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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

450MHz

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
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RZ/T1 Group 1. Overview

Table 1.4 Pin Functions (6/7)

Classifications Pin Name 110 Description
USB 2.0 host/function VDD33_USB Input Power supply input pin for USB
module VSS_USB Input __ Ground input pin for USB
DVDD_USB Input Digital power supply input pin for USB
USB_RREF Input Reference current input pin for USB. Connect this pin to the
VSS_USB pin via 200Q (+1%).
USB_DP 110 USB bus D+ data I/O pin
USB_DM 11O USB bus D- data I/O pin
USB_VBUSEN Output Outputs the VBUS power enable signal for USB.
USB_OVRCUR Input Inputs the overcurrent signal for USB.
USB_VBUSIN Input USB cable connection/disconnection detection input pin
CAN module (RSCAN) CRXDO0 to CRXD1 Input Receive data input pins
CTXDO to CTXD1 Output Transmit data output pins
Serial peripheral interface RSPCKO to RSPCK3 1/0 Clock 1/O pins
(RSPla) MOSIO to MOSI3 110 Master transmit data 1/O pins
MISOO0 to MISO3 I/O Slave transmit data I/O pins
SSL00, SSL10, SSL20, /0 Slave select signal 1/0 pins
SSL30
SSLO01, SSL02, SSL03, Output Slave select signal output pins
SSL11
SPI multi /0 bus SPBCLK Output Clock output pin
controller (SPIBSC) SPBSSL Qutput Slave select signal output pin
SPBMO/SPBIO0 1/0 Master transmit data/data 0 1/0 pin
SPBMI/SPBIO1 110 Master input data/data 1 1/0 pin
SPBIO2, SPBIO3 I/0 Data 2, data 3 1/O pins
Serial sound interface SSISCKO 1/0 SSI serial bit clock 1/O pin
(Ssh) SSIWSO0 10 Word select /0 pin
SSITXDO Qutput Serial data output pin
SSIRXDO Input Serial data input pin
AY interface (DSMIF) MCLKO to MCLK3 1/0 Clock 1/O pins
MDATO to MDAT3 Input Data input pins
12-bit A/D converter ANO0O0O to ANOO7, Input Analog input pins for A/D converter
(S12ADCa) AN100 to AN115
ADTRGO, ADTRG1 Input External trigger input pins for the start of A/D conversion
AN1_ANEXO0 Output Extended analog outpu pin
AN1_ANEX1 Input Extended analog input pin
Analog power supply AVCCO Input Analog power supply input pin for the 12-bit A/D converter (unit 0).
Connect this pin to the VCCQ33 pin if the 12-bit A/D converter is
not to be used.
AVSS0 Input Analog ground input pin for the 12-bit A/D converter (unit 0).
Connect this pin to the VSS pin if the 12-bit A/D converter is not to
be used.
VREFHO Input Reference power supply input pin for the 12-bit A/D converter (unit
0). Connect this pin to the VCCQ33 pin if the 12-bit A/D converter
is not to be used.
VREFLO Input Reference ground pin for the 12-bit A/D converter (unit 0). Connect
this pin to the VSS pin if the 12-bit A/D converter is not to be used.
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RZ/T1 Group 1. Overview

Table 1.5 Pin Assignments (320-Pin FBGA) (5/ 8)

Pin Number Pin Name

M5 BSCANP
M6 PLLVDDO
M8 VDD
M9 VSS
M10 VSS
M11 VSS
M12 VSS
M13 VDD
M15 VCCQ33
M16 PE6 / IRQ6 / D14 / MTIOCOA / TIOCDO / RXD1 / MISO0 / TRACEDATAG
M18 P70 /IRQ0 /D16 / MTIOC6D / RTS1# / USB_OVRCUR / TRACECLK / ENCIF00
M19 PT4 /CS3#/ PO29
M20 P71/D17 / POEO# / POE10# / TOC2 / SCK1 / TRACECTL / ENCIF01
N1 VSS
N2 MDO
N3 RSTOUT#
N5 RES#
N6 PLLVSSO
N8 VDD
N9 VSS
N10 VDD
N11 VDD
N12 VDD
N13 VDD
N15 PE2/IRQ2 /D10 / MTCLKC / TIOCB4 / SSL02 / TRACEDATA2
N16 PE4 / D12/ MTIOCOB / TIOCCO / RTS1# / SSL00 / TRACEDATA4
N18 PE5 / D13/ MTIOCOC / TIOCC3 / TXD1 / MOSIO / TRACEDATAS
N19 PT2/TIOCA1 / TIOCB1 / PO27
N20 PT3/IRQ11/ TIOCAO / TIOCBO / PO28 / CTS2# / ENCIF09
P1 VSS_USB
P2 VDD33_USB
P3 USB_RREF
P5 P31/USB_VBUSEN
P6 VCCQ33
P15 P06 / D6 / MTIOC2B / TIOCBO
P16 P07 / D7 / MTIOC2A / TIOCB1
P18 PE3/IRQ3/D11/MTIOCOD / TIOCB5 / CTS1# / SSLO1 / TRACEDATA3
P19 PTO / IRQO / TIOCA3 / TIOCB3 / PO25 / SCK2 / ENCIF07
P20 PT1/TIOCA2 / TIOCB2 / PO26 / RTS2# / ENCIF08
R1 USB_DP
R2 USB_DM
R3 P30 / CRXDO / USB_VBUSIN
R5 PNO / MTIOC8D / SSL10
R6 PN2/IRQ10 / MTIOC8B / MOSI1
R7 PGO/A1/PO2
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RZ/T1 Group 1. Overview
Table 1.7 List of Pin and Pin Functions (320-Pin FBGA) (1/10)
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
A1 VSS
A2 PC2 ETHO_TXC/
ETH1_RXD2/
CATI2CDATA /
SDAO
A3 PJ3 ETHO_TXDO IRQ11 ADTRGO
A4 PJ1 ETHO_TXD2/
CATLEDSTER/
RSPCK3
A5 PF7 A25 ETHO_TXER/ IRQ7
RTS3#/SSL30
A6 PB4 A24 ETH1_COL / MDATO
ETHO_RXER/
CATSYNCO /
CATLATCHO /
RXD3 / MOSI3
A7 PBO MTCLKB /TCLKD/ ETH1_RXDV
TIC3
A8 PCO WAIT# GTETRG ETH1_RXD2/SCL1 MDAT3
A9 PF6 MTIOC3D / ETH1_RXDO
GTIOCOB / TOC2
A10 VCCQ33
A11 P54 CLKOUT25M1/
MOSI2
A12 VSS
A13 ANO007
A14 ANO005
A15 ANO002
A16 AVCCO
A17 AVCC1
A18 VREFH1
A19 P17 CS5# ETH1_TXER/ ADTRGO
PHYRESETOUT#
A20 VSS
B1 PJ5 TIOCDO ETHO_RXD1 / RXD3
B2 PJ4 ETHO_RXDO / TXD3
B3 PC3 ETHO_RXC/
ETHO_RXDV /
CATI2CCLK /
RXD4 / SCLO /
CRXD1
B4 PJ2 ETHO_TXD1/ IRQ10
MISO3
B5 PJO ETHO_TXD3/ IRQ8
CATLEDERR /
MOSI3
B6 PB5 TCLKB / POEO# / ETH_MDIO /
POE10# CTS3#/ RSPCK3
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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

2.3 DC Characteristics

e Conditions: VDD = PLLVDDO = PLLVDD1 =DVDD_USB =1.14t01.26 V,

VCCQ33 = AVCCO = AVCC1 = VREFHO = VREFH1 = VDD33_USB =3.0t0o 3.6 V

VSS = PLLVSSO0 = PLLVSS1 = AVSS0 = AVSS1 = VREFLO = VREFL1 =VSS_USB =0V,

Tj=-40to 125°C

Note:  The 176-pin HLQFP does not have pins AVCC1, AVSS1, VREFH1, and VREFL1.

Table 2.2 DC Characteristics (1)

Item Symbol min typ max Unit Test Conditions
Power supply voltage (I/0O) VCCQ33 3.0 3.3 3.6 \%
Power supply voltage (internal) VvDD 1.14 1.2 1.26 \%
PLL power supply voltage PLLVDDO, 1.14 1.2 1.26 \%
PLLVDD1
USB digital power supply voltage DVDD_USB 1.14 1.2 1.26 \%
Analog power supply voltage AVCCO, 3.0 3.3 3.6 \Y
AVCC1
USB power supply voltage VDD33_USB 3.0 3.3 3.6 \Y
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RZ/T1 Group

2. Electrical Characteristics

243

Table 2.17

Bus Timing

Bus Timing (1/2)

Output load conditions: Vg = VCCQ33 x 0.5, Vg 1 = VCCQ33 x 0.5, C = 30 pF

CKIO = 1/tcyeyc™!

Jan. 19, 2018

Reference
Item Symbol Min. Max. Unit Figure
Address delay time 1 SDRAM*3 taD1 2 10 ns Figure 2.12 to
Other than the above 0 10 ns Figure 2.36
Address delay time 2 tap2 12t ckeye 1/2tcKeye +10 ns Figure 2.19
Address setup time tas 0 — ns Figure 2.12 to
Figure 2.15,
Figure 2.19
Chip enable setup time tes 0 — ns Figure 2.12 to
Figure 2.15,
Figure 2.19
Address hold time taH 0 — ns Figure 2.12 to
Figure 2.15
BS# delay time tasp — 10 ns Figure 2.12 to
Figure 2.33
CS# delay time 1 SDRAM*3 tcsp1 2 10 ns Figure 2.12 to
Other than the above 0 10 ns Figure 2.36
Read/write delay time 1~ SDRAM*3 tRwD1 2 10 ns Figure 2.12 to
Other than the above 0 10 ns Figure 2.36
Read strobe delay time trsD 12tckeye 1/2tckeye +10 ns Figure 2.12 to
Figure 2.19
Read data setup time High-drive output trDs1 12tckeye + 4 — ns Figure 2.12 to
*4 H
! Normal output 12tckeye + 7 — ns Figure 2.18
Read data setup time High-drive output trRDs?2 6.6 — ns Figure 2.20 to
24 Figure 2.23,
Normal output 10 — ns Figure 2.28 to
Figure 2.30
Read data setup time High-drive output trRDs3 12tckeye + 4 — ns Figure 2.19
*4
3 Normal output 12tckeye + 7 — ns
Read data hold time 1 tRDH1 0 — ns Figure 2.12 to
Figure 2.18
Read data hold time 2 tRDH2 2 — ns Figure 2.20 to
Figure 2.23,
Figure 2.28 to
Figure 2.30
Read data hold time 3 tRDH3 0 — ns Figure 2.19
Write enable delay time 1 tweD1 12tckeyc 1/2tckeye +10 ns Figure 2.12 to
Figure 2.17
Write enable delay time 2 tweD2 — 10 ns Figure 2.18
Write data delay time 1 twoD1 — 10 ns Figure 2.12 to
Figure 2.18
Write data delay time 2 twbp2 — 10 ns Figure 2.24 to
Figure 2.27,
Figure 2.31 to
Figure 2.33
Write data hold time 1 twDH1 1 — ns Figure 2.12 to
Figure 2.18
R01DS0228EJ0140 Rev.1.40 1RENESAS Page 65 of 134



RZ/T1 Group

2. Electrical Characteristics

T1 Tw TwX T2
CKIo 7 \__f \ 7[_\_7(_\_
tans a1
A25 to AO X X
tas
tcspr _;‘w[tcs !
CS5# to CS0#
tcs
tRWD tRWD‘I
RD/WR# % ; :
tRSD tRSD tAH
_X {
RD# \ /| tROH1
Read IRost
D31 to DO b
twep1 twep1 tan
\ /
WES3# to WEO# \ /| twdna |
g
Write twops twpHt
D31 to DO P
tBSD tBSD
BS#
tbaco <t_DfCD
DACK2 to DACKp Y/
TEND2 to TENDO™ /
twrn twrh
twrs twrs
WAIT# X A1 4 X

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

Figure 2.14

SRAM Interface Basic Bus Cycle (Software Wait 1, External Wait 1 Inserted)
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RZ/T1 Group

2. Electrical Characteristics

T1 Tw T2 Taw T1 Tw T2 Taw
CKIO _7L_\_7£_\_7£_\_7 A L_\Jl_\__l {
tap1 tap tap1 taps
A25 to A X X
tAS tAS
tcspy tespa| tespt tospa|
CS5#1to CS0# | * 1(
tes les|
trwby trwo1| tRwp1 trwo1
RD/WR# % )k
trsp trsp, | [ tan trsp trsp, | | tan
RD# \ q X ¢
IRog RDH1
Read = tros1 tros1 ]
D31 to DO A /
twend twepy)_ [ tan tweps twep1)_|tan
(WE3#towEO# — |\ \
e Lo
Write twopg twohy twop1 twory
D31 to DO
tesp _ | tesp tesp)| _ L tesp
BS# _1\- I I }
tbacp tpacp| Ioaco tbacn|
DACK2 to DACKO —I 7!(——5]( J(——
TEND2 to ENDO”’
tWTH tWTH
tw'r tWTS
WAIT# £ X £ 3
Note 1. DACKn and TENDn are waveforms when “active low” is specified.

Figure 2.15
Cycle)

SRAM Interface Basic Bus Cycle (Software Wait 1, External wait Enabled (WM Bit = 0), No Idle

R01DS0228EJ0140 Rev.1.40
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RZ/T1 Group

2. Electrical Characteristics

CKIO

A25 to AO

A12/A117

CS3#, CS2#

RD/WR#

RAS#

CAS#

DQMUU, DQMUL,
DQMLU, DQMLL

D31 to DO

BS#

CKE#

DACK2 to DACKO
TEND2 to TENDOQ

Tr Tc1 Tew

Td1

Tde

F S A 4

:

tAD1 tap1
.iRow addr:%r Column pddress

tap1 tap1 tap1

1
READA *
command

tespr

tcspr

:[_R’Iwm .ER1WD1
trasD1 trasD1
tcasp1 tcasp1
tDQMD1 tDQMD1
) |
tRDSZ tRDHZ
tssp tssp
(High)
toaco toaco

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

(

Figure 2.20

Cycles, WTRP = 0 Cycles)

Synchronous DRAM Single-Read Bus Cycle (with Auto Precharge, CAS Latency 2, WTRCD =0

R01DS0228EJ0140 Rev.1.40
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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 TENDO2

Tr Tc1 Trwl
_f A f
tan1 taD1 tap1

Row Column
address address

i

tap1 tap1

WRITA
command

0JT

i

toson teson
! |
trwo1 trwp1

iwm

|
o

trasD1 trasD1
tcaspi tcasp1
1
tbamp1 tEQMm
1 1
twob2 twohz
o
tasp tasp
(High)
tpacp tbaco

_‘J‘

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 2.24

Synchronous DRAM Single-Write Bus Cycle (with Auto Precharge, TRWL =1 Cycle)
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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
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2. Electrical Characteristics

CKIO

A25 to A0

A12/A117

CS3#, CS2#

RD/WR#

RAS#

CAS#

DQMUU, DQMUL,
DQMLU, DQMLL

D31 to DO

BS#

CKE#

DACK2 to DACKO
TEND2 to TENDO2

Td1 Td2 Td3 Td4
Tcl Tc2 Tc3 Tc4 Tde
tapr | tap1  [taps tap1 tad1
olumn k
address
tAD1 tAD1
_:J\READ command ;L
tesor tcspr
1
trwp1 trwp1
} ﬂ‘|\-
trasD1
7 T
qﬁtcAsm tcaspr
toamp1 toavp1
\ ~
tros2 | trorz tros2 | trom2
tBSD tBSD
(High)
tbacp toaco

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

Figure 2.29

Command, Same Row Address, CAS Latency 2, WTRCD = 0 Cycles)

Synchronous DRAM Burst-Read Bus Cycle (Read for 4 Cycles) (Bank Active Mode: READ
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2. Electrical Characteristics

CKIO

A25 to A0

A12/A117

CS3#, CS2#

RD/WR#

RAS#

CAS#

DQMUU, DQMUL,
DQMLU, DQMLL

D31 to DO

BS#

CKE#

DACK2 to DACKO
TEND2 to TENDO2

Td1 Td2 Td3 Td4
Tp Trw Tr Tel |, Tc2 | Tc3 Tc4 Tde
AW AW AW AW S\ S\
tap1 tap1 tap1 tap1
":* Row % ‘*:
address
tap1 tad1 tap1 tap1
1 :l( 1 READ command }_
tesor tesor
1
traot | tRwp1 trwp1
}L
trasot | trasot | traspr ;tLRASm
:|t:ASD1 :‘LCAsm
toavp1 tbavp1
tros2 | tRomH2 tros2 | troH2
tBSD tBSD
(High)
toacp toaco

=

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)

R01DS0228EJ0140 Rev.1.40
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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 Tct Tc2 Tc3 Tc4
tap1 taps tap1 tap1 taps tap1
Row Column
;k address address *
tap1 tap1 tap1
} WRIT|command ;ll
tesor tespr
! |
trwD1 trwD1 trwo1
}
trasD1 trasD1 I
tcasp1 tcasp1
1
toamp1 toamp1
1 1
twopz twohz twop2 twore
| * X S‘—
tesp tesp
(High)

tbacp

tbacp

m

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

Figure 2.31

Command, WTRCD = 0 Cycles, TRWL = 0 Cycles)

Synchronous DRAM Burst-Write Bus Cycle (Write for 4 Cycles) (Bank Active Mode: ACT + WRITE
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RZ/T1 Group 2. Electrical Characteristics

2454 MTU3a Timing

Table 2.22 MTU3a Timing

Test
Item Symbol min max Unit""  Conditions
MTU3a Input capture input pulse  Single-edge setting tMTIcW 1.5 — tpceyc  Figure 2.43
width Both-edge setting 2.5 —
Timer clock pulse width Single-edge setting tMTCKWH, 1.5 — tpceye  Figure 2.44
Both-edge setting turekwL 2.5 —
Phase counting mode 2.5 —

Note 1. tpceyc: PCLKC cycle

))
Input capture w« «
input R 2R

tmTicw

Figure 2.43 MTU3a Input Capture Input Timing

MTCLKA to
MTCLKD

=

_~

A . i
'Y 7| '} Lad]
tmrokwL tmMTckwH

Figure 2.44 MTU3a Clock Input Timing
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SPIBSC Transmit/Receive Timing (CPHAT =0, CPHAR =1)
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Figure 2.61

SPIBSC Buffer On/Off Timing (CPHAT = 0, CPHAR = 0)
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Figure 2.62

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

24512 Serial Sound Interface Timing

Table 2.30 Serial Sound Interface Timing
Output load conditions: Vg = VCCQ33 x 0.5, Vg 4 = VCCQ33 x 0.5, C = 30 pF

Item Symbol Min. Max. Unit Test Conditions
SSI AUDIO_CLK input frequency taupiO 1 50 MHz

Output clock cycle to 150 64000 ns Figure 2.65

Input clock cycle t) 150 64000 ns

Clock high level the 60 — ns

Clock low level tc 60 — ns

Clock rising time trc — 25 ns

Data delay time totR -5 25 ns Figure 2.66,

Setup time tsr 25 — ns Figure 2.67

Hold time tHTR 25 — ns

WS change edge SSITXDO output delay TotrRW — 25 ns Figure 2.68

the tre
SSISCKO
) tic t to J

Figure 2.65 Clock Input/Output Timing

SSISCKO
(input or output)

.

O/

SSIWS0, SSIRXDO
(input)

tsr thTr

SSIWS0, SSITXDO
(output)

totr

Figure 2.66 Transmit/Receive Timing (SSISCKO0 Rising Synchronous)
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RZ/T1 Group 2. Electrical Characteristics

2.4.5.14 ETHERC Timing

Table 2.32 ETHERC Timing

Output load conditions: Vo =2.0V, Vg 1 = 0.8V, C =25 pF (RMII)
Vo = VCCQ33 x 0.5, Vg 1 = VCCQ33 x 0.5, C = 30 pF (M)

Item Symbol min max Unit Test Conditions
ETHERC CLKOUT25Mn cycle time Tek 20 — ns Figure 2.70 to
(RMIT) ETHn_Txxx*1 output delay time Tco 2 16 ns Figure 2.73
ETHN_Rxxx*2 setup time Teu 4 — ns
ETHn_Rxxx*2 hold time Tha 2 — ns
ETHn_xxxx*1. *2 rising/falling time T, T¢ 0.5 5 ns
ETHERC ETHn_TXC cycle time treye 40 — ns —
(M ETHn_TXEN output delay time tTENd 0 25 ns Figure 2.74
ETHn_TXDO to ETHn_TXD3 output delay time tMTDd 0 25 ns
ETHn_TXER output delay time tTERd — 25 ns Figure 2.75
ETHn_RXC cycle time tTReye 40 — ns —
ETHn_RXDV setup time tRDVs 10 — ns Figure 2.76
ETHn_RXDV hold time tRDVH 10 — ns
ETHn_RXDO to ETHn_RXD3 setup time tVMRDs 10 — ns
ETHn_RXDO to ETHn_RXD3 hold time tMRDhA 10 — ns
ETHn_RXER setup time tRERS 10 — ns Figure 2.77
ETHn_RXER hold time tRERN 10 — ns

Note 1. ETHn_TXEN, ETHn_TXD1, ETHn_TXDO
Note 2. ETHn_RXDV, ETHn_RXD1, ETHn_RXDO0, ETHn_RXER

Tck

CLKOUT25Mn \ \
(50MHz REFCLK) 5,

A
Y

P Tco R
Tyl le TE 5l le
[-2.0v 2.0V f-2.0v
Change \] v Change Change
ETHn_Txxx" - in signa Signal in signal Signal i sigral —
0.8V7/\ AT 0.8V /X( 0.8V /\
 Tsu |, Thd
\/ \/ \ZL 2.4V 2.4v—\/
Change Change Change
ETHn_Rxxx” - in ignal Signal i signa Signal in signal —
/\ AN o) \
Note 1. ETHn_TXEN, ETHn_TXD1, ETHn_TXDO
Note 2. ETHn_RXDV, ETHn_RXD1, ETHn_RXDO0, ETHn_RXER
Figure 2.70 Timing with the CLKOUT25Mn and RMII Signals
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or
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
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

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
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
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.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third
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.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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