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1 285 Interrupt Figure 6.1 Example of - -
External Interrupt \l/ * .
Processing Flow N \|N/ ¢
dge detection or Edge detection , )
level detection? dge detec‘mpn or Edge detection
level detection?
Level
detection Level )
detection
h i
v
Interrupt processin Interrupt processin . .
PP g PP g Interrupt processing Interrupt processing
: 4l
v v v v
s th |N N yrite 1 to the Vrite 1 to the i
s the é‘op'“ EXINSTC|IRQNC bit (n: 0 to 7) Is the IRQN pin EXINTSTC . Error
negated? T th t I IRQNC bit (n: 0to 7)
0to7 0 clear the exierna negated?
2 interrupt status n:0to7 to clear the external
- interrupt status
v v
inteﬁﬁéﬁrlrr:;:ﬁ.?;tion oumyread - Return from Dummy-read
the EX'I?JSE)T‘E.;’TQ”F bit interrupt Instruction the EXINTSTR.IRQnNF bit
: (n:0to7)
: h 4 , v
I 1
2 2531 ADCC 27.4.7.3 Wiring—Break [27.4.7.3 Wiring—Break Detection Self-Diagnosis Circuit Function 27.4.7.3 Wiring—Break Detection Self-Diagnosis Circuit Function - -
Detection Self- This is a function to detect a wiring—break in a pin due to solder separation. This is a function to detect a wiring—break in a pin due to solder separation.
Diagnosis Circuit Discharge the target analog pin for the specified time in the wiring—break detection control register (ADCCnODCR If a wiring break exists the result of conversion converges approximately to AnVSS or AnVCC due to pull-down or Writing
Function register) and then perform A/D conversion. If the conversion result attenuates to approximately 0 V, you can pull-up method. Error
determine that a wiring—break is present.
3 2537 ADCC 27.5.5 Procedure for |27.5.5 Procedure for Setting Wiring—Break Detection Self-Diagnosis 27.5.5 Procedure for Setting Wiring—Break Detection Self-Diagnosis - -
Setting Wiring—Break |Wiring—break detection is a facility for detecting wiring breaks in ANI. Both pull-down and pull-up methods are used for |Wiring—break detection is a facility for detecting wiring breaks in ANI. In wiring—break detection mode, a pull-down or
Detection Self— detection. In pull-down method, if a wiring—break occurs, the result of the AD conversion is attenuated to pull-up resistor is connected for sampling of the sample—and—hold circuits when the width of pulse is fixed (18 states).
Diagnosis approximately OV, which is detected as an abnormal value. Therefore, the user can judge that a wiring—break has been |In pull-down method, if a wiring—break occurs, the result of the AD conversion is attenuated to approximately AnVSS, Writing
detected. In pull-up method, if a wiring—break occurs, the result of the AD conversion is booted to approximately which is detected as an abnormal value. Therefore, the user can judge that a wiring—break has been detected. In pull= |Error
5V,which is detected as an abnormal value. Therefore, the user can judge that a wiring—break has been detected. up method, if a wiring—break occurs, the result of the AD conversion is booted to approximately AnVCC,which is
detected as an abnormal value. Therefore, the user can judge that a wiring—break has been detected.
4 2538 ADCC Figure 27.28 Flow of - -
WI ri ng_B rea k QNWQ'M“ de‘emjn ol dagnoss Sm) (W\ringrbrenk detection self-diagnosis slzm)
Detection Self- il {
DiagnOStic Settings EE?%QE{E%:E}:%ES&%;;‘”n”u:“éh;?r‘;elun‘1’“‘ ADCCOVCRO ?Ez?éggfég‘:g%:%zgglj%c;‘;\nrt‘u;léh;._u;einnqzm RN
Assign the target pin (ANDJ:) to virtual channel 1 |
. szﬁg‘:‘h; ghyslcal channel which has been assigned ADCCOVCRA Assign the targat pin (ANOpg) o virtual channel 1.
* Set PDE to 0. and PUE to 1. . E:?:Egnél? n;hy"zmp:'::n? unieh has been asigned ADCCOVCR1
A:‘:s\gn the target pin (ANOpq) to virtual channel 2.
:E{;Ef::” 5{ n;n,::mp :r:r::\ which has been assigned ADCCOVCR? Aﬁgaf‘; &?ﬁ;&!fﬂ% Wieh nes beon Iza.:séigned ADCCOVCR2
= - - . ;Sequnnsniu 0, and PUE to O,
| Assign virtual channels 0 to 2 to SGO0. | :Séggig:ﬁ;ggigg: | Assign virtual channels 0 fo 2 fo SGO. | ﬁgﬁiggglﬁéggfﬂg“
| Allow wiring-braak detection seff diagnosis. | ADCCDODCR'ODDE | Allow wiring-break detection self-diagnosis. | AuccnoncR,oDuE:
| Start AID conversion (SW trigger) | ADCEOSGSTERD =01, Start AID conversion (SW trigger). ADCCOSGSTCRO =01,
[ | | = | Writing
acorparsthe converion esul vl e “Compar thaconvarson el Error
Detection of a wiring-break or short-cireuit is judged by . iagnostic voltage and make a judgment.
Tk st o 1 ool S e e Ao e e
e e e f e D vson oy e U L e e TS o
* See the figure of "Flow of A/D Conversion Stop Setings™ * See the figure of “Flow of A/D Conversion Stop Seftings™.
Is all self-diagnosis complete Is all self-diagnosis complete
for targeted pins? for targeted pins?
(W‘””Q"”‘*ak detection self-diagnosis e”d) (W\rmg—hreak detection self-diagnasis end)
Note: Perform wiring-break detection self-diagnosis on each pin one by one. Note: Perform wiring-break detection self-diagnosis on each pin one by one
Figure 27.28  Flow of Wiring-Break Detection Self-Diagnostic Settings Figure 27.28  Flow of Wiring-Break Detection Self-Diagnostic Settings
5 2649 Functional |Table 29.66 List of _ _
Safety ECC Modules Table 29.66 List of ECC Modules Table 29.66 List of ECC Modules
ECC Module Names and Register Base Addresses ECC Module Names and Register Base Addresses
Master Side*" Chacker Side*! Master Side*' Checker Side"!
Base Address Base Address Base Address Base Address
Supported Peripheral Function Module Name <base_addr> Module Name <base_addr> Supported Peripheral Function Module Name <base_addr> Module Name <base_addr>
RS-CANFD Message buffer RAM E7RC1M FFCT1 OODH E7RC1C FFC712OOH RS-CANFD Message buffer RAM E7RC1M FFC710004 E7RC1C FFC712004
(MB RAM) (MB RAM) -
— Writing
Acceptance filter list E7RC2M FFC714004 E7RC2C FFC716004 Acceptance fiiter list E7RC2M FFC714004 E7RC2C FFC71600 Error
RAM (AFL RAM) RAM (AFL RAM)
CSIH CSIHO E7CSOM FFC700004 E7CSO0C FFC702004 CSH CSIHO E7CSOM FFC70000+ Ercsoc FFC70200+
CSIH2 E7CS2M FFC708004 E7C31C FFC70A004 CSIHz E7CS2M FFC708004 E7cszC FFC70A004
Note 1. Two modules (one for master and the other for checker) are provided for duplex configuration. MNote 1. Two modules (one for master and the other for checker) are provided for duplex configuration.
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6 2895 Appendix A |QFP176 (standard) *QFP176 (standard) *QFP176 (standard) TN-RH8-B163A/E -
Package
. . - JEITA Package Cod RENESAS Cod Previous Cod MASS[Typ.]
Dimensions P.ﬁg?;ic:.aziizcﬁgiﬂ ! EEQE??TSE'EBO?: 1TBPSQ$.?:I;?L1|ST§EO.$:?11TGEV‘ Mﬁﬂgyp.] F"'-FDFma;“'aziiz“u'OiU | P'—‘-_-‘F'U”EKBO-: 1TGPEQ-;:F'[T:S?GE’FT’-WGEV‘ _Bgyp
M, Hy
r .
NOTE) MNOTE)
1. DIMENSIONS™*1" 1. DIMENSIONS "#1" AND "*2°
DO MNOT INCLUDE DO NOT INCLUDE MOLD FLASH.
2. DAMENSION ™3" DOES Z. DIMENSION MOES NOT
INCLUDE TRIM OFFSET INCLUDE TRIM OFFSET
: |7 Description
Terminal cross section Fafarance Dimension In Mlmeters terminal cross seciion Ratarancey Dimension in hilimeters Change
symeet [T Nom | Max simeat oatin | Nom | Max
D 238240 241 D | 239240 241
€ 239 21440 24.1 E |239[240] 241
2 A 1.4
Ho | 268 | 260 | 26.2 Ho | 258 | 260 262
He | 258 | 26.0 | 26.2 He | 258 | 260 | 262
A Toms [ 07 015 AN Sl Rl
1 10. 1 10. A, 00501 [045
JTH o Eu 015 3.22 025 l_‘% b, [015|020[ 025
. — B —_— £ L o, b1 — 018 —
! i "'JH‘ ¢ 1008 ]0.145) 0.20 L - -'-{—J= c | 0.09 |0.145] 020
) 1=t T =T < R & 0.125
L T T, N N =
-l |§| —los5 | —
X 0.08
Detai F y 010 | - x 0.08
I 1.25 y [o.08
e 125 ;D lgg
L 1031 05 055 L 09505 065
; L 10
2710 Functional Table 29.103 . TN-RH8-B0193A/E
i Table 29.103 ERRSLVxXADDR Register Contents
Safety ERRSLVxxADDR Table 29.103 ERRSLVxxADDR Register Contents g
; Register Contents Bit Position  Bit Name Function Bit Position  Bit Name Function Description
31to 0 ADDRI[31:0] Address at which an error has occurred. 31to 0 ADDR[31:0] Address at which an error has occurred. Change
ADDR[1:0] arelﬁxed to Dl ADDR[1:0] are undefined.
2670 gu?cttlonal 29.3 Lockstep none 29.3.3 Usage Notes TN-RH8-B0183C/E -
atety Reading a register with a value that is undefined after a reset without initializing the register may lead to a lock step
compare error. Accordingly, such registers must be initialized with the desired settings.
Even if the branch instruction and the subsequent instruction is issued in parallel, the lock step compare error might Descriotion
8 be occurred by undefined register after the reset. It should be applied as specified below until the register which refer P
) e ) O O . Change
by subsequent instruction is initialized in case of branching in the preceding instruction.
@ Insert the SYNCI instruction or the RIE instruction following the branch instruction.(It has to be added by assembler
language. When C language is used, it could be optimized.)
Applicable branch instructions: Bcond except BR, JARL, JMP
241 Operating Table 5.'1 Selection of | T4pje 5 1 Selection of Operating Mode Table 5.1 Selection of Operating Mode - -
Mode Operating Mode
Value Set n the P Va'UBe Se;{i"‘_he C}II]'JU'Em Value Set in the Option
alue Set in the Pin yte Register - ; P :
Operating | Startup 1 Value Set in the Pin Byte Register 0 Operating | Startup
0 0 0 0 0 Userboot | Userarea | The interface can be | On-chip debug is 0 0 0 0 0 User boot | User area | The interface can be | On-chip debug is
mode tsf'ec‘f_d b‘:}SF’BTE in | available. mode selected by OPBT2 in | available.
e option byte area. :
0 0 0 0 1 Usz—:(:jr boaot | User boot For details, see 0 0 0 0 1 User boot User boot g\; zzttlgi?sbieearea.
e e Section 3952 mode area Section 35.9.2
oy _F:“"" OPBT2 — Option
yte 2 Register. Byte 2 Register.
0 0 0 ! X Serial ) Boot area H;\ETI VF (2-line Senal_lprglgrammmg 0 0 0 1 X Serial Boot area | Writer I/F (2-line Serial programming
progra(rjnml ) 15 avafiable. programmi UART) is available.
9 ng moce hg mode Additional
0 0 1 X X Boundary — JTAG Brc:u.ndar*,.r scan is 0 0 1 X X Boundary _ JTAG Boundary scan is Description
scan mode available. .
scan mode available.
0 1 0 X X Serial Boot area | Writer I/F (2-line Serial programming - ) - ) ;
programmi UART) is available. 0 1 0 X X Serial _ Boot area | Writer I/F (2-line _Senal_programmlng
ng mode programmi UART) is available.
ng mode
0 1 1 X X Senal Boot area | Writer I/F (3-line clock | Senal programming - ) - ) :
programmi synchronous is available. 0 1 1 X X Serial _ Boot area | Writer I/F (3-line clock _Senal_programmlng
ng mode connection) programmi synchronous is available.
ng mode connection)
Note: X =Don't care )
. . . . . : Note: X =Don't care
Note 1. See Section 2.4.3, Pin State for the functions and states of pins when each interface is selected.
Note 1. See Section 2.4.3, Pin State for the functions and states of pins when each interface is selected.
Note 2.  Always input low level to MD1.
2795 On—-Chip Table 34.2 1/0 Pins of . . TN-RH8-B0228A/E -
Debugging AUDR Table 34.2 I/0 Pins of AUDR Table 34.2 I/O Pins of AUDR
Unit (OCD) Pin Name Description Pin Name 1o Description
AUDRST Input AUDR reset input pin AUDRST Input AUDR reset input pin
Inputting L to this pin resets the AUDR, but-it-doesnotinitialize the AUDISR-AUDMBR- Inputting L to this pin resets the AUDR.
-and AUDMBRC (described betow): When turning on the power, set this pin to Low regardiess of the use of AUDR.
10 When this pin is not connected, it is internally pulled-down. When this pin is not connected, it is internally pulled-down. Description
Make sure to initialize AUDR before inputting High to this pin. Change
CAUTION: AUDR is initialized when this pin is Low and AUDCK is input for a fixed
number of cycles, but it does not initialize the AUDISR, AUDMBR and
AUDMBRC (described below).
Refer to Section 34.4.4.3, Usage Notes on the AUDR Function and Section
39, Electrical Characteristics for the number of cycles required for
initialization.
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2807 On—Chip 34.4.4.3 Usage Notes TN-RH8-B0228A/E -
; . 34443 Usage Notes on the AUDR Function
Debugging ~|on the AUDR 34443 Usage Notes on the AUDR Function g
Unit (OCD)  |Function E—— . . . -
B —— . . .. * Do not negate the AUDSYNC pin until one cycle of AUDCK has elapsed after a command is input to the
® Do not negate the AUDSYNC pin until one cycle of AUDCK has elapsed after a command is input to the ) ,
i ) AUDATA pin and the Ready flag has been returned.
AUDATA pin and the Ready flag has been returned.
o ) , * When uninitialized memory is accessed through the AUDR. a bus error may occur due to ECC error detection.
® When uninitialized memory is accessed through the AUDR, a bus error may occur due to ECC error detection.
® Do nof reset AUDR with AUDRST =L, while transferring data with AUDR ( AUDSYNC =L1). The data
transfer of AUDR is not completed in the System Interconnect, and it may interfere with the data transfer of other
bus masters.
* AUDR can not transfer data when being in external or internal reset state.
® Do not assert AUDSYNC  pin for a minimum of 2 AUDCK cycles after AUDR reset release with AUDRST =
H.
¢ The timing from power on to data transfer is shown in Figure 34.xx.
Description
11 c
It can not be accessed until the hange
intemmal reset state is released.
Power supply |
| I '!
i |
RESET |
H | | |
i j: When turning on the power, i -
AUDRST /| set AUDRST = L q—n—l Input AUDCK more than 2 cycles after releasing
/ | | AUDRST, and set AUDSYNG = L.
- ":. l l I l
AUDCK
| I |
AUDSYNC B " :
Input AUDRST =L and AUDCK more than 5 cycles !
to initialize AUDR.
Figure 34 xx  Timings from power on to data transfer
2808 On-Chip 34.5 Cautions on none (5) Handling of /DCUTRSTpin at power on - -
Debugging Using On—Chip Set the /DCUTRSTpin to the low level at power on, regardless of whether on—chip debugging is used. .
12 Unit (OCD)  [Debugger Addltl?n?|
Description
2867 Electrical Figure 39.5 Control - -
Characteristic |Signal Timing
S Fa s
RESET / RESET /
. tMDS | tMDH tMDS |, tMDH, Writi
+ - n > > ritin
13 [MD1 Moo o MDO, g E g
FLMODE P4 FLMODE L rror
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2884 Electrical ~ |Table 39.30 AUD RAM| 1,110 3930 AUD RAM Monitor Timing Table 39.30  AUD RAM Monitor Timing - -
Characteristic [Monitor Timing
s Conditions:  Tj=—40°C to 150°C, CL = 30 pF Conditions: Tj = —40°C to 150°C, CL = 30 pF
ltem Symbal Min. Max. Unit Item Symbol Min. Max. Unit
AUDCK cycle time (monitor mode) TAUCKMcyc 50 — ns AUDCK cycle time (monitor mode) tAUCKMeyc 50 — ns
AUDCK high-level width (monitor mode) tAUCKMH 0.4 x tAUCKMcyc — ns AUDCK high-level width (monitor mode) tAUCKMH 0.4 x tAUCKMcyc — ns
AUDCK low-level width (monitor mode) tAUCKML 0.4 x tAUCKMcyc — ns AUDCK low-level width (monitor mode) tAUCKML 0.4 x tAUCKMcyc — ns
AUDRST setup time (monitor mode, vs. AUDCKT) tAURSTMS 30 — ns AUDRST setup time (monitor mode, vs. AUDCKY) tAURSTMS 30 — ns Additional
14 AUDRST input pulse width (monitor mode) tAURSTMW 5 x tAUCKMcyc — ns AUDRST input pulse width (monitor mode) tAURSTMW 5 x tAUCKMeye — ns Description
Monitor data output delay time (to AUDCK 1) tAUDTMD — 35 ns Monitor data output delay time (to AUDCK 1) tAUDTMD — 35 ns
Manitor data input setup time (to AUDCK 1) tAUDTMS 15 — ns Monitor data input setup time (to AUDCK 1) tAUDTMS 15 — ns
Monitor data input hold time (from AUDCK t) tAUDTMH 5 — ns Monitor data input hold time (from AUDCK 1) tAUDTMH 5 — ns
AUDSYNC input setup time (vs. AUDCK 1) tAUDSYS 15 — ns AUDSYNC input setup time (vs. AUDCK 1) tAUDSYS 15 — ns
AUDSYNC input hold time (vs. AUDCK 1) tAUDSYH 5 — ns AUDSYNC input hold time (vs. AUDCK 1) tAUDSYH 5 — ns
AUDISR setup time tAUDMDS 1 — ms
AUDISR hold time tAUDMDH 1 — ms
2884 Electrical 39.3.12 AUD RAM none - -
Characteristic |Monitor
s
RESET T
[ tAUDMDS tAUDMDH L
15 * > > Additional
AUDATAS-0 # j|§— Description
Figure 39.xx  Timing to reflect settings on AUDISR
16 63 Overview [Table 1.1 Overview of - -
Products (2/2) Motor control R/D converter (RDC3A) 2 units 1 unit Motor control R/D converter (RDC3A) 2 units 1 unit
Enhanced motor control unit 1 unit (2 channels) I 1 unit (2 channels) Enhanced motor cantrl‘_nl unit 1 unit (2 channels) 1 unit {1 channel)
(EMU3): Number of units (EMU3): Number of units Writing
Enhanced motar control unit 320 MHz 240 MHz Enhanced motor control unit 320 MHz 240 MHz Error
(EMU3): SubCPU frequency (EMUZ): SubCPU frequency
17 157 Pins Table 2.64 Example - . - - ; ; ; ; - -
Handling of Unused Category Pins IO Example handling of unused pins Intemal pull-up/pull-down resistor Category Pins o] Example handling of unused pins Intemal pull-up/pull-down resistor
Pins (2/2) Debug system DCUTDI I + Leave the pin open. An internal pull-up resistor is included. Debug system DCUTDI I * Leave the pin open. An internal pull-up resistor is included.
(NEXUS/LPD) + Separately connect the pin with (NEXUS/LPD) » Separately connect the pin with
W CC via a resistor. YWCC via a resistor.
(Serial programming mode is (Serial programming mode is
disabled.) disabled.)
DCUTDO O + Leave the pin open. Nane DCUTDO o * Leave the pin cpen. Mone
(Serial programming mode is (Serial programming mode is
disabled.) disabled.)
DCUTCK I + Leave the pin open. An intermnal pull-up resistor is included. DCUTCK * Leave the pin cpen. An intemnal pull-up resistor is included.
+ Separately connect the pin with * Separately connect the pin with Writing
Y CC via a resistor. WCC via a resistor. Error
(Serial programming mode is (Serial programming mode is
disabled ) disabled.)
DCUTMS I * Leave the pin open. An internal pull-up resistor is included. DCUTMS * Leave the pin open. An intemal pull-up resistor is included.
* Separately connect the pin with * Separately connect the pin with
WCC via a resistor. YWCC via a resistor.
DCUTRST I Separately connect the pin with VS5 | An intermal pull-down resistor is DCUTRST Separately connect the pin with VS5 | An intemal pull-down resistor is
via a resistor. included. via a resistor. included.
DCURDY 8] Leave the pin open. None DCURDY 0] Leave the pin open. Mone
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18 160 CPU SyStem Table 3.1 %_rlpher:al Table 3.1 Peripheral Group Configuration (1/4) Table 2.1 Peripheral Group Configuration (1/4) - B
Group Configuration , .
(1 /4) Peripheral Group Module Mame Peripheral Group Module Name®'
CPU IMTCA CPU INTCA
IPIRSS IPIRSS
IPG PG
MEV MEV
PEG FEG
SEG SEG
TESTCOMP TESTCOMP
CPU (DEBUG) AUDR CPU (DEBUG) AUDR
0 APDP[INTC2] ] APDRINTCZ]
APDP[PDMA] APDFPOMA]
DMASS DMASS
ECCCPUA ECCCPUT
ECCCPU2 ECCCPUZ Writing
ECCEEP ECCEEP Error
ECCEEPC ECCEEPC
ECCFLI ECCFLI
ECCGRAM ECCGRAM
ECCICT ECCICH
ECCIC2 ECCICZ
FACIFCUFAREA™] FACIFCUFAREA®]
FLASH[FRDCYCLD] FLASH[FRDCYCLD)]
INTC2 INTC2
MGDGR MGDGR
MISG (CPU1, CPUZ) MISG [CPU1. CPU2)
PBG[PBGD, PBG1] PEGIPEGL, PEGT)
ICUSE ICUsE
DataFlash DataFlash
CPU(BOOTCTRL
19 213 CPU Table 3.63 PEG TN-RH8-B0281A/E -
Register Base Permi
Address: FFFE E600H Address | Size Permi EEEEEE Value after Address | Size ssion Operable Bit Value after
Offset (byte) | Register Name Symbol ssion ([RAW (1 |8 |16 |32 | Reset Offset (byte) | Register Name Symbol = RW |1 |8 |16 |32 |Reset
+00Cy |2 PE guard PEID&SPID master decision control register | PEGSP — RW |— [V [V |— |00004 +00Cy |2 PE guard PEID&SPID master decision control register | PEGSP SV |RW |— |V |¥ |— |00004
+080, |4 PE guard area mask setting register 0 PEGGOMK | — RW |[— |V |V |v |FFEO 0000, +080, |4 PE guard area mask setting register 0 PEGGOMK | SV RW [— [V |+ [V |FFED00DD
+084, |4 PE guard area base setting register 0 PEGGOBA |— RW [— |v |4 |4 [* +084, |4 PE guard area base setting register 0 PEGGOBA | SV RW | — [+ [d [+ |*
+088, |4 PE guard area SPID setting register 0 PEGGOSP | — RW |— [V (4 | |000000004 +088: |4 PE guard area SPID setting register 0 PEGGOSP | sV RW|— |¥ |¥ [V |0000 00004
+08Cy |4 PE guard area PEID setting register 0 PEGGOPE |— RW |— [V [+ |+ |0000 00004 +08Cy |4 PE guard area PEID setting register 0 PEGGOPE | sV RW |— |+ |+ |+ |0000 0000y
+090; |4 PE guard area mask setting register 1 PEGGIMK | — RW |— |V |V |v¥ |FFEO 0000 09004 |4 PE guard area mask setting register 1 PEGGIMK | SV RW |— [+ [V |+ |FFEDO0DDO,
084, |4 PE guard area base setting register 1 PEGG1BA | — RW [— [V [V [y +094y |4 PE guard area base setting register 1 PEGG1BA | SV RW [— [+ [+ [v |
+098; |4 PE guard area SPID setting register 1 PEGG1SP | — RW |— [V |+ |+ |000000004 +098,; |4 PE guard area SPID setting register 1 PEGGISP | SV RW |— |V [+ [+ |0000 00004 b
. - . . . : : . . escription
+09C, |4 PE guard area PEID setting register 1 PEGG1PE | — RW |— |+ [+~ |+ [0000 00004 +09C, |4 PE guard area PEID setting register 1 PEGGIPE |SV |RW |— |V |¥ |+ |0000 00004 Chang:
+0AOH 4 PE guard area mask setting register 2 PEGG2MK | — RW |— | [J |+ [FFED 00004 +0A0s | 4 PE guard area mask setting register 2 PEGG2ZMK | 5V RW |— |+ |¥ |+ |FFEOO0000,
+0A4, 4 PE guard area base setting register 2 PEGG2BA | — RW | — |V [N |+ [* +0A4, |4 PE guard area base setting register 2 PEGGZBA | 5V RW | — [+ [ [+ |*
+0A8, |4 PE guard area SPID setting register 2 PEGG2SP | — RW |— | [¥ |+ [000000004 +0A8, |4 PE guard area SPID setting register 2 PEGG2SP | SV RW |[— [+ |+ [+ |o0000 00004
+0ACy |4 PE guard area PEID setting register 2 PEGG2ZPE | — RW |— [V |+ |+ |00000000y +0ACy |4 PE guard area PEID setting register 2 PEGG2PE | SV RW |— [+ [+ |+ |00000000y
+0B0y |4 PE guard area mask setting register 3 PEGG3MK | — RW |— | [V |+ |FFEO 00004 +0B0y |4 PE guard area mask setting register 3 PEGG3MK | SV RW |— [+ [V |+ |FFEDO0DDO,
+0B4,, 4 PE guard area base setting register 3 PEGG3BA | — RW [— |v |v |4 [* +0B4,, |4 PE guard area base setting register 3 PEGG3BA | 5V RW | — [ [N [y |
+0B8, |4 PE guard area SPID setting register 3 PEGG3SP | — RW |— | [J |+ [000000004 +0B8, |4 PE guard area SPID setting register 3 PEGG35SP | SV RW|— |v |V [V |0000 00004
+0BCy |4 PE guard area PEID setting register 3 PEGG3PE |— RW |— (v |+ |4 |0000O0000, +0BCy |4 PE guard area PEID setting register 3 PEGG3PE | SV RW [— |+ v |V |0000 00004
Note 1.  This value is FEAO_0000y for CPU1 (PE1), FEB0 00004 for CPU2 (PE2), and FEG0_00004 for the SubCPU (PE3). Mote 1.  This value is FEAO 00004 for CPU1 (PE1), FES0 00004 for CPU2 (PEZ2), and FEG0 0000y for the SubCPU (PE3).
Mote 2.  The registers with “SV" are only accessible in SV mode (UM = 0).
20 707 RLIN3 13.9 LIN Self-Test Regardless of the setting of the baud rate related registers, the baud rate operates at the LIN communication clock Regardless of the setting of the baud rate related registers, the baud rate operates at the LIN communication clock TN-RH8-B0258A/E -
Mode source/16 [bps]. source/16 [bps]. -
(The NSPB bits in the RLN3nLWBR register should be set to 00005 or 11115.) (The NSPB bits in the RLN3nLWBR register should be set to 00005 or 11115.) Description
(The LPRS bits in the RLN3nLWBR register should be set to 000g.) Change
B
21 709 RLIN3 13.9.2 Transmission in |@ Set the baud rate, noise filter, and interrupt output related registers. @ Set the baud rate, noise filter, and interrupt output related registers. TN-RH8-B0258A/E -
LIN Master Self-Test |RLN3nLWBR register = 0000 xxxxg" RLN3nLWBR register = 0000 000xg Description
Mode Change
22 710 RLIN3 13.9.3 Reception in @ Set the baud rate, noise filter, and interrupt output related registers. @ Set the baud rate, noise filter, and interrupt output related registers. TN-RH8-B0258A/E -
LIN Master Self-Test |RLN3nLWBR register = 0000 xxxxg" RLN3nLWBR register = 0000 000xg Description
Mode Change
23 711 RLIN3 13.9.4 Transmission in |@ Set the baud rate, noise filter, and interrupt output related registers. @ Set the baud rate, noise filter, and interrupt output related registers. TN-RH8-B0258A/E -
LIN Slave Self-Test |RLN3nLWBR register = 0000 xxxOB*1 RLN3nLWBR register = 0000 00005 Description
Mode Change
24 712 RLIN3 13.9.5 Reception in @ Set the baud rate, noise filter, and interrupt output related registers. @ Set the baud rate, noise filter, and interrupt output related registers. TN-RH8-B0258A/E -
LIN Slave Self-Test |RLN3nLWBR register = 0000 xxx0g"' RLN3nLWBR register = 0000 0000z Description
Mode Change
25 712 RLIN3 13.9.5 Reception in To execute a self-test on LIN slave reception, perform the procedure below:, To execute a self-test on LIN slave reception, perform the procedure below: - -
LIN Slave Self-Test Writing
Mode Error
26 849 RS-CANFD (14.3.13.3 At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCANNTHLSTSm register is |At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCANNTHLSTSm register is - -
RSCANnTHLPCTRm |decremented. decremented by 1. Writing
Error
27 1005 RS-CANFD (14.4.14.3 At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCFDnCFDTHLSTSm At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCFDnCFDTHLSTSm - -
RSCFDnCFDTHLPCT |register is decremented. register is decremented by 1. Writing
Rm Error
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28 1032 RS-CANFD |14.8.1 Transmit When messages are retransmitted due to an arbitration—lost or an error, transmit priority determination is made again |When messages are retransmitted due to an arbitration—lost or an error, transmit priority determination is made again N - -
Priority Determination |regardless of the TPRI bit. according to the TPRI bit. Writing
Error
29 1051 RS-CANFD |14.11.1.4 Receive Rule|Up to 16 receive rules can be registered per page. Specify pages 0 to 23 (for 6—channel unit) by the AFLPN[4:0] bits in[Up to 16 receive rules can be registered per page. Specify pages 0 to 15 (for 4—channel unit) by the AFLPN[4:0] bits in N - -
Setting the RSCFDn(CFD)GAFLECTR register. the RSCFDn(CFD)GAFLECTR register. Writing
Error
30 1059 RS-CANFD |14.11.2.2 FIFO Buffer |When received messages have been stored in one or more receive FIFO buffers or a transmit/receive FIFO buffer that [When received messages have been stored in one or more receive FIFO buffers or a transmit/receive FIFO buffer that - -
Reading Procedure is is
set to receive mode or gateway mode, the corresponding message count display counter (RFMC[7:0] bits in the set to receive mode or gateway mode, the corresponding message count display counter (RFMC[7:0] bits in the .
RSCFDn(CFD)RFSTSx register (x = 0 to 7) or CFMC[7:0] bits in the RSCFDn(CFD)CFSTSk register (k =0 to 11)) is RSCFDn(CFD)RFSTSx register (x =0 to 7) or CFMC[7:0] bits in the RSCFDn(CFD)CFSTSk register (k=0 to 11)) is Writing
incremented. incremented by 1. Error
31 1063 RS-CANFD (14.11.2.3 FIFO Buffer |Note 1. - For receive FIFO buffers Note 1. - For receive FIFO buffers - -
Reading Procedure by RCFDCnCFDRFIDx, RCFDCnCFDRFPTRx, RCFDCnCFDRFFDSTSx, RCFDCnCFDRFDFd_x RSCFDnCFDRFIDx, RSCFDnCFDRFPTRx., RSCFDnCFDRFFDSTSx. RSCFDnCFDRFDFd_x o
DMA Transfer - For transmit/receive FIFO buffers - For transmit/receive FIFO buffers Writing
RCFDCnCFDCFIDk, RCFDCnCFDCFPTRk, RCFDCnCFDCFFDCSTSk, RCFDCnCFDCFDFd_k RSCFDnCFDCFIDk, RSCFDnCFDCFPTRk, RSCFDnCFDCFFDCSTSk, RSCFDnCFDCFDFd_k Error
32 1160 OS Timer [17.2.2 Block Diagram |The following block diagram shows the main components of the OSTM. The following block diagram shows the main components of the OSTM. This product does not implement N - -
OSTMnTTOUT output. Writing
Error
33 1576 TSG3 20.2.1 Functional @ Reload mode @ Reload mode - -
Overview — Writing to TSG3nCMP1E enables reload (the reload request flag (TSG3nRSF) is set), and allows simultaneous — Writing to TSG3nCMP1E enables reload (the reload request flag (TSG3nRSF) is set), and allows simultaneous
transfer of the values of multiple registers. transfer of the values of multiple registers.
— Data can be transferred at peak/trough/peak or trough reload timing — Data can be transferred at peak/trough/peak or trough reload timing .
— Reload request flag (TSG3nRSF) — Reload request flag (TSG3nRSF) \I/EVrltmg
— Register address assignment allowing DMA transfer — Register address assignment allowing DMA transfer rror
— Reload skipping
34 1577 TSG3 20.2.1 Functional Reload skipping @ HT-PWM mode - -
Overview @ HT-PWM mode — 0 to 100% PWM duty cycle output is possible (with possible dead time reduction).
— 0 to 100% PWM duty cycle output is possible (with possible dead time reduction). — The LSB in the compare register can be used to append an additional pulse to the PWM output during count up, .
— The LSB in the compare register can be used to append an additional pulse to the PWM output during count up, thus improving the output resolution without extra load on software. Writing
thus improving the output resolution without extra load on software. Error
35 1688 TSG3 Figure 20.48 Example - -
of Error Interrupt
(INTTSG3nIER)
Generation (PWM Count ciock Count cieck
Mode) mb=mai court up signal —— | rtemal court up sgnal — |
1E-bl1c|:\|.rr.er|:'."r."1 ||.'|I| |3|1 El{ |I$ !||||. '|.|'|3|J- =| |H !||| 1E-bl1c|:\|.rr.er|='."r."1 ||.'|I| |3|1 =|E |I$ !||||. |.|'|3|J- =| |H !|||
Intermal TEG3n0A setting condBon i .ﬁ'x ;1£ 'y Internal TSE3n04 s=ling condson f .ﬁ'x ,1£ %
] i 1 ] 1 1
ni=mal TSGINC cearng condion I | i i | ni=mal TSAnC cearng condion I | ' i |
i I i r i I r
Internal TEG3n02 sefting condon F"-“ { I.'H...- s Interma TEG3n02 sefting condon F"-ﬂ‘ ey s Writing
nt=mal TEA3n02 dearing conddon [ - nt=mal TSA3n02 dearing conddon [ R Error
1 setng condhons At genenaieg If settrg condibons are generated 1 setng condhors At generaieg If sattrg condibons ars ganerate
TEEIRO pin 1 fWMIMHTm snobactvaled| 4. simuteneousy, e Smer outpat b5 notacthated. TEGINO pin 1 fﬂ.’ﬂm.ﬂ!ﬂ‘ﬂ'm snobachvated) 4., simutareousty, B Smer outpat bs notacthated.
L i
TEGAR0E pin ILl . lll Fan) | TEGIROE pin ILl lll Fan) _ |
m “ma—.:rr-m FEEMD.TCJ IROTCA TEGINETED InOTeA
INTTSE3nIER Interrup | | | | | | INTTSE3nIER Intemup i | ! | |
Figure 2048 Example of Emor Intermupt (INTTSG3nlER) Generation (FWM Mode) Figure 2048 Example of Emor Imtermupt (INTTSG3nlER) Generation (PWM Mode)
36 1700 TSG3 Figure 20.54 Example |@ TSG3nCMP1E + TSG3nDTC1 2 TSG3nCMPOE + TSG3nCMP2E (TSG3n02 stays inactive) @ TSG3nCMP1E + TSG3nDTC1 2 TSG3nCMPOE + TSG3nCMP3E (TSG3n02 stays inactive) - -
of Dead Time Control |@ TSG3nCMP2E + TSG3nDTCO > TSG3nCMPOE + TSG3nCMP1E (TSG3nO1 stays inactive) @ TSG3nCMP3E + TSG3nDTCO > TSG3nCMPOE + TSG3nCMP1E (TSG3nO1 stays inactive) -
between TSG3nOT1 Writing
and TSG3n02 Error
Outputs (2/2)
37 1700 TSG3 Figure 20.54 Example |At (4), the falling edge (inactive) of the TSG3nO1 output is caused by the simultaneous active state detected and the |At (4), the falling edge (inactive) of the TSG3nO1 output is caused by the simultaneous active state detected. - -
of Dead Time Control |dead time counter starts counting. After the end of the dead time counter operation, the TSG3n0O2 output becomes The dead time counter starts counting after compare match with the TSG3nCMP1 register. -
between TSG3nO1 active. After the end of the dead time counter operation, the TSG3nO2 output becomes active. Writing
and TSG3n02 Error
Outputs (2/2)
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38 1700 TSG3 Figure 20.54 Example - -
of Dead Time Control
between TSG3nO1
and TSG3n02 TSEInCMPIE i i i I T!SG3nCMP3E: I iTSGSn!CMP3E:
Outputs (2/2) TSGICMPIE ] TSGINCMPIE o : \ | TSGINCMPLE l \ i
18-bit counter TSEINCMPIE ] i i TSG3nCMP2E i i i
/" 18-bit ! ! ! TSG3NCMP1E| ! i i
| | | TSG | |
1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 : | 1 1 1 1 1
| A TsGIncmPaE | Tscancmpag| 1 TSG3nCMP3E : | | | i
TSG3nCMP2E TSGE3NCMPAE | - TSG3ANCMPZE — T3GEINCMPZE ; TSG3nCMP2E A TSG3nCMP2E ! 1 TSG3NCMP2E! | | |
TSGanCMP4E : i P TSG3nCMP4E | i P i i i -
. [ TR — i D ] i i Writing
TSE3n01 pin — i T5G3n01 pin J, rE—— : ' \ !—!_:_:_ Error
recszse : s ez - Il L
INTTSG3nIER intermupt - — -I — INTTSG3nIER interrupt E E E E E d h E E d h : E
TSGINOTCH @ ® tsganDTC > b
1) ) TSG3nDTC1 TSG3nDTC1
Figure 20.54 Example of Dead Time Control between TSG3n01 and TSG3n02 Outputs (2/2) Figure 20.54 Example of Dead Time Control between TSG3nO1 and TSG3n02 Outputs (2/2)
39 1812 TAPA Table 21.17 Operation - -
of the Hi-Z Start TAPANOPHS Operation I TAPANDCM IDperation
(TTF"Agg‘Zr OPHS) 0/1 Writing 1 to the TAPAROPHSO bit places the TAPANTHZOUTO , TAPANTHZOUT1 , and TAPANTHZOUT2 0/1 Writing 1 to the TAPANOPHSO bit places the TAPANTHZOUTO , TAPANTHZOUT1 , and TAPANTHZOUT2 Writing
n signals at the low level. signals at the low level. Error
40 1812 TAPA Table 21.18 Operation - -
_T_iiJ‘gZZrH'_Z Stop ITAPAnOF'HT IJperatmn I TAPANDCM foperation
(TAPANOPHT) during 0 Writing 1 to the TAPAROPHTO bit places the TAPANTHZOUTO , TAPARTHZOUT1 |, and TAPAnNTHZOUTZ2 0 Writing 1 to the TAPAROPHTO bit places the TAPANTHZOUTO , TAPAnNTHZOUT1 |, and TAPARTHZOUTZ2
Hi-Z Control in signals at the high level. signals at the high level. o
Response to 1 If TAPANTHASIN is at the inactive level, writing 1 to the TAPAnROPHTO bit places 1 If TAPANTHASIN is at the inactive level, writing 1 to the TAPAROPHTO bit places Writing
Asynchronous the TAPANTHZOUTO , TAPANTHZOUT1 , and TAPARTHZOUTZ signals at the high level. the TAPANTHZOUTO , TAPARTHZOUT1 , and TAPAnTHZOUTZ signals at the high level. Error
Input If TAPANTHASIN is at the active level, writing of 1 to the TAPAnOPHTO bit is ignored. If TAPANTHASIN is at the active level, writing of 1 to the TAPAROPHTO bit is ignored.
41 2079 PIC Figure 24.79 Block - -
Diagram of PIC2D Tm_lfms =| — L A NS ™ pamTg |
[Bich_ BicaTTT | SICATNT),
ENCAD EMCATINT T
[Sich_ BicamT | ICATINT,
ENCA1 ENCATINT —om T3'3:T'3T-5£T':‘
EEL TsTADT TSI TADTL
o] TSR
TEGH +erapy | TSSTTSTAOTY
o | SISO
TSGE2 TSTADTY |_TSSITSTADTY
Fort Fic_admgl — fm__‘:f“i, » sync
TAPATADOUTD e e
TARATTACOUT .
TAPATADCUTY > Writing
Do | APAITADOUTY Foaliel
1 TAPAITADOUT
TAPATADOUT! >
TARAZTADOUTT
TAPATADOUTD
A2 TAPAZTADOUTY
TAPATADOUT! >
i 5 | PMUR0ADTRE
BdLE 1 A e
om_sch, st | BN AOTRE
e Rt Lo 114
nlmed rg ad | FOCOETONT.
D | ROCICOMPOINT
RDC3ATH vu_;d ROCIETCNT
42 2379 RDC3A Table 26.31 - -
ROOSAnDIAG 5 ERRST Error Signal Reset Bt 8 ERRST Error Signal Reset Bi
© /gz) Wiriting 1 to this bit resets the register bits listed below o 0. Note that each of these bits \Writing 1 to this bit resets the register bits listed below o 0. Note that each of these bits
remains at 1 if an ermor is continuous. This bit becomes 0 after two clock cycles have elapsed remains at 1 if an error is continuous. This bit becomes 0 after two clock cycles have elapsed
following it being setto 1. following it being setto 1. Writing
Register hits: ERHD, ERDEXC, ERDSBC, ERDSBS, ERDP2, ERDCNY, ERDRA to 4V Reqgister bits: ERHD, ERDEXC, ERDSBC, ERDSBS, ERDPZ, ERDCNY, Error
ERDR1 to 2V ERDS1 to 4V, ERDR1 to 2G,ERDS1 to 4G
43 2399 RDC3A Table 26.46 Data - -
Selection Output Destination Output Destination
DATASEL[5:0] Output Signal DATA[X-X] DATSEL[5:0] Output Signal DATA[X:X]
11.1011 12-bit AD output code [11:0] [11:0] 11.1011 12-bit AD output code [11:0] [11:0] Writing
10111 Control variation value [7:0] in angular conversion mode 1 [7:0] 101111 Control variation value [7:0] in angular conversion mode 1 70 Error
00.0101 Caontrol variation value [7:0] in angular conversion mode 0 [7:0] 00.0101 Control variation value [7:0] in angular conversion mode 0 [7:0]
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44 2405 RDC3A Table 26.51 TN-RH8-B0314A/E -
RDC3AnDCURO A SYMCSL Synchronous Detection Setting in Angular Conversion Mode 1 (ADRD = 1) 5 SYMCSL Synchronous Detection Setting in Angular Conversion Mode 1 (ADRD = 1)
Register Contents bs b5
0: Synchronous detection setting 0 0: Synchronous detection setting 0
1: Synchronous detection setting 1 1: Synchronous detection setting 1 Description
Change
In Angular Conversion Mode 0 (ADRD = 0), set this bit to 0.
45 2406 RDC3A Table 26.52 TN-RH8-B0314A/E -
RDC3ANnDCURI1 13 DCCRSTP DC Ermor Correction Setting in Angular Conversion Mode 1 (ADRD = 1) 13 DCCRSTP DC Emor Correction Setting in Angular Conversion Mode 1 (ADRD =1)
Register Contents b13 b13
0 DC comection enabled 0: DC correction enabled
1: DC cormection disabled 1: DC comection disabled ..
Description
o _ L . Change
Be sure to set this bit to 1 when the DC resolver is used. Be sure fo set this bit to 1 when the DC resolver is used.
This setting has no effect when Angular Conversion Mode 0 {(ADRD = Q).
46 2439 RDC3A 26.4.5.1 Built—in Self- |The BISTs are categorized into two groups depending on their execution timing as follows; The BISTs are categorized into two groups depending on their execution timing as follows; TN-RH8-B0314A/E -
Test Function @ Execution is possible during angle conversion and when starting up the power (short—period BIST): ADBIST, @ Execution is possible during angle conversion and when starting up the power (short—period BIST): ADBIST,
resolver signal error detection BIST, resolver signal disconnect detection BIST, power short error BIST, ground short |resolver signal error detection BIST, resolver signal disconnect detection BIST, power short error BIST, ground short
error BIST, sum—of-squares amplitude error detection BIST (high side), sum—of—-squares amplitude error detection error BIST, sum—of-squares amplitude error detection BIST (high side), sum—of-squares amplitude error detection .
BIST (low side) BIST (low side) Description
@ Execution is possible when starting up the power: angle conversion BIST, conversion error BIST @ Execution is possible when starting up the power: angle conversion BIST, conversion error BIST Change
Short—period BIST can also be executed at starting up the power. However, if angle conversion BIST or conversion
error BIST or both are executed at power—on, they must be executed before short—period BIST.
47 2447 RDC3A 26.4.6.1 Period The period measurement timer measures the cycle of excitation signal (zero—crossing signal). When an edge (selectable |The period measurement timer measures the cycle of excitation signal (zero—crossing signal). When an edge (selectable - -
Measurement Timer [from rise edge and fall edge) of the zero—crossing signal is detected, the value of the period measurement counter is  |from rise edge and fall edge) of the zero—crossing signal is detected, the value of the period measurement counter is
captured and stored in the RDC3ANETCAP register. By reading the RDC3AnETCAP register, the cycle of excitation captured and stored in ET Capture bits of the RDC3AnETCARP register. By reading the RDC3AnETCAP register, the
signal can be obtained. cycle of excitation signal can be obtained.
The cycle of excitation signal can be calculated from the following formula: (RDC3ANETCAP register value + 1) X The cycle of excitation signal can be calculated from the following formula: (RDC3ANETCAP register value + 1) X
CCLK cycle (25 ns). CCLK cycle (25 ns).
When the IREN bit in the RDG3AnETEN register is set to 1 (enables the interrupt), an excitation timer interrupt When the IREN bit in the RDCG3ANnETEN register is set to 1 (enables the interrupt), an excitation timer interrupt Writing
request request Error
is generated if the value set in the RDC3AnNETCAP register matches the period measurement counter value. The is generated if the value set in ET Compare bits of the RDC3AnNETCAP register matches the period measurement
excitation signal cycle error can be detected by setting a value of longer duration than the excitation signal cycle to counter value.
the The excitation signal cycle error can be detected by setting a value of longer duration than the excitation signal cycle
RDC3ANETCAP register. to the
RDC3ANETCAP register.
48 2454 RDC3A Figure 26.29 Flow of TN-RH8-B0314A/E -
Initial Settings of the I |
Registers Settings for the automatic ampliiude adjustment function | IRS30, EAADD1, IRSS1, EXOS, and SGJGT Settings for the automatic amplitude adjustment function IRSS0, EAACD1, IRSS1, EXOS, and SQJGT
bits in the RDC3ARATMMNTD register T bits in the RDC3ARATMNTO register
Set the digital aperation registers SYNGSL bitin the RDOC3ANDCURO register « Tg ; =~ = When using Angular C‘}”"’eml"’” Mode 1(ADRD=1) == === =========—====-— Y
DCCRSTE bitin the RDCIAnDCURT register < Te : Set o dig il operation regiskre SYNCSL bitin the RDC3AnDCURO register « 15 |
| DCCRSTP bit in the RDC3AnRDCUR register « 15 |
Select the method for angle calculation ADRD bit in the RDC3AnADRD register M - — - —————— —— — — —— — ——— — —— - / ..
Description
I ] . i Change
Select the method forangle calculaton ADRD bit inthe RDC3AnRADRD register
|
49 2455 RDC3A  |26.6 Resolver 1. RH = {(RVCC - VCOM) / (22.0 x 10 ~®)} - RIN, where VCOM = RVCC/2[V] 1. RH = {(+VEXT - VCOM) / (22.0 x 10 ~®)} - RIN, where VCOM = RVCC/2[V] " N -
Interface Circuit Writing
Error
50 2541 ADCC Table 27.52 Notes on - -
Setting Registers ADCCnTHCR When setting the registers listed at left, write to the registers after they have been read. ADCCnTHCR When setting the registers listed at left, write to the registers after they have been read.
ADCCnTHACR If this procedure is not followed, the written register value may not be correctly reflected in operations. ADCCnTHACR JEwriting to the register shown at the left occurs continuously without following this procedure the
ADCCnTHBCR ADCCNnTHBCR written register value may not be correctly reflected in operations.
ADCCnTHER ADCCnTHER
ADCCnTHGSR ADCCnTHGSR Additional
ADCCnSGCRx ADCCnSGCRx Description
ADCCnSGVCSPx ADCCRSGVCSPx
ADCCnSGVCEPx ADCCNnSGVCEPxX
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51 2743 ECM Table 30.8 List of - -
Error Sources and - :
Safety Processing 6 RAM Local RAM (CPU1, CPU2) 2-bit 6 RAM Local RAM (CPU1, CPU2) 2-bit
(1/2) ECC error and local RAM (CPU1) ECC error and local RAM (CPU1,
address parity error*? CPU2) address parity error*?
7 Local RAM (CPUT, CPU2) 1-bit 7 Local RAM (CPU1, CPU2) 1-bit Writing
ECC error and local RAM (CFU1) ECC error and local RAM (CPU1, Error
parity bit error** CPU2) parity bit error*3
52 2835 Flash Memory |35.10 Notes (7) Items prohibited during programming and erasure (7) Items prohibited during programming, erasure and blank checking - -
Do not perform the following operations during programming and erasure of the flash memory. Do not perform the following operations during programming, erasure and blank checking of the flash memory. Writing
Error
53 2888 Electrical [Table 39.33 RDC - -
Characteristic | Conversion ltem § C(:ndifion _ Min. Typ. Max. annit _ ltem § C(:ndifion _ Min. Typ. Max. annit _
s Performance (2/2) Response delay gggton::; 32?;3 ic:]u}_lilétd .:legl: Sonversmn 02 — 0.20 /10000 min~ Response delay gggton::; 32%3 ic:}l%;;tgtd ‘:11%:: Sonversmn 02 — 0.20 /10000 min~
angular velocity Angle conversion | 0.2 — 0.20 angular velocity Angle conversion |-0.2 — 0.20
mode 1 mode 1
BIST determination time*3 Obtaining the sum of squares in amplitude — — 1 ms BIST determination time*? Obtaining the sum of squares in amplitude — — 1 ms
abnormality detection BIST (L side) abnormality detection BIST (L side)
Obtaining the sum of squares in amplitude — — 1 ms Obtaining the sum of squares in amplitude — — 1 ms
abnormality detection BIST (H side) abnormality detection BIST (H side)
ADBIST — — 32 ps ADBIST — — 32 us Writing
Angle conversion BIST (angle determination | — — 10 ms Angle conversion BIST (angle determination | — — 10 ms Error
threshold is within +8 LSB) threshold is within +16 LSB)
Resolver signal eror detection BIST — — 0.5 ms Resolver signal error detection BIST — — 05 ms
Resolver signal cut off detection BIST — — 1 ms Resolver signal cut off detection BIST — — 1 ms
Conversion emor BIST — — 10 ms Conversion emor BIST — — 10 ms
Power short emor BIST — — 80 s Power short emor BIST — — 80 s
Ground short error BIST — — 80 s Ground short error BIST — — 80 s
BIST recovery time* Al kinds of BIST — — 10 ms BIST recovery time* All Kinds of BIST — — 10 ms

End of the list
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				No.		PDF page
(Rev.1.20)		Section		Chapter title
(Chart title)		Error		Correct		Change reason		Notice situation		Note

				1		285		Interrupt
		Figure 6.1 Example of External Interrupt Processing Flow
						Writing Error		-		-

				2		2531		ADCC		27.4.7.3 Wiring-Break Detection Self-Diagnosis Circuit Function

		27.4.7.3 Wiring-Break Detection Self-Diagnosis Circuit Function
This is a function to detect a wiring-break in a pin due to solder separation.
Discharge the target analog pin for the specified time in the wiring-break detection control register (ADCCnODCR register) and then perform A/D conversion. If the conversion result attenuates to approximately 0 V, you can determine that a wiring-break is present.
		27.4.7.3 Wiring-Break Detection Self-Diagnosis Circuit Function
This is a function to detect a wiring-break in a pin due to solder separation.
If a wiring break exists the result of conversion converges approximately to AnVSS or AnVCC due to pull-down or pull-up method.		Writing Error		-		-

				3		2537
		ADCC		27.5.5 Procedure for Setting Wiring-Break Detection Self-Diagnosis
		27.5.5 Procedure for Setting Wiring-Break Detection Self-Diagnosis
Wiring-break detection is a facility for detecting wiring breaks in ANI. Both pull-down and pull-up methods are used for detection. In pull-down method, if a wiring-break occurs, the result of the AD conversion is attenuated to approximately 0V, which is detected as an abnormal value. Therefore, the user can judge that a wiring-break has been detected. In pull-up method, if a wiring-break occurs, the result of the AD conversion is booted to approximately 5V,which is detected as an abnormal value. Therefore, the user can judge that a wiring-break has been detected.
		27.5.5 Procedure for Setting Wiring-Break Detection Self-Diagnosis
Wiring-break detection is a facility for detecting wiring breaks in ANI. In wiring-break detection mode, a pull-down or pull-up resistor is connected for sampling of the sample-and-hold circuits when the width of pulse is fixed (18 states). In pull-down method, if a wiring-break occurs, the result of the AD conversion is attenuated to approximately AnVSS, which is detected as an abnormal value. Therefore, the user can judge that a wiring-break has been detected. In pull-up method, if a wiring-break occurs, the result of the AD conversion is booted to approximately AnVCC,which is detected as an abnormal value. Therefore, the user can judge that a wiring-break has been detected.
		Writing Error		-		-

				4		2538		ADCC		Figure 27.28 Flow of Wiring-Break Detection Self-Diagnostic Settings
						Writing Error		-		-

				5		2649		Functional Safety
		Table 29.66 List of ECC Modules
						Writing Error		-		-

				6		2895		Appendix A Package Dimensions
		QFP176 (standard)		・QFP176 (standard)		・QFP176 (standard)
		Description Change		TN-RH8-B163A/E		-

				7		2710		Functional Safety		Table 29.103 ERRSLVxxADDR Register Contents						Description Change		TN-RH8-B0193A/E		-

				8		2670		Functional Safety		29.3 Lockstep		none		29.3.3 Usage Notes
Reading a register with a value that is undefined after a reset without initializing the register may lead to a lock step compare error. Accordingly, such registers must be initialized with the desired settings.
Even if the branch instruction and the subsequent instruction is issued in parallel, the lock step compare error might be occurred by undefined register after the reset. It should be applied as specified below until the register which refer by subsequent instruction is initialized in case of branching in the preceding instruction.
● Insert the SYNCI instruction or the RIE instruction following the branch instruction.(It has to be added by assembler language. When C language is used, it could be optimized.)
Applicable branch instructions: Bcond except BR, JARL, JMP		Description Change		TN-RH8-B0183C/E		-

				9		247		Operating Mode		Table 5.1 Selection of Operating Mode						Additional
Description		-		-

				10		2795		On-Chip Debugging Unit (OCD)		Table 34.2 I/O Pins of AUDR						Description Change		TN-RH8-B0228A/E		-

				11		2807		On-Chip Debugging Unit (OCD)		34.4.4.3 Usage Notes on the AUDR Function						Description Change		TN-RH8-B0228A/E		-



				12		2808		On-Chip Debugging Unit (OCD)		34.5 Cautions on Using On-Chip Debugger		none		(5) Handling of /DCUTRSTpin at power on
Set the /DCUTRSTpin to the low level at power on, regardless of whether on-chip debugging is used.		Additional
Description		-		-

				13		2867		Electrical Characteristics		Figure 39.5 Control Signal Timing						Writing Error		-		-

				14		2884		Electrical Characteristics		Table 39.30 AUD RAM Monitor Timing						Additional
Description		-		-

				15		2884		Electrical Characteristics		39.3.12 AUD RAM Monitor		none				Additional
Description		-		-

				16		63		Overview		Table 1.1 Overview of Products (2/2)						Writing Error		-		-

				17		157		Pins		Table 2.64 Example Handling of Unused Pins (2/2)						Writing Error		-		-

				18		160		CPU System		Table 3.1	Peripheral Group Configuration (1/4)						Writing Error		-		-

				19		213		CPU		Table 3.63 PEG Register Base Address: FFFE E600H						Description Change		TN-RH8-B0281A/E		-

				20		707		RLIN3		13.9 LIN Self-Test Mode		Regardless of the setting of the baud rate related registers, the baud rate operates at the LIN communication clock source/16 [bps].
(The NSPB bits in the RLN3nLWBR register should be set to 0000B or 1111B.)		Regardless of the setting of the baud rate related registers, the baud rate operates at the LIN communication clock source/16 [bps].
(The NSPB bits in the RLN3nLWBR register should be set to 0000B or 1111B.)
(The LPRS bits in the RLN3nLWBR register should be set to 000B.)		Description Change		TN-RH8-B0258A/E		-

				21		709		RLIN3		13.9.2 Transmission in LIN Master Self-Test Mode		● Set the baud rate, noise filter, and interrupt output related registers.
RLN3nLWBR register = 0000 xxxxB*1		● Set the baud rate, noise filter, and interrupt output related registers.
RLN3nLWBR register = 0000 000xB		Description Change		TN-RH8-B0258A/E		-

				22		710		RLIN3		13.9.3 Reception in LIN Master Self-Test Mode		● Set the baud rate, noise filter, and interrupt output related registers.
RLN3nLWBR register = 0000 xxxxB*1		● Set the baud rate, noise filter, and interrupt output related registers.
RLN3nLWBR register = 0000 000xB		Description Change		TN-RH8-B0258A/E		-

				23		711		RLIN3		13.9.4 Transmission in LIN Slave Self-Test Mode		● Set the baud rate, noise filter, and interrupt output related registers.
RLN3nLWBR register = 0000 xxx0B*1		● Set the baud rate, noise filter, and interrupt output related registers.
RLN3nLWBR register = 0000 0000B		Description Change		TN-RH8-B0258A/E		-

				24		712		RLIN3		13.9.5 Reception in LIN Slave Self-Test Mode		● Set the baud rate, noise filter, and interrupt output related registers.
RLN3nLWBR register = 0000 xxx0B*1		● Set the baud rate, noise filter, and interrupt output related registers.
RLN3nLWBR register = 0000 0000B		Description Change		TN-RH8-B0258A/E		-

				25		712		RLIN3		13.9.5 Reception in LIN Slave Self-Test Mode		To execute a self-test on LIN slave reception, perform the procedure below:。		To execute a self-test on LIN slave reception, perform the procedure below:		Writing Error		-		-

				26		849		RS-CANFD		14.3.13.3 RSCANnTHLPCTRm		At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCANnTHLSTSm register is decremented.		At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCANnTHLSTSm register is decremented by 1.		Writing Error		-		-

				27		1005		RS-CANFD		14.4.14.3 RSCFDnCFDTHLPCTRm		At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCFDnCFDTHLSTSm register is decremented.		At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCFDnCFDTHLSTSm register is decremented by 1.		Writing Error		-		-

				28		1032		RS-CANFD		14.8.1 Transmit Priority Determination		When messages are retransmitted due to an arbitration-lost or an error, transmit priority determination is made again regardless of the TPRI bit.		When messages are retransmitted due to an arbitration-lost or an error, transmit priority determination is made again according to the TPRI bit.		Writing Error		-		-

				29		1051		RS-CANFD		14.11.1.4 Receive Rule Setting		Up to 16 receive rules can be registered per page. Specify pages 0 to 23 (for 6-channel unit) by the AFLPN[4:0] bits in the RSCFDn(CFD)GAFLECTR register.		Up to 16 receive rules can be registered per page. Specify pages 0 to 15 (for 4-channel unit) by the AFLPN[4:0] bits in the RSCFDn(CFD)GAFLECTR register.		Writing Error		-		-

				30		1059		RS-CANFD		14.11.2.2 FIFO Buffer Reading Procedure		When received messages have been stored in one or more receive FIFO buffers or a transmit/receive FIFO buffer that is
set to receive mode or gateway mode, the corresponding message count display counter (RFMC[7:0] bits in the
RSCFDn(CFD)RFSTSx register (x = 0 to 7) or CFMC[7:0] bits in the RSCFDn(CFD)CFSTSk register (k = 0 to 11)) is
incremented.		When received messages have been stored in one or more receive FIFO buffers or a transmit/receive FIFO buffer that is
set to receive mode or gateway mode, the corresponding message count display counter (RFMC[7:0] bits in the
RSCFDn(CFD)RFSTSx register (x = 0 to 7) or CFMC[7:0] bits in the RSCFDn(CFD)CFSTSk register (k = 0 to 11)) is
incremented by 1.		Writing Error		-		-

				31		1063		RS-CANFD		14.11.2.3 FIFO Buffer Reading Procedure by DMA Transfer		Note 1. • For receive FIFO buffers
              RCFDCnCFDRFIDx, RCFDCnCFDRFPTRx, RCFDCnCFDRFFDSTSx, RCFDCnCFDRFDFd_x
           • For transmit/receive FIFO buffers
              RCFDCnCFDCFIDk, RCFDCnCFDCFPTRk, RCFDCnCFDCFFDCSTSk, RCFDCnCFDCFDFd_k		Note 1. • For receive FIFO buffers
              RSCFDnCFDRFIDx、RSCFDnCFDRFPTRx、RSCFDnCFDRFFDSTSx、RSCFDnCFDRFDFd_x
           • For transmit/receive FIFO buffers
              RSCFDnCFDCFIDk、RSCFDnCFDCFPTRk、RSCFDnCFDCFFDCSTSk、RSCFDnCFDCFDFd_k		Writing Error		-		-

				32		1160		OS Timer		17.2.2 Block Diagram		The following block diagram shows the main components of the OSTM.		The following block diagram shows the main components of the OSTM. This product does not implement OSTMnTTOUT output.		Writing Error		-		-

				33		1576		TSG3		20.2.1 Functional Overview		● Reload mode
− Writing to TSG3nCMP1E enables reload (the reload request flag (TSG3nRSF) is set), and allows simultaneous
   transfer of the values of multiple registers.
− Data can be transferred at peak/trough/peak or trough reload timing
− Reload request flag (TSG3nRSF)
− Register address assignment allowing DMA transfer		● Reload mode
− Writing to TSG3nCMP1E enables reload (the reload request flag (TSG3nRSF) is set), and allows simultaneous
   transfer of the values of multiple registers.
− Data can be transferred at peak/trough/peak or trough reload timing
− Reload request flag (TSG3nRSF)
− Register address assignment allowing DMA transfer
− Reload skipping		Writing Error		-		-

				34		1577		TSG3		20.2.1 Functional Overview		Reload skipping
● HT-PWM mode
− 0 to 100% PWM duty cycle output is possible (with possible dead time reduction).
− The LSB in the compare register can be used to append an additional pulse to the PWM output during count up,
   thus improving the output resolution without extra load on software.		● HT-PWM mode
− 0 to 100% PWM duty cycle output is possible (with possible dead time reduction).
− The LSB in the compare register can be used to append an additional pulse to the PWM output during count up,
   thus improving the output resolution without extra load on software.		Writing Error		-		-

				35		1688		TSG3		Figure 20.48 Example of Error Interrupt (INTTSG3nIER) Generation (PWM Mode)						Writing Error		-		-

				36		1700		TSG3		Figure 20.54 Example of Dead Time Control between TSG3nO1 and TSG3nO2 Outputs (2/2)		● TSG3nCMP1E + TSG3nDTC1 ≥ TSG3nCMP0E + TSG3nCMP2E (TSG3nO2 stays inactive)
● TSG3nCMP2E + TSG3nDTC0 ≥ TSG3nCMP0E + TSG3nCMP1E (TSG3nO1 stays inactive)		● TSG3nCMP1E + TSG3nDTC1 ≥ TSG3nCMP0E + TSG3nCMP3E (TSG3nO2 stays inactive)
● TSG3nCMP3E + TSG3nDTC0 ≥ TSG3nCMP0E + TSG3nCMP1E (TSG3nO1 stays inactive)		Writing Error		-		-

				37		1700		TSG3		Figure 20.54 Example of Dead Time Control between TSG3nO1 and TSG3nO2 Outputs (2/2)		At (4), the falling edge (inactive) of the TSG3nO1 output is caused by the simultaneous active state detected and the
dead time counter starts counting. After the end of the dead time counter operation, the TSG3nO2 output becomes
active.		At (4), the falling edge (inactive) of the TSG3nO1 output is caused by the simultaneous active state detected.
The dead time counter starts counting after compare match with the TSG3nCMP1 register.
After the end of the dead time counter operation, the TSG3nO2 output becomes active.		Writing Error		-		-

				38		1700		TSG3		Figure 20.54 Example of Dead Time Control between TSG3nO1 and TSG3nO2 Outputs (2/2)						Writing Error		-		-

				39		1812		TAPA		Table 21.17 Operation of the Hi-Z Start Trigger (TAPAnOPHS)						Writing Error		-		-

				40		1812		TAPA		Table 21.18 Operation of the Hi-Z Stop Trigger (TAPAnOPHT) during Hi-Z Control in Response to Asynchronous
Input						Writing Error		-		-

				41		2079		PIC		Figure 24.79 Block Diagram of PIC2D						Writing Error		-		-

				42		2379		RDC3A		Table 26.31 RDC3AnDIAG1 Register Contents (2/2)						Writing Error		-		-

				43		2399		RDC3A		Table 26.46 Data Selection						Writing Error		-		-

				44		2405		RDC3A		Table 26.51 RDC3AnDCUR0 Register Contents						Description Change		TN-RH8-B0314A/E		-

				45		2406		RDC3A		Table 26.52 RDC3AnDCUR1 Register Contents						Description Change		TN-RH8-B0314A/E		-

				46		2439		RDC3A		26.4.5.1 Built-in Self-Test Function		The BISTs are categorized into two groups depending on their execution timing as follows;
● Execution is possible during angle conversion and when starting up the power (short-period BIST): ADBIST,
resolver signal error detection BIST, resolver signal disconnect detection BIST, power short error BIST, ground short
error BIST, sum-of-squares amplitude error detection BIST (high side), sum-of-squares amplitude error detection
BIST (low side)
● Execution is possible when starting up the power: angle conversion BIST, conversion error BIST		The BISTs are categorized into two groups depending on their execution timing as follows;
● Execution is possible during angle conversion and when starting up the power (short-period BIST): ADBIST,
resolver signal error detection BIST, resolver signal disconnect detection BIST, power short error BIST, ground short
error BIST, sum-of-squares amplitude error detection BIST (high side), sum-of-squares amplitude error detection
BIST (low side)
● Execution is possible when starting up the power: angle conversion BIST, conversion error BIST
Short-period BIST can also be executed at starting up the power. However, if angle conversion BIST or conversion error BIST or  both are executed at power-on, they must be executed before short-period BIST.		Description Change		TN-RH8-B0314A/E		-

				47		2447		RDC3A		26.4.6.1 Period Measurement Timer		The period measurement timer measures the cycle of excitation signal (zero-crossing signal). When an edge (selectable
from rise edge and fall edge) of the zero-crossing signal is detected, the value of the period measurement counter is
captured and stored in the RDC3AnETCAP register. By reading the RDC3AnETCAP register, the cycle of excitation
signal can be obtained.
The cycle of excitation signal can be calculated from the following formula: (RDC3AnETCAP register value + 1) ×
CCLK cycle (25 ns).
When the IREN bit in the RDC3AnETEN register is set to 1 (enables the interrupt), an excitation timer interrupt request
is generated if the value set in the RDC3AnETCAP register matches the period measurement counter value. The
excitation signal cycle error can be detected by setting a value of longer duration than the excitation signal cycle to the
RDC3AnETCAP register.		The period measurement timer measures the cycle of excitation signal (zero-crossing signal). When an edge (selectable
from rise edge and fall edge) of the zero-crossing signal is detected, the value of the period measurement counter is
captured and stored in ET Capture bits of the RDC3AnETCAP register. By reading the RDC3AnETCAP register, the cycle of excitation signal can be obtained.
The cycle of excitation signal can be calculated from the following formula: (RDC3AnETCAP register value + 1) ×
CCLK cycle (25 ns).
When the IREN bit in the RDC3AnETEN register is set to 1 (enables the interrupt), an excitation timer interrupt request
is generated if the value set in ET Compare bits of the RDC3AnETCAP register matches the period measurement counter value. 
The excitation signal cycle error can be detected by setting a value of longer duration than the excitation signal cycle to the
RDC3AnETCAP register.		Writing Error		-		-

				48		2454		RDC3A		Figure 26.29 Flow of Initial Settings of the Registers						Description Change		TN-RH8-B0314A/E		-

				49		2455		RDC3A		26.6 Resolver Interface Circuit		1. RH ≈ {(RVCC – VCOM) / (22.0 × 10 – 6)} – RIN, where VCOM = RVCC/2[V]		1. RH ≈ {(+VEXT – VCOM) / (22.0 × 10 – 6)} – RIN, where VCOM = RVCC/2[V]		Writing Error		-		-

				50		2541		ADCC		Table 27.52 Notes on Setting Registers						Additional
Description		-		-

				51		2743		ECM		Table 30.8 List of Error Sources and Safety Processing (1/2)						Writing Error		-		-

				52		2835		Flash Memory		35.10 Notes		(7) Items prohibited during programming and erasure
     Do not perform the following operations during programming and erasure of the flash memory.		(7) Items prohibited during programming, erasure and blank checking
     Do not perform the following operations during programming, erasure and blank checking of the flash memory.		Writing Error		-		-

				53		2888		Electrical Characteristics		Table 39.33 RDC Conversion Performance (2/2)						Writing Error		-		-

				End of the list
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34443 Usage Notes on the AUDR Function

© Do not negate the AUDSYNC pin until one cycle of AUDCK has elapsed after a command is input to the
AUDATA pin and the Ready flag has been returned.

[ Section 28 A/D Converter Option
(ADPA)

A Section 29 Functional Safety

© When uninitialized memory is accessed through the AUDR, a bus error may occur due to ECC error detection.

34444 Enabling and Disabling RAM Monitoring and Security Function

A Section 30 Error Control Module

(ECM)
[ Section 31 Data CRC (DCRA) Enabling or disabling of the RAM monitoring function and enabling or disabling of access to internal resources while

the RAM monitoring function is enabled can be specified by using the option byte (AUDREN and AUDRSECEN).

[ Section 32 Intelligent
Cryptographic Unit E (ICUSE)

A Section 33 Secure Watchdog
Timer A (SWDTA)

[ Section 34 On-Chip Debugging
Unit (OCD)
[ Section 35 Flash Memory

AUDREN and AUDRSECEN: Enable Bit of the AUDR
For setting of option byte. see Section 35, Flash Memory.

NOTE

[ Section 36 Fissh Security The AUDR is disabled in serial programming mode regardless of this setting.

[ Section 37 RAM
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39.3.13 AUD RAM Monitor

Table 39.32  AUD RAM Monitor Timing

Conditions:  Tj =-40°C to 150°C, CL = 30 pF

Item Symbol Min. Max. Unit
AUDCK cycle time (monitor mode) tAUCKMcyc 50 — ns
AUDCK high-level width (monitor mode) tAUCKMH 0.4 x tAUCKMcyc — ns
AUDCK low-level width (monitor mode) tAUCKML 0.4 x tAUCKMcyc — ns
TAUDRST setup time (monitor mode, vs. AUDCK1) tAURSTMS 30 — ns
"AUDRST input pulse width (monitor mode) tAURSTMW 5 x tAUCKMeyc — ns
Monitor data output delay time (to AUDCK 1) tAUDTMD — 35 ns
Monitor data input setup time (to AUDCK 1) tAUDTMS 15 — ns
Monitor data input hold time (from AUDCK 1) tAUDTMH 5 — ns
"AUDSYNC input setup time (vs. AUDCK 1) tAUDSYS 15 — ns
TAUDSYNC input hold time (vs. AUDCK 1) tAUDSYH 5 — ns
AUDISR setup time tAUDMDS 1 — ms
AUDISR hold time tAUDMDH 1 — ms
| tAUCKMH | tAUCKMcyc | tAUCKML |
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B- B ‘This LSI has three mode pins to determine the operating mode (MD1, MDO, and FLMODE).
Description of Registers S

Table of Contents 52  Operating Mode

> [ Section 1 Overview N B B B B B
This LS has multiple operating modes, which can be selected with the three pins (MD1, MDO, and FLMODE) and the
> [ section 2 Pins setting of STMSEL1/STMSELO in option byte 0. For the procedures to set STMSEL1/STMSELO. see Section 35,
> [ Section 3 CPU System Flash Memory. Table 5.1 shows the list of the operating modes.
> [ Section 4 Address Space
Table 5.1 Selection of Operating Mode:
> [ Section 5 Operating Mode
5 Value Set in the Option
> [ Section 6 Interrupt Value Set in the Pin Byte Register 0
> [ Section 7 DMA Controller MDO FLMODE |STMSEL1 | STMSELO Type of IF*!
> [] Section 8 Resets 0 0 0 0 The interface can be
selected by OPBT2in
> [ Section 9 Power Supply Circuit Py the option byte area.
. For details, see
> [] Section 10 Clock Controller Section 35.6.2
> [] Section 11 Clocked Serial Interface OPBT2 — Option
H (CSIH) Byte 2 Register.
> [ Section 12 Serial Communication Serial Writer IF (2-ine Serial programming
Interface 3 (SCI3) programmi UART) s available.
> [ Section 13 LIN/UART Interface ng mode
(RLIN3) Boundary JTAG Boundary scan is
> [] Section 14 CAN Interface scan mode available.
(RS-CANFD) Serial Witer IF (2-ine Serial programming
> [ Section 15 Single Edge Nibble programmi UART) is available.
Transmission (RSENT) ng mode
> [ Section 16 Window Watchdog Serial Writer /F (3-line clock | Serial programming
Timer A (WDTA) programmi synchronous s available.
> [ Section 17 OS Timer (OSTM) ng mode ‘connection)
> [ Section 18 Timer Array Unit D Note: X =Don't care
(TAUD) Note 1. See Section 2.4.3, Pin State for the functions and states of pins when each interface is selected.
> [ Section 19 Timer Array Unit J
()
- 521 User Boot Mode
> [] Section 20 Motor Control Timer
TSG3) o

After release from the reset state. instruction fetch is carried out from the user boot area or the user area.
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Table 5.1 Selection of Operating Mode

Value Set in the Option
Value Set in the Pin Byte Register 0 Operating | Startup

MD1? MDO FLMODE |STMSEL1 | STMSELO | Mode Area Type of IF*! Remark

0 0 0 0 0 User boot | User area | The interface can be | On-chip debug is
mode selected by OPBT2 in | available.

0 0 0 0 1 User boot | User boot | (e OPtion byte area.
mode area For details, see

Section 35.9.2
OPBT2 — Option
» Byte 2 Register.

0 0 0 1 X Serial Boot area | Writer I/F (2-line Serial programming
programmi UART) is available.
ng mode

0 0 1 X X Boundary |— JTAG Boundary scan is
scan mode available.

0 1 0 X X Serial Boot area | Writer I/F (2-line Serial programming
programmi UART) is available.
ng mode

0 1 1 X X Serial Boot area | Writer I/F (3-line clock | Serial programming
programmi synchronous is available.
ng mode connection)

Note: X =Don't care
Note 1. See Section 2.4.3, Pin State for the functions and states of pins when each interface is selected.
Note 2. Always input low level to MD1.

521 User Boot Mode







image16.png

[ NoSecurity-r01uh0607ej0120-cim-a1,cim-a2.pdf - Adobe Acrobat Reader DC

TV (E) REE) BRW) 9FW) ALIH)
w=n Y-l XB

@bm X
2 B

> [] Section 30 Error Control Module
@ (€M)

> [] Section 31 Data CRC (DCRA)

[ Section 32 Intelligent
Cryptographic Unit E (ICUSE)

A Section 33 Secure Watchdog
Timer A (SWDTA)

> [ Section 34 On-Chip Debugging
Unit (OCD)

> [ Section 35 Flash Memory
> [ Section 36 Flash Security

> [] section 37 RAM

> [ Section 38 Boundary Scan

~ [ section 39 Electrical
Characteristics

[ 39.1 Absolute Maximum
Ratings

> [] 39.2 DC Characteristics
~ [ 39.3 AC Characteristics
[ 39.:3.1 Power On/Off Timings|
> [ 3932 Clock Timing
[ 3933 Output Slew Rate
39.3.4 Control Signal Timing
3935 CSIH Timing

39.3.6 SCI/FLSCI Timing

39.3.8 RLIN3 Timing

39.3.9 Motor Control Signals
Timing

A
A
A
[ 39.3.7 RS-CANFD Timing
A
A
O

B ®Q© /[

L URCR -

Pin reset signal after
passing through noise canceller

Internal circuit reset signal

RESNCW L:u ‘4—»

RESNCW

[ N S

cripsiate  ( operatng

X External reset state Xlnkemallselsialex Operating )

Figure 39.4  Reset Timing

P
RESET
MDS | tMDH,
MD1, MDO
FLMODE
Figure 39.5  Control Signal Timing
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RH850/C1M-A Section 39 Electrical Characteristics
o E-lR
D [) =y " 39.3.13 AUD RAM Monitor

> [ Section 38 Boundary Scan

AL — Table 30.30  AUD RAM Monitor Timing
v ion rica

Characteristics Conditions:  Tj = - 40°C to 150°C, CL =30 pF
[ 39.1 Absolute Maximum
s ftem ‘Symbol Min_ Max Unit
> [ 39.2 DC Characteristics. —
AUDCK cycle time (monitor mode) AUCKMcye 50 — ns
v [ 393 AC Characteristics AUDCK high-level width (monitor mode) AUCKMH 04 x tAUCKMcye | — ns
R 393.1 Power On/Off Timings AUDCK low-level width (monitor mode) tAUCKML 0.4 x tAUCKMcyc — ns
> [ 3932 Clock Timing AUDRST setup time (monitor mode, vs. AUDCK) AURSTMS 30 — ns
[ 3933 Output Slew Rate AUDRST input pulse width (monitor mode) AURSTMW 5 X tAUCKMcyc — ns
[ 3834 Contrl Signal Tming Monitor data output delay time (to AUDCK 1) AUDTMD — 35 ns
Monitor data input setup time (to AUDCK 1) AUDTMS 15 — ns
> [ 3935 CSIH Timing <
Monitor data input hold time (from AUDCK 1) AUDTMH 5 — ns
39.3.6 SCI/FLSCI Timir ——
il SR AUDSYNC input setup time (vs. AUDCK 1) AUDSYS 15 _ ns
[ 39:3.7 RS-CANFD Timing AUDSYNC input hold time (vs. AUDCK 1) AUDSYH 5 — ns
[ 39.3.8 RLIN3 Timing
[ 39.3.9 Motor Control Signals
Timing
[ 39:3.10 Timer Timing tAUCKMH AUCKMcyc AUCKML
[ 39.3.11 JTAG/NEXUS Timing AUDCK
[ 39:3.12 LPD (4-pin) Timing (Input)
[1 39:3.13 AUD RAM Moritor tAUDTMD
[ 39.4 A/D Converter AUDATA3-0 ><
Characteristics (Output)
> [] 39.5R/D Converter tAUDTMS tAUDTMH
Characteristics e
[ 39.6 Code Flash Characteristics ang;m
[ 397 Data Flash Characteristics. AU AUDSYMH

o4
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RH850/C1M-A Section 34 On-Chip Debugging Unit (OCD)

34.44.3 Usage Notes on the AUDR Function

« Do not negate the AUDSYNC pin until one cycle of AUDCK has elapsed after a command is input to the
AUDATA pin and the Ready flag has been returned.

© When uninitialized memory is accessed through the AUDR, a bus error may occur due to ECC error detection.

AUDSYNC =L). The data

transf c ystem In 8 t may wit] Jata transfe

bus masters

* AUDR ca transfer data when being in external or internal reset state

® Do not assert AUDSYNC  pin for a minimum of 2 AUDCK ¢ s after AUDR reset release with =
H
© The timing from on to data transfer is shown in Figur

It can not be accessed untl the
intemal reset state is released.

/ \ !

Power supply

i ; i
RESET | !
! I

i H

/[ When turning on the power,
AUDRST /| set AUDRST =L A E—

Input AUDCK more than 2 cycles after releasing
AUDRST, and set AUDSYNC = L.

woo_ TITASULULALLLTLALLALLLL

1
I I
[ [ |
AUDSYNC " '1

Input AUDRST = L and AUDCK more than 5 cycles
to initialize AUDR.

Figure 34.xx  Timings from power on to
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Table 34.2 lists the /O pins of the AUDR.
Table 34.2 1/0 Pins of AUDR
Pin Name o Description
AUDRST Input AUDR reset input pin
Inputting L to this pin resets the AUDR.
When turning on the power, set this pin to Low regardiess of the use of AUDR.
‘When this pin is not connected, it is internally pulled-down.
Make sure to initialize AUDR before inputting High to this pin.
4 CAUTION: AUDR is initialized when this pin is Low and AUDCK is input for a fixed
number of cycles, but it does not initialize the AUDISR, AUDMBR and
AUDMBRC (described below).
Refer to Section 34.4.4.3, Usage Notes on the AUDR Function and Section
39, Electrical Characteristics for the number of cycles required for
lization.
AUDCK Input External clock input pin
The frequency of clock that can be input is 20 MHz or under.
‘When this pin is not connected, it is internally pulled-up.
AUDSYNC Input Timing control signal input pin
L: A command, an address, and write data are input and the status flag is output.
H: The read-out data is output, and the pin enters into an idle state.
A T i i s e e

o4







image21.png

(& NoSecurity-r01uh0607ej0120-ctm-a1,cim-a2.pdf - Adobe Acrobat Reader DC - X
T (E) REE) BRW) MW ALIH)

s Y-l XB BE ®© wm/m K MNOAQAF T h® a4 oo
ush X "
o
n =8
(RDC3A) ~ RH850/C1M-A Section 29 Functional Safety

@ > [ section 27 A/D Converter (ADCC)

[ Section 28 A/D Converter Option

Y (4) ERRSLVxXADDR — PBGxx error address register

> [ Section 29 Functional Safety

> [ Section 30 Error Control Module ERRSLVxXXADDR holds the address of the illegal access detected by PBGxx.
(ECM)

> [] Section 31 Data CRC (DCRA) Access:  ERRSLVXxADDR is readable in 32-bit units.

[ Section 32 Intelligent
Cryptographic Unit E (ICUSE)

A Section 33 Secure Watchdog

Address: ERRSLVXxADDR: <base_addr1> + 08

Value after reset: 0000 0000

Timer A (SWDTA)
> [ Section 34 On-Chip Debugging
Unit (OCD)
> [ Section 35 Flash Memory Bit 31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
> [ Section 36 Flash Security . ADDRI31-16]
> [ Section 37 RAM
> [ Section 38 Boundary Scan Value after reset. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
> [ Section 39 Electrical RW R R R R R R R R R R R R R R R R
Characteristics
[ Appendix A Package Dimensions Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
[ Colophon
ADDRJ[151
[ Address List R{150)
[ Back Cover Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RW R R R R R R R R R R R R R R R R

Table 29.103 ERRSLVxXADDR Register Contents

Bit Position Bit Name Function

31to0 ADDR[31:0] Address at which an error has occurred.
ADDR([1:0] are fixed to 0.
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RH850/C1M-A Section 29 Functional Safety

(4) ERRSLVxxADDR — PBGxx error address register

ERRSLVXXADDR holds the address of the illegal access detected by PBGXX.

Access: ERRSLVXXADDR is readable in 32-bit units.
Address: ERRSLVXXADDR: <base_addr1> + 08+

Value after reset: 0000 0000~

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

ADDR(31:16]
Value after reset. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW
Bt 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADDRY[15:0]
Value after reset. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW R R

Table 29.103 ERRSLVxXADDR Register Contents

Bit Position Bit Name Function

31t 0 ADDR[31:0] Address at which an error has occurred.
ADDR([1:0] are undefined.
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Table3.1  Peripheral Group Configuration (1/4)

Perpheral Group.

Modue Name*!

cPU

NTCt
IPIRSS

PG,
WEV

CPU (DEBUG)

PEG
=
TEsTCOMP
AUDR
APDPINTCZ]
‘APDPIPDMA]
DMASS
EcccPUT
‘Ecceruz

EcceEP

EccEEPC

‘EccrUl

ECCoRAM

Eccict

Eccic2

FACIFCUPAREA®]

FLASHFRDCYCLD]

N2

MGDGR

WISG (CPUT, CPU2)

PBGIPBGO, PG

Icuse

Dataiash
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Table3.1  Peripheral Group Configuration (114)

Perpher Gro.

o Nama”

)

Wit

PiRss

PG

eV

Pes

EX

[Testoone

P PEBUS.

[AuR

0

[APoPINTCZ]

[APoPPOUA]

owass

Ecooeu

Ecocuz

Eoceer

Eoceere

Eccru

EcooRAM

Eccict

ooz

FACIFoURARERT)

FLASHFROOYCLD]

wicz

WGoGR

WG (cPUT cPUa)

PBGPEGD Pas]

cuse

Dz

cPuEooTCTRL
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Figure 2048 Example of Error Intemupt (INTTSG3nIER) Generation (PWM Mode)
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Figure 20.54 Example of Dead Time Control between TSG3nO1 and TSG3n02 Outputs (2/2)
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((Wiring-break detection seff-diagnosis start )

—

‘Assign the target pin (ANOpq) o virtual channel 0.
« Speciy an arbirary physical channel (e.g.:p.
~ Set PDE to 1, and PUE to O,

ADCCOVCRD

‘Assign the target pin (ANOg) to virtual channel 1.
~ Specity the physical channel which has been assigned
s channe 0.

- SetPDE 1004 and PUE t0 1

ADCCOVCR1

‘Assign the target pin (ANOp) o vitual channel 2
* Specity the physical channel which has been assigned ADCCOVCR2
a5 channel 0.

- Set PDE to 0, and PUE to 0,

ADCCOSGVCSPO =00,
Assign virtual channels 0 to 2 to SGO. ey

Allow wiring-break detection self-diagnosis. ADCCOODCR ODDE = 1,

Start AID conversion (SW trigger). ADCCOSGSTCRO = 01,

Compare the conversion result with the
diagnostic voltage and make a judgment.

Detction of  wing-break orshot-ccut jucged by

comparing vtual canne O pul-doun) and sl el

(), snd i shanne! 1 ) and il
vaonal 2 (e rest f e AD carvsion) by he CRU.

AID conversion stop settings

* See the figure of “Flow of AID Conversion Stop Settings”

Is all self-diagnosis complete
for targeted pins?

Wiring-break detection self-diagnosis end

Note: Perform wiring-break detection self-diagnosis on each pin one by one

ure 27.28  Flow of Wiring-Break Detection Self-Diagnostic Settings
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AULCNTHUR ‘1. INe NoIa Tigger enanle (AULUN I HAUK.HLU | £ DIT ana AUUUN THBGK.HLU T DIY OF 1&H
o %3] X ADCCNTHGSR groups Aand Bis 0.
2. The scan group status (ADCCnSGSRx.SGACT bit) of SGx specified in the scan group select
=B- B (ADCCnTHACR SGS]1:0] bits and ADCCnTHBCR SGS1:0] bits) of T&H groups A and Bis 0
] (before starting scan groups).
[&: Cover 3. The ADCCNTHER THKE bit of all T&H is 0 (all T&H are stopped).
@ [ Notice /ADCCNTHACR.HLDCTE bit, 1. The hold trigger enable (ADCCNTHACR HLDTE bit and ADCCnTHBCR.HLDTE bit) of T&H
SGS[1:0] bit groups Aand Bis 0.
[ Notes for CMOS devices ADCCNTHBCR.HLDCTE bit, 2. The scan group synchronization start enable (ADCCnSGCRx ADSTARTE bit) of all scan groups
Ry Howto Use Tis Manusl SGS[1:0] bit is 0 and the trigger mode (ADCCNSGCRx TRGMD bit) of all scan groups is 0.
3. The scan group status (ADCCnSGSRx.SGACT bit) of all scan groups is 0 (before starting scan
[ Description of Registers groups).
[ Table of Contents 4. The ADCCTHER THKE bit of all T&H is 0 (all T&H are stopped).
3 . ADCCNTHER 1. The hold trigger enable (ADCCNTHACR HLDTE bit and ADCCnTHBCR.HLDTE bit) of T&H
> [ Section 1 Overview groups Aand Bis 0.
> [ Section 2 Pins 2. The scan group status (ADCCnSGSRx.SGACT bit) of SGx specified in the scan group select
. (ADCCnTHACR SGS]1:0] bits and ADCCnTHBCR SGS1:0] bits) of T&H groups A and Bis 0
> [ Section 3 CPU System (before starting scan groups).
> [ Section 4 Address Space /ADCCNSGCRx.SCANMD bit, | 1. When the scan group select (ADCCnTHACR.SGS[1:0] bits) of T&H group A is specified to SGx,
ADIE bit the hold trigger enable (ADCCnTHACR HLDTE bit) of T&H group A s 0.
> [ Section 5 Operating Mode » .
ADCCNSGMCYCRx 2. When the scan group select (ADCCnTHBCR.SGS]1:0] bits) of T&H group B is specified to SGx,
> [ Section 6 Interrupt DLLMSR the hold trigger enable (ADCCnTHBCR.HLDTE bit) of T&H group B is 0.
3 ADCCnULLMS! 3. The scan group synchronization start enable (ADCCnSGCRx ADSTARTE bit) of SGx is 0 and
> [ Section 7 DMA Controller 'ADCCnSGVCSPx the trigger mode (ADCCnSGCRx TRGMD bit) of SGx is 0.
> [ Section 8 Resets ADCCnSGVCEPxX 4. The scan group status (ADCCnSGSRx SGACT bit) of SGx is 0 (before starting scan groups).
> [ Section 9 Power Supply Circuit ADCCNTHCR When setting the registers listed at left, write to the registers after they have been read.
. ADCCNTHACR If this procedure is not followed, the written register value may not be correctly reflected in operations.
> [] Section 10 Clock Controller
ADCCNTHBCR
> [ Section 11 Clocked Serial Interface ADCCNTHER
H (CSIH) ADCCNTHGSR
> [ Section 12 Serial Communication ADCCRSGCRx
Interface 3 (SCI3) ADCCNSGVCSPxX
> [ Section 13 LIN/UART Interface ADCCnSGVCEPx
(RLIN3)
> [] Section 14 CAN Interface
(RS-CANFD)
> [ Section 15 Single Edge Nibble
Transmission (RSENT)
> [ Section 16 Window Watchdog
Timer A (WDTA)
> [] Section 17 OS Timer (OSTM)
> [ Section 18 Timer Array Unit D
(TAUD)
> [ Section 19 Timer Array Unit J

(TAUJ)
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ADCCnODCR
ADCCnULLMTBRO to
ADCCnULLMTBR2
ADCCNTHCR 1. The hold trigger enable (ADCCnTHACR HLDTE bit and ADCCnTHBCR HLDTE bit) of T&H
ADCONTHGSR groups A and Bis 0.
2. The scan group status (ADCCnSGSRx.SGACT bit) of SGx specified in the scan group select
(ADCCNTHACR.SGS1:0] bits and ADCCnTHBCR.SGS[1:0] bits) of T&H groups A and B is 0
(before starting scan groups).
3. The ADCCNTHER.THKE bit of all T&H is 0 (all T&H are stopped).
ADCCNTHACR HLDCTE bit, 1. The hold trigger enable (ADCCnTHACR.HLDTE bit and ADCCnTHBCR HLDTE bit) of T&H
SGS[1:0] bit groups A and Bis 0.
ADCCRTHBCR HLDCTE bit, | 2 The scan group synchronization start enable (ADCCNSGCRx ADSTARTE bit) of all scan groups
SGS[1:0] bit is 0 and the trigger mode (ADCCNSGCRx. TRGMD bit) of all scan groups is 0.
3. The scan group status (ADCCnSGSRx.SGACT bit) of all scan groups is 0 (before starting scan
groups)
4. The ADCCNTHER.THKE bit of all T&H is 0 (all T&H are stopped).
ADCCNTHER 1. The hold trigger enable (ADCCnTHACR HLDTE bit and ADCCnTHBCR HLDTE bit) of T&H

groups A and Bis 0.

2. The scan group status (ADCCnSGSRx.SGACT bit) of SGx specified in the scan group select
(ADCCNTHACR.SGS1:0] bits and ADCCnTHBCR.SGS[1:0] bits) of T&H groups A and B is 0
(before starting scan groups).

ADCCnSGCRx.SCANMD bit,
ADIE bit

1. When the scan group select (ADCCnTHACR SGS[1:0] bits) of T&H group A is specified to SGx,
the hold trigger enable (ADCCNTHACR HLDTE bit) of T&H group A is 0

ADCCNSGMCYCRx 2. When the scan group select (ADCCNTHBCR.SGS[1:0] bits) of T&H group B is specified to SGx,
the hold trigger enable (ADCCNTHBCR HLDTE bit) of T&H group B is 0

ADCCNULLMSRx 3. The scan group synchronization start enable (ADCCnSGCRx ADSTARTE bit) of SGx is 0 and

ADCCNSGVCSPx the trigger mode (ADCCNSGCRx.TRGMD bit) of SGx is 0.

ADCCNSGVCEPX 4. The scan group status (ADCCnSGSRx.SGACT bit) of SGx is 0 (before starting scan groups).

ADCCNTHCR When setting the registers listed at left, write to the registers after they have been read.

ADCCNTHACR If writing to the register shown at the left occurs continuously without following this procedure, the

ADCCNTHBCR written register value may not be correctly reflected in operations

ADCCNTHER

ADCCNTHGSR

ADCCNSGCRx

ADCCNSGVCSPx

ADCCnSGVCEPx
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30.2.3  Error Sources and Safety Processing

@ >R (9;;;;' 20 Motor Control Timer Table 30.8 lists the error sources and safety processing of the ECM of RHS50/C1M-A.
>R m:)" 21 Timer Option Module Table 30.8 List of Error Sources and Safety Processing (1/2) (- supported,—: not supported)
> [] Section 22 Timer Pattern Buffer Error ERROR | Delay
(TPBA) Source Error Flag | Maskable |FE Level | Intemal | OUT Timer
> [ Section 23 Encoder Timer (ENCA) No. Module Error Source Set Interrupt | Interrupt | reset | Output | Start
n 0 WDTA WDTA error* V N \ N \ v
> Section 24 Peripheral
Interconnection (PIC) 1 SWDTO SWDT error? V N \ N \ v
> [] Section 25 Enhanced Motor 2 SWDT1 SWDT error? V N N N N N
Control Unit 3 (EMU3) 3 Rzl — — — — — —
>R (S:;‘g':" RDCcRE 4 Lock step Lock step compare error® y v v v v v
> [ Section 27 A/D Converter (ADCC) s MISG MISG compare error? Al hl Al hl Al hl
. . 6 RAM Local RAM (CPU1, CPU2) 2-bit [V N N N N N
> [ Section 28 A/D Converter Option ECC error and local RAM (CPU1)
(ADPA) address parity error*®
> R section 29 Functional Safety 7 ocal RAM (CPU1, CPU2) 1-bit |V v v v v v
> [1 Section 30 Error Control Module ECC error and local RAM (CPU1)
(€M) parity bit error*
> [] Section 31 Data CRC (DCRA) 8 Global RAM 2-bit ECC errorand | N N N N N
address parity error'
[ Section 32 Intelligent ad b
Cryptographic Unit E (ICUSE) 9 Global RAM 1-bit ECC error*® v N v N v N
A Section 33 Secure Watchdog 10 Peripheral RAM (CAN, CSIH, v N v N v N
Timer A (SWDTA) DTS) 2-bit ECC error®
> [] Section 34 On-Chip Debugging 11 Peripheral RAM (CAN, CSIH, v N v N v N
Unit (OCD) DTS) 1-bit ECC error®
> [ Section 35 Flash Memory 12 Code flash Code flash 2-bit ECC errorand |V N N N N v
> [ Section 36 Flash Security address parity error
13 Code flash 1-bit ECC error*® V N \ N \ N
> [] section 37 RAM
14 Instruction Instruction cache data (CPU1, v N v N v N
> [ Section 38 Boundary Scan cache CPU2) 2-bit ECC error*®
> [] section 39 Electrical 15 Instruction cache data (CPU1, N N N N N N
Characteristics CPU2) 1-bit ECC error®
[ Appendix A Package Dimensions 16 Instruction cache tag (CPU1, v N v N v N
CPU2) 2-bit ECC ermor”®
[ Colophon
- 17 Instruction cache tag (CPU1, N N N N N v
CPU2) 1-bit ECC ermor®®
v 18 Data flash Data flash 2-bit ECC error*® N N N N N N
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RH850/C1M-A Section 30 Error Control Module (ECM)

30.2.3  Error Sources and Safety Processing

Table 30.9 lists the error sources and safety processing of the ECM of RHS50/CIM-A.

Table30.9  List of Eror Sources and Safety Processing (1/2) (- supported,—: not supported)
Error ERROR | Delay
Source Error Flag | Maskable |FE Level |Intemal |OUT Timer
No. Module Error Source Set Interrupt | Interrupt | reset | Output | Start
0 WDTA WDTA error*? v v v R v v
1 SWDTO SWDT error’ v v v v v v
2 SWDT1 SWDT error*? v v v v v v
3 Reserved = = = = = =

% Reserved = = = = = =
MISG MISG compare error*® v v v v v v
RAM Local RAM (CPU1, CPU2) 2-bit [ v v v v v

ECC error and local RAM (CPU1,
CPU2) address parity error*®

7 Local RAM (CPU1, CPU2) 1-bit [V v v v v v
ECC error and local RAM (CPU1,
CPU2) parity bit eror'®

8 Global RAM 2-bit ECC emrorand |V v v v v v
address parity emor'®

9 Global RAM 1-bit ECC error*® v v v v v v

10 Peripheral RAM (CAN, CSIH, v v v v v v
DTS) 2-bit ECC error®

1 Peripheral RAM (CAN, CSIH, v v v v v v
DTS) 1-bit ECC error®

12 Code flash Code flash 2-bit ECC emorand |V v v v v v
address parity emor'®

13 Code flash 1-bit ECC error*® v v v v v v

14 Instruction Instruction cache data (CPU1, v v v v v v

cache CPU2) 2-bit ECC error®

15 Instruction cache data (CPU1, N N \ N \ \
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RH850/CTM-A Section 21 Timer Option Module (TAPA)

]
&

@
=

21.4.1.4  Asynchronous Hi-Z Control Using Software Trigger

b I s I i i S I I R I i I I I I i I B B I B s

Section 18 Timer Array UnitD A
(TAUD)

Section 19 Timer Array Unit J
(TAU))

Section 20 Motor Control Timer
(TSG3)

Section 21 Timer Option Module
(TAPA)

Section 22 Timer Pattern Buffer
(TPBA)

Section 23 Encoder Timer (ENCA)

This module allows software control of the output of Hi-Z control signals.

Hi-Z start trigger 0 (TAPANOPHSO0) and Hi-Z stop trigger 0 (TAPANOPHTO) are used to control TAPANTHZOUTO ,
TAPANTHZOUT1 *!, and TAPANTHZOUT2 *..

Note 1. Not available when TAPAN (n =3,4, 5).

Table 21.17  Operation of the Hi-Z Start Trigger (TAPANOPHS)

TAPANOPHS _ Operation

o1 Writing 1 to the TAPANOPHSO bit places the TAPARTHZOUTO , TAPANTHZOUT1 , and TAPANTHZOUT2
signals at the low level.

Section 24 Peripheral
Interconnection (PIC)

Section 25 Enhanced Motor
Control Unit 3 (EMU3)

Section 26 R/D Converter

The Hi-Z stop trigger is enabled in the following conditions.

Table 21.18  Operation of the Hi-Z Stop Trigger (TAPANOPHT) during Hi-Z Control in Response to Asynchronous

(RDC3A)
> [] Section 27 A/D Converter (ADCC) Input
> ] Section 28 A/D Converter Option TAPANOPHT  Operation
(ADPA)
CEE) i 0 Wiiting 1 to the TAPANOPHTO bit places the TAPANTHZOUTO , TAPANTHZOUT1 , and TAPANTHZOUTZ
Section 29 Functional Safety signals at the high level.
> [ Section 30 Error Control Module 1 If TAPANTHASIN is at the inactive level, writing 1 to the TAPANOPHTO bit places

(ECM)
Section 31 Data CRC (DCRA)

the TAPARTHZOUTO , TAPANTHZOUT1 , and TAPANTHZOUT?2 signals at the high level.
If TAPANTHASIN is at the active level, writing of 1 to the TAPANOPHTO bit is ignored.

Section 32 Inteligent
Cryptographic Unit E (ICUSE)

Section 33 Secure Watchdog

Timer A (SWDTA)
> [ Section 34 On-Chip Debugging
Unit (OCD)

> [ Section 35 Flash Memory

> [ Section 36 Flash Security
Positive ut

3 [ Section 37 RAM pimn(mtp 1 1 1 1 1 1
Negative phase output

> [] Section 38 Boundary Scan (:?;n LT LT 1 [T [

>

Section 39 Electrical
Characteristics

Sl

I
%
[

Appendix A Package Dimensions v
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RH850/C1M-A Section 21 Timer Option Module (TAPA)

21.4.1.4  Asynchronous Hi-Z Control Using Software Trigger

This module allows software control of the output of Hi-Z control signals.

Hi-Z start trigger 0 (TAPANOPHSO0) and Hi-Z stop trigger 0 (TAPANOPHTO) are used to control TAPANTHZOUTO .
TAPAnTHZOUT! *!, and TAPAnTHZOUT2 *!,

Note 1. Not available when TAPAN (n = 3, 4, 5).

Table 21.18  Operation of the Hi-Z Start Trigger (TAPANOPHS)

TAPANDCM Operation

o1 Wiiting 1 to the TAPANOPHSO bit places the TAPANTHZOUTO , TAPANTHZOUTI , and TAPARTHZOUTZ
signals at the low level

‘The Hi-Z stop trigger is enabled in the following conditions.

Table 21.19  Operation of the Hi-Z Stop Trigger (TAPANOPHT) during Hi-Z Control in Response to Asynchronous

Input
TAPANDCM Operation
0 Wiiting 1 to the TAPANOPHTO bit places the TAPARTHZOUTO , TAPANTHZOUT1 , and TAPANTHZOUTZ
signals at the high level.
1 If TAPANTHASIN is at the inactive level, writing 1 to the TAPANOPHTO bit places

the TAPANTHZOUTO , TAPANTHZOUT1 , and TAPANTHZOUT? signals at the high level
If TAPANTHASIN is at the active level, writing of 1 to the TAPANOPHTO bit is ignored

Carier cycle

positvephaseoutput | L1 T~ L L M1 M. I
(imer) T T

Negative phase output

@men T L LT 1 M1 1 I LT

1 1 |

I

i

Asynchronous input
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o RH850/C1M-A Section 1 Overview
o &R
[ Cover N Table 1.1 Overview of Products (2/2)
4 [ Notice Item CIM-A2 CIM-A1
Ry Notes for CMIOS devies AD converter 12-bit AID core 3 units 3 units
(O Feme Tt AADCCO : Number of input pins. 16 1
ADCCO : Number of T&H 6 6
[ Description of Registers —
3 ADCCH1 : Number of input pins 16 14
[ Table of Contents ADCCH - Number of T&H 6 6
> [] Section 1 Overview ADCC2 - Number of input pins. 16 5
> [] section 2 Pins ADCC2 : Number of T&H 4 4
> [ Section 3 CPU System Motor control RID converter (RDC3A) 2 units 1 unit
. Enhanced motor control unit 1 unit (2 channels) 1 unit (2 channels)
> [ Section 4 Address Space (EMU3): Number of units
> [ Section 5 Operating Mode Enhanced motor control unit 320 MHz 240 MHz
> [ Section 6 Interrupt (EMU3): SubCPU frequency
5 Other functions. Error control module (ECM) Provided Provided
> [] section 7 DMA Controller
i Clock Monitor (CLMA) Provided Provided
> [ section 8 Resets Data CRC (DCRA) 2 units. 2 units
> [ section 9 Power Supply Circuit Error correction coding (ECC) Provided Provided
> [] Section 10 Clock Controller On-chip debug (OCD) Provided Provided
> D Section 11 Clocked Serial Interface Boundary scan Provided Provided
H (CSIH) Peripheral interconnection 1 (PIC1B) 2 units 1 unit
>R jeon® f;gfa‘)“'"'"“"‘“m" Peripheral interconnection 2 (PIC2D) 1 unit 1 unit
5 [Q Section 13 LINUART Interface Power supply voltage _Intemal power supply 125V£0.1V 125V01V
(RLIN3) 10 power supply 50V£05V 50V£05V
> [ Section 14 CAN Interface R/D converter power supply 50V+05V 50V+05V
(RS-CANFD)
> [] S BEr B AD convertr pover supply 50V£05V 50V05V
Transmission (RSENT) Temperature Junction temperature (Tj) —40°C to 150°C —40°C 10 150°C
> [ Section 16 Window Watchdog Package 252-pin BGA 176-pin QFP
Timer A (WDTA) Note 1. LSDC (Lock Step Dual Core)
> [] Section 17 OS Timer (OSTM)
> [ Section 18 Timer Array Unit D
(TAUD)
> [ Section 19 Timer Array Unit J

(TAU))
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a- B (3) List of Protection with PEG Setting Registers
N = 5 = Make necessary settings for the following registers to protect PE resources from unauthorized accesses by the external
@ > [ 3.1 Overview ‘bus masters.

v [ 32cru  Detection of accesses to the following areas are enabled: the areas for peripheral devices, and the local RAM area in

> [ 3.2.1 Core Functions the PE.
>R 322 ntruction Cache and  Access permission for the register sets is not controlled by the PEG function. Make necessary settings for access
ta Buffer o .
> [ 323 Inter-Processor F ion by the or }
Interrupts .
Table 3.63  PEG Register Base Address: FFFE E6004
~ [ 324 Reliability Functions
3.2.4.1 PE Guard Function
R EQ) Address | Size Permi Operable Bit |z after
[ 3242 PEintemna Offset | (byte) | Register Name Symbol | ssion |RW [1 |8 [16 |32 |Reset
peripheral device guard +00Cy |2 PE guard PEID&SPID master decision control register |[PEGSP | —  |Rw |— [V |V [— |o000,
juncionl(RGH +080, |4 PE guard area mask setting register 0 PEGGOMK |—  [RW |[— [v [V [v |FFE0 00004
[ 3243 System Error — -
o +084, |4 PE guard area base setting register 0 PEGGOBA | — RW |— |V |V |V
Function (SEG) +088,; |4 PE guard area SPID setting register 0 PEGGOSP | — RW |— |V |¥ |V |000000004
[ 324.4 Checker Core +08Cy |4 PE guard area PEID setting register 0 PEGGOPE | — RW |— |V |¥ |V |000000004
> [ 325 Boot Control Function +090, |4 PE guard area mask setting register 1 PEGGIMK | — RW |— [V |¥ |V |FFE000004
> [ 33 Inter-CPU Functions +094s |4 PE guard area base setting register 1 PEGGIBA |— |RW |— [V [V |V |¢
> [ 34 Notes on Usage +098, |4 PE guard area SPID setting register 1 PEGG1SP | — RW |— |V |¥ |V |000000004
+09Cy |4 PE guard area PEID setting register 1 PEGG1PE | — RW |— |V |V |V |000000004
> [ Section 4 Address Space
+0A0: |4 PE guard area mask setting register 2 PEGG2MK | — RW |— |V |V |V |FFE0 00004
> [ section 5 Operating Mode “0Ads |4 PE guard area base sefting register 2 PEGG2BA |— |[RW|— [V [V [V [+
> [ Section 6 Interrupt +0A8, |4 PE guard area SPID setting register 2 PEGG2SP | — RW |— |V |V |V |000000004
> [ Section 7 DMA Controller +0AC |4 PE guard area PEID setting register 2 PEGG2PE | — RW |— |V |V |V |000000004
> [1 Section 8 Resets +0BO0,; |4 PE guard area mask setting register 3 PEGG3MK | — RW |— |V [V |V |FFE000004
> [ Section 9 Power Supply Cirat +0B4, |4 PE guard area base setting register 3 PEGG3BA |— RW |— [V |V [V |
> [ Section 10 Clock Controller +0B8, |4 PE guard area SPID setting register 3 PEGG3SP | — RW |— |V |V |V |000000004
+0BCy |4 PE guard area PEID setting register 3 PEGG3PE |— RW |— |V |¥ |V |000000004
> [] Section 11 Clocked Serial Interface .
D Note 1. This value is FEAO_0000; for CPU1 (PE1), FE80_0000; for CPU2 (PE2), and FE60_0000 for the SubCPU (PE3).
> [] Section 12 Serial Communication
Interface 3 (SCI3)
> [] Section 13 LIN/UART Interface

(RUIN3)
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(3) List of Protection with PEG Setting Registers

Make necessary settings for the following registers to protect PE resources from unauthorized accesses by the external
bus masters.

® Detection of accesses to the following areas are enabled: the areas for peripheral devices. and the local RAM area in
the PE.

© Access permission for the register sets is not controlled by the PEG function. Make necessary settings for access
‘permission by the IPG or other function.

Table 3.63 PEG Register Base Address: FFFE E600x

Permi
Address | Size ssion Gperticl i Value after
Offset | (byte) | Register Name Symbol | |RW |1 |8 [16 |32 |Reset
+00Gs |2 PE guard PEID&SPID master decision control register | PEGSP | S rRW [— [V [V |— o000,
+080,; |4 PE guard area mask setting register 0 PEGGOMK | S RW |— |V [V |V |FFEO 0000«
+084, |4 PE guard area base setting register 0 PEGGOBA |S RW [— [V [V |V |
+088: |4 PE guard area SPID setting register 0 PEGGOSP | S RW |— [V |V [V |0000 00004
» +08Cy |4 PE guard area PEID setting register 0 PEGGOPE | S RW |[— |V [V |V |0000 00004
+090, |4 PE guard area mask setting register 1 PEGGIMK | S RW |— |V [V |V |FFEO 0000«
+094: |4 PE guard area base setting register 1 PEGG1BA |S RW [— [V [V |V |
+098, |4 PE guard area SPID setting register 1 PEGG1SP |S RW |[— |V [V |V |0000 00004
+09Cy |4 PE guard area PEID setting register 1 PEGG1PE |S RW |[— |V [V |V |0000 00004
+0A0: |4 PE guard area mask setting register 2 PEGG2MK | S RW |— |V [V |V |FFEO 0000«
+0A4, |4 PE guard area base setting register 2 PEGG2BA |S RW [— [V [V |V |
+0A8, |4 PE guard area SPID setting register 2 PEGG2SP |S RW |[— |V [V |V |0000 00004
+0ACy |4 PE guard area PEID setting register 2 PEGG2PE |S RW |[— |V [V |V |0000 00004
+0B0, |4 PE guard area mask setting register 3 PEGG3MK | S RW |— |V [V |V |FFEO 0000«
+0B4, |4 PE guard area base setting register 3 PEGG3BA |S RW [— [V [V |V |
+0B8, |4 PE guard area SPID setting register 3 PEGG3SP |S RW |[— |V [V |V |0000 00004
+0BCx |4 PE guard area PEID setting register 3 PEGG3PE |S RW |— [V |V [V |0000 00004

Note 1. This value is FEAD_0000, for CPU1 (PE1), FEB0_0000,; for CPU2 (PE2), and FE60_0000, for the SubCPU (PE3).

V mode (UM =0,

The registers with only accessible in
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Pins

Example handiing of unused pins

Intemal pul-up/pul-down resistor

Debug system
(NEXUSILPD)

DCuTDI

* Leave the pin open.

+ Separately connect the pin with
VCC via a resistor.

(Serial programming mode is
disabled.)

An intemal pull-up resistor is included.

* Leave the pin open.
(Serial programming mode is
disabled.)

DCUTCK

* Leave the pin open.
+ Separately connect the pin with
VCC via a resistor.

(Serial programming mode is
disabled.)

An intemal pull-up resistor is included.

Doutes.

* Leave the pin open.
* Separately connect the pin with
VCC via a resistor.

An intemal pull-up resistor is included.

DCUTRST

‘Separately connect the pin with VSS
via a resistor.

An intemal pull-down resistor is
included.

DCURDY

Leave the pin open.

None
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JETA Package Code

RENESAS Codo

Provious Codo.

WASS[Typ]

-LFQFP176.24x24-0.50

PLOPOTT6KB-A

176P6Q AFP-176EIFP-1T6EV

89

AARRRRAARAARRRARRAAARRAARAAARRRAA RRARRAARARK

PELLLELERREERELERRREEEELRRREEEEL LREEE L L

wore

2 DIENSION™3 DOES NOT
INCLUDE T OFFSET

Min

Nom

Max

239

240

24.1

239

241

%58

%62

258

262

7

005

0.15

015

025

Dt

008

020
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Category

Pins

Example handiing of unused pins

Intemal pull-up/pull-down resistor

Debug system
(NEXUSILPD)

DCuTDI

* Leave the pin open.
* Separately connect the pin with
VCC via a resistor.

(Serial programming mode is
disabled.)

An intemal pull-up resistor is included.

DCUTDO

* Leave the pin open.

(Serial programming mode is
disabled.)

None

DCUTCK

* Leave the pin open.
* Separately connect the pin with
VCC via a resistor.

(Serial programming mode is
disabled.)

An intemal pull-up resistor is included.

DCUTMS

* Leave the pin open.

* Separately connect the pin with
VCC via a resistor.

An intemal pull-up resistor is included.

DCUTRST

‘Separately connect the pin with VSS.
via a resistor.

An intemal pull-down resistor is
included.

DCURDY

Leave the pin open.

None
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‘Synchronous Detection Setting in Anguiar Conversion Mode 1 (ADRD = 1)
b

0: Synchronous detection setting 0
1: Synchronous detection setting 1
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‘Synchronous Detection Setting in Angular Conversion Mode 1 (ADRD = 1)
3
0: Synchronous detection setting 0
1 Synchronous detection setting 1

In Anguiar Conversion Mode 0 (ADRD = 0), set this bitto 0.
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13 DCCRSTP 'DC Eror Correction Setting in Angular Conversion Mode 1 (ADRD = 1)
bra
0:DC correction enabled
1: DC correction disabled

Be sure 1o set this bit o 1 when the DC resolver is used.
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3 DCCRSTP DC Ermor Correction Setting in Angular Conversion Mode 1 (ADRD = 1)
br2
0:DC correction enabled
1:DC correction isabled

Be sure to set this bt o 1 when the DC resolver is used.
‘This setting has no effect when Angular Conversion Mode 0 (ADRD = 0).
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‘Setings fo the automatic ampltude adjistment funcion

et he digtsl operstion registers

‘Select e metho for angle calcultion

IRSS0, EAAOD1, IRSS1, EXOS, and SQIGT
bits inthe ROG3ARATMNTO regiter

‘SYNCSL bitin the RDC3ANDCURD register < T
DCCRSTE bitin the ROCIANDCUR' register = 1o

ADRD bt the RDCIARADRD register
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ERRST Error Signal Reset Bit
Writing 1 to this bitresets the register bits lsted below to 0. Note that each of these bits
remains at 1f an error s continuous. This bit becomes 0 after two clock cycles have elapsed

following t being setto 1.
Register bits: ERHD, ERDEXC, ERDSBC, ERDSBS, ERDP2, ERDCNV, ERDR1 to 4V
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ERRST Error Signal Reset Bit
Writing 1 to tis bitresets the register bits listed below to 0. Note that each of these bits
remains at 1f an error s continuous. This bit becomes 0 after two clock cycles have elapsed
following t being setto 1.

Register bits: ERHD, ERDEXC, ERDSBC, ERDSBS, ERDP2, ERDCNY,
ERDRI1 to 2V.ERDS1 10 4V.ERDR1 10 2G.ERDS1 10 4G
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Output Destination

DATASEL[50] Output Signal DATAXX]
110m 12:bit AD output code [11:0] RS
10411 Control variation value [7:0] in angular conversion mode 1 0
00,0101 Control variation value [7:0] in angular conversion mode 0 0
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Output Destination

DATSELI50] Output Signal DATAXX]
11.10m 12:bit AD output code [11:0] R
10411 Control variation value [7:0] in angular conversion mode 1 ]
00,0101 ‘Control variation value [7:0] in angular conversion mode 0 0
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Motor control

RID converter (RDC3A) 2units 1 unit
Enhanced motor control unit 1 unit 2 channels) 4 unit (1 channel)
(EMU3): Number of units

Enhanced motor control unit 320 Mz 240MHz

(EMU3): SubCPU frequency
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ltem Condition Min Typ. Max__ Unit
Response delay™* Electrical angle output | Angle conversion |02 | — 020|100 min
fesponse delay infixed | mode 0
anguiar velocity Angle conversion |02 — 020
mode 1
BIST determination tme™® | Obtaining the sum of squares in amplitude = 1 ms
abnormality detection BIST (L side)
Obtaining the sum of squares in amplitude = 1 ms
abnormality detection BIST (H side)
ADBIST — 2 s
‘Angle conversion BIST (angle determination = 10 ms
threshold is within +5 LSB)
Resolver signal error detection BIST — 05 ms
Resolver signal cut off detection BIST — 1 ms
Conversion eror BIST — 10 ms
Power short error BIST — 80 bs
Ground short error BIST — 80 bs
BIST recovery time™® All kinds of BIST — 10 ms
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ltem Condition Min Typ. Max__ Unit
Response delay™* Electrical angle output | Angle conversion |02 | — 020|100 min
fesponse delay infixed | mode 0
anguiar velocity Angle conversion |02 — 020
mode 1
BIST determination tme™® | Obtaining the sum of squares in amplitude = 1 ms
abnormality detection BIST (L side)
Obtaining the sum of squares in amplitude = 1 ms
abnormality detection BIST (H side)
ADBIST — 2 s
‘Angle conversion BIST (angle determination = 10 ms
threshold is within +16 LSB)
Resolver signal error detection BIST — 05 ms
Resolver signal cut off detection BIST — 1 ms
Conversion eror BIST — 10 ms
Power short error BIST — 80 bs
Ground short error BIST — 80 bs
BIST recovery time*® ‘All Kinds of BIST — 10 ms
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Settings for the automatic anplitide adjustment function

T
— - When using Angular Conversion Mode 1(ADRD=1)
1

’
|
| Set the digital operation registers
'

Select the method for angle calculaton

IRSS0, EAAOD1, IRSS1, EXOS, and SQUGT
bits in the ROC3ARATMNTO register

SYNCSL bit in the RDC3ANDCURD register < 15 |
DCCRSTP bitin the RDC3ANDCUR1 register < 1s |

ADRD bitin the RDC3AnADRD register
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Table 29.66  List of ECC Modules

ECC Module Names and Register Base Addresses
Master Side™! Checker Side™!
Base Address Base Address

Supported Peripheral Function Module Name <base_addr> Module Name <base_addr>
RS-CANFD Message buffer RAM E7RC1M FFC710004 E7RC1C FFC712004

(MB RAM)

Acceptance filter list E7RC2M FFC714004 E7RC2C FFC716004

RAM (AFL RAM)
CSIH CSIHO E7CSOM FFC700004 E7Cs0C FFC702004

CSIH1 E7CS1M FFC704004 E7Cs1C FFC706004

CSIH2 E7CS2M FFC708004 E7Cs1C FFC70A004

Note 1. Two modules (one for master and the other for checker) are provided for duplex configuration.






image7.png

Table 29.66  List of ECC Modules

ECC Module Names and Register Base Addresses
Master Side™! Checker Side™!
Base Address Base Address

Supported Peripheral Function Module Name <base_addr> Module Name <base_addr>
RS-CANFD Message buffer RAM E7RC1M FFC710004 E7RC1C FFC712004

(MB RAM)

Acceptance filter list E7RC2M FFC714004 E7RC2C FFC716004

RAM (AFL RAM)
CSIH CSIHO E7CSOM FFC700004 E7Cs0C FFC702004

CSIH1 E7CS1M FFC704004 E7Cs1C FFC706004

CSIH2 E7CS2M FFC708004 E7Cs2C FFC70A004

Note 1. Two modules (one for master and the other for checker) are provided for duplex configuration.
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0 BB Table 34.2 lists the /O pins of the AUDR.
e R Secton 19 Timer aray ity Table 342  1/O Pins of AUDR
> [ Section 20 Motor Control Timer - —
< (TSG3) Pin Name (e} Description
>U (ST::’:; 1 Tmer Opton Megde "AUDRST Input AUDR reset input pin
> [ Section 22 Timer Pattern Buffer Inputting L to this pin resets the AUDR, but it does not initialize the AUDISR, AUDMBR
) and AUDMBRC (described below).
> [ section 23 Encoder Tmer (ENCA) When this pin is not connected, it is internally pulled-down.
> [ Section 24 Peripheral N N
Interconnection (PIC) AUDCK Input External clock input pin
> [ Section 25 Enhanced Motor The frequency of clock that can be input is 20 MHz or under.
N ::(:::‘ ;;:;(:‘:z;r ‘When this pin is not connected, it is internally pulled-up.
o n (;:I:j:)y A o 060 “AUDSYNC Input Timing control signal input pin
L: A command, an address, and write data are input and the status flag is output.
>/ (S:;,;? 26 /D Converter Option i |8 H: The read-out data is output, and the pin enters into an idle state.
> [] Section 29 Functional Safety ‘When this pin is not connected, it is internally pulled-up.
>R (5:2"‘:)" 30 Error Control Module CAUTION: This pin should not be negated (to a high level) until the ready state is
> [ Section 31 Data CRC (DCRA) entered by inputting a command or the like from the outside to the AUDATA.
[ Section 32 Inteligent For details, see the protocol mentioned below.
Cryptographic Unit E (ICUSE)
[ Section 33 Secure Watchdog AUDATAS to Input/Output 4-bit parallel data I/O pin. The following information is input and output by time division.
Timer A (SWDTA) AUDATAO ¢ Command (input)
> R o Address (input)
> [] Section 35 Flash Memory * Write data (input)/Read data (output)
> [ Section 36 Flash Security * Status flag (output)

> [] section 37 RAM

‘When this pin is not connected, it is internally pulled-up.

> [ Section 38 Boundary Scan
> [] section 39 Electrical
Characteristics

[ Appendix A Package Dimensions 200x297mm <








