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RX610 Group

1. Overview

1.1.2 Outline of Specifications

Table 1.1 lists the specifications of the RX610 Group in outline.

Table 1.1  Outline of Specifications

Classification Module/Function Description

CPU CPU .

Maximum operating frequency: 100 MHz
32-bit RX CPU

Minimum instruction execution time: One instruction in one state (in one system clock
cycle)

Address space: 4-Gbyte linear address
Register set of the CPU

General purpose: Sixteen 32-bit registers
Control: Nine 32-bit registers

Accumulator: One 64-bit register

Basic instructions: 73

Floating-point operation instructions: 8

DSP instructions: 9

Addressing modes: 10

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian
On-chip 32-bit multiplier: 32 x 32 — 64 bits
On-chip divider: 32 / 32 — 32 bits

Barrel shifter: 32 bits

FPU « Single precision (32-bit) floating point
« Data types and floating-point exceptions conforming to the IEEE754 standard
Memory Flash o Flash capacity: 2 Mbytes (max.)

Three types of on-board programming modes

SCI boot mode, user program mode, and user boot mode

RAM RAM capacity: 128 Kbytes
Data flash Data flash capacity: 32 Kbytes
MCU operating modes Single-chip mode, on-chip ROM enabled extended mode, and on-chip ROM disabled

extended mode

Clock Clock generation circuit o
L]

One main clock oscillation circuit

Includes a PLL circuit and frequency divider, so the operating frequency is selectable
System clock, peripheral module clock, and external bus clock are independently
specifiable.

The CPU, DMAC, DTC, ROM, and RAM run in synchronization with the system
clock (ICLK): 8 to 100 MHz

Peripheral modules run in synchronization with the peripheral module

clock (PCLK): 8 to 50 MHz

Devices connected to the external bus run in synchronization with the external bus
clock (BCLK): 8 to 25 MHz

Power down Power-down function o

Module stop function
Four power-down modes
Sleep mode, all-module clock stop mode, software standby mode, and deep software

standby mode
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RX610 Group 1. Overview

R 5 F 5 10 8 V N FP

L Indicates the package.
FP: LQFP
BG: LFBGA

Indicates the characteristic code.
N: Regular specifications
D: Wide-range specifications

Indicates the number of pins.
V: 144 pins
W: 176 pins

Indicates the ROM capacity, RAM capacity,
and data flash capacity.

8: 2 Mbytes/128 Kbytes/32 Kbytes

7: 1.5 Mbytes/128 Kbytes/32 Kbytes

6: 1 Mbyte/128 Kbytes/32 Kbytes
4: 768 Kbytes/128 Kbytes/32 Kbytes

Indicates the RX610 Group.

Indicates the RX600 Series.

Indicates the type of memory.
F: Flash memory version

Indicates a Renesas MCU.

Indicates a Renesas semiconductor product.

Figure 1.1  How to Read the Product Part No.
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RX610 Group 1. Overview

1.4 Pin Assignments

Figures 1.3 and 1.4 show the pin assignments of the 176-pin LFBGA and the 144-pin LQFP, respectively. Figure 1.5
(assistance diagram) shows the pin assignment the 144-pin LQFP. Tables 1.3 and 1.4 show the lists of pins and pin
functions of the 176-pin LFBGA and the 144-pin LQFP, respectively.

A B C D E F G H J K L M N P R
15 PEO PE2 PE5 PG5 VSS PA1 PA5 PH1 P70 P74 PB3 PB6 PC1 VCC PC3 15
14 PD6 PE1 PE3 PE7 PG6 PAO PA4 PHO VCC P73 PB4 PCO PC2 PC4 PC5 14
13 PD4 PD5 PD7 PE6 PG7 PA2 PA6 VSS P71 PB1 PB5 VSS PH2 PC6 P75 13
12 P63 VCC VSS PE4 VCC PA3 PA7 PBO P72 PB2 PB7 PC7 P76 P77 PH3 12
1 P60 P61 P62 P64 PH4 VSS VCC PH5 1
10 PD1 PDO PD2 PD3 P51 P50 PH6 PH7 10
9 PG2 PG1 PG3 PG4 RX6 1 OG rou p P81 P80 P52 P53 9
8 P97 P96 |BSCANP| PGO (l:;l;gi?[;l Zlezgg:a\p\) P83 VSS VCC P82 8
7 P93 P92 P94 P95 (Upper perspective view) P57 P56 P54 P55 7
6 P90 VCC VSS P91 P37 P36 P84 P35 6
5 P46 P45 P47 P44 P14 P12 P11 P10 5
4 P43 P42 P41 P40 P00 MDE P86 VSS P34 P33 PFO VSS P16 P15 P13 4
3 VREFL | VREFH P03 AVSS EMLE VCL P85 EXTAL PF6 P32 PF3 VCC P20 |PLLVCC|PLLVSS 3
2 AVCC P05 P66 PO1 |WDTOVF# MDO XTAL NMI PF4 P30 PF1 P26 P24 P22 P17 2
1 P04 P67 P02 P65 VSS MD1 RES# VCC PF5 P31 PF2 P27 P25 P23 P21 1

A B C D E F G H J K L M N P R

Figure 1.3  Pin Assignment of the 176-pin LFBGA
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RX610 Group 1. Overview
Pin No. | power Supply
176-Pin | Clock External Communi- On-Chip
LFBGA | System Control |1/O Port Interrupt Bus Timer cation Analog Emulator
F13 PA2 A2 PO18/
TIOCC6/
TCLKE
F14 PAO AO/BCO# PO16/
TIOCA6
F15 PA1 A1 PO17/
TIOCA6/
TIOCB6
G1 RES#
G2 XTAL
G3 P85
G4 P86
G12 PA7 A7 PO23/
TIOCAS8/
TIOCB8/
TCLKH
G13 PA6 A6 PO22/
TIOCA8
G14 PA4 A4 PO20/
TIOCA7
G15 PA5 A5 PO21/
TIOCA7/
TIOCB7/
TCLKG
H1 VCC
H2 NMI
H3 EXTAL
H4 VSS
H12 PBO A8 PO24/
TIOCA9
H13 VSS
H14 PHO
H15 PH1
J1 PF5
J2 PF4
J3 PF6
J4 P34 IRQ4-A PO12/
TIOCA1
J12 P72
J13 P71 CS4#-C/
CS5#-C/
CS6#-C/
CS7#-C
J14 VCC
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RX610 Group

1. Overview

1.5 Pin Functions
Table 1.5 lists the pin functions.

Table 1.5 Pin Functions

Classifications Pin Name I/0 Description
Power supply VCC Input Power supply pin. Connect it to the system power supply.

VCL Input Connect this pin to VSS via a 0.1-uF capacitor. The capacitor
should be placed close to the pin.

VSS Input Ground pin. Connect it to the system power supply (0 V).

PLLVCC Input Power supply pin for the PLL circuit. Connect it to the system
power supply.

PLLVSS Input Ground pin for the PLL circuit

Clock XTAL Input Pins for a crystal resonator. An external clock signal can be

EXTAL Input input through the EXTAL pin.

BCLK Output Outputs the system clock for external devices.

Operating mode control MDO, MD1, MDE Input Pins for setting the operating mode. The signal levels on these
pins must not be changed during operation.

System control RES# Input Reset signal input pin. This LSI enters the reset state when
this signal goes low.

EMLE Input Input pin to enable on-chip emulator signal. When the on-chip
emulator is used, this pin should be driven high. When not
used, it should be driven low.

BSCANP Input Input pin to enable boundary-scan signal. When this pin is
driven high, the boundary scan is enabled. When the boundary
scan is not used, this pin should be driven low.

On-chip emulator TRST# Input On-chip emulator pins.

™S Input When the EMLE pin is driven high, these pins are dedicated
for the on-chip emulator.

TDI Input

TCK Input

TDO Output

TRCLK Output This pin outputs the clock for synchronization with the trace
data.

TRSYNC Output This pin indicates that output from the TRDATAO to TRDATA3
pins is valid.

TRDATAO to TRDATA3 Output These pins output the trace information.

Address bus AO to A23*' Output Output pins for the address
Data bus D0 to D15 110 Input and output pins for the bidirectional data bus

Feb 20, 2013



RX610 Group 2. CPU

2, CPU

The RX CPU has sixteen general-purpose registers, nine control registers, and one accumulator used for DSP
instructions.

General-purpose register
b31 b0

RO (SP)*

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

Control register
b31 b0

ISP (Interrupt stack pointer)
USP (User stack pointer)

INTB (Interrupt table register)

PC (Program counter)

PSW (Processor status word)

BPSW  (Backup PSW)

FINTV  (Fast interrupt vector register)

I |
I |
I |
| BPC___ (Backup PC) |
I |
I |
I |

FPSW (Floating-point status word)

DSP instruction register
b63 b0
ACC (Accumulator)

Note: * The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP),
according to the value of the U bit in the PSW.

Figure 2.1  Register Set of the CPU
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RX610 Group 3. Address Space
Sinale-chin mode*? On-chip ROM enabled On-chip ROM disabled
ingle-chip extended mode extended mode
0000 0000h On-chip RAM 0000 0000h On-chip RAM 0000 0000h On-chip RAM
0002 0000h Reserved area*' 0002 0000h Reserved area*' 0002 0000n Reserved area*'
0008 0000h 0008 0000h 0008 0000h
Peripheral I/O registers Peripheral I/0 registers Peripheral I/O registers
0010 0000h On-chip ROM 0010 0000h On-chip ROM 0010 0000h
(data flash) (data flash)
0010 8000h q 0010 8000h
Reserved area* Reserved area*'
007F 8000h FCU RAM area*® 007F 8000h FCU RAM area**
007F A00Oh 007F A00Oh
Reserved area*' Reserved area*'
007F C000h Peripheral /0 registers 007F C000h Peripheral I/0 registers R d area*'
007F C500h 007F C500h eserved area
Reserved area*' Reserved area*'
007F FCOOh Peripheral I/O registers 007F FCOOh Peripheral I/0 registers
0080 0000h 0080 0000h
Reserved area*' Reserved area*'
00F0 0000h | On-chip ROM (program ROM) 00F0 0000h [ on_chip ROM (program ROM)
(write only) (write only)
0100 0000h 0100 0000h 0100 0000h
External address space External address space
0800 0000h 0800 0000h
Reserved area*'
Reserved area*'
Reserved area*'
FEFF EO0Oh On-chip ROM FEFF EO00h On-chip ROM
(FCU firmware)** (FCU firmware)**
(read only) (read only)
FF00 0000h Reserved area*' FF00 0000h Reserved area*' FF00 0000
FF7F C000h On-chip ROM (user boot) FF7F CO00h On-chip ROM (user boot)
(read only) (read only)
FF80 0000h FF80 0000h External address space
Reserved area*' Reserved area*'
FFF0 0000h " On-chip ROM (program ROM) FFF0 0000h I on_chip ROM (program ROM)
FFFF FFFFh (read only) FFFF FFFFh (read only) FFFF FFFFh
Notes: 1. A reserved area should not be accessed.

2. The address space in boot mode and user boot mode is the same as the address space in single-chip mode.
3. For details on the FCU, see section 26, ROM (Flash Memory for Code Storage) and section 27, Data Flash (Flash Memory for Data Storage)
in the User’s manual: Hardware.

Figure 3.3

Memory Map of the R5F56106

R01DS0097EJ0120 Rev.1.20
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RX610 Group

4. 1/0 Registers

Number of

Module Register Number Access  Access
Address Abbreviation Register Name Abbreviation of Bits Size Cycles
0008 2400h DMACO DMA control register A DMCRA 32 32 31CLK
0008 2404h DMACO DMA control register B DMCRB 8 8 3ICLK
0008 2405h DMACO DMA control register C DMCRC 3ICLK
0008 2406h DMACO DMA control register D DMCRD 3ICLK
0008 2407h DMACO DMA control register E DMCRE 8 8 3ICLK
0008 2408h DMAC1 DMA control register A DMCRA 32 32 31CLK
0008 240Ch DMAC1 DMA control register B DMCRB 3 ICLK
0008 240Dh DMAC1 DMA control register C DMCRC 3ICLK
0008 240Eh DMAC1 DMA control register D DMCRD 3ICLK
0008 240Fh DMAC1 DMA control register E DMCRE 3ICLK
0008 2410h DMAC2 DMA control register A DMCRA 32 32 3ICLK
0008 2414h DMAC2 DMA control register B DMCRB 3 ICLK
0008 2415h DMAC2 DMA control register C DMCRC 31CLK
0008 2416h DMAC2 DMA control register D DMCRD 3ICLK
0008 2417h DMAC2 DMA control register E DMCRE 8 8 3ICLK
0008 2418h DMAC3 DMA control register A DMCRA 32 32 3ICLK
0008 241Ch DMAC3 DMA control register B DMCRB 8 8 3ICLK
0008 241Dh DMAC3 DMA control register C DMCRC 8 8 31CLK
0008 241Eh DMAC3 DMA control register D DMCRD 8 8 3ICLK
0008 241Fh DMAC3 DMA control register E DMCRE 8 8 3ICLK
0008 2502h DMAC common DMA start control register DMSCNT 8 8 3 ICLK
0008 250Bh DMAC common DMA interrupt control register DMICNT 8 8 3 ICLK
0008 2517h DMAC common DMA transfer end detect register DMEDET 8 8 3 ICLK
0008 251Bh DMAC common DMA arbitration status register DMASTS 8 8 3 ICLK
0008 3002h BSC CS0 mode register CSOMOD 16 16 1to 2 BCLK 7
0008 3004h BSC CS0 wait control register 1 CSOWCNT1 32 32 1to 2 BCLK 7
0008 3008h BSC CS0 wait control register 2 CSOWCNT2 32 32 1t0 2 BCLK ™
0008 3012h BSC CS1 mode register CS1MOD 16 16 1to 2 BCLK 7
0008 3014h BSC CS1 wait control register 1 CS1WCNT1 32 32 1to 2 BCLK ™
0008 3018h BSC CS1 wait control register 2 CS1WCNT2 32 32 1to 2 BCLK 7
0008 3022h BSC CS2 mode register CS2MOD 16 16 1t0 2 BCLK ™
0008 3024h BSC CS2 wait control register 1 CS2WCNT1 32 32 1t0 2 BCLK ™
0008 3028h BSC CS2 wait control register 2 CS2WCNT2 32 32 1to 2 BCLK 7
0008 3032h BSC CS3 mode register CS3MOD 16 16 1t0 2 BCLK ™
0008 3034h BSC CS3 wait control register 1 CS3WCNT1 32 32 1to 2 BCLK 7
0008 3038h BSC CS3 wait control register 2 CS3WCNT2 32 32 1t0 2 BCLK ™
0008 3042h BSC CS4 mode register CS4MOD 16 16 1to 2 BCLK 7
0008 3044h BSC CS4 wait control register 1 CS4WCNT1 32 32 1to 2 BCLK 7
0008 3048h BSC CS4 wait control register 2 CS4WCNT2 32 32 1t0 2 BCLK ™
0008 3052h BSC CS5 mode register CS5MOD 16 16 1to 2 BCLK 7
0008 3054h BSC CS5 wait control register 1 CS5WCNT1 32 32 1t0 2BCLK ™
0008 3058h BSC CS5 wait control register 2 CS5WCNT2 32 32 1t0 2BCLK ™
0008 3062h BSC CS6 mode register CS6MOD 16 16 1t0 2 BCLK ™
0008 3064h BSC CS6 wait control register 1 CS6WCNT1 32 32 1t0 2 BCLK ™
0008 3068h BSC CS6 wait control register 2 CSBWCNT2 32 32 1to 2 BCLK 7

R01DS0097EJ0120 Rev.1.20
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RX610 Group

4. 1/0 Registers

Number of

Module Register Number Access  Access
Address Abbreviation Register Name Abbreviation of Bits Size Cycles
0008 70EANh ICU Interrupt request register 234 IR234 8 8 2 ICLK
0008 70EBh ICU Interrupt request register 235 IR235 8 8 2 ICLK
0008 70ECh ICU Interrupt request register 236 IR236 8 8 2 ICLK
0008 70EDh ICU Interrupt request register 237 IR237 8 8 2 ICLK
0008 70EEh ICU Interrupt request register 238 IR238 8 8 2 ICLK
0008 70EFh ICU Interrupt request register 239 IR239 8 8 2 ICLK
0008 70F0h ICU Interrupt request register 240 IR240 8 8 2 ICLK
0008 70F1h ICU Interrupt request register 241 IR241 8 8 2 ICLK
0008 70F6h ICU Interrupt request register 246 IR246 8 8 2 ICLK
0008 70F7h ICU Interrupt request register 247 IR247 8 8 2 ICLK
0008 70F8h ICU Interrupt request register 248 IR248 8 8 2 ICLK
0008 70F9h ICU Interrupt request register 249 IR249 8 8 2 ICLK
0008 70FAh ICU Interrupt request register 250 IR250 8 8 2 ICLK
0008 70FBh ICU Interrupt request register 251 IR251 8 8 2 ICLK
0008 70FCh ICU Interrupt request register 252 IR252 8 8 2 ICLK
0008 70FDh ICU Interrupt request register 253 IR253 8 8 2 ICLK
0008 711Ch ICU Interrupt request destination setting register 028 ISELR028 8 8 2 ICLK
0008 711Dh ICU Interrupt request destination setting register 029  ISELR029 8 8 2 ICLK
0008 711Eh ICU Interrupt request destination setting register 030 ISELRO30 8 8 2 ICLK
0008 711Fh ICU Interrupt request destination setting register 031 ISELRO31 8 8 2 ICLK
0008 7140h ICU Interrupt request destination setting register 064  ISELR064 8 8 2 ICLK
0008 7141h ICU Interrupt request destination setting register 065 ISELRO65 8 8 2 ICLK
0008 7142h ICU Interrupt request destination setting register 066 ~ ISELR066 8 8 2 ICLK
0008 7143h ICU Interrupt request destination setting register 067 ISELRO67 8 8 2 ICLK
0008 7144h ICU Interrupt request destination setting register 068  ISELR068 8 8 2 ICLK
0008 7145h ICU Interrupt request destination setting register 069  ISELR069 8 8 2 ICLK
0008 7146h ICU Interrupt request destination setting register 070 ISELRO70 8 8 2 ICLK
0008 7147h ICU Interrupt request destination setting register 071 ISELRO71 8 8 2 ICLK
0008 7148h ICU Interrupt request destination setting register 072 ISELRO72 8 8 2 ICLK
0008 7149h ICU Interrupt request destination setting register 073  ISELR073 8 8 2 ICLK
0008 714Ah ICU Interrupt request destination setting register 074 ISELRO74 8 8 2 ICLK
0008 714Bh ICU Interrupt request destination setting register 075 ISELRO75 8 8 2 ICLK
0008 714Ch ICU Interrupt request destination setting register 076 ~ ISELR076 8 8 2 ICLK
0008 714Dh ICU Interrupt request destination setting register 077 ISELRO77 8 8 2 ICLK
0008 714Eh ICU Interrupt request destination setting register 078  ISELR078 8 8 2 ICLK
0008 714Fh ICU Interrupt request destination setting register 079 ISELRO79 8 8 2 ICLK
0008 7162h ICU Interrupt request destination setting register 098  ISELR098 8 8 2 ICLK
0008 7163h ICU Interrupt request destination setting register 099  ISELR099 8 8 2 ICLK
0008 7164h ICU Interrupt request destination setting register 100 ISELR100 8 8 2 ICLK
0008 7165h ICU Interrupt request destination setting register 101 ISELR101 8 8 2 ICLK
0008 7168h ICU Interrupt request destination setting register 104 ISELR104 8 8 2 ICLK
0008 7169h ICU Interrupt request destination setting register 105  ISELR105 8 8 2 ICLK
0008 716Ah ICU Interrupt request destination setting register 106 ISELR106 8 8 2 ICLK
0008 716Bh ICU Interrupt request destination setting register 107 ISELR107 8 8 2 ICLK
0008 716Fh ICU Interrupt request destination setting register 111 ISELR111 8 8 2 ICLK
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RX610 Group

4. 1/0 Registers

Number of

Module Register Number Access  Access
Address Abbreviation Register Name Abbreviation of Bits Size Cycles
0008 7170h ICU Interrupt request destination setting register 112 ISELR112 8 8 2 ICLK
0008 7175h ICU Interrupt request destination setting register 117  ISELR117 8 8 2 ICLK
0008 7176h ICU Interrupt request destination setting register 118 ISELR118 8 8 2 ICLK
0008 717Ah ICU Interrupt request destination setting register 122 ISELR122 8 8 2 ICLK
0008 717Bh ICU Interrupt request destination setting register 123 ISELR123 8 8 2 ICLK
0008 717Ch ICU Interrupt request destination setting register 124  ISELR124 8 8 2 ICLK
0008 717Dh ICU Interrupt request destination setting register 125 ISELR125 8 8 2 ICLK
0008 717Fh ICU Interrupt request destination setting register 127 ISELR127 8 8 2 ICLK
0008 7180h ICU Interrupt request destination setting register 128  ISELR128 8 8 2 ICLK
0008 7185h ICU Interrupt request destination setting register 133 ISELR133 8 8 2 ICLK
0008 7186h ICU Interrupt request destination setting register 134  ISELR134 8 8 2 ICLK
0008 718Ah ICU Interrupt request destination setting register 138 ISELR138 8 8 2 ICLK
0008 718Bh ICU Interrupt request destination setting register 139  ISELR139 8 8 2 ICLK
0008 718Ch ICU Interrupt request destination setting register 140  ISELR140 8 8 2 ICLK
0008 718Dh ICU Interrupt request destination setting register 141 ISELR141 8 8 2 ICLK
0008 7191h ICU Interrupt request destination setting register 145  ISELR145 8 8 2 ICLK
0008 7192h ICU Interrupt request destination setting register 146 ISELR146 8 8 2 ICLK
0008 7197h ICU Interrupt request destination setting register 151 ISELR151 8 8 2 ICLK
0008 7198h ICU Interrupt request destination setting register 152 ISELR152 8 8 2 ICLK
0008 719Ch ICU Interrupt request destination setting register 156 ISELR156 8 8 2 ICLK
0008 719Dh ICU Interrupt request destination setting register 157  ISELR157 8 8 2 ICLK
0008 719Eh ICU Interrupt request destination setting register 158 ISELR158 8 8 2 ICLK
0008 719Fh ICU Interrupt request destination setting register 159  ISELR159 8 8 2 ICLK
0008 71A1h ICU Interrupt request destination setting register 161 ISELR161 8 8 2 ICLK
0008 71A2h ICU Interrupt request destination setting register 162 ISELR162 8 8 2 ICLK
0008 71A7h ICU Interrupt request destination setting register 167  ISELR167 8 8 2 ICLK
0008 71A8h ICU Interrupt request destination setting register 168 ISELR168 8 8 2 ICLK
0008 71AEh ICU Interrupt request destination setting register 174  ISELR174 8 8 2 ICLK
0008 71AFh ICU Interrupt request destination setting register 175 ISELR175 8 8 2 ICLK
0008 71B1h ICU Interrupt request destination setting register 177  ISELR177 8 8 2 ICLK
0008 71B2h ICU Interrupt request destination setting register 178 ISELR178 8 8 2 ICLK
0008 71B4h ICU Interrupt request destination setting register 180 ISELR180 8 8 2 ICLK
0008 71B5h ICU Interrupt request destination setting register 181 ISELR181 8 8 2 ICLK
0008 71B7h ICU Interrupt request destination setting register 183 ISELR183 8 8 2 ICLK
0008 71B8h ICU Interrupt request destination setting register 184  ISELR184 8 8 2 ICLK
0008 71C6h ICU Interrupt request destination setting register 198 ISELR198 8 8 2 ICLK
0008 71C7h ICU Interrupt request destination setting register 199  ISELR199 8 8 2 ICLK
0008 71C8h ICU Interrupt request destination setting register 200  ISELR200 8 8 2 ICLK
0008 71C9h ICU Interrupt request destination setting register 201 ISELR201 8 8 2 ICLK
0008 71D7h ICU Interrupt request destination setting register 215  ISELR215 8 8 2 ICLK
0008 71D8h ICU Interrupt request destination setting register 216 ISELR216 8 8 2 ICLK
0008 71DBh ICU Interrupt request destination setting register 219  ISELR219 8 8 2 ICLK
0008 71DCh ICU Interrupt request destination setting register 220 ISELR220 8 8 2 ICLK
0008 71DFh ICU Interrupt request destination setting register 223 ISELR223 8 8 2 ICLK
0008 71EOh ICU Interrupt request destination setting register 224  ISELR224 8 8 2 ICLK
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RX610 Group

4. 1/0 Registers

Number of

Module Register Number Access  Access
Address Abbreviation Register Name Abbreviation of Bits Size Cycles
0008 71E3h ICU Interrupt request destination setting register 227  ISELR227 8 8 2 ICLK
0008 71E4h ICU Interrupt request destination setting register 228  ISELR228 8 8 2 ICLK
0008 71E7h ICU Interrupt request destination setting register 231 ISELR231 8 8 2 ICLK
0008 71E8h ICU Interrupt request destination setting register 232 ISELR232 8 8 2 ICLK
0008 71EBh ICU Interrupt request destination setting register 235 ISELR235 8 8 2 ICLK
0008 71ECh ICU Interrupt request destination setting register 236 ~ ISELR236 8 8 2 ICLK
0008 71EFh ICU Interrupt request destination setting register 239 ISELR239 8 8 2 ICLK
0008 71F0h ICU Interrupt request destination setting register 240 ISELR240 8 8 2 ICLK
0008 71F7h ICU Interrupt request destination setting register 247  ISELR247 8 8 2 ICLK
0008 71F8h ICU Interrupt request destination setting register 248 ISELR248 8 8 2 ICLK
0008 71FBh ICU Interrupt request destination setting register 251 ISELR251 8 8 2 ICLK
0008 71FCh ICU Interrupt request destination setting register 252 ISELR252 8 8 2 ICLK
0008 71FDh ICU Interrupt request destination setting register 253  ISELR253 8 8 2ICLK
0008 7202h ICU Interrupt request enable register 02 IER02 8 8 2 ICLK
0008 7203h ICU Interrupt request enable register 03 IER03 8 8 2 ICLK
0008 7208h ICU Interrupt request enable register 08 IER08 8 8 2 ICLK
0008 7209h ICU Interrupt request enable register 09 IER09 8 8 2 ICLK
0008 720Ch ICU Interrupt request enable register 0C IEROC 8 8 2 ICLK
0008 720Dh ICU Interrupt request enable register 0D IEROD 8 8 2 ICLK
0008 720Eh ICU Interrupt request enable register OE IEROE 8 8 2 ICLK
0008 720Fh ICU Interrupt request enable register OF IEROF 8 8 2 ICLK
0008 7210h ICU Interrupt request enable register 10 IER10 8 8 2 ICLK
0008 7211h ICU Interrupt request enable register 11 IER11 8 8 2 ICLK
0008 7212h ICU Interrupt request enable register 12 IER12 8 8 2 ICLK
0008 7213h ICU Interrupt request enable register 13 IER13 8 8 2 ICLK
0008 7214h ICU Interrupt request enable register 14 IER14 8 8 2 ICLK
0008 7215h ICU Interrupt request enable register 15 IER15 8 8 2 ICLK
0008 7216h ICU Interrupt request enable register 16 IER16 8 8 2 ICLK
0008 7217h ICU Interrupt request enable register 17 IER17 8 8 2 ICLK
0008 7218h ICU Interrupt request enable register 18 IER18 8 8 2 ICLK
0008 7219h ICU Interrupt request enable register 19 IER19 8 8 2 ICLK
0008 721Ah ICU Interrupt request enable register 1A IER1A 8 8 2 ICLK
0008 721Bh ICU Interrupt request enable register 1B IER1B 8 8 2 ICLK
0008 721Ch ICU Interrupt request enable register 1C IER1C 8 8 2 ICLK
0008 721Dh ICU Interrupt request enable register 1D IER1D 8 8 2 ICLK
0008 721Eh ICU Interrupt request enable register 1E IER1E 8 8 2 ICLK
0008 721Fh ICU Interrupt request enable register 1F IER1F 8 8 2 ICLK
0008 7300h ICU Interrupt priority register 00 IPROO 8 8 2 ICLK
0008 7301h ICU Interrupt priority register 01 IPRO1 8 8 2 ICLK
0008 7302h ICU Interrupt priority register 02 IPRO2 8 8 2 ICLK
0008 7304h ICU Interrupt priority register 04 IPR0O4 8 8 2 ICLK
0008 7305h ICU Interrupt priority register 05 IPRO5 8 8 2 ICLK
0008 7306h ICU Interrupt priority register 06 IPRO6 8 8 2 ICLK
0008 7307h ICU Interrupt priority register 07 IPRO7 8 8 2 ICLK
0008 7320h ICU Interrupt priority register 20 IPR20 8 8 2 ICLK
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4. 1/0 Registers

Number of

Module Register Number Access  Access
Address Abbreviation Register Name Abbreviation of Bits Size Cycles
0008 7321h ICU Interrupt priority register 21 IPR21 8 8 2 ICLK
0008 7322h ICU Interrupt priority register 22 IPR22 8 8 2 ICLK
0008 7323h ICU Interrupt priority register 23 IPR23 8 8 2 ICLK
0008 7324h ICU Interrupt priority register 24 IPR24 8 8 2 ICLK
0008 7325h ICU Interrupt priority register 25 IPR25 8 8 2 ICLK
0008 7326h ICU Interrupt priority register 26 IPR26 8 8 2 ICLK
0008 7327h ICU Interrupt priority register 27 IPR27 8 8 2 ICLK
0008 7328h ICU Interrupt priority register 28 IPR28 8 8 2 ICLK
0008 7329h ICU Interrupt priority register 29 IPR29 8 8 2 ICLK
0008 732Ah ICU Interrupt priority register 2A IPR2A 8 8 2 ICLK
0008 732Bh ICU Interrupt priority register 2B IPR2B 8 8 2 ICLK
0008 732Ch ICU Interrupt priority register 2C IPR2C 8 8 2 ICLK
0008 732Dh ICU Interrupt priority register 2D IPR2D 8 8 2 ICLK
0008 732Eh ICU Interrupt priority register 2E IPR2E 8 8 2 ICLK
0008 732Fh ICU Interrupt priority register 2F IPR2F 8 8 2 ICLK
0008 7340h ICU Interrupt priority register 40 IPR40 8 8 2 ICLK
0008 7344h ICU Interrupt priority register 44 IPR44 8 8 2 ICLK
0008 7345h ICU Interrupt priority register 45 IPR45 8 8 2 ICLK
0008 7346h ICU Interrupt priority register 46 IPR46 8 8 2 ICLK
0008 7347h ICU Interrupt priority register 47 IPR47 8 8 2 ICLK
0008 734Ch ICU Interrupt priority register 4C IPR4C 8 8 2 ICLK
0008 734Dh ICU Interrupt priority register 4D IPR4D 8 8 2 ICLK
0008 734Eh ICU Interrupt priority register 4E IPR4E 8 8 2 ICLK
0008 734Fh ICU Interrupt priority register 4F IPR4F 8 8 2 ICLK
0008 7350h ICU Interrupt priority register 50 IPR50 8 8 2 ICLK
0008 7351h ICU Interrupt priority register 51 IPR51 8 8 2 ICLK
0008 7352h ICU Interrupt priority register 52 IPR52 8 8 2 ICLK
0008 7353h ICU Interrupt priority register 53 IPR53 8 8 2 ICLK
0008 7354h ICU Interrupt priority register 54 IPR54 8 8 2 ICLK
0008 7355h ICU Interrupt priority register 55 IPR55 8 8 2 ICLK
0008 7356h ICU Interrupt priority register 56 IPR56 8 8 2 ICLK
0008 7357h ICU Interrupt priority register 57 IPR57 8 8 2 ICLK
0008 7358h ICU Interrupt priority register 58 IPR58 8 8 2 ICLK
0008 7359h ICU Interrupt priority register 59 IPR59 8 8 2 ICLK
0008 735Ah ICU Interrupt priority register 5A IPR5A 8 8 2 ICLK
0008 735Bh ICU Interrupt priority register 5B IPR5B 8 8 2 ICLK
0008 735Ch ICU Interrupt priority register 5C IPR5C 8 8 2 ICLK
0008 735Dh ICU Interrupt priority register 5D IPR5D 8 8 2 ICLK
0008 735Eh ICU Interrupt priority register 5E IPR5E 8 8 2 ICLK
0008 735Fh ICU Interrupt priority register 5F IPR5F 8 8 2 ICLK
0008 7360h ICU Interrupt priority register 60 IPR60 8 8 2 ICLK
0008 7361h ICU Interrupt priority register 61 IPR61 8 8 2 ICLK
0008 7362h ICU Interrupt priority register 62 IPR62 8 8 2 ICLK
0008 7363h ICU Interrupt priority register 63 IPR63 8 8 2 ICLK
0008 7368h ICU Interrupt priority register 68 IPR68 8 8 2 ICLK
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Number of
Module Register Number Access  Access

Address Abbreviation Register Name Abbreviation of Bits Size Cycles

0008 802Bh WDT Reset control/status register RSTCSR 8 8 2to 3 PCLK 7
0008 8040h ADO A/D data register A ADDRA 16 16 2to 3 PCLK ™
0008 8042h ADO A/D data register B ADDRB 16 16 2to 3 PCLK 7
0008 8044h ADO A/D data register C ADDRC 16 16 2to3PCLK 7
0008 8046h ADO A/D data register D ADDRD 16 16 2to 3 PCLK 7
0008 8050h ADO A/D control/status register ADCSR 8 8 2to 3 PCLK 7
0008 8051h ADO A/D control register ADCR 8 8 2to 3PCLK ™
0008 8052h ADO ADDRYy format select register ADDPR 8 8 2to 3 PCLK 7
0008 8053h ADO A/D sampling state register ADSSTR 8 8 2to 3 PCLK 7
0008 8060h AD1 A/D data register A ADDRA 16 16 2to 3 PCLK ™
0008 8062h AD1 A/D data register B ADDRB 16 16 2to3PCLK ™
0008 8064h AD1 A/D data register C ADDRC 16 16 2to 3 PCLK ™
0008 8066h AD1 A/D data register D ADDRD 16 16 2to3PCLK 7
0008 8070h AD1 A/D control/status register ADCSR 8 8 2to 3PCLK ™
0008 8071h AD1 A/D control register ADCR 8 8 2to 3PCLK ™
0008 8072h AD1 ADDRYy format select register ADDPR 8 8 2to 3 PCLK 7
0008 8073h AD1 A/D sampling state register ADSSTR 8 8 2to 3PCLK ™
0008 8080h AD2 A/D data register A ADDRA 16 16 2to3PCLK”
0008 8082h AD2 A/D data register B ADDRB 16 16 2to 3 PCLK 7
0008 8084h AD2 A/D data register C ADDRC 16 16 2to3PCLK 7
0008 8086h AD2 A/D data register D ADDRD 16 16 2to3PCLK ™7
0008 8090h AD2 A/D control/status register ADCSR 8 8 2to 3PCLK ™
0008 8091h AD2 A/D control register ADCR 8 8 2to 3 PCLK 7
0008 8092h AD2 ADDRYy format select register ADDPR 8 8 2to 3PCLK ™
0008 8093h AD2 A/D sampling state register ADSSTR 8 8 2to 3 PCLK 7
0008 80A0h AD3 A/D data register A ADDRA 16 16 2to 3 PCLK ™
0008 80A2h AD3 A/D data register B ADDRB 16 16 2to 3 PCLK 7
0008 80A4h AD3 A/D data register C ADDRC 16 16 2to3PCLK”
0008 80A6h AD3 A/D data register D ADDRD 16 16 2to 3 PCLK 7
0008 80B0Oh AD3 A/D control/status register ADCSR 8 8 2to 3 PCLK 7
0008 80B1h AD3 A/D control register ADCR 8 8 2to 3PCLK ™
0008 80B2h AD3 ADDRYy format select register ADDPR 8 8 2to 3 PCLK 7
0008 80B3h AD3 A/D sampling state register ADSSTR 8 8 2to 3 PCLK 7
0008 80C0Oh D/A D/A data register 0 DADRO 16 16 2to 3 PCLK ™
0008 80C2h D/A D/A data register 1 DADR1 16 16 2to3PCLK ™
0008 80C4h D/A D/A control register DACR 8 8 2to 3PCLK ™
0008 80C5h D/A DADRYy format select register DADPR 8 8 2to 3 PCLK 7
0008 8100h TPU (unit0)  Timer start register TSTRA 8 8 2to 3PCLK ™
0008 8101h TPU (unit0)  Timer synchronous register TSYRA 8 8 2to 3PCLK ™
0008 8110h TPUO Timer control register TCR 8 8 2to 3 PCLK 7
0008 8111h TPUO Timer mode register TMDR 8 8 2to 3PCLK ™
0008 8112h TPUO Timer 1/O control register H TIORH 8 8 2to 3 PCLK 7
0008 8113h TPUO Timer I/O control register L TIORL 8 8 2to 3PCLK ™
0008 8114h TPUO Timer interrupt enable register TIER 8 8 2to 3 PCLK 7
0008 8115h TPUO Timer status register TSR 8 8 2to 3 PCLK 7
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Number of
Module Register Number Access  Access

Address Abbreviation Register Name Abbreviation of Bits Size Cycles

0008 8166h TPU5 Timer counter TCNT 16 16 2to3PCLK ™7
0008 8168h TPU5 Timer general register A TGRA 16 16 2to 3PCLK ™
0008 816Ah TPU5 Timer general register B TGRB 16 16 2to 3PCLK ™
0008 8170h TPU (unit 1)  Timer start register TSTRB 8 8 2to 3 PCLK 7
0008 8171h TPU (unit 1)  Timer synchronous register TSYRB 8 8 2to 3PCLK ™
0008 8180h TPUGB Timer control register TCR 8 8 2to 3 PCLK 7
0008 8181h TPU6 Timer mode register TMDR 8 8 2to 3PCLK ™
0008 8182h TPUGB Timer /O control register H TIORH 8 8 2to 3 PCLK 7
0008 8183h TPUGB Timer 1/O control register L TIORL 8 8 2to 3 PCLK 7
0008 8184h TPU6 Timer interrupt enable register TIER 8 8 2to 3PCLK ™
0008 8185h TPUGB Timer status register TSR 8 8 2to 3 PCLK 7
0008 8186h TPU6 Timer counter TCNT 16 16 2to 3 PCLK ™
0008 8188h TPUGB Timer general register A TGRA 16 16 2to 3 PCLK 7
0008 818Ah TPU6 Timer general register B TGRB 16 16 2to 3PCLK ™
0008 818Ch TPU6 Timer general register C TGRC 16 16 2to 3PCLK ™
0008 818Eh TPUGB Timer general register D TGRD 16 16 2to 3 PCLK 7
0008 8190h TPU7 Timer control register TCR 8 8 2to 3PCLK ™
0008 8191h TPU7 Timer mode register TMDR 8 8 2to 3 PCLK 7
0008 8192h TPU7 Timer I/O control register TIOR 8 8 2to 3PCLK ™
0008 8194h TPU7 Timer interrupt enable register TIER 8 8 2to 3 PCLK 7
0008 8195h TPU7 Timer status register TSR 8 8 2to 3 PCLK 7
0008 8196h TPU7 Timer counter TCNT 16 16 2to 3 PCLK ™
0008 8198h TPU7 Timer general register A TGRA 16 16 2to 3 PCLK 7
0008 819Ah TPU7 Timer general register B TGRB 16 16 2to 3PCLK ™
0008 81A0h TPU8 Timer control register TCR 8 8 2to 3 PCLK 7
0008 81A1h TPUS8 Timer mode register TMDR 8 8 2to 3PCLK ™
0008 81A2h TPUS8 Timer I/O control register TIOR 8 8 2to 3PCLK ™
0008 81A4h TPU8 Timer interrupt enable register TIER 8 8 2to 3 PCLK 7
0008 81A5h TPUS8 Timer status register TSR 8 8 2to 3PCLK ™
0008 81A6h TPU8 Timer counter TCNT 16 16 2to3PCLK”
0008 81A8h TPUS8 Timer general register A TGRA 16 16 2to 3PCLK ™
0008 81AAh TPU8 Timer general register B TGRB 16 16 2to 3 PCLK 7
0008 81B0Oh TPU9 Timer control register TCR 8 8 2to 3 PCLK 7
0008 81B1h TPU9 Timer mode register TMDR 8 8 2to 3PCLK ™
0008 81B2h TPU9 Timer /O control register H TIORH 8 8 2to 3 PCLK 7
0008 81B3h TPU9 Timer I/O control register L TIORL 8 8 2to 3PCLK ™
0008 81B4h TPU9 Timer interrupt enable register TIER 8 8 2to 3 PCLK 7
0008 81B5h TPU9 Timer status register TSR 8 8 2to 3PCLK ™
0008 81B6h TPU9 Timer counter TCNT 16 16 2to 3 PCLK 7
0008 81B8h TPU9 Timer general register A TGRA 16 16 2to 3 PCLK 7
0008 81BAh TPU9 Timer general register B TGRB 16 16 2to 3PCLK ™
0008 81BCh TPU9 Timer general register C TGRC 16 16 2to 3 PCLK 7
0008 81BEh TPU9 Timer general register D TGRD 16 16 2to 3PCLK ™
0008 81C0h TPU10 Timer control register TCR 8 8 2to 3 PCLK 7
0008 81C1h TPU10 Timer mode register TMDR 8 8 2to 3 PCLK 7
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Number of
Module Register Number Access  Access

Address Abbreviation Register Name Abbreviation of Bits Size Cycles

0008 830Fh RIICO Slave address register U2 SARU2 8 8 2to 3 PCLK 7
0008 8310h RIICO I°C bus bit rate low-level register ICBRL 8 8 2to 3 PCLK 7
0008 8311h RIICO I°C bus bit rate high-level register ICBRH 8 8 2to 3 PCLK 7
0008 8312h RIICO I°C bus transmit data register ICDRT 8 8 2to 3 PCLK 7
0008 8313h RIICO I°C bus receive data register ICDRR 8 8 2to 3PCLK ™
0008 8320h RIICA1 I°C bus control register 1 ICCR1 8 8 2to 3 PCLK 7
0008 8321h RIIC1 I°C bus control register 2 ICCR2 8 8 2to 3 PCLK 7
0008 8322h RIIC1 I°C bus mode register 1 ICMR1 8 8 2to3PCLK”
0008 8323h RIIC1 I°C bus mode register 2 ICMR2 8 8 2to3PCLK ™7
0008 8324h RIIC1 I°C bus mode register 3 ICMR3 8 8 2to 3 PCLK ™
0008 8325h RIICA1 I°C bus function enable register ICFER 8 8 2to 3 PCLK 7
0008 8326h RIIC1 I°C bus status enable register ICSER 8 8 2to 3PCLK ™
0008 8327h RIICA1 I°C bus interrupt enable register ICIER 8 8 2to 3 PCLK 7
0008 8328h RIIC1 I°C bus status register 1 ICSR1 8 8 2to 3 PCLK
0008 8329h RIIC1 I°C bus status register 2 ICSR2 8 8 2to 3 PCLK 7
0008 832Ah RIICA1 Slave address register LO SARLO 8 8 2to 3 PCLK 7
0008 832Ah RIICA1 Internal control for timeout L TMOCNTL 16 16 2to 3 PCLK ™
0008 832Bh RIICA1 Slave address register UO SARUO 8 8 2to 3 PCLK 7
0008 832Bh RIICA1 Internal control for timeout U TMOCNTU 16 16 2to 3 PCLK ™
0008 832Ch RIICA1 Slave address register L1 SARL1 8 8 2to 3 PCLK 7
0008 832Dh RIICA1 Slave address register U1 SARU1 8 8 2to 3 PCLK 7
0008 832Eh RIIC1 Slave address register L2 SARL2 8 8 2to 3PCLK ™
0008 832Fh RIICA1 Slave address register U2 SARU2 8 8 2to 3 PCLK 7
0008 8330h RIIC1 I°C bus bit rate low-level register ICBRL 8 8 2to 3 PCLK ™
0008 8331h RIICA1 I°C bus bit rate high-level register ICBRH 8 8 2to 3 PCLK 7
0008 8332h RIIC1 I°C bus transmit data register ICDRT 8 8 2to 3PCLK ™
0008 8333h RIIC1 I°C bus receive data register ICDRR 8 8 2to 3PCLK ™
0008 C000h PO Data direction register DDR 8 8 2to 3 PCLK 7
0008 C001h P1 Data direction register DDR 8 8 2to 3PCLK ™
0008 C002h P2 Data direction register DDR 8 8 2to 3 PCLK 7
0008 C003h P3 Data direction register DDR 8 8 2to 3PCLK ™
0008 C004h P4 Data direction register DDR 8 8 2to 3 PCLK 7
0008 C005h P5 Data direction register DDR 8 8 2to 3 PCLK 7
0008 C006h P6 Data direction register DDR 8 8 2to 3PCLK ™
0008 C007h P7 Data direction register DDR 8 8 2to 3 PCLK 7
0008 C008h P8 Data direction register DDR 8 8 2to 3PCLK ™
0008 C00%h P9 Data direction register DDR 8 8 2to 3 PCLK 7
0008 COOAh PA Data direction register DDR 8 8 2to 3PCLK ™
0008 C00Bh PB Data direction register DDR 8 8 2to 3PCLK ™
0008 CO0Ch PC Data direction register DDR 8 8 2to 3 PCLK 7
0008 CO0ODh PD Data direction register DDR 8 8 2to 3PCLK ™
0008 COOEh PE Data direction register DDR 8 8 2to 3 PCLK 7
0008 COOFh PF Data direction register DDR 8 8 2to 3PCLK ™
0008 C010h PG Data direction register DDR 8 8 2to 3 PCLK 7
0008 CO011h PH Data direction register DDR 8 8 2to 3 PCLK 7
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5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1  Absolute Maximum Ratings

Item Symbol Value Unit
Power supply voltage Vee, PLLV e -0.3 to +4.6 \%
Input voltage (except for ports 0, 14 to 17) Vin -0.3 to V¢ +0.3 \%
Input voltage (ports 0, 14 to 17*1) Vin -0.3 to +6.5 \%
Reference power supply voltage VRerH -0.3 to V¢ +0.3 \%
Analog power supply voltage AVcc*? -0.3 to +4.6 \%
Analog input voltage Van -0.3 to V¢ +0.3 \%
Operating temperature Topr Regular specifications: -20 to +85 °C

Wide-range specifications: -40 to +85

Storage temperature Tsig -55 to +125 °C

Caution:  Permanent damage to the LS| may result if absolute maximum ratings are exceeded.
Notes: 1. Ports 0, and 14 to 17 are 5V tolerant.

2. Connect AV¢c to Vec. When neither the A/D converter nor the D/A converter is in use, do not leave the AVss, Vrern, and VrerL
pins open. Connect the AV¢c and Vgern pins to Ve, and the AVss and Vger, pins to Vss, respectively.
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Item Symbol  Min. Typ. Max. Unit  Test Conditions
Input pull-up resistor Ports Ato E -l 10 — 300 MA Vec=3.0t03.6 V,
current Vin=0V
Input capacitance All input pins Cin — — 15 pF Vin=0V,
(except port 0, ports 14 to 17) f=1MHz,
Port 0, ports 14 to 17 — — 30 Ta=25°C
Supply current*® In operation Max.** loc*® — — 100 mA  ICLK = 100 MHz
Normal*® — 35 — PCLK =50 MHz
Increased by BGO — 15 — BCLK =25 MHz
operation*’
Sleep — 18 52
All-module-clock-stop mode*® — 14 28
Standby Software standby mode — 0.08 3.0
mode  Deep software RAM retained — 15 200 pA
standby mode RAI\/IpT _ 0.9 26
supply halted
Analog power supply During A/D conversion (per unit) Alcc — 0.8 1.2 mA
current During D/A conversion (per unit) — 0.3 1.0 pA
Idle (all units) — 0.3 1.0
Reference power During A/D conversion (per unit) — 0.06 0.1 mA
supply current During D/A conversion (per unit) — 04 06
Idle (all units) — 0.3 1.0 MA
RAM standby voltage Vram 2.5 — — \Y
Ve start voltage*® Vocstarr  — — 0.8 Y
Ve rising gradient*® SVee — — 20 ms/V
Notes: 1.  This does not include the pins, which are multiplexed as ports 0, and 14 to 17 for 5 V tolerant.
2. This includes the multiplexed pins, but RIIC input pins for ports 14 to 17 are excluded.
3. Supply current values are with all output pins unloaded, all input pins for Viy = Ve and V.= 0 V, and all input pull-up
resistors in the off state.
4.  Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.
5. lgc depends on f (ICLK) as follows. (ICLK : PCLK : BCLK = 8 : 4: 2)
lcc max. = 0.89 x f + 11 (max.)
lcc typ. = 0.30 x f + 5 (normal operation)
lcc max. = 0.41 x f + 11 (sleep mode)
6. Measured with clocks not supplied to the peripheral functions. This does not include the BGO operation.
7. Incremented if data is written to or erased from the ROM or data flash for data storage during the program execution.
8.  The values are for reference.
9.  This can be applied when the RES# pin is held low at power-on.
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BCLK

Byte write strobe mode

A23 to A0

1-write strobe mode

A23 to A1

BC1#, BCO#

Common to both byte write
strobe mode and 1-write strobe
mode

CS7# to CSO#

RD# (Read)

D15 to DO (Read)

CSRWAIT: 2
RDON: 1 CSROFF: 1
CSON: 0
TW1 TW2 Tend Tn1 « Th
/ / \ [ /_\_][

_/[_\_7 -/

l—>| tAD <«

<> tAD >

tBCD tB D

l—>| >

tCSD tCSD

RSD
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RSD

RSS

RDS

RDH

Figure 5.9

External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)
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CSRWAIT: 2 CSPRWAIT: 2 CSPRWAIT: 2 CSPRWAIT: 2
RDON: 1 RDON: 1 RDON: 1 RDON: 1 CSROFF: 1
CSON: 0
TW1 TW2 Tend Tl)w‘\ TDWZ Tend Tl)w‘\ TDWZ Ter\d TDW! prZ Tend TM Th
BCLK J/—\_/ \_][—\_/ | — \_/—\_/ | — \ 7/—\_/ | \ //—\_/ \_/[—\_/
Byte write strobe mode
T tAD 1)\D t)\D fe—s| tAD [ 1)\D
A23 to A0
1-write strobe mode tao to) to Lltd tao
A23 to A1

7S\Ltacn =l tasco

Common to both byte write strobe

mode and 1-write strobe mode e
qﬁtcsn [7].°52

BC1#, BCO#

CS7# to CSO#
frsp trsp trsp trsp trsp trso trso trsp
trss trss trss trss tss trss trss trss
RD# (Read) T
tros trom tros tron tros troH tros tRon
D15 to DO (Read)

Figure 5.11  External Bus Timing/Page Read Cycle (Bus Clock Synchronized)

CSWWAIT: 2 CSPWWAIT: 2 CSPWWAIT: 2
WRON: 1 WRON: 1 WRON: 1 CSWOFF: 1
WDON: 1% WDOFF: 1% WDON: 1* WDOFF: 1*| WDON: 1* WDOFF: 1%
CSON:0 Ty, Twe Teng Taw Towt Tow Tena Tow Tom Towz Tena T T

BCLK J/—\_/[—\\_/—\_/m\_/h\_/—\uh\_/—\_/—\_/mq[—\_/m\_/—\;

Byte write strobe mode
tAD ‘AD tI-\D tAD
j’AD

A23 to A0

1-write strobe mode

A23 to A1

BCD taco
cSD toso

BC1#, BCO# 71

Common to both byte write strobe
mode and 1-write strobe mode

CST# to CS0# 7#

twro twro twro twro twro RO
tars E‘RS twrs twrs twrs tyrs
WRO#, WR1#, WR# (Write) { r 1
| |
t f
tw—“”t o 2 o @L b
D15 to DO (Write) { (

Note: * Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.12  External Bus Timing/Page Write Cycle (Bus Clock Synchronized)
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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
Technology Corp. website.

JEITA Package Code | _RENESAS Code | Previous Code [ MAsS[Typ] |
P-LFBGA176-13x13-0.80 | PLBGO176GA-A | BP-176/BP-176V | 0.4
D
[lw]s]A] f{wls[B]
w
O]
/[ yal8]
% [ | <
2Ly [8] <
Zo
R | 0O00000HO000000
P 0000000 DLOOOOO00 Dimension in Millimeters
N | 0OO0O000O0DOOO0O00G bol -
M | 000000O0DOOO0O00C wj“ Min | Nom | Max
L 0000 0000 E D —_— 13.0 —
K 0000 o000 =
s | 0000 0000 \E] | — | 180 | —
H 9 -6 v — | — | 015
e | 0000 0000
F | 0000 0000 w —— | —— | o2
E | 0000 0000 A 140
b | 0000000 POOOO0O0O0 :
¢ | 00O0O0000POOOO00O0 - A 035 | 040 | 045
B | 0000000 POOOO00O0 ] 0.80
A | 00000QO0ONOO0OO00GC -
b 045 | 050 | 055
123451678 9101112131415 X 0.08
® (5] 4 x@[s]A 8] y |[— ] — ] o
Y1 E— — 02
So] | — | — [ —
s [ — [ —[—
[zp] | — | 080 | —
[zg] | — | 080 | —
176-pin LFBGA (PLBG0176GA-A)
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