
(UART0, UART1) (1/2)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						227		971		15		Figure 15-129. Example of Contents of Registers for UART Reception of UART
(UART0, UART1) (1/2)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						228		984		15		Figure 15-139. Flowchart for LIN Transmission						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						229		986		15		Figure 15-140. 
Reception Operation of LIN						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						230		1012		15		15.9.5 Calculating transfer rate		The transfer rate for simplified I2C (IIC00, IIC01, IIC10, IIC11, IIC20, IIC21, IIC30, IIC31) communication …		The transfer rate for simplified I2C (IIC00, IIC01, IIC10, IIC11) communication …		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						231		1022		16		16.3 
Registers Controlling Serial Interface IICA		Serial interface IICA is controlled by the following eight registers.		Serial interface IICA is controlled by the following ten registers.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						232		1060		16		Figure 16-29. 
Master Operation in Single-Master System						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						233		1061		16		Figure 16-30. Master Operation in Multi-Master System (1/3)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

						234		1088		16		Figure 16-32. Example of Master to Slave Communication
(When 9-Clock Wait Is Selected for Master, 9-Clock Wait Is Selected for Slave) (1/4)
(1) Start condition ~ address ~ data						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						235		1101		16		Figure 16-33. 
Example of Slave to Master Communication
(When 8-Clock and 9-Clock Wait Is Selected for Master, 9-Clock Wait Is Selected for Slave) (3/3)
(3) Data ~ data ~ stop condition		<8> The master device sets a wait status (SCLA0 = 0) at the falling edge of the 8th clock, and issues an interrupt
        (INTIICA0: end of transfer). Because of ACKE0 = 0 in the master device, the master device then sends an
        ACK by hardware to the slave device.		<8> The master device sets a wait status (SCLA0 = 0) at the falling edge of the 8th clock, and issues an interrupt
        (INTIICA0: end of transfer). Because of ACKE0 = 1 in the master device, the master device then sends an
        ACK by hardware to the slave device.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						236		1136		17		(24) 
LIN/UART Data Buffer m Register (LDBnm) (m = 1 to 8)		For response reception:
These registers hold the data received in the response field.
The received data is overwritten. If an error is detected, the data prior to reception interruption is stored in the register.
Do not read these registers when the FTS bit is 1 (frame transmission or wake-up transmission/reception is started)		For response reception:
These registers hold the data received in the response field.
The received data is overwritten. If an error is detected, the data up to the byte in which the error was detected 
are stored in the register.
Do not read these registers when the FTS bit is 1 (frame transmission or wake-up transmission/reception is started)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						237		1164		17		(23) LIN/UART Data Buffer m Register (LDBnm) (m = 1 to 8)		For response reception:
These registers hold the data received in the response field.
The received data is overwritten. If an error is detected, the data prior to reception interruption is stored in the register.
Do not read these registers when the RTS bit is 1 (response transmission/reception is started)		For response reception:
These registers hold the data received in the response field.
The received data is overwritten. If an error is detected, the data up to the byte in which the error was detected 
are stored in the register.
Do not read these registers when the RTS bit is 1 (response transmission/reception is started)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						238		1192		17		(24) UART 
Transmission Data Register (LUTDRn)		The LUTDRn register sets the data to be transmitted from the transmission data register.		The LUTDRn register sets the data to be transmitted to the UART transmission data register.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						239		1223		17		Figure 17-21. 
Target Time Area for LIN Error Detection (LIN Slave Mode)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						240		1233		17		(5) SNOOZE Mode Function		Cautions 1. SNOOZE mode can be set only when the LINnMCK bit in the LINCKSEL register is 0 (fCLK selected)
                    and the high-speed on-chip oscillator clock (fIH) is selected for fCLK.
                2. The maximum transfer rate in SNOOZE mode is 4800 bps when the FRQSEL4 in the user option
                    byte (000C2H/020C2H) is set to 0, and 2400 bps when FRQSEL4 is set to 1.
                3. With UWC = 1, the UART can be used only if reception is started during STOP mode.
                    If another SNOOZE function or interrupt is also used and reception is started during any state other
                    than STOP mode as described below, data is not received correctly and a framing error or parity
                    error may occur.
                   ・ After setting UWC to 1, reception is started before entering STOP mode.
                   ・ Reception is started during another SNOOZE mode.
                   ・ After returning to normal operation from STOP mode upon an interrupt or other cause,
                          reception is started before setting UWC to 0.
               4. With USEC = 1, if an error (parity error or framing error) or change in status (detection of the
                   expansion bit) is detected in SNOOZE mode, the flag is not set to 1 thus generating no error
                   interrupt.		Cautions 1. SNOOZE mode can be set only when the LINnMCK bit in the LINCKSEL register is 0 (fCLK selected)
                    and the high-speed on-chip oscillator clock (fIH) is selected for fCLK.
                2. The maximum transfer rate in SNOOZE mode is 4800 bps when the FRQSEL4 in the user option
                    byte (000C2H/020C2H) is set to 0, and 2400 bps when FRQSEL4 is set to 1.
                3. With UWC = 1, the UART can be used only if reception is started during STOP mode.
                    If another SNOOZE function or interrupt is also used and reception is started during any state other
                    than STOP mode as described below, data is not received correctly and a framing error or parity
                    error may occur.
                   ・ After setting UWC to 1, reception is started before entering STOP mode.
                   ・ Reception is started during another SNOOZE mode.
                   ・ After returning to normal operation from STOP mode upon an interrupt or other cause,
                          reception is started before setting UWC to 0.
               4. With USEC = 1, if an error (parity error or framing error) or change in status (detection of the
                   expansion bit) is detected in SNOOZE mode, the flag is not set to 1 thus generating no error
                   interrupt.
               5. The CPU enters from the STOP mode to the SNOOZE mode at the falling edge of the LRxDn 
                   signal. Note that the UART frame reception in the LIN/UART module (UART mode)  may not start
　　　　　　　　　　 　and the CPU may keep the SNOOZE mode in case an input pulse on the LRxDn pin is too short to be
　　　　　　　　　　　 detected as a start bit. In such cases, data in the next UART frame does not be received correctly,
　　　　　　　　　　　 and a reception error occurs.		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18







						241		1244		17		17.6 LIN Self-Test Mode		In the LIN self-test mode, the LIN/UART module operates at the highest baud rate regardless of the setting of the baud
rate generator. The baud rate is <frequency of the LIN communications clock source>/16 bps regardless of the settings of
the baud rate related registers (the NSPB bit in the LWBRn register must be set to 0000b or 1111b).		In the LIN self-test mode, the LIN/UART module operates at the highest baud rate regardless of the setting of the baud
rate generator. The baud rate is <frequency of the LIN communications clock source>/16 bps regardless of the settings of
the baud rate related registers (the NSPB bit in the LWBRn register must be set to 0000b or 1111b,  and the LPRS bit of the 
LWBRn register must be set to 000b).		Revised		TU notified		TN-RL*-A091A/E		1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						242		1246		17		17.6.2 Transmission in LIN Master Self-Test Mode		・     Set registers related to the baud rate, noise filter, and interrupt output.
     LWBRn register = 0000xxxxbNote 1
     LBRPn0 register = xxxxxxxxbNote 1
     LBRPn1 register = xxxxxxxxbNote 1
     LMDn register = 00xxxx00bNote 1, 3

Notes 1. The following register settings do not affect the operations in LIN self-test mode. Therefore, setting them is
              not mandatory.
              LPRS bits in LWBRn register, LBRPn0 register, LBRPn1 register, and LCKS bits in LMDn register		・   Set registers related to the baud rate, noise filter, and interrupt output.
     LWBRn register = 0000000xb
     LBRPn0 register = xxxxxxxxbNote 1
     LBRPn1 register = xxxxxxxxbNote 1
     LMDn register = 00xxxx00bNote 1, 3

Notes 1. The following register settings do not affect the operations in LIN self-test mode. Therefore, setting them is
              not mandatory.
              LBRPn0 register, LBRPn1 register, and LCKS bits in LMDn register		Revised		TU notified		TN-RL*-A091A/E

						243		1247		17		17.6.3 Reception in LIN Master Self-Test Mode		・  Set registers related to the baud rate, noise filter, and interrupt output.
     LWBRn register = 0000xxxxbNote 1
     LBRPn0 register = xxxxxxxxbNote 1
     LBRPn1 register = xxxxxxxxbNote 1
     LMDn register = 00xxxx00bNote 1, 3

Notes 1. The following register settings do not affect the operations in LIN self-test mode. Therefore, setting them is
              not mandatory.
              LPRS bits in LWBRn register, LBRPn0 register, LBRPn1 register, LCKS bits in LMDn register, and IBS bits
              in LSCn register		・  Set registers related to the baud rate, noise filter, and interrupt output.
     LWBRn register = 0000000xb
     LBRPn0 register = xxxxxxxxbNote 1
     LBRPn1 register = xxxxxxxxbNote 1
     LMDn register = 00xxxx00bNote 1, 3

Notes 1. The following register settings do not affect the operations in LIN self-test mode. Therefore, setting them is
              not mandatory.
              LBRPn0 register, LBRPn1 register, LCKS bits in LMDn register, and IBS bits in LSCn register		Revised		TU notified		TN-RL*-A091A/E

						244		1248		17		17.6.4 Transmission in LIN Slave Self-Test Mode		・  Set registers related to the baud rate, noise filter, and interrupt output.
     LWBRn register = 0000xxx0bNote 1
     LBRPn0 register = xxxxxxxxbNote 1
     LBRPn1 register = xxxxxxxxbNote 1
     LMDn register = 00xx0011bNote 4

Notes 1. The following register settings do not affect the operations in LIN self-test mode. Therefore, setting them is
              not mandatory.
              LPRS bits in LWBRn register, LBRPn0 register, and LBRPn1 register		・  Set registers related to the baud rate, noise filter, and interrupt output.
     LWBRn register = 0000000xb
     LBRPn0 register = xxxxxxxxbNote 1
     LBRPn1 register = xxxxxxxxbNote 1
     LMDn register = 00xx0011bNote 4

Notes 1. The following register settings do not affect the operations in LIN self-test mode. Therefore, setting them is
              not mandatory.
              LBRPn0 register, and LBRPn1 register		Revised		TU notified		TN-RL*-A091A/E

						245		1249		17		17.6.5 Reception in LIN Slave Self-Test Mode		・  Set registers related to the baud rate, noise filter, and interrupt output.
     LWBRn register = 0000xxx0bNote 1
     LBRPn0 register = xxxxxxxxbNote 1
     LBRPn1 register = xxxxxxxxbNote 1
     LMDn register = 00xx0011bNote 4

Notes 1. The following register settings do not affect the operations in LIN self-test mode. Therefore, setting them is
              not mandatory.
              LPRS bits in LWBRn register, LBRPn0 register, LBRPn1 register, and IBS bits in LSCn register		・  Set registers related to the baud rate, noise filter, and interrupt output.
     LWBRn register = 0000000xb
     LBRPn0 register = xxxxxxxxbNote 1
     LBRPn1 register = xxxxxxxxbNote 1
     LMDn register = 00xx0011bNote 4

Notes 1. The following register settings do not affect the operations in LIN self-test mode. Therefore, setting them is
              not mandatory.
              LBRPn0 register, and LBRPn1 register, and IBS bits in LSCn register		Revised		TU notified		TN-RL*-A091A/E

						246		1342		18		18.3.47 CANi Transmit/Receive FIFO Status Register k (CFSTSk) (i = 0) (k = 0)		Note The only effective value for writing to this flag bit is 0, which clears the bit. Otherwise writing to the bit results in
 　　   retention of its state. To write 0 to this flag bit, write by using an 8-bit data transfer instruction or a 16-bit data
         transfer instruction.		Note The only effective value for writing to this flag bit is 0, which clears the bit. Otherwise writing to the bit results in
 　　   retention of its state. To write 0 to this flag bit, write by using an 8-bit data transfer instruction or a 16-bit data
         transfer instruction.
         In case this bit is set to 1 by the CAN module and cleared to 0 by the CPU instruction at the same time, the setting
　   　  by the CAN module is prioritized. For the details, refer to chapter "18.14 Notes on the CAN Module"
 		Additional description

						247		1372		18		18.3.75 CANi Transmit History Buffer Status Register (THLSTSi) (i = 0)		Note The only effective value for writing to this flag bit is 0, which clears the bit. Otherwise writing to the bit results in
          retention of its state. To write 0 to this flag bit, write by using an 8-bit data transfer instruction or a 16-bit data
          transfer instruction.		Note The only effective value for writing to this flag bit is 0, which clears the bit. Otherwise writing to the bit results in
 　　   retention of its state. To write 0 to this flag bit, write by using an 8-bit data transfer instruction or a 16-bit data
         transfer instruction.
         In case this bit is set to 1 by the CAN module and cleared to 0 by the CPU instruction at the same time, the setting
　   　  by the CAN module is prioritized. For the details, refer to chapter "18.14 Notes on the CAN Module"
 		Additional description

						248		1379		18		18.3.82 
CAN RAM Test Register r (RPGACCr) (r = 0 to 127)		 RPGACC42L：F05A4H、RPGACC42H：F05D5H		 RPGACC42L：F05D4H、RPGACC42H：F05D5H		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						249		1405		18		Figure 18-18.
 CAN Clock Control Block Diagram						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						250		1425		18		18.14 Notes 
on the CAN Module						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						251		1425		18		18.14 Notes on the CAN Module		・Since an interrupt request flag in the CAN module is not automatically cleared to 0 when an interrupt is
　accepted, the flags must be cleared to 0 by software. After the corresponding interrupt request flag has been set
　to 1, an interrupt is not generated even if an interrupt source condition is satisfied.		・Since an interrupt request flag in the CAN module is not automatically cleared to 0 when an interrupt is
　accepted, the flags must be cleared to 0 by software. After the corresponding interrupt request flag has been set
　to 1, an interrupt is not generated even if an interrupt source condition is satisfied.		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

						252		1430		19		Figure 19-2. Memory Map
 Example when DTCBAR Register is Set to FBH						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						253		1434		19		Table 19-5. 
DTC Activation Sources and DTC Vector Addresses (1/2)		Group E: RL78/F14 products with 48, 64, 80, or 100 pins and 128 Kbytes to 256 Kbytes of code flash
               memory or with 100 pins and 64 Kbytes to 256 Kbytes of code flash memory		Group E: RL78/F14 products with 48, 64 or 80 pins and 128 Kbytes to 256 Kbytes of code flash
               memory or with 100 pins and 64 Kbytes to 256 Kbytes of code flash memory		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						254		1435		19		Table 19-5. DTC Activation 
Sources and DTC Vector Addresses (2/2)		Group E: RL78/F14 products with 48, 64, 80, or 100 pins and 128 Kbytes to 256 Kbytes of code flash
　　　　　　 memory or with 100 pins and 64 Kbytes to 256 Kbytes of code flash memory		Group E: RL78/F14 products with 48, 64, 80 pins and 128 Kbytes to 256 Kbytes of code flash
　　　　　　 memory or with 100 pins and 64 Kbytes to 256 Kbytes of code flash memory		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						255		1439		19		Table 19-6. Correspondences between Interrupt Sources and Bits DTCENi0 to DTCENi7						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						256		1444		19		19.2.13 High-speed DTC Channel Select Register 0 (SELHS0)


Figure 19-13. Format of High-speed DTC Channel Select Register 0 (SELHS0)		The SELHS0 register is used to select the high-speed DTC channel.		The SELHS0 register is an 8-bit register that is used to select the high-speed DTC channel.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						257		1445		19		Figure 19-14. Format of High-speed DTC Channel Select Register 1 (SELHS1)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						258		1452		19		Figure 19-21. Data Transfers in Normal Mode1
(1) Example 1 of using normal mode: Consecutively capturing A/D conversion results
Figure 19-22. Example 1 of Using Normal Mode: Consecutively Capturing A/D Conversion Results
		・Transfers 2-byte data of the A/D conversion result register (FFF1EH, FFF1FH) to 80 bytes of FFD80H to FFDCFH
of RAM.

DTCCT12 (FFBA2H) = 50H		・Transfers 2-byte data of the A/D conversion result register (FFF1EH, FFF1FH) for 40 times to 80 bytes of FFD80H to FFDCFH
of RAM.

DTCCT12 (FFBA2H) = 28H		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						259		1453		19		19.3.3 Repeat Mode		   One to 255 bytes of data are transferred by one activation. Either of the transfer source or destination should be specified
as the repeat area. The number of transfers can be 1 to 255 times. On completion of the specified number of transfers, the
DTCCTj (i = 0 to 23) register and the address specified for the repeat area are initialized to continue transfers.		   One to 255 bytes of data are transferred by one activation. Either of the transfer source or destination should be specified
as the repeat area. The number of transfers can be 1 to 255 times. On completion of the specified number of transfers, the
DTCCTj (J= 0 to 23) register and the address specified for the repeat area are initialized to continue transfers.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						260		1456		19		(2) Example 2 of using repeat mode:
 Outputting a sine wave using the 8-bit D/A converter						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						261		1470		20		Table 20-3. 
Correspondence Between Values Set to ELSELRn (n = 00 to 25) Registers and Operation
of Link Destination Peripheral Functions at Reception		Remark m = 0, 3		Remark m = 0 to 3		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						262		1472		20		20.3 Operation		    Figure 20-3 shows the relationship between interrupt handling and ELC. The figure show an example of an interrupt 
request status flag and a peripheral function possessing the enable bits that control enabling/disabling of such interrupts.		    Figure 20-3 shows the relationship between interrupt handling and ELC. The figure shows an example of an interrupt 
request status flag and a peripheral function possessing the enable bits that control enabling/disabling of such interrupts.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						263		1476		21		Table 21-1. Interrupt Source List (2/4)
						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						264		1477		21		Table 21-1. 
Interrupt Source List (2/4)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						265		1478		21		Table 21-1. Interrupt Source List (3/4)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						266		1480		21		Table 21-1. 
Interrupt Source List (4/4)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						267		1485		21		Table 21-2. 
Flags Corresponding to Interrupt Request Sources (2/4)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						268		1486		21		Table 21-2. Flags Corresponding to Interrupt Request Sources (3/4)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						269		1487		21		Table 21-2. Flags Corresponding to Interrupt Request Sources (3/4)		Cautions
3. Do not use INTP9 and channel 1 of TAU0 (at 8-bit timer operation) at the same time because they
share flags for the interrupt request sources. Whether the interrupt source condition that is
satisfied is INTP6 or channel 1 of TAU0, bit 3 of the IF1H register is set to 1. Bit 3 of the MK1H,
PR01H, and PR11H registers supports these two interrupt sources.
4. Do not use INTP10 and channel 3 of TAU0 (at 8-bit timer operation) at the same time because they
share flags for the interrupt request sources. Whether the interrupt source condition that is
satisfied is INTP6 or channel 3 of TAU0, bit 4 of the IF1H register is set to 1. Bit 4 of the MK1H,
PR01H, and PR11H registers supports these two interrupt sources.		Cautions
3. Do not use INTP9 and channel 1 of TAU0 (at 8-bit timer operation) at the same time because they
share flags for the interrupt request sources. Whether the interrupt source condition that is
satisfied is INTP9 or channel 1 of TAU0, bit 3 of the IF1H register is set to 1. Bit 3 of the MK1H,
PR01H, and PR11H registers supports these two interrupt sources.
4. Do not use INTP10 and channel 3 of TAU0 (at 8-bit timer operation) at the same time because they
share flags for the interrupt request sources. Whether the interrupt source condition that is
satisfied is INTP10 or channel 3 of TAU0, bit 4 of the IF1H register is set to 1. Bit 4 of the MK1H,
PR01H, and PR11H registers supports these two interrupt sources.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						270		1488		21		Table 21-2. 
Flags Corresponding to Interrupt Request Sources (4/4)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						271		1495










1496		21		Figure 21-4. Format of Priority Specification Flag Registers (PR00L, PR00H, PR01L, PR01H, PR02L, PR02H, PR03L,
PR10L, PR10H, PR11L, PR11H, PR12L, PR12H, PR13L) (2/3)　
Figure 21-4. Format of Priority Specification Flag Registers (PR00L, PR00H, PR01L, PR01H, PR02L, PR02H, PR03L,
PR10L, PR10H, PR11L, PR11H, PR12L, PR12H, PR13L) (3/3)		Figure 21-4. Format of Priority Specification Flag Registers (PR00L, PR00H, PR01L, PR01H, PR02L, PR02H, PR3L,
　　　　　　　　　　　　　　　　　　　PR10L, PR10H, PR11L, PR11H, PR12L, PR12H, PR13L) (2/3)









Figure 21-4. Format of Priority Specification Flag Registers (PR00L, PR00H, PR01L, PR01H, PR02L, PR02H, PR3L,
　　　　　　　　　　　　　　　　　　　PR10L, PR10H, PR11L, PR11H, PR12L, PR12H, PR13L) (3/3)		Figure 21-4. Format of Priority Specification Flag Registers (PR00L, PR00H, PR01L, PR01H, PR02L, PR02H, PR03L,
　　　　　　　　　　　　　　　　　　　PR10L, PR10H, PR11L, PR11H, PR12L, PR12H, PR13L) (2/3)









Figure 21-4. Format of Priority Specification Flag Registers (PR00L, PR00H, PR01L, PR01H, PR02L, PR02H, PR03L,
　　　　　　　　　　　　　　　　　　　PR10L, PR10H, PR11L, PR11H, PR12L, PR12H, PR13L) (3/3)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						272		1503		21		21.3.7 Input switch control register (ISC)		This register can be set by an 8-bit memory manipulation instruction.		This register can be set by a 1-bit or 8-bit memory manipulation instruction.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						273		1515		22		Table 22-1. Assignment of Key Interrupt Detection Pins		Caution The pin assignment differs depending on the products. The PIOR50 bit can specify which I/O port is
           assigned to each KRn function. Inputs to the A/D converter are multiplexed with P80 to P87 and P90
           to P92, to which the function can be assigned. These pins are used as analog input pins in their initial
           state. Use the PIOR50 bit and the ADPC register to make the pins operate as digital input pins before
           using the key interrupt function. For details of the PIOR50 bit and the ADPC register, refer to 4.3.14
           Peripheral I/O redirection register 5 (PIOR5) and 12.3.11 A/D port configuration register (ADPC).

Remarks 1. n = 0 to 7		Caution The pin assignment differs depending on the products. The PIOR50 bit can specify which I/O port is
           assigned to each KRn function.Inputs to the A/D converter are multiplexed with P70 to P74 and P80
           to P87 and P90 to P96,to which the function can be assigned. These pins are used as analog input 
           pins in their initial state.Use the PIOR50 bit and the ADPC register and the PMCx resister to make the
           pins operate as digital input pins before using the key interrupt function. For details of the PIOR50 
           bit and the ADPC register and the PMCx resister, refer to 4.3.14 Peripheral I/O redirection register 
           5 (PIOR5) and 12.3.11 A/D port configuration register (ADPC) and 4.3.6 Port mode control registers
           7, 9, 12 (PMC7, PMC9, PMC12).

Remarks 1. n = 0 to 7   x = 7, 9		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						274		1528		23		(2) HALT mode release						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						275		1529		23		Figure 23-5. HALT Mode Release by Reset
(1) When high-speed system clock is used as CPU clock						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						276		1529		23		Figure 23-5. HALT Mode Release by Reset
3) When subsystem
 clock or low-speed on-chip oscillator clock is used as CPU clock						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						277		1531		23		Table 23-2. Operating Statuses in STOP Mode
Data flash memory		Data flash memory | Operation stopped (the STOP instruction is not executed during data flash programming)		Data flash memory | Operation stopped 		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						278		1533		23		 (2) STOP mode release						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						279		1536		23		23.3.3 SNOOZE 
mode		In SNOOZE mode transition, wait status to be only following time.
Transition time from STOP mode to SNOOZE mode
・ When FRQSEL4 = 1 in the user option byte (000C2H/010C2H): 18 us to 105 us
・ When FRQSEL4 = 0 in the user option byte (000C2H/010C2H): 18 us to 65 us		In SNOOZE mode transition, wait status to be only following time.
Transition time from STOP mode to SNOOZE mode
・ When FRQSEL4 = 1 in the user option byte (000C2H/020C2H): 18 us to 105 us
・ When FRQSEL4 = 0 in the user option byte (000C2H/020C2H): 18 us to 65 us		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						280		1543		24		Figure 24-3. Timing of Reset by Watchdog Timer Overflow, Execution of Illegal Instruction, Clock Monitor, or
Illegal-Memory Access		(Notes, Caution, and Remark are listed on the next page.)		(Notes and Remark are listed on the next page.)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

						281		1550		24		Table 24-2. States of Hardware After Acceptance of a Reset (4/4)		3.   The timer RD SFRs are undefined when FRQSEL4 = 1 in the user option byte (000C2H/010C2H) and TRD0EN
 　　 = 0 in the PER1 register. If it is necessary to read the initial value, set fCLK to fIH and TRD0EN = 1 before reading.		3.   The timer RD SFRs are undefined when FRQSEL4 = 1 in the user option byte (000C2H/020C2H) and TRD0EN
　　  = 0 in the PER1 register. If it is necessary to read the initial value, set fCLK to fIH and TRD0EN = 1 before reading.
		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						282		1555		25		25.1 Functions of 
Power-on-reset Circuit		Caution If an internal reset signal is generated in the POR circuit, the POCRES_0 and CLKRF flags of the
　　　　　　POR/CLM reset confirmation register (POCRES) and the TRAP, WDCLRF, IAWRF, and LVIRF flags
　　　　　　of the reset control flag register (RESF) are cleared (00H).


Remark  This product incorporates multiple hardware functions that generate an internal reset signal. A flag that
             indicates the reset source is located in the RESF and POCRES registers for when an internal reset signal
             is generated by the power-on reset (POR), watchdog timer (WDT), clock monitor, voltage detector (LVD),
             illegal instruction execution, or illegal-memory access. The RESF register is not cleared to 00H and the
             flag is set to 1 when an internal reset signal is generated by the watchdog timer (WDT), voltage detector
            (LVD), illegal instruction execution, clock monitor, or illegal-memory access. The POCRES register is not
            cleared to 00H and the flag is set to 1 when an internal reset signal is generated by the clock monitor.
            For details of the POCRES and RESF registers, see CHAPTER 24 RESET FUNCTION.		Caution If an internal reset signal is generated in the POR circuit, the POCRES0 and CLKRF flags of the
　　　　　　POR/CLM reset confirmation register (POCRES) and the TRAP, WDCLRF, IAWRF, and LVIRF flags
　　　　　　of the reset control flag register (RESF) are cleared (00H).


Remark  This product incorporates multiple hardware functions that generate an internal reset signal. A flag that
             indicates the reset source is located in the RESF and POCRES registers for when an internal reset signal
             is generated by the power-on reset (POR), watchdog timer (WDT), clock monitor, voltage detector (LVD),
             illegal instruction execution, or illegal-memory access. The RESF register is not cleared to 00H and the
             flag is set to 1 when an internal reset signal is generated by the watchdog timer (WDT), voltage detector
            (LVD), illegal instruction execution, clock monitor, or illegal-memory access. The CLKRF bit of the POCRES 
            register is set to 1 when an internal reset signal is generated by the clock monitor. The POCRES0 bit of the 
            POCRES register is cleared to 0 by the POR reset when it has been set to 1 beforehand.
            For details of the POCRES and RESF registers, see CHAPTER 24 RESET FUNCTION.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						283		1557		25		Figure 25-2. Timing of Generation of Internal Reset Signal by Power-on-reset Circuit
and Voltage Detector (1/2)		3.  The time until normal operation starts includes the following reset processing time when the external reset is
     released (after the first release of POR) after the RESET signal is driven high (1) as well as the voltage
     stabilization wait time after VPOR (1.56 V, typ.) is reached.
     Reset processing time when the external reset is released is shown below.
     After the first release of POR: 0.672 ms (typ.), 0.832 ms (max.) (when the LVD is in use)
                                                       0.399 ms (typ.), 0.519 ms (max.) (when the LVD is off)

4.  Reset processing time when the external reset is released after the second release of POR is shown below.
     After the second release of POR: 0.531 ms (typ.), 0.675 ms (max.) (when the LVD is in use)
                                                            0.259 ms (typ.), 0.362 ms (max.) (when the LVD is off)		3.  The time until normal operation starts includes the following reset processing time when the external reset is
    released (release from the first external reset following release from the POR state) after the RESET signal is driven
    high (1) as well as the voltage stabilization wait time after VPOR (1.56 V, typ.) is reached.
    Reset processing time when the external reset is released is shown below.
    Release from the first external reset following release from the POR state:
                     0.672 ms (typ.), 0.832 ms (max.) (when the LVD is in use)
                     0.399 ms (typ.), 0.519 ms (max.) (when the LVD is off)
4. Reset times in cases of release from an external reset other than the above are listed below.
    Release from the reset state for external resets other than the above case:
                     0.531 ms (typ.), 0.675 ms (max.) (when the LVD is in use)
                     0.259 ms (typ.), 0.362 ms (max.) (when the LVD is off)		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						284		1559		25		Figure 25-3. 
Example of Software Processing After Reset Release (1/2)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						285		1561		26		26.1 Functions of Voltage Detector						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						286		1562		26		Figure 26-1. Block Diagram of Voltage Detector						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						287		1565		26		Table 26-1. 
LVD Operation Mode and Detection Voltage Settings for User Option Byte (000C1H/020C1H)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						288		1591		27		Figure 27-8. Format of Error Address Store Register (ERADR)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						289		1593		27		Figure 27-13. Format of Write Data Inversion Register (ECCDWRVR)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						290		1594		27		Figure 27-13. 
Format of Write Data Inversion Register (ECCWRVR)		Cautions 1. Access the ECCDWRVR register in word units.		Cautions 1. The ECCDWRVR register can be set by a 16-bit memory manipulation instruction.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						291		1600		27		27.3.5 Clock monitor		(3) Cautions for use
When entering the STOP mode by stopping the PLL clock during the operation of the clock monitor, set bit 0 (PLLON)
in the PLL control register (PLLCTL) before executing the STOP instruction.		(3) Cautions for use
When entering the STOP mode by stopping the PLL clock during the operation of the clock monitor, set bit 0 (PLLON)
in the PLL control register (PLLCTL) before executing the STOP instruction.
Do not use the clock monitor function during on-chip debugging.
		Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						292		1603		27		Figure 27-21. Invalid access detection area		2. Fetching of an instruction (for execution) by illegal access to a location in the area from xxxxxH to 0FFFFH
　 leads to the generation of a reset due to the execution of an illegal instruction rather than being handled as
　 illegal memory access.
3. Fetching of an instruction (for execution) by illegal access to a location in the area from xxxxxH to 1FFFFH
　 leads to the generation of a reset due to the execution of an illegal instruction rather than being handled as
　 illegal memory access.		2. Fetching of an instruction (for execution) by illegal access to a location in the area from xxxxxH to 0FFFFH 
　 leads to the generation of a reset due to the execution of an illegal instruction rather than being handled as 
　 illegal memory access. In case of reading,  a reset is not generated and “FFH” is read.
3. Fetching of an instruction (for execution) by illegal access to a location in the area from xxxxxH to 1FFFFH 
　 leads to the generation of a reset due to the execution of an illegal instruction rather than being handled as 
　 illegal memory access. In case of reading,  a reset is not generated and “FFH” is read.		Revised		TU notified		TN-RL*-A072A/E		1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						293		1617		29		Figure 29-1. Format of User Option Byte (000C0H/020C0H)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						294		1618		29		Figure 29-2. 
Format of User Option Byte (000C1H/020C1H) (1/2)
・ LVD setting (interrupt & reset mode)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						295		1621		29		Figure 29-4. 
Format of On-chip Debug Option Byte (000C3H/020C3H)		Remark The value on bits 3 and 2 will be written over when the on-chip debug function is in use and thus it will become
               unstable after the setting. However, be sure to set the default values (0, 1) to bits 3 and 2 at setting.		Remark The value on bits 3 to 1 will be written over when the on-chip debug function is in use and thus it will become
               unstable after the setting. However, be sure to set the default values (0, 1) to bits 3 and 2 at setting.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						296		1631		30		30.3.1 P40/TOOL0 pin						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						297		1634		30		Figure 30-7. Setting of Flash Memory Programming Mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

						298		1636		30		Table 30-8. 
Signature Data List						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						299		1638		30		30.6 Self-Programming		Remarks 1. For details of the self-programming function, refer to RL78 Microcontroller Flash Self Programming
                    Library Type01 User’s Manual (R01AN0350).		Remarks 1. For details of the self-programming function, refer to RL78 Microcontroller Flash Self Programming
                    Library Type01 User’s Manual (R01US0050).		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						300		1643		30		30.7 Security Settings		・Disabling write
   Execution of the write command for entire blocks in the code flash memory is prohibited during serial programming.
   However, blocks can be written by means of self programming.
   After the setting of prohibition of writing is specified, releasing the setting by the Security Release command is
   enabled by a reset.
		・Disabling write
   Execution of the write command for entire blocks in the flash memory is prohibited during serial programming.
   However, blocks can be written by means of self programming.
   After the setting of prohibition of writing is specified, releasing the setting by the Security Release command is
   enabled by a reset.
		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						301		1647		30		30.8.3 Procedure for accessing data flash memory		Cautions 1. Accessing the data flash memory is prohibited during the setup time.
                2. Transition to the STOP mode is not possible during the setup time. To enter the STOP mode during
                    the setup time, clear DFLEN to 0 and then execute the STOP instruction.
                3. The high-speed on-chip oscillator should be kept operating during data flash rewrite. If it is kept
                    stopping, the high-speed on-chip oscillator clock should be operated (HIOSTOP = 0). The data flash
                    library should be executed after 30 μs have elapsed.		Cautions 1. Accessing the data flash memory is prohibited during the setup time.
                2. Transition to the STOP mode is not possible during the setup time. To enter the STOP mode during
                    the setup time, clear DFLEN to 0 and then execute the STOP instruction.
                3. The high-speed on-chip oscillator should be kept operating during data flash rewrite. If it is kept
                    stopping, the high-speed on-chip oscillator clock should be operated (HIOSTOP = 0). The data flash
                    library should be executed after 30 μs have elapsed.
                4. If accessing data flash memory when the fSL (subsystem clock or slow on-chip oscillator) is selected
                    as fCLK (CPU/peripheral hardware clock) , take one of the following procedures.:
                      ⅰ)To switch fCLK from fSL to the main system clock, follow these steps (1) to (3).
                          (1) Confirming the complete switching to main system clock (CLS*=0).
                          (2) Read any data flash memory address as a dummy read (don‘t use the read value).
                          (3) Waiting until the following time has passed: 5 μs
                                *：Bit of the system clock control register (CKC)  
                     ⅱ) Do not read data flash memory when fSL is selected as fCLK. 
                           If data flash content needs to be accessed during fSL is selected as fCLK, 
                           store the required data flash content to RAM before setting fSL to fCLK. And read copied content from RAM.		Revised		TU notified		TN-RL*-A0096A/E		1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						302		1651		31		31.4.1 Securement of memory space		The shaded portions in Figure 31-2 are the areas reserved for placing the debug monitor program, so user programs or
data cannot be allocated in these spaces. When using the on-chip debug function, these spaces must be secured so as not
to be used by the user program. Moreover, this area must not be rewritten by the user program.		The shaded portions in Figure 31-3 are the areas reserved for placing the debug monitor program, so user programs or
data cannot be allocated in these spaces. When using the on-chip debug function, these spaces must be secured so as not
to be used by the user program. Moreover, this area must not be rewritten by the user program.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						303		1652		31		Figure 31-3. 
Memory Spaces Where Debug Monitor Programs Are Allocated						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						304		1658		33		Table 33-1. Operand Identifiers and Specification Methods						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						305		1661,
～
1671

1673
～
1678		33		Table33-5. 
Operation List(1/18)　～　Table33-5. Operation List(11/18)
　　　　Table33-5. Operation List(13/18)　～　Table33-5. Operation List(18/18)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						306		1671		33		Table 33-5. 
Operation List (11/18)						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						307		1686		34		34.3.1 
Pin Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						308		1686,
～1691		34		34.3.1 Pin Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						309		1687		34		34.3.1 Pin Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						310		1693		34		34.3.2 
Supply Current Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						311		1693
1694		34		34.3.2 
Supply Current Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						312		1696		34		34.3.2 
Supply Current Characteristics		Notes  1. When the high-speed on-chip oscillator clock and high-speed system clock are stopped.
          2. Current flowing only to the watchdog timer (including the operation current of the 1.5 kHz on-chip oscillator).		Notes  1. When the high-speed on-chip oscillator clock and high-speed system clock are stopped.
          2. Current flowing only to the watchdog timer (including the operation current of the 15 kHz on-chip oscillator).		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						313		1697		34		34.4.1 Basic Operation						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						314		1698		34		34.4.1 Basic Operation						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						315		1698,
1749,
1800		34
35
36		34.4 
AC Characteristics
34.4.1 Basic Operation

35.4 
AC Characteristics
35.4.1 Basic Operation

36.4 
AC Characteristics
36.4.1 Basic Operation						Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						316		1724		34		(4) When AVREF (+) = internal reference voltage (ADREFP1 = 1, ADREFP0 = 0), AVREF (-) = AVREFM/ANI1		(4) When AVREF (+) = internal reference voltage (ADREFP1 = 1, ADREFP0 = 0), AVREF (-) = AVREFM/ANI1
(ADREFM = 1), target ANI pin: ANI0 to ANI23, ANI24 to ANI30
		(4) When AVREF (+) = internal reference voltage (ADREFP1 = 1, ADREFP0 = 0), AVREF (-) = AVREFM/ANI1
(ADREFM = 1), target ANI pin: ANI0,  ANI2 to ANI23, ANI24 to ANI30		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						317		1726		34		34.6.5 
POR Circuit Characteristics						Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						318		1727		34		34.6.6 LVD Circuit Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

																								1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						319		1728

1779

1830		34

35

36		34.8

35.8

36.8		34.8 STOP Mode Memory Retention Characteristics

35.8 STOP Mode Memory Retention Characteristics

36.8 STOP Mode Memory Retention Characteristics		34.8 RAM Data Retention Characteristics

35.8 RAM Data Retention Characteristics

36.8 RAM Data Retention Characteristics		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						320		1729		36		34.9 Flash Memory Programming Characteristics
						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						321		1737		35		35.3.1 Pin Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						322		1737,
～1742		35		35.3.1 Pin Characteristics		
				Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						323		1738		35		35.3.1 
Pin Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						324		1744		35		35.3.2 Supply Current Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						325		1744
1745		35		35.3.2 Supply Current Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						326		1747		35		35.3.2 Supply Current Characteristics		Notes 1. When the high-speed on-chip oscillator clock and high-speed system clock are stopped.
          2. Current flowing only to the watchdog timer (including the operation current of the 1.5 kHz on-chip oscillator).		Notes 1. When the high-speed on-chip oscillator clock and high-speed system clock are stopped.
          2. Current flowing only to the watchdog timer (including the operation current of the 15 kHz on-chip oscillator).		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						327		1748		35		35.4.1 Basic Operation						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						328		1749		35		35.4.1
 Basic Operation						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						329		1775		35		35.6 Analog Characteristics
35.6.1 A/D Converter Characteristics		(4) When AVREF (+) = internal reference voltage (ADREFP1 = 1, ADREFP0 = 0), AVREF (-) = AVREFM/ANI1
      (ADREFM = 1), target ANI pin: ANI0 to ANI23, ANI24 to ANI30
		(4) When AVREF (+) = internal reference voltage (ADREFP1 = 1, ADREFP0 = 0), AVREF (-) = AVREFM/ANI1
      (ADREFM = 1), target ANI pin: ANI0, ANI2 to ANI23, ANI24 to ANI30
		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						330		1777		35		35.6.5 POR Circuit Characteristics						Additional description						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						331		1778		35		35.6.6 LVD Circuit Characteristics
(2) LVD detection voltage of interrupt & reset mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						332		1780		36		35.9 Flash Memory Programming Characteristics
						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						333		1788		36		36.3.1 
Pin Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						334		1788		36		36.3.1
Pin Characteristics		Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.
              P10 to P12 and P70 to P72 of the Group A products.		Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.
　　　  　　P10 to P12 and P70 to P72 of the Group A products do not support N-ch open-drain mode.		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						335		1788,
~
1793		36		36.3.1 Pin Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						336		1789		36		36.3.1 
Pin Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						337		1795		36		36.3.2 
Supply Current Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						338		1795
1796		36		36.3.2 
Supply Current Characteristics						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						339		1798		36		36.3.2 
Supply Current Characteristics		Notes 1. When the high-speed on-chip oscillator clock and high-speed system clock are stopped.
          2. Current flowing only to the watchdog timer (including the operation current of the 1.5 kHz on-chip oscillator).		Notes 1. When the high-speed on-chip oscillator clock and high-speed system clock are stopped.
          2. Current flowing only to the watchdog timer (including the operation current of the 15 kHz on-chip oscillator).		Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						340		1799		36		36.4.1 Basic Operation						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						341		1800		36		36.4.1 Basic Operation						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						342		1822		36		36.5.4 LIN/UART 
Module (RLIN3) UART Mode						Typo						1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

						343		1826		36		36.6 Analog Characteristics
36.6.1 A/D Converter Characteristics		(4) When AVREF (+) = internal reference voltage (ADREFP1 = 1, ADREFP0 = 0), AVREF (-) = AVREFM/ANI1
       (ADREFM = 1), target ANI pin: ANI0 to ANI23, ANI24 to ANI30
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Ta = -40 to +125°C, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Detection voitageN°t® Veor | Power supply rise time 148 | 156 | 162 v
Veor | Power supply fall time 147 | 155 | 161 v
Minimum pulse width'°'® 2 Tew 300 us
Detection delay time Teo 350 us

Notes 1. This indicates the POR circuit characteristics, and normal operation is not guaranteed under the condition ofless
than lower limit operation voltage (2.7 V).

2. Minimum time required for a POR reset when VDDexceeds below VPDR.

Tew

Supply voltage (VDD)
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ADPC Register | PM8 Register | DAM Register | DAM2 Register ADS Register Functions of ANOO/ANI2/P80 Pin
Digital /0 Input mode — Enables analog — Setting prohibited
output
Disables analog Digital input
output
Output mode — Enables analog — Setting prohibited
output
Disables analog Digital output
output
Analog I/0 Input mode Enables D/A | Enables analog | Selects ANI Setting prohibited
conversion output Does not selects ANI Analog output (D/A conversion output)
operation
P Disables analog | Selects ANI Analog input (to be converted)
output
Does not selects ANl | Analog input (not to be converted) "
Stops D/A Enables analog | Selects ANI Setting prohibited
conversion | output Does not selects ANI | Setting prohibited
operation
Disables analog | Selects ANI Analog input (to be converted)
output Does not selects ANI Analog input (not to be converted)

Output mode

Setting prohibited
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(b) Timer output register m (TOm)

Tom

Bitn

o
110

0: Outputs 0 from TOOO.
1: Outputs 1 from TO00.

(c) Timer output enable register m (TOEm)

TOEm

Bitn

Toeo0
110

0: Stops the  TO0O output operation by counting operation.
1: Enables the TOO0 output operation by counting operation.

(d) Timer output level register m (TOLm)

ToLm

Bitn

oL
0

0: Cleared to 0 when TOMO0O = 0 (master channel output mode)

(¢) Timer output mode register m (TOMm)

TOMm

Bitn

Tomoo
0

0: Sets master channel output mode.
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(b) Timer output register m (TOm)

Bitn
Tom | Tom 0: Outputs 0 from TOmn.
10 1: Outputs 1 from TOmn.

(c) Timer output enable register m (TOEm)

Bitn
TOEm | roem 0: Stops the TOmn output operation by counting operation.
10 1: Enables the TOmn output operation by counting operation.

(d) Timer output level register m (TOLm)
Bitn

TOLm | Tomn 0: Cleared to 0 when TOMmn = 0 (master channel output mode)
0

(¢) Timer output mode register m (TOMm)
Bitn

TOMm | Toumn 0: Sets master channel output mode.
0
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able 2-2. List of RL78/F14 Pins Other than Port Pins (4/5)

Pin 110 Function Pin Count
Function 100- | 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
pin
LRXDO Input | Serial data input to LIN v v v v v v
LRXD1 Input N \/Note1 | y/Note1 | y Note1 _ _
LTXDO Output | Serial data output from LIN v v v A v A
Vob — Positive power supply for the P33, P34, P80 to P87, P90 to P97 Note 2, N N \ N N \
P100 to P105, P121 to P124, P137,and RESET pins
Notes 1. Provided only in Group E products.
2. In products of Groups A to D, the positive power supply for P96 and P97 is EVooo.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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Table 2-2. List of RL78/F14 Pins Other than Port Pins (4/5)

Pin lle} Function Pin Count
Function 100- | 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
pin
LRXDO Input | Serial data input to LIN v v v v v v
LRXD1 Input N \/Note1 | y/Note1 | y Note1 _ _
LTXDO Output | Serial data output from LIN A v v A N A
Vop —_ Positive power supply for the P33, P34, P80 to P87, P90 to P97 Note 2, A \ A Al N A
P100 to P105, P121 to P124, P137,and RESET pins
Notes 1. Provided only in Group E products.
2. In products of Groups A to D, the positive power supply for P96 and P97 is EVooo.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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Address Special Function Register (2nd SFR) Name Symbol Manipulable Bit Range | After reset
1bit | 8bit | 16bit
FO2A0H | Comparator control register CMPCTL v v - 00H
FO2ATH | Comparator /0 switch register CMPSEL N N - 00H
FO2A2H | Comparator output monitor register CMPMON v N - 00H
FO2COH | Peripheral enable register 1 PER1 v v - 00H
FO2CIH | Peripheral enable register 2 PER2 v N - 00H
FO2C2H | CAN clock select register CANCKSEL v v - 00H
FO2C3H [ LIN clock select register LINCKSEL v v - 00H
F02C4H Clock select register CKSEL N N - 00H
FO2C5H [ PLL control register PLLCTL v v - 00H
FO2C6H | PLL status register PLLSTS - Vv - 00H
FO2CTH | fue clock division register MDIV - N - 00H
FO2C8H | RTC clock select register RTCCL v v - 00H
FO2C9H | POR/CLM reset confirmation register POCRES v v - oot
FO2FBH | | |

Notes 1. When a reset source other than POR occurs, bit 0 (the POCRESO bit) retains a value right before reset.

2. Onlyin the RL78/F14.
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Address Special Function Register (2nd SFR) Name Symbol Manipulable Bit Range | After reset
1bit | 8bit | 16bit
FO2A0H | Comparator control register CMPCTL v v - 00H
FO2ATH | Comparator I/O select register CMPSEL N N - 00H
FO2A2H | Comparator output monitor register CMPMON v N - 00H
FO2COH | Peripheral enable register 1 PER1 v v - 00H
F02C1H | Peripheral enable register 2 PER2 v v - 00H
FO2C2H | CAN clock select register CANCKSEL v v - 00H
FO2C3H [ LIN clock select register LINCKSEL v v - 00H
F02C4H Clock select register CKSEL N N - 00H
FO2C5H [ PLL control register PLLCTL v v - 00H
FO2C6H | PLL status register PLLSTS - Vv - 00H
FO2CTH | fue clock division register MDIV - v - ooH/oiH
FO2C8H | RTC clock select register RTCCL v v - 00H
FO2C9H | POR/CLM reset confirmation register POCRES v N - Wola 1
F02FBH | | |
Notes 1. When a reset source other than POR occurs, bit 0 (the POCRESO bit) retains a value right before reset.
2. Only in the RL78/F14.
3. The value of the FRQSELA bit in the user option byte (000C2H/020C2H)

becomes the initial value of the MDIVO bit in the MDIV register.
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This register is used to monitor the comparator output.
The CMPMON register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.
Figure 14-5. Format of Comparator Output Monitor Register (CMPMON)
Address: FO2A2H  After reset: 00H

Symbol 7 8 5 4 3 2 1 []
CMPMON 0 0 0 0 0 0 0 CMPMONO
CMPMONO ‘Comparator output monitor value RW
[} When CINV = 0 (comparator output is not inverted) R/W

* Comparator input voltage (IVCMPOn) < reference voitage
*  Comparator operation disabled (HCMPON = 0)

* Comparator output is disabled (COE =0)

When CINV = 1 (converter output is inverted)

* _Comparator input voitage (IVCMPOn) > reference voltage
1 When CINV = 0 (comparator output is not inverted)

*  Comparator input voltage (IVCMPOn) > reference voitage
When CINV = 1 (comparator output is inverted)

*  Comparator input voitage (IVCMPOn) < reference voitage
*  Comparator operation disabled (HCMPON = 0)
*__Comparator output is disabled (COE = 0)

Cautions 1. When comparator operation is enabled (HCMPON = COE = 1) but the noise filter is not in
use (CDFS1 and CDFSO0 = 00B), write the software so that the CMPMONO bit is read twice
and the values are only used after the two consecutive values match.

2. Be sure to setbits 7to 1to 0.
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This register is used to monitor the comparator output.
The CMPMON register can only be read by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

Figure 14-5. Format of Comparator Output Monitor Register (CMPMON)
Address: FO2A2H  After reset: 00H

Symbol 7 L] 5 4 3 2 1 0
CMPMON 0 0 0 0 0 0 0 CMPMONO
CMPMONO ‘Comparator output monitor value RW
0 When CINV = 0 (comparator output is not inverted) R

* Comparator input voltage (IVCMPOn) < reference voltage
* Comparator operation disabled (HCMPON = 0)

* Comparator output is disabled (COE =0)

When CINV = 1 (converter output is inverted)

*__Comparator input voitage (IVCMPOn) > reference voitage
1 ‘When CINV = 0 (comparator output is not inverted)

*  Comparator input voltage (IVCMPOn) > reference voitage
When CINV = 1 (comparator output is inverted)

*  Comparator input voltage (IVCMPOn) < reference voitage
* Comparator operation disabled (HCMPON = 0)

® Comparator output is disabled (COE =0)

Cautions 1. When comparator operation is enabled (HCMPON = COE = 1) but the noise filter is not in
use (CDFS1 and CDFS0 = 00B), write the software so that the CMPMONO bit is read twice
and the values are only used after the two consecutive values match.

2. Be sure to setbits 7to 1to 0.
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Address: FFF36H  After reset: 00H

Symbol 7 6 <5> <4> 3 2 1 0
DAM - - - DACEO - - - DAMDO

DACEO D/A conversion operation control RW
0 Stops D/A conversion operation. RW
1 Enables D/A conversion operation.

DAMDO DI/A converter operation mode selection RW
0 Normal mode RW
1 Real-time output mode

When the D/A converter is not used, set the DACEQ bit to 0 (output disable) and set the DACSO0 register to 00H to prevent
current from flowing into the R-2R resistor ladder to reduce unnecessary current consumption.
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ADPC Register | PM8 Register | DAM Register | DAM2 Register ADS Register Functions of ANOO/ANI2/P80 Pin
Digital /0 Input mode — Enables analog — Setting prohibited
output
Disables analog Digital input
output
Output mode — Enables analog — Setting prohibited
output
Disables analog Digital input

output
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Address: FFF36H  After reset: 00H

Symbol 7 6 5 <4> 3 2 1 0
DAM 0 0 0 DACEO 0 0 0 DAMDO

DACEO D/A conversion operation control RW
0 Stops D/A conversion operation. RW
1 Enables D/A conversion operation.

DAMDO DIA converter operation mode selection RW
0 Normal mode RW
1 Real-time output mode

When the D/A converter is not used, set the DACEQ bit to 0 (output disable) and set the DACSO register to 00H to prevent
current from flowing into the R-2R resistor ladder to reduce unnecessary current consumption.
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(Ta=-40 to +150°C, 2.7 V < EVooo = EVoo1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V) (1/2)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

e T T T T T T T T T T T T T T T T T T T T T T T T T
,— T T T T T T T T T T T T T T T T T T T T

Interrupt input high-level v, INTP1 to INTP13 Note 1 us
KRO to KR7 key interrupt = 250 ns
tinput low-level width
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(Ta=-40 to +150°C, 2.7 V < EVopo = EVoo1 = Vop £ 5.5V, Vss = EVsso = EVss1 =0 V) (1/2)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

e —— T —— T — T — T —
——TT T T T T T T T T T T T T T T T T T T T

Interrupt input high-level v, INTPO to INTP13 Note 1 us
KRO to KR7 key interrupt = 250 ns
input low-level width
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Address: FOO7AH  After reset: 00H

Symbol <7> <6> <5> <4> <3> 2 1 <0>
PER1 |DACENNe®| TRGEN [CMPENNe®| TRDOEN DTCEN 0 0 TRJOEN

DACEN Nete Control of D/A converter input clock RIW

0 Stops input clock supply. RW

+ SFR used by the D/A converter cannot be written to.

« The D/A converter is in the reset state.

1 Supplies input clock.

« SFR used by the D/A converter can be read/written to.
Note Only for RL78/F14.

Cautions 1. When setting the D/A converter, be sure to set the DACEN bit to 1 first. If DACEN =0,
writing to a control register of the D/A converter is ignored, and all read values are
default values (except for port mode register 8 (PM8), port register 8 (P8), A/D port

configuration register (ADPC), and D/A converter mode register 2 (DAM2)).
2. Be sure to clear the following bits to 0.

RL78/F13: bits 1,2,5,6,and 7
RL78/F14: bits 1,2, and 6







image114.png

Address: F02COH  After reset: 00H

Symbol <7> 6 <5> <4> <3> 2 1 <0>
PER1 | DACEN Note 0 CMPEN Nt [ TRDOEN DTCEN 0 0 TRJOEN

DACEN Nete Control of D/A converter input clock RW

0 Stops input clock supply. RW

« SFR used by the D/A converter cannot be written to.

« The D/A converter is in the reset state.

1 Supplies input clock.

« SFR used by the D/A converter can be read/written to.

Note Only for RL78/F14.

Cautions 1. When setting the D/A converter, be sure to set the DACEN bit to 1 first. If DACEN =0,
writing to a control register of the D/A converter is ignored, and all read values are
default values (except for port mode register 8 (PM8), port register 8 (P8), A/D port
configuration register (ADPC), and D/A converter mode register 2 (DAM2)).

2. Be sure to clear the following bits to 0.

RL78/F13: bits 1,2,5,6,and 7

RL78/F14: bits 1,2, and 6
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Note When SEmn is 1, the lower 8 bits of serial data register mn (SDRmn) can be read or written as the following
SFR, depending on the communication mode.
* CSlp communication ... SDRyL (CSlp data register)
* UARTq reception ... SDRmmL (UART(q receive data register)
* UARTQq transmission ... SDRmnL (UARTq transmit data register)
* |ICr communication ... SDRrL (lICr data register)
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Note When SEmn is 1, the lower 8 bits of serial data register mn (SDRmn) can be read or written as the following
SFR, depending on the communication mode.
* CSlp communication ... SDRyL (CSlp data register)
* UARTQq reception ... SDRmnL(UARTQ receive data register)
* UARTQq transmission ... SDRmnL (UARTq transmit data register)
* 1ICr communication ... SDRrL (lICr data register)
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6.3.5 Timer channel enable status register m (TEm)

The TEm register is used to enable or stop the timer operation of each channel.

Each bit of the TEm register corresponds to each bit of the timer channel start register m (TSm) and the timer channel
stop register m (TTm). When a bit of the TSm register is set to 1, the corresponding bit of this register is set to 1. When a
bit of the TTm register is set to 1, the comesponding bit of this register is cleared to 0.

The TEm register can be read by a 16-bit memory manipulation instruction.

The lower 8 bits of the TEm register can be read with a 1-bit or 8-bit memory manipulation instruction with TEmL.

Reset signal generation clears this register to 0000H.






image12.png

ADPC Register | PM8 Register | DAM Register | DAM2 Register ADS Register Functions of ANOO/ANI2/P80 Pin
Digital /0 Input mode — Enables analog — Setting prohibited
output
Disables analog Digital input
output
Output mode — Enables analog — Setting prohibited
output
Disables analog Digital output

output
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6.3.5 Timer channel enable status register m (TEm)

The TEm register is used to enable or stop the timer operation of each channel.

Each bit of the TEm register corresponds to each bit of the timer channel start register m (TSm) and the timer channel
stop register m (TTm). When a bit of the TSm register is set to 1, the corresponding bit of this register is set to 1. When a
bit of the TTm register is set to 1, the corresponding bit of this register is cleared to 0.

The TEm register can be read by a 16-bit memory manipulation instruction.

The lower 8 bits of the TEm register can be set with a 1-bit or 8-bit memory manipulation instruction with TEmL.

Reset signal generation clears this register to 0000H.
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TRD_CKSEL Control of TDR clock selection
0 Selects fcLk or fp ot !
1 Selects fsL Note2
SELLOSC Control of subsystem/low-speed on-chip oscillator selection clock (fsL) selection
Note 5,6, 7
0 Selects fsus Nt * and stopping the low-speed on-chip oscillator
1 Selects fiL"°**# and running the low-speed on-chip oscillator

Notes 1. When FRQSEL4 = 1 in the user option byte (000C2H/020C2H) and PLLDIV1 = 1 (feLL > 32
MHz) in the PLLCTL register, set the TRD_CKSEL bit to 0.

When FRQSEL4 = 1 in the user option byte (000C2H/020C2H) or PLLDIV1 = 1 (frL > 32
MHz) in the PLLCTL register, the timer RD clock becomes fur.
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TRD_CKSEL Control of TRD clock selection
0 Selects fcLk or fip Mot !
1 Selects fgL Note 2
SELLOSC Control of subsystem/low-speed on-chip oscillator selection clock (fsL) selection
Note 5,6,7
0 Selects fsusM°t¢ 2 and stopping the low-speed on-chip oscillator
1 Selects fiL"*** and running the low-speed on-chip oscillator

Notes 1. When FRQSEL4 = 1 in the user option byte (000C2H/020C2H) or PLLDIV1 =1 (fpL > 32
MHz) in the PLLCTL register, set the TRD_CKSEL bit to 0.
When FRQSEL4 = 1 in the user option byte (000C2H/020C2H) or PLLDIV1 = 1 (frL > 32
MHz) in the PLLCTL register, the timer RD clock becomes fuvr.
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Register Name Symbol After Reset Address Access Size
Peripheral Enable Register 1 PER1 00H F02COH 8
Comparator Control Register CMPCTL 00H FO2A0H 1,8
Comparator I/O Select Register CMPSEL 00H FO2A1TH 1,8
Comparator Output Monitor Register CMPMON 00H FO02A3H 1,8
A/D port configuration register ADPC 00H F0076H 8
D/A converter mode register 2 DAM2 00H F0227H 1,8
Port mode register 4 PM4 FFH FFF24H 1,8
Port mode register PM8 FFH FFF28H 1,8
o
Address: FOO7TAH  After reset: 00H
Symbol <7> <6> <5> <4> <3> <0>
PER1 DACEN Note TRGEN CMPEN N | TRDOEN DTCEN TRJOEN
CMPEN Note Control of comparator input clock RW
0 Stops input clock supply. RW

+ SFR used by the comparator cannot be written to.
« The comparator is in the reset state.

Supplies input clock.

+ SFR used by the comparator can be read/written to.
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Register Name Symbol After Reset Address Access Size
Peripheral Enable Register 1 PER1 00H F02COH 1,8
Comparator Control Register CMPCTL 00H FO2A0H 1,8
Comparator I/O Select Register CMPSEL 00H FO2A1TH 1,8
Comparator Output Monitor Register CMPMON 00H F02A2H 1,8
A/D port configuration register ADPC 00H F0076H 8
D/A converter mode register 2 DAM2 00H F0227H 1,8
Port mode register 4 PM4 FFH FFF24H 1,8
Port mode register 8 PM8 FFH FFF28H 1,8
e
Address: FOO7TAH  After reset: 00H
Symbol <7> 6 <5> <4> <3> <0>
PER1 DACEN Nete 0 CMPENN°t¢ | TRDOEN DTCEN TRJOEN
CMPEN Note Control of comparator input clock RW
0 Stops input clock supply. RW

+ SFR used by the comparator cannot be written to.
« The comparator is in the reset state.

Enables input clock supply.
+ SFR used by the comparator can be read/written to.
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Figure 14-10 shows a comparator operation example. The VCOUTO output becomes 1 when the analog input voltage is
higher than the comparator input voltage voltage, and the VCOUTO output becomes 0 when the analog input voltage is
lower than the reference voltage. When the comparator output changes, an interrupt request and an ELC event are output.

S
o
g Reference input
] voltage
i (external reference
€ voltage or D/A
s converter output
© voltage)
g
£
S
S
ELC event output 1')
Comparator interrupt

request output

CMPIFO bit in interrupt “1*
control register -o-

.
VCOUT output
0

Figure 14-10. Comparator Operation Example
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A = -40 to +150°C, 2.7 V < EVooo = EVop1 = Voo £ 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter

Symbol

Conditions

Unit

Transfer rate

Operation mode,
HALT mode

LIN communication clock source
(fewx or fux):
41024 MHz

SNOOZE mode

LIN communication clock source
(few):

11024 MHz

FRQSEL4 = 0 in the user option
byte (000C2H/020C2H)

4.8

LIN communication clock source
(few):

110 24 MHz

FRQSEL4 = 1 in the user option
byte (000C2H/020C2H)

2.4

kbps
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Figure 14-10 shows a comparator operation example. The VCOUTO output becomes 1 when the analog input voltage is
higher than the comparator input[____]voltage, and the VCOUTO output becomes 0 when the analog input voltage is
lower than the reference voltage. When the comparator output changes, an interrupt request and an ELC event are output.

S
& ;
g Reference input
[ voltage
3 (extemnal reference
g voltage or D/A
5 converter output
© voltage)
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Figure 14-10. Comparator Operation Example
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(a) Timer mode register mn (TMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TMRmn [cksmat{cKsmno| CCSmn | WS Mt (STSmN2|STSmN1(STSMAO| CIsmn1 | CISmn0 MDmn3 | MDmn2 | MDmn1 | MDmNO
170 | 10| 0 [ 0 0 0 0 0 0 0 0 0 0 10
| [ | [ |
Operation mode of channel n

000B: Interval timer

Setting of operation when counting is started
0: Neither generates INTTMmn nor inverts
timer output when counting is started.
1: Generates INTTMmn and inverts timer
‘output when counting is started.

|__Selection of TImn pin input edge
00B: Sets 00B because these are not used.

| Start trigger selection
000B: Selects only software start.

|__Setting of MASTERmN bit (channels 2, 4, 6)
0: Independent channel operation function.
Setting of SPLITmn bit (channels 1, 3)
1: 8-bit timer mode

|__Count clock selection
0: Selects operation clock (fucx).

[ Operation clock (fucx) selection
00B: Selects CKmO as operation clock of channel n.
10B: Selects CKm1 as operation clock of channel n.
01B: Selects CKm2 as operation clock of channel n.
11B: Selects CKm3 as operation clock of channel n.
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(a) Timer mode register mn (TMRmn)
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

TMRmn  [cksmnt{cKsmno| CCSmn | WS Mt (STSmN2|STSmA1(STSMAO| CIsmn1 | CISmn0 MDmn3 | MDmn2 | MDmn1 | MDA
170 | 10| 0 0 [on 0 0 0 0 0 0 0 0 0 0 10
| - [ | [ |
Operation mode of channel n
000B: Interval timer

Setting of operation when counting is started
0: Neither generates INTTMmn nor inverts
timer output when counting is started.
1: Generates INTTMmn and inverts timer
‘output when counting is started.

|__Selection of Timn pin input edge
00B: Sets 00B because these are not used.

| _Start trigger selection
000B: Selects only software start.

| _Setting of MASTERmN bit (channels 2, 4, 6)
0: Independent channel operation function.
Setting of SPLITmn bit (channels 1, 3)
0:16bit timer mode
1: 8-bit timer mode
|__Count clock selection
0: Selects operation clock (fucx).

[ Operation clock (fucx) selection
00B: Selects CKmO as operation clock of channel n.
10B: Selects CKm1 as operation clock of channel n.
01B: Selects CKm2 as operation clock of channel n.
11B: Selects CKm3 as operation clock of channel n.
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(Tp = —40~+150C, 2.7V=EVpp = EVppy = Vpp=5.5V, Ves = EVsgy = EVsgy
(Ta = —40~+1507C, 2.7VSEVpro = EVpos = VppS5.5V, Ves = EVesy = EVegy

(Ta = —40~+1507C, 2.7VSEVpro = EVpos = VppS5.5V, Ves = EVesy = EVegy
(Ta = —40~+1507C, 2.7VSEVpro = EVpos = VppS5.5V, Ves = EVesy = EVegy
(Ta = —40~+1507C, 2.7VSEVpro = EVpos = VppS5.5V, Ves = EVesy = EVegy

(Ta = —40~+1507C, 2.7VSEVpro = EVpos = VppS5.5V, Ves = EVesy = EVegy

=0v)
=0V)
=0V)
=0V)
=0V)
=0V)

(1/4)
(2/4)
(3/4)
(4/4)
(1/2)
(2/2)
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(Tp = —40~+1507C,
(Tp = —40~ +150C,
(Tp = —40~ +150C,
(Tp = —40~ +150C,
(Tp = —40~ +150C,

(Tp = —40~ +150C,

2.7VEEVppy = EVppy = VppE5.5V, Vgg = EVegy = EViggy = OV
2.7VEEVopg = EVipy = V5.5V, Vs = EVegy = EVesy = OV.
2.7VEEVppg = EVppy =

2.7VSEVppo = EVpoy =

2.7VSEVppo = EVpoy =
2.7VSEVppo = EVpoy =

Vpp=5.5V, Vg5 = EVggp = EVeggy = OV.
Vpp=5.5V, Vg5 = EVggp = EVeggy = OV.
Vpp=5.5V, Vgs = EVsgy = EVgsy = OV.

)
)
)
)
)
VppS5.5V, Ves = EVegy = EVis; = OV)
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Input

o 16-bit timer 10 input Vo[ et | Nt
T Input | 16-bit timer 11 input (8-bit mode available) v Note |y Note 1
T2 Input | 16-bit timer 12 input V[ Nt | Nt
™3 Input | 16-bit timer 13 input (8-bit mode available) V| Aot | Notet

Note 1. Provided only in the products with 96 Kbytes or 128 Kbytes of ROM.
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CKSEL CMC register Subsystem clock pin operation | XT1/P123 pin | XT2/EXCLKS/
register mode P124 pin
SELLOSC | EXCLKS |OSCSELS
Note 1,2 Note 1
0 0 Input port mode Input port
0 1 XT1 oscillation mode Crystal/ceramic resonator
connection
1 0 1 Input port mode (low-speed on- | Input port
chip oscillator operation mode)
1 0 Input port mode Input port
1 1 External clock input mode Input port External clock
input
1 1 1 Input port mode (low-speed on- | Input port
chip oscillator operation mode)
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CKSEL CMC register Subsystem clock pin operation | XT1/P123 pin | XT2/EXCLKS/
register mode P124 pin
SELLOSC | EXCLKS |OSCSELS
Note 1,2 Note 1
0 0 Input port mode Input port
0 1 XT1 oscillation mode Crystal resonator
connection
1 0 1 Input port mode (low-speed on- | Input port
chip oscillator operation mode)
1 0 Input port mode Input port
1 1 External clock input mode Input port External clock
input
1 1 1 Input port mode (low-speed on- | Input port
chip oscillator operation mode)
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»(0) TO10

—> INTTM10

PWM output delay control
(PWMDLY2)

Delay

[

regjister 2







image139.png

»(0) TO10

—> INTTM10

PWM output delay control register 2
(PWMDLY2)

Delay

[ ]
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Ta = -40 to +150°C, 2.7 V < EVono = EVoo1 = Voo £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter

Symbol

Conditions

Unit

Transfer rate

Operation mode,
HALT mode

LIN communication clock source
(few or fux):
410 24 MHz

8%

SNOOZE mode

LIN communication clock source
(few):

11024 MHz

FRQSEL4 = 0 in the user option
byte (000C2H/020C2H)

2.4

LIN communication clock source
(few):

11024 MHz

FRQSEL4 = 1in the user option
byte (000C2H/020C2H)

1.2

kbps
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(4) Divider function
A clock input from a timer input pin (TImn) is divided and output from an output pin (TOMN).

Timer input

© ©Timer output
JUUUL  rio0) b

Set the TImn and TOmN pins so that they are different from each other by the peripheral I/0 redirection registers 0,
1,2, and 3 (PIORO, PIOR1, PIOPR?, and PIOR3).
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(4) Divider function
A clock input from a timer input pin (TImn) is divided and output from an output pin (TOmn).

Timerinput g

©Timer ompmm
BTal TRt rer o

Set the TImn and TOmN pins so that they are different from each other by the peripheral /0 redirection registers 0,
1,2, and 3 (PIORO, PIOR2, PIOPR2, and PIOR3).
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Pin Name Altemate Function PIORXX | POMXX | PMCXX | PMXX PXX PIMXX | PITHLXX
Function Name 1o
AV
VA
P54 SSI10 Input x - - 1 x o1 on
(TI11) Input 1 - - 1 x 0 o
(TO11) Output 1 - - 0 0 x x
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This register is used to set input/output of port 4 in 1-bit units.
When using the port (P41/VCOUTO) to be shared with the comparator output pin, set the corresponding bit in the port
mode register 4 (PM4) and port Iregiste( 4 (P4)to 0.
Y
The PM4 register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to FFH.

Figure 14-8. Format of Port Mode Register 4 (PM4)

Address: FFF24H  After reset: FFH

Symbol 7 6 5 4 3 2 1 0
PM4 PM47 PM46 PM45 PM44 PM43 PM42 PM41 PM40
PM4n P4n pin input/output mode selection (n =0 to 7) RW
0 Output mode (output buffer on) RW
1 Input mode (output buffer off)
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10000H

Reserved

Program
memory
space

OFFFFH

)L

00000H

Code flash memory
96 KB

of
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10000H

Reserved

Program
memory
space

17FFFH

)L

00000H

Code flash memory
96 KB

ol
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Ta = -40 to +125°C, 2.7 V < EVooo = EVoo1 = Voo £ 5.5 V, Vss = EVsso = EVss1 =0 V) (2/4)

ltems Symbol Conditions MmN, | Tve. | max | unit
Output current, low™*** | lous | Per pin for P00 to P03, P10 | 40V <EVoss 55V 85 | mA
o P17,P3010P32,P40to | 57y <EVan <40V 40 | mA

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
P973 P106, P107, P120,
P125 to P127, P130, P140,
P150 to 157
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Ta = -40 to +125°C, 2.7 V < EVooo = EVoo1 = Voo £ 5.5 V, Vss = EVsso = EVss1 =0 V) (2/4)

ltems Symbol Conditions MmN, | Tve. | max | unit
Output current, low™*** | lous | Per pin for P00 to P03, P10 | 40V <EVoss 55V 85 | mA
o P17,P3010P32,P40to | 57y <EVan <40V 40 | mA

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
P973 P106, P107, P120,
P125 to P127, P130, P140,
P150 to P157
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(Ta = -40 to +125°C, 2.7 V < EVono = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (1/4)
(Ta = -40 to +125°C, 2.7 V < EVono = EVop1 = Voo < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/4)
(Ta = -40 to +125°C, 2.7 V < EVooo = EVop1 = Voo < 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/4)
(Ta = -40 to +125°C, 2.7 V < EVooo = EVpop1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (4/4)
(Ta = -40 to +125°C, 2.7 V < EVopo = EVpop1 = Voo < 5.5 V, Vss = EVsso = EVss1 = 0 V) (1/2)
(Ta = -40 to +125°C, 2.7 V < EVono = EVop1 = Voo < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)
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(Ta = -40 to +125°C, 2.7 V < EVboo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/6)
(Ta = -40 to +125°C, 2.7 V < EVpoo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/6)
(Ta = -40 to +125°C, 2.7 V < EVooo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/ 6)
(Ta = -40 to +125°C, 2.7 V < EVono = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (4/6)
(Ta = -40 to +125°C, 2.7 V < EVono = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/6)
(Ta = -40 to +125°C, 2.7 V < EVopo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (6/! 6)
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Analog voltage
input for comparator
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ES

cs

3 2 1 0
ES3 | ES2 | ES1 ESO
3 2 1 0
Ccs3 | CP2 | CP1 CPO







image151.png

ES

cs

3 2 1 0
ES3 | ES2 | ES1 ESO
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(2) LVD detection voltage of interrupt and reset mode
A = -40 to +150°C, Veor < EVooo = EVoo1 = Voo < 5.5 V, Vss = EVsso = EVss1 =0 V)

(Ta = -40 to +150°C, Veor < EVooo = EVoo1 = Voo £ 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MN. | TYP. | mAX. | unit
Detection | Supply voltage level | Vevoo | Power supply fse time 462 | 474 | 522 | V Parameter | Symbol C"‘““":. M| TYP. | MAX. | Unk
voltage Power supply fal time. 152 | a6 | 511 | v :'m"‘"‘"”’ Vs ﬁm"ﬁ; 00,141, 268%% | 275 | 300 | v
Vs |Power supply fise tme 450 | 462 | 509 v Voo LVIS1, LVISO = 1,0 | Rising release reset voitage 430 442 | 487 v
Power supply fall time 440 | 452 [ 498 | v prEo—— o [ am o | v
Vovez | Power supply rise time 430 | 442 | 487 | v o [vPoca vPocT vPoco =0, 1.0% . 2% | 275 | 300 | v
Power supply fal time 421 [a3 [at6 [ v falling reset voltage: 275V 2
Vavos | Power supply rise ime 313 |32 | 35 | V Vuor LVIS1,LVIS0=0,0 | Rising release reset voitage 450 | 482 | 509 [ Vv
Power supply fal ime 307 | 315 | 347 | V Falling interrupt voltage 220 | 432 | 4 | v
Vo | Power supply rise time 295 | 302 | 333 | V Vuos | VPOC2, VPOCT, VPOCO =0, 1, 1% 1, 268 | 275 | 300 | Vv
Power supply fal ime 289 | 29% [ 323 | v falling reset voltage: 275V 2
Vwes | Power supply rise time 274 | 281 [ 311 | v Voo LVIS1,1VIS0=0,1 | Rising release reset voitage 343 | 322 | 355 | v
Power supply fall time 268 | 275 | 300 | v Falling interrupt voltage 307 | 315 | 347 | Vv
Minimum pulse width [ 300 bs Vereo LVIS1,LVIS0=0,0 | Rising release reset voitage 462 | 474 [ 52 [ v
Detection delay time to 300 | ps Faling interupt voltage 452 | 484 | 511 | v

Note The minimum value exceeds below the lower limit operation voltage (2.7 V), however, in reset mode, normal
‘operation (same behavior when Voo = 2.7 V) is possible until a reset is effected at the power supply falling time.

Notes 1. These values indicate setting values of option bytes.
2. The minimum value exceeds below the lower limit operation voltage (2.7 V), however, in reset mode, nomal
'operation (same behavior when Voo = 2.7 V) is possible until a reset is effected at the power supply falling

time.
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‘A = -40 to +150°C, Veor < EVooo = EVoo1 = Voo £ 5.5 V. Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection | Supply voltage level | Viveo | Power supply rise ime. 462 | 474 | 522 v
voltage Power supply fall time 452 464 511 v
Vuor | Power supply rise time 450 462 5.09 \
Power supply fall time 440 452 498 N
Vuoz | Power supply rise time 430 442 487 \
Power supply fall time 421 432 476 \
Vuos | Power supply rise time 3.13 322 3.66 \
Power supply fall time 307 3.15 347 \
Vo | Power supply rise time. 295 | 302 | 344 %
Power supply fall time 289 2% 323 \
Vuos | Power supply rise time 274 281 3.22 \
Power supply fall time 268" [ 275 | 300 v
Minimum pulse width o 300 us
Detection delay time to 300 s

Note The minimum value exceeds below the lower limit operation voltage (2.7 V), however, in reset mode, normal
operation (same behavior when Voo = 2.7 V) is possible until a reset is effected at the power supply falling time.

(2) LVD detection voltage of interrupt & reset mode

4 = -40 to +150°C, Veor < EVooo = EVoo1 = Voo £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol ‘Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vuos | VPOC2, VPOC1, VPOC0 =0, 0, 1Nt 1, 268 | 275 | 300 | v
mode falling reset voltage: 2.75 V/ 2

Ve LVISL, LVISO =0, 0 Rising release reset voitage 4.30 442 487 v

Falling interrupt voltage 421 | 432 | 478 | v

Vues | VPOC2, VPOC1, VPOCO =0, 1, 0Nt 1, 268N | o275 [ 300 v
falling reset voltage: 275V 2

Voor LVIS1,LVIS0=0,0 | Rising release reset voitage 450 | 482 | 500 [ v

Falling interrupt voitage 440 | 452 | 48 | v

Vues [ VPOC2, VPOC1, VPOCD =0, 1, 1%% 7, 268 | 275 [ 300 | v
falling reset voltage: 275V 2

Voo LVIS1,LVIS0=0,1 | Rising release reset voitage 343 [ 322 [ 366 | v

Falling interrupt voitage 307 | 315 | 347 | v

Voo LVIS1,LVIS0=0,0 | Rising release reset voitage 462 | 474 | 52 | v

Falling interrupt voltage 452 464 511 v

Notes 1. These values indicate setting values of option bytes.
2. The minimum value exceeds below the lower limit operation voltage (2.7 V), however, in reset mode, normal
‘operation (same behavior when Voo = 2.7 V) is possible until a reset is effected at the power supply falling
time.
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Figure 30-7. Setting of Flash Memory Programming Mode

>

$

RESET /h

<1> The low level is input to the TOOLO pin.

<2> The external reset ends (POR and LVD reset must end before the extemal reset ends.).
<3> The TOOLO pin is set to the high level.

<4> Baud rate setting by UART reception is completed.

Remark tsumm: The segment shows that it is necessary to finish specifying the initial communication settings within
100 ms from when the resets end.
tar  How long from when the TOOLO pin is placed at the low level until an external reset ends
te:  How long to keep the TOOLO pin at the low level from when the external and interal resets end (the flash
firmware processing time is excluded)
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Figure 30-7. Setting of Flash Memory Programming Mode

<3>

tsu

<1> The low level is input to the TOOLO pin.
<2> The external reset ends (POR and LVD reset must end before the extemal reset ends.).
<3> The TOOLO pin is set to the high level.

<4> Baud rate setting by UART reception is completed.

Remark tsuwm: The segment shows that it is necessary to finish specifying the initial communication settings within

tas
to:

100 ms from when the resets end.

How long from when the TOOLO pin is placed at the low level until an external reset ends

How long to keep the TOOLO pin at the low level from when the external and intemal resets end (the flash
firmware processing time is excluded)  tHD: (min)ims
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UART UARTO UART1
Target channel Channel 0 of SAUD Channel 2 of SAUO
Pins used TxDO TxD1
Interrupt INTSTO INTST1
Transfer end interrupt (in single-transfer mode) or buffer empty 'nlenpu (in continuous transfer mode)
can be selected.
Error detection flag None
Transfer data length 7 to 9 or 16 bits
Transfer rate Max. fuc/6 [bps] (SDRmN [15:9] = 2 or more), Min. feud(2 x 2'S x 128) [bps] Mete
Data phase Forward output (default: high level)
Reverse output (default: low level)
Parity bit The following selectable
« No parity bit
+ Appending 0 parity
* Appending even parity
* Appending odd parity
Stop bit The following selectable
« Appending 1 bit
« Appending 2 bits
Data direction MSB or LSB first

Note Use this operation within a range that satisfies the conditions above and the AC characteristics in the electrical

specifications.

Remarks 1. fuck: Operation clock frequency of target channel
fo:  System clock frequency
2. m: Unit number (m =0, 1), n: Channel number (n = 01), mn =00, 10
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UART UARTO UART1
Target channel Channel 0 of SAUO ‘Channel 0 of SAU1
Pins used TxDO TxD1
Interrupt INTSTO INTST1
Transfer end interrupt (in single-transfer mode) or buffer empty 'nlenpp( (in continuous transfer mode)
can be selected.

Error detection flag None
Transfer data length 7 to 9 or 16 bits

Transfer rate Max. fuc/6 [bps] (SDRmN [15:9] = 2 or more), Min. feud(2 x 2'S x 128) [bps] Mete
Data phase Forward output (default: high level)

Reverse output (default: low level)
Parity bit The following selectable

« No parity bit

* Appending 0 parity
« Appending even parity
« Appending odd parity

Stop bit The following selectable
« Appending 1 bit
« Appending 2 bits
Data direction MSB or LSB first

Note Use this operation within a range that satisfies the conditions above and the AC characteristics in the electrical

Remarks 1. fuck. Operation clock frequency of target channel
fo:  System clock frequency
2. m: Unit number (m = 0, 1),n: Channel number (n = 0), mn =00, 10
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Operation of the hardware (reference)

Wakeup signal frame generation

TxDO — g 8 bits ; ,—

[]
Transmit data *

BF generation

TxDO —I 13-bit length r
T I . 1
Transmit data

Sync field data generation

T NN
1 ' '
55H
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Operation of the hardware (reference)

Wakeup signal frame generation
TxDO — 8bits (—

I —
' Transmit thta'

BF generation

TXDO ~| 13-bit length r

I —
' Transmitdata

Sync field data generation

by

! 55H !
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Reference voltage
input for comparator
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Table 8-14. Input Capture Function Specifications

ltem

Specification

Count sources M !

foux, fos, o, foum .
External signal input to the TRDCLKO pin (active edge selected by a program)

Count operations

Increment

Count period

When bits CCLR2 fo CCLRO in the TROCRI register are set o 0008 (ree-
running operation)
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Table 8-14. Input Capture Function Specifications

tem tion
Count sources o ' fox, s, o, foum, f.
External signal input o the TROCLKO pin (active edge selected by a program)
Count operations Increment
Count period When bits CCLR2 to CCLRO in the TRDCRI register are set to 0008 (free-
running operation).
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Notes 1. The default priority determines the sequence of interrupts if two or more maskable interrupts occur
simultaneously. Zero indicates the highest priority and 55 indicates the lowest priority.
2. Basic configuration types (A) to (F) correspond to (A) to (F) in Figure 21-1.
3. Not provided in Group A products.
4. Whether the interrupt source is the detection of edge input on a pin or a TAU count end/capture end interrupt
is not detectable.
| 5. Only INTST1 is provided. |
To determine whether the actual interrupt source is INTP8 or INTRTC, read the INTFLGO2 bit in the INTFLGO
register or the WAFG and RIFG bits in the RTCC1 register.
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Notes 1.

©

The default priority determines the sequence of interrupts if two or more maskable interrupts occur
simultaneously. Zero indicates the highest priority and 55 indicates the lowest priority.

Basic configuration types (A) to (F) correspond to (A) to (F) in Figure 21-1.

Not provided in Group A products.

Whether the interrupt source is the detection of edge input on a pin or a TAU count end/capture end interrupt
is not detectable.

To determine whether the actual interrupt source is INTP8 or INTRTC, read the INTFLGO2 bit in the INTFLGO
register or the WAFG and RIFG bits in the RTCC1 register.
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Interrupt g Interrupt Source Intemall | Vector (@1 8 [ | & (8|88
Type | E External | Table §g- sl2 2|22 |2
3| Name Trigger address | §9 | 8
3 ~3 =
H g
3
i g
= 3
A
mo
31 |INTTMO4 End of timer channel 4 0042H N v N N v N
count/capture
32 |INTTMOS End of timer channel 5 0044H N N N N v v
count/capture
33 |INTTMO6 End of timer channel 6 0046H N v N N v N
count/capture
34 [INTTMO7 End of timer channel 7 0048H N N N N v N

count/capture
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Interrupt g Interrupt Source intemall [ Vector [J2 T8 [2[&[R8[8]8
Type External | Table § glsilzlz2|l2|l2 |2
s Name Trigger F 2 § ) 5 5 ) 5
g "2 35
=z <€
s
! §
o
31 [INTTMO4 End of TAUO channel 4 0042H v N N N v v
count/capture
32 [INTTMOS End of TAUO channel 5 0044H v v v v v v
count/capture
33 |INTTMO06 End of TAuo channel 6 0046H v N N N N N
count/capture
34 (INTTMO7 End of TAUO channel 7 0048H v N v N v v
count/capture
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I;t:;::t Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag §‘ E Sgo § ;f E

Register Register Register | 5 M

INTTMO5 TMIFO5S IF2L  [TMMKO5 MK2L  |TMPROOS, TMPR105 |PRO2L, | V[ Y| Y[ Y| V| V[V

INTTMO6 TMIF06 TMMK06 TMPRO06, TMPR106 | PRI2L | V[V | V| V| V| V]V

INTTMO7 TMIFO7 TMMKO7 TMPR007, TMPR107 VIV Y Yy

INTP11 PIF11 PMK11 PPR11, PPR111 VIV ===~

Note 1|

INTLINOWUP | LINOWUPIF LINOWUPMK LINOWUPPRO, VNNV Y
LINOWUPPR1

INTKR KRIF KRMK KRPRO, KRPR1 VIV VY Y

INTCANOERR |CANOERRIF CANOERMK CANOERRPRO, VIV [Y]-

CAOERRPR1 I I I I
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Interrupt Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag é $ ? ; ‘r,:" $ 8
Source FEIEE R
Register Register Register | 5
INTTMOS TMIFO5 IF2L  [TMMKOS MK2L  |TMPRO05, TMPR105 |PRO2L, |V [V [ V[ V]|V [V[V
INTTMO6 TMIF06 TMMK06 TMPR00S, TMPR106 | PR12L | V[ V[ V[V V]V [V
INTTMO7 TMIFO7 TMMKO7 TMPR007, TMPR107 NIV YV Y
INTP11 PIF11 PMK11 PPRO11,PPR111 v ﬁ'J -1-1-
|
INTLINOWUP | LINOWUPIF LINOWUPMK LINOWUPPRO, VIV Y
LINOWUPPR1
INTKR KRIF KRMK KRPRO, KRPR1
INTCANOERR |CANOERRIF CANOERRMK CANOERRPRO,
CANOERRPR1







image168.png

interrupt | Interrupt Request Flag | Interrupt Mask Flag Priority Specification Flag g|8[gs|8|8(3
Sou Tlelzlzlzle 2
rce g 5|3|5|5|5 |5
Register Register Register
INTP13 PIF13 IFOH  |PMK13 MKOH  [PPRO13, PPR113 PROOH, [V V|- |-|-|-]-
PRIOH  [Nots|nota
INTCLM CLMIF CLMMK CLMPRO, CLMPR1 VIV VY[V V]Y
INTSTO STIFO STMKO STPROO, STPR10 VIV V[V [V]V]Y
INTCSI00 IICIFO0 CSIMK00 (CSIPRO00, CSIPR100 VIV VY[V VY
INTIIC00 IICIF00 1ICMK00 IICPRO0O, IICPR100 VIV V][V V]Y
INTSRO SRIFO SRMKO SRPROO, SRPR10 VIV V[ V[V]V]Y
INTCSI01 CSIIFO1 CSIMKO1 (CSIPRO01, CSIPR101 VvV VY]V
INTIICO1 IICIFO1 1ICMKO1 IICPRO01, IICPR101 NMENEENNE
INTTRDO TRDIFO TRDMKO [TRDPROD, TRDPR10 M ENE
INTTRD1 TRDIF1 TRDMK1 [TRDPRO1, TRDPR11 M ENE
INTTRJO TRIIFO TRIMKO TRJPROD, TRIPR10 MERIEIRIRIE
INTRAM RAMIF RAMKK RMAMPRO RAMPR1 VIV V] V]V]Y
INTLINOTRM | LINOTRMIF LINOTRMMK LINOTRMPRO, NN ENEINE
LINOTRMPR1
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Interrupt Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag 3 S| R&EIV|8|8
Plelelelele |

Source ‘g B IERERERE

Reqgister Register Register
INTP13 PIF13 IFOH  |PMK13 MKOH  |PPRO13, PPR113 PROOH, [V |V |-|-|-|-]-
PRIOH  [Note |Nots
INTCLM CLMIF CLMMK CLMPRO, CLMPR1 VIV VY
INTSTO STIFO STMKO STPROO, STPR10 VIV VY
INTCSI00 CSIIF00 CSIMK0O (CSIPRO0O, CSIPR100 v NEIEIREE
INTIICO0 IICIF00 IICMKO0O IICPRO0D, ICPR100 VIV VY
INTSRO SRIFO SRMKO SRPRO0, SRPR10 N EIKIRAREE
INTCSI01 CSIIFO1 CSIMKO1 (CSIPR001, CSIPR101 N ICIRIREE
INTIICO1 IICIFO1 IICMKO1 IICPRO01, ICPR101 NN RICIRIREE
INTTRDO TRDIFO TRDMKO ITRDPROD, TRDPR10 NN EIKIRIREE
INTTRD1 TRDIF1 TRDMK1 ITRDPRO1, TRDPR11 v NEIEIREE
INTTRJO TRJIFO TRIMKO TRJPROO, TRIPR10 VIV VY
INTRAM RAMIF RAMMK RAMPRO , RAMPR1 N NV VY Y)Y
INTLINOTRM ~ |LINOTRMIF LINOTRMMK LINOTRMPRO, NN EIKIRAREE
LINOTRMPR1
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Address: FOO77H  After reset: 00H RMW

Symbol
PMS

7

6

0

0
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Address: F0341H After reset: 00H

Symbol
CMPCTL

<7> 6 5 4 3 2 <1> 0
HCMPON | CDFS1 CDFS0 CEGN CEGP CSTEN COE CINV
HCMPON Comparator operation control " RIW
0 Operation stopped (the comparator outputs a low-level signal) RW
1 Operation enabled (input to the comparator pins is enabled)
CDFs1 CDFSO0 Noise filter selection Notes2.3.4 RW
0 0 Noise filter not used RW
0 1 Noise filter sampling frequency is 2 /i
1 0 Noise filter sampling frequency is 2*feuc
1 1 Noise filter sampling frequency is 2'fec
CEGN CEGP Selection of valid edge of INTCMP interrupt signal RW
0 0 No edge selection RW
0 1 Falling edge selection
1 0 Rising edge selection
1 1 Both-edge selection

The valid edge is set for the signal after the comparator polarity is selected by using the CINV bit and the filter is
selected by using CDFS1 and CDFSO bits.
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Address: FO2A0H  After reset: 00H

Symbol
CMPCTL

<7> 6 5 4 3 2 <1> 0
HCMPON | CDFS1 CDFS0 CEGN CEGP CSTEN COE CINV
HCMPON Comparator operation control ¥t RIW
0 Operation stopped (the comparator outputs a low-level signal) RW
1 Operation enabled (input to the comparator pins is enabled)
CDF$1 CDFS0 Noise filter selection Notse2.3.4 RW
0 Noise filter not used RW
0 1 Noise filter sampling time is 2%/fcx
1 0 Noise filter sampling time is 2%/feix
1 1 Noise fiiter sampling time is 2%/fou
CEGN CEGP Selection of valid edge of INTCMP interrupt signal RW
0 0 No edge selection RW
0 1 Rising edge selection
1 0 Falling edge selection
1 1 Both-edge selection

The valid edge is set for the signal after the comparator polarity is selected by using the CINV bit and the filter is
selected by using CDFS1 and CDFSO bits.
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This register is used to adjust the accuracy of the high-speed on-chip oscillator.

With self-measurement of the high-speed on-chip oscillator frequency via a timer using high-accuracy external clock
input, and so on, the accuracy can be adjusted.

Set the HIOTRM register by an 8-bit memory manipulation instruction.

Caution The frequency will vary if the temperature and Voo pin voltage change after accuracy
adjustment. When the temperature and Voo voltage change, accuracy adjustment must be
executed regularly or before the frequency accuracy is required.
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Software Operation Hardware Status

Channel | Sets timer mode register mn (TMRmn) (determines. Channel stops operating.

default | operation mode of channe). (Clock is supplied and some power is consumed.)
setting | Sets number of counts to timer data register mn

(TDRmn),
Clears the TOEmn bit of timer output enable register m
(TOEm) t0 0.

As

As

A

During

operation

Set value of the TDRmn register can be changed.

[Sets corresponding bit of noise filter enable registers 1
[and 2 (NFEN1 and NFEN2) to 1

The TCRmn register can always be read.

The TSRmn register is not used

Set values of the TMRmn register, TOMmn, TOLmn,
TOmn, and TOEmn bits cannot be changed.

Counter (TCRmn) counts down each time input edge of
the Timn pin has been detected. When count value
reaches 0000H, the value of the TORmn register is loaded
1o the TCRmn register again, and the count operation is.
continued. By detecting TCRmn = 0000H, the INTTMmn
output is generated.

After that, the above operation is repeated.

Av

Av

A
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Software Operation

Hardware Status

A

A

Sefs the corresponding bitof the noise fiter enable.
registers 1, 2 (NFEN1, NFEN2)to 0 (off) or 1 (o).

Sets timer mode register mn (TMRmn) (determines
‘operation mode of channel).

Sets number of counts to timer data register mn
(TDRmn).

Clears the TOEmn bit of timer output enable register m
(TOEm) t0 0.

Channel stops operating.
(Clock is supplied and some power is consumed.)

As

As

A

During

operation

Set value of the TDRmN register can be changed.

The TCRmn register can always be read
The TSRmn register is not used.

Set values of the TMRmn register, TOMmn, TOLmn,
TOmn, and TOEm bits cannot be changed.

Counter (TCRmn) counts down each time input edge of
the Timn pin has been detected. When count value
reaches 0000H, the value of the TORmn register is loaded
10 the TCRmn register again, and the count operation is
continued. By detecting TCRmn = 0000H, the INTTMmn
output is generated.

After that, the above operation is repeated

Av

Av

A
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Figure 14-9. Format of Port Mode Register 8 (PM8)

Address: FFF28H  After reset: FFH
Symbol

7 6 5 4 3 2 1 0
PM8 PM87 PM86 PM85 PM83 PMe2 | PMe1 |  PM80

P8n pin input/output mode selection (n=0to 7)

0: Outputmode (output buffer on)

1: Input mode (output buffer off)
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Figure 14-9. Format of Port Mode Register 8 (PM8)

Address: FFF28H  After reset: FFH
Symbol

7 6 5 4 3 2 1 0
PM8 PM87 PM86 PM85 PM83 PMe2 | PMe1 |  PM80

P8n pin input/output mode selection (n=0to 7)

Outputmode (output buffer on)

Input mode (output buffer off)
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Software Operation Hardware Status |
Channel | Sets timer mode register mn (TMRmn) (determines. Channel stops operating.
default operation mode of channel). (Clock is supplied and some power is consumed.)
setting

Ay

A

A

During
operation

Set values of only the CISmn1 and CISmn0 bits of the
TMRmn register can be changed.

[Sets coresponding bit of noise filter enable registers 1
Jand 2 (NFEN1 and NFEN2) to 1

The TDRmn register can always be read.

The TCRmn register can always be read.

The TSRmn register can always be read.

Set values of the TOMmn, TOLmn, TOmn, and TOEmn
bits cannot be changed.

Counter (TCRmn) counts up from 0000H. When the Timn
pin input valid edge is detected, the count value is
transferred (captured) to timer data register mn (TORmn).
Atthe same time, the TCRmn register is cleared to
0000H, and the INTTMmn signal is generated.

If an overflow occurs at this time, the OVF bit of timer
status register mn (TSRmn) is set; if an overflow does not
occur, the OVF bit s cleared.

After that, the above operation is repeated

Av

Av

A
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[ Software Operation Hardware Status |
Sefs e corresponding bitof e noise fier enable
registers 1,2 (NFEN1, NFEN2) 0.0 (of) or 1 or)
Channel | Sets timer mode register mn (TMRmn) (determines Channel stops operating.

‘operation mode of channel).

(Clock is supplied and some power is consumed.)

Ay

A

A

Set values of only the CISmn1 and CISmn0 bits of the
TMRmn register can be changed.

The TDRmn register can always be read.
The TCRmn register can always be read.

The TSRmn register can always be read.

Set values of the TOMmn, TOLmn, TOmn, and TOEmn
bits cannot be changed.

Counter (TCRmn) counts up from 0000H. When the Timn
pin input valid edge is detected, the count value is
transferred (captured) to timer data register mn (TDRmn).
Atthe same time, the TCRmn register is cleared to
0000H, and the INTTMmn signal is generated.

If an overflow occurs at this time, the OVF bit of timer
status register mn (TSRmn) is set; if an overflow does not
occur, the OVF bitis cleared.

After that, the above operation is repeated.

Av

Av

A
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| Software Operation | Hardware Status

Channel | Sets timer mode register mn (TMRmn) (determines. Channel stops operating.
default | operation mode of channel). (Clock is supplied and some power is consumed.)
setting | INTTMmn output delay is set to timer data register mn

(TORmn),

Clears the TOEmn bit to 0 and stops operation of TOmn.

Ay Ay A

During | Set value of the TDRmn register can be changed. The counter (TCRmn) counts down. When TCRmn
operation |[Sets corresponding bit of noise filter enable registers 1 | | counts down to 0000H, INTTMmn is output, and counting
Jand 2 (NFEN1 and NFEN2) to 1 stops (which leaves TCRmn at 0000H) untilthe next Timn
‘The TCRmn register can always be read. pin input
The TSRmn register is not used

A A A
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Address: FOO77H  After reset: 00H RMW

Symbol
PMS

7

6

0

0
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| Software Operation | Hardware Status |

Ay Ay A

Sefs the corresponding bitof the noise fiter enable:
registers 1, 2 (NFEN1, NFEN2)to 0 (off or 1 (on)

Channel | Sets timer mode register mn (TMRmn) (determines Channel stops operating
default | operation mode of channel) (Clock is supplied and some power is consumed.)
setting | INTTMmn output delay is set to timer data register mn

(TORmn),

Clears the TOEmn bit to 0 and stops operation of TOmn.

s Ay A

During | Set value of the TDRmn register can be changed The counter (TCRmn) counts down. When TCRmn
operation ‘counts down to 0000H, INTTMmn is output, and counting
stops (which leaves TCRmn at 0000H) until the next Timn
The TCRmN register can aiways be read pin input
The TSRmn register is not used.

A A A
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(CKms3-

Operation clock | CKM2

Clock selection|

Timn pin ©—{

CKm1
{ckmo
Noise NFENT and Edge
NFEN2
fiter [ registers | |detection]
TSmn

Trigger selection

Timer counter
(| register mn (TCRmn)
Timer data Interrupt
register mn (TDRmn) controller

Interrupt signal
(INTTMmn)
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Wrie 1% TSTART bit in TRICRD register

by a program Wrie 150 port mode register (Phex)
‘Wree 0002H o ‘Wre 0004H 1o
T gt oy Pt wa TRAOC function
2 program
Cout suce _LH}'LFLFULHIUWMHJL
TITARTBitm
TRUCRO register
TROrgster  sFEEH | o002 | 000<H
T T T
i '
TEDGEEL bt N
TRIOCO register
Port mode register (Phxx) bt
comezponaing 1o port multpiexsd
i TRJICE function
TRIOD pn cupet | I—
state (Note 1)
TRUIOD pin cutpet e
TUNDF bit n i
t—  setfpobyapognm ———

n INTC register | l_
Acknowedgement of

an intemupt request
Note 1: The TRJIOD pin becomes high Impedance by output enable control on the port selected s the TRJIOC function.
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Wrie 1% TSTART bit in TRICRD register

Bya program ‘e 1 10 port mode regizter (PMix)
Wirse 0002H Wree CC04H 10 52 comezponaing 1o port muteiexed
TRJO register by TRC regrzter by 3 /nmm
2 program
consae _Lﬂmmmmm
TITARTBitm
TRUCRO register
TROrgster  sFEEH | oooz | D00eH
H 1 T
i '
TEDGEEL bt .
TRIOCO register
Port mode register (Phxy) bt I—_
comezponaing 1 pont multpiexsa
i TRJICE function
TRIOD pin cutpet
TRUIOD pin cutpet siie (Note 1)
TUNDF Bit i ;
1
— et 0oy aprognm ——}

TRIJIFO [
(IF bit by INTTRJO) 1— ﬂ_
Acknowieagement of

an Rtempt request
Note 1: The TRJIOD pin becomes high Impedance by output enabie control on the port selected a3 the TRJIOE function.
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Operating Mode TRJIOCO Register TRJIOO Pin /1O
PMXX Bit ot TEDGSEL Bit
Timer mode Oor1 Oor1 Input (Not used)
Pulse output mode 1 Oort Output disabled
(Hi-z output)
0 1 Normal output
0 Inverted output

Event counter mode 1 Oort Input
Pulse width measurement mode
Pulse period measurement mode

Note The port mode register (PMxx) bit corresponding to port multiplexed with TRJIOO function.
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Operating Mode Port Mode Register 4 TRJIOCO Register TRJIOO Pin /O
PM41 TEDGSEL Bit
Timer mode Oor1 Oort Input (Not used)
Pulse output mode 1 Oort Output disabled
(Hi-z output)
0 1 Normal output
0 Inverted output

Event counter mode 1 Oor1 Input

Pulse width measurement mode

Pulse period measurement mode
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Figure 8-19. Format of Timer RD Control Register 0 (TRDCR) [Complementary PWM Mode]

Address: F0270H (TRDCRO) After Reset: 00H Note t
Symbol 7 [} 5 4 3 2 1

TRDCRO | CCLR2 CCLR1 CCLRO CKEG1 CKEGD TCK2 TCK1

TCKD
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Figure 8-19. Format of Timer RD Control Register i (TRDCRI) (i = 0,1) [Complementary PWM Mode]

Address: F0270H (TRDCRO), F0280H (TRDCR1) After Reset: 00H Note t RIW.
Symbol 7 [] 5 4 3 2 1 0

TROCRI | coR2 | cort | oo | ckest | okeso | Tok oK TCKD
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TOO7

-

Two or more TOON output can
be changed simultaneously

TOO06

Output does not change
when value does not

|

TO05
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o0 Writing to the TOOn bit is
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TO00

A
Before writing
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TPy Two or more TOOn output can
! '.‘/ be changed simultaneously
I
l\ ;‘ Output does not change
=y il when value does not
s change
J |——
1
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24-Hour Display (AMPM = 1)

12-Hour Display (AMPM = 1)

Time

HOUR Register

Time

HOUR Register
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Ts00 __]|

TEO |
pemnnnninhpnpnpnhnphnins
2 2 2
TR0 mﬂﬁo\'1 o\ . oLlo 3 o\1 oLlo
J U1
TDROO 0002 X 0001H
T000
INTTMOO Il I It Il
-~ Divided — +Divided—|

by6 by 4

Remark TS00:  Bitn of timer channel start register m (TSm)
TEOO:  Bit n of timer channel enable status register m (TEm)
TI0O:  TIOO pin input signal
TCROO:  Timer count register 00 (TCR00 )
TDROO:  Timer data register 00 (TCR00 )
TOO00:  TOOO pin output signal
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Tsmn __||

TEmn

Eaannnnhhnhnhninni
2
TRmn mmﬁTIﬁO\' . o\‘ . oLlo 0

=
=

A=
B

-
B

TDRmn 0002 X 0001
Tomn
INTTMmn Il I It Il
-~ Divided — ~Divided—]
by6 by 4

Remark TSmn:  Bitn of imer channel start register m (TSm)
TEmn:  Bit n of timer channel enable status register m (TEm)
TImn:  TImnpin input signal
TCRmn: Timer count register mn (TCRmn )
TDRmn: Timer data register mn (TDRmn)
TOmn:  TOmn pin output signal






image192.png

Figure 27-8. Format of Error Address Store Register (ERADR)

Address: FO200H After reset: 00H R/W

Symbol 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
ERADR ERAD
ERAD Bit error address
0000H to FFFFH Address when a bit error interrupt request is generated

Cautions 1. Access the ERADR register in word units.
2. The register value is updated each time a bit error interrupt request is generated.
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Figure 27-8. Format of Error Address Store Register (ERADR)

Address: FO200H After reset: 0000H R/W

Symbol 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
ERADR ERAD
ERAD Bit error address
0000H to FFFFH Address when a bit error interrupt request is generated

Cautions 1. Set the ERADR register by a 16-bit memory manipulation instruction.
2. The register value is updated each time a bit error interrupt request is generated.
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(Ta=-40 to +105°C, 2.7 V < EVooo = EVop1

(Ta=

(Ta=
(Ta=
(Ta=

(Ta=

-40 to +105°C, 2.7 V < EVooo = EVoo1
-40 to +105°C, 2.7 V < EVooo = EVoo1 =
-40 to +105°C, 2.7 V < EVooo = EVoo1 =
-40 to +105°C, 2.7 V < EVono = EVoo1 =
-40 to +105°C, 2.7 V < EVooo = EVoo1

Voo £5.5V, Vss = EVsso = EVss1 =
Vop £5.5V, Vss = EVsso = EVss1 =
Vop £5.5V, Vss = EVsso = EVss1 =

=Vop<£5.5V, Vss =EVsso = EVss1 =

=Vop £5.5V, Vss = EVsso =EVss1=0V)(1/4)

=Vop<5.5V, Vss = EVsso = EVss1 =0V)(2/4)

0V)(3/4)
oV)4/4)
0V) (1/2)
0V)(2/2)
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(Ta=
(Ta=
(Ta=
(Ta=
(Ta=

(Ta=

-40 to +105°C, 2.7 V < EVooo = EVop1 =
-40 to +105°C, 2.7 V < EVooo = EVoo1 =
-40 to +105°C, 2.7 V < EVooo = EVoo1 =
-40 to +105°C, 2.7 V < EVooo = EVoo1 =
-40 to +105°C, 2.7 V < EVooo = EVoo1 =
-40 to +105°C, 2.7 V < EVooo = EVoo1

Voo £5.5V, Vss = EVsso =EVss1 =0V) (1/6)

Voo £5.5V, Vss = EVsso = EVss1 =
Voo £5.5V, Vss = EVsso = EVss1 =
Vop £5.5V, Vss = EVsso = EVss1 =
Voo £5.5V, Vss = EVsso = EVss1 =

=Vop<£5.5V, Vss =EVsso = EVss1 =

0V)(2/6)
0V) (3/6)
0V) (4/6)
0V) (5/6)
0V) (6/6)
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Note The value depends on the POR detectionvoltage. When the voltage drops, the data is retained before a POR
resetis effected, but datais not retained whena POR resetis effected.

Voo

je=———}————  STOP mode

Data retention mode ———

Operation mode

STOP instruction execution

Standby release signal
(interrupt request)
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Figure 15-22. Format of Port Mode Registers 1, 3 to 7, 12 (PM1, PM3 to PM7, PM12 )

Address: FFF21H  After reset: FFH R/W

Symbol 7 6 5 0
PM1 PM17 PM16 PM15 PM10
=
Address: FFF2CH  After reset: FFH R/W
Symbol 7 6 5 0
PM12 PM127 PM126 PM125 PM120
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Address: FFF21H  After reset: FFH R/W

Symbol
PM1
=

Symbol

Figure 15-22. Format of Port Mode Registers 1, 3 to 7, 12 (PM1, PM3 to PIM7, PIM12)

7 6 5 0
omM17 PM16 PM15 PM10
Address: FFF27H After reset: FFH R/W
7 6 5 0
PM127 PM126 PM125 PM120

PM12
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; fek = High-speed on-chip oscillator clock (4 MHz)
Source: fuck (4 MHz) /27,

where comparison value = 789: Approx. 50 ms
Timer starts (TSOn = 1).

Setting timer array unit
(to measure 50 ms)
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Ta = -40 to +125°C, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. | unit
Detection voltage™°*® Veor | Power supply rise time 148 | 156 | 162 v
Veox | Power supply fall time 147 | 155 | 161 v
Minimum pulse width Tew 300 us
Detection delay time Teo 350 us

Note This indicates the POR circuit characteristics, and normal operation is not guaranteed under the condition of less
than lower limit operation voltage (2.7 V).
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24-Hour Display (AMPM = 1)

12-Hour Display (AMPM = ()

Time

HOUR Register

Time

HOUR Register
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Ta = -40 to +150°C, 2.7 V < EVooo = EVop1 = Voo £ 5.5 V, Vss = EVsso = EVss1 =0 V) (2/2)

Parameter

Symbol

Conditions

MIN.

MAX.

Unit

Port output rise time, port
output fall time

o, tr0

P00 to P03, P10 to
P17, P30 to P32, P40
to P47, P50 to P57,
P60 to P67, P70 to
P77, P96, P97, P106,
P107, P120, P125t0
P127, P130, P140,
P150 to P157

(normal slew rate)
C=30pF

40VZEVom255V

25

27VZEVom<40V

55

ns

P10, P12, P14, P30,
P120, P140

(special slew rate)
C=30pF

40VZEVom<55V

25 Note

27VZEVom<40V

100

ns

Note Ta=+25°C, EVooo=5.0V
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Ta = -40 to +150°C, 2.7 V < EVooo = EVop1 = Voo £ 5.5 V, Vss = EVsso = EVss1 =0 V) (2/2)

Parameter

Symbol

Conditions

MIN.

MAX.

Unit

Port output rise time, port
output fall time

o, tr0

P00 to P03, P10 to
P17, P30 to P32, P40
to P47, P50 to P57,
P60 to P67, P70 to
P77, P96, P97, P106,
P107, P120, P125 to
P127, P130, P140,
P150 to 157

(normal slew rate)

C=30pF

40VZEVom255V

25

ns

27VZEVom<40V

55

ns

P10, P12, P14, P30,
P120, P140

(special slew rate)
C=30pF

40VZEVom<55V

25 Note

60

ns

27VZEVom <40V

100

ns

Note Ta=+25°C, EVooo=5.0V
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Note This depends on the POR detectionvoltage. For a falling voltage, data in RAM are retained until the voltage
reaches the level that triggers a POR reset but not once it reaches the level at which a POR resetis generated.

Voo

je=———}————  STOP mode

RAM data retention ————=

Operation mode

STOP instruction execution

Standby release signal
(interrupt request)
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Internal bus

RD

Alternate function|

© P137/INTPO
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; feik = High-speed on-chip oscillator clock (4.04 MHz (MAX.) )
Source: fuck = (4.04 MHz (MAX.) ) / 28,

where comparison value = 789: Approx. 50 ms
Timer starts (TSmn = 1).

Setting timer array unit
(to measure 50 ms)
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(Notes and Remark are listed on the next page.)

(TXD1 output = 0)Nete*

Pin Name PM7x PIM7x POM7x PMC7x PITHL7x Alternate Function Remark
Name 110 Setting fete®
A
P74 Input - - - x
Output 0 - - - (SO10 output = 1)Nete!
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(Notes and Remark are listed on the next page.)

(TXD1 output = 1)Nete

Pin Name PM7x PIM7x POM7x PMC7x PITHL7x Alternate Function Remark
Name 110 Setting fete®
A
P74 Input - - - x
Output 0 - - - (SO10 output = 1)Nete?
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Internal bus

G—3

Alternate function

P137/INTPO
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Pin Name Alternate Function PIORXX POMXX PMCXX PMXX PXX PIMXX PITHLXX
Function (e}
Name
o
P32 TH6 Input 0 - - 1 x - -
INTP7 Input 0 - - x - -
TO16 Output 0 - - 0 0 - -
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Pin Name Alternate Function PIORXX POMXX PMCXX PMXX PXX PIMXX PITHLXX
Function e}
Name
o
P32 TI16 Input 0 - - 1 x - -
INTP7 Input - - x - -
TO16 Output 0 - - 0 0 - -







image21.png

7FFFH + 56H (86) TFFFH + 56H (86) TFFFH + 56H (86) 7FFFH +56H (86)
Count start

16:;‘::0“”;':; mﬂgwszausw ;Xmmxjgm menﬂgauszwssH menﬁUﬁm« mxjaauszwssH 000, mmﬂgnm 00mH, soszaussH

SEC ) o 19 1 2 39 ) 59 00 X:







image210.png

Master channel

one-count mode,
( ) fokms 5
CKm2 8
Operation clock m 3 Timer counter
CKm1 K] register mn (TCRmn)
CKmo (5]
S
TSmn 8 i
NFEN1 and 3 registll:n n?,r, ??:;Rmn) Intem:lp t- Interrupt signal
N Noise E 3 controller
Timn pin ©—+] “fier s | |sotoguon] | B (INTTMmn)
Slave channel
(one-count mode)
CKm3 — | §
B
. CKm2 — 2
Operation clock 3 Timer counter Output i
CKm1 K register mp (TCRmp) controller [—=© TOmp pin
CKmO — O
8
g Timer data Interrupt Interrupt signal
5 register mp (TDRm e
g gl P ( P) controller (INTTMmp)
=






image211.png

Master channel

(one-count mode)

(INTTMmp)

(ckm3 H
CKm2 g
Operation clock F] Timer counter
CKm1 3 register mn (TCRmn)
{ckmo (5}
TNFiNmn B
3 "
TSmn E Timer data Interrupt | _ Interrupt signal
i 5 ister mn (TDRmn]
Timn pin ©—] ":i‘l)t'esre g reg (TI ) controller (INTTMmn)
=
Slave channel
(one-count mode)
cKm3 ]
B
" CKm2 — 2
Operation clock ckm E Timer counter Output TOmD bk
m 1z register mp (TCRmp) controller [~~© TOmP pin
CKmO —| O
&
?;; Timer data Interrupt Inte ignal
3 register mp (TDRmp) controller errupt sign
3
=






image212.png

(CKms3- %
Operation clock |CKM2 3 Timer counter
CKm1 £ | ] register mn (rCRmn)
{ckmo 3
TNFENmn

Timer data Interrupt

i Noise Edge H register mn (TDRmn) controller
Timn pin ©—={ ey getection| H
Tsmn k]
£

Interrupt signal
(INTTMmn)






image213.png

smenme (UL UL UULUU U LU ULUULLUL

TSTART bit
in TRICRO register J

Measurement pulse input
T s e s T e e S e s E S T

H
H
Content of read-out buffer 0300H F= = | s e e T el o e
H H
H H
{ i i
Read signal of counter ' ﬂ i H :
I (Now2) o2FEH iNote 2) 02F7H H
s . o o3y |
i Y I i
H H H
TEDGF bitin (Note 3) (Note 3) 1
TRICRO register :
H  Setto0 by a program —4 1
TUNDF bit in H (Note 4) H
TRJCRO register
Setto 0 by a program

IF bitin [—l (Note 5)
INTC register l—l
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This example applies when the initial value of the TRJO register is set to 0300H, the TEDGSEL bit in the TRJIOCO register is set to 0. and the
period from one rising edge to the next edge of the measurement pulse is measured.

Notes:
1. Reading from the TRJO register must be performed during the period from when the TEDGF bit s set to 1 (active edge received) until the
next active edge is input. The content of the read-out buffer s retained unti the TRJO register is read. If itis not read before the active

edge is input. the measurement result of the previous period is retained.

2. When the TRJO register is read in pulse period measurement mode. the content of the read-out buffer is read.

3. When the active edge of the measurement pulse is input and then the set edge of an extemal pulse is input the TEDGF bit in the.
TRJCRO register is set to 1 (active edge received).

4. To setto 0 by a program, write 0 to the TEDGF bit in the TRICRO register using an 8-bit memory manipulation instruction.

5. To set to 0 by a program., write 0 to the TUNDF bit in the TRJCRO register using an 8-bit memory manipulation instruction.
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This example applies when the initial value of the TRJO register is set to 0300H, the TEDGSEL bit in the TRJIOCO register is set to 0. and the
period from one rising edge to the next edge of the measurement pulse is measured.

Notes:
1. Reading from the TRJO register must be performed during the period from when the TEDGF bit s set to 1 (active edge received) until the
next active edge is input. The content of the read-out buffer s retained unti the TRJO register is read. If itis not read before the active

edge is input. the measurement result of the previous period is retained.

2. When the TRJO register is read in pulse period measurement mode. the content of the read-out buffer is read.

3. When the active edge of the measurement pulse is input and then the set edge of an extemal pulse is input the TEDGF bit in the.
TRJCRO register is set to 1 (active edge received).

4. To setto 0 by a program, write 0 to the TEDGF bit in the TRICRO register using an 8-bit memory manipulation instruction.

5. To set to 0 by a program., write 0 to the TUNDF bit in the TRJCRO register using an 8-bit memory manipulation instruction.
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As

As

A
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The TCRmn register can always be read.

The TSRmn register can always be read.

Set values of the TMRmn register, TOMmn, TOLmn,
TOmn, and TOEm bits cannot be changed.

When the Timn pin start edge is detected, the counter
(TCRmn) counts up from 0000H. If a capture edge of the
Timn pin is detected, the count value is transferred to
timer data register mn (TDRmn) and INTTMmn is
generated.

If an overflow occurs at this time, the OVF bit of timer
status register mn (TSRmn) is set, if an overflow does not
occur, the OVF bitis cleared. The TCRmn register stops
the count operation until the next Timn pin start edge is
detected
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(TOMm) i set to 1 (slave channel output mode).
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Sets the TOmp bit and determines default level of the
TOmp output.
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(Clock is supplied and some power is consumed.)
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The TOmp pin outputs the TOmp set level
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corresponding bit of noise filter enable registers 1
2 (NFEN1 and NFEN2)to 1.

Set values of the TMRmp, TORmn, TORmp registers,
TOMmn, TOMmp, TOLmn, and TOLmp bits cannot be:
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The TCRmn and TCRmp registers can aways be read.
The TSRmn and TSRmp registers are not used.

Set values of the TOm and TOEm registers of siave
channel can be changed.

Master channel loads the value of the TDRmn register to
timer count register mn (TCRmn) when the Timn pin valid
input edge is detected, and the counter starts counting
down. When the count value reaches TCRmn = 0000H,
the INTTMmn output is generated, and the counter stops
until the next valid edge is input to the Timn pin.

The slave channel, triggered by INTTMmn of the master
channel, loads the value of the TORmp register to the
TCRmp register, and the counter starts counting down.
The output level of TOmp becomes active one count clock
after generation of INTTMmn from the master channel. It
becomes inactive when TCRmp = 0000H, and the
counting operation is stopped.

After that, the above operation is repeated.
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The ADCEN bit of the PERO register is set (1), and supplying the clock starts.

The ports are set to analog input. ***
ANIO to ANI23 pins: Set using the ADPC register
ANI24 to ANI30 pins: Set using the PMCxcx register

The ports are set to the input mode.

« ADMO register
FR2 to FRO, LV1, and LVO bits: These bits are used to specify the A'D conversion time.
ADMD bit: This is used o specify the select mode.

« ADM register
ADTMD/ and ADTMDO bits: These are used to spacily the software trigger mode.
ADSCM bit: This is used to specify the one-shot conversion mode.

« ADM2 register
ADREFP1, ADREFPO, and ADREFM bits: These are used o select Voo and Vs for

the reference ‘source.
ADRCK bit: This is used to set the range of values for comparison with the result of A/D

conversion in the generation of interrupt signals in response to results being
inarea 2.

ADTYP bit: This is used to specify 10-bit resolution.
o ADUL/ADLL register
The ADUL and ADLL registers are set to FFH and 00H, respectively (initial values).
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Table 24. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (3/4)
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Table 24. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (3/4)
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(2) Example 2 of using repeat mode: Outputting a sine wave using the 8-bit DIA converter
‘The DTC is activated by an interval timer interrupt and the table of the sine wave stored in the data flash memory is
transferred to the 8-bit D/A conversion value setting register.

The timer interval time s set to the D/A output setup time.
« The vector address Is FFC17H and control data is allocated at FFCD8H to FFCDFH.

« The timer interrupt is assigned to source bumber 23.
« Transfers 255-byte data of F1200H to F12FEH of the data flash memory to the D/A conversion value setting

Register (FFF34H),
« Arepeat mode interrupt is disabled

Figure 19-25. Example 2 of Using Repeat Mode: Outputting a Sine Wave Using the 8-bit DIA Converter
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(2) Example 2 of using repeat mode: Outputting a sine wave sing the 8-bit D/A converter
‘The DTC is activated by an interval timer interrupt and the table of the sine wave stored in the data flash memory is
transferred to the 8-bit D/A conversion value setting register 0.

The timer interval time s set to the D/A output setup time.

 The vector address is FFC17H and control data is allocated at FFCD8H to FFCDFH.

 The timer interrupt is assigned to source bumber 23.

« Transfers 255-byte data of F1200H to F12FEH of the data flash memory to the D/A conversion value setting
Register 0 (FFF34H).

« Arepeat mode interrupt s disabled.

Figure 19-25. Example 2 of Using Repeat Mode: Outputting a Sine Wave Using the 8-bit DIA Converter
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Ta = -40 to +125°C, 2.7 V < EVooo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/4)

o

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
P97¥3 P106, P107, P120,
P125 to P127, P130, P140,
P150 to 157

Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, high™*® lost Per pin for P00 to P03, P10 | 40V <EVooe <55V -5.0 mA
N to P17, P30 to P32, P40 to 27V <EVor <40V 30 mA

Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.
P10 to P12 and P70 to P72 of the Group A products.
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|A0PC ana PMCIx register:

[+ ADMO register setting

+ ADM1 register seting

+ ADM2 register setting

+ ADUL/ADLL register seting

+ ADS register setting

+ ADTES register setting
(The order of the setings is|

The ADCEN bit of the PERO register is set (1), and supplying the clock starts.

The ports are set to analog input. ™%

ANIO to ANI23 pins: Set using the ADPC register

ANI24 to ANI30 pins: Set using the PMCxx register

The ports are set to the input mode.

« ADMO register
FR2 o FRO, LV1, and LVO bits: These bits are used to specily the D conversion time.
ADMD bit: This is used to speciy the select mode.

+ ADM{ register
AADTMD and ADTMDO bits: These are used o speciy the software trigger mode.
ADSCM bit: This is used to specify the one-shat conversion mode.

« ADM? register
ADREFP1, ADREFPO, and ADREFM bits: These are used to select Voo and Vss for

the reference voltage source.
/ADRCK bit: Set the ADRCK bit to 0.

ADTYP bit: This is used to specify 10-bit resolution.
« ADUL/ADLL register
“The ADUL and ADLL registers are set to FFH and 00H, respectively (initial values).
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Ta = -40 to +125°C, 2.7 V < EVooo = EVoo1 = Voo < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/4)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, high“*® loxt Per pin for P00 to P03, P10 [ 40V <EVo <55V 50 mA
N to P17, P30 to P32, P40 to 27V <EVoro <40V 30 mA

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
P97™3 P106, P107, P120,
P125 to P127, P130, P140,
P150 to P157

o

Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.
P10 to P12 and P70 to P72 of the Group A products do not support N-ch open-drain mode.
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( Start of setup )

PERQO register setting

ADPC and PMCxx register settings

PM register setting

« ADMO register setting
* ADMT1 register setting
« ADM2 register setting
« ADUL/ADLL register setting
« ADS register setting
(The order of the settings is
irrelevant.)

The ADCEN bit of the PERO register is set (1), and supplying the clock starts.

The ports are set to analog input. "’
ANIO to ANI23 pins: Set using the ADPC register
ANI24 to ANI30 pins: Set using the PMCxx register

The ports are set to the input mode.

« ADMO register
FR2 to FRO, LV1, and LVO bits: These are used to specify the A/D conversion time.
ADMD bit:  Select mode/scan mode

« ADM1 register
ADTMD1 and ADTMDO bits: These are used to specify the hardware trigger no-wait
mode.
ADSCM bit: Sequential conversion mode/one-shot conversion mode

« ADM2 register
ADREFP1, ADREFPO0, and ADREFM bits: These are used to select the reference
voltage source.

ADRCK bit: This is used to select the range of values for comparison with the result of
A/D conversion in the generation of interrupt signals in response to results
being in either arca 1 or areas 3 and 2.

ADTYP bit: 8-bit/10-bit resolution
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( Start of setup )

PERO register setting

ADPC and PMCxx register settings

PM register setting

« ADMO register setting
« ADM1 register setting
* ADM2 register setting
* ADUL/ADLL register setting
* ADS register setting
(The order of the settings is
irrelevant.)

The ADCEN bit of the PERO register is set (1), and supplying the clock starts.

The ports are set to analog input. "'
ANIO to ANI23 pins: Set using the ADPC register
ANI24 to ANI30 pins: Set using the PMCxx register

The ports are set to the input mode.

« ADMO register
FR2 to FRO, LV1, and LVO bits: These are used to specify the A/D conversion time.

ADMD bit:  Select mode/scan mode

« ADM1 register
ADTMD1 and ADTMDO bits: These are used to specify the hardware trigger no-wait
mode.
ADSCM bit: Sequential conversion mode/one-shot conversion mode

* ADM2 register
ADREFP1, ADREFPO, and ADREFM bits: These are used to select the reference
voltage source.
ADRCK bit: Set the ADRCK bit to 0 or 1.

ADTYP bit: 8-bit/10-bit resolution
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Start of setup

PERO register setting

IADPC and PMCxx register settings

PM register setting

* ADMO register setting
* ADM1 register setting
* ADM2 register setting
* ADUL/ADLL register setting
* ADS register setting
(The order of the settings is
irrelevant.)

The ADCEN bit of the PERO register is set (1), and supplying the clock starts.

The ports are set to analog input. "
ANIO to ANI23 pins: Set using the ADPC register
ANI24 to ANI30 pins: Set using the PMCxx register

The ports are set to the input mode.

* ADMO register
FR2 to FRO, LV1, and LVO bits:  These are used to specify the A/D conversion time.
ADMD bit:  Select mode/scan mode

« ADM1 register
ADTMD1 and ADTMDO bits: These are used to specify the hardware trigger wait mode.
ADSCM bit: Sequential conversion mode/one-shot conversion mode
ADTRS1 and ADTRSO bits: These are used to select the hardware trigger signal.

* ADM2 register

ADREFP1, ADREFPO0, and ADREFM bits: These are used to select the reference
voltage source.

ADRCK bit: This is used to select the range of values for comparison with the result of
A/D conversion in the generation of interrupt signals in response to results
being in cither area 1 or areas 3 and 2.

AWC bit:  This is used to set up the SNOOZE mode function.
ADTYP bit: 8-bit/10-bit resolution
* ADUL/ADLL register

These are used to specify the upper limit and lower limit A/D conversion result comparison
values.
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Start of setup

PERO register setting

IADPC and PMCxx register settings

PM register setting

« ADMO register setting
* ADM1 register setting
« ADM2 register setting
« ADUL/ADLL register setting
* ADS register setting
(The order of the settings is
irrelevant.)

The ADCEN bit of the PERO register is set (1), and supplying the clock starts.

The ports are set to analog input. "
ANIO to ANI23 pins: Set using the ADPC register
ANI24 to ANI30 pins: Set using the PMCxx register

The ports are set to the input mode.

« ADMO register
FR2 to FRO, LV1, and LVO bits:  These are used to specify the A/D conversion time.
ADMD bit:  Select mode/scan mode

« ADM1 register
ADTMD1 and ADTMDO bits: These are used to specify the hardware trigger wait mode.
ADSCM bit: Sequential conversion mode/one-shot conversion mode
ADTRS1 and ADTRSO bits: These are used to select the hardware trigger signal.

 ADM2 register

ADREFP1, ADREFPO0, and ADREFM bits: These are used to select the reference
voltage source.

ADRCK bit: Set the ADRCK bit to 0 or 1.

AWC bit:  This is used to set up the SNOOZE mode function.
ADTYP bit: 8-bit/10-bit resolution
o ADUL/ADLL register

These are used to specify the upper limit and lower limit A/D conversion result comparison
values.
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This register is used to set input/output of port 4 in 1-bit units.
When using the port (P41/VCOUTO) to be shared with the comparator output pin, set the corresponding bit in the port
mode register 4 (PM4) and port mode register 4 (P4) to 0.

Az

The PM4 register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

Figure 14-8. Format of Port Mode Register 4 (PM4) (100-Pin Products)
Address: FFF24H  After reset: FFH

Symbol 7 6 5 4 3 2 1 0
PM4 PM47 PM46 PM45 PM44 PM43 PM42 PM41 PM40
PM4n P4n pin input/output mode selection (n=0to 7) RW
0 0: Output mode (output buffer on) RW
1 1: Input mode (output buffer off)
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SE11

SE10

SS11

SS10

ST

ST10

SOE11

SOE14

SOL11

SOL10

SSE11

SSE10

Serial channel
enable status
register 1 (SE1)

Serial channel
start register 1
(SS1)

Serial channel
stop register 1
(ST1)

Serial output
enable register 1
(SOE1)

Serial output
level register 1
(SOL1)

Serial slave
select enable
register 1 (SSE1)
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Serial channel
SE11 | SE10 | enable status
register 1 (SE1)

Serial channel
SS11 | SS10| start register 1
(Ss1)

Serial channel
ST11 | ST10 | stop register 1
(ST1)

Serial output
SOE11|SOE10] enable register 1

(SOE1)

Serial output
SOL11|SOL10| level register 1

(SOL1)

Serial slave
SSE11|SSE10| select enable
register 1 (SSE1)
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PSR12 Control target output port: P12/S010/TO11/(TRDIODO)TXD1/SNZOUT3
0 Normal slew rate
1 Special slew rate (slower than normal slew rate)
Caution PSR12is not provided in the 20-pin products.
PSR10 Control target output port: P10/SCK10/TO13/TRJO0/SCL10/LTXD1/CTXDO
0 Normal slew rate
1 Special slew rate (slower than normal slew rate)
Caution

PSR10 is not provided in the 20-pin products.
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Ta = -40 to +105°C, 2.7 V < EVooo = EVop1 = Voo < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
System clock frequency fok 1 32 MHz
Number of code flash rewrites Motes 1. 2.3 Cerwr Retained for 20 years (after rewrite) 1,000 Times

Ta = +85°C Note 4

Number of data flash rewrites Notes 123 Retained for 20 years (after rewrite) 10,000
Ta = +85°C Note 4

Retained for 5 years (after rewrite) 100,000
Ta = +85°C Note 4

Erase time Terasa Block erase 5 ms

Write time Twrwa 1 word write 10 us

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The retaining years are until next rewrite after the
rewrite.
2. When using flash memory programmer and Renesas Electronics self programming library
3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas
Electronics Corporation.
4. The specified data retention time is given under the condition that the average temperature (Ta) is 85°C or
below.
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Ta = -40 to +105°C, 2.7 V < EVooo = EVop1 = Vop < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
System clock frequency fok 1 32 MHz
Number of code flash rewrites Notes 1:2.3 Cerur Retained for 20 years 1,000 Times
Ta = +85°C Note 4
Number of data flash rewrites "etes 1.2.3 Retained for 20 years 10,000
T, = +85°C Note 4
Retained for 5 years 100,000
T, = +85°C Note 4
Erase time Terasa Block erase 5 ms
Write time Twwa 1 word write 10 us

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The starting point of the retaining years are after the

erase.

2. When using flash memory programmer and Renesas Electronics self programming library

3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas

Electronics Corporation.

4. The specified data retention time is given under the condition that the average temperature (Ta) is 85°C or

below.
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Ta = -40 to +125°C, 2.7 V < EVooo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1=0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
System clock frequency fowk 1 24 MHz
Number of code flash rewrites Notes 1.2.3 Cerur Retained for 20 years (after rewrite) 1,000 Times
Ta = +85°C Note 4
Number of data flash rewrites Notes 1:2.3 Retained for 20 years (after rewrite) 10,000
Ta = +85°C Note 4
Retained for 5 years (after rewrite) 100,000
Ta = +85°C Note 4
Erase time Terasa Block erase 5 ms
Write time Twrwa 1 word write 10 us

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The retaining years are until next rewrite after the
rewrite.
2. When using flash memory programmer and Renesas Electronics self programming library
3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas
Electronics Corporation.
4. The specified data retention time is given under the condition that the average temperature (Ta) is 85°C or
below.
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Ta = -40 to +125°C, 2.7 V < EVopo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
System clock frequency foewk 1 24 MHz
Number of code flash rewrites Notes .23 Cerwr Retained for 20 years 1,000 Times
Ta = +85°C Note d
Number of data flash rewrites Metes :2.3 Retained for 20 years 10,000
Ta = +85°C Note 4
Retained for 5 years 100,000
Ta = +85°C Note 4
Erase time Terasa Block erase 5 ms
Write time Twwa 1 word write 10 us

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The starting point of the retaining years are after the
erase.
2. When using flash memory programmer and Renesas Electronics self programming library
3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas
Electronics Corporation.
4. The specified data retention time is given under the condition that the average temperature (Ta) is 85°C or
below.
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Ta = -40 to +150°C, 2.7 V < EVooo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
System clock frequency fowk 1 24 MHz
Number of code flash rewrites Notes 1:2.3 Cerwr Retained for 20 years (after rewrite) 1,000 Times

Ta= +85°C Note 4

Number of data flash rewrites Motes 1.2.3 Retained for 20 years (after rewrite) 10,000
Ta = +85°C Note 4

Retained for 5 years (after rewrite) 100,000
Ta = +85°C Note 4

Erase time Terasa Block erase 5 ms

Write time Twwa 1 word write 10 us

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The retaining years are until next rewrite after the
rewrite.
2. When using flash memory programmer and Renesas Electronics self programming library
3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas
Electronics Corporation.
4. The specified data retention time is given under the condition that the average temperature (Ta) is 85°C or
below.
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Ta = -40 to +150°C, 2.7 V < EVbpo = EVop1 = Voo < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
System clock frequency fowk 1 24 MHz
Number of code flash rewrites Notes 1.2, 3 Cerwr Retained for 20 years 1,000 Times
Ta = +85°C Note 4
Number of data flash rewrites Netes :2.3 Retained for 20 years 10,000
Ta = +85°C Note 4
Retained for 5 years 100,000
Ta = +85°C Note 4
Erase time Terasa Block erase 5 ms
Write time Twwa 1 word write 10 us

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The starting point of the retaining years are after the

erase.

2. When using flash memory programmer and Renesas Electronics self programming library

3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas

Electronics Corporation.

4. The specified data retention time is given under the condition that the average temperature (Ta) is 85°C or

below.
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Event counter mode is entered

Bits TMOD2 to TMODO
in TRIMRO register

o108

Event is counted at rising edge

Control bit in

TRJIOCO register ooH

TSTART bit
in TRICRO register

Event input is started FlEvemilpmisomlphud

_ '
Blodieten [ ) —

Timer RJO counter FFFFH FFFEH |FFFDH 0000H | FFFFH FFFEH

t Counter initial value is set

TUNDF bitin
TRJCRO register

t

Set to 0 by a program

IF bitin
INTC register

Acknowledgement of an interrupt request
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Table 21-1. Interrupt Source List (4/4)

Interrupt | & Interrupt Source internal/ | Vector | ®| 8 | 2|88 |8 |8
Type | & Extemal | Table | 8 Slalzlz2|l2|2 |2
= z 8 3 3 3 3 >
3 Name Trigger Address | g §’ ]
g F-3 5
2 H
4 2
< o
- 3
Maskable | 48 | INTP12™® | Pin input edge detection 12 | External | 0064H | (B) |[V™®5|y™*=| - | — | - | - |
INTLINTWUP | LIN1 reception pin input (E) [VNotes|yNotes|yNotes - | -
Note 6
49 | INTLINTTRM | LIN1 transmission Internal | 0066H | (A) [VMwes|yNetes|yNoes) _ | _ | _
50 | INTLINTRVC | LIN1 reception end 0068H Note5| Note S| NoteS| | _
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Table 21-1. Interrupt Source List (4/4)

Intermupt Interrupt Source Intemal | Vector [Z2[ 8 RIE S
Type Extemal | Table |3 & | = § 3 e 3
§ Name Trigger Address !‘9’ g
! i
INTLINTWUP | LIN1 reception pin input €) |Vnere]nome| yrome] _ ~
Notet
42 [ INTUNTTRM | LIN1 transmission internal | 0088H | (A) [veewe| e none] _ _
50 | INTLINTRVC | LIN1 reception end 0088H wetnt] nesns| nome|  _ _
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Ta = -40 to +125°C, Vror < EVooo = EVoo1 = Voo < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vuos | VPOC2, VPOCT, VPOCO =0, 0, 1Nete 1) 268N | 275 | 288 v
mode falling reset voltage: 2.75 V 2

Vuvoz LVIS1,LVISO= 1, 0 | Rising release reset voltage 430 442 | 461 \%

Falling interrupt voltage 421 432 | 451 \%

Vuos | VPOC2, VPOC1, VPOCO =0, 1, oNote 1) 268Nt | 275 | 288 v
falling reset voltage: 2.75 V 2

Vuvor LVIS1,LVISO=0,0 | Rising release reset voltage 450 462 | 482 \Y

Falling interrupt voltage 440 452 | 41 \%

Vuos | VPOC2, VPOC1, VPOCO =0, 1, 1Note 1) 268N | 275 | 288 \%
falling reset voltage: 2.75 V 2

Vuvos LVIS1,LVISO=0,1 | Rising release reset voltage 313 322 | 339 \

Falling interrupt voltage 307 315 | 331 \

Vivoo LVIS1,LVISO=0,0 | Rising release reset voltage 462 474 | 494 \%

Falling interrupt voltage 452 464 | 484 \%
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PSR12

Control target output port: P12/S010/TO11/(TRDIODO)YTXD1/SNZOUT3

0 Normal slew rate
1 Special slew rate (slower than normal slew rate)
Caution PSR12 is not provided in the Group A products.
PSR10 Control target output port: P10/SCK10/TO13/TRJO0/SCL10/LTXD1/CTXDO
0 Normal slew rate
1 Special slew rate (slower than normal slew rate)
Caution

PSR10 is not provided in the Group A products.
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‘A= -40 to +125°C, Vror < EVooo = EVop1 = Voo < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Interrupt and reset | Vuos | VPOC2, VPOCT, VPOCO =0, 0, 1Nete 1, 268N | 275 | 288 \%
mode falling reset voltage: 2.75 V 2

Vivoz LVIS1,LVISO= 0,0 | Rising release reset voltage 430 442 461 v

Falling interrupt voltage 421 432 451 \%

Vuos | VPOC2, VPOCT, VPOCO = 0, 1, ONete 1, 268N | 275 | 288 \
falling reset voltage: 2.75V 2

Vuvor LVIS1,LVIS0=0,0 | Rising release reset voltage 450 462 | 482 \

Falling interrupt voltage 440 452 | 4m \

Vuos | VPOC2, VPOC1, VPOCO =0, 1, 1Nete 1, 268N | 275 | 288 \%
falling reset voltage: 2.75 V 2

Vuos LVIS1,LVIS0=0,1 | Rising release reset voltage 3.13 322 | 339 \

Falling interrupt voltage 307 3.15 331 \%

Voo LVIS1,LVIS0=0,0 | Rising release reset voltage 462 474 | 494 \

Falling interrupt voltage 452 464 | 484 \
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(TA = -40 to +150°C, 2.7 V < EVooo = EVoo1 = Von £ 5.5V, Vss = EVsso = EVss1 = 0 V) (1/4)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, highNete lon Per pin for P00 to P03, P10 | 40 V<EVox <55V -50 mA
! to P17, P30 to P32, P40 to 27V<EVom<40V 30 mA

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
P73 P106, P107, P120,
P125 to P127, P130, P140,
P150 to 157
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Ta = -40 to +150°C, 2.7 V < EVooo = EVoo1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/4)

Items Symbol Conditions MIN. MAX. Unit
Output current, low™* ! lout Per pin for P00 to P03, P10 | 40V <EVom <55V 85 mA
to P17, P30 to P32, P40 to 27V <EVon<40V 40 mA

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
PO7™3 P106, P107, P120,
P125 to P127, P130, P140,
P150 to 157
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(TA = -40 to +150°C, 2.7 V < EVooo = EVoo1 = Voo £ 5.5 V, Vss = EVsso = EVss1 =0 V) (1/4)

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
P73 P106, P107, P120,
P125 to P127, P130, P140,
P150 to P157

Items Symbol Conditions MIN. MAX. Unit
Output current, high’ete los1 Per pin for P00 to P03, P10 | 40V <EVom <55V 50 mA
N to P17, P30 to P32, P40 to 27V<EVom <40V 30 mA
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Ta = -40 to +150°C, 2.7 V < EVooo = EVoo1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/4)

Items Symbol Conditions MIN. MAX. Unit
Output current, low™* ! lout Per pin for P00 to P03, P10 | 40V <EVom <55V 85 mA
to P17, P30 to P32, P40 to 27V <EVon<40V 40 mA

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
PO7™3 P106, P107, P120,
P125 to P127, P130, P140,
P150 to P157
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Address

Special Function Register (2nd SFR) Name

Symbol

Manipulable Bit Range

1-bit

8-bit

16-bit

After
reset







image256.png

Address

Special Function Register (2nd SFR) Name

Symbol

Manipulable Bit Range

1-bit

8-bit

16-bit

Undefined
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Address | Special Function Register (2nd SFR) Name Symbol Manipulable Bit Range After
1-bit 8-bit | 16-bit reset
FO680H | CANO transmit history buffer access register | THLACCOL THLACCO - v V 0000H
FoestH | "¢ THLACCOH - N
FO6C1H | LIN wakeup baud rate select register LWBRO/LWBR1 - v - 00H
FO6C2H | LIN/UART baud rate prescaler O register LBRPOO/LBRP10 | LBRPO/ - v v 00H
FO6C3H | LIN/UART baud rate prescaler 1 register LBRPO1/LBRP11 LBRP1 - V 00H
FO6C4H | LIN self-test control register LSTCO/LSTC1 - J - 00H
FO6C5H | UART standby control register LUSCO/LUSC1 - J - 00H
FO6C8H | LIN/UART mode register LMDO/LMD1 - v - 00H
FO6C9H LIN break field configuration register/ | LBFCO/LBFC1 - vy - 00H

UART configuration register
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Address | Special Function Register (2nd SFR) Name Symbol Manipulable Bit Range

1oit | sbit | 16wt | "o
FO680H | CANO transmit history buffer access register | THLACCOL THLACCO - v V 0000H
FoestH | "¢ THLACCOH - N
FO6C1H | LIN wakeup baud rate select register LWBRO/LWBR1 - V - 00H
FO6C2H | LIN/UART baud rate prescaler O register LBRPOO/LBRP10 LBRPO/ - V *J 00H
FO6C3H | LIN/UART baud rate prescaler 1 register LBRPO1/LBRP11 LBRP1 - V 00H
FO6C4H | LIN self-test control register LSTCO/LSTC1 - J - 00H
FO6C5H | UART standby control register LUSCO/LUSC1 - J - 00H
FO6C8H | LIN/UART mode register LMDO/LMD1 - v - 00H
FOBC9H | LIN/UART break field configuration register/ | LBFCO/LBFC1 - vy - 00H

UART configuration register
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e | 2 Inempt Source AR EERBREBEE
e |2 e (BE| 13 E T (F (3
H Name Trigger Address !g 3
H H
1 i
‘Maskable | 17 [[\TSTUIND | LINO recepton satusiiNo | memal | 0025 | () | ¥ | ¥ | |4 |V |V
ISTA7 | mtemupt
INTLNO
T8 [NTicA0 | icADvanskrend = N s I
19 [INTPg" = | Pin input edge detection 8 | Extemal | 0024 | (8) | v |Veeaymss ||
[INTRTC | RTG pretimed sgnal or darm | intermal CIEEERERERERE
e
zolllrnm ‘End of imer channel 0 002CH IEERERERERE
couticaptre
21 [INTIMOT | End ofimer channel 1 2= R ERE
countcapture
nlumm End of imer channel 2 0030H EEEEEEEE
mllunmx End of timer channel 3 0032 KRR ERE
IAA
A —
29 [INTSTI/ | UART transmssion ranster oosEn [ TV
INTCSI101 | end orbuterempty b e
INTIC10 | intemupuCsi1o anster end or . )
butter empy intemupC10
ransterend
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Pin Name Alternate Function PIORXX [ POMXX [ PMCXX PMXX PXX PIMXX | PITHLXX
Function Name (o]
P00 INTP9 Input 0 - - 1 x - -
(T105) Input 1 - - x - -
(TOO05) Output 1 - - 0 0 - -
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nemupt Inemupt Source Vecor [3 8 8 ]
vype§ ruﬁ;.§§§g§§
HE “Trgger Address !§ 8
2 g
H £
Maskable | 17 |INTLINO | LINO reception status/LINO o026H | (A) [ V R E v v v
STA7 | inempt
NN
18 |INTICAD. IICAD transfer end 0028H N [yNee3 3l ] -
19 [NTPB™=* | P inpu edge detecton & E2 I I B
INTRTC RTC pretimed signal or alarm @ |V v v v v v
i ‘match detection
20 [INTTMOO | End of TAUO channel O 002CH v v v v v v
counticapture
21 [INTTMO1 | End of TAuo channel 1 002EH v v v v v v
counticapture
INTTMO2 | End of TAUO channel 2 0030H v v v v v v
counticapture
23 [INTTMO3 | End of TAUO channel 3 0032H v v v v v v
counticapture
A
o
29 |INTST1/ 'UART1 transmission transfer 003EH R et A N v -
INTCSI10/ | end orbuter empiy N
INTICIO | intempuCSi1o wranster end or
bufter empty interrupt1ic10. N~
ansterend
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Figure 8-31. Format of Timer RD Counter 0 (TRD0) [Complementary PWM Mode (TRD0)]

Address:F0276H (TRDO) [ JAfter Reset: 0000H Net®

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[=1 I = =

wo [T [=T=T=T=[=T=1=

Function Setting Range

Bits 150 0 | Dead time must be set. 0001H to FFFFH
Count the count source. Count operation is incremented or decremented.
\When an overflow occurs, the OVF bit in the TRDSRO register is setto 1.

Note The value after reset is undefined when FRQSELA4 = 1 in the user option byte (000C2H/020C2H) and TRDOEN =
0in the PERT1 register. If it is necessary to read the initial value, set fcux to fis and TRDOEN = 1 before reading.

RIW.
RIW

Figure 8-32. Format of Timer RD Counter 1 (TRD1) [Complementary PWM Mode (TRD1)]
Address: [ ]F0286H (TRD1) After Reset: 0000H Note

sympol 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0

o [ ey iy e ey ey oy

g oy ey

— Function Setting Range RIW.
Bits 1500 | Set to 0000H. 0000H to FFFFH RW
Count the count source. Count operation is incremented or decremented.
\When an underflow occurs, the UDF bit in the TRDSR1 register is set to 1.

Note The value after reset is undefined when FRQSEL4 = 1 in the user option byte (000C2H/020C2H) and TRDOEN =
0in the PER1 register. If it is necessary to read the initial value, set fcux to fis and TRDOEN = 1 before reading.
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Figure 8-31. Format of Timer RD Counter i (TRDi) (i = 0 or 1) [Complementary PWM Mode (TRDO)]

Address: F0276H (TRDO) , F0286H (TRD1) After Reset: 0000H Note
Symbol 15 14 13 12 11 10 9

8 7 6 5 4 3 2 1 0
o (=1 [= = == === I=T=T=T=T=T=1]

— Function Setting Range RIW
Bits 15t0 0 | Dead time must be set. 0001H to FFFFH RW
Count the count source. Count operation is incremented or decremented.
When an overflow occurs, the OVF bit in the TRDSRO register is setto 1.

Note The value after reset is undefined when FRQSELA4 = 1 in the user option byte (000C2H/020C2H) and TRDOEN =
0in the PER1 register. If it is necessary to read the initial value, set fcux to fix and TRDOEN = 1 before reading.

Figure 8-32. Format of Timer RD Counter i (TRDi) (i = 0 or 1) [Complementary PWM Mode (TRD1)]

Address:F0276H(TRDO), F0286H (TRD1) After Reset: 0000H Not¢
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TRDI —_| - —_ —_ - - - - - - - - - - — —

— Function Setting Range
Bits 15t0 0 | Set to 0000H. 0000H to FFFFH
Count the count source. Count operation is incremented or decremented.
‘When an underflow occurs, the UDF bit in the TRDSR1 register is setto 1.

R/W
RW

Note The value after reset is undefined when FRQSEL4 = 1 in the user option byte (000C2H/020C2H) and TRDOEN =
0in the PER1 register. If it is necessary to read the initial value, set fcwx to fix and TRDOEN = 1 before reading.
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Address: FOOFOH  After reset: 00H R/W

Symbol
PERO

<7> <6> <5> <4> <3> <2> <1> <0>
RTCEN 0 ADCEN IICAOEN SAU1EN SAUOEN TAU1EN TAUOEN
Note 1
RTCEN Control of supplying input clock "2 for real-time clock (RTC)
Note 1
0 Stops input clock supply.

« SFR used by the real-time clock (RTC) cannot be written.
e The real-time clock (RTC) is in the reset status.

Enables input clock supply.
« SFR used by the real-time clock (RTC) can be read and written.
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Address: FOOFOH  After reset: 00H R/W

Symbol
PERO

<7> 6 <5> <4> <3> <2> <1> <0>
RTCEN 0 ADCEN IICAOEN SAU1EN SAUQOEN TAU1EN TAUOEN
Note 1
RTCEN Control of supplying input clock "°*¢2 for real-time clock (RTC)
Note 1
0 Stops input clock supply.

« SFR used by the real-time clock (RTC) cannot be written.
« The real-time clock (RTC) is in the reset status.

Enables input clock supply.
« SFR used by the real-time clock (RTC) can be read and written.
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Address: FOOFOH  After reset: 00H R/W

Symbol
PERO

<7> 6 <5> <4> <3> <2> <1> <0>
RTCEN 0 ADCEN IICAOEN SAU1EN SAUOEN TAU1EN TAUOEN
Notes 1,2 Note 1
ADCEN Control of A/D converter input clock supply
0 Stops input clock supply.

« SFR used by the A/D converter cannot be written.
« The A/D converter is in the reset status.

Enables input clock supply.
« SFR used by the A/D converter can be read and written.
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Address: FOOFOH  After reset: 00H R/W

Symbol
PERO

<7> <6> <5> <4> <3> <2> <1> <0>
RTCEN 0 ADCEN IICAQEN SAU1EN SAUOEN TAU1EN TAUOEN
Notes 1,2 Note 1
ADCEN Control of A/D converter input clock supply
0 Stops input clock supply.

« SFR used by the A/D converter cannot be written.
« The A/D converter is in the reset status.

Enables input clock supply.
« SFR used by the A/D converter can be read and written.
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Address: FOOFOH  After reset: 00H R/W

Symbol
PERO

<7> 6 <5> <4> <3> <2> <1> <0>
RTCEN 0 ADCEN IICAOEN SAU1TEN SAUOEN TAU1EN TAUOEN
Note
TAU1TEN Nete Control of timer array unit 1 input clock supply
0 Stops input clock supply.

« SFR used by timer array unit 1 cannot be written.

« Timer array unit 1 is in the reset status.

Enables input clock supply.
« SFR used by timer array unit 1 can be read and written.
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Address: FOOFOH  After reset: 00H R/W

Symbol
PERO

<7> <6> <5> <4> <3> <2> <1> <0>
RTCEN 0 ADCEN IICAOEN SAU1TEN SAUOEN TAU1EN TAUOEN
Note
TAU1TEN Nete Control of timer array unit 1 input clock supply
0 Stops input clock supply.

« SFR used by timer array unit 1 cannot be written.

« Timer array unit 1 is in the reset status.

Enables input clock supply.
« SFR used by timer array unit 1 can be read and written.
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Address: FO1BEH, FO1BFH (TOMO), FO1FEH, FO1FFH (TOM1)  After reset: 0000H R/W

Symbol
TOMm

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0 [TOM|TOM | TOM | TOM | TOM | TOM | TOM
m7 mé m5 m4 m3 m2 m1

TOM Control of timer output mode of channel n

mn

0 Master channel output mode (to produce toggle output by timer interrupt request signal (INTTMmn))

Slave channel output mode (output is set by the timer interrupt request signal (INTTMmn) of the master

channel, and reset by the timer interrupt request signal INTTMmp) of the slave channel)
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Pin Name Alternate Function PIORXX [ POMXX | PMCXX PMXX PXX PIMXX [ PITHLXX
Function Name /[e]
P00 INTP9 Input X - - 1 x - -
(T105) Input 1 - - x - -
(TO05) Output 1 - - 0 0 - -
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Address: FO1BEH, FO1BFH (TOMO), FO1FEH, FO1FFH (TOM1)  After reset: 0000H R/W

Symbol
TOMm

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 0 |[TOM|TOM | TOM | TOM | TOM | TOM | TOM | 0
m7 | mé6 | m§ | md [ m3 | m2 | mi

TOM Control of timer output mode of channel n

mn

0 | Master channel output mode (to produce toggle output by timer interrupt request signal (INTTMmn))

Slave channel output mode (output is set by the timer interrupt request signal (INTTMmn) of the master
channel, and reset by the timer interrupt request signal (INTTMO0p) of the slave channel)
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Register Name Symbol After Reset Address Access Size

Peripheral Enable Register 1 PER1 00H F02COH 1.8
Operation speed mode control register osMC 00H FOOF3H 8
Clock select register CKSEL 00H F02C4H 1,8
Timer RJ Counter Register 0 Note 1 TRJO FFFFH FOBFOH 16
Timer RJ Control Register 0 TRJCRO 00H F0240H 8
Timer RJ I/O Control Register 0 Note 2 TRJIOCO 00H F0241H 1,8
Timer RJ Mode Register 0 TRJMRO 00H F0242H

Timer RJ Event Pin Select Register 0 Note 2 TRJISRO 00H F0243H
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Register Name Symbol After Reset Address Access Size

Peripheral Enable Register 1 PER1 00H F02COH 1.8
Operation speed mode control register osMC 00H FOOF3H 8

Clock select register CKSEL 00H F02C4H 1.8
Timer RJ Counter Register 0 Note 1 TRJO FFFFH FOSFOH 16
Timer RJ Control Register 0 TRJCRO 00H F0240H 8

Timer RJ I/O Control Register 0 Note 2 TRJIOCO 00H F0241H 1.8
Timer RJ Mode Register 0 TRJMRO 00H F0242H 1,8
Timer RJ Event Pin Select Register 0 Note 2 TRJISRO 00H F0243H 1,8
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Bits TMOD2 to TMODO
in TRIMRO register

Control bit in
TRJIOCO register

TSTART bit
in TRJCRO register

TRJIOO pin
event input

Timer RJO counter
TUNDF bitin

TRJCRO register

TRIIFO
(IF bit by INTTRJO)

Event counter mode is entered

Event is counted at rising edge

Event input is completed

"

FFFEH

Set to 0 by a program

-

Acknowledgement of an interrupt request
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Figure 8-30. Format of Timer RD Counter i (TRDi) (i = 0 or 1) [Reset Synchronous PWM Mode and PWM3 Mode]

Address: FO276H (TRD0), F0286H (TRD1) After Reset: 0000H Nete
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MmO | — | - =] =] =] =]=]=]|=|=|=|=|=|=]=]=

— Function Setting Range RIW
Bits 15to 0 | Count the count source. Count operation is incremented. 0000H to FFFFH RW
When an overflow occurs, the OVF bit in the TRDSRO register is set to 1.
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Figure 8-30. Format of Timer RD Counter 0(TRDO)

Address: F0276H (TRDO)|:|Aﬂer Reset: 0000H Note

[Reset Synchronous PWM Mode and PWM3 Mode]

Symbol 15 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TRDO — JR [ (N [ [ (N [ U [ N (N N —
— Function Setting Range RW

Bits 15to 0 | Count the count source. Count operation is incremented. 0000H to FFFFH RW

When an overflow occurs, the OVF bit in the TRDSRO register is set to 1.
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Address: FFF28H

After reset: FFH

Symbol 7 6 5 4 3 2 1 0
PM8 PM87 PM86 PM85 PM84 PM83 PM82 PM81 PM80
PM8n P8n pin I/0O mode selection (n =0to 7) R/W
0 Output mode (output buffer on)
RW

Input mode (output buffer off)
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Address: FFF22H  After reset: FFH

Symbol
PM8

7 6 5 4 3 2 1 0
PM87 PM86 PM85 PM84 PM83 PM82 PM81 PM80
PM8n P8n pin I/0O mode selection (n =0to 7) R/W
0 Output mode (output buffer on)
RW

Input mode (output buffer off)
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Field name Description Number of transmit data
Device code The serial number assigned to the device 3 bytes
Device name Device name (ASCII code) 10 bytes
Code flash memory area last address | Last address of code flash memory area 3 bytes
(Sent from lower address.
Example. 00000H to OFFFFH (64 KB) = FFH, 1FH, 00H)
Data flash memory area last address Last address of data flash memory area 3 bytes
(Sent from lower address.
Example. F1000H to F1FFFH (4 KB) — FFH, 1FH, OFH)
Firmware version Version information of firmware for programming 3 bytes

(Sent from upper address.
Example. From Ver. 1.23 — 01H, 02H, 03H)
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Field name Description Number of transmit data
Device code The serial number assigned to the device 3 bytes
Device name Device name (ASCII code) 10 bytes
Code flash memory area last address | Last address of code flash memory area 3 bytes
(Sent from lower address.
Example. 00000H to OFFFFH (64 KB) — FFH, FFH, 00H)
Data flash memory area last address Last address of data flash memory area 3 bytes
(Sent from lower address.
Example. F1000H to F1FFFH (4 KB) — FFH, 1FH, OFH)
Firmware version Version information of firmware for programming 3 bytes

(Sent from upper address.
Example. From Ver.1.23 — 01H, 02H, 03H)
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12.3.10 A/D test register (ADTES)

This register is used to select the + side reference voltage(AVers) O — side reference voltage(AVagry) of the A/ID
converter, or the analog input channel (ANIxx) as the A/D conversion target for the A/D test function

The ADTES register can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 12-14. Format of A/D Test Register (ADTES)

Address: FO013H After reset: 00H RIW
Symbol 7 6 5 4 3 2

1 0
ADTES 0 0 0 0 0 | 0 | aoTESI ADTESO
ADTES1 | ADTESO AID conversion target
0 0 ANIxx (This is specified using the analog input channel specification register (ADS).)
1 0 AVrem
1 1 AVrere

Other than the above | Setting prohibited
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RL78/F13, F14

CHAPTER 2 PIN FUNCTIONS

Table 27. Connection of Unused Pins (80-Pin Products of RLTS/F13 (CAN and LIN incorporated) (23)

P Name

[

Recommended Comnecton of Urused Prs

"PSOSSTTY(INTP3)

PSUSOOTYINTP1

PEASTRITHSTOPST)

PEUS01INTP10

PSAM11Y(TO11)SSTD

PSSIMI3Y(TO13)

PSBISNZOUT1)

PSTASNZOUTO)

PeO{STRUDN(SCLOO)

POUSI00}{SDAD0NRXD0)

"PE2ISOD0Y(TXDOYSCLAD

PESTIYSDAAD

POAISNZOUT3)

PESISNZOUT2)

"POBITI00Y(T000)

PETITI02)(T002)

PTOKROINTPE/SI11/SDAT USNZOUTE

P7UKRVINTPG/SCKTT/SCLI /SNZOUTS

PT2KR2ICTXDOYSO1 /SNZOUTS

PTIKRY(CRXDOYSSI I/SNZOUTT

©

Input: Independently connect o EVecs or EVee va a resistor.
Output: Leave open.

PAKR(SO10)TXD)
P75KRS/(SI10Y(RXD1)
PTOKRE/SCKTO)
PTIKRTISSITO)
PEOANR Input: Independentl connect 10 Voo or Vas via a resistor.
PRUAND. Output: Leave open.
PR2ANG
PRIUANIS RL78/F13, F14 CHAPTER 2 PIN FUNCTIONS
FouANG T ]
PesiANT
F PinName ) Recommenced Comecton of Unused Prs
PETAND Pi21X1 Input | Independenty connect 1 Voo or Vs via a resistor.
FROANITD P 220K
PRUANIT P123XT1
PROANITZ PIUXT2EXCLKS
PRUANIIZ P125/ANI4TIO3 TOSUTRDIOBUSSIO T w Input: Independently connect 1o EVeos o EVao via a resistor.
FoUANITE INTP1/SNZOUT1 Output Leave open.
= PIBMOINTOO0N)
PRBIANIS Input: Independently connect 10 EVaos o EVamo via a resistor. P13ORESOUT Output | Leave open.
FamANT Ougut Leave open. Pra7NTPO irput | Indspencenty comect o Voo or Ve v 3 resisior
PI2ANZSTION TOUTTROIOD0S00Y FraoRCLELz0 U0 | input Indapencenty connect o EVou or EVis v aresister.
TR Ouput Leave open.
Remark _Funcions in parentheses in the above table can be assigned via setings in e penpheral U0 redrection =i Irgut__| Connect 1 Voo drecty or via a resistor,
registers (PIOR). . . REGC = Comnectto Vss via a capacitor (047 to 1 ).
Table 2-7. Connection of Unused Pins (80-Pin Products of RL78/F13 (CAN and LIN incorporated)) (3/3)

ROTUHO385E10210 Rev2.10
Dec 10,2015

RENESAS &

Remark Functions in parentheses in the above table can be 3ssigned via setings in the peripheral IO redirection

registers (PIOR).

ROTUHO0368E10210 Rev2.10
Dec 10,2015

RENESAS &
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(c) Serial communication operation setting register mn (SCRmn)
15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

Setting of parity bit — [ 1 |

00B: No parity Selection of data transfer sequence Setting of data length
01B: No parity judgment 0: Inputs/outputs data with MSB first 0110B: 7 bits
10B: Appending Even parity 1: Inputs/outputs data with LSB first. 0111B: 8 bits
11B: Appending Odd parity 10008B: 9 bits

1111B: 16 bits
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FFFFFH

FFFOOH

FFEEOH

F1000H

F0800H

FO000H

00000H

Figure 19-2. Memory Map Example when DTCBAR Register is Set to FBH

Special-function register
(1st SFR)

General-purpose
register

RAM

Mirror

Data flash memory

Reserved

Special-function register
(2nd SFR)

Reserved

Code flash memory

FFCOOH
FFBFFH
DTC control data area
192 bytes
FFB40H
Reserved area
FFB2EH 18 bytes
FFB2DH
DTC vector table area
FFBOOH

Value setin DTCBAR register
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WDCS2 WDCS1 WDCS0 Watchdog timer overflow time
(fwoT = 17.25 kHz (MAX.))
0 0 0 2%/fwoT (3.71 ms)
0 0 1 27/fwoT (7.42 ms)
0 1 0 2%/fwpT (14.84 ms)
0 1 1 2%/fwpT (29.68 ms)
1 0 0 2"'/fwpT (118.72 ms)
1 0 1 2"3/fwpT (474.90 ms)
1 1 0 2'%/fwDT (949.80 ms)
1 1 1 2'%/fwpT (3799.19 ms)
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WDCS2 WDCs1 WDCSO0 Watchdog timer overflow time
(fwT = 17.25 kHz (MAX.))
0 0 0 2%/fwoT (3.71 ms)
0 0 1 27/fwoT (7.42 ms)
0 1 0 2%/fwoT (14.84 ms)
0 1 1 29fwoT (29.68 ms)
1 0 0 2"/fwoT (118.72 ms)
1 0 1 2'¥/fwpT (474.89 ms)
1 1 0 2'4/fwDT (949.79 ms)
1 1 1 2'¢/fwpT (3799.18 ms)
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Ta = -40 to +105°C, 2.7 V < EVooo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/4)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, highte® loH1 Per pin for P00 to P03, P10 | 4.0 V<EVooo<5.5V -5.0 mA
! to P17, P30 to P32, P40 to 27V <EVooo <4.0V 3.0 mA

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
P97Me3 P106, P107, P120,
P125 to P127, P130, P140,
P150to 157
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Ta = -40 to +105°C, 2.7 V < EVbpo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/4)
Items Symbol Conditions MIN. TYP. MAX. Unit

Output current, high* | low | Per pin for P00 to P03, P10 | 4.0V <EVooo<5.5V 50 | mA
! to P17, P30t0 P32, P4010 | 57 v/ < EVoss <4.0V
P47, P50 to P57, P60 to
P87, P70 to P77, P92 to
Pg7"e*2, P106, P107, P120,
P125 to P127, P130, P140,
P150 to P157

-3.0 mA
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(Ta = -40 to +105°C, 2.7 V < EVooo = EVoo1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/4)

ftems Symbol Conditions MN. | TYP. | mAX | unit

Output current, low™*® ' | loi | Perpinfor PO0to P03, P10 | 40V <EVom <55V 85 | ma
10 P17, P3010P32, PA010 | 57+ 2 Evems < 40V 0 | m
P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
P97™2 P106, P107, P120,
P125 to P127, P130, P140,
P150 to 157
Perpinfor P10, P12, P14, | 40V <EVo<55V 059 | ma
P30, P120, P140 27V<EVom <40V 007 | ma
(special slew rate)
Total of PO1, P02, P40t0 | 40V <EVooo <55V 200 | ma
PAT, PO210 POT™3 P120, |57y < Evop <40V 150 | mA
P125 to P127, P150 to P153
(for duty factors < 70%e2)
Total of POO, P03, P10to | 4.0V <EVoo <55V 450 | ma
P17, P30 to P32, P50 to 27V<EVom<40V 350 | mA
P57, P60 to P67, P70 to
P77, P106, P107, P130,
P140, P154 to P157
(for duty factors < 70%"2)
Total of all pins 40V<EVom<55V 650 | ma
(for duty factors £70%"**) [ 7y —ypp< a0V 500 | mA
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(Ta = -40 to +105°C, 2.7 V < EVooo = EVoo1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/4)

ftems Symbol Conditions MN. | TYP. | mAX | unit

Output current, low™*® ' | loi | Perpinfor PO0to P03, P10 | 40V <EVom <55V 85 | ma
10 P17, P3010P32, PA010 | 57+ 2 Evems < 40V 0 | m
P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
P97™2 P106, P107, P120,
P125 to P127, P130, P140,
P150 to P157
Perpinfor P10, P12, P14, | 40V <EVo<55V 059 | ma
P30, P120, P140 27V<EVom <40V 007 | ma
(special slew rate)
Total of PO1, P02, P40t0 | 40V <EVooo <55V 200 | ma
PAT, PO210 POT™3 P120, |57y < Evop <40V 150 | mA
P125 to P127, P150 to P153
(for duty factors < 70%e2)
Total of POO, P03, P10to | 4.0V <EVoo <55V 450 | ma
P17, P30 to P32, P50 to 27V<EVom<40V 350 | mA
P57, P60 to P67, P70 to
P77, P106, P107, P130,
P140, P154 to P157
(for duty factors < 70%"2)
Total of all pins 40V<EVom<55V 650 | ma
(for duty factors £70%"*2) [ 7y  Fyop< a0V 500 | mA
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(c) Serial communication operation setting register mn (SCRmn)
10 9 8 7

15 14 13 12 n
SCRmn Jrx P PTCma1 |PTCmn0| DIRmn
0 0 |01 |0 (0N

Setting of parity bit — L 1 |

00B: No parity Selection of data transfer sequence
01B: No parity judgment } 0: Inputs/outputs data with MSB first
10B: Appending Even parity 1: Inputs/outputs data with LSB first.

11B: Appending Odd parity

Setting of data length
0110B: 7 bits
0111B: 8 bits
1000B: 9 bits
1111B: 10 bits
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Address: FO227H  After reset: 00H R/W

Symbol
DAM2

7

6

<5>

<4>

0

0

0

ANOOEN
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8. When PLLON = 0, simultaneously changing the PLLON bit and SELPLL bit through
8-bit access is disabled

. When the PLLON bit is cleared (becomes 0), the SELPLL bit is also automatically
cleared (clock through mode).

10. Before entering STOP mode, the PLLON bit should be cleared to 0.

1. Do ot change the value of the MCMO bit of the CKC register while the PLLON bit is
setto1

12. When FRQSELA = 1 in the user option byte (000C2H/020C2H), set the PLLDIV1 bit
10,0 (fPu < 32 MHz).

13. To change the SELPLL bit from 1 to O while PLLDIV = 1 (feu > 32 MHz), stop counting
by the timer RD (setting the TSTARTO and TSTART bits in the TRDSTR register to
0) before changing the SELPLL bit
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(b) Serial communication operation sening register mn (SCRmn)

SCRmn

15 14 13 12

Setting of parity bit ——

00B: No parity

01B: Appending 0 parity
10B: Appending Even parity
11B: Appending Odd parity

Seleﬂloﬂ of data
transfer sequence

0: Inputs/outputs
data with MSB first

1: Inputs/outputs
data with LSB first.

PTCmn1 [ PTCmn0 | DIRmn SLCma1 | SLCmAD| DLSmA3 | DLSmA2 [DLSmA1 (DLSmA)
u n m 0/1 o |on 0/ (01 [ 0/1)0/1 |0/ |01

Setting of stop bit
01B: Appending 1
bit

10B: Appending 2
bits

Setting of data length
01108: 7 bits

0111B: 8 bits

10008: 9 bits

1111B: 16 bits
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(b) Serial communication operation setting register mn (SCRmn)

SCRmn

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
KPmn)| PTCmn1|PTCmn0 | DIRMn SLCmn1| SLCmn0| DLSmn3 | DLSmn2 | DLSmn1 | DLSmn0)
1 0 0 0 0|0 |01 (O |0 O (O (01|01 |01 |01 |01
— 1 1 | I
Selection of data  Setting of stop bit |

Setting of parity bit transfer sequence  01B: Appending 1 Setting of data length

00B: No parity 0: Inputs/outputs  bit ) 01108B: 7 bits

01B: Appending 0 parity data with MSB first  10B: Appending 2 0111B: 8 bits

10B: Appending Even parity 1: Input bits 10008B: 9 bits

11B: Appending Odd parity data with LSB first. 1111B: 10 bits
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Parameter Symbol Conditions MIN. TYP. MAX. Unit

T T
e —————— T~ —— ——— ——_

KRO to KR7 key interrupt 153 250 ns
tinput low-level width
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Parameter

Symbol

Conditions

Unit

KRO to KR7 key interrupt
input low-level width

250
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Before witing
TO0 0 0 0 0 o o 0 0 |TOO07|TOO06 | TOOS5 [ TOO4 | TOO3 | TOO02 | TOO01 | TO0O

TOEO 0 0 0 0 0 0 0 0 | TOE07 | TOED6| TOENS | TOED4 | TOEO3| TOEO2| TOEO! | TOEQO|

Data to be written

[oJoTofoJoTJoJoT o s TeJoToTlofoRh«T 1]
After writing ?? % ? f ))i f
TOO o [ 0 0 o o o o 06 | TO05 [ TOO4 | TOO3 [002, /TGN TO00
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Before wriing
TO0 0 0 0 o o o 0 0 |TOO07|TO06 | TOOS | TOO4 | TOO3 | TO02 | TOO1 | TO0O

TOEO o 0 0 o o o o 0 | TOEO7 | TOED6| TOES | TOEO4 | TOEO3| TOE02| TOEOT | TOEQO|

[o JoJoTJoTJoTJoTJoTJoT1rT1To YT+

E EEEEELE]

TOO0 o o o o 0 o 0 0 |TOO07 | TOO06 | TOOS | TOO4 | TOO3 U TOO01 | TO00
1 1 1 0 0 0 1 0

g
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Pin Name

1o

Recommended Connection of Unused Pins

o

~

P31/TI4/TO14/STOPST/(INTP2)

P32 TN6/TO16/INTP7

~

R

P33/AVrerr/ANIO

P34/AVrerwANIT

Input: Independently connect to Voo or Vss via a resistor
Output: Leave open.

P40/TOOLO

open.

Input: Independently connect to EVDDO and EVDD1 via a resistor or leave

Output: Leave open

P41/THOTO10/TRJIOONVCOUTO/
SNZOUT2

P42/(LTXDO)

P43/(LRXDO)

P44/(T107)(TO07)

P45/(T110)/(TO10)

P46/(TI12)/(TO12)

P47/INTP13

aresistor.

Input: Independently connect to EVDDO and EVDD1, or EVSS0 and EVSS1 via

Output: Leave open
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Pin Name

o

Recommended Connection of Unused Pins

M

~

P31/TI4/TO14/STOPST/(INTP2)

P32TN6/TO16/INTP7

~

R

P33/AVrerr/ANIO

P34/AVrerwANIT

Input: Independently connect to Voo or Vss via a resistor.
Output: Leave open.

P40/TOOLO

P41/TNOTO10/TRIOONVCOUTO/
SNZOUT2

P42/(LTXDO)

P43/(LRXDO)

P44/(TI07)/(TO07)

P45/(T110)(TO10)

P46/(T112)(TO12)

P47/NTP13

aresistor.

Input: Independently connect to EVDDO and EVDD1, or EVSS0 and EVSS1 via

Output: Leave open.
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A = -40 to +105°C, 2.7 V < EVooo = EVoo1 = Voo < 5.5 V, Vss = EVsse = EVss1 = 0 V) (2/3)

fems | Symbol Conditions. MIN. max. | unit
Supply ez |HALT | Nomal | Hghspeedon | fu=64MHz | fox=32 MHz 12 | 100 | mA
currento mode | OPETlion | cho oscitator Note
’ b R cockoperaton [ _32MHz | feue= e 10 [ 90 | ma
fu=1MHz foux = fiele® 03 [ 15 [ ma
Resonator | fec=20MHz | foux =l 7 06 | 60
operation fic = 1 MHz feux = futie? 02 [ 15 | ma
Resonator | fu=64MHz, | fox=32 MHz 11 | 100
operation fiox = 8 MHZ e
(PLL ) [Fem2men [tx=zme 10 | 95 | mA
operation Note 8
Lopt | =Mz
cock=fe) | fe=32MHz, | fox=32 MHz 08 | 90 [ ma
fuec = 4 MHZ. e
Subsystem | foe=32768 | foux = faustie®
clock KHz
operation Groups Ato D 07 | 450 | paA
Group E 07 | 650
Lowspeedon- | fu= 15 kHz feux = fuote 10
chp oscllator Groups Ato D 07 [ 350 | wA
cokopersion Group E 07 | 550
les | STOP Ta=425°C | GroupsAtoD 05 WA
mode Group € 05
Note 5
Ta=+50°C | GroupsAtoD 25
Group E 45
Ta=+70°C | GroupsAtoD 45
Group E 80
Ta=+105°C | Groups Ato D 300
Group E 500







image31.png

8. When PLLON = 0, simultaneously changing the PLLON bit and SELPLL bit through
8-bit access is disabled.

9. When the PLLON bit is cleared (becomes 0), the SELPLL bit is also automatically
cleared (clock through mode).

10. Before entering STOP mode, the PLLON bit should be cleared to 0.

11. Do not change the value of the MCMO bit of the CKC register while the PLLON bit is
setto 1.

12. When FRQSELA = 1 in the user option byte (000C2H/020C2H), set the PLLDIV1 bit
100 (feuL < 32 MHz).

13. To change the SELPLL bit from 1to 0 while PLLDIV1 = 1 (few > 32 MHz), stop counting
by the timer RD (setting the TSTARTO and TSTART1 bits in the TRDSTR register to
0) before changing the SELPLL bit.

14. Do not change the value of the LCKSEL1, LCKSELO, PLLDIV1, PLLDIVO, and
PLLMUL bit while the PLLON bitis set to 1.
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A = -40 to +105°C, 2.7 V < EVooo = EVoo1 = Voo < 5.5 V, Vss = EVsse = EVss1 = 0 V) (2/3)

fems | Symbol Conditions. MIN. max. | unit
Supply 2 | HALT Hohspeedon- | f=64MHz | foux=32 MHz 12 | 100 | mA
currente mode. chip oscillator Neies
: = cockoperaton [ _ 32 MHz | feue= e 10 [ 90 | ma
fu=1MHz foux = fete 03 [ 15 [ ma
Resonator | fec=20MHz | foux = hud*'=® 06 | 60
operation fic = 1 MHz feux = futoie 02 [ 15 | ma
Resonator | fu=64MHz, | fox=32 MHz 11 | 100
operation fiox = 8 MHZ teet
(PLL y  [Fem2mn [tx=zme 10 | 95 | mA
operation Note 7
Lopt | =Mz
cock=fe) | fe=32MHz, | fox=32 MHz 08 | 90 [ ma
fuec = 4 MHZ. et
Subsystem | foue=32768 | foux= fashies
clock KHz
operation Groups Ato D 07 | 450 | paA
Group E 07 | 650
Lowspeedon- | fu= 15 kHz foux = fute®
chp oscllator Groups Ato D 07 [ 350 | wA
cokopersion Group E 07 | 550
les | STOP Ta=425°C | GroupsAtoD 05 WA
mode Group € 05
Note ¢
Ta=+50°C | GroupsAtoD 25
Group E 45
Ta=+70°C | GroupsAtoD 45
Group E 80
Ta=+105°C | Groups Ato D 300
Group E 500
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Notes 1. Total current flowing into Veo and EVees, including the input leakage current flowing when the level of the

input pin is fixed to Voo, EVooo, Vss, or EVsso. However, not including the current flowing into the /0 buffer and
on-chip pull-up/pull-down resistors.
2. When HALT mode is entered during fetch from the flash memory.
. The values below the MAX. column include the peripheral operation current and STOP leakage current.
However, the watchdog timer, LVD circuit, A/D converter, D/A converter, and comparator are stopped
4. Current flowing when all the instructions are executed by the CPU.
5. When high-speed system clock, subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-
speed on-chip oscillator clock are stopped.
6. When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are
stopped.
7. When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator
clock are stopped.
8. When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are
stopped.
9. When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip
oscillator clock are stopped.
10. When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are
stopped.

©
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Total current flowing into Veo and EVece, including the input leakage current flowing when the level of the
input pin is fixed o Voo, EVoss, Vss, or EVssa. However, not including the current flowing into the /O buffer and
on-chip pull-up/pull-down resistors.

When HALT mode is entered during fetch from the flash memory.

The values below the MAX. column include the peripheral operation current and STOP leakage current.
However, the watchdog timer, LVD circuit, AID converter, D/A converter, and comparator are stopped

. When high-speed system clock, subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-

speed on-chip oscillator clock are stopped.

. When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are

stopped.

. When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator

clock are stopped

. When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are

stopped

. When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip

oscillator clock are stopped

. When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are

stopped.
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A = -40 to +#125°C, 2.7 V < EVooo = EVoo1 = Voo £ 5.5V, Vss = EVsso = EVss1 =0 V) (2/3)

tems | symbol Conditions M | TYP. | max. | unit
Supply I | HALT | Nomal | highspeedon- |fm=48MHz | foux=24 MHz 09 | 80 | ma
currentosi.s mode | OPeration | chp osctator Note
i cockoperabon ' e Mz | foue= feieec 07 [ 70 | ma
fia= 1 MHZ fowx = fiete 03 | 15 [ ma
Resonator | =20 MHz | foux = fiadioie 06 | 60 | ma
operation fioc= 1 MHzZ fou = a7 02 [ 15 | mA
Resonator | =48 MHz, | fo=24 MHz 09 | 80 [ ma
operation fioc= 8 MHzZ tees
(PLL fu=24MHz, | fo=24 MHZ 08 | 70 | ma
operation) | T Note 8
(PLL input
Cock=fn) | PL=20MHz | fow=24 MHZ 06 | 70 [ ma
fox = 4 MHZ et
Subsystem | foam=32768 | fou= fashie®
clock Kz
operation Groups Ato D 07 | 750 | wa
Group E 07 | 1150
Lowspesdon- | fi= 15 kHz fowx = fliee 10
chi oscillator Groups Ato D 07 | 850 | pa
coek peraion Group € 07 | 1050
| STOP Ta=+25°C | Groups AtoD 05 A
'::: Group E 05
Ta=+50°C | Groups AtoD 25
Group € 45
Taz+70°C | Groups AtoD 45
Group E 80
Ta=+105C | Groups Ato D 300
Group E 50.0
Ta=+125°C | Groups Ato D 60.0
Group 1000
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A = -40 to +#125°C, 2.7 V < EVopo = EVoo1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/3)

ttems | Symbol Conditions MIN. | TYP. unit
Supply oz | HALT Hohspeedon- | fin=48MHz | fouc= 24 MHZ 09 | 80 | ma
current'est.> mode chip oscilator Note 5
e cockoperaion " oA Mz | foux= " 07 | 70 [ ma
fir= 1 MHz fou= frete® 03 | 15 [ ma
Resonator | fix=20MHz | fow = falioe® 06 | 60
operation fi = 1 MHz fou = fidte 02 [ 15 | mA
Resonator | fru=48MHz, | fou=24 MHz 09 | 80
operation fix = 8 MHZ et
L fu=24MHz, | fox=24 MHz 08 [ 70 | ma
m fix = 8 MHz s
Cock=fio) | Pe=24MHz | fox=24 MHz 06 | 70 [ ma
fix = 4 MHz et
Subsystem | foe=32768 | fou= faueheie®
clock Kz
operation Groups Ato D 07 | 750 | wA
Group E 07 | 1150
Lowspeedon- | fi=15kHz fouc = futeies
chip oscilator Groups Ato D 07 | 650 | pA
ok perston Group E 07 | 1050
o [ STOP. Ta=+25C | Groups AtoD 05 A
mode Group E 05
Note ¢
Ta=+50°C | Groups AtoD 25
Growp E 45
Ta=+70:C | Groups AtoD 45
Group E 80
Ta=+105:C | Groups AtoD 300
Group E 50.0
Ta=+125C | Groups Ato D 60.0
Group E 1000
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Notes 1.

Total current flowing into Voo and EVooo, including the input leakage current flowing when the level of the
input pin is fixed to Voo, EVose, Vs, or EVas. However, not including the current flowing into the VO buffer and
on-chip pull-up/pull-down resistors.

‘When HALT mode is entered during fetch from the flash memory.

The values below the MAX. column include the peripheral operation current and STOP leakage current.
However, the watchdog timer, LVD circuit, A/D converter, D/A converter, and comparator are stopped
Current flowing when all the instructions are executed by the CPU.

When high-speed system clock, subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-
speed on-chip oscillator clock are stopped.

‘When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are
stopped.

‘When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator
clock are stopped.

- When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are

stopped.

. When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip

oscillator clock are stopped.

10. When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are

stopped.
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Notes 1.

Total current flowing into Voo and EVooo, including the input leakage current flowing when the level of the
input pin is fixed to Voo, EVose, Vs, or EVas. However, not including the current flowing into the VO buffer and
on-chip pull-up/pull-down resistors.

‘When HALT mode is entered during fetch from the flash memory.

The values below the MAX. column include the peripheral operation current and STOP leakage current.
However, the watchdog timer, LVD circuit, A/D converter, D/A converter, and comparator are stopped

. When high-speed system clock, subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-

speed on-chip oscillator clock are stopped.

. When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are

stopped.

. When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator

clock are stopped.

. When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are

stopped.

. When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip

oscillator clock are stopped.

. When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are

stopped.
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a = -40 to +150°C, 2.7 V < EVooo = EVoo1 = Voo £ 5.5 V, Vss = EVsso = EVss1 =0 V) (2/3)

ttems | Symbol Condiions M. | Tve. [ max. | unit
Supply lorz [HALT | Normal | Hghspeedon | f=48MHz | fouc=24 MHZ 09 | 85 | mA
currente=1.3 mode | Operation | chip oscilator Netee
e cockoperaton e 2aMHz | feue= 0 07 [ 75 [ ma
fr= 1 MHZ foc= e © 03 | 16 | ma
Resonator | fx=20MHz | fouc= fixdieT 06 | 65
operation fix = 1 MHZ foux = fuadiors T 02 | 16 | ma
Resonator | fou=48MHz, | fouc=24 MHz 09 | 85
operation fux = 8 MHz e
(PLL fu=24MHz, | fox= 24 MHZ 08 | 75 | mA
opeton) | o _ gz e
(PLL input
Cock=fu) | F=20MHz | fox= 24 MHz 06 | 75 | ma
fux = 4 MHz teee
Subsystem | fae=32768 | foux=fougeie®
clock KHz
operation Groups Ato D 07 | 1650 | pA
flun = o) Group E 07 | 2650
Lowspeedon- | =15 kHz fou= fhete 10
chip oscilator Groups Ato D 07 | 1550 | wA
cockcperston Group E 07 | 2550
o | STOP Ta=+25C | Groups AtoD 05 WA
mose Group E 05
Ta= +50°C Groups Ato D 25
Group E 45
Ta=+70°C | GroupsAtoD 45
GroupE 80
Ta=+105C | Groups Ato D 300
Group E 500
Ta=+125°C | GroupsAtoD 60.0
Group E 1000
Ta=+150:C | Groups Ato D 1500
GroupE 250.0
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A = -40 to +150°C, 2.7 V < EVooo = EVoor = Vop £ 5.5 V, Vss = EVsso = EVsst = 0 V) (2/3)
tems | symbol Conditions, MmN, | v [ max. | unit
Supply oz | HALT Hohspeedon- | fn=48MHZ | foux= 24 MHzZ 09 | 85 | mA
current'=.:| mode chip oscilator tees
ez operation
cock =24 MHZ | fouc=fhoiet 07 | 75 [ ma
fia= 1 MHZ foux = ot s 03 | 16 | ma
Resonator feux = e 06 | 65
Ooperation foue = fuadicte © 02 | 16 | mA
Resonator fow = 24 MHz 09 | 85
operation Note
(L fou = 24 MHz 08 | 75 | ma
‘operation) Note 7
(PLL input
clock = ) fouc= 24 MHz 06 | 75 | mA
Note 7
‘Subsystem foux = favgot=®
clock
operation Groups Ato D 07 | 1650 | pA
O =) Group E 07 [2650
Lowspeedon | = 15kHz fo = fuisies
chp oscitator Groups Ato D 07 | 1550 | wA
clock operaton
Group E 07 | 2550
s | STOP Ta=+25°C | Groups Ato D 05 A
mode Group E 05
Note ¢
Ta=+50°C | Groups Ato D 25
Group E 45
Ta=+70°C | Groups Ato D 45
Group E 80
Ta=+105C | Groups Ato D 300
Group E 500
Ta=+125°C | Groups Ato D 60.0
Group E 1000
Ta=+150°C | Groups Ato D 1500
Group E 250.0
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Notes 1. Total current flowing into Voo and EVoss, including the input leakage current flowing when the level of the
input pin is fixed to Veo, EVom, Vs, or EVas. However, not including the current flowing into the /O buffer and
‘on-chip pull-up/pull-down resistors.

2. When HALT mode is entered during fetch from the flash memory.

3. The values below the MAX. column include the peripheral operation current and STOP leakage current.
However, the watchdog timer, LVD circuit, A/D converter, D/A converter, and comparator are stopped

4. Current flowing when all the instructions are executed by the CPU.

5. When high-speed system clock, subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-
speed on-chip oscillator clock are stopped.

6. When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are
stopped

7. When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator
clock are stopped.

8. When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are
stopped.

9. When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip
oscillator clock are stopped.

10. When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are
stopped.
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Remark
i=0or1
M: Value set in TRDGRAI register
n: Value set in TRDGRBI register
p: Value set in TRDGRCi register
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Notes 1.

Total current flowing into Veo and EVese, including the input leakage current flowing when the level of the
input pin is fixed to Voo, EVooe, Vss, or EVsso. However, not including the current flowing into the 1/O buffer and
‘on-chip pull-up/pull-down resistors.

. When HALT mode is entered during fetch from the flash memory.
. The values below the MAX. column include the peripheral operation current and STOP leakage current.

However, the watchdog timer, LVD circuit, A/D converter, D/A converter, and comparator are stopped

. When high-speed system clock, subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-

speed on-chip oscillator clock are stopped.

. When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are

stopped.

. When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator

clock are stopped.

. When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are

stopped.

. When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip

oscillator clock are stopped.

. When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are

stopped.
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A = -40 to +150°C, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. | TYP. | MAX. | unit
Detection voitage™**® ! Veor | Power supply rise time 148 | 156 | 167 v
Veor | Power supply fall time 147 | 155 | 166 v
Minimum pulse width\°te 2 Tew 300 us
Detection delay time Teo 350 us

Notes 1. This indicates the POR circuit characteristics, and normal operation is not guaranteed under the condition ofless
than lower limit operation voltage (2.7 V).

2. Minimum time required for a POR reset when VDDexceeds below VPDR.

Tew

Supply voltage (VDD)
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6.7.3 Operation as frequency divider

The timer array unit can be used as a frequency divider that divides a clock input to the TImn pin and outputs the result
from the TOmn pin.

Set the TImn and TOmn pins so that they are different from each other by the peripheral I/0 redirection registers 0, 1, 2,
and 3 (PIORO, PIOR1, PIOPR2, and PIOR3).

The divided clock frequency output from TOmn can be calculated by the following expression.

= When rising edge/falling edge is selected:

Divided clock frequency = Input clock frequency/{(Set value of TDR00 + 1) x 2}
« When both edges are selected:

Divided clock frequency = Input clock frequency/(Set value of TDR00 + 1)

Timer count register m (TCRm) operates as a down counter in the interval timer mode.

After the channel start trigger bit (TS00) of timer channel start register 0 (TS0) is set to 1, the TCROO register loads the
value of timer data register 00 (TDR00) when the TI00 valid edge is detected.

1f the MNmnO bit of timer mode register 00 (TMRO0O) is 0 at this time, INTTMOO is not output and TO00 is not toggled. If
the MNmnO bit of timer mode register 00 (TMRO00) is 1, INTTMOO is output and TOO00 is toggled.

After that, the TCROO register counts down at the valid edge of the TI00 pin. When TCRO00 = 0000H, it toggles TO00. At
the same time, the TCROO register loads the value of the TDROO register again, and continues counting.

If detection of both the edges of the TI00 pin is selected, the duty factor error of the input clock affects the divided clock
period of the TO00 output.

The period of the TO00 output clock includes a sampling error of one period of the operation clock.

[ Clock period of TO00 output = Ideal TO00 output clock period + Operation clock period (error) ]

The TDROO register can be rewritten at any time. The new value of the TDRO0O register becomes valid during the next
count period.
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6.7.3 Operation as frequency divider

The timer array unit can be used as a frequency divider that divides a clock input to the Timn pin and outputs the result
from the TOmn pin.

Set the TImn and TOmn pins so that they are different from each other by the peripheral I/O redirection registers 0, 1, 2,
and 3 (PIORO, PIOR1, PIOR2, and PIOR3).

The divided clock frequency output from TOmn can be calculated by the following expression.

+ When rising edge/falling edge is selected:

Divided clock frequency = Input clock frequency/{(Set value of TDRmn + 1) x 2}
= When both edges are selected:

Divided clock frequency = Input clock frequency/(Set value of TDRmn + 1)

Timer count register m (TCRm) operates as a down counter in the interval timer mode.

After the channel start trigger bit (TSmn) of timer channel start register 0 (TS0) is set to 1, the TCRmn register loads the
value of timer data register 00 (TDRmn) when the Timn valid edge is detected.

If the MDmNO bit of timer mode register 00 (TMRO00) is 0 at this time, INTTMOO is not output and TOmn is not toggled. If
the MDmnO bit of timer mode register 00 (TMRO00) is 1, INTTMOO is output and TOmn is toggled.

After that, the TCRmn register counts down at the valid edge of the Timn pin. When TCRmn = 0000H, it toggles TOmn.
At the same time, the TCRmn register loads the value of the TDRmn register again, and continues counting.

If detection of both the edges of the TImn pin is selected, the duty factor error of the input clock affects the divided clock
period of the TOmn output.

The period of the TOmn output clock includes a sampling error of one period of the operation clock.

| Clock period of TOmn output = Ideal TOmn output clock period * Operation clock period (error) |

The TDRmn register can be rewritten at any time. The new value of the TDRmn register becomes valid during the next
count period.
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Serial clock I/O pin
(when CSI10: SCK10)
(when 11C10: SCL10)

@

Serial data input pin

(when CSI10: S110) ©
(when 1IC10: SDA10)
(when UART1: RxD1)

§ frck
S e 5
» £ k)
O | T fe—y
3 8
@ x
3
y (&)
Output latch
PM15 (P15)
Symetvo- | oqmeragon Edge/level
circuit || enabled/ detection
[
SNFEN20 CKS10{CCS10{MD102|MD101

Serial mode register 10 (SMR10)
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Serial clock I/O pin
(when CSI10: SCK10)
(when 11C10: SCL10)

@

Serial data input pin

Output latch
P10(P76)

—

Selector

Selector

-

Clock controller

(when CSI10: S110) ©
(when 1IC10: SDA10)
(when UART1: RxD1)

Slave selection

Synchro-

circuit

SNFEN10

Edge/level

detection

[

Edge CKS10|

input pin ©
(when CSI10: SSI10)

detection [

CCs10

MD102

MD101

A Serial mode register 10 (SMR10)

(

SSE10

Serial slave select
enable register 1(SSE1)
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Trigger to stop operation of the higher 8-bit tmer when channel 3 is in the 8-bit timer mode

No trigger operation

Operation is stopped (stop trigger is generated).

TTH Trigger to stop operation of the higher 8-bit tmer when channel 1 is in the 8-bit timer mode
m1
0 [ No trigger operation

Operation is stopped (stop trigger is generated).

Operation stop trigger of channel n

No trigger operation

Operation is stopped (stop trigger is generated).
This bit is the trigger to stop operation of the lower 8-bit timer for TTm1 and TTm3 when channel 1 or3is in
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Pin Name

[¢]

Recommended Connection of Unused Pins

~

Q

P31/STOPST/(INTP2)

P32/INTP7

Q

>

P33/AVre==/ANIO

P34/AVresw/ANI1

Input: Independently connect to Voo or Vss via a resistor.
Output: Leave open.

P40/TOOLO

P41/TI10/TO10/TRJIO0/SNZOUT2

P42/(LTXDO)

P43/(LRXDO)

P44/(T107)/(TO07)

P45/(T110)/(TO10)

P46/(T112)/(TO12)

P47

Input: Independently connect to EVooo or EVsso via a resistor.

Output: Leave open.
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P47

Pin Name /0 Recommended Connection of Unused Pins
A A A

P31/STOPST/(INTP2)

P32/INTP7

P33/AVres=/ANIO Input: Independently connect to Voo or Vss via a resistor.

P34/AVresw/ANI1 Output: Leave open.

P40/TOOLO Input: Independently connect to EVopo via a resistor or leave open.
Output: Leave open.

P41/TI10/TO10/TRJIO0/SNZOUT2 Input: Independently connect to EVbpo or EVsso via a resistor.

P42/(LTXDO) Output: Leave open.

P43/(LRXDO)

P44/(TI107)/(TO07)

P45/(TI10)/(TO10)

P46/(TI12)(TO12)
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Serial clock I/O pin

(when CSI00: SCK00) ©
(when 11C00: SCLOO)

Serial data input pin

(when 1IC00: SDA00)
(when UARTO: RxDO)

Slave selection
input pin
(when CSI00: SSI00)

22
Caution: If operati
o meaning.

(when CSI00: SI00)

Ll | s M™%
[Synchro] Edge | fsck @ M
clrout [ detection| 8
o
[Output latch|
PM17
Puiso) P17(P60)
Synchro-| | jimination Edge/level
arcun [ | gnabled/ detection L
SNFEN0O Edge
™l detection| CKS00/CCS00/STS00|MD
+ Serial mode register 00 (*
SSE00
Serial slave select
enable register 0(SSE0)

is stopped (SEmn = 0), the upper 7 bits set the clock division, and the lower bits have

If operation is in progress (SEmn = 1), the serial data register 00 functions as the buffer register.
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Remark
i=0or1
m : Value set in TRDGRAI register
n: Value set in TRDGRBI register
p: Value set in TRDGRCi register
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| L1l | 5 s
Serial clock I/O pin Smeie] Fage | fsck 3 8
(when CSI100: SCK00) © ous deteg“on 3
(when 1IC00: SCLOO) cireut g

te;

Output latch)

PM30] (P30)

Serial data input pin Now '
(when CSI00: SI00) Synchro-| | gimination Edge/level
(when 11C00: SDA0O) aircuit || Spabieel detection [

(when UARTO: RxDO)

Slave selection SNFENOO

input pin
(when CSI100: SSI00)

Edge | |
™ldetection| | CKS00|CCS00/STS00| MD

[} Serial mode register 00 (

SSIE00

Input switch control
register (ISC)

AN
Caution: If operation is stopped (SEmn = 0), the upper 7 bits set the clock division, and the lower bits have

no meaning.
If operation is in progress (SEmn = 1), the serial data register 10 functions as the buffer register.
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TTH Trigger to stop operation of the higher 8-bit tmer when channel 3 is in the 8-bit timer mode
m3

0 | No trigger operation

1 TEHm3 bit is cleared to 0 and the count operation is stopped.
TTH Trigger to stop operation of the higher 8-bit tmer when channel 1 is in the 8-bit timer mode
m1

0 | No trigger operation

1 TEHm1 bit is cleared to 0 and the count operation is stopped.
TTm Operation stop trigger of channel n

n

No trigger operation
1 TEmn bit is cleared to 0 and the count operation is stopped.

This bit is the trigger to stop operation of the lower 8-bit timer for TTm1 and TTm3 when channel 1or3isin
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Set interrupts.

Set ELC event.

Set timer RD.

Operation started

Set interrupt priority level and interrupt mask, and initialize interrupt flags. Note 3

(Set the CMPPROO bit in the PROO register, CMPMKO bit in the MKOL register,
and CMPIFO bit in the IFOL register.)

Set ELC event link to timer RD
(set ELSEL3 to ELSELO bits in the ELSELR19 register)“*,
(See CHAPTER 20 EVENT LINK CONTROLLER (ELC) (RL78/F14 Only).

Set ELC, set timer RD operation, and enable operation. N®

See CHAPTER 8 TIMER RD.
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and CMPIFO bit in the IFOL register.)
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(See CHAPTER 8 TIMER RD.)
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6.3.4 Timer status register mn (TSRmn)
The TSRmn register indicates the overflow status of the counter of channel n.
The TSRmn register is valid only in the capture mode (MDmn3 to MDmn1 = 010B) and capture & one-count mode
(MDmn3 to MDmn1 = 110B). See Table 6-5 for the operation of the OVF bit in each operation mode and set/clear conditions.
The TSRmn register can be read by a 16-bit memory manipulation instruction.
The lower 8 bits of the TSRmn register can be set with an 8-bit memory manipulation instruction with TSRmnL.
Reset signal generation clears this register to 0000H.
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6.3.4 Timer status register mn (TSRmn)
The TSRmn register indicates the overflow status of the counter of channel n.
The TSRmn register is valid only in the capture mode (MDmn3 to MDmn1 = 010B) and capture & one-count mode
(MDmn3 to MDmn1 = 110B). See Table 6-5 for the operation of the OVF bit in each operation mode and set/clear conditions.
The TSRmn register can be read by a 16-bit memory manipulation instruction.
The lower 8 bits of the TSRmn register can be read with an 8-bit memory manipulation instruction with TSRmnL.
Reset signal generation clears this register to 0000H.
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SPI Function Csl00 csio1 csI10 csi
Target channel Channel 0 of SAUD Channel 1 of SAUQ Channel 2 of SAUO Channel 3 of SAUO
Pins used SCKO00, S100, SII00 ‘SCKO1, Si01, Sli01 SCK10, SI10, Sli10 SCK11, Si11, Sli11
Interrupt INTCSI00 INTCSI01 INTCSI10 INTCSI11

Transfer end interrupt only (Setting the buffer empty interrupt is prohibited.)
Error detection flag Overrun error detection flag (OVFmn) only
Transfer data length 710 16 bits
Transfer rate Max. fuck/6 [Hz) Mo -2
Data phase Selectable by the DAPmn bit of the SCRmn register
« DAPmn = 0: Data input starts from the start of the serial clock operation.
« DAPmn = 1: Data input starts half a clock before the start of the serial clock operation.
Clock phase Selectable by the CKPmn bit of the SCRmn register
* CKPmn = 0: Forward
* CKPmn = 1: Reverse
Data direction MSB or LSB first
SPI function The operation of the slave select function can be selected.
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SPI Function CsI00 csio1 csio csi
Target channel Channel 0 of SAUO Channel 1 of SAUD Channel 0 of SAU1 Channel 1 of SAU1
Pins used SCK00, S100, S1100 SCKO1, S101, Slio1 SCK10, SI10, SIlI0 SCK11, SI11, Sli11
Interrupt INTCSI00 INTCSI01 INTCSI10 INTCSI11

Transfer end interrupt only (Setting the buffer empty interrupt is prohibited.)
Error detection flag Overrun error detection flag (OVFmn) only
Transfer data length 7 t0 16 bits
Transfer rate Max. fuck/6 [Hz) Votse 1.2
Data phase Selectable by the DAPmn bit of the SCRmn register
« DAPmn = 0: Data input starts from the start of the serial clock operation.
+ DAPmn = 1: Data input starts half a clock before the start of the serial clock operation.
Clock phase Selectable by the CKPmn bit of the SCRmn register
* CKPmn -orward
* CKPmn = 1: Reverse
Data direction MSB or LSB first
SPI function The operation of the slave select function can be selected.
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Figure 16-32. Example of Master to Slave Communication
(When 9-Clock Wait Is Selected for Master, 9-Clock Wait Is Selected for Slave) (1/4)

(1) Start condition ~ address ~ data

Master side
Note 1
lICAD ote
ACKDO
(ACK detection)
WTIMO
(Bor9clockwait)y H
ACKEO
(ACK control)
MSTSO
(communication status)
STTO
(ST trigger)
SPTO
(SP trigger)
WRELO
(wait cancellation)
INTICAD
(interrupt)
TRCO
(transmit/receive)

H

<1>

Bus line Start condition

SCLAO (bus)
clock line)

SDAAO (bus)
(data line)

Slave side
licao

ACKDO
(ACK detection)
STDO
(ST detection)
SPDO
(SP detection)
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Figure 16-32. Example of Master to Slave Communication
(When 9-Clock Wait Is Selected for Master, 9-Clock Wait Is Selected for Slave) (1/4)
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18.14 Notes on the CAN Module

‘When changing a global mode, check the GSLPSTS, GHLTSTS, and GRSTSTS flags in the GSTS register for
transitions. When changing a channel mode, check the CSLPSTS, CHLTSTS, and CRSTSTS flags in the
CiSTSL register for transitions.

The acceptance filter processing checks receive rules sequentially in ascending order from the minimum rule
number. If the same ID, IDE bit, or RTR bit value is set for multiple receive rules, the minimum number of
receive rule is used for the acceptance filter processing. If the message does not pass through the subsequent
DLC filter processing, the data processing is terminated without returning to the acceptance filter processing
and the message is not stored in the buffer.

When linking transmit buffers to transmit/receive FIFO buffers, set the control register (TCMp) of the
corresponding transmit buffer to H'00. The status register (TMSTSp) of the corresponding transmit buffer should
not be used. Flags in other status registers (registers TMTRSTS, TMTCSTS, and TMTASTS), which correspond
to transmit buffers linked to transmit/receive FIFO buffers remain unchanged. Set the enable bit in the
corresponding interrupt enable register (the TMIEC register) to 0 (transmit buffer interrupt is disabled).
‘When the CANi bit time clock is selected as a timestamp counter clock source, the timestamp counter stops
when the corresponding channel has transitioned to channel reset mode or channel halt mode.

In cace nf an attemnt tn etnre 2 new receive meccane when the receive EIEO hiiffer and the trancemit/receive
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Notes 1. If the high-speed on-chip oscillator clock (fi1) or the PLL clock with its source as the high-speed
on-chip oscillator clock is to be selected as the source of the clock signal for fe, make sure that

the condition fx < few/2 is satisfied.

2.If fcLk is the high-speed system clock(fMx),do not select fx as fcan

Remark i=0
DCS: Bit in the GCFGL register

BRP[9:0]: Bits in the CiCFGL register
fean: CAN clock

feanta: CANI Tq clock

fx: X1 clock oscillation

fck:  CPU/peripheral hardware clock
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Notes 1. If the high-speed on-chip oscillator clock (fi1) or the PLL clock with its source as the high-speed
on-chip oscillator clock is to be selected as the source of the clock signal for fe, make sure that
the condition fx < few/2 is satisfied.

2. If the high-speed system clock is to be selected as fcwx, do not select fx as fean.

Remark i=0
DCS: Bit in the GCFGL register
BRP[9:0]: Bits in the CiCFGL register
fean: CAN clock
feanta: CANI Tq clock
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(2) HALT mode release
The HALT mode can be released by interrupt and reset signal generation.

(a) Release by unmasked interrupt request
When an interrupt request with an interrupt mask flag set to 0 (interrupt servicing enabled) is generated, the HALT
mode is released. If interrupt acknowledgment is enabled, vectored interrupt servicing is carried out. If interrupt
acknowledgment is disabled, the instruction at the next address after the HALT instruction is executed.
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(2) HALT mode release
The HALT mode can be released by interrupt and reset signal generation.

(a) Release by unmasked interrupt request
When an interrupt request with an interrupt mask flag set to 0 (interrupt servicing enabled) is generated, the HALT
mode is released. If interrupt acknowledgment is enabled, vectored interrupt servicing is carried out. If interrupt
acknowledgment is disabled, the next address instruction ofthe HALT instruction is executed.
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(2) STOP mode release
The STOP mode can be released by interrupt and reset signal generation.

(a) Release by unmasked interrupt request
When an interrupt request with an interrupt mask set to 0 (Interrupt servicing enabled) is generated, the STOP
mode is released. After the oscillation stabilization time has elapsed, if interrupt acknowledgment is enabled,
vectored interrupt servicing is carried out. If interrupt acknowledgment is disabled, the next address instruction of
the STOP instruction is executed.

7 %

Notes 1. For details of the standby release signal, see Figure 21-1. Basic Configuration of Interrupt Function.
2. STOP mode release time
Supply of the clock is stopped
* When FRQSEL4 = 1 in the user option byte (000C2H/020C2H):
18 us to "whichever is longer 105 s and the oscillation stabilization time (set by STS)"
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(2) STOP mode release
The STOP mode can be released by interrupt and reset signal generation.

(a) Release by unmasked interrupt request
When an interrupt request with an interrupt mask set to 0 (Interrupt servicing enabled) is generated, the STOP
mode is released. After the oscillation stabilization time has elapsed, if interrupt acknowledgment is enabled,
vectored interrupt servicing is carried out. If interrupt acknowledgment is disabled, the instruction at the next address after
the STOP instruction is executed.

Notes 1. For details of the standby release signal, see Figure 21-1. Basic Configuration of Interrupt Function.
2. STOP mode release time
Supply of the clock is stopped

* When FRQSEL4 = 1 in the user option byte (000C2H/020C2H):
18 us to "whichever is longer 105 s and the oscillation stabilization time (set by OSTS)"
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(b) When operation starts with slave channel output mode (TOMmn = 1) setting (PWM output))
When slave channel output mode (TOMmn = 1), the active level is determined by timer output level register m
(TOLm) setting.

Figure 6-37. TOmn Pin Output Status at PWM Output (TOMmn = 1)

TOEmn
Default Active Active Active
Hi-Z TOmnbit=0
—] staws (Default status : Low)
TOLmnbit=0
(Active hi
| TOmnbit=1 ( o)
(Default status : High)
TOmn
(output) TOmnpit=0
— (Default status : Low)
TOLmnbit=1
| TOmnbit=1 ( ow)
(Default status : High)
Port output is enabled
A A
A Reset A Reset A
Set Set Set
Remarks 1. Set: The output signal of the TOmn pin changes from inactive level to active level.

Reset:  The output signal of the TOmn pin changes from active level to inactive level.
2. m: Unit number (m = 0, 1), n: Channel number (n=0 to 7)
3. Unit 1 is not provided in the Group A products.

Channels 7 to 4 of unit 1 are not provided in the Group B, C, and D products.
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(b) When operation starts with slave channel output mode (TOMmp = 1) setting (PWM output))
When slave channel output mode (TOMmp = 1), the active level is determined by timer output level register m
(TOLm) setting.

Figure 6-37. TOmp Pin Output Status at PWM Output (TOMmp = 1)

TOEmp
Default Active Active Active
Hi-Z TOmpbit=0
— status (Default ‘Low)
TOLmp bit=0
] TOmppit=1 ¢ high)
(Default status : High)
TOmp
(output) TOmpbit=0
— | (Default status : Low)
TOLmpbit=1
T TOmpbit=1 ¢ o)
(Default status : High)
Port output is enabled
A A
A Reset A Reset A
Set Set Set
Remarks 1. Set: The output signal of the TOmp pin changes from inactive level to active level.

Reset:  The output signal of the TOmp pin changes from active level to inactive level.
2. m: Unit number (m =0, 1), p: Channel number (p = 1 to 7)
3. Unit 1 is not provided in the Group A products.

Channels 7 to 4 of unit 1 are not provided in the Group B, C, and D products.
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Serial clock 1/0
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(for simplified 12C)

Serial data input

SI00, SI01, SI10, SI11 pins (for 3-wire serial 1/0), RxDO0 pin (for UART supporting LIN-bus),
RxD1 pin (for UART)

Serial data output

S000, SO01, SO10, SO11 pins (for 3-wire serial 1/0), TxDO pin (for UART supporting LIN-bus),

TxD1 pin (for UART), outputcontroller
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Slave select input
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ADPC Register PM7 Register ADS Register P70/ANI26 to P74/ANI30 Pins
Digital I/0O selection Input mode — Digital input
Output mode — Digital output
Analog input selection Input mode Selects ANL Analog input (to be converted)
Does not select ANI. Analog input (not to be converted)
Output mode Selects ANL Setting prohibited

Does not select ANI.
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Pin Name Altemate Function PIORXX | POMXX | PMCXX | PMXX PXX PIMXX | PITHLXX
Function Name 1o
AV
VA
P54 SS10 Input 0 - - 1 x o1 o1
(TH1) Input 1 - - 1 x 0 o
(TO11) Output 1 - - 0 0 x x
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High-speed on-chip oscillator: Woken up
. X1 oscilation/EXCLK input: Stops (input port mode)
XT1 oscillation/EXCLKS input: Stops (input port mode)

VDD21.56V (Typ.)

(A) Voo > 156 V (Typ.)

High-speed on-chip oscillator: Operating
X1 oscillation/EXCLK input: Stops (input port mode)
XT1 oscillatioVEXCLKS input: Stops (input port mode)
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High-speed on-chip oscillator: Woken up
: X1 oscillation/EXCLK input: Stops (input port mode)
XT1 oscillation/EXCLKS input: Stops (input port mode)

VDD<1.56 V (Typ.)

(A) Voo 156V (Typ)

High-speed on-chip oscilator: Operating
X1 oscillatio/EXCLK input: Stops (input port mode)
XT1 oscillatioVEXCLKS input: Stops (input port mode)







image376.png

Az

TAUOEN

Control of timer array 0 unit input clock

0

Stops supply of input clock.

« SFR used by the timer array unit 0 cannot be written.
« The timer array unit 0 is in the reset status.

Supplies input clock.

« SFR used by the timer array unit 0 can be read/written.
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Az

TAUOEN Control of timer array unit 0 input clock
0 Stops supply of input clock.
« SFR used by the timer array unit 0 cannot be written.
« The timer array unit 0 is in the reset status.
1 Supplies input clock.
« SFR used by the timer array unit 0 can be read/written.
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mn

Selection of count clock (frewk) of channel n

Operation clock (fwcx) specified by the CKSmn0 and CKSmn1 bits

Valid edge of input signal input from the Timn pin
Valid edge of input signal selected by TISO in channel 5

Count clock (frewx) is used for the timer/counter, output controller, and interrupt controller.
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CCcs Selection of count clock (frcwx) of channel n

0 | Operation clock (fwcx) specified by the CKSmn0 and CKSmn1 bits

1 Valid edge of input signal input from the TImn pin

N |

Count clock (}QK) is used for the timer/counter, output controller, and interrupt controller.

When using unit 0:
In channel 0 to 3, Valid edge of input signal selected by TISO
In channel 4 to 7, Valid edge of input signal selected by TIS1
When using unit 1:
In channel 6 and 7, Valid edge of input signal selected by TIS2
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«» When used as interrupt & reset mode

Detection voltage Option byte Setting Value
Vivos Vo | LVIMDS1 LVIMDSO0 VPOC2 VPOC1 VPOCO LVIS1 LVISO
Rising | Falling | Falling
edge | edge | edge

442V | 432V | 275V 1 0 0 0 1 0 0
462V | 452V | 275V 0 1 0 0 0
3.32V | 315V 0 1
474V | 464V 27y 0 ! ! 0 0

Other than above Setting prohibited
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TSmn

Timer counter
registermn (TCRmn)

——© TOmn pin

/T

Trigger sekiction clocmmml

Timer data
registermn (TDRmn)
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Figure 7-3. Format of Operation Speed Mode Control Register (OSMC)

Address: FOOF3H After reset: 00H R/W

Symbol 7 6 5 4 3 2 1
OsMC RTCLPC 0 0 WUTMMCKOD 0 0 0
WUTMMCKO| Low-speed on-chip oscillator operation control

0 Low-speed on-chip oscillator operating.

1 Low-speed on-chip oscillator stopped.
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Figure 7-3. Format of Operation Speed Mode Control Register (OSMC)

Address: FOOF3H After reset: 00H R/W

Symbol
OosMmC

7 6 5 4 3 2 1
RTCLPC 0 WUTMMCKD 0 0 0
IWUTMMCKO Low-speed on-chip oscillator operation control
0 Low-speed on-chip oscillator stopped.

Low-speed on-chip oscillator operating.
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10.4.1 Operation as output pin
The PCLBUZO pin is output as the following procedures.

<1> Set the bit in the port mode register 14 (PM14) and the bit in the port register 14 (P14) corresponding to the port
used as a PCLBUZO pin.

<2> Clear the output latches of PM140 and P140 to 0.

<3> Select the output clock with bits 0 to 3 (CCS00 to CCS02, CSELO) of the clock output select register 0 (CKS0) of
the PCLBUZO pin (output in disabled status).

<4> Set bit 7 (PCLOEO) of the CKSO register to 1 to enable clock/buzzer output.






image385.png

10.4.1 Operation as output pin
The PCLBUZO pin is output as the following procedures.

<1> Set the bit in the port mode register 14 (PM14) and the bit in the port register 14 (P14) corresponding to the port
used as a PCLBUZO pin.

<2> Select the output clock with bits 0 to 3 (CCS00 to CCS02, CSELO) of the clock output select register 0 (CKSO0) of

the PCLBUZO pin (output in disabled status).
<3> Set bit 7 (PCLOED) of the CKSO register to 1 to enable clock/buzzer output.
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Cautions 1. When data is written to the watchdog timer enable register (WDTE) for the first time after reset
release, the watchdog timer counter is cleared in any timing regardless of the window open time,
as long as the register is written before the overflow time, and the watchdog timer counter starts
counting again.

2. If the watchdog timer counter is cleared by writing “ACH” to the WDTE register, the actual
overflow time may be different from the overflow time set by the option byte by up to 2/f;,
seconds.

3. The watchdog timer counter can be cleared immediately before the count value overflows.
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Cautions 1. When data is written to the watchdog timer enable register (WDTE) for the first time after reset
release, the watchdog timer counter is cleared in any timing regardless of the window open time,
as long as the register is written before the overflow time, and the watchdog timer counter starts
counting again.

2. If the watchdog timer counter is cleared by writing “ACH” to the WDTE register, the actual
overflow time may be different from the overflow time set by the option byte by up to 2/fypr
seconds.

3. The watchdog timer counter can be cleared immediately before the count value overflows.
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Extemnal System Clock Timing

1/fex

EXCLK \l

0.8 Vo (MIN.)
k 0.2 Voo (MAX.)

texs

EXCLKS \

0.8Voo (MIN.)
0.2Voo (MAX.)
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(3) When subsystem clock or low-speed on-chip oscillator clock is used as CPU clock

Interrupt
request
Standby \ T
release signal e
) e .
< of CPU Opetmugnnoel HALT mode Wait I Operating mode
High-speed system clock, Oscilation
High-speed on-chip oscillator clock,
PLL clock,
low-speed on-chip oscillator clock,

or subsystem clock
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« When used as interrupt & reset mode

Detection voltage Option byte Setting Value
Vivon Vwou | LVIMDS1 LVIMDSO0 VPOC2 VPOC1 VPOCO LVIS1 LVISO
Rising | Falling | Falling
edge | edge | edge
442V 432V | 275V 1 0 0 1 0 0
462V | 452V | 275V 1 0 0 0
3.22V | 315V 0
474V [ 464V 21y 0 ! ! 0 0
Other than above Setting prohibited
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(3) When subsystem clock or low-speed on-chip oscillator clock is used as CPU clock

Reset signal

HALT

instruction

Status of CPU

Subsystem/
Low-speed on-chip
oscillator clock

Normal operation
(Subsystem/

(.
w
Reset processing Note

. Normal operation
Low-speed on-chip Reset | (high- speed on-chip
oscillator clock) HALT mode period oscillator clock)
Oscillation | Oscillation
Oscillates stopped stopped ‘ Oscillates

Enabling oscillation for sub system/
Low-speed on—chip oscillator clock by software







image391.png

26.1 Functions of Voltage Detector
The voltage detector (LVD) has the following functions.

o The LVD circuit compares the supply voltage (Vop) with the detection voltage (Vivow, VivoL), and generates an internal
reset or internal interrupt signal.

 The detection level for the power supply detection voltage (Vivox, VivoL) can be selected by using the option byte as
one of 14 |evels (For details, see CHAPTER 29 OPTION BYTE).

o Operable in STOP mode.

« The following three operation modes can be selected by using the option byte.
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26.1 Functions of Voltage Detector
The voltage detector (LVD) has the following functions.

o The LVD circuit compares the supply voltage (Voo) with the detection voltage (Vivon, VivoL), and generates an internal
reset or internal interrupt signal.

 The detection level for the power supply detection voltage (Vivox, VivoL) can be selected by using the option byte as
one of 6 levels (For details, see CHAPTER 29 OPTION BYTE).

o Operable in STOP mode.

« The following three operation modes can be selected by using the option byte.






image393.png

o LVD setting (interrupt & reset mode)

Detection voltage Option byte Setting Value
Vivor Vwo. | VPOC2 | VPOC1 | VPOCO | CLKMB Lvist LVISO | LVIMDS1 | LVIMDSO
Rising | Falling | Falling
edge | edge | edge

442V 432V | 275V 0 0 1 x Noted 0 0 1 0
462V | 452V | 275V 0 x Note3 0 0
3.32V | 315V | 275V 1 x Note3 0 1
474V | 464V x Noted 0 0

Other than above Setting prohibited
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o LVD setting (interrupt & reset mode)

Detection voltage Option byte Setting Value
Vuvor Vivor VPOC2 VPOC1 VPOCO CLKMB LvIs1 LVISO | LVIMDS1 | LVIMDSO
Rising | Falling | Falling
edge | edge | edge
442V | 432V | 275V 0 0 1 x Notes 0 0 1 0
462V | 452V [ 275V 0 x Note3 0 0
3.22V'| 315V | 275V 1 1 x Note3 0 1
474V 464V x Note3 0 0
Other than above Setting prohibited
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Remarks 1. tup: How long to keep the TOOLO pin at the low level from when the external and internal resets end for
setting of the flash memory programming mode.

2. The SAU and IICA pins are not used for communication between the RL78/F13 or RL78/F14 and the
dedicated flash memory programmer, because single-line UART (TOOLO pin) is used.
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Remarks 11,6 SAU and IICA pins are not used for communication between the RL78/F13 or RL78/F14 and the

dedicated flash memory programmer, because single-line UART (TOOLO pin) is used.
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This axample appies when e Noh-level width of the measurement pulse & measured (TEDOGSEL bt in TRAOCO register = 1)

= TRIO register content
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TSTART bt in
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Set10 1 by 3 program
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TUNOF bt in
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Ta = -40 to +150°C, Vss = EVsso = EVss1 =0 V)

Parameter

‘Symbol

Conditions

MIN. TYP. MAX. Unit
Detection voltage™™*® Veon | Power supply rise time 148 | 156 | 167 | v
Vreom Power supply fall time 147 155 1.66 v
Minimum pulse width Tow 300 us
Detection delay time Teo 350 us

Note This indicates the POR circuit characteristics, and normal operation is not guaranteed under the condition of less
than lower limit operation voltage (2.7 V).
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Address: F0227H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 <0>

DAM2 0 0 0 0 0 0 0 ANOOEN
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(g) Serial slave select enable register m (SSEm) ... Controls the SSI00, SSI01, SSI10, and SSI11 pin
inputs of the target channel in slave mode.
15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

Remarks 1. m: Unit number (m =0, 1), n: Channel number (n = 0, 1), p: CSI number (p = 00, 01, 10, 11),
mn =00, 01, 10, 11
2. E]Z Setting is fixed in the CSI slave reception mode, [7] : Setting disabled (set to the initial value)
x: Bit that cannot be used in this mode (set to the initial value when not used in any mode)
0/1: Set to 0 or 1 depending on the usage of the user
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RL78/F13, F14 CHAPTER 27 SAFETY FUNCTIONS

(5) ECC test mode register (ECCTMDR)

Figure 27-12. Format of ECC Test Mode Register (ECCTMDR)

Address: FO205H  After reset: 00H R/W
Symbol

7 6 5 4 3 2 1 0

TMD2 to TMDO ECC test mode bits
Normal operating mode

001 ECC test mode
Other than above Setting prohibited

Cautions 1. Set the ECCTPR register to "07H" before accessing the ECCTMDR register.
2. Bits 3 to 7 of the ECCTMDR register are always read as 0. The write value should always be
0.

(6) Write data inversion register (ECCDWRVR)
This register is for use in confirming that the ECC is operating correctly by inverting both the parity bit of the write data
and the ECC code.

Figure 27-13. Format of Write Data Inversion Register (ECCWRDR)

Address: F0O206H  After reset: 000OH R/W

Symbol 15 14 13 12 11 10 9 8
ECCWRVR _— PRTYRV ECCRV3 ECCRV2 ECCRV1 ECCRVO0
Symbol 7 6 5 4 3 2 1 0

ECCWRVR DWRV7 DWRV6 DWRV5 DWRV4 DWRV3 DWRV2 DWRV1 DWRVO

PRTYRV Parity inversion bit

Parity bit not inverted.
1 Parity bit inverted.

ECCRV3 ECC code inversion bit 3

Bit 3 of ECC code not inverted.
1 Bit 3 of ECC code inverted.

ECCRV2 ECC code inversion bit 2

Bit 2 of ECC code not inverted.
1 Bit 2 of ECC code inverted.

ECCRVA1 ECC code inversion bit 1

Bit 1 of ECC code not inverted.
1 Bit 1 of ECC code inverted.

RO1UHO0368EJ0210 Rev.2.10 = NS 1593
Dec 10, 2015 ENES
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When using interrupts, make sure that all request flags in the CAN module corresponding to
interrupt factors are "0" responsible.

START

>

All the interrupt
source flags having the same vector

are set to “0"? Notes 1.2 Yes

No

Determine interrupt sources. Netes 1.2

[

Clear the CAN-related flag causing the interrupt.

Handle the corresponding interrupts.

|

END

Note 1: Before finishing the interrupt handling, make sure that interrupt request flags of the CAN
module corresponding to the interrupt source have all been cleared (set to 0).

eg) If only the receiving FIFO buffer 0 is enabled (the RFIE flag of the RFCCO register is 1) and the
receive FIFO interrupt is used, set the RFIF flag of the RFSTSO register to 0 within the interrupt
handling.

After that, confirm that the RFIF flag of the RFSTSO0 register has reached "0" and end the interrupt
handling.

Note 2: The CANi wakeup interrupt request flag does not exist in the CAN module, because the
interrupt function controls CANi wakeup interrupt.
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12.3.10 A/D test register (ADTES)

This register is used to select the + side reference voltage (AVREFP) , - side reference voltage (AVREFM) of
the A/D  converter, the analog input channel (ANIxx), the temperature sensor output voltage, or the
internal reference voltage (1.45V) as the A/D conversion target for the A/D test function.

When using this resister for A/D test function, ,this register is set as follows.

+ For zero-scale measurement, select the — side reference voltage as the target for conversion.

+ For full-scale measurement, select the + side reference voltage as the target for conversion.

Figure 12-14. Format of A/D Test Register (ADTES)

Address: FOO13H After reset: 00H RW
Symbol 7 6 5 4 3 2 1 0
ADTES 0 0 1] 1] 0 0 ADTES1 ADTESO
ADTES1 ADTESO A/D conversion target
0 1] ANIxx/temperature sensor output voltage /internal reference voltage (1.45 V)
(This is specified using the analog input channel specification register (ADS).)
1 0 The - side reference voltage (selected by the ADREFM bit of the ADM2 register)
1 1 The + side reference voltage (selected by the ADREFP1 or ADREFPO bit of the ADM2
register)

Other than the above Setting prohibited
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A =-40 to +105°C, Vss = EVsso = EVss1 =0V)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Detection voltage™°t! Veor Power supply rise time 1.48 1.56 1.62 \
Veor | Power supply fall time 1.47 155 1.61 \4
Minimum pulse width"** Tew 300 us
Detection delay time Teo 350 us

Notes 1. This indicates the POR circuit characteristics, and normal operation is not guaranteed under the condition of less
than lower limit operation voltage (2.7 V).
2. Minimum time required for a POR reset when VDDexceeds below VPDR.

Tew

Supply voltage (VDD)

VPDR -sssssemmmmmmnnnnas -
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This register is used to adjust the accuracy of the high-speed on-chip oscillator.

With self-measurement of the high-speed on-chip oscillator frequency via a timer using high-accuracy external clock
input, and so on, the accuracy can be adjusted.

Set the HIOTRM register by an 8-bit memory manipulation instruction.

Caution The frequency will vary if the temperature and Voo pin voltage change after accuracy
adjustment. When the temperature and Voo voltage change, accuracy adjustment must be
executed regularly or before the frequency accuracy is required.

Remark 1. 1 bit of inclement of the HIOTRM register corresponds to around 0.05%
increase of the high- speed on-chip oscillator frequency.
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SELHS15 to SELHS10 Description

0 0 0 0 0 0 | Activation source number 0 is selected as high-speed channel 1.
0 0 0 0 0 1_| Activation source number 1 is selected as high-speed channel 1.
0 0 0 0 1 11 Activation source number 2 is selected as high-speed channel 1.
1 0 1 0 1 1| Activation source number 43 is selected as high-speed channel 1
1 0 1 1 0 0 | Activation source number 44 is selected as high-speed channel 1
1 0 1 1 0 1| Activation source number 45 is selected as high-speed channel 1
1 1 1 1 1 1 High-speed channel 1 is not used.

Other than above

Setting prohibited
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SELHS05 to SELHS00 Description

0o lo] oo/ o | Actvationsourcenumber0is selected as high-speed channel 0.
0ol o] ool 1| Actvationsourcenumber1is selected as high-speed channel 0.
0 0 0 0 1 0 Activation source number 2 is selected as high-speed channel 0.
1] o 1[0 1] 1 | Actiationsourcenumber 43 is selected as high-speed channel 0
1] 0o 1 [ 1] 0] 0| Actiationsourcenumber 44 is selected as high-speed channel 0
1] o 1 [ 1] 0] 1 | Actiationsourcenumber 45 is selected as high-speed channel 0
1] 1 {1 1] 1] 1| HighspeedchannelQisnotused

Other than above

Setting prohibited
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SELHS15 to SELHS10 Description

0 0 0 0 0 0 | Activation source number 0 is selected as high-speed channel 1.
0 0 0 0 0 1_| Activation source number 1 is selected as high-speed channel 1.
0 0 0 0 1 0_J Activation source number 2 is selected as high-speed channel 1.
1 0 1 0 1 1| Activation source number 43 is selected as high-speed channel 1
1 0 1 1 0 0 | Activation source number 44 is selected as high-speed channel 1
1 0 1 1 0 1| Activation source number 45 is selected as high-speed channel 1
1 1 1 1 1 1 High-speed channel 1 is not used.

Other than above

Setting prohibited
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SELHS05 to SELHS00 Description

0o lo] oo/ o | Actvationsourcenumber0is selected as high-speed channel 0.
0ol o] oo 1| Actvationsourcenumber1isselected as high-speed channel 0.
0 0 0 0 1 1 Activation source number 2 is selected as high-speed channel 0.
1] o 1[0 1] 1 | Actiationsourcenumber 43 is selected as high-speed channel 0
1] 0o 1 [ 1] 0] 0| Actiationsourcenumber 44 is selected as high-speed channel 0
1] o 1 [ 1] 0] 1 | Actiationsourcenumber 45 is selected as high-speed channel 0
1] 1 {1 1] 1] 1| HighspeedchannelQisnotused

Other than above

Setting prohibited
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(g) Serial slave select enable register m (SSEm) ... Controls the SSI00, SSI101, $SI10, and SSI11 pin
inputs of the target channel in slave mode.
5 14 13 122 1 10 9 8 7 6 5 4 3 2 1 0

SSEm SSEm1 $SEMO
ofojojojo|ofo|Jo|[O]|JO|O|O|fO|O] om|on

Remarks 1. m: Unit number (m =0, 1), n: Channel number (n = 0, 1), p: CSI number (p = 00, 01, 10, 11),
mn =00, 01, 10, 11
2. [J): setting is fixed in the CSl slave reception mode, [ : Setting disabled (set to the initial value)
x: Bit that cannot be used in this mode (set to the initial value when not used in any mode)
0/1: Set to 0 or 1 depending on the usage of the user
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(1) LVD detection voltage of interrupt mode or reset mode

4= -40 to +150°C, Veon £ EVooo = EVoo1 = Voo S 5.5V, Vas = EVass = EVas1 =0 V)
Parameter Symbol Condions. MN_ | TP | MAX | Unt

Detection | Supply voltage level | Viwo | Power supply rise tme <62 | 474 | 522 | v
vottage. [Power supply fall tme 4% | 4 [sn1 | v
Vi | Power suppiy rise tme. 450 | 42 | 508 | v

[Power supply fal tme 440 | 452 | 48 | v

Vowa | Power supply rise tme 430 | 442 | 487 | v

[Power supply fall tme 421 | a3 | 478 | v

Vs | Power supply rise tme 313 | 32 | 385 | v

Power supply fal tme 207 [ 315 | 347 | v

Vs | Power supply rise tme 205 | 3@ [333 | v

[Power supply fall tme 280 | 200 | 323 | v

Vs | Power supply rise tme 274 | 281 | 311 | V

[Power supply fal tme 268%= | 275 | 300 | v

[Minmum puise wicth . 200 v
Detection delay time [ 300 | us

Note The minimum value exceeds below the lower limit operation voltage (2.7 V). however, in reset mode, normal
‘operation (same behavior when Voo = 2.7 V) is possible until a reset is effected at the power supply falling tme.

(2) LVD detection voltage of interrupt and reset mode

= -40 to +150°C, Veon € EVoos = EVoot = Voo £ 5.5V, Vas = EVase = EVa
Parameter | Symbol Conditions wn | tve [ wax [ une
Interrupt and reset [ Viwes | VPOC2, VPOC1, VPOCO = 0,0, 1M !, 268%=| 275 | 300 | Vv
mode. fallng reset voltage: 275V :
Vo | [Lvis1,Lvis0= 1,0 | Risng release reset votage 43 | se2 | 487 [ v
Faling interrupt voltage 421 | 432 | 47 | v
Viwes | VPOC2, VPOC1, VPOC0 =0, 1, 0%, 268%=| 275 | 300 | Vv
fallng reset votage: 275V :
Voor | [Lvis1.Lv150=0.0 | Risng release reset voitage 4% | 462 [ 50 | v
Faling interrupt votage 440 | 452 | 498 [ v
Vues | VPOC2, VPOC1, VPOC0 =0, 1, 1M, 20 [ 275 | 300 | v
fallng reset voltage: 275V :
Vo | [Lvist.Lviso Risng release reset votage 313 |32 [ 355 | v
Faling interrupt voltage 207 [ a1s [ aer | v
Vo | [List.Lviso Risng release reset votage a2 | a74 | 522 | v
Faling interrupt votage 452 | sea [ 511 [ v

Notes 1. These values indicate setting values of option bytes.
2. The minimum value exceeds below the lower limit operation voltage (2.7 V). however, in reset mode. normal
‘operation (same behavior when Voo = 2.7 V) is possible unti a reset s effected at the power supply faling
time.
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(1) LVD detection voltage of interrupt mode or reset mode

4= -40 to +150°C, Veon £ EVooo = EVoo1 = Voo S 5.5V, Vas = EVass = EVas1 =0 V)
Parameter Symbol Condions. MN_ | TP | MAX | Unt
Detection | Supply voltage level | Viwo | Power supply rise tme <62 | 474 | 522 | v
vottage. [Power supply fall tme 4% | 4 [sn1 | v
Vi | Power suppiy rise tme. 450 | 42 | 508 | v

[Power supply fal tme 440 | 452 | 48 | v

Vowa | Power supply rise tme 430 | 442 | 487 | v

[Power supply fall tme 421 | a3 | 478 | v

Vs | Power supply rise tme 313 | 322 | 366 | v

Power supply fal tme 307 [ 315 | 347 | v

Vi | Power supply rise tme. 205 | 32 | 3aa | V

[Power supply fall tme 280 | 200 | 323 | v

Vin | Power supply rise tme. 274 | 281 | 322 | V

[Power supply fal tme 268%= | 275 | 300 | v

[Minmum puise wicth . 200 v
Detection delay time [ 300 | us

Note The minimum value exceeds below the lower limit operation voltage (2.7 V). however, in reset mode, normal
‘operation (same behavior when Voo = 2.7 V) is possible until a reset is effected at the power supply falling tme.

(2) LVD detection voltage of interrupt and reset mode

= -40 to +150°C, Veon € EVoos = EVoot = Voo £ 5.5V, Vas = EVase = EVa
Parameter | Symbol Conditions wn | tve [ wax [ une
Interrupt and reset [ Viwes | VPOC2, VPOC1, VPOCO = 0,0, 1M !, 268%=| 275 | 300 | Vv
mode. fallng reset voltage: 275V :
Vo | [Lws1.Lvis0=00 | Risng release resetvotage 43 | se2 | 487 [ v
Faling interrupt voltage 421 | 432 | 47 | v
Viwes | VPOC2, VPOC1, VPOC0 =0, 1, 0%, 268%=| 275 | 300 | Vv
fallng reset votage: 275V :
Voor | [Lvis1.Lv150=0.0 | Risng release reset voitage 4% | 462 [ 50 | v
Faling interrupt votage 440 | 452 | 498 [ v
Vues | VPOC2, VPOC1, VPOC0 =0, 1, 1M, 20 [ 275 | 300 | v
fallng reset voltage: 275V :
Vo | [Lvist.Lviso Risng release reset voltage 213 | 322 [366 | v
Faling interrupt voltage 207 [ a1s [ aer | v
Vo Risng release reset votage a2 | a74 | 522 | v
Faling interrupt votage 452 | sea [ 511 [ v

Notes 1. These values indicate setting values of option bytes.
2. The minimum value exceeds below the lower limit operation voltage (2.7 V). however, in reset mode. normal
‘operation (same behavior when Voo = 2.7 V) is possible unti a reset s effected at the power supply faling
time.
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(f) Serial channel start register m (SSm) ... Sets only the bits of the target channel to 1.
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

SSm SSEm1| SsEmo
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(f) Serial channel start register m (SSm) ... Sets only the bits of the target channel to 1.

SSm

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SSm1|SSmo
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Ta = -40 to +125°C, 2.7 V < EVono = EVoo1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter

Symbol

Conditions

TYP.

Unit

Port output rise time, port
output fall time

tro, tr0

P00 to P03, P10 to
P17, P30 to P32, P40
to P47, P50 to P57,
P60 to P67, P70 to
P77, P96, P97, P106,
P107,P120,P125t0
P127, P130, P140,
P150 to 157

(normal slew rate)
C=30pF

40V<EVoo<55V

25

27VZEVo <40V

55

P10, P12, P14, P30,
P120, P140
(special slew rate)
C=30pF

40V<EVon<55V

27VZEVon <40V

100

3

Note Ta=+25°C, EVooo=50V
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Ta = -40 to +125°C, 2.7 V < EVono = EVoo1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter

Symbol

Conditions

TYP.

Unit

Port output rise time, port
output fall time

tro, tr0

P00 to P03, P10 to
P17, P30 to P32, P40
to P47, P50 to P57,
P60 to P67, P70 to
P77, P96, P97, P106,
P107,P120,P125t0
P127, P130, P140,
P150 to P157

(normal slew rate)
C=30pF

40V<EVoo<55V

25

27VZEVo <40V

55

P10, P12, P14, P30,
P120, P140
(special slew rate)
C=30pF

40V<EVon<55V

27VZEVon <40V

100

3

Note Ta=+25°C, EVooo=50V
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(a) Timer mode register 00 (TMRO00)

TMROO

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0

v |10 ] o] 1 oo oo |m|m|o|o o 1|1 ]|m
LT [ [ S| I —

Operation mode of channel n
000B: Interval timer

Setting of operation when counting s started
0: Neither generates INTTMO0 nor inverts
timer output when counting is started.
1: Generates INTTMO0 and inverts timer

output when counting is started.

L_Selection of TI00 pin input edge
00B: Detects falling edge.
018: Detects rising edge
10B: Detects both edges.
11B: Setting prohibited

L_Start trigger selection
000B: Selects only software start

L_Slave/master selection
0: Independent channel operation function.

L__Count clock selection
1: Selects the TI0o pin input valid edge.

|__Operation clock (fuce) selection

00B: Selects CKm0 as operation clock of channel n.
01B: Selects CKm2 as operation clock of channel n.
108: Selects CKm1 as operation clock of channel n.
11B: Selects CKm3 as operation clock of channel n.
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(a) Timer mode register mn (TMRmn)

TMRmn

5 14 13 12 1110 9 8 7 6 5 4 3 2 1 0
v |10 ] o] 1 o oo ]o|m|m|o|o o 1|1 ]|m
T T R —
Operation mode of channel n
0008: Interval timer
Setting of operation when counting s started
0: Neither generates INTTMmn nor inverts
timer output when counting is started.
1: Generates INTTMmn and inverts timer
output when counting s started.
L_Selection of Timn pin input edge
00B: Detects falling edge.
018: Detects rising edge
10B: Detects both edges.
11B: Setting prohibited
L_Start trigger selection
0008: Selects only software start
L_Slave/master selection
0: Independent channel operation function.
L__Count clock selection
1: Selects the Timn pin input valid edge
|__Operation clock (fuc) selection

00B: Selects CKm0 as operation clock of channel n.

01B: Selects CKm2 as operation clock of channel n.
10B: Selects CKm1 as operation clock of channel n.

11B: Selects CKm3 as operation clock of channel n.
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Intial setting

( START )

Initializing I°C bus™*

Setting port

IICWLO, IICWHO « XXH

SVAO « XXH

I
IICFO « OXH
Setting STCENO, IICRSVO = 0f
[

Setting
lICCTLO1

IICCTLOO « 0XX111XXB
ACKEO = WTIMO = SPIEO = 1

I
IICCTLOO « 1XX111XXB
IICE0 =1

Setting port

T

Setting of the port used altematively as the pin to be used.
First, set the port to input mode and the output latch to 0 (see 16.3.8 Port mode register 6 (PM6)).

Sets a transfer clock.
Sets a local address.

Sets a start condition.

Set the port from input mode to output mode and enable the output of the I°C bus
(see 16.3.8 Port mode register 6 (PM6)).
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Initial setting

Setting the PERO register

Initializing °C bus™*

Release the serial interface IICA from the reset status and start clock supply.

Setting port

IICWLO, ICWHO « XXH

SVAD « XXH

IICFO « OXH

Setting STCENO, IICRSVO =

Sefting
IICCTLO1

IICCTLOO « 0XX111XXB
ACKEO = WTIMO = SPIEQ = 1

I
NICCTLOO « 1XX111XXB
IICEO =1

Setting port

Setting of the port used alternatively as the pin to be used.
First, set the port to input mode and the output latch to 0 (see 16.3.8 Port mode register 6 (PM6)).

Sets a transfer clock.
Sets a local address.

Sets a start condition.

Set the port from input mode to cutput mode and enable the output of the I°C bus
(see 16.3.8 Port mode register 6 (PME)).
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Initial setting

START

Setting port

I

Setting of the port used alternatively as the pin to be used.
First, set the port to input mode and the output latch to O (see 16.3.8 Port mode register 6 (PM6)).

ICWLO, ICWHO « XXH

I

SVAOQ « XXH

IICFO « OXH
Setting IICRSVO

I

Setting
1ICCTLO

I

NICCTLOO « 0XX011XXB
ACKEO = WTIMO =1, SPI0 =0

NICCTLOO « 1XX011XXB
IICEO = 1

I

Setting port

T

Selects a transfer clock.

Sets a local address.

Sets a start condition.

Set the port from input mode to output mode and enable the output of the I°C bus
(see 16.3.8 Port mode register 6 (PM6)).
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START

Setting the PERO register|
I

Setting port

Release the serial interface IICA from the reset status and start clock supply.

Setting of the port used alternatively as the pin to be used.
First, set the port to input mode and the output latch to 0 (see 16.3.8 Port mode register 6 (PMS)).

TICWLO, ICWHO « XXH
I

SVAQ « XXH

I
IICFO « OXH

Setting IICRSVO

Setting
1ICCTLOY

I

NICCTLOO « 0XX011XXB,
ACKEO = WTIMO =1, SPI0=0
T

Selects a transfer clock.

Sets a local address.

Sets a start condition.

NICCTLOO « 1XX011XXB
IICE0 = 1

T

Setting port

Set the port from input mode to output mode and enable the output of the I°C bus
(see 16.3.8 Port mode register 6 (PM)).

T
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insiructon |Mnemonic| | Operands | Bytes | Cloats Cos Fag
Group Note 1 | Nots 2 AC Y|
1608 | ADOW | AX.#wora 3 [ 1 | - [AxcreAswn [
opesion AXAX 1 1| - [axoreaxax X x
Ax.5C 1 1 [ - [axereaxsc X x

Ax. 0% 1 1| - [Axoreaxos x x

AX HL 1 1 [ - [axereaxs X x

AX, 120016 3 | 1 | ¢ |AxcYeAxsacas) %

AX ESta00r1E + | 2 | s |axereaxsssaons X x

AX, 5300 2 | 1 [ - [axereaxsisaom X x

AX.[HLebyte] 3 | 1 | & |AxcYeAxsiriope x %

AXESHLopel | 4 | 2 | 5 | AX.CY—AXHESHsbye) X x

SUBW | AX.zwor 3 | 1 | - |Axcyeax-wom %

Ax.8C 1 1| - [axereax-sc « x

AX.DE 1 1 | - [Axereax-oe « x

AX HL 1 1 [ - [axereax-m X x

AX, 123016 3 | 1 | ¢ |Axcreax-@omis) %

AX ESia0ar1E | 2 [ s [axcreax-esaens) X x

AX. sa00p 2 | 1 | - [axcreax-(soom) X x

AX, [HLsbyte) 3 | 1 | & |Axereax-pisoye X x

AxESHuope | & | 2 AX, CY — AX — (ESHLsoyte) X x

cuPW | AX.2wors 3 | 1 [ - [Ax-wem x x

Ax.8C 1 1| - |Ax-ec x %

Ax.0= 1 1 | - [ax-oe X x

AxH ' | - [axem X x

AX_tagarte 3 | 1 | & [Ax-peae %

AX EStaaris | 2 | s [ax-(esacung) X x

AX. s300p 2 [ 1 | - [Ax-isoum « x

AX. [HLsbyte) 3 [ 1 | & [Ax-preope X x

A

AX = AXX
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insiructon |Mnemonic| | Operands | Bytes | Cloaas Cocks Fiag
Group Note 1 [ Nots 2 AC cY)
160t | ADOW | AX.7wor 3 | 1 | - [axcreaxemom X x
opesion AXAX 1 1| - [axoreaxax X x
Ax.8C 1 1 [ - [axereaxsc X x

Ax. 02 1 1| - [Axereaxos x x

AX HL 1 1 [ - [axereaxe X x

AX, 120016 3 | 1 | & |AxcYeAxsacas) * x

AX ESta00r1E s | 2 AX.CY — AXH{ES:303r16) X x

AX. sa00p 2 | 1 [ - [axereaxssaom X x

AX. [HLebyte] 3 | 1 | & |AxcYeAxsrope) X x

AXES Moyl | 4 | 2 | 5 | AX.CYeAX(ESHLsbye) x x

SUBW | AX.2wors 3 | 1 | - |Axcyeax-wom X x

Ax.8c 1 1 | - [Axereax-sc X x

Ax. 0% 1 1| - [Axereax-oe * x

AX HL 1 1 [ - [axereax-m X x

AX, 120016 3 | 1 | & |Axcyeax-@oms) * x

AX ESTagars s | 2 | s [axcveax-gsaes X x

AX. saap 2 | 1 | - |axcreax-(saom) X x

AX.[HLetyte) 3 | 1 | & [Axereax-peope x x

AxES Moy | 4 | 2 AX,CY - AX - (ESHLpoyte) X x

cuPW | AX.2wors 3 | 1 | - [Ax-wem X x

AX.8C 1 1| - |Ax-ec %

Ax.0% 1 1 | - [ax-oe X x

AXHL 1 |- axem X x

AX, 1200116 3 | 1 | & |Ax-@eae) * x

AX ESTaaar1s s [ 2 | s [ax-(esacns x x

AX. saap 2 | 1 [ - [ax-ise0em) X x

AX.[HLsbyte] P I P ) * x

AxEspHuope | & | 2 AX - (ESHLyDYE) X x
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Instruction
Group

Mnemonic

Bytes

Clocks

Note 1 | Note 2

Clocks

Z AC CY
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Channel

Sets timer mode register On (TMRON) (determines
operation mode of channel and selects the detection
edge)

Sets interval (period) value to timer data register 00
(TDR00).

Clears the TOMOO bit of timer output mode register m
(TOM00) to O (master channel output mode)

Clears the TOLOO bit to 0.

Sets the TO00 bit and determines default level of the
TO00 output

Channel stops operating
(Clock is supplied and some power is consumed.)

The TOOO pin goes into Hi-Z output state.

# The TO00 default setting level is output when the port mode
register is in output mode and the port register is 0.

Sets the TOEQO bit to 1 and enables operation of TO&—qTooommmmmmlmowm

Clears the port register and port mode register to 0.

The TO00 pin outputs the TO00 set level

&

Operation is resumed.

~»| Operation | Sets the TOEOO bit to 1 (only when operation is
start resumed). # T£00= 1, and count operation starts.
Sets the TS00 bitto 1. Value of the TDROO register is loaded to timer count
TheTS00 bit automatically returns to 0 because itis a register00 (TCR00) at the count clock input. INTTMOO is
trigger bit. generated and TO00 performs toggle operation if the
MDO0O bit of the TMROO register is 1.
During Set value of the TDR00 register can be changed. Counter (TCR00') counts down. When count value reaches
operation ([Sets corresponding bit of noise filter enable registers 1 | | 0000H, the value of the TDROO register is loaded to the
and 2 (NFEN1 and NFEN2) to 1. TCROO register again, and the count operation is continued.
The TCROO register can always be read. By detecting TCROO = 0000H, INTTMO0 s generated and
The TSRO0 register is not used. TOO00 performs toggle operation.
Set values of the TOm and TOEm registers can be After that, the above operation is repeated.
changed.
Set values of the TMR00 register, TOMO0O, and TOL0O
bits cannot be changed.
L_| Operation | The TT00 bit is set to 1.  ———————————————3 TE00 =0, and count operation stops.
stop The TT00 bit automatically returns to 0 because it is a The TCROO register holds count value and stops.
trigger bit. The TO00 output is not initialized but holds current status.
The TOE0O bitis cleared to 0 and value is set to the T000 bit—“ The TO00 pin outputs the TO00 set level.
TAU To hold the TO00 pin output level
stop Clears the TO00 bit to 0 after the value to be held is
set to the port register, —————————————— The T000 pin output level is held by port function.
When holding the TO00 pin output level is not
necessary
| _Settngmotrequired. | e
The TAUMEN bit of the PERO register i cleared to 0——¥ Power-off status
All circuits are initialized and SFR of each channel is also
initialized.
(The TOOO bit is cleared to 0 and the TO00 pin is set to
port mode).
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Operation is resumed.

L

Sets the bitof the noise fiter enable
registers 1, 2 (NFEN1, NFEN2) to 0 (off) or 1 (on)

Sets imer mode register mn (TMRmN)(determines
operation mode of channel and selects the detecton
edge)

Sets interval (penod) value to timer data register mn
(TORmn).

Clears the TOMmn bit of imer output mode register m
(TOMm) to 0 (master channel output mode)

Clears the TOLmnbit to 0.

Sets the TOmn bit and determines default level of the

Channel stops operating
(Clock is supphed and some power is consumed.)

The TOmn pin goes into Hi-Z output state.

TOmN output

Clears the port regster and port mode register to 0.

# The TOmn default setting level is output when the port mode
regster is in output mode and the port register is 0.

The TOmn pin outputs the TOmn set level

Sets the TOEmnbit to 1 and enables operation of TOmanOmcoeslummMshpsmla

&

Sets the TOEmnbit to 1 (only when operation is

resumed).
Sets the TSmn bitto 1.
The TSmn bit automatically returns to 0 because itis a

trigger bit.

 TEmn = 1, and count operation starts.
Value of the TORmn register is loaded to timer count
register mn(TCRmn) at the count clock input. INTTMmn is

generated and TOmn performs toggle operation if the
MDmn0 bit of the TMRmn register s 1.

‘When holding the TOmn pin output level is not

During dedmo'hTDRmnu’Bhvmb.d\md. Counter (TCRmn) counts down. When count value reaches
operation 0000H, the value of the TDRmn register is loaded to the
TCRmn register again, and the count operation is continued.
The TCRmn register can always be read. By detecting TCRmn = 0000H, INTTMmn is generated and
The TSRmnregister is not used. TOmn performs toggle operation.
Set values of the TOm and TOEm registers can be After that, the above operation is repeated.
changed.
Set values of the TMRmn register, TOMmn, and TOLmn
bits cannot be changed.
L_| Operation | The TTmn bit s setto 1. 3 TEmn = 0, and count operation stops.
stop The TTmn bit automatically returns to 0 because itis a The TCRmn register holds count value and stops.
trigger bit. The TOmn dutput is not initialized but holds current status.
The TOEmn bit is cleared to 0 and value is set to the TOmn bit—t The TOmn pin outputs the TOmn set level.
TAU To hold the TOmn pin output level
stop Clears the TOmn bit to 0 after the value to be held is

set to the port register. 3t The TOmn pin output level is held by port function.

All circuits are initialized and SFR of each channel is also
initialized.

(The TOmn bit is cleared to 0 and the TOmn pin is set to
port mode).
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(i) SCK10, SCK11
These are serial clock I/O pins of the CSI10 and CSI11 serial interface.

(j) scL11
This is a serial clock I/0 pin of the simplified 12C serial interface.

(k) SDA11
This is a serial data I/O pin of the simplified 12C serial interface.

(1) TM5, TH7

These are pins for inputting an external count clock/capture trigger to 16-bit timers. They are provided only in the
100-pin products of RL78/F14.

(m) TO15, TO17
These are timer output pins of 16-bit timers. They are provided only in the 100-pin products of RL78/F14.
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(i) SCK10, SCK11
These are serial clock I/O pins of the CSI10 and CSI11 serial interface.

(j) scL11
This is a serial clock I/0 pin of the simplified 12C serial interface.

(k) SDA11
This is a serial data I/O pin of the simplified 12C serial interface.

(I) TI15, TM7
These are pins for inputting an external count clock/capture trigger to 16-bit timers. They are provided only in the
100-pin products of RL78/F14.

(m) TO15, TO17
These are timer output pins of 16-bit timers. They are provided only in the Group E products of RL78/F14.
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Caution After reset release, the relationships between P40/TOOLO and the operating mode are as follows.

Table 2-5. Relationships Between P40/TOOLO and Operation Mode After Reset Release

P40/TOOLO Operating Mode
EVoo Normal operation mode
oV Flash memory programming mode

//\V For details, see 30.4 Serial Programming Method.

(2) Control mode
P50 to PST function as external interrupt request input, serial interface slave select input, serial interface data /O, clock
VO, timer O, SNOOZE status output, and STOP status output.

(a) INTP3, INTP10, INTP11
These are external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.

(b) SSI01
This is a slave select pin of the CSI01 (SPI01) serial interface.

(c) S8I10
This is a slave select pin of the CSI10 (SPI10) serial interface.
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Caution After reset release, the relationships between P40/TOOL0 and the operating mode are as follows. For
details, see 30. 5 Programming Method.

Table 2-5. Relationships Between P40/TOOLO and Operation Mode After Reset Release

P40/TOOLO Operating Mode
EVoo Normal operation mode
oV Flash memory programming mode

Az
(2) Control mode

P50 to P57 function as external interrupt request input, serial interface slave select input, serial interface data I/O, clock
1/O, timer 1/0, SNOOZE status output, and STOP status output.

(a) INTP3, INTP10, INTP11
These are external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.

(b) SSI101
This is a slave select pin of the CSI01 (SPI01) serial interface.

(c) SSTT0
This is a slave select pin of the CSI10 (SPI10) serial interface.
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(d) SCKo1
This is a serial clock /O pin of the CSI01 serial interface.
a
(9) TH1, T3, THS, THT
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(h) TO11, TO13, TO15, TO17
These are timer output pins of 16-bit timers. TO15 and TO17 are provided only in 100-pin products of RL/78/F14.
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(d) SCKo1
This is a serial clock /O pin of the CSI01 serial interface.

laz

(g) TI1, TI3, TI5, THT
These are pins for inputting an external count clock/capture trigger to 16-bit timers.
TI15 and TI17 are provided only in the 100-pin products of RL78/F14.

(h) TO11, TO13, TO15, TO17
These are timer output pins of 16-bit timers. TO15 and TO17 are provided only in the Group E products of RL78/F14.
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(C) Ss100
This is a slave select input pin of the CSI00 (SPI00) serial interface.

(d) SCK00
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(c) ss100
This is a slave select input pin of the CSI00 (SPI0D) serial interface.

(d) SCK00
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Il
PERO register setting

I

ADPC and PMOxx register settings|

PM register setting

'ADMO register setting
ADM1 register setting
ADM2 register setting
ADUL/ADLL register satiing
+ ADS register setting

(The order of the settings is
imelevant)

‘The ADCEN bit of the PERO register s set (1), and supplying the clock starts.

‘The ports are set to analog input.**"
ANIO to ANI23 pins: Set using the ADPC register
ANI24 to ANIO pins: Set using the PMCxx register

‘The ports are set to the input mode.

« ADMO register
FR21to FRO, LV1, and LVO bits: These are used to specify the A/D conversion time.
ADMD bit: - Select mode/scan mode

+ ADM1 register
AADTMD1 and ADTMDO bits:  These are used to specily the software trigger mode.
AADSCM bit: Sequential conversion mode/one-shot conversion mode

+ ADM register
ADREFP1, ADREFPO, and ADREFM bits: These are used o select the reference
Voltage source.

ADRCK bit: " This is used to select the range of values for comparison with the result of

A/D conversion in the generation of interrupt signals in response to results
being i either area 1 or areas 3 and 2.

ADTYP bit: 8-bit/10-bit resolution
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Address: FO2C8H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
RTCCL | RTCCL_7 | RTCCL_6 - - - - RTCCKS1 | RTCCKSO
RTCCL_7 Control over operation of the low-speed on-chip oscillator
0 High-speed system clock (fux)
1 High-speed on-chip oscillator clock (fix)
RTCCKS1 | RTCCKSO0 | RTCCL_6 Control of RTC operating clock selection
Note 3
0 0 x Subsystem clock (fsue) *t**
0 1 x
1 0 0 fuxor fiu/ 128 Nete2
1 0 1 fuxor fiu/ 122 M2
1 1 0 fuoor fin/ 256 Nots2
1 1 1 fuxor fin/ 244 Noto2

Notes 1. When the SELLOSC bit in the CKSEL register is 1, the subsystem clock (fsus) cannot be
supplied to the input clock (frrc) of the real time clock.
2. Switch after selecting RTCCL_7.
3. When setting the RTCCKS1 bit to 1, first set the CSS bit in the CKC register to 0 to select the
main systenVPLL select clock (fue) as the CPU/peripheral hardware clock (fccx).

Cautions 1. 20, 30, or 32-pin products do not have a subsystem clock (fsus), so it should not be
selected.
2. Set bits 2to 5 to 0.
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Address: FO2C8H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
RTCCL | RTCCL_7 | RTCCL_6 0 0 0 0 RTCCKS1 | RTCCKS0
RTCCL_7 Control over operation of the low-speed on-chip oscillator
0 High-speed system clock (fux)
1 High-speed on-chip oscillator clock (fix)
RTCCKS1 | RTCCKSO |RTCCL_6 Control of RTC operating clock selection
Note 3
0 0 x Subsystem clock (fsue) *t**
0 1 x
1 0 0 fuxor fiu/ 128 Nete2
1 0 1 fuxor fiu/ 122 M2
1 1 0 faxor fin/ 256 Note2
1 1 1 fuxor fin/ 244 Noto2

Notes 1. When the SELLOSC bit in the CKSEL register is 1, the subsystem clock (fsus) cannot be
supplied to the input clock (frrc) of the real time clock.
2. Switch after selecting RTCCL_7.
3. When setting the RTCCKS1 bit to 1, first set the CSS bit in the CKC register to 0 to select the
main systenVPLL select clock (fue) as the CPU/peripheral hardware clock (fccx).

Cautions 1. 20, 30, or 32-pin products do not have a subsystem clock (fsus), so it should not be
selected.
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Address: FFF36H  After reset: 00H

Symbol
DAM

7

[

<6>

<4>

0

0

DACEO

DAMDO
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Address: FFF36H  After reset: 00H

Symbol
DAM

7

6

<5>

<4>

DACEO

DAMDO







image54.png

Ta = -40 to +105°C, Vss = EVsso = EVss1 =0V)

Parameter Symbol Conditions MIN. [ TYP. [ MAX. | unit
Detection voitage'\°t¢ Veor | Power supply rise time 148 156 1.62 \%
Veor | Power supply fall time 147 | 155 1.61 \

Minimum pulse width Tew 300 us
Detection delay time Teo 350 us

Note This indicates the POR circuit characteristics, and normal operation is not guaranteed under the condition of less
than lower limit operation voltage (2.7 V).
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PERO register setting

ADPC and PMCxx register setiings|

PM register setting

|+ ADMO register setting

|+ ADM1 register setting

o ADM2 register seting

|+ ADUL/ADLL register setting
|+ ADS register setting

(The order of the settings is
imelevant)

‘The ADCEN bit of the PERO register is set (1), and supplying the clock starts.

The ports are set to analog input.™**
ANIO to ANI23 pins: Set using the ADPC register
ANI24 to ANIZO pins: Set using the PMCxx register

‘The ports are set to the input mode.

« ADMO register
FR210 FRO, LV1, and LVO bits: These are used to specily the A/D conversion time.
ADMD bit: - Select mode/scan mode

« ADM1 register

ADTMD1 and ADTMDO bits:  These are used to specify the software trigger mode.
ADSCM bit: Sequential conversion mode/one-shot conversion mode.

© ADM2 register
AADREFP1, ADREFPO, and ADREFM bits: These are used to select the reference.

voltage source.
ADRCK bit: * Set the ADRCK bit to 0 or 1.

ADTYP bit: 8-bit/10-bit resolution
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T
PERO register setting

\DPC and PMCx ragister setings|

PM register seling

ADMO register setting.
ADM1 register setting
ADM2 register setting
ADUL/ADLL register setting
ADS register setting

(The order of the settings is|
ielevant)

‘The ADCEN bit of the PERO register is set (1), and supplying the clock starts.

‘The ports are set to analog input."***
ANI0 0 ANIZ3 pins: Set using the ADPC register
ANI24 to ANISO pins: Set using the PMCxx register

‘The ports are set o the input mode.

+ ADMO register
FR210 FRO, LV1, and LVO bits:  These are used to specify the A/D conversion time.
ADMD bit: - Select mode/scan mode

« ADM1 register
ADTMD1 and ADTMDO bits: These are used o specify the hardware trigger wait mode.
ADSCM bit: Sequential conversion mode/one-shot conversion mode
ADTRS1 and ADTRSO bits: These are used to select the hardware trigger signal.

© ADM2 register

ADREFP1, ADREFPO, and ADREFM bits: These are used to select the reference
‘source.

AADRCK bit: This is used to select the range of values for comparison with the result of
/D conversion in the generation of interrupt signals in response to results.
being in either area 1 or areas 3 and 2

AWCHit:  This is used to set up the SNOOZE mode function.

AADTYP bit: 8-bit/10-bit resolution
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Figure 10-1. Block Diagram of Clock Output/Buzzer Output Controller
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Figure 10-1. Block Diagram of Clock Output/Buzzer Output Controller
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Figure 10-2. Format of Clock Output Select Register 0 (CKS0)

Address: FFFA5H (CKS0), FFFAGH (CKS1) After reset: 00H R/W
Symbol <7> 6 5 4 3 2 1 0

CKso PCLOEO 0 0 0 CSELO CCS02 CCS01 CCS00
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Figure 10-2. Format of Clock Output Select Register 0 (CKS0)

Address: FFFASH After reset: 00H R/W
Symbol <7> 6 5 4 3 2 1 0

CKso PCLOEO 0 0 0 CSELO CCS02 CCS01 CCS00
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MDIV2 MDIV1 MDIVO

0 0 0 Selects fup.

0 0 1 Selects fmp/2.
0 1 0 Selects fmp/4.
0 1 1 Selects fup/8.
1 0 0 Selects fmp/16.
1 0 1 Selects fmp/32.
1 1 ] Selects fmp/64.

Other than above

Setting prohibited
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MDIV2 MDIV1 MDIVO fump clock division control

0 0 0 Selects fup.

0 0 1 Selects fmp/2.

0 1 0 Selects fmp/4.

0 1 1 Selects fup/8.

1 0 0 Selects fmp/16.

1 0 1 Selects fmp/32.

1 1 0 Selects fmp/64.

Other than above

Setting prohibited
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Figure 9-4. Format of Timer Input Select Register 1 (TIS1)

Address: FOO75H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

TIS1 TIS17 TIS16 0 TIS14 0 TIS12 [} Tiso
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Figure 9-4. Format of Timer Input Select Register 1 (TIS1)

Address: FOO75H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

TIS1 TIS17 TIS16 0 TIS14 0 TIS12 [} Tisi0
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Table 33-1. Operand Identifiers and Specification Methods

Identifier Description Method
r X (R0). A (R1), C (R2), B (R3), E (R4), D (R5), L (R6), H (R7)
™ AX (RPO), BC (RP1), DE (RP2), HL (RP3)
sfr Special-function register symbol (SFR symbol) FFFOOH to FFFFFH
sfrp Special-function register symbols (16-bit manipulatable SFR symbol. Even addresses only"°**) FFFOOH to
FFFFFH
saddr FFE20H to FFF1FH Immediate data or labels

saddrp

FFE20H to FFIFH Immediate data or labels (even addresses only"°**)
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Table 33-1. Operand Identifiers and Specification Methods

Identifier Description Method
r X (R0). A (R1), C (R2), B (R3), E (R4), D (R5), L (R6), H (R7)
™ AX (RPO), BC (RP1), DE (RP2), HL (RP3)
sfr Special-function register symbol (SFR symbol) FFFOOH to FFFFFH
sfrp Special-function register symbols (16-bit manipulatable SFR symbol. Even addresses only"°**) FFFOOH to
FFFFFH
saddr FFE20H to FFF1FH Immediate data or labels
saddrp FFE20H to FFF1FH Immediate data or labels (even addresses only"°t)
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igure 23-5. HALT Mode Release by Reset

(1) When high-speed system clock is used as CPU clock
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l .
Reset signal | Reset processing™® 7

Normal operation Normal operation

(high-speed Reset (high-speed on-chip
Status of CPU system clock) HALT mode period oscillator clock)
High-speed | Os‘cwlla(ign Os|ci[latign ’
system cloc Oscillates stopped | stoppe: Oscillates
(X1 oscillation) N
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igure 23-5.

HALT Mode Release by Reset

(1) When high-speed system clock is used as CPU clock

HALT
instruction

l

(.

Reset signal

Status of CPU
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Normal operation
(high-speed
system clock)
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oscillator clock)
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Oscillates stopped | stopped Oscillates

N

Oscillation stabilization time
(check by using OSTC register)
Starting X1 oscillation is
specified by software.
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4= -40 to +105°C, 2.7 V < EVooo = EVoot = Voo £ 5.5 V, Vss = EVsse = EVas1 = 0 V) (272)

Parameter

Symbol

Conditions.

MIN.

Port output rise time, port
output fall tme

to.to

P00t P03, P10t
P17.P30 10 P32, P40
to P47, P50 to P57,
P800 PB7. P70t
P77.P08, PS7. P108,
P107.P120,P125 10
P127.P120, P140,
P15010 157
(normal siew rate)
C=30pF

40VEEVeo <55V

27VEEVeo <40V

alw|E

P10.P12,P14,P30,
P120.P140
(special slew rate)
C=30pF

40VIEVewi55V

25

27ViEVan <40V

Note Ta=+25°C,EVooo=50V

Caution Excluding the error in oscillation frequency accuracy.

Remark fucx: Timer array unit operation clock frequency
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4= -40 to +105°C, 2.7 V < EVooo = EVoot = Voo £ 5.5 V, Vss = EVsse = EVas1 = 0 V) (272)

Parameter

Symbol

Conditions.

MIN.

Port output rise time, port
output fall tme

to.to

P00t PO3. P10t
P17.P20 10 P22, P40
to P47 P20 10 P57,
P60 o P67. P70t
P77.P06, P97, P106.
P107.P120,P125 10
P127.P120, P140,
P150 1o P157
(normal slew rate)
C=30pF

40VEEVew<55V

27VEEVom <40V

a8

P10.P12, P14, P20,
P120.P140
(special siew rate)
C=30pF

40VIEVew<i55V

25

27VEEVom <40V

Note Ta=+25°C,EVooo=50V

Caution Excluding the error in oscillation frequency accuracy.

Remark  fucx: Timer array unit operation clock frequency
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Start of setup

PERO register setting

[+ ADMO register setting

+ ADM1 register setting

« ADM2 register setting

|« ADUL/ADLL register satting
+ ADS register setting

The ADCEN bit of the PERO register is set (1), and supplying the clock
starts.

« ADMO ragister
FR2to FRO, LV1, and LVO bits: These are used to specify the AD
ADMD bit: This is used to specify the select mode.
« ADM1 register
ADTMD1 and ADTMDO bits: These are used to specify the software
trigger mode.
« ADM2 register
ADREFP1, ADREFPO, and ADREFM bits: These are used to select the
reference voltage source.
ADRCK bit: This is used to select the range of values for comparison with the resuit of
VD conversion in the generation of interrupt signals in response to resuits
being in either area 1 or areas 3 and 2.
ADTYP bit: 8-bit/10-bit resolution

* ADUL/ADLL register
These are used to specify the upper limit and lower limit A/D conversion

result comparison values.
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Start of setup

PERO register setting

[+ ADMO register setting
+ ADM1 register setting

« ADM2 register setting

|« ADUL/ADLL register satting
+ ADS register setting

The ADCEN bit of the PERO register is set (1), and supplying the clock
starts.

« ADMO ragister
FR2to FRO, LV1, and LVO bits: These are used to specify the AD
ADMD bit: This is used to specify the select mode.

« ADM1 register
ADTMD1 and ADTMDO bits: These are used to specify the software

trigger mode.

« ADM2 register
ADREFP1, ADREFPO, and ADREFM bits: These are used to select the

reference voltage source.
ADRCK bit: Set the ADRCK bit to 0 or 1.

ADTYP bit: 8-bit/10-bit resolution

* ADUL/ADLL register
These are used to specify the upper limit and lower limit A/D conversion

result comparison values.
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THO | input | 16-bittmer 10 input V[ e |y
i Input | 16-bit tmer 11 input V| e [y
TH2 | Input | 16-bittmer 12 input V[ ymet | Yt
T3 | input | 16-bit tmer 13 input V[ et [ Yt

Note 1. Provided only in the products with 96 Kbytes or 128 Kbytes of ROM.
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Operation mode MD Setting of starting counting and interrupt
(Value set by the MDmn3 to MDmn1 bits mn0
(see table above))
« Interval timer mode 0 | Timer interrupt is not generated when counting is started
(0,0.0) (timer output does not change, either).
« Capture mode 1 | Timer interrupt is generated when counting is started
(0.1.0) (timer output also changes).
« Event counter mode 0 | Timer interrupt is not generated when counting is started
(0,1, 1) (timer output does not change, either).
« One-count mode "°t2 0 | Start trigger is invalid during counting operation.
(1,0,0) At that time, interrupt is not generated, either.
1 | Start trigger is valid during counting operation®°t>.
At that time, interrupt is also generated.
« Capture & one-count mode 0 | Timer interrupt is not generated when counting is started

(1,1,0)

(timer output does not change, either).
Start trigger is invalid during counting operation.
At that time interrupt is not generated, either.

Other than above

Setting prohibited
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Operation mode MD Setting of starting counting and interrupt
(Value set by the MDmn3 to MDmn1 bits mn0
(see table above))
« Interval timer mode 0 | Timer interrupt is not generated when counting is started
(0,0.0) (timer output does not change, either).
« Capture mode 1 | Timer interrupt is generated when counting is started
(0.1.0) (timer output also changes).
« Event counter mode 0 | Timer interrupt is not generated when counting is started
(0,1, 1) (timer output does not change, either).
« One-count mode "°t2 0 | Start trigger is invalid during counting operation.
(1,0,0) At that time, interrupt is not generated, either.
1 | Start trigger is valid during counting operation®°t>.
At that time, interrupt is not generated, either.
« Capture & one-count mode 0 | Timer interrupt is not generated when counting is started

(1,1,0)

(timer output does not change, either).
Start trigger is invalid during counting operation.
At that time interrupt is not generated, either.

Other than above

Setting prohibited
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ADPC Register | PM8 Register | DAM Register | DAM2 Register ADS Register Functions of ANOO/ANI2/P80 Pin
Digital /0 Input mode —_ Enables analog — Setting prohibited
output
Disables analog Digital input
output
Output mode — Enables analog — Setting prohibited
output
Disables analog Digital input
output
Analog I/0 Input mode Enables D/A | Enables analog | Selects ANI Setting prohibited
conversion output Does not selects ANI Analog output (D/A conversion output)
operation N
Disables analog | Selects ANI Analog input (to be converted)
output
Does not selects ANl | Analog input (not to be converted)"*
Stops D/A Enables analog | Selects ANI Setting prohibited
conversion | output Does not selects ANI | Setting prohibited
operation

Disables analog
output

Selects ANI

Analog input (to be converted)

Does not selects ANI

Analog input (not to be converted)

Output mode

Setting prohibited







