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2113 Functional (4) ERRSLVxxADDR . ) TN-RH8-B0195A/E -
Safety — PBGxx Error (4) ERRSLVxxADDR — PBGxx Error Address Register (4) ERRSLVxxXADDR — PBGxx error address register
Address Register ST Vxx/ . the address ; access rei i ~ ) _ . .
ERRSLVxXADDR holds the address of the illegal access rejected with the PBGxx. ERRSLVxxADDR holds the address of the illegal access rejected with the PBGxx
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
— — — — — — — — ADDRI[23:16]
Value after reset 0 0 0 0 0 | ADDR[31:16]
RW R R R R R R R R R R R R R R 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
Bit 15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
ADDR[150] Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
1 Description
Value after reset 0 0 0 0 0 ADDR[15.0] Change
RW R R R R R R R R R R R R R R
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
Table 27.97 ERRSLVxxADDR Register Contents
it Posiion BitName Fanction Table 27.97 ERRSLVxxADDR Register Contents
31to24 — Reserved. These bits are always read as 0. The write value should also be 0. Bit Position  Bit Name Function
23to0 ADDRJ[23:0] When an illegal access occurs, the access address is calculated by addition of 31to0 ADDR[31:0] Address at which an error has occurred.
FFOO0 0000y to read value of these bits.
CAUTION
ADDR[31:24] of PBG 2 to 5 are fixed to 0.
Access address is calculated by addition of FF00 00004 to read value of these
bits.
2097 Functional 27.3 Lockstep none 27.3.3 Usage Notes TN-RH8-B0183C/E -
Safety 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. Description
2 @ Insert the NOP instruction, the SYNCI instruction or the RIE instruction following the branch instruction.(It has to Change
be added by assembler language. When C language is used, it could be optimized.)
Applicable branch instructions: Bcond, BR, JARL, JMP, JR
218 Operatin Table 5.1 Selection of . . - -
P & . Table 5.1 Selection of Operating Mode Table 5.1 Selection of Operating Mode
Mode Operating Mode
Value Set in The Pin Value Set in Option Byte 0 Value Set in The Pin Value Set in Option Byte 0
MD1 | MDO | FLMODE | STMSEL1 | STM SELO | Operating Mode Startup Area Types of IF*" Remarks MD1°2 MDO FLMODE | STMSEL1 [STMSELO |Operating Mode Startup Area | Type of I/F*! Remark
0 0 0 0 0 User boot mode User area ::’isbpoos;igl_?th selgct on_'?htiﬁ debug is 0 0 0 0 0 User boot mode User area The interface can be | On-chip debug is
in option | available. f 0
0 1 User boot mode User boot area by-[e?rFor details, gee 0 1 User boot mode User boot area s:lecteld m:) OPBT2 in | available.
Section 31.10.2, the option byte area.
OPBT2 — Option For details, see
Byte 2 Register. Section 31.10.2
- - - - — OPBT2 — Optien
1 x Serial programming Boot area Writer I/F Serial programming is Byte 2 Register
made (2-line UART) available. -
1 X Serial programming | Boot area Writer I/F Serial programming is e
3 0 0 1 x x Boundary scan mode | — JTAG Boundary scan is mode preg g . availatie g ¢ Additional
available. (2-]ine UART) i Description
0 1 0 x x Serial programming Boot area Writer I/F Serial programming is 0 L X X Boundary scan o JTAG Bou_ndary scanis
mode (2-line UART) available. mode available.
0 1 1 x x Serial programming Boot area Writer I/F Serial programming is ! 0 X X Serial programming | Boot area erlter VF Serl_al programming 15
mode (3-line clock available. mode (2-line UART) available.
synchronization) 1 1 X X Serial programming | Boot area Writer I/F Serial programming is
Note: X =Don't care. mode (3ine clock available.
. . . . . . , synchronization)
Note 1. For the correspondence between the pin function and pin state in each interface, see Section 2.4.3, Pin
State. Note: X =Don't care
Note 1.  For the correspondence between the pin function and pin state in each interface, see Section 2.4.3, Pin State
Note 2. Always input low level to MD1.
2206 On—-Chip Table 34.2 1/0 Pins of ) TN-RH8-B0228A/E -
Debugging AUDR Table 30.2 /0 Pins of AUDR Table 30.2 I/0 Pins of AUDR
Unit (OCD) ; —
Pin Name /o Description Pin Name I/O Description
AUDRST Input AUDR reset input pin AUDRST Input AUDR reset input pin
Inputting L to this pin resets the AUDR -butitdeesnetinitialize the AUPISR; Inputting L to this pin resets the AUDR.
AH—BMB—R—{]ﬁﬂ—A{H}M—B—R—G{d&&&Hb&d—b&hﬁW—}: When turning on the power, set this pin to Low regardless of the use of AUDR.
When this pin is not connected, it is internally pulled-down. When this pin is not connected, it is internally pulled-down. 5 s
4 Make sure to initialize AUDR before inputting High to this pin. escription
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 30.4.4.3, Usage Notes on the AUDR Function and Section 35, Electrical
Characteristics for the number of cycles required for initialization.
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2219 On—Chip 30.4.4.3 Usage Notes i _ TN-RH8-B0228A/E -
Debugging on the AUDR 30.4.4.3 Usage Notes on the AUDR Function 30.4.4.3 Usage Notes on the AUDR Function
Unit (OCD) Function — . . i . _— ; o
¢ Do not negate the AUDSYNC pin until one cycle of AUDCK has elapsed after a command is ¢ Do not negate the AUDSYNC pin until one cycle of AUDCK has elapsed after a command 1s mput to the
input to the AUDATA pin and the Ready flag has been returned. AUDATA pin and the Ready flag has been returned.
e When uninitialized memory is accessed through the AUDR. a bus error may occur due to ECC * When umnitialized memory is accessed through the AUDR. a bus error may occur due to ECC error detection.
error detection. * Do not reset AUDR with AUDRST = L, while transferring data with AUDE { AUDSYNC =1L} The data
transfer of AUDR 1s not completed in the System Interconnect, and 1t may interfere with the data transfer of other
bus masters.
* AUDRE 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 1s shown in Figure 30 xx.
Description
5
Change
Ik can mot be accessed until the
internal reset state is released.
Power supply _ |
—_— e =I
- i |
RESET | |
: I I
i L .
“AUDRST ::-_ _:: :';T:Jgg;; :nLth-: power, q—pi Input AUDCK more than 2 cycles after releasing
| | [AUDRST, and set AUDSYNG = L.
AUDCK
| ! |
I‘ | |
AUDSYNG I"" "': :
Input AUDRST = L and AUDCK more than 5 cycles !
to nitiaize AUDR
Figure 30  Timings from power on to data transfer
2219 On—Chip 30.5 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. o
6 Unit (OCD) Debugger Addltl.on?|
Description
2274 Electrical Figure 35.6 Control - -
Characteristic [Signal Timing
s Ia
RESET / RESET /
. tMDS | tMDH "
7 tMDS tMDH MDO, p " Writing
MDO FLMODE L i Error
FLMODE
Figure 35.6  Control Signal Timing Figure 35.6  Control Signal Timing
2290 Electrical Table 35.31 AUD RAM Table 35.31 AUD RAM Monitor T|m|ng . L - -
Characteristic |Monitor Timing B . . . Table 35.31  AUD RAM Monitor Timing
s Condition: Tj = —40°C to 150°C, C, = 30 pF Conditions:  Tj=-40°C to 150°C, CL = 30 pF
Item Symbol Min. Max. Unit
AUDCK cycle time (monitor mode) tAUCKMecyc 50 — ns ltem Symbol Min. Max. Unit
AUDCK high-level width (monitor mode) tAUCKMH 0.4 x tAUCKMcyc _ ns AUDCK cycle time (monitor mode) tAUCKMeyc %0 - ns
- - AUDCK high-level width (monitor mode) tAUCKMH 0.4 x tAUCKMcyc — ns
- x P
AUDCK low-level width (monitor mode) IAUCKML 0.4 x TAUCKMcyc ns AUDCK low-level width (monitor mode) tAUCKML 0.4 x tAUCKMcyc — ns
. AUDRST setup time (monitor mode, to AUDCK 1) tAURSTMS 30 — ns “AUDRST setup time (monitor mode, to AUDCK1) tAURSTMS 30 — ns Additional
AUDRST input pulse width (monitor mode) tAURSTMW 5 x tAUCKMcyc — ns AUDRST input pulse width (monitor mode) tAURSTMW 5 x tAUCKMcyc — ns Description
Monitor data output delay time (to AUDCK 1) tAUDTMD ~ — 35 ns Monitor data output delay time (to AUDCK 1) tAUDTMD - 39 ns
) ) . Menitor data input setup time (to AUDCK tAUDTMS 15 — ns
Monitor data input setup time (to AUDCK 1) tALUDTMS 15 — ns P P ( 1)
. . - Menitor data input hold time (from AUDCK 1) tAUDTMH 5 — ns
Monitor data input hold time (from AUDCK 1) tAUDTMH 5 — ns “AUDSYNC Input setup time (to AUDCK 1) AUDSYS 15 _ ns
AUDSYNC input setup time (to AUDCK 1) tAUDSYS 15 — ns "AUDSYNC input hold time (from AUDCK 1) tAUDSYH 5 — ns
AUDSYNC input hold time (from AUDCK 1) tAUDSYH 5 — ns AUDISR setup time tAUDMDS 1 - ms
AUDISR hold time tAUDMDH 1 - ms
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2884 Electrical 39.3.12 AUD RAM none - -
Characteristic |Monitor
S —
RESET T
| tAUDMDS | tAUDMDH | »
9 I e Ly Additional
AUDATA3-C ¢ :F— Description
Figure 35.xx  Timing to reflect settings on AUDISR
10 70 Pins 2.1.2.3 Pin Data - PBDCn.PBDCn_m - PBDCn.PBDCn_m - -
Input/Output In output mode, when this bit is set to 1, the pin enters the bidirectional mode. In bidirectional In output mode, when this bit is set to 1, the pin enters the bidirectional mode. In bidirectional Writing
mode, the level of the signal on a Pn_m pin can be read from PPPn.PPRn_m. mode, the level of the signal on a Pn_m pin can be read from PPRn.PPRn_m. Error
11 250 Interrupt  |Figure 6.2 Example of - -
External Interrupt
Processing Flow \l/ ¢
N :I/N v
i Edge detection ]
gg:, %Z‘éf{%?,?r . dge detection or Edge detection
' level detection?
Level
detection Level
v detection
. . b4 A d
Interrupt processing Interrupt processing Interrupt processing Interrupt processing
b4 A4 v A 4 Writing
Afrite 1 to the .
Is the IRQn pin e . rite 1 to the Error
negated? EXINSTQIRANC bit (n: 010 7) Is the IRQn pin | IRQNC bit (n: 0 to 7)
no0to7 o clear the external negated? o Clear the external
- interrupt status n0to7 ;
interrupt status
_ v 4
Return from
Dummy-read Return from
interrupt Instruction i . : Dummy-read
[ the EXII?IJSE)TTE.;I?QnF bit interrupt Instruction the EXINTSTR.IRQnF bit
: (n:0to7)
\ 4
v
I 1 I :
12 631 RS-CAN 14.3.2 Set this register before requesting a transition to channel communication mode or channel wait mode. Set this register before requesting a transition to channel communication mode or channel halt mode. N - -
RSCANOCmCFG Writing
Error
13 688 RS-CAN 14.3.34 - -
RSCANOCFIDk 28100 CFID[28:0] Transmit/Receive FIFQ Buffer ID Data 28100 CFID[28:0] Transmit/Receive FIFO Buffer ID Data
« When CFM[1:0] value is 01g (transmit mode): e When CFM[1:0] value is 01g (transmit mode):
Set standard ID or extended ID. For standard 1D, write an 1D to bits b10 to Set standard ID or extended ID. For standard |D, write an 1D to bits b10 to
b0 and write 0 to bits b28 to b11. b0 and write 0 to bits b28 to b11.
e When CFM[1:0] value is 00g (receive mode): s When CFM[1:0] value is 00g (receive mode):
Standard ID or extended ID in the received message can be read. For Standard ID or extended ID in the received message can be read. For o
standard ID, read bits b10 to b0. Bits b28 to b11 are read as 0. standard 1D, read bits b10 to b0. Bits b28 to b11 are read as 0. ertlng
NOTE Error
To clear the CFTXIF, CFRXIF, and CFMLT flags to 0, the program must write 0
to these flags. Use a store instruction to write 0 to these flags and write 1 to the
other flags.
14 733 RS-CAN 14.3.61 At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCANOTHLSTSm register is |At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCANOTHLSTSm register is N - -
RSCANOTHLPCTRm [decremented. decremented by 1. Writing
Error
15 746 RS-CAN Figure 14.5 Figure 14.5 Transitions of Global Modes Figure 14.5 Transitions of Channel Modes N - -
Transitions of Global Writing
Modes Error
16 747 RS-CAN Table 14.88 Operation [Note 3. When the transition from channel reset mode to channel wait mode is to be made, set the RSCANOCmCFG Note 3. When the transition from channel reset mode to channel halt mode is to be made, set the RSCANOCmCFG - -
a Channel Transitions [register in channel reset mode and then shift to channel wait mode. register in channel reset mode and then shift to channel halt mode. -
to Channel Reset Writing
Mode/Channel Halt Error
Mode
17 756 RS-CAN 14.4.41 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
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18 772 RS-CAN Figure 14.20 Buffer - -
Configuration — . — .
Receive buffer 0 [ Receive buffer 0 l
Receive buffers Receive buffers
Receive bufferm = 16 + 15 Receive bufferm = 16 + 15
Receive FIFO 0 Receive FIFO 0
Receive FIFO 1 Receive FIFQ 1
Receive FIFO 2 Receive FIFO 2
Receive FIFO 3 Receive FIFO 3
- Receive FIFQ buffers - Receive FIFQ buffers
Receive FIFO 4 Receive FIFO 4
Up tg] 384 jbuffers < Receive FIFO 5 Up to| 25 |buffers < Receive FIFQ 5
P - s E=1 - Writing
Receive FIFO 6 Receive FIFO 6 Error
Receive FIFO 7 Receive FIFQ 7
Transmit/receive FIFQ 0 Transmit/receive FIFO 0
CAND < Transmit/receive FIFO 1 CAND < Transmit/receive FIFO 1
Transmit/receive FIFQ 2 Transmitireceive Transmit/receive FIFO 2 Transmitreceive
FIFO buffers FIFO buffers
[ | Transmitreceive FIFO 0 [ | Transmitreceive FIFO 0
CANmM Transmitreceive FIFO 1 CANmM < Transmit'receive FIFO 1
1 Transmit/receive FIFO 2 Transmit/receive FIFO 2
19 773 RS-CAN Figure 14.21 Buffer - -
Setting Procedure ] » Enable receive FIFO interrupts by the RFIE bit in the RSCANDRFCCm register. ] » Enable receive FIFO interrupts by the RFIE bit in the RSCANDRFCCm register.
» Enable transmit/receive FIFO transmit interrupts by the CFTXIE bit in » Enable transmit/receive FIFO transmit interrupts by the CFTXIE bit in
the RSCANDCFCCE register. the RSCANDCFCCE register.
» Enable transmit/receive FIFO receive intermupts by the CFRXIE bit in » Enable transmit/receive FIFO receive intermupts by the CFRXIE bit in
Enable interrupt of buffer to be used the RSCANDCFCCk register. N _ Enable interrupt of buffer to be used the RSCANOCFCCK register. N _
* Enable transmit abort interrupts by the TAIE bit in the RSCANDCnCTR register. * Enable transmit abort interrupts by the TAIE bit in the RSCANDCnCTR register.
+ Enable transmit complete interrupts by the TMIE bit in the RSCANDTMIECD register. * Enable transmit complete interrupts by the TMIE bit in the RSCANOTMIECH register. Writing
= Enable fransmit queue interrupts by the TXQIE bit in the RSCANOTXQCCN register. = Enable transmit queue interrupts by the TXQIE bit in the RSCANOTXQCCN register. E
» Enable transmit history interrupts by the THLIE bit in the RSCANOTHLCCn register. » Enable transmit history interrupts by the THLIE bit in the RSCANOTHLCCh register. rror
k=0to 11 ( End ) k=0to 11 ( End )
m=0to7 m=0to7
20 776 RS-CAN 14.5.2.2 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 set to receive mode or gateway mode, the corresponding message count display counter (RFMC[7:0] bits in the is set to receive mode or gateway mode, the corresponding message count display counter (RFMC[7:0] bits in the
RSCANORFSTSx register (x = 0 to 7) or CFMC[7:0] bits in the RSCANOCFSTSk register (k = 0 to 11)) is incremented. [RSCANORFSTSx register (x = 0 to 7) or CFMC[7:0] bits in the RSCANOCFSTSk register (k = 0 to 11)) is incremented —_—
by 1. riting
Error
21 792 RS-CAN 14.6 Notes * When linking transmit buffers to transmit/receive FIFO buffers or allocating transmit buffers to transmit queues, set [* When linking transmit buffers to transmit/receive FIFO buffers or allocating transmit buffers to transmit queues, set - -
the control register (RSCANOTMCp) of the corresponding transmit buffer to 00H. The status register the control register (RSCANOTMCp) of the corresponding transmit buffer to 00H. The status register
(RSCANOTMSTSp) of the corresponding transmit buffer should not be used. Flags in other status registers (registers |(RSCANOTMSTSp) of the corresponding transmit buffer should not be used. Flags in other status registers (registers
RSCANOTMTRSTSO0 to RSCANOTMTRSTS2, RSCANOTMTARSTSO0 to RSCANOTMTARSTS2, RSCANOTMTCSTSO0 to |[RSCANOTMTRSTS0, RSCANOTMTRSTS1, RSCANOTMTARSTSO0, RSCANOTMTARSTS1, RSCANOTMTCSTSO,
RSCANOTMTCSTS2, and RSCANOTMTASTSO0 to RSCANOTMTASTS2), which correspond to transmit buffers linked to |RSCANOTMTCSTS1, RSCANOTMTASTS0 and RSCANOTMTASTS1), which correspond to transmit buffers linked to Writi
transmit/receive FIFO buffers or allocated to transmit queues remain unchanged. Set the enable bit in the transmit/receive FIFO buffers or allocated to transmit queues remain unchanged. Set the enable bit in the E ring
corresponding interrupt enable register (the RSCANOTMIECO, RSCANOTMIEC1 and RSCANOTMIEC2) to 0 (transmit corresponding interrupt enable register (the RSCANOTMIECO, RSCANOTMIEC1 and RSCANOTMIEC2) to 0 (transmit rror
buffer interrupt is disabled). buffer interrupt is disabled).
22 809 OS Timer |16.2.2 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
23 1341 TSG3 Figure 19.47 Example - -
of Error Interrupt
(INTTSG3nIER) . .
Generation (PWM Comtoox MUy Comtoox MUy
Mode) Iniemal count up sigral | : Iniemal count up sigral | :
s cauner [ [e ][] [ = [e [P e e[S e [s [ [ [ ]7] s cauner [ [e ][] [ = [e [P e e[S e [s [ [ [ ]7]
Intermal TEGIA0 s=ting condiSon T 1'_I Intermal TEGIA0 s=ting condiSon T 1'_I
nk=mal TSGR0 cieanng condiSon l_l l_l nk=mal TSGR0 cieanng condiSon l_l l_l
intermal TEG3nCE sefting condition _l ; ; ¥k : 5 intermal TEG3nCE sefting condition _l ; E 1, 5 Writing
[ s B 1 [ s O 1 £
Int=mal TEE 302 clearing comdiion | I | pefing oo biorm wrw g ensowted | i F metbng ooreFiome mre peee e Int=mal TEE 302 clearing comdiion | I | pefing oo biorm wrw g ensowted | i F metbng ooreFiome mre peee e rror
| i utsnscusly, 15 Smer cuicul i ol scthad | r':'“. B ismsousy, e BTE oupas B N ectvaled | i utsnscusly, 15 Smer cuicul i ol scthad | r':'“. B ismsousy, e BTE oupas B N ectvaled
TEG3M0 pin T : : RS TEG3M0 pin T : : o~ : T T
| | | | | I i '
TEG3R02 pin T *3 TEG3R02 pin T - = = - =, . -|_!_
! o T ' 1 P L. e 1 e
MTTEG3RER Inerup ﬁ MTTEG3RER Inerup 4Iﬂ—| r i : II"1 |r i
Figure 19.47 Example of Error Interrupt (INTTSG3nlER) Generation (PWM Mode) Figure 19.47 Example of Error Interrupt (INTTSG3nlER) Generation (PWM Mode)
24 1353 TSG3 Figure 19.53 Example |TSG3nCMP1E + TSG3nDTC1 2 TSG3nCMPOE + TSG3nCMP2E TSG3nCMP1E + TSG3nDTC1 2 TSG3nCMPOE + TSG3nCMP3E - -
of Dead Time Control [(TSG3nO2 stays inactive) (TSG3n02 stays inactive) o
between TSG3nO1 TSG3nCMP2E + TSG3nDTCO 2 TSG3nCMPOE + TSG3nCMP1E TSG3nCMP3E + TSG3nDTCO 2 TSG3nCMPOE + TSG3nCMP1E Writing
and TSG3n02 (TSG3nO1 stays inactive) (TSG3nO1 stays inactive) Error
Outputs (2/2)
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25 1353 TSG3 Figure 19.53 Example [At (4), the falling edge (inactive) of the TSG3nO1 output is caused by the simultaneous active state At (4), the falling edge (inactive) of the TSG3nO1 output is caused by the simultaneous active state detected. - -
of Dead Time Control |detected and the dead time counter starts counting. After the end of the dead time counter operation, the The dead time counter starts counting after compare match with the TSG3nCMP1 register. -
between TSG3nO1 TSG3n02 output becomes active. After the end of the dead time counter operation, the TSG3n0O2 output becomes active. Writing
and TSG3n02 S
Outputs (2/2)
26 1353 TSG3 Figure 19.53 Example - -
. -_—_—----------------------- - ——————
of Dead Time Control
between TSG3nO1 S . L . . . . . .
and TSG3n02 TSEINCMPIE I o TSEINCMPIE : i i
Outputs (2/2) bt counter R E—— TSEINCMPIE : A | i :
! | TSGInCMP2E S—— i P 1y |
E— e MWEE | A“Ts@3nCMPIE e CME , | ! b i ' TSG3nCMP | TSG3nCMP3E
SG3n : SGINCMPYEI =< | TSG3nCMP2E— SGInCMP2E— P TSG3nCMP2E | Lo 3an .
: ||| TSGancMPdE | o Lo ! I 1 TSGancwpaE!
T5G3n01 pin _! ! i : i ; !—!_H_i_ 756301 pin L I Writing
TSG3n02 pin i L ! | — : : !—E_ Is63n02pin L b | Error
: ! : : ! H : : : | | | : |
NTTSGInIER intormupt — E' : .E t':| ; 5 !_I o : INTTSG3nIER interrupt i i i ; ! .
TSG3nDTCA - ! TSGInDTCO >
[ {4) TSG3nDTC1 TSG3nDTC1
Figure 19.53 Example of Dead Time Control between TSG3n01 and TSG3n02 Figure 19.53 Example of Dead Time Control between TSG3n01 and TSG3n02
Qutputs (2/2) Qutputs (2/2)
27 1760 EMU2 Table 24.73 - -
EMU2nCTRINMD Bit Position Bit Name Function Bit Position Bit Name Function
Register Contents 15to8 — These bits are read as 0. The write value should be 0. 15to8 — These bits are read as 0. The write value should be 0.
7,6 INSTCTR[1:0] Selects the activation timing of input IP*'. 7,6 INSTCTR[1:0] Selects the activation timing of input IP*'.
0 0: On completion of all A/D conversion (scan of the AJD converter scan 0 0: On completion of all A/D conversion (scan of the AJD converter scan
group 4 ended) group 4 ended)
0 1: On completion of A/D conversion of CHO (conversion of the A/D 0 1: On completion of A/D conversion of CHO (conversion of the A/D
converter virtual channel 0 completed) converter virtual channel 0 completed)
1 0: On completion of A/D conversion of CH1 (conversion of the A/D 1 0: On completion of A/D conversion of CH1 (conversion of the A/D
converter virtual channel 1 completed) converter virtual channel 1 completed)
1 1: On completion of A/D conversion of CH2 (conversion of the A/D 1 1: On completion of A/D conversion of CH2 (conversion of the A/D
converter virtual channel 2 completed) converter virtual channel 2 completed)
bto 3 CMUVWI2:0] Selects the object of current measurement when the CMES bit is setto 1. bto 3 CMUVWI2:0] Selects the object of current measurement when the CMES bit is setto 1. "
0 0 0:Measures currents of 3 phases (U, V, and W) 0 0 0:Measures currents of 3 phases (U, V, and W) Writing
0 0 1:Measures currents of 2 phases (V and W) 0 0 1:Measures currents of 2 phases (V and W) Error
0 1 0:Measures currents of 2 phases (U and W) 0 1 0:Measures currents of 2 phases (U and W)
0 1 1 Measures currents of 2 phases (U and V) 10 0 Measures currents of 2 phases (U and V)
The other settings are prohibited. The other settings are prohibited.
2 CMES Selects the object of current measurement. 2 CMES Selects the object of current measurement.
0: 2 phases (V and W) 0: 2 phases (V and W)
1: Object selected by the CMUVWI[2:0] bits 1: Object selected by the CMUVWI[2:0] bits
1 — This bit is read as 0. The write value should be 0. 1 — This bit is read as 0. The write value should be 0.
0 FREGIN Selects electrical angle to be used for input IP. 0 FREGIN Selects electrical angle to be used for input IP.
0: Uses User-set value 0: Uses User-set value
1: Uses electrical angle and resclver angle generated by angle generation IP 1: Uses electrical angle and resclver angle generated by angle generation IP
28 1762 EMU2 24.3.42 Value after reset: 0000, Value after reset: 0800, - -
EMU2nADDOFSmk Writing
Error
29 1892 RDC2 25.3.7 RDC2nMNTC — - -
RDC2n Monitor Pin
Setting Register (n = 25.3.7 RDC2nMNTC — RDC2n Monitor Pin Setting Register (n = 0, 1
0, 1) o gReg ( 1) 25.3.7 RDC2nMNTC — RDC2n Monitor Pin Setting Register (n = 0, 1)
Access: Readable/writable in 16-bit units. Access:  Readablelwritable in 16-bit units
Address: <RDC2n_base> + 001Ay Address: <RDC2n_base> + 001Ay
Value After Reset:  00x0y Value After Reset:  00x0y
Bt 15 14 13 12 M 10 9 8 7 6 5 4 3 2 1 0 Bt 15 W W 12 v w0 ¢ 8 7 6 5 4 3 2 1 0
— — — |mnTC| — — — — — — — — — — —
— | — | —|Mnc| — | — | — | — | = | — | —| =] = =1]-1 -
Value afterreset 0 0 0 0 0 0 0 0 — — — 0 0 0 0 0
Value afterreset 0 0 0 0 0 0 0 0 — — — 0 0 0 0 0 RW R R R RW R R R R R R R R R R R R .
RW R R R RW R R R R R R R R R R R R Writing
Table 2523 RDC2nMNTC Register Contents Error
Table 25.23 RDC2nMNTC Register Contents Bit Position Bit Name Function
15t0 13 Reserved These bits are read as 0. The write value should be 0.
Bit Position Bit Name Function - -
12 MNTC Moniter Pin Control
151013 Reserved These bits are read as 0. The write value should be 0. 0: Leaves RDC2nSINMNT and RDC2nCOSMNT pins open.
1: Qutputs from RDC2nSINMNT and RDC2nCOSMNT pins.
12 MNTC Moniter Pin Control
0: Leaves RDC2nSINMNT and RDC2nCOSMNT pins open. 11to8 Reserved These hits are read as 0. The write value should be 0.
1: Outputs from RDC2nSINMNT and RDC2nCOSMNT pins. 7toh Reserved The read value is undefined. The write value should be 0.
11to0 Reserved These bits are read as 0. The write value should be 0. 4 to0 Reserved These bits are read as 0. The write value should be 0.
30 1892 RDC2 25.3.7 RDC2nMNTC |Value after reset: 00x0y Value after reset: 00X0y - -
Writing
Error

RH850/C1x User's Manual:Hardware Rev.1.60 Errata



RENESAS TECHNICAL UPDATE TN-RH8-B0245B/E Date: Nov. 24, 2020

[Disclose and use limit document] 6/7
No. PDF page Section Chapter title Error Correct Change Notice situation Note
(Rev.1.60) (Chart title) reason
31 1892 RDC2 Table 25.23 . . - -
RDC2nMNTC Register| 1able 25.23  RDC2nMNTC Register Contents Table 25.23 RDC2nMNTC Register Contents
Content
ontents Bit Position Bit Name Function Bit Position Bit Name Function
151013 Reserved These bits are read as 0. The write value should be 0. 15t0 13 Reserved These bits are read as 0. The write value should be 0.
12 MNTC Monitor Pin Control 12 MNTC Monitor Pin Control
0: Leaves RDC2nSINMNT and RDC2nCOSMNT pins open. 0: Leaves RDC2nSINMNT and RDC2nCOSMNT pins open. -
1: Outputs from RDC2nSINMNT and RDC2nCOSMNT pins. 1. Qutputs from RDC2nSINMNT and RDC2nCOSMNT pins Writing
E
Mto0 Reserved These bits are read as 0. The write value should be 0. 11108 Reserved These bits are read as 0. The write value should be 0. rror
7to5 Reserved The read value is undefined. The write value should be 0.
4to0 Reserved These bits are read as 0. The write value should be 0.
32 1928 RDC2 Figure 25.12 RDC2 Note: n =0, 1 Note: n =0, 1 - -
Initial Operation Flow |Note 1. See Figure 25.13, Register Initial Setting Flow. Note2: If the angle cannot be tracked when the R/D unit is started, apply a ki reset after the amplitude of
Note 2. For BIST test time, see Section 35.5.1, RDC Conversion Performance. RDC2nSINMNT or RDC2nCOSMNT rises to at least 1 V p—p and the amplitude of RDC2nRSO rises to at least 200 mV
Note 3. For BIST recovery time, see Section 35.5.1, RDC Conversion Performance. p—p. .
Note 4. For the settling time, see Section 35.5.1, RDC Conversion Performance. Note 1. See Figure 25.13, Register Initial Setting Flow. \I/EVrltmg
Note 2. For BIST test time, see Section 35.5.1, RDC Conversion Performance. rror
Note 3. For BIST recovery time, see Section 35.5.1, RDC Conversion Performance.
Note 4. For the settling time, see Section 35.5.1, RDC Conversion Performance.
33 1930 RDC2 25.6.1 Resolver Signal |(1) RH = {(RVDD - VCOM) / (22.0 x 10"} -RIN, where VCOM = RVDD/2[V] (1) RH = {(+VEXT - VCOM) / (22.0 x 10°°)} -RIN, where VCOM = RVDD/2[V] - - -
Input (Differential Writing
Input) Circuit Error
34 2005 ADCC Table 26.49 Notes on : _ _ _ _ - -
Setting Registers ADCCNTHCR When setting the registers shown in the left column, write these registers after they ADCCnTHCR When setting the registers shown in the left column, write these registers after they
(2/2) ADCCnTHACR have been read. ADCCnTHACR have been read.
ADCCnTHBCR If this procedure is not followed, the written register value may not be properly ADCCnTHBCR 5 T : = w— I - | :
ADCCNnTHER reflected. resuting in malfunction. ADCCRTHER procedure, the written register value may not be correctly reflected in operations.
ADCCnTHGSR ADCCnTHGSR Additional
ADCCnSGCRx ADCCnSGCRx Description
ADCCnSGVCSPx ADCCnSGYCSPx
ADCCnSGVCEPx ADCCnSGYCEPx
35 2007 ADCC Table 26.52 A/D - -
(F3°“V9|r5'°” Influential |  Table 26.52  A/D Conversion Influential Formula Table 26.52 A/D Conversion Influential Formuld of C1M (R7F701271EAFP #x+0) and C1H (R7F701270EABG #x0) |
ormua Item Symbol Reference Unit Item Symbol Reference Unit
Signal source impedance Re Depends on user board ka Signal source impedance Re Depends on user board kQ
Conversion cycle of T&H circuit 12 ms Conversion cycle of T&H circuit T2 ms
AnVREFH voltage (n=0, 1) Vavrefh v AnVREFH voltage (n = 0, 1) Vavrefh v
Parasitic capacitance of the last stage of channel C1 10 pF Parasitic capacitance of the last stage of channel C1 10 pF
multiplexer multiplexer
| AnVCC voltage /2 — measured pin voltage | (n =0, 1) V3 Depends on user board v | AnVCC voltage /2 — measured pin voltage | (n =0, 1) V3 Depends on user board N
Writing
Table 26.XX A/D Conversion Influential Formula of C1M (R7F701271EAFP #:+4) and C1H (R7F701270EABG-C #x+4) Error
Item Symbol Reference Unit
Signal source impedance Re Depends on user board kQ
Conversion cycle of T&H circuit T2 ms
AnVREFH voltage (n=0, 1) Vavrefh v
Parasitic capacitance of the last stage of channel C1 2 pF
multiplexer
| AnVCC voltage /2 — measured pin voltage | (n =0, 1) V3 Depends on user board v
36 2157 ECM Table 28.8 List of - -
Error Sources and 6 RAM Local RAM (CPU1, CPU2) 2-bit 6 RAM Local RAM (CPU1, CPU2) 2-bit
Safety Processing ECC error and local RAM (CPU1) ECC error and local RAM (CPU1,
(1/2) address party error*> LCPLI?) address parity error*?
T Local REAM (CPU1, CPU2) 1-bit 7 Local RAM (CPU1, CPU2) 1-bit Writing
ECC error and local RAM (CPU1) ECC error and local RAM (CPU1, Error
parity bit error> LPLZ) parity bit error*?
37 2159 ECM Table 28.9 Merging of - -
Error Sources 6 RAM Local RAM (CPU1, CPU2): 2-bit ECC error 2-bit ECC errors !Iocal RAM for GF’L_Hi CF’U2; and 6 RAM Local RAM (CPU1, CPUZ2). 2-bit ECC error 2-bit ECC errors and address parity errors of local
Local RAM ECPU‘I 5 Address parity error address parity errors are merged. Local RAM (CPU1.CPU2): Address parity error RAM for CPU1._CPUZ2 are merged.
7 Local RAM (CPU1, CF’UEB_: 1-bit ECC error 1-bit ECC errors slocal RAM for CPU1 CF’UZE and 7 Local RAM (CPU1, CPUZ2). 1-bit ECC error 1-bit ECC errors and address parity errors of local
Local RAM (CPU1): Parity bit error parity bit errors are merged. Local RAM (CPU1, CPUZ). Parity bit error BAM for CPUM_CPLI2 are merged. Writi
Error
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38 2242 Flash Memory |31.11 Notes (7) Items prohibited during programming and erasure (7) Items prohibited during programming and erasure/blank checking N - -
Do not perform the following operations during programming and erasure. Do not perform the following operations during programming, erasure and blank checking. Writing
Error

39 2294 Electrical |Table 35.35 RDC - -
Characteristic |Conversion

S Performance BIST determination time*® Angle conversion BIST (angle determination — — 10 ms BIST determination time*® Angle conversion BIST (angle determination — — 10 ms
threshold is within +8 LSB) threshold is within 16 LSB

Resolver signal emor detection B — — 15 ms Resolver signal ermor detection B — — 15 ms Writing
Resolver signal cut off detection BIST — — 1 ms Resolver signal cut off detection BIST — — 1 ms Error
Conversion ermor BIST — — 10 ms Conversion ermor BIST — — 10 ms

End of the list
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				No.		PDF page
(Rev.1.60)		Section		Chapter title
(Chart title)		Error		Correct		Change reason		Notice situation		Note

				1		2113		Functional Safety		(4) ERRSLVxxADDR — PBGxx Error Address Register						DescriptionChange		TN-RH8-B0195A/E		-

				2		2097		Functional Safety		27.3 Lockstep		none		27.3.3 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 NOP instruction, 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, BR, JARL, JMP, JR		Description Change		TN-RH8-B0183C/E		-

				3		218		Operating Mode		Table 5.1 Selection of Operating Mode						Additional
Description		-		-

				4		2206		On-Chip Debugging Unit (OCD)		Table 34.2 I/O Pins of AUDR						DescriptionChange		TN-RH8-B0228A/E		-

				5		2219		On-Chip Debugging Unit (OCD)		30.4.4.3 Usage Notes on the AUDR Function						DescriptionChange		TN-RH8-B0228A/E		-



				6		2219		On-Chip Debugging Unit (OCD)		30.5 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		-		-

				7		2274		Electrical Characteristics		Figure 35.6 Control Signal Timing						Writing Error		-		-

				8		2290		Electrical Characteristics		Table 35.31 AUD RAM Monitor Timing						Additional
Description		-		-

				9		2884		Electrical Characteristics		39.3.12 AUD RAM Monitor		none				Additional
Description		-		-

				10		70		Pins		2.1.2.3 Pin Data Input/Output		 PBDCn.PBDCn_m
    In output mode, when this bit is set to 1, the pin enters the bidirectional mode. In bidirectional
    mode, the level of the signal on a Pn_m pin can be read from PPPn.PPRn_m.		 PBDCn.PBDCn_m
    In output mode, when this bit is set to 1, the pin enters the bidirectional mode. In bidirectional
    mode, the level of the signal on a Pn_m pin can be read from PPRn.PPRn_m.		Writing Error		-		-

				11		250		Interrupt		Figure 6.2 Example of External Interrupt Processing Flow						Writing Error		-		-

				12		631		RS-CAN		14.3.2 RSCAN0CmCFG		Set this register before requesting a transition to channel communication mode or channel wait mode.		Set this register before requesting a transition to channel communication mode or channel halt mode.		Writing Error		-		-

				13		688		RS-CAN		14.3.34 RSCAN0CFIDk						Writing Error		-		-

				14		733		RS-CAN		14.3.61 RSCAN0THLPCTRm		At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCAN0THLSTSm register is decremented.		At this time, the THLMC[4:0] (transmit history buffer unread data counter) value in the RSCAN0THLSTSm register is decremented by 1.		Writing Error		-		-

				15		746		RS-CAN		Figure 14.5 Transitions of Global Modes
		Figure 14.5 Transitions of Global Modes
		Figure 14.5 Transitions of Channel Modes
		Writing Error		-		-

				16		747		RS-CAN		Table 14.88 Operation a Channel Transitions to Channel Reset Mode/Channel Halt Mode		Note 3. When the transition from channel reset mode to channel wait mode is to be made, set the RSCAN0CmCFG register in channel reset mode and then shift to channel wait mode.		Note 3. When the transition from channel reset mode to channel halt mode is to be made, set the RSCAN0CmCFG register in channel reset mode and then shift to channel halt mode.		Writing Error		-		-

				17		756		RS-CAN		14.4.4.1 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		-		-

				18		772		RS-CAN		Figure 14.20 Buffer Configuration						Writing Error		-		-

				19		773		RS-CAN		Figure 14.21 Buffer Setting Procedure						Writing Error		-		-

				20		776		RS-CAN		14.5.2.2 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 RSCAN0RFSTSx register (x = 0 to 7) or CFMC[7:0] bits in the RSCAN0CFSTSk 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 RSCAN0RFSTSx register (x = 0 to 7) or CFMC[7:0] bits in the RSCAN0CFSTSk register (k = 0 to 11)) is incremented by 1.		Writing Error		-		-

				21		792		RS-CAN		14.6 Notes		 When linking transmit buffers to transmit/receive FIFO buffers or allocating transmit buffers to transmit queues, set the control register (RSCAN0TMCp) of the corresponding transmit buffer to 00H. The status register (RSCAN0TMSTSp) of the corresponding transmit buffer should not be used. Flags in other status registers (registers RSCAN0TMTRSTS0 to RSCAN0TMTRSTS2, RSCAN0TMTARSTS0 to RSCAN0TMTARSTS2, RSCAN0TMTCSTS0 to RSCAN0TMTCSTS2, and RSCAN0TMTASTS0 to RSCAN0TMTASTS2), which correspond to transmit buffers linked to transmit/receive FIFO buffers or allocated to transmit queues remain unchanged. Set the enable bit in the corresponding interrupt enable register (the RSCAN0TMIEC0, RSCAN0TMIEC1 and RSCAN0TMIEC2) to 0 (transmit buffer interrupt is disabled).		 When linking transmit buffers to transmit/receive FIFO buffers or allocating transmit buffers to transmit queues, set the control register (RSCAN0TMCp) of the corresponding transmit buffer to 00H. The status register (RSCAN0TMSTSp) of the corresponding transmit buffer should not be used. Flags in other status registers (registers RSCAN0TMTRSTS0, RSCAN0TMTRSTS1, RSCAN0TMTARSTS0, RSCAN0TMTARSTS1, RSCAN0TMTCSTS0, RSCAN0TMTCSTS1, RSCAN0TMTASTS0 and RSCAN0TMTASTS1), which correspond to transmit buffers linked to transmit/receive FIFO buffers or allocated to transmit queues remain unchanged. Set the enable bit in the corresponding interrupt enable register (the RSCAN0TMIEC0, RSCAN0TMIEC1 and RSCAN0TMIEC2) to 0 (transmit buffer interrupt is disabled).		Writing Error		-		-

				22		809		OS Timer		16.2.2 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		-		-

				23		1341		TSG3		Figure 19.47 Example of Error Interrupt (INTTSG3nIER) Generation (PWM Mode)						Writing Error		-		-

				24		1353		TSG3		Figure 19.53 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		-		-

				25		1353		TSG3		Figure 19.53 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		-		-

				26		1353		TSG3		Figure 19.53 Example of Dead Time Control between TSG3nO1 and TSG3nO2
Outputs (2/2)						Writing Error		-		-

				27		1760		EMU2		Table 24.73 EMU2nCTRINMD Register Contents						Writing Error		-		-

				28		1762		EMU2		24.3.42 EMU2nADDOFSmk		Value after reset: 0000H		Value after reset: 0800H		Writing Error		-		-

				29		1892		RDC2		25.3.7 RDC2nMNTC — RDC2n Monitor Pin Setting Register (n = 0, 1)						Writing Error		-		-

				30		1892		RDC2		25.3.7 RDC2nMNTC		Value after reset: 00x0H		Value after reset: 00X0H		Writing Error		-		-

				31		1892		RDC2		Table 25.23 RDC2nMNTC Register Contents						Writing Error		-		-

				32		1928		RDC2		Figure 25.12 RDC2 Initial Operation Flow		Note: n = 0, 1
Note 1. See Figure 25.13, Register Initial Setting Flow.
Note 2. For BIST test time, see Section 35.5.1, RDC Conversion Performance.
Note 3. For BIST recovery time, see Section 35.5.1, RDC Conversion Performance.
Note 4. For the settling time, see Section 35.5.1, RDC Conversion Performance.		Note: n = 0, 1
Note2: If the angle cannot be tracked when the R/D unit is started, apply a ki reset after the amplitude of RDC2nSINMNT or RDC2nCOSMNT rises to at least 1 V p-p and the amplitude of RDC2nRSO rises to at least 200 mV p-p.
Note 1. See Figure 25.13, Register Initial Setting Flow.
Note 2. For BIST test time, see Section 35.5.1, RDC Conversion Performance.
Note 3. For BIST recovery time, see Section 35.5.1, RDC Conversion Performance.
Note 4. For the settling time, see Section 35.5.1, RDC Conversion Performance.		Writing Error		-		-

				33		1930		RDC2		25.6.1 Resolver Signal Input (Differential Input) Circuit		(1) RH ≈ {(RVDD – VCOM) / (22.0 × 10-6)} –RIN, where VCOM = RVDD/2[V]		(1) RH ≈ {(+VEXT – VCOM) / (22.0 × 10-6)} –RIN, where VCOM = RVDD/2[V]		Writing Error		-		-

				34		2005		ADCC		Table 26.49 Notes on Setting Registers (2/2)						Additional
Description		-		-

				35		2007		ADCC		Table 26.52 A/D Conversion Influential Formula						Writing Error		-		-

				36		2157		ECM		Table 28.8 List of Error Sources and Safety Processing (1/2)						Writing Error		-		-

				37		2159		ECM		Table 28.9 Merging of Error Sources						Writing Error		-		-

				38		2242		Flash Memory		31.11 Notes		(7) Items prohibited during programming and erasure
     Do not perform the following operations during programming and erasure.		(7) Items prohibited during programming and erasure/blank checking
     Do not perform the following operations during programming, erasure and blank checking.		Writing Error		-		-

				39		2294		Electrical Characteristics		Table 35.35 RDC Conversion Performance						Writing Error		-		-

				End of the list
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5.2  Operating Mode

Notice

This LST has multiple operating modes, which can be selected with the three pins (MD1. MDO. and
FLMODE) and the setting of STMSEL1/STMSELO in option byte 0. For the procedures to set
STMSEL1/STMSELO. see Section 31, Flash Memory. Table 5.1 shows the list of the operating

Notes for CMOS devices

How to Use This Manual

Description of Registers modes.
Table of Contents 5 .
Table 5.1 Selection of Operating Mode
> [ section 1 Overview = —
Value Setin The Pin | Value Setin Option Byte 0
> [ Section 2 Pins MD1 | MDO | FLMODE | STMSEL1 | STMSELO | Operating Mode Startup Area | Types of UF*! Remarks.
> [ Section 3 CPU System o Jo o 0 0 User boot mode User area Itis possible to select | On-chip debug is
UF by OPBT2in option | available.
> Section 4 Address Space 0 1 User boot mode. Userbootarea | byte.For details, see
Section 31.10.2,
> Section 5 Operating Mode 'OPBT2 — Option
Byte 2 Register.
> [ Section 6 Interrupt 1 - Serial programming | Boot area Writer IFF ‘Serial programming is.
> [ Section 7 DMA Controller mode (ine UART) avallable.
o Jo |1 x B Boundary scan mode | — JTAG Boundary scan is
> [ Section 8 Resets available.
> [ Section 9 Power Supply Circuit [ 1 [ B B ‘Serial programming | Boot area Writer IF ‘Serial programming is
mode (2-ine UART) available.
> [ Section 10 Clock Controller 0 1 1 x x ‘Serial programming | Boot area Writer IIF ‘Serial programming is
. ) mode (3-fine clock available.
> [ Section 11 Clocked Serial Interface Synchronization)
H (CSIH)

Note: X =Don't care.

Note 1. For the correspondence between the pin function and pin state in each interface, see Section 2.4.3, Pin
State.

Section 12 Serial Communication
Interface 3 (SCI3)

Section 13 LIN Master Interface
RUN2)

Section 14 CAN Interface
(RS-CAN)

Section 15 Window Watchdog
Timer A (WDTA)

Section 16 OS Timer (OSTM)

5.21 User Boot Mode

After release from the reset state, instruction fetch is carried out from the user boot area or the user
area.

Section 17 Timer Array Unit D
(TAUD)

Section 18 Timer Array Unit J
[y v

522 Serial Programming Mode

0 D00 30 0 0 30 D oDooooooooooooooo

After release from the reset state, the LSI boots up from the on-chip boot program and starts connection
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=] [ ERR Error Detection Flag

0: No error
1: An error occurred

@ , [ section 20 Timer Option Module

(TAPA)
>R (S::;Z? [2ijisneqpariemiBuricy (4) ERRSLVxxADDR — PBGxx Error Address Register
> [ Section 22 Encoder Timer (ENCA) ERRSLVxXXADDR holds the address of the illegal access rejected with the PBGxx.

> [ Section 23 Peripheral
Interconnection (PIC)

> [] Section 24 Enhanced Motor
Control Unit (EMU2)

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 7 16

> [] Section 25 R/D Converter RDC2) - - - - — — — — AADDR[23:16]
> R section 26 A/D Converter (ADCC) Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
~ [ Section 27 Functional Safety RW R R R R R R R R R R R R R R R
[ 27.1 overview
> | 272 EcCand DG Bt 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
4
> [ 273 Lockstep ADDRI[15:0]

~ [ 27.4 Memory Protection
5 [ 2741 Overiew Value afterreset 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

> [] 27.42 GRG (Global RAM
Guard)

v [ 2743p86 Table 27.97 ERRSLVxxADDR Register Contents

[ 27.43.1 List of Registers.

n Bit Name Function
[ 27.43.2 Details of

Registers
> [ 275 Multi-Input Signature
Generator (MISG)

> [ 276 Clock Monitors

- Reserved. These bits are always read as 0. The write value should also be 0.

ADDR[23:0] ‘When an illegal access occurs, the access address is calculated by addition of
FF00 0000y to read value of these bits.

R 27781sT
R 278Ecm
> R Secton 25 rorContrl Mocule RO1UH0414EJ0160 Rev.1.60 RENESAS Page 2113 of 2373

May 31, 2018

> [] Section 29 Data CRC (DCRA)

> [ Section 30 On-Chip Debugging

Linit 1O0CM
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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 rejected with the PBGxx

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 R R R R R R R R R R R R R R R R

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 R R R R R R R R R R R R R R

Table 27.97 ERRSLVxxADDR Register Contents

Bit Position  Bit Name Function
31to0 ADDR([31:0] Address at which an error has occurred.
CAUTION

ADDR[31:24] of PBG 2 to 5 are fixed to 0.
Access address is calculated by addition of FF00 00004 to read value of these
bits.
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3442 1/OPins
Table 30.2 lists the I/O pins of the AUDR.

Table 30.2 1/0 Pins of AUDR

Pin Name 110 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 regardless 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.

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 30.4.4.3, Usage Notes on the AUDR Function and Section 35, Electrical
Characteristics for the number of cycles required for initialization.

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.
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RHB50/C1M-A Section 34 On-Chip Debugging Unit (OCD)

30.4.4 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 retumned.

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

R (AUDSY
d it may interfere with

DR with AUDRST =L.

Do not reset ‘hile transferring data with AUD The data

transfer of AUDR is not completed in the System Intercons ansfer of other

‘bus masters

 AUDR can not transfer data when being in external or internal reset state.

* Donotassert AUDSYNC pin fora

ninimum of 2 AUDCK cycles after AUDR reset release with Al

 The tim

from power on to data transfer is shown in Figure 30.xx

T can ot be sccessed untl the
intemsl roset sato is released.

Power supply
1 - >
—_— 1 ]
RESET | | }
i f ' :
U | [V tamng o e power
AUORST™ | —AUDReR L ! [t AUDGK more tran Z cyeles s reiasig

'AUDRST, and sot AUDSYAG
- ; I £/
AUDCK

AUDSYNG

T

xx  Timings from power on to data transfer

34443  Enabling and Disabling RAM Monitoring and Security Function

‘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 (\UDREN and AUDRSECEN)
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25.3.7 RDC2nMNTC — RDC2n Monitor Pin Setting Register (n =0, 1)

Access:  Readable/writable in 16-bit units.
Address: <RDC2n_base> + 001Ay
Value After Reset:  00x0y

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 — — — 0 0 0 0 0
R R R R

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

Bit

Value after reset

Table 25.23 RDC2nMNTC Register Contents

Bit Position Bit Name Function
151013 Reserved These bits are read as 0. The write value should be 0.
12 MNTC Monitor Pin Control

0: Leaves RDC2nSINMNT and RDC2nCOSMNT pins open.
utputs from RDC2nSINMNT and RDC2nCOSMNT pins.

11to0 Reserved These bits are read as 0. The write value should be 0.
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25.3.7 RDC2nMNTC — RDC2n Monitor Pin Setting Register (n =0, 1)

Access:  Readable/writable in 16-bit units.
Address: <RDC2n_base> + 001Ay
Value After Reset:  00x0y

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 — — — 0 0 0 0 0
R R R R R

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

Bit

Value after reset

Table 25.23 RDC2nMNTC Register Contents

Bit Position Bit Name Function
151013 Reserved These bits are read as 0. The write value should be 0.
12 MNTC Monitor Pin Control

0: Leaves RDC2nSINMNT and RDC2nCOSMNT pins open.
1: Outputs from RDC2nSINMNT and RDC2nCOSMNT pins.

11to8 Reserved These bits are read as 0. The write value should be 0.

7to5 Reserved The read value is undefined. The write value should be 0.

4 to0 Reserved These bits are read as 0. The write value should be 0.
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> [ Section 12 Serial Communication i RH850/C1x Section 14 CAN Interface (RS-CAN)

@ Interface 3 (SCI3)

> [] Section 13 LIN Master Interface
(RUN2)

~ [ Section 14 CAN Interface

(RS-CAN), ( Start )
> [ 14.1 Features of RHB50/C1x
RS-CAN
14.2 Overvi Set recaive buffer . e
>R rview (the RSCANGRIN regiter) ‘et the number ofreceive buffers (00 64) by the NRXWB[7.0] bis.
> [1 143 Registers T
+ Select receive intemupt requestting by the RFIGCV[21] bis.
v [ 144 Function e ypufer + Selectan ntemupt source by the RFIM bt
(the register) + Sethe number of FIFO buffr stages by the RFDCI2.0] bis.
[ 14.4.1 Interrupt Sources |
« Setthe number of transmit bufer to be inked by the CFTMLIZ0] b
> [1 1442 CAN Modes ) « Selectan nteval timer count source by the CFITR and CFITSS bits.
‘Set transmitireceive FIFO bufier * Selecta mode by the CFM[1 0 bis.
14.4.3 Reception Functior RSCANOCFCCK register + Select receive nlermupt request timing by the CFIGCV2] bis.
>R/ W (e R [P et s e
5 [ 1444 Transmisson ‘ + Setthe number of FIFO buffe stages by the CFDCT20] bis.
Functions
R 1445 Gateway Function Settransmit queue. « Selectanintemupt source by the TXQIM biL
(the RSCANOTXQCCn register) + Sethe number of ransmit queue stages by the TXQDCIE)] bits.
> [ 14.46 Test Function I
2 ‘Settransmit history buffer « Selecta message transmit source buffe type by the THLDTE bt
> [ 145 RS-CAN Setting Procedure (the RSCANOTHLCCh register) + Selectan ntemupt sourc by he THLIM b
[ 146 Notes I
+ Enable receive FIFO intermupts by the RFIE bitin the RSCANORFCC regster
+ Enable transmitreceive FIFO transmit nterupt by the CFTXE bitn
> [ Section 15 Window Watchdog the RSCANOCFCCK register. b’
T\ + Enable transmitreceive FIFO receive intemupts by the CFRYE bitin
AR5 Enable interrupt of buffer to be used |  the RSCANOCFCCK register.
b ] exriBEsTr (D  Erel v conpdte g by TUI b o RSCANOTHIE G egter.
> [] Section 17 Timer Array Unit D « Enable transmit queue inferrupts by the TXQIE btn the RSCANOTXQCCN register.
s 2y + Enable ransmit history intemupts by the THLIE bt in the RSCANOTHLCCR regiter.
> [ Section 18 Timer Array Unit J
(TAU))
> [] Section 19 Motor Control Timer
TSG3) - "
> [ Section 20 Timer Option Module Figure 14.21 Buffer Setting Procedure
(TAPA)
> [] Section 21 Timer Pattern Buffer
(TPBA)

[ Section 22 Encoder Timer (ENCA)

> [ Section 23 Peripheral v
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Messages can be read from the RSCANORMIDg, RSCANORMPTR(, RSCANORMDEOq. and
RSCANORMDF1q registers. If the next message has been received before the current message is read
from the receive buffer, the message is overwritten. Figure 14.22 shows the receive buffer reading
procedure.

o @ x
B- B

> [] Section 12 Serial Communication
9 Interface 3 (SC13)

> [] Section 13 LIN Master Interface
(RUN2)

~ [ Section 14 CAN Interface
(RS-CAN)

> [ 14.1 Features of RHB50/C1x
RS-CAN

> [ 142 Overview

7as a new message been received?
(Isthe RMNSq flag in
> [ 143 Registers the RSCANORMNDy register 1

~ [ 14.4 Function

[ 14.4.1 Interrupt Sources
Set the RMNSq flag in the RSCANORMNDY register to 0.
I
Read a message from the RSCANORMIDg,

RSCANORMPTRq, RSCANORMDF0q and
RSCANORMDF 1q registers.

> [ 14.42 CAN Modes

> [] 14.43 Reception Function

> [ 1444 Transmis
Functions

[ 14.45 Gateway Function

Are all RMNSq flags in

> [ 14.46 Test Function the RSCANORMNDY register 07

> [] 14.5 RS-CAN Setting Procedure

[ 146 Notes

[ Section 15 Window Watchdog
Timer A (WDTA)

[ Section 16 OS Timer (OSTM)

Figure 14.22 Receive Buffer Reading Procedure

[ Section 17 Timer Array Unit D
(TAUD)

[ Section 18 Timer Array Unit J
(TAU))

[ Section 19 Motor Control Timer
(TSG3)

[ Section 20 Timer Option Module
(TAPA)

[ Section 21 Timer Pattern Buffer
PBA)

[ Section 22 Encoder Timer (ENCA)

> [ Section 23 Peripheral v
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[ Notice
[ Notes for CMOS devices
[ How to Use This Manual
[ Description of Registers
[ Teble of Contents.
> [] section 1 Overview
> [] section 2 Pins
> [ Section 3 CPU System
> [ Section 4 Address Space
> [ Section 5 Operating Mode
> [ Section 6 Interrupt
> [] section 7 DMA Controller
> [] Section 8 Resets
> [ Section 9 Power Supply Circuit
> [] Section 10 Clock Controller

> [] Section 11 Clocked Serial Interface
H (CSIH)

> [] Section 12 Serial Communication
Interface 3 (SC13)

> [] Section 13 LIN Master Interface
RLIN2)

> [] Section 14 CAN Interface
(RS-CAN)

> [ Section 15 Window Watchdog
Timer A (WDTA)

> [] Section 16 OS Timer (OSTM)
> [ Section 17 Timer Array Unit D
(TAUD)

> [ Section 18 Timer Array Unit J
(TAUJ)

> [] section 19 Motor Control Timer
(TSG3)

wom RN ® QKRB E R T f O

25.3.7 RDC2nMNTC — RDC2n Monitor Pin Setting Register (n =0, 1)

Access:  Readable/writable in 16-bit units.
Address: <RDC2n_base> + 001Ay
Value After Reset:  00x0y

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
Value afterreset 0 0 o 0 0 o 0 0 — — — o 0 0 o 0
RW R R R RW R R R R R R R R R R R R

Bit

Table 25.23 RDC2nMNTC Register Contents

Bit Position Bit Name Function
15t0 13 Reserved These bits are read as 0. The write value should be 0.
12 MNTC Monitor Pin Control

0: Leaves RDC2nSINMNT and RDC2nCOSMNT pins open.
1: Outputs from RDC2nSINMNT and RDC2nCOSMNT pins.

1Mto0 Reserved These bits are read as 0. The write value should be 0.

25.3.8 RDC2nDATSTR — RDC2n Data Storage Register (n =10, 1)

Access:  Readable in 16-bit units.
Address: <RDC2n_base> + 001CH
Value After Reset:  XXXXy

oJ4.

>






image19.png

NoSecurity-r01uh0414ej0160-rh850cix.pdf - Adobe Acrobat Reader DC
TV (E) RE(E) BRV) 9FIW) ALIH)

=L

]

R
@

vl XE BHE ® 0O
[#-0) - X

B B

A cover

[ Notice

[ Notes for CMOS devices
[ How to Use This Manual
[ Description of Registers
[ Teble of Contents.
> [] section 1 Overview
> [] section 2 Pins
> [ Section 3 CPU System
> [ Section 4 Address Space
> [ Section 5 Operating Mode
> [ Section 6 Interrupt
> [] section 7 DMA Controller
> [] Section 8 Resets
> [ Section 9 Power Supply Circuit
> [] Section 10 Clock Controller

> [] Section 11 Clocked Serial Interface
H (CSIH)

> [] Section 12 Serial Communication
Interface 3 (SC13)

> [] Section 13 LIN Master Interface
RLIN2)

> [] Section 14 CAN Interface
(RS-CAN)

> [ Section 15 Window Watchdog
Timer A (WDTA)

> [] Section 16 OS Timer (OSTM)
> [ Section 17 Timer Array Unit D
(TAUD)

> [ Section 18 Timer Array Unit J
(TAUJ)

> [] section 19 Motor Control Timer
(TSG3)

wom RN ® QKRB E R T % O

Address: <RDC2n_base> + 0030y
Value After Reset: 0000y

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
------ - e o
Value afterreset 0 0 o 0 0 o 0 0 o 0 0 o 0 0 o 0
RW RW R R R R R R R R R R R RW RW RW RW

Bit

Table 25.31 RDC2nBISTC Register Contents

Bit Position Bit Name Function
15 BEXE BIST Execution
0: Stops BIST.
1: Enables BIST execution.
14t09 Reserved These bits are read as 0. The write value should be 0.
8 BSTF BIST

Indicates the BIST execution status.
0: BIST is stopped.
1: BIST is in execution.

Tto4 BRLT[3:0] BIST Result Storage
BIST execution result is stored.
See Table 25.32.

3t00 BCON[3:0] BIST Setting

Select BIST to be executed. See Table 25.32. Do not set values other than
those in the table.

BEXE Bit

Starts BIST when the BEXE bit is set to 1 and the BCON[3:0] bits are set to other than 0000g.
Stops BIST when either the BEXE bit is set to 0 or BCON[3:0] bits are set to 0000g.
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RH850/C1M-A Section 5 Operating Mode
Note 3.
Table 5.1 Selection of Operating Mode
Value Set in The Pin Value Set in Option Byte 0
MDO FLMODE [STMSEL1 | STMSELO | Operating Mode | Startup Area | Type of I/F*! Remark
0 0 0 0 User bootmode | User area The interface can be | On-chip debug is
o p User bootmode | User boot area | Selected by OPBT2 in | available.

the option byte area.
For details, see
Section 31.10.2
OPBT2 — Option
Byte 2 Register

1 x Serial programming | Boot area Witer IUF Serial programming is
mode (2-ine UART) available

0 1 x x Boundary scan — JTAG Boundary scan is
mode available

1 0 x x Serial programming | Boot area Witer IUF Serial programming is
mode (2-ine UART) available

1 1 x x Serial programming | Boot area Witer IUF Serial programming is
mode (3-line clock available

synchronization)

Note: X =Don't care
Note 1. For the correspondence between the pin function and pin state in each interface, see Section 2.4.3, Pin State

Note2.  Always input low level to M

521 User Boot Mode

After release from the reset state, instruction fetch is carried out from the user boot area or the user area.

522 Serial Programming Mode

After release from the reset state, the LSI boots up from the on-chip boot program and starts connection in the specified
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[ Notice

[ Notes for CMOS devices
[ How to Use This Manual
[ Description of Registers
[ Teble of Contents.
> [] section 1 Overview
> [] section 2 Pins
> [ Section 3 CPU System
> [ Section 4 Address Space
> [ Section 5 Operating Mode
> [ Section 6 Interrupt
> [] section 7 DMA Controller
> [] Section 8 Resets
> [ Section 9 Power Supply Circuit
> [] Section 10 Clock Controller

> [] Section 11 Clocked Serial Interface
H (CSIH)

> [] Section 12 Serial Communication
Interface 3 (SC13)

> [] Section 13 LIN Master Interface
RLIN2)

> [] Section 14 CAN Interface
(RS-CAN)

> [ Section 15 Window Watchdog
Timer A (WDTA)

> [] Section 16 OS Timer (OSTM)
> [ Section 17 Timer Array Unit D
(TAUD)

> [ Section 18 Timer Array Unit J
(TAUJ)

> [] section 19 Motor Control Timer
(TSG3) v

1885 /2373

o
m

YO @R B@ER T

1dRIE 20.1Z RULZNUGOEL KEYISTEr CONENTS (1/Z)

2 O

Bit Position Bit Name Function

15, 14 KVMS[1:0] Kv Gain Method Select
0 0: 12-level AGC method
0 1:7-level AGC method

1 0: 2-level AGC method

1 1: Fixed Kv method
13,12 KPSI[1:0] Kp Gain Select?

0 0:x1

0 1:x0.25

1 05

1 1:x2
11to8 LKVSI[3:0] Low Kv Gain Select

Set the gain in the lower Kv side when the fixed Kv method or 2-level AGC
method is selected.
0 0:x1
1: % 0.0625
0:x0.125
1:%0.25
0:x05
1
2
x4
x8
x 16
x 32
x84
1 0 0:x128
Settings other than above are prohibited.

Ocooo-==2a20000
- 200=2=200==200

1:
0:
1:
0:
1:

42 aaas000O0OO0OOO

Tto4 HKVS[3:0] High Kv Gain Select?
Set the gain in the higher Kv side when the fixed Kv method or 2-level AGC
method is selected.
0 0 0 0:x32

0 0 0 1:x0.0625
0 0 1 0:x0.125
0 0 1 1:x025
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[ Notice

[ Notes for CMOS devices
[ How to Use This Manual
[ Description of Registers
[ Teble of Contents.
> [] section 1 Overview
> [] section 2 Pins
> [ Section 3 CPU System
> [ Section 4 Address Space
> [ Section 5 Operating Mode
> [ Section 6 Interrupt
> [] section 7 DMA Controller
> [] Section 8 Resets
> [ Section 9 Power Supply Circuit
> [] Section 10 Clock Controller

> [] Section 11 Clocked Serial Interface
H (CSIH)

> [] Section 12 Serial Communication
Interface 3 (SC13)

> [] Section 13 LIN Master Interface
RLIN2)

> [] Section 14 CAN Interface
(RS-CAN)

> [ Section 15 Window Watchdog
Timer A (WDTA)

> [] Section 16 OS Timer (OSTM)
> [ Section 17 Timer Array Unit D
(TAUD)

> [ Section 18 Timer Array Unit J
(TAUJ)

> [] section 19 Motor Control Timer
(TSG3)

1901 /2373

o
m

B @ &

noo |

=)
v

2 O

MPUL SallT RESISIENTE Value SeIett |
Selects the input gain resistance value. See Table 25.38.
0: A value set by IRSC[3:0] or tuned at shipment
1: Input gain resistance automatic adjusted value

13

EXOS

Excitation Output Amplitude Select
Selects excitation output amplitude that is output from the excitation amplitude

automatic adjustment circuit.
0: A value set by EXOC[1:0] bit
1: Excitation amplitude automatic adjusted value

12

Reserved

This bit is read as 0. The write value should be 0.

"

EAATSP

Amplitude Automatic Adjustment Stop
Stops excitation amplitude adjustment by amplitude automatic adjustment
circuit.
0: Performs automatic adjustment of input gain resistance value and excitation
output amplitude.
1: Stops automatic adjustment of input gain resistance value and excitation
output amplitude.

10to 8

Reserved

These bits are read as 0. The write value should be 0.

7.8

EXOC[1:0]

Excitation Output Value Setting

Sets an excitation output value with the EXOS bit being 0.
0 0: Excitation output value TYP -40%

X( n output value TYP -20%

1 xcitation output value TYP +0%

1 1: Excitation output value TYP +20%

Reserved

The read value is undefined. The write value should be 0.

IRSSO

Input Gain Resistance Select 0
Selects input gain resistance value in combination with the IRSS1 bit.
See Table 25.38.
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[ Notice
[ Notes for CMOS devices
[ How to Use This Manual
[ Description of Registers
[ Teble of Contents.
> [] section 1 Overview
> [] section 2 Pins
> [ Section 3 CPU System
> [ Section 4 Address Space
> [ Section 5 Operating Mode
> [ Section 6 Interrupt
> [] section 7 DMA Controller
> [] Section 8 Resets
> [ Section 9 Power Supply Circuit
> [] Section 10 Clock Controller

> [] Section 11 Clocked Serial Interface
H (CSIH)

> [] Section 12 Serial Communication
Interface 3 (SC13)

> [] Section 13 LIN Master Interface
RLIN2)

> [] Section 14 CAN Interface
(RS-CAN)

> [ Section 15 Window Watchdog
Timer A (WDTA)

> [] Section 16 OS Timer (OSTM)
> [ Section 17 Timer Array Unit D
(TAUD)

> [ Section 18 Timer Array Unit J
(TAUJ)

> [] section 19 Motor Control Timer
(TSG3)

BE ® 0

mwoen BN M QR BB R P b ©

RH850/C1x Section 25 R/D Converter (RDC2)

25.3.18 RDC2nLPGAIN — RDC2n Loop Gain Setting Register (n =0, 1)

Access:  Readable/writable in 16-bit units.

Address: <RDC2n_base> + 0038y

Value After Reset: 0000y

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
-------- e -----
Value afterreset 0 0 o 0 0 o 0 0 o 0 0 o 0 0 o 0
RW R R R R R R R R

Bit

RW RW RW R R R R R

Table 25.35 RDC2nLPGAIN Register Contents

Bit Position Bit Name Function

15t0 8 Reserved These bits are read as 0. The write value should be 0.
7to5 LPGS[2:0] Loop Gain Select*!
By setting the BWCS bit in the RDC2nCON register to 1, the LPGS[2:0] bits are
enabled and the Pl compensator can be set using the LPGS[2:0] bits. See
Table 25.36.
4t00 Reserved These bits are read as 0. The write value should be 0.
Note 1. It is recommended to set the LPGS[2:0] bits to 1115.
Table 25.36 Pl Compensator Settings Using LPGS[2:0]

LPGS[2:0]
BWCSBit b7 |b6 |b5

Pl Compensator Settings

Bandwidth
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BE- B Bt 15 14 13 12 1109 8 7 3 5 4 3 2 1 0

. ~ CFID[15:0]
@ Notice Value after reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
s RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

How to Use This Manual

Table 14.47 RSCANOCFIDK Register Contents
Description of Registers

This register is writable only when the CFM[1:0] value in the RSCANOCFCCK register is Olg

Section 16 OS Tir (OST™M)
o e (transmit mode). This register is readable only when the CEM1:0] value is 00g (receive mode). This

Section 17 Timer Array Unit D

R Bit Position Bit Name Function
[ Teble of Contents. —
31 CFIDE TransmitReceive FIFO Buffer IDE
> [] section 1 Overview 0: Standard ID
1: Extended ID
> [] section 2 Pins
30 CFRTR TransmitReceive FIFO Buffer RTR
> [ Section 3 CPU System 0: Data frame
1: Remote fram:
> [ Section 4 Address Space o ©
) ) 29 THLEN Transmit History Data Store Enable
> [ Section 5 Operating Mode This bit s valid only when the CFM[1:0] value is 01 (transmit mode).
> [ Section 6 Iterrupt 0: Transmit history data is not stored in the buffer.
1: Transmit history data is stored in the buffer.
> [ section 7 DMA Controller 28100 CFID[28:0] Transmit/Receive FIFO Buffer ID Data
> [ Section 8 Resets « When CFM[1:0] value is 01 (transmit mode):
. . Set standard ID or extended ID. For standard ID, write an ID to bits b10 to
> [ Section 9 Power Supply Circuit b0 and write 0 to bits b28 to b11
> [] Section 10 Clock Controller « When CFM[1:0] value is 00 (receive mode):
. ) Standard ID or extended ID in the received message can be read. For
>R m’}‘ﬂ“ ClockedSenalinieriace standard ID, read bits b10 to b0. Bits b28 to b1 are read as 0.
NOTE
> [] Section 12 Serial Communication
Interface 3 (SCI3) To clearthe CFTXIF, CFRXIF, and CFMLT flags to 0, the program must write 0
5 [ Section 13 LIN Master Interface 1o these flags. Use a store instruction to write 0 to these flags and write 1 to the
RUN2) other flags.
> [] Section 14 CAN Interface
(RS-CAN)
> [ Section 15 Window Watchdog
Timer A (WDTA)

(TAUD)

> [ Section 18 Timer Array Unit J
(TAU))

5 [ Coor D@ T RO1UHO0414EJ0160 Rev.1.60 RENESAS Page 688 of 2373
(TSG3) v May 31, 2018
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Figure 14.20 shows the buffer configuration. Figure 14.21 shows the buffer setting procedure.

]

@
=

R Cover B — —_—
@ Receive buffer 0
[ Notice T
: [ Receive buffers
[ Notes for CMOS devices [Receive buffer m = 16 + 15
[ How to Use This Manual Receive FIFO 0
[ Description of Registers Receive FIFO 1
[ Table of Contents Recelve FIFO 2
Receive FIFO 3
> [] section 1 Overview Receive FIFO buffers
Receive FIFO 4
> ] Emmaies Up to 364 buters. 4 Recene FIFG 5
> [] section 3 CPU system Receive FIFO 6
> [ Section 4 Address Space Receive FIFO 7
> [ Section 5 Operating Mode Transmitreceive FIFO 0
5 [ Section 6 Interupt caNo < [ Transmivreceive FIFO 1
Transmitreceive FIFO 2
> [ Section 7 DMA Controller {, Transmitreceive
B FIFO buffers
> [] Section 8 Resets
Transmitireceive FIFO 0
> [ section 9 Power Supply Circuit CANm Transmitreceive FIFO 1
> [ Section 10 Clock Controller Transmitreceive FIFO 2
> [] Section 11 Clocked Serial Interface ( Transmit buffer 0
H (CSIH)
> [] Section 12 Serial Communication CANO
Interface 3 (SCI3) .
- Transmit buffer 15
Section 13 LIN Master Interface
>R e 64 butters fixed - Transmit bufters
> [ Section 14 CAN Interface Transmit buffer 0
(RS-CAN)
> [ Section 15 Window Watchdog CANm 4
Timer A (WDTA) m=0to3 — -
> [ Section 16 OS Timer (OSTM) Transmit buffer 15
> [ Section 17 Timer Array Unit D
@) Note: Receive buffers, receive FIFO buffers, transmitireceive FIFO buffers, and transmit buffers are
>RA m;n 18 Timer Array Unit J located in succession.
> [] section 19 Motor Control Timer

(TSG3) v Figure 14.20 Buffer Configuration
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Figure 19.47 Example of Error Interrupt (INTTSG3nIER) Generation (PWM Mode)
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Figure 19.53 Example of Dead Time Control between TSG3n0O1 and TSG3n02

Outputs (2/2)
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> [] Section 19 Motor Control Timer A
@ (TSG3)

> [ Section 20 Timer Option Module
(TAPA)

> [] Section 21 Timer Pattern Buffer
PeA)

> [] Section 22 Encoder Timer (ENCA)

]

> [ Section 23 Peripheral
Interconnection (PIC)

> [] Section 24 Enhanced Motor
Control Unit (EMU2)

> [] section 25 R/D Converter (RDC2)
> [] section 26 A/D Converter (ADCC)
> [ Section 27 Functional Safety

> [] Section 28 Error Control Module
(ECM)
> [] Section 29 Data CRC (DCRA)
~ [ section 30 On-Chip Debugging
Unit (OCD)
[ 30.1 Debug Function

[ 30.2 Trace Control Function
[ 303 Peripheral Break Control

~ [ 30.4 AUD-RAM Monitor
(AUDR)

[ 30.4.1 Overview
R 30421/0 Pins

> [] 30.43 Description of
Registers

> [] 30.4.4 RAM Monitoring

[ 305 Cautions on Using

BRE OO =R MDA R T

M ®

RHBOUIL 1X Secton sU UN-Unip Uebugging unit (UL
3042 1/OPins
Table 30.2 lists the /O pins of the AUDR.
Table 30.2 /O Pins of AUDR
PinName 10 Description
AUDRST Input 'AUDR reset input pin
Inputting L to this pin resets the AUDR, but it does not initialize the AUDISR,
AUDMBR and AUDMBRC (described below).
When this pin is not connected, itis internally pulled-down
AUDCK Input Extenal 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.
AUDSYNG  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.
When this pin is not connected, it is internally pulled-up.
CAUTION
This pin should not be negated (to a high level) until the ready state is entered by
inputting a command or the like from the outside to the AUDATA. For details, see
the protocol mentioned below.
AUDATA3to  Input/Output  4-bit parallel data I/O pin. The following information is input and output by time
AAUDATAD division.

« Command (input)
« Address (input)
 Write data (input)/Read data (output)
« Status flag (output)
When this pin is not connected, it is internally pulled-up.
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9 > [ Section 20 Timer Option Module
(TAPA)
> [] Section 21 Timer Pattern Buffer
(TPBA) y y "
3 [ Section 22 Encoder Timer (ENCA) Figure 26.31 A/D Conversion Influential Formula
> [ Section 23 Peripheral
Interconnection (PIC) Table 26.52  A/D Conversion Influential Formula
> [] Section 24 Enhanced Motor —
Control Unit (EMU2) ftem Symbol _ Reference Unit
> [ Section 25 R/D Converter RDC2) Signal source impedance Re Depends onuserboard kO
~ [ Section 26 A/D Converter (ADCC) Conversion cycle of T&H circult T2 ms
AnVREFH voltage (n =0, 1) Vavrefh v
> [] 26.1 Features of RHB50/C1x
ADCC Parasitic capacitance of the last stage of channel c1 10 oF
> [ 262 Overview multiplexer
> W 263 Regster | AnVCC voltage /2 — measured pin voltage | (n=0, 1) V3 Depends on userboard ~ V
> [ 26.4 Function
> [ 265 Procedure Therefore, settings should be made in consideration of the following.
R 2:\";?;‘:‘:;‘:: a‘:’y" (1) Use of simultaneous track-and-hold affects the applicable pins listed in Table 26.53.
> [1 267 Notes Table 26.53 Pin Combination Affecting Conversion Accuracy and T&H Circuit
> Section 27 Functional Safety
R T&H Circuits which Affect ‘I,""‘Iﬁ"‘.
> [ Section 28 Error Control Module Conversion Accuracy
(ECM) Unit Name | (Unit Signal Name) Pins to be Affected C1H cim
> [ Section 29 Data CRC (DCRA) ADCCO T&H circuit 0 (AN030) AANOOO/RDC20SINMNT v v
> [ Section 30 On-Chip Debugging T&H circuit 1 (AN031) AN0O1 v —
unt oo T&H circuit 2 (AN032) AN002 v
> [ Section 31 Flash Memory ¢ ) -

T&H circuit 3 (AN033) 'AND03/RDC20COSMNT V N
> [ Section 32 Flash Security —

T&H circuit 4 (AN022) ANO10 v —
> R section 33 RAM T&H circuit 5 (AN023) ANOTT 7 —
> [ Section 34 Boundary Scan ADCC1 T&H circuit 0 (AN130) AN100 v N
> [] Section 35 Electrical T&H circuit 1 (AN131) AN101 v v

Cheracteristics T&H circuit 2 (AN132) ANT02 v v
[ Appendix Package Dimensions v —
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o &R
Contral Unit EWIU2) = Table 35.33  Parameters of C1M (R7F701271EAFP #::0) and C1H (R7TF701270EABG #::0)
@ | > R section 25 R/D Converter (RDC2) Ttem Symbol _ Reference Unit
> [ Section 26 A/D Converter (ADCC) Common capacitance of the final stage of channel multiplexer (ADCCO)  CIN1 16 PF
> [ Section 27 Functional Safety Common capacitance of the final stage of channel multiplexer (ADCC1)  CIN1 2 oF
> [ Section 28 Error Control Module Common capacitance of the final state of the ampliier and T&H control  CIN2 10 oF
(ECM) circuit
> [ Section 29 Data CRC (DCRA) Exteral capacitor on analog input pin Ce Dependson  pF
- - user board
> [ Section 30 On-Chip Debugging Signal source impedance Re kQ
Unit (OCD) Conversion cycle of conversion pins. T ms.
> [ section 31 Flash Mermory AnVREFH voltage (n = 0, 1) Vavrefh v
> [ section 32 Flash Security Potential difference between V1 and V2 V21 5 v
> [ Section 33 RAM Offset voltage of amplifier and T&H control circuit Vvfaerr 50 mv
> [ Section 34 Boundary Scan Parasitic capacitance of the last stage of channel multiplexer ct 10 oF
v [ Section 35 Electrical |AnVCC voltage /2 — measured pin voltage (V2)| va Dependson V.
Characteristics user board
[ 35.1 Absolute Maximum
Ratings. Table 35.34 Parameters of C1M (R7F701271EAFP #xx4) and C1H (R7F701270EABG-C #:4)

> [] 352 DC Characteristics

Item Symbol  Reference  Unit
35.3 AC Characteristic
>R ractensics ‘Common capacitance of the final stage of channel multiplexer (ADCC0) _ CIN1 16 oF
[ 354 /D Converter Common capacitance of the final stage of channel multiplexer (ADCC1)  CIN1 2 oF
Characteristics
3 [ 355 R Converter Common capacitance of the final state of the amplifier and T&H control  CIN2 10 oF
Characteristics circuit
[ 356 Code Flash Characteristcs Extemal capacitor on analog input pin Ce Dependson  pF
. - user board
[ 357 Data Flash Characteristics Signal source impedance Re kQ
> [] 358 Thermal Characteristics Conversion cycle of conversion pins m me
AnVREFH voltage (n = 0, 1) Vavieth v
[ Appendix Package Dimensions
Potential difference between V1 and V2 V2V 5 v
« [ REVISION HISTORY —
Offset voltage of amplifier and T&H control circuit Vvfaerr 50 mv
R re0 Parasitic capacitance of the last stage of channel multiplexer c1 2 oF
R Colophon JAnVCC voltage /2 — measured pin voltage (V2)| V3 Depends on v
[ Address L user board
ress List

[ Back Cover
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Timer A WDTA) - RH850/C1x Section 26 A/D Converter (ADCC)

@ | > R Section 16 OS Timer (OSTM)

> [] Section 17 Timer Array Unit D Table 26.49 Notes on Setting Registers (2/2)

(TAUD) Registers Check Steps.
>R m‘]’)" By Ui ADCCNSGCRx.SCANMD 1. When the scan group select (ADCCnTHACR SGS[1-0] bits) of T&H group A is
bit, ADIE bit specified to SGx, the hold trigger enable (ADCCNTHACR.HLDTE bit) of T&H group
> [ Section 19 Motor Control Timer ADCCnSGMCYCRx AisO.
T563) ADCCnULLMSRx 2. When the scan group select (ADCCnTHBCR SGS[1:0] bits) of T&H group Bis.
> [ Section 20 Timer Option Module ADCCnSGVCSPx specified to SGx, the hold trigger enable (ADCCNTHBCR. HLDTE bit) of T&H group
(TAPA) ADCCnSGVCEPx BisO.
§ 3. The scan group synchronization start enable (ADCCnSGCRx ADSTARTE bit) of
>R (S:;‘B‘Z;‘ B T (e SGx is 0 and the trigger mode (ADCCnSGCRx.TRGMD bit) of SGx s 0.
” 4. The scan group status (ADCCnSGSRx SGACT bit) of SGx is 0 (before starting scan
> [] section 22 Encoder Timer (ENCA) groups).
> [ Section 23 Peripheral ADCCnTHCR When setting the registers shown in the left column, write these registers after they
Interconnection (PIC) ADCCnTHACR have been read.
5 [ Section 24 Enhanced Motor ADCCnTHBCR Ifthis procedure is not followed, the written register value may not be properly
Control Unit (EMU2) ADCCnTHER reflected, resuting in malfunction.

. ADCCNTHGSR

> [ Section 25 R/D Converter (RDC2) W SGORx
> [ Section 26 A/D Converter (ADCC) ADCCnSGVCSPx
ADCCNSGVCEPxX

> [ Section 27 Functional Safety
> [] Section 28 Error Control Module
(ECM)

> [ section 29 Data CRC (DCRA) 26.7.2  Notes during Injection Current Application

> [ Section 30 On-Chip Debugging
Unit (OCD)

> [ Section 31 Flash Memory

While injection current is being applied. When A/D conversion using the simultancous track and hold
function is executed. the A/D conversion accuracy can be affected.

> [ Section 32 Flash Security In order to avoid affecting the A/D conversion accuracy by injection current, follow the contents below

> [] section 33 RAM for the setting.

> [ Section 34 Boundary Scan CAUTION

> [] section 35 Electrical
Characteristics

When the voltage applied to a pin exceeds the supplied voltage or fall below the

[ Appendix Package Dimensions ground voltage, the current is being injected.

~ [ REVISION HISTORY

R 160

M Calanhon

(1) When using the simultancous track and hold function. you must not apply the injection current to
“Pins in which injection current affects the conversion accuracy”™ shown in Table 26.50.
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select (ADCCnTHACR SGS[1:0] bits and ADCCnTHBCR.SGS[1:0] bits) of T&H groups
Aand B is 0 (before starting scan groups).

3. The ADCCnTHER.THKE bit of all T&H is 0 (all T&H are stopped).

AADCCRTHACR HLDCTE bit, 1. The hold trigger enable (ADCCnTHACR HLDTE bit and ADCCnTHBCR HLDTE bit) of
SGS[1:0] bit T&H groups Aand B is 0

ADCCNTHBCRHLDCTE bit, | 2. The scan group synchronization start enable (ADCCnSGCRx ADSTARTE bit) of all scan
SGS[1:0] bit groups 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 ADCCTHER.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 Aand B is 0

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

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

ADCCRULLMSRx 3. The scan group synchronization start enable (ADCCnSGCRx ADSTARTE bit) of SGx is
ADCCNSGVCSPx 04and the trigger mode (ADCCnSGCRx. TRGMD bit) of SGx s 0
ADCCRSGVCEPX 4. The scan group status (ADCCnSGSRx.SGACT bit) of SGx is 0 (before starting scan
3 groups).
AADCCNTHCR When setting the registers shown in the left column, write these registers after they
ADCCTHACR have been read.
ADCCRTHBCR If writing to the register shown at the left occurs continuously without following this
ADCCNTHER procedure, the written register value may not be correctly reflected in operations
ADCCTHGSR
ADCCRSGCRx
ADCCnSGVCSPx
ADCCnSGVCEPx
RO1UHO0647EJ0320 Rev.3.20 RENESAS Page 80 of 0000

Oct 31,2018
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@ Table 28.8  List of Error Sources and Safety Processing (1/2)
[ERN=N Non- FELevel ERRORO Delay
R B ErrorFlag Maskable —maskable  Internal ~ UT Timer
Timer A (WDTA) No.  Module Error Source. Set Interrupt  Interrupt  Reset  Output  Start
@ > R Section 16 OS Timer (OSTM) 0 WDTA WDTA error2 v N v A+ N N
> [ Section 17 Timer Array Unit D 1 =) — — — — — —
(TAUD)
> [ Section 18 Timer Array Unit J 2 Sz — — — — — —
() 3 Reserved = = = = = =
> [ Section 19 Motor Control Timer 4 Lock step Lock step compare error*® v ] ] ] ] v
[SG3)
@ B D B 5 MISG MISG compare error*3 v v v v N v
> [ Section 20 Timer Option Module
(TAPA) 6 RAM Local RAM (CPU1, CPU2) 2-bit N N N N v
> I st 2t Tt e ECC erorandloca M CPUT)
> [ Section 22 Encoder Timer (ENCA) 7 Local RAM (CPU1, CPU2) 1-bit N N N N N
ECC error and local RAM (CPU1)
> [] Section 23 Peripheral parity bit error*3
Interconnection (PIC) ™
8 Global RAM 2-bit ECC erorand V. N N N N N
> [] Section 24 Enhanced Motor ‘address parity error*®
Control Unit (EMU2) - T 7 7 7 7 7
> [ Section 25 R/D Converter (RDC2) ° 1obit ECC error”
B 10 Peripheral RAM (RS-CAN, CSIH, N N N N v
> [ Section 26 A/D Converter (ADCC) DTS) 2-bit ECC error3
> [ Section 27 Functional Safety 1 Peripheral RAM (Rsﬁm, CSIH, N N N N N
> [] Section 28 Error Control Module DTS) 1-bit ECC erro
(ECM) 12 Code flash  Code flash 2-bit ECC errorand V. v v v N V
i 3
> [ Section 29 Data CRC (DCRA) address parity error*
- 3
5 [ Section 30 On-Chip Debugging 13 Code flash 1-bit ECC error* N N N N N N
Unit (OCD) 14 Instruction  Instruction cache data (CPU1, v N N N N v
3
> ] Section 31 Flash Memory cache. CPU2) 2-bit ECC error*
> [1 Section 32 Flash Security 15 mﬂ":g‘g ‘::‘;59’“1' v v v v v v
> [ section 33 RAM 16 Instruction cache tag (CPU1, v N N N N v
3
> [1 Section 34 Boundary Scan CPU2) 2-bit ECC eror
y 5 17 Instruction cache CPU1, v N N N N v
> [] Section 35 Electrical CPUD) 1t GG ':r?o(',g
Characteristics
[ Appendix Package Dimensions 18 Dataflash  Data flash 5 v v v v v v
2-bit ECC error*
~ [ REVISION HISTORY 0 Data flash 7 7 7 7 7 7
R 160 1-bit ECC error®
20 PEG eror*?, N v v v N N

M Calanhon
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> [ Section 16 OS Timer (OSTM)

> [ Section 17 Timer Array Unit D

> [ Section 18 Timer Array Unit J

> [] section 19 Motor Control Timer

> [ Section 20 Timer Option Module
> [ Section 21 Timer Pattern Buffer

> [] section 22 Encoder Timer (ENCA)
> [ Section 23 Peripheral

> [] Section 24 Enhanced Motor

> [] Section 25 R/D Converter RDC2)
> [] section 26 A/D Converter (ADCC)
> [ Section 27 Functional Safety

> [] Section 28 Error Control Module

> [] Section 29 Data CRC (DCRA)

> [ Section 30 On-Chip Debugging

> [ Section 31 Flash Memory
> [ Section 32 Flash Security
> [] section 33 RAM

> [ Section 34 Boundary Scan
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Table 28.9  Merging of Error Sources

Error

Source

No.  Module Error Source Note

0 WDTA WDTA error (WDTAO, WDTA1) Errors of WDTAO and WDTAT are merged.

In the initial state, generation of an internal reset is
allowed.

6 RAM Local RAM (CPU1, CPU2): 2-bit ECC eror 2bit ECC errors (local RAM for CPU1, CPU2) and

Local RAM (CPU1): Address parity error ‘address parity errors are merged.
7 Local RAM (CPU1, CPU2)): 1-bit ECC error 1-bit ECC errors (local RAM for CPU1, CPU2) and
Local RAM (CPU1): Parity bit error parity bit errors are merged.

8 Global RAM: 2-bit ECC error and address parity error  2-bit ECC errors and address parity errors when
global RAM s accessed from each master are
merged.

9 Global RAM: 1-bit ECC error 1-bit ECC errors when global RAM is accessed from
each master are merged.

10 Peripheral RAM (CAN, CSIH, DTS): 2-bit ECC error  2-bit ECC errors of RAM for peripheral circuits are
merged.

) Peripheral RAM (CAN, CSIH, DTS): 1-bit ECC error 1-bit ECC errors of RAM for peripheral circuits are
merged.

12 Codeflash  Code flash 2-bit ECC error 2bit ECC errors when code flash is accessed from

Code flash address parity error each master are merged.

13 Code flash 1-bit ECC error 1-bit ECC errors when code flash is accessed from
each master are merged.

14 Instruction  Instruction cache data (CPU1, CPU2): 2-bit ECC 2bit ECC errors of PE1, PE2 cache data array are

cache error merged.

15 Instruction cache data (CPU1, CPU2): 1-bit ECC. 1-bit ECC errors of PE1, PE2 cache data array are

error merged.

16 Instruction cache tag (CPU1, CPU2): 2-bit ECC error  2-bit ECC errors of PE1, PE2 cache tag array are
merged.

17 Instruction cache tag (CPU1, CPU2): 1-bit ECC error 1-bit ECC errors of PE1, PE2 cache tag array are
merged.

20 PE guard PEG error PEG errors of CPU1 and CPU2 are merged.

(PEG)

21 Global RAM  GRG error GRG errors of CPU1, CPU2, and DMA are merged.

guard (GRG)

22 PBG PBG error PBG errors for each peripheral circuit are merged.

25 Dataparity  Data parity error Data parity errors of each access path are merged.

37 ADCC AD parity error AD parity errors of ADCCO, 1 are merged

a1 DMA DTS RAM Data ECC SEC-DED 2-bitand 1-bit ECC errors of DTS RAM are merged.

x
o4
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Bit Position

Bit Name

Function

15108

These bits are read as 0. The write value should be 0.

7.6

INSTCTR[1:0]

Selects the activation timing of input IP*1
0 0: On completion of all A/D conversion (scan of the AID converter scan
group 4 ended)
0 1:On completion of AID conversion of CHO (conversion of the AID

converter virtual channel 0 completed)
1 0: On completion of AID conversion of CH1 (conversion of the AD

converter virtual channel 1 completed)
1 1: On completion of AID conversion of CH2 (conversion of the AD

converter virtual channel 2 completed)

5103

CMUVW[2:0]

‘Selects the object of current measurement when the CMES bitis setto 1
00 Measures currents of 3 phases (U, V, and W)

0 1: Measures currents of 2 phases (V and W)

1 0: Measures currents of 2 phases (U and W)

1 1: Measures currents of 2 phases (U and V)

‘The other settings are prohibited.

el
0
0
0
0

CMES

‘Selects the object of current measurement
0:2 phases (V and W)
1: Object selected by the CMUVW[2:] bits

This it is read as 0. The write value should be 0.

FREGIN

Selects electrical angle to be used for input IP.
0: Uses User-set value
1: Uses electrical angle and resolver angle generated by angle generation IP
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Table 30.17 Read Data Format

Bit Name Function

Output read data

Description
The required number of bits depends on the setting of the SIZ[1:0] bits in
CMD1 (for details, see Table 30.16)

D63 to DO

30.4.4.3 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.

30.4.4.4 Enabling and Disabling RAM Monitoring
Enabling or disabling of the AUDR can be specified by option byte (AUDREN).

AUDREN: Enable Bit of the AUDR
For setting of option byte. see Section 31, Flash Memory.
NOTE

The AUDR is disabled in serial programming mode regardless of this setting.

30.5 Cautions on Using On-Chip Debugger

(1) Treatment of Devices Used for Debugging

Do not install a device that was used for debugging on a mass-produced product, because the flash

‘memory was rewritten during system debugging and thus the number of write/erase count of flash
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35.3.13 AUD RAM Monitor

Table 35.31 AUD RAM Monitor Timing
Condition: Tj = —40°C to 150°C, C,_= 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
AAUDCK low-level width (monitor mode) tAUCKML 0.4 x tAUCKMcyc — ns
AUDRST setup time (monitor mode, to AUDCK 1) tAURSTMS 30 — ns
AUDRST inputpulse width (monitor mode) tAURSTMW 5 x tAUCKMcyc — 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 (to AUDCK 1) tAUDSYS 15 — ns
AUDSYNC input hold time (from AUDCK 1) tAUDSYH 5 — ns
HAUCKMH 1AUCKMcye | tAUCKML
AUDCK 1
(Input)
AUDTMD

AUDATA3

to AUDATAD

(Output)

AUDTMS AUDTMH

AUDATA3

to AUDATAD

(Input)

AUDSYMS)| tAUDSYMH

oJ4.

>
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39.3.13 AUD RAM Monitor
Table 35.31  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

AUDRST setup time (monitor mode, to AUDCK?1) tAURSTMS 30 — ns

AUDRST input pulse width (monitor mode) tAURSTMW 5 x tAUCKMcyc — ns

4 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 (to AUDCK 1) tAUDSYS 15 — ns

AUDSYNC input hold time (from AUDCK 1) tAUDSYH 5 — ns
AUDISR setup time tAUDMDS 1 — ms
AUDISR hold time tAUDMDH 1 — ms

tAUCKMH tAUCKMcyc tAUCKML
> |¢
AUDCK
(Input) N N
tAUDTMD B —
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