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32-Bit Single-Core
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144-LFQFP (20x20)

Welcome to E-XFL.COM

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"

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f562n7adfb-v0

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



https://www.e-xfl.com/product/pdf/r5f562n7adfb-v0-4434178
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

RX62N Group, RX621 Group 1. Overview
1.2 List of Products
Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no.
Table 1.3 List of Products
Operating
Frequency
Group Part No. Package ROM Capacity RAM Capacity Data Flash (Max.)
RX62N R5F562N8BDBG PLBGO176GA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562N8BDLE  PTLG0145JB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562N8BDFB  PLQPO0144KA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562N8BDFP  PLQPO100KB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562N7BDBG  PLBGO176GA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7BDLE  PTLG0145JB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7BDFB  PLQPO144KA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7BDFP  PLQPO100KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N8ADBG PLBGO176GA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562NSADLE  PTLG0145JB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562NSADFB  PLQPO144KA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562NSADFP  PLQPO100KB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562N7ADBG PLBGO176GA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7ADLE  PTLG0145JB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7ADFB  PLQPO144KA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7ADFP  PLQPO100KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
RX621 R5F56218BDBG  PLBGO176GA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F56218BDLE  PTLG0145JB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F56218BDFB  PLQPO144KA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F56218BDFP  PLQPO100KB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F56218BDLD  PTLGO085JA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F56217BDBG  PLBGO176GA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56217BDLE  PTLG0145JB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56217BDFB  PLQPO144KA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56217BDFP  PLQPO100KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56217BDLD  PTLGO085JA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56216BDBG PLBGO176GA-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56216BDLE  PTLG0145JB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56216BDFB  PLQPO144KA-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56216BDFP  PLQPO100KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56216BDLD  PTLGO085JA-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz
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1. Overview

RX62N Group, RX621 Group
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Figure 1.7 Pin Assignment of the 100-Pin LQFP
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RX62N Group, RX621 Group

1. Overview

4— PAO/AO/BCO#/PO16/MTIOC6A/SSLAL-B
OC6B/SSLA2-B

4— PAL/A1/POL7/MTI

4— PE5/D13/RSPCKB-B/IRQ5
«—»PA2/A2/PO18/MTI

4 PE6/D14/MOSIB-B/IRQ6-A
4— PE7/D15/MISOB-B/IRQ7

4— PE4/D12/SSLB0-B
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PE2/D10/SSLB3-B/POE9# «— [
PE1/D9/SSLB2-B +— ]
PEO0/D8/SSLB1-B «— ]

PD7/D7/MTIC5U/POEO# «— ]
PD6/D6/MTIC5V/POE1# +— ]
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PD4/D4/MTIC11U-B/POE3# +— [}
PD3/D3/MTIC11V-B/POE4# «— [}

PD1/D1/POE6# +— ]
PDO/DO/POET# +— []
P47/AN7/IRQ15-B «— ]
P46/AN6/IRQ14 4[]
P45/ANS/IRQ13-B «— ]
P44/AN4/IRQ12 «— ]
P43/AN3/IRQ11 +— [
P42/AN2/IRQ10 +— ]
P41/AN1/IRQ9 +— [
VREFL —[]
P40/ANO/IRQS «— [}
VREFH — ]

AvCC — [
PO7/ADTRGO#-A/IRQ15-A +— [
Avss —[]
POS/DAL/IRQ13-A «— []

IOC6C/SSLA3-B

PD2/D2/MTIC11W-B/POE5S# +—[] 84
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RX62N Group
RX621 Group
PLQPO100KB-A
(100-pin LQFP)
(Top view)

vCcC—
P35/NMI—»

VSS+—
P34/PO12/MTIOCOA/TMCI3/SCK6/IRQ4-AITRST# ¢—

MDE —
VCL—
MD1—>»
MDO—»
XCIN ¢
XCOUT ¢+—
XTAL ¢—
EXTAL—

RES#—»

IOC10D/ET_CRS/RMII_CRS_DV

4 PB7/A15/PO31/MT!

4— PCO/A16/MTCLKG-A/SSLAL-A/ET_ERXD3

4 PC1/A17/MTCLKH-A/SCK5/SSLA2-A/ET_ERXD2

P33/PO11/MTIOCOD/RXD6/CRX0/IRQ3-A ¢—
P32/PO10/MTIOCOC/TXD6/CTX0/IRQ2-A/RTCOUT +—
P31/PO9/MTIOCA4D-A/TMCI2/SSLBO-A/IRQ1/TMS ¢—
P30/PO8/MTIOC4B-A/TMRI3/RXD1/MISOB-A/IRQO/TDI ¢—

[ ¢ PC2/A18/MTCLKE-A/RXD5/SSLA3-A/ET_RX_DV

[« PC3/A19/MTCLKF-A/TXDS/ET_TX_ER

[ ¢ PC4/A20/CS3#/MTCLKC-B/SSLAQ-A/ET_TX_CLK

[ ¢ PC5/A21/CS2#/WAIT#-CIMTICL1W-A/MTCLKD-BIRSPCKA-A/ET_ETXD2
[ ¢ PC6/A22/CS1#/MTIC11V-AIMTCLKA-BIMOSIA-A/ET_ETXD3

[ ¢ PC7/A23/CSO#/MTIC11U-A/MTCLKB-B/MISOA-A/ET_COL

[ ¢ PSO/WRO#/WR#/TXD2-B/SSLB1-A

[« P51/WR1#/BC1#WAIT#-D/SCK2/SSLB2-A

[« P52/RD#/RxD2-B/SSLB3-A

1« P53/BCLK

[« P54/MTIOC4B-B

[ «—» PS5/WAIT#B/MTIOCAD-B

1 «—vss_usB

[+ usBo_DP

[« USBO_DM

1 «—vce_uss

[ ¢ P12/TMCI1/RXD2-A/SCLO/IRQ2-B

[« PL3/ADTRG1#/PO13/MTIOCOB/TMO3/TXD2-A/SDAO/IRQ3-B

[ +— P14/PO15/MTIOC3A/TMRI2/IRQ4-B/USBO_OVRCURA/USBO_DPUPE-B
[0 «—PLLVSS

[ ¢ P16/PO14/MTIOC3C/TMO2/IRQ6-B/USBO_VBUS/USBO_OVRCURB/USBO_VBUSEN-B
[ «—PLLVCC

[ «— P20/POO/MTIOCIATMRIO/TXDO/USBO_ID

[ ¢ P21/PO1/MTIOC1B/TMCIO/RXDO/USBO_EXICEN

[ ¢ P22/PO2/MTIOC3B/MTCLKC-AITMOO/SCKO/USBO_DRPD

P24/CS4#/PO4/MTIOC4A/MTCLKA-A/TMRI1/SCK3/USBO_VBUSEN-A ¢—

P27/CS7#/PO7/MTIOC2B/SCK1/RSPCKB-A/TCK ¢—»
P23/PO3/MTIOC3D/MTCLKD-A/TXD3/USBO_DPUPE-A ¢—

P26/CS6#/PO6/MTIOC2A/TMO1/TXD1/MOSIB-A/TDO +—

P25/CS5#/ADTRGO#-B/PO5/MTIOC4C/MTCLKB-A/RXD3/USBO_DPRPD +—

Figure 1.8 Pin Assignment of the 100-Pin LQFP (Assistance Diagram)
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RX62N Group, RX621 Group 1. Overview
Table 1.4 List of Pins and Pin Functions (176-Pin LFBGA) (1/6)
Pin No. Power Supply Timers Communi-
— Clock External (MTU, TMR, cation
176-Pin System 110 Bus ETHERC PPG, POE, (SCI, CAN,
LFBGA Control Port EXDMAC EDMAC UsB WDT) RSPI, RIIC) Others
Al AVSS
A2 AVCC
A3 P42 IRQ10-B/AN2
A4 P45 IRQ13-B/AN5
A5 P46 IRQ14/AN6
A6 P90 D16/A16-B
A7 PDO DO POET7#
A8 PD2 D2 MTIC11W-B/
POES#
A9 PD3 D3 MTIC11V-B/
POEA4#
Al10 PD4 D4 MTIC11U-B/
POE3#
All PGO D24
Al12 PD7 D7 MTIC5U-B/
POEO#
Al3 P61 CS1#-A/
SDCS#
Al4 P63  CS3#-A/
CAS#
Al5 PE1 D9 SSLB2-B
Bl P02 TMCI1-A SCKG6-A IRQ10-A
B2 VREFH
B3 VREFL
B4 P44 IRQ12/AN4
B5 P47 IRQ15-B/AN7
B6 P91 D17/A17-B
B7 PD1 D1 POEG#
B8 P96 D22/A22-B
B9 P97 D23/A23-B
B10 PD6 D6 MTIC5V-B/
POE1#
B11 P60 CSO0#-A
B12 P62 CS2#-A/
RAS#
B13 P64  CS4#-A/
WE#
B14 PE2 D10 POE9%# SSLB3-B
B15 SDCLK P70
C1 POO TMRIO-A TxD6-A IRQ8-A
c2 PO3 IRQ11-A/DAO
C3 PO5 IRQ13-A/DA1
C4 PO7 IRQ15-A/
ADTRGO#-A
C5 P40 IRQ8-B/ANO
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RX62N Group, RX621 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (144-Pin LQFP) (1/5)
Pin No.  Power
— Supply Timers Communi-
Clock (MTU, TMR, cation

144-Pin  System /0 External Bus ETHERC PPG, POE, (SCI, CAN,

LQFP Control Port EXDMAC EDMAC USB WDT) RSPI, RIIC)  Others

1 AVSS

2 P05 IRQ13-A/DA1

3 VCC

4 PO3 IRQ11-A/DAO

5 VSS

6 P02 TMCI1-A SCK6-A IRQ10-A

7 PO1 TMCIO-A RxD6-A IRQ9-A

8 POO TMRIO-A TxD6-A IRQ8-A

9 BSCANP

10 EMLE

11 WDTOVF#

12 VSS

13 MDE

14 VCL

15 MD1

16 MDO

17 XCIN

18 XCOUT

19 RES#

20 XTAL

21 VSS

22 EXTAL

23 VCC

24 P35 NMI

25 P34 MTIOCOA/ SCK6-B IRQ4-A/
TMCI3/ TRST#
PO12

26 P33 MTIOCOD/ CRX0/ IRQ3-A
PO11 RxD6-B

27 P32 MTIOCOC/ CTX0/ IRQ2-A
PO10/ TxD6-B
RTCOUT

28 P31 MTIOC4D- SSLBO-A IRQ1/
A/ T™MS
TMCI2-B/
PO9

29 P30 MTIOC4B-A/ RxD1/ IRQO/
TMRI3/ MISOB-A TDI
PO8

30 P27 CS7#-C MTIOC2B/ RSPCKB-A/ TCK
PO7 SCK1

31 P26 CS6#-C MTIOC2A/ MOSIB-A/ TDO
TMO1/ TxD1
PO6
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RX62N Group, RX621 Group

1. Overview

Table 1.6 List of Pins and Pin Functions (144-Pin LQFP) (5/5)
Pin No.  Power
—___ Supply Timers Communi-
Clock (MTU, TMR, cation
144-Pin  System 1/0 External Bus ETHERC PPG, POE, (SCI, CAN,
LQFP Control Port EXDMAC EDMAC USB WDT) RSPI, RIIC)  Others
112 P64 CS4#-A/
WE#
113 P63  CS3#-A/
CAS#
114 P62 CS2#-A/
RAS#
115 P61 CSi1#-A/
SDCS#
116 VSS
117 P60 CSO#-A
118 VvCC
119 PD7 D7 MTIC5U/
POEO#
120 PD6 D6 MTIC5V/
POE1#
121 PD5 D5 MTIC5W/
POE2#
122 PD4 D4 MTIC11U-B/
POE3#
123 PD3 D3 MTIC11V-B/
POE4#
124 PD2 D2 MTIC11W-B/
POES#
125 PD1 D1 POEG6G#
126 PDO DO POE7#
127 P93 Al19-B
128 P92 Al18-B
129 P91 Al7-B
130 VSS
131 P90 Al6-B
132 VCC
133 P47 IRQ15-B/AN7
134 P46 IRQ14/AN6
135 P45 IRQ13-B/AN5
136 P44 IRQ12/AN4
137 P43 IRQ11-B/AN3
138 P42 IRQ10-B/AN2
139 P41 IRQ9-B/AN1
140 VREFL
141 P40 IRQ8-B/ANO
142 VREFH
143 AVCC
144 P07 IRQ15-A/
ADTRGO#-A
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RX62N Group, RX621 Group 4. 1/0 Registers

Table 4.1 List of 1/0 Registers (Address Order) (15 / 36)

Module Register Number | Access Number of
Address Abbreviation | Register Name Abbreviation | of Bits Size Access Cycles
0008 8053h ADO A/D sampling state register ADSSTR 8 8 2to 3 PCLK*8
0008 805Fh ADO A/D self-diagnostic register ADDIAGR 8 8 2 t0 3 PCLK*8
0008 8060h AD1 A/D data register A ADDRA 16 16 2 to 3 PCLK*8
0008 8062h AD1 A/D data register B ADDRB 16 16 2 to 3 PCLK*8
0008 8064h AD1 A/D data register C ADDRC 16 16 2 to 3 PCLK*8
0008 8066h AD1 A/D data register D ADDRD 16 16 2 to 3 PCLK*8
0008 8070h AD1 A/D control/status register ADCSR 8 8 2 to 3 PCLK*8
0008 8071h AD1 A/D control register ADCR 8 8 2 to 3 PCLK*8
0008 8072h AD1 ADDRn format select register ADDPR 8 8 2to 3 PCLK*8
0008 8073h AD1 A/D sampling state register ADSSTR 8 8 2 to 3 PCLK*8
0008 807Fh AD1 A/D self-diagnostic register ADDIAGR 8 8 2 to 3 PCLK*8
0008 80CO0Oh DA D/A data register 0 DADRO 16 16 2 to 3 PCLK*8
0008 80C2h DA D/A data register 1 DADR1 16 16 2 to 3 PCLK*8
0008 80C4h DA D/A control register DACR 8 8 2 t0 3 PCLK*8
0008 80C5h DA DADRm format select register DADPR 8 8 2 to 3 PCLK*8
0008 81E6h PPGO PPG output control register PCR 8 8 2 to 3 PCLK*8
0008 81E7h PPGO PPG output mode register PMR 8 8 2 to 3 PCLK*8
0008 81E8h PPGO Next data enable register H NDERH 8 8 2 to 3 PCLK*8
0008 81E9h PPGO Next data enable register L NDERL 8 8 2 to 3 PCLK*8
0008 81EAh PPGO Output data register H PODRH 8 8 2 to 3 PCLK*8
0008 81EBh PPGO Output data register L PODRL 8 8 2to 3 PCLK*8
0008 81ECh*1 | PPGO Next data register H NDRH 8 8 2 to 3 PCLK*8
0008 81EDh*2 | PPGO Next data register L NDRL 8 8 2 to 3 PCLK*8
0008 81EEh*1 | PPGO Next data register H2 NDRH2 8 8 2 to 3 PCLK*8
0008 81EFh*2 | PPGO Next data register L2 NDRL2 8 8 2 to 3 PCLK*8
0008 81F0h PPG1 PPG trigger select register PTRSLR 8 8 2 to 3 PCLK*8
0008 81F6h PPG1 PPG output control register PCR 8 8 2to 3 PCLK*8
0008 81F7h PPG1 PPG output mode register PMR 8 8 2 to 3 PCLK*8
0008 81F8h PPG1 Next data enable register H NDERH 8 8 2 to 3 PCLK*8
0008 81F9h PPG1 Next data enable register L NDERL 8 8 2 to 3 PCLK*8
0008 81FAh PPG1 Output data register H PODRH 8 8 2 to 3 PCLK*8
0008 81FBh PPG1 Output data register L PODRL 8 8 2 to 3 PCLK*8
0008 81FCh*3 | PPG1 Next data register H NDRH 8 8 2to 3 PCLK*8
0008 81FDh*4 | PPG1 Next data register L NDRL 8 8 2 to 3 PCLK*8
0008 81FEh*3 | PPG1 Next data register H2 NDRH2 8 8 2 to 3 PCLK*8
0008 81FFh*4 | PPG1 Next data register L2 NDRL2 8 8 2 to 3 PCLK*8
0008 8200h TMRO Timer control register TCR 8 8 2 to 3 PCLK*8
0008 8201h TMR1 Timer control register TCR 8 8 2 to 3 PCLK*8
0008 8202h TMRO Timer control/status register TCSR 8 8 2to 3 PCLK*8
0008 8203h TMR1 Timer control/status register TCSR 8 8 2 to 3 PCLK*8
0008 8204h TMRO Time constant register A TCORA 8 8 2 to 3 PCLK*8
0008 8205h TMR1 Time constant register A TCORA 8 8 2 to 3 PCLK*8
0008 8206h TMRO Time constant register B TCORB 8 8 2 to 3 PCLK*8
0008 8207h TMR1 Time constant register B TCORB 8 8 2 to 3 PCLK*8
0008 8208h TMRO Timer counter TCNT 8 8 2to 3 PCLK*8
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4. 1/0 Registers

Table 4.1 List of 1/0 Registers (Address Order) (31 / 36)
Module Register Number | Access Number of
Address Abbreviation | Register Name Abbreviation | of Bits Size Access Cycles
000A 0060h USBO DCP control register DCPCTR 16 16 at least 9
PCLK*9
000A 0064h USBO Pipe window select register PIPESEL 16 16 at least 9
PCLK*9
000A 0068h USBO Pipe configuration register PIPECFG 16 16 at least 9
PCLK*9
000A 006Ch USBO Pipe maximum packet size register PIPEMAXP 16 16 at least 9
PCLK*9
000A 006Eh USBO Pipe cycle control register PIPEPERI 16 16 at least 9
PCLK*9
000A 0070h USBO Pipe 1 control register PIPELICTR 16 16 at least 9
PCLK*9
000A 0072h USBO Pipe 2 control register PIPE2CTR 16 16 at least 9
PCLK*9
000A 0074h USBO Pipe 3 control register PIPE3CTR 16 16 at least 9
PCLK*9
000A 0076h USBO Pipe 4 control register PIPE4ACTR 16 16 at least 9
PCLK*9
000A 0078h USBO Pipe 5 control register PIPE5SCTR 16 16 at least 9
PCLK*9
000A 007Ah USBO Pipe 6 control register PIPE6CTR 16 16 at least 9
PCLK*9
000A 007Ch USBO Pipe 7 control register PIPE7CTR 16 16 at least 9
PCLK*9
000A 007Eh USBO Pipe 8 control register PIPESCTR 16 16 at least 9
PCLK*9
000A 0080h USBO Pipe 9 control register PIPE9CTR 16 16 at least 9
PCLK*9
000A 0090h USBO Pipe 1 transaction counter enable PIPE1TRE 16 16 at least 9
register PCLK*9
000A 0092h USBO Pipe 1 transaction counter register PIPE1TRN 16 16 at least 9
PCLK*9
000A 0094h USBO Pipe 2 transaction counter enable PIPE2TRE 16 16 at least 9
register PCLK*9
000A 0096h USBO Pipe 2 transaction counter register PIPE2TRN 16 16 at least 9
PCLK*9
000A 0098h USBO Pipe 3 transaction counter enable PIPE3TRE 16 16 at least 9
register PCLK*9
000A 009Ah USBO Pipe 3 transaction counter register PIPE3TRN 16 16 at least 9
PCLK*9
000A 009Ch USBO Pipe 4 transaction counter enable PIPE4TRE 16 16 at least 9
register PCLK*9
000A 009Eh USBO Pipe 4 transaction counter register PIPE4TRN 16 16 at least 9
PCLK*9
000A 00AOh USBO Pipe 5 transaction counter enable PIPESTRE 16 16 at least 9
register PCLK*9
000A 00A2h USBO Pipe 5 transaction counter register PIPESTRN 16 16 at least 9
PCLK*9
000A 00DOh USBO Device address 0 configuration register | DEVADDO 16 16 at least 9
PCLK*9
000A 00D2h USBO Device address 1 configuration register | DEVADD1 16 16 at least 9
PCLK*9
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4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (33/ 36)
Module Register Number | Access Number of
Address Abbreviation | Register Name Abbreviation | of Bits Size Access Cycles
000A 0254h USB1 USB request type register USBREQ 16 16 at least 9
PCLK*9
000A 0256h USB1 USB request value register USBVAL 16 16 at least 9
PCLK*9
000A 0258h USB1 USB request index register USBINDX 16 16 at least 9
PCLK*9
000A 025Ah USB1 USB request length register USBLENG 16 16 at least 9
PCLK*9
000A 025Ch USB1 DCP configuration register DCPCFG 16 16 at least 9
PCLK*9
000A 025Eh USB1 DCP maximum packet size register DCPMAXP 16 16 at least 9
PCLK*9
000A 0260h USB1 DCP control register DCPCTR 16 16 at least 9
PCLK*9
000A 0264h USB1 Pipe window select register PIPESEL 16 16 at least 9
PCLK*9
000A 0268h USB1 Pipe configuration register PIPECFG 16 16 at least 9
PCLK*9
000A 026Ch USB1 Pipe maximum packet size register PIPEMAXP 16 16 at least 9
PCLK*9
000A 026Eh USB1 Pipe cycle control register PIPEPERI 16 16 at least 9
PCLK*9
000A 0270h USB1 Pipe 1 control register PIPELICTR 16 16 at least 9
PCLK*9
000A 0272h USB1 Pipe 2 control register PIPE2CTR 16 16 at least 9
PCLK*9
000A 0274h USB1 Pipe 3 control register PIPE3CTR 16 16 at least 9
PCLK*9
000A 0276h USB1 Pipe 4 control register PIPE4ACTR 16 16 at least 9
PCLK*9
000A 0278h USB1 Pipe 5 control register PIPE5SCTR 16 16 at least 9
PCLK*9
000A 027Ah USB1 Pipe 6 control register PIPE6CTR 16 16 at least 9
PCLK*9
000A 027Ch USB1 Pipe 7 control register PIPE7CTR 16 16 at least 9
PCLK*9
000A 027Eh USB1 Pipe 8 control register PIPESCTR 16 16 at least 9
PCLK*9
000A 0280h USB1 Pipe 9 control register PIPE9CTR 16 16 at least 9
PCLK*9
000A 0290h USB1 Pipe 1 transaction counter enable PIPE1TRE 16 16 at least 9
register PCLK*9
000A 0292h USB1 Pipe 1 transaction counter register PIPE1TRN 16 16 at least 9
PCLK*9
000A 0294h USB1 Pipe 2 transaction counter enable PIPE2TRE 16 16 at least 9
register PCLK*9
000A 0296h USB1 Pipe 2 transaction counter register PIPE2TRN 16 16 at least 9
PCLK*9
000A 0298h USB1 Pipe 3 transaction counter enable PIPE3TRE 16 16 at least 9
register PCLK*9
000A 029Ah USB1 Pipe 3 transaction counter register PIPE3TRN 16 16 at least 9
PCLK*9
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Table 5.4 DC Characteristics (3)
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 10 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL = VSS_USB =0 V
T, = -40 to +85°C

Iltem Symbol | Min. | Typ. | Max. | Unit | Test Conditions
Supply In Max.*3 lcc™ — — 100 mA ICLK =100 MHz
” : _
current operation Normal Peripheral function: — 48 — PCLK =50 MHz
. - BCLK =50 MHz
operation | Clocks supplied*™>
Peripheral function: — 35 —
Clocks not supplied*s
Increased by BGO operation*® — 15 —
Sleep — 20 60
All-module-clock-stop mode™” — 14 28
Standby Software standby mode — 0.12 | 3.0 mA
mode Deep software RTC in RAM, — 30 206 HA
standby mode operation | USB
retained
RAM, — 26 66 HA
usB
power
supply
halted
RTC RAM, — 25 200 HA
halted UsB
retained
RAM, — 21 60 HA
UsB
power
supply
halted
Analog During 12-bit A/D conversion (per unit) Alcc — 25 3.0 mA
power During 10-bit A/D conversion (per unit) — 0.8 1.2 mA
supply
current During D/A conversion (per channel) — 0.3 2.0 HA
Idle (all units) — 30 35 HA
During A/D or D/A standby (all units) — 0.1 4.0 MA
Reference | During 12-bit A/D conversion (per unit) Alcc — 0.5 0.7 mA
28;\’;; During 10-bit A/D conversion (per unit) — 0.06 | 0.1 mA
current During D/A conversion (per channel) — 0.6 1.0 mA
Idle (all units) — 0.4 0.6 mA
During A/D or D/A standby (all units) — 0.1 2.0 HA
RAM standby voltage VRram 248 | — — \
VCC rising gradient SVCC — — 20 ms/\V

Note 1. The ViH characteristic of the pins multiplexed with 5-V tolerant ports 00 to 02, 07, 12, 13, 16, 17, 20, 21, and 33 is the same as
the VIH characteristic of 5-V tolerant ports.
Note 2. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 3. Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.
Note 4. ICC depends on f (ICLK) as follows. (ICLK: PCLK: BCLK: BCLK pin = 8 : 4: 8: 4)
ICC max. =0.89 x f + 11 (max.)
ICC typ. = 0.43 x f + 5 (normal operation, peripheral function: clocks supplied)
ICC typ. = 0.30 x f + 5 (normal operation, peripheral function: clocks not supplied)
ICC max. =0.48 x f + 12 (sleep mode)
Note 5. This does not include the BGO operation.
Note 6. Incremented if data is written to or erased from the ROM or data flash for data storage during the program execution.
Note 7. The values are for reference.
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5. Electrical Characteristics

531 Clock Timing

Table 5.8 Clock Timing
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 to 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL =VSS_USB =0V
T, =-40to +85°C

Item Symbol Min. Max. Unit Test Conditions

BCLK pin output cycle time teye 20 125 ns Figure 5.1

[176-pin LFBGA/145-pin TFLGA/144-pin LQFP]

BCLK pin output cycle time taeyc 40 125 ns

[100-pin LQFP/85-pin TFLGA]

BCLK pin output high pulse width tcH 5 — ns

BCLK pin output low pulse width teL 5 — ns

BCLK pin output rising time ter — 5 ns

BCLK pin output falling time tes — 5 ns

SDCLK pin output cycle time tspeye 20 125 ns

SDCLK pin output high pulse width tcH 5 — ns

SDCLK pin output low pulse width teL 5 — ns

SDCLK pin output rising time ter — 5 ns

SDCLK pin output falling time tes — 5 ns

Oscillation settling time after reset (crystal) tosc1 10 _ ms Figure 5.2

Oscillation settling time after leaving software standby mode tosc2 10 _ ms Figure 5.3

(crystal)

Oscillation settling time after leaving deep software standby mode toscs 10 — ms Figure 5.4

(crystal)

EXTAL external clock output delay settling time toExT 1 — ms Figure 5.2

EXTAL external clock input low pulse width text 30.71 — ns Figure 5.5

EXTAL external clock input high pulse width texH 30.71 - ns

EXTAL external clock rising time texr — 5 ns

EXTAL external clock falling time texs — 5 ns

XCIN sub-clock oscillation settling time tsusosc 2 _ s Figure 5.6

XCIN sub-clock oscillation frequency fsus 32.768 — KHz

On-chip oscillator (IWDTCLK) oscillation frequency fiwbTCLK 62.5 1875 kHz
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534

EXDMAC Timing

Table 5.12 EXDMAC Timing
Conditions: VCC = PLLVCC = AVCC = VCC_USB =2.7 t0 3.6 V, VREFH = 2.7 V to AVCC
VSS = PLLVSS = AVSS = VREFL = VSS_USB =0V

ICLK =8 to 100 MHz, PCLK = 8 to 50 MHz, BCLK = 8 to 100 MHz, SDCLK = 8 to 50 MHz

T, =-40 to +85°C

Item Symbol Min. Max. Unit Test Conditions
EXDMAC EDREQ setup time teprROS 20 — ns Figure 5.22
EDREQ hold time tEDROH 5 — ns
EDACK delay time tepACD — 15 ns Figure 5.23 and Figure 5.24

BCLK / \

tebros

EDREQO
EDREQ1

VA

teoroH

Figure 5.22 EDREQO and EDREQ1 Input Timing

BCLK 7

i

EDACKO
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Figure 5.23 EDACKO0 and EDACKZ1 Single-Address Transfer Timing (for a CS Area)

BCLK
_
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Figure 5.24 EDACKO0 and EDACK1 Single-Address Transfer Timing (for SDRAM)
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Table 5.15  Timing of On-Chip Peripheral Modules (5)
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 t0 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL = VSS_USB =0 V
PCLK = 8 to 50 MHz
T, = -40 to +85°C

Item Symbol Min. Max. Unit Test Conditions
RSPI Data output hold time Master ton 0 — ns Figure 5.39 to Figure
Slave 0 — 5.42
Successive transmission | Master trp tspeyct2 X tpeye | 8 X tspeye | NS
delay time +2 X tpeyc
Slave 4 X tpeye —
MOSI, MISO riseffall time | Output tor, — 5 ns

[176-pin LFBGA/ | tp¢
145-pin TFLGA/
144-pin LQFP]

Output — 10

[100-pin LQFP/

85-pin TFLGA]

Input — 1 ps
SSL rise/fall time Output tssir, — 5 ns

[176—pln LFBGA tSSLf
145-pin TFLGA
144-pin LQFP]

Output — 10
[100-pin LQFP/
85-pin TFLGA]
Input — 1 us

Slave access time tsa — 4 theyc Figure 5.41 and Figure

Slave output release time tREL — 3 tpeyc 5.42

Note 1. tPcyc: PCLK cycle
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55 A/D Conversion Characteristics

Table 5.20 10-Bit A/D Conversion Characteristics
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 t0 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL = VSS_USB =0 V
PCLK = 8 to 50 MHz
T, =-40 to +85°C

Item Min. Typ. Max. Unit Test Conditions

Resolution 10 10 10 bits

Conversion With When the capacitor is charged | 0.8 (0.3)"3 | — — us Sampling

time*1 0.1-uF enough*? 15 states

(PCLK = 50-MHz external

operation) capacitor
Without Permissible signal source 1.0 (0.5)3 | — — Sampling
external impedance (max.) = 1.0 kQ 25 states
capacitor Permissible signal source 2.6 (21)3 | — — Sampling

impedance (max.) = 5.0 kQ 105 states

Analog input capacitance — — 6.0 pF

INL integral nonlinearity error — +1.5 +3.0 LSB

Offset error — +1.5 +3.0 LSB

Full-scale error — +1.5 +3.0 LSB

Quantization error — +0.5 — LSB

Absolute accuracy — +1.5 +3.0 LSB

DNL differential nonlinearity error — +0.5 +1.0 LSB

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 scanning is not supported.

Note 3. The value in parentheses indicates the sampling time.

Table 5.21 12-Bit A/D Conversion Characteristics
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 t0 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL = VSS_USB =0 V
PCLK =8 to 50 MHz
T, =-40 to +85°C

Item Min. Typ. Max. Unit Test Conditions
Resolution 12 12 12 bits
Conversion time*! 1.0 — — us AVCC 2 3.0
2.0 — — us AVCC =227
Analog input capacitance — — 30 pF
Offset error — +2.0 +7.5 LSB
Full-scale error — +2.0 +7.5 LSB
Quantization error — +0.5 — LSB
Absolute accuracy — +2.5 +8.0 LSB
Nonlinearity error — +2.0 +4.0 LSB

Note 1. The time conversion takes is the sum of the sampling interval and the time comparison takes (permissible signal-source
impedance is up to 1.0 kQ)
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5.6 D/A Conversion Characteristics

Table 5.22 D/A Conversion Characteristics

Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 t0 3.6 V, VREFH = 2.7 V to AVCC
VSS = PLLVSS = AVSS = VREFL =VSS_USB =0V
T, = -40 to +85°C

Item Min. Typ. Max. Unit Test Conditions
Resolution 10 10 10 bits
Conversion time — — 3.0 us 20-pF capacitive load
Absolute accuracy — +2.0 +4.0 LSB 2-MQ resistive load
— — +3.0 LSB 4-MQ resistive load
— — +2.0 LSB 10-MQ resistive load
RO output resistance — 3.6 — kQ
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