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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"

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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Ethernet controller 
(ETHERC)

ETH0_TXC, 
ETH1_TXC, 
ETH2_TXC

Input Input the 10 M/100 M transmission clock (2.5 MHz/25 MHz).

ETH0_TXEN, 
ETH1_TXEN, 
ETH2_TXEN

Output Output the transmission enable signal.

ETH0_TXER, 
ETH1_TXER, 
ETH2_TXER

Output Output the transmission error signal.

ETH0_TXD0 to 3, 
ETH1_TXD0 to 3, 
ETH2_TXD0 to 3

Output Output the transmission data signal.

ETH0_RXC, 
ETH1_RXC, 
ETH2_RXC

I/O Receive clock I/O pins

ETH0_RXDV, 
ETH1_RXDV, 
ETH2_RXDV

Input Input the receive data enable signal.

ETH0_RXER, 
ETH1_RXER, 
ETH2_RXER

Input Input the receive data error signal.

ETH0_RXD0 to 3, 
ETH1_RXD0 to 3
ETH2_RXD0 to 3

Input Input the receive data signal.

ETH0_CRS, 
ETH1_CRS, 
ETH2_CRS

Input Input the carrier sense signal.

ETH0_COL, 
ETH1_COL, ETH2_COL

Input Input the collision detection signal.

ETH_MDC, 
MII2_MDC

Output Output the management interface clock.

ETH_MDIO, 
MII2_MDIO

I/O Management data signal I/O pins 

PHYLINK0,
PHYLINK1

Input Input the PHY Link signal.

ETHSWSECOUT Output Event output pin for Ethernet switch per second

PHYRESETOUT#, 
PHYRESETOUT2#

Output Output the PHY RESET signal
(PHYRESETOUT#: for Ether0 and Ether1, PHYRESETOUT2#: for 
Ether2)

EtherCAT slave controller 
(ECATC)
(optional)

CATLEDRUN Output Outputs the EtherCAT RUN LED signal.

CATIRQ Output Outputs the EtherCAT IRQ signal.

CATLEDSTER Output Outputs the EtherCAT Dual-color state LED signal.

CATLEDERR Output Outputs the EtherCAT error LED signal.

CATLINKACT0, 
CATLINKACT1

Output Output the EtherCAT link/activity LED signal.

CATSYNC0, 
CATSYNC1

Output Output the EtherCAT SYNC signal.

CATLATCH0, 
CATLATCH1

Input Input the EtherCAT LATCH signal.

CATI2CCLK Output Outputs the EtherCAT EEPROM I2C clock signal.

CATI2CDATA I/O Inputs/outputs the EtherCAT EEPROM I2C data signal.

Table 1.4 Pin Functions  (5 / 7)

Classifications Pin Name I/O Description
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R8 PG2 / A3 / PO4 / TOC0 / RSPCK1

R9 PG7 / A8 / PO9

R10 PH2 / A11 / MTIOC2A / PO12

R11 PH4 / IRQ4 / A13 / PO14

R12 PH6 / A15 / MTIOC7D / RTS0#

R13 P23 / A0 / MTIC5U / TXD0 / DACK1

R14 P27 / A20 / MTIOC8C / TIOCB0 / RTS0#

R15 P47 / WE3#/DQMUU/AH# / MTIOC6C

R16 VCCQ33

R18 VCCQ33

R19 PS6 / IRQ14 / TIOCA5 / TIOCB5 / PO23 / RXD2 / ENCIF06

R20 PS7 / TIOCA4 / TIOCB4 / PO24 / TXD2

T1 DVDD_USB

T2 VDD33_USB

T3 P32 / IRQ10 / USB_OVRCUR

T5 PC6 / TCLKC / SCL1 / CRXD0 / DREQ0 / USB_VBUSIN

T6 P37 / WE1#/DQMLU / PO1

T7 P36 / WE0#/DQMLL / PO0

T8 PG3 / A4 / PO5 / TIC1 / MISO1

T9 PG6 / A7 / TCLKB / PO8 / SSL11

T10 PH3 / A12 / MTIOC1B / PO13

T11 VCCQ33

T12 PH5 / A14 / PO15

T13 VCCQ33

T14 P26 / A19 / MTIOC8D / DREQ1

T15 VCCQ33

T16 VSS

T18 VSS

T19 PE0 / D8 / MTIOC1B / TIOCB2 / TRACEDATA0

T20 PE1 / D9 / MTCLKD / TIOCB3 / SSL03 / TRACEDATA1

U1 P60 / SPBSSL / CTXD0 / TEND0

U2 P63 / SPBMO/SPBIO0

U3 PN1 / MTIOC8C / PO21 / MISO1 / ENCIF09

U18 P00 / D0 / MTIOC6A / TIOCA1 / ADTRG1 / TRACECTL

U19 P04 / D4 / MTIOC3C / TIOCA5

U20 P03 / D3 / MTIC5U / TIOCA4

V1 P61 / SPBIO3 / CTXD1 / DACK0

V2 P64 / SPBMI/SPBIO1

V3 PN3 / MTIOC8A / RSPCK1

V4 PN4 / IRQ12 / MTIOC6C / TIOCC6 / SSL11

V5 PC7 / TIC0 / SDA1 / CRXD1

V6 PG1 / A2 / PO3

V7 PG4 / A5 / PO6 / TOC1 / MOSI1

V8 PG5 / A6 / TCLKA / PO7 / SSL10

V9 PH0 / A9 / PO10

Table 1.5 Pin Assignments (320-Pin FBGA)  (6 / 8)

Pin Number Pin Name
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45 VSS

46 P63 / SPBMO/SPBIO0

47 P64 / SPBMI/SPBIO1

48 P65 / SPBIO2 / DREQ0

49 VSS

50 VDD

51 P36 / WE0#/DQMLL / PO0

52 P37 / WE1#/DQMLU / PO1

53 PG0 / A1 / PO2

54 PG1 / A2 / PO3

55 VCCQ33

56 PG2 / A3 / PO4 / TOC0 / RSPCK1

57 PG3 / A4 / PO5 / TIC1 / MISO1

58 PG4 / A5 / PO6 / TOC1 / MOSI1

59 PG5 / A6 / TCLKA / PO7 / SSL10

60 PG6 / A7 / TCLKB / PO8 / SSL11

61 PG7 / A8 / PO9

62 PH0 / A9 / PO10

63 PH1 / A10 / MTIOC2B / PO11

64 PH2 / A11 / MTIOC2A / PO12

65 PH3 / A12 / MTIOC1B / PO13

66 VDD

67 VSS

68 PH4 / IRQ4 / A13 / PO14

69 PH5 / A14 / PO15

70 PH6 / A15 / MTIOC7D / RTS0#

71 PH7 / A16 / MTIC5W

72 P24 / IRQ12 / RD/WR# / RXD0

73 P21 / IRQ1 / CS0# / MTIC5V / TIOCB1 / CTS0#

74 P22 / IRQ2 / RD# / MTIOC7B / TIOCD0 / SCK0

75 P23 / A0 / MTIC5U / TXD0 / DACK1

76 P20 / A17 / MTCLKD

77 P25 / A18 / MTCLKC / TEND1

78 P26 / A19 / MTIOC8D / DREQ1

79 P27 / A20 / MTIOC8C / TIOCB0 / RTS0#

80 VDD

81 VSS

82 P42 / MTIOC7C / RXD0

83 P40 / MTIOC8A / TXD0

84 P43 / WE2#/DQMUL / MTIOC8B / USB_VBUSEN

85 P47 / WE3#/DQMUU/AH# / MTIOC6C

86 VCCQ33

87 P10 / IRQ0 / CKIO / TIOCA0 / TRACECLK

88 VSS

89 P00 / D0 / MTIOC6A / TIOCA1 / TRACECTL

Table 1.6 Pin Assignments (176-Pin HLQFP)  (2 / 4)

Pin Number Pin Name
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135 VCCQ33

136 VREFH0

137 VREFL0

138 AVSS0

139 AVCC0

140 AN000

141 AN001

142 AN002

143 AN003

144 AN004

145 AN005

146 AN006

147 AN007

148 VDD

149 VSS

150 P51 / IRQ1 / PHYLINK1 / RSPCK2

151 P54 / CLKOUT25M1 / MOSI2

152 P56 / BS# / ETH1_TXER

153 PD5 / A21 / ETH1_TXD3 / ETH0_TXD0 / TIC0 / SSL20 / MCLK3

154 PD6 / A22 / ETH1_TXD2 / ETH0_TXD1 / TIC1 / MISO2 / MCLK2

155 PD7 / ETH1_TXD1 / MTIOC4D / GTIOC2B / TOC0

156 P86 / ETH1_TXD0 / MTIOC4B / GTIOC2A / TOC1 / RSPCK2

157 P87 / A23 / ETH1_TXC / ETH0_RXD0 / MTIOC4C / GTIOC1B / MCLK1

158 PF5 / ETH1_TXEN / MTIOC4A / GTIOC1A / TIC2

159 VCCQ33

160 VDD

161 VSS

162 PF6 / ETH1_RXD0 / MTIOC3D / GTIOC0B / TOC2

163 PB7 / ETH1_RXD1 / MTIOC3B / GTIOC0A / TOC3

164 PC0 / WAIT# / ETH1_RXD2 / GTETRG / SCL1 / MDAT3

165 PC1 / IRQ9 / ETH1_RXD3 / PHYLINK0 / SDA1 / MDAT2

166 PB0 / ETH1_RXDV / MTCLKB / TCLKD / TIC3

167 PB1 / ETH1_RXER / MTCLKA / TCLKC / CTS4#

168 PB2 / ETH1_RXC / ETH0_RXD1 / MTIOC1A / SSL30 / MDAT1

169 VCCQ33

170 PB3 / IRQ3 / CS1# / ETH1_CRS / PHYRESETOUT# / TXD3 / CTXD1 / MCLK0

171 PB4 / A24 / ETH1_COL / ETH0_RXER / RXD3 / MOSI3 / MDAT0

172 PB5 / ETH_MDIO / TCLKB / POE0# / POE10# / CTS3# / RSPCK3

173 VSS

174 VDD

175 PB6 / ETH_MDC / TCLKA / SCK3 / RTS4# / MISO3

176 PC2 / ETH0_TXC / ETH1_RXD2 / SDA0

Table 1.6 Pin Assignments (176-Pin HLQFP)  (4 / 4)

Pin Number Pin Name



R01DS0228EJ0140 Rev.1.40 Page 36 of 134
Jan. 19, 2018

RZ/T1 Group 1.  Overview

C15 AN000

C16 VREFL0

C17 VREFH0

C18 PD2 WAIT# AN110

C19 P14 CAS# MTIOC4A / 
GTIOC1A

ENCIF10

C20 P13 RAS# MTIOC4C / 
GTIOC1B

D1 P81 TIOCC0 ETH0_RXER / 
CTS4#

D2 P80 TIOCC3 ETH0_RXDV / 
RTS4#

IRQ8

D3 PU3 TIOCD6 ETH2_COL / TXD3

D18 PD0 CS4# AN108

D19 P96 POE0# / POE10# ENCIF09 AN106

D20 P95 MTCLKA CTS2# IRQ13 AN105

E1 P84 ETH0_COL / 
CATLINKACT1 / 
RXD4

E2 P82 TIOCD3 ETH0_TXEN / 
ETH1_CRS / SCK4 / 
RTS3# / 
USB_OVRCUR

E3 PU1 TIOCA11 ETH2_RXC / SCK3

E5 PU0 TIOCA10 ETH2_RXER

E6 PL6 TIOCA9 ETH2_RXD3

E7 PL4 ETH2_RXD1 IRQ4

E8 PL2 TIOCA6 ETH2_TXEN ADTRG1

E9 PL0 TIOCB9 ETH2_TXD0

E10 PK7 TIOCB7 ETH2_TXD2

E11 PK6 TIOCB6 ETH2_TXD3

E12 PD5 A21 TIC0 ETH1_TXD3 / 
ETH0_TXD0 / 
SSL20

MCLK3 AN113

E13 P56 BS# ETH1_TXER

E14 PD4 ETH2_INT AN112

E15 VCCQ33

E16 PD1 CS1# AN109

E18 P97 A25 IRQ7 ADTRG1 / 
AN107

E19 P94 MTCLKB RTS2# ENCIF08 IRQ4 AN104

E20 P93 MTIOC1A / TIC3 SCK2 ENCIF07 AN103

F1 PC4 TCLKH CATI2CCLK / SCL0

F2 P83 ETH0_CRS / 
CATLINKACT0 / 
TXD4

IRQ11

Table 1.7 List of Pin and Pin Functions (320-Pin FBGA)  (3 / 10)
Pin
Number

Power
Supply
Clock
System
Control I/O Port Bus

Timer Communication Others

Interrupt S12ADCa
320-Pin
FBGA

(MTU3a, GPTa, 
TPUa, PPG, POE3, 
CMTW)

(ETHERC, 
ECATC*1, SCIFA, 
RSPIa, RIICa, 
RSCAN, SPIBSC, 
USB)

(SSI, DSMIF,
Encoder I/F)
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36 USB_DM

37 USB_DP

38 VDD33_USB

39 DVDD_USB

40 P30 CRXD0 / 
USB_VBUSIN

41 P60 TEND0 CTXD0 / SPBSSL

42 P61 DACK0 CTXD1 / SPBIO3

43 VCCQ33

44 P62 SPBCLK

45 VSS

46 P63 SPBMO/SPBIO0

47 P64 SPBMI/SPBIO1

48 P65 DREQ0 SPBIO2

49 VSS

50 VDD

51 P36 WE0#/
DQMLL

PO0

52 P37 WE1#/
DQMLU

PO1

53 PG0 A1 PO2

54 PG1 A2 PO3

55 VCCQ33

56 PG2 A3 PO4 / TOC0 RSPCK1

57 PG3 A4 PO5 / TIC1 MISO1

58 PG4 A5 PO6 / TOC1 MOSI1

59 PG5 A6 TCLKA / PO7 SSL10

60 PG6 A7 TCLKB / PO8 SSL11

61 PG7 A8 PO9

62 PH0 A9 PO10

63 PH1 A10 MTIOC2B / PO11

64 PH2 A11 MTIOC2A / PO12

65 PH3 A12 MTIOC1B / PO13

66 VDD

67 VSS

68 PH4 A13 PO14 IRQ4

69 PH5 A14 PO15

70 PH6 A15 MTIOC7D RTS0#

71 PH7 A16 MTIC5W

72 P24 RD/WR# RXD0 IRQ12

73 P21 CS0# MTIC5V / TIOCB1 CTS0# IRQ1

74 P22 RD# MTIOC7B / 
TIOCD0

SCK0 IRQ2

Table 1.8 List of Pin and Pin Functions (176-Pin HLQFP)  (2 / 6)

Pin
Number Power

Supply
Clock
System
Control

I/O 
Port Bus

Timer Communication Others

Interrupt S12ADCa
176-Pin
HLQFP

(MTU3a, GPTa, 
TPUa, PPG, 
POE3, CMTW)

(ETHERC, SCIFA, 
RSPIa, RIICa, 
RSCAN, SPIBSC, 
USB) (SSI, DSMIF)
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2. Electrical Characteristics

2.1 Absolute Maximum Ratings

[Usage Notes]
1. Do not directly connect output pins (I/O pins in output state) of IC products to other output pins (including I/O pins 

in output state) , power pins, or GND pins. However, output pins are directly connectable in an external circuit 
where timing design is provided to avoid conflict of outputs of high-impedance pins such as I/O pins.

2. If even a single item exceeds the absolute maximum rating for even a moment, it may degrade the product's quality. 
In other words, the absolute maximum rating is a rated value that potentially causes physical damage to products. 
Use products with a margin of the absolute maximum rating.
Specified values and conditions shown in DC characteristics and AC characteristics are the range of normal 
operation and quality assurance of products.

Note 1. Ports PC0 to PC7 and P30 are 5-V tolerant.
Note 2. When the A/D converter unit 0 is not to be used, connect the AVCC0 and VREFH0 pins to VCCQ33 and the AVSS0 and 

VREFL0 pins to VSS, respectively. Do not leave these pins open. In the same way, when the A/D converter unit 1 is not to be 
used, connect the AVCC1 and VREFH1 pins to VCCQ33 and the AVSS1 and VREFL1 pins to VSS, respectively. Do not leave 
these pins open. When the USB is not to be used, connect the VDD33_USB pin to VCCQ33, the VSS_USB pin to VSS, and the 
DVDD_USB pin to VDD, respectively. Do not leave these pins open.

Note 3. When VCCQ33 is less than 3.0 V, the rated value of ports for 5-V tolerant is 3.6 V.
Note 4. For operations at the temperatures over 110°C (junction temperature), refer to the RZ/T1 Group Application Note: Precautions 

for High-Temperature Operations (R01AN3116).
Note 5. Do not exceed the absolute maximum rating, 4.2 V.

Table 2.1 Absolute Maximum Rating

Conditions: VSS = PLLVSS0 = PLLVSS1 = AVSS0 = AVSS1 = VREFL0 = VREFL1 = VSS_USB = 0 V

Item Symbol Value Unit

Power supply voltage (I/O) VCCQ33 –0.3 to +4.2 V

Power supply voltage (internal) VDD –0.3 to +1.6 V

PLL power supply voltage PLLVDD0, PLLVDD1 –0.3 to +1.6 V

Input voltage (except for ports for 5-V tolerant*1) Vin1 –0.3 to VCCQ33 + 0.3*5 V

Input voltage (ports for 5-V tolerant*1) Vin2 –0.3 to +5.5*3 V

Analog power supply voltage AVCC0, AVCC1*2 –0.3 to +4.2 V

Reference power supply voltage VREFH0, VREFH1 –0.3 to (AVCC0, AVCC1) + 0.3*5 V

USB digital power supply voltage DVDD_USB –0.3 to +1.6 V

USB power supply voltage VDD33_USB*2 –0.3 to +4.2 V

Analog input voltage VAN –0.3 to (AVCC0, AVCC1) + 0.3*5 V

Operating temperature (junction temperature) Tj*4 –40 to +125 °C

Storage temperature Tstg –55 to +125 °C
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Note 1. USB_DP and USB_DM pins

Note 1. USB_DP and USB_DM pins

Note 1. USB_DP and USB_DM pins

Table 2.5 DC Characteristics (4) [USB2.0 USB_RREF Pin]

Item Symbol min typ max Unit Test Conditions

Reference resistor RREF 200Ω ±1%

Table 2.6 DC Characteristics (5) [USB2.0 Host/Function-Related Pins (Items for Both Full Speed and High 
Speed)*1]

Item Symbol min typ max Unit Test Conditions

DP pull-up resistor
(when the function controller 
operation is selected)

RPU 0.900 ― 1.575 kΩ Idle

1.425 ― 3.090 kΩ Transmission/
reception

DP/DM pull-down resistors
(when the host function is 
selected)

RPD 14.25 ― 24.80 kΩ

Table 2.7 DC Characteristics (6) [USB2.0 Host/Function-Related Pins (Full Speed)*1]

Item Symbol min typ max Unit Measuring Condition

Input high level voltage VFSIH 2.0 ― ― V

Input low level voltage VFSIL ― ― 0.8 V

Differential input sensitivity VFSDI 0.2 ― ― V | (USB_DP) –  (USB_DM) |

Differential common mode 
range

VFSCM 0.8 ― 2.5 V

Output high level voltage VFSOH 2.8 ― 3.6 V IFSOH = –200 μA

Output low level voltage VFSOL 0.0 ― 0.3 V IFSOL = 2 mA

Output signal crossover 
voltage

VFSCRS 1.3 ― 2.0 V CL = 50 pF
(full-speed)

Table 2.8 DC Characteristics (7) [USB2.0 Host/Function-Related Pins (High Speed)*1]

Item Symbol min typ max Unit Test Conditions

Squelch detection threshold 
voltage (differential voltage)

VHSSQ 100 ― 150 mV

Common mode voltage range VHSCM -50 ― 500 mV

Idle state VHSOI -10.0 ― 10.0 mV

Output high level voltage VHSOH 360 ― 440 mV

Output low level voltage VHSOL -10.0 ― 10.0 mV

Chirp J output voltage 
(differential)

VCHIRPJ 700 ― 1100 mV

Chirp K output voltage 
(differential)

VCHIRPK -900 ― -500 mV
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Note 1. DACKn and TENDn are waveforms when “active low” is specified.

Figure 2.15 SRAM Interface Basic Bus Cycle (Software Wait 1, External wait Enabled (WM Bit = 0), No Idle 
Cycle)
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Note 1. DACKn and TENDn are waveforms when “active low” is specified.

Figure 2.18 SRAM Bus Cycle with Byte Selection (SW = 1 Cycle, HW = 1 Cycle, Asynchronous External Wait 1 
Inserted, BAS = 1 (Write Cycle WE Control))
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Note 1. Address pin to be connected to A10 of SDRAM
Note 2. DACKn and TENDn are waveforms when “active low” is specified.

Figure 2.21 Synchronous DRAM Single-Read Bus Cycle (with Auto Precharge, CAS Latency 2, WTRCD = 1 
Cycle, WTRP = 1 Cycle)
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RZ/T1 Group 2.  Electrical Characteristics

Note 1. Address pin to be connected to A10 of SDRAM
Note 2. DACKn and TENDn are waveforms when “active low” is specified.

Figure 2.30 Synchronous DRAM Burst-Read Bus Cycle (Read for 4 Cycles) (Bank Active Mode: PRE + ACT + 
READ Command, Different Row Address, CAS Latency 2, WTRCD = 0 Cycles)
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RZ/T1 Group 2.  Electrical Characteristics

Note 1. Address pin to be connected to A10 of SDRAM
Note 2. DACKn and TENDn are waveforms when “active low” is specified.

Figure 2.33 Synchronous DRAM Burst-Write Bus Cycle (Write for 4 Cycles) (Bank Active Mode: PRE + ACT + 
WRITE Command, Different Row Address, WTRCD = 0 Cycles, TRWL = 0 Cycles)
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RZ/T1 Group 2.  Electrical Characteristics

Note 1. Address pin to be connected to A10 of SDRAM
Note 2. DACKn and TENDn are waveforms when “active low” is specified.

Figure 2.34 Synchronous DRAM Auto-Refresh Timing (WTRP = 1 Cycle, WTRC = 3 Cycles)
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RZ/T1 Group 2.  Electrical Characteristics

Note 1. Address pin to be connected to A10 of SDRAM
Note 2. DACKn and TENDn are waveforms when “active low” is specified.

Figure 2.36 Synchronous DRAM Mode Register Write Timing (WTRP = 1 Cycle)
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RZ/T1 Group 2.  Electrical Characteristics

2.4.5.7 A/D Converter Trigger Timing

Note 1. tPFcyc: PCLKF cycle, tPGcyc: PCLKG cycle

Table 2.25 A/D Converter Trigger Timing

Item Symbol min max Unit*1
Test 
Conditions

A/D converter A/D converter trigger 
input pulse width

ADTRG0 tTRGW 1.5 ― tPFcyc Figure 2.48

ADTRG1 1.5 tPGcyc Figure 2.49

Figure 2.48 A/D Converter Trigger Input Timing (ADTRG0)

Figure 2.49 A/D Converter Trigger Input Timing (ADTRG1)
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RZ/T1 Group 2.  Electrical Characteristics

Figure 2.60 SPIBSC Transmit/Receive Timing (CPHAT = 0, CPHAR = 1)

Figure 2.61 SPIBSC Buffer On/Off Timing (CPHAT = 0, CPHAR = 0)

Figure 2.62 SPIBSC Buffer On/Off Timing (CPHAT = 1, CPHAR = 1)
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RZ/T1 Group 2.  Electrical Characteristics

Figure 2.67 Transmit/Receive Timing (SSISCK0 Falling Synchronous)

MSB bit output timing in slave transmission from SSIWS0 with the settings of DEL = 1, SDTA = 0, or DEL = 1, SDTA = 1, 
SWL[2:0] = DWL[2:0]

Figure 2.68 SSITXD0 Output Delay from SSIWS0 Change Edge
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RZ/T1 Group 2.  Electrical Characteristics

2.4.5.15 Serial Management Interface Timing

(1) Timing

Table 2.33 Serial Management Interface

Output load conditions: VOH = VCCQ33 × 0.5, VOL1 = VCCQ33 × 0.5, C = 30 pF

Item Symbol min max Unit
Test 
Conditions

MDIO ETHn_MDC output cycle tMDC 80 ― ns Figure 2.78

ETHn_MDIO input setting time (to ETHn_MDC↑) tSMDIO 10 ― ns

ETHn_MDIO input hold time (to ETHn_MDC↑) tHMDIO 0 ― ns

ETHn_MDIO output delay time (to ETHn_MDC↓) tDMDIO ― 20 ns

Figure 2.78 Serial Management Access Timing
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equipment; industrial robots; etc.
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other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the 
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7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a 
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and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and 

sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics 

products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable 

laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws 

or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or 

transactions.
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party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
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