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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
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
range of applications.

Applications of "Embedded -
Microcontrollers"

Not For New Designs
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78
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2.7V ~ 3.6V
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https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f56307ddla-u0

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/r5f56307ddla-u0-4413715
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

RX630 Group

1. Overview

Table 1.3 List of Products (2/2)
ROM RAM E2 Data Operating Operating
Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range
RX630 R5F5630DDDLK PTLGO0145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
(D version) ~psrse30DCDFC  PLOPO176KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DDDFC PLQP0176KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DCDBG PLBG0176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DDDBG PLBGO0176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DCDLC PTLGO177KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DDDLC PTLGO177KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDFP PLQPO100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDFP PLQPO100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDFB PLQP0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDFB PLQP0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDLK PTLGO145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDLK PTLG0145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDFC PLQPO0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDFC PLQP0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDBG PLBGO0176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDBG PLBG0176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDLC PTLGO177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDLC PTLG0177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
RX630 R5F5630BDGFB PLQPO0144KA-A 1 Mbyte 96 Kbytes 32 Kbytes  100MHz -40 to +105°C
(G version) " ReFG5630ADGFE  PLQPOL44KA-A 768 Kbytes 96 Kbytes 32 Kbytes  100MHz -40 to +105°C
R5F5630BDGFP PLQP0100KB-A 1 Mbyte 96 Khytes 32 Kbytes  100MHz -40 to +105°C
R5F5630ADGFP PLQPO100KB-A 768 Kbytes 96 Khytes 32 Kbytes  100MHz -40 to +105°C
R5F56308DGFP PLQPO100KB-A 512 Khytes 64 Kbytes 32 Kbytes  100MHz -40 to +105°C
R5F56307DGFP PLQPO100KB-A 384 Kbytes 64 Kbytes 32 Kbytes  100MHz -40 to +105°C
R5F56308DGFN PLQPO080KB-A 512 Kbytes 64 Kbytes 32 Kbytes  100MHz -40 to +105°C
R5F56307DGFN PLQPOOBOKB-A 384 Kbytes 64 Kbytes 32 Kbytes  100MHz -40 to +105°C

Note 1. The sub-clock oscillator, real-time clock, and boundary scan have different specifications. For details, see section 11.2.8, Sub-
Clock Oscillator Wait Control Register (SOSCWTCR), section 28.2.19, RTC Control Register 3 (RCR3), and section 44.2.4,
Boundary Scan Register (JTBSR) in the User's manual: Hardware.

Note 2.

The specifications of the temperature sensor calibration and unique ID for G-version products differ from those for other

products. For details, see section 41.2.2, Temperature Sensor Calibration Data Registers (TSCDRH, TSCDRL), section 41.3,
Using the Temperature Sensor, and section 43.2.22, Unique ID Registers n (UIDRn) (n = 0 to 15) in the User's manual:
Hardware.
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RX630 Group 1. Overview

F 5 6 3 0 D F N
_|_— Package type, number of pins, and pin pitch

FC: LQFP/176/0.50
BG: LFBGA/176/0.80
LC: TFLGA/177/0.50
FB: LQFP/144/0.50
LK: TFLGA/145/0.50
FP: LQFP/100/0.50
LA: TFLGA/100/0.50
FN: LQFP/80/0.50

D: Operating temperature range: -40 to +85°C
G: Operating temperature range: -40 to +105°C

C: CAN module notincluded
D: CAN module included

ROM, RAM, and E2 data flash capacity
E: 2 Mbytes/128 Kbytes/32 Kbytes

D: 1.5 Mbytes/128 Kbytes/32 Kbytes
B: 1 Mbyte/96 Kbytes/32 Kbytes

A: 768 Kbytes/96 Kbytes/32 Kbytes

8: 512 Kbytes/64 Kbytes/32 Kbytes

7: 384 Kbytes/64 Kbytes/32 Kbhytes

Group name
30: RX630 Group

Series name
RX600 Series

Type of memory
F: Flash memory version

Renesas MCU

Renesas semiconductor product

Figure 1.1 How to Read the Product Part Number
RO1DS0060EJ0160 Rev.1.60 LENESAS Page 10 of 154
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RX630 Group

1. Overview

15 Pin Assignments

Figure 1.3 to Figure 1.10 show the pin assignments. Table 1.5 to Table 1.11 show the lists of pins and pin functions.

A B C D E F G H J K L M N P R
15| PE2 PE3 P70 P65 P67 VvsSs | vcc | PG7 PAG PBO P72 PB4 PLO PL1 PC1 | 15
14| PE1 PEO PK4 PE7 PG3 PAO PA1 PA2 PA7 PK7 PB1 PB5 P73 P75 P74 | 14
13| P63 P64 PE4 PK5 PG2 PG4 | PG6 PA3 PK6 P71 PB3 PB7 PCO pPC2 P76 | 13
12| P60 PK3 P62 PES PE6 P66 PG5 PA4 PAS PB2 PB6 P77 PC3 PC4 P80 | 12
11| PD6 PG1 PK2 P61 P81 P82 PC6 | vcc | 11
10| P97 PD4 PGO PD7 PC5 pPC7 P83 Vss | 10
9| Pko | P96 | PD3 | PDs RX630 Group Pso | Ps1 | P52 | P84 |9
8| P94 | PDL | PD2 | PK1 (177-Pin TFLGA) P53 | PL2 | PL3 | PL4 |8
(Upper perspective view)
VSS_ | uUsBo_
7| vss P92 PDO P95 P54 P55 USB op | 7
VCC_ | USBO_
6| vcc P91 P90 P93 P56 P57 USB oM | &
5| P46 P47 P45 P44 NC P13 P12 P10 P11 | 5
4| P42 P41 P43 P00 VSS [BSCANP| PF4 P35 PF3 PF1 P25 P86 P15 P14 P85 | 4
3 |VREFLO| P40 |VREFHO| P03 PF5 PJ3 MD | RES# | P34 PF2 PFO P24 P22 P87 P16 | 3
2| AVCCO| PO7 |VREFH| P02 | EMLE | VCL |XCOUT| VSS | vCcC P32 P30 P26 P23 P17 P20 | 2
1| AVSSO | PO5 | VREFL | POl PJ5 | VBATT | XCIN | XTAL | EXTAL | P33 P31 P27 PH5 PH4 P21 |1
A B c D E F G H J K L M N P R
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.5, List of
Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
Figure 1.3 Pin Assignment (177-Pin TFLGA)

R0O1DS0060EJ0160 Rev.1.60
May 19, 2014
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RX630 Group

1. Overview

Table 1.5 List of Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (4/5)
Pin Number Timer Communications
177-Pin
TFLGA Power Supply
176-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
LFBGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
M3 P24 CS4# MTIOC4A/MTCLKA/ SCK3
TIOCB4/TMRI1/PO4
M4 P86 TIOCAO
M5 P13 MTIOCOB/TIOCAS5/TMO3/ | TXD2/SMOSI2/SSDA2/ IRQ3 ADTRG#
PO13 SDAO[FM+]
M6 P56 WR2#/BC2# MTIOC3C/TIOCAL
M7 P54 ALE MTIOC4B/TMCI1 CTS2#/RTS2#/S2#/CTX1
M8 BCLK P53*3
M9 P50 WRO#WR# TXD2/SMOSI2/SSDA2/
SSLB1
M10 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA
WAIT# TIOCD6/TCLKF/TMRI2/
PO29
M11 P81 MTIOC3D/PO27 RXD10/SMISO10/SSCL10
M12 P77 CS7# PO23 TXD11/SMOSI11/SSDA11
M13 PB7 Al15 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9
M14 PB5 Al13 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
M15 PB4 Al12 TIOCA4/PO28 CTS9#/RTSO#/SS9#
N1 PH5
N2 P23 MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3
N3 P22 MTIOC3B/MTCLKC/ SCKO
TIOCC3/TMO0/PO2
N4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ SSCL1/CRX1-DS
PO13
N5 P12 MTIC5U/TMCI1 RXD2/SMISO2/SSCL2/ IRQ2
SCLO[FM+]
N6 P57 WAIT#/\WR3#/
BC3#
N7 P55 WAIT# MTIOC4D/TMO3 CRX1/ IRQ10
N8 PL2
N9 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
N10 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ IRQ14
TIOCB6/TMO2/PO31 MISOA
N11 P82 MTIOC4A/PO28 TXD10/SMOSI10/SSDA10
N12 PC3 A19 MTIOC4D/TCLKB/PO24 TXD5/SMOSI5/SSDA5/
IETXD
N13 PCO Al6 MTIOC3C/TCLKC/PO17 CTS5#/RTS5#/SS5#/ IRQ14
SSLA1/SCL3
N14 P73 CS3# PO16
N15 PLO
P1 PH4
P2 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ SSDA3/MISOA/SDA2-DS/
PO15/POE8# IETXD
P3 P87 TIOCA2
P4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/TMRI2/ CTX1/USB0O_DPUPE
PO15
P5 P10 MTIC5W/TMRI3 IRQO
P6 VCC_USB

R0O1DS0060EJ0160 Rev.1.60
May 19, 2014
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RX630 Group

1. Overview

Table 1.6 List of Pins and Pin Functions (176-Pin LQFP) (1/5)
Pin Number Timer Communications
Power Supply
176-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
LQFP Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
1 AVSSO
2 P05 IRQ13 DA1
3 VREFH
4 PO3 IRQ11 DAO
5 VREFL
6 P02 TMCI1 SCK6 IRQ10 ANO020
7 PO1 TMCIO RXD6/SMISO6/SSCL6 IRQ9 ANO019
8 POO TMRIO TXD6/SMOSI6/SSDA6 IRQ8 ANO18
9 PF5 IRQ4
10 EMLE
11 PJ5
12 VSS
13 PJ3 MTIOC3C CTS6#/RTS6#/CTSO0#/
RTSO#/SS6#/SS0#
14 VCL
15 VBATT
16 NC
17 TRST# PF4
18 MD/FINED
19 XCIN
20 XCOUT
21 RES#
22 XTAL P37
23 VSS
24 EXTAL P36
25 VCC
26 P35 NMI
27 P34 MTIOCOA/TMCI3/PO12/ SCK6/SCKO IRQ4
POE2#
28 P33 MTIOCOD/TIOCDO/ RXD6/RXD0/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0
29 P32 MTIOCOC/TIOCCO/TMO3/ | TXD6/TXD0/SMOSI6/ IRQ2-DS
PO10/RTCOUT/RTCIC2 SMOSI0/SSDA6/SSDAO/
CTX0
30 T™MS PF3
31 TDI PF2 RXD1/SMISO1/SSCL1
32 P31 MTIOCA4D/TMCI2/PO9/ CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLBO
33 P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POE8# MISOB
34 TCK/FINEC PF1 SCK1
35 TDO PFO TXD1/SMOSI1/SSDA1
36 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
37 P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1/
MOSIB
38 P25 CS5# MTIOC4C/MTCLKB/ RXD3/SMISO3/SSCL3 ADTRGO#
TIOCA4/PO5
39 PH5
40 P24 CSa# MTIOC4A/MTCLKA/ SCK3
TIOCB4/TMRI1/PO4

RO1DS0060EJ0160 Rev.1.60
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RX630 Group

1. Overview

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (1/4)
Pin Number Timer Communications
Power Supply
144-Pin Clock System (MTU, TPU, TMR, PPG, | (SClc, SCId, RSP, RIIC, S12AD,
LQFP Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
1 AVSSO
2 P05 IRQ13 DA1
3 VREFH
4 P03 IRQ11 DAO
5 VREFL
6 P02 TMCI1 SCK6 IRQ10 AN020
7 P01 TMCIO RXD6/SMISO6/SSCL6 IRQ9 AN019
8 P00 TMRIO TXD6/SMOSI6/SSDAG IRQ8 ANO18
9 PF5 IRQ4
10 EMLE
1 PJ5
12 VSS
13 PJ3 MTIOC3C CTS6#/RTS6#/CTSO#/
RTSO#/SS6#/SS0#
14 VCL
15 VBATT
16 MD/FINED
17 XCIN
18 XCouT
19 RES#
20 XTAL P37
21 VSsS
22 EXTAL P36
23 vce
24 P35 NMI
25 TRST# P34 MTIOCOA/TMCI3/PO12/ | SCK6/SCKO IRQ4
POE2#
26 P33 MTIOCOD/TIOCDO/ RXD6/RXDO/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0
27 P32 MTIOCOC/TIOCCO/TMO3/ | TXD6/TXDO/SMOSI6/ IRQ2-DS
PO10/RTCOUT/RTCIC2 | SMOSIO/SSDAG/SSDAO/
CTX0
28 T™S P31 MTIOC4D/TMCI2/POY/ CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLBO
29 TDI P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POES# MISOB
30 TCK/FINEC P27 CST# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
31 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDAL/
MOSIB
32 P25 CS5# MTIOCA4C/MTCLKB/ RXD3/SMISO3/SSCL3 ADTRGO#
TIOCA4/PO5
33 P24 CS4# MTIOC4A/MTCLKA/ SCK3
TIOCB4/TMRI1/PO4
34 P23 MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3
35 P22 MTIOC3B/MTCLKC/ SCKO
TIOCC3/TMO0/PO2
36 P21 MTIOC1B/TIOCA3/ RXDO/SMISO0/SSCLO/ IRQ9
TMCIO/PO1 SCL1
37 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/SSDAO/ IRQ8
TMRIO/POO SDA1
R01DS0060EJ0160 Rev.1.60 RENESAS Page 39 of 154
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RX630 Group

1. Overview

Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (1/3)
Pin Number Timer Communications
Power Supply
100-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
LQFP Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
1 VREFH
2 EMLE
3 VREFL
4 PJ3 MTIOC3C CTS6#/RTS6#/CTSO0#/
RTSO#/SS6#/SS0#
5 VCL
6 VBATT
7 MD/FINED
8 XCIN
9 XCOUT
10 RES#
11 XTAL P37
12 VSS
13 EXTAL P36
14 VCC
15 P35 NMI
16 TRST# P34 MTIOCOA/TMCI3/PO12/ SCK6/SCKO0 IRQ4
POE2#
17 P33 MTIOCOD/TIOCDO/ RXD6/RXD0/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0*1
18 P32 MTIOCOC/TIOCCO/TMO3/ | TXD6/TXD0/SMOSI6/ IRQ2-DS
PO10/RTCOUT/RTCIC2 SMOSI0/SSDA6/SSDA0/
CTX0*1
19 T™MS P31 MTIOC4D/TMCI2/PO9/ CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLBO
20 TDI P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POE8# MISOB
21 TCK/FINEC P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
22 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1/
MOSIB
23 P25 CS5# MTIOC4C/MTCLKB/ RXD3/SMISO3/SSCL3 ADTRGO#
TIOCA4/PO5
24 P24 CSa# MTIOC4A/MTCLKA/ SCK3
TIOCB4/TMRI1/PO4
25 P23 MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SSO#/SSDA3
26 P22 MTIOC3B/MTCLKC/ SCKO
TIOCC3/TMO0/PO2
27 P21 MTIOC1B/TIOCA3/ RXDO0/SMISO0/SSCLO IRQ9
TMCI0/PO1
28 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/SSDAO IRQ8
TMRIO/POO
29 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ SSDA3/MISOA/SDA2-DS/
PO15/POE8# IETXD
30 P16 MTIOC3C/MTIOC3D/ TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ SMISO3/SSDA1/SSCL3/
PO14/RTCOUT MOSIA/SCL2-DS/IERXD/
USBO_VBUS
31 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ SSCL1/CRX1-DS
PO13
32 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/TMRI2/ CTX1/USBO_DPUPE
PO15
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RX630 Group

4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (16/42)
Module Register Number |Access Number of Access States Related

Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function

0008 81B4h TPU9 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK TPUa

0008 81B5h TPU9 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK

0008 81B6h TPU9 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK

0008 81B8h TPU9 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK

0008 81BAh TPU9 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK

0008 81BCh TPU9 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK

0008 81BEh TPU9 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK

0008 81C0h TPU10 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK

0008 81C1h TPU10 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK

0008 81C2h TPU10 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK

0008 81C4h TPU10 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK

0008 81C5h TPU10 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK

0008 81C6h TPU10 Timer counter TCNT 16 16 2,3 PCLKB 2ICLK

0008 81C8h TPU10 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK

0008 81CAh TPU10 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK

0008 81D0h TPU11 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK

0008 81D1h TPU11 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK

0008 81D2h TPU11 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK

0008 81D4h TPU11 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK

0008 81D5h TPU11 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK

0008 81D6h TPU11 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK

0008 81D8h TPU11 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK

0008 81DAh TPU11 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK

0008 81E6h PPGO PPG output control register PCR 8 8 2,3 PCLKB 2ICLK PPG

0008 81E7h PPGO PPG output mode register PMR 8 8 2,3 PCLKB 2 ICLK

0008 81E8h PPGO Next data enable register H NDERH 8 8 2,3 PCLKB 2 ICLK

0008 81E9h PPGO Next data enable register L NDERL 8 8 2,3 PCLKB 2 ICLK

0008 81EAh PPGO Output data register H PODRH 8 8 2,3 PCLKB 2 ICLK

0008 81EBh PPGO Output data register L PODRL 8 8 2,3 PCLKB 2 ICLK

0008 81ECh*1 |PPGO Next data register H NDRH 8 8 2,3 PCLKB 2 ICLK

0008 81EDh*2 | PPGO Next data register L NDRL 8 8 2,3 PCLKB 2 ICLK

0008 81EEh*! |PPGO Next data register H NDRH2 8 8 2,3 PCLKB 2 ICLK

0008 81EFh*2 | PPGO Next data register L NDRL2 8 8 2,3 PCLKB 2 ICLK

0008 81F0h PPG1 PPG trigger select register PTRSLR 8 8 2,3 PCLKB 2 ICLK

0008 81F6h PPG1 PPG output control register PCR 8 8 2,3 PCLKB 2 ICLK

0008 81F7h PPG1 PPG output mode register PMR 8 8 2,3 PCLKB 2 ICLK

0008 81F8h PPG1 Next data enable register H NDERH 8 8 2,3 PCLKB 2 ICLK

0008 81F9h PPG1 Next data enable register L NDERL 8 8 2,3 PCLKB 2 ICLK

0008 81FAh PPG1 Output data register H PODRH 8 8 2,3 PCLKB 2 ICLK

0008 81FBh PPG1 Output data register L PODRL 8 8 2,3 PCLKB 2 ICLK

0008 81FCh*3 |PPG1 Next data register H NDRH 8 8 2,3 PCLKB 2 ICLK

0008 81FDh*4 |PPG1 Next data register L NDRL 8 8 2,3 PCLKB 2 ICLK

0008 81FEh*3 |PPG1 Next data register H NDRH2 8 8 2,3 PCLKB 2 ICLK

0008 81FFh*4 |PPG1 Next data register L NDRL2 8 8 2,3 PCLKB 2 ICLK

0008 8200h TMRO Timer control register TCR 8 8 2,3 PCLKB 2 ICLK TMR

0008 8201h TMR1 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK

0008 8202h TMRO Timer control/status register TCSR 8 8 2,3 PCLKB 2 ICLK

0008 8203h TMR1 Timer control/status register TCSR 8 8 2,3 PCLKB 2 ICLK

0008 8204h TMRO Time constant register A TCORA 8 8 2,3 PCLKB 2 ICLK

0008 8205h TMR1 Time constant register A TCORA 8 8*5 2,3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (22/42)

Module Register Number |Access Number of Access States Related

Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 8804h MTU2 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK MTU2a
0008 8805h MTU2 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8806h MTU2 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8808h MTU2 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 880Ah MTU2 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8880h MTUS Timer counter U TCNTU 16 16 2,3 PCLKB 2ICLK
0008 8882h MTUS Timer general register U TGRU 16 16 2,3 PCLKB 2ICLK
0008 8884h MTU5 Timer control register U TCRU 8 8 2,3 PCLKB 2 ICLK
0008 8886h MTU5 Timer 1/O control register U TIORU 8 8 2,3 PCLKB 2 ICLK
0008 8890h MTUS Timer counter V TCNTV 16 16 2,3 PCLKB 2 ICLK
0008 8892h MTU5 Timer general register V TGRV 16 16 2,3 PCLKB 2 ICLK
0008 8894h MTUS Timer control register V TCRV 8 8 2,3 PCLKB 2 ICLK
0008 8896h MTU5 Timer 1/O control register V TIORV 8 8 2,3 PCLKB 2 ICLK
0008 88A0h MTU5 Timer counter W TCNTW 16 16 2,3 PCLKB 2 ICLK
0008 88A2h MTUS Timer general register W TGRW 16 16 2,3 PCLKB 2 ICLK
0008 88A4h MTU5 Timer control register W TCRW 8 8 2,3 PCLKB 2 ICLK
0008 88A6h MTUS5 Timer 1/O control register W TIORW 8 8 2,3 PCLKB 2 ICLK
0008 88B2h MTU5 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 88B4h MTUS Timer start register TSTR 8 8 2,3 PCLKB 2 ICLK
0008 88B6h MTU5 Timer compare match clear register TCNTCMPCLR 8 8 2,3 PCLKB 2 ICLK
0008 8900h POE Input level control/status register 1 ICSR1 16 16 2,3 PCLKB 2 ICLK POE2a
0008 8902h POE Output level control/status register 1 OCSR1 16 16 2,3 PCLKB 2 ICLK
0008 8908h POE Input level control/status register 2 ICSR2 16 16 2,3 PCLKB 2 ICLK
0008 890Ah POE Software port output enable register SPOER 8 8 2,3 PCLKB 2ICLK
0008 890Bh POE Port output enable control register 1 POECR1 8 8 2,3 PCLKB 2 ICLK
0008 890Ch POE Port output enable control register 2 POECR2 8 8 2,3 PCLKB 2 ICLK
0008 890Eh POE Input level control/status register 3 ICSR3 16 16 2,3 PCLKB 2 ICLK
0008 9000h S12AD A/D control register ADCSR 8 8 2,3 PCLKB 2 ICLK S12ADa
0008 9004h S12AD A/D channel select register 0 ADANSO 16 16 2,3 PCLKB 2 ICLK
0008 9006h S12AD A/D channel select register 1 ADANS1 16 16 2,3 PCLKB 2 ICLK
0008 9008h S12AD A/D-converted value addition mode select ADADSO 16 16 2,3 PCLKB 2ICLK

register 0
0008 900Ah S12AD A/D-converted value addition mode select ADADS1 16 16 2,3 PCLKB 2ICLK

register 1
0008 900Ch S12AD AID-converted value addition count select ADADC 8 8 2,3 PCLKB 2ICLK

register
0008 900Eh S12AD A/D control extended register ADCER 16 16 2,3 PCLKB 2 ICLK
0008 9010h S12AD A/D start trigger select register ADSTRGR 8 8 2,3 PCLKB 2 ICLK
0008 9012h S12AD A/D conversion extended input control register ADEXICR 16 16 2,3 PCLKB 2 ICLK
0008 901Ah S12AD A/D temperature sensor data register ADTSDR 16 16 2,3 PCLKB 2 ICLK
0008 901Ch S12AD A/D internal reference voltage data register ADOCDR 16 16 2,3 PCLKB 2 ICLK
0008 9020h S12AD | A/D data register O ADDRO 16 16 2, 3PCLKB 2ICLK
0008 9022h S12AD A/D data register 1 ADDR1 16 16 2,3 PCLKB 2 ICLK
0008 9024h S12AD A/D data register 2 ADDR2 16 16 2,3 PCLKB 2 ICLK
0008 9026h S12AD A/D data register 3 ADDR3 16 16 2,3 PCLKB 2 ICLK
0008 9028h S12AD A/D data register 4 ADDR4 16 16 2,3 PCLKB 2 ICLK
0008 902Ah S12AD A/D data register 5 ADDR5 16 16 2,3 PCLKB 2 ICLK
0008 902Ch S12AD A/D data register 6 ADDRG6 16 16 2,3 PCLKB 2 ICLK
0008 902Eh S12AD A/D data register 7 ADDR7 16 16 2,3 PCLKB 2 ICLK
0008 9030h S12AD A/D data register 8 ADDRS8 16 16 2,3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (26/42)
Module Register Number |Access Number of Access States Related

Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function

0008 A10Bh SCI8 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK SClc,

0008 A10Ch SCI8 12C status register SISR 8 8 2,3 PCLKB 2 ICLK scid

0008 A10Dh SCI8 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK

0008 A120h SCI9 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK

0008 A121h SCI9 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK

0008 A122h SCI9 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK

0008 A123h SCI9 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK

0008 A124h SCI9 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK

0008 A125h SCI9 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK

0008 A126h SCI9 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK

0008 A127h SCI9 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK

0008 A128h SCI9 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK

0008 A129h SCI9 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK

0008 A12Ah SCI9 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK

0008 A12Bh SCI9 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK

0008 A12Ch SCI9 12C status register SISR 8 8 2,3 PCLKB 2 ICLK

0008 A12Dh SCI9 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK

0008 A140h SCI10 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK

0008 Al41h SCI10 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK

0008 Al42h SCI10 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK

0008 A143h SCI10 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK

0008 Al44h SCI10 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK

0008 A145h SCI10 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK

0008 Al46h SCI10 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK

0008 A147h SCI10 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK

0008 A148h SCI10 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK

0008 A149h SCI10 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK

0008 A14Ah SCI10 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK

0008 A14Bh SCI10 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK

0008 A14Ch SCI10 12C status register SISR 8 8 2,3 PCLKB 2 ICLK

0008 A14Dh SCI10 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK

0008 A160h SCi11 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK

0008 A161h SCI11 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK

0008 A162h SCI11 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK

0008 A163h SCI11 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK

0008 A164h SCi11 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK

0008 A165h SCI11 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK

0008 A166h SCI11 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK

0008 A167h SCI11 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK

0008 A168h SCi11 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK

0008 A169h SCi11 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK

0008 A16Ah SCI11 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK

0008 A16Bh SCI11 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK

0008 A16Ch SCi11 12C status register SISR 8 8 2,3 PCLKB 2 ICLK

0008 A16Dh SCI11 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK

0008 A800h IEB IEBus control register IECTR 8 8 3,4 PCLKB 2,3ICLK IEB

0008 A801h IEB IEBus command register IECMR 8 8 3,4 PCLKB 2, 3ICLK

0008 A802h IEB IEBus master control register IEMCR 8 8 3,4 PCLKB 2,3ICLK

0008 A803h IEB IEBus master unit address register 1 IEAR1 8 8 3,4 PCLKB 2, 3ICLK

0008 A804h IEB IEBus master unit address register 2 IEAR2 8 8 3,4 PCLKB 2,3ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (36/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0009 0853h CANO Mailbox search mode register MSMR 8 8 2,3 PCLKB 2 ICLK CAN
0009 0854h CANO Time stamp register TSR 16 16 2,3 PCLKB 2 ICLK
0009 0856h CANO Acceptance filter support register AFSR 16 16 2,3 PCLKB 2 ICLK
0009 0858h CANO Test control register TCR 8 8 2,3 PCLKB 2 ICLK
0009 1200hto |CAN1 Mailbox registers 0 to 31 MBO to 31 128 8, 16, 2,3 PCLKB 2 ICLK
0009 13FFh 32
0009 1400hto |CAN1 Mask register 0 to 7 MKRO to 7 32 8, 16, 2,3 PCLKB 2 ICLK
0009 141Fh 32
0009 1420h CAN1 FIFO received ID compare register 0 FIDCRO 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 1424h CAN1 FIFO received ID compare register 1 FIDCR1 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 1428h CAN1 Mask invalid register MKIVLR 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 142Ch CAN1 Mailbox interrupt enable register MIER 32 8,3126, 2,3 PCLKB 2 ICLK
0009 1820h to |CAN1 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
0009 183Fh
0009 1840h CAN1 Control register CTLR 16 8,16 2,3 PCLKB 2 ICLK
0009 1842h CAN1 Status register STR 16 8, 16 2,3 PCLKB 2 ICLK
0009 1844h CAN1 Bit configuration register BCR 32 8,3126, 2,3 PCLKB 2 ICLK
0009 1848h CAN1 Receive FIFO control register RFCR 8 8 2,3 PCLKB 2 ICLK
0009 184%h CAN1 Receive FIFO pointer control register RFPCR 8 8 2,3 PCLKB 2 ICLK
0009 184Ah CAN1 Transmit FIFO control register TFCR 8 8 2,3 PCLKB 2 ICLK
0009 184Bh CAN1 Transmit FIFO pointer control register TFPCR 8 8 2,3 PCLKB 2 ICLK
0009 184Ch CAN1 Error interrupt enable register EIER 8 8 2,3 PCLKB 2ICLK
0009 184Dh CAN1 Error interrupt factor judge register EIFR 8 8 2,3 PCLKB 2 ICLK
0009 184Eh CAN1 Receive error count register RECR 8 8 2,3 PCLKB 2 ICLK
0009 184Fh CAN1 Transmit error count register TECR 8 8 2,3 PCLKB 2 ICLK
0009 1850h CAN1 Error code store register ECSR 8 8 2,3 PCLKB 2 ICLK
0009 1851h CAN1 Channel search support register CSSR 8 8 2,3 PCLKB 2I1CLK
0009 1852h CAN1 Mailbox search status register MSSR 8 8 2,3 PCLKB 2 ICLK
0009 1853h CAN1 Mailbox search mode register MSMR 8 8 2,3 PCLKB 2 ICLK
0009 1854h CAN1 Time stamp register TSR 16 8,16 2,3 PCLKB 2 ICLK
0009 1856h CAN1 Acceptance filter support register AFSR 16 8,16 2,3 PCLKB 2 ICLK
0009 1858h CAN1 Test control register TCR 8 8 2,3 PCLKB 2 ICLK
0009 2200h to |CAN2 Mailbox registers 0 to 31 MBO to 31 128 8, 16, 2,3 PCLKB 2 ICLK
0009 23FFh 32
0009 2400hto |CAN2 Mask register 0 to 7 MKRO to 7 32 8, 16, 2,3 PCLKB 2 ICLK
0009 241Fh 32
0009 2420h CAN2 FIFO received ID compare register 0 FIDCRO 32 8,3126, 2, 3PCLKB 2 ICLK
0009 2424h CAN2 FIFO received ID compare register 1 FIDCR1 32 8,3126, 2,3 PCLKB 2 ICLK
0009 2428h CAN2 Mask invalid register MKIVLR 32 8,31;6, 2,3 PCLKB 2 ICLK
0009 242Ch CAN2 Mailbox interrupt enable register MIER 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 2820hto |CAN2 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
0009 283Fh
0009 2820h to | CAN2 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
0009 283Fh
0009 2840h CAN2 Control register CTLR 16 8, 16 2,3 PCLKB 2 ICLK
0009 2842h CAN2 Status register STR 16 8,16 2,3 PCLKB 2 ICLK
0009 2844h CAN2 Bit configuration register BCR 32 8,3126, 2, 3PCLKB 2 ICLK
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5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1

Absolute Maximum Ratings

Conditions: VSS = AVSS0 = VREFL/VREFLO =VSS_USB =0V

Item Symbol Value Unit
Power supply voltage VCC, VCC_USB -0.3t0 +4.6 \%
VgatT POWer supply voltage VeaTT —-0.3 to +4.6 \
Input voltage (except for ports for 5 V tolerant*1) Vin -0.3to VCC +0.3 Vv
Input voltage (ports for 5 V tolerant*1) Vin -0.3t0 +5.8 Vv
Reference power supply voltage VREFH -0.3to VCC +0.3 \%
Analog power supply voltage AVCC*2 -0.3t0 +4.6 \Y
Analog input voltage Van -0.3to VCC +0.3 \Y
Operating temperature D version Topr —40 to +85 °C
G version Topr —40 to +105 °C
Storage temperature Tstg -551t0 +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded.

Note 1. Ports 07, 12 to 17, 20 to 25, 30 to 34, 50 to 52, 54 to 57, 67, 74 to 77, 80 to 82, Al to A4, A6, B, and C are 5 V tolerant.
Note 2. Connect AVCCO to VCC. When neither the A/D converter nor the D/A converter is in use, do not leave the AVCCO, VREFH/
VREFHO, AVSS0, and VREFL/VREFLO pins open. Connect the AVCCO and VREFH/VREFHO pins to VCC, and the AVSSO0 and

VREFL/VREFLO pins to VSS, respectively.
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Table 5.5 DC Characteristics (4) (for G Version (+85 < Ta < +105°C))
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga77 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCO,

VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, Ty =Ty,

Iltem Symbol | Min. | Typ. | Max. Unit | Test Conditions
Supply 2 | Max.*2 Icc*3 — — 115 mA | ICLK =100 MHz
*1 ] =
current € Normal | Peripheral function: clock signal — 52 — PCLKB = 50 MHz
=) supplied*4 FCLK =50 MHz
] BCLK =50 MHz
by Peripheral function: clock signal — 40 —
& stopped*4
=]
E‘g’_ Sleep mode — |25 |75
2 All-module-clock-stop mode (reference value) — 20 45
2
T Increased by BGO operation*> — 15 —
Low-speed operating mode 1*6 — 4 — ICLK =1 MHz
Low-speed operating mode 2 — 1 — ICLK = 32.768 kHz
Software standby mode — 02 |6
] Power supplied to RAM and USB resume — 22 200 HA
g detecting unit
%>‘ Power not supplied | Power-on reset circuit and — 21 60
¢ | toRAMand USB low-power function
® resume detecting enabled consumption
£ | unit function disabled
% Power-on reset circuit and — 6.2 | 28
2 low-power function
@ enabled consumption
o function enabled
Increased by RTC operation — 3 —
RTC operation when VCC is off — 1.7 | — Vgarr =23V
—_ 3.3 —_ VBATT =33V
Analog power | During 12-bit A/D conversion (including temperature laveco — 23 |32 mA
supply sensor)
*7
current During 10-bit A/D conversion lrepH*? | — 1.0 | 165 | mA
During D/A conversion (per unit) — 0.7 |10 mA
Waiting for A/D, D/A conversion (all units)*8 — — 25 35 HA
A/D, D/A converter in standby mode (all units)*8 — 01 |5 HA
Reference During 12-bit A/D conversion I\VREEHO | — 06 |07 mA
ES;/;I;r]tsupply Waiting for 12-bit A/D conversion (per unit) — 05 |06 mA
12-bit A/D converter in standby mode (per unit) — 0.1 |20 HA
RAM standby voltage VReam 27 | — — \
VCC rising gradient SrvCC 84 | — 20000 | ps/V
VCC falling gradient*8 sfvCC |84 | — — us/vV
Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.

Note 2. Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.
Note 3. Icc depends on f (ICLK) as follows. (ICLK:PCLK:BCLK:BCLK pin = 8:4:4:2)
lcc Max. = 0.87 x f + 13 (max. operation in high-speed operating mode)
lcc Typ. = 0.35 x f + 5 (normal operation in high-speed operating mode)
Icc Typ. = 1.0 x f + 3 (low-speed operating mode 1)
lcc Max. = 0.48 x f + 12 (sleep mode)
Note 4. This does not include the BGO operation.
Note 5. This is the increase for programming or erasure of the ROM or flash memory for data storage during program execution.
Note 6. Supply of the clock signal to peripherals is stopped in this state. This does not include the BGO operation.
Note 7. The current values for 10-bit A/D converter and 10-bit D/A converter are included in the current from the VREFH pin.
Note 8. The values are the sum of Iaycco and lyregn-
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Table 5.12 Clock Timing (Sub-Clock Related)
Conditions: VCC = AVCCO = VREFH = VCC_USB =2.7 t0 3.6 VV, VREFH0 = 2.7 VV to AVCCO, Vgarr =2.3103.6 V,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, Ty =Ty,

Item Symbol Min. Typ. Max. Unit -Cl;?)itditions
Sub-clock oscillator oscillation frequency fsus — 32.768 — kHz
Sub-clock oscillation stabilization time tsuBosc — — *1 S Figure 5.12
Sub-clock oscillation stabilization wait offset time*2 tsuroscwTo 1.8 — 2.6 s
Sub-clock oscillation stabilization waiting time tsuroscwT — — *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 minimum and maximum values for sub-clock oscillation stabilization waiting offset time (tsygoscwTo) only apply to products
tagged with “*1” in Figure 1.3, List of Products. For other products, take the value of (tsygoscwro) to be 0.
Note 3. The number of cycles n selected by the value of the SOSCWTCR.SSTS[4:0] bits determines the sub-clock oscillation
stabilization waiting time in accord with the formula below.

tsusoscwr = max (tsusosc, tsusoscwro) +

The notation “max(tsygosc: tsusoscwro)” indicates whichever is higher of tgygosc and tsysoscwro-

fSUB

BCLK pin output

tCr

Test conditions: VOH = VCC x 0.7, VOL = VCC x 0.3, IOH =-1.0 mA, IOL = 1.0 mA, C = 30 pF

Figure 5.3 BCLK Pin Output Timing

EXTAL external clock input

texr

text

[ vcc x05

Figure 5.4 EXTAL External Clock Input Timing
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5‘7 Address cycle Data cycle —»i
1
E Tal Tal Tan i :
] 1
E Tw1 Tw2 Twa Twa Tws Tend Tn Tn2 ] E
1
1 1
1 1
S\ [\ /
BCLK _}K_\_i!{_\_/_\_i!_\_i/_\_/_\_il_\_/_\_i
1 ] 1 ] ] ] ]
| tap I | I I I i i
Address bus | i | | | | | i
! t
tAD tAD RDS RDH

Address bus/
data bus

taLep k! taLeD
Address latch
(ALE)

! [ ! — trsp trsp !
Data read ! ! ! ! :
(RD#) ] 1 1 1 1
) l“—{tcsp teso
Chip select |
(CS1#) !
i
!

Figure 5.17 Address/Data Multiplexed Bus Read Access Timing

«—— Address cycle Data cycle
] ] 1 1 ] ] ] ] ]
! L R i ! i i ! i
Twi Tw2 Tws Twa Tws Tend T Tn2 Tns
e\ O\
tap

Address bus

tap tap twop twoH
Address bus/

data bus ‘

taLep L/ tALED
Address latch
(ALE)

r— twrp twrp
Data write
(WRm#)
i tesp tesp
Chip select
(CS1#) 1

Figure 5.18 Address/Data Multiplexed Bus Write Access Timing
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RSPI Simple SPI

tspoicum tspoxr tspoxs
—>
RSPCKm SCKn Von Vou VoH Vou
Master select Master select
output output VoL Vo 7™ Vou
tsp
tSPcyc N
tspokwH tspokr tspoxs
RSPCKm SCKn ViH
Slave select input  Slave select input
(m=AtoC) (n=0t012)
tSPWC |

Vor=0.7 x VCC, Vo = 0.3 x VCC, Viu=0.7 x VCC, V.= 0.3 x VCC

Figure 5.32 RSPI Clock Timing and Simple SPI Clock Timing

RSPI Simple SPI
<& tTD >
SSLmO to SSLm3 55 s n s
output N X
) T
tiean tiac >l
RSPCKm SCKn

tssur, tssr
CPOL =0 CKPOL =0 ¢ 5\_ﬁ \
output output - 7
RSPCKm SCKn T
CPOL=1 CKPOL =1 x 7 /
output output

=~

)

tsu t
MISOm input SMISOm input MSB IN _< I }_@ {vsain
tEr, tor ey Ton e too
MOSIm input SMOSIm input -l 'l 5 -
(M=A10C) (1=01012) _Z_ MSB OUT 72< DAT{)-‘\) ><_ LSB OUT >< IDLE ><MSB ouT
Figure 5.33 RSPI Timing (Master, CPHA = 0) and Simple SPI Timing (Master, CKPH = 1)
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RSPI Simple SPI
< tTD >
SSLmMO to SSLm3 v 5 il s
output s " _Xr _X_
_ tiean N i ™ -
RSPCKm SCKn ) \ 1 tosts,tssts
CPOL=0 CKPOL =1 V/ N /
output output — 7 |
RSPCKm SCKn b P
CPOL=1 CKPOL =0 \ /] X \
output output
tsu ty
MISOm input SMISOm input <> _5.,< DATA >_< LSB IN > (vsa
b b or. o
MOSIm output SMOSIm output 3 A5 2
_§< MSB OUT >§_ DATA >< LSB OUT _z IDLE ><MSB ouT
(m=AtoC) (n=0t012) N 5
Figure 5.34 RSPI Timing (Master, CPHA = 1) and Simple SPI Timing (Master, CKPH = 0)
RSP Simple SPI
tro
SSLmO SSLn# - .
input input _\ Z' \
L « 7
tieap i tiac
RSPCKm SCKn <
CPOL =0 CKPOL=0 i 3 —\
input input y
RSPCKm SCKn e
CPOL=1 CKPOL =1 N /_\_‘ 7 \
input input
tsa ton too treL
[ —> >
N R y XY
MISOm OUtPUt SMISOm OUtpUt MSB OUT _§< DATA ><_ LSB OUT 'z( MSB IN MSB OUT
4 ~
tsu t tor, tor
MOSIm input SMOSIm input 46 —
{} DATA \ / LSB IN \ MSB IN
(m=AtoC) (n=0t012) «/ / \
Figure 5.35 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
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RSPI Simple SPI

SSLMO SSLn# p g
input input \ /] \
tieap d tiac
RSPCKm SCKn D —

CPOL=0 CKPOL=1 SS 7

input input T K /

RSPCKm SCKn -1\ 2

CPOL=1 CKPOL =0 1 \
input input \—7 s
tsa ton top treL
> -y le—

£C

MISOm output SMISOm output LSBOUT 1 > Y
(Last data) 4 MSB OUT | DATA 1& LSB OUT MSB OUT
)
too ||t o tor

MOSIm input SMOSIm input
(m=AtoC) (n=0to 12) N

Figure 5.36 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)

Viu A
SDAO to SDA3 A

w 1 S

taur
< »|
—> —> 4 tsTas —> [t < tsTos

\ T 3v1

SCLO to SCL3 \
p*1 S *1 T Sr *1 T p*1
tsr —> tspas
€ tspan

Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

Test conditions
Vu=VCCx0.7,V,,=VCC x0.3

Figure 5.37  RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
Timing
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5. Electrical Characteristics

5.4

Table 5.21

Conditions: VCC = AVCCO = VREFH =VCC_USB =3.0t0 3.6 V, VREFHO0 = 3.0 V to AVCCO

USB Characteristics

On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)

VSS = AVSSO = VREFL/VREFLO =VSS_USB=0V
PCLK =24 to 50 MHz
Ta=Topr

High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit Test Conditions
Input Input high level voltage Vi 2.0 — \%
characteristics Input low level voltage Vi — 0.8 \Y
Differential input sensitivity Vpi 0.2 — \Y | DP — DM |
Differential common mode range Vem 0.8 2.5 \
Output Output high level voltage Vor 2.8 3.6 \% lon =—200 pA
characteristics Output low level voltage VoL 0.0 0.3 \ loL=2mA
Cross-over voltage Vcrs 1.3 2.0 \ Figure 5.38
Rise time tr 4 20 ns
Fall time tLs 4 20 ns
Rise/fall time ratio t /b 90 111.11 % t /b
Output resistance ZpRrv 28 44 Q Rs=220Q
included
Figure 5.38 DP and DM Output Timing (Full-Speed)
Observation
point
dp 220
3 /
|-
% 50 pF
dm 220
% 50 pF
Figure 5.39  Test Circuit (Full-Speed)
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Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ.] |
P-TFLGA145-7x7-0.50 | PTLGO145KA-A | 145F0G |  o1g |
2o
° Lo {Tex @[s]r8]
el e -
| i v| poofo00000000
! u goag;omooooggti
\ L OOOOOOgOOOOOO
k| 0000000000000
| 1| 0000 | 0000 | .
| +| 0000 0000 |
w I T 1+ 0060 — — 0060
Fl OOOO 0000
E| 00000 0000
‘ p| 0000000000000
c| 0000000000000
‘ Q s 0 O O O 0 O @ O 0 O O O 2 Dimension in Millimeters
| L1 A OOOOOOQOOOOOU " oo Min T Nom T Max
x4 E 12 3 4 5 6 7 8 9 10 11 12 13 D - 70 —
E ndex marl E — 7.0 —
(IL:ser marl;) \ — | — | 015
w | — | — 020
Al — | —[105
e |—]05| —
b ]10.21]0.25| 0.29
b1 | 0.29] 0.34| 0.39
X — | — 10.08
y — | — 1 0.10
Zp | — | 05| —
Zge | — | 05 | —
Figure D 145-Pin TFLGA (PTLG0145KA-A)
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