E*)( l Renesas Electronics America Inc - R5F56514ADFB#30 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case
Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM
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"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
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They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
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RX65N Group, RX651 Group

1. Overview

Table 1.4 Pin Functions (2/8)

Classifications Pin Name 110 Description
Multiplexed bus A0/DO to A15/D15 /10 Address/data multiplexed bus
Bus control RD# Output  Strobe signal which indicates that reading from the external bus
interface space is in progress
WR# Output  Strobe signal which indicates that writing to the external bus
interface space is in progress, in 1-write strobe mode
WRO# to WR3# Output  Strobe signals which indicate that either group of data bus pins
(D7 to DO, D15 to D8, D23 to D16 and D31 to D24) is valid in
writing to the external bus interface space, in byte strobe mode
BCO# to BC3# Output  Strobe signals which indicate that either group of data bus pins
(D7 to DO, D15 to D8, D23 to D16 and D31 to D24) is valid in
access to the external bus interface space, in 1-write strobe
mode
ALE Output  Address latch signal when address/data multiplexed bus is
selected
WAIT# Input Input pin for wait request signals in access to the external space
CSO0# to CS7# Output  Select signals for CS areas
CKE Output SDRAM clock enable signal
SDCS# Output SDRAM chip select signal
RAS# Output SDRAM row address strobe signal
CAS# Output SDRAM column address strove signal
WE# Output SDRAM write enable pin
DQMO to DQM3 Output SDRAM I/O data mask enable signals
EXDMA controller EDREQO, EDREQ1 Input External DMA transfer request pins
EDACKO, EDACK1 Output  Single address transfer acknowledge signals
Interrupt NMI Input Non-maskable interrupt request pin
IRQO to IRQ15, IRQO-DS to Input Maskable interrupt request pins
IRQ15-DS
Multi-function timer pulse  MTIOCOA, MTIOCOB, 1/0 The TGRAO to TGRDO input capture input/output compare
unit 3 MTIOCOC, MTIOCOD output/PWM output pins
MTIOC1A, MTIOC1B /0 The TGRA1 and TGRB1 input capture input/output compare
output/PWM output pins
MTIOC2A, MTIOC2B 1/0 The TGRA2 and TGRB2 input capture input/output compare
output/PWM output pins
MTIOC3A, MTIOC3B, 1/0 The TGRAS3 to TGRD3 input capture input/output compare
MTIOC3C, MTIOC3D output/PWM output pins
MTIOC4A, MTIOC4B, 1/0 The TGRA4 to TGRD4 input capture input/output compare
MTIOC4C, MTIOC4D output/PWM output pins
MTIC5U, MTIC5V, MTIC5W Input The TGRUS5, TGRV5, and TGRWS5 input capture input/dead
time compensation input pins
MTIOC6A, MTIOC6B, 1/0 The TGRAG to TGRD6 input capture input/output compare
MTIOC6C, MTIOC6D output/PWM output pins
MTIOC7A, MTIOCT7B, 1/0 The TGRA7 to TGRD7 input capture input/output compare
MTIOC7C, MTIOC7D output/PWM output pins
MTIOC8A, MTIOCSB, 1/0 The TGRAS8 to TGRD8 input capture input/output compare
MTIOC8C, MTIOC8D output/PWM output pins
MTCLKA, MTCLKB, Input Input pins for external clock signals or for phase counting mode
MTCLKC, MTCLKD clock signals
Port output enable 3 POEO#, POE4#, POESH#, Input Input pins for request signals to place the MTU in the high
POE10#, POE11# impedance state
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RX65N Group, RX651 Group

1. Overview

gl soe303080:8302328%083r N dRsB85R8385
oo >0o>0o000000O0Q0A>0>0000000Q0AQ0>QA>0A000OQ0AQ0O0Q00Q0>0Q>O0
OO00O0O00O000O00O000000O00O000000O0000000000000000000000
PE2[J33” - - -~ T - T T T T T TS T T o T oSS e T e s e e e e e e 8s[] P74
PE1 134 87 P75
PEO 135 86[] PC2
P64 []136 85 P76
P63 137 84 P77
P62 138 83[] PC3
P61 139 82[] PC4
VSS [J140 81 P80
P60 141 8o[] P81
VCC 142 79[ P82
PD7 143 78] PC5
PG1 [J144 77130 PC6
PD6 []145 76 PC7
PGO 146 751 vCC
PD5 [J147 74 P83
PD4 []148 7330 VSS
P97 [J149 723 P50
PD3 [J150 713 P51
VSS 151 701 P52
P96 152 69[] P53
ed= e RX65N Group, RX651 Group ehl oS
PD2 [J154 _ 67 P11
P95 155 PLQP01 76KB A 66[] P54
PD1 [J156 H 65[] P55
P94 157 (176'p|n I—FQFP) 64[ P56
PDO [J158 . 63[] P57
P93 Cise (TOp VleW) 62[ P84
P92 []160 61[] P85
P91 161 60[J PJO
VSS 162 59 PJ1
P90 [J163 58] PJ2
VCC 164 57 VSS_USB
P47 [1es 56 ] USBO_DP
P46 [J166 55 USBO_DM
P45 [J167 s54[] VCC_USB
P44 [J1e8 53] P12
P43 [J169 52[] P13
P42 170 51 P14
P41 171 50 P15
VREFLO 172 49[7] P86
P40 173 48[ P16
VREFHO [J174 471 P87
AVCCO 175 46 P17
- N M 0 OO0 T T T T T T T T T N N AN NN ANANNANNOOOO M M MO0 ¢ <
O0O000000000000000000000000000000000000000000
OWTF O T ANTOLULULNNIFOTAZFEFHF TN IOODTOANNDNNTOTONOLOTN NN —
A RS e RN R S G 4 g N
z = z ] o EXoxx~Xx
< < > = xXx ~ u
a © B
= o e
Note:  This figure indicates the power supply pins and 1/O port pins. For the pin configuration,
see Table 1.6, List of Pin and Pin Functions (176-Pin LFQFP).
Figure 1.5 Pin Assignment (176-Pin LFQFP)
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RX65N Group, RX651 Group 1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration,
see Table 1.8, List of Pin and Pin Functions (144-Pin LFQFP).
Figure 1.7 Pin Assignment (144-Pin LFQFP)
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RX65N Group, RX651 Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (4/8)
Pin Memory Interface
Number Timer Communication | Camera Interface
177-Pin (MTU, TPU,
TFLGA Power Supply Bus TMR, PPG, (ETHERC, SCI,
176-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFBGA Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
H13 PA3 A3 MTIOCOD/ ETO_MDIO/ LCD_DA | IRQ6-DS
MTCLKD/ RXD5/SMISO5/ TA5-B
TIOCDO/ SSCL5
TCLKB/PO19
H14 PA2 A2 MTIOC7A/ RXD5/SMISO5/ LCD_DA
PO18 SSCL5/SSLA3-B TAG-B
H15 TRDATA3 PG7 D31
J1 EXTAL P36
J2 VvCC
J3 P34 MTIOCOA/ ETO_LINKSTA/ IRQ4
TMCI3/PO12/ SCK6/SCK0
POE10#
J4 TMS PF3
J12 PAS5 A5 MTIOC6B/ ETO_LINKSTA/ LCD_DA
TIOCB1/PO21 | RSPCKA-B TA3-B
J13 VSS
J14 PA7 A7 TIOCB2/PO23 | ETO_WOL/ LCD_DA
MISOA-B TA1-B
J15 PA6 A6 MTIC5V/ ETO_EXOUT/ LCD_DA
MTCLKB/ CTS5#/RTS5#/ TA2-B
TIOCA2/ SS5#/MOSIA-B
TMCI3/PO22/
POE10#
K1 P33 EDREQ1 MTIOCOD/ RXD6/SMISO6/ PCKO IRQ3-DS
TIOCDO/ SSCL6/RXD0/
TMRI3/PO11/ SMISO0/SSCL0/
POE4#/ CRX0
POE11#
K2 P32 MTIOCOC/ TXD6/SMOSI6/ VSYNC IRQ2-DS
TIOCCO/ SSDA6/TXDO0/
TMO3/PO10/ SMOSI0/SSDA0/
RTCIC2/ CTX0/
RTCOUT/ USBO_VBUSEN
POEO#/
POE10#
K3 TDI PF2 RXD1/SMISO1/
SSCL1
K4 TCK PF1 SCK1
K12 PB2 A10 TIOCC3/ ETO_RX_CLK/ SDSI_D2-B LCD_TC
TCLKC/PO26 REF50CKO0/ ON2-B
CTS4#/RTS4#/
SS4#/CTS6#/
RTS6#/SS6#
K13 P71 A18/CS1# ETO_MDIO
K14 VvCC
K15 PBO A8 MTIC5W/ ETO_ERXD1/ LCD_DA | IRQ12
TIOCA3/PO24 | RMIIO_RXD1/ TAO-B
RXD4/SMISO4/
SSCL4/RXD6/
SMISO6/SSCL6
L1 P31 MTIOC4D/ CTS1#/RTS1#/ IRQ1-DS
TMCI2/PO9/ SS1#/SSLBO-A
RTCIC1
L2 P30 MTIOC4B/ RXD1/SMISO1/ IRQO-DS
TMRI3/PO8/ SSCL1/MISOB-A
RTCICO/
POES8#
L3 TDO PFO TXD1/SMOSI1/
SSDA1
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RX65N Group, RX651 Group 1. Overview
Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (3/7)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
144-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFQFP Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
49 VSS_USB
50 P56 EDACK1 MTIOC3C/ SCK7*1
TIOCA1
51 TRDATA3 P55 DO[A0/DO]*1/ | MTIOC4D/ ETO_EXOUT/ IRQ10
WAIT#/ TMO3 TXD7*1/
EDREQO SMOSI7*1/
SSDA7*1/CRX1
52 TRDATA2 P54 ALE/D1[A1/ | MTIOC4B/ ETO_LINKSTA/
DJ*Y/ TMCI1 CTS2#/RTS2#/
EDACKO SS2#/CTX1
53 P53*2 BCLK
54 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
55 P51 WR1#/ SCK2/SSLB2-A
BC1#/
WAIT#
56 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
57 VSS
58 TRCLK P83 EDACK1 MTIOC4C ETO_CRS/
RMIIO_CRS_DV/
SCK10/SS10#/
CTS10#
59 VCC
60 uB PC7 A23/CS0# MTIOC3A/ ETO_COL/TXD8/ | MMC_D7-A IRQ14
MTCLKB/ SMOSI8/SSDA8/
TMO2/PO31/ SMOSI10/
TOCO/ SSDA10/TXD10/
CACREF MISOA-A
61 PC6 D2[A2/D2]*1/ | MTIOC3C/ ETO_ETXD3/ MMC_D6-A IRQ13
A22/CS1# MTCLKA/ RXD8/SMISO8/
TMCI2/PO30/ SSCL8/
TICO SMISO10/
SSCL10/RXD10/
MOSIA-A
62 PC5 D3[A3/D3]*1/ | MTIOC3B/ ETO_ETXD2/ MMC_D5-A
A21/CS2#/ MTCLKD/ SCK8/SCK10/
WAIT# TMRI2/PO29 RSPCKA-A
63 TRSYNC P82 EDREQ1 MTIOC4A/ ETO_ETXD1/ MMC_D4-A
PO28 RMIIO_TXD1/
SMOSI10/
SSDA10/TXD10
64 TRDATA1 P81 EDACKO MTIOC3D/ ETO_ETXDO/ QIO3-A/SDHI_CD/
PO27 RMIIO_TXDO0/ MMC_D3-A
SMISO10/
SSCL10/RXD10
65 TRDATAOQ P80 EDREQO MTIOC3B/ ETO_TX_EN/ QIO2-A/SDHI_WP/
PO26 RMIIO_TXD_EN/ | MMC_D2-A
SCK10/RTS10#
66 PC4 A20/CS3# MTIOC3D/ ETO_TX_CLK/ QMI-A/QIO1-A/
MTCLKC/ SCK5/CTS8#/ SDHI_D1-A/
TMCI1/PO25/ RTS8#/SS8#/ SDSI_D1-A/
POEO# SS10#/CTS10#/ | MMC_D1-A
RTS10#/SSLAO-
A
67 PC3 A19 MTIOC4D/ ETO_TX_ER/ QMO-A/QIO0-A/
TCLKB/PO24 TXD5/SMOSI5/ SDHI_DO-A/
SSDA5 SDSI_Do0-A/
MMC_DO-A
68 TRDATA7 P77 CS7# PO23 ETO_RX_ER/ QSPCLK-A/
RMIIO_RX_ER/ SDHI_CLK-A/
SMOSI11/ SDSI_CLK-A/
SSDA11/TXD11 MMC_CLK-A
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RX65N Group, RX651 Group 2. CPU

2.3 Accumulator

The accumulator (ACCO or ACC1) is a 72-bit register used for DSP instructions. The accumulator is handled as a 96-bit
register for reading and writing. At this time, when bits 95 to 72 of the accumulator are read, the value where the value of
bit 71 is sign extended is read. Writing to bits 95 to 72 of the accumulator is ignored. ACCO is also used for the multiply
and multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in
ACCO0 is modified by execution of the instruction.

Use the MVTACGU, MVTACHI, and MVTACLO instructions for writing to the accumulator. The MVTACGU,
MVTACHI, and MVTACLO instructions write data to bits 95 to 64, the higher-order 32 bits (bits 63 to 32), and the
lower-order 32 bits (bits 31 to 0), respectively.

Use the MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions for reading data from the accumulator. The
MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions read data from the guard bits (bits 95 to 64), higher-
order 32 bits (bits 63 to 32), the middle 32 bits (bits 47 to 16), and the lower-order 32 bits (bits 31 to 0), respectively.
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RX65N Group, RX651 Group 4. 1/0 Registers

e Longword-size I/O registers

MOV.L #SFR_ADDR, R1
MOV.L #SFR_DATA, [R1]
CMP [R1].L, R1

;; Next process

If multiple registers are written to and a subsequent instruction should be executed after the write operations are entirely
completed, only read the I/O register that was last written to and execute the operation using the value; it is not necessary
to read or execute operation for all the registers that were written to.

(3) Number of Access Cycles to I/O Registers

For the number of I/O register access cycles, refer to Table 4.1, List of /0O Registers (Address Order).
The number of access cycles to 1/0 registers is obtained by following equation.*!

Number of access cycles to I/O registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral busses 1 to 6

The number of bus cycles of internal peripheral bus 1 to 6 differs according to the register to be accessed.

When peripheral functions connected to internal peripheral bus 2 to 6 or registers for the external bus control unit (except
for bus error related registers) are accessed, the number of divided clock synchronization cycles is added.

The number of divided clock synchronization cycles differs depending on the frequency ratio between ICLK and PCLK
(or FCLK, BCLK) or bus access timing.

In the peripheral function unit, when the frequency ratio of ICLK is equal to or greater than that of PCLK (or FCLK), the
sum of the number of bus cycles for internal main bus 1 and the number of the divided clock synchronization cycles will
be one cycle of PCLK (or FCLK) at a maximum. Therefore, one PCLK (or FCLK) has been added to the number of
access states shown in Table 4.1.

When the frequency ratio of ICLK is lower than that of PCLK (or FCLK), the subsequent bus access is started from the
ICLK cycle following the completion of the access to the peripheral functions. Therefore, the access cycles are described
on an ICLK basis.

In the external bus control unit, the sum of the number of bus cycles for internal main bus 1 and the number of divided
clock synchronization cycles will be one cycle of BCLK at a maximum. Therefore, one BCLK is added to the number of
access cycles shown in Table 4.1.

Note 1. This applies to the number of cycles when the access from the CPU does not conflict with the instruction fetching
to the external memory or bus access from the different bus master (DMAC or DTC).

(4) Notes on Sleep Mode and Mode Transitions

During sleep mode or mode transitions, do not write to the registers related to system control (indicated by 'SYSTEM' in
the Module Symbol column in Table 4.1, List of I/O Registers (Address Order)).

(5) Restrictions in Relation to RMPA and String-Manipulation Instructions

The allocation of data to be handled by RMPA or string-manipulation instructions to I/O registers is prohibited, and
operation is not guaranteed if this restriction is not observed.

RO1DS0276EJ0210 Rev.2.10 RENESAS Page 85 of 232
Oct 02, 2017



RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of /0 Registers (Address Order) (18 / 61)

Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 8528h | MMCIF |Response Register 1 CERESP1 32 32 2, 3PCLKB 2ICLK MMCIF
0008 852Ch |MMCIF |Response Register 0 CERESPO 32 32 2,3 PCLKB 2 ICLK MMCIF
0008 8530h | MMCIF |Automatically Issued CMD12 Response Register CERESPCM 32 32 2, 3PCLKB 2 ICLK MMCIF
D12
0008 8534h |MMCIF |Data Register CEDATA 32 32 2,3 PCLKB 2ICLK MMCIF
0008 853Ch |MMCIF |Boot Operation Setting Register CEBOOT 32 32 2,3 PCLKB 2 ICLK MMCIF
0008 8540h | MMCIF |Interrupt status Flag Register CEINT 32 32 2, 3PCLKB 2 ICLK MMCIF
0008 8544h | MMCIF |[Interrupt request Enable Register CEINTEN 32 32 2,3 PCLKB 2ICLK MMCIF
0008 8548h |MMCIF | Status Register 1 CEHOSTSTS 32 32 2, 3PCLKB 2ICLK MMCIF
1
0008 854Ch |MMCIF | Status Register 2 CEHOSTSTS 32 32 2,3 PCLKB 2ICLK MMCIF
2
0008 8570h |MMCIF |MMC Detection and Port Control Register CEDETECT 32 32 2, 3PCLKB 2ICLK MMCIF
0008 8574h | MMCIF |Special Mode Setting Register CEADDMOD 32 32 2,3 PCLKB 2ICLK MMCIF
E
0008 857Ch |MMCIF | Version Register CEVERSION 32 32 2, 3PCLKB 2ICLK MMCIF
0008 9000h |S12AD |A/D Control Register ADCSR 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9004h  |S12AD |A/D Channel Select Register AO ADANSAQ 16 16 2, 3 PCLKB 2ICLK S12AD
Fa
0008 9008h | S12AD |A/D-Converted Value Addition/Average Function ADADSO 16 16 2,3 PCLKB 2ICLK S12AD
Channel Select Register 0 Fa
0008 900Ch |S12AD |[A/D-Converted Value Addition/Average Count Select | ADADC 8 8 2,3 PCLKB 2ICLK S12AD
Register Fa
0008 900Eh |S12AD |[A/D Control Extended Register ADCER 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9010h | S12AD |[A/D Conversion Start Trigger Select Register ADSTRGR 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 9014h  |S12AD |A/D Channel Select Register BO ADANSBO 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9018h  |S12AD |A/D Data Duplication Register ADDBLDR 16 16 2, 3 PCLKB 2ICLK S12AD
Fa
0008 901Eh | S12AD |A/D Self-Diagnosis Data Register ADRD 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9020h | S12AD |A/D Data Register 0 ADDRO 16 16 2, 3PCLKB 2 ICLK S12AD
Fa
0008 9022h | S12AD |A/D Data Register 1 ADDR1 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 9024h | S12AD |A/D Data Register 2 ADDR?2 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9026h |S12AD |A/D Data Register 3 ADDR3 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9028h |S12AD |A/D Data Register 4 ADDR4 16 16 2, 3 PCLKB 2ICLK S12AD
Fa
0008 902Ah |S12AD |A/D Data Register 5 ADDRS5 16 16 2, 3 PCLKB 2ICLK S12AD
Fa
0008 902Ch |S12AD |A/D Data Register 6 ADDR6 16 16 2, 3PCLKB 2 ICLK S12AD
Fa
0008 902Eh |S12AD |A/D Data Register 7 ADDR?7 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 9063h | S12AD |A/D Conversion Time Setting Protection Release ADSAMPR 8 8 2, 3 PCLKB 2ICLK S12AD
Register Fa
0008 9066h | S12AD |A/D Sample-and-Hold Circuit Control Register ADSHCR 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 906Eh | S12AD |A/D Conversion Time Setting Register ADSAM 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 907Ah |S12AD |[A/D Disconnection Detection Control Register ADDISCR 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 907Ch | S12AD |A/D Sample-and-Hold Operating Mode Select ADSHMSR 8 8 2,3 PCLKB 2 ICLK S12AD
Register Fa
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (24 / 61)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access Cycles

ICLK 2 PCLK

ICLK < PCLK

Related
Function

0008 A024h

SCI1

Serial Status Register

SSR

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A025h

SCI1

Receive Data Register

RDR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A026h

SMCI1

Smart Card Mode Register

SCMR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A027h

SCi1

Serial Extended Mode Register

SEMR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A028h

SCi1

Noise Filter Setting Register

SNFR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A029h

SCi1

12C Mode Register 1

SIMR1

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A02Ah

SCi1

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A02Bh

SCi1

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A02Ch

SCi1

12C Status Register

SISR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A02Dh

SCi1

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AO2Eh

SCI1

Transmit Data Register H

TDRH

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AO2Fh

SCI1

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AO2Eh

SCI1

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A030h

SCi1

Receive Data Register H

RDRH

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 A031h

SCi1

Receive Data Register L

RDRL

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A030h

SCi1

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A032h

SCi1

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A040h

SCI2

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A041h

SCI2

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A042h

SCI2

Serial Control Register

SCR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A043h

SCI2

Transmit Data Register

TDR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A044h

SCI2

Serial Status Register

SSR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A045h

SCI2

Receive Data Register

RDR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (25 / 61)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access Cycles

ICLK 2 PCLK

ICLK < PCLK

Related
Function

0008 A046h

SMCI2

Smart Card Mode Register

SCMR

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A047h

SCI2

Serial Extended Mode Register

SEMR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A048h

SCI2

Noise Filter Setting Register

SNFR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A049h

SCI2

12C Mode Register 1

SIMR1

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A04Ah

SCI2

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A04Bh

SCI2

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A04Ch

SCI2

12C Status Register

SISR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A04Dh

SCI2

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 AO4Eh

SCI2

Transmit Data Register H

TDRH

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 AO4Fh

SCI2

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AO4Eh

SCI2

Transmit Data Register HL

TDRHL

4,5PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A050h

SCI2

Receive Data Register H

RDRH

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A051h

SCI2

Receive Data Register L

RDRL

2, 3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A050h

SCI2

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 A052h

SCI2

Modulation Duty Register

MDDR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A060h

SCI3

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A061h

SCI3

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A062h

SCI3

Serial Control Register

SCR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A063h

SCI3

Transmit Data Register

TDR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A064h

SCI3

Serial Status Register

SSR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A065h

SCI3

Receive Data Register

RDR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A066h

SMCI3

Smart Card Mode Register

SCMR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A067h

SCI3

Serial Extended Mode Register

SEMR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (28 / 61)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access Cycles

Related

ICLK 2 PCLK

ICLK < PCLK

Function

0008 AOACh

SCI5

12C Status Register

SISR

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOADhA

SCI5

SPI Mode Register

SPMR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOAEh

SCI5

Transmit Data Register H

TDRH

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOAFh

SCI5

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOAEh

SCI5

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOBOh

SCI5

Receive Data Register H

RDRH

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOB1h

SCI5

Receive Data Register L

RDRL

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 AOBOh

SCI5

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A0B2h

SCI5

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 AOCOh

SCl6

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOC1h

SCl6

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOC2h

SCI6

Serial Control Register

SCR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOC3h

SCI6

Transmit Data Register

TDR

2, 3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOC4h

SCl6

Serial Status Register

SSR

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 AOC5h

SCl6

Receive Data Register

RDR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOC6h

SMCI6

Smart Card Mode Register

SCMR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOC7h

SCl6

Serial Extended Mode Register

SEMR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 AOC8h

SCl6

Noise Filter Setting Register

SNFR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOC9h

SCl6

12C Mode Register 1

SIMR1

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOCAh

SCl6

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOCBh

SCl6

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOCCh

SCl6

12C Status Register

SISR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOCDh

SCI6

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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RX65N Group, RX651 Group

5. Electrical Characteristics

Table 5.8

Permissible Output Currents

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr

Item Symbol Min. Typ. Max. Unit
Permissible output low current All output pins*? Normal drive loL — — 2.0 mA
(average value per pin) All output pins*2 | High drive oL — — 38 | mA
All output pins*3 High-speed interface loL — — 7.5 mA

high-drive
Permissible output low current All output pins*? Normal drive loL — — 4.0 mA
(max. value per pin) All output pins*2 | High drive loL — — 76 | mA
All output pins*3 High-speed interface loL — — 15 mA

high-drive
Permissible output low current (total) | Total of all output pins ZloL — — 80 mA
Permissible output high current All output pins*1 Normal drive loH — — -2.0 mA
(average value per pin) All output pins*2 | High drive lon — — | 38 | mA
All output pins*3 High-speed interface loH — — -7.5 mA

high-drive
Permissible output high current All output pins*? Normal drive loH — — —4.0 mA
(max. value per pin) All output pins*2 High drive loH — — -7.6 mA
All output pins*3 High-speed interface loH — — -15 mA

high-drive
Permissible output high current (total) | Total of all output pins Zlon — — -80 mA

Caution: To protect the LSI’s reliability, the output current values should not exceed the values in this table.

Note 1. This is the value when normal driving ability is set with a pin for which normal driving ability is selectable.
Note 2. This is the value when high driving ability is set with a pin for which normal driving ability is selectable or the value of the pin to
which high driving ability is fixed.
Note 3. This is the value when high-speed interface high-driving ability is set with a pin for which high-speed interface high-driving ability
is selectable.
Table 5.9 Heat Resistance Value (Reference)
Item Package Symbol Max. Unit Test Conditions

Heat resistance 176-pin LFQFP (PLQP0176KB-A) Bia 48.0 °C/W | JESD51-2 and
144-pin LFQFP (PLQPO144KA-B) 50.9 JESD51-7 compliant
100-pin LFQFP (PLQP0100KB-B) 52.5
177-pin TFLGA (PTLG0177KA-A) 36.3 JESD51-2 and
176-pin LFBGA (PLBGO176GA-A) 354 JESD51-9 compliant
145-pin TFLGA (PTLG0145KA-A) 34.6
100-pin TFLGA (PTLG0100JA-A) 34.1
176-pin LFQFP (PLQP0176KB-A) Pit 1.0 °C/W |JESD51-2 and
144-pin LFQFP (PLQPO144KA-B) 15 JESD51-7 compliant
100-pin LFQFP (PLQP0100KB-B) 1.5
177-pin TFLGA (PTLG0177KA-A) 0.3 JESD51-2 and
176-pin LFBGA (PLBGO176GA-A) 0.3 JESD51-9 compliant
145-pin TFLGA (PTLG0145KA-A) 0.4
100-pin TFLGA (PTLG0100JA-A) 0.4

Note:

board. For details, refer to the JEDEC standards.

The values are reference values when the 4-layer board is used. Heat resistance depends on the number of layers or size of the
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RX65N Group, RX651 Group 5. Electrical Characteristics

5.3.2 Clock Timing

Table 5.14 BCLK Pin Output, SDCLK Pin Output Clock Timing

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr
ltem Symbol Min. Typ. Max. Unit Te.slt
Conditions

BCLK pin output cycle time Other than 100-pin taeye 16.6 — — ns Figure 5.3

package

100-pin package 33.2 — — ns
BCLK pin output high pulse width tcH 3.3 — — ns
BCLK pin output low pulse width teL 3.3 — — ns
BCLK pin output rising time ter — — 5 ns
BCLK pin output falling time ter — — 5 ns
SDCLK pin output cycle time Other than 100-pin tBeyc 16.6 — — ns
SDCLK pin output high pulse width package tcH 3.3 — — ns
SDCLK pin output low pulse width teL 3.3 — — ns
SDCLK pin output rising time ter — — 5 ns
SDCLK pin output falling time ter — — 5 ns

tBeyes tsDeye
< fon e et
[ \
BCLK pin output, SDCLK pin output \
) toL e e
Test conditions: VOH = VCC x 0.7, VOL = VCC x 0.3, C = 30 pF
Figure 5.3 BCLK Pin and SDCLK Pin Output Timing
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RX65N Group, RX651 Group 5. Electrical Characteristics

Table 5.19 PLL Clock Timing
Conditions: VCC = AVCCO = AVCC1 =VCC_USB = Vgarr=2.7103.6 V, 2.7 V < VREFHO0 < AVCCO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr

. . Test
ltem Symbol Min. Typ. Max. Unit Conditions
PLL clock oscillation frequency foLL 120 — 240 MHz
PLL clock oscillation stabilization wait time teLLwT — 259 320 us Figure 5.10
PLLCR2.PLLEN \
PLL circuit output WM
teLiwt
OSCOVFSR.PLOVF
PLL clock
Figure 5.10 PLL Clock Oscillation Start Timing
Table 5.20 Sub-Clock Timing
Conditions: VCC = AVCCO = AVCC1=VCC_USB=2.71t03.6V, 2.7V =< VREFHO0 < AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
VBATT =20to36V, Ta = Topr
. . Test
Iltem Symbol Min. Typ. Max. Unit Conditions

Sub-clock oscillation frequency fsus — 32.768 — kHz

Sub-clock oscillation stabilization time tsusosc — — *1 s Figure 5.11

Sub-clock oscillation stabilization wait time tsusoscwT — — *2 s

Note 1. When using a sub-clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation

provided by the manufacturer for the oscillation stabilization time.
Note 2. The number of cycles selected by the value of the SOSCWTCR.SSTS[7:0] bits determines the sub-clock oscillation stabilization

wait time in accord with the formula below.
tSUBOSCWT = [(SSTS[?O] bits x 16384) +10] / fLOCO

£

SOSCCR.SOSTP \
» %

tsusosc
Sub-clock oscillator output W—\J\J

P tsusoscwr
LC
7 »

Sub-clock F\_/_

Figure 5.11  Sub-Clock Oscillation Start Timing

OSCOVFSR.SOOVF

®r
=3

R01DS0276EJ0210 Rev.2.10 RENESAS Page 161 of 232

Oct 02, 2017



RX65N Group, RX651 Group 5. Electrical Characteristics

5.3.6 EXDMAC Timing

Table 5.25 EXDMAC Timing

Conditions: VCC = AVCCO0 = AVCC1 =VCC_USB =Vgprr=2.71t0 3.6 V, 2.7 V = VREFHO < AVCCO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
ICLK = PCLKA = 8 to 120 MHz, PCLKB = BCLK = SDCLK = 8 to 60 MHz, T, = Ty,
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF,
High-drive output is selected by the driving ability control register.

ltem Symbol Min. Max. Unit Co:c;fitcms
EXDMAC EDREQ setup time tepras 13 — ns Figure 5.30
EDREQ hold time tepraQH 2 — ns
EDACK delay time tepacD — 13 ns Figure 5.31,
Figure 5.32
BCLK pin / \ \\—/—\
tepras |tepran
EDREQO,
EDREQ1
Figure 5.30 EDREQO and EDREQ1 Input Timing
BCLK pin \ EL/ 1 \
tepaco tepaco
EDACKO,
EDACK1
Figure 5.31 EDACKO and EDACK1 Single-Address Transfer Timing (for a CS Area)
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5. Electrical Characteristics

BCLK pin 7'

EDACKO,
EDACK1

tepaco
[

()_/

A\

tepacop

(L

Figure 5.32

EDACKO and EDACK1 Single-Address Transfer Timing (for SDRAM)
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RX65N Group, RX651 Group 5. Electrical Characteristics

{L
ETO_TX_EN / S \
{L
ETO_ETXD[3:0] >< Preamble \\ >< JAM ><
1f
ETO_TX_ER ((
I
m
ETO_CRS / <_tz;o|_s > le tcotn \
ETO_COL ( X-
[

Figure 5.62 MIl Transmission Timing (Conflict Occurrence)

trovh
|
ETO_RX_DV ;f \ /
] o, turon

1r
ETO_ERXDI[3:0] X Preamble }SFD CX:X:X DATA
] L

ETO_RX_ER ((
J

—

4 _—L

X ore X

e
pam——

Figure 5.63  MIl Reception Timing (Normal Operation)

ETO_RX_CLK Ss SE

L

| (.
ETO_ERXD[3:0] X Preamble x SFD >< DATA XXXX X

]

7

| trRern
»—1

P

ETO_RX_DV

L 1 —L

-

tReRs 1
»

ry
e

l —
e

ETO_RX_ER ((

Figure 5.64 MIl Reception Timing (Error Occurrence)
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5. Electrical Characteristics

ETO_RX_CLK

twoLd

_’
ETO_WOL
Figure 5.65 WOL Output Timing (MII)
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5. Electrical Characteristics

55 A/D Conversion Characteristics

Table 5.46 12-Bit A/D (Unit 0) Conversion Characteristics

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
PCLKB = PCLKC =1 MHz to 60 MHz, T, = Ty,

Item Min. Typ. Max. Unit Test Conditions

Resolution 8 — 12 Bit
Analog input capacitance — — 30 pF
Channel-dedicated | Conversion time*1 1.6 — — us e Sampling of channel-
sample-and-hold (Operation at PCLK = 60 MHz) (0.4 +0.25) dedicated sample-and-
circuits in use Permissible signal source impedance *2 hold circuits in 24 states
(ANOOO to AN002) | (max.) = 1.0 kQ e Sampling in 15 states

Offset error — 1.5 13. LSB | ANOOO to AN002 =0.25V

Full-scale error — 1.5 3.5 LSB | ANOOO to AN002 = VREFHO

-0.25V

Quantization error — 0.5 — LSB

Absolute accuracy — +3.0 5.5 LSB

DNL differential nonlinearity error — +1.0 2.0 LSB

INL integral nonlinearity error — +1.5 3.0 LSB

Holding characteristics of sample-and- — — 20 us

hold circuits

Dynamic range 0.25 — VREFHO \Y

-0.25

Channel-dedicated | Conversion time*1 0.48 — — us Sampling in 16 states
sample-and-hold (Operation at PCLK = 60 MHz) (0.267)*2
circuits notin use | Permissible signal source impedance
(ANOOO to AN007) | (max.) = 1.0 kQ

Offset error — +1.0 2.5 LSB

Full-scale error — +1.0 25 LSB

Quantization error — 0.5 — LSB

Absolute accuracy — +2.5 4.5 LSB

DNL differential nonlinearity error — +0.5 1.5 LSB

INL integral nonlinearity error — +1.0 2.5 LSB

Note:  The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds

during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states

is indicated.

Note 2. The value in parentheses indicates the sampling time.
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Appendix 1. Package Dimensions

SIE[E]

N
o

JEITA Package Code RENESAS Code |  Previous Code | MASS[Typ.] |
P-TFLGA100-7x7-0.65 PTLGO100JA-A 100FOG 0.1g
o
D

=
A g
@

| T P
| Koo%boooooc
| |oo OOPOOOO
| 1|00000/00000
| :/0000000000 |
| | i 100000/00000 |}
: /0000000000
| »| 0000000000
<|0000000000
| .| 0060000000
; A @OOOO;OOOOO K1 Dimension in Millimeters
‘ __ 1 2 3 4 5 ‘ 6 7 8 9 10 Symbel T Nom '\E(
e s I
v — | — [ 0.15
w [ — [ — (020
A — | — [1.05
el | — 065 —
b 0.3110.35| 0.39
b1 ]0.385/0.435|0.485
X — | — 1 0.08
y | — | — o010
Zp | — |0.575] —
Zg | — |0.575] —
Figure F 100-Pin TFLGA (PTLG0100JA-A)
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