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RENESAS TECHNICAL UPDATE

Renesas Electronics Corporation

Product Document
Category MPU/MCU No. TN-RL*-A018A/E Rev. | 1.00
Correction for Incorrect Description Notice Information
Title RL78/G1A Descriptions in the Hardware User’s Manual Cat Technical Notification
Rev. 1.10 Changed ategory
Lot No.
Applicable | RL78/G1A Reference Ega/%p‘ User's Manual: Hardware
Product | RSF10E Alllots | Document | po4\)H0305EJ0110 (Mar. 2013)

This document describes misstatements found in the RL78/G1A User’s Manual: Hardware Rev.1.10 (RO1UH0305EJ0110).

Corrections
Applicable Item Applicable Page Contents
11.2 Configuration of A/D Converter Pages 363 Incorrect descriptions revised
11.3.2 A/D converter mode register 0 (ADMO) Pages 371 to 375 Incorrect descriptions revised
2:2'6 Opergtlon of UART (UARTO to UART2) Pages 528 Incorrect descriptions revised
ommunication

12.6.1 UART transmission Pages 539 Incorrect descriptions revised
13.5.16 Communication operations Page 637 Incorrect descriptions revised
17.3.4 Port mode registers 0 to 2, 7, 12, 15 (PMO to Pages 746 Incorrect descriptions revised
PM2, PM7, PM12, PM15)

18.3.3 SNOOZE mode Page 767 Incorrect descriptions revised
(2(2;£¢162;T|_l):|88h memory  CRC  control  register Pages 808 Incorrect descriptions revised
25.4.3 Procedure for accessing data flash memory Page 842 Changed specification

29.3.1 Pin characteristics Page 889 , 890 Incorrect descriptions revised
29.4 AC Characteristics Page 900 Incorrect descriptions revised
29.5.1 Serial array unit Page 905 to 917 Incorrect descriptions revised
29.6.1 A/D converter characteristics Page 929 Extended specification

30.3.1 Pin characteristics Page 944 , 945 Incorrect descriptions revised
30.4 AC Characteristics Page 954 Incorrect descriptions revised

Document Improvement

The above corrections will be made for the next revision of the User’s Manual: Hardware.
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Corrections in the User’s Manual: Hardware

No. Corrections and Applicable ltems Pages in this document
|  DocumentNo. |  English RO1UH0305EJ0110 for corrections
1 11.2 Configuration of A/D Converter Page 363 Page 3
2 | 11.3.2 A/D converter mode register 0 (ADMO) Pages 371 to 375 Pages 4 to 7
3 12.6 Opgrat_lon of UART (UARTO to UART2) Page 528 Page 8
Communication
4 12.6.1 UART transmission Page 539 Pages 9, 10
5 13.5.16 Communication operations Page 637 Page 11
17.3.4 Port mode registers 0 to 2, 7, 12, 15 (PMO
6 | 1o PM2, PM7, PM12, PM15) Page 746 Pages 12, 13
7 18.3.3 SNOOZE mode Page 767 Page 14
22.3.1.1 Flash memory CRC control register
8 (CRCOCTL) Page 808 Page 14
9 | 25.4.3 Procedure for accessing data flash memory | Page 842 Pages 15, 16
10 | 29.3.1 Pin characteristics Pages 889 , 890 Page 17
11 [ 29.4 AC Characteristics Page 900 Page 18
12 | 29.5.1 Serial array unit Page 905 to 917 Pages 19 to 24
13 | 29.6.1 A/D converter characteristics Page 929 Page 25
14 | 30.3.1 Pin characteristics Page 944 , 945 Page 26
15 | 30.4 AC Characteristics Page 954 Page 27
Incorrect: Bold with underline; Correct: Gray hatched
Revision History
RL78/G1A User’s Manual: Hardware Rev.1.10 Correction for Incorrect Description Notice
Document Number Date Description
TN-RL*-A018A/E Sep. 9, 2013 First edition issued
No.1 to 15 in corrections (This notice)
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RENESAS TECHNICAL UPDATE TN-RL*-A018A/E
Incorrect:

1. 11.2 Configuration of A/D Converter

(9) AVREFP pin

This pin inputs an external reference voltage (AVREFP).

If using AVREFP as the + side reference voltage of the A/D converter, set the ADREFP1
and ADREFPQ bits of A/D converter mode register 2 (ADM2) to 1.

The analog signals input to ANI2 to ANI12 and ANI16 to ANI30 are converted to digital signals
based on the voltage applied between AVREFP and the -side reference voltage
(AVREFM/AVSS).

In addition to AVREFP, it is possible to select AVDD, or the internal reference voltage (1.45 V)
as the + side reference voltage of the A/D converter.

(c) 2013. Renesas Electronics Corporation. All rights reserved.
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Date: Sep. 24, 2013

Correct:

(9) AVREFP pin

This pin inputs an external reference voltage (AVREFP).

If using AVREFP as the + side reference voltage of the A/D converter, set the A/D converter
mode register 2 (ADM2), ADREFP1 bits to 1 and ADREFPO bits to 0.

The analog signals input to ANI2 to ANI12 and ANI16 to ANI30 are converted to digital signals
based on the voltage applied between AVREFP and the -side reference voltage
(AVREFM/AVSS).

In addition to AVREFP, it is possible to select AVDD, or the internal reference voltage (1.45 V)
as the + side reference voltage of the A/D converter.
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RENESAS TECHNICAL UPDATE TN-RL*-A018A/E[] Date: Sep. 24, 2013

Incorrect:
2.11.3.2 A/D converter mode register 0 (ADMO)
Table 11-3. A/D Conversion Time Selection (2/4)

(2) 12 bit A/D Converter When there is stabilization wait time (hardware trigger wait mode (except second and subsequent
conversion in sequential conversion mode and conversion of channel specified by scan 1, 2, and 3 in scan mode Note l))

A/D Converter Mode Register 0 Mode Conversion | Numberof | Numberof | Stahiization Stabilization Wait Time + Conversion Time Selection
(ADMO) Clock (fo) | Stabilization | Conversion | WaitTime | AVDD=16t036V | AVDD=16t036V | AYDD=18t036V | AVDD=241%036V | AVDD=271036V
FR2 | FR1 | FRO | LV1 | LVO Wait Clock Clock +Conversion | fo =1 MHz fo =4 MHz fax=8MHz | fax=16MHz | fox=32MHz
Time
ol o] o] 1| g [Nomalljfe,32 | 4fcx | 54f |1732/fc| Setting Setting Setting Setting 54.125 us
(number prohibited | prohibited | prohibited | prohibited
0 0 1 fok/16 Of, 868/fcLx 54.25 us 27.125 us
sampling
ol 1]o0 fouk/8 clock: | 436/fcuk 54.5 us 27.25 5 |13.625 15
0 1 1 fok/6 11fa0) | 328/fcix 41 us 20.5 us 10.25 us
1101 o0 fowk/5 274/fowk 34.25 s |17.125 ys |8.5625 us
1 0 1 fowk/4 220/fcik 55 us 27.5 us 13.75 s 6.875 us
1 1 0 ferk/2 112/fek 28 us 14 us 7 us 3.5 us
1 1 1 fowk/1 2 fok 56/fck | 56 s 14 us 7 us 3.5 us Setting
prohibited
ol o] o] 1| 1 [Normal2fc,32 |58fck | 66fo |2170/cx| Setting Setting Setting Setting 67.8125 115
(number prohibited | prohibited | prohibited | prohibited
ol o1 fei/16 san:’;"ng 1114/fax 69.625 us |34.8125 1
ol 110 fok/8 clock: | 586/fcik 73.25 15"°? | 36.625 15 |18.3125 us
ol 111 foLk/6 23fw) | 454/fcik 56.75 15""°% | 28.375 us | 14.1875 us
110/ o0 fewk/5 388/fcix 485 5% 24.25 s |12.125 15
1101 foLk/4 322/fcik 80.5 152 | 40.25 ;5% | 20.125 s |10.0625 us
11110 fowk/2 190/foik 475 15N% | 23.75 45""% | 11.875 15 |5.9375 us
1111 fo/l | 29 fo 95/fcik | 95 us N2 | 23.75 15""°? | 11.875 45" ™? |5.9375 s | Setting
prohibited
0| ol o] 1| o |Lowvolta|fc/32 | 15fok | 76f | 2447/fcik| Setting Setting Setting Setting 7646875 5"
gel (number prohibited | prohibited | prohibited | prohibited
0|01 fowk/16 °f, 1231ffowx 76.9375 15""% | 3846875 15"
sampling
0|10 fou/8 clock: | 623/feik 77.875 us | 389375 15" | 1946875 15"
0| 1|1 feik/6 33fw) | 471/fcik 58.875 us | 204375 15" | 14.71875 15"
1101l o0 feLk/5 395/fcik 49.375 is | 246875 15" | 12.34375 15"
1101 fou/4 319/fcx 79.75 45" 2 | 30.875 1s | 199375 15" | 996875 15" -
1111 o0 fork/2 167/ewx 4175 5" | 20.875 s | 104375 152 | 521875 15 ¢
1] 1|1 foud/1 9l/fek | 91 s N2 |22.75 15" [11.375 s 568755 ° | Setting
prohibited
ol ol o] 1| 1 |[Lowvolta|fck/32 | 8fcx | 230fw |7368/fck| Setting Setting Setting Setting 23025 /SNOH
ge2 (number prohibited | prohibited | prohibited | prohibited
0lo]1 feud16 san:’;"ng 3688/fcix 2305 165" | 115.25 15 "°2
ol 110 fowk/8 clock: | 1848ffeix 231 48N"? | 1155 45™*? | 57.75 18"
0] 1]1 feLc/6 187 o) | 1388ffcw 1735 15" | 86.75 15"*2 | 43375 15" *°*
10l o0 fewk/5 1158ffcwx 104755 | 72:375 15" | 36.1875 15"
1101 fouc/a 928/fcr 232 s 116 15"%2 |58 5 "% |29 ys N©2
1111 o0 fouk/2 468/fcx 117 1 58.5 15 "%2 | 20.25 15" | 14625 15"
111 fok/1 238/fcik | 238 s 59.5 us 29.75 5™ | 14,875 ,5"™* | Setting
prohibited
(c) 2013. Renesas Electronics Corporation. All rights reserved. Page 4 of 26
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RENESAS TECHNICAL UPDATE TN-RL*-A018A/E Date: Sep. 24, 2013

Correct:

Table 11-3. A/D Conversion Time Selection (2/4)
(2) 12 bit A/D Converter When there is stabilization wait time (hardware trigger wait mode (except second and subsequent
conversion in sequential conversion mode and conversion of channel specified by scan 1, 2, and 3 in scan mode Note 1))

A/D Converter Mode Register 0 Mode Conversion | Numberof | Numberof | Stabiization Stabilization Wait Time + Conversion Time Selection
(ADMO) Clock (fo) | Stabilization | Conversion | WaitTime | AVDD=16t036V | AVDD=161036V | AVDD=18t0036V | AVDD=241%36V | AVDD=271036V
FR2 | FR1 | FRO | LV1 | LVO Wiait Clock Clock +Conversion | fCLK=1MHz | fCLK=4MHz | fCLK=8MHz | fCLK =16 MHz | fCLK =32 MHz
Time
ol ol o]| o | o [Nomaljfc32 | 4fax | 54fo |1732/fcx| Setting Setting Setting Setting 54.125 us
(number prohibited | prohibited | prohibited | prohibited
ol o] 1 fouk/16 Of, 868/fcLk 54.25 ys | 27.125 15
sampling
ol 1]o0 fouk/8 cock: | 436/fowk 54.5 us 27.25 5 |13.625 is
ol 1|1 fowk/6 11fx) | 328/foik 41 uss 20.5 us 10.25 us
110l o0 fouk/5 274/fewx 34.25 5 |17.125 ys |8.5625 us
110 1 fowk/4 220/foLk 55 us 27.5 us 13.75 s | 6.875 us
1 1 0 fowk/2 112/fex 28 us 14 us 7 us 35 us
1111 fewk/1 2 fewk 56/fck | 56 us 14 s 7 us 3.5 us Setting
prohibited
ol ol o] o | 1 [Noma2ffc32 |58fex | 66fw |2170/fck| Setting Setting Setting Setting 67.8125 us
(number prohibited | prohibited | prohibited | prohibited
0|01 fouk/16 San;’;"ng 1114ffox 69.625 us |34.8125 us
ol 110 fo/8 clock: | 586/fcix 73.25 5" | 36.625 us | 18.3125 us
0|11 fek/6 23fa) | 454/fcik 56.75 15" | 28.375 us | 14.1875 us
1 0 0 fek/5 388/fcix 48.5 s Note2 | 54,25 s 12.125 us
110 1 fok/4 322/fcix 80.5 15""°? | 40.25 15"°? | 20.125 s |10.0625 us
11110 foLk/2 190/feLk 475 1i5N°? | 23.75 15""? | 11.875 15 |5.9375 s
11| 1 fo/l | 29 fox 95/fcik | 95 us N2 | 23.75 15""°% | 11.87548"™? |5.9375 us | Setting
prohibited
ol ol o] 1| o |Lowvolta|fc/32 | 15fok | 76f | 2447/cik| Setting Setting Setting Setting 7646875 s
gel (number prohibited | prohibited | prohibited | prohibited
olol1 fe/16 R 76,9375 15" | 3846675 15"
sampling
0|10 feux/8 clock: | 623/fik 77.875 us | 3898755""** | 19.46875 1" *?
ol 111 foLk/6 33fa) | 471/fcik 58.875 us | 294375 15""°?| 1471875 15"
110l o0 fowk/5 395/fcLx 49.375 us | 246875 5" | 1234375 15"*°
1] 01 fou/d 319/cix 79.75 15" 2 | 30.875 15 | 10.9375 15" | 9.96675 15"
11110 foud/2 167/fox 4175 15" [ 20.875 s | 104375 15" | 521875 18"
1] 1|1 feu/1 9L/ | 91 s V02 [ 2275 8™ [11.375 s |56875 8¢ | Setting
prohibited
ol ol ol 1| 1 |Lowvolta|fax/32 | 8fox | 230fo |7368/fcwk | Setting Setting Setting Setting 230.25 /,sNOH
ge?2 (number prohibited | prohibited | prohibited | prohibited
ol o1 feud/16 sa;;"ng 3688ffox 2305 45" | 11525 45"
o|l1]o0 foue/8 clock: | 1848ffcix 231 4sN"*? 11155 45"*? | 57.75 18"
0 1 1 fcLk/6 187 fan) | 1388/fcix 1735 5 Nore2 [ g o #SNmez 433758 Note 2
110 o0 fou/5 1158ffcix 1447515 % | 72375 1" | 36.1875 15"
110 1 fowk/4 928/fcik 232 18 116 18" |58 5" |29 s "2
1111 o0 ferk/2 468/fcix 117 48 58.5 152 | 2025 15" | 14625 ;5"
1] 1|1 fowk/1 238/fowk | 238 us 59.5 s 29.75 5™ | 14,875 8" | Setting
prohibited
(c) 2013. Renesas Electronics Corporation. All rights reserved. Page 5 of 26
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RENESAS TECHNICAL UPDATE TN-RL*-A018A/E[] Date: Sep. 24, 2013

Incorrect:

Table 11-3. A/D Conversion Time Selection (4/4)
(4) 8 bit A/D Converter When there is stabilization wait time(hardware trigger wait mode (except second and subsequent
conversion in sequential conversion mode and conversion of channel specified by scan 1, 2, and 3 in scan mode Note 1))

A/D Converter Mode Register | Mode | Conversion | Number of | Number of | Stabilization Stabilization Wait Time + Conversion Time Selection
0 (ADMO) Clock (fxo) |Stabilization| Conversion | Wait Time |AVeo=161036V | AVeo=161036V|AVo=181036V | AVo=241036V|AVeo=271036V
FR2 | FR1|FRO | LV1 | LVO WaitClock | Clock | +Conversion| fox=1MHz | fex=4MHz | fox=8MHz | fox =16 MHz | fex = 32 MHz
Time
ol ol o | 1| g |Normallfeyad2 | 4fcx | 4lfo | 1316/ux | Setting Setting Setting Setting 41.125 us
(number prohibited | prohibited | prohibited | prohibited
olol1 foLk/16 o 660k 41.25 45 |20.625 us
sampling
0 1 0 fok/8 clock: 332/ffcix 415 is 20.75 us 10.375 us
ol 1] 1 foLk/6 11f0) | 250ffcx 31.25 45 | 15.625 us |7.8125 us
110 o0 fowk/5 209/feix 25.125 s | 13.0625 15 | 6.53125 us
1 0 1 fowk/4 168/fcc 42 us 21 s 10.5 us 5.25 us
1110 fowk/2 86/fowk 215 is 10.75 s |5.375us | 2.6875 us
1011 fow/1 2 fok 43ffex | 43 us 10.75 s |5.375us |2.6875 us | Setting
prohibited
ol ol o 1| 1 |[Normal2fc,32 |58fck | 53fo | 1754/ | Setting Setting Setting Setting 54.8125 15
(number prohibited | prohibited | prohibited | prohibited
ol o1 fe/16 o 08 56.625 45 | 28.3125 15
sampling
o|l1]o0 fok/8 clock: | 482ffox 60.25 45"*°% | 30.125 s | 15.0625 15
ol 1|1 foLk/6 23fw) | 376k 47 s N®? 23,5 1s 11.75 us
110l o0 fowk/5 323ffox 40375 5™ | 20.1875 us | 10.09375 15
1101 foLk/4 270ffowx 67.5 15""°? | 33.75 ;5% | 16.875 us | 8.4375 us
1] 1] o0 few/2 164/fax 41,5"%? [ 205 ,8™°?[10.25 s |5.125 s
1111 fo/l | 29 fo 82ffo | 82 s N2 [ 20.5 152 | 10.25 15" | 5.125 s | Setting
prohibited
ol o| o] 1| o |Lowvolta|fek/32 | 15fek | 63fo | 2031/fcx | Setting Setting Setting Setting 6346875 15"**
gel (number prohibited | prohibited | prohibited | prohibited
olol 1 fek/16 Of, 1023/fewx 639375 15" | 3196875 15" **
sampling
o110 feux/8 cock: | 519ffax 64.875 us | 3243755""** | 1621875 18" **
ol 1|1 foLk/6 33fa) | 393ffewx 49.125 us | 245625 5" | 1228125 15"
110 o0 fow/5 330/ 4125 us | 20625 18" "% | 103125 15" *?
1101 foLkl4 267ffowx 66.75 15" "% | 33.375 us | 166875 15" | 834375 152
11110 fok/2 141 e 35.25 15™°% [ 17.625 s | 88125 15""%2 | 440625 15"
1] 1] 1 feu/1 8fox | 78 15 "2 | 195, % [9.75 s | 4875 15" | Setting
prohibited
ol o | o] 1| 1 |Lowvolta|fek/32 | 8fax | 217fo | 6952/fcx | Setting Setting Setting Setting 21725 ,usNom_
ge?2 (number prohibited | prohibited | prohibited | prohibited
f
olof1 feud16 sar:p"ng 3480/fcu 2175152 | 10875152
ol 1]o0 fei/8 cock: | 17440 218 s |109 15?545 5" %°
o1 |1 feL/6 1870) | 1310ffc 163755 0| 81875 8 | 40.9375 5%
110 o0 feLk/5 1093/fewx 13662515 %7 | 683125 4552 | 3415625 1
1101 fouk/4 876ffcix 219 s 1005 15™2 | 54.75 16"*2 | 27.375 15"
1111o0 fowk/2 442ffex 1105 s | 5525 15"2 | 27625 18 2 | 138125 1™
1111 foud/1 25k | 225 45 |56.25 us | 281258 ¢ | 14.0625 15" | Setting
prohibited
(c) 2013. Renesas Electronics Corporation. All rights reserved. Page 6 of 26
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RENESAS TECHNICAL UPDATE TN-RL*-A018A/E Date: Sep. 24, 2013

Correct:

Table 11-3. A/D Conversion Time Selection (4/4)
(4) 8 bit A/D Converter When there is stabilization wait time(hardware trigger wait mode (except second and subsequent
conversion in sequential conversion mode and conversion of channel specified by scan 1, 2, and 3 in scan mode Note 1))

A/D Converter Mode Register | Mode | Conversion | Number of | Number of | Stabilization Stabilization Wait Time + Conversion Time Selection
0 (ADMO) Clock (fxo) |Stabilization| Conversion | Wait Time |AVeo=161036V | AVoo=161036V|AVio=181036V | AVo=241036V|AVeo=271036V
FR2 | FR1|FRO | LV1 | LVO WaitClock | Clock | +Conversion| fox=1MHz | fex=4MHz | fox=8MHz | fox =16 MHz | fex = 32 MHz
Time
ol o| o] o | o |Nomaljfce32 | 4fax | 4lfo | 1316/fcx | Setting Setting Setting Setting 41.125 us
(number prohibited | prohibited | prohibited | prohibited
olol1 foLk/16 o 660k 41.25 45 |20.625 us
sampling
0 1 0 fok/8 clock: 332/ffcix 415 is 20.75 us 10.375 us
ol 1] 1 foLk/6 11f0) | 250ffcx 31.25 45 | 15.625 us |7.8125 us
1] 01 o0 fowk/5 209/feix 25.125 s | 13.0625 15 | 6.53125 us
1 0 1 fowk/4 168/fcc 42 us 21 s 10.5 us 5.25 us
1111 o0 fowk/2 86/foi 215 us 10.75 s |5.375us | 2.6875 us
1|11 fow/1 2 fok 43ffex | 43 us 10.75 s |5.375us |2.6875 us | Setting
prohibited
ol o | o] o | 1 |Noma2ffc32 |58fek | 53fo | 1754/ | Setting Setting Setting Setting 54.8125 15
(number prohibited | prohibited | prohibited | prohibited
ol o1 fe/16 o 08 56.625 45 | 28.3125 15
sampling
o|l1]o0 fok/8 clock: | 482ffox 60.25 45"*°% | 30.125 s | 15.0625 15
0111 fo/6 23fw) | 376ffo 47 ys"°? 235 s 1175 1
110 o0 fowk/5 323ffox 40375 5™ | 20.1875 us | 10.09375 15
1101 foLk/4 270ffowx 67.5 15""°? | 33.75 ;5% | 16.875 us | 8.4375 us
1] 1] o0 few/2 164/fax 41,5"%? [ 205 ,8™°?[10.25 s |5.125 s
11111 fo/l | 29 fo 82ffo | 82 s N2 [ 20.5 152 | 10.25 15" | 5.125 s | Setting
prohibited
ol o| o] 1| o |Lowvolta|fek/32 | 15fek | 63fo | 2031/fcx | Setting Setting Setting Setting 6346875 15"**
gel (number prohibited | prohibited | prohibited | prohibited
olol 1 fek/16 Of, 1023/fewx 639375 15" | 3196875 15" **
sampling
o110 feux/8 cock: | 519ffax 64.875 us | 3243755""** | 1621875 18" **
ol 1|1 foLk/6 33fa) | 393ffewx 49.125 us | 245625 5" | 1228125 15"
1101 o0 fow/5 330/ 4125 us | 20625 18" "%% | 103125 15" *?
1101 foLkl4 267ffowx 66.75 15" "% | 33.375 us | 166875 15" | 834375 152
11110 fok/2 141 e 35.25 15™°% [ 17.625 s | 88125 15""%2 | 440625 15"
1] 1|1 feu/1 8fox | 78 15 "2 | 195, % [9.75 s | 4875 15" | Setting
prohibited
ol o | o] 1| 1 |Lowvolta|fek/32 | 8fax | 217fo | 6952/fcx | Setting Setting Setting Setting 21725 ,usNom_
ge?2 (number prohibited | prohibited | prohibited | prohibited
f
olof1 feud16 sa;p"ng 3480/fcu 2175152 | 10875152
ol 1]o0 fei/8 cock: | 17440 218 s |109 15?545 5" %°
o1 |1 feL/6 1870) | 1310ffc 163755 0| 81875 8 | 40.9375 5%
1101 o0 feLk/5 1093/fewx 13662515 %7 | 683125 455'°2 | 3415625 1
1101 fouk/4 876/fcux 219 s 1005 15™2 | 54.75 16"*2 | 27.375 15"
1110 fowk/2 442ffex 1105 s | 5525 15"2 | 27625 18 2 | 138125 1™
1l 1] 1 foud/1 25k | 225 45 |56.25 us | 281258 ¢ | 14.0625 15" | Setting
prohibited
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RENESAS TECHNICAL UPDATE TN-RL*-A018A/E

Incorrect:

3. 12.6 Operation of UART (UARTO to UART2) Communication

e 32-pin products

Date: Sep. 24, 2013

Correct:

e 32-pin products

Unit Channel Used as CSI Used as UART Used as Simplified ’c
0 0 CSI00 11C00
1 - _
2 - _
3 Csli1 lIC11
1 0 CSI20 UART?2 (supporting 11IC20
LIN-bus)
1 CSI21 ncz21

(c) 2013. Renesas Electronics Corporation. All rights reserved.
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Unit Channel Used as CSI Used as UART Used as Simplified I’c
0 0 CSI00 11C00
1 _ _
2 _ _
3 CSl11 lIC11
1 0 CSI20 UART?2 (supporting 11IC20
LIN-bus)
1 = —
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RENESAS TECHNICAL UPDATE TN-RL*-A018A/E

Incorrect:

4.12.6.1 UART transmission
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Date: Sep. 24, 2013

Figure 12-84. Flowchart of UART Transmission (in Continuous Transmission Mode)

<1>

<2>

Starting UART
communication

SAU default setting

Setting transmit data

Enables interrupt

Writing transmit data to
TXDgp (=SDRmn[7:0])

For the initial setting, refer to Figure 12-78.
(Select buffer empty interrupt)

Set data for transmission and the number of data. Clear communication end flag
(Storage area, Transmission data pointer, Number of communication data and

Communication end flag are optionally set on the internal RAM by the software)

Clear interrupt request flag (XXIF), reset interrupt mask (XXMK) and set

interrupt enable (EI).

Read transmit data from storage area and write it

to TXDg. Update transmit data pointer. Communication starts by

<3>

|

| Wait for transmit completes |

writing to SDRmn [7:0]

When transfer end interrupt is generated, it moves to

&
<«

<2>

Yes

@ﬁer empty/transfer end interr@

Number of
communication data > 0?

Subtract -1 from number of
transmit data

interrupt processing routine.

<4>

Sets communication

| Clear MDmMnNO bit to 0 |

Y

completion interrupt flag

No
Transmission completed?

Yes

| Write MDmnO bit to 1 |

| Disable interrupt (MASK) |

Communication
continued?

No

| Write STmn bit to 1 |

Clear SAUMEN bit of the
PERQO register to 0.

End of communication

(c) 2013. Renesas Electronics Corporation. All rights reserved.

Check completion of transmission by
verifying transmit end flag
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Correct:
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Date: Sep. 24, 2013

Figure 12-84. Flowchart of UART Transmission (in Continuous Transmission Mode)

Starting UART
communication

SAU default setting

<1>

_—

Setting transmit data

Enables interrupt

For the initial setting, refer to Figure 12-78.
(Select buffer empty interrupt)

interrupt enable (El).

Read transmit data from storage area and write it
to TXDg. Update transmit data pointer.

Set data for transmission and the number of data. Clear communication end flag
(Storage area, Transmission data pointer, Number of communication data and

Communication end flag are optionally set on the internal RAM by the software)

Clear interrupt request flag (XXIF), reset interrupt mask (XXMK) and set

Communication starts by

writing to SDRmn [7:0]

When transfer end interrupt is generated, it moves to

<> Writing transmit data to
TXDgp (=SDRmn[7:0])
| Wait for transmit completes |
<3> -

@ﬁer empty/transfer end interrup)

Number of
communication data > 0?

Yes

Writing transmit data to
TxDq (=SDRmn[7:0])

interrupt processing routine.

If transmit data is left, read them from storage area then

number of transmit data.

finish.

write into TxDg, and update transmit data pointer and

If no more transmit data, clear MDmn bit if it's set. If not,

Subtract -1 from number of |

transmit data

i

Sets communication
completion interrupt flag

Y

-

RETI

No :
Transmission completed?

Yes

| Write MDmnO bit to 1 |

| Disable interrupt (MASK) |

Yes

Communication
continued?

No

| Write STmn bit to 1 |

Clear SAUMEN bit of the
PERQO register to 0.

End of communication

(c) 2013. Renesas Electronics Corporation. All rights reserved.

Check completion of transmission by
verifying transmit end flag
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Incorrect: Correct:

5. 13.5.16 Communication operations

Note The wait time is calculated as follows. Note The wait time is calculated as follows.

I i lue + Il ; +4) x fork + e x 2 [clocks] (ICWLO setting value + IICWHO setting value + 4[clocks]) / fcik + tr % 2
(c) 2013. Renesas Electronics Corporation. All rights reserved. Page 11 of 26
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Incorrect:
6. 17.3.4 Port mode registers 0 to 2, 7, 12, 15 (PMO to PM2, PM7, PM12, PM15)

Figure 17-5. Format of Port Mode Register (PMO to PM2, PM7, PM12, PM15)

Address: FFF20H After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

PMO 1 PM06 PMO05 PM04 PMO03 PM02 PMO1 PMO0OO

Address: FFF21H Afterreset: QOH R/W
Symbol 7 6 5 4 3 2 1 0

PM1 1 PM16 PM15 PM14 PM13 PM12 PM11 PM10

Address: FFF22H Afterreset: QOH R/W
Symbol 7 6 5 4 3 2 1 0

PM2 PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20

Address: FFF27H Afterreset: Q0H R/W
Symbol 7 6 5 4 3 2 1 0

PM7 PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70

Address: FFF2CH Afterreset: QQH R/W
Symbol 7 6 5 4 3 2 1 0

PM12 1 1 1 1 1 1 1 PM120

Address: FFF2FH Afterreset: Q0H R/W

Symbol 7 6 5 4 3 2 1 0
PM15 1 1 1 PM154 PM153 PM152 PM151 PM150
PMOn
0 Output mode (output buffer on)
1 Input mode (output buffer off)
(c) 2013. Renesas Electronics Corporation. All rights reserved. Page 12 of 26
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Correct:
Figure 17-5. Format of Port Mode Register (PMO to PM2, PM7, PM12, PM15)
Address: FFF20H Afterreset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PMO 1 PMO06 PMO05 PMO04 PMO03 PMO02 PMO1 PMOO
Address: FFF21H Afterreset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM1 1 PM16 PM15 PM14 PM13 PM12 PM11 PM10
Address: FFF22H Afterreset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM2 PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20
Address: FFF27H Afterreset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM7 PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70
Address: FFF2CH Afterreset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM12 1 1 1 1 1 1 1 PM120
Address: FFF2FH Afterreset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM15 1 1 1 PM154 PM153 PM152 PM151 PM150
PMmn 1/0 mode selection for Pmn/KRk pin (n=0to 7, m=0to 2, 7, 12, 15, k=010 9)
0 Output mode (output buffer on)
1 Input mode (output buffer off)
(c) 2013. Renesas Electronics Corporation. All rights reserved. Page 13 of 26
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Incorrect:

7. 18.3.3 SNOOZE mode

Transition time from SNOOZE mode to normal operation:
* When vectored interrupt servicing is carried out:
HS (High-speed main) mode : 4,99 t0 9.44 yus + 7 clocks
LS (Low-speed main) mode : 1.10.t0 5.08us * 7 clocks

LV (Low-voltage main) mode : 16.58 10 25.40 us *+ 7 clocks

* When vectored interrupt servicing is not carried out:
HS (High-speed main) mode : 4,99 to 9.44 us * 7 clocks
LS (Low-speed main) mode : 1.10.t0 5.08u.5.%.7 clocks

LV (Low-voltage main) mode : 1

0 25.4

s+7

locks

8. 22.3.1.1 Flash memory CRC control register (CRCOCTL)

Date: Sep. 24, 2013

Correct:

Transition time from SNOOZE mode to normal operation: ¢

* When vectored interrupt servicing is carried out:

HS (High-speed main) mode : 4.99 to 9.44 ps + 1 clocks

LS (Low-speed main) mode : 1.10 to 5.08us + 1 clocks

LV (Low-voltage main) mode : 16.58 to 25.40 us + 1 clocks °*
» When vectored interrupt servicing is not carried out:

HS (High-speed main) mode : 4.99 to 9.44 ps + 1 clocks

LS (Low-speed main) mode : 1.10 to 5.08u s + 1 clocks

LV (Low-voltage main) mode : 16.58 to 25.40us + 1 clocks

Symbol <7> 6 5 4 3 2 1 0
CRCOCTL | CRCOEN 0 FEA5 FEA4 FEA3 FEA2 FEA1 FEAO
CRCOEN Control of CRC ALU operation
0 Stop the operation.
1 Start the operation according to HALT instruction execution.
FEA5 FEA4 FEA3 FEA2 FEA1 FEAO High-speed CRC operation range
0 0 0 0 0 0 0.10.3EEBH (16.K 10,4 bytes)
0 0 0 0 0 1 010 7EEBH (32 K to 4 bytes)
0 0 0 0 1 0 0.10.BEEBH. (48 K.10.4 hytes)
0 0 0 0 1 1 010 FEEBH (64 K t0 4 bytes)

Other than above

Setting prohibited

Symbol <7> 6 5 4 3 2 1 0
CRCOCTL | CRCOEN 0 FEA5 FEA4 FEA3 FEA2 FEA1 FEAO
CRCOEN Control of CRC ALU operation
0 Stop the operation.
1 Start the operation according to HALT instruction execution.
FEA5 FEA4 FEA3 FEA2 FEA1 FEAO | High-speed CRC operation range
0 0 0 0 0 0 0 to 3FFBH (16 K - 4 bytes)
0 0 0 0 0 1 0 to 7FFBH (32 K - 4 bytes)
0 0 0 0 1 0 0 to BFFBH (48 K - 4 bytes)
0 0 0 0 1 1 0 to FFFBH (64 K - 4 bytes)
Other than above Setting prohibited

(c) 2013. Renesas Electronics Corporation. All rights reserved.
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Incorrect:

<1> Write 1 to bit 0 (DFLEN) of the data flash control register (DFLCTL).
<2> Wait for the setup to finish for software timer.etc.
The time setup takes differs for each main clock mode.
<Setup time for each main clock mode>
* HS (High-speed main): 5 ys
* LS (Low-speed main): 720 ns
* LV (Low-voltage main): 10 ps
<3> After the wait, the data flash memory can be accessed.

Cautions 1. Accessing the data flash memory is not possible during the setup time.
2. Before executing a STOP instruction during the setup time, temporarily
clear DFLEN to 0.

(c) 2013. Renesas Electronics Corporation. All rights reserved.
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Date: Sep. 24, 2013
Correct:

The data flash memory is stopped after a reset ends. To access the data flash, make initial
settings according to the following procedure.

<1> Set bit 0 (DFLEN) of the data flash control register (DFLCTL) to 1.
<2> Wait for the setup to finish for software timer, etc.
The time setup takes differs for each flash operation mode for the main clock.
<Setup time for each flash operation mode>
* HS (High speed main): 5 ys
* LS (Low speed main): 720 ns
* LV (Low voltage main): 10 ys
<3> After the wait, the data flash memory can be accessed.

Cautions 1. Accessing the data flash memory is not possible during the setup time.

2. Transition to the STOP mode is not possible during the setup time. To enter
the STOP mode during the setup time, clear DFLEN to 0 and then execute
the STOP instruction.

3. The high-speed on-chip oscillator should be kept operating during data
flash rewrite. If it is kept stopping, operate the high-speed on-chip
oscillator clock (HIOSTOP = 0) and execute the data flash library after 30 ps
have elapsed.

After initialized, the data flash memory can be read by using a CPU instruction or can be
read/written by using a data
flash library.

If the DMA controller operates when the data flash memory is accessed, however, follow one
of these procedures:

(A) Suspending/forcibly terminating DMA transfer
Before reading the data flash memory, suspend DMA transfer of all the channels used.
After setting the DWAITn bit to 1, however, wait at least for the duration of three clocks
(fcLk) before reading the
data flash memory. After reading the data flash memory, lift the suspension of transfer by
clearing the DWAITn bit to 0.
Or, forcibly terminate DMA transfer in accordance with the procedure in 15.5.5 Forced
termination by software before reading the data flash memory. Resume DMA transfer after
the data flash memory has been read.

(B) Access the data flash memory by using the newest data flash library.

(C) Insertion of NOP
Insert an NOP instruction immediately before the instruction that reads the data flash
memory.

<Example>

MOVW HL,!addr16 ; Reads RAM.

NOP ; Insert NOP instruction before reading data flash memory.

MOV A,[DE] ; Read data flash memory.

Page 15 of 26
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If a high-level language such as C is used, however, the compiler may generate two
instructions for one code. In this case, the NOP instruction is not inserted immediately before
the data flash memory read instruction.

Therefore, read the data flash memory by (A) or (B) above.

Remarks 1. n: DMA channel number (n =0, 1)
2. fcik: CPU/peripheral hardware clock frequency

Page 16 of 26
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Incorrect:

10. 29.3 DC Characteristics

(Ta=-401to +85°C, 1.6 V< AVpp < Vpp 3.6 V, 1.6 V< EVppo £ Vpp £3.6 V, Vss = EVsgp =0
V) (1/5)

Note 3. Specification under output current where the duty < 70%.

The output current value that has changed the duty ratio lower than 70% can _be
calculated with the following expression (when changing the duty ratio to n%),

(TA=-401to +85°C, 1.6 V<AVpp < Vpp<3.6 V,1.6 V<EVppo<Vpp<3.6V,Vss =EVsso=0
V) (2/5)

Note 3. Specification under conditions where the duty factor is 70%.

€.QuULp rent.value that has.changed. ihe. d atio_lower tha

i

(c) 2013. Renesas Electronics Corporation. All rights reserved.
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Date: Sep. 24, 2013

Correct:

Note 3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be
calculated with the following expression (when changing the duty factor from 70% to n%).

Note 3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be
calculated with the following expression (when changing the duty factor from 70% to n%).
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Incorrect:

11. 29.4 AC Characteristics

(TA=-40to +85°C, 1.6 V<AVDD <36V, 1.6 V<EVDDO<VDD<3.6V,Vss=EVsso=0V)

Date: Sep. 24, 2013

Items Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main system|HS (high-speed |2.7V<Vop<36V | 0.03125 1 S
instruction execution time) clock (fmain) | main) mode 24AV<Voo<27V| 0.0625 s
mode - - :
LV (Low-voltage | 1.6 V<Vop<36V| 0.25 1 s
main) mode
LS (low-speed |18V<Vop<36V| 0.125 1 LS
main) mode
Subsystem clock (fsus) 18V<Vm<36V| 28.5 30.5 31.3 s
operation
In the self HS (high-speed |2.7V<Vop<36V | 0.03125 1 IS
programming| main) mode {5 4y <\ip<27V| 0.0625 15
mode -
LV (Low-voltage | 1.8V<Vop<36V| 0.25 LS
main) mode
LS (low-speed [1.8V<Vmp<36V| 0.125 1 LS
main) mode
External main system clock fex 27V<Vop<3.6V 1.0 20.0 MHz
frequency 24V <Vop<2.7V 1.0 1.0 MHz
1.8V<Vop<24V 1.0 8.0 MHz
1.6V<Vop<1l8V 1.0 4.0 MHz
fexs 32 35 kHz
External main system clock input | texu, tex.|2.7 V < Voo < 3.6 V 24 ns
high-level width, low-level width 24V <Voo <27V 30 s
1.8V<Vop<24V 60 ns
16V<Vop<1l8V 120 ns
texHs, 13.7 Hs
texts
TIOO, TI01, TIO3 to TIO7 input triH, 1/fmck+10 nshoe
high-level width, low-level width tric
TOO00, TO01, TOO03 to TOO7 fro HS (high-speed 2.7V <EVopo<3.6V 8 MHz
output frequency main) mode 1.8V < EVooo < 2.7 V 4 MHz
1.6 V<EVopo<18V 2 MHz
LV (Low-voltage 1.6 V<EVopo<3.6V 2 MHz
main) mode
LS (low-speed main)| 1.8 V < EVooo < 3.6 V 4 MHz
mode 1.6 V<EVo <18V 2 MHz
PCLBUZ0, PCLBUZ1 output fecL HS (high-speed 2.7V <EVooo<3.6V 8 MHz
frequency main) mode 1.8V <EVooo< 2.7 V 4 MHz
1.6 V<EVooo <18V 2 MHz
LV (Low-voltage 1.8V <EVooo<3.6V 4 MHz
main) mode 1.6V <EVor <18V 2 MHz
LS (low-speed main)| 1.8 V < EVooo < 3.6 V 4 MHz
mode 1.6V <EVono<1.8V 2 MHz
Interrupt input high-level width, tINTH, INTPO 16V<Vop<36V 1 LS
low-level width N [INTP1to INTP11 | 1.6 V < EVooo< 3.6 V 1 s
Key interrupt input high-level tkr KRO to KR9 1.8V <EVooo<3.6V, 250 ns
Wldth, low-level width 1.8V<AVop<3.6V
1.6 V<EVbopo<1.8V, 1 LS
1.6 V<AVop <18V
RESET low-level width trsL 10 S

(c) 2013. Renesas Electronics Corporation. All rights reserved.
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Date: Sep. 24, 2013

Correct:
(TA = —40 to +85°C, AVpp < Vpp<3.6 V, 1.6 V<EVDD0O < VDD < 3.6V, Vss = EVsso =0 V)
Items Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main system|HS (high-speed |2.7V<Vop<36V | 0.03125 us
instruction execution time) clock (fmain) | main) mode 24V<Von<27V| 0.0625 15
mode
LV (Low-voltage | L6 V<Vop<36V| 0.25 1 IS
main) mode
LS (low-speed |18V<Vop<36V| 0.125 1 IS
main) mode
Subsystem clock (fsus) 18V<Vm<36V| 285 30.5 31.3 LS
operation
In the self HS (high-speed |2.7V<Vop<36V | 0.03125 1 IS
programmlng main) mode 24V<Von<27V| 0.0625 15
mese LV (Low-voltage | 1.8V<Vop<36V| 0.25 1 IS
main) mode
LS (low-speed |18V<Vop<36V| 0.125 1 IS
main) mode
External main system clock fex 27V<Vop<3.6V 1.0 20.0 MHz
frequency 24V <Vop<2.7V 1.0 160 | MHz
1.8V<Vop<24V 1.0 8.0 MHz
16V<Vop<1l8V 1.0 4.0 MHz
fexs 32 35 kHz
External main system clock input | texu, tex. [2.7 V < Vop < 3.6 V 24 ns
high-level width, low-level width > AV <Vop <27V 20 ns
1.8V<Vop<24V 60 ns
16V<Vop<18YV 120 ns
texHs, 13.7 LS
texts
TI00, TI01, TIO3 to TIO7 input trim, 1/fmck+10 ns"o
high-level width, low-level width | tri
TOO00, TO01, TOO03 to TOO7 fro HS (high-speed 2.7V <EVbpo < 3.6V 8 MHz
output frequency main) mode 1.8V < EVono < 2.7 V 4 MHz
1.6 V<EVooo <18V 2 MHz
LV (Low-voltage 1.6 V<EVooo<3.6V 2 MHz
main) mode
LS (low-speed main)| 1.8 V < EVopo < 3.6 V 4 MHz
mode 1.6 V<EVooo< 1.8V 2 MHz
PCLBUZ0, PCLBUZ1 output fecL HS (high-speed 2.7V <EVopo<3.6 V 8 MHz
frequency main) mode 1.8V <EVom <27V 4 MHz
1.6 V<EVopo< 18V 2 MHz
LV (Low-voltage 1.8V <EVooo<3.6V 4 MHz
main) mode 1.6 V<EVooo< 1.8V 2 MHz
LS (low-speed main)| 1.8 V < EVopo < 3.6 V 4 MHz
mode 1.6 V<EVoro <18V 2 MHz
Interrupt input high-level width, tINTH, INTPO 16V<Vop<36V 1 7S
low-level width INTL [INTP1to INTP11 | 1.6 V < EVooo < 3.6 V 1 1S
Key interrupt input high-level tkRr KRO to KR9 1.8V<EVooo<3.6V, 250 ns
width, low-level width 1.8V <AVop < 3.6V
1.6 V<EVbopo<1.8V, 1 LS
1.6 V<AVop <18V
RESET low-level width trsL 10 1S

(c) 2013. Renesas Electronics Corporation. All rights reserved.
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12. 29.5.1 Serial array unit
Incorrect:
(2)During communication at same potential (CSI mode) (master mode, SCKp... internal clock output
corresponding CSI00 only)
(Ta=-40 to +85°C, 2.7 V < EVbpo < Vpp < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions HS Mot LgNore? Ly Note3 Unit

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

SCKp cycle time tkevi 27V<EVop<36V |keni>4fcx | 83.3 250 500 ns
Note 4

SCKp high-/low-level width | tu, 27V<EVop<3.6V tkevy/2 teva/2 tkeva/2 ns

kL1 -10 -50 -50

Slp setup time (to SCKp1) | teie 2.7V<EVop<3.6V 33 110 110 ns

Note 5

Slp hold time (from SCKp™)| txsit 27V<EVop<3.6V 10 10 10 ns

Note 6

Delay time from SCKpY to | tksoz GC.=.30 pE Noe® 10 10 10 ns

SOp output N7

Notes 1. HS is condition of HS (high-speed main) mode.
2. LS is condition of LS (low-speed main) mode.
3. LV is condition of LV (low-voltage main) mode.

4. The value must also be 2/fCLK ormore.

5. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to SCKp”
when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

6. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from SCKp|”
when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

7. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKp1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

8. C is the load capacitance of the SCKp and SOp output lines.

Correct:
(2)During communication at same potential (CSI mode) (master mode, SCKp... internal clock output
corresponding CSI00 only)
(Ta=-40 to +85°C, 2.7 V < EVbpo < Vpp < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions Hg et Lg o2 Ly Nore3 Unit

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

SCKp cycle time tkevi 27V<EVop<3.6V |tkev1>2/fcx | 83.3 250 500 ns
Note 4

SCKp high-/low-level width | 1, 27V<EVop<3.6V tkeva/2 tkeva/2 tkeva/2 ns

kL1 -10 -50 -50

Slp setup time (to SCKp™) | tsis 2.7V<EVop<3.6V 33 110 110 ns

Note 5

Slp hold time (from SCKp™) | txsit 27V<EVop<3.6V 10 10 10 ns

Note 6

Delay time from SCKp{ to | tkso1 C = 20 pF N8 10 10 10 ns

SOp output "7

Notes 1. HS is condition of HS (high-speed main) mode.

2. LS is condition of LS (low-speed main) mode.

3. LV is condition of LV (low-voltage main) mode.

4. The fMCL must also be 24MHz or less.

5. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to SCKp|”
when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

6. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slip hold time becomes “from SCKp|”
when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

7. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKp1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

8. C is the load capacitance of the SCKp and SOp output lines.

(c) 2013. Renesas Electronics Corporation. All rights reserved. Page 20 of 26
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Incorrect: Correct:
Notes 1. HS is condition of HS (high-speed main) mode. Notes 1. HS is condition of HS (high-speed main) mode.
2. LS is condition of LS (low-speed main) mode. 2. LS is condition of LS (low-speed main) mode.
3. LV is condition of LV (low-voltage main) mode. 3. LV is condition of LV (low-voltage main) mode.
4 = mn.= P =la P =1.T 4. Transfer rate in the SNOOZE mode : MAX. 1 Mbps
i “ ? = = r DAPmN = 5. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup
and CKPmn.= 0, time becomes “to SCKp|” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and
5. When DAPmn =0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold CKPmn = 0.
ime omes “from SCKp|” when DAPmn =0 and CKPmn =1, or DAPmn =1 6. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold
and CKPmn = 0. time becomes “from SCKp|” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and
6. When DAPmn = 0.and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay. CKPmn = 0.
i t “f ” = P = 7. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to
Pmn. = = SOp output becomes “from SCKp1” when DAPmn = 0 and CKPmn = 1, or DAPmn =
1.Cis the load.capacitance of the SOp ouiput lines. 1 and CKPmn = 0.
T rate i ; X.1M 8. C is the load capacitance of the SOp output lines.
(c) 2013. Renesas Electronics Corporation. All rights reserved. Page 21 of 26
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Incorrect:

(7) Communication at different potential (2.5 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSI00 only)

(TA=-40to0 +85°C, 2.7 V< EVooo< Vop< 3.6 V, Vss= EVsso=0V)

<R> Parameter Symbol Conditions HS Mot LG Note? Ly Notes Unit

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

SCKp cycle time tkey1 2.7V<EVooo<3.6V, tkev1 > 2ffck | 300 1150 1150 ns
23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

SCKp high-level width tH 27V<EVoo<36V,23V<Vb<27V,|tker/2 tkevi/2 tkeva/2 ns
Cv=20 pF, Ro=2.7kQ -120 -120 -120

SCKp low-level width tkL 27V<EVom<36V,23VVb<2.7V,|tkevd/2 treva/2 tkeva/2 ns
Cb=20 pF, Ro = 2.7 kQ -10 -50 -50

Slp setup time tsik 27V<EVoo<36V,23V<Ve<27V,| 121 479 479 ns

(to SCKp™)"** Cb=20 pF, Ro= 2.7 kQ

Slp hold time tksi 27V<EVoro<36V,23V<W<27V,| 10 10 10 ns

(from SCKpT) "*** Cb=20 pF, Ro= 2.7 kQ

Delay time from SCKpd t0 | tkso1 | 27 V<EVoo<36V,2.3V<\Vb<2.7V, 130 130 130 | ns

SOp output " Cb=20 pF, Ro = 2.7 kQ

Slp setup time tsika 27V<EVoo<36V,23V<W<27V,| 3 110 110 ns

(to SCKp)"**® Cb=20 pF, Ro= 2.7 kQ

Slp hold time tksi 27V<EVooo<36V,23V<W<27V,| 10 10 10 ns

(from SCKpY) " Cv=20 pF, Ro=2.7kQ

Delay time from SCKpT to | tkso1 27V<EVoo<36V,23V<Vb<27V, 10 10 10 ns

SOp output "°® Cb=20 pF, Ro = 2.7 kQ

Correct:

(7) Communication at different potential (2.5 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO00 only)

(Ta=-40to +85°C, 2.7 V < EVooo< Vop< 3.6 V, Vss=EVsso= 0 V)

<R> Parameter Symbol Conditions HS Mot LgNote2 Ly Notes Unit

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

SCKp cycle time tkeva 2.7V <EVoo<3.6V, tkeva > 2ffek| 300 1150 1150 ns
23V<Vb<27V,
Cb =20 pF, Ro = 2.7 kQ

SCKp high-level width e 27V<EVon<36V,23V<Vb<27V, | tkevi/2 tov/2 tkevy/2 ns
Cb =20 pF, Ro = 2.7 kQ -120 -120 -120

SCKp low-level width ti 27V<EVon<36V,23V<\Vb<27V, | tkevi/2 tov/2 tkevy/2 ns
Cb =20 pF, Ro=2.7kQ -10 -50 -50

Slp setup time tsik 27V<EVomo<36V,23V<Wh<27V,| 121 479 479 ns

(to SCKp™)"** Cb=20 pF, Ro= 2.7 kQ

Slp hold time tksi1 27V<EVoro<36V,23V<W<27V,| 10 10 10 ns

(from SCKpT) "*** Cb=20 pF, Ro= 2.7 kQ

Delay time from SCKp{ to | t«so1 27V<EVoro<36V,23V<Vh<27V, 130 130 130 ns

SOp output "*** Cb=20 pF, Ry =2.7kQ

Slp setup time tsik 27V<EVoro<36V,23V<W<27V,| 33 110 110 ns

(fo SCKp4)"**** Cb=20 pF, Ro= 2.7 kQ

Slp hold time tksi1 27V<EVoro<36V,23V<W<27V,| 10 10 10 ns

(from SCKpY) "*** Cb=20 pF, Ro= 2.7 kQ

Delay time from SCKpT to | tcsor 27V<EVo<36V,23V<\V<27YV, 10 10 10 ns

SOp output "°® Cb=20 pF, Ry =2.7kQ
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Incorrect:
(8) Communication at different potential (1.8 V, 2.5 V) (CSI mode) (master mode, SCKp... internal clock output) (2/2)
(TA=-40to +85°C, 1.8 V <EVopo<Vop< 3.6 V, Vss= EVsso= 0 V)

<R> Parameter Symbol Conditions Hg Notel LS Note2 Ly Note3 Unit

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Slp setup tiT? X tsika 27V<EVoo<36V,23V<VW<27V,| 81 479 479 ns
(to SCKpT) Cb=30 pF, Ry = 2.7 kQ
1.8V<EVoo<3.3YV, 177 479 479 ns
16V<Vo<20VNes
Cb=30pF, Ro=5.5kQ

Slp hold time tsit 27V<EVoro<36V,23V<W<27V, | 19 19 19 ns
(from STRpT) Noe* Cb=30pF, Ro=2.7kQ

1.8V <EVoro<3.3V, 19 19 19 ns
16V<Vb<20VNeE,
Cb=30pF, Ro=55kQ

Delay time from SCKpY to | tksos 2.7V<EVoro<36V,23V<Vb<2.7V, 100 100 100 | ns
SOp output €4 Cb=30pF, Ro=2.7kQ
1.8V <EVoo<3.3V, 195 195 195 | ns
1.6V<Vb<20VNoes,
Cb =30 pF, Ro=5.5kQ
Slp setup time tsik1 27V<EVoro<36V,23V<Vb<27V, | 44 110 110 ns
(to SCRpd) Noe® Cb =30 pF, Ro=2.7kQ

1.8V <EVoro<3.3V, 44 110 110 ns
16V<Vb<20VNee,
Cv =30 pF, Ro=5.5kQ

Slp hold time tksiz 27V<EVom<3.6V,23V<Ww<27V,| 19 19 19 ns
(from SCKp4) Noe® Cb=30pF, Ro=2.7kQ

1.8V <EVoo<3.3V, 19 19 19 ns
1.6V <Vo<20VNoes,
Cv =30 pF, Ro=5.5kQ
Delay time from SCKpT to | tsox 27V<EVooo<3.6V,23V<\Wh<2.7V, 25 25 25 ns
SOp output °e® Cb=30pF, Ro=2.7kQ

1.8V <EVoo<3.3V, 25 25 25 ns
1.6V<Vb<2.0VNeS,
Cb =30 pF, Ro=5.5kQ

(c) 2013. Renesas Electronics Corporation. All rights reserved. Page 23 of 26
RENESAS



RENESAS TECHNICAL UPDATE TN-RL*-A018A/E[] Date: Sep. 24, 2013

Correct:
(8) Communication at different potential (1.8 V, 2.5 V) (CSI mode) (master mode, SCKp... internal clock output) (2/2)
(TA=-401to +85°C, 1.8 V< EVbpo<Vpp< 3.6 V, Vss=EVsso=0 V)

<R> Parameter Symbol Conditions Hg Notel LS Note2 Ly Note3 Unit

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Slp setup tiT? X tsika 27V<EVon<36V,23V<VWb<27V, | 177 479 479 ns
(to SCKpT) Cb=30 pF, Ry = 2.7 kQ
1.8V<EVoo<3.3YV, 479 479 479 ns
16V<Vo<20VNes
Cb=30pF, Ro=5.5kQ

Slp hold time tsit 27V<EVoro<36V,23V<W<27V, | 19 19 19 ns
(from STRpT) Noe* Cb=30pF, Ro=2.7kQ

1.8V <EVoro<3.3V, 19 19 19 ns
16V<Vb<20VNeE,
Cb=30pF, Ro=55kQ

Delay time from SCKpd t0 | tksos 2.7V<EVoro<36V,23V<Vb<2.7V, 195 195 195 | ns
SOp output €4 Cb=30pF, Ro=2.7kQ
1.8V <EVoo<3.3V, 483 483 483 | ns
1.6V<Vb<20VNoes,
Cb =30 pF, Ro=5.5kQ
Slp setup time tsik1 27V<EVoro<36V,23V<Vb<27V, | 44 110 110 ns
(to SCRpd) Noe® Cb =30 pF, Ro=2.7kQ

1.8V <EVoro<3.3V, 110 110 110 ns
16V<Vb<20VNee,
Cv =30 pF, Ro=5.5kQ

Slp hold time tksiz 27V<EVom<3.6V,23V<Ww<27V,| 19 19 19 ns
(from SCKp4) Noe® Cb=30pF, Ro=2.7kQ

1.8V <EVoo<3.3V, 19 19 19 ns
1.6V <Vo<20VNoes,
Cv =30 pF, Ro=5.5kQ
Delay time from SCKpT to | tsox 27V<EVooo<3.6V,23V<\Wh<2.7V, 25 25 25 ns
SOp output °e® Cb=30pF, Ro=2.7kQ

1.8V <EVoo<3.3V, 25 25 25 ns
1.6V<Vb<2.0VNeS,
Cb =30 pF, Ro=5.5kQ
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13.29.6.1 A/D converter characteristics

Addition:
When AVrer= AVrere/ANIO(ADREFP1 = 0, ADREFPO = 1), AVrer()= AVrerm/ANI1(ADREFM = 1),
target pin:ANI2-ANI12

(TA: -40to +85°C, 2.7 < AVREFPS AVDD < VDDS 36V, VSS = OV, AVSS = OV,
Reference voltage(+) = AVgerp, Reference voltage (-) = AVrgem = 0V, HALT mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 12 bit
Overall error "*¢"22 AINL 12bit resolution +1.7 +3.3 LSB

L ADTYP=0,
Conversion time Tconv 12bit resolution 3.375 VES
Zero-scale error "**"*° Ezs 12bit resolution +1.3 | %32 | LSB
Full-scale error V°*"%? Ers 12bit resolution +0.7 +2.9 LSB
Integral linearity error "¢"#3 ILE 12bit resolution 1.0 1.4 LSB
Differential linearity error "*"** | DLE 12bit resolution +0.9 +1.2 LSB
Analog input voltage Van 0 AVRerp V

Notes 1: TYP. Value is the average value AVpp = AVgerp = 3V, Ta =25 °C.
MAX. Values are mean * 3o in normal distribution.
2: This value based on the characterization results, is not subject to production testing.
3: Excludes quantization error (+1/2 LSB).

Caution 1. Attention must be paid to noise input to each power supply and ground lines.
The reference voltage line of AVrerp is separated from the other power supply lines for noise countermeasures.
Caution 2. Please make sure that pulses whose voltage suddenly change, such as digital pulses, are not input or output to a pin
adjacent to the pin whose value is being A/D converted and P20 to P27, P150 to P154.
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Incorrect:

14. 30.3.1 Pin characteristics

(Ta=-401to +105°C,24 V<AVpp <Vpp£3.6V,24V <EVpp £ Vpp£3.6V, Vss=EVsg =0
V)

Note 3. Specification under output current where the duty < 70%.

The output current value that has changed the duty ratio lower than 70% can _he
calculated with the faollowing expression (when changing the duty ratio to n%).

(TA=-4010 +105°C, 2.4V <=AVpp = Vpp<3.6V,24V <EVppo<Vpp£3.6 V,Vss =EVss0 =0
V)

15. 30.4 AC Characteristics

(TA= -40 to +105°C, 2,4 V.S AVon £.3.6.V, 24 V < EVppbo< Vbp< 3.6 V, Vss =
EVsso=0V)
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Correct:

Note 3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be
calculated with the following expression (when changing the duty factor from 70% to n%).

Note 3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be
calculated with the following expression (when changing the duty factor from 70% to n%).

(TA= —40 to +105°C, AVpp< Vop< 3.6 V/, 2.4 V < EVopo< Voo < 3.6 V, Vss = EVsso =
0Vv)
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