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RENESAS TECHNICAL UPDATE

TOYOSU FORESIA,3-2-24,Toyosu,Koto-ku,Tokyo 135-0061,Japan
Renesas Electronics Corporation

Product | yibymcu Document | 1+ R| * A024D/E | Rev. |4.00
Category No.
Correction for Incorrect Description Notice Information
Title RL78/I1A Descriptions in the Hardware User’s Manual Cat Technical Notification
Rev. 2.10 Changed ategory
Lot No.
Applicable | RL78/I1A Group Reference RL78/11A User’'s Manual: Hardware
Product R5F107xxx Document Rev.2.10
All lots RO1UH0169EJ0210 (Jul. 2013)

This document describes misstatements found in the RL78/I1A User’s Manual: Hardware Rev.2.10 (RO1UHO0169EJ0210).

Corrections
Applicable ltem Apggcéible Contents

2.4 Block Diagrams of Pins -- additional paragraph
5.6 Controlling Clock 166 Incorrect
5.6.1 Example of setting high-speed on-chip oscillator P- descriptions revised
6.2 Configuration of Timer Array Unit 191 Incorrect
Figure 6-2 Internal Block Diagram of Channel of Timer Array Unit figure P- descriptions revised
6.4.1 Basic rules of simultaneous channel operation function 217 Incorrect

P- descriptions revised
6.7.1 Operation as interval timer/square wave output Incorrect
Figure 6-38.Example of Set Contents of Registers During Operation as p.239 descrintions revised
Interval Timer/Square Wave Output (1/2) P
6.7.20peration as external event counter Incorrect
Figure 6-42.Example of Set Contents of Registers in External Event p.245 descriptions revised
Counter Mode (1/2) P
6.7.5 Operation as delay counter 258 Incorrect
Figure 6-54.Example of Set Contents of Registers to Delay Counter (1/2) P descriptions revised
7.4.3 Stop/restart operation Incorrect
Figure 7-31.Figure of Timing of Stop Operation (TKBTOLnp = 0, TKBTODnp = p.312 descrintions revised
0) P
7.4.5 Standalone mode (period controlled by TKBCRnO)
Figure 7-38.Timing Sample for Standalone Mode (Period Controlled by 317 Incorrect
TKBCRnO)(at Default Value of Output Is Low Level (TKBTODnp = 0) and P descriptions revised
Active Level Is High Level (TKBTOLnp = 0))
7.4.5 Standalone mode (period controlled by TKBCRnO) Incorrect
Figure 7-40.Batch Overwrite Function: Figure of the Timing of Buffer Updating p.320 descriptions revised
During Counting Operation ndalone mode (period controlled by TKBCRnO) P
7.4.6 Standalone mode (period controlled by external trigger input)
Figure 7-42.Batch Overwrite Function: Figure of Standalone for External 305 Incorrect
Trigger Input Factor and the Timing of Buffer Updating During Counting P descriptions revised
Operation (TKBTSEn Bit Set to 1)
7.4.6 Standalone mode (period controlled by external trigger input)
Figure 7-43.Batch Overwrite Function: Figure of standalone for External 397 Incorrect
Trigger Input Factor and the Timing of Buffer Updating during Counting P- descriptions revised
Operation (TKBTSEn bit clear to 0)
7.4.7 Simultaneous start/stop mode
Figure 7-45.Timing Sample for Simultaneous Start/Stop Mode (Period 336 Incorrect
Controlled by TKBCRnO)(at Default Value of Output Is Low Level (TKBTODnp P- descriptions revised
= 0) and Active Level Is High Level (TKBTOLnp = 0))
7.4.8 Synchronous start/clear mode
Figure 7-47.Timing Sample for Synchronous Start/Clear Mode (Period
Controlled by Master)(at Default Value of Output Is Low Level (TKBTODnp = 343 Incorrect
0) and Active Level Is High Level (TKBTOLnp = 0)) P- descriptions revised
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7.4.8 Synchronous start/clear mode

Incorrect

Figure 7-48.Timing Sample for Synchronous Start/Clear Mode (Period p.345 descriptions revised
Controlled by Master)(at Batch Overwrite)
7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-49.0peration Outline of Basic Operation for Interleave PFC Mode 347 Incorrect
(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is P- descriptions revised
High Level (TKBTOLnp = 0))
7.4.9 Interleave PFC (Power Factor Correction) output mode Incorrect
Figure 7-50.Figure of Timing of Interleave PFC Mode (Operation for p.349 descriptions revised
Conditions No. 1 and No. 2)
7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-51.Figure of Timing of Interleave PFC Mode (Below T/2s No. 3 and 350 Incorrect
No. 4) (at Default Value of Output Is Low Level (TKBTODnp = 0) and Active P- descriptions revised
Level Is High Level (TKBTOLnp = 0))
7.4.9 Interleave PFC (Power Factor Correction) output mode Incorrect
Figure 7-52.Figure of Timing of Interleave PFC Mode (Operation for Condition p.351 descriptions revised
No. 5: INTP21 not yet Reached)
7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-53.Figure of Timing of Interleave PFC Mode (Operation for 352 Incorrect
Conditions No. 6) (at Default Value of Output Is Low Level (TKBTODnp = 0) P- descriptions revised
and Active Level Is High Level (TKBTOLnp = 0))
7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-54.Figure of Timing of Interleave PFC Output Mode (Operation for 353 Incorrect
Conditions No. 7)(at Default Value of Output Is Low Level (TKBTODnp = 0) P- descriptions revised
and Active Level Is High Level (TKBTOLnp = 0))
7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-55.Figure of Timing of Interleave PFC Output Mode (Operation for 354 Incorrect
Conditions No. 8 to 9) (at Default Value of Output Is Low Level (TKBTODnp = P- descriptions revised
0) and Active Level Is High Level (TKBTOLnp = 0))
7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-56.Figure of Timing of Interleave PFC Output Mode (Operation for 355 Incorrect
Conditions No. 10 and No. 11)(at Default Value of Output Is Low Level P- descriptions revised
(TKBTODnp = 0) and Active Level Is High Level (TKBTOLnp = 0))
7.4.9 Interleave PFC (Power Factor Correction) output mode Incorrect
Figure 7-57.Figure of Timing of Interleave PFC Output Mode p.356 descriptions revised
(In Case When Trigger Was Again Generated During TKBOn1)
7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-58.Figure of Timing of Interleave PFC Output Mode 357 Incorrect
(Output of TKBON1 Is at the Width of the Previous Output Width and Exceeds P descriptions revised
Period of Status Maintenance)
7.5.1 A/D conversion start timing signal output function Incorrect
Figure 7-59.A/D Conversion Start Timing Signal Output Function for p.360 descriptions revised
Standalone Mode(Period Controlled by TKBOCRO)
7.5.1 A/D conversion start timing signal output function Incorrect
Figure 7-60.A/D Conversion Start Timing Signal Output Function for p.361 descriptions revised
Standalone Mode (Period Controlled by External Trigger Input)
7.5.2 PWM output dithering function 363 Incorrect
Figure 7-62.Figure of Waveform at Dithering Operation P- descriptions revised
7.5.2 PWM output dithering function
Figure 7-63.Figure of Waveform at Dithering Operation 363 Incorrect
(When TKBCRn1 = TKBCRNO (100% Nearest Neighbor), TKBCRn2 = P- descriptions revised
TKBCRN3(0% Nearest Neighbor)
7.5.2 PWM output dithering function Incorrect
Figure 7-64.Figure of Waveform at Dithering Operation(When TKBCRn3 = p.364 d e ised
TKBCRnO+1) escriptions revise
7.5.6 Maximum frequency limit function 373 Incorrect
Figure 7-70.Maximum Frequency Limit Function P- descriptions revised
8.4.1 PWM output function Incorrect
Figure 8-17.Basic Timing Sample(at TKCTOLOmM=0,TKCTODOmM=0)for PWM p.412 d s .
Output Function escriptions revised
10.2 Configuration of 12-bit Interval Timer Incorrect
p.446 e .
descriptions revised
11.4.3 Setting window open period of watchdog timer Incorrect
p.457 e .
descriptions revised
12.3.2 A/D converter mode register 0 (ADMO) Incorrect
p.472 s .
descriptions revised
12.3.9 Conversion result comparison lower limit setting register (ADLL) 0.479 Incorrect
) descriptions revised
12.3.10 A/D test register Incorrect
p.480

descriptions revised
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12.6.6 Hardware trigger no-wait mode (select mode, one-shot conversion 493 Incorrect
mode) P descriptions revised
12.6.7 Hardware trigger no-wait mode (scan mode, sequential conversion 494 Incorrect
mode) P- descriptions revised
12.6.8 Hardware trigger no-wait mode (scan mode, one-shot conversion 495 Incorrect
mode) P- descriptions revised
12.6.9 Hardware trigger wait mode (select mode, sequential conversion 496 Incorrect
mode) P- descriptions revised
12.6.10 Hardware trigger wait mode (select mode, one-shot conversion 497 Incorrect
mode) P- descriptions revised
15.3.14 Serial standby control register0(SSCO0) Incorrect
p.572 s .
descriptions revised
15.3.15 Input switch control register(ISC) Incorrect
p.573 e .
descriptions revised
15.5.7 SNOOZE mode function (only CSI00) Incorrect
Figure15-71.Timing Chart of SNOOZE Mode Operation (Once Startup)(Type p.638 descriptions revised
1: DAPmn = 0, CKPmn = 0) P
15.5.7 SNOOZE mode function (only CSI00) Incorrect
Figure 15-73.Timing Chart of SNOOZE Mode Operation(Continuous Startup) p.640 descriptions revised
(Type 1: DAPmn = 0, CKPmn = 0) P
15.6.3 SNOOZE mode function p.664 Additional Note
15.6.3 SNOOZE mode function Incorrect
Figure 15-90.Timing Chart of SNOOZE Mode Operation (EOCm1 = 0, p.666 e .
~ descriptions revised
SSECm = 0/1)
15.6.3 SNOOZE mode function Incorrect
Figure 15-91.Timing Chart of SNOOZE Mode Operation (EOCm1 =1, p.667 S .
~ descriptions revised
SSECm =0)
15.6.3 SNOOZE mode function Incorrect
Figure 15-93.Timing Chart of SNOOZE Mode Operation (EOCm1 =1, p.669 e .
~ descriptions revised
SSECm =1)
16.5.3 SNOOZE mode function p.735 Additional Note
16.5.3 SNOOZE mode function Incorrect
Figure 16-41.Timing Chart of SNOOZE Mode Operation (EOCm1 =0, p.737 s .
~ descriptions revised
SSECm = 0/1)
16.5.3 SNOOZE mode function Incorrect
Figure 16-42.Timing Chart of SNOOZE Mode Operation (EOCm1 =1, p.738 e .
- descriptions revised
SSECm =0)
16.5.3 SNOOZE mode function Incorrect
Figure 16-44.Timing Chart of SNOOZE Mode Operation (EOCm1 =1, p.740 d s ised
SSECm = 1) escriptions revise
18.2 Configuration of Multiplier and Divider/Multiply-Accumulator 860 Incorrect
P- descriptions revised
18.4.4 Multiply-accumulation (signed) operation
Figure 18-9.Timing Diagram of Multiply-Accumulation (signed) Operation 872 Incorrect
(2*3+(-4)=2— 32767 * (-1) + (-2147483647) = -2147450882 (Overflow P- descriptions revised
Occurs.))
19.6 Cautions on Using DMA Controller Incorrect
p.895 e .
descriptions revised
23.1 Functions of Power-on-reset Circuit Incorrect
p.957 s .
descriptions revised
241 Functions of Voltage Detector Incorrect
p.964 e .
descriptions revised
Issued Technical Update Document
) Applicable
Applicable Item Contents
Page
Figure 7-19. Format of Peripheral Function Switch Register 0 (PFSELO) p.303 Incorrect descriptions
revised
Figure 7-73.Format of Forced Output Stop Function Control Register Op p.380, 381 | Incorrect descriptions
(TKBPACTLOp) revised
Figure 7-74.Format of Forced Output Stop Function Control Register 1p p.382, 383 | Incorrect descriptions
(TKBPACTL1p) revised
Figure 7-75.Format of Forced Output Stop Function Control Register 2p p.384,385 | Incorrect descriptions
(TKBPACTL2p) revised
Figure 14-1.Block Diagram of Comparator p.527 Incorrect descriptions

revised
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Figure 14-12. Format of Peripheral Function Switch Register 0 (PFSELO) 538 Incorrect descriptions
P- revised
14.5 Caution for Using Timer KB Simultaneous Operation Function Incorrect descriptions
revised
Timing Chart of SNOOZE Mode Operation p.666, 667, | Incorrect descriptions
669 revised
Table 20-1. Interrupt Source List (2/3) 898 Incorrect descriptions
P- revised
Figure 20-1. Basic Configuration of Interrupt Function 900 Incorrect descriptions
P- revised
Table 21-1. Operating Statuses in HALT Mode (2/2) 931 Incorrect descriptions
- revised
Table 21-2. Operating Statuses in STOP Mode 936 Incorrect descriptions
- revised
Table 21-3. Operating Statuses in SNOOZE Mode 942 Incorrect descriptions
P- revised
Incorrect descriptions
32.7 Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics p.1100 sed
revise
. o Incorrect descriptions
33.7 Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics p.1142 ced
revise
CHAPTER 34 PACKAGE DRAWINGS 1147 Incorrect descriptions
34.3 38-pin Products P- revised
Incorrect descriptions
1.3 Pin Configuration 1.3.1 20-pin products p.4 .
revised
Incorrect descriptions
1.3 Pin Configuration 1.3.2 30-pin products p.5 .
revised
. ) . . Incorrect descriptions
1.3 Pin Configuration 1.3.3 38-pin products p.6 .
revised
. . . . Incorrect descriptions
Figure 13-1. Block Diagram of Operational Amplifier p.516 ]
revised
) o ) Incorrect descriptions
13.3.3 Programmable gain amplifier input channel select register (PGAINS) p.519 sed
revise
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Corrections in the User’s Manual: Hardware

No. Corrections and Applicable ltems Pages in this
Document No English R0O1UHO16 docume_nt for
i 9EJ0210 corrections
1. Figure 7-19.Format of Peripheral Function Switch Register 0 (PFSELO) p.303 p.8~p.9
2 F+?(LJBrgZ(;7_I§Lz;;mat of Forced Output Stop Function Control Register Op 0.380, 381 0.10~p.13
3. F_}g}j(tgglé?jg;mﬁ of Forced Output Stop Function Control Register 1p 0.382, 383 0.14~p.17
4 f_ll_?(tgrleogg_&;g;mat of Forced Output Stop Function Control Register 2p 0.384,385 p.18~p.21
5. Figure 14-1.Block Diagram of Comparator p.527 p.22~p.23
6. Figure 14-12.Format of Peripheral Function Switch Register 0(PFSELO) p.538 p.24~p.25
7 14. 5 Caution for Using Timer KB Simultaneous Operation Function - p.26~p.28
Timing Chart of SNOOZE Mode Operation p.666, 667,
8 669 p.29
9. Table 20-1. Interrupt Source List (2/3) p.898 p.29
10. | Figure 20-1. Basic Configuration of Interrupt Function p.900 p.30~p.31
11. | Table 21-1. Operating Statuses in HALT Mode (2/2) p.931 p.32~p.33
12. | Table 21-2. Operating Statuses in STOP Mode p.936 p.34~p.35
13. | Table 21-3. Operating Statuses in SNOOZE Mode p.942 p.36~p.37
14, ?(::2h7 Data'M.emory STOP Mode Low Supply Voltage Data Retention 0.1100 0.38
aracteristics
15, 33.7 Data_Mgmory STOP Mode Low Supply Voltage Data Retention 0.1142 0.39
Characteristics
CHAPTER 34 PACKAGE DRAWINGS
16. | 34 3 38-pin Products p.1147 p.40~p.41
17. | 1.3 Pin Configuration 1.3.1 20-pin products p.4 p.42
18. | 1.3 Pin Configuration 1.3.2 30-pin products p.5 p.43
19. | 1.3 Pin Configuration 1.3.3 38-pin products p.6 p.44
20. | Figure 13-1. Block Diagram of Operational Amplifier p.516 p.45
13.3.3 Programmable gain amplifier input channel select register
21. | (PGAINS) 9 9 P P 9 p.519 p.46
22. | Precaution of using REAL-TIME CLOCK p.427 p.47
23. | 2.4 Block Diagrams of Pins - p.48~p.49
5.6 Controlling Clock
24. 5.6.1 Example gf setting high-speed on-chip oscillator p-166 p-60
6.2 Configuration of Timer Array Unit
25. Figure G-g Internal Block Diagrgm of Channel of Timer Array Unit figure p-191 p-61~p.62
26. | 6.4.1 Basic rules of simultaneous channel operation function p.217 p.63
6.7.1 Operation as interval timer/square wave output
27. | Figure 6-38.Example of Set Contents of Registers During Operation as p.239 p.64
Interval Timer/Square Wave Output (1/2)
6.7.20peration as external event counter
28. | Figure 6-42.Example of Set Contents of Registers in External Event p.245 p.65
Counter Mode (1/2)
6.7.5 Operation as delay counter
29. | Figure 6-54.Example of Set Contents of Registers to Delay Counter p.258 p.66
(1/2)
7.4.3 Stop/restart operation
30. | Figure 7-31.Figure of Timing of Stop Operation (TKBTOLnp = 0, p.312 p.67
TKBTODnp = 0)
7.4.5 Standalone mode (period controlled by TKBCRnO)
31 Figure 7-38.Timing Sample for Standalone Mode (Period Controlled by 0.317 0.68
" | TKBCRnO)(at Default Value of Output Is Low Level (TKBTODnp = 0) ' )
and Active Level Is High Level (TKBTOLnp = 0))
7.4.5 Standalone mode (period controlled by TKBCRnO)
32 Figure 7-40.Batch Overwrite Function: Figure of the Timing of Buffer 0.320 0.69
" | Updating During Counting Operation ndalone mode (period controlled ' ’
by TKBCRnO)
7.4.6 Standalone mode (period controlled by external trigger input)
33 Figure 7-42.Batch Overwrite Function: Figure of Standalone for 0.325 0.70
" | External Trigger Input Factor and the Timing of Buffer Updating During ' ’
Counting Operation (TKBTSEn Bit Set to 1)
34. | 7.4.6 Standalone mode (period controlled by external trigger input) p.327 p.71
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Figure 7-43.Batch Overwrite Function: Figure of standalone for External
Trigger Input Factor and the Timing of Buffer Updating during Counting
Operation (TKBTSEn bit clear to 0)

35.

7.4.7 Simultaneous start/stop mode

Figure 7-45.Timing Sample for Simultaneous Start/Stop Mode (Period
Controlled by TKBCRnO)(at Default Value of Output Is Low Level
(TKBTODnp = 0) and Active Level Is High Level (TKBTOLnp = 0))

p.336

p.72

36.

7.4.8 Synchronous start/clear mode

Figure 7-47.Timing Sample for Synchronous Start/Clear Mode (Period
Controlled by Master)(at Default Value of Output Is Low Level
(TKBTODnp = 0) and Active Level Is High Level (TKBTOLnp = 0))

p.343

p.73

37.

7.4.8 Synchronous start/clear mode
Figure 7-48.Timing Sample for Synchronous Start/Clear Mode (Period
Controlled by Master)(at Batch Overwrite)

p.345

p.74

38.

7.4.9 Interleave PFC (Power Factor Correction) output mode

Figure 7-49.0peration Outline of Basic Operation for Interleave PFC
Mode (at Default Value of Output Is Low Level (TKBTODnp = 0) and
Active Level Is High Level (TKBTOLnp = 0))

p.347

p.75

39.

7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-50.Figure of Timing of Interleave PFC Mode (Operation for
Conditions No. 1 and No. 2)

p.349

p.76

40.

7.4.9 Interleave PFC (Power Factor Correction) output mode

Figure 7-51.Figure of Timing of Interleave PFC Mode (Below T/2s No. 3
and No. 4) (at Default Value of Output Is Low Level (TKBTODnp = 0)
and Active Level Is High Level (TKBTOLnp = 0))

p.350

p.77

41.

7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-52.Figure of Timing of Interleave PFC Mode (Operation for
Condition No. 5: INTP21 not yet Reached)

p.351

p.78

42.

7.4.9 Interleave PFC (Power Factor Correction) output mode

Figure 7-53.Figure of Timing of Interleave PFC Mode (Operation for
Conditions No. 6) (at Default Value of Output Is Low Level (TKBTODnp
= 0) and Active Level Is High Level (TKBTOLnp = 0))

p.352

p.79

43.

7.4.9 Interleave PFC (Power Factor Correction) output mode

Figure 7-54.Figure of Timing of Interleave PFC Output Mode
(Operation for Conditions No. 7)(at Default Value of Output Is Low
Level (TKBTODnp = 0) and Active Level Is High Level (TKBTOLnp =

0))

p.353

p.80

44.

7.4.9 Interleave PFC (Power Factor Correction) output mode

Figure 7-55.Figure of Timing of Interleave PFC Output Mode
(Operation for Conditions No. 8 to 9) (at Default Value of Output Is Low
Level (TKBTODnp = 0) and Active Level Is High Level (TKBTOLnp =

0))

p.354

p.81

45.

7.4.9 Interleave PFC (Power Factor Correction) output mode

Figure 7-56.Figure of Timing of Interleave PFC Output Mode
(Operation for Conditions No. 10 and No. 11)(at Default Value of
Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp =0))

p.355

p.82

46.

7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-57.Figure of Timing of Interleave PFC Output Mode
(In Case When Trigger Was Again Generated During TKBOn1)

p.356

p.83

47.

7.4.9 Interleave PFC (Power Factor Correction) output mode

Figure 7-58.Figure of Timing of Interleave PFC Output Mode
(Output of TKBON1 Is at the Width of the Previous Output Width and
Exceeds Period of Status Maintenance)

p.357

p.84

48.

7.5.1 A/D conversion start timing signal output function
Figure 7-59.A/D Conversion Start Timing Signal Output Function for
Standalone Mode(Period Controlled by TKBOCRO)

p.360

p.85

49.

7.5.1 A/D conversion start timing signal output function
Figure 7-60.A/D Conversion Start Timing Signal Output Function for
Standalone Mode (Period Controlled by External Trigger Input)

p.361

p.86

50.

7.5.2 PWM output dithering function
Figure 7-62.Figure of Waveform at Dithering Operation

p.363

p.87

51.

7.5.2 PWM output dithering function

Figure 7-63.Figure of Waveform at Dithering Operation

(When TKBCRn1 = TKBCRNO (100% Nearest Neighbor), TKBCRn2 =
TKBCRnN3(0% Nearest Neighbor)

p.363

p.88

52.

7.5.2 PWM output dithering function
Figure 7-64.Figure of Waveform at Dithering Operation(When
TKBCRN3 = TKBCRnO+1)

p.364

p.89

53.

7.5.6 Maximum frequency limit function
Figure 7-70.Maximum Frequency Limit Function

p.373

p.90
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8.4.1 PWM output function

54. | Figure 8-17.Basic Timing Sample(at TKCTOLOM=0,TKCTODOmM=0)for p.412 p.91
PWM Output Function

55. | 10.2 Configuration of 12-bit Interval Timer p.446 p.92

56. | 11.4.3 Setting window open period of watchdog timer p.457 p.93

57. | 12.3.2 A/D converter mode register 0 (ADMO) p.472 p.94

58. | 12.3.9 Conversion result comparison lower limit setting register (ADLL) p.479 p.95

59. | 12.3.10 A/D test register p.480 p.96

60. 12.6.6 Hardware trigger no-wait mode (select mode, one-shot 0.493 0.97
conversion mode)

61. 12.6.7 Hardware trigger no-wait mode (scan mode, sequential 0.494 0.98
conversion mode)

62. 12.6.8 Hardware trigger no-wait mode (scan mode, one-shot 0.495 0.99
conversion mode)

63. r1n2c;gé9) Hardware trigger wait mode (select mode, sequential conversion 0.496 0.100

64. :]12622)0 Hardware trigger wait mode (select mode, one-shot conversion 0.497 0.101

65. | 15.3.14 Serial standby control register0(SSCO0) p.572 p.102
15.5.7 SNOOZE mode function (only CSI00)

66. | Figure15-71.Timing Chart of SNOOZE Mode Operation (Once p.638 p.103
Startup)(Type 1: DAPmn = 0, CKPmn = 0)
15.5.7 SNOOZE mode function (only CSI00)

67. | Figure 15-73.Timing Chart of SNOOZE Mode Operation(Continuous p.640 p.104
Startup) (Type 1: DAPmn = 0, CKPmn = 0)

68. | 15.6.3 SNOOZE mode function p.664 p.105
15.6.3 SNOOZE mode function

69. | Figure 15-90.Timing Chart of SNOOZE Mode Operation (EOCm1 = 0, p.666 p.106
SSECm = 0/1)(Recorrection of No.8)
15.6.3 SNOOZE mode function

70. | Figure 15-91.Timing Chart of SNOOZE Mode Operation (EOCm1 =1, p.667 p.107
SSECm = 0) (Recorrection of No.8)
15.6.3 SNOOZE mode function

71. | Figure 15-93.Timing Chart of SNOOZE Mode Operation (EOCm1 =1, p.669 p.108
SSECm = 1) (Recorrection of No.8)

72. | 16.5.3 SNOOZE mode function p.735 p.109
16.5.3 SNOOZE mode function

73. | Figure 16-41.Timing Chart of SNOOZE Mode Operation (EOCm1 = 0, p.737 p.110
SSECm = 0/1)
16.5.3 SNOOZE mode function

74. | Figure 16-42.Timing Chart of SNOOZE Mode Operation (EOCm1 =1, p.738 p.111
SSECm =0)
16.5.3 SNOOZE mode function

75. | Figure 16-44.Timing Chart of SNOOZE Mode Operation (EOCm1 =1, p.740 p.112
SSECm =1)

76. | 18.2 Configuration of Multiplier and Divider/Multiply-Accumulator p.860 p.113
18.4.4 Multiply-accumulation (signed) operation
Figure 18-9.Timing Diagram of Multiply-Accumulation (signed)

77. | Operation p.872 p.114
(2*3+(-4)=2— 32767 * (-1) + (-2147483647) = -2147450882
(Overflow Occurs.))

78. | 19.6 Cautions on Using DMA Controller p.895 p.115

79. | 23.1 Functions of Power-on-reset Circuit p.957 p.116

80. | 24.1 Functions of Voltage Detector p.964 p.117

Incorrect: Bold with underline; Correct: Gray hatched
Revision History
RL78/11A User’s Manual: Hardware Rev.2.10 Correction for Incorrect Description Notice
Document Number Date Description

TN-RL*-A024C/E Apr.24,2015 Third edition issued

No.1 to No.21 incorrect descriptions revised

TN-RL*-A046A/E Jul.06,2015 First edition issued

No.22 incorrect descriptions revised

TN-RL*-A024D/E Sep.21,2016 First edition issued

No.23 to No.80 in corrections(This notice)
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1. Fiqure 7-19. Format of Peripheral Function Switch Register 0 (PFSEL0)(p.303

Incorrect descriptions of the TMRSTEN1 and TMRSTENQO bits of Peripheral Function Switch Register 0 (PFSELQ) are revised,
and Note is added.

old)

Figure 7-19. Format of Peripheral Function Switch Register 0 (PFSELO)

Address: FO5C6H

Symbol
PFSELO

Remark See Figure 14-1

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

After reset: 00H R/W
7 <6> <5> <4> 3 2 <1> <0>
0 CMP2STEN |CMPOSTEN| PNFEN ADTRG11 | ADTRG10 | TMRSTEN1| TMRSTENO
CMP2STEN [ CMPOSTEN Comparator interrupt selection
See CHAPTER 14 COMPARATOR.

PNFEN Use/Do not use external interrupt INTP20 noise filter

0 Use noise filter
1 Do not use noise filter

ADTRG11 | ADTRG10 Timer trigger selection for A/D conversion
0 0 Timer KBO trigger source
0 1 Timer KB1 trigger source
1 0 Timer KB2 trigger source
1 1 Setting prohibited

TMRSTEN1 Function selection for external interrupt INTP21
0
1

TMRSTENO Eunction selection for external interrupt INTP20
0

1

Block Diagram of Comparator.

RENESAS
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New)

Figure 7-19. Format of Peripheral Function Switch Register 0 (PFSELO0)

Date: Sep. 21, 2016

Address: FO5C6H After reset: 00H R/W
Symbol 7 <6> <5> <4> 3 2 <1> <0>
PFSELO 0 CMP2STEN | CMPOSTEN| PNFEN ADTRG11 | ADTRG10 | TMRSTEN1 | TMRSTENO
CMP2STEN | CMPOSTEN Comparator interrupt selection
See CHAPTER 14 COMPARATOR.
PNFEN Use/Do not use external interrupt INTP20 noise filter
0 Use noise filter
1 Do not use noise filter
ADTRG11 | ADTRG10 Timer trigger selection for A/D conversion
0 0 Timer KBO trigger source
0 1 Timer KB1 trigger source
1 0 Timer KB2 trigger source
1 1 Setting prohibited
TMRSTEN!1 Switch of external interrupt INTP21 Note
0 External interrupt function is selected (stop mode release enabled, timer restart disabled).
1 Timer restart function is selected (stop mode release disabled, timer restart enabled).
TMRSTENO Switch of external interrupt INTP20 Neote
0 External interrupt function is selected (stop mode release enabled, timer restart disabled).
1 Timer restart function/forced output stop function 2 is selected (stop mode release disabled,
timer restart enabled).

Note When INTP20 or INTP21 is used as a trigger of the timer KB forced output stop function 2 or timer restart
function, see 14. 5 Caution for Using Timer KB Simultaneous Operation Function.

Remark See Figure 14-1 Block Diagram of Comparator.

Page 9 of 117
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2.
TKBPACTLO

Figure7-73.Format of Forced Output Stop Function Control Register Op

.380~p.381

Date: Sep. 21, 2016

Incorrect descriptions of forced output stop function control register Op (TKBPACTLOp) are revised, and Note is added.

old)

Figure 7-73. Format of Forced Output Stop Function Control Register Op (TKBPACTLOp) (1/2)

Symbol
TKBPACTLOp

Address: FO630H (TKBPACTLO00), F0632H (TKBPACTLO1) After reset: 0000H R/W
15 14 13 12 11 10 9 8
TKBPAFXS0p3 [ TKBPAFXS0p2 | TKBPAFXSOp1 [ TKBPAFXSO0p0 0 0 0 TKBPAFCMOp
7 6 5 4 3 2 1 0
0 TKBPAHZS0p2 [TKBPAHZSO0p1 [TKBPAHZSO0pO [TKBPAHCMOp1 [TKBPAHCMOpO| TKBPAMDOp1 | TKBPAMDOPO
TKBPAFXS0p3 External interruption trigger selection for forced output stop function 2
0 INTP20 can not be used as a trigger.
1 INTP20 | l .
TKBPAFXS0p2 Comparator trigger selection for forced output stop function 2
0 Comparator 2 can not be used as a trigger.
1 Comparator 2 can be used as a trigger.
TKBPAFXS0p1 Comparator trigger selection for forced output stop function 2
0 Comparator 1 can not be used as a trigger.
1 c | | l .
TKBPAFXS0p0 Comparator trigger selection for forced output stop function 2
0 Comparator 0 can not be used as a trigger.
1 Comparator 0 can be used as a trigger.
TKBPAFCMOp Operation mode selection for forced output stop function 2
0

(c) 2016. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A024D/E Date: Sep. 21, 2016
Figure 7-73. Format of Forced Output Stop Function Control Register Op (TKBPACTLOp) (2/2)

TKBPAHZS0p2 Comparator trigger selection for forced output stop function 1

0 Comparator 2 can not be used as a trigger.

1 Comparator 2 can be used as a trigger,

TKBPAHZSO0p1 Comparator trigger selection for forced output stop function 1
0 Comparator 1 can not be used as a trigger.
1 Comparator 1 can be used as a trigger.

TKBPAHZSO0pO0 Comparator trigger selection for forced output stop function 1
0 Comparator 0 can not be used as a trigger.

1 Comparator 0.can be used as a trigger.

TKBPAHCMOp1 TKBPAHCMOpO Clear condition selection for forced output stop function 1

0 0 Forced output stop function 1 starts with trigger input, and forced output stop

function 1 is cleared when Hi-Z stop. trigger (TKBPAHTTQ) = 1 is written,

regardless of the trigger signal level.

0 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “Hi-Z stop trigger (TKBPAHTTQ) = 1" is
invalid. Forced output stop function 1 is cleared when Hi-Z stop trigger.
(TKBPAHTTQ) = 1 is written while the trigger signal is in its inactive period.

1 0 Forced output stop function 1 starts with trigger input, and forced output stop
function 1 is cleared at the next counter period after Hi-Z stop trigger.
(TKBPAHTTQ) = 1 is written, regardless of the trigger signal level.

1 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “Hi-Z stop.trigger (TKBPAHTTQ) = 1" is
invalid. Forced output stop function 1 is cleared at the next counter period

after Hi-Z stop trigger (TKBPAHTTO0) = 1 is written when the trigger signal is

in its inactive period.

TKBPAMDOp1 | TKBPAMDOpO Output status selection when executing forced output stop function
Forced output stop function 1 Forced output stop function 2

0 0 Hi-Z output Output fixed at low level

0 1 Hi-Z output Output fixed at high level

1 0 Output fixed at low level Output fixed at low level

1 1 Output fixed at high level Output fixed at high level

Cautions 1. During timer operation, setting the other bits of the TKBPACTLOp register is prohibited. However, the
TKBPACTLOp register can be refreshed (the same value is written).
2. Be sure to clear bits 11 to 9 and 7 to “0”.

Remark n=0to2,p=0,1

(c) 2016. Renesas Electronics Corporation. All rights reserved. Page 11 of 117
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New)

Date: Sep. 21, 2016

Figure 7-73. Format of Forced Output Stop Function Control Register 0p (TKBPACTLOp) (1/2)

Symbol
TKBPACTLOp

Address: FO630H (TKBPACTLO00), F0632H (TKBPACTLO1) After reset: 0000H R/W
15 14 13 12 11 10 9 8
TKBPAFXSO0p3 | TKBPAFXS0p2 | TKBPAFXSOp1 | TKBPAFXSO0p0 0 0 0 TKBPAFCMOp
7 6 5 4 3 2 1 0
0 TKBPAHZS0p2 [TKBPAHZSO0p1 [TKBPAHZSO0pO [TKBPAHCMOp1 [TKBPAHCMOpO| TKBPAMDOp1 | TKBPAMDOPO
TKBPAFXS0p3 External interruption trigger selection for forced output stop function 2
0 INTP20 can not be used as a trigger.
1 INTP20 can be used as a trigger. Note 1
TKBPAFXS0p2 Comparator trigger selection for forced output stop function 2
0 Comparator 2 can not be used as a trigger.
1 Comparator 2 can be used as a trigger. N°te 2
TKBPAFXS0p1 Comparator trigger selection for forced output stop function 2
0 Comparator 1 can not be used as a trigger.
1 Comparator 1 can be used as a trigger. N°te 3
TKBPAFXS0p0 Comparator trigger selection for forced output stop function 2
0 Comparator 0 can not be used as a trigger.
1 Comparator 0 can be used as a trigger. N°te 2
TKBPAFCMOp Operation mode selection for forced output stop function 2
0 Forced output stop function 2 starts with trigger input, and forced output stop function 2 is
cleared at the next counter period. Note 4
1 Forced output stop function 2 starts with trigger input, and forced output stop function 2 is
cleared at the next counter period following detection of the reverse edge of the trigger.
Note 4
TKBPAHZSO0p2 Comparator trigger selection for forced output stop function 1
0 Comparator 2 can not be used as a trigger.
1 Comparator 2 can be used as a trigger. Note 2
TKBPAHZSO0p1 Comparator trigger selection for forced output stop function 1
0 Comparator 1 can not be used as a trigger.
1 Comparator 1 can be used as a trigger. N°te 3
TKBPAHZS0pO Comparator trigger selection for forced output stop function 1
0 Comparator 0 can not be used as a trigger.

(c) 2016. Renesas Electronics Corporation. All rights reserved.

1

Comparator 0 can be used as a trigger. Nt 2

RENESAS

Page 12 of 117



RENESAS TECHNICAL UPDATE TN-RL*-A024D/E Date: Sep. 21, 2016
Figure 7-73. Format of Forced Output Stop Function Control Register Op (TKBPACTLOp) (2/2)

TKBPAHCMOp1 | TKBPAHCMOpO Clear condition selection for forced output stop function 1

0 0 Forced output stop function 1 starts with trigger input, and forced output stop
function 1 is cleared when forced output stop function release trigger
(TKBPAHTTOp) = 1 is written, regardless of the trigger signal level.

0 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “forced output stop function release
trigger (TKBPAHTTOp) = 1” is invalid. Forced output stop function 1 is
cleared when forced output stop function release trigger (TKBPAHTTOp) = 1
is written while the trigger signal is in its inactive period.

1 0 Forced output stop function 1 starts with trigger input, and forced output stop
function 1 is cleared at the next counter period after forced output stop
function release trigger (TKBPAHTTOp) = 1 is written, regardless of the
trigger signal level, Note 4

1 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “forced output stop function release
trigger (TKBPAHTTOp) = 1” is invalid. Forced output stop function 1 is
cleared at the next counter period after forced output stop function release
trigger (TKBPAHTTOp) = 1 is written when the trigger signal is in its inactive

period. Note 4
TKBPAMDOp1 | TKBPAMDOpO Output status selection when executing forced output stop function
Forced output stop function 1 Forced output stop function 2
0 0 Hi-Z output Output fixed at low level
0 1 Hi-Z output Output fixed at high level
1 0 Output fixed at low level Output fixed at low level
1 1 Output fixed at high level Output fixed at high level

Notes 1. When INTP20 is used as the forced output stop function 2, see 14. 5 Caution for Using Timer KB

Simultaneous Operation Function.

2. When CMPO or CMP2 is used as the timer KB forced output stop function, set CMPnSTEN = 1. See 14. 5
Caution for Using Timer KB Simultaneous Operation Function.

3. When CMP1 is used as the timer KB forced output stop function, see 14. 5 Caution for Using Timer KB
Simultaneous Operation Function.

4. When timer KB is stopped (TKBCEn = 0) without waiting for the next counter period, the forced output stop
function is kept on until timer KB is restarted (TKBCEn = 1).

Cautions 1. During timer operation, setting the other bits of the TKBPACTLOp register is prohibited. However, the
TKBPACTLOp register can be refreshed (the same value is written).
2. Be sure to clear bits 11 to 9 and 7 to “0”.

Remark n=0t0o2,p=0,1

(c) 2016. Renesas Electronics Corporation. All rights reserved. Page 13 of 117
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3.

Figure7-74.Format of Forced Output Stop Function Control Register 1p

(TKBPACTL1p)(p.382~p.383)

Incorrect descriptions of forced output stop function control register 1p (TKBPACTL1p) are revised, and Note is added.

old)

Date: Sep. 21, 2016

Figure 7-74. Format of Forced Output Stop Function Control Register 1p (TKBPACTL1p) (1/2)

Symbol
TKBPACTL1p

Address: FO670H (TKBPACTL10), FO672H (TKBPACTL11) After reset: 0000H R/W
15 14 13 12 11 10 9 8
TKBPAFXS1p3 [ TKBPAFXS1p2 | TKBPAFXS1p1 [ TKBPAFXS1p0 0 0 0 TKBPAFCM1p
7 6 5 4 3 2 1 0
0 TKBPAHZS1p2 [TKBPAHZS1p1 [TKBPAHZS1p0 [TKBPAHCM1p1[TKBPAHCM1p0| TKBPAMD1p1 | TKBPAMD1p0
TKBPAFXS1p3 External interruption trigger selection for forced output stop function 2
0 INTP20 can not be used as a trigger.
1 INTP20 can be used as.a trigger.
TKBPAFXS1p2 Comparator trigger selection for forced output stop function 2
0 Comparator 3 can not be used as a trigger.
1 Comparator 3 can be used as a trigger.
TKBPAFXS1p1 Comparator trigger selection for forced output stop function 2
0 Comparator 2 can not be used as a trigger.
1 Comparator 2 can he used as a trigger.
TKBPAFXS1p0 Comparator trigger selection for forced output stop function 2
0 Comparator 0 can not be used as a trigger.
1 Comparator 0 can be used as a trigger.
TKBPAFCM1p Operation mode selection for forced output stop function 2
0

(c) 2016. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A024D/E Date: Sep. 21, 2016
Figure 7-74. Format of Forced Output Stop Function Control Register 1p (TKBPACTL1p) (2/2)

TKBPAHZS1p2 Comparator trigger selection for forced output stop function 1

0 Comparator 3 can not be used as a trigger.

1 Comparator 3. can be used as a trigger,

TKBPAHZS1p1 Comparator trigger selection for forced output stop function 1
0 Comparator 2 can not be used as a trigger.
1 Comparator 2 can be used as a trigger.

TKBPAHZS1p0 Comparator trigger selection for forced output stop function 1
0 Comparator 0 can not be used as a trigger.

1 Comparator 0.can be used as a trigger.

TKBPAHCM1p1 | TKBPAHCM1p0 Clear condition selection for forced output stop function 1

0 0 Forced output stop function 1 starts with trigger input, and forced output stop

function 1 is cleared when Hi-Z stop. trigger (TKBPAHTT1) = 1 is written,

regardless of the trigger signal level.

0 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “Hi-Z stop trigger (TKBPAHTT1) = 1" is
invalid. Forced output stop function 1 is cleared when Hi-Z stop trigger.
(TKBPAHTTA) = 1 is written while the trigger signal is in its inactive period.

1 0 Forced output stop function 1 starts with trigger input, and forced output stop
function 1 is cleared at the next counter period after Hi-Z stop trigger.
(TKBPAHTTA) = 1 is written, regardless of the trigger signal level.

1 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “Hi-Z stop.trigger (TKBPAHTT1) = 1" is
invalid. Forced output stop function 1 is cleared at the next counter period

after Hi-Z stop trigger (TKBPAHTT1) = 1 is written when the trigger signal is

in its inactive period.

TKBPAMD1p1 | TKBPAMD1p0 Output status selection when executing forced output stop function
Forced output stop function 1 Forced output stop function 2

0 0 Hi-Z output Output fixed at low level

0 1 Hi-Z output Output fixed at high level

1 0 Output fixed at low level Output fixed at low level

1 1 Output fixed at high level Output fixed at high level

Cautions 1. During timer operation, setting the other bits of the TKBPACTL1p register is prohibited. However, the
TKBPACTL1p register can be refreshed (the same value is written).
2. Be sure to clear bits 11 to 9 and 7 to “0”.

Remark n=0to2,p=0,1

(c) 2016. Renesas Electronics Corporation. All rights reserved. Page 15 of 117
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New)

Date: Sep. 21, 2016

Figure 7-74. Format of Forced Output Stop Function Control Register 1p (TKBPACTL1p) (1/2)

Symbol
TKBPACTL1p

Address: FO670H (TKBPACTL10), FO672H (TKBPACTL11) After reset: 0000H R/W
15 14 13 12 11 10 9 8
TKBPAFXS1p3 [ TKBPAFXS1p2 | TKBPAFXS1p1 [ TKBPAFXS1p0 0 0 0 TKBPAFCM1p
7 6 5 4 3 2 1 0
0 TKBPAHZS1p2 |TKBPAHZS1p1 [TKBPAHZS1p0 [TKBPAHCM1p1[TKBPAHCM1p0| TKBPAMD1p1 | TKBPAMD1p0
TKBPAFXS1p3 External interruption trigger selection for forced output stop function 2
0 INTP20 can not be used as a trigger.
1 INTP20 can be used as a trigger. Note 1
TKBPAFXS1p2 Comparator trigger selection for forced output stop function 2
0 Comparator 3 can not be used as a trigger.
1 Comparator 3 can be used as a trigger. N°te 2
TKBPAFXS1p1 Comparator trigger selection for forced output stop function 2
0 Comparator 2 can not be used as a trigger.
1 Comparator 2 can be used as a trigger. N°te 3
TKBPAFXS1p0 Comparator trigger selection for forced output stop function 2
0 Comparator 0 can not be used as a trigger.
1 Comparator 0 can be used as a trigger. N°t 3
TKBPAFCM1p Operation mode selection for forced output stop function 2
0 Forced output stop function 2 starts with trigger input, and forced output stop function 2 is
cleared at the next counter period. Note 4
1 Forced output stop function 2 starts with trigger input, and forced output stop function 2 is
cleared at the next counter period following detection of the reverse edge of the trigger.
Note 4
TKBPAHZS1p2 Comparator trigger selection for forced output stop function 1
0 Comparator 3 can not be used as a trigger.
1 Comparator 3 can be used as a trigger. Note 2
TKBPAHZS1p1 Comparator trigger selection for forced output stop function 1
0 Comparator 2 can not be used as a trigger.
1 Comparator 2 can be used as a trigger. N°te 3
TKBPAHZS1p0 Comparator trigger selection for forced output stop function 1
0 Comparator 0 can not be used as a trigger.

(c) 2016. Renesas Electronics Corporation. All rights reserved.

1

Note 3

Comparator 0 can be used as a trigger.
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RENESAS TECHNICAL UPDATE TN-RL*-A024D/E Date: Sep. 21, 2016
Figure 7-74. Format of Forced Output Stop Function Control Register 1p (TKBPACTL1p) (2/2)

TKBPAHCM1p1 | TKBPAHCM1p0 Clear condition selection for forced output stop function 1

0 0 Forced output stop function 1 starts with trigger input, and forced output stop
function 1 is cleared when forced output stop function release trigger
(TKBPAHTT 1p) = 1 is written, regardless of the trigger signal level.

0 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “forced output stop function release
trigger (TKBPAHTT1p) = 1” is invalid. Forced output stop function 1 is
cleared when forced output stop function release trigger (TKBPAHTT1p) = 1
is written while the trigger signal is in its inactive period.

1 0 Forced output stop function 1 starts with trigger input, and forced output stop
function 1 is cleared at the next counter period after forced output stop
function release trigger (TKBPAHTT1p) = 1 is written, regardless of the
trigger signal level.

1 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “forced output stop function release
trigger (TKBPAHTT1p) = 1” is invalid. Forced output stop function 1 is
cleared at the next counter period after forced output stop function release
trigger (TKBPAHTT1p) = 1 is written when the trigger signal is in its inactive

period.
TKBPAMD1p1 | TKBPAMD1p0 Output status selection when executing forced output stop function
Forced output stop function 1 Forced output stop function 2
0 0 Hi-Z output Output fixed at low level
0 1 Hi-Z output Output fixed at high level
1 0 Output fixed at low level Output fixed at low level
1 1 Output fixed at high level Output fixed at high level

Notes 1. When INTP20 is used as the forced output stop function 2, see 14. 5 Caution for Using Timer KB

Simultaneous Operation Function.

2. When CMP3 is used as the timer KB forced output stop function, see 14. 5 Caution for Using Timer KB
Simultaneous Operation Function.

3. When CMPO or CMP2 is used as the timer KB forced output stop function, set CMPnSTEN = 1. For details, see
14.5 Caution for Using Timer KB Simultaneous Operation Function.

4. When timer KB is stopped (TKBCEn = 0) without waiting for the next counter period, the forced output stop
function is kept on until timer KB is restarted (TKBCEn = 1).

Cautions 1. During timer operation, setting the other bits of the TKBPACTL1p register is prohibited. However, the
TKBPACTL1p register can be refreshed (the same value is written).
2. Be sure to clear bits 11 to 9 and 7 to “0”.

Remark n=0t0o2,p=0,1

(c) 2016. Renesas Electronics Corporation. All rights reserved. Page 17 of 117
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Figure7-75.Format of Forced Output Stop Function Control Register 2p
TKBPACTL2 ,

4,

4~

Date: Sep. 21, 2016

Incorrect descriptions of forced output stop function control register 2p (TKBPACTL2p) are revised, and Note is added.

old)

Figure 7-75. Format of Forced Output Stop Function Control Register 2p (TKBPACTL2p) (1/2)

Symbol
TKBPACTL2p

Address: FO6BOH (TKBPACTL20) , FO6B2H (TKBPACTL21) After reset: 0000H R/W
15 14 13 12 11 10 9 8
TKBPAFXS2p3 [ TKBPAFXS2p2 | TKBPAFXS2p1 [ TKBPAFXS2p0 0 0 0 TKBPAFCM2p
7 6 5 4 3 2 1 0
0 TKBPAHZS2p2 | TKBPAHZS2p1 [TKBPAHZS2p0 [TKBPAHCM2p1 [TKBPAHCM2p0| TKBPAMD2p1 | TKBPAMD2p0
TKBPAFXS2p3 External interruption trigger selection for forced output stop function 2
0 INTP20 can not be used as a trigger.
1 INTP20.can be used as.a trigger.
TKBPAFXS2p2 Comparator trigger selection for forced output stop function 2
0 Comparator 5 can not be used as a trigger.
1 Comparator 5 can be used as a trigger.
TKBPAFXS2p1 Comparator trigger selection for forced output stop function 2
0 Comparator 3 can not be used as a trigger.
1 c 3 | l .
TKBPAFXS2p0 Comparator trigger selection for forced output stop function 2
0 Comparator 0 can not be used as a trigger.
1 Comparator 0 can be used as a trigger.
TKBPAFCM2p Operation mode selection for forced output stop function 2
0

(c) 2016. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A024D/E Date: Sep. 21, 2016
Figure 7-75. Format of Forced Output Stop Function Control Register 2p (TKBPACTL2p) (2/2)

TKBPAHZS2p2 Comparator trigger selection for forced output stop function 1

0 Comparator 5 can not be used as a trigger.

1 Comparator 5. can be used as a trigger,

TKBPAHZS2p1 Comparator trigger selection for forced output stop function 1
0 Comparator 4 can not be used as a trigger.
1 Comparator 4 can be used as a trigger.

TKBPAHZS2p0 Comparator trigger selection for forced output stop function 1
0 Comparator 0 can not be used as a trigger.

1 Comparator 0.can be used as a trigger.

TKBPAHCM2p1 | TKBPAHCM2p0 Clear condition selection for forced output stop function 1

0 0 Forced output stop function 1 starts with trigger input, and forced output stop

function 1 is cleared when Hi-Z stop. trigger (TKBPAHTT2) = 1 is written,

regardless of the trigger signal level.

0 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “Hi-Z stop trigger (TKBPAHTT2) = 1" is
invalid. Forced output stop function 1 is cleared when Hi-Z stop trigger.
(TKBPAHTT?2) = 1 is written while the trigger signal is in its inactive period.

1 0 Forced output stop function 1 starts with trigger input, and forced output stop
function 1 is cleared at the next counter period after Hi-Z stop trigger.
(TKBPAHTT?2) = 1 is written, regardless of the trigger signal level.

1 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “Hi-Z stop.trigger (TKBPAHTT2) = 1" is
invalid. Forced output stop function 1 is cleared at the next counter period

after Hi-Z stop. trigger (TKBPAHTT2) = 1 is written when the trigger signal is

in its inactive period.

TKBPAMD2p1 | TKBPAMD2p0 Output status selection when executing forced output stop function
Forced output stop function 1 Forced output stop function 2

0 0 Hi-Z output Output fixed at low level

0 1 Hi-Z output Output fixed at high level

1 0 Output fixed at low level Output fixed at low level

1 1 Output fixed at high level Output fixed at high level

Cautions 1. During timer operation, setting the other bits of the TKBPACTL2p register is prohibited. However, the
TKBPACTL2p register can be refreshed (the same value is written).
2. Be sure to clear bits 11 to 9 and 7 to “0”.

Remark n=0to2,p=0,1

(c) 2016. Renesas Electronics Corporation. All rights reserved. Page 19 of 117
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New)

Date: Sep. 21, 2016

Figure 7-75. Format of Forced Output Stop Function Control Register 2p (TKBPACTL2p) (1/2)

Symbol
TKBPACTL2p

Address: FO6BOH (TKBPACTL20) , FO6B2H (TKBPACTL21) After reset: 0000H R/W
15 14 13 12 11 10 9 8
TKBPAFXS2p3 [ TKBPAFXS2p2 | TKBPAFXS2p1 [ TKBPAFXS2p0 0 0 0 TKBPAFCM2p
7 6 5 4 3 2 1 0
0 TKBPAHZS2p2 | TKBPAHZS2p1 [TKBPAHZS2p0 [TKBPAHCM2p1 [TKBPAHCM2p0| TKBPAMD2p1 | TKBPAMD2p0
TKBPAFXS2p3 External interruption trigger selection for forced output stop function 2
0 INTP20 can not be used as a trigger.
1 INTP20 can be used as a trigger. Note 1
TKBPAFXS2p2 Comparator trigger selection for forced output stop function 2
0 Comparator 5 can not be used as a trigger.
1 Comparator 5 can be used as a trigger. N°te 2
TKBPAFXS2p1 Comparator trigger selection for forced output stop function 2
0 Comparator 3 can not be used as a trigger.
1 Comparator 3 can be used as a trigger. Note 2
TKBPAFXS2p0 Comparator trigger selection for forced output stop function 2
0 Comparator 0 can not be used as a trigger.
1 Comparator 0 can be used as a trigger. N°t 3
TKBPAFCM2p Operation mode selection for forced output stop function 2
0 Forced output stop function 2 starts with trigger input, and forced output stop function 2 is
cleared at the next counter period. Note 4
1 Forced output stop function 2 starts with trigger input, and forced output stop function 2 is
cleared at the next counter period following detection of the reverse edge of the trigger.
Note 4
TKBPAHZS2p2 Comparator trigger selection for forced output stop function 1
0 Comparator 5 can not be used as a trigger.
1 Comparator 5 can be used as a trigger. N°te 2
TKBPAHZS2p1 Comparator trigger selection for forced output stop function 1
0 Comparator 4 can not be used as a trigger.
1 Comparator 4 can be used as a trigger. N°te 2
TKBPAHZS2p0 Comparator trigger selection for forced output stop function 1
0 Comparator 0 can not be used as a trigger.

(c) 2016. Renesas Electronics Corporation. All rights reserved.
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Figure 7-75. Format of Forced Output Stop Function Control Register 2p (TKBPACTL2p) (2/2)

TKBPAHCM2p1 | TKBPAHCM2p0 Clear condition selection for forced output stop function 1

0 0 Forced output stop function 1 starts with trigger input, and forced output stop
function 1 is cleared when forced output stop function release trigger
(TKBPAHTT2p) = 1 is written, regardless of the trigger signal level.

0 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “forced output stop function release
trigger (TKBPAHTT2p) = 1” is invalid. Forced output stop function 1 is
cleared when forced output stop function release trigger (TKBPAHTT2p) = 1
is written while the trigger signal is in its inactive period.

1 0 Forced output stop function 1 starts with trigger input, and forced output stop
function 1 is cleared at the next counter period after forced output stop
function release trigger (TKBPAHTT2p) = 1 is written, regardless of the
trigger signal level.

1 1 Forced output stop function 1 starts with trigger input, and when the trigger
signal is in its active period, writing “forced output stop function release
trigger (TKBPAHTT2p) = 1” is invalid. Forced output stop function 1 is
cleared at the next counter period after forced output stop function release
trigger (TKBPAHTT2p) = 1 is written when the trigger signal is in its inactive

period.
TKBPAMD2p1 | TKBPAMD2p0 Output status selection when executing forced output stop function
Forced output stop function 1 Forced output stop function 2
0 0 Hi-Z output Output fixed at low level
0 1 Hi-Z output Output fixed at high level
1 0 Output fixed at low level Output fixed at low level
1 1 Output fixed at high level Output fixed at high level

Notes 1. When INTP20 is used as the forced output stop function 2, see 14. 5 Caution for Using Timer KB

Simultaneous Operation Function.

2. When CMP4 or CMPS5 is used as the timer KB forced output stop function, see 14. 5 Caution for Using Timer
KB Simultaneous Operation Function.

3. When CMPO is used as the timer KB forced output stop function, set CMPOSTEN = 1. For details, see 14. 5
Caution for Using Timer KB Simultaneous Operation Function.

4. When timer KB is stopped (TKBCEn = 0) without waiting for the next counter period, the forced output stop
function is kept on until timer KB is restarted (TKBCEn = 1).

Cautions 1. During timer operation, setting the other bits of the TKBPACTL2p register is prohibited. However, the
TKBPACTL2p register can be refreshed (the same value is written).
2. Be sure to clear bits 11 to 9 and 7 to “0”.

Remark n=0t0o2,p=0,1
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5. FEiaure 14-1. Block Diaagram of mparator(p.

Incorrect names of the noise filter and the edge detection circuit in the block diagram are revised, and Note is added.

old)

Periphera function switch register 0 (PFSEL0)
TVMR TMR f \
PNFEN | oyt | sTenD Bdernal interrupt INTP20, INTP21 control block Comparator rising edge enable register (CMPEGFD)
‘ ‘Comparator falling edge enable register (CMPEGN1)

INTR20/P10 ©) Timer restart request signal

(timers KBD to KB2)

“Timer output forced stop request signal
(timers KBO to KB2)

Timer restart request signal
(timers KBO to KB2)

INTR21/P11 ()

Bxdema interrupt control register (INTPCTL)

‘GD—‘ — ! INTF20
B | o, | -
detector
Bxdernad interrupt edge ]
INTF21
0

enable register (EGP2, EGN2)

{mmpaalor(l ‘Comparator rising edge enable register (CMPEGFD) \
‘Comparator falling edge enable register (CMPEGNO)
QVIFOSTEN
CMPOPANIZP2 ()
B INTOMIFO
oA | g
DA1| & Timer output forced stop request signal
DAZ (timers KBO to KB2)
comoD | CoMOoD
Comparator 0 control register (COCTL) Comparator output
\ monitor register (QMPMON) _/
=]
3 /Q}mpaalor ! e \ %mgm request signal
QUPIPANWP2 ) 3 - + Sdedor (timer KB1)
8
11— » —— Timer output forced stop request signal
WCSHObit —H % (timer KBD)
— / CVP2STEN
/mmpaaloﬂ
OMP2RANISIP2S  ©) pr— *
s | Timer restart request signal
punm i (timer KB2)
WesEL1 i
bit N Timer output forced stop request signal
(timers KBO, KB1)
£ -] /mmparslorl Fdge INTCMP3,
CMP3PANIBIP26 (O 5 3 — + defedor. Timer restart request signal
i K 5 (timer KBO)
3 18 P Timer output forced stop request signal
& (timer KB1)
’/mmpaalom
CMP4PIANITIP27 (O — + INTCMP4
guEN § P Timer output forced stop request signal
H- 8 (timer KB2)
bit L
] /mmpaalom Ed
] + m‘ﬁ_ INTOMPS
CMPSPANNE/RDFO3 () 3 ]
1 s
1113 P Timer output forced stop request signal
mb (timer KB2)
CVIPCONY (QVIP3PYets/ @
ANIE/P14T
Note

Comparator input switch
control register (CMPSHL)

[nesaz [y [weso |

Window comparator function
setting register (CMPWDC)

® Vs
© AveeW ANITF21

\ 1 1 1 it 1 t i t S
Comparator intemal reference Comparator intemal reference Peripheral function
voltage select register m (CmRVM) voltage control register (CVRCTL) switch register 0 (PFSELD)

Note 20-pin products only. ANI16/CMP3P/P26 is selected by default for 30- and 38-pin products.
Remark m=0to 2
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New)

Peripheral function switch register 0 (PFSEL0)

TR | TMR - - N\
STEN1 | STENO External interrupt INTP20, INTP21 control block Comparator rising edge enable register (QMPEGR0)
Comparator falling edge enable register (MPEGN1)
| [oser [cmaw | [cmeo ceam |
— 1
! oP10Q Digital Edge Timer restart request signal
Herrie (timers KBO to KBR)
Timer output forced stop request signal
(timers KBO to KB2)
INTR21/P11 - ) | ﬁ Digital Fge Timer restart request signal
». 1 | detector_| (timers KBO to KB2)

o e

Extemal interrupt control register (INTPCTL)

—OD—‘ ™ ge | o
B | oot | °
detector
External interrupt edge

enable register (EGP2, EGN2) B INTE21

/Oompardlor[) Comparator rising edge enable register (OMPEGF0) \
Comparator falling edge enable register (C(MPEGNOD)
CMPOSTEN
CMPOPIANIZIPZ2  ©
B INTOMPO
DA | 8
DA1| & Timer output forced stop request signal
DA2 (timers KBO to KB2)
QoMoD | COMOD
IQVIFDEN ‘ CODFS! | QODFSD l a1 l 0 ‘ QUOE ‘ QINV | |OV|WCNO |
Comparator 0 control register (COCTL) Comparator output
\ moenitor register (CMPMON) /
g
3 /Oomparalor 1 Digital Edge \ INTCMPI' .
CMPIPANH/ P24 3 . e |~ Timer restart request signal
1 (timer KB1)
5
1 — —— Timer output forced stop request signal
WCSELObit HH g (timer KBO)
L% J/ CMP2STEN
INTOVP2
(o o
CMP2P/ANIS/ P25 — +
5 B Digital Edge | Timer restart request signal
puEE % G2 EL (timer KB2)
ki_ Timer output forced stop request signal
(timers KBD, KB1)
/Oomparalor:s Digital Edge \ INTCMP3, .
CQMP3P/ANIB/P26 + |~ Timer restart request signal
— detector ;
5 (timer KBO)
K » —— Timer output forced stop request signal
& / (timer KB1)
/Oomparalom Digital Edge \
OMPAPIANITIF2T  ©) —_— * detector — INTOMP4
s
3 ~ ——+—= Timer output forced stop request signal
3 (timer KB2)
o 1#] Y.
3 ( Comparetors e B N
QVPSPIANIE/RDI/FE Q) 3 — detector o
)
E p ———+—= Timer output forced stop request signal
3 Y, (timer KB2)
OMPCOM/ (CMP3PYete/
ANI8/P147
Note
(CMPSHO
Comparator input switch
control register (CMPSEL)
Window comparator function
setting register (QMPWDC) Vs
AV ANINFP21
[ ) 1 I T | ! ! ! c]\jIPZ CM’PO
|OnVIE ‘mm ‘Onv!& ‘On\lFGi |CmVF& ‘CmVF& |CmVFGJ | |0/WS1 RS | ORE2 |M1 ‘OIPED | SN | STEN
‘Comparator intemal reference Comparator internal reference Peripheral function
voltage select register m (QmRYM) voltage control register (CVRCTL) switch register 0 (PFSELO)

Note 20-pin products only. ANI16/CMP3P/P26 is selected by default for 30- and 38-pin products.

Caution When INTP20, INTP21, and comparator are used as the timer KB forced output stop function 2 or timer KB
restart function, see 14. 5 Caution for Using Timer KB Simultaneous Operation Function.

Remark m=0to 2
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6. FEigure 14-12. Format of Peripheral Function Switch Reqister 0 (PESEL0)(p.538

Incorrect descriptions of the comparator and external interrupts are revised, and Notes are added.

old)

Figure 14-12. Format of Peripheral Function Switch Register 0 (PFSELO0)

Address: FO5C6H After reset: 00H R/W
Symbol 7 <6> <5> <4> 3 2 <1> <0>
PFSELO 0 CMP2STEN [CMPOSTEN| PNFEN ADTRG11 | ADTRG10 [ TMRSTEN1| TMRSTENO
CMP2STEN Comparator 2 detection interrupt (INTCMP2) switching
0 STOP.meode clear disabled
1 r | ing noi

CMPOSTEN Comparator 0 detection interrupt (INTCMPO) switching

PNFEN Use/Do not use external interrupt INTP20 noise filter
0 Use noise filter
1 Do not use noise filter
TMRSTEN1 External interrupt INTP21 function. select
0 External interrupt function (can be generated external interrupt, but cannot be used for

timer restart function)

TMRSTENO External interrupt INTP20 function select
0

Caution Comparator detection interrupt other than CMP0 and CMP2 cannot be used to clear the STOP mode.
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New)
Figure 14-12. Format of Peripheral Function Switch Register 0 (PFSELO0)
Address: FO5C6H After reset: 00H R/W
Symbol 7 <6> <5> <4> 3 2 <1> <0>
PFSELO 0 CMP2STEN |CMPOSTEN| PNFEN ADTRG11 | ADTRG10 | TMRSTEN1 | TMRSTENO

CMP2STEN Comparator 2 detection interrupt (INTCMP2) switching Note 1
0 Signal via digital edge detect circuit is selected. STOP mode release is disabled.
1 Forced output stop request signal is selected.

STOP mode release is enabled, but only when not using noise filter.

(Can be set when operating in low-power RTC mode (RTCLPC = 1 in the OSMC register)

CMPOSTEN Comparator 0 detection interrupt (INTCMPO) switching Note 1
0 Signal via digital edge detect circuit is selected. STOP mode release is disabled.
1 Forced output stop request signal is selected.

STOP mode release is enabled, but only when not using noise filter.

(Can be set when operating in low-power RTC mode (RTCLPC = 1 in the OSMC register)

PNFEN Use/Do not use external interrupt INTP20 noise filter
0 Use noise filter
1 Do not use noise filter
TMRSTEN1 External interrupt INTP21 function switching NOte 2
0 External interrupt function is selected. (STOP mode release is enabled, but cannot be used

for timer restart function)

1 Timer restart function is selected. (STOP mode release is disabled, but can be used for timer

restart function)

TMRSTENO External interrupt INTP20 function switching NOte 2

0 External interrupt function is selected. (STOP mode release is enabled, but cannot be used

for timer restart function)

1 Timer restart function/forced output stop function 2 is selected. (STOP mode release is

disabled, but can be used for timer restart function)

Notes 1. When the interrupt for CMPO and CMP2 is used, adopt a function used with the interrupt input signal.
When the CMP0O and CMP2 are used as a trigger of the timer KB forced output stop function, set CMPnSTEN =
1.
When the CMP2 is used as a trigger of the timer restart function for timer KB, set CMP2STEN = 0.
For details, see 14. 5 Caution for Using Timer KB Simultaneous Operation Function.
2. When INTP20 and INTP21 are used as a trigger of the timer KB forced output stop function 2 or timer restart
function, see 14. 5 Caution for Using Timer KB Simultaneous Operation Function.
Caution Comparator detection interrupt other than CMP0 and CMP2 cannot be used to clear the STOP mode.
Remark n=0,2
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7. 14.5 Caution for Using Timer KB Simultaneous Operation Function

As respects of INTP2m and comparator, Caution for Using Timer KB Simultaneous Operation Function is added.

old)

Date: Sep. 21, 2016

No applicable item
New)

14.5 Caution for Using Timer KB Simultaneous Operation Function

In addition to their use as an external interrupt input, the INTP2m pin output and the comparator output signal can be used as a
trigger for functions that operate simultaneously with timer KB, such as the forced output stop function and timer restart function.
The settings in peripheral function switch register 0 (PFSELOQ) and the edge selection registers must be specified according to
the function used. The width of the active signal required until each function starts operating differs.

When using INTP2m or the comparator output signal, refer to Tables 14-4 to 14-6 to specify the necessary register settings,

and configure external circuits so that the required active signal width is assured.

Table 14-4. Relationship of INTP2m function, register settings, and active signal width

Function

Peripheral enable

Edge setting

Necessary active signal width to operate each function

2 to 3 clocks Note4

register setting registers Interrupt Forced output stop Timer restart
External interrupt TMRSTENm =0 EGPn, EGNn To1 us - -
(STOP release is
enabled)
Forced output stop TMRSTENm =1 CEGPp, CEGNp 55 to 215 ns Note 3 + 55t0 215 ns -
Note 1 Note 2 2 to 3 CIOCkS Note 4 Note 3,5
Timer restart TMRSTENm = 1 CEGPp, CEGNp 55 to 215 ng Note 3 + - 55 to 215 ng Note 3 +

2 to 3 clocks Note 4 6

Figure 14-18. Generation Timing of Forced Output Stop Signal and Timer Restart Request Signal by INTP2m
INTP2m pin
P / Internal wait time (55 to 215 ng Nete3.5)
o
Forced output stop |

request signal Nete 1 ' Edge comfirming time (2 to 3 clocks Note 4. 6)
Timer restart |
request signal, i
Interrupt request signal !

Notes 1. Only INTP20 can be used as a trigger for forced output stop function 2.

2. The active level of INTP20 (used for forced output stop function 2) is high. Edge selection is only applied to
detection of an interrupt signal.

3. 5to 15 ns when noise filtering on INTP20 is disabled (PNFEN = 1)

4. For feik or fpLL (when PLLON = 1)

5. An additional output delay time (10 to 40 ns) is required from when forced output stop function 2 starts operating
to when the level of the timer KB output changes.

Notes 6. Until the timer restart function starts operating, an additional clock cycle is required after the timer restart request
signal is received, and an additional output delay time (10 to 40 ns) is required until the level of the timer KB
output changes.

Remark m=0,1 n=20,21 p=7,6
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Table 14-5. Relationship of comparator 0 and 2 functions, register settings, and active signal width

Function

Peripheral enable

register setting

Edge setting

Necessary active signal width to operate each function

registers

Interrupt

Forced output stop

Timer restart

External interrupt
(STOP release is

enabled Note )

CMPNSTEN =1

Rising edge only

Note 2

To 150 ng Note3

External interrupt
(STOP release is
disabled)

CMPNnSTEN =0

CEGPn, CEGNn

To 150 ng Note 3+

2 to 3 clocks Nete 4.

Forced output stop

CMPNSTEN =1

Note 6

To 150 ng Noe3

To 150 nghote 3.7

Timer restart

CMPNnSTEN =0

CEGPn, CEGNn

To 150 ng Noe 3 +

2 to 3 clocks Nete 4.5

To 150 ns Nete 3+

2 to 3 clocks Nete 4.

Figure 14-19. Generation Timing of Forced Output Stop Request Signal by Comparator 0 and 2 (CMPnSTEN = 1)

CMPnP pin Comparator respondence time

(to 150 ng Nete3)

_L_J/

Forced output stop '
request signal, i
Interrupt request signal !

Figure 14-20. Generation Timing of Timer Restart Request Signal by Comparator 0 and 2 (CMPnSTEN = 0)

Notes 1.

Notes 5.

CMPNP pin

Comparator respondence time
(to 150 ng Nete 3)

_f

Edge comfirming time
(’/ (2 to 3 clocksNete4.5)

Comparator output signal

Timer restart
request signal,
Interrupt request signal

When noise filtering is set to "0, 0" by using the CnDFS1 and CnDFSO0 bits in the comparator n control register
(CnCTL)

To change the level of the edge direction, invert the comparator output signal by using the CnINV bit in the
comparator n control register (CnCTL).

This is the time required when noise filtering is set to "0, 0" by using the CnDFS1 and CnDFSO bits in the
comparator n control register (CnCTL).

If a setting other than "0, 0" is specified, the specified noise elimination width is added.

For feik or fr (when PLLON = 1)

Until the timer restart function starts operating, an additional clock cycle is required after the timer restart request
signal is received, and an additional output delay time (10 to 40 ns) is required until the level of the timer KB
output changes.

The active level of INTP20 (used for forced output stop function 2) is high.

An additional output delay time (10 to 40 ns) is required from when forced output stop function 2 starts operating
to when the level of the timer KB output changes.

Remark n=0,2
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Table 14-6. Relationship of comparator 1, 3, 4, and 5 functions, register settings, and active signal width

Function

Peripheral enable

register setting

Edge setting

registers

Necessary active signal width to operate each function

Interrupt

Forced output stop

Timer restart

External interrupt
(STOP release is
disabled)

CEGPn, CEGNn

To 150 ng Nete ! +

2 to 3 clocks Note2 3

Forced output stop

Note 4

To 150 ngNete 2 +

2 to 3 clocks Note 3. 4

To 150 ng Note 2.5

Timer restart Not¢

CEGPn, CEGNn

To 150 ngNete 2 +

2 to 3 clocks Note 3. 4

To 150 ng Nete 2.+

2 to 3 clocks Note3:4

Figure 14-21. Generation Timing of Forced Output Stop Request Signal and Timer Restart Request Signal by
Comparator 1, 3,4, and 5
CMPnNP pin
Comparator respondence time
— T (to 150 ns Nete )
P
Forced output stop E
request signal 1 Edge comfirming time
—_— ' 2 to 3 clocksNete 2.3
. / (2 to 3 clocks )
Timer restart |
request signal Note s, i
Interrupt request signal !
Notes 1. When noise filtering is set to "0, 0" by using the CnDFS1 and CnDFSO0 bits in the comparator n control register

(CnCTL). If a setting other than "0, 0" is specified, the specified noise elimination width is added.

2. For fowk or fpLL (when PLLON = 1)

3. Until the timer restart function starts operating, an additional clock cycle is required after the timer restart request
signal is received, and an additional output delay time (10 to 40 ns) is required until the level of the timer KB
output changes.

4. The active level of INTP20 (used for forced output stop function 2) is high.

5. An additional output delay time (10 to 40 ns) is required from when forced output stop function 2 starts operating
to when the level of the timer KB output changes.

6. The timer restart function can be used for comparator 1 and 3 only .

Remark n=1,3t05
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8. Timing Chart of SNOOZE Mode Operation (p.666, 667, 669)

The content of No.8 will be corrected at No.69, 70 and 71. Please see the renewed content.

9. Table 20-1. Interrupt Source List (2/3)(p.898)

Note for the interrupt source list is added.

Old):
Notes 1. The default priority determines the sequence of interrupts if two or more maskable interrupts occur
simultaneously. Zero indicates the highest priority and 40 indicates the lowest priority.
2. Basic configuration types (A) to (D) correspond to (A) to (D) in Figure 20-1.
~INTCMP1, INTCMP3, INTCMP4, and INTCMP nnot be used to clear the STOP mode.

New):
Notes 1. The default priority determines the sequence of interrupts if two or more maskable interrupts occur
simultaneously. Zero indicates the highest priority and 40 indicates the lowest priority.
2. Basic configuration types (A) to (D) correspond to (A) to (D) in Figure 20-1.
3. INTCMP1, INTCMP3, INTCMP4, and INTCMP5 cannot be used to clear the STOP mode.
About interrupt generation timing, see 14. 5 Caution for Using Timer KB Simultaneous Operation Function.
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10. Figure 20-1. Basi nfiquration of Interr Function(p.

Incorrect the basic configuration of interrupt function is revised.

old)

(B) External maskable interrupt (INTPn, INTCMPm)

g Internal bus
i ‘ ‘
External interrupt edge
enable register MK IE PR1| PRO ISP1] ISPO
(EGP, EGN)
L1 ;_l
iori Vector table
INTPn, _.| Edge IF ) Priority controller
INTCMPm pin input | _detector address generator|

Remark

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

Interrupt request flag
Interrupt enable flag
In-service priority flag 0
In-service priority flag 1
Interrupt mask flag
Priority specification flag 0
Priority specification flag 1

20-pin: n=0,20,21,22,m=0to 3
30-pin: n=0,4,11,20t023,m=0to 5
38-pin: n=0,3,4,9t011,20t023,m=0to 5

Standby release

RENESAS
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New)

(B) External maskable interrupt (INTPnNote, INTCMPmNote)

Date: Sep. 21, 2016

)

Internal bus

L

External interrupt edge
enable register
(EGP, EGN)Note

0

ISP1

ISPO

._Ji

INTPnNOt Ed

Note —=|  —09€
INTCMPmote detectorNote o
pin input

Priority controller

E PR1 | PR
\_‘ - ;ﬁ

Vector table

address generator|

Standby release
signal

Note According to setting for using of the timer KB simultaneous function (the timer KB forced output stop function and
timer restart function), the interrupt signal pass and the interrupt generation timing and the edge enable register for
INTP20 and INTP21 and INTCMPm vary. For details, see 14. 5 Caution for Using Timer KB Simultaneous

Operation Function.

IF: Interrupt request flag

IE: Interrupt enable flag

ISPO: In-service priority flag 0
ISP1: In-service priority flag 1
MK: Interrupt mask flag

PRO: Priority specification flag 0
PR1: Priority specification flag 1

Remark 20-pin: n=0,20,21,22,m=0to 3

30-pin: n=0,4,11,20t023,m=0to 5
38-pin: n=0,3,4,9t011,20t023,m=0t0 5

(c) 2016. Renesas Electronics Corporation. All rights reserved.
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21-1. ratin in HALT M
Incorrect description about the comparator operation in HALT mode is revised.
Old)
HALT Mode Setting When HALT Instruction Is Executed While CPU |s Operating on Subsystem Clock
Item When CPU |s Operating on XT1 Clock (fxr) When CPU |s Operating on External
Subsystem Clock (fexs)
System clock Clock supply to the CPU is stopped
Main system clock | fiH Operation disabled
fx
fex
Subsystem clock | fxr Operation continues (cannot be stopped) Cannot operate
fexs Cannot operate Operation continues (cannot be stopped)
fiL Set by bits 0 (WDSTBYON) and 4 (WDTON) of option byte (000COH), and WUTMMCKO bit of
operation speed mode control register (OSMC)
¢ WUTMMCKO = 1: Oscillates
o WUTMMCKO = 0 and WDTON = 0: Stops
¢ WUTMMCKO = 0, WDTON = 1, and WDSTBYON = 1: Oscillates
¢ WUTMMCKO = 0, WDTON = 1, and WDSTBYON = 0: Stops
CPU Operation stopped

Code flash memory

Data flash memory

RAM

Port (latch) Status before HALT mode was set is retained

Timer array unit Operable when the RTCLPC bit is O (operation is disabled when the RTCLPC bit is not 0).

Timer KBO to KB2

Timer KCO

Real-time clock (RTC) Operable

12-bit interval timer

Watchdog timer See CHAPTER 11 WATCHDOG TIMER

A/D converter Operation disabled

Programmable gain amplifier Operable (However, this is not used, since the operation has been disabled for the A/D

converter that is the destination for input of the PGA output signal)

Comparator rabl int -Con i m PC=1int i i
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New)

Date: Sep. 21, 2016

HALT Mode Setting When HALT Instruction Is Executed While CPU Is Operating on Subsystem Clock

Item

When CPU Is Operating on XT1 Clock (fxr) When CPU |s Operating on External

Subsystem Clock (fexs)

System clock

Clock supply to the CPU is stopped

Main system clock | fix

fx

fex

Operation disabled

Subsystem clock | fxr

Operation continues (cannot be stopped) Cannot operate

fexs Cannot operate Operation continues (cannot be stopped)
fiL Set by bits 0 (WDSTBYON) and 4 (WDTON) of option byte (000COH), and WUTMMCKO bit of
operation speed mode control register (OSMC)
¢ WUTMMCKO = 1: Oscillates
o WUTMMCKO = 0 and WDTON = 0: Stops
¢ WUTMMCKO = 0, WDTON = 1, and WDSTBYON = 1: Oscillates
¢ WUTMMCKO = 0, WDTON = 1, and WDSTBYON = 0: Stops
CPU Operation stopped

Code flash memory

Data flash memory

RAM

Port (latch)

Status before HALT mode was set is retained

Timer array unit

Timer KBO to KB2

Timer KCO

Operable when the RTCLPC bit is O (operation is disabled when the RTCLPC bit is not 0).

Real-time clock (RTC)

12-bit interval timer

Operable

Watchdog timer

See CHAPTER 11 WATCHDOG TIMER

A/D converter

Operation disabled

Programmable gain amplifier

Operable (However, this is not used, since the operation has been disabled for the A/D
converter that is the destination for input of the PGA output signal)

Comparator

Only CMPO and CMP2 are operable. (When in the low-consumption RTC mode (RTCLPC = 1
in the OSMC register), CMPn can be used only when the STOP mode cancel is set
(CMPNnSTEN = 1 in the PFSELO register) by the comparator interrupt detection and the noise
filter is not used. (n =0, 2))

(c) 2016. Renesas Electronics Corporation. All rights reserved.
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Table 21-2. Operating Statuses in STOP Mode(p.936

Incorrect description about the comparator operation in STOP mode is revised.

old)
STOP Mode Setting When STOP Instruction Is Executed While CPU Is Operating on Main System Clock
When CPU Is Operating on When CPU Is Operating on When CPU Is Operating on
High-speed On-chip Oscillator X1 Clock (fx) External Main System Clock
Item Clock (fin) (fex)
System clock Clock supply to the CPU is stopped
Main system clock | fin Stopped
fx
fex
Subsystem clock | fxr Status before STOP mode was set is retained
fexs
fiL Set by bits 0 (WDSTBYON) and 4 (WDTON) of option byte (000COH), and WUTMMCKO bit of
operation speed mode control register (OSMC)
¢ WUTMMCKO = 1: Oscillates
¢ WUTMMCKO = 0 and WDTON = 0: Stops
¢ WUTMMCKO =0, WDTON = 1, and WDSTBYON = 1: Oscillates
¢ WUTMMCKO =0, WDTON = 1, and WDSTBYON = 0: Stops
CPU Operation stopped
Code flash memory
Data flash memory
RAM
Port (latch) Status before STOP mode was set is retained
Timer array unit Operation disabled
Timer KBO to KB2
Timer KCO
Real-time clock (RTC) Operable
12-bit interval timer
Watchdog timer See CHAPTER 11 WATCHDOG TIMER
A/D converter Wakeup operation is enabled (switching to the SNOOZE mode)
Programmable gain amplifier Operable
Comparator
(Omitted)
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New)

STOP Mode Setting When STOP Instruction Is Executed While CPU Is Operating on Main System Clock
When CPU Is Operating on When CPU Is Operating on When CPU Is Operating on
High-speed On-chip Oscillator X1 Clock (fx) External Main System Clock
Item Clock (fiH) (fex)
System clock Clock supply to the CPU is stopped
Main system clock | fin Stopped
fx
fex
Subsystem clock | fxr Status before STOP mode was set is retained
fexs
fiL Set by bits 0 (WDSTBYON) and 4 (WDTON) of option byte (000COH), and WUTMMCKO bit of
operation speed mode control register (OSMC)
¢ WUTMMCKO = 1: Oscillates
¢ WUTMMCKO = 0 and WDTON = 0: Stops
¢ WUTMMCKO =0, WDTON = 1, and WDSTBYON = 1: Oscillates
¢ WUTMMCKO =0, WDTON = 1, and WDSTBYON = 0: Stops
CPU Operation stopped
Code flash memory
Data flash memory
RAM
Port (latch) Status before STOP mode was set is retained
Timer array unit Operation disabled
Timer KBO to KB2
Timer KCO
Real-time clock (RTC) Operable
12-bit interval timer
Watchdog timer See CHAPTER 11  WATCHDOG TIMER
A/D converter Wakeup operation is enabled (switching to the SNOOZE mode)
Programmable gain amplifier Operable
Comparator Only CMPO0 and CMP2 are operable when the STOP mode cancel is set (CMPnSTEN = 1 in the
PFSELDO register) by the comparator interrupt detection and the noise filter is not used. (n = 0,
2)
(Omitted)
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13. Table 21-3. Operating Statuses in SNOOZE Mode(p.942)

Incorrect description about the comparator operation in SNOOZE mode is revised.

Old)

STOP Mode Setting When Inputting CSIO0/UARTO Data Reception Signal or A/D Converter Timer Trigger Signal
Item While in STOP Mode

When CPU Is Operating on High-speed On-chip Oscillator Clock (fi)

System clock Clock supply to the CPU is stopped
Main system clock | fix Operation started
fx Stopped
fex
Subsystem clock | fxr Use of the status while in the STOP mode continues
fexs
fiL Set by bits 0 (WDSTBYON) and 4 (WDTON) of option byte (000COH), and WUTMMCKO bit of

operation speed mode control register (OSMC)

¢ WUTMMCKO = 1: Oscillates

¢ WUTMMCKO = 0 and WDTON = 0: Stops

¢ WUTMMCKO = 0, WDTON = 1, and WDSTBYON = 1: Oscillates
¢ WUTMMCKO = 0, WDTON = 1, and WDSTBYON = 0: Stops

CPU Operation stopped

Code flash memory

Data flash memory

RAM

Port (latch) Use of the status while in the STOP mode continues
Timer array unit Operation disabled

Timer KBO to KB2

Timer KCO

Real-time clock (RTC) Operable

12-bit interval timer

Watchdog timer See CHAPTER 11 WATCHDOG TIMER

A/D converter Operable

Programmable gain amplifier Operable

Comparator

(Omitted)
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New)
STOP Mode Setting | When Inputting CSI00/UARTO Data Reception Signal or A/D Converter Timer Trigger Signal
ltem While in STOP Mode
When CPU |s Operating on High-speed On-chip Oscillator Clock (fi)
System clock Clock supply to the CPU is stopped
Main system clock | fix Operation started
fx Stopped
fex
Subsystem clock | fxr Use of the status while in the STOP mode continues
fexs
fiL Set by bits 0 (WDSTBYON) and 4 (WDTON) of option byte (000COH), and WUTMMCKO bit of
operation speed mode control register (OSMC)
¢ WUTMMCKO = 1: Oscillates
¢ WUTMMCKO = 0 and WDTON = 0: Stops
¢ WUTMMCKO =0, WDTON = 1, and WDSTBYON = 1: Oscillates
¢ WUTMMCKO =0, WDTON = 1, and WDSTBYON = 0: Stops
CPU Operation stopped

Code flash memory

Data flash memory

RAM

Port (latch) Use of the status while in the STOP mode continues

Timer array unit Operation disabled

Timer KBO to KB2

Timer KCO

Real-time clock (RTC) Operable

12-bit interval timer

Watchdog timer See CHAPTER 11 WATCHDOG TIMER

A/D converter Operable

Programmable gain amplifier Operable

Comparator Only CMPO and CMP2 are operable when the STOP mode cancel is set (CMPnSTEN = 1 in the
PFSELDO register) by the comparator interrupt detection and the noise filter is not used. (n = 0,
2)

(Omitted)
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32.7 Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics(p.1100

Descriptions of the data memory STOP mode low supply voltage data retention characteristics are added.

old)

O .' AL . = =
(Ta = —40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Data retention supply voltage VbobrR 1.44Note 5.5 \%
Note The valu ends on the POR detection voltage. When the volta rops, th ta_is_retained befor POR reset. i
t i retai W r is_eff
) STOP mode Operation mode

l«—— Data retention mode ——

Vob

T VoDDR

STORP instruction execution

Standby release signal |
(interrupt request)

New)

32.7 RAM Data Retention Characteristics
(TA=—-40 to +105°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage VooprR 1.44Note 5.5 \%

Note The value depends on the POR detection voltage. When the voltage drops, the RAM data is retained before a POR
reset is effected, but RAM data is not retained when a POR reset is effected.
Caution When CPU is operated at the voltage of out of the operation voltage range, RAM data is not retained.
Therefore, set STOP mode before the supplied voltage is below the operation voltage range.

<—————————— STOP mode Operation mode

‘ RAM Data retention ﬂ
1
Voo f \ VDDDR

STOP instruction execution

Standby release signal
(interrupt request)

(c) 2016. Renesas Electronics Corporation. All rights reserved. Page 38 of 117
RENESAS



RENESAS TECHNICAL UPDATE TN-RL*-A024D/E Date: Sep. 21, 2016
33.7 Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics(p.1142

Descriptions of the data memory STOP mode low supply voltage data retention characteristics are added.

old)

. Data 0 >
(Ta = —40 to +125°C)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Data retention supply voltage VbobrR 1.47Note 5.5 \%
Note The valu ends on the POR detection_voltage. When the volta rops, th ta is retained befor: POR reset i
t i retai W r is_eff
) STOP mode Operation mode

l«—— Data retention mode ——

Vob

T VoDDR

STORP instruction execution

Standby release signal |
(interrupt request)

New)

33.7 RAM Data Retention Characteristics
(TA=—-40 to +125°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage VooprR 1.47Note 5.5 \%

Note The value depends on the POR detection voltage. When the voltage drops, the RAM data is retained before a POR
reset is effected, but RAM data is not retained when a POR reset is effected.
Caution When CPU is operated at the voltage of out of the operation voltage range, RAM data is not retained.
Therefore, set STOP mode before the supplied voltage is below the operation voltage range.

<—————————— STOP mode Operation mode

‘ RAM Data retention ﬂ
1
Voo f \ VDDDR

STOP instruction execution

Standby release signal
(interrupt request)
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34.3 38-pin Products(p.1147

Incorrect descriptions of the package code and dimensions are revised.

old)
JEITA Package Code REMNESAS Code Previous Code MASS (TYP) [g]
P-5S0OP38-6.1x12.3-0.65 PRSP0038JA-B P38MC-65-GAA-2 03
38 20 v

[N AR detail of fead end

U

—K (UNIT:mm )
ITEM DIMENSION S
A 12.3040.10
030
0.65 (T.P. )
030349
AT

T
S5

NOT E

Each lead centerline is located within 0.10 mm of its

0.12540.075
2.00 MAX .
1.7040.10
8.10+0.20
6.100.10
1.0040.20
015309
0902

true position (T.P.) at maximum material condition

—|l=|z(y M| g |Nn @

050
0.10
0.10
3°¥3]

0.25(T.P. )
0.60+0.15
0.25 MAX .
0.15 MAX .

Sl<|c|d|lw|=z|=|| =

© 2012 Renesas Electronics Corporation. All rights reserved
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New)

JEITA Package Code RENESAS Code

Previous Code

MASS (TYP) [g]

PRSP0038JA-A

P-SSOP38-0300-0.65

P38MC-65-2A4-2

03

38 20

[T

=

detail of lead end

Date: Sep. 21, 2016

\

| At

~— D[S M M)

NOTE

Each lead centerline is located within 0.10 mm of
its true position (T.P) at maximum material
condition.

(c) 2016. Renesas Electronics Corporation. All rights reserved.

© 2012 Renesas Electronics Corporation,

RENESAS

(UNIT:mm)

DIMENSIONS

A 12.30£0.10

0.30

0.65 (T.P.)

+0.08
0.32 T507

0.125+0.075

2.00 MAX.

1.70+0.10

8.10+0.20

6.10+0.10

1.00+0.20

+0.08
0.17 ~0.07

0.50

0.10

0.10

e

0.25(T.P.)

0.60+0.15

0.25 MAX.

S|<|c|d|w |ZIB|r| X |-|—|T|0|m|m| O |N|w

0.15 MAX.

All rights reserved

Page 41 of 117



RENESAS TECHNICAL UPDATE TN-RL*-A024D/E Date: Sep. 21, 2016

17. 1.3.1 20-pin products(p.4

Incorrect alternate-function pin is revised.

Old)
P21/ANI1/AVrerm Oe—»1 1 O 20 [=—=O P22/ANI2/CMPOP
P20/ANIO/AVRerp O~e——»1 2 19 [+—=0O P24/ANI4/CMP1P
P40/TOOLO O 3 18 +=—=O P25/ANI5/CMP2P
RESET O——=14 17 [+=—=O P147/CMPCOM/ANI18/(CMP3P)
P137/INTPO O—=5 16 [+—=O P10/TxD0/TKCOO00/INTP20/SCLAO/(DALITXD4)
P122/X2/EXCLK O——~16 15 f=—=0 RXDO/TKCO0 1/SRAAQ/TIOZ)M/(RALIE
P121/X1 O—{7 14 [=—=O P200/TKBOOQO/INTP22
REGC O 8 13 f=—=O P201/TKBOO1
Vss O——9 12 f=—=0O P202/TKBO10/(INTP21)
Voo O——10 11 |=—=O P203/TKBO11/TKCO02/(INTP20)
New)
P21/ANI1/AVRerM Q=—{1 O 20 |=—=O P22/ANI2/CMPQP
P20/ANIO/AVrerr Qe——»]2 19 [*—O P24/ANI4/CMP1P
P40/TOOLO0 O=——+{3 18 |=—0 P25/ANI5/CMP2P
RESET O——={4 17 [=—=0 P147/CMPCOM/ANI18/(CMP3P)
P137/INTPO O——|5 16 [+—=O P10/TxD0/TKCOO00/INTP20/SCLAO/(DALITxD4)
P122/X2/EXCLK O——~6 15 [=——0 P11/RxD0/TKCO01/INTP21/SDAAO/(TI07)/(DALIRXD4)/(TxRx4)/(INTPO)
P121/X1 O——={7 14 [=—O P200/TKBOGO/INTP22
REGCO——8 13 |=——=0 P201/TKBOO1
Vss O——19 12 J=——=0 P202/TKBO10/(INTP21)
Voo O——10 11 J=——0 P203/TKBO11/TKCO02/(INTP20)
(c) 2016. Renesas Electronics Corporation. All rights reserved. Page 42 of 117
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18. 1.3.2 30-pin products(p.5)

Incorrect alternate-function pin is revised.

old)
P20/ANIO/AVeere O=—1 1 O 30 [=—=O P21/ANI1/AVrerm
P03/RxD1/CMP5P/ANI16 O=—=12 29 [~—0O P22/ANI2/CMPOP
P02/TxD1/ANI17 O=—=13 28 [+—=CO P24/ANI4/CMP1P
P120/ANI19 O~—»14 27 =—=0O P25/ANI5/CMP2P
P40/TOOLO O=—=15 26 [=—=O P26/ANI6/CMP3P
RESET O——=16 25 [=—=O P27/ANI7/CMP4P
P137/INTPOO——=17 24 =—=0 P147/CMPCOM/ANI18
P122/X2/EXCLKO——1 8 23 [=—=0O P10/TxD0/TKCO00/INTP20/SCLAO/(DALITXD4)
P121/X10 9 2~—=0PN COO1ANTP21 0 LIRXD4)/(TX
REGCO— 10 21 [=—=0O P200/TKBOOO/INTP22
Vss O——— 11 20 |[=—O P201/TKBOO1
Voo O 12 19 |=—=O P202/TKBO10/(INTP21)
P31/TI03/TO03/INTP4 O~=—=1 13 18 [«=—O P203/TKBO11/TKCO02/(INTP20)
P77/INTP11 O=~—=114 17 |=—=O P204/TKBO20/TKCO03
P206/TKCO05/DALIRXD4/TxRx4/INTP23 O~—1 15 16 [=—=0O P205/TKBO21/TKCO04/DALITXD4
New)
P20/ANIO/AVrerr O=—{1 O 30 J*=——=0 P21/ANI1/AVrerm
P03/RxD1/CMP5P/ANI16 O=—2 29 |=—0O P22/ANI2/CMPOP
P02/TxD1/ANI17 O=—={3 28 *—0 P24/ANI4/CMP1P
P120/ANI19 O=~—={4 27 |=—=0 P25/ANI5/CMP2P
P40/TOOLO O=—|5 26 |=—0O P26/ANI6/CMP3P
RESET O——{6 25 =—=0 P27/ANI7/CMP4P
P137/INTPO O——={7 24 [«=—0O P147/CMPCOM/ANI18
P122/X2/EXCLK O———{8 23 =—0 P10/TxD0/TKCO00/INTP20/SCLAO/(DALITxD4)
P121/X1 O——9 22 [=—=0O P11/RxD0/TKCO01/INTP21/SDAAOQ/(TI07)/(DALIRxD4)/(TxRx4)/(INTPO)
REGC O——10 21 |=—O P200/TKBOOO/INTP22
Vss O——— 11 20 |=—=O P201/TKBOO1
Voo O——{12 19 =—=0 P202/TKBO10/(INTP21)
P31/TI03/TO03/INTP4 O=—»{13 18 f=——=0 P203/TKBQ11/TKCO02/(INTP20)
P77/INTP11 O=~—+14 17 |«——=O P204/TKBO20/TKCO03
P206/TKCO05/DALIRXD4/TxRx4/INTP23 O~—+{15 16 f~——O P205/TKBO21/TKCO04/DALITxD4
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19. 1.3.3 38-pin products(p.6)

Incorrect alternate-function pin is revised.

old)

O

P20/ANIO/AVrere O=—
PO3/RxD1/CMP5P/ANIT6 O~—n
PO2/TXD1/ANI17 O=—n
P120/ANIT9 O=—+]
P40/TOOL0 O=——"

RESET O——
P124/XT2/EXCLKS O—=
P123/XT1 O—=

P137/INTPO O——=9 VRXDO/TK
P122/X2/EXCLK O——>110 29/~—=0 P12/SCK00/(TKCOO3)

38 =—=0O P21/ANI1/AVremm

37| =—>=0O P22/ANI2/CMPOP

36 «=—=O P24/ANI4/CMP1P

35=—=0 P25/ANI5/CMP2P

34~—=0O P26/ANI6/CMP3P

33|=—=0O P27/ANI7/CMP4P

32|=—=0 P147/CMPCOM/ANI18

3f=—=0 P10/SOOO/TxDO/TKCOOO/INTP20/SCLAO/(DALITxD4)

O NGOV hAh WN =

P121/X1 O—= 11 28 =—=0O P200/TKBOOO/INTP22
REGC O—12 27 =—=0O P201/TKBOO1
Vss O—13 26 =—=0O P202/TKBO10/(INTP21)
Voo O—14 25 =—=0O P203/TKBO11/TKCO02/(INTP20)
P31/TI03/TO03/INTP4 O=—=15 24 |=—0O P204/TKBO20/TKCO03
P77/INTP11 O=~—16 23 =—=0O P205/TKBO21/TKCO04/DALITxD4
P76/INTP10 O=—=117 22 =—=0 P206/TKCO05/DALIRXD4/TXRx4/INTP23
P75/INTP9 O=—118 21 «=—=0O P30/INTP3/RTC1HZ
PO6/TI06/TO06 O=—=19 20 =—=0O P05/TI05/TO05
New)
P20/ANIO/AVRerr O=—11 O 38 [+=——=0O P21/ANI1/AViem
P03/RxD1/CMP5P/ANIT6 O~—2 37 |=—=0O P22/ANI2/CMPOP
P02/TxD1/ANI17 O=~—>3 36 [*—=O P24/ANI4/CMP1P
P120/ANI19 O=—+]4 35 f=—=0O P25/ANI5/CMP2P
P40/TOOL0 O=~—+5 34 |=—=0O P26/ANI6/CMP3P
RESET O—|6 33 =—=O P27/ANI7/CMP4P
P124/XT2/EXCLKS O——|7 32 [=—=0O P147/CMPCOM/ANI18
P123/XT1 O—|8 31 =—=O P10/5000/TxD0/TKCO00/INTP20/SCLAO/(DALITXD4)
P137/INTPO O——=9 30 =—=O P11/SI00/RxD0/TKCO01/INTP21/SDAAO/(TI07)/(DALIRXD4)/(TxRx4)/(INTPO)
P122/X2/EXCLK O—]10 29 [=—=0O P12/SCK00/(TKCO03)
P121/X1 O—11 28 [=—=0O P200/TKBOOO/INTP22
REGC O———12 27 =—=0O P201/TKBOO1
Vss O—113 26 [=—=0O P202/TKBO10/(INTP21)
Voo O——114 25 [=—=O P203/TKBO11/TKCO02/(INTP20)
P31/TI03/TO03/INTP4 O=<~—>15 24 =—=0 P204/TKBO20/TKCO03
P77/INTP11 O=—]16 23 [=—=O P205/TKBO21/TKCO04/DALITXD4
P76/INTP10 O=—]17 22 [=—0O P206/TKCO05/DALIRxD4/TXRx4/INTP23
P75/INTP9 O=—+{18 21 [=—=0O P30/INTP3/RTC1HZ
P06/TI06/TO06 O=—=19 20 [=—=O P05/TI05/TO05
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20. Figure 13-1. Block Diagram of Operational Amplifier(p.516

Incorrect block diagram is revised.
Old)

Operational amplifier

ANIGICMP3PIP26  ©
ANI18/(CVP3PY CMPCOM/P147Nt® @

Selector

;
i

]
ANIZ/CMPOPIFZ2 - @ ﬁ[\
ANK/OMPIFIP24 @ B
© ] PGA . To A/D converter
ANISICMP2FYF25 % I+/’/ (analog input channel: PGAOUT)
ANI7/CMP4APIF2T  ©—=
ANIE/OMPSP @ |
rRDVPO3 L4 TTTTTTTTTTmTmEompTTmTmATTETTTT
Note
IOMPSEL0 PGAINS? |PGAINST |PGAINSD PGARN PGAVGT PGAVAD
Comparator input switch ﬁogﬁ]ngﬂeggampliﬁa Programmable gain amplifier
control register (CMPSHL) {} regi stor (PGAINS) control register (PGACTL)
8 Internal bus R

New)

Operational amplifier

ANI2/CMPOP/P22 ©—=
ANI4/CMP1P/P24 ©—=
ANI5/CMP2P/P25 ©—
ANI6/CMP3P/P26 ©—
ANI7/CMP4P/P27 ©—=
ANI6/CMP5P/RxD1/P03 ©—»=
ANI8/(CMP3P)/CMPCOM/P147 ©@—=L__1  ~~"~~"-=~--=~-===-fF====="q=====--

To A/D converter
(analog input channel: PGAOUT)

Selector

;
I

—
[

T 1 [ 1

PGAINS2 | PGAINS1 | PGAINSO PGAEN |PGAVG1|PGAVGO
/ Programmable gain amplifier . .
. Programmable gain amplifier
\} input channel select control register (PGACTL)
register (PGAINS)

8 Internal bus 8
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21. 13.3.3 Programmable gain amplifier input channel select register (PGAINS)(p.519)

Incorrect description of programmable gain amplifier input channel select register (PGAINS) is revised.

Old)
Figure 13-4. Format of Programmable Gain Amplifier Input Channel Select Register (PGAINS)
Address: FO551H After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
PGAINS 0 0 0 0 0 PGAINS2 | PGAINS1 | PGAINSO
PGAINS2 PGAINS1 PGAINSO Analog input channel for input to programmable gain amplifier
0 0 0 ANI2/CMPOP
0 0 1 ANI4/CMP 1P
0 1 0 ANI5/CMP2P
0 1 1 ANI6/CMP3P_or ANI18/(CMP3P)t
1 0 0 ANI7/CMP4P
1 0 1 ANI16/CMP5P
Other than above Setting prohibited

Note Selected by the comparator input switch control register (CMPSEL) (20-pin products only)

Caution  Set the PGAINS register during stop operation of the programmable gain amplifier (PGAEN = 0).

New)
Figure 13-4. Format of Programmable Gain Amplifier Input Channel Select Register (PGAINS)
Address: F0551H After reset: 00H RW
Symbol 7 6 5 4 3 2 1 0
PGAINS 0 0 0 0 0 PGAINS2 PGAINS1 PGAINSO
PGAINS2 PGAINS1 PGAINSO Analog input channel for input to programmable gain amplifier
0 0 0 ANI2/CMPOP
0 0 1 ANI4/CMP1P
0 1 0 ANI5/CMP2P
0 1 1 ANI6/CMP3P
1 0 0 ANI7/CMP4P
1 0 1 ANI16/CMP5P
1 1 0 ANI18/CMPCOM/(CMP3P Nete)
Other than above Setting prohibited

Note Selected by the comparator input switch control register (CMPSEL) (20-pin products only)

Caution  Set the PGAINS register during stop operation of the programmable gain amplifier (PGAEN = 0).
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22, Pr ion r rding th f REAL-TIME CLOCK(p.427

RWAIT bit is bit O of Real-time Clock Control Register 1 (RTCC1).
For the description of RWAIT bit, it'll add the following Notel and Note2, because after setting to RWAIT = 1,
the time required to until RWST = 1 might be longer than one clock time of the operation clock (frrc).

RWAIT Wait control of real-time clock
0 Sets counter operation.
1 Stops SEC to YEAR counters. Mode to read or write counter value

This bit controls the operation of the counter.

Be sure to write “1” to it to read or write the counter value.

As the internal counter (16 bits) is continuing to run, complete reading or writing within one second and turn back
to 0.

When RWAIT = 1, it takes up to 1 operating clock (frrc) until the counter value can be read or written (RWST = 1).

Notes1,2

When the internal counter (16 bits) overflowed while RWAIT = 1, it keeps the event of overflow until RWAIT = 0,
then counts up.

However, when it wrote a value to second count register, it will not keep the overflow event.

Notel. When setting RWAIT=1 during 1 operating clock (frrc), after setting RTCE=1, it may take two clock time
of the operation clock (frrc), until RWST bit is set to "1".
Note2. When setting RWAIT=1 during 1 operating clock (frrc), after returning from a stand-by (HALT mode,
STOP mode and SNOOZE mode), it may take two clock time of the operation clock (frrc), until RWST bit
is set to "1".
(c) 2016. Renesas Electronics Corporation. All rights reserved. Page 47 of 117
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23. 2.4 Block Diagrams of Pins

NEW)

2.4 Block Diagrams of Pins
Figures 2-1 to 2-12 show the block diagrams of the pins described in 2.1.1 20-pin products to 2.1.3 38-pin products.

Figure 2-1. Pin Block Diagram for Pin Type 2-1-1

RESET «—o-<} T © RESET

Figure 2-2. Pin Block Diagram for Pin Type 2-1-2

P
Alternate
function

W

>

— RD

[

s

-

% - & o@ o@ @ Pmn
o™

Remark For alternate functions, see 2.1 Port Function.

Page 48 of 117

(c) 2016. Renesas Electronics Corporation. All rights reserved.

RENESAS



RENESAS TECHNICAL UPDATE TN-RL*-A024D/E Date: Sep. 21, 2016

Figure 2-3. Pin Block Diagram for Pin Type 2-2-1

Clock generator  «
CMC
OSCSEL/
OSCSELS
RD Alternate R
function l
B $ q Dq of T @ P122X2/(EXCLEK/Altemate function

P124/XT2EXCLKS/Alternate function
CMC DC

Internal bus

EXCLK, OSCSEL/
EXCLKS, OSCSELS

A\

RD Altemate
function

- CL <| oﬂ o I ©P121fx1m.|tematefunction
P123/XT1/Alemate function

Remark For alternate functions, see 2.1 Port Function.
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Figure 2-4. Pin Block Diagram for Pin Type 4-3-1

e
WRaDPC 0: Analog input
/I\ ADPC 1: Digital /O
- MADPCS to ADPCO
RD R
E i 1
©
W £
: 3 |
= | WReoRT Voo
c .
@ ‘:JD | Output latch
IS (Pmn) * Do—l P-ch
WRPM —O Pmn
. L M-ch
KI\ PM register 3)—« ©
= (PMmn) <
Vss
- P-ch
[ A/D converter '
T MN-ch
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Figure 2-5. Pin Block Diagram for Pin Type 4-18-1

[ ]
WRaoec 0: Analog input
AJ_’ 1: Digital VO
. ADPC *

L

RDrorT
L < d _

WReoRT Voo
Output latch j_

.
(Pmn) L ap_ch
g : ‘
a Pmn
L]
E WReM — B 3} J
= register
- S (PMmn) G 97_
Wes
| P<h
'
A/D converter % i y
[ N-ch
Comparator input »
— PGA input
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Figure 2-6. Pin Block Diagram for Pin Type 7-1-1

Voo

,L . PU register
= (PUmn) mD: > P-ch

Alternate
function

Selector

WRPORT
Voo

4\ Output latch
=L ) T

'D—l P-ch
. |PMregister ‘D:::—I N-ch
RN

(PMmn)

Internal bus

Vss

Alternate function
(SALY

Alternate function|
(other than SAU)

Remarks 1. For alternate functions, see 2.1 Port Function.
2, SAU: Serial array unit
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Figure 2-7. Pin Block Diagram for Pin Type 7-1-2

~"7 WRpU Voo
,fL PU register
S S —d » |
Altemate
function
RD
- | b @—u
o]
& 1|
- @
o
m i
wh WRPORT
= [ Voo
o s Qutput latch
= = (Pmn)
=
WREM —0O Pmn
e PM register ADD—l N-ch
O— (PMmn)
WRPomM
\Wss
Ay ,| POM register
e (POMmn)
Alternate function
(SAU)
Alternate function
(other than SAL)
L,

Remarks 1. For alternate functions, see 2.1 Port Function.
2, SAU: Serial array unit

Caution A through current may flow through if the pin is in the intermediate potential, because the input buffer is
also turned on when the pin is in N-ch open-drain output mode by port output mode register (POMXx).
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Internal bus

Altemate function

WRru

FU register
[, (PUmMnN)

Figure 2-8. Pin Block Diagram for Pin Type 7-1-6

Date: Sep. 21, 2016

Voo

d )O—l P-ch

Output latch
L (Pmn)

PM register
(PMmn)

. (POMmn)

POM register

Altemate function
(SAU)

Altemate function
(other than SAL)

Hi-Z controltote

Note P206 does not provide the Hi-Z control function.

Remarks 1.

2. SAU: Serial array unit

For alternate functions, see 2.1

Port Function.

Voo

P-ch

+—MN-ch

\ss

Pmn

Caution A through current may flow through if the pin is in the intermediate potential, because the input buffer is also turned
on when the pin is in N-ch open-drain output mode by port output mode register (POMx).
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Figure 2-9. Pin Block Diagram for Pin Type 7-3-1

~"7  WRpU Voo
xJp,l .| PU register
-~ (PUmn) ﬂ o | Pen
WRPMC
'/B . PMC register
b (PMCmn)
Alternate .
function
g RD
0 (L 5 * - !
TCU —O -1 E
5 ~ 3|
E 4
WRPORT
¥ Voo
r‘\. | Output latch
-~ (Pmn) | )j >
P—<h
WRPM O Pmn
,;L .| PM register N-ch
~ (PMmn)
Vss
Alternate function
(SAU)
Alternate function
(other than SAU)
L P-ch
A/D converter
T M-ch
V/‘\
Remarks 1. For alternate functions, see 2.1 Port Function.

2. SAU: Serial array unit
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Figure 2-10. Pin Block Diagram for Pin Type 7-3-2

Altemate functionps

WRru

A PU register
[N {(PUmn)

=

s

g

&

eXe!

o
(%]
=

PMC register

® (PMCmn)
RDrort

0
e
WRerorT
= /|\ Output latch Voo
ﬂ LY T Ll
i TS
c |
5 oiij)&{ P-ch
E —O
(©) Pmn
WRem
A | PMregister 4D—< +N-ch
" (PMmn)
WRrom Vss
A~ | POM register
S (POMmn)
Altemate function
(SAU)
JAltemate function
(other than SAU)
| _P-ch
AJD converter ‘i
[ N-ch
T
Remarks 1. For alternate functions, see 2.1 Port Function.

2, SAU: Serial array unit

Caution A through current may flow through if the pin is in the intermediate potential, because the input buffer is also turned
on when the pin is in N-ch open-drain output mode by port output mode register (POMx).
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Figure 2-11. Pin Block Diagram for Pin Type 7-9-1

Altemate function

WRru Voo

P PU register

< (PUMN) ——4d ) > P-cn
WRrnc B

]L PMC register é

,r (PMCmn)

RDeort ,/’I

5)

"~
F 3
WRrorT
g
o “ Output latch Voo
e 1>
@ -
£ o4 erppe
{© Pmn
WRAm a
PM register AD_"—C'D_l ch
k (PMmn)
Vss
Alternate function
(SAL)
Alternate fundtion
(other than SAU)
| P-ch
AJD converter t
[ N-ch
Comparator
o
Remarks 1. For alternate functions, see 2.1 Port Function.
2. SAU: Serial array unit
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Figure 2-12. Pin Block Diagram for Pin Type 8-1-2

[ ——
ltemate function
WReru oo
{,L .| PUregister
L (PUmn) s :]O
WRermM é
A | PlIMregister
[ (PIMmn)
RDrort
C—e
T v/
A 1
)
2
— 0
& | WRrorT
E A
= .r’}\ Qutput latch
st (Pmn)
B O
—
WRem ~
o
A o PM register | I's
T (FMmn) 7
WRrom Vsg
Ay o POMregister
T (POMmnN)
lAltermnate function
(SAU)
Altemate function
(other than SAU)
.
Remarks 1. For alternate functions, see 2.1 Port Function.

2. SAU: Serial array unit

Caution 1. A through current may flow through if the pin is in the intermediate potential, because the input buffer is also
turned on when the pin is in N-ch open-drain output mode by port output mode register (POMXx).

2.Because of TTL input buffer structure, if the port input mode register (PIMx) is set in TTL input buffer, a through
current may flow through in the case of high level input. It is recommended to input a low level to prevent a

through current.
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Figure 2-13. Pin Block Diagram for Pin Type 8-18-1

lAlternate function

WRru
,L .| PU register Voo
T (PUmn) A
D E
—(
WRemc |
A PMC reqister
7| (PMCmn) %
WRem
/~|-\ .| PIM register
ST (PIMmn)
RDrort o
o
P
E 7 p—
= TTL
(l\ Output latch Voo
T em B
i g P-ch
—O
@ Pmn
WReM IS
A | PMregister AD—«—Q
. (PMmn)
WRrom
A~ | POMregister
T (POMmn)
P-ch
'
Altemate function A/D comerier 4 i
(SAU) T N-ch
Altemate function Comparator input
(other than SAU)
- PGA input -
Remarks 1. For alternate functions, see 2.1 Port Function.

2. SAU: Serial array unit
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24. 5.6 Controlling Clock
6.1 Example of ing hi

old)

After a reset release, the CPU/peripheral hardware clock (fck) always starts operating
with the high-speed on-chip oscillator clock. The frequency of the high-speed on-chip
oscillator can be selected from 32, 24, 16, 12, 8, 4, and 1 MHz by using FRQSELO to
FRQSEL3 of the option byte (000C2H). The frequency can be changed by using the
high-speed on-chip oscillator frequency select register (HOCODIV).

(omitted)
FRQSEL3 FRQSEL2 FRQSEL1 FRQSELO Frequency of the high-speed on-chip oscillator
1 0 0 0 32 MHz
0 0 0 0 24 MHz
1 0 0 1 16 MHz
0 0 0 1 12 MHz
1 0 1 0 8 MHz
1 0 1 1 4 MHz
1 1 0 1 1 MHz
Other than above Setting prohibited

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

After a reset release, the CPU/peripheral hardware clock (fck) always starts operating
with the high-speed on-chip oscillator clock. The frequency of the high-speed on-chip
oscillator can be selected from 32, 24, 16, 12, 8, 6, 4, 3, 2 and 1 MHz by using FRQSELO to
FRQSEL3 of the option byte (000C2H). The frequency can be changed by using the
high-speed on-chip oscillator frequency select register (HOCODIV).

(omitted)
FRQSEL3 | FRQSEL2 | FRQSEL1 FRQSELO Frequency of the high-speed on-chip oscillator
1 0 0 0 32 MHz
0 0 0 0 24 MHz
1 0 0 1 16 MHz
0 0 0 1 12 MHz
1 0 1 0 8 MHz
0 0 1 0 6 MHz
1 0 1 1 4 MHz
0 0 1 1 3 MHz
1 1 0 0 2 MHz
1 1 0 1 1 MHz
Other than above Setting prohibited
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25. 6.2 Configuration of Timer Array Unit

Internal Bl

old)

Figure 6-2.

k Di

ram _of Channel of Timer Arr. nit figqure(p.191

Internal Block Diagram of Channel of Timer Array Unit

Slave/imaster
controller

+——= Trigger signal to slave channel
++—— Clock signal to slave channel
#+——= Interrupt signal to slave channel

CKOO = ™
x
- g§ e — é; froux Timer controller [————= Out ut
— CKD1 % F e E —— :ontroller . ——=& Toon
¥ 3%
5] Ou |put latch|
°% i - @
i et INTTMOn
Edge " controlier | I {Timer interrupt)
Tion € etection 55
[ = 828
F3
| Timer counter register On (TCRON) |
Timer status
register On (TSROn)
| Timer data register On (TOROn) }—b OVF
Slave/master Overfiow| On
controller
| L J
1 + 1 I | I 1 T ]
|CKSDH CCS0n T’ééa’n STS0n2| [STS0n0(C1S0n1|CISON0{ MDON3| MDONn2{MD0n1{MDON0
\ Channel n Timer mode register On (TMROn) /

Remark n=3,6

(c) 2016. Renesas Electronics Corporation. All rights reserved.
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Figure 6-2. Internal Block Diagram of Channel 0,2,4,6 of Timer Array Unit
Input signal from the master channel %=1
T oK g 5 ™
i "lo3 ek 2s Timer controller ————{  Qutput
" cko1 |B 5 23 »| controller ” TOON e
{f -2 33T
o2 S°@ Mode [ou pmac
= selection - *l =
”'91"“‘7' — \NT[MUn
o Edge [) controller (Timer interrupt)
[detection| 5 ‘
2%
£ b
| L [ Timer counter regster on (rcRon) |
‘ | Timer status
— ™ register On (TSROn)
oVF
Timer dat ter On (TDRO
Slave/master | ‘ imer data register On ( " Overflow|__On
controller
]
1
MAS
(CKS0n1/CKS0n0 [CCS0n|TERQN [STS0N2/STS0N1|STS0n0|CIS0n1|CIS0n0| MDON3| MDON2|MDON 1{MDONn0
o2
\__ Channeln Timer mode register on (TMRON)

\l
Input signal to the slave channel

Note 1.Channels2,4,and 6 only
2.MASTERON is channels 2,4,6 only
3.TION,TOON is channel 6 only

Remark n=0,2,4,6

Figure 6-3. Internal Block Diagram of Channel 1,3of Timer Array Unit

Input signal rom the master channel

. CKoo T — \
b CKo1 g g5 fr || Timercontroller [———=|  Output .
CKoz 3 =123 »| controller ’ @ Tooners
! CKoz k] 33 "
k=) >lo Mode
selection Interrupt
_ ’ »| controller INTTMon
Tionfets @ »| Edge (Timer interrupt)
detection| 55 |
23 ‘—l
o
£
—— 4—{ Timer counter register On (TCROn) |
Timer status
74—‘ . register On (TSRON)
OVF
‘ Timer data register On (TDROn)
8-bit timer
controller Interrupt
— INTTMONH
contraller (Timer interrupt)
selection
] e
‘0KSOn1CKSUn0|CCSOn SpLT IsTsonz Teont STSUm‘C\SUm (c150n0| MDOn3 |MDonz|MDoni MDone
Channel n Timer mode register On (TMROn)

Note TIOn, TOON is Channel3 only
Remark n=1,3
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Figure 6-4.

Internal Block Diagram of Channel 5 of Timer Array Unit

Input signal from the master channel
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Figure 6-5.

(Timer interrupt)

Internal Block Diagram of Channel 7 of Timer Array Unit

Input signal from the master channel

Interrupt

w

- | controller I

Timer counter register 07 (TCR07)

| ‘ Timer status
register 07 (TSR07)

| Timer data register 07 (TDRO7) Cveriion

CKoo 3
i g x
! 28 fuck 85 frx || Timer controller
. cxoi| [E% 8
— S 3%
X4 I Mode
— selection
RxDO &—-| & |detection 55
27
(T107) <]
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26. 6.4.1 Basic rules of simultaneous channel operation function(p.217

old)

When simultaneously using multiple channels, namely, a combination of a master channel
(a reference timer mainly counting the cycle) and slave channels (timers operating according
to the master channel), the following rules apply.

(1) Only an even channel (channel 2. 4).can be set as a master channel.
(2) Channels 3, 5, and 6 can be set as a slave channel.
(3) Only channels whose number is greater than the master channel can be set as a slave
channel.
Example: If channel 2 is set as a master channel, channel 3 can be set as a slave
channel. If channel 4 is set as a master channel, channels 5 and 6 can be
set as a slave channel.

(4) Two or more slave channels can be set for one master channel.
(5) When two or more master channels are to be used, slave channels with a master

channel between them may not be set.
Example: If channels 2 and 4 are set as master channels, channel 3 can be set as the slave
channels of master channel 2. Channels 5 and 6 cannot be set as the slave channels of
master channel 2.
(omitted)

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

When simultaneously using multiple channels, namely, a combination of a master channel
(a reference timer mainly counting the cycle) and slave channels (timers operating according
to the master channel), the following rules apply.

(1) Only an even channel (channel 0, 2, 4,...) can be set as a master channel.
(2) Except Channel 0 can be set as a slave channel.
(3) Only channels whose number is greater than the master channel can be set as a slave
channel.
Example: If channel 2 is set as a master channel, channel 3 can be set as a slave
channel. If channel 4 is set as a master channel, channels 5 and 6 can be
set as a slave channel.

(4) Two or more slave channels can be set for one master channel.
(5) When two or more master channels are to be used, slave channels with a master

channel between them may not be set.
Example: If channels 2 and 4 are set as master channels, channel 3 can be set as the slave
channels of master channel 2. Channels 5 and 6 cannot be set as the slave channels of
master channel 2.
(omitted)
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27. 6.7 Independent Channel Operation Function of Timer Array Unit
6.7.1 Operation as interval timer/square wave output(p.239)

old)
Figure 6-38. Example of Set
Timer/

ntents of Registers During Qperation
re Wave Qutput (1/2

Interval

(a) Timer mode register On (TMROnN)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TMRON  |ckson1|cksono ccson | Mis™ | STSOn2|STSON1 |STSONO | CISON1 | CISONO MDON3 | MDON2 | MDON1 | MDONO
10 | 1/0 0 0 0N 0 0 0 0 0 0 0 0 0 0 1/0
L1 [ I 1

I_‘_I

Operation mode of channel n
000B: Interval timer

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

| Selection of TIOn pin input edge
00B: Sets 00B because these are not used.

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

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

L__Count clock selection
0: Selects operation clock (fuck).

Operation clock (fuck) selection
00B: Selects CKOO as operation clock of channel n.
10B: Selects CKO1 as operation clock of channel n.
01B: Selects CK02 as operation clock of channels 1, 3 (This can only be selected channels 1 and 3).
11B: Selects CK03 as operation clock of channels 1, 3 (This can only be selected channels 1 and 3).

(omitted)

(c) 2016. Renesas Electronics Corporation. All rights reserved.
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New)

Figure 6-38. Example of Set Contents of Registers During Operation as Interval
Timer/Square Wave Output

(a) Timer mode register On (TMROn)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TMRON  |ckson1|cksono ccson | s | sTson2|sTS0n1|STs0n0 | Cisont | cisono MDOn3 | MDON2 | MDON1 | MDONO
10 | 1/0 0 0 0/1 0 0 0 0 0 0 0 0 0 0 1/0
L L | 1

I_|_l

Operation mode of channel n
000B: Interval timer

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

| Selection of TIOn pin input edge
00B: Sets 00B because these are not used.

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

| Setting of MASTERON bit (channels 2, 4, 6)
0: Independent channel operation function.
Setting of SPLITON bit (channels 1, 3)
0: 16-bit timer mode
1: 8-bit timer mode

| Count clock selection
0: Selects operation clock (fmck).

Operation clock (fuck) selection
00B: Selects CKOO as operation clock of channel n.
10B: Selects CK01 as operation clock of channel n.
01B: Selects CK02 as operation clock of channels 1, 3 (This can only be selected channels 1 and 3).
11B: Selects CKO03 as operation clock of channels 1, 3 (This can only be selected channels 1 and 3).

(omitted)
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28. 6.7 Independent Channel Operation Function of Timer Array Unit
6.7.20peration as external event counter(p.245)

old)
Figure 6-42. Example of Set Contents of Registers in External Event Counter M 1/2

(a) Timer mode register On (TMROR)
15 14 13 12 11 10 ] 8 7 5] 5 4 3 pd 1 1]

TMRON  [cksont|cksono CCSOn | Mis™ |STS0n2 | STSON1 [STSO0D| CISOnT | CISORD MD0n3 | MDOn2 | MDOn1 | MDONO
10 | 10 0 1 01 0 0 0 10 | 1/0 0 0 0 1 1 0

L ] | I L I_'_l

Operation mode of channel n
011B: Event count mode

Setling of operation when counting is started
0: Neither generates INTTMOn nor inverts
timer output when counting is started.

| Selection of TIOn pin input edge
00B: Detects falling edge.
01B: Detects rising edge.
10B: Detects both edges.
11B: Setling prohibited

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

| Setting of MASTERDN bit (channel 6)
0: Independent channel operation function.
Setting of SPLITON bit (channel 3)
1: 8-hit timer mode

| Count clock selection
1: Selects the TIOn pin input valid edge.

Operation clock (fucx) selection
00B: Selects CKOO as operation clock of channel n.
10B: Selects CKO1 as operation clock of channel n.
01B: Selects CKO02 as operation clock of channels 3 (This can only be selected channel 3).
11B: Selects CK02 as operation clock of channels 3 (This can only be selected channel 3).

(omitted)

(c) 2016. Renesas Electronics Corporation. All rights reserved.
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New)

Figure 6-42. Example of Set Contents of Registers in External Event Counter Mode

(a) Timer mode register On (TMROn)
15 14 13 12 11 10 9 8 7 B 5 4 3 2 1 0

TMRON  |cksont|cKSonD CCS0n | WE™™® | STS0n2| STSOn1 | STSOND| CISOnd | CIS0ND MD0n3 | MDOn2 | MDOn1 | MDONG

10 | 1/0 0 1 o 0 0 0 10 | 10 0 Q 0 1 1 0

L] | [ I_'_l

Operation mode of channel n
011B: Event count mode

Setting of operation when counting is started
0: Neither generates INTTMON nor inverts
timer output when counting is started.

| Selection of TI0n pin input edge
00B: Detects falling edge.
01B: Detects rising edge.
10B: Detects both edges.
11B: Setting prohibited

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

|__Setting of MASTEROR bit (channel 6)
0: Independent channel operation function.
Setting of SPLITOn bit (channel 3)
0: 16-bit timer mode
1: 8-bit timer mode

| Count clock selection
1: Selects the T10n pin input valid edge.

| Operation clock (fmck) selection
00B: Selects CKOO as operation clock of channel n.
10B: Selects CK01 as operation clock of channel n.
01B: Selects CK02 as operation clock of channels 3 (This can only be selected channel 3).
11B: Selects CK03 as operation clock of channels 3 (This can only be selected channel 3).

(omitted)
Note TMRO6: MASTERO06 bit
TMRO03:  SPLITO3 bit
TMRO05,TMRO7:  Fixed to 0

Remark n:Channel number(n=3,5,6,7)
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29. 6.7 Independent Channel Operation Function of Timer Array Unit
6.7.5 Operation as delay counter(p.258)

old)

(a) Timer mode register On (TMRON)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TMRON  |cksont|cksono CCS0n | M= | 5TS0n2|STS0n1|STS0RO | CIS0N1 | CISORD MDOn3 [ MDON2 | MDOR1 | MOORD
10 | 10 0 0 o 0 0 1 170 | 10 0 0 1 0 0 0

L] | [ 1 I_‘_l

Operation mode of channel n
100B: One-count mode

st

Start frigger during operation
0: Trigger input is invalid.
1: Trigger input is valid.

|__Selection of TIOn pin input edge
00B: Defects falling edge.
01B: Detects rising edge.
10B: Detects both edges.
11B: Setting prohibited

| Start trigger selection
001B: Selects the TIOn pin input valid edge.

L Setting of MASTEROnN bit (channel &)

0: Independent channel operation function.
Setling of SPLITON bit {channel 3)

1: 8-bit timer mode.

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

L Operation clock (fwex) selection

00B: Selects CKOO as operation clock of channel n.
10B: Selects CKO1 as operation clock of channel n.
01B: Selects CKO02 as operatien clock of channel 3 (This can only be selected channel 3).
11B: Selects CKO3 as operation clock of channel 3(This can only be selected channel 3).

(omitted)

(c) 2016. Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Sep. 21, 2016

New)

Figure 6-54. Example of Set Contents of Registers to Delay Counter

(a) Timer mode register On (TMROn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRON  |cksont|cksono ccson | ws™™ | sTs0n2|5TS0N1| STS0N0 | CISON1 | CISON0 MDOn3 | MDONZ | MDON1 | MDONO
1/0 1/0 0 0 01 0 0 1 1/0 1/0 0 0 1 o] Q 0

L1 T 1T [ \_|_|

Operation mode of channel n

100B: One-count mode

Start trigger during operation
0: Trigger input is invalid.
1: Trigger input is valid.

L_Selection of TIOn pin input edge
00B: Detects falling edge
01B: Detects rising edge.
10B: Detects both edges.
11B: Setting prohibited

L__Start trigger selection
001B: Selects the TIOn pin input valid edge.

L—Setting of MASTERON bit (channel 6)

0: Independent channel operation function
Setting of SPLITON bit (channel 3)

0: 16-bit timer mode

1: 8-bit timer mode

L—Count clock selection
0: Selects operation clock (fmck).

L Operation clock (fuck) selection

00B: Selects CKO0O as operation clock of channel n.

10B: Selects CKO1 as operation clock of channel n.

018B: Selects CKO2 as operation clock of channel 3 (This can only be selected channel 3).
11B: Selects CKO03 as operation clock of channel 3(This can only be selected channel 3)

(omitted)
Note TMR06: MASTEROS bit
TMRO3:  SPLITO3 bit
TMRO05,TMRO7:  Fixed to O
Remark n:Channel number(n=3,5,6,7)
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30. 7.4.3 Stop/restart operation
Figure of Timing of Stop Operation(TKBTOLnp=0. TKBTODnp=
0)(p.312)
Old)
Figure 7-31.  Figure of Timing of Stop Operation (TKBTOLnp = 0, TKBTODnp = 0)
TKBCEn __|
FFFFH——----——- -—- --= FFFFH
| ___ TKBCRnO
F-== TKBCRN3
: - --- TKBCRn2
TKBCNTR i TKBCRN1
™ === TKBTGCRN
[
0000H _E 4: L L 0000H
INTTMKBn __{] o H i 1
a+1 L R : I !
[ 1 ™ i i
TKBONO b ! Vi1 -
c . : !
TKBON1 T —_—— 7 :
P d g i |
(omitted)

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

at1

INTTMKBnN ]
I
e
T

TKBOnO b | ' '

FFFFH

TKBCRNO + 1
TKBCRn3

TKBCRn2
TKBCRn1
TKBTGCRn

0000H

New)
Figure 7-31. Figure of Timing of Stop Operation (TKBTOLnp = 0, TKBTODnp = 0)
TKBCEn_ | | .

S ' -
de2t -

ci 1
| T | | ___
TKBCNTn =t I I B i"i _____________ |
0000H |r”_________ J}_Ji _____________ L ELJ _____________ L
i | h

I 1

| E—— '
|
TKBOM W&
I g i

1

RENESAS

(omitted)
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31. 7.4.5 Standalone mode (period controlled by TKBCRNO
Timin mpl for ndalon M Peri ntroll
TKBCRN Default Val f Is Low Level (TKBTODnp =

and Active Level Is High Level (TKBTOLnp =0 317
Old)

Figure 7-38. Timing Sample for Standalone Mode (Period Controlled by TKBCRnO)

(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))

TKBCEn o=
FFFFH /

== g
(TKBCRn3)

TKBCNTn {

|
(TKBCRNZ)| f-------m----
(TKBCRn1)|

|
DO0OH |

INTTMKEBR

TKBORD output

TKBOn1 output 5

(omitted)

(c) 2016. Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Sep. 21, 2016

New)

Figure 7-38. Timing Sample for Standalone Mode (Period Controlled by TKBCRnO)
(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))

TKBCEn N
—

FFFFH

(TKBCRnO + 1)
(TKBCRn3)

TKBCNTn

(TKBCRn2)|
(TKBCRn1)|

0000H |
INTTMKBN

TKBONO output

TKBON1 output % :[—‘l f—‘l r

b 'I

d

(omitted)
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32. 7.4.5 Standalone mode (period controlled by TKBCRn0
Batch Overwrite Function: Figure of the Timing of Buffer in
Durin ntin ration(p.32

old)

Figure 7-40. Batch Overwrite Function: Figure of the Timing of Buffer Updating

During Counting Operation

TKBCEn  _|

FFFFH
[TKBCAND)
(TKBCRn3)

TKBCNTn

(TKBCANZ)
(TKBCRn1)

00D00H
TKBRSFn

TKBRDTn :
INTTMKBn N L n Dol L N

TKBOnD output _/—l_:—:_\ .

TKBOn1 output '

(omitted)

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 7-40. Batch Overwrite Function: Figure of the Timing of Buffer Updating
During Counting Operation

TKBCEn _|

FFFFH
(TKBCRNO + 1)
(TKBCRn3)
TKBCNTn

(TKBCRn2)
(TKBCRn1)

0000H

TKBRSFn

TKBRDTR : : - :
INTTMKBn f P Pl P D P N
TKBONO output  ————— : 5 i 3

TKBON1 output | —' i ——! i |—|

(omitted)
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33. 7.4.6 Standalone mode (period controlled by external trigger input
Batch Overwrite Function: Fiqure of ndalone for External Tri r

In E r and the Timin f Buffer ing Durin ntin
Operation (TKBTSEn Bit Set to 1)(p.325
Old)
Figure 7-42. Batch Overwrite Function: Figure of Standalone for External Trigger
Input Factor and the Timing of Buffer Updating During Counting Operation
(TKBTSEn Bit Set to 1)
TKBCEn  _|
External trigger I I
FFFFH |
(TKBCRnO) |
(TKECRN3)
TKBCNTn
(THBCRNZ)
{TKBCRn1)
0000H :
TKBRSFn . | [ .
TKBRDTn P P | . L L
Nk _ [ || NI
TKBONO output _I,_|_;_'_ | : : i ] i_| ' i
TKBOn1 output :—,_ i |_:_| _I : _L

(omitted)

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)
Figure 7-42. Batch Overwrite Function: Figure of Standalone for External Trigger
Input Factor and the Timing of Buffer Updating During Counting Operation
(TKBTSEn Bit Setto 1)
TkBcEn  _J
External trigger I il
FEFFH |
(TKBCRNO + 1) g LR B
(TKBCRN3) o
TKBCNTN i .
cl }
it o - <
0000H Moo i : i
TKBRSFN l |
TKBRDTN 5 5 5 ﬂ - ;
INTTMKEN ] L . P D P
TKBONO output _[—l ' I ‘ ‘ : E
TKBON1 output | _l I |_ i_i_
(omitted)
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34. 7.4.6 Standalone mode (period controlled by external trigger input
Batch Overwrite Function: Figure of ndalone for External Tri r
In F r_and the Timin f _Buffer in rin ntin
Operation (TKBTSEn bit clear to 0)(p.327

old)

Figure 7-43. Batch Overwrite Function: Figure of standalone for External Trigger Input Factor
and the Timing of Buffer Updating during Counting Operation (TKBTSEn bit clear to 0)

TKBCEn _|
External trigger M N

FFFFH | |
(TKBCAnD)
(TKBCARS)

TKBCNTn

[TKBCRnZ)
[TKBCRN1)

00D00H

TKBRSFn

TKBRDTn |
INTTMKBn 1

TKBONO output _l_—i_|

TKBOn1 output :

(omitted)

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 7-43. Batch Overwrite Function: Figure of standalone for External Trigger Input Factor
and the Timing of Buffer Updating during Counting Operation (TKBTSEn bit clear to 0)

TKBCEn  _|
External trigger N N

FFFFH
(TKBCRNO + 1)
(TKBCRn3)
TKBCNTn

(TKBCRn2)
(TKBCRn1)

0000H

TKBRSFn i P ! T |

TKBRDTn

INTTMKBh I P : : |'|

TKBONO output

TKBON1 output —I—I—,_| M

(omitted)
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35. 7.4.7 Simultaneous start/stop mode
Figure 7-45. Timin mple for Simultan M

Peri ntroll TKBCRn Default Val f Is L
Level (TKBTODnp = 0) and Active Level Is High Level (TKBTOLn

0))(p.336)
old)

nils

Figure 7-45. Timing Sample for Simultaneous Start/Stop Mode (Period Controlled
by TKBCRnO)(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is
High Level (TKBTOLnp = 0))

Master operation

TkBcED
FFFFH

(TKBCROO)
(TKBCROR) | -------mmmm oo oo oo il R B R e E

TKBCNTO

INTTMKBO |'| N

TKBODO output | L L N mn

TKBOO1 output : f 1 f 1 i

1
Slave operation

Start/stop

signal  _ !} L1

TKBCEm 11" |
FFFFH =~ ——

(TKBCRmd)
(TKBCRm3)
TEBCNTmM

(TKBCRm2)
{TKBCRm)

0000H
INTTMKEmM

TKBOmO output __| 1 5|' B

<=

TKBOm1 output

Simultaneous

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 7-45. Timing Sample for Simultaneous Start/Stop Mode (Period Controlled by
TKBCRnNO)(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High
Level (TKBTOLnp = 0))

Master operation

TkBCEO
FEFFH = mmg=sssoss oo oo o o e e o e s e s n s s e =

(TKBCROO + 1)
(TKBCRO2)

TKBCNTO

(TKBCRO2)
(TKBCRO1)

0000H

INTTMKBO 1 v L ! !
TKBOOO output | i

: ; : i P
TKBOO1 output E |—| 1

Slave operation

Start/stop
signal I :
| \ '
TKBCEmM ‘LT

FEFFH = oo momm o e

(TKBCRmO + 1)
(TKBCRm3)

TKBCNTmM
(TKBCRm2)
(TKBCRm1) f====

0000H

INTTMKBm 1 L ' N
TKBOMO output | | : 3 | | :

Simultaneous
stop

TKBOmM1 output

<1>
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36. 7.4.8 Synchronous start/clear mode

Fiqure 7-47. Timin mple for nchron lear M
Peri ntroll M r Default Val f Is Low
Level (TKBTODnp = 0) and Active Level Is High Level (TKBTOLnp =
0))(p.343)

Old)

Figure 7-47. Timing Sample for Synchronous Start/Clear Mode (Period Controlled by Master)
(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))

Master operation
<4>

TKBCEO
FFFFH

(TKBCROO) | oo T I I [ I

(TKBCRO3) [ === === o mmmmemmmm oo il Bt EECEI Hot RUEREEII ol LR
TKBCNTO

_____________________________________

(TKBCRO2) ool
(TKBCRO)| ===~ 3 S A I ,

*********************

__________________

0000H
INTTMKBO |1

___________________________

TKBOQO output —l_\———,_‘

TKBOO1 output : [~ L | — |

(omitte:d)

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 7-47. Timing Sample for Synchronous Start/Clear Mode (Period Controlled by Master)
(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))

Master operation

TKBCEO  — _
e B R |

(TKBCROO + 1) | ommc o o] [ D [
(TKBCRO3) [ - = —mm oo oo )t e e

TKBCNTO

(TKBCRO2)} = mm oo e p? ™
(TKBCRO1)f -~~~ """ % YT e i

_____________________________________

,,,,,,,,,,,,,,,,,,,,,,,,,,,

071072 = A -
INTTMKBO 1 L |

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

TKBOOO output _|—|_—_|—‘

TKBOO1 output ! | L | i

(omitted)
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37. 7.4.8 Synchronous start/clear mode
Fiqure7-48.Timing Sample for Synchronous Start/Clear Mode

(Period Controlled by Master)(at Batch Overwrite)(p.345)

old)

Figure 7-48. Timing Sample for Synchronous Start/Clear Mode
(Period Controlled by Master)(at Batch Overwrite)

Master operation

TKBCED _

FFFFH
(meBcrROOy Al .

(TKBCRO3) f----—--=--—-------=--—- .

TKBCNTO

(TKBCROZ)
(TKBCRDT)f-—-----

00D0OH

INTTMKBO I P P
H : i Lo

TKBOOO output i !
TKBOO1 output : ' |_| : N B !
] [ o H T

TKBTRSFO i ;

' |
(omitted)

TKBRDTO

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 7-48. Timing Sample for Synchronous Start/Clear Mode
(Period Controlled by Master)(at Batch Overwrite)

Master operation

TKBCEO _

FFFFH
(TKBCROD + 1)
(TKBCRO3) f--=- oo em e B <

TKBCNTO

(TKBCRO2) | e emmm o Sl LI I <, L.
(TKBCRO1)f--==-=--- s e R z
:

0000H ke R 0 P S i

INTTMKBO ' ]

TKBOOO output __ [ :  — |
TKBOO1 output | e N emnnl —:
e, h ] e | .

TKBTRSFO

(omitted)
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38. 7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-49.0peration Outline of Basic Operation for Interleave PFC
Mode (at Default Value of Output Is Low Level (TKBTODnp = 0) and

Active Level Is High Level (TKBTOLnp = 0))(p.347)

old)

Figure 7-49. Operation Outline of Basic Operation for Interleave PFC Mode
(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))

TKBCEn oy
INTP20 N n n
INTP21 : n i N ; N
— —_— —_—
[TKECRnD) i ' - '

TKBCNTn

(TKECRn1)

0000H e T :
INTTMKBn L | oo

TKBONO output l |

TKBON1 output

TKBIRFn  «~

TKBIEFn ‘L

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 7-49. Operation Outline of Basic Operation for Interleave PFC Mode
(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))

TKBCEN

INTP20 | ]

INTP21

(TKBCRnO + 1

] M

TKBCNTn

(TKBCRn1) _

0000H
INTTMKBn  “L”

TKBONO output ' l

TKBON1 output

TKBIRFn  «L”

TKBIEFn ‘L~
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39. 7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-50. Figure of Timing of Interleave PFC Mode (Operation for
Conditions No. 1 and No. 2)(p.349)

old)

3 . Timi | p
Qperation for Conditions No. 1 and Na. 2

TKBCEN —1

INTP20
INTP21
FFFFH —
Rl R Y B+ Rean L L L L
TKBCNTN T(=CRnOy2 | Ti=previous TKBCNTR)2 |
p———————! d
(TEBCRntY Lo e e e
000OH S S S S SO SH——— o — i
INTTMKEN M Mn M
TKBONO :I—i E ’,—i ! |—|
output ! — TKBCRn3 ! T TKBCRn3 ! i
TKBOR1 i I — I e—— :
n 1 |—| ! H
output \ — ’—l_'—
TKBIRFn L~ | i ;
TKBIEFn ‘L" ! E E
; Condition ! Condition !
! MNo.1 ! No.2 !
(omitted)

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 7-50. Figure of Timing of Interleave PFC Mode
(Operation for Conditions No. 1 and No. 2)(at Default Value of Output is Low
Level(TKBTODnp=0) and Active Level Is High Level(TKBTOLnp=0))

TKBCEn |
INTP20

INTP21

FFFFH ——

(TKBCRNQ # 1) === === mm = mmm oo m oo e oo o oo o oo oo e o oo
TKBCNTh T(=CRn0)/2 + 1 T(=previous TKBCNTn)2 +,1
(TKBCRN) | [ SRRl [ -
ooooH |7 r ________________________________________________________________ ’
INTTMKBn 1 P ‘ n i

TKBONO _,—|
output o TKBCRN3 i !
TKBON1 . — ! :
output - \ — '_‘—‘—

TKBIRFn  +L”

TKBIEFn “L” |

’ Condition e Condition .
! No.1 H No.2 \

(omitted)
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40. 7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-51. Figure of Timing of Interleave PFC Mode (Below T/2s
No. 3 and No. 4) (at Default Value of Qutput Is Low Level (TKBTODnp

= 0) and Active Level Is High Level (TKBTOLnp = 0))(p.350)

old)

Figure 7-51. Figure of Timing of Interleave PFC Mode (Below T/2s No. 3 and No. 4)
(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))

TKBCEn -
INTP20
INTP21
FEFFH ----- —
rrKE:R/mi:/' TKBCRnD
Ti=presious TRECNTRVZ  Ti=previous TKECNTn)2
TKBCNTN Tiprevious TKECNTAZ lf /
| ' | |
(TKBCRn1) : :
0000H
INTTMKEn '
TKBOND _|_| : : E :
output 1 } i i i 1
TKBON = : ’ L LI=51'“"BCH"" ri'ﬂui
n : ;
output i 5 ! , . il
TKBIRFn - ! | ;
TKBIEFn L" | . | |
i Condition | Condition | Condition !
, 0 No.4 -

—— NoZ = No3
1

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 7-51. Figure of Timing of Interleave PFC Mode (Below T/2s No. 3 and No. 4)
(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))

TKBCEn  npyr
INTP20

INTP21

FFFFH -----

B et

-
(TKBCRNO + 1) g ========m=mememcmmemccamcaccaneae - IIKECRNOLY

T(=previous TKBCNTn)2 + 1 T(=previous TKBCNTn)/2 + 1
/

TKBCNTh T(=previous TKBCNTn)/a + 1 previous TKBCNTN)/2 +f1

No2 — '+ No3 F No4 T No2 ]

(TKBCRn1) | ___
0000H ; : i '
B et S B - St T al
INTTMKBn N : ' : o N n.
TKBONO — i ' P § Ei |—
output ' ' : - ! !. ! :! ! " !
! ; {TKBCRn3! ; : : HKBCRn, : H
TKBON1 i i |':|°' : ; : ilznﬁ :
output ' d E t ! " ! .
TKBIRFn (v ! i ; i ;
TKBIEFn 'L"_| i : | :
5 Condition ! Condition ! Condition | Condition |
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41. 7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-52. Figure of Timing of Interleave PFC Mode (Operation for
Condition No. 5: INTP21 not yet Reached)(p.351)
New
Old) )
Figure 7-52. Figure of Timing of Interleave PFC Mode
- ; _f - V. (Operation for Condition No. 5)(at Default Value of Output Is Low
(Qperation for Condition No. 5: INTP21 not yet Reached) Level(TKBTODnp=0)and Active Level Is High Level(TKBTOLnp=0))
TKBCEn  npy
TKBCEn sy INTP20 M
INTP20 n '
: INTP21 ;
INTP21 | :
T FFFFH ----- T '
FFFFH ooy : ’ 5
| ' (TKBCRNO + 1) o eroeeeecemeseemeaseae s meseseeppneamaaeseseareemees 5 ----------------------------
.;TKB-:Tﬂ'-;./' N —eeAAHHHiLIHiii 7 '
. ] . E . TKBCNTR T(=previous TKBCNTR)/2 + 1 T(=previous TKBCNTn)I.'Z + 14 T(=previous TII(BCNTn)’Z +1
TKBCNTR Ti=previous TKBONTR)Z i -—-: / :
/ ! (TKBCRn1) : ) ;
[TKBCRA1) | : ? ' / ! / :
PRl U Ve N N I ol R R
e S I A A INTTMKBn m 5 i P P
INTTMKBn i P P 5 : ; ! ] A i
! ! | | P P TKBONO i_l: ; ‘ ’ P ;o
TKBCONO ' ; : = : Pl Lo output ! . .l 5 |. H
output —J ‘I. : . , : . I. !— ; : ; ITKBCRN3! l : ikpcRnal ¢ MTKECRNY.
: : | TKECRn3! : ' ' TKEGRRE ' | ' TKBON1 i : I—‘ 3 ; : : uKECRY
TKBON1 i ' f:'”n ' | Hmfﬁa L2 output . . I : : { I
output : : — = = ! | e P .
i : ’ b ' TKBIRFn | i |
TKBIRFn " | ' : ; i ;
wn | | TKBIEFn L"_| ! :
TKBIEFn “L" , : : : :
! N ! B : N : Condition ’ iti :, iti
: Condition ; Condition : Condition : No.2 ! Conﬂlcf,lg n ! Coﬂg,'ft,'on
; No.2 : No.2 ! No.5 : ' !
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42. 7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-53.Figure of Timing of Interleave PFC Mode (Operation for
Conditions No. 6) (at Default Value of Output Is Low Level (TKBTODnp
= 0) and Active Level Is High Level (TKBTOLnp = 0))(p.352)

old)

Figure 7-53. Figure of Timing of Interleave PFC Mode (Operation for Conditions No. 6)
(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))
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Figure 7-53. Figure of Timing of Interleave PFC Mode (Operation for Conditions No. 6)
(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))
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43. 7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure7-54.Figure of Timing of Interleave PFC Output Mode
(Operation for Conditions No. 7)(at Default Value of Output Is Low
Level (TKBTODnp = 0) and Active Level Is High Level (TKBTOLnp =

0))(p.353)
old)

Figure 7-54. Figure of Timing of Interleave PFC Output Mode (Operation for Conditions
No. 7)(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))
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Figure 7-54. Figure of Timing of Interleave PFC Output Mode (Operation for Conditions No.
7)(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))
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44. 7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-55.Figure of Timing of Interleave PFC Output Mode
(Operation for Conditions No. 8 to 9)(at Default Value of OQutput Is
Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))(p.354)

old)

Figure 7-55. Figure of Timing of Interleave PFC Output Mode (Operation for Conditions No.
8 to 9) (at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High
Level (TKBTOLnp = 0))
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Figure 7-55. Figure of Timing of Interleave PFC Output Mode (Operation for Conditions No. 8
to 9) (at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))
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45. 7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure7-56.Figure of Timing of Interleave PFC Output Mode
(Operation for Conditions No. 10 and No. 11)(at Default Value of
Output Is Low Level (TKBTODnp = 0) and Active Level Is High Level
(TKBTOLnp = 0))(p.355)

old)

Figure 7-56. Figure of Timing of Interleave PFC Output Mode (Operation for Conditions No.
10 and No. 11)(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is
High Level (TKBTOLnp = 0))
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Figure 7-56. Figure of Timing of Interleave PFC Output Mode (Operation for Conditions No.
10 and No. 11)(at Default Value of Output Is Low Level (TKBTODnp = 0) and Active Level Is
High Level (TKBTOLnp = 0))
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46. 7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-57. Figure of Timing of Interleave PFC Output Mode
(In Case When Trigger Was Again Generated During TKBONn1)(p.356)
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Figure 7-57. Figure of Timing of Interleave PFC Output Mode
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Figure 7-57. Figure of Timing of Interleave PFC Output Mode
(In Case When INTP21 Input Was Detected During TKBOn1 Output)
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47. 7.4.9 Interleave PFC (Power Factor Correction) output mode
Figure 7-58. Fiqure of Timing of Interleave PFC Output Mode
(Output of TKBON1 Is at the Width of the Previous Output Width and
Exceeds Period of Status Maintenance)(p.357)

old)

Figure 7-58. Figure of Timing of Interleave PFC Output Mode
(Output of TKBON1 Is at the Width of the Previous Output Width and Exceeds Period of Status
Maintenance)
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Figure 7-58. Figure of Timing of Interleave PFC Output Mode
(Output of TKBON1 Is at the Width of the Previous Output Width and Exceeds Period of Status
Maintenance)

TKBCEn

INTP20 M M
INTP21 i

A

Status maintenance period
D

1
1 T(=previgus TKBCNTn)2 + 1
revious TKECNTnY2 +1 |

|
i
i
i
! i
1T(=previous TKBCN‘II'n}"Z +1
i
1
i

TKBENTN e crat) fenmmmmmmmaes SR ;
A i
0000H  tloememeomnes dmmbemees bt e el *'--E— ----------
INTTMKBn ~ “L"_ P i RS i P
TKBONO - . : P : .
output —! I_‘_I ) 1 I—'. X Vo ) P
TKBON ' i 1 TKBCRn3 oo oa : P
n * —— e g H
output ! : I ' ! I |—
| hEO i
TKBIREN  “ ' I Status mainténance beriod !
TKBIEFNn

Page 84 of 117

RENESAS



RENESAS TECHNICAL UPDATE TN-RL*-A024D/E Date: Sep. 21, 2016

48. 7.5.1 A/ID conversion start timing signal output function
Figure 7-59. A/D Conversion Start Timing Signal Output Function
for Standalone Mode(Period Controlled by TKBOCRO)
New)
Old)
Figure 7-59. A/D Conversion Start Timing Signal Output Function for Standalone Mode
Figure 7-59. A/D Conversion Start Timing Signal Output Function for Standalone Mode (Period Controlled by TKBOCRO)
(Period Controlled by TKBOCRO)
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49. 7.5.1 AID conversion start timing signal output function
Figure 7-60. A/D Conversion Start Timing Signal Output F

unction

for Standalone Mode (Period Controlled by External

Trigger

Input)(p.361

old)

Figure 7-60. A/D Conversion Start Timing Signal Output Function for Standalone Mode

(Period Controlled by External Trigger Input)
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50. 7.5.2 PWM output dithering function

Figure 7-62. Figure of Waveform at Dithering Operation(p.363)
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Figure 7-62.  Figure of Waveform at Dithering Operation Figure 7-62. Figure of Waveform at Dithering Operation
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51. 7.5.2 PWM output dithering function
Figure 7-63. Figure of Waveform at Dithering Operation
(When TKBCRn1 = TKBCRNO (100% Nearest Neighbor), TKBCRNn2 =
TKBCRN3(0% Nearest Neighbor)(p.363)

old)

Figure 7-63. Figure of Waveform at Dithering Operation
(When TKBCRn1 = TKBCRNO (100% Nearest Neighbor), TKBCRn2 = TKBCRn3(0% Nearest
Neighbor)

TKBCEn _|
FFFFH |
— ____ TKBCRnOD
"""""""""""""" 1 [T TTTTTTTT TKBCRn1
1
TKBCNTN !
1
| TKBCRn3
- ; - : ---- TKBCRn2
i H
i
000OH FE====mmmmmsfm oo - il --==
1
INTTMKBn  — | 1
_
(When TKBTOLNO=0) { ‘;
3
TKBOND — H +1 APy
fl "‘\\ :
i ] 1
TKBON1 ! \JJ,’ H
-
(When TKBTOLRO=1) A .
1) M o
TKBONO S
!’ ‘-‘\+1 i i
| ]
TKBON1 ! . '\ i y i !

(c) 2016. Renesas Electronics Corporation. All rights reserved.

New)

Date: Sep. 21, 2016

Figure 7-63. Figure of Waveform at Dithering Operation
(When TKBCRn1 = TKBCRNO (100% Nearest Neighbor), TKBCRn2 = TKBCRn3(0% Nearest

Neighbor)
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52. 7.5.2 PWM output dithering function
Figure 7-64. Figure of Waveform at Dithering Operation
(When TKBCRNn3 = TKBCRN0+1)(p.364)

Old) New)
Figure 7-64. Figure of Waveform at Dithering Operation Figure 7-64. Figure of Waveform at Dithering Operation
(When TKBCRn3 = TKBCRnO+1) (When TKBCRn3 = TKBCRn0+1)
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53. 7.5.6 Maximum freguency limit function

Figure 7-70. Maximum Frequency Limit Function(p.373)

old)

Figure 7-70. Maximum Frequency Limit Function
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Figure 7-70. Maximum Frequency Limit Function
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54. 8.4.1 PWM output function

Figure 8-17.Basic Timing Sample(at TKCTOLOmM=0.TKCTODOmM =0

Function(p.412

Figure 8-17.Basic Timing Sample(at TKCTOLOm=0,TKCTODOm = 0)for PWM Output Function
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Figure 8-17.Basic Timing Sample(at TKCTOLOm=0,TKCTODOm = 0)for PWM Output Function
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| 1 ] ] 1
INTTMKCO — ! !
i 1 attl | T
H 1 I ] I I 1
TKCOOD 1 'L | ! I 0 % Duty
T T T T T
! 1 I 1 | 1
| ] 1 1 I 1
TKCOO1 __| . L L
—— i
TKCO02 |—| P Lo
o d i i i I 1
! 1 ] ] ]
TKCOO03 |—|e | [ L
v | |
TKCO04 : 1
I
TKCO05 100 % Duty
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55. 10.2 nfiquration of 12-bit Interval Timer(p.44

Old)
The 12-bit interval timer includes the following hardware.

Table 10-1. Configuration of 12-bit Interval Timer

Item Configuration

Counter 12-bit counter

Control registers Peripheral enable register 0 (PERO)

rati rol

Interval timer control register (ITMC)

Block Diagram of 12-bit Interval Timer

Figure 10-1.

Clear

!

12-hit counter

| Interrupt request
- signal (INTIT)
Match singnal

ITMCMP11-ITMCMPO

Count clock

WUTMM
CKO RINTE

Operation speed mode {} {

control register (OSMC)

Interval timer control
register (ITMC)

Internal bus
L

Caution The subsystem clock (fsus) can be selected as the operating. clock only for 38-pin

products.

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)
The 12-bit interval timer includes the following hardware.

Table 10-1. Configuration of 12-bit Interval Timer

ltem Configuration

Counter 12-bit counter

Control registers Peripheral enable register 0 (PERO)

Subsystem clock supply mode control register (OSMC)

Interval timer control register (ITMC)

Figure 10-1. Block Diagram of 12-bit Interval Timer
Clear
. = ggg:t Count !
sus B operation )
k! control circuit 12-bit counter
fiL 7]
- |
N/ | Interrupt request
TT signal (INTIT)
Match signal
Wg;’g"""l | RINTE ‘ ITCMP11 to ITCMPO
Subsystem clock .
supply mode control “ N 4 Interval timer control
register (OSMC) x\ ~ register (ITMC)
/; Internal bus /
LY

\

Caution The subsystem clock (fsus) can be selected as the count clock only for 38-pin

products.
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56. 11.4.3 Setting window open period of watchdog timer(p.457)

New
old) )
(omitted) (omitted)
Remark If the overflow time is set to 2%fi, the window close time and open time are as | Remark If the overflow time is set to 2%, the window close time and open time are as
follows. follows.
Setting of Window Open Period Setting of Window Open Period
50% 15% +.1/2fu. 100% 50% 75% 100%
Window close | 0to 20.08 ms 0to 10.04 ms None Window close | 0to 20.08 ms 0to 10.04 ms None
time time
Window open| 20.08 to 29.68| 10.04 to 29.68 | 0to29.68 ms Window open| 20.08 to 29.68 | 10.04 to 29.68 | 0to29.68 ms
time ms ms time ms ms
(omitted) (omitted)
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57. 12.3.2 A/D converter mode register 0 (ADMO0)(p.472

old)

Figure 12-5. A/D Converter Sampling and A/D Conversion Timing
(Example for Software Trigger Mode)

ADCS

Sampling
timing

INTAD

(c) 2016. Renesas Electronics Corporation. All rights reserved.

ADCS « 1 or ADS rewrite

"sAR |

clear

Sampling

-

Successive conversion

-—

Transfer

to ADCR,
INTAD

genaration|

SAR
clear

T e —— P —

Sampling

Conversion time

Conversion time

Date: Sep. 21, 2016

New)

Figure 12-5. A/D Converter Sampling and A/D Conversion Timing
(Example for Software Trigger Mode)

1is written to ADCS or ADS is rewritten

ADCS

Sampling timing

INTAD —‘

Comersion| — Sampling Successive conversion Sampling Successive conversion
start

Conversion!

startfime Conversion time Conversion time
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58. 12.3.9 Conversion result comparison lower limit setting register
(ADLL)(p.479)

old)

This register is used to specify the setting for checking the lower limit of the A/D conversion
results.

The A/D conversion results and ADLL register value are compared, and interrupt signal
(INTAD) generation is controlled in the range specified for the ADRCK bit of A/D converter
mode register 2 (ADM2) (shown in Figure 12-8).

The ADLL register can be set by an 8-bit memory manipulation instruction.

Reset signal generation clears this register to 00H.

Figure 12-13. Format of Conversion Result Comparison Lower Limit Setting Register (ADLL)

Address: FOO12H  After reset: 00H RW

Symbol 7 6 5 4 3 2 1 0

ADLL | ADLL7 ‘ ADLL6 l ADLLS l ADLL4 l ADLL3 ‘ ADLL2 ‘ ADLL1 ‘ ADLLO |

Caution When 10-bit resolution A/D conversion is selected, the higher eight bits of the 10-bit
A/D conversion result register (ADCR) are compared with the ADLL register.

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

This register is used to specify the setting for checking the lower limit of the A/D conversion
results.

The A/D conversion results and ADLL register value are compared, and interrupt signal
(INTAD) generation is controlled in the range specified for the ADRCK bit of A/D converter
mode register 2 (ADM2) (shown in Figure 12-8).

The ADLL register can be set by an 8-bit memory manipulation instruction.

Reset signal generation clears this register to 00H.

Figure 12-13. Format of Conversion Result Comparison Lower Limit Setting Register (ADLL)

Address: FO012H  After reset: 00H RW

Symbol 7 6 5 4 3 2 1 0

ADLL | ADLL7 ‘ ADLL6 ‘ ADLLS ‘ ADLL4 ‘ ADLL3 ‘ ADLL2 | ADLL1 | ADLLO |

Caution 1. When 10-bit resolution A/D conversion is selected, the higher eight bits of the
10-bit A/D conversion result register (ADCR) are compared with the ADLL register.

2. Only write new values to the ADUL and ADLL registers while conversion is
stopped (ADCS = 0, ADCE = 0).

3. The setting of the ADUL registers must be greater than that of the ADLL register.
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59. 12.3.10 A/D test reqgister (ADTES)(p.480

old)
This_register i to_select the +_side reference voltage (AVRerr) or — side referen
i n log.i I.(ANI
tl versi for fi i
The ADTES register can be set by an 8-bit memary manipulation instruction.
| i lears this_regi
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 | 0 | 0 | 0 ‘ 0 ’ ADTES1 ’ ADTESO |
ADTES1 | ADTESO A/D conversion target
0 0 AQUT ifi
specification register (ADS).)
1 0 AVReEM
1 1 AV/reep

T

Date: Sep. 21, 2016

New)

This register is used to select the + side reference voltage or — side reference voltage for
the converter, an analog input channel (ANIxx), the temperature sensor output voltage, the
internal reference voltage (1.45 V), or PGAOUT as the target for A/D conversion.

When using this register to test the converter, set as follows.

e For zero-scale measurement, select the — side reference voltage as the target for

conversion.

e For full-scale measurement, select the + side reference voltage as the target for

conversion.

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: FOO13H  After reset: 00H R/W

Other than above | Setting prohibited

(c) 2016. Renesas Electronics Corporation. All rights reserved.

RENESAS

Symbol 7 6 5 4 3 2 1 0
ADTES | 0 ‘ 0 ’ 0 ’ 0 ‘ 0 | 0 ‘ ADTES1 ‘ ADTESO |
ADTES1 | ADTESO A/D conversion target
0 0 ANIxx/temperature sensor output voltageN°t /internal reference
voltage (1.45 V)N°te/ PGAOUT
(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 above | Setting prohibited

Note The temperature sensor output voltage and internal reference voltage (1.45 V) can be
selected only in the HS (high-speed main) mode.
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60. 12.6.6 Hardware trigger no-wait mode (select mode. one-shot

nversion m 4

old)

(omitted)

Figure 12-25. Example of Hardware Trigger No-wait Mode
(Select Mode, One-shot Conversion Mode) Operation Timing

<1> ADCEis setto 1. ADCE is cleared to 0.<10>

ADCE <2> ADCS is setfo 1. 6> A hardware i Trigger
— - . <B> A hardware trigger is - 5
=3=A hardware trigger 43’ generated during A/D <7~ < i = ‘?> g
| iz generated. conversion operation. [—l I'_'
Hardware
trigger The trigger s not ;gggg‘; ADCS retains_ . 5 ADCSis nmm%\;rtgo:‘igl"\o% =f= <5 «9>ADCS s clearsd
acknoledged. | "S0hg | the value 1 1 <5 ‘Gperaton E\:Evitglil;a AD
ADCS <7 ADS i reariten o
JA.'_‘MWEEM operafi operagon
from ANI to ANI1)
Data 0 { i Data 1 /
ADS (ANID) | | (ANIT) |
<4> AID conversion | Conversion is| Canversionlis [Conversionis Conversion is
N fimtermy p
ends. /flir:‘l:rruplergs-& . /;:t:wm . a;d ipt: el interrupted
cnnvers’?nl'; Stop Conversion Data 0 Conversion| Data 0 Data 0 Conversien | Data O Data 1 Conversen |Data 1| Data 1 [owea| Data 1 [Comersion| Stop

Sreon_shalus tandb (ANID) sancby | (ANID) (ANID) standy | (ANID) [ANI1) sandey |(ANIT) | (ANIT)  [=# | (AN | sty | status

ADCR, Data O Data 0 Data 1 Data 1
ADCRH (ANID} (ANID) (ANI1) (ANI1)

INTAD I I I 1

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

(omitted)
Figure 12-25. Example of Hardware Trigger No-wait Mode
(Select Mode, One-shot Conversion Mode) Operation Timing
<1> ADCE is setto 1. ADCE is cleared to 0.<10>
ADCE <2> ADCS s setto 1 e A barehans triager |
<6> A hardware trigger is
<3>A hardware trigger <3> enerated during AD  <3” <3> 3> The trigger is not
Is generated. ' Forvversion opergancn, 1 1 ackno\% iged.
Hardi\'n'ﬁfé
trigger N - - - ™
The trigger is not | Triager |ADCS retains. ADCS s overwritten with 1 during <8> <5> <g>ADCS is cleared
al:kncgv%ngid. standby |y aie 155 <> <5&/D conversion 10 0 during A/D
statug } ¥ }  Operation 1 conversion
ADCS Fl A 7>ADS is rewitien duringd| E
— / e cperation.
[ ¥ (from AN 1o ANIT) [
Data 0 [ Data 1
ADS (ANIO) | | (ANI1)
| <4> A/D conversion Conversion is| \ .;:mvms[:»du is| C_cnver"\un is
e | s\ | Rt P e || nemped
Al
" P Stop. Conversion DataQ  [Converson| DataQ Data 0 Comverson | Data O Data 1 Conversicn [Data 1| Data 1 [owss| Data 1 [Conversion]  Stop
°°’“’::m status standby (ANID) | “sundby | (ANIO) (ANIO) sandty | (ANIO) (ANI1) sandty [(ANIT)| (ANI1) | | (ANIT) | sandty | status
ADCR, Data 0 Data 0 Data 1 Data 1
ADCRH l {ANI0) {ANI0) (ANI1) {ANi1)
INTAD 1 ml
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61. 12.6.7 Hardware tri

nversion m 494

old)

(omitted)

Figure 12-26. Example of Hardware Trigger No-wait Mode
(Scan Mode, Sequential Conversion Mode) Operation Timing

<1> ADCE s setto 1

er no-wait mode (scan mode. sequential

ADCE s deared 1o 0. <0>

Date:

New)

(omitted)

Figure 12-26. Example of Hardware Trigger No-wait Mode
(Scan Mode, Sequential Conversion Mode) Operation Timing

<1> ADCE is setto 1
'

Sep. 21, 2016

ADCE s cleared to 0. <9>

ance ADCS s setio | - J— AL S ARCI R 5> A hardware tngger is
JE— harware <5> A hardware trigger |
<3 4 haravars gger || enersea g 10 Jiager e Figer <3> A hardware trigger Generated dunng A :
Hardware 5 generated. conversion operation el Hardware 1 s generated t_conversion operation s vl ot
mgger ngger
The rigger iz not| [T ADCS 15 overwritten - ADCS is cleared to 0 <g= The trgger is not} ngger ADCS 5 overwritien ADCS is cleared 10 0 <g>
o ﬁ with 1 durng AD | during A/D conversion e oy With 1 during AD > Ouring A/D conversion
—_ conversion operation. operaton - g conversion operation. operation
ADCS ADCS
<§>ADS s rewriten during <65ADS Is rewtitien during
| AID conversion aperation. } AID conversion operation
ADS ANID to ANIZ [ANI4 to ANIT ADS ANIO fo ANI3 XANM 10 ANI7
AT conversion<A= Converson i5 7y Converson i5 P Conversion 16 = T | P oy ~ o _ —
_ e Conversion s P nversion 15 > Conversion 5 Py
nds and the next ¢ = ntemupted - memates /"”""" ends and the next interrupted interrupted interrupted
AD v ang res and restan: and [EBtans, AD ConNversion stars #_and restarts. ¥ and restarts ' and restarts l
ersion Siop | CoMVErSa| atat | Data 1 = | Dawnz [Dam Dot | Dotz 1 [Dan | Dais 3| Do 0 |owm | Dotz | Daia s | Data s [Oain7 | Do 2 | Data = |owee| Data | Oa &[Dat 7 | Data 2 [omerzon| Stop Sop[Conrersnl =7 o2 D3 [miln AT T O T T Tata 4 | Oata & [Gam e[ 07 | 5o 1 [Coveson| Siop
comerson  sungs | sty | v | iy | Caa) | et v | s i | i | | S| B | | S | e | [ | T | e (] Tt | B | B | N | T | | s comversion - 506, |y 5 | Dued | Dua3 |Oadlm 3 | Do | Do) | v | oo | S | Cxnte | Do) | o | & D | Dovas) | O | O | Dot | “standby | atans
status -
|
ADCR Tang | Dma | Dam: [Caat Tan7|Dam(Dan3| Dami [Cwst [Dens [Gan o [0 T [cmat ot [oamt a7 -
H 2 = =z iy ADCR, D Data 1 | Data2 |Data Data 1 | Data 2 | Dat: ta 0 2 Data 5 ta Data 7 | Dat 12 Data 4 ta 5 ta 6 Data7
Pezean FEE el e e A e A i R R R o o E R R R S R R R R ERER SRS
NTAD L—I_—I_I_I_W_‘LLI_LLT;LLLLLH_ 1] INTAD M

» )

— .
The intermupt is generated four Emes. The intermupt is generated four times. The intemupt is generated four imes.

(c) 2016. Renesas Electronics Corporation. All rights reserved.

s —
The interrupt is generated four times.

The interrupt s generated four times The iterrupt s generated four times The interrupt is generated four times The interrupt is gen

erated four times.
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62. 12.6.8 Hardware trigger no-wait mode (scan mode, one-shot

nversion m 4

old)

Figure 12-27. Example of Hardware Trigger No-wait Mode
(Scan Mode, One-shot Conversion Mode) Operation Timing

<1>ADCEis setto 1. ADCE is cleared to 0. <10=

ADCE FADCSEsetiol. <> A hardware trigger is .
— <> A hardware trigger <3 | generated during AD * <3
Hardware is generated. conversion operation. i s;zmy
s u m_ 1 S
The frigger is nct| Tngg!' ADCS retsing <5 = P <B=ADCS Is overwritten =g ADCS is cleared
acknowledged | 5120 wih | during AT g -
e g the value 1.} | f lmmggpmm* 0 0 during A/D
ADCS ADS i= rewrien oon
<7>during AID oparation.
/ 1 conversion operatipn.
[
ADS ANID to ANI3 "' ‘r ANM I ANT |
T T
| 424 Conversion is Conversion is Conversion is |Cmersenls|
e interrupted <4 inmermupted < intermupted | FEMEL
bt ¥ and restarts. " and restans | and restans,
Stop | Conversion |oaa o[oa + [oats 2 | oats 3 s Cars oo +[0ars oot + [oma 2 [oms oms i 7 [camsersion|aes & [ oata & [ oata = owme] camversion| Stop
COMVESION  sigtus | standby | wasim |osin | iz [Feoum| sy | o) | 10 [ |manom] standty |y s | canis |oanis) |amis) s | standoy [iaRi) e | oA | s [ ] “standoy | status
status
ADCR, Tamt|osh 1 [oam3| Dan: e T[oam3|  Den3 Tws0 [peni|oanc[oess|  o=av EEH
ADCRH . e DemDANEL Jawn) [amz | pescum TANID) AniE) (ANIT) Data 4 (AN (ANIE)
INTAD
S I — =
- — « ) e _

v v v
The intemupt is generated four times.  The intemupt is generated four imes. The intemupt is generated four times.

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 12-27. Example of Hardware Trigger No-wait Mode
(Scan Mode, One-shot Conversion Mode) Operation Timing

1= ADCE is setto 1 ADCE is clearad to 0. <10>

ADCE “f7ADCS s setlo 1 <G> A hardware trigger is
— <3> A hardware trigger <3> generated during AD <3= <3=
Hardware is generated 1_conversion operation i 1 A
tngger 1 B 9
The tnigger s nol| THBger ADCS retains <5> 5 Py <8>ADCS s overwiien _g_ADCS s cleared
standby’ . b with 1 during AD | © )
acknowiedged.| Sty the value 1. b [ | s Spamion | 0 durng AID
ADCS 7 7 ADS 15 rewniten 7] eaton
/ T hama A operation
/ conversion operatign
ADS ANIO to ANI3 i [ ANI4 10 ANIT
\ <4 Conversionis | Conversion is | Conversion is |Converson |
\ [ interrupted \<4> interrupted \=4= interrupted iniempied.
b Ny oS and restarts \ and restarts. Ny 5~ and restarts
) STop | ConVersion | bata o]Data 1 |Dala 2] Data 3 e Daia 0 [ows 1| Data 0] Data 1 |ata 2 [Data 3 | Converson] Data 0 ows | Data 4 |Dala 5 | Data & |0ala 7 [Converson| Data 4 |Gwn 5| Data 4 | Data 5 [omss| Gonversion| SIOP
conversion  giatus | standby | oanioy |oanin [oani)| o | sy | ooy [ | oamioy |iamy [caniz) Jianis) | standy | canioy |wves ) canie) [oanim)|“stancy | oania) | owes) | atisd) | canis) | oo | sty | status
status —
ADCR Gaao|oan T|Damz|  Dams Gaaz|  Daad DaR0 |oamd|Dams [oamb|  Daa? P Tans
ADCRH anarn) | oy | canasy : o e e (anioy | ania)oants) [ian | aniry ata 4 (AHI4) Tanits)
INTAD H |‘| |_| |'-| Fl “I |—| i |_|

— -
The interrupt is generated four times.  The interrupt is generated four times The interrupt is generated four times
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63. 12.6.9 Hardware tri
nversi

nm 4

old)

er wait mode (select mode. seguential

Figure 12-28. Example of Hardware Trigger Wait Mode
(Select Mode, Sequential Conversion Mode) Operation Timing

<1= ADCE is setto 1.

Date: Sep. 21, 2016

ADCE
<4= A hardware trigger is .
<2> A hardware trigger generated during A/D Trigger E‘:Jtrm
Hardware is generated. conversion operation. sggak;y acknowiedged.
trigger [
: . ADCS is overaritten <6= ADCS is cleared .7-
The Tﬂ&f Trigger with 1 during A/D L to 0 during AJD
acknowiedged. sst?gnd]l;y conversion operation__Yconversion operation
ADCS <5= ADS is rewritten during
L AfD conversion operation
(from ANID fo ANI1)
Data D Data 1
ADS (ANID) (AMIT)
<=3=AD conversion ends o Conversion is
and the next ﬁg‘;ﬁﬁz’;‘ = Conversion is interrupted and  fomerin
COnVersion . i = restarts_ Inhermupted
starts, 3  and restarts. rs g:zq;gtﬁggnﬁ L =3
AID starts.
i 5 Data 0 Data D Data 0 Data 0 Data 0 Data 1 Data 1 Data 1 Data 1 o
e Stop status AN | N | ENo (ANIO) @ | AN @ity | ey e | Stopstatus
ADCR, Data 0 Data D Data 0 Data 1 Data 1
ADCRH (AMNIO)Y (AMID} (ANID) (ANIT) (ANIT)Y
INTAD B B I ]

(c) 2016. Renesas Electronics Corporation. All rights reserved.
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New)
Figure 12-28. Example of Hardware Trigger Wait Mode
(Select Mode, Sequential Conversion Mode) Operation Timing
<1>ADCEis setto 1.
ADCE
<4> A hardware trigger is
<2> A hardware trigger generated during A/ID Trigger | - The inigger
Hardware is generated. conversion operation. standhy ;’;f"'mm
trigger |———4——
ADCS is overwritten <6> ADCS is cleared <7
= V‘Eﬁz The ‘ifgg[ with 1 during A/D to 0 during A/D
ledged| ack o conversion operation. Yconversion operation.
ADCS - - <5>ADS is rewritten during
— * A/D conversion operation
(from ANIO to ANI1).
Data 0 Data 1
ADS (ANID) (ANI1)
A/D conversion ends ion i C ion i
<3>and the next Conversion is G i m?:r‘;ﬁé?&na‘id Convefsion is
conversion. interrupted onvarsion & restarts interrupted
starts 3= and restarts <3~ , interrupted <3> <3
AD - ] and restarts
Data 0 Data 0 Data 0 Data 0 Data 1 Data 1 Data 1 Data 1 Data 1
o e Stop status (ANID) | (ANIO) | (ANIO) (ANIO) (ANID} | (ANIT) (NI | (ANIT) [ (aNiy | Stop status
ADCR Data 0 Data 0 I Data 1 Data 1 Data 1
ADCRH (ANID) (ANID) (ANIO) (ANI1) (ANI1)
INTAD |—| M
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64. 12.6.10 Hardware trigger wait mode (select mode. one-shot
nversion m 497

Old) New)

Figure 12-29. Example of Hardware Trigger Wait Mode Figure 12-29. Example of Hardware Trigger Wait Mode

Select Mode. One-Shot G ion Mode) O tion Timi (Select Mode, One-Shot Conversion Mode) Operation Timing
elec ode, Une-onot Lonversion vioae peration liming
<1> ADCE is setto 1.
<1> ADCE is setto 1.
ADCE
ADCE <> <5> A hardware trigger is p - . Trigger
I . . : 2> A hardware trigger <2> <> <2> <> rager
<Z*A hardware trigger P <5> Ahardware triggeris o e e Trigger . t is generaled ' gens:m:c_e_d during AD 1 standby |1
generated during AD standoy Hardware conversion operation. status
Hardware ¥ is generated comversion operation. Staws trigger M M M
trigger
a8 —l —l_l—l T —l _] Thesigarisnct <ol ADCS 15 automaticallyz > P T>ADCS s overmrifiencd 2. ADCS 1} cleared
T igger s ot| 170851 WDGS s automaticalyc> <a» <4> <7>ADCS is overwitienca: «a»>ADCS is cleared acvowsaa | e cleared to 0 after wilh 1 during A/ %100 dufng AD
acknowledged.|*70 cleared to 0 after J with 1 during AD_ & to 0 quring AID - - conversion ends. L l Conversion operation. J. ] v
conversion ends. S conveTion Speron conversian ADCS 7 e i / operatifn
ADCS <B> furig AT poriersir | operation. } (o AND / —
4 speaton fom AN i / /
y 4 oL T S— J Data 0 T ] Data 1 7
aos Data 0 i { Data t i ADS (ANIO | (ANI) |
— ', - I . | «3> A/D conversion Conversion s Conversion is Conversion is Convergon is
<3> AID conversion Conversion s Conversion is onversion is Camversion V1 ends. intermupted interrupted intemupted | 5., interrupfed
ends. interrupted '\, - interrupted interrupted . ntemped \ 3 < \<3 A\ 3> d restarts.\
e\ /And resiandic” |“na restants ¢ 7 D \Q  and restarts /and restarts\; | and restarts. \§
AID ~ status Data 0 Stop | Data 0 Data 0 Stop | Data O Data 1 Siop |Data 1 Data 1 Stop| Data1 | o
s Data 0 Stop | Data0 Data 0 Stop |Data D Data 1 Stop | Data 1 Data 1 Stop | Datal | o conversion  Stop status oo b i~ T Stop status
comversion Stop status (anio) statis | _(anio) {ANID) statis | (anio) D st | (AN} Ty e | D) | Stos status e (ANID) status | (ANIO) (ANIO) status | (ANIO) (ANI1 status_|(ANI1) (ANI1) status| (ANI1)
ADCR, R S Baal e ADCR, Dala 0 Dala 0 Data 1 Data 1
oty {ANID) (ANID) i A ADCRH (ANID) (ANIO) (ANI1) (ANI1)
INTAD B B I INTAD |'|

(c) 2016. Renesas Electronics Corporation. All rights reserved.
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65. 15.3.14 Serial standby control redister0(SSC0)(p.572
Old)

The SSCO register is used to control the startup of reception (the SNOOZE mode) while in
the STOP mode when receiving CSI00 or UARTO serial data.

The SSCO register can be set by a 16-bit memory manipulation instruction.

The lower 8 bits of the SSCO register can be set with an 8-bit memory manipulation
instruction with SSCOL.

Reset signal generation clears the SSCO register to 0000H.

Caution The maximum transfer rate in the SNOOZE mode is as follows.

* When using CSI00: 1 Mbps
* When using UARTO: 9600 bps

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

The SSCO register is used to control the startup of reception (the SNOOZE mode) while in
the STOP mode when receiving CSI00 or UARTO serial data.

The SSCO register can be set by a 16-bit memory manipulation instruction.

The lower 8 bits of the SSCO register can be set with an 8-bit memory manipulation
instruction with SSCOL.

Reset signal generation clears the SSCO register to 0000H.

Caution The maximum transfer rate in the SNOOZE mode is as follows.

+ When using CSI00: Up to 1 Mbps
+ When using UARTO: 4800 bps only
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66. 15.5.7 SNOOZE mode function (onl

old)

Figure 15-71.

CPU operation status Normal perafion | STOP mode

3300
ST00
SEDD
SWCo
SSECO

Clock request signal
(intemal signal)

SDR00

SCKOOD pin
5100 pin
Shift
register 00
INTCSI00

TSF00

(Type 1: DAPmn = 0, CKPmn = 0)

CS100)(p.638

Timing Chart of SNOOZE Mode Operation (Once Startup)

SNOOZE mode | Mormal peration
<=
<31 <11=]]
<7 )
=1p=
L
Receive data 2 4
N Receive data 1
<f= A Readh=!
Receive data 1 { Receivedata 2
(CBaion omsain X X Eintam e )]
Note 2
Data reception (8-bit length) Data reception (8-bit length)
<= <F= < <=

(c) 2016. Renesas Electronics Corporation. All rights reserved.

New)

Figure 15-71.

CPU operation status
8300

ST00

SE0

SWCO

SSECD

Clock request signal
(internal signal)

SDROO

SCKOO pin
S00 pin
Shift
register 00
INTCSI00

TSFOO

RENESAS

Date: Sep. 21, 2016

Timing Chart of SNOOZE Mode Operation (Once Startup)
(Type 1: DAPmn = 0, CKPmn = 0)

Normal operation

<11>
<> <9> |_|
L
L

Receivedata2 -

Receive data 1 \
<g>ARead
Receive data 1 Receive data 2
Note2
Datareception Data reception
<2> <5><p> <7>
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67. 15.5.7 SNOOZE mode function (only CSI100)(p.640
Old)

Figure 15-73. Timing Chart of SNOOZE Mode Operation
(Continuous Startup) (Type 1: DAPmn = 0, CKPmn = 0)

CPU operation status  Normal peration | STOP mode SNOOZ mode | Mormal peration|  STOP mode SNOOZ mode
s
5500 <31 % <3
STDO <1= <g=[]
SEDD
SWCD =1p=_|
SSECD L
Clock request signal
(intermal signal) Receive data 2 -
SDRO0 K Receive data 1 '
<= & Read M=
SCKDO pin | | I
5100 pin Receive data 1 Receive data 2
Shift —— — — e —
register 00 K _Recspton & snfi opdmn N Feoepton & shitoperaton |
INTCSI00 Note 2 n_
Data reception (8-bit length) Diata reception (8-bit length)
TSFOO |
== =S=af <> 2= 5= <f:
Notes 1.  Only read received data while SWCm = 1 and before the next edge of the

SCKop pin input is detected.

2. The transf Lint ¢ (INTCSIp).is_cl | eitt hen SWCm i

lear r when the next f th Kp pin_ input i t .

Before switching to the SNOOZE mode or after reception operation in the
SNOOZE mode finishes, set the STmO bit to 1 (clear the SEmO bit, and stop

the operation).
And after completion the receive operation, also clearing SWCm bit to 0

(SNOOZE release).

Caution

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 15-73. Timing Chart of SNOOZE Mode Operation
(Continuous Startup) (Type 1: DAPmn = 0, CKPmn = 0)

CPUoperation stalus  Norma] operation | STOPmode | SNOOZEmode i I Narmal operation STOPmode | SNOOZEmode | |
<4
5500 <" <3>
smo <1= [ <o> [
SHIO 1
S , == b
S50 L it
Qock request signd
{internal signal ) Receive data 2
SDRO0 Receive data 1 .
<84 Fead !
00 pin Ly Mg
00 pin Feceive dala 1 Receive data2
Shift —
register 00 ( m‘j@&@@@( )( @tE&EEﬂE’: X
INTCSI00
Datareception Diata reception
TSRO0
<2 “5><f> <7> <2> <5><B>

Notes Only read received data while SWCm = 1 and before the next edge of the SCKp
pin input is detected.

1.Before switching to the SNOOZE mode or after reception operation in the
SNOOZE mode finishes, set the STmO bit to 1 (clear the SEmO bit, and stop the
operation).
And after completion the receive operation, also clearing SWCm bit to 0
(SNOOZE release).

2.When SWCm=1,the BFFm1 and OVFm1 flags will not change

Caution
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68. 15.6.3 SNOOZE mode function(p.664
Old)

The SNOOZE mode makes the UART perform reception operations upon RxDq pin input
detection while in the STOP mode. Normally the UART stops communication in the STOP
mode. However, using the SNOOZE mode enables the UART to perform reception

operations without CPU operation.
Only UARTO can be set to the SNOOZE mode.

(omitted)

Cautions 1. The SNOOZE mode can only be used when the high-speed on-chip

oscillator clock (fiH) is selected for fcik.
(omitted)

4. If a parity error, framing error, or overrun error occurs while the SSECm bit
is set to 1, the PEFmn, FEFmn, or OVFmn flag is not set and an error
interrupt (INTSREq) is not generated. Therefore, when the setting of SSECm
=1 is made, clear the PEFmn, FEFmn, or OVFmn flag before setting the
SWCO bit to 1 and read the value in bits 7 to 0 (RxDq register) of the SDRm1
register.

Remark m=0;n=0;q=0

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

The SNOOZE mode makes the UART perform reception operations upon RxDq pin input
detection while in the STOP mode. Normally the UART stops communication in the STOP

mode. However, using the SNOOZE mode enables the UART to perform reception

operations without CPU operation.
Only UARTO can be set to the SNOOZE mode.

(omitted)

Cautions 1. The SNOOZE mode can only be used when the high-speed on-chip

oscillator clock (fi) is selected for fcLk.
(omitted)

4. If a parity error, framing error, or overrun error occurs while the SSECm
bit is set to 1, the PEFmn, FEFmn, or OVFmn flag is not set and an error
interrupt (INTSREq) is not generated. Therefore, when the setting of
SSECm = 1 is made, clear the PEFmn, FEFmn, or OVFmn flag before
setting the SWCO bit to 1 and read the value in bits 7 to 0 (RxDq register)
of the SDRm1 register.

5. The CPU shifts from the STOP mode to the SNOOZE mode on detecting
the valid edge of the RxDq signal. Note,however,that transfer through the
UART channel may not start and the CPU may remain in the SNOOZE
node if an input pulse on the RxDq pin is too short to be detected as a
start bit. In such cases, data may note be received correctly, and this may
lead to a framing error or parity error in the next UART transfer.

Remark m=0;n=0;qg=0
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69. 15.6.3 SNOOZE mode function

old)

.666)(Recorrection of No.8

Figure 15-90. Timing Chart of SNOOZE Mode Operation
(EOCm1 =0, SSECm = 0/1)
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(c) 2016. Renesas Electronics Corporation. All rights reserved.

=f>

New)

CPU operation status Normal operation

5501

(EOCm1 =0, SSECm = 0/1)

<4>

<351

Date: Sep. 21, 2016

Figure 15-90. Timing Chart of SNOOZE Mode Operation

Normal operation
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2>

<8>
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70. 15.6.3 SNOOZE mode function

old)

Figure 15-91.

(EOCm1 = 1, SSECm = 0)

.667)(Recorrection of No.8

Timing Chart of SNOOZE Mode Operation

CPU operation status  Nomnal [ STOP mode SNOOZE mode Normal
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(c) 2016. Renesas Electronics Corporation. All rights reserved.

New)

Figure 15-91.

CPU operation status Normal operation|STOP mode

§501

<3>|

<4>

Date: Sep. 21, 2016

Timing Chart of SNOOZE Mode Operation
(EOCm1 =1, SSECm = 0)
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71. 15.6.3 SNOOZE mode function

old)

CPU operation status

5501
ST
SEM

SWCo
EOCO1
SSECO

Clock request signal
(internal signal)

SDRO1

RxD0 pin
Shift
ragister 01
INTSRO
INTSREQ

TSFO1

.669)(Recorrection of No.8

Figure 15-93. Timing Chart of SNOOZE Mode Operation
(EOCm1 =1, SSECm = 1)

Nomal operation-,
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(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 15-93. Timing Chart of SNOOZE Mode Operation
(EOCm1 =1, SSECm = 1)

CPU operation status  Normal operation
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72. 16.5.3 SNOOZE mode function(p.735

old)

The SNOOZE mode makes the UART perform reception operations upon RxDq pin input
detection while in the STOP mode. Normally the UART stops communication in the STOP
mode. However, using the SNOOZE mode enables the UART to perform reception

operations without CPU operation.
Only UARTO can be set to the SNOOZE mode.

(omitted)

Cautions 1. The SNOOZE mode can only be used when the high-speed on-chip

oscillator clock (fiH) is selected for fcik.
(omitted)

4. If a parity error, framing error, or overrun error occurs while the SSECm bit
is set to 1, the PEFmn, FEFmn, or OVFmn flag is not set and an error
interrupt (INTSREq) is not generated. Therefore, when the setting of SSECm
=1 is made, clear the PEFmn, FEFmn, or OVFmn flag before setting the
SWCO bit to 1 and read the value in bits 7 to 0 (RxDq register) of the SDRm1
register.

Remark m=0;n=0;q=0

(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

The SNOOZE mode makes the UART perform reception operations upon RxDq pin input
detection while in the STOP mode. Normally the UART stops communication in the STOP

mode. However, using the SNOOZE mode enables the UART to perform reception

operations without CPU operation.
Only UARTO can be set to the SNOOZE mode.

(omitted)

Cautions 1. The SNOOZE mode can only be used when the high-speed on-chip

oscillator clock (fi) is selected for fcLk.
(omitted)

4. If a parity error, framing error, or overrun error occurs while the SSECm
bit is set to 1, the PEFmn, FEFmn, or OVFmn flag is not set and an error
interrupt (INTSREq) is not generated. Therefore, when the setting of
SSECm = 1 is made, clear the PEFmn, FEFmn, or OVFmn flag before
setting the SWCO bit to 1 and read the value in bits 7 to 0 (RxDq register)
of the SDRm1 register.

5. The CPU shifts from the STOP mode to the SNOOZE mode on detecting
the valid edge of the RxDq signal. Note,however,that transfer through the
UART channel may not start and the CPU may remain in the SNOOZE
node if an input pulse on the RxDq pin is too short to be detected as a
start bit. In such cases, data may note be received correctly, and this may
lead to a framing error or parity error in the next UART transfer.

Remark m=0;n=0;q=0
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73. 16.5.3 SNOOZE mode function(p.737)

old)

Figure 16-41. Timing Chart of SNOOZE Mode Operation
(EOCm1 =0, SSECm = 0/1)
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(c) 2016. Renesas Electronics Corporation. All rights reserved.
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New)

Figure 16-41. Timing Chart of SNOOZE Mode Operation
(EOCm1 =0, SSECm = 0/1)
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74. 16.5.3 SNOOZE mode function(p.738)

old)

Figure 16-42. Timing Chart of SNOOZE Mode Operation
(EOCm1 =1, SSECm = 0)
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New)
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Date: Sep. 21, 2016

Figure 16-42. Timing Chart of SNOOZE Mode Operation
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75. 16.5.3 SNOOZE mode function(p.740)

old)

Figure 16-44. Timing Chart of SNOOZE Mode Operation
(EOCm1=1,SSECm =1)
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(c) 2016. Renesas Electronics Corporation. All rights reserved.

Date: Sep. 21, 2016

New)

Figure 16-44. Timing Chart of SNOOZE Mode Operation
(EOCm1 =1, SSECm = 1)
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Figure18-1.Block Diagram of Multiplier and Divider/Multiply-Accumulator

New)

Date: Sep. 21, 2016

Figure18-1.Block Diagram of Multiplier and Divider/Multiply-Accumulator
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(c) 2016. Renesas Electronics Corporation. All rights reserved.

Addition biock

RENESAS

Contralier

Remark fCLK:CPU/peripheral hardware clock frequency
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77. 18.4.4 Multiply-accumulation (signed) operation(p.872

New)
Old)

. o _ . . . . Figure 18-9. Timing Diagram of Multiply-Accumulation (signed) Operation
Figure 18-9. Timing Diagram of Multiply-Accumulation (signed) Operation (2x 3+ (—4)=2 — 32767 x (-1) + (-2147483647) = —2147450882 (Overflow Occurs.))

(2 x 3+ (—4) = 2 — 32767 x (—1) + (~2147483647) = —2147450882 (Overflow Occurs.))

Operation clock Operation clock | | | I | | | I | I | | I | I | | I | | | I
1> ! ! ! ! ! <>  — A S R A
= i i i i i MDUC  0oH 3481 4AH X amm X 4AH X 4cH
MDUC B! X x
00HDidsK 4AH 4CH 3.( ) S
MDSM | MDSM L i oo e
— 5 g N | 1=<3> 1<9> =3> | H
<3= == == - | | | |
MDCH  000DH 0000H 7FFFH
MDCH  0000H FFFFH 0000H S000H TFFFH : X X X ‘ : X
! L — MDCL  00OOH FFFCH 0002H 0001H 8002H
MDCL  00DOH FFFCH 0002H 0001H 20024 — X - - >< — X
! P =10, <11= MDAL  0000H 7FFFH
MDAL  DDOOH 0002H 7FFFH ‘
[ P MDAH  GOOOH FFFFH
MDAH  000OH 0003H FFFFH : —
! ! MDBH 0000H X FFFFH
MDBH  000OH 0000H FFFFH MDBL _0000H 3 8001H
MDBL  DDOOH 0006H 8001H i | iz
12~ INTMD
INTMD : :
MACOF P R P ]
MACOF : | | | ! 1 | | | | !
macsF L [ N S
MACSF L <3 = -3 | C P .
<2> <4> <5> <B> <T> <8 <2> <4> <5> <B> <7> <8
2> 4> <> <G> <T> <G> 2> 4> <> <B> <T> <G>

Page 114 of 117

(c) 2016. Renesas Electronics Corporation. All rights reserved.

RENESAS



RENESAS TECHNICAL UPDATE TN-RL*-A024D/E

78. 19.6 Cautions on Using DMA Controller(p.895

old)

(4) DMA pending instruction
Even if a DMA request is generated, DMA transfer is held pending immediately after
the following instructions.

o CALL laddr16
o CALL $!addr20
. CALL laddr20
. CALL rp

. CALLT  [addr5]

. BRK

#Bit manipulation instructions for registers IFOL, IFOH, IF1L, IF1H, IF2L, IF2H, MKOL,
MKOH, MK1L, MK1H, MK2L, MK2H, PROOL, PROOH, PRO1L, PRO1H, PRO2L,
PRO2H, PR10L, PR10H, PR11L, PR11H, PR12L, PR12H, and PSW each.

*An instruction that accesses a register placed in the 2nd SFR address range from
FO500H to FO6FFH

eInstruction for accessing the data flash memory

(c) 2016. Renesas Electronics Corporation. All rights reserved.

New)

Date: Sep. 21, 2016

(4) DMA pending instruction

Even if a DMA request is generated, DMA transfer is held pending immediately after

the following instructions.

CALL laddr16
CALL $laddr20
CALL laddr20
CALL rp
CALLT  [addr5]
BRK

MOV PSW, #byte
MOV PSW, A
MOV1 PSW. bit, CY
SET1 PSW. bit
CLR1 PSW. bit
POP PSW

BTCLR PSW. bit, $addr20
El

DI

sWrite instructions for registers IFOL, IFOH, IF1L, IF1H, IF2L, IF2H, MKOL, MKOH,

MK1L, MK1H, MK2L, MK2H, PROOL, PROOH, PRO1L, PRO1H, PRO2L, PRO2H,
PR10L, PR10H, PR11L, PR11H, PR12L, and PR12H each.

*An instruction that accesses a register placed in the 2nd SFR address range from

FO500H to FO6FFH

eInstruction for accessing the data flash memory

RENESAS
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79. 23.1 Functions of Power-on-reset Circuit

old)

957

The power-on-reset circuit (POR) has the following functions.

Generates internal reset signal at power on.
The reset signal is released when the supply voltage (Vop) exceeds 1.51 V +0.03 V.

Compares supply voltage (Vop) and detection voltage (Veor = 1.50 V +0.03 V),
generates internal reset signal when Vop < Vpror.

Caution If an internal reset signal is generated in the POR circuit, TRAP, WDTRF,
RPERF, IAWRF, and LVIRF flags of the reset control flag register (RESF)

is cleared.

Remark This product incorporates multiple hardware functions that generate an

internal reset signal. A flag that indicates the reset source is located in the
reset control flag register (RESF) for when an internal reset signal is
generated by the watchdog timer (WDT), voltage-detector (LVD), illegal
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, RAM parity error, or illegal-memory access.For

details of the RESF register, see CHAPTER 22 RESET FUNCTION.

instruction execution, RAM parity error, or illegal-memory access.
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New)

The power-on-reset circuit (POR) has the following functions.

Generates internal reset signal at power on.

The reset signal is released when the supply voltage (Vop) exceeds the detection voltage
(VPoR).

Note that the reset state must be retained until the operating voltage becomes in the
range defined in 32.4 or 33.4 AC Characteristics. This is done by utilizing the
voltage detection circuit or controlling the externally input reset signal.

Compares supply voltage (Vop) and detection voltage (Vror), generates internal reset
signal when Vop < Vror. Note that, after power is supplied, this LSI should be placed in
the STOP mode, or in the reset state by utilizing the voltage detection circuit or
externally input reset signal, before the operation voltage falls below the range defined in
32.4 or 33.4 AC Characteristics. When restarting the operation, make sure that the

operation voltage has returned within the range of operation.

Caution If an internal reset signal is generated in the power-on-reset circuit, the

reset control flag register (RESF) is cleared to 00H.

Remark 1.The RL78 microcontroller incorporates multiple hardware functions that generate an

internal reset signal. A flag that indicates the reset source is located in the reset
control flag register (RESF) for when an internal reset signal is generated by the
watchdog timer (WDT), voltage-detector (LVD), illegal instruction execution, RAM
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

parity error, or illegal-memory access.

timer (WDT), voltage-detector (LVD), illegal instruction execution, RAM parity error,
or illegal-memory access.For details of the RESF register, see CHAPTER 22
RESET FUNCTION.

2.Vror: POR power supply rise detection voltage
Vprpr: POR power supply fall detection voltage
For details, see 32.6.5 or 33.6.5 POR circuit characteristics.
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80. 24.1 Functions of Voltage Detector(p.964

Old) New)
The voltage detector (LVD) has the following functions. The operation mode and detection voltages (VivpH, Vivoe, Vivp) for the voltage detector is
set by using the option byte (000C1H). The voltage detector (LVD) has the following
e The LVD circuit compares the supply voltage (Vop) with the detection voltage (VivoH, functions.
VuvoL), and generates an internal reset or internal interrupt signal.
« The detection level for the power supply detection voltage (Vivox, VivoL) can be selected  The LVD circuit compares the supply voltage (Voo) with the detection voltage (Vivon,
by using the option byte as one of 6 levels (For details, see CHAPTER 27 OPTION VivoL, Viwp), and generates an internal reset or internal interrupt signal.
BYTE). e The detection level for the power supply detection voltage (VivoH, Vivor, Vivb) can be
o Operable in STOP mode. selected by using the option byte as one of 6 levels (for details, see CHAPTER 27
« The following three operation modes can be selected by using the option byte. OPTION BYTE).

e Operable in STOP mode.

o After power is supplied, the reset state must be retained until the operating voltage
becomes in the range defined in 32.4 or 33.4 AC Characteristics. This is done by
utilizing the voltage detection circuit or controlling the externally input reset signal. After
the power supply is turned off, this LS| should be placed in the STOP mode, or placed in
the reset state by utilizing the voltage detection circuit or controlling the externally input

reset signal before the voltage falls below the operating range.
The range of operating voltage varies with the setting of the user option byte (000C2H or
010C2H).
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