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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"

Active

ARM® Cortex®-R4F

32-Bit Single-Core

600MHz

CANbus, CSI, EBI/EMI, Ethernet, 12C, SPI, UART/USART, USB
DMA, POR, PWM, WDT

209

ROMless

1.5M x 8

1.14V ~ 3.6V

A/D 24x12b
Internal

-40°C ~ 125°C (TA)
Surface Mount
320-FBGA
320-FBGA (17x17)
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RZ/T1 Group

1. Overview

Table 1.1 Outline of Specifications (5/7)

Classification Module/Function

Description

Communication Ethernet MAC
function (ETHERC)

1 port

IEEE802.3 is supported

10BASE and 100BASE are supported

Full duplex and half duplex are supported

Automatic pause packet transmission function

Auto broadcast suspension function by the pause packet reception
MII/RMII interface is supported

Ethernet switch

2-port PHY interfaces

IEEE802.3

10BASE, 100BASE

Full and half duplex

Hardware switching, lookup, and filtering

QoS with frame prioritization

Priority control based on VLAN Priority (IEEE802.1q), which enables priority
reassignment

Classification and priority assignment based on IPv4 DiffServ Code Point Field, IPv6
Class of Service

Queue with four priority levels

Multicasting and broadcasting

VLAN frame

IEEE1588 timer module

Cut-through and hub features

Device level ring (DLR)

EtherCAT Slave
Controller (ECATC) *2

1 channel (2 ports) *3
EtherCAT Slave Controller IP core (made by Beckhoff Automation GmbH) implemented

USB 2.0 HS host/
function module

1 port

Compliance with the USB 2.0 specification
Transfer rate

High speed (480 Mbps), full speed (12 Mbps)
Communications buffer

Incorporates 1 Kbyte of RAM for host mode
Incorporates 8 Kbytes of RAM for function mode

Serial communication
interface with FIFO
(SCIFA)

5 channels

Serial communications modes: Asynchronous, clock synchronous

On-chip baud rate generator allows selection of the desired bit rate

Choice of LSB-first or MSB-first transfer

Both the transmission and reception sections are equipped with 16-byte FIFO buffers,
allowing continuous transmission and reception.

Bit rate modulation

12C bus interface (RlICa)

2 channels

I2C bus format

Supports the multi-master
Max. transfer rate: 400 kbps
Event linking by the ELC

CAN module (RSCAN)

2 channels

e Compliance with the ISO11898-1 specification (standard frame and extended frame)

Message buffers

Max. 64 x 2 channels of reception message buffers, which are used by all channels
16 transmission message buffers per channel

Max. transfer rate: 1 Mbps

R01DS0228EJ0140 Rev.1.40
Jan. 19, 2018
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RZ/T1 Group

1. Overview

1.2

List of Products

Table 1.3 is a list of products.

Jan. 19, 2018

Table 1.3 List of Products (1/2)
On-Chip
Extended Operating  Security
SRAM Frequency Function Optional
Part No. Package CPU Capacity EtherCAT (max.) *1 Function
R7S910001CFP 176 pins Cortex-R4 Not Not 450 MHz Not —
(PLQPO176LD-A) supported supported supported
R7S910101CFP 176 pins Cortex-R4 Not Not 450 MHz Available —
(PLQPO176LD-A) supported supported
R7S910002CBG 320 pins Cortex-R4 Not Not 450 MHz Not —
(PRBGO0320GA-A) supported supported supported
R7S910102CBG 320 pins Cortex-R4 Not Not 450 MHz Available —
(PRBG0320GA-A) supported supported
R7S910006CBG 320 pins Cortex-R4 1 Mbyte Not 450 MHz Not —
(PRBG0320GA-A) supported supported
R7S910106CBG 320 pins Cortex-R4 1 Mbyte Not 450 MHz Available —
(PRBG0320GA-A) supported
R7S910007CBG 320 pins Cortex-R4 1 Mbyte Not 600 MHz Not —
(PRBG0320GA-A) supported supported
R7S910107CBG 320 pins Cortex-R4 1 Mbyte Not 600 MHz Available —
(PRBG0320GA-A) supported
R7S910011CBG 320 pins Cortex-R4 Not Not 450 MHz Not Encoder I/F
(PRBG0320GA-A) supported supported supported
R7S910111CBG 320 pins Cortex-R4 Not Not 450 MHz Available Encoder I/F
(PRBG0320GA-A) supported supported
R7S910013CBG 320 pins Cortex-R4 1 Mbyte Not 600 MHz Not Encoder I/F
(PRBG0320GA-A) supported supported
R7S910113CBG 320 pins Cortex-R4 1 Mbyte Not 600 MHz Available Encoder I/F
(PRBG0320GA-A) supported
R7S910015CBG 320 pins Cortex-R4 (1 MB for R-  Supported 450 MHz Not R-IN Engine
(PRBG0320GA-A) IN Engine) supported (CM3:
150MHz)
R7S910115CBG 320 pins Cortex-R4 (1 MB for R-  Supported 450 MHz Available R-IN Engine
(PRBG0320GA-A) IN Engine) (CM3:
150MHz)
R7S5910016CBG 320 pins Cortex-R4 (1 MB for R-  Supported 450 MHz Not Encoder I/F
(PRBG0320GA-A) IN Engine) supported RN Engine
(CM3:
150MHz)
R7S910116CBG 320 pins Cortex-R4 (1 MB for R-  Supported 450 MHz Available Encoder I/F
(PRBG0320GA-A) IN Engine) R-IN Engine
(CM3:
150MHz)
R7S910017CBG 320 pins Cortex-R4 (1 MB for R-  Supported 600 MHz Not R-IN Engine
(PRBG0320GA-A) IN Engine) supported  (CM3:
150MHz)
R7S910117CBG 320 pins Cortex-R4 (1 MB for R-  Supported 600 MHz Available R-IN Engine
(PRBG0320GA-A) IN Engine) (CM3:
150MHz)
R7S910018CBG 320 pins Cortex-R4 (1 MB for R-  Supported 600 MHz Not Encoder I/F
(PRBG0320GA-A) IN Engine) supported  R_N Engine
(CM3:
150MHz)
R01DS0228EJ0140 Rev.1.40 -z ENESAS Page 10 of 134



RZ/T1 Group

1. Overview

Table 1.3 List of Products (2/2)
On-Chip
Extended Operating  Security
SRAM Frequency Function Optional
Part No. Package CPU Capacity EtherCAT (max.) *1 Function
R7S910118CBG 320 pins Cortex-R4 (1 MB for R-  Supported 600 MHz Available Encoder I/F
(PRBG0320GA-A) IN Engine) R-IN Engine
(CM3:
150 MHz)
R7S910025CBG 320 pins Cortex-R4 1MB Supported 450 MHz Not —
(PRBG0320GA-A) supported
R7S910125CBG 320 pins Cortex-R4 1 MB Supported 450 MHz Available _
(PRBG0320GA-A)
R7S910026CBG 320 pins Cortex-R4 1MB Supported 450 MHz Not Encoder I/F
(PRBG0320GA-A) supported
R7S910126CBG 320 pins Cortex-R4 1MB Supported 450 MHz Available Encoder I/F
(PRBG0320GA-A)
R7S910027CBG 320 pins Cortex-R4 1MB Supported 600 MHz Not —
(PRBG0320GA-A) supported
R7S910127CBG 320 pins Cortex-R4 1 MB Supported 600 MHz Available _
(PRBG0320GA-A)
R7S910028CBG 320 pins Cortex-R4 1MB Supported 600 MHz Not Encoder I/F
(PRBGO0320GA-A) supported
R7S910128CBG 320 pins Cortex-R4 1MB Supported 600 MHz Available Encoder I/F
(PRBG0320GA-A)
R7S910035CBG 320 pins Cortex-R4 Not Supported 300 MHz Not —
(PRBGO0320GA-A) supported supported
R7S910135CBG 320 pins Cortex-R4 Not Supported 300 MHz Available _
(PRBG0320GA-A) supported
R7S910036CBG 320 pins Cortex-R4 Not Supported 300 MHz Not Encoder I/F
(PRBGO0320GA-A) supported supported
R7S910136CBG 320 pins Cortex-R4 Not Supported 300 MHz Available Encoder I/F
(PRBG0320GA-A) supported
Note:  See the separate documents regarding the encoder I/F.

Note 1.

Details of these optional functions will only be disclosed after completion of a binding non-disclosure agreement. For details,
contact our sales representative.

R01DS0228EJ0140 Rev.1.40
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RZ/T1 Group 1. Overview

Table 1.5 Pin Assignments (320-Pin FBGA) (2/ 8)

Pin Number Pin Name

C5 PL5/ETH2_RXD2 / TIOCA8
C6 PB6 / ETH_MDC / TCLKA / SCK3 / RTS4# / MISO3
Cc7 PB3/IRQ3/CS1#/ETH1_CRS / PHYRESETOUT# / TXD3 / CTXD1 / MCLKO
C8 PB1/ETH1_RXER /MTCLKA / TCLKC / CTS4#
Co PF5/ETH1_TXEN / MTIOC4A / GTIOC1A/ TIC2
Cc10 P87 / AN1_ANEX1 / A23 / ETH1_TXC / ETHO_RXDO / MTIOC4C / GTIOC1B / MCLK1
c1 PD6 / AN114 / A22 /| ETH1_TXD2 / ETHO_TXD1 / TIC1 / MISO2 / MCLK2
C12 P53 /ETH1_INT / MISO2
C13 P51/IRQ1/PHYLINK1 / RSPCK2
C14 ANO004
C15 ANO000
C16 VREFLO
c17 VREFHO
C18 PD2 / AN110 / WAIT#
C19 P14/ CAS# / MTIOC4A / GTIOC1A / ENCIF10
C20 P13/ RAS# / MTIOC4C / GTIOC1B
D1 P81 /ETHO_RXER /TIOCCO / CTS4#
D2 P80/ IRQ8 / ETHO_RXDV / TIOCC3 / RTS4#
D3 PU3/ETH2_COL / TIOCD6 / TXD3
D18 PDO / AN108 / CS4#
D19 P96 / AN106 / POEO# / POE10# / ENCIF09
D20 P95/ AN105/1RQ13 / MTCLKA / CTS2#
E1 P84 / ETHO_COL / CATLINKACT1 / RXD4
E2 P82 /ETHO_TXEN / ETH1_CRS/ TIOCD3 / SCK4 / RTS3#/ USB_OVRCUR
E3 PU1/ETH2_RXC / TIOCA11/ SCK3
E5 PUO / ETH2_RXER / TIOCA10
E6 PL6 / ETH2_RXD3 / TIOCA9
E7 PL4 /IRQ4 / ETH2_RXD1
E8 PL2 / ETH2_TXEN / TIOCA6 / ADTRG1
E9 PLO/ETH2_TXDO / TIOCB9
E10 PK7 / ETH2_TXD2 / TIOCB7
EN PK6 / ETH2_TXD3 / TIOCB6
E12 PD5/AN113/A21 / ETH1_TXD3 / ETHO_TXDO / TICO / SSL20 / MCLK3
E13 P56/ BS#/ ETH1_TXER
E14 PD4 / AN112 / ETH2_INT
E15 VCCQ33
E16 PD1/AN109 / CS1#
E18 P97 / AN107 / IRQ7 / A25 /| ADTRG1
E19 P94 / AN104 / IRQ4 / MTCLKB / RTS2# / ENCIF08
E20 P93 /AN103 / MTIOC1A / TIC3 / SCK2 / ENCIF07
F1 PC4 / CATI2CCLK / TCLKH / SCLO
F2 P83 /1IRQ11/ETHO_CRS / CATLINKACTO / TXD4
F3 P85/ IRQ5 / CLKOUT25MO0 / TXD4 / SCK4 / USB_VBUSEN
F5 PU4 / MII2_MDC / TIOCC9 / CTS3#
F6 VSS
R01DS0228EJ0140 Rev.1.40 RENESAS Page 23 of 134
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RZ/T1 Group

1. Overview

Table 1.6 Pin Assignments (176-Pin HLQFP) (3/4)
Pin Number Pin Name
90 P01 /D1 /MTIC5W / TIOCA2
91 P02 /D2 / MTIC5V / TIOCA3
92 VCCQ33
93 P03/ D3/ MTIC5U / TIOCA4
94 P04 / D4 / MTIOC3C / TIOCA5
95 P05/ D5/ MTIOC3A
96 P06 / D6 / MTIOC2B / TIOCBO
97 P07 / D7 / MTIOC2A / TIOCB1
98 PEO /D8 /MTIOC1B / TIOCB2 / TRACEDATAOQ
99 PE1/D9/MTCLKD / TIOCB3 / SSL03 / TRACEDATA1
100 VSS
101 PE2/IRQ2 /D10 /MTCLKC / TIOCB4 / SSL02 / TRACEDATA2
102 PE3/IRQ3 /D11 /MTIOCOD / TIOCB5 / CTS1#/ SSLO1 / TRACEDATA3
103 PE4 /D12 / MTIOCOB / TIOCCO / RTS1#/ SSL00 / TRACEDATA4
104 PE5 /D13 / MTIOCOC / TIOCC3/ TXD1 / MOSIO / TRACEDATAS
105 PE6 / IRQ6 / D14 / MTIOCOA / TIOCDO / RXD1 / MISO0 / TRACEDATA6
106 PE7 / D15/ MTIOC7A / TIOCD3 / POE8# / SCK1 / RSPCKO / TRACEDATA7
107 VSS
108 VDD
109 P70 /1RQO0 /D16 / MTIOC6ED / RTS1#/ USB_OVRCUR / TRACECLK
110 P71/D17 / POEO# / POE10# / TOC2 / SCK1 / TRACECTL
111 P72 /D18 / MTIOC1A / TIC2 / TXD1 / SSITXDO / TRACEDATAO
112 P73 /1RQ3 /D19 /MTCLKB / RXD1 / SSIRXD0 / TRACEDATA1
113 P74 / D20 / MTCLKA / CTS1#/ SSL03 / SSISCKO / TRACEDATA2
114 P75 /1RQ13/ D21/ MTIOC4D / GTIOC2B / SSL0O0 / TRACEDATA3
115 P76 /D22 / MTIOC4B / GTIOC2A / SSL01 / SSIWS0 / TRACEDATA4
116 P77 /1 D23 / MTIOC4C / GTIOC1B / RSPCKO / TRACEDATA5
117 PAQ / D24 | MTIOC4A / GTIOC1A / MOSIO / TRACEDATAG6 / MDAT3
118 PA1 /D25 /MTIOC3D / GTIOCOB / MISO0 / AUDIO_CLK / TRACEDATA7 / MCLK3
119 VSS
120 VDD
121 PA2 /D26 / MTIOC3B / GTIOCOA / SSL02 / DREQ2 / MDAT2
122 PA3 / D27 | ETHSWSECOUT / GTETRG / TIOCA2 / SCK2 / DACK2 / MCLK2
123 PA4 / D28 / ETH1_INT / TIOCA3 / ADTRGO / RXD2 / TEND2 / MDAT1
124 PAS5 / D29/ ETHO_INT / ETH1_TXER / TIOCA4 / TXD2 / MCLK1
125 PA6 / IRQ6 / D30 / A21 / GTIOC3A / CTS2# / MDATO
126 VCCQ33
127 PA7 / IRQ7 / D31/ A22 /| MTIOC6B / GTIOC3B / RTS2# / MCLKO
128 VDD
129 VSS
130 P13 / RAS# / MTIOC4C / GTIOC1B
131 P14 /| CAS#/ MTIOC4A / GTIOC1A
132 P15/ CS3#/ CKE / MTIOC3D / GTIOCOB
133 P16 / CS4# / CS2# / MTIOC3B / GTIOCOA
134 P17 / CS5# / ETH1_TXER / PHYRESETOUT# / ADTRGO
R01DS0228EJ0140 Rev.1.40 RENESAS Page 32 of 134
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RZ/T1 Group

1. Overview

Table 1.7 List of Pin and Pin Functions (320-Pin FBGA) (3 /10)
Pin
Number Timer Communication Others
Power (ETHERC,
Supply ECATC*1, SCIFA,
Clock (MTU3a, GPTa, RSPIa, RIICa,
320-Pin  System TPUa, PPG, POE3, RSCAN, SPIBSC, (SSl, DSMIF,
FBGA Control 1/0 Port Bus CMTW) USB) Encoder I/F)  Interrupt S12ADCa
C15 ANO000
C16 VREFLO
c17 VREFHO
Cc18 PD2 WAIT# AN110
Cc19 P14 CAS# MTIOC4A / ENCIF10
GTIOC1A
Cc20 P13 RAS# MTIOC4C /
GTIOC1B
D1 P81 TIOCCO ETHO_RXER /
CTS4#
D2 P80 TIOCC3 ETHO_RXDV / IRQ8
RTS4#
D3 PU3 TIOCD6 ETH2_COL / TXD3
D18 PDO CS4a# AN108
D19 P96 POEO# / POE10# ENCIF09 AN106
D20 P95 MTCLKA CTS2# IRQ13 AN105
E1 P84 ETHO_COL /
CATLINKACT1 /
RXD4
E2 P82 TIOCD3 ETHO_TXEN /
ETH1_CRS/SCK4/
RTS3#/
USB_OVRCUR
E3 PUA1 TIOCA11 ETH2_RXC / SCK3
E5 PUO TIOCA10 ETH2_RXER
E6 PL6 TIOCA9 ETH2_RXD3
E7 PL4 ETH2_RXD1 IRQ4
E8 PL2 TIOCA6 ETH2_TXEN ADTRG1
E9 PLO TIOCB9 ETH2_TXDO
E10 PK7 TIOCB7 ETH2_TXD2
E11 PK6 TIOCB6 ETH2_TXD3
E12 PD5 A21 TICO ETH1_TXD3/ MCLK3 AN113
ETHO_TXDO /
SSL20
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 / SCLO
F2 P83 ETHO_CRS/ IRQ11
CATLINKACTO /
TXD4
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RZ/T1 Group

1. Overview

Table 1.7 List of Pin and Pin Functions (320-Pin FBGA) (8 /10)
Pin
Number Timer Communication Others
Power (ETHERC,
Supply ECATC*1, SCIFA,
Clock (MTU3a, GPTa, RSPIa, RIICa,
320-Pin  System TPUa, PPG, POE3, RSCAN, SPIBSC, (SSl, DSMIF,
FBGA Control 1/0 Port Bus CMTW) USB) Encoder I/F)  Interrupt S12ADCa
R16 VCCQ33
R18 VCCQ33
R19 PS6 TIOCA5/TIOCB5/ RXD2 ENCIF06 IRQ14
PO23
R20 PS7 TIOCA4 /TIOCB4/  TXD2
PO24
T1 DVDD_USB
T2 VDD33_USB
T3 P32 USB_OVRCUR IRQ10
T5 PC6 DREQO TCLKC SCL1/CRXDO/
USB_VBUSIN
T6 P37 WE1#/ PO1
DQMLU
T7 P36 WEO#/ POO
DQMLL
T8 PG3 A4 PO5/TICA MISO1
T9 PG6 A7 TCLKB / PO8 SSL11
T10 PH3 A12 MTIOC1B / PO13
T VCCQ33
T12 PH5 A14 PO15
T13 VCCQ33
T14 P26 A19/ MTIOC8D
DREQ1
T15 VCCQ33
T16 VSS
T18 VSS
T19 TRACEDATAO PEO D8 MTIOC1B / TIOCB2
T20 TRACEDATA1  PE1 D9 MTCLKD / TIOCB3  SSL03
U1 P60 TENDO CTXDO / SPBSSL
U2 P63 SPBMO/SPBIO0
u3 PN1 MTIOC8C / PO21 MISO1 ENCIF09
u18 TRACECTL POO DO MTIOC6A / TIOCA1 ADTRGH1
u19 P04 D4 MTIOC3C / TIOCA5
uU20 P03 D3 MTIC5U / TIOCA4
V1 P61 DACKO CTXD1/ SPBIO3
V2 P64 SPBMI/SPBIO1
V3 PN3 MTIOC8A RSPCK1
V4 PN4 MTIOC6C / TIOCC6 SSL11 IRQ12
V5 PC7 TICO SDA1/ CRXD1
V6 PG1 A2 PO3
V7 PG4 A5 PO6/TOC1 MOSI1
V8 PG5 A6 TCLKA / PO7 SSL10
V9 PHO A9 PO10
V10 PH1 A10 MTIOC2B / PO11
V11 PH7 A16 MTIC5W
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RZ/T1 Group

2. Electrical Characteristics

CKIO

A25 to AO

CS5# to CSO#

RD/WR#

RD#
Read

D31 to DO

WES3# to WEO#

Write

D31 to DO

BS#

DACK2 to DACKO
TEND2 to TENDO'

WAIT#

T W o, T2
\ / [_\_/_\_/
tAD1 tAD1
tas
tC D1 tCST
tcs
trwo trwo1
trsD trsD tan
\ /.
\ /| troH1
tros1
twep1 twep1 tan
\ 7{
twora
twop1 tWT H1
tasp tasp
t[) ACD tDACD
[ >
B 'S
\ /
twrh
twrs
/ \
/ \

Note 1. DACKn and TENDn are waveforms when “active low” is specified.

Figure 2.13

SRAM Interface Basic Bus Cycle (Software Wait 1)
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RZ/T1 Group 2. Electrical Characteristics

Ta1 Taz2 Ta3 T1 Tw TwX T2
—
aaio £\ \f o S S S S\
tAD1 tAD1
A25 to AO * ’%L
t(; D1 tC D1
CSs# -i j N
trwo1 trwp1
RD/WR# i
taHD tamp , [ tanp
AH# X ;!f_ %
tRSD tRSD
RD# L ; trpH1
Read = tman tvanH trps1
L D31toDO0 Address /l Data —
twep1 twep1
CWE1#, WEO# \
tavvi twop1 twpra
Write < ] >
tma tMaH twop
- D31toDO0 |\ Address Data L—
tBSD 1:BSD
BS#
tWTH tW'I'H
twrs twrs
WAIT# X £ X
{ ACD ! ACD
DACK2 to DACKO” i N
t ACD ! ACD
TEND2 to TENDO' i jz -
Note 1. DACKn and TENDn are waveforms when “active low” is specified.

Figure 2.16 MPX-1/O Interface Bus Cycle (Address Cycle 3, Software Wait 1, External Wait 1 Inserted)
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RZ/T1 Group

2. Electrical Characteristics

CKIO

A25 to A0

A12/A117

CS3#, CS2#

RD/WR#

RAS#

CASH#

DQMUU, DQMUL,
DQMLU, DQMLL

D31 to DO

BS#

CKE#

DACK2 to DACKO
TEND2 to TENDO

Tr Trw Trw

Trwl

F\_fF 4

ga
ﬁ

%58

tap1 tap1
Row address gj’c',‘r‘e";’;
tAD1 tAD1 tAD1
] .
WRITA
command yﬂ__
tcsot tcso
! |
trwD1 _tilzwm trwp1
trasD1 trasp1
tcaspr tcasps
1
tbamp1 toamp1
1 1
twop2 tworz
tasp tasp
(High)
tpaco toaco

il

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

Figure 2.25
Cycle)

Synchronous DRAM Single-Write Bus Cycle (with Auto Precharge, WTRCD = 2 Cycles, TRWL =1

R01DS0228EJ0140 Rev.1.40
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RZ/T1 Group

2. Electrical Characteristics

CKIO

A25 to A0

A12/A11"

CS3#, CS2#

RD/WR#

RAS#

CASH#

DQMUU, DQMUL,
DQMLU, DQMLL

D31 to DO

BS#

CKE#

DACK2 to DACKO
TEND2 to TENDO?

Tr Tcl Tc2 Tc3 Tc4 Trwl
tap1 tap1 tap1 tap1 tap1 tap1
} Row Column
address address
tap1 tap1 tap1 tap1
[—>|
} WRIT command j@gxﬁ;ﬁd 3(
tesor toso
! |
trwp1 _tj;wm trwp1
1 1
trasD1 trasD1
teaso teaso
1
toavp1 toamp1
1 1
twopz twoh2 twop2 twohz
| 1( X 5‘7
tBSD tBSD
(High)
tbacp toaco

-

Il

Note 1. Address pin to be connected to A10 of SDRAM

Note 2. DACKn and TENDn are waveforms when “active low” is specified.

Figure 2.26

Cycles, TRWL =1 Cycle)

Synchronous DRAM Burst-Write Bus Cycle (Write for 4 Cycles) (with Auto Precharge, WTRCD =0

R01DS0228EJ0140 Rev.1.40
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RZ/T1 Group

2. Electrical Characteristics

CKIO

A25 toA0

A12/A117

CS3#, CS2#

RD/WR#

RAS#

CASH

DQMUU, DQMUL,
DQMLU, DQMLL

D31 to DO

BS#

CKE#

DACK2 to DACKOQ
TEND2 to TENDO

Tp Tpw Trr Trc | Trc | Trc
Javauaeavawawa
im taD1
‘_EIAD‘I ‘_I:IAD‘I
_If A X
tespr | tespr tespr | tespr
_:;]ﬁ_ .
trwo1 trwo1 trwor
= gu
‘_tiRASD1 traspt | traspt | trasp
W
toaspr | tcaspr
\_
.
(Hi-2)
\
(High)

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

2457 A/D Converter Trigger Timing

Table 2.25 A/D Converter Trigger Timing

Test

Item Symbol min max Unit""  Conditions
A/D converter A/D converter trigger ~ ADTRGO trrRew 1.5 — tpFcyc Figure 2.48
input pulse width ADTRG1 15 tpoeye  Figure 2.49
Note 1. tpreyc: PCLKF cycle, tpgeyc: PCLKG cycle
A
ADTRGO
" trrew -
Figure 2.48 AID Converter Trigger Input Timing (ADTRGO)
A
ADTRG1
) trrew i
Figure 2.49 AID Converter Trigger Input Timing (ADTRG1)
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RZ/T1 Group 2. Electrical Characteristics
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Figure 2.58 SPIBSC Transmit/Receive Timing (CPHAT = 0, CPHAR = 0)
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Figure 2.59 SPIBSC Transmit/Receive Timing (CPHAT =1, CPHAR = 1)
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RZ/T1 Group 2. Electrical Characteristics

24513 CAN Interface Timing

Table 2.31 CAN Interface Timing

Item Symbol min max Unit Test Conditions
Internal delay time tnode — 100 ns Figure 2.69
Transmission rate — 1 Mbps

Internal delay time (tnode) = Internal transmission delay time (toutput) + Internal reception delay time (tinput)

Internal transmission CTXDO, CTXD1 pins
delay time
(toutput)

>} >

CAN controller

-t e
Internal reception N
delay time
(tinput) CRXDO0, CRXD1 pins
Figure 2.69 CAN Interface Conditions
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2. Electrical Characteristics
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2. Electrical Characteristics
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Figure 2.81 Reception Timing (MCLKn Falling Synchronous)
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RZ/T1 Group

. Electrical Characteristics

29 Debug Interface Timing

Table 2.41 Debug Interface Timing

Output load conditions: Vg = VCCQ33 -0.5V, Vg 1 =04V

Item Symbol Min. Max. Unit Reference Figure
TCK cycle time trekeye 30 — ns Figure 2.87

TCK high pulse width trekH 0.4 0.6 trekeye

TCK low pulse width trekL 0.4 0.6 treKeye

TDI setup time trois 5 — ns Figure 2.88

TDI hold time trom 5 _ ns Output load: 30 pF
TMS/SWDIO setup time trmss 5 — ns

TMS/SWDIO hold time trMsH 5 — ns

SWDIO delay time tswpo — 15 ns

TDO delay time trpop — 15 ns

Capture register setup time tcapTs 5 — ns Figure 2.89
Capture register hold time tcaPTH 5 — ns

Update register delay time tuPDATED — 15 ns

Trace clock cycle treye 26.6 — ns Figure 2.90

Trace data delay time tror 025xtioyc—2  025%xtroyc+2 NS Output load: 15 pF

TCK

1/2PV¢c

1/2PV¢c

Figure 2.87 TCK Input Timing
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RZ/T1 Group

Description
Rev. | Date Page Summary
1.30 | Apr. 25,2017 | 1. Overview
49 Table 1.8 List of Pin and Pin Functions (176-Pin HLQFP) (6/6): The communication function of pin
171, modified
2. Electrical Characteristics
107 Figure 2.60 SPIBSC Transmit/Receive Timing (CPHAT = 0, CPHAR = 1): Modified
1.40 | Nov. 15,2017 All Cortex-R4F changed to Cortex-R4
Features
1 m Encoder interfaces, changed
m Various communications interfaces: Features of Ethernet changed
1. Overview
2 1.1 Outline of Specifications: "Cortex®-R4F processor" changed to "Cortex®-R4 processor with
FPU"
8 Table 1.1 Outline of Specifications (7 / 7): Description of the encoder interfaces changed
16 Table 1.4 Pin Functions (4 / 7): CTSO# to CTS4#: /O and functional description changed; RTS0#
to RTS4#: Functional description changed
19 Table 1.4 Pin Functions (7 / 7): ENCIF07 to ENCIF12 changed to ENCIF00 to ENCIF12
22 Table 1.5 Pin Assignments (320-Pin FBGA) (1 / 8): ENCIF12 added to B19; ENCIF11 added to
B20
23 Table 1.5 Pin Assignments (320-Pin FBGA) (2 / 8): ENCIF10 added to C19; ENCIF09 added to
D19; ENCIF08 added to E19
24 Table 1.5 Pin Assignments (320-Pin FBGA) (3 / 8): ENCIF11 added to H19; ENCIF12 added to
H20
25 Table 1.5 Pin Assignments (320-Pin FBGA) (4 / 8): ENCIF10 added to J19
26 Table 1.5 Pin Assignments (320-Pin FBGA) (5 / 8): ENCIF09 added to N20; ENCIF08 added to
P20
27 Table 1.5 Pin Assignments (320-Pin FBGA) (6 / 8): ENCIF09 added to U3
28 Table 1.5 Pin Assignments (320-Pin FBGA) (7 / 8): ENCIF10 added to W3; ENCIF11 added to
W4; ENCIF08 added to W10; ENCIF12 added to Y4
35 Table 1.7 List of Pin and Pin Functions (320-Pin FBGA) (2 / 10): ENCIF12 added to B19 under
"Others"; ENCIF11 added to B20 under "Others"
36 Table 1.7 List of Pin and Pin Functions (320-Pin FBGA) (3 / 10): ENCIF10 added to C19 under
"Others"; ENCIF09 added to D19 under "Others"; ENCIF08 added to E19 under "Others"
38 Table 1.7 List of Pin and Pin Functions (320-Pin FBGA) (5 / 10); ENCIF11 added to H19 under
"Others"; ENCIF12 added to H20 under "Others"; ENCIF10 added to J19 under "Others"
40 Table 1.7 List of Pin and Pin Functions (320-Pin FBGA) (7 / 10): ENCIF09 added to N20 under
"Others"; ENCIF08 added to P20 under "Others"
41 Table 1.7 List of Pin and Pin Functions (320-Pin FBGA) (8 / 10): ENCIF09 added to U3 under
"Others"
42 Table 1.7 List of Pin and Pin Functions (320-Pin FBGA) (9 / 10): ENCIF10 added to W3 under
"Others"; ENCIF11 added to W4 under "Others"; ENCIF08 added to W10 under "Others;
ENCIF12 added to Y4
2. Electrical Characteristics
65, 66 Table 2.17 Bus Timing: "CKIO = 75MHz" changed to "CKIO = 1/tCKcyc; "tcyc" changed to
"tCKcyc"; entries for "Address delay time 1", "CS# delay time 1", "Read/write delay time 1", "Read
data setup time 1 to 3" and "WAIT# setup time" changed; Notes 1, 3, and 4 changed
102 Table 2.27 RSPla Timing: Note 2 changed (SSLND — SPCKD): Note 3 added

111

Figure 2.64 RIICa Bus Interface Input/Output Timing: SDAOQ to SDA3 and SCLO to SCL3 deleted
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that
have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSl is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may
differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity
to noise, and amount of radiated noise. When changing to a product with a different part number,
implement a system-evaluation test for the given product.




