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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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R32C/117 Group 1.  Overview

1.2 Product Information
Tables 1.5 and 1.6 list the product information and Figure 1.1 shows the details of the part number.

Notes:
1. The old package codes are as follows:

PLQP0100KB-A: 100P6Q-A; PLQP0144KA-A: 144P6Q-A
2. “8 Kbytes” in the ROM capacity indicates the data flash memory capacity.

Table 1.5 R32C/117 Group Product List for Normal Speed Version (1/2)       As of February, 2013

Part Number Package Code (1) ROM Capacity (2) RAM Capacity Remarks

R5F6417BNFB (P)

PLQP0100KB-A
128 Kbytes
+ 8 Kbytes

20 Kbytes

-20°C to 85°C (N version)

R5F6417BDFB -40°C to 85°C (D version)

R5F6417BPFB -40°C to 85°C (P version)

R5F6417ANFB (P)

PLQP0100KB-A
256 Kbytes
+ 8 Kbytes

-20°C to 85°C (N version)

R5F6417ADFB -40°C to 85°C (D version)

R5F6417APFB -40°C to 85°C (P version)

R5F64175NFD (P)

PLQP0144KA-A

384 Kbytes
+ 8 Kbytes

40 Kbytes

-20°C to 85°C (N version)

R5F64175DFD -40°C to 85°C (D version)

R5F64175PFD -40°C to 85°C (P version)

R5F64175NFB (P)

PLQP0100KB-A

-20°C to 85°C (N version)

R5F64175DFB -40°C to 85°C (D version)

R5F64175PFB -40°C to 85°C (P version)

R5F64176NFD (P)

PLQP0144KA-A

512 Kbytes
+ 8 Kbytes

-20°C to 85°C (N version)

R5F64176DFD -40°C to 85°C (D version)

R5F64176PFD -40°C to 85°C (P version)

R5F64176NFB (P)

PLQP0100KB-A

-20°C to 85°C (N version)

R5F64176DFB -40°C to 85°C (D version)

R5F64176PFB -40°C to 85°C (P version)

R5F64177NFD (P)

PLQP0144KA-A

640 Kbytes
+ 8 Kbytes

48 Kbytes

-20°C to 85°C (N version)

R5F64177DFD -40°C to 85°C (D version)

R5F64177PFD -40°C to 85°C (P version)

R5F64177NFB (P)

PLQP0100KB-A

-20°C to 85°C (N version)

R5F64177DFB -40°C to 85°C (D version)

R5F64177PFB -40°C to 85°C (P version)

R5F64178NFD (P)

PLQP0144KA-A

768 Kbytes
+ 8 Kbytes

63 Kbytes

-20°C to 85°C (N version)

R5F64178DFD -40°C to 85°C (D version)

R5F64178PFD -40°C to 85°C (P version)

R5F64178NFB (P)

PLQP0100KB-A

-20°C to 85°C (N version)

R5F64178DFB -40°C to 85°C (D version)

R5F64178PFB -40°C to 85°C (P version)

R5F64179NFD (P)

PLQP0144KA-A

1 Mbyte
+ 8 Kbytes

-20°C to 85°C (N version)

R5F64179DFD -40°C to 85°C (D version)

R5F64179PFD -40°C to 85°C (P version)

R5F64179NFB (P)

PLQP0100KB-A

-20°C to 85°C (N version)

R5F64179DFB -40°C to 85°C (D version)

R5F64179PFB -40°C to 85°C (P version)

(P): On planning phase 
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Figure 1.1 Part Numbering

Part Number

R5 F 64 17 9 H P XXX FD

Package Code
FB : PLQP0100KB-A
FD : PLQP0144KA-A

ROM Number
Omitted in the flash memory version

ROM/RAM Capacity
B : 128 KB/20 KB
A : 256 KB/20 KB
5 : 384 KB/40 KB
6 : 512 KB/40 KB
7 : 640 KB/48 KB
8 : 768 KB/63 KB
9 : 1 MB/63 KB

Temperature Code
N : -20°C to 85°C
D : -40°C to 85°C
P : -40°C to 85°C

Memory Type
F : Flash memory version

R32C/117 Group

R32C/100 Series

Rated Operating Frequency
H : 64 MHz (High speed version)

   None : 50 MHz (Normal speed version)
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R32C/117 Group 1.  Overview

Table 1.18 Pin Specifications

Notes:
1. Pull-up resistors are selected for the following 4-pin units: Pi_0 to Pi_3 and Pi_4 to Pi_7 (i = 0 to 15);

however, they are enabled only for the input pins.
2. N-channel open drain output can be enabled on the applicable pins on a discrete pin basis.
3. 5 V tolerant input is enabled when an applicable pin is set as an input port. When it is set as an I/O

port, to enable 5 V tolerant input, this pin should be set as N-channel open drain output.

Pin Names

Package Selectable Functions

5 V Tolerant Input (3)144-
pin

100-
pin

Pull-up resistor (1)
N-channel 

open drain (2)

P0_0 to P0_7   

P1_0 to P1_7   

P2_0 to P2_7   

P3_0 to P3_7   

P4_0 to P4_7    

P5_0 to P5_3   

P5_4 to P5_7    

P6_0 to P6_7    

P7_0 to P7_7    

P8_0 to P8_3    

P8_4, P8_6, P8_7   

P9_0 to P9_3 (144-pin)   

P9_1, P9_3 (100-pin)  

P9_4 to P9_7    

P10_0 to P10_7   

P11_0 to P11_3   

P11_4  

P12_0 to P12_3   

P12_4 to P12_7  

P13_0 to P13_7  

P14_1, P14_3  

P14_4 to P14_6  

P15_0 to P15_7   
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R32C/117 Group 2.  Central Processing Unit (CPU)

2.1 General Purpose Registers

2.1.1 Data Registers (R2R0, R3R1, R6R4, and R7R5)
These 32-bit registers are primarily used for transfers and arithmetic/logic operations.
Each of the registers can be divided into upper and lower 16-bit registers, e.g. R2R0 can be divided into
R2 and R0, R3R1 can be divided into R3 and R1, etc.
Moreover, data registers R2R0 and R3R1 can be divided into four 8-bit data registers: upper (R2H and
R3H), mid-upper (R2L and R3L), mid-lower (R0H and R1H), and lower (R0L and R1L).

2.1.2 Address Registers (A0, A1, A2, and A3)
These 32-bit registers have functions similar to data registers. They are also used for address register
indirect addressing and address register relative addressing.

2.1.3 Static Base Register (SB)
This 32-bit register is used for SB relative addressing.

2.1.4 Frame Base Register (FB)
This 32-bit register is used for FB relative addressing.

2.1.5 Program Counter (PC)
This 32-bit counter indicates the address of the instruction to be executed next.

2.1.6 Interrupt Vector Table Base Register (INTB)
This 32-bit register indicates the start address of a relocatable vector table.

2.1.7 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)
Two types of 32-bit stack pointers (SPs) are provided: user stack pointer (USP) and interrupt stack
pointer (ISP). 
Use the stack pointer select flag (U flag) to select either the user stack pointer (USP) or the interrupt
stack pointer (ISP). The U flag is bit 7 in the flag register (FLG). Refer to 2.1.8 “Flag Register (FLG)” for
details.
To minimize the overhead of interrupt sequence due to less memory access, set the user stack pointer
(USP) or the interrupt stack pointer (ISP) to a multiple of 4.

2.1.8 Flag Register (FLG)
This 32-bit register indicates the CPU status.

2.1.8.1 Carry Flag (C flag)
This flag retains a carry, borrow, or shifted-out bit generated by the arithmetic logic unit (ALU).

2.1.8.2 Debug Flag (D flag)
This flag is only for debugging. Only set this bit to 0.

2.1.8.3 Zero Flag (Z flag)
This flag becomes 1 when the result of an operation is 0; otherwise it is 0.

2.1.8.4 Sign Flag (S flag)
This flag becomes 1 when the result of an operation is a negative value; otherwise it is 0.
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R32C/117 Group 2.  Central Processing Unit (CPU)

2.2 Fast Interrupt Registers
The following three registers are provided to minimize the overhead of the interrupt sequence. 

2.2.1 Save Flag Register (SVF)
This 32-bit register is used to save the flag register when a fast interrupt occurs.

2.2.2 Save PC Register (SVP)
This 32-bit register is used to save the program counter when a fast interrupt occurs.

2.2.3 Vector Register (VCT)
This 32-bit register is used to indicate a jump address when a fast interrupt occurs.

2.3 DMAC-associated Registers
There are seven types of DMAC-associated registers. 

2.3.1 DMA Mode Registers (DMD0, DMD1, DMD2, and DMD3)
These 32-bit registers are used to set DMA transfer mode, bit rate, etc.

2.3.2 DMA Terminal Count Registers (DCT0, DCT1, DCT2, and DCT3)
These 24-bit registers are used to set the number of DMA transfers.

2.3.3 DMA Terminal Count Reload Registers (DCR0, DCR1, DCR2, and DCR3)
These 24-bit registers are used to set the reloaded values for DMA terminal count registers.

2.3.4 DMA Source Address Registers (DSA0, DSA1, DSA2, and DSA3)
These 32-bit registers are used to set DMA source addresses.

2.3.5 DMA Source Address Reload Registers (DSR0, DSR1, DSR2, and DSR3)
These 32-bit registers are used to set the reloaded values for DMA source address registers.

2.3.6 DMA Destination Address Registers (DDA0, DDA1, DDA2, and DDA3)
These 32-bit registers are used to set DMA destination addresses.

2.3.7 DMA Destination Address Reload Registers (DDR0, DDR1, DDR2, and
DDR3)

These 32-bit registers are used to set reloaded values for DMA destination address registers.
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Table 4.7 SFR List (7)
Address Register Symbol Reset Value

000140h Group 2 Waveform Generation Register 0 G2PO0 XXXXh
000141h
000142h Group 2 Waveform Generation Register 1 G2PO1 XXXXh
000143h
000144h Group 2 Waveform Generation Register 2 G2PO2 XXXXh
000145h
000146h Group 2 Waveform Generation Register 3 G2PO3 XXXXh
000147h
000148h Group 2 Waveform Generation Register 4 G2PO4 XXXXh
000149h
00014Ah Group 2 Waveform Generation Register 5 G2PO5 XXXXh
00014Bh
00014Ch Group 2 Waveform Generation Register 6 G2PO6 XXXXh
00014Dh
00014Eh Group 2 Waveform Generation Register 7 G2PO7 XXXXh
00014Fh
000150h Group 2 Waveform Generation Control Register 0 G2POCR0 0000 0000b
000151h Group 2 Waveform Generation Control Register 1 G2POCR1 0000 0000b
000152h Group 2 Waveform Generation Control Register 2 G2POCR2 0000 0000b
000153h Group 2 Waveform Generation Control Register 3 G2POCR3 0000 0000b
000154h Group 2 Waveform Generation Control Register 4 G2POCR4 0000 0000b
000155h Group 2 Waveform Generation Control Register 5 G2POCR5 0000 0000b
000156h Group 2 Waveform Generation Control Register 6 G2POCR6 0000 0000b
000157h Group 2 Waveform Generation Control Register 7 G2POCR7 0000 0000b
000158h
000159h
00015Ah
00015Bh
00015Ch
00015Dh
00015Eh
00015Fh
000160h Group 2 Base Timer Register G2BT XXXXh
000161h
000162h Group 2 Base Timer Control Register 0 G2BCR0 0000 0000b
000163h Group 2 Base Timer Control Register 1 G2BCR1 0000 0000b
000164h Base Timer Start Register BTSR XXXX 0000b
000165h
000166h Group 2 Function Enable Register G2FE 00h
000167h Group 2 RTP Output Buffer Register G2RTP 00h
000168h
000169h
00016Ah Group 2 Serial Interface Mode Register G2MR 00XX X000b
00016Bh Group 2 Serial Interface Control Register G2CR 0000 X110b
00016Ch Group 2 SI/O Transmit Buffer Register G2TB XXXXh
00016Dh
00016Eh Group 2 SI/O Receive Buffer Register G2RB XXXXh
00016Fh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/117 Group 4.  Special Function Registers (SFRs)

Table 4.13 SFR List (13)
Address Register Symbol Reset Value

000320h
000321h
000322h
000323h
000324h UART3 Special Mode Register 4 U3SMR4 00h
000325h UART3 Special Mode Register 3 U3SMR3 00h
000326h UART3 Special Mode Register 2 U3SMR2 00h
000327h UART3 Special Mode Register U3SMR 00h
000328h UART3 Transmit/Receive Mode Register U3MR 00h
000329h UART3 Bit Rate Register U3BRG XXh
00032Ah UART3 Transmit Buffer Register U3TB XXXXh
00032Bh
00032Ch UART3 Transmit/Receive Control Register 0 U3C0 0000 1000b
00032Dh UART3 Transmit/Receive Control Register 1 U3C1 0000 0010b
00032Eh UART3 Receive Buffer Register U3RB XXXXh
00032Fh
000330h
000331h
000332h
000333h
000334h UART2 Special Mode Register 4 U2SMR4 00h
000335h UART2 Special Mode Register 3 U2SMR3 00h
000336h UART2 Special Mode Register 2 U2SMR2 00h
000337h UART2 Special Mode Register U2SMR 00h
000338h UART2 Transmit/Receive Mode Register U2MR 00h
000339h UART2 Bit Rate Register U2BRG XXh
00033Ah UART2 Transmit Buffer Register U2TB XXXXh
00033Bh
00033Ch UART2 Transmit/Receive Control Register 0 U2C0 0000 1000b
00033Dh UART2 Transmit/Receive Control Register 1 U2C1 0000 0010b
00033Eh UART2 Receive Buffer Register U2RB XXXXh
00033Fh
000340h Count Start Register TABSR 0000 0000b
000341h Clock Prescaler Reset Register CPSRF 0XXX XXXXb
000342h One-shot Start Register ONSF 0000 0000b
000343h Trigger Select Register TRGSR 0000 0000b
000344h Increment/Decrement Select Register UDF 0000 0000b
000345h
000346h Timer A0 Register TA0 XXXXh
000347h
000348h Timer A1 Register TA1 XXXXh
000349h
00034Ah Timer A2 Register TA2 XXXXh
00034Bh
00034Ch Timer A3 Register TA3 XXXXh
00034Dh
00034Eh Timer A4 Register TA4 XXXXh
00034Fh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.14 SFR List (14)
Address Register Symbol Reset Value

000350h Timer B0 Register TB0 XXXXh
000351h
000352h Timer B1 Register TB1 XXXXh
000353h
000354h Timer B2 Register TB2 XXXXh
000355h
000356h Timer A0 Mode Register TA0MR 0000 0000b
000357h Timer A1 Mode Register TA1MR 0000 0000b
000358h Timer A2 Mode Register TA2MR 0000 0000b
000359h Timer A3 Mode Register TA3MR 0000 0000b
00035Ah Timer A4 Mode Register TA4MR 0000 0000b
00035Bh Timer B0 Mode Register TB0MR 00XX 0000b
00035Ch Timer B1 Mode Register TB1MR 00XX 0000b
00035Dh Timer B2 Mode Register TB2MR 00XX 0000b
00035Eh Timer B2 Special Mode Register TB2SC XXXX XXX0b
00035Fh Count Source Prescaler Register TCSPR 0000 0000b
000360h
000361h
000362h
000363h
000364h UART0 Special Mode Register 4 U0SMR4 00h
000365h UART0 Special Mode Register 3 U0SMR3 00h
000366h UART0 Special Mode Register 2 U0SMR2 00h
000367h UART0 Special Mode Register U0SMR 00h
000368h UART0 Transmit/Receive Mode Register U0MR 00h
000369h UART0 Bit Rate Register U0BRG XXh
00036Ah UART0 Transmit Buffer Register U0TB XXXXh
00036Bh
00036Ch UART0 Transmit/Receive Control Register 0 U0C0 0000 1000b
00036Dh UART0 Transmit/Receive Control Register 1 U0C1 0000 0010b
00036Eh UART0 Receive Buffer Register U0RB XXXXh
00036Fh
000370h
000371h
000372h
000373h
000374h
000375h
000376h
000377h
000378h
000379h
00037Ah
00037Bh
00037Ch CRC Data Register CRCD XXXXh
00037Dh
00037Eh CRC Input Register CRCIN XXh
00037Fh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.17 SFR List (17)
Address Register Symbol Reset Value
0003E0h
0003E1h
0003E2h
0003E3h
0003E4h
0003E5h
0003E6h
0003E7h  
0003E8h
0003E9h
0003EAh
0003EBh
0003ECh
0003EDh
0003EEh
0003EFh
0003F0h Pull-up Control Register 0 PUR0 0000 0000b
0003F1h Pull-up Control Register 1 PUR1 XXXX X0XXb
0003F2h Pull-up Control Register 2 PUR2 000X XXXXb
0003F3h Pull-up Control Register 3 PUR3 0000 0000b
0003F4h Pull-up Control Register 4 PUR4 XXXX 0000b
0003F5h  
0003F6h
0003F7h
0003F8h
0003F9h
0003FAh
0003FBh
0003FCh
0003FDh
0003FEh
0003FFh Port Control Register PCR 0XXX XXX0b

X: Undefined
Blanks are reserved. No access is allowed.



R01DS0064EJ0120 Rev.1.20 Page 47 of 109
Feb 6, 2013

R32C/117 Group 4.  Special Function Registers (SFRs)

Note:
1. The value in the PM0 register is retained even after a software reset or watchdog timer reset.

Table 4.19 SFR List (19)
Address Register Symbol Reset Value

040030h to
04003Fh
040040h
040041h
040042h
040043h
040044h Processor Mode Register 0 (1) PM0 1000 0000b

(CNVSS pin = Low)
0000 0011b
(CNVSS pin = High)

040045h
040046h System Clock Control Register 0 CM0 0000 1000b
040047h System Clock Control Register 1 CM1 0010 0000b
040048h Processor Mode Register 3 PM3 00h
040049h
04004Ah Protect Register PRCR XXXX X000b
04004Bh
04004Ch Protect Register 3 PRCR3 0000 0000b
04004Dh Oscillator Stop Detection Register CM2 00h
04004Eh
04004Fh
040050h
040051h
040052h
040053h Processor Mode Register 2 PM2 00h
040054h Chip Select Output Pin Setting Register 0 CSOP0 1000 XXXXb
040055h Chip Select Output Pin Setting Register 1 CSOP1 01X0 XXXXb
040056h Chip Select Output Pin Setting Register 2 CSOP2 XXXX 0000b
040057h
040058h
040059h
04005Ah Low Speed Mode Clock Control Register CM3 XXXX XX00b
04005Bh
04005Ch
04005Dh
04005Eh
04005Fh
040060h Voltage Regulator Control Register VRCR 0000 0000b
040061h
040062h Low Voltage Detector Control Register LVDC 0000 XX00b
040063h
040064h Detection Voltage Configuration Register DVCR 0000 XXXXb
040065h
040066h
040067h

040068h to
040093h

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.23 SFR List (23)
Address Register Symbol Reset Value

040120h to
04403Fh
044040h
044041h
044042h
044043h
044044h
044045h
044046h
044047h
044048h
044049h
04404Ah
04404Bh
04404Ch
04404Dh
04404Eh Watchdog Timer Start Register WDTS XXXX XXXXb
04404Fh Watchdog Timer Control Register WDC 000X XXXXb
044050h
044051h
044052h
044053h
044054h
044055h
044056h
044057h
044058h
044059h
04405Ah
04405Bh
04405Ch
04405Dh
04405Eh
04405Fh Protect Register 2 PRCR2 0XXX XXXXb

X: Undefined
Blanks are reserved. No access is allowed.
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Notes:
1. The device is operationally guaranteed under these operating conditions.
2. The following conditions should be satisfied:

• The sum of IOL(peak) of ports P0, P1, P2, P8_6, P8_7, P9, P10, P11, P14, and P15 is 80 mA or less.

• The sum of IOL(peak) of ports P3, P4, P5, P6, P7, P8_0 to P8_4, P12, and P13 is 80 mA or less.

• The sum of IOH(peak) of ports P0, P1, P2, and P11 is -40 mA or less.

• The sum of IOH(peak) of ports P8_6, P8_7, P9, P10, P14, and P15 is -40 mA or less.

• The sum of IOH(peak) of ports P3, P4, P5, P12, and P13 is -40 mA or less.

• The sum of IOH(peak) of ports P6, P7, and P8_0 to P8_4 is -40 mA or less.

3. Ports P9_0, P9_2, and P11 to P15 are available in the 144-pin package only. Port P9_1 is designated
as input pin in the 100-pin package.

4. Average value within 100 ms.

Table 5.4 Operating Conditions (3/5) 

(VCC = 3.0 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted) (1)

Symbol Characteristic
Value

Unit
Min. Typ. Max.

IOH(peak) High level 
peak 
output 

current (2)

P0_0 to P0_7, P1_0 to P1_7, P2_0 to P2_7, 
P3_0 to P3_7, P4_0 to P4_7, P5_0 to P5_7, 
P6_0 to P6_7, P7_0 to P7_7, P8_0 to P8_4, P8_6, 
P8_7, P9_0 to P9_7, P10_0 to P10_7, 
P11_0 to P11_4, P12_0 to P12_7, P13_0 to P13_7, 

P14_3 to P14_6, P15_0 to P15_7 (3)

-10.0 mA

IOH(avg) High level 
average 
output 

current (4)

P0_0 to P0_7, P1_0 to P1_7, P2_0 to P2_7, 
P3_0 to P3_7, P4_0 to P4_7, P5_0 to P5_7, 
P6_0 to P6_7, P7_0 to P7_7, P8_0 to P8_4, P8_6, 
P8_7, P9_0 to P9_7, P10_0 to P10_7, 
P11_0 to P11_4, P12_0 to P12_7, P13_0 to P13_7, 

P14_3 to P14_6, P15_0 to P15_7 (3)

-5.0 mA

IOL(peak) Low level 
peak 
output 

current (2)

P0_0 to P0_7, P1_0 to P1_7, P2_0 to P2_7, 
P3_0 to P3_7, P4_0 to P4_7, P5_0 to P5_7, 
P6_0 to P6_7, P7_0 to P7_7, P8_0 to P8_4, P8_6, 
P8_7, P9_0 to P9_7, P10_0 to P10_7, 
P11_0 to P11_4, P12_0 to P12_7, P13_0 to P13_7, 

P14_3 to P14_6, P15_0 to P15_7 (3)

10.0 mA

IOL(avg) Low level 
average 
output 

current (4)

P0_0 to P0_7, P1_0 to P1_7, P2_0 to P2_7, 
P3_0 to P3_7, P4_0 to P4_7, P5_0 to P5_7, 
P6_0 to P6_7, P7_0 to P7_7, P8_0 to P8_4, P8_6, 
P8_7, P9_0 to P9_7, P10_0 to P10_7, 
P11_0 to P11_4, P12_0 to P12_7, P13_0 to P13_7, 

P14_3 to P14_6, P15_0 to P15_7 (3)

5.0 mA



R01DS0064EJ0120 Rev.1.20 Page 74 of 109
Feb 6, 2013

R32C/117 Group 5.  Electrical Characteristics

Notes:
1. Program/erase definition

This value represents the number of erasures per block.
When the number of program/erase cycles is n, each block can be erased n times.
For example, if a 4-word write is performed in 512 different addresses in the 4-Kbyte block A and
then the block is erased, this is counted as a single program/erase operation.
However, the same address cannot be written to more than once per erasure (overwrite disabled).

2. Data retention includes periods when no supply voltage is applied and no clock is provided.
3. Contact a Renesas Electronics sales office for data retention times other than the above condition.

Table 5.7 Electrical Characteristics of RAM
 (VCC = 3.0 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Symbol Characteristic
Measurement 

Condition

Value
Unit

Min. Typ. Max.

VRDR RAM data retention voltage In stop mode 2.0 V

Table 5.8 Electrical Characteristics of Flash Memory
 (VCC = 3.0 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Symbol Characteristic
Value

Unit
Min. Typ. Max.

— Program/erase cycles (1) Program area 1000 Cycles

Data area 10000 Cycles

— 4-word program time Program area 150 900 µs

Data area 300 1700 µs

— Lock bit program time Program area 70 500 µs

Data area 140 1000 µs

— Block erasure time 4-Kbyte block 0.12 3.0 s

32-Kbyte block 0.17 3.0 s

64-Kbyte block 0.20 3.0 s

— Data retention (2) Ta = 55°C (3) 10 Years
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VCC = 5 V

Note:
1. One D/A converter is used. The DAi register (i = 0, 1) of the other unused converter is set to 00h. The

resistor ladder for the A/D converter is not considered.
Even when the VCUT bit in the AD0CON1 register is set to 0 (VREF disconnected), IVREF is supplied.

Table 5.19 D/A Conversion Characteristics (VCC = AVCC = VREF = 4.2 to 5.5 V, VSS = AVSS = 0 V, 

and Ta = Topr, unless otherwise noted)

Symbol Characteristic Measurement Condition
Value

Unit
Min. Typ. Max.

— Resolution 8 Bits

— Absolute precision 1.0 %

tS Settling time 3 µs

RO Output resistance 4 10 20 k

IVREF Reference input current See Note 1 1.5 mA
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VCC = 5 V
Timing Requirements (VCC = 4.2 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Note:
1. The value is calculated by the following formulas based on a value SSC by setting bits SSC4 to

SSC0 in the I2CSSCR register:
th(SDA-SCL)S = SSC ÷ 2 × tc(IIC) + 40 [ns]

tsu(SCL-SDA)P = (SSC ÷ 2 + 1) × tc(IIC) + 40 [ns]

tw(SDAH)P = (SSC + 1) × tc(IIC) + 40 [ns]

Table 5.34 Multi-master I2C-bus Interface

Symbol Characteristic

Value

UnitStandard-mode Fast-mode

Min. Max. Min. Max.

tw(SCLH) MSCL input high level pulse width 600 600 ns

tw(SCLL) MSCL input low level pulse width 600 600 ns

tr(SCL) MSCL input rise time 1000 300 ns

tf(SCL) MSCL input fall time 300 300 ns

tr(SDA) MSDA input rise time 1000 300 ns

tf(SDA) MSDA input fall time 300 300 ns

th(SDA-SCL)S MSCL high level hold time after 
START condition/repeated START 
condition

(1) 2 × tc(IIC) + 40 ns

tsu(SCL-SDA)P MSCL high level setup time for 
repeated START condition/STOP 
condition

(1) 2 × tc(IIC) + 40 ns

tw(SDAH)P MSDA high level pulse width after 
STOP condition

(1) 4 × tc(IIC) + 40 ns

tsu(SDA-SCL) MSDA input setup time 100 100 ns

th(SCL-SDA) MSDA input hold time 0 0 ns
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VCC = 5 V
Switching Characteristics (VCC = 4.2 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Note:
1. The value is calculated using the formulas below based on the base clock cycles (tc(Base)) and

respective cycles of Tsu(A-R), Tw(R), Tsu(A-W), and Tw(W) set by registers EBC0 to EBC3. If the
calculation results in a negative value, modify the value to be set. For details on how to set values,
refer to the User’s manual.

tsu(S-R) = tsu(A-R) = Tsu(A-R) × tc(Base) - 15 [ns]

tw(R) = Tw(R) × tc(Base) - 10 [ns]

tsu(S-W) = tsu(A-W) = Tsu(A-W) × tc(Base) - 15 [ns]

tw(W) = tsu(D-W) = Tw(W) × tc(Base) - 10 [ns]

Table 5.35 External Bus Timing (separate bus)

Symbol Characteristic
Measurement 

Condition

Value
Unit

Min. Max.

tsu(S-R) Chip-select setup time before 
read

Refer to 
Figure 5.6

(1) ns

th(R-S) Chip-select hold time after read tc(Base) - 15 ns

tsu(A-R) Address setup time before read (1) ns

th(R-A) Address hold time after read tc(Base) - 15 ns

tw(R) Read pulse width (1) ns

tsu(S-W) Chip-select setup time before 
write

(1) ns

th(W-S) Chip-select hold time after write 1.5 × tc(Base) - 15 ns

tsu(A-W) Address setup time before write (1) ns

th(W-A) Address hold time after write 1.5 × tc(Base) - 15 ns

tw(W) Write pulse width (1) ns

tsu(D-W) Data setup time before write (1) ns

th(W-D) Data hold time after write 0 ns
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VCC = 3.3 V

Note:
1. Pins AN15_0 to AN15_7 are available in the 144-pin package only.

Table 5.44 A/D Conversion Characteristics (VCC = AVCC = VREF = 3.0 to 3.6 V, VSS = AVSS = 0 V, 

Ta = Topr, and f(BCLK) = 32 MHz, unless otherwise noted)

Symbol Characteristic Measurement Condition
Value

Unit
Min. Typ. Max.

— Resolution VREF = VCC 10 Bits

—

Absolute error VREF = VCC = 3.3 V AN_0 to AN_7, 
AN0_0 to AN0_7, 
AN2_0 to AN2_7, 
AN15_0 to AN15_7, 

ANEX0, ANEX1 (1)

±5 LSB

External op-amp 
connection mode

±7 LSB

INL Integral non-linearity 
error

VREF = VCC = 3.3 V AN_0 to AN_7, 
AN0_0 to AN0_7, 
AN2_0 to AN2_7, 
AN15_0 to AN15_7, 

ANEX0, ANEX1 (1)

±5 LSB

External op-amp 
connection mode

±7 LSB

DNL Differential non-
linearity error

VREF = VCC = 3.3 V
±1 LSB

— Offset error ±3 LSB

— Gain error ±3 LSB

RLADDER Resistor ladder VREF = VCC 4 20 k

tCONV Conversion time
(10 bits)

AD = 10 MHz, 

with sample and hold function
3.3 µs

tCONV Conversion time
(8 bits)

AD = 10 MHz, 

with sample and hold function
2.8 µs

tSAMP Sampling time AD = 10 MHz 0.3 µs

VIA Analog input voltage 0 VREF V

AD Operating clock 
frequency

Without sample and hold function 0.25 10 MHz

With sample and hold function 1 10 MHz
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VCC = 3.3 V
Timing Requirements (VCC = 3.0 to 3.6 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Table 5.46 External Clock Input

Symbol Characteristic
Value

Unit
Min. Max.

tc(X) External clock input period 62.5 250 ns

tw(XH) External clock input high level pulse width 25 ns

tw(XL) External clock input low level pulse width 25 ns

tr(X) External clock input rise time 5 ns

tf(X) External clock input fall time 5 ns

tw / tc External clock input duty 40 60 %

Table 5.47 External Bus Timing

Symbol Characteristic
Value

Unit
Min. Max.

tsu(D-R) Data setup time before read 40 ns

th(R-D) Data hold time after read 0 ns

tdis(R-D) Data disable time after read 0.5 × tc(Base) + 10 ns
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Figure 5.6 Switching Characteristic Measurement Circuit 

Figure 5.7 External Clock Input Timing

30 pF

Pin to be
measured

MCU

XIN

t  w(XH) t  w(XL)

t  r(X) t  f(X)

t  c(X)
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Figure 5.8 External Bus Timing for Separate Bus

CS0 to CS3

A23 to A0, BC0 to BC3

RD

D31 to D0

t  h(R-D)

t  h(R-S)

External bus timing (separate bus)

Read cycle

t  w(R)

t  su(S-R)

t  h(R-A)t  su(A-R)

Write cycle

CS0 to CS3

A23 to A0, BC0 to BC3

WR, WR0 to WR3

D31 to D0

t  su(D-W) t  h(W-D)

t  su(D-R)

t  h(W-S)

t  w(W)

t  su(S-W)

t  h(W-A)t  su(A-W)

Measurement conditions

Criterion for
input voltage

Criterion for
output voltage

V   IH

V   IL

V   OH

V   OL

2.5 V

0.8 V

2.0 V

0.8 V

1.5 V

0.5 V

2.4 V

0.5 V

Item      V     = 4.2 to 5.5 V          CC

t  cR

t  cW

     V     = 3.0 to 3.6 V          CC


