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RX23T Group 1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications, and Table 1.2 gives a comparison of the functions of the products in different
packages.

Table 1.1 is for products with the greatest number of functions, so the number of peripheral modules and channels will
differ in accordance with the package type. For details, see Table 1.2, Comparison of Functions for Different
Packages.

Table 1.1 Outline of Specifications (1/3)

Classification Module/Function Description

CPU CPU e Maximum operating frequency: 40 MHz

32-bit RX CPU (RX v2)

Minimum instruction execution time: One instruction per clock cycle
Address space: 4-Gbyte linear

Register set

General purpose: Sixteen 32-bit registers

Control: Ten 32-bit registers

Accumulator: Two 72-bit registers

Basic instructions: 75 Variable-length instruction format
Floating-point instructions: 11

DSP instructions: 23

Addressing modes: 11

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian

e On-chip 32-bit multiplier: 32-bit x 32-bit — 64-bit
e On-chip divider: 32-bit + 32-bit — 32 bits
o Barrel shifter: 32 bits
e Memory protection unit (MPU)
FPU e Single precision (32-bit) floating point
« Data types and floating-point exceptions in conformance with the IEEE754 standard
Memory ROM e Capacity: 64 K/128 Kbytes
e 32 MHz, no-wait memory access
32 to 40 MHz: wait states
e Programming/erasing method:
Serial programming (asynchronous serial communication), self-programming
RAM e Capacity: 12 Kbytes
e 40 MHz, no-wait memory access
MCU operating mode Single-chip mode
Clock Clock generation circuit * Main clock oscillator, low-speed and high-speed on-chip oscillator, PLL frequency synthesizer, and
IWDT-dedicated on-chip oscillator
e Oscillation stop detection: Available
e Clock frequency accuracy measurement circuit (CAC): Available
« Independent settings for the system clock (ICLK), peripheral module clock (PCLK), and FlashIF clock
(FCLK)
The CPU and system sections such as other bus masters run in synchronization with the system
clock (ICLK): 40 MHz (at max.)
MTU3c runs in synchronization with the PCLKA: 40 MHz (at max.)
Peripheral modules other than MTU3c run in synchronization with the PCLKB: 40 MHz (at max.)
ADCLK operated in S12ADE runs in synchronization with the PCLKD: 40 MHz (at max.)
The flash peripheral circuit runs in synchronization with the FCLK: 32 MHz (at max.)
Resets RES# pin reset, power-on reset, voltage monitoring reset, independent watchdog timer reset, and
software reset
Voltage detection Voltage detection circuit e When the voltage on VCC falls below the voltage detection level, an internal reset or internal interrupt
(LVDADb) is generated.
Voltage detection circuit 0 is capable of selecting the detection voltage from 2 levels
Voltage detection circuit 1 is capable of selecting the detection voltage from 9 levels
Voltage detection circuit 2 is capable of selecting the detection voltage from 4 levels
Low power Low power consumption e Module stop function
consumption functions e Three low power consumption modes

Sleep mode, deep sleep mode, and software standby mode

Function for lower operating e Operating power control modes

power consumption High-speed operating mode and middle-speed operating mode
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RX23T Group

1. Overview

Table 1.6 List of Pins and Pin Functions (64-Pin LFQFP) (1/2)

Power Supply,
Pin | Clock, System Timers Communications
No. | Control 110 Port (MTU, TMR, POE, CAC) (SClg, RSPI, RIIC) Others
1 P02 CTS1#/RTS1#/SS1# ADSTO/IRQ5
2 P00 IRQ2
3 VCL
4 PO1 CACREF IRQ4
5 MD FINED
6 RES#
7 XTAL P37
8 VSS
9 EXTAL P36
10 vCC
11 PE2 POE10# NMI
12 PD7 TMRIL SSLA1
13 PD6 TMO1 SSLAO/CTS1#/RTS1#/SS1# ADSTO/IRQ5
14 PD5 TMRIO RXD1/SMISO1/SSCL1 IRQ3
15 PD4 TMCIO SCK1 IRQ2
16 PD3 TMOO0 TXD1/SMOSI1/SSDAL
17 PB7 SCK5
18 PB6 RXD5/SMISO5/SSCL5 IRQ5
19 PB5 TXD5/SMOSI5/SSDAS
20 vCC
21 PB4 POES8# IRQ3
22 VSS
23 PB3 MTIOCOA/CACREF SCK5/RSPCKA
24 PB2 MTIOCOB/ADSMO TXD5/SMOSI5/SSDA5/SDAO
25 PB1 MTIOCOC RXD5/SMISO5/SSCL5/SCLO IRQ2
26 PBO MTIOCOD MOSIA
27 PA3 MTIOC2A SSLAO
28 PA2 MTIOC2B CTS5#/RTS5#/SS5#/SSLAL IRQ4
29 P94 MTIOCOC/TMO1 MISOA IRQ1
30 P93 MTIOCOB/TMRI1 SCK5/RSPCKA IRQO
31 P92 TMCI1 SSLA2
32 P91 SSLA3
33 P76 MTIOC4D
34 P75 MTIOC4C
35 P74 MTIOC3D
36 P73 MTIOC4B
37 P72 MTIOC4A
38 P71 MTIOC3B
39 P70 POEO# IRQ5
40 P33 MTIOC3A/MTCLKA SSLA3
41 P32 MTIOC3C/MTCLKB SSLA2
42 vCC
43 P31 MTIOCOA/MTCLKC SSLAl1
44 VSS
45 P30 MTIOCOB/MTCLKD SSLAO
46 P24 MTIC5U/TMCI2 RSPCKA COMPO/IRQ3
47 P23 MTIC5V/CACREF/TMO2 MOSIA COMP1/IRQ4
48 P22 MTIC5W/TMRI2 MISOA COMP2/IRQ2
49 P47 AN007/CMPC12/
CMPC22
50 P46 ANO06/CMPC02
51 P45 ANO05/CMPC21
52 P44 ANO004/CMPC11
53 P43 ANO003/CMPCO01
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RX23T Group

1. Overview

Table 1.7 List of Pins and Pin Functions (52-Pin LQFP)
Power Supply,

Pin | Clock, System Timers Communications

No. | Control 1/0 Port (MTU, TMR, POE, CAC) (SClg, RSPI, RIIC) Others

1 P02 CTS1#/RTS1#/SS1# ADSTO0/IRQ5

2 VCL

3 MD FINED

4 RES#

5 XTAL P37

6 VSS

7 EXTAL P36

8 VCC

9 PE2 POE10# NMI

10 PD6 TMO1 SSLAO/CTS1#/RTS1#/SS1# ADSTO0/IRQ5

11 PD5 TMRIO RXD1/SMISO1/SSCL1 IRQ3

12 PD4 T™MCIO SCK1 IRQ2

13 PD3 TMOO0 TXD1/SMOSI1/SSDA1

14 PB7 SCK5

15 PB6 RXD5/SMISO5/SSCL5 IRQ5

16 PB5 TXD5/SMOSI5/SSDA5S

17 VCC

18 PB4 POES8# IRQ3

19 PB3 MTIOCOA/CACREF SCK5/RSPCKA

20 PB2 MTIOCOB/ADSMO TXD5/SMOSI5/SSDA5/SDAQ

21 PB1 MTIOCOC RXD5/SMISO5/SSCL5/SCLO IRQ2

22 PBO MTIOCOD MOSIA

23 PA3 MTIOC2A SSLAO

24 PA2 MTIOC2B CTS5#/RTS5#/SS5#/SSLAL IRQ4

25 P94 MTIOCOC/TMO1 MISOA IRQ1

26 P93 MTIOCOB/TMRI1 SCK5/RSPCKA IRQO

27 P76 MTIOC4D

28 P75 MTIOC4C

29 P74 MTIOC3D

30 P73 MTIOC4B

31 P72 MTIOC4A

32 P71 MTIOC3B

33 P70 POEO# IRQ5

34 P33 MTIOC3A/MTCLKA SSLA3

35 VCC

36 VSS

37 P24 MTIC5U/TMCI2 RSPCKA COMPO/IRQ3

38 P23 MTIC5V/CACREF/TMO2 MOSIA COMP1/IRQ4

39 P22 MTIC5W/TMRI2 MISOA COMP2/IRQ2

40 P47 AN007/CMPC12/
CMPC22

41 P46 ANO06/CMPC02

42 P45 ANO05/CMPC21

43 P44 ANO004/CMPC11

44 P43 ANO003/CMPCO01

45 P42 ANO002/CMPC20

46 P41 ANO001/CMPC10

47 P40 ANO00/CMPCO00

48 AVCCO

49 AVSSO

50 P11 MTIOC3A/MTCLKC/TMO3 IRQ1/ANO16/
CVREFCO

51 P10 MTCLKD/TMRI3 IRQO/ANO17/
CVREFC1

52 PAS5 MTIOC1A/TMCI3 MISOA
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RX23T Group 3. Address Space

Single-chip mode™
0000 0000h RAM2
0000 2800h Reserved area™
0000 4000h RAM?
0008 4A80h 3
Reserved area
0008 0000h
Peripheral 1/O registers
0010 0000h
Reserved area™
007F CO00h Peripheral 1/0 registers
007F C500h
Reserved area™
007F FCOOh Peripheral 1/O registers
0080 0000h
o = Reserved area™ b =
FFFE 0000h On-chip ROM (prog[gm ROM)
FFFF FFFFh (read only)
Note 1. The address space in boot mode is the same as the address space in single-chip mode.
Note 2. The capacity of ROM/RAM differs depending on the products.
ROM (bytes) RAM (bytes)
Capacity Address Capacity Address
128 Kbytes | FFFE 0000h to FFFF FFFFh || 12 Kbytes 0000 0000h to 0000 27FFh
64 Kbytes | FFFF 0000h to FFFF FFFFh 0000 4000h to 0000 4A7Fh
Note: See Table 1.3 and Table 1.4 List of Products, for the product type name.
Note 3. Reserved areas should not be accessed.

Figure 3.1 Memory Map in Each Operating Mode
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RX23T Group 4. 1/0 Registers

e Longword-size 1/O registers

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

;; Next process

If multiple registers are written to and a subsequent instruction should be executed after the write operations are entirely
completed, only read the 1/O register that was last written to and execute the operation using the value; it is not necessary
to read or execute operation for all the registers that were written to.

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

For numbers of clock cycles for access to 1/O registers, see Table 4.1, List of /O Registers (Address Order).
The number of access cycles to 1/O registers is obtained by following equation.*1

Number of access cycles to 1/0 registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral bus 1 to 6

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

When peripheral functions connected to internal peripheral bus 2 to 6 are accessed, the number of divided clock
synchronization cycles is added.

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

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

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

The allocation of data to be handled by RMPA or string-manipulation instructions to 1/O registers is prohibited, and
operation is not guaranteed if this restriction is not observed.

(5) Notes on Sleep Mode and Mode Transitions

During sleep mode or mode transitions, do not write to the system control related registers (indicated by 'SYSTEM' in the
Module Symbol column in Table 4.1, List of I/O Registers (Address Order)).
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RX23T Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (3/16)
Module Register Number of Numher of Access Cycles

Address Symbol Register Name Symbol Access Size

0008 707Bh  ICU Interrupt Request Register 123 IR123 8 8 2 ICLK
0008 707Ch  ICU Interrupt Request Register 124 IR124 8 8 2ICLK
0008 707Dh  ICU Interrupt Request Register 125 IR125 8 8 2 ICLK
0008 707Eh  ICU Interrupt Request Register 126 IR126 8 8 2ICLK
0008 707Fh ICU Interrupt Request Register 127 IR127 8 8 2 ICLK
0008 7080h ICU Interrupt Request Register 128 IR128 8 8 2 ICLK
0008 7081h ICU Interrupt Request Register 129 IR129 8 8 2 ICLK
0008 7082h ICU Interrupt Request Register 130 IR130 8 8 2ICLK
0008 7083h ICU Interrupt Request Register 131 IR131 8 8 2 ICLK
0008 7084h ICU Interrupt Request Register 132 IR132 8 8 2ICLK
0008 7085h ICU Interrupt Request Register 133 IR133 8 8 2 ICLK
0008 7086h ICU Interrupt Request Register 134 IR134 8 8 2ICLK
0008 7087h ICU Interrupt Request Register 135 IR135 8 8 2 ICLK
0008 7088h ICU Interrupt Request Register 136 IR136 8 8 2 ICLK
0008 7089h ICU Interrupt Request Register 137 IR137 8 8 2 ICLK
0008 708Ah  ICU Interrupt Request Register 138 IR138 8 8 2 ICLK
0008 708Bh  ICU Interrupt Request Register 139 IR139 8 8 2 ICLK
0008 708Ch  ICU Interrupt Request Register 140 IR140 8 8 2 ICLK
0008 708Dh  ICU Interrupt Request Register 141 IR141 8 8 2 ICLK
0008 70A8h  ICU Interrupt Request Register 168 IR168 8 8 2 ICLK
0008 70AAh  ICU Interrupt Request Register 170 IR170 8 8 2 ICLK
0008 70ABh  ICU Interrupt Request Register 171 IR171 8 8 2 ICLK
0008 70AEh  ICU Interrupt Request Register 174 IR174 8 8 2 ICLK
0008 70AFh  ICU Interrupt Request Register 175 IR175 8 8 2 ICLK
0008 70BOh  ICU Interrupt Request Register 176 IR176 8 8 2 ICLK
0008 70B1h  ICU Interrupt Request Register 177 IR177 8 8 2 ICLK
0008 70B2h  ICU Interrupt Request Register 178 IR178 8 8 2 ICLK
0008 70B3h  ICU Interrupt Request Register 179 IR179 8 8 2 ICLK
0008 70B4h ICU Interrupt Request Register 180 IR180 8 8 2 ICLK
0008 70B5h ICU Interrupt Request Register 181 IR181 8 8 2 ICLK
0008 70B6h ICU Interrupt Request Register 182 IR182 8 8 2 ICLK
0008 70B7h ICU Interrupt Request Register 183 IR183 8 8 2 ICLK
0008 70B8h ICU Interrupt Request Register 184 IR184 8 8 2 ICLK
0008 70BYh ICU Interrupt Request Register 185 IR185 8 8 2ICLK
0008 70DAh  ICU Interrupt Request Register 218 IR218 8 8 2 ICLK
0008 70DBh  ICU Interrupt Request Register 219 IR219 8 8 2ICLK
0008 70DCh ICU Interrupt Request Register 220 IR220 8 8 2 ICLK
0008 70DDh  ICU Interrupt Request Register 221 IR221 8 8 2 ICLK
0008 70DEh  ICU Interrupt Request Register 222 IR222 8 8 2 ICLK
0008 70DFh  ICU Interrupt Request Register 223 IR223 8 8 2ICLK
0008 70EOh  ICU Interrupt Request Register 224 IR224 8 8 2 ICLK
0008 70E1h  ICU Interrupt Request Register 225 IR225 8 8 2ICLK
0008 70F6h ICU Interrupt Request Register 246 IR246 8 8 2 ICLK
0008 70F7h ICU Interrupt Request Register 247 IR247 8 8 2ICLK
0008 70F8h ICU Interrupt Request Register 248 IR248 8 8 2 ICLK
0008 70F9h ICU Interrupt Request Register 249 IR249 8 8 2ICLK
0008 711Bh ICU DTC Activation Enable Register 027 DTCER027 8 8 2 ICLK
0008 711Ch  ICU DTC Activation Enable Register 028 DTCERO028 8 8 2ICLK
0008 711Dh ICU DTC Activation Enable Register 029 DTCER029 8 8 2 ICLK
0008 711Eh  ICU DTC Activation Enable Register 030 DTCERO030 8 8 2ICLK
0008 711Fh ICU DTC Activation Enable Register 031 DTCERO031 8 8 2 ICLK
0008 712Dh  ICU DTC Activation Enable Register 045 DTCERO045 8 8 2ICLK
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RX23T Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (8/16)
Module Register Number of Numher of Access Cycles
Address Symbol Register Name Symbol Bits Access Size ICLK > PCLK
0008 838Dh  RSPIO RSPI Slave Select Negation Delay Register SSLND 8 8 2 or 3 PCLKB
0008 838Eh  RSPIO RSPI Next-Access Delay Register SPND 8 8 2 or 3 PCLKB
0008 838Fh RSPIO RSPI Control Register 2 SPCR2 8 8 2 or 3 PCLKB
0008 8390h  RSPIO RSPI Command Register 0 SPCMDO 16 16 2 or 3PCLKB
0008 8392h RSPIO RSPl Command Register 1 SPCMD1 16 16 2 or 3PCLKB
0008 8394h  RSPIO RSPI Command Register 2 SPCMD2 16 16 2 or 3PCLKB
0008 8396h RSPIO RSPl Command Register 3 SPCMD3 16 16 2 or 3PCLKB
0008 8398h  RSPIO RSPI Command Register 4 SPCMD4 16 16 2 or 3PCLKB
0008 839Ah RSPIO RSPl Command Register 5 SPCMD5 16 16 2 or 3PCLKB
0008 839Ch  RSPIO RSPI Command Register 6 SPCMD6 16 16 2 or 3 PCLKB
0008 839Eh RSPIO RSPl Command Register 7 SPCMD7 16 16 2 or 3PCLKB
0008 9000h  S12AD A/D Control Register ADCSR 16 16 2 or 3PCLKB
0008 9004h S12AD A/D Channel Select Register AO ADANSAO 16 16 2 or 3 PCLKB
0008 9006h  S12AD A/D Channel Select Register Al ADANSAL 16 16 2 or 3PCLKB
0008 9008h S12AD A/D-Converted Value Addition/Average Function Select ADADSO 16 16 2 or 3PCLKB
Register 0
0008 900Ah  S12AD A/D-Converted Value Addition/Average Function Select ADADS1 16 16 2 or 3PCLKB
Register 1
0008 900Ch  S12AD A/D-Converted Value Addition/Average Count Select ADADC 8 8 2 or 3 PCLKB
Register
0008 900Eh  S12AD A/D Control Extended Register ADCER 16 16 2 or 3 PCLKB
0008 9010h  S12AD A/D Conversion Start Trigger Select Register ADSTRGR 16 16 2 or 3 PCLKB
0008 9012h S12AD A/D Conversion Extended Input Control Register ADEXICR 16 16 2 or 3PCLKB
0008 9014h  S12AD A/D Channel Select Register BO ADANSBO 16 16 2 or 3PCLKB
0008 9016h S12AD A/D Channel Select Register B1 ADANSB1 16 16 2 or 3 PCLKB
0008 9018h  S12AD A/D Data Duplication Register ADDBLDR 16 16 2 or 3 PCLKB
0008 901Ch  S12AD A/D Internal Reference Voltage Data Register ADOCDR 16 16 2 or 3PCLKB
0008 901Eh  S12AD A/D Self-Diagnosis Data Register ADRD 16 16 2 or 3 PCLKB
0008 9020h S12AD A/D Data Register 0 ADDRO 16 16 2 or 3PCLKB
0008 9022h  S12AD A/D Data Register 1 ADDR1 16 16 2 or 3PCLKB
0008 9024h S12AD A/D Data Register 2 ADDR2 16 16 2 or 3 PCLKB
0008 9026h  S12AD A/D Data Register 3 ADDR3 16 16 2 or 3PCLKB
0008 9028h S12AD A/D Data Register 4 ADDR4 16 16 2 or 3PCLKB
0008 902Ah  S12AD A/D Data Register 5 ADDRS5 16 16 2 or 3PCLKB
0008 902Ch S12AD A/D Data Register 6 ADDR6 16 16 2 or 3PCLKB
0008 902Eh  S12AD A/D Data Register 7 ADDR7 16 16 2 or 3PCLKB
0008 9040h S12AD A/D Data Register 16 ADDR16 16 16 2 or 3 PCLKB
0008 9042h  S12AD A/D Data Register 17 ADDR17 16 16 2 or 3PCLKB
0008 9066h S12AD A/D Sample-and-hold Circuit Control Register ADSHCR 16 16 2 or 3PCLKB
0008 907Ah  S12AD AJ/D Disconnection Detection Control Register ADDISCR 8 8 2 or 3 PCLKB
0008 9080h S12AD A/D Group Scan Priority Control Register ADGSPCR 16 16 2 or 3PCLKB
0008 9084h  S12AD A/D Data Duplication Register A ADDBLDRA 16 16 2 or 3 PCLKB
0008 9086h S12AD A/D Data Duplication Register B ADDBLDRB 16 16 2 or 3 PCLKB
0008 908Ah  S12AD A/D High-Side/Low-Side Reference Voltage Control ADHVREFCNT 8 8 2 or 3 PCLKB
Register
0008 90DDh  S12AD A/D Sampling State Register L ADSSTRL 8 8 2 or 3 PCLKB
0008 90DFh  S12AD A/D Sampling State Register O ADSSTRO 8 8 2 or 3PCLKB
0008 90EOh  S12AD A/D Sampling State Register 0 ADSSTRO 8 8 2 or 3 PCLKB
0008 90E1h  S12AD A/D Sampling State Register 1 ADSSTR1 8 8 2 or 3 PCLKB
0008 90E2h S12AD A/D Sampling State Register 2 ADSSTR2 8 8 2 or 3 PCLKB
0008 90E3h  S12AD A/D Sampling State Register 3 ADSSTR3 8 8 2 or 3 PCLKB
0008 90E4h S12AD A/D Sampling State Register 4 ADSSTR4 8 8 2 or 3 PCLKB
0008 90E5h  S12AD A/D Sampling State Register 5 ADSSTR5 8 8 2 or 3 PCLKB
0008 90E6h  S12AD A/D Sampling State Register 6 ADSSTR6 8 8 2 or 3 PCLKB
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RX23T Group

5. Electrical Characteristics

Table 5.5 DC Characteristics (3)
Conditions: VCC =2.7Vto 5.5V, AVCCO = VREFHO = VCC t0 5.5V, VSS = AVSS0 = VREFLO =0V, T, =-40 to +105°C
Item Symbol | Typ. | Max.| Unit CorTc?ifitons
Supply | High-speed Normal No peripheral ICLK =40 MHz lcc 4.6 — mA

Sijrrent operating mode | operating mode | operation*2 ICLK = 32 MHz 3.9 —
ICLK =16 MHz 2.8 —
ICLK = 8 MHz 2.2 —
All peripheral ICLK = 40 MHz*3 15.0| —
operation: Normal ICLK = 32 MHz* 24| —
ICLK = 16 MHz*4 7.2 —
ICLK = 8 MHz*4 4.6 —

All peripheral ICLK = 40 MHz*3 — | 33.0

operation: Max. ICLK = 32 MHz*4 — [ 245
Sleep mode No peripheral ICLK =40 MHz 2.7 —
operation*2 ICLK = 32 MHz 23| —
ICLK =16 MHz 1.9 —
ICLK = 8 MHz 1.6 —
All peripheral ICLK = 40 MHz*3 68 | —
operation: Normal ICLK = 32 MHz*4 57 —
ICLK = 16 MHz*4 3.6 —
ICLK = 8 MHz*4 25 —
Deep sleep No peripheral ICLK =40 MHz 17 —
mode operation*2 ICLK = 32 MHz 15 | —
ICLK =16 MHz 1.3 —
ICLK = 8 MHz 1.3 —
All peripheral ICLK = 40 MHz*3 53 | —
operation: Normal ICLK = 32 MHz* a4 —
ICLK = 16 MHz*4 2.8 —
ICLK = 8 MHz*4 2.0 —

Middle-speed Normal No peripheral ICLK =12 MHz lcc 2.6 — mA

operating modes | operating mode | operation*6 ICLK = 8 MHz 19 —
ICLK =1 MHz 1.3 —
All peripheral ICLK =12 MHz 55 —
E%f::glf? ICLK = 8 MHz 42 | —
ICLK =1 MHz 1.6 —

All peripheral ICLK =12 MHz — | 11.0

operation: Max.*?
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RX23T Group

5. Electrical

Characteristics

IOH/IOL VS VOH/VOL
20
15 Ta =-40°C
Ta =25°C
10 / 7 Ta = 105°(
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3o / =
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15 T ec
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0.0 0.5 1.0 15 2.0 2.5 3.0
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Figure 5.5 Von/VorL and Igy/loL. Temperature Characteristics at VCC = 2.7 V when Normal Output is Selected
(Reference Data)
lon/loL VS Von/Vor
60
Ta=-40°C
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Figure 5.6 Von/VoL and lgn/lo. Temperature Characteristics at VCC = 5.0 V when Normal Output is Selected
(Reference Data)
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RX23T Group

5. Electrical Characteristics

5.2.2 Standard I/O Pin Output Characteristics (2)
Figure 5.8 to Figure 5.11 show the characteristics when high-drive output is selected by the drive capacity control
register.
lon/loL VS Von/Vor
150
\ cc = 55V
100
Vcc =50V
z‘ 50 Vcc =27V
E
3 0
<: Vee =27V __— /
el e
-50 /
= "]
-100 Vec=5.0V
Vcc =55V
-150
0.0 1.0 2.0 3.0 4.0 5.0 6.0
Voul/VoL[V]
Figure 5.8 Von/VoL and Ign/lo. Voltage Characteristics at T, = 25°C When Normal Output is Selected
(Reference Data)
lon/loL VS Von/Vor
40
30 Ta = -40°C]
Ta=25°C
20 ,/ Ta = 105°(
/ 7
E
B 0
\5 10 /
-20 ///
Ta = 105°C —_— "
30 =< /
Ta =-40°C —_—
-40
0.0 0.5 1.0 15 2.0 2.5 3.0
Voul/VoL[V]
Figure 5.9 Von/VorL and Igy/lo. Temperature Characteristics at VCC = 2.7 V when Normal Output is Selected

(Reference Data)
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RX23T Group

5. Electrical Characteristics

MOSCCR.MOSTP )‘

L.

»

tmaNosc
Main clock oscillator output m Z? i } \ / \ ’

Figure 5.21 Main Clock Oscillation Start Timing

LOCOCR.LCSTP

fLoco

LOCO clock oscillator output

e —

§

Figure 5.22 LOCO Clock Oscillation Start Timing

ILOCOCR.ILCSTP

£

7

IWDT-dedicated clock oscillator output

tiLoco

R AWAW

Figure 5.23 IWDT-Dedicated Clock Oscillation Start Timing

RES# _7

Internal reset 7l

treswT
OFS1.HOCOEN

HOCO clock

§

Figure 5.24 HOCO Clock Oscillation Start Timing (After Reset is Canceled by Setting OFS1.HOCOEN Bit to 0)
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5. Electrical Characteristics

Table 5.25 Timing of On-Chip Peripheral Modules (3)

Conditions: VCC =2.7Vto5.5V, AVCCO = VREFHO = VCCt0 5.5V, VSS = AVSS0 = VREFLO =0V, T, = -40 to +105°C,

C = 30pF
Item Symbol Min. Max. Unit*1 Coereifitons
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpeye Figure 5.42
SPI SCK clock cycle input (slave) 65536 tpeyc
SCK clock high pulse width tspckwH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwL 0.4 0.6 tspeyc
SCK clock rise/fall time tspckr, tspcks — 20 ns
Data input setup time (master) VCC=4.0Vor tsy 40 — ns Figure 5.43,
above Figure 5.44
VCC=27Vor 65 —
above
Data input setup time (slave) 40 —
Data input hold time th 40 — ns
SS input setup time t EAD 3 — tspeyc
SS input hold time t ac — tspeyc
Data output delay time (master) top — 40 ns
Data output delay time (slave) VCC=4.0Vor — 40
above
VCC=2.7Vor — 65
above
Data output hold time (master) Master ton -10 — ns
Slave -10 —
Data rise/fall time tor tof — 20 ns
SS input rise/fall time tssir tssir — 20 ns
Slave access time tsa — 6 tpeye Figure 5.45,
Slave output release time tREL — 6 theyc Figure 5.46
Note 1. tpcyc: PCLK cycle
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RX23T Group 5. Electrical Characteristics

Table 5.27 Timing of On-Chip Peripheral Modules (5)
Conditions: VCC =2.7Vto5.5V, AVCCO = VREFHO = VCCto 5.5V, VSS = AVSS0 = VREFLO =0V, T, =-40 to +105°C

Item Symbol Min.*2 Max. Unit Cor-:-(?iz:)ns

Simple 12C SDA rise time tsr — 1000 ns | Figure 5.47
(Standard mode) SDA fall time tst — 300 ns
SDA spike pulse removal time tsp 0 4 X toeyct ns
Data setup time tspas 250 — ns
Data hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Simple 12C SDA rise time tsr — 300 ns | Figure 5.47
(Fast mode) SDA fall time tst — 300 ns
SDA spike pulse removal time tsp 0 4 X toeyc*t ns
Data setup time tspas 100 — ns
Data hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note 1. tpcyc: PCLK cycle
Note 2. C, is the total capacitance of the bus lines.

Port

A
_N

trrw

Figure 5.34 I/O Port Input Timing

)) ))

Output >< s 1G5

compare output 2 o)

)L ))
Input capture « «

et 4 tricw 4
Figure 5.35 MTU3 Input/Output Timing
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5. Electrical Characteristics

RSPI Simple SPI
tro
SSLAO SSn# \ y
input input L @ 4 \
tLean i tac
RSPCKA SCKn \ £ /
CPOL=0 CKPOL=1 1 K
input input
RSPCKA SCKn b 4 \
CcPOL=1 CKPOL =0 \ 7Z T
input input
tsa ton top tReL
€—>] N
L
MISOA SMISOn LSB OUT )}< MSB OUT >§ T opata W LSB OUT MSB OUT
output output (Lastdata) _( X
tsu th T'Dr,lm
input input
n=15
Figure 5.46 RSPI Timing (Slave, CPHA = 1) and Simple SPI Clock Timing (Slave, CKPH = 0)
Viu B
SDA
Vi 7’
teur
< > tscun
—> — < tsTas —> [t —> [« tstos
\ T vl
SCL
pt st B srt T pt
tsi —> tspas
< tspan
Test conditions
Note 1. S, P, and Sr indicate the following conditions, respectively. _ _
P, " Vi =V x 0.7,V =V x 0.
S: START condition m=VEEx0.7,Vy =VCCx 03
P: STOP condition
Sr: Repeated START condition
Figure 5.47 RIIC Bus Interface Input/Output Timing and Simple I2C Bus Interface Input/Output Timing
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5. Electrical Characteristics

54 A/D Conversion Characteristics

Table 5.28 A/D Conversion Characteristics (1)

Conditions: VCC =45V to5.5V, AVCCO = VREFHO =VCCt0 5.5V, VSS = AVSS0 = VREFLO =0V, T, =-40 to +105°C

Item Min. Typ. Max. Unit Test Conditions

Frequency 1 — 40 MHz

Resolution — — 12 Bit

Conversion time*1 Permissible signal 1.00 — — us High-precision channel

(Operation at source impedance ADSSTRN.SST[7:0] bits = 08h

PCLKD = 40 MHz) (SM?T:(.)I N 1n2 IEQId ircuit 1.25 —_ —_ us Normal-precision channel

ample-and-hold circul ADSSTRN.SST[7:0] bits = 12h

not in use
Permissible signal 1.65 — — us High-precision channel
source impedance ADSSTRN.SST[7:0] bits = 08h
(Max.) =1.0kQ/ ADSHCR.SSTSH][7:0] bits = ODh
Sample-and-hold circuit ANOO0O to AN002 =0.25 V to
in use VREFHO - 0.25V

Analog input capacitance — — 12 pF

Offset error — — +6.5 LSB

Full-scale error — — +6.5 LSB

Quantization error — +0.5 — LSB

Absolute accuracy — — +8.0 LSB

DNL differential nonlinearity error — 0.5 +1.5 LSB

INL integral nonlinearity error — +2.0 +4.0 LSB

Note:  The characteristics apply when no pin functions other than A/D converter input are used. Absolute accuracy includes
guantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not

include quantization errors.

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

states is indicated.
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5. Electrical Characteristics

5.5 Comparator Characteristics

Table 5.32 Comparator Characteristics
Conditions: VCC =2.7 Vto 5.5V, AVCCO = VREFHO = VCC to 5.5V, VSS = AVSS0 = VREFLO =0V, T, =40 to +105°C

Iltem Symbol Min. Typ. Max. Unit Test Conditions
Offset voltage Veioff — — 40 mV
Reference input voltage range Veref 0 — AVCCO \
Response time ter — — 200 ns VOD =100 mV
CMPCTL.CDFS =0
tef — — 200 ns
Stabilization wait time for input tewait 300 — — ns
selection
Operation stabilization wait time temp — 1 us
A
v 100 mvV
CVREFN yy
100 ny
ANOOO to A4
ANOO7
ter
t
COMPO to i
COMP2
(n=0,1)
Figure 5.49 Comparator Response Time
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Vpor
VCC

10V

tw(POR)

< =

Internal reset signal
(active-low)

taet  tror
Note 1. typor is the time required for a power-on reset to be enabled while the external power VCC is being held below the
valid voltage (1.0 V).
When VCC turns on, maintain typor) for 1.0 ms or more.

Figure 5.51 Power-On Reset Timing

« tvorr
vce Veeto / N Vivk
Internal reset signal
(active-low)
- > »
taet de tLvpo
Figure 5.52 Voltage Detection Circuit Timing (Vdet0)
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Bypass
capacitor
0.1 pF
11 ] !J'H_II_II_II_II_II_II_I
[] 37 0w O 24 ]
[ ]38 238 23 ]
[] 39 22 ]
Ejj RX23T Group ;%
[]42 PLQPOO48KB'B 19 [ ]
[]43 _Ni 18 ]
e (423Tp|n I__Q F)P) o5 -
[ |45 Op view 16:| =— capacitor
[] 46 vee 1534 o
[]47 14 ]
[]48 § § § 13[ ]
B B

External capacitor
for power supply

stabilization

4.7 pF Bypass
capacitor
0.1 pF

Note 1. Do not apply the power supply voltage to the VCL pin.
Note 2. Use a 4.7-uF multilayer ceramic for the VCL pin and place it close to the pin.
A recommended value is shown for the capacitance of the bypass capacitors.

Figure 5.58 Connecting Capacitors (48 Pins)
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Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas
Electronics Corporation website.

JEITA Package Code RENESAS Code Previous Code MASS[Typ.]
P-LFQFP64-10x10-0.50 PLQPQO064KB-C — 0.3g
HD
5
48 33
HAHAHARAAAAHAHAH e
Agi E 32
— =
s | )
— -
= = w9
s | o — N
s | ) x
o |
— =
s | )
A== =
A L]
LG BN =
Index area NOTE 4
NOTE 3
’:
[] L) NOWT.D DIMENSIONS *f AND *x2* DO NOT INCLUDE MOLD FLASH.

/ \L‘ 2. DIMENSION "«3" DOES NOT INCLUDE TRM OFFSET.
PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
LOCATED WITHIN THE HATCHED AREA.
4 CHAMFERS AT CORNERS ARE OPTIONAL; SIZE MAY VARY.

o
w

%3
b
.
Reference Dimension in Milimeters
Symbol Min Nom Max
D 9.9 10.0 10.1
E 9.9 10.0 10.1
A2 —_— 1.4 —
o HD 11.8 12.0 12.2
o o~
< < N\ o Ol HE 1.8 12.0 12.2
. AN Al — 1T — 1 17
77 Al 0.05 —_— 0.15
< bp

0.15 0.20 | 0.27

Lp c 0.09 0.20
L1 : ; =
Detail F i 0 35 8

[e] | — | 05 | —

x | — | — | 008

y | — ] — | cos

lo | 045 | 08 | 075

| — 1 10 | —

Figure A 64-Pin LFQFP (PLQP0064KB-C)
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REVISION HISTORY RX23T Group Datasheet

Classifications
- Items with Technical Update document number: Changes according to the corresponding issued Technical Update
- Items without Technical Update document number: Minor changes that do not require Technical Update to be issued

Description L
Rev. Date Classification
Page Summary
1.00 | Mar 31, 2015 — First edition, issued
1.10 | Oct 30, 2015 | Features
1 Features changed
1. Overview
2,3 Table 1.1 Outline of Specifications (1/3) (2/3) changed
6 Table 1.3 List of Products: D Version (Ta = —40 to +85°C) changed
6 Table 1.4 List of Products: G Version (Ta = —40 to +105°C) changed
7 Figure 1.1 How to Read the Product Part Number changed
10 Table 1.5 Pin Functions (2/2) changed
11 Figure 1.3 Pin Assignments of the 64-Pin LFQFP changed
12 Figure 1.4 Pin Assignments of the 52-Pin LQFP changed
13 Figure 1.5 Pin Assignments of the 48-Pin LFQFP changed
14 Table 1.6 List of Pins and Pin Functions (64-Pin LFQFP) (1/2) changed
16 Table 1.7 List of Pins and Pin Functions (52-Pin LQFP) changed
17 Table 1.8 List of Pins and Pin Functions (48-Pin LFQFP) changed
3. Address Space
22 | Figure 3.1 Memory Map in Each Operating Mode changed
4. 1/0 Registers
25 Table 4.1 List of /0O Registers (Address Order) (1 / 16)

Address: 0008 0036h High-Speed On-Chip Oscillator Control Register
(HOCOCR), Address: 0008 00A5h High-Speed On-Chip Oscillator Wait
Control Register (HOCOWTCR) added

34 Table 4.1 List of /0O Registers (Address Order) (10 / 16)

Address: 0008 C087h Open Drain Control Register 1 (ODR1) added

5. Electrical Characteristics

42 Table 5.3 DC Characteristics (1) changed

57 Table 5.14 Operating Frequency Value (High-Speed Operating Mode), Table
5.15 Operating Frequency Value (Middle-Speed Operating Mode) changed

58 Table 5.16 Clock Timing, Figure 5.20 EXTAL External Clock Input Timing
changed

59, 60 Figure 5.24 HOCO Clock Oscillation Start Timing (After Reset is Canceled
by Setting OFS1.HOCOEN Bit to 0), Figure 5.25 HOCO Clock Oscillation
Start Timing (Oscillation is Started by Setting HOCOCR.HCSTP Bit) added

79 Table 5.32 Comparator Characteristics changed
80 Table 5.33 D/A Conversion Characteristics symbol added
82 Table 5.35 Power-On Reset Circuit and Voltage Detection Circuit
Characteristics (2) changed
83 Figure 5.52 Voltage Detection Circuit Timing (Vdet0) changed
89 Figure 5.56 Connecting Capacitors (64 Pins) changed
90 Figure 5.57 Connecting Capacitors (52 Pins) changed
91 Figure 5.58 Connecting Capacitors (48 Pins) changed
Appendix 1. Package Dimensions
92 Figure A 64-Pin LFQFP (PLQP0064KB-C) changed
93 Figure B 52-Pin LQFP (PLQP0052JA-B) changed
94 Figure C 48 -Pin LFQFP (PLQP0048KB-B) changed
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