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32-bit Microcontrollers

CMOS

FR80 MB91640A Series

MB91F644A/V650

B DESCRIPTION

The MB91640A series is a line of Fujitsu Microelectronics microcontrollers based on a 32-bit RISC CPU core that
feature a variety of peripheral functions for embedded applications that demand high-performance and high-speed
CPU processing.

This series is based on the FR80* family CPU and is implemented as a single chip.

*: FR, the abbreviation of FUJITSU RISC controller, is a line of products of Fujitsu Microelectronics Limited.

B FEATURES

e FR80 CPU
» 32-bit RISC, load/store architecture, five-stage pipeline
» General-purpose registers : 32-bit x 16
 16-bit fixed-length instructions (basic instructions) : 1 instruction per cycle
* Instructions suitable for embedded applications
- Memory-to-memory transfer, bit processing, barrel shift instructions, etc.
- Instruction support for high level languages
Function entry and exit instructions, instructions for register multi-load and multi-store
- Bit search instruction
“1” detection, “0” detection, transition point detection
- Branch instructions with delay slots
Reduced overhead when processing branches
- Register interlock functions
Facilitate coding in assembly language
- Built-in multiplier/instruction-level support
- Signed 32-bit multiplication : 5 cycles
- Signed 16-bit multiplication : 3 cycles
- Interrupts (save PC and PS) : 6 cycles, 16 priority levels
- Harvard architecture allowing program access and data access to be executed simultaneously
- Instruction prefetch function has been added with 4 word instruction queue of CPU
(Continued)

For the information for microcontroller supports, see the following web site.
This web site includes the "Customer Design Review Supplement”  which provides the latest cautions on
system development and the minimal requirements to be checked to prevent problems before the system
development.

http://edevice.fujitsu.com/micom/en-support/
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* Instruction compatible with FR family CPU
- Additional bit search instructions
- No resource instructions and coprocessor instructions

e Maximum operating frequency
e CPU : 60 MHz

e Resources : 40 MHz

e External bus : 40 MHz

Note: The PLL clock specification of MB91640A series

In MB91640A series, PLL clock specification has been modified from MB91640 series. The setting of dividing
by 1 of PLL macro oscillation clock divide configuration value is prohibited.

Therefore, please use the device with setting as dividing by 2 to 4 by ODSO0 or ODSL1 bit in the PLL config-
uration register (PLLCR). For more detalils, refer to “4.4.4 PLL Configuration Register (PLLCR)” in the “Hard-
ware Manual”.

» External bus interface

¢ Operating frequency : Max 40 MHz

e 24 address lines, 8- or 16-bit data 1/0 (separate busses or multiplexed bus)

¢ Chip select output available for 4 independent programmable areas
Programmable automatic wait cycle insertion for each area

DMA controller (DMAC)

¢ 8 channels

e Address space : 32 bits (4 Gbytes)

e Transfer modes : Block transfer/burst transfer/demand transfer

¢ Address update : Increment/decrement/fixed (increment/decrement step size of 1, 2, or 4)

¢ Transfer data length : Selectable from 8-bit, 16-bit, 32-bit

e Block size : 1to 16

e Number of transfers : 1 to 65535

e Transfer requests
- Requests from software
- Interrupt requests from peripheral resources (interrupt requests are shared, including external interrupts)
- Requests from external pins

» Reload functions : Reload can be specified on all channels

e Priority order : Fixed (ch.0 > ch.1 > ch.2 > ch.3 > ...) or round-robin

e Interrupt requests : Interrupts can be generated for transfer complete, transfer error, and transfer interrupted.

(Continued)
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» Multifunction serial interface
¢ 4 channels with 16-byte FIFO, 8 channels without FIFO
e Operation mode is selectable from the followings for each channel (For ch.0, I12C is not available.)
e UART
- Full-duplex double buffer
- Selectable parity on/off
- Built-in dedicated baud rate generator
- External clock can be used as a serial clock
- Error detection function for parity, frame and overrun errors
¢ CSIO
- Full-duplex double buffer
- Built-in dedicated baud rate generator
- Overrun error detection function
e |2C
- Supports both standard mode (Max 100 kbps)and Fast mode (Max 400 kbps)
- Some channels are 5 V tolerant

* Interrupts
e Total of 32 external interrupts (some pins are 5 V tolerant)
e Interrupts from peripheral resources
e Programmable interrupt levels (16 levels)
e Can be used to return from stop mode, sleep mode

» A/D converter
¢ 32 channels, 2 units
e 10-bit resolution
e Conversion time : approx. 1.2 us (PCLK = 33 MHz)
e Priority conversion (2 levels)
e Conversion modes : Single-shot conversion mode, scan conversion mode
e Activation sources : Software, external trigger, base timer
e Built-in FIFO for storing conversion data (for scan conversion:16, for priority conversion:4)

* D/A converter
¢ 3 channels
¢ 8-bit resolution

» Base timer
¢ 16 channels
e Operation mode is selectable from the followings for each channel
- 16/32-bit reload timer
- 16-bit PWM timer
- 16/32-bit PWC timer
- 16-bit PPG timer
e Cascading connection between 2 channels allows them to be used as one 32-bit timer
¢ Multiple channels can be started simultaneously
e Input/output select function

* 16-bit reload timer
¢ 3 channels (including 1 channel for REALOS)
e Interval timer function
e Count clock select function (peripheral clock (PCLK) divided by 2 to 64)
(Continued)
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(Continued)
» Compare timer
e 32-bit input capture : 8 channels
e 32-bit output compare : 8 channels
e 32-bit free-run timer : 2 channels

 Other interval timers
e Up/down counter : 4 channels
e Watch counter : 1 channel
e Watchdog timer : 1 channel

» Main timer
e 1 channel
¢ Counts the oscillation stabilization wait time of the main clock (MCLK)
¢ Counts the oscillation stabilization wait time of the PLL clock (PLLCLK)
e Can be used as an interval timer while the main clock (MCLK) oscillations is stable

e Sub timer
¢ 1 channel
e Counts the oscillation stabilization wait time of the sub clock (SBCLK)
e Can be used as an interval timer while the sub clock (SBCLK) oscillations is stable

 Clock generation
¢ Main clock (MCLK) oscillator
¢ Sub clock (SBCLK) oscillator
e PLL clock (PLLCLK) oscillator

* Low-power dissipation mode
e Stop mode
e Watch mode
e Sleep mode
e Doze mode
¢ Clock division function

 Other features
¢ |/O port
« INIT pin is provided as a reset pin
¢ Watchdog timer reset, software reset
¢ Delay interrupt
e Power supply : Single power supply (2.7 V to 3.6 V)
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o oduct Name MBO1V650 MBO1F644A
Product type Evaluation product Flash memory product
Built-in program — 1 Mbyte
memory capacity (Support by emulation memory) (Flash)

Built-in RAM capacity 128 Kbytes 64 Kbytes
External bus interface Yes

DMA controller (DMAC) 8 channels

Base timer 16 channels

Multifunction serial
interface

Without FIFO : 8 channels (ch.0 to ch.7)
With FIFO : 4 channels (ch.8 to ch.11)

External interrupt

32 (some pins are 5 V tolerant)

10-bit A/D converter

32 channels, 2 units

8-bit D/A converter 3 channels

16-bit reload timer 3 channels

32-bit input capture 8 channels

32-bit output compare 8 channels

32-bit free-run timer 2 channels
Up/Down counter 4 channels
Watch counter 1 channel

1/0 port 154

Main timer 1 channel

Sub timer 1 channel

Wild register 16 channels
Debag function DSu4 —
B PACKAGES

package Product name MBOLEG44A
FPT-176P-M07 (LQFP-0.50mm) O

O : Supported

Note: Refer to “B PACKAGE DIMENSION?” for detailed information on each package.
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B PIN ASSIGNMENT

(TOP VIEW)
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(FPT-176P-M07)

*: In a pin that includes an underscore (“_"), such as XXX _1 and XXX_2, the number following the underscore
represents a port number.
Since these pins represent multiple pins that have the same function for one channel, use the extended port
function register (EPFR) when selecting the pins to be used.
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B PIN DESCRIPTION

The number after the underscore (“_") in pin names such as XXX_1 and XXX_2 indicates the port number.

For these pins, there are multiple pins that provide the same function for the same channel. Use the extended
port function register (EPFR) to select the pin.

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
1 Vss — GND pin — —
2 C — Power stabilization capacity pin — —
PC2 General-purpose I/O port — O
TIOA13_1 Base timer ch.13 TIOA pin (Port 1) — O
Multifunction serial interface ch.6 clock I/O pin
(Port 1).
3 SCK6_1 C | This pin operates as SCK6_1 when it is used in o o
(SCL6_1) a UART/CSIO (operation modes 0 to 2) and as
SCL6_1 when itis used in an I2C (operation
mode 4).
INT10_1 External interrupt request 10 input pin (Port 1) — O
PC3 General-purpose /O port — O
4 TIOB13_1 C Base timer ch.13 TIOB pin (Port 1) — O
INT11_1 External interrupt request 11 input pin (Port 1) — O
PC4 General-purpose /O port — O
TIOA14 1 Base timer ch.14 TIOA pin (Port 1) — —
Multifunction serial interface ch.7 output pin
(Port 1).
5 SOUT7_1 c This pin operates as SOUT7_1 when it is used o o
(SDA7_1) in a UART/CSIO (operation modes 0 to 2) and
as SDA7_1 whenitis used in an I2C (operation
mode 4).
ouT4 2 32-bit output compare ch.4 output pin (Port 2) — —
INT12_1 External interrupt request 12 input pin (Port 1) — O
(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP*! type*2 input input
PC5 General-purpose /O port — O
TIOB14 1 Base timer ch.14 TIOB pin (Port 1) — O
6 SIN7 1 c Multifunction serial interface ch.7 input pin o o
- (Port 1)
OuUT5_2 32-bit output compare ch.5 output pin (Port 2) — —
INT13_1 External interrupt request 13 input pin (Port 1) — O
PC6 General-purpose /0O port — @)
TIOA15_1 Base timer ch.15 TIOA pin (Port 1) — O
Multifunction serial interface ch.7 clock I/O pin
(Port 1).
7 SCK7_1 c This pin operates as SCK7_1 when itis used in L o
(SCL7_1) a UART/CSIO (operation modes 0 to 2) and as
SCL7_1 when it is used in an I2C (operation
mode 4).
ouT6e_2 32-bit output compare ch.6 output pin (Port 2) — —
INT14_1 External interrupt request 14 input pin (Port 1) — O
PC7 General-purpose /O port — O
8 TIOB15_1 c Base timer ch.15 TIOB pin (Port 1) — @)
OouUT7_2 32-bit output compare ch.7 output pin (Port 2) — —
INT15_1 External interrupt request 15 input pin (Port 1) — O
PDO General-purpose /O port — @)
Multifunction serial interface ch.8 output pin
(Port 1).
9 SouT8 1 C | This pin operates as SOUT8_1 when it is used o o
(SDA8_1) in a UART/CSIO (operation modes 0 to 2) and
as SDA8_1 when it is used in an I12C (operation
mode 4).
PD1 General-purpose /O port — @)
10 C i i ial i i i
SINS_1 Multifunction serial interface ch.8 input pin L o
(Port 1)
(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP*! type*2 input input
PD2 General-purpose /0O port — O
Multifunction serial interface ch.8 clock I/O pin
(Port 1).
11 SCK8 1 C | This pin operates as SCK8_1 when it is used in o o
(SCL8 1) a UART/CSIO (operation modes 0 to 2) and as
SCL8_1 when itis used in an I2C (operation
mode 4).
12 PD3 C General-purpose /O port — O
PD4 General-purpose /O port — O
Multifunction serial interface ch.9 output pin
(Port 1).
13 SOUT9 1 C This pin operates as SOUT9_1 when it is used L o
(SDA9_1) in a UART/CSIO (operation modes 0 to 2) and
as SDA9_1 whenitis used in an I?C (operation
mode 4).
PD5 General-purpose /O port — @)
SIN9_1 Multifunction serial interface ch.9 input pin L o
(Port 1)
PD6 General-purpose /O port — O
Multifunction serial interface ch.9 clock 1/O pin
(Port 1).
15 SCK9 1 C | This pin operates as SCK9_1 when it is used in o o
(SCL9 1) a UART/CSIO (operation modes 0 to 2) and as
SCL9_1 when itis used in an I>C (operation
mode 4).
16 PD7 C General-purpose /O port — @)
PEO General-purpose /O port — @)
Multifunction serial interface ch.10 output pin
(Port 1).
17 SOUT10_ 1 c This pin operates as SOUT10_1 whenitis used L o
(SDA10_1) in a UART/CSIO (operation modes 0 to 2) and as
SDA10_1 when itis used in an I°C (operation
mode 4).
AINO_3 Up/Down counter ch.0 AIN input pin (Port 3) — O
(Continued)
Jes)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP*! type*2 input input
PE1 General-purpose /O port — O
18 SIN1O 1 c Multifunction serial interface ch.10 input pin L o
- (Port 1)
BINO_3 Up/Down counter ch.0 BIN input pin (Port 3) — @)
PE2 General-purpose /O port — O
Multifunction serial interface ch.10 clock I/O pin
(Port 1).
19 SCK10_ 1 c This pin operates as SCK10_1 when it is used L o
(SCL10_1) in a UART/CSIO (operation modes 0 to 2) and
as SCL10_1whenitisusedinan I>C (operation
mode 4).
ZINO_3 Up/Down counter ch.0 ZIN input pin (Port 3) — O
PE3 General-purpose /0O port — O
20 C -bi - i i
FRCK1 2 32 bit free-run timer ch.1 external clock input L o
pin (Port 2)
01 PE4 c General-purpose /0O port — @)
AIN1_3 Up/Down counter ch.1 AIN input pin (Port 3) — O
PES General-purpose /O port — O
Multifunction serial interface ch.11 output pin
(Port 1).
SOUT11 1 This pin operates as SOUT11_1whenitisused L o
(SDA11_1) in a UART/CSIO (operation modes 0to 2) and as
22 C SDA11_1 whenitis used in an I>°C (operation
mode 4).
BIN1_3 Up/Down counter ch.1 BIN input pin (Port 3) — @)
ADTRGO_4 10-bit A/D converter external trigger input pins L o
(Port 4).
PEG6 General-purpose /O port — @)
SIN11 1 Multifunction serial interface ch.11 input pin L o
(Port 1)
23 C . .
ZIN1 3 Up/Down counter ch.1 ZIN input pin (Port 3) — O
FRCKO_2 3_2—b|t free-run timer ch.0 external clock input . o
pin (Port 2)
(Continued)
oo}
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP* type*2 input input
PE7 General-purpose /O port — O
Multifunction serial interface ch.11 clock I/O pin
(Port 1).
24 SCK11_1 C | This pin operates as SCK11_1 when it is used o -
(SCL11_1) in a UART/CSIO (operation modes 0 to 2) and
as SCL11_1whenitisusedinan I2C (operation
mode 4).
o5 PFO c General-purpose /O port — O
AIN2_3 Up/Down counter ch.2 AIN input pin (Port 3) — O
26 PF1 c General-purpose /O port — O
BIN2_3 Up/Down counter ch.2 BIN input pin (Port 3) — O
7 PF2 c General-purpose /O port — O
ZIN2_3 Up/Down counter ch.2 ZIN input pin (Port 3) — O
PF3 General-purpose I/O port — O
28 C -bi - i i
FRCK1_3 3_2 bit free-run timer ch.1 external clock input L o
pin (Port 3)
29 PF4 c General-purpose I/O port — O
AIN3_3 Up/Down counter ch.3 AIN input pin (Port 3) — O
PF5 General-purpose 1/O port — O
30 BIN3_3 C Up/Down counter ch.3 BIN input pin (Port 3) — O
ADTRGO 5 10-bit A/D converter external trigger input pins o o
- (Port 5).
PF6 General-purpose |/O port — O
31 ZIN3_3 c Up/Down counter ch.3 ZIN input pin (Port 3) — O
FRCKO_3 3?-b|t free-run timer ch.0 external clock input L o
pin (Port 3)
32 PF7 C General-purpose 1/O port — O
33 Vss — GND pin — —
34 Vee — 3.3V power supply pin — —
35 PJO C General-purpose |/O port — O
36 PJ1 C General-purpose |/O port — @)
(Continued)
Jes)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP* type*2 input input
37 PJ2 C General-purpose /O port — O
PK3 General-purpose /0 port — O
38 C -bi i i i
ADTRGO_3 10-bit A/D converter external trigger input pins L o
(Port 3).
External reset input pin. A reset is valid when
—_ INIT=L.
39 INIT P The I/O circuit type for the Flash memory prod- o ©
ucts is P.
Mode 0 pin.
The I/O circuit type for the Flash memory prod-
40 MDO = ucts is P. L o

During normal operation, MDO=L must be in-
put. During serial programming to Flash mem-
ory, MDO=H must be input.

Mode 1 pin. “L” level must be always input.

41 MD1 P The 1/O circuit type for the Flash memory prod- — O
ucts is P.

42 X0 A Main clock (oscillation) input pin — @)

43 X1 A Main clock (oscillation) I/O pin — —

44 Vss — GND pin — —

45 PKO | General-purpose 1/O port — O

X1A Sub clock (oscillation) 1/0 pin — —

46 PK1 | General-purpose 1/O port — @)

XO0A Sub clock (oscillation) input pin — O

PK2 General-purpose /O port — @)

a7 ADTRGO_2 c (1;)(;?tit2?./D converter external trigger input pins o o

P70 General-purpose 1/O port — O

48 ANO E 10-bit A/D converter ch.0 analog input pin — —

ouTOo_1 32-bit output compare ch.0 output pin (Port 1) — —

INT16 External interrupt request 16 input pin — O
(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*? input input
P71 General-purpose /O port — O
49 AN1 E 10-bit A/D converter ch.1 analog input pin — —
ouT1 1 32-bit output compare ch.1 output pin (Port 1) — —
INT17 External interrupt request 17 input pin — O
p72 General-purpose /O port — @)
AN2 10-bit A/D converter ch.2 analog input pin. — —
50 TMOO E 16-bit reload timer ch.0 output pin — —
ouT2 1 32-bit output compare ch.2 output pin (Port 1) — —
INT18 External interrupt request 18 input pin — @)
P73 General-purpose /O port — O
AN3 10-bit A/D converter ch.3 analog input pin — —
51 TMO1 E 16-bit reload timer ch.1 output pin — —
ouT3_1 32-bit output compare ch.3 output pin (Port 1) — —
INT19 External interrupt request 19 input pin — O
P74 General-purpose /O port — @)
AN4 10-bit A/D converter ch.4 analog input pin — —
52 TMO2 E 16-bit reload timer ch.2 output pin — —
ouT4 1 32-bit output compare ch.4 output pin (Port 1) — —
INT20 External interrupt request 20 input pin — O
(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
P75 General-purpose /O port — @)
ANS5 10-bit A/D converter ch.5 analog input pin — —
Multifunction serial interface ch.0 output pin.
SOUTO This pin operates as SOUTO when it is used in — —
53 E a UART/CSIO (operation modes 0 to 2).
TMIO 16-bit reload timer ch.0 input pin — O
OouT5 1 32-bit output compare ch.5 output pin (Port 1) — —
INT21 External interrupt request 21 input pin — ©)
P76 General-purpose /O port — O
ANG 10-bit A/D converter ch.6 analog input pin — —
SINO Multifunction serial interface ch.0 input pin — @)
> T™MI1 : 16-bit reload timer ch.1 input pin — O
ouT6_1 32-bit output compare ch.6 output pin (Port 1) — —
INT22 External interrupt request 22 input pin — @)
P77 General-purpose /O port — O
AN7 10-bit A/D converter ch.7 analog input pin — —
Multifunction serial interface ch.0 clock 1/O pin.
SCKO This pin operates as SCKO when it is used in a — O
55 E UART/CSIO (operation modes 0 to 2).
T™MI2 16-bit reload timer ch.2 input pin — O
ouT7_1 32-bit output compare ch.7 output pin (Port 1) — —
INT23 External interrupt request 23 input pin — @)
(Continued)
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MB91640A Series
S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
P80 General-purpose /O port — @)
ANS8 10-bit A/D converter ch.8 analog input pin — —
>0 INO_1 = 32-bit input capture ch.0 input pin (Port 1) — O
INT24 External interrupt request 24 input pin — O
P81 General-purpose /O port — O
- AN9 E 10-bit A/D converter ch.9 analog input pin — —
IN1_1 32-bit input capture ch.1 input pin (Port 1) — O
INT25 External interrupt request 25 input pin — O
P82 General-purpose I/O port — O
- AN10 E 10-bit A/D converter ch.10 analog input pin — —
IN2_1 32-bit input capture ch.2 input pin (Port 1) — @)
INT26 External interrupt request 26 input pin — ©)
P83 General-purpose /O port — O
AN11 10-bit A/D converter ch.11 analog input pin — —
>9 IN3_1 = 32-bit input capture ch.3 input pin (Port 1) — O
INT27 External interrupt request 27 input pin — O
P84 General-purpose /0O port — O
AN12 10-bit A/D converter ch.12 analog input pin — —
o0 IN4_1 . 32-bit input capture ch.4 input pin (Port 1) — ©)
INT28 External interrupt request 28 input pin — O
(Continued)
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MB91640A Series
S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP* type*2 input input
P85 General-purpose /O port — O
61 AN13 E 10-bit A/D converter ch.13 analog input pin — —
IN5_1 32-bit input capture ch.5 input pin (Port 1) — O
INT29 External interrupt request 29 input pin — O
P86 General-purpose /O port — O
62 AN14 E 10-bit A/D converter ch.14 analog input pin — —
IN6_1 32-bit input capture ch.6 input pin (Port 1) — @)
INT30 External interrupt request 30 input pin — @)
P87 General-purpose /0O port — O
63 AN15 E 10-bit A/D converter ch.15 analog input pin — —
IN7_1 32-bit input capture ch.7 input pin (Port 1) — ©)
INT31 External interrupt request 31 input pin — O
10-bit A/D converter and 8-bit D/A converter
64 AVcc — . — _
analog power pin
65 AVRH . ;O—bn A/D converter analog reference voltage . L
input pin
66 AVes . 10-bit A/D converter and 8-bit D/A converter L o
GND pin
P90 General-purpose /O port — O
67 F | Analog output pins of the 8-bit D/A converter
DAO — —
ch.0.
PO1 General-purpose /O port — @)
68 F | Analog output pins of the 8-bit D/A converter
DAl — —
ch.1.
P92 General-purpose 1/O port — @)
69 F | Analog output pins of the 8-bit D/A converter
DA2 — —
ch.2.
(Continued)
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MB91640A Series
S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
PAO General-purpose 1/O port — O
70 AN16 E 10-bit A/D converter ch.16 analog input pin — —
INT16_1 External interrupt request 16 input pin (Port 1) — O
PA1 General-purpose /O port — O
71 AN17 E 10-bit A/D converter ch.17 analog input pin — —
INT17_1 External interrupt request 17 input pin (Port 1) — O
PA2 General-purpose /O port — @)
79 AN18 E 10-bit A/D converter ch.18 analog input pin — —
TMOO_1 16-bit reload timer ch.0 output pin (Port 1) — —
INT18_1 External interrupt request 18 input pin (Port 1) — O
PA3 General-purpose /0O port — O
73 AN19 E 10-bit A/D converter ch.19 analog input pin — —
T™MO1_1 16-bit reload timer ch.1 output pin (Port 1) — —
INT19 1 External interrupt request 19 input pin (Port 1) — O
PA4 General-purpose I/O port — O
24 ANZ20 E 10-bit A/D converter ch.20 analog input pin — —
T™MO2_1 16-bit reload timer ch.2 output pin (Port 1) — —
INT20_1 External interrupt request 20 input pin (Port 1) — O
PAS5 General-purpose /O port — @)
75 AN21 E 10-bit A/D converter ch.21 analog input pin — —
TMIO_1 16-bit reload timer ch.0 input pin (Port 1) — O
INT21_1 External interrupt request 21 input pin (Port 1) — O
(Continued)
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MB91640A Series
S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis

LQFP** type*?2 input input
PAG General-purpose /O port — O

26 AN22 E 10-bit A/D converter ch.22 analog input pin — —
T™I1_1 16-hbit reload timer ch.1 input pin (Port 1) — O
INT22_1 External interrupt request 22 input pin (Port 1) — O
PA7 General-purpose /O port — O

77 AN23 E 10-bit A/D converter ch.23 analog input pin — —
T™IZ2_1 16-bit reload timer ch.2 input pin (Port 1) — @)
INT23_1 External interrupt request 23 input pin (Port 1) — @)
PBO General-purpose /O port — O

78 AN24 E 10-bit A/D converter ch.24 analog input pin — —
INT24_1 External interrupt request 24 input pin (Port 1) — ©)
PB1 General-purpose /O port — @)

79 AN25 E 10-bit A/D converter ch.25 analog input pin — —
INT25_1 External interrupt request 25 input pin (Port 1) — O
PB2 General-purpose 1/O port — O

80 AN26 E 10-bit A/D converter ch.26 analog input pin — —
INT26_1 External interrupt request 26 input pin (Port 1) — O

PB3 General-purpose /O port — O

81 AN27 E 10-bit A/D converter ch.27 analog input pin — —
INT27_1 External interrupt request 27 input pin (Port 1) — O

PB4 General-purpose I/O port — O

82 AN28 E 10-bit A/D converter ch.28 analog input pin — —
INT28_1 External interrupt request 28 input pin (Port 1) — O

(Continued)
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MB91640A Series
S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
PB5 General-purpose /O port — O
83 AN29 E 10-bit A/D converter ch.29 analog input pin — —
INT29_1 External interrupt request 29 input pin (Port 1) — O
PB6 General-purpose /O port — O
84 AN30 E 10-bit A/D converter ch.30 analog input pin — —
INT30_1 External interrupt request 30 input pin (Port 1) — @)
PB7 General-purpose /O port — @)
85 AN31 E 10-bit A/D converter ch.31 analog input pin — —
INT31_1 External interrupt request 31 input pin (Port 1) — O
P50 General-purpose /O port — O
CSO External bus interface chip select 0 output pin — —

Multifunction serial interface ch.10 output pin.

86 SOUT10 C This pin operates as SQUTlO whenitis usedin
(SDA10) a UART/CSIO' (pperatlo.n modes 0 to 2) gnd as — O
SDA10 when it is used in an I12C (operation
mode 4).
AINO_1 Up/Down counter ch.0 AIN input pin (Port 1) — O
P51 General-purpose I/O port — O
g7 Cs1 c External bus interface chip select 1 output pin — —
SIN10 Multifunction serial interface ch.10 input pin — O
BINO_1 Up/Down counter ch.0 BIN input pin (Port 1) — ©)
88 Vss — GND pin — —
89 Vee — 3.3V power supply pin — —
(Continued)
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MB91640A Series
S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP* type*2 input input
P52 General-purpose /O port — O
CSs2 External bus interface chip select 2 output pin — —
Multifunction serial interface ch.10 clock 1/O
pin.
90 SCK10 C | This pin operates as SCK10 when it is used in . -
(SCL10) a UART/CSIO (operation modes 0 to 2) and as
SCL10 when it is used in an I2C (operation
mode 4).
ZINO_1 Up/Down counter ch.0 ZIN input pin (Port 1) — O
P53 General-purpose /O port — O
CS3 External bus interface chip select 3 output pin — —
91 C -bi - i i
FRCK1 3_2 bit free-run timer ch.1 external clock input L o
pin
INT21_2 External interrupt request 21 input pin (Port 2) — @)
P54 General-purpose /O port — O
AS External bus interface address strobe output L o
pin
Multifunction serial interface ch.11 output pin.
92 SOUT11 C | This pin operates as SOUT11 when itis used in
(SDA11) a UART/CSIO (operation modes 0 to 2) and as — O
SDA11 when it is used in an 12C (operation
mode 4).
AIN1_1 Up/Down counter ch.1 AIN input pin (Port 1) — O
P55 General-purpose /O port — @)
RD External bus interface read strobe output pin — —
93 SIN11 C Multifunction serial interface ch.11 input pin — O
BIN1_1 Up/Down counter ch.1 BIN input pin (Port 1) — O
ADTRGO 10-bit A/D converter external trigger input pin — ©)
(Continued)
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MB91640A Series
S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP*! type*2 input input
P56 General-purpose /0O port — O
WRO External bus interface write strobe 0 output pin — —
Multifunction serial interface ch.11 clock I/O
pin.
SCK11 This pin operates as SCK11 when it is used in L o
94 (SCL11) C a UART/CSIO (operation modes 0 to 2) and as
SCL11 when it is used in an I>C (operation
mode 4).
ZIN1_ 1 Up/Down counter ch.1 ZIN input pin (Port 1) — O
FRCKO 3_2-b|t free-run timer ch.0 external clock input L o
pin
o5 P57 c General-purpose I/O port — @)
WR1 External bus interface write strobe 1 output pin — —
P60 General-purpose /O port — O
96 RDY B External bus interface ready input pin O —
AIN2_1 Up/Down counter ch.2 AIN input pin (Port 1) — O
P61 General-purpose /O port — O
97 SYSCLK C External bus interface bus clock output pin — —
BIN2_1 Up/Down counter ch.2 BIN input pin (Port 1) — O
P62 General-purpose /O port — O
98 DREQO c _DMA c_ontroller (DMAC) ch.0 transfer request L o
input pin
ZIN2_1 Up/Down counter ch.2 ZIN input pin (Port 1) — O
P63 General-purpose /O port — @)
DMA controller (DMAC) ch.0 transfer request
DACKO ; . — —
99 c acceptance signal output pin
FRCK1_1 3_2-b|t free-run timer ch.1 external clock input L o
pin (Port 1)
INT22_2 External interrupt request 22 input pin (Port 2) — O
(Continued)
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MB91640A Series
S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
P64 General-purpose /O port — O
100 DEOPO c DMA cor_ltroller (DMAC) ch.0 last transfer signal L o
output pin
AIN3_1 Up/Down counter ch.3 AIN input pin (Port 1) — O
P65 General-purpose /0O port — O
DREQ1 pMA c_ontroller (DMAC) ch.1 transfer request L o
input pin
101 C - -
BIN3_1 Up/Down counter ch.3 BIN input pin (Port 1) — O
ADTRGO 1 10-bit A/D converter external trigger input pin L o
- (Port 1)
P66 General-purpose /O port — @)
DMA controller (DMAC) ch.1 transfer request
DACK1 - - — —
102 c acceptance signal output pin
ZIN3_1 Up/Down counter ch.3 ZIN input pin (Port 1) — O
FRCKO_1 3_2-b|t free-run timer ch.0 external clock input o o
pin (Port 1)
P67 General-purpose /O port — O
103 DEOP1 c DMA controller (DMAC) ch.1 last transfer signal L .
output pin
INT23_2 External interrupt request 23 input pin (Port 2) — O
104 Vss — GND pin — —
105 Vee — |3.3V power supply pin — —
POO General-purpose /O port — @)
D00 External bus interface data bus bit0 O —
TIOAO Base timer ch.0 TIOA pin — —
106 B Multifunction serial interface ch.0 output pin
(Port 1). L .
SOUTO_L This pin operates as SOUTO_1 when it is used
in a UART/CSIO (operation modes 0 to 2).
INO 32-bit input capture ch.0 input pin — O
(Continued)
o)
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MB91640A Series
S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
PO1 General-purpose /O port — O
D01 External bus interface data bus bitl O —
107 TIOBO B Base timer ch.0 TIOB pin — O
SINO_1 l(\gl:)l:;f;)nctlon serial interface ch.0 input pin L o
IN1 32-bit input capture ch.1 input pin — ©)
P02 General-purpose /O port — O
D02 External bus interface data bus bit2 O —
TIOAl Base timer ch.1 TIOA pin — @)
108 B Multifunction serial interface ch.0 clock I/O pin
SCKO_1 '(I'Flfl?srtp:iLr){operates as SCKO_1whenitisusedin o ©
a UART/CSIO (operation modes 0 to 2).
IN2 32-bit input capture ch.2 input pin — O
P03 General-purpose /O port — @)
109 D03 B External bus interface data bus bit3 O —
TIOB1 Base timer ch.1 TIOB pin — @)
IN3 32-bit input capture ch.3 input pin — O
P04 General-purpose /O port — O
D04 External bus interface data bus bit4 O —
TIOA2 Base timer ch.2 TIOA pin — —
110 5 Mqltifqnction serial interface ch.1 oytput pin..
SOUT1 This pin operates as SOUTl when it is used in
(SDA1) a UART/CSI.O' (opera'Flon modes 0 to 2) and as — O
SDA1 whenitis used in an I?C (operation mode
4).
IN4 32-bit input capture ch.4 input pin — O
P05 General-purpose /O port — O
D05 External bus interface data bus bit5 O —
111 TIOB2 B Base timer ch.2 TIOB pin — O
SIN1 Multifunction serial interface ch.1 input pin — ©)
IN5 32-bit input capture ch.5 input pin — @)
(Continued)
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MB91640A Series
S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
P06 General-purpose /O port — O
D06 External bus interface data bus bit6é O —
TIOA3 Base timer ch.3 TIOA pin — O
112 5 Multifunction serial interface ch.1 clock 1/O pin.
SCK1 This pin operates as SCK1 when itis used in a
(SCL1) UART/CSIO (operation modes 0 to 2) and as — O
SCL1 whenitis used in an I2C (operation mode
4).
ING 32-bit input capture ch.6 input pin — O
P07 General-purpose /O port — O
113 D07 B External bus interface data bus bit7 O —
TIOB3 Base timer ch.3 TIOB pin — O
IN7 32-bit input capture ch.7 input pin — O
P10 General-purpose /0O port — O
D08 External bus interface data bus bit8 O —
TIOA4 Base timer ch.4 TIOA pin — —
Multifunction serial interface ch.2 output pin.
114 SOUT? B This pin operates as S_OUTZ when it is used in
(SDA?2) a UART/CSIO (operation modes 0 to 2) and as — @)
SDA2 whenitis used in an I?C (operation mode
4).
AINO Up/Down counter ch.0 AIN input pin — @)
INTO External interrupt request O input pin — O
P11 General-purpose 1/O port — O
D09 External bus interface data bus bit9 O —
115 TIOB4 B Base timer ch.4 TIOB pin — ©)
SIN2 Multifunction serial interface ch.2 input pin — O
BINO Up/Down counter ch.0 BIN input pin — O
INT1 External interrupt request 1 input pin — O
(Continued)
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S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*?2 input input
P12 General-purpose /O port — O
D10 External bus interface data bus bit10 O —
TIOAS Base timer ch.5 TIOA pin — O
Multifunction serial interface ch.2 clock 1/O pin.
116 SCK2 B This pin operates as SCK2 whenitisusedin a
(SCL2) UART/CSIO_ (pperathn modes 0 to 2)_ and as — O
SCL2 whenitis used in an I2C (operation mode
4).
ZINO Up/Down counter ch.0 ZIN input pin — ©)
INT2 External interrupt request 2 input pin — O
P13 General-purpose /O port — @)
D11 External bus interface data bus bit11 O —
a TIOBS . Base timer ch.5 TIOB pin — O
INT3 External interrupt request 3 input pin — O
P14 General-purpose /O port — @)
D12 External bus interface data bus bit12 O —
TIOA6 Base timer ch.6 TIOA pin — —
Multifunction serial interface ch.3 output pin.
118 SOUT3 B This pin operates as S_OUT3 when itis used in
(SDA3) a UART/CSI_O_ (opera’qon modes 0 to _2) and as — O
SDA3 whenitis usedin an I°C (operation mode
4).
AIN1 Up/Down counter ch.1 AIN input pin — @)
INT4 External interrupt request 4 input pin — O
P15 General-purpose /O port — @)
D13 External bus interface data bus bit13 O —
119 TIOB6 B Base timer ch.6 TIOB pin — O
SINS Multifunction serial interface ch.3 input pin — O
BIN1 Up/Down counter ch.1 BIN input pin — O
INT5 External interrupt request 5 input pin — O
(Continued)
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S

Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
P16 General-purpose /O port — O
D14 External bus interface data bus bit14 O —
TIOA7 Base timer ch.7 TIOA pin — O
Multifunction serial interface ch.3 clock 1/O pin.
120 SCK3 B This pin operates as SCK3 whenitisusedina
(SCL3) UART/CSIO_ (pperathn modes 0 to 2)_ and as — O
SCL3 whenitis used in an I2C (operation mode
4).
ZIN1 Up/Down counter ch.1 ZIN input pin — @)
INT6 External interrupt request 6 input pin — O
P17 General-purpose /O port — @)
121 D15 B External bus interface data bus bit15 O —
TIOB7 Base timer ch.7 TIOB pin — O
INT7 External interrupt request 7 input pin — O
P20 General-purpose /O port — @)
AO0 External bus interface address bus bit0 — —
TIOA8 Base timer ch.8 TIOA pin — —
129 D Multifunction serial interface ch.4 output pin.
SOUT4 This pin operates as SOUT4 when it is used in
(SDA4) a UART/CSIO (operation modes 0 to 2) and as — O
SDA4 when itis usedin an I°C (operation mode
4).
AIN2 Up/Down counter ch.2 AIN input pin — @)
P21 General-purpose /O port — O
A01 External bus interface address bus bitl — —
123 TIOBS8 D*3 Base timer ch.8 TIOB pin — ©)
SIN4 Multifunction serial interface ch.4 input pin — O
BIN2 Up/Down counter ch.2 BIN input pin — O
(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
P22 General-purpose /O port — O
A02 External bus interface address bus bit2 — —
TIOA9 Base timer ch.9 TIOA pin — O
124 D% Multifunction serial interface ch.4 clock 1/O pin.
SCK4 This pin operates as SCK4 when itis used in a
(SCL4) UART/CSIO (operation modes 0 to 2) and as — O
SCL4 whenitis used in an I12C (operation mode
4).
ZIN2 Up/Down counter ch.2 ZIN input pin — ©)
P23 General-purpose /O port — O
125 AO03 D*3 External bus interface address bus bit3 — —
TIOB9 Base timer ch.9 TIOB pin — O
P24 General-purpose /O port — O
A04 External bus interface address bus bit4 — —
TIOA10 Base timer ch.10 TIOA pin — —
Multifunction serial interface ch.5 output pin.
126 SOUTS p* | This pin operates as SOUTS when it is used in
(SDA5) a UART/CSI.O' (opera'Flon modes 0 to 2) and as — O
SDA5 wheniitis used in an I?C (operation mode
4).
AIN3 Up/Down counter ch.3 AIN input pin — @)
OouTO 32-bit output compare ch.0 output pin — —
P25 General-purpose 1/O port — @)
AO05 External bus interface address bus bit5 — —
TIOB10 Base timer ch.10 TIOB pin — ©)
127 D= —— — : :
SINS Multifunction serial interface ch.5 input pin — ©)
BIN3 Up/Down counter ch.3 BIN input pin — O
ouT1 32-bit output compare ch.1 output pin — —
(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP* type*2 input input
P26 General-purpose /O port — O
AO6 External bus interface address bus bit6 — —
TIOAll Base timer ch.11 TIOA pin — O
Multifunction serial interface ch.5 clock 1/O pin.
128 SCK5 p*s | This pin operates as SCK5whenitis usedin a
(SCL5) UART/CSIO_ (pperathn modes 0 to 2)_ and as — O
SCL5 wheniitis used in an I2C (operation mode
4).
ZIN3 Up/Down counter ch.3 ZIN input pin — ©)
ouT2 32-bit output compare ch.2 output pin — —
P27 General-purpose /O port — @)
AQ07 External bus interface address bus bit7 — —
129 D*3 - -
TIOB11 Base timer ch.11 TIOB pin — O
ouT3 32-bit output compare ch.3 output pin — —
P30 General-purpose /O port — @)
AO8 External bus interface address bus bit8 — —
TIOA12 Base timer ch.12 TIOA pin — —
130 D Multifunction serial interface ch.6 output pin.
SOUTS This pin operates as SOUT6 when it is used in
(SDAG) a UART/CSIO (operation modes 0 to 2) and as — O
SDAG6 when itis used in an I°C (operation mode
4).
INT8 External interrupt request 8 input pin — @)
P31 General-purpose /O port — O
A09 External bus interface address bus bit9 —
131 TIOB12 D*3 Base timer ch.12 TIOB pin — ©)
SING Multifunction serial interface ch.6 input pin — O
INT9 External interrupt request 9 input pin — O
132 Vss — GND pin — —
133 Vee — 3.3V power supply pin — —
(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
P32 General-purpose /O port — O
A10 External bus interface address bus bit10 — —
TIOA13 Base timer ch.13 TIOA pin — O
134 D% Multifunction serial interface ch.6 clock 1/O pin.
SCK6 This pin operates as SCK6 when itis used in a
(SCL6) UART/CSIO (operation modes 0 to 2) and as — O
SCL6 whenitis used in an I12C (operation mode
4).
INT10 External interrupt request 10 input pin — ©)
P33 General-purpose /0O port — O
All External bus interface address bus bitl11l — —
135 D*3 - -
TIOB13 Base timer ch.13 TIOB pin — O
INT11 External interrupt request 11 input pin — O
P34 General-purpose /O port — O
Al2 External bus interface address bus bit12 — —
TIOA1l4 Base timer ch.14 TIOA pin — —
Multifunction serial interface ch.7 output pin.
136 SOUT? p*s | This pin operates as SOUT7 when itis used in
(SDA7) a UART/CSIO (operation modes 0 to 2) and as — @)
SDA7 whenitis used in an I°C (operation mode
4).
ouT4 32-bit output compare ch.4 output pin — —
INT12 External interrupt request 12 input pin — @)
(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
P35 General-purpose /O port — @)
A13 External bus interface address bus bit13 — —
TIOB14 Base timer ch.14 TIOB pin — @)
137 D= —— — , ,
SIN7 Multifunction serial interface ch.7 input pin — O
OouUT5 32-bit output compare ch.5 output pin — —
INT13 External interrupt request 13 input pin — ©)
P36 General-purpose /O port — O
Al4 External bus interface address bus bit14 — —
TIOA15 Base timer ch.15 TIOA pin — O
Multifunction serial interface ch.7 clock 1/O pin.
138 SCK7 p*s | This pin operates as SCK7 whenitisusedina
(SCL7) UART/CSIO_ (pperatlo_n modes 0 to 2)_ and as — O
SCL7 wheniitis used in an I°C (operation mode
4).
ouT6 32-bit output compare ch.6 output pin — —
INT14 External interrupt request 14 input pin — O
P37 General-purpose /O port — O
Al5 External bus interface address bus bitl15 — —
139 TIOB15 D* | Base timer ch.15 TIOB pin — O
ouT?7 32-bit output compare ch.7 output pin — —
INT15 External interrupt request 15 input pin — O
(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
P40 General-purpose 1/O port — O
Al6 External bus interface address bus bit16 — —
140 D% Multifunction serial interface ch.8 output pin.
SOUTS This pin operates as SOUT8 when it is used in
(SDAS) a UART/CSIO (operation modes 0 to 2) and as — O
SDA8 wheniitis used in an I>C (operation mode
4).
P41 General-purpose /O port — O
141 Al7 D*3 External bus interface address bus bit17 — —
SIN8 Multifunction serial interface ch.8 input pin — O
P42 General-purpose /O port — @)
A18 External bus interface address bus bit18 — —
142 D% Multifunction serial interface ch.8 clock 1/O pin.
SCK8 This pin operates as SCK8 when itis used in a
(SCL8) UART/CSIO (operation modes 0 to 2) and as — O
SCL8 wheniitis used in an I°C (operation mode
4).
P43 General-purpose /O port — O
143 D*3 . :
A19 External bus interface address bus bit19 — —
P44 General-purpose /O port — O
A20 External bus interface address bus bit20 — —
144 D Multifunction serial interface ch.9 output pin.
SOUT9 This pin operates as SOUT9 when it is used in
(SDA9) a UART/CSIO (operation modes 0 to 2) and as — O
SDA9 whenitis used in an I?°C (operation mode
4).
P45 General-purpose /0O port — O
145 A21 D*3 External bus interface address bus bit21 — —
SIN9 Multifunction serial interface ch.9 input pin — ©)
(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
P46 General-purpose /O port — O
A22 External bus interface address bus bit22 — —
146 D% Multifunction serial interface ch.9 clock 1/O pin.
SCK9 This pin operates as SCK9 when itis used in a
(SCLO) UART/CSIO (operation modes 0 to 2) and as — O
SCL9 wheniitis used in an I°C (operation mode
4).
P47 General-purpose /O port — O
147 D*3 . :
A23 External bus interface address bus bit23 — —
148 Vss — GND pin — —
149 Vee — 3.3 V power supply pin — —
PHO General-purpose I/O port — O
TIOA4 1 Base timer ch.4 TIOA pin (Port 1) — —
Multifunction serial interface ch.2 output pin
(Port 1).
150 souT2 1 D*e This pin operates as SOUT2_1 when it is used . o
(SDA2_1) in a UART/CSIO (operation modes 0 to 2) and
as SDA2_1 whenitis used in an I>C (operation
mode 4).
AINO_2 Up/Down counter ch.0 AIN input pin (Port 2) — O
INTO_1 External interrupt request 0 input pin (Port 1) — O
PH1 General-purpose /O port — @)
TIOB4_1 Base timer ch.4 TIOB pin (Port 1) — O
151 SIN? 1 D*e Multifunction serial interface ch.2 input pin . o
- (Port 1)
BINO_2 Up/Down counter ch.0 BIN input pin (Port 2) — O
INT1_1 External interrupt request 1 input pin (Port 1) — @)
(Continued)
oo}
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP* type*2 input input
PH2 General-purpose /O port — O
TIOAS5_1 Base timer ch.5 TIOA pin (Port 1) — O
Multifunction serial interface ch.2 clock I/O pin
(Port 1).
152 SCK2_1 D*e This pin operates as SCK2_1 whenitis usedin . o
(SCL2_1) a UART/CSIO (operation modes 0 to 2) and as
SCL2_1 whenitis used in an I>)C (operation
mode 4).
ZINO_2 Up/Down counter ch.0 ZIN input pin (Port 2) — O
INT2_1 External interrupt request 2 input pin (Port 1) — ©)
PH3 General-purpose /O port — O
153 TIOB5_1 D*3 Base timer ch.5 TIOB pin (Port 1) — @)
INT3_1 External interrupt request 3 input pin (Port 1) — O
PH4 General-purpose /O port — O
TIOA6 1 Base timer ch.6 TIOA pin (Port 1) — —
Multifunction serial interface ch.3 output pin
(Port 1).
154 SOUT3_ 1 D*3 This pin operates as SOUT3_1 when it is used L o
(SDA3_1) in a UART/CSIO (operation modes 0 to 2) and
as SDA3_1 whenitis used in an I°C (operation
mode 4).
AIN1_2 Up/Down counter ch.1 AIN input pin (Port 2) — ©)
INT4_1 External interrupt request 4 input pin (Port 1) — @)
PH5 General-purpose /0 port — O
TIOB6_1 Base timer ch.6 TIOB pin (Port 1) — O
155 SIN3_1 D*e Multifunction serial interface ch.3 input pin L o
(Port 1)
BIN1_2 Up/Down counter ch.1 BIN input pin (Port 2) — ©)
INTS_1 External interrupt request 5 input pin (Port 1) — O

(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP* type*2 input input
PH6 General-purpose /O port — O
TIOA7_1 Base timer ch.7 TIOA pin (Port 1) — O
Multifunction serial interface ch.3 clock I/O pin
(Port 1).
156 SCK3_ 1 D*e This pin operates as SCK3_1 whenitis usedin . o
(SCL3 1) a UART/CSIO (operation modes 0 to 2) and as
SCL3_1 whenitis used in an I>)C (operation
mode 4).
ZIN1_2 Up/Down counter ch.1 ZIN input pin (Port 2) — O
INT6_1 External interrupt request 6 input pin (Port 1) — O
PH7 General-purpose /O port — O
157 TIOB7_1 D*3 Base timer ch.7 TIOB pin (Port 1) — @)
INT7_1 External interrupt request 7 input pin (Port 1) — O
PGO General-purpose /O port — O
DREQ2 !DMA c_ontroller (DMAC) ch.2 transfer request L o
input pin
TIOAO_1 Base timer ch.0 TIOA pin (Port 1) — —
158 D Multifunction serial interface ch.0 output pin
(Port 2). L .
SOUT0_2 This pin operates as SOUTO_2 when it is used
in a UART/CSIO (operation modes 0 to 2).
INO_2 32-bit input capture ch.0 input pin (Port 2) — @)
PG1 General-purpose /0 port — O
DMA controller (DMAC) ch.2 transfer request
DACK2 ; : — —
acceptance signal output pin
159 TIOBO_1 D*3 Base timer ch.0 TIOB pin (Port 1) — ©)
SINO 2 Multifunction serial interface ch.0 input pin L o
- (Port 2)
IN1_2 32-bit input capture ch.1 input pin (Port 2) — @)

(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
PG2 General-purpose /O port — O
DEOP2 DMA cor_ltroller (DMAC) ch.2 last transfer signal o L
output pin
TIOA1_1 Base timer ch.1 TIOA pin (Port 1) — O
160 D Multifunction serial interface ch.0 clock I/O pin
(Port 2). L
SCKO_2 This pin operates as SCKO_2 whenitis usedin ©
a UART/CSIO (operation modes 0 to 2).
IN2_2 32-bit input capture ch.2 input pin (Port 2) — ©)
PG3 General-purpose /O port — O
DREQ3 DMA c_ontroller (DMAC) ch.3 transfer request . o
161 D* |Input pin
TIOB1_1 Base timer ch.1 TIOB pin (Port 1) — @)
IN3_2 32-bit input capture ch.3 input pin (Port 2) — O
PG4 General-purpose /O port — O
DMA controller (DMAC) ch.3 transfer request
DACK3 ; . — —
acceptance signal output pin
TIOAZ2_1 Base timer ch.2 TIOA pin (Port 1) — —
162 D% Multifunction serial interface ch.1 output pin
(Port 1).
SOUT1_1 This pin operates as SOUT1_1 when it is used L o
(SDA1_1) in a UART/CSIO (operation modes 0 to 2) and
as SDA1_1 whenitis used in an I2C (operation
mode 4).
IN4_2 32-bit input capture ch.4 input pin (Port 2) — @)
(Continued)
o)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
PG5 General-purpose 1/O port — O
DEOP3 DMA cor_ltroller (DMAC) ch.3 last transfer signal o L
output pin
163 TIOB2_1 D*3 Base timer ch.2 TIOB pin (Port 1) — O
SINL 1 Multifunction serial interface ch.1 input pin o o
- (Port 1)
IN5_2 32-bit input capture ch.5 input pin (Port 2) — ©)
PG6 General-purpose /O port — O
TIOA3_1 Base timer ch.3 TIOA pin (Port 1) — @)
Multifunction serial interface ch.1 clock I/O pin
(Port 1).
164 SCK1_1 D** | This pin operates as SCK1_1 when itis used in o o
(SCL1_1) a UART/CSIO (operation modes 0 to 2) and as
SCL1_1 whenitis used in an I2C (operation
mode 4).
IN6_2 32-bit input capture ch.6 input pin (Port 2) — O
PG7 General-purpose /0O port — O
165 TIOB3_1 D*3 Base timer ch.3 TIOB pin (Port 1) — O
IN7_2 32-bit input capture ch.7 input pin (Port 2) — O
P10 General-purpose /O port — @)
TIOA8_1 Base timer ch.8 TIOA pin (Port 1) — —
Multifunction serial interface ch.4 output pin
(Port 1).
166 SOouUT4 1 D** | This pin operates as SOUT4_1 when it is used o o
(SDA4 1) in a UART/CSIO (operation modes 0 to 2) and
as SDA4_1 whenitis used in an I?C (operation
mode 4).
AIN2_2 Up/Down counter ch.2 AIN input pin (Port 2) — O
P11 General-purpose /O port — @)
TIOB8_1 Base timer ch.8 TIOB pin (Port 1) — ©)
167 D*3 i i ial i i i
SIN4_1 Multifunction serial interface ch.4 input pin L o
(Port 1)
BIN2_2 Up/Down counter ch.2 BIN input pin (Port 2) — O
(Continued)
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Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP** type*2 input input
P12 General-purpose /O port — O
TIOA9_1 Base timer ch.9 TIOA pin (Port 1) — O
Multifunction serial interface ch.4 clock I/O pin
(Port 1).
168 SCK4 1 D** | This pin operates as SCK4_1 when itis used in L -
. a operation modes 0 to 2) and as
(SCL4_1) UART/CSIO ( i des 0to 2) and
SCL4_1 whenitis used in an I>)C (operation
mode 4).
ZIN2_2 Up/Down counter ch.2 ZIN input pin (Port 2) — O
P13 General-purpose /0O port — O
169 D*3
TIOB9_1 Base timer ch.9 TIOB pin (Port 1) — O
P14 General-purpose /O port — @)
TIOA10_1 Base timer ch.10 TIOA pin (Port 1) — —
Multifunction serial interface ch.5 output pin
(Port 1).
170 SOUT5_ 1 D*e This pin operates as SOUT5_1 when it is used . o
(SDA5_1) in a UART/CSIO (operation modes 0 to 2) and
as SDA5_1 whenitis used in an I?C (operation
mode 4).
AIN3_2 Up/Down counter ch.3 AIN input pin (Port 2) — O
ouTOo_2 32-bit output compare ch.0 output pin (Port 2) — —
P15 General-purpose /0O port — @)
TIOB10_1 Base timer ch.10 TIOB pin (Port 1) — O
171 SING 1 D*e Multifunction serial interface ch.5 input pin . o
- (Port 1)
BIN3_2 Up/Down counter ch.3 BIN input pin (Port 2) — O
ouT1 2 32-bit output compare ch.1 output pin (Port 2) — —

(Continued)
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(Continued)
Pin no. I/O CMOS |CMOSlevel
Pin name circuit Function level hysteresis
LQFP*! type*2 input input
P16 General-purpose /O port — O
TIOA11_1 Base timer ch.11 TIOA pin (Port 1) — @)
Multifunction serial interface ch.5 clock 1/0O pin
(Port 1).
172 SCK5_1 D*3 This pin operates as SCK5_1 whenitis usedin L o
(SCL5_1) a UART/CSIO (operation modes 0 to 2) and as
SCL5_1 when itis used in an I?C (operation
mode 4).
ZIN3_2 Up/Down counter ch.3 ZIN input pin (Port 2) — O
ouT2_2 32-bit output compare ch.2 output pin (Port 2) — —
P17 General-purpose /O port — O
173 TIOB11_1 D*3 Base timer ch.11 TIOB pin (Port 1) — O
OouT3 2 32-bit output compare ch.3 output pin (Port 2) — —
PCO General-purpose /O port — @)
TIOA12_1 Base timer ch.12 TIOA pin (Port 1) — —
Multifunction serial interface ch.6 output pin
(Port 1).
174 SOuUT6 1 C | This pin operates as SOUT6_1 when it is used o o
(SDAG6_1) in a UART/CSIO (operation modes 0 to 2) and
as SDA6_1 whenitis used in an I?C (operation
mode 4).
INT8_1 External interrupt request 8 input pin (Port 1) — O
PC1 General-purpose /O port — O
TIOB12_1 Base timer ch.12 TIOB pin (Port 1) — O
SING 1 Multifunction serial interface ch.6 input pin o o
- (Port 1)
INTO_1 External interrupt request 9 input pin (Port 1) — O
176 Vee — 3.3 V power supply pin — —

*1: FPT-176P-M07
*2: Refer to “B /O CIRCUIT TYPE” for details on the 1/O circuit types.
*3: 5V tolerant pin
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MB91640A Series

Digital output

P-ch }— P—CEI

Digital output

==

Pull-up control
)o_—»DigitaI input
Standby control
A )o;»DigitaI input
Standby control

Type Circuit Remarks
A ¢ Oscillation feedback resistance
X Clock input approx. 1 MQ
: {>¢ + With standby control
. ﬁ | H
Standby control
B ¢ CMOS level output

CMOS level input

CMOS level hysteresis input
e With pull-up control

« With standby control

Notes: « CMOS level input when input data,
RDY pin of external bus interface.
Input other than above situations,
CMOS level hysteresis input.

* When this pin is used as an I12C pin,
the digital output P-ch transistor is al-
ways Off.

DS07-16910-1E FUﬁTSU
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Type Circuit Remarks
C o » CMOS level output
* CMOS level hysteresis input
» With pull-up control
» With standby control
L Note: When this pin is used as an I?C pin,
P-ch }‘ P-ch Digital output the digital output P-ch transistor is
always off.
§ N-ch Digital output
R
Pull-up control
A )o__> Digital input
Standby
control
D * CMOS level output
-1 * CMOS level hysteresis input
* 5V tolerant input
. » With standby control
P-ch Digital output
Note: When this pin is used as an I?C pin,
the digital output P-ch transistor is
always off.
N-ch:| Digital output
==
7T
|:i AN )0_—>Digital input
Standby
control
(Continued)
oo}
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Type Circuit Remarks
E o * CMOS level output
* CMOS level hysteresis input
« With input control
* Analog input
 With pull-up control
P-ch F P-CEI Digital output » With standby control
N-cﬂ Digital output
7T
R Pull-up control
B; Digital input
E Standby control
— -
Analog input
_ g inp
I
Input control
F * CMOS level output

o
s
_l_
N
o
=

—1

Output control

Digital output

Digital output

Pull-up control
Digital input
Standby control

Analog output

CMOS level hysteresis input
With input control

Analog output

With pull-up control

With standby control

DS07-16910-1E
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(Continued)

Type Circuit Remarks
|

Oscillation feedback resistance

X1A E approx.10 MQ
P-ch I— Digital output CMOS level output
CMOS level hysteresis input
With standby control

pd
(o]
aT

g
«Q
—
8
(@]
=1
©
c
—
[ ]

AN & Digital input
Standby

control
; CIock input

Standby control
& Digital input
R Standby
XOA E control
I— Digital output

|— Digital output

=] * Flash memory product only
N-ch e CMOS level hysteresis input
|— « High voltage control for testing Flash
N-ch memory
1} - Control pin
N-ch N-ch
jch —/W&{}o» Mode input
777 R

42 FUﬁTSU DS07-16910-1E



MB91640A Series
S

B PRECAUTIONS FOR HANDLING THE DEVICES

Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly affected
by the conditions in which they are used (circuit conditions, environmental conditions, etc.). This page describes
precautions that must be observed to minimize the chance of failure and to obtain higher reliability from your
FUJITSU MICROELECTRONICS semiconductor devices.

1. Precautions for Product Design

This section describes precautions when designing electronic equipment using semiconductor devices.

» Absolute Maximum Ratings

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature,
etc.) in excess of absolute maximum ratings. Do not exceed these ratings.

* Recommended Operating Conditions

The recommended operating conditions are required in order to ensure the normal operation of the semicon-
ductor device. All of the device’s electrical characteristics are warranted when the device is operated within these
ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation outside
these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data
sheet. Users considering application outside the listed conditions are advised to contact their representatives
beforehand.

 Processing and Protection of Pins

These precautions must be followed when handling the pins which connect semiconductor devices to power
supply and input/output functions.

(1) Preventing Over-Voltage and Over-Current Conditions
Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration
within the device, and in extreme cases leads to permanent damage of the device. Try to prevent such
overvoltage or over-current conditions at the design stage.

(2) Protection of Output Pins
Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause
large current flows. Such conditions if present for extended periods of time can damage the device.
Therefore, avoid this type of connection.

(3) Handling of Unused Input Pins
Unconnected input pins with very high impedance levels can adversely affect stability of operation. Such
pins should be connected through an appropriate resistance to a power supply pin or ground pin.
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* Latch-up

Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When
subjected to abnormally high voltages, internal parasitic PNPN junctions (called thyristor structures) may be
formed, causing large current levels in excess of several hundred mA to flow continuously at the power supply
pin. This condition is called latch-up.

Note: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause
injury or damage from high heat, smoke or flame. To prevent this from happening, do the following:
(a) Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should
include attention to abnormal noise, surge levels, etc.
(b) Be sure that abnormal current flows do not occur during the power-on sequence.

» Observance of Safety Regulations and Standards

Most countries in the world have established standards and regulations regarding safety, protection from elec-
tromagnetic interference, etc. Customers are requested to observe applicable regulations and standards in the
design of products.

* Fail-Safe Design

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury, damage or
loss from such failures by incorporating safety design measures into your facility and equipment such as redun-
dancy, fire protection, and prevention of over-current levels and other abnormal operating conditions.

» Precautions Related to Usage of Devices

FUJITSU MICROELECTRONICS semiconductor devices are intended for use in standard applications (com-
puters, office automation and other office equipment, industrial, communications, and measurement equipment,
personal or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or abnormal
operation may directly affect human lives or cause physical injury or property damage, or where extremely high
levels of reliability are demanded (such as aerospace systems, atomic energy controls, sea floor repeaters,
vehicle operating controls, medical devices for life support, etc.) are requested to consult with FUJITSU MICRO-
ELECTRONICS sales representatives before such use. The company will not be responsible for damages arising
from such use without prior approval.
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2. Precautions for Package Mounting

Package mounting may be either lead insertion type or surface mount type. In either case, for heat resistance
during soldering, you should only mount under FUJITSU MICROELECTRONICS's recommended conditions.
For detailed information about mount conditions, contact your sales representative.

 Lead Insertion Type

Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct
soldering on the board, or mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the board
and using the flow soldering (wave soldering) method of applying liquid solder.

In this case, the soldering process usually causes leads to be subjected to thermal stress in excess of the
absolute ratings for storage temperature. Mounting processes should conform to recommended mounting con-
ditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead
to contact deterioration after long periods. For this reason it is recommended that the surface treatment of socket
contacts and IC leads be verified before mounting.

» Surface Mount Type

Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are
more easily deformed or bent. The use of packages with higher pin counts and narrower pin pitch results in
increased susceptibility to open connections caused by deformed pins, or shorting due to solder bridges.

You must use appropriate mounting techniques. FUJITSU MICROELECTRONICS recommends the solder reflow
method, and has established a ranking of mounting conditions for each product. Users are advised to mount
packages in accordance with FUJITSU MICROELECTRONICS ranking of recommended conditions.

» Lead-Free Packaging

Note: When ball grid array (BGA) packages with Sn-Ag-Cu balls are mounted using Sn-Pb eutectic soldering,
junction strength may be reduced under some conditions of use.

 Storage of Semiconductor Devices

Because plastic chip packages are formed from plastic resins, exposure to natural environmental conditions will
cause absorption of moisture. During mounting, the application of heat to a package that has absorbed moisture
can cause surfaces to peel, reducing moisture resistance and causing packages to crack. To prevent, do the
following:

(a) Avoid exposure to rapid temperature changes, which cause moisture to condense inside the product. Store
products in locations where temperature changes are slight.

(b) Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at temper-
atures between +5 °C and +30 °C. When you open Dry Package that recommends humidity 40% to 70%
relative humidity.

(c) When necessary, FUJITSU MICROELECTRONICS packages semiconductor devices in highly moisture-
resistant aluminum laminate bags, with a silica gel desiccant. Devices should be sealed in their aluminum
laminate bags for storage.

(d) Avoid storing packages where they are exposed to corrosive gases or high levels of dust.
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« Baking
Packages that have absorbed moisture may be de-moisturized by baking (heat drying). Follow the FUJITSU
MICROELECTRONICS recommended conditions for baking.

Condition: +125 °C/24 h

 Static Electricity

Because semiconductor devices are particularly susceptible to damage by static electricity, you must take the
following precautions:

(a) Maintain relative humidity in the working environment between 40% and 70%. Use of an apparatus for ion
generation may be needed to remove electricity.

(b) Electrically ground all conveyors, solder vessels, soldering irons and peripheral equipment.

(c) Eliminate static body electricity by the use of rings or bracelets connected to ground through high resistance
(on the level of 1 MQ). Wearing of conductive clothing and shoes, use of conductive floor mats and other
measures to minimize shock loads is recommended.

(d) Ground all fixtures and instruments, or protect with anti-static measures.

(e) Avoid the use of styrofoam or other highly static-prone materials for storage of completed board assemblies.

3. Precautions for Use Environment

Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.
For reliable performance, do the following:

(1) Humidity
Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high
humidity levels are anticipated, consider anti-humidity processing.

(2) Discharge of Static Electricity
When high-voltage charges exist close to semiconductor devices, discharges can cause abnormal operation.
In such cases, use anti-static measures or processing to prevent discharges.

(3) Corrosive Gases, Dust, or Oil
Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will adversely

affect the device. If you use devices in such conditions, consider ways to prevent such exposure or to protect
the devices.

(4) Radiation, Including Cosmic Radiation
Most devices are not designed for environments involving exposure to radiation or cosmic radiation. Users
should provide shielding as appropriate.

(5) Smoke, Flame

Note: Plastic molded devices are flammable, and therefore should not be used near combustible substances.
If devices begin to smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of FUJITSU MICROELECTRONICS products in other special environmental
conditions should consult with sales representatives.
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B HANDLING DEVICES

e Power supply pins

In products with multiple Vcc and Vss pins, respective pins at the same potential are interconnected within the
device in order to prevent malfunctions such as latch-up. However, all of these pins should be connected externally
to the power supply or ground lines in order to reduce electromagnetic emission levels, to prevent abnormal
operation of strobe signals caused by the rise in the ground level, and to conform to the total output current rating.
Moreover, connect the current supply source with the Vcc and Vss pins of this device at low impedance.

Itis also advisable that a ceramic capacitor of approximately 0.1 uF be connected as a bypass capacitor between
Vccand Vss pin near this device.

o Crystal oscillator circuit

Noise near the X0 and X1 pins may cause the device to malfunction. Design the printed circuit board so that X0,
X1, the crystal oscillator (or ceramic oscillator), and the bypass capacitor to ground are located as close to the
device as possible.

Itis strongly recommended that the PC board artwork be designed such that the X0 and X1 pins are surrounded
by ground plane as this is expected to produce stable operation.

If a 32 kHz oscillator is used (X0A, X1A), use the PK2 pin for an input that changes as infrequently as possible.
Furthermore, take steps such as shown in the following figure to prevent the X0A and PK2 wiring from running
parallel to each other.

If 32 kHz oscillation is not used, there are no limitations.

X0A

PK2

¢ Using an external clock

When using an external clock, the clock signal should be input to the X0 pin only and the X1 should be kept open.

e Example of Using an External Clock MB91640A series

>0 X0

Open

X1
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e C Pin

As MB91640A series includes an internal regulator, always connect a bypass capacitor of approximately 4.7 uF

to the C pin for use by the regulator.

MB91640A series

GND

4.7 uF

e Mode pins (MDO, MD1)

Connect the MD pin (MDO, MD1) directly to Vcc or Vss pins. Design the printed circuit board such that the pull-
up/down resistance stays low, as well as the distance between the mode pins and Vcc pins or Vss pins is as
short as possible and the connection impedance is low, when the pins are pulled-up/down such as for switching
the pin level and rewriting the Flash memory data. It is because of preventing the device erroneously switching

to test mode due to noise.

¢ Notes on power-on
 To ensure that the internal regulator and the oscillator have stabilized immediately after the power is turned

on, keep an “L” level input connected to the INIT pin for the duration of the regulator voltage stabilization wait

48

time + the oscillator start time of the oscillator + the main oscillator stabilization wait time.

* Turn power on/off in the following order
Turning on : Vec —» AVee — AVRH
Turning off : AVRH — AVcc — Vcec

Release the reset (INIT pin “L” level to “H” level) after the power supply has stabilized.

[e®)
FUJITSU
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On this microcontroller, if in case the crystal oscillator breaks off or an external reference clock input stops while
the PLL clock mode is selected, a self-oscillator circuit contained in the PLL may continue its operation at its

self-running frequency.

However, Fujitsu Microelectronics will not guarantee results of operations if such failure occurs.

Note: Changes of PLL clock specification from MB91640 series

PLL macro PLL macro
Product type oscillation clock Temrgﬁraeture oscillation clock PLL multiple rate
frequency 9 divider
16 MHz to 60 MHz —20°Cto +85°C o o
MB91F644 Divided by 1 to 4 Multiplied by 15
50 MHz to 60 MHz —-40°Cto +85°C
MB91F644A 80 MHz to 120 MHz —40°Cto +85°C | Dividedby?2to4 Multiplied by 30

MB91640A series has been modified, and specifications of the PLL macro oscillation clock frequency,
temperature range, PLL macro oscillation clock division value, and PLL multiple rate prohibit the setting of

dividing by 1.

Therefore, please use the device with setting as dividing by 2 to 4 by ODS0 or ODS1 bit in the PLL config-
uration register (PLLCR).

Example) To use the PLL clock at 60 MHz

. PLL macro
Product type PLIf‘rén%lgnCCIOCk PDS OoDSs PMS oscillation clock
a y frequency
MB91F644 4 MHz 0000 00 1110 60 MHz
MB91F644A 4 MHz 0000 01 1110 120 MHz
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B MEMORY SPACE
1. Memory Space

The FR family has 4 Ghytes of logical address space (2%? addresses) available to the CPU by linear access.

o Direct Addressing Areas

The following areas in the address space are used as I/O areas.
These areas are called direct addressing areas, and the address of an operand in these areas can be specified
directly within an instruction. The size of the directly addressable area depends on the length of the data being
accessed as follows.

e Byte data access : 0000 0000+ to 0000 O0FFH

e Half word data access : 0000 0000+ to 0000 01FFH

e Word data access : 0000 0000+ to 0000 03FF+
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2. Memory Map
MB91F644A
Flash 1 Mbyte
RAM 64 Kbytes
0000 0000H
1/0 area
(Direct addressing)
0000 0400k
1/0 area
0001 0000k
0003 0000H
Built-in RAM area
64 Kbytes
0004 0000H
Flash area
1 Mbyte
000F 0000+ — | ____ SFinSedE area
0010 00004 — | ... >mal-sectorarea
0014 0000k
0024 0000k
External bus area
FFFF FFFFH
Notes: « Small sector area is related to Flash products only. Please refer to “Flash Memory” in the “Hardware
Manual” for more details.
* Do not access the reserved areas.
fe8)
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H /O MAP
[How to read the table]
Register
Address Block
+0 +1 +2 +3
0000 0000, | PPRO[R/W] B, H | PDR1 [R/W] B, H | PDR2 [R/W] B, H | PDR3 [R/W] B, H Port data
. XXAKXXXXXX XXXXXXXX XXXXXKXXX XXX XXXXXXXX register
WDTCRO [R/W] | WDTCPRO [R/W]
0000 003C B, H B, H — W";‘itfnhefog
-0--0000 00000000 A
EIRRO[R/W] B, H, | ENIRO [R/W] External
00000040+ | A AW 4 B, H, W %I(_)\(/)g(())o[(?o/ /(\)/(])OBOO%O\(/)V interrupt
A 000 0000 00000000 Oto7

Initial value after reset —: Reserved area

“1” : Initial value*1”

“0” : Initial value*0”

“X” : Initial value undefined

“- " : Reserved bit or undefined bit
Access unit

(B : byte, H : half word, W : word)

Read/write attribute

“R” :Indicates that there is a read only bit.
“R/W” : Indicates that there is a read/write bit.
“W” : Indicates that there is a write only bit.

Register name (column 1 of the register is at address 4n, column 2 is
at address 4 n+2...)

Leftmost register address (For word-length access, column 1 of the
register is the MSB of the data.)

Notes: « When performing a data access, the addresses should be as below.
- Word access : Address should be multiples of 4 (least significant 2 bits should be "00s")
- Half word access : Address should be multiples of 2 (least significant bit should be "0s")
- Byte access : —
* Do not access the reserved areas.
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Register
Address Block
+0 +1 +2 +3
0000 0000, | PPROIRMWIBH | PDRL[RW]B,H | PDR2[RW]BH | PDR3[R/W]BH
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
0000 0004, | PPR4[RWIBH | PDR5[RW]B,H | PDR6[RW]BH | PDR7[R/W]BH
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
0000 0008, | PPR8IRWIBH | PDRO[RW]BH | PDRA[RW]BH | PDRB[R/W]B,H
" XXXXXXXX | weee- XXX XXXXXXXX XXXXXXXX
PDRC [R/W] B,H | PDRD [R/W]B,H | PDRE [R/W]B,H | PDRF [R/W]B,H
0000 000CH | =~y s s x XXX XXXXXXXX XXXXXXXX XXXXXXXX F:Zgigtaetf
0000 0010, | PPRG[RWIBH | PDRH[RW]BH | PDRI[RW]BH | PDRJ[R/MW]BH
" XXXXXXXX XXXXXXXX XXXXXXXX | e XXX
PDRK [R/W] B
0000 0014+ X —
0000 0018w
to —
0000 001CH
0000 0020w
to — Reserved
0000 0038w
WDTCRO[R/W] | WDTCPRO[R/W]
0000 003C B.H B.H Wi‘itgg:og
-0--0000 00000000
External
0000 0040, | E'RROIRW] B,H,W |ENIRO[R/W] B,H,W ELVRO[R/W] B,H,W oot
H 00000000 00000000 00000000 00000000 0to 7p
0000 0044, | DICRIRWIB B Delay
——————— 0 interrupt
TMRLRAO [R/W] H TMRO [R] H _
0000 0048 MXOOXXXXK XXXXXXXX MXOOXXXXXK XXXXXXXX 16-bit
TMCSRO [RIW] H reload timer
_ ch.0
0000 004Cx --000000 --000000
TMRLRA1 [R/W] H TMR1 [R] H _
0000 0050+ XOXOXXXXXK XXXXXXXX XOOXXXXXX XXXXXXXX 16-bit
TMCSRL [RIW] H reload timer
_ ch.1l
0000 0054+ --000000 --000000
TMRLRA2 [R/W] H TMR2 [R] H _
0000 0058 XOOXXXXXK XXXXXXXX MXOOXXXXXK XXXXXXXX 16-bit
TMCSR2 [RIW] H reload timer
_ ch.2
0000 005CH --000000 --000000
(Continued)
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Register
Address Block
+0 +1 +2 +3
SCRO SSRO [R,R/W] ESCRO
SMRO [R/W] B,H,W
0--00000 0-000011 -0000000 serial interface
0000 0064 RDRO[R])/TDRO[W] B,H,W*! BGR10[R/WIH,W | BGROO[R/W] H,W ch.0
I 0 00000000 00000000 00000000
SCR1 [RW] / ESCRL [R/W]/
0000 0068 IBCR1 SMR1 [RIW] B,H,W SSRBlﬁR\’A?/M IBSR1
"' [R,R/W] B,H,W* 000-0000 0-000011 [R,R/W] B,H,W*2
0--00000 ) -0000000 Mglti—_function
0000 006C RDR1[R/TDR1[W] B,H,W* BGR11[R/W] H,W | BGROL[R/W] H,W Se”a'c'r:“frface
& 0 00000000 00000000 00000000 '
*2 *2
0000 00705 | 'SMKL [RM] B.H*| ISBAL [RW] B.H B
SCR2 [RIW] / ESCR2 [RIW]/
0000 0074 IBCR2 SMR2 [R/W] B,H,W SSRBZ lEIR\;\F;/W] IBSR2 [R,R/W]
"l [R,RW] B,H,W*2 000-0000 0-000011 B,H,W*
0--00000 B -0000000 Multi-function
0000 0078 RDR2[R]/TDR2[W] B,H,W*! BGR12[R/W] H,W | BGRO2[R/W] H,W Se“a'c'ﬂt‘;rface
i R — 0 00000000 00000000 00000000 '
*2 *2
0000 007C,| 'SMK2 [RMW] BH*2 | ISBA2 [RIW] B, B
SCR3 [RIW] / ESCR3 [R/W]/
0000 0080 IBCR3 SMR3 [R/W] B,H,W SSRB3 |E|R\;\Fflw] IBSR3 [R,RW]
"l [R,RW] B,H,W*2 000-0000 0-000011 B,H,W*
0--00000 ) -0000000 Multi-function
0000 0084 RDR3[R]/TDR3[W] B,H,W*. BGRI13[R/W] H,W | BGRO3[R/W] H,W Se”alc'rr:tgrface
H 0 00000000 00000000 00000000 '
*2 *2
0000 008, | 'SMK3 [RIW] B, ISBA3 [RM] B.H _
SCR4 [RIW] / ESCR4 [R/W] /
0000 008C IBCR4 SMR4 [RIW] B,H,W SSRB4 LRQ\?/W] IBSR4 [R,R/IW]
"I [R,RIW] B,H,W*2 000-0000 0-000011 B,H,W*
0--00000 ) -0000000 Multi-function
0000 0090 RDR4[R)/TDR4[W] B,H, W BGR14[R/W] H,W | BGRO4[R/W] H,W Se”a'c'rr:tjrface
I 0 00000000 00000000 00000000 '
*2 *2
0000 0094, | SMK4 [RMW] B, 1SBA4 [RW] B.H B
(Continued)
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Address Block
+0 +1 +2 +3
SCR5 [R/W]/ SMRS [RIW] SSRS5 [RRW] ESCR5 [R/W]/
IBCR5 IBSR5 [R,R/W]
0000 0098+ B,H,W B,H,W
[RRAW] B,H,W* 000-0000 0-000011 B,H,W*
0--00000 -0000000 Multi-function
0000 009C RDR5[R)/TDR5[W] B,H, W1 BGR15 [R/W] H,W |BGROS5 [R/W] H,W Se”a'(':ﬂtgrface
0 . 0 00000000 00000000 00000000 '
*2 *2
0000 OOAOH ISMKS__[E’{Y_\{] B,H ISBAS_EI_Q_{YY_] B,H B
SCR6 [R/W]/ SMR6 [RIW] SSR6 [RRMW] ESCRS6 [R/W]/
IBCR6 [R,R/W] IBSR6
0000 00A4+ B,H,W B,H,W
BH,W* 000-0000 0-000011 [R,RIW] B,H,W*
0--00000 i i -0000000 Multi-function
0000 00AS RDR6[R)/TDR6[W] B,H,W* BGR16 [R/W] H,W | BGRO06 [R/W] H,W Se”a'éﬂtgrface
0 — 0 00000000 00000000 00000000 '
*2 *2
0000 OOACH ISMKG__[I_:\Z\_N“] B,H ISBAG_EI_?_{\_/E/_] B,H B
SCR7 [R/W]/ SMR7 [RIW] SSR7 [RRW] ESCR7 [RIW]/
IBCR7 IBSR7 [R,R/W]
0000 00BOH B,H,W B,H,W
[RRAW] B,H, W 000-0000 0-000011 B,H,W*
0--00000 i i -0000000 Multi-function
0000 00B4 RDR7[RJ/TDR7[W] B,H,W*! BGR17 [R/W] H,W |BGRO7 [R/W] H,W se”alc'?]“;rface
0 — 0 00000000 00000000 00000000 '
*2 *2
0000 OOBS: ISMK?__[_FYY_\{] B,H ISBA?_EI?_{\_/E/_] B,H B
0000 00BCH — Reserved
RDRMO [RY/ RDRML1 [R)/ RDRM2 [RY/ RDRMS3 [RY/
TDRMO TDRM1 TDRM?2 TDRM3
0000 00CO
"I WIBHW [W] B,H,W [W] B,H,W [W] B,H,W Multi-function
00000000 00000000 00000000 00000000 serial interface
RDRM4 [R]/ RDRMS5 [R)/ RDRM6 [R)/ RDRM?7 [R)/ data register
TDRM4 TDRM5 TDRM6 TDRM7 (mirror)
0000 00C4H
[W] B,H,W [W] B,H,W [W] B,H,W [W] B,H,W
00000000 00000000 00000000 00000000
Multi-function
0000 00C8H SSEL0123 [R/W] B o SSEL4567 [R/W] B o serla! interface
—————— 00 ------00 serial clock
selection
0000 00CCH — Reserved
(Continued)
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Register
Address Block
+0 +1 +2 +3
SCRS8 [RIW]/ SMR8 [RAW] SSR [RRMW] ESCRS [RIW]/
0000 00DO IBCR8 B.HW B.HW IBSR8
" | [RRMW] B,H, W= 000-0000 0-000011 [R,R/W] B,H, W
0--00000 -0000000
0000 00D4 RDRS[R]/TDRS[W] B,H, WL BGR18 [R/W] H,W |BGRO8 [R/W] H,w| Multi-function
0 0 00000000 00000000 00000000 serial 'Qt%fface
cn.
*2 *2
0000 0OD8: ISMK8“[E’{§/_\{] B,H ISBA8£I_Q_{\_I§/_] B,H o (FIFO)
FCR18 [R/IW] FCRO8 [R,R/W] | FBYTE28[R/W] | FBYTELS [R/W]
0000 00DCH B,H,W B,H,W B,H,W B,H,W
---00100 -0000000 00000000 00000000
SCR9 [RIW]/ SMR [RAW] SSRO [RRMW] ESCRO [RIW]/
IBCR9 IBSR [R,R/W]
0000 00EOH B,H,W B,H,W
[R.R/W] B,H,W*2 000-0000 0-000011 B,H,W*
0--00000 -0000000
0000 00E4 RDRO[R]}/TDRI[W] B,H,W*! BGR19 [R/W] H,W |BGR09 [R/W] H,w/| Multi-function
N 0 00000000 00000000 00000000 serial 'Qt%fface
cn.
*2 *2
0000 0OES: ISMKQ_ER-’{Y_\{] B.H ISBAQ_FI_?-{\-/Y_] B.H - (FIFO)
FCR19 [R/W] FCRO9 [R,R/W] | FBYTE29 [R/W] | FBYTE19 [R/W]
0000 00ECH B,H,W B,H,W B.H,W B.H,W
--00100 -0000000 00000000 00000000
SCR10 [RIW]/ SMRIO[RMW] | SSR10[RRM] | ESCRI10[RMY
0000 00F0 IBCR10 B,H,W B,H,W IBSR10
" | RRW]BHwW 000-0000 0-000011 [R.R/W] B,H,W*
0--00000 -0000000
. BGR110 [R/IW BGRO10 [R/
0000 00F4, | RDRIORVTDRIOW] B.H.W+ oo IR ORI \uiifunction
"""" 0 00000000 00000000 00000000 serial interface
ch.10
ISMK10 [R/W] ISBAL0 [R/W] (FIFO)
0000 00F8H B,H*2 B,H*2 —
FCR110 [R/W] | FCRO10 [R,R/W] | FBYTE210 [R/W] | FBYTE110 [R/W]
0000 00FCH B,H,W B,H,W B,H,W B,H,W
--00100 -0000000 00000000 00000000
(Continued)
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Address Block
+0 +1 +2 +3
SCR11 [RIW]/ SMRIL[RM] | SSR11[RRM] | ESCRLLIRMWY
0000 0100 IBCR11 B,H,W B,H,W IBSR11
'| RRW]BH W 000-0000 0-000011 [R,RIW] B,H, W
0--00000 -0000000
0000 0104 RDR11[RJ/TDR11[W] B,HW*  |BGR111[R/W]H,W|BGRO11 [RIW]IH,W/| Multi-function
1 I 0 00000000 00000000 00000000 Seria' interface
ISMK11 [R/W] " ch.11
0000 0108+ B.H* ISBALL[RIW]B.H — (FIFO)
FCR111[RW] | FCRO11[R,RW] | FBYTE211 [RIW] | FBYTEL11 [RIW]
0000 010C B,H,W B,H,W B,H,W B,H,W
---00100 -0000000 00000000 00000000
0000 0110, | EIRRLIRAW] B,H,W | ENIR1[RW] B,H,W ELVR1[R/W] B,H,W :i)t‘;er:ﬂa:
"' 00000000 00000000 00000000 00000000 foul 12
External
0000 0114, |EIRR2IRIW] B,H,W | ENIR2[RW] B,H,W ELVR2[R/W] B,H,W nterrupt
00000000 00000000 00000000 00000000
16 to 23
0000 0118, |EIRR3IR/W] B,H,W | ENIR3[RW] B,H,W ELVR3[R/W] B,H,W E}’::?:Sa:
"' 00000000 00000000 00000000 00000000 P
24 t0 31
0000 011CH — Reserved
ADCRO[RW] B,H | APSRORRW]
0000 0120+ 090-0000 B,H —
00---000
0000 0124 SCCRS[S’RNV] SENSO[R/W] B,H SCFDO[R] B,H
1006.000 ~---0000 XOXOXXXXX XX-XXXXX
SCIS30[R/W] SCIS20[R/W] SCIS10[R/W] SCIS00[R/W]
0000 0128 B,H,W B,H,W B,H,W B,H,W
00000000 00000000 00000000 00000000 AD
0000 012Cs PCCRS[&R'W] PENSO[R/W] B,H PCFDO[R] B,H COSr:’ifger
T 00 XOXOXKXXXX XXXXXXXX
0000 0130, PCISORMWI B B CMPDO[R/W] B,H |CMPCRO[R/W] B,H
"' 00000000 00000000 00000000
ADSS30[R/W] ADSS20[R/W] ADSS10[R/W] ADSSO00[R/W]
0000 0134 B,H,W B,H,W B,H,W B,H,W
00000000 00000000 00000000 00000000
ADSTOO[R/W] B,H | ADST10[R/W] B,H| ADCTO[R/W] B
0000 0138+| """ 10100000 00100000 | = - 111 -
(Continued)
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Address Block
+0 ‘ +1 +2 ‘ +3
0000 013CH — Reserved
BTOTMR[R]H BTOTMCR[R/W] B,H
0000 0140+ 00000000 00000000 -0000000 00000000
BTOSTC[R/W]B
ch.
0000 0148 BTOPCSR/BTOPRLL[R/W]H BTOPDUT/BTOPRLH/BTODTBF[R/W]H
" XXXXXXXX XXXXXXXX XXXXXXXX XXX XXXXX
0000 014CH _
BT1TMR[R]H BT1TMCR[R/W] B,H
0000 0150w 00000000 00000000 -0000000 00000000
BT1STC[R/W]B
ch.
0000 0158 BT1PCSR/BT1PRLL[R/W]H BT1PDUT/BT1PRLH/BT1DTBF[R/W]H
" XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
0000 015CH —
BT2TMR[R]H BT2TMCR [R/W] B,H
0000 0160w 00000000 00000000 -0000000 00000000
BT2STC[R/W]B
ch.
0000 0168 BT2PCSR/BT2PRLL[R/W]H BT2PDUT/BT2PRLH/BT2DTBF[R/W]H
A XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
0000 016CH —
BT3TMR[R]H BT3TMCR[R/W] B,H
0000 0170+ 00000000 00000000 -0000000 00000000
BT3STC[R/W]B
0000 0174H — _
0000-000 Base timer
0000 0178 BT3PCSR/BT3PRLL[R/W]H BT3PDUT/BT3PRLH/BT3DTBF[R/W]H ch.3
" XXXXXXXX XXX XXXXX XXXXXXXX XXX XXXXX
BTSEL0123 [R/W] B
0000 017CH 00000000 —
DADRO[R/W] DACR1[R/W] DADR1[R/W]
0000 0180, | PACROIRMI BAW B.H.W B.H,W B.H,W
XXXXXXXX | —emeeee 0 XXXXXXXX
DACR2[R/W] B,H | DADR2[R/W] B,H D/A
00000184 | .. 0 XXXXXXXX - converter
0000 0188+
to —
0000 018CH
(Continued)
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Address Block
+0 +1 +2 ‘ +3
ADCRI[RMW]BH | APSRIR.R/W]
0000 0190+ 0900000 B.H —
00---000
0000 0104, | SCCRIR,RW] B,H| SFNS1[RW] B H SCFD1[R] B,H
H 1000-000 ----0000 XXXXXXXX XX-XXXXX
SCIS21[R/W] SCIS11[R/W] SCISO1[R/W]
0000 0198+ susgg([)%/c\)/g]ogﬂ,w B.H.W B.HW B.H.W
00000000 00000000 00000000
A/D
PCCRL[R,R/W] B,H| PFNS1[R/W] B,H PCFD1[R] B,H
0000 019CH 1000-000 | e 00 XXXXXXXX XXXXXXXXK Colj‘r‘]’i‘frlter
0000 0140, |  PCISLRMW] B B CMPD1[R/W] B,H CMP%RHl[R/M
00000000 00000000 00000000
ADSS31[R/W] ADSS21[R/W] ADSS11[R/W] ADSSO1[R/W]
0000 01A4: B.H.W B.H.W B.H.W B.H.W
00000000 00000000 00000000 00000000
ADSTOL[R/W] B,H | ADST11[R/W]B,H| ADCTL[R/W]B
0000 01A8x 00100000 00100000 | <o 111 -
ADCHE [R/W] B,H,W A/D channel
0000 01ACH 11111111 11111111 11111111 11111111 enable
IRPROH [R] B B IRPRLH [R]B,H | IRPRLL [R] B,H
0000 01B0x 000---—- 000-000- 000-000-
0000 0184, | 'RPR2H [RIB,HW |IRPR2L [R] B,H,W|IRPR3H [R] B,H,W|IRPR3L [RIBHW|  interrupt
0000---- 000---- 0000---- 00000--- request
0000 0188, | 'RPR4H [R1BHW [IRPRAL [R] B,H,W [IRPR5H [R] B,H,W|IRPR5L [R] B,HW | batch read
H 0000---- 000000-- 0000---- 0000---- function
IRPR6H [R] B,H,W | IRPR6L [R] B,H,W [IRPR7H [R] B,H,W| IRPR7L [R] B,H,W
0000 01BCx 0000---- 0000---- 0000---- 0000----
0000 010, | RCRHO W] H,W | RCRLO [W] B,H,W | UDCRHO [R] H,W UDgF:'L\?V[R]
H 00000000 00000000 00000000 00000000
Up/down
CCRO [R,R/W] B,H CSRO [R,R/W] B | counter ch.0
0000 01C4x 00000000 -0001000 — 00000000
0000 01C8+ —
0000 01CCH — Reserved
(Continued)
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Address Block
+0 +1 +2 +3
0000 0100, | RCRHLIWIH,W | RCRLL [W] B,H,W | UDCRHL [R] H,W UDgF:"‘Vlv[R]
H 00000000 00000000 00000000 00000000
Up/down
CCR1 [R,RIW] B,H CSR1[R,R/W]B | counterch.1
0000 01D4x 00000000 -0001000 — 00000000
0000 01D8H -
0000 01DCH — Reserved
0000 01E0, | RCRH2 W HW | RCRL2 [W] B,H,W | UDCRH2 [R] HW UDE';LVZV[R]
H 00000000 00000000 00000000 00000000
Up/down
CCR2 [R,R/W] B,H CSR2 [R,R/W] B | counter ch.2
0000 O1E4x 00000000 -0001000 — 00000000
0000 01E8H _
0000 01ECH — Reserved
0000 01F0, | RCRH3[WIHW | RCRL3 [W] B,H,W | UDCRH3 [R] H,W UDgF:'L\?V[R]
H 00000000 00000000 00000000 00000000
Up/down
CCR3 [R,R/W] B,H CSR3[R,R/W]B | counterch.3
0000 O1F4x 00000000 -0001000 — 00000000
0000 01F8H —
0000 01FCH — Reserved
CPCLRO [RIW] W
0000 0200w 11111111 11111111 11111111 11111111
32-bit
TCDTO [RIW] W >e-olt
0000 0204+ 00000000 00000000 00000000 00000000 Free éf]”ot'mer
TCCSHO [R/W] B,H [TCCSLO [R/W] B,H
0000 0208+ D00 100000 —
IPCPO [R] W
0000 020C+ XXXXXXXK XXXXXKXK XXXXKXKK XKXKXXXKX
IPCP1 [R] W
0000 0210+ XXXHXXXKXK XXXXXXXK XXKXXKXK XXXXKXKX
32-bit
IPCP2 [R] W
0000 0214+ XXXXXXXX XXXXXXXK XXXXKXXXK XXXXKXXKX Input capture
ch.0 to ch.3
IPCP3 [R] W
0000 0218 XXXHXXXXK XXXXXKXXK XXXXKXKK XKXXXXKX
ICS01 [R/W] B ICS23 [R/W] B
0000 021Cx — 00000000 — 00000000
(Continued)
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IPCP4 [R] W
0000 0220+ XXXXXXXX XXXXXXXK XXXXXKXK XXXXKXXKX
IPCP5 [R] W
0000 0224+ XXX XXXXXXXK XXKXXKXK XXXXKXXKX
32-bit
IPCP6 [R] W
0000 0228+ XXXXXXXX XXXXXKXXK XXXXKXXXK XXXXKXXKX 'ZE”; fc‘;"‘;;”;e
IPCP7 [R] W
0000 022Cr XXXHXXXXX XXXXXXXK XXXXXKXK XXXXKXXKX
ICS45 [R/W] B ICS67 [R/W] B
0000 0230+ — 00000000 — 00000000
OCCPO [RIW] W
0000 0234 00000000 00000000 00000000 00000000
OCCP1 [RIW] W
0000 0238 00000000 00000000 00000000 00000000
32-bit
OCCP2 [RIW] W
0000 023C+ 00000000 00000000 00000000 00000000 Output
compare
OCCP3 [RIW] W ch.0 to ch.3
0000 0240w 00000000 00000000 00000000 00000000
OCSLO [R/W] OCSH3 [RIW] OCSL2 [R/W]
0000 0244 OCSH?_ES_’YS’(])B’H’W B.H.W B.H.W B.H.W
0000--00 --0--00 0000--00
OCCP4 [RIW] W
0000 0248+ 00000000 00000000 00000000 00000000
OCCP5 [RIW] W
0000 024C 00000000 00000000 00000000 00000000
32-bit
OCCP6 [RIW] W
0000 0250+ 00000000 00000000 00000000 00000000 Output
compare
OCCP7 [R/IW] W ch.4 to ch.7
0000 0254+ 00000000 00000000 00000000 00000000
OCSL4 [RIW] OCSH7 [RIW] OCSL6 [RIW]
0000 0258, O“SH° R B.HL.W B.H,W B.H,W B.H.W
0000--00 ---0--00 0000--00
0000 025Cx FRTSEL [R/W] B L Free-run timer
------ 00 selector
CPCLRL [R/W] W
0000 0260x 11111111 11111111 11111111 11111111
32-bit
TCDTL [RIW] W .
0000 0264+ 00000000 00000000 00000000 00000000 Free'éﬁnl“mer
TCCSH1 [R/W] B,H |[TCCSL1 [R/W] B,H
0000 02684 o0 100000 _
(Continued)
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0000 026CH
o o Reserved
0000 031CH
FCTLR[R/W]H FSTR[R] B Flash memory
0000 0320w 20--1011, —eommeem [ R— 1 control
0000 0324+
0 _ Reserved
0000 0334+
WREN[R/W] B,H
0000 0338+ — 00000000 00000000 Wild register
0000 033CH —
0000 0340
o o Reserved
0000 037Cn
WRAROO[R/W] W
0000 0380w | XXXXXK XXXXXXXX XXXXKX--
WRDROO[R/W] W
0000 0384+ XXXXXXXX XXXXKKKK XXXXXXXK XKXXXXXXX
WRARO1[R/W] W
ocoo 0388w | XXXXXK XXXXXXXX XXXXXX--
WRDRO1[R/W] W
0000 038Cr XXXXXXXX XXXXXXXK XXXXXKXX XXXXXXXX
WRARO2[R/W] W
0000 0390w | XXXXXX XXXXXXKX XXXXXX -
WRDRO2[R/W] W
0000 0394w XXXXXXXX XXXXXXXK XXXXXXXK XXXXXXXX
WRARO3[R/W] W - i
00000398+ | XXXXXK XXXXXXXX XXXXXXK - Wild register
WRDRO3[R/W] W
0000 039CH XXXXXKKK XXXXXXKK XXXXXXXKX XXKXXXKX
WRARO4[R/W] W
0000 03AOw | XXXXXX XXKXKXXX XXXKKK -
WRDRO4[R/W] W
0000 03A4+ XXXRXHHXK XXXXXXXK XXXKXKKKK XXXXXXXX
WRARO5[R/W] W
0000 03A8+ | XXXXXK XXXKKXXX XXXKKX -
WRDRO5[R/W] W
0000 O03ACH XXXXXXXX XXXXXKXXK XXXXXXXK XXXXXKXXX
WRAROB[R/W] W
e XXXXXK XXXXXXXK XXXKXX--
(Continued)
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+0 +1 | +2 3

0000 03B4s XXXXXXXX xx>\é¥<§<?<§?<6>[<F§</>\/<\;]<>\<,¥<xx XXXXXXXX

000003B8+ | xx>\</\>/<F;£<R>?>Z>[<F§</>V<V>]<>\<A>/< XXXXXX--

0000 03BC XXXXXXXX xx>\é\>/<F>e<[>)<$<(>)<7>[<F§</>\?Q>\<A>/<xx XXXXXXXX

0000 03COw | xx>\<A>/<F>e<§<R>?>?>[<F§</>V<V>]<>\<A>I< XXXXXX--

0000 03C4 XXXXXXXX xxx\;?([))(?(?(B)[(T(/)\?Q)\(/\)/(xx XXXXXXXX

ooooo3C8w | xx>\</\>/<|§<§<R>?>?>[<|§</>v<v>]<>\<A>l< XXXXX K-

0000 03CCw XXXXXXXX xx>\é\>/<|§<t>)<|§<(>)<g>[<r\>’</>v<\g>\</\>/<xx XXXXXXXX

0600 03DOW | xx>\</\>/<|§<§<R><1>(<)>[<F§</>V<V>]<>\<A>/< XXXXXX--

0000 03D4 XXXXXXXX xx&i&iiygx)\&xx XXXXXXXX

ocooosbew | xx>\<A>/<F>2<§<R><1>%>[<F§</>V<V>]<>\<A>/< XXXXXX-- Wild register
0000 03DCH XXXXXXXX xx&i&%ﬁi&l&xx XXXXXXXX

000003EOW | xx>\£\>/<§</;<R><l>%>[<F§</>\l<v>]<>\</¥< XXXXXX--

0000 03E4s XXXXXXXX xx>\é\>/<F>e<[>)§<§<2>[<F§</>V<\;]<>\<,¥<xx XXXXXXXX

000003E8+ | xx>\</\>/<F>{<§<R><l>§>[<F§</\>/<V>]<>\<A>/< XXXXXX--

0000 03ECH XXXXXXXX xx>\é\>/<F§<[>)<$<§<3>[<F§</>\?Q>\<A>/<xx XXXXXXXX

0000 03FOw | xx>\<A>/<F>e<§<R><1>L<1>[<F§</>V<V>]<>\<A>I< XXXXXX--

0000 03F 4+ XXXXXXXX xx>\é\>/<F;<[>)<?<§<4>[<F§</>\?Q>\<A>/<xx XXXXXXXX

0000 O3F8+ | xx>\</\>/<|§<§<R><l>?>[<|§</>v<v>]<>\<A>l< XXXXXX--

0000 03FCH XXXXXXXX xx>\é\>/<|§<[>)§<§<5>[<lj</>\?§>\</\>/<xx XXXXXXXX

(Continued)
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Address Block
+0 +1 +2 +3
0000 0400, | PDROIRWIBH [ DDRL[RM]BH | DDR2[RW]BH | DDR3 [R/W]B,H
H 00000000 00000000 00000000 00000000
0000 0404, | DDR4[RW]IBH | DDR5[RMW]BH | DDR6 [RW]BH | DDR7[RMW]B,H
H 00000000 00000000 00000000 00000000
0000 0408, | DPR8[RWIBH | DDR9[RMW]B,H | DDRA[RMW]BH | DDRB[R/W]BH
H 00000000 | - 000 00000000 00000000
DDRC [R/W] B,H | DDRD [R/W]B,H | DDRE [R/W]B,H | DDRF [R/W] B,H o
0000 040CH 00000000 00000000 00000000 00000000 Datraegi'gf::'on
0000 0410, | PPRG [RWIBH | DDRH [RAW] BH | DDRI[RW]BH | DDRJ[R/W]BH
H 00000000 00000000 00000000 | = - 000
DDRK [R/W] B
0000 0414 0000 —
0000 0418+
to _
0000 041Ch
PCRO [R/W]B,H | PCRL1[R/W]BH
0000 0420w 00000000 00000000
B PCR5 [RW]B | PCR6[RMW]B,H | PCR7[R/W]B,H
0000 0424+ 00000000 00000000 00000000
0000 0428, | PCREIRWIBH | PCRO[RW]BH | PCRA[RMW]BH | PCRB[RW]B,H
H 00000000 | - 000 00000000 00000000
0000 042G, | PCRCIRMIBH | PCRD[RW]BH | PCRE [RW]BH | PCRF [RMW]BH Pull-up
H 00000000 00000000 00000000 00000000 control
ister
PCRJ [R/W] B regis
0000 0430+ — T 000
0000 0434y | TCRKIRWIB _
---00--
0000 0438+
to _
0000 043CH
(Continued)
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ICROO [R,R/W] ICRO1 [R,R/W] ICRO2 [R,R/W] ICRO3 [R,R/W]
0000 0440+ B,H,W B,H,W B,H,W B,H,W
--11111 ---11111 --11111 --11111
ICRO4 [R,R/W] ICRO5 [R,R/W] ICRO6 [R,R/W] ICRO7 [R,R/W]
0000 0444+ B,H,W B,H,W B,H.W B,H,W
---11111 ---11111 ---11111 ---11111
ICRO8 [R,R/W] ICRO9 [R,R/W] ICR10 [R,R/W] ICR11 [R,R/W]
0000 0448H B,H.W B,H.W B,H.W B,H.W
---11111 ---11111 ---11111 ---11111
ICR12 [R,R/W] ICR13 [R,R/W] ICR14 [R,R/W] ICR15 [R,R/W]
0000 044Chn B,H,W B,H,W B,H,W B,H,W
--11111 ---11111 --11111 --11111
ICR16 [R,R/W] ICR17 [R,R/W] ICR18 [R,R/W] ICR19 [R,R/W]
0000 0450+ B,H,W B,H,W B,H,W B,H,W
---11111 ---11111 ---11111 ---11111
ICR20 [R,R/W] ICR21 [R,R/W] ICR22 [R,R/W] ICR23 [R,R/W]
0000 0454+ B,H.W B,H.W B,H.W B,H,.W
---11111 ---11111 ---11111 ---11111 Interrupt
ICR24 [R,R/W] ICR25 [R,R/W] ICR26 [R,R/W] ICR27 [R,R/W] control
0000 0458+ B,H,W B,H,W B,H,W B,H,W
--11111 ---11111 --11111 --11111
ICR28 [R,R/W] ICR29 [R,R/W] ICR30 [R,R/W] ICR31 [R,R/W]
0000 045CH B,H.W B,H,W B,H,W B,H,W
---11111 ---11111 ---11111 ---11111
ICR32 [R,R/W] ICR33 [R,R/W] ICR34 [R,R/W] ICR35 [R,R/W]
0000 0460+ B,H.W B,H.W B,H.W B,H,.W
---11111 ---11111 ---11111 ---11111
ICR36 [R,R/W] ICR37 [R,R/W] ICR38 [R,R/W] ICR39 [R,R/W]
0000 0464+ B,H,W B,H,W B,H,W B,H,W
--11111 ---11111 --11111 --11111
ICR40 [R,R/W] ICR41 [R,R/W] ICR42 [R,R/W] ICR43 [R,R/W]
0000 0468+ B,H,W B,H,W B,H,W B,HW
---11111 ---11111 ---11111 ---11111
ICR44 [R,R/W] ICR45 [R,R/W] ICR46 [R,R/W] ICR47 [R,R/W]
0000 046CH B,H.W B,H.W B,H.W B,H.W
---11111 ---11111 ---11111 ---11111
0000 0470x
to Reserved
0000 047CH
0000 04804| RETRR RIS AW BH,W BH,W BH,W Power
000----0 0000--11 00000000 consumption
0000 0484+ control
(Continued)
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+0 +1 +2 +3
DIVRO [R/W] B,H | DIVR1[R/W]B,H | DIVR2 [R/W]B o
0000 0488H 000 _____ 0001____ 0011____ - CIOCk d|V|S|On
control
0000 048CH —
IORR1 [R/W] IORR2 [R/W] IORR3 [R/W]
0000 0490w IORR%E)%%E’H’W B,HW B,H.W B,HW Peripheral
-0000000 -0000000 -0000000 DMA
IORR5 [R/W] IORRG6 [R/W] IORR7 [R/W] transmission
0000 0494+ 'ORR_‘:)([)%%(?'H’W B,H,W B,H,W B,H,W request control
-0000000 -0000000 -0000000
0000 0498+
to — Reserved
0000 049CH
0000 040, | PFRO[RMWIBH | PFRL[RW]BH | PFR2[R/W]BH | PFR3[R/W]BH
: 00000000 00000000 00000000 00000000
0000 04A4, | PFR4IRWIBH | PFR5[R/W]BH | PFR6[RW]BH | PFR7[R/W]BH
: 00000000 00000000 00-00-0- 00000000
PFR8 [R/W] B PFRA [R/W] B _
0000 04A8x 00000000 — 00-00000 - Port fL_”‘tC“O”
register
PFRC [R/W]B,H | PFRD[R/W]B,H | PFRE [R/W]B
0000 04ACH 0000-0-0 -0-0-0-0 0-0--0-0 T
PFRG [R/W] B,H | PFRH[R/W]B,H | PFRI[R/W]B o
0000 0480~ -000-000 00-0-0-0 0000-0-0
0000 04B4H —
0000 04B8, | EPFRO[RMW]BH | EPFRL[R/W] B,H | EPFR2 [R/W] B,H | EPFR3 [R/W] B,H
: --000000 --000000 --000000 --000000
0000 04BCy | EPFRA[RMW]B,H | EPFRS [R/W] B,H | EPFR6 [R/W] B,H | EPFR7 [R/W] B,H
. 00000000 00000000 00000000 ---00000
0000 04C0,, | EPFR8 [RW]B,H | EPFRO [R/W] B,H |EPFR10 [R/W] B,H|EPFR11 [R/W] B,H
. ---00000 ---00000 ---00000 ---00000
0000 04C4, | EPFR12 [R/W] B,H |[EPFR13 [R/W] B,H|EPFR14 [R/W] B,H|EPFR15 [R/W] B,H
H ---00000 ---00000 ---00000 ---00000
0000 04C8,, | EPFR16 [R/W] B,H |EPFR17 [R/W] B,H|EPFR18 [R/W] B,H|EPFR19 [R/W] B,H| Extended port
. ---00000 ---00000 00000000 -0000001 function
0000 04cCy | EPFR20 [RIW] B,H [EPFR21 [R/W] B,H|EPFR22 [R/W] B,H|EPFR23 [R/W] B,H register
. --000000 --000000 --000000 --000000
0000 04D0, | EPFR24 [R/W] B.H |EPFR25 [R/W] B,H|EPFR26 [R/W] B,H|EPFR27 [R/W] B,H
. --000000 --000000 --000000 --000000
0000 04D4., | EPFR28 [RIW] B,H |EPFR29 [R/W] B,H|EPFR30 [R/IW] B,H|EPFR31 [R/W] B,H
: 00000000 00000000 ----0000 -0000000
EPFR32 [R/W] B,H |EPFR33 [R/W] B,H| EPFR34 [R/W] B
0000 04D8x 00000000 --000000 -0000000 _
0000 04DCH _
(Continued)
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0000 04EO0w
to — Reserved
0000 04ECH
ICSELO[R/W] ICSEL1[R/W] ICSEL2[R/W] ICSEL3[R/W]
0000 04F0x B,H,W B,H,W B,H,W B,H,W
----- 000 -----000 -----000 -----000
ICSEL4[R/W] ICSELS5[R/W] ICSEL6[R/W] ICSEL7[R/W]
0000 04F4x B,H,W B,H,W B,H,W B,H,W
------ 00 -----000 00 —--=--00 DMA start
request clear
ICSELS[R/W] ICSEL9[R/W] ICSEL10[R/W] ICSEL11[RW] | select function
0000 04F8x B,H,W B,H,W B,H,W B,H,W
------ 00 -----000 ----0000 ----0000
ICSEL12[R/W] B,H ICSELI3[R/W] ICSEL14[R/W] B
0000 04FCh B,H _
--0000 | T | e 00
----- 0-0
0000 0500+
to — Reserved
0000 050CH
CSELR [R/W] CMONR [R] MTMCR [R/W] STMCR [R/W]
0000 0510k B,H,W B,H,W B,H,W B,H,W Clock
001---00 001---00 00001111 0000-111 generation/
PLLCR [R/W] B,H CSTBR [R/W] B Main timer/
’ _ Sub timer
0000 0514 --000000 11110000 -0000000
WCRD [R] B,H | WCRL [R/W] B,H | WCCR [R,R/W] B
0000 0518w --000000 --000000 00--0000 — Clock counter
0000 051Cw
to — Reserved
0000 05FCHx
ASRO [R/W] W
0000 0600x 00000000 00000000 ------- 1111-001
ASR1 [RIW] W
0000 0604+ XXXXXKXX XXXXXKKXK ==mmmmem XXXX-XXO0
ASR2 [R/IW] W
0000 0608 XXXXXXKX XXXXXKXKX =mmmmmee XXXX-XXO0 External bus I/F
ASR3 [RIW] W
0000 060CH XXXXXKXX XXXXXKXKX =mmmmmem XXXX-XXO0
0000 0610+
to —
0000 063Cx

(Continued)
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ACRO[R/W] W
0000 0640w 00--00-0
ACRI[R/W] W
0000 06444 XX--XX-X
ACR2[R/W] W
0000 0648+ XX--XX-X
ACR3[R/W] W
0000 064CH XX XXX
0000 0650
to T
0000 067C
AWRO [R/W] W
0000 0680+ ----1111 00000000 11110000 00000-0-
AWR1 [R/W] W
0000 0684+ A2 XXX XXX XXXXXXXK XXXXX-X- External bus
AWR?2 [R/W] W F
0000 0688+ —=XXXX XXXXKXKXXX XXXXKKXXX XXXXK-X-
AWR3 [R/W] W
0000 068CH A= XXXX XXXXXKXK XXXXKKXXX XXXXK-X-
0000 0690
to T
0000 06BCH
DMARO [R/W] W
0000 06COx ----0000
DMARL [R/W] W
0000 06C4 ----0000
DMAR2 [R/W] W
0000 06C8H ----0000
DMAR3 [R/W] W
0000 06CCn ----0000
0000 06DO
to _ Reserved
0000 06FCh
0000 0700
© _ Reserved
0000 OBFCH
(Continued)
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DCCRO [RIW] W
0000 0COO0H 0----000 --00--00 00000000 0-000000
DCSRO [R, R/W] H DTCRO [R/W] H
0000 0C04 O o 000 00000000 00000000
DSARO [RIW] W
0000 0CO8x XXXXXXXKX XXXXXXXK XXXXXXKXKX XXXXXXXX
DDARO [R/W] W
0000 0COCH XXXXXXKK XXXXXXKK KHXXXXXXKX XXXXKXXX
DCCR1 [RIW] W
0000 0C10x 0----000 --00--00 00000000 0-000000
DCSR1 [R, R/W] H DTCRL [RIW] H
0000 0C14 i 000 00000000 00000000
DSARL [RIW] W
0000 0C18w XXXXHXHXKK XXXXXXKK KXXXXXXKX XXXKKXXXX
DDARL [R/W] W
0000 0C1CH XXHXXXXKK XXKKXXKK XXXKXXXK XXXKXXXX
DCCR2 [RIW] W
0000 0C20 0----000 --00--00 00000000 0-000000
DCSR2 [R, R/W] H DTCR2 [R/W] H
0000 0C24+ o I 000 00000000 00000000
DSAR2 [RIW] W oHAC
0000 0C28+ XXXRXXKXX XXXXXXXK XXXKXKKKK XXXXXXXX
DDAR2 [R/W] W
0000 0C2Cw XXXXXHXKK XXXXXXHK XXXXXXXX XXXXKKKX
DCCR3 [RIW] W
0000 0C30x 0----000 --00--00 00000000 0-000000
DCSR3 [R, R/W] H DTCR3 [R/W] H
0000 0C34k O o 000 00000000 00000000
DSARS3 [RIW] W
0000 0C38w XXXXXXXKX XXXXXXXKX XXXHXXXKX XXXXXXXX
DDAR3 [R/W] W
0000 0C3C XXXXXHXKK XXXXXXHXK XXXXXXXKX XXXXKXXXX
DCCR4 [RIW] W
0000 0CA40x 0----000 --00--00 00000000 0-000000
DCSR4 [R, R/W] H DTCR4 [RIW] H
0000 0C44H O o 000 00000000 00000000
DSAR4 [RIW] W
0000 0C48H XXXXXKKXX XXXXXXXK KXXXXXXX XXKKKXKX
DDAR4 [R/W] W
0000 0CA4CH XXXKXXXX XXXXXXKK XXXXKKKXX XXXKXXXX
(Continued)
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DCCRS5 [R/W] W
0000 0CS50x 0----000 --00--00 00000000 0-000000
DCSR5 [R, RIW] H DTCRS [R/W] H
0000 0C54+ o 000 00000000 00000000
DSARS5 [R/W] W
0000 0C58H XXXXXKKX XXXXXXXK KXXXXXXX XXKKKKXKX
DDARS [RIW] W
0000 0C5CH XXXXXXXX XXXXXXXX XXXXXXXK XXXXXXXX
DCCR6 [R/W] W
0000 0C60x 0----000 --00--00 00000000 0-000000
DCSR6 [R, RIW] H DTCR6 [R/W] H
0000 0C64+ o I 000 00000000 00000000
DSARS [R/W] W
0000 0C68H XXXREKXK XXXXXXXK XXXKXKKXKK XXXXXXXX
DDARS [RIW] W
0000 0C6C XXXXXXXX XXXXXXXK KXKXXXXKX XXXXXXXX DMAC
DCCR?7 [RIW] W
0000 0C70x 0----000 --00--00 00000000 0-000000
DCSR7 [R, R/W] H DTCR7 [R/W] H
0000 0C74+ o I 000 00000000 00000000
DSAR7 [R/W] W
0000 0C 78w XXXXXXXX XXXXXXKXK XXXXXKKX XXXKXXXX
DDAR?Y [RIW] W
0000 0C7C XXXXXXXX XXXXXXXX XXXXXXXK XXXXXXXX
0000 0C80x
to -
0000 ODFOH
DILVR [R,R/W] B
0000 ODF 4k — 11111
0000 ODF8H PMACR RIWI W
0 0
0000 ODFCh
o _ Reserved
0000 OF3CH
(Continued)
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BT4TMR[R]H BT4TMCR[R/W] B,H
0000 OFA40x 00000000 00000000 -0000000 00000000
BT4STC[R/W]B
0000 OF44 — —
" 0000-000 Base timer ch.4
0000 OE48 BT4PCSR/BT4PRLL[R/W]H BT4PDUT/BT4PRLH/BTADTBF[R/W]H
. XXX XXXX XXXXXXXX XAXXXX XXX XXX XXXXX
0000 OF4CH
BTSTMR[R]H BTSTMCR[R/W] B,H
0000 OF50w 00000000 00000000 -0000000 00000000
BT5STC[R/W]B
0000 OF54 — —
" 0000-000 Base timer ch.5
0000 OE58 BT5PCSR/BT5PRLL[R/W]H BT5PDUT/BT5PRLH/BTSDTBF[R/W]H
. XXX XX XXX XXXXXXXX XXX XXXXX XXXXXXXX
0000 OF5CH
BT6TMR[R]H BT6TMCR[R/W] B,H
0000 OF60x 00000000 00000000 -0000000 00000000
BT6STC[R/W]B
0000 OF64 — —
" 0000-000 Base timer ch.6
0000 OE68 BT6PCSR/BT6PRLL[R/W]H BT6PDUT/BT6PRLH/BT6DTBF[R/W]H
. XXX XXXXX XXXXXXXX XXX XXXXX XXX XXXXX
0000 OF6CH
BT7TMR[R]H BT7TMCR[R/W] B,H
0000 OF 70w 00000000 00000000 -0000000 00000000
BT7STC[R/W]B
0000 OF74+ — 0000-000 — .
Base timer ch.7
0000 OE78 BT7PCSR/BT7PRLL[R/W]H BT7PDUT/BT7PRLH/BT7DTBF[R/W]H
. XXX XXXXX XXXXXXXX AAXXXX XXX XXXXXXXX
BTSEL4567 [R/W]B
0000 OF7CH 00000000 —
BT8TMR[R]H BT8TMCR[R/W] B,H
0000 OF80x 00000000 00000000 -0000000 00000000
BT8STC[R/W]B
0000 OF84 — —
" 0000-000 Base timer ch.8
0000 OES8 BT8PCSR/BT8PRLL[R/W]H BT8PDUT/BT8PRLH/BT8DTBF[R/W]H
. XXX XXXXX XXXXXXXX XXX XXXXX XXXXXXXX
0000 OF8CH
(Continued)
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BTOTMRIR]H BT9TMCR[R/W] B,H
0000 OF90w 00000000 00000000 -0000000 00000000
BT9STC[R/W|B
0000 OF94+ — —
0000-000 Base timer ch.9
4000 OF9 BT9PCSR/BTOPRLL[R/W]H BT9PDUT/BT9PRLH/BTODTBF[R/W]H
" XXXXXXXK XXXXXXXX XXX XXXXXXXX
0000 OF9CH —
BTATMR[R]H BTATMCR[R/W] B,H
0000 OFAD- 00000000 00000000 -0000000 00000000
BTASTC[R/W|B
0000 OF A4« — —
0000-000 Base timer
ch.10
BTAPCSRIBTAPRLLIRMIH BTAPDUT/BTAPRLH/BTADTBF
0000 OFA8x XHXXXXXXK XXXHXXXKXK [RAWIH
XXXXXXK XXXXXXXX
0000 OFACH —
BTBTMR[R]H BTBTMCRI[R/W] B,H
0000 OFBO: 00000000 00000000 -0000000 00000000
BTBSTC[R/W|B
0000 OFB4« — 0000000 — _
BTBPDUT/BTBPRLH/BTBDTBF Base fimer
BTBPCSR/BTBPRLL[R/W]H U ch.11
0000 OFBB8« XXXXXXXKX XXXXXXXX [RAWIH
XXXXXXXKX XXXXXXXX
BTSEL89AB[R/W|B
0000 OFBCH 10000000 —
BTCTMRIR]H BTCTMCR[R/W] B,H
0000 OFCOx 00000000 00000000 -0000000 00000000
BTCSTC[R/W|B
0000 OFC4n — —
0000-000 Base timer
ch.12
BTOPCSRIBTCPRLLIRMIH BTCPDUT/BTCPRLH/BTCDTBF
0000 OFC8x XHXXXXKXXK XXXXXXKXXK [RIVIH
XXX XXXXXKXX
0000 OFCCh —
BTDTMRIRIH BTDTMCR[R/W] B,H
0000 OFDOx 00000000 00000000 -0000000 00000000
BTDSTC[R/W|B
0000 OFD4x — —
0000-000 Base timer
ch.13
B TDPCSRIBTOPRLLIRMIH BTDPDUT/BTDPRLH/BTDDTBF
0000 OFD8x XHXXXXKXXK XXXHXXXKXXK [RAWIH
XXX XXXXXXXX
0000 OFDCH —
(Continued)
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(Continued)
Register
Address Block
+0 ‘ +1 +2 | +3
BTETMR[R]H BTETMCR[R/W] B,H
0000 OFEOx 00000000 00000000 -0000000 00000000
BTESTC[R/W]B
0000 OFE4H — —
0000-000 Base timer
ch.14
BTEPCSR/BTEPRLL[R/W]H BTEPDUT/BTEPRLH/BTEDTBF
0000 OFE8H ) 9,9.9.9.9.90.9.9.9.9.0.9.90.9.0.¢ [R/WIH
) 9,9.9.9.9.90.9.9.9.9.0.9.9.9.0.¢
0000 OFECH
BTFTMR[R]H BTFTMCR[R/W] B,H
0000 OFFOx 00000000 00000000 -0000000 00000000
BTFSTC[R/W]B
0000 OFF4H — 0000-000 —
Base timer
BTFPCSR/BTFPRLL[R/WIH BTFPDUT/BTFPRLH/BTFDTBF b 15
0000 OFF8H XXXXXXXX XXXXXXXX [RIW]H cn
XXXXX XXX XXXXXXXX
0000 OFFCH BTSELC[E:EF R _ BTSSSR [W] H
00000000 ) 9.9.9.9.0.9.90.9.9.9.9.9.9.0.9.
0000 1000H
to Reserved
0000 FFFCH

*1 : Byte access is available only when accessing the lower 8 bits within 9 bits.

*2 : The register of I1°C can not be read immediate after reset.

*3 : Value just after reset by INIT pin.
Do not access the reserved areas.

74
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B VECTOR TABLE
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S

Interrupt number | nterrupt
Interrupt source (Peripheral resource) ] Hexa- Ievels_etting Offset TAglgrgZ?a?Jflt
Decimal decimal register

Reset 0 00 — 3FCh | 0O00F FFFCH
System reserved 1 01 — 3F81 | O0OOF FFF8H
System reserved 2 02 — 3F4n | 000F FFF4u
System reserved 3 03 — 3F0n | O00F FFFOH
System reserved 4 04 — 3ECH | 000F FFECH
System reserved 5 05 — 3E84 | O00F FFES8H
System reserved 6 06 — 3E4+ | OOOF FFE4H
System reserved 7 07 — 3EO+ | OOOF FFEOH
System reserved 8 08 — 3DCwx | 000F FFDCH
INTE instruction 9 09 — 3D8+ | 000F FFD8H
System reserved 10 OA — 3D4+ | 000F FFD4+
System reserved 11 0B — 3DO0+ | 000F FFDO+
Step trace trap 12 oC — 3CCx | 000F FFCCH
System reserved 13 0D — 3C81 | 000F FFC8H
Undefined instruction exception 14 OE — 3C4n | O00F FFC4n

— 15 OF 15(Fn) fixed | 3COx | OOOF FFCOH
External interrupt request ch.0 to ch.7 16 10 ICROO 3BCx | O00F FFBCH
External interrupt request ch.8 to ch.15 17 11 ICRO1 3B8x | 000F FFB8H
External interrupt request ch.16 to ch.23 18 12 ICRO2 3B4u | O00F FFB4n
External interrupt request ch.24 to ch.31 19 13 ICRO3 3BO+ | O00F FFBOx
16-bit reload timer ch.0 to ch.2 20 14 ICRO4 3ACH | O00F FFACH
Reception interrupt request of UART/CSIO ch.0 21 15 ICRO5 3A8+ | O00F FFA8H
Transmission interrupt request of UART/CSIO ch.0
Transmission bus idle interrupt request of UART/CSIO 22 16 ICRO6 3A4+ | O00F FFA4H
ch.0
Reception interrupt request of UART/CSIO/ I12C ch.1 23 17 ICRO7 3A0+ | O0O0OF FFAOH
Transmission interrupt request of UART/CSIO/ I2C ch.1
Transmission bus idle interrupt request of UART/CSIO 24 18 ICRO8 39CwH | O00F FF9CH
ch.1
Status interrupt request of I2C ch.1 25 19 ICR0O9 398+ | O00F FF98H
Reception interrupt request of UART/CSIO/I?C ch.2 26 1A ICR10 3941 | O00F FF94+
Transmission interrupt request of UART/CSIO/I?C ch.2
Transmission bus idle interrupt request of UART/CSIO 27 1B ICR11 3901 | OOOF FF90H
ch.2

(Continued)
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Interrupt number

O
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Interrupt
Interrupt source (Peripheral resource) ] Hexa- | levelsetting | Offset .ﬁggrngazjt
Decimal | . cina | register
Status interrupt request of I12C ch.2 28 1C ICR12 38CH | 000F FF8CH
Reception interrupt request of UART/CSIO/I2C ch.3 29 1D ICR13 3884 | O00OF FF88H
Transmission interrupt request of UART/CSIO/I?C
ch.3 Transmission bus idle interrupt request of UART/ 30 1E ICR14 384+ | O0OF FF84+
CSIO ch.3 Status interrupt request of 12C ch.3
Reception interrupt request of UART/CSIO/I?C ch.4 31 1F ICR15 380+ | OOOF FF80~
Transmission interrupt request of UART/CSIO/I?C
ch.4 Transmission bus idle interrupt request of UART/ 32 20 ICR16 37Ch | 000F FF7CH
CSIO ch.4 Status interrupt request of I12C ch.4
Reception interrupt request of UART/CSIO/I?C ch.5 33 21 ICR17 378+ | O00F FF78w
Transmission interrupt request of UART/CSIO/I?C
ch.5 Transmission bus idle interrupt request of UART/ 34 22 ICR18 3744 | O00F FF74+
CSIO ch.5 Status interrupt request of I12C ch.5
Reception interrupt request of UART/CSIO/ I12C ch.6 35 23 ICR19 370n | O00OF FF70w
Transmission interrupt request of UART/CSIO/I?C
ch.6 Transmission bus idle interrupt request of UART/ 36 24 ICR20 36CH | 000F FF6CH
CSIO ch.6 Status interrupt request of I1°C ch.6
Reception interrupt request of UART/CSIO/I?C ch.7
32-bit input capture ch.4 to ch.7 37 25 ICR21 368+ | OOOF FF68:
Transmission interrupt request of UART/CSIO/I?C
ch.7 Transmission bus idle interrupt request of UART/
CSIO ch.7 Status interrupt request of I12C ch.7 38 26 ICR22 364n | 000F FF64x
32-bit output compare ch.4 to ch.7
Reception interrupt request of UART/CSIO/I2C ch.8 to
ch.11 Transmission interrupt request of UART/CSIO/
I2C ch.8 to ch.11 Transmission bus idle interrupt
request of UART/CSIO ch.8 to ch.11 Transmission 39 27 ICR23 360x | 000F FF60-
FIFO interrupt request UART/CSIO/I?C ch.8 to ch.11
Status interrupt request of I°C ch.8 to ch.11
16-bit up/down counter ch.0 to ch.3 40 28 ICR24 35CH | O0O0OF FF5CH
Main timer/Sub timer/Watch counter 41 29 ICR25 358+ | O00OF FF58+
Unit 0 of 10-bit A/D converter
e Scan conversion interrupt request
* Priority conversion interrupt request 42 2A ICR26 3541 | O00F FF54+
¢ FIFO overrun interrupt request
« Conversion result compare interrupt request
32-bit free run timer ch.0, ch.1 43 2B ICR27 3504 | OOOF FF50+
32-bit input capture ch.0 to ch.3 44 2C ICR28 34Cn | 000F FFACH
32-bit output compare ch.0 to ch.3 45 2D ICR29 348+ | O00F FF48+
(Continued)
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(Continued)
Interrupt number
. P Interrupt Address of
Interrupt source (Peripheral resource) ] Hexa- | levelsetting | Offset TBR default
DeC|ma.| decimal register

Base timer ch.0 46 2E ICR30 34441 | O00F FF44y
Base timer ch.1 47 2F ICR31 340+ | OOOF FF40+
Base timer ch.2 48 30 ICR32 33Cn | O00F FF3CH
Base timer ch.3 49 31 ICR33 3381 | O0OOF FF38+
Base timer ch.4, ch.5 50 32 ICR34 3341 | O00F FF34+
Base timer ch.6, ch.7 51 33 ICR35 3304 | OOOF FF30H
Base timer ch.8, ch.9 52 34 ICR36 32Cn | O00F FF2CH
Base timer ch.10, ch.11 53 35 ICR37 3281 | O0OF FF28H
Base timer ch.12 54 36 ICR38 3244 | O00F FF24+
Base timer ch.13 55 37 ICR39 3201 | O0OF FF20H
Base timer ch.14, ch.15 56 38 ICR40 31Cn | O0OF FF1CH
DMA controller (DMAC) ch.0 57 39 ICR41 318+ | O00F FF18w
DMA controller (DMAC) ch.1 58 3A ICR42 3141 | O0OF FF14+
DMA controller (DMAC) ch.2 59 3B ICR43 310+ | OOOF FF10#
DMA controller (DMAC) ch.3 60 3C ICR44 30Cn | O00OF FFOCH
DMA controller (DMAC) ch.4 to ch.7 61 3D ICR45 308+ | OOOF FFO8H
Unit 1 of 10-bit A/D converter

e Scan conversion interrupt request

 Priority conversion interrupt request 62 3E ICR46 304+ | O00OF FFO4+

* FIFO overrun interrupt request

< Conversion result compare interrupt request
Delay interrupt 63 3F ICR47 300+ | OOOF FFOO~
System reserved (Used by REALOS) 64 40 — 2FCx |000F FEFCH
System reserved (Used by REALOS) 65 41 — 2F81 | 000F FEF8H

66 42 2F4n | 000F FEF4+
Used by INT instruction to to — to to
255 FF 000+ | O0OOF FCOO~
Jes)
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B PIN STATUS IN EACH CPU STATE

The terms used for pin status have the following meanings.

e When INIT = “L"
This is the period when the INIT pin is the “L” level.

* When INIT =*H"

The status immediately after the INIT pin changes from the “L” level to the “H” level.

* SLVL1
This bit is a standby level setting bit in the standby mode control register (STBCR).

* Input enabled

Indicates that the input function can be used.

* Input disabled

Indicates that the input function cannot be used.

 Output Hi-Z

Indicates that the output drive transistor is disabled and the pin is put in the Hi-Z state.

« Maintain previous state

Maintains the state that was being output immediately prior to entering the current mode.
If a built-in peripheral function is operating, the output follows the peripheral function.
If the pin is being used as a port, that output is maintained.

* Internal input fixed at “0”

The input gate connected to the pin is disconnected from the external input and internally connected to “0”".
* Input enabled when interrupt function selected and enabled

Inputs are allowed only when the pin is configured as an external interrupt request input pin and the external
interrupt request is enabled.
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e List of pin status
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S

Pin ] During initialization Standby Mode
Function Sleep Mode
name INIT =“L" |INIT =“H" SLVL1 =0 | SLvL1 =1
—— — Input Input
INIT INIT T T enabled enabled
Hi-Z Hi-Z
Input Input or or
X0 X0 enabled enabled Input Input
enabled enabled
“H” output | “H’output
Input Input or or
X1 X1 enabled enabled Input Input
enabled enabled
___XOA Input enabled Hi-Z Hi-Z
XOA (When INIT input, see PK1. Input Input P or or
When port selected, disabled disabled Input Input
input disabled) enabled enabled
X1A “H’output “H’output
1A (When INIT input, see PKO. Input Input or or
When port selected, disabled disabled Input Input
input disabled) enabled enabled
Input Input
MDO MDO enabled enabled Input Input
Input Input enabled enabled
MD1 MD1 enabled enabled
P0OO P0O0/DO0/TIOAO/SOUTO_1/INO
PO1 P01/D01/TIOBO/SINO_1/IN1
P02 P02/D02/TIOA1/SCKO_1/IN2 Output
Output o L 7/
P03 P03/DO3/TIOB1/IN3 _ Hi-z/ Maintain Maintain Hi-Z
Output Hi-Z Inout previous previous Internal
P04 P04/D04/TIOA2/SOUT1/IN4 p state state input
enabled . .
P05 P05/D05/TIOB2/SIN1/IN5 fixed at “0
P06 P06/D06/TIOA3/SCK1/IN6
PO7 P0O7/D0O7/TIOB3/IN7
(Continued)
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Pin _ During initialization Standby Mode
Function — — Sleep Mode
name INIT="L" [|INIT =“H" SLVL1 =0(|SLVL1 =1
P10 |P10/D08/TIOA4/SOUT2/AINO/INTO Output
P11 P11/D09/TIOB4/SIN2/BINO/INT1 Inl;'(le-rigl
P12 | P12/D10/TIOA5/SCK2/ZINO/INT2 input fixed
P13 P13/D11/TIOB5/INT3 at“0”
P14 |P14/D12/TIOA6/SOUT3/AIN1/INT4 Output Hi-Z/ | Maintain Maintain Input
Output Hi-Z Input previous previous
P15 P15/D13/TIOB6/SIN3/BIN1/INT5 enabled state state e\r,lva;]tgﬁd
P16 P16/D14/TIOA7/SCK3/ZIN1/INT6 .
interrupt
function
P17 P17/D15/TIOB7/INT7 Sef:(;ed
enabled
P20 P20/A00/TIOA8/SOUT4/AIN2
P21 P21/A01/TIOB8/SIN4/BIN2
P22 P22/A02/TIOA9/SCK4/ZIN2
P23 P23/A03/TIOB9 , o o Output
Output Hi-Z/ | Maintain Maintain Hi-z/
P24 P24/A04/TIOAL0/SOUTS/AINS/ Output Hi-Z Input previous previous Internal
ouTo enabled state state input fixed
P25 P25/A05/TIOB10/SIN5/BIN3/OUT1 at “0”
P26 P26/A06/TIOA11/SCK5/ZIN3/
ouT2
P27 P27/A07/TIOB11/OUT3
P30 P30/A08/TIOA12/SOUT6/INTS Output
P31 P31/A09/TIOB12/SING/INT9 Hi-2/
Internal
P32 P32/A10/TIOA13/SCK6/INT10 input fixed
P33 P33/A11/TIOB13/INT11 at"0”
P34/A12/TIOA14/SOUT7/0OUT4/ Output Hi-Z/|  Maintain | Maintain
P34 . . . Input
INT12 Output Hi-Z Input previous previous enabled
o35 | P35/AL3ITIOB14/SINTIOUTS! enabled state state when
INT13 interrupt
P36/A14/TIOA15/SCK7/0OUT6/ function
P36 INT14 selected
and
P37 P37/A15/TIOB15/OQUT7/INT15 enabled
(Continued)
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Pin _ During initialization Standby Mode
Function — — Sleep Mode
name INIT=“L" |INIT ="“H" SLVL1 =0|SLVL1 =1
P40 P40/A16/SOUT8
P41 P41/A17/SIN8
P42 P42/A18/SCK8 Output
P43 P43/A19 _ Output Hi-z/ Main_tain Maintain Hi-z/
Output Hi-Z Input previous previous Internal
P44 P44/A20/SOUT9 enabled state state input fixed
P45 P45/A21/SIN9 at “0”
P46 P46/A22/SCK9
P47 P47/A23
P50 P50/CS0/SOUT10/AINO_1 Output
P51 P51/CS1/SIN10/BINO_1 Hi-Z/
— Internal
P52 P52/CS2/SCK10/ZINO_1 '”p;tf(')’f,ed
Output
Hi-z/
Internal
input fixed
at “0”
P53 P53/CS3/FRCKL/INT2L_2 . . | Input
— Output Hi-Z/| Maintain Maintain | enabled
Output Hi-Z Input previous previous when
enabled state state interrupt
function
selected
and
enabled
P54 P54/AS/SOUT11/AIN1_1
Output
PS5 | PSS/RD/SIN11/BINL_1/ADTRGO Hi-z/
- Internal
input fixed
P56 P56/WRO0/SCK11/ZIN1_1/FRCKO at “0”
P57 P57/WR1
(Continued)
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Pin ) During initialization Standby Mode
Function — — Sleep Mode
name INIT="“L" [INIT =“H" SLVL1 =0|SLVL1 =1

P60 P60/RDY/AIN2_1 Output

P61 P61/SYSCLK/BINZ 1 Hi-Z/
— Internal

P62 P62/DREQO/ZIN2. 1 'np;t“fgﬁed
Output
Hi-z/
Internal
input fixed
at “0”

Input
enabled
when
interrupt
function
selected
and
enabled

P63 P63/DACKO/FRCK1_1/INT22_2

Output Hi-Z/| Maintain Maintain
P64 P64/DEOPO/AIN3_1 Output Hi-Z Input previous previous

enabled state state Output
Hi-z/

P65 P65/DREQ1/BIN3_1/ADTRGO_1 Internal
input fixed
at HOH

P66 P66/DACK1/ZIN3_1/FRCKO_1

Output
Hi-z/
Internal
input fixed
at “0”

Input
enabled
when
interrupt
function
selected
and
enabled

P67 P67/DEOP1/INT23_2

(Continued)
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Pin _ During initialization Standby Mode
Function — —— Sleep Mode
name INIT=“L" |INIT =*“H" SLVL1 =0 | SLVL1 =1
P70 P70/ANO/OUTO_1/INT16 Output
P71 P71/AN1/OUT1_1/INT17 Hi-z/
P72 | P72/AN2/TMO0O/OUT2_1/INT18 _Internal
input fixed
P73 |P73/AN3/TMO1/OUT3_1/INT19 at “0”
P74 | P74/AN4/TMO2/OUT4_1/INT20 Output Hi-Z/ | Maintain Maintain
’ ; ; / Output Hi-Z Input previous previous Input
P75 P75/ANS/SOUTO/TMIO disabled state state enabled
OUT5_1/INT21
— when
p7g | P76/ANB/SINO/TMIL/OUTE_1/ interrupt
INT22 function
P77/AN7/SCKO/TMI2/OUT7_1/ selected and
P77 INT23 enabled
P80 P80/ANS/INO_1/INT24 Output
P81 P81/ANY/IN1_1/INT25 Hi-Z/
Internal
P82 P82/AN10/IN2_1/INT26 input fixed
P83 P83/AN11/IN3_1/INT27 at“0”
Output Hi-Z/| Maintain Maintain
P84 P84/AN12/IN4_1/INT28 Output Hi-Z Input previous previous Input
P85 P85/AN13/IN5_1/INT29 disabled state state enabled
P86 P86/AN14/IN6_1/INT30 _when
interrupt
function
P87 P87/AN15/IN7_1/INT31 selected and
enabled
P90 P90/DAO Output
P91 P91/DAL Output Hi-Z/ | Maintain Maintain Hi-z/
Output Hi-Z Input previous previous Internal
P92 P92/DA2 enabled state state input fixed
at HO”
PAO PAO/AN16/INT16_1 Output Hi-z/
PAl PAL/AN17/INT17 1 _Internal
input fixed
PA2 PA2/AN18/TMOO_1/INT18 1 at “0”
PA3 PA3/AN19/TMO1_1/INT19_1 Output Hi-Z/ | Maintain Maintain Inout
PA4 PA4/AN20/TMO2_1/INT20_1 | Output Hi-Z Input previous previous ena%bd
PA5 | PAS/AN21/TMIO_1/INT21_1 disabled state state when
PA6 | PAG/AN22/TMIL 1/INT22_1 Interrupt
function
PA7 | PA7/AN23/TMI2_1/INT23_1 selected and
enabled
(Continued)
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i During initialization Standby Mode
Pin Function — J — fﬂlegp Y
name INIT =“L" |INIT =“H" ode SLVL1 =0 | SLVL1 =1
PBO PBO/AN24/INT24 1 Output Hi-z/
PB1 PBL/AN25/INT25_1 _Internal
input fixed
PB2 PB2/AN26/INT26_1 at “0”
PB3 PB3/AN27/INT27_1
Output Hi-Z/| Maintain Maintain Input
PB4 PBA/AN28/INT28_1 Output Hi-Z Input previous previous enabled
PB5 PB5/AN29/INT29_1 disabled state state when
PB6 PB6/AN30/INT30_1 Interrupt
function
selected
PB7 PB7/AN31/INT31_ 1 and
enabled
PCO | PCO/TIOA12_1/SOUT6_1/INT8_ 1 Output Hi-Z/
PC1 PC1/TIOB12_1/SIN6_1/INT9 1 Internal
PC2 | PC2/TIOA13_1/SCK6_1/INT10_1 '”pa“tt‘f(')’,fed
PC3 PC3/TIOB13 1/INT11 1
PC4/TIOA14 1/SOUT7 1/ Output Hi-Z/| Maintain Maintain Input
PC4 OUT4 2/INT12 1 Output Hi-Z Input previous | previous enabled
r — ; 7 ; enabled state state when
pcg | PCSITIOB14_1/SIN7_1/OUTS_2 interrupt
INT13 1 function
PC6 PC6/TIOA15 1/SCK7_1/0UT6_2/ selected
INT14 1 and
PC7 | PC7/TIOB15_1/OUT7_2/INT15_1 enabled
PDO PD0O/SOUT8_1
PD1 PD1/SIN8_1
PD2 PD2/SCK8 1 .
PD3 PD3 Output Hi-Z/ | Maintain Maintain Output Hi-Z/
: . . Internal
PD4 PD4/SOUTY_1 OutputHi-z | Input | previous | previous | ;o
- enabled state state pat o
PD5 PD5/SIN9 1
PD6 PD6/SCK9_1
PD7 PD7
(Continued)
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Pin Function During initialization Sleep Standby Mode
name INIT =“L" |INIT =“H" Mode SLVL1 =0 | SLVL1 =1
PEO PEO/SOUT10_1/AINO_3
PE1 PE1/SIN10_1/BINO_3
PE2 PE2/SCK10 _1/ZINO_3 .
- - Output Hi-Z/
PE3 PE3/FRCK1_2 Output Hi-z/| Maintain | Maintain Internal
PE4 PE4/AIN1 3 Output Hi-Z Input previous | previous | input fixed
— enabled state state at“0”
PES PE5/SOUT11_1/BIN1_3/
ADTRGO_4
PE6 | PE6/SIN11_1/ZIN1_3/FRCKO 2
PE7 PE7/SCK11 1
PFO PFO/AIN2_3
PF1 PF1/BIN2_3
PF2 PF2/ZIN2_3 Output Hi-z/
PF3 PF3/FRCK1_3 - OUtpUt Hi-z/ Main_tain Main_tain Lllnrigrnall-
Output Hi-Z Input previous previous | . )
PF4 PF4/AIN3_3 enabled state state input fixed
at “0”
PF5 PF5/BIN3_3/ADTRGO_5
PF6 PF6/ZIN3_3/FRCKO_3
PF7 PF7
PGO/DREQ2/TIOA0_1/SOUTO_2/
PGO
INO_2
PG1/DACK2/TIOB0O_1/SINO_2/
PG1 - -
IN1_2
PG2/DEOP2/TIOA1_1/SCKO0_2/
PGz N22 Output Hi-Z/
— Output Hi-Z/| Maintain | Maintain l:pu II_
PG3 PG3/DREQ3/TIOB1_1/IN3_2 | Qutput Hi-Z Input previous | previous ingltﬁ:‘?id
PG4/DACK3/TIOA2_1/SOUT1_1/ enabled state state “y
PG4 at*o
IN4_2
PG5/DEOP3/TIOB2_1/SIN1_1/
PG5 - -
IN5_2
PG6 PG6/TIOA3_1/SCK1_1/IN6_2
PG7 PG7/TIOB3_1/IN7_2
(Continued)
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(Continued)
i During initialization Standby Mode
Pin Function — J — fﬂlegp Y
name INIT=“L" |INIT =“H" ode |SLvLl =0 | SLvLl=1
PHO PHO/TIOA4_1/SOUT2_1/AINO_2/
INTO_1
PH1/TIOB4_1/SIN2_1/BINO_2/ Output Hi-Z/
PH1 Internal
INT1_1 . )
— input fixed
PH2 PH2/TIOA5_1/SCK2_1/ZINO_2/ at “0”
INT2_1
PH3 PH3/TIOB5 1/INT3 1 Output Hi-Z/ | Maintain Maintain Input
— — Output Hi-Z Input previous previous enabled
PHA4 PH4/TIOA6_1/SOUT3_1/AIN1_2/ enabled state state when
INT4_1 interrupt
PH5 PH5/TIOB6_1/SIN3_1/BIN1_2/ function
INT5_1 selected
and
PH6/TIOA7_1/SCK3_1/ZIN1_2/
PH6 INT6_1 enabled
PH7 PH7/TIOB7_1/INT7_1
PIO PIO/TIOA8_1/SOUT4_1/AIN2_2
PI1 PI1/TIOB8_1/SIN4_1/BIN2_2
PI2 PI2/TIOA9_1/SCK4 _1/ZIN2_2
PI3 PI3/TIOB9_1 Outout Hiz/
. - - utput Hi-
g | PI4ITIOAL0_1/SOUT5_1/AIN3_2/ Output Hi-Z/| Maintain | Maintain mF:ema,
ouTo 2 Output Hi-Z Input previous previous | . )
— input fixed
enabled state state wm
PI5 PI5S/TIOB10_1/SIN5_1/BIN3_2/ at“o
OouT1 2
PI6 PI6/TIOA11_1/SCK5_1/ZIN3 2/
ouT2_2
PI7 PI7/TIOB11_1/0OUT3 2
PJO PJO . L . |Output Hi-z/
Output Hi-Z/ | Maintain Maintain Int |
PJ1 PJ1 Output Hi-Z Input previous previous | . n erpa
enabled state state input fixed
PJ2 PJ2 at“o”
PKO PKO Output Hi-z/
Internal Hi-Z!
PK1 PK1 inputfixed at | Maintain | Maintain Ol:;ptz:nall-
Output Hi-Z 0 previous previous input fixed
PK2 PK2/ADTRGO_2 Output Hi-Z/|  state state at“0"
Input
[o)
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) L Duringasynchronous | During synchronous
Pin Function During initialization write operation write operation
name — ——
INIT ="“L" INIT ="“H"
INIT INIT — — —
Input Input Input
X0 X0 enabled enabled enabled
Input Input Input
X1 X1 enabled enabled enabled
X0A
XOA (When INIT input, see PK1. Input Input Input
When port selected, disabled disabled disabled
input disabled)
X1A
1A (When INIT input, see PKO. Input Input Input
When port selected, disabled disabled disabled
input disabled)
Input Input Input
MDO MDO enabled enabled enabled
Input Input Input
MD1 MD1 enabled enabled enabled
P00 POO0/DOO/TIOA0/SOUTO_1/INO
PO1 P01/D01/TIOBO/SINO_1/IN1
P02 P02/D02/TIOA1/SCKO_1/IN2
P03 P03/D03/TIOB1/IN3 Output Hi-z/ Output Hi-Z/
Output Hi-Z Input Input
P04 P04/D04/TIOA2/SOUT1/IN4 enabled enabled
PO5 PO5/D05/TIOB2/SIN1/IN5S
P06 P06/D06/TIOA3/SCK1/IN6
PO7 PO7/D0O7/TIOB3/IN7
P10/D0O8/TIOA4/SOUT2/AINO/
P10
INTO
P11 P11/D09/TIOB4/SIN2/BINO/
INT1
P12 P12/D10/TIOA5/SCK2/ZINO/
INT2
P13 P13/D11/TIOB5/INT3 _ Output Hi-Z/ Output Hi-Z/
Output Hi-Z Input Input
P14 P14/D12/TIOA6/SOUT3/AIN1/ enabled enabled
INT4
P15 P15/D13/TIOB6/SIN3/BIN1/
INT5
P16 P16/D14/TIOA7/SCK3/ZIN1/
INT6
P17 P17/D15/TIOB7/INT7
(Continued)
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) S Duringasynchronous |Duringsynchronous
Pin Function During initialization write operation write operation
name S— S—
INIT =“L” INIT =“H"
P20 P20/A00/TIOA8/SOUT4/AIN2
P21 P21/A01/TIOB8/SIN4/BIN2
P22 P22/A02/TIOA9/SCK4/ZIN2
P23 P23/A03/TIOB9
P24/A04/TIOA10/SOUTS5/AIN3/ Output Hi-Z/ Output Hi-Z/
P24 ouTo Output Hi-Z Input Input
enabled enabled
po5 P25/A05/TIOB10/SIN5/BIN3/
OouT1
P26 P26/A06/TIOA11/SCK5/ZIN3/
ouT2
P27 P27/A07/TIOB11/OUT3
P30 P30/A08/TIOA12/SOUT6/INTS
P31 P31/A09/TIOB12/SING/INT9
P32 P32/A10/TIOA13/SCK6/INT10
P33 P33/A11/TIOB13/INT11
34 |PB4/AL2/TIOAL4/SOUT7/OUT4/ Output Hi-Z/ Output Hi-z/
P34 INT12 Output Hi-Z Input Input
enabled enabled
P35 P35/A13/TIOB14/SIN7/OUT5/
INT13
P36 P36/A14/TIOA15/SCK7/0UT6/
INT14
P37 P37/A15/TIOB15/OUT7/INT15
P40 P40/A16/SOUTS8
P41 P41/A17/SIN8S
P42 P42/A18/SCKS8
P43 P43/A19 Output Hi-z/ Output Hi-z/
Output Hi-Z Input Input
P44 P44/A20/SOUT9 enabled enabled
P45 P45/A21/SIN9
P46 P46/A22/SCK9
P47 P47/A23
(Continued)
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) L During asynchronous | During synchronous
Pin Function During initialization write operation write operation
name — —
INIT =*“L" INIT =“H"
P50 P50/CS0/SOUT10/AINO_1
P51 P51/CS1/SIN10/BINO_1
P52 P52/CS2/SCK10/ZINO_1
P53 P53/CS3/FRCK1/INT21_2
P54 P54/E/SOUT11/AIN1_1 Output Hi-z/ Output Hi-zZ/
L Output Hi-Z Input Input
P55 P55/RD/SIN11/BIN1_1/ enabled enabled
ADTRGO
P56 P56/WR0/SCK11/ZIN1_1/
FRCKO
P57 P57/WR1
P60 P60/RDY/AIN2_1
P61 P61/SYSCLK/BIN2_1
P62 P62/DREQO/ZIN2_1
P63 |P63/DACKO/FRCK1_1/INT22 2
P64 P64/DEOPO/AIN3_1 _ Output Hi-Z/ Output Hi-Z/
— Output Hi-Z Input Input
enabled enabled
P65 P65/DREQ1/BIN3_1/
ADTRGO_1
P66 P66/DACK1/ZIN3_1/FRCKO_1
P67 P67/DEOP1/INT23_2
P70 P70/ANO/OUTO_1/INT16
P71 P71/AN1/OUT1_1/INT17 Output Hi-z/ Output Hi-z/
P72 | P72/AN2/TMO0O/OUT2_1/INT18 Output Hi-Z Input Input
P73 | P73/AN3/TMOL/OUT3_1/INT19 disabled disabled
P74 P74/AN4/TMO2/0UT4_1/INT20
P75/AN5/SOUTO/TMIO/ Output Hi-z/
P75 OUT5_1/INT21 Input enabled Output Output
P76 P76/AN6/SINO/TMIL/OUT6_1/ Output Hi-z/ Output Hi-z/
INT22 i Input enabled Input enabled
Output Hi-Z - -
p77 | PT7IANTISCKO/TMI2/OUT7_1/ Output Hi-z/ Output Hi-Z/
INT23 Input disabled Input enabled
(Continued)
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) L During asynchronous | During synchronous
Pin Function During initialization write operation write operation
name — —
INIT =*“L" INIT =“H"
P80 P80/ANS/INO_1/INT24
P81 P81/AN9/IN1_1/INT25
P82 P82/AN10/IN2_1/INT26
P83 | P83/AN1L/IN3_L/INT27 , Output Hi-Z/ Output Hi-Z/
Output Hi-Z Input Input
P84 P84/AN12/IN4_1/INT28 disabled disabled
P85 P85/AN13/IN5_1/INT29
P86 P86/AN14/IN6_1/INT30
P87 P87/AN15/IN7_1/INT31
P90 P90/DAO Output Hi-z/ Output Hi-z/
P91 P91/DA1 Output Hi-Z Input Input
P92 P92/DA2 enabled enabled
PAO PAO/AN16/INT16_1
PAl PA1/AN17/INT17_1
PA2 |PA2/AN18/TMOO0O_1/INT18 1
PA3 |PA3/AN19/TMO1_1/INT19 1 , Output Hi-Z/ Output Hi-Z/
Output Hi-Z Input Input
PA4 |PA4/AN20/TMO2_1/INT20_1 disabled disabled
PA5 PA5/AN21/TMIO_1/INT21 1
PAG6 PAG/AN22/TMI1_1/INT22_1
PA7 PA7/AN23/TMI2_1/INT23 1
PBO PBO/AN24/INT24_1
PB1 PB1/AN25/INT25 1
PB2 PB2/AN26/INT26_1
PB3 PB3/AN27/INT27 1 Output Hi-z/ Output Hi-z/
— Output Hi-Z Input Input
PB4 PB4/AN28/INT28_1 disabled disabled
PB5 PB5/AN29/INT29 1
PB6 PB6/AN30/INT30_1
PB7 PB7/AN31/INT31 1
(Continued)
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_ L During asynchronous |During synchronous
Pin Function During initialization write operation write operation
name — —
INIT =*“L" INIT ="H"
PCO/TIOA12_1/SOUT6_1/
PCO INT8_1
PC1 |PC1/TIOB12_1/SIN6_1/INT9 1
PC2/TIOA13_1/SCK6_1/
PC2 INT10_1
PC3 PC3/TIOB13_1/INT11 1 ] ]
Output Hi-z/ Output Hi-z/
pCa PC4/TIOA14_1/SOUT7_1/ Output Hi-Z Input Input
OUT4_2/INT12_1 enabled enabled
PC5 PC5/TIOB14_1/SIN7_1/
OUT5_2/INT13_1
C6 PC6/TIOAL5_1/SCK7_1/
OUT6_2/INT14_1
PC7/TIOB15_1/0UT7_2/
PC7 INT15_1
PDO PDO/SOUT8_1
PD1 PD1/SIN8 1
PD2 PD2/SCK8 1
PD3 PD3 Output Hi-z/ Output Hi-z/
PD4 PD4/SOUT9_1 Output Hi-z nput Input
- enabled enabled
PD5 PD5/SIN9_1
PD6 PD6/SCK9_1
PD7 PD7
PEO PEO/SOUT10_1/AINO_3
PE1 PE1/SIN10_1/BINO_3
PE2 PE2/SCK10_1/ZINO_3
PE3 PE3/FRCK1_2 Output Hi-z/ Output Hi-Z/
PE4 PE4/AINL1 3 Output Hi-Z Input Input
— enabled enabled
PES PE5/SOUT11_1/BIN1_3/
ADTRGO_4
PE6 |PE6/SIN11_1/ZIN1_ 3/FRCKO_2
PE7 PE7/SCK11 1
(Continued)
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_ L During asynchronous | During synchronous
Pin Function During initialization write operation write operation
name — —
INIT =“L" INIT =“H"
PFO PFO/AIN2_3
PF1 PF1/BIN2_3
PF2 PF2/ZIN2_3
PE3 PE3/FRCK1 3 Output Hi-z/ Output Hi-z/
= Output Hi-Z Input Input
PF4 PFA4/AIN3_3 enabled enabled
PF5 PF5/BIN3_3/ADTRGO_5
PF6 PF6/ZIN3_3/FRCKO_3
PF7 PF7
PGO PGO/DREQ2/TIOAOQ_1/
SOUTO_2/INO_2
PG1/DACK2/TIOBO_1/SINO_2/
PG1 - -
IN1 2
PG2/DEOP2/TIOA1_1/SCKO_2/
PG2 IN2_2 -
- Output Hi-z/ Output Hi-zZ/
PG4 PG4/DACK3/TIOA2_1/ enabled enabled
SOUTL_1/IN4 2
PG5/DEOP3/TIOB2_1/SIN1_1/
PG5 - -
IN5_2
PG6 PG6/TIOA3_1/SCK1_1/IN6_2
PG7 PG7/TIOB3_1/IN7_2
PHO PHO/TIOA4_1/SOUT2_1/
AINO_2/INTO_1
PH1 PH1/TIOB4_1/SIN2_1/BINO_2/
INTL 1
prp |PH2ITIOA5_1/SCK2_1/ZINO_2/
INT2_1
PH3 PH3/TIOB5_1/INT3_1 Output Hi-Z/ Output Hi-Z/
— — Output Hi-Z Input Input
BHA PH4/TIOA6_1/SOUT3_1/ enabled enabled
AIN1_2/INT4 1
ppg | PH5/TIOB6_1/SIN3_1/BIN1_2/
INT5_1
PH6 PH6/TIOA7_1/SCK3_1/ZIN1_2/
INT6_1
PH7 PH7/TIOB7_1/INT7_1
(Continued)
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(Continued)
_ L Duringasynchronous | During synchronous
Pin Function During initialization write operation write operation
name — —
INIT ="L" INIT ="H"

PI0 | PIO/TIOA8_1/SOUT4_1/AIN2_2
PI1 PI1/TIOBS_1/SIN4_1/BIN2_2
PI2 | PI2/TIOA9_1/SCK4 1/ZIN2_2

P13 PI3/TIOB9_1
PI4/TIOA10_1/SOUT5_1/ Output Hi-Z/ Output Hi-Z/
Pl4 AIN3 2/0UTO 2 Output Hi-Z Input Input
— — enabled enabled
PI5 PI5/TIOB10_1/SIN5_1/BIN3_2/
OuUT1 2
pig | PIB/TIOALL_1/SCK5_1/ZIN3_2/
ouT2_2
P17 PI7/TIOB11_1/0OUT3 2
PJo PJo Output Hi-Z/ Output Hi-Z/
PJ1 PJ1 Output Hi-Z Input Input
PI2 PI2 enabled enabled
PKO PKO
PK1 PK1 Output Hi-Z/ Output Hi-Z/
Output Hi-Z Input Input
PK2 PK2/ADTRGO_2 enabled enabled
PK3 PK3/ADTRGO_3
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B ELECTRICAL CHARACTERISTICS
1. Absolute Maximum Ratings

Parameter Symbol - Rating Unit Remarks
Min Max

Power supply voltage*?, *? Vee Vss - 0.3 Vss +4.0 \%
Analog power supply voltage*!, *3 AVcc Vss - 0.3 Vss +4.0 \%
Analog reference voltage*?, *® AVRH Vss - 0.3 Vss +4.0 \Y,

Vss - 0.3 Vee+ 0.3 (£4.0) Y, *7
Input voltage*! Vi

Vss - 0.3 Vss + 6.0 \Y, 5V tolerant
Analog pin input voltage*! Via Vss —0.3 Vss +4.0 \%
Output voltage*! Vo Vss —0.3 Vce +0.3 \%
Maximum clamp current lcLamp -4 +4 mA |*8
Total maximum clamp current Z|lcLame| — 40 mA  |*8
“L” level maximum output current** lou — 10 mA
“L” level average output current*® loLav — 4 mA
oupatcumert — 100 | ma
“L” level total average output current*® ZloLav — 50 mA
“H” level maximum output current** low — -10 mA
“H” level average output current*s loHav — -4 mA
‘(‘:I:’r'rfr\]/tel total maximum output Slon L _ 100 mA
“H” level total average output current*s ZloHav — -50 mA
Power consumption Po — 500 mw
Operating temperature Ta -40 +85 °C
Storage temperature Tste -55 + 125 °C

*1 : The parameter is based on Vss = AVss = 0.0 V.

*2 : Vcc must not drop below Vss — 0.3 V.

*3 : Be careful not to exceed Vcc + 0.3 V, for example, when the power is turned on.

*4 : The maximum output current is the peak value for a single pin.

*5 : The average output is the average current for a single pin over a period of 100 ms.

*6 : The total average output current is the average current for all pins over a period of 100 ms.

*7 @ If the input current or the maximum input current are limited by some means with external components, the
lcLave rating supersedes the Vi rating.
(Continued)
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(Continued)

*8 : e Corresponding pins:P14 to P17,P20 to P27,P30 to P37,P40 to P47,P50 to P57,P60 to P62,P67,PCO to PC7,
PDO to PD7,PEO to PE7,PFO to PF7,PGO to PG7,PHO to PH7,PIO to PI7,PJO to PJ2,
PK2,PK3

» Use within recommended operating conditions.

e Use at DC voltage (current).

* The +B signal should always be applied by connecting a limiting resistor between the +B signal and the
microcontroller.

* The value of the limiting resistor should be set so that the current input to the microcontroller pin does not
exceed rated values at any time regardless of instantaneously or constantly when the +B signal is input.

* Note that when the microcontroller drive current is low, such as in the low power consumption modes, the
+B input potential can increase the potential at the Vcc pin via a protective diode, possibly affecting other
devices.

* Note that if the +B signal is input when the microcontroller is off (not fixed at 0V), since the power is supplied
through the pin, the microcontroller may operate incompletely.

* Do not leave +B input pins open.

e Sample recommended circuit

eInput/output equivalent circuit

Protectlve dlode

Vee
Limiting |CLAMP
resistor

+B input (O Vto 16 V) ; o
|_

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,
temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.
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2. Recommended Operating Conditions

(Vss=AVss =0.0V)

Value )
Parameter Symbol - Unit Remarks
Min Max
Power supply voltage Vee 2.7 3.6 \%
Analog power supply voltage AVcc 2.7 3.6 \Y AVce £ Vee
Analog reference voltage AVRH AVss AVcc \%
Operating temperature Ta -40 + 85 °C

WARNING: The recommended operating conditions are required in order to ensure the normal operation of the
semiconductor device. All of the device’s electrical characteristics are warranted when the device is
operated within these ranges.
Always use semiconductor devices within their recommended operating condition ranges. Operation
outside these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on
the data sheet. Users considering application outside the listed conditions are advised to contact their
representatives beforehand.

96
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3. DC Characteristics
(Vecc=AVec=2.7V1t03.6V,Vss=AVss=0V, Ta= —40°Cto + 85 °C)

j Value
Sym Pin name | Conditions - Unit Remarks
bol Min | Typ | Max

Normal CPU: 60MHz
lee operation o 80 95 mA Peripheral: 30 MHz*1*3

lccs SLEEP mode — 30 40 mA |Peripheral: 30 MHz*1*3
Power supply

current Vce Sub CPU: 32 kHz

(Flash product) lect operation — 200 650 UA ziglgheral: 32 kHz

Parameter

lcct Watch mode — 100 550 UA  |*1,*2.*4
[ STOP mode — 70 500 A |*1,*2

P00 to PO7*5,
ViH |P10to P17%5, — Veex0.7] — |[Vec+0.3| V
P60*7

P00 to PO7*3,
ViL |P10to P17%*, — Vss—0.3] — [Veex0.3| V
P60*7

P00 to PO7*¢,
P10to P17%°,
P50 to P57,
P60*10
P61 to P67,
P70 to P77,
P80 to P87,
P90 to P92,
PAO to PA7,
PBO to PB7,
i PCO to PC7,
“H” level input PDO to PD7,
voltage Viss | pEQ to PE7,
(hysteresis input) PFO to PF7,
PJO to PJ2,
PKO to PK3,
INIT, MDO,
MD1

P20 to P27,
P30 to P37,
P40 to P47,
PGO to PG7,
PHO to PH7,
PIO to P17

“H” level input
voltage

“L” level input
voltage

— Veex0.8] — |[Vec+0.3| V

— Veex0.8] — |[Vss+5.5| V |5V tolerant

(Continued)
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Parameter

Sym-
bol

Pin name

Conditions

Value

Min

Typ

Unit

Remarks

“L"level input
voltage
(hysteresis input)

ViLs

P00 to PO77*8,
P10 to P17*,
P20 to P27,
P30 to P37,
P40 to P47,
P50 to P57,
P60*1O,
P61 to P67,
P70 to P77,
P80 to P87,
P90 to P92,
PAO to PA7,
PBO to PB7,
PCO to PC7,
PDO to PD7,
PEO to PE7,
PFO to PF7,
PJO to PJ2,
PGO to PG7,
PHO to PH7,
PIO to P17,
PKO to PK3,
INIT, MDO,
MD1

Vss - 0.3

Vee x 0.2

“H” level
output voltage

VoH

“L" level
output voltage

VoL

POO to PO7,
P10 to P17,
P20 to P27,
P30 to P37,
P40 to P47,
P50 to P57,
P60 to P67,
P70 to P77,
P80 to P87,
P90 to P92,
PAO to PA7,
PBO to PB7,
PCO to PC7,
PDO to PD7,
PEO to PE7,
PFO to PF7,
PJO to PJ2,
PGO to PG7,
PHO to PH7,
PIO to P17,
PKO to PK3

Vec=2.7V
lon= —4 mA

Vee — 0.5

Vce

Vec=2.7V
lo. =4 mA

Input leak current

I

+5

uA

Digital pin

-10

+10

UA

Analog pin

98
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(Continued)
Sym- . iy Value )
Parameter Pin name Conditions - Unit Remarks
bol Min Typ Max
Pull-upresistance | o | pyjiLup pin _ 16.6 33 66 | kQ
value
Other than
Input capacitance | Cw~ | Vcc, Vss, AVcc, — — 10 15 pF
AVss, AVRH

*1 : When opened, all ports are fixed to output
*2:Ta=+25°Cand Vcc =3.3V
*3 : X0 =15 MHz, CPU clock = 60 MHz and X0A = when stopped
*4 : X0 = STOP and X0A = 32 kHz
*5 : When using as D00 to DO7 pin
*6 : When using as D08 to D15 pin
*7 : When using as RDY input
*8 : When using other than D0OO to DO7 pin
*9 : When using other than D08 to D15 pin
*10 : When using other than RDY input
¢ \V-| characteristics

Conditions

Min : Process = Slow, Ta= + 85 °C, Vcc=2.7V
Typ : Process = Typical, Ta= + 25 °C, Vcc=3.3V
Max : Process = Fast, Ta= —40°C,Vcc=3.6V

VOH - IoH VoL - loL
: = i
-2 18
-4 e—— 7(/ 16 —a—Typ yrd
N x/</// e 14 —=— Max -
—_ _—t
<z -8 /l/ — 12 —>— Min
E 10 / E 10 A
g .12 ‘/ é‘ 8 //T///
oo e ——Typ 6 - " P—
-16 —a— Max [ 4 /////
-18 —— Min 2
a0 L : : ‘ o W : :
-0.5 -0.4 -0.3 -0.2 -0.1 0 0 0.1 0.2 0.3 0.4 0.5
VoH-Vce [V] VoL [V]
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4. AC Characteristics

(1) Main Clock (MCLK) Input Standard
(Vecc=AVcec =2.7V103.6 V, Vss=AVss=0V, Ta= — 40 °C to + 85 °C)

Paramet symbol | PN | Condit value Unit Remark
arameter mbo onditions ni emarks
y name Min Max
L 4 48 MHz Wh_en crystal oscilla-
tor is connected
Input frequency Fcn n - I
o 4 48 MHz When using external
clock
Input clock cycle teven | X0, X1 — 20.83 250 ns XY:Cekn using external
Input clock pulse width . Pwh/tcyin 45 55 % When using external
Pwi/tcyir clock
Input clock rise time ter When using external
) — — 5 ns
and fall time tcr clock
Fcs — — — 60 MHz [Source clock
|nterna| Operating FCC — —_— —_— 60 MHZ CPU CIOCk
clock frequency Fer — — — 40 | MHz |Peripheral bus clock
Fer — — — 40 MHz |External bus clock
teves — — 16.7 — ns |Source clock
Internal Operating tevee —_ —_ 16.7 —_ ns CPU clock
clock cycle time tcvep — — 25 — ns |Peripheral bus clock
tever — — 25 — ns |External bus clock
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 Operation guaranteed range
* When the main clock is selected (DIVB = 000)

3.6
3.3
3.0
2.7
2.4
0 2 4 6 8 10 12 14 16 18 20 22 24 2

Internal operation clock Fcc (MHZz)

Power supply voltage Vcc (V)

6 28 30

* When the PLL clock is selected

| "1 2|
S
~ 36
O
>
L 33
8
g
2 30
o
S
n 2.7
o}
z
S 24

0 2 4 6 8101214161820222426283032343638404244 464850 5254565860
Internal operation clock Fcc (MHZz)
*1:DIVB = 111, ODS = 11, and PLL macro oscillation frequency = 80 MHz

*2 : DIVB = 000, ODS = 01, and PLL macro oscillation frequency = 120 MHz
¢ When the sub clock is selected (F c. = 32.768 kHz)

DIVB=111 DIVB:\llO DIV/B:101 DIVB=100 DIVB=011DIVB=010 DIVB=001 DIVBIZOOO

3.6 -

Power supply voltage Vcc (V)
w
o

0 4 8 12 16 20 24 28 32
Internal operation clock Fec (kHz)
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» Example of configuration
¢ When the main clock is selected (DIVB = 000 * 1)

T 2
S 2
9 20
L 18
§ 16
° 14
e 12
S 10
s 8
S s
S 4
E 2
o 0
c 0 4 8 12 16 20 24 28 32 36 40 44 48

X0 input frequency (MHz)
* When the PLL clock is selected (DIVB =000 * !, PDS = 0000 *?)

. PMS=1110 PMS = 1101 to 0010 PMS=0001
N

T /
= LA/ / /
9 50 0DS=01 /, / > y
L

~ // "/ /

3 40 e

© oos:mJL/ //

s 30 T =

,.§ 20 ODS=11 L / y'

)

o

2 10

<

£

Q 0

i

0 4 8 12 16 20 24 28 32 36 40 44 48
X0 input frequency (MHz)

* When the PLL clock is selected (DIVB =000 * !, PDS = 0001 *?)

PMS=1110 PMS=1101 to 0010 PMS=0001
~N /
T 60 ; > - i
NS 777 7P /
(8] / 74 > L~ 7
S 40 / / o
8 20 :1|::s=10JL Z /

c -

o ODS:ll{ = ——-—7‘-—-—-—-—-_-
T 20 Pl

g

o 10

g

§ 0

£

0 4 8 12 16 20 24 28 32 36 40 44 48
X0 input frequency (MHz)

*1 : The values other than DIVB = 000 are omitted.
*2 : The values other than PDS = 0000 and 0001 are omitted.

(Continued)
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Note: DIVB : Base clock division configuration bit
ODS : PLL macro oscillation clock division rate select bit
PDS : PLL input clock division select bit
PMS : PLL clock multiple rate select bit

(2) Sub Clock (SBCLK) Input Standard

MB91640A Series
S

(Vecc=AVec=2.7V103.6 V,Vss=AVss=0V, Ta= —40°Cto +85°C)

Pin . Value _
Parameter Symbol Conditions - Unit Remarks
name Min Typ Max
o o 32.768 o KHz When crystal oscillator
is connected
Input frequency FeL wh - I
L L 32.768 L KHz en using externa
clock
XO0A, When using external
Input clock cycle tevie 1A — — 30.518 — HS | tlock
Input clock pulse Pwh/tcvi When using external
) — 45 — 55 %
width Pwi/teyiL clock
Input clock ter When using external
o . — — — 200 ns
rise time and fall time ter clock
<When external clock input>
tCYLH, tcYLL
0.8 xVcc y_ l 0.8 xVcc IO A 0.8 xVcc
X0 N
XO0A N 0.2 xVcc 0.2 xVcc
Pwn Bl Pwe "
ter tcr

(3) Conditions of PLL

(Mecc=AVec=2.7V103.6 V,Vss=AVss=0V, Ta= —40°Cto + 85 °C)

frequency

- Value )
Parameter Symbol Conditions - Unit Remarks
Min | Typ | Max
PLL oscillation stabilization i . 600 o L S -sl—tlzr;tesfgorgr;vt?nenljggl Trl]‘:
wait time (LOCK UP time) rocK H 'S op 9
oscillation stabilizes

PLL input clock frequency feLul — 4 — 24 MHz
PLL multiple rate _ _ 4 | — | 20 m“'gg"ed ODS x PMS
PLL macro oscillation clock foLlo . 80 L 120 MHz

DS07-16910-1E
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(4) Regulator Voltage Stabilization Wait Time
(MVcc=AVec=2.7V103.6V,Vss=AVss=0V, Ta= —40°Cto +85°C)

N Value )
Parameter Symbol |Condition - Unit Remarks
Min Max
Regulator voltage i . 50 . s Time taken for the regulator
stabilization wait time REe H voltage to stabilize.*

*: This is the time from when the external power supply stabilizes (after reaching 2.7 V).

(5) Reset Input Standards

(Vecc=AVec=2.7V103.6 V,Vss=AVss=0V, Ta= —40°Cto + 85 °C)

Parameter Symbol Pin name : - Unit | Remarks
tions Min Max

Reset input time : I Oscillation time of

(At power-on, main oscillation : — ns |*
oscillator + 10 tcvin

stop mode) tinix

Reset input time INIT —

(At other times) 10 tevun o ns

Reset input rise time and fall tiniTxF

. — 10 ms

time UNITXR

* . After the supply voltage has stabilized, it takes a further 50 pus until the internal supply stabilizes. Hold the input
to the INIT pin during that period.

e At power-on
e When in stop mode

e When in sub mode and sub watch mode when the main oscillation is stopped.

tINITX
< .
<
ViHs
— ViLs ViLs 7
le— —»
UNITXF HUNITXR

ViHs

104
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® tcHeL [ tcich =1

1 (divided by 1, 2, 4, 6, 8)

MB91640A Series

(6) Clock Output Timing

(Vec=AVec =2.7V103.6 V, Vss=AVss =0V, Ta= — 40 °C to + 85 °C)

. . Value )
Parameter Symbol |Pin name Conditions - Unit

Min Max
Cycle time teve tever — ns
SYSCLKT—SYSCLK{ tenet | SYSCLK FFC'°TT_=FFC°C°/’2 teve /2 -5 teve/2+5 | ns
SYSCLK{—SYSCLKT teien tcvce/2-5 teve/2+5 ns

Note: e tcvc is a frequency of 1 clock cycle indicating gear ratio.
¢ When DIVT=000, be sure to set as DIVB=000.

o tcheL : teicn=1: 2 (divided by 3)

(Vecc=AVec=2.7V103.6 V,Vss=AVss=0V, Ta= —40°Cto + 85 °C)

. - Value )
Parameter Symbol |Pin name ({Conditions - Unit

Min Max
Cycle time teve tever — ns
SYSCLKT—SYSCLK{ teret | SYSCLK FFCCTT_:FFCCC‘;'Z 1/3tcvce =5 | 1/3tevc +5 | ns
SYSCLKJ{—SYSCLKT toleH 2/3tcvc =5 2/3tcyvc +5 ns

Note: tcvcis a frequency of 1 clock cycle indicating gear ratio.

o tchel @ teien =2 @ 3 (divided by 5)

(Vecc=AVee=2.7V103.6 V,Vss=AVss=0V, Ta= —40°Cto +85°C)

. . Value ]
Parameter Symbol |Pinname Conditions : Unit

Min Max
Cycle time teve tever — ns
SYSCLKTSSYSCLKL toe. | SYSCLK FF;T:FFC | 2/5tc -5 | 2/5tec+5 | ns
SYSCLK!—SYSCLKT tcLen 3/5tcvc =5 3/5tcvc +5 ns

Note: tcvc is a frequency of 1 clock cycle indicating gear ratio.

o tchel @ teeecn =3 : 4 (divided by 7)

(Vecc=AVee=2.7V103.6 V,Vss=AVss=0V, Ta= —40°Cto +85°C)

. . Value )
Parameter Symbol |Pin name Conditions : Unit
Min Max
Cycle time teve tever — ns
SYSCLKT—SYSCLKJ tec. | SYSCLK | P2 T3 T0e 5 | 3/7tec +5 | ns
SYSCLKI—SYSCLKT teien 4/7teve -5 4/T7teve +5 ns
Note: tcvc is a frequency of 1 clock cycle indicating gear ratio.
teye
tcHeL tcLcH
VoH Vou
SYSCLK
VoL
105
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(7) Split Bus Access Read/Write Operation
(MVec=AVec=2.7V103.6V,Vss=AVss=0V, Ta= —40°Cto +85°C)

: Condi- Value :
Parameter Symbol Pin name tions w v Unit |Remarks
in ax
_ tcHasL
AS delay time SYSCLK 0.6 10 ns
tcHAsH AS

- ) tcHesL SYSCLK
CSO0 to CS3 delay time —— CS0 to CS3 0.6 10 ns

. teHav SYSCLK
Address delay time — A23 10 AOO 0.6 10 ns
_ tcHRL
RD delay time SYSCLK 0.6 10 ns

tcHrH RD

RD minimum pulse width trLRH RD — teve — 10 — ns |*
Data setup — RDT time tosrH RD 18 — ns
RDT— data hold time tRHDH D15 to DOO 0 — ns
S . tehwL SYSCLK
WRO0, WR1 delay time - WRO, WRL 0.6 10 ns
WRO, WR1 minimum pulse twwn | WRO, WRL teve — 10 — ns |*
width
SYSCLKT— Data output time | tcrov SYSCLK 0.6 15 ns
SYSCLKT— Data hold time tcHpx D15 to DOO 0.6 15 ns

*: When the bus timing is delayed by an automatic wait insertion or RDY input, add the time (tcvc x the number
of delay cycles added) to this rating.

Note: When the external load capacitance C = 50pF.
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t1 t2 3
tcyc
VoH VoH VoH VoH
SYSCLK 7%%% \
tcHAsL tCHASH
AS VoL I\ E
fercsL tcHesH
CSO0 to CS3 >< VoL
teHay tcHAX
AEnS Vor VoH
A23 to AQO >é >é
VoL VoL
tcHRL tCHRH
{RLRH
— \ 4
RD N VoL ; VoH
tDSRH tRHDH
VIH f—ﬁ ViH
D15 to DOO Read
ViL lL_% Vi
tcHwL tecHwH |
twLwH .
- /
WRO,WR1 \< VoL /' Vo
VoH
D15 to DOO - -
0 __z Write F
< /
VoL
VoL -
tcHDV tcHDX

DS07-16910-1E
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(8) Multiplexed Bus Access

Read/Write Operation

(MVcce=AVee=27V103.6V,Vss=AVss=0V, Ta= -—40°Cto +85°C)

) N Value )
Parameter Symbol Pinname  Conditions - Unit
Min Max

SYSCLKT — D15 to DOO tcHmay 0.6 15 ns
address delay time termax SYSCLK '
SYSCLKT — D15 to D00 P15 10 DY B

- to tcHmpy (address) 0.6 15 ns
data delay time

* When the external load capacitance C = 50pF.

Notes: « The ratings not listed here are the same as the Split bus interface.

tcyc

TN/

TN/

SYSCLK /—\_//_\_/
& N/ \_
tcHmav tcHmDY tcHmAX
D15 to D00 Address >< Write data X
[e®)
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(9) Ready Input Timing

MB91640A Series

(MVcce=AVee=27V103.6V,Vss=AVss=0V, Ta= -—40°Cto +85°C)

(wait not applied)

IL

) - Value )
Parameter Symbol Pin name  Conditions - Unit
Min Max
RDY setup time — SYSCLKT trovs SLSDCYLK 18 — ns
SYSCLKT— RDY hold time o | SYOCLK 0 — ns
RDY
tcyc
VoH VoH
SYSCLK VoL VoL
tRDYS | tRDYH tRDYS | tRDYH
RDY
(wait applied) \ i K
VIL N / N /
RDY
4

DS07-16910-1E
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(10) DMA Controller Timing

(MVcce=AVee=27V103.6V,Vss=AVss=0V, Ta= -—40°Cto +85°C)

) N Value )
Parameter Symbol Pin name Conditions - Unit
Min Max

DREQ input pulse width torRWH DREQn 2 tever — ns
. teroaL SYSCLK

DACK delay time 0.6 10 ns
Y tcHpaH DACKn
. teHpEL SYSCLK

DEOP delay time 0.6 10 ns

y tcHDEH DEOPnN _

. SYSCLK

DREQ setup time tcHprs DREQN 18 — ns
; SYSCLK

DREQ hold time tcHDRH DREQN 0 — ns

tcyc
—

SYSCLK —

tDRWH
o {CHDRS tCHDRH
DREQnN
(When DMAR REQL = 0) NV s
IDRWH
tCHDRS {CHDRH
-
DREQN / VIHS \<VILS

(When DMAR.REQL=1)

Note: When the external load capacitance C = 50 pF.

O
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tcyc
SYSCLK VoH _w_ VOoH VOoH |~/
CSn timing
(When DMAR.ACKMD = 0)
I —— 4PN
CSn >T VoL ]\VOH
tCHDAL tCHDAH
DACKn —
(When DMARACKL=0) | M _vyq A von
DACK tCHDAH tCHDAL
n [<—>
- - \¢
(When DMAR.ACKL = 1) VoH < VoL
tCHDEL tCHDEH
DEOPN N M
(When DMAR.EOPL=0) | M _va. A von
tCHDEH tCHDEL
DEOPN A
(When DMAREOPL=1) | > yq, hv
RD/WRn timing
(When DMAR.ACKMD = 1)
RD /
W \<VOL 7 VOH
tCHDAL tCHDAH
DACKn ] L
(When DMAR.ACKL = 0) Ny 1 Von
tCHDAH tCHDAL
DACKn 7 %
(When DMAR.ACKL = 1) /_VOH XTVOL
PN tCHDEL tCHDEH
DEOPN \ Ve
(When DMAR.EOPL = 0) R VoL 7 VoH
tCHDEH LCHDEL
DEOPN ‘—’ Y
(When DMAR.EOPL = 1) A von N o

DS07-16910-1E FUTi)TSU 111



MB91640A Series
S

(11) Base Timer Input Timing
e Timer input timing
(MVcce=AVee=27V103.6V,Vss=AVss=0V, Ta= -—40°Cto +85°C)

) N Value )
Parameter Symbol Pin name Conditions v v Unit
in ax
. triwn TIOAN / TIOBN
Input pulse width triwe (When used as ECK, TIN) o 2 tever o ns

ECK

ViHs ViHs

TIN

e Trigger Input Timing
(Vcce=AVee=2.7V103.6V,Vss=AVss=0V, Ta= —40°Cto +85°C)

] B Value )
Parameter Symbol Pin name Conditions - Unit
Min Max
. tTrGH TIOAn / TIOBNn
Input pulse width frraL (When used as TGIN) — 2 tever — ns

TGIN
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(12) Synchronous serial (CSIO) timing
(Mecc=AVec=2.7V103.6V,Vss=AVss=0V, Ta= —40°Cto + 85 °C)

» Synchronous serial (SPI = 0, SCINV = 0)

) N Value )
Parameter Symbol Pin name Conditions - Unit
Min Max

Serial clock cycle time tscvc SCKn 4tcyer — ns
; SCKn

SCK | — SOUT delay time tsLovi SOUTH | -30 +30 ns

sC Internal shift clock

SIN — SCK T setup time tivsHi SII\II<r? operation 30 — ns

SCK T =5 SIN hold time torix SCKn 0 — | ns
SINn

Serial clock “L” pulse width tsLsH SCKn 2tcver — 10 — ns

Serial clock “H” pulse width tsHsL SCKn tever + 10 — ns
; SCKn

SCK | — SOUT delay time tsLove SOUTH External shift clock — 30 ns

operation

SIN — SCKT setup time tivsHe SCKn 10 — ns
SINn

SCK T - SIN hold time tovce SCKn 20 — | ns
SINn

SCK fall time te SCKn — — 5 ns

SCK rise time tr SCKn — — 5 ns

Notes: » The above standards apply to CLK synchronous mode.
« tcver indicates the peripheral clock cycle time.
* When the external load capacitance C = 50 pF.

tscyc |

\ VoH £
SCK N VoL / VoL

[ |
tsLovi

s §
[ I

SOuUT
tIVSHI tSHIXI
_L\/IHS VIHS)
SIN
NViLs ViLS7
MS bit=0
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-« {SLSH

tSHsSL

ViHS _LVIHS VIHS
SCK /
tr NViLs VILS/ tr \\
— -
tSLOVE
VoH
SOUT
VoL
tivSHE tSHIXE
_LVIHS Vlel_
SIN
‘VILS V||_s7
MS bit=1

» Synchronous serial (SPI =0, SCINV = 1)

Sym- , .y Value .
Parameter bol Pin name Conditions - Unit
0 Min Max
Serial clock cycle time tscve SCKn Atcver — ns
. SCKn
SCK T— SOUT delay time tsrowi SOUTH | -30 +30 ns
ScK Internal shift clock
SIN — SCKJ{ setup time tivsLi SIN: operation 30 — ns
SCK 4 — SIN hold time toux SCKn 0 _ ns
SINn
Serial clock “L” pulse width tsLsH SCKn 2tcver — 10 — ns
Serial clock “H” pulse width tsHsL SCKn tever + 10 — ns
. SCKn
SCK T — SOUT delay time tsHove SOUTH — 30 ns
SIN — SCK setup time tvste SCKn External shift clock | — ns
SINn operation
SCK 1 — SIN hold time tsLixe SCKn 20 — ns
SINn
SCK fall time tr SCKn — 5 ns
SCK rise time tr SCKn — 5 ns

Notes: ¢ The above standards apply to CLK synchronous mode.

« tcver indicates the peripheral clock cycle time.

« When the external load capacitance C = 50 pF.

114

[e®)
FUJITSU

DS07-16910-1E




MB91640A Series

tscyc
VoH _Y \ VOH
SCK VoL N
tsHovI
VoH
SOUT
VoL
tivsLi tsLixi
lVIHS Vlel
SIN v v
X LS LS A
MS bit=0
|e————— tSHSL tSLSH ———
~ VIHS Vlel
SCK ViLs X ViLs ViLs
| N
o~
R tSHOVE
VoH
SOuUT
VoL
tIVSLE tSLIXE
‘Vle Vle)—
SIN
(VILS VILS7
MS bit=1
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» Synchronous serial (SPI = 1,SCINV = 0)

] N Value )
Parameter Symbol | Pin name Conditions - Unit
Min Max
Serial clock cycle time tscve SCKn 4tcycp — ns
. SCKn
SCK T— SOUT delay time tsHovi SOUTH -30 +30 ns
SIN — SCKJ{ setup time tivsui SSCIZI\T: Internal shift clock 30 — ns
operation
SCK 1 — SIN hold time tsLixi SCKn 0 — ns
SINn
; SCKn
SOUT — SCK | delay time tsovui SOUTH 2tcycp — 30 — ns
Serial clock “L” pulse width tsLsH SCKn 2tcycp — 10 — ns
Serial clock “H” pulse width tsHsL SCKn tcycp + 10 — ns
; SCKn
SCK T — SOUT delay time tsHove SoUTh — 30 ns
SIN — SCKJ{ setup time tivsLE SCKn External shift clock 10 — ns
SINn operation
SCK L — SIN hold time e | ool 20 — ns
SINn
SCK fall time te SCKn — 5 ns
SCK rise time tr SCKn — 5 ns
Notes: * The above standards apply to CLK synchronous mode.
« tcver indicates the peripheral clock cycle time.
* When the external load capacitance C = 50 pF.
tscyc
VoH
SCK \v VoL tsHoWI VoL
«———— tsovLl ——
VoH I~ VoH
SOUT VoL XT VoL
tivsLl tsLixi >
~ VIHS VIHS
SIN Zs( ViLs ViLs
MS bit=0

O
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tSLSH | tsHsL

ViHs A Vs VIHS|
SCK — ViLs VILs ViLs

e
* te R tSHOVE
SouUT VoH VoH
VoL VoL

tIvsSLE tSLIXE

~VIHS VIHS
SIN XT ViLs ViLs

MS bit=1
* : Changes when written to TDR register

» Synchronous serial (SPI =1, SCINV =1)

Sym- ) N Value )
Parameter bol Pin name Conditions - Unit
0 Min Max
Serial clock cycle time tscve SCKn Atcycp — ns
. SCKn
SCK | — SOUT delay time tsLow SOUTH -30 +30 ns
SIN — SCK T setup time tivsHi SSCI:I\T: Internal shift clock 30 — ns
operation
SCK T— SIN hold time tsHixi SCKn 0 — ns
SINn
; SCKn
SOUT — SCK T delay time tsovhi SouUTh 2tcycp — 30 — ns
Serial clock “L” pulse width tsLsH SCKn 2tcycp — 10 — ns
Serial clock “H” pulse width tsHsL SCKn tcycp + 10 — ns
. SCKn
SCK | — SOUT delay time tsLove SOUTH — 30 ns
SIN — SCK T setup time tivsHe SCKn External shift clock 10 — ns
SINn operation
SCK T - SIN hold time tsvce SCKn 20 — ns
SINn
SCK fall time te SCKn — 5 ns
SCKrise time tr SCKn — 5 ns
Notes: « The above standards apply to CLK synchronous mode.
« tcver indicates the peripheral clock cycle time.
* When the external load capacitance C = 50pF.
Jee)
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tscyc |
£ VOH VOH
SCK / VoL
tSOVHI ———» tsLovi
SOuUT y'L VOH I VoH
VoL - VoL
| tIVSHI tSHIXI —————
VIHS VIHS
SIN ViLs ViLs
MS bit=0
trR tsHsL | tSLSH | | tF
2 v Vv
SCK S IH IHS
ViLs VILS™NC VIL
tsLovE
SOuUT VoH ~ VOH
VoL VoL
.-
<+—— {IVSHE —»|*——— {SHIXE ——
VIHS VIHS
SIN ViLs ViLs
MS bit=1
» External clock (EXT = 1) : asynchronous only
N Value )
Parameter Symbol Conditions - Unit
Min Max
Serial clock “L” pulse width tsLsH tcycp + 10 — ns
Serial clock “H” pulse width tshHsL tcycp + 10 — ns
- C. = 50 pF
SCK fall time tr — 5 ns
SCK rise time tr — 5 ns
trR | | tSHSL | tsLsH | | tF
SCK
VIHS VIHS VIHS
ViLs 7H£ ViLs ViLs
(o0}
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(13) Free-runTimerClock, Reload Timer EventInput,  Up/down Counter Input, Input Capture Input, Interrupt

Input Timing
(Vecc=AVcc=2.7V103.6 V,Vss=AVss=0V, Ta= —40°Cto +85°C)
i Value
Parameter Symbol Pin name Co ndi - Unit |Remarks
tions Min Max
FRCKn

TMIn
INNn

— 2 tevep — ns |*1
. triwn AINn
Input pulse width BINN

trwe

ZINn

— 3 tever — ns |*1
INTn

— 1.0 — us |*2

*1 : tever indicates peripheral clock cycle time, except when in stop mode, in main timer mode and in watch mode.

*2 : When in stop mode, in main timer mode, or in watch mode.

FRCKn
TMiIn
INn
AINN
BINN
ZINn
INTn

tTIWH

tTiwL

ViLs —I-

ViLs 7

LVle

RS VIHS

(14) A/D Converter Trigger Input Timing

(Vecc=AVee=2.7V103.6 V,Vss=AVss=0V, Ta= —40°Cto +85°C)

, Condi- Value :
Parameter Symbol Pin name . - Unit | Remarks
tions Min Max
A/D converter trigger | trapteL N
input trADTaH ADTRGn — 2 tevep — ns
* : tevep indicates peripheral clock cycle time.
tTADTGL tTADTGH
ADTRGn ua VIHS N ViHs
ViLs 7{ VILS
Jes)
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(15) I2C Timing
(Mecc=AVec=2.7V103.6 V,Vss=AVss=0V, Ta= —40°Cto + 85 °C)

) N Typical mode High-speed mode )
Parameter Symbol Pin name Condition v v T v Unit
in ax in ax
SCL clock frequency fscL égﬁrr:) 0 100 0 400 kHz
“(Repeated) START ?S%L;r)'
condition” hold time tHosTA SCKn 4.0 — 0.6 — us
SDAl —»scL ! (SCLn)
SCL clock “L” width |  tiow égﬁ) 4.7 — 13 — us
SCL clock “H” width trigH (2252) 4.0 — 0.6 — us
“Repeated START SCKn
condition” setup time | tsusta (SCLn) 4.7 — 0.6 — us
SCL T— SDA L
SOUTn CL=50 pF
Data hold time (SDAN) | R=(Vpl/loL)*! o 3
SCL L — SDA L1 tHDDAT SCKn 0 3.45 0 0.9 us
(SCLn)
SOUTn
Data setup time (SDAN)
SDA | T— scL?t tsubat SCKn 250 — 100 — ns
(SCLn)
“STOP condition” ?S?DUAan)'
setup time tsusto SCKn 4.0 — 0.6 — us
SCLT— SDAT (SCLn)
Bus free time
between “STOP
condition” and tour T 4.7 T 13 T HS
“START condition”
Noise filter tsp — — 2tcycp*4 — 2tcycp*4 — ns

*1 : R and C represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. Vp

indicates the power supply voltage of the pull-up resistance and lo indicates VoL guaranteed current.
*2 . The maximum txooar must satisfy that it doesn't extend at least “L” period (t.ow) of device's SCL signal.

*3 : A high-speed mode I2C bus device can be used on a standard mode 12C bus system as long as the device
satisfies the requirement of “tsubar > 250 ns”.

*4 : tever is the peripheral clock cycle time. To use I?C, set the peripheral bus clock at 8 MHz or more.

120
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SDA \
.

.

b/

5!

y 76'
tSUDAT tSUSTA
tLow <> tBUF

A A A ATA
scL N J \_ /—\ v

— —> [«

tHDSTA tHDDAT  tHIGH tHDSTA tsp tsusTO
o)
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5. Electrical Characteristics for the A/D Converter
(Mecc=AVec=2.7V103.6 V,Vss=AVss=0V, Ta= —40°Cto + 85 °C)

] Value )
Parameter Pin name - Unit Remarks
Min Typ Max
Resolution — — — 10 bit
Total error — -5.0 — +5.0 LSB
Linearity error — -35 — +3.5 LSB
Differential linearity error — -3 — +3 LSB
ANO AVcc=3.3V,
Zero transition voltage to -15 +0.5 +4 LSB [AVRH=3.3V
AN31
ANO
Full transition voltage to AVRH -4 | AVRH -15 | AVRH +0.5 | LSB
AN31
Compare time — 0.72*3 — — us |PCLK =33 MHz
Conversion time — 1.2% — — us |PCLK =33 MHz
When operating 2
Power supply current — — 7 mA |A/D units
(analog + digital) AVee (with D/A stopped)
— — 11 LA |At power-down*?
Reference power supply WX/GH operating
— — 1.2 mA (2 A/D units
current AVRH VRH 2 3.0V
(between AVRH and =9.
AVss) — — 5 uA |At power-down*2
Analog input o L L 85 OF
capacitance
Interchannel disparity — — — 4 LSB
. ANO to
Analog port input current AN31L — — 10 HA
. ANO to
Analog input voltage AN31 AVss — AVRH \Y,
Reference voltage AVRH AVss — AVcc \%

*1 : Itdepends on the actual external load and the clock cycle supplied to peripheral resources. Make sure to satisfy
PCLK cycle x 4 or over + below (Equation 1). The condition of minimum conversion time is the value when
PCLK = 33 MHz, sampling time: 0.424 us, external impedance: 1.4 kQ or below, compare time: 0.72 ps.

*2 . The current when the CPU is in stop mode and the A/D converter is not operating.

*3 : Compare time = {(CT + 1) x 10 + 4} x peripheral clock (PCLK) period. (CT indicates compare time setting bits.)

The condition of the minimum compare time is when CT =1 and PCLK = 33 MHz.

122
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Analog signal
source

ANO to AN31 Comparator
Rext Analoginputpin g,
" - W J_ {>
Cin Rin Cin
I Approx. 5.3 kQ Approx. 8.5 pF

The output impedance of the external circuit connected to the analog input affects the sampling time of the A/D

converter. Design the output impedance of the output circuit such that the required sampling time is less than the
value of Ts calculated from the following equation.

(Equationl) Ts= (Rin+ Rext) x Cinx 8

Ts
Rin
Cin

: Sampling time
: Input resistance of A/D = 5.3 kQ
: Input capacitance of A/D = 8.5 pF

Rext : Output impedance of external circuit

If the sampling time is set as 600 ns,
600 ns > (5.3 kQ + Rext) x 8.5 pF x 8

s Rext<3.5kQ

And the impedance of the external circuit therefore needs to be 3.5 kQ or less.

DS07-16910-1E
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Definition of 10-bit A/D Converter Terms

» Resolution
* Linearity error

« Differential linearity error

* Total error

: Analog variation that is recognized by an A/D converter.

. Deviation of the line between the zero-transition point
(0000000000<~—0000000001) and the full-scale transition point
(11111211110+—1111111111) from the actual conversion characteristics.

: Deviation from the ideal value of the input voltage that is required to change the

output code by 1 LSB.

. Difference between the actual value and the theoretical value. The total error includes

zero transition error, full-scale transition error, and linear error.

Linearity error Differential linearity error
SFFH T Actual conversion
characteristics ™\ Actual conversion
3FEH T N (N+1H—  characteristics -
{1LSB (N - 1) +Vor} §
3FDH N v
; : FST Ideal characteristics
2 : B N [ (Actually- = Nu \ __________
5 i j \ ; measured 2 ;
o : : =] :
= 004n + . NV value) 3
S  (Actually-measured 8 : .
O oosu + value) A (N-DHT oo S E | Vv
. : (Actually-measured
Actual conversion ; value)
002+ : characteristics : VT
<—— Ideal characteristics (Actually-measured
001H —+ (N-2H ———— value)
/ Vor (Actually-measured value) Actual conversion characteristics
AVss . AVRH AVss AVRH
Analog input Analog input
. . i Wnt—{1LSBXx (N-1) +V
Linearity error of digital output N = v A ( , ) or} [LSB]
1LSB
Y -V
Differential linearity error of digital output N = % —1[LSB]
Vest — Vor
iLsB = —
1022
N  : A/D converter digital output value.
Vor : Voltage at which the digital output changes from 000~ to 001+.
Vest : Voltage at which the digital output changes from 3FEn to 3FF+.
Vnt @ Voltage at which the digital output changes from (N — 1)x to Nw.
(Continued)
oo}
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(Continued)
Total error
3FFH
1.5LSB'
3FEH T Actual conversion [
characteristics i
3FDH [ i
| {1LSB'(N-1)+0.5LSB}
= j 5
= : .
©  ooant RS N \
g | RN
5 : : VT
. 0031 T - pr (Actually-measured value)
; " Actual conversion
002H T -4 b characteristics
: < Ideal
001H - f=—="-=-=" ' characteristics
-+ ~—o05LsB
AVss ) AVRH
Analog input
AVRH — AVss
1LSPB’ (Ideal value) =
( ) 1024 vl
- Vnt—{1LSB’x (N-1) +0.5LSB’
Total error of digital output N = = 1 E_SB’ ) }

N : A/D converter digital output value.

Vnt : Voltage at which the digital output changes from (N + 1)u to Nw.
Vor' (Ideal value) = AVss + 0.5 LSB [V]

Vest' (Ideal value) = AVRH - 1.5 LSB [V]
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6. Electrical Characteristics for the D/A Converter
(Mecc=AVec=2.7V103.6 V,Vss=AVss=0V, Ta= —40°Cto + 85 °C)

i Value )
Parameter Pin name - Unit Remarks
Min Typ Max
Resolution — — — 8 bit
Linearity error — -20 — +2.0 LSB |When the output is unloaded
eDrlge;rentlal linearity — -1.0 — +1.0 LSB |When the output is unloaded
When load capacitance
o - - 0.6 - MS 1 (cy =20 pF
Conversion time -
o o 3.0 o S When load capacitance
' HS 1 (cy =100 pF
Analog output DAOto DA2|  3.19 351 5.85 kQ
impedance
10 us conversion, when the
output is unloaded (When 3
450 HA channels operating, A/D
stopped)
When the input digital code is
Analog current AVee L o 3600 A fixed at 7An or 85+ (When 3
H channels operating, A/D
stopped)
. L 11 UA At power-down (When A/D
stopped)

*: The current consumption of the D/A converter varies with input digital code. The standard value indicates the
current consumed when the digital code that maximizes the current consumption is input.
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7. Flash Memory Write/Erase Characteristics
(Vecc=3.3V, Ta= +25 °C)

Value )
Parameter - Unit Remarks
Min Typ Max

Sector erase time — 0.5 2.0 s Excludes write time prior to internal erase
':?rilt: word (16-bit) write — 6 100 us Not including system-level overhead time.
Chip erase time*! — 12 48 S Excludes write time prior to internal erase
Erase/write cycles 10000 — — cycle |Average Ta< +85°C

Flash memory o

_ _ < o
data hold time 10 year |Average Ta< +85°C

*1: The chip erase time is the sector erase time multiplied across all sectors.

*2: This value comes from the technology qualification (using Arrhenius equation to translate high temperature
measurements into normalized value at + 85 °C) .
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B CHARACTERISTICS
e Characteristics of MB91F644A

Power supply current (sub operation)

IccL temperature characteristics

< Vecc=3.3V
3. 1000 3
= 900 7
O 800 7
3> 700
(&)
> 600 /'/—
S 500 —~
S 400
2 300 i
g 200 —
g 100 ——

0 1 1 1 1 1 1 1 1 1 1 1 1

-40-30-20-10 O +10+20+30+40 +50+60+70+80
Temperature Ta [ °C]

Power supply current (watch mode)

lcct temperature characteristics
Vece=3.3V

1000

900
800 /
700
600
500 7
400 4
300
200 A

100 0—_/"/

0 1 1 1 1 1 1 1 1 1 1 1 1
-40-30-20-10 0 +10+20+30+40+50+60+70+80
Temperature Ta [ °C]

Power supply current [uA]

Power supply current (stop mode)

lccH temperature characteristics
Vcc=3.3V

1000
900 ’;
800 ]
700
600
500
400
300
200 |
100

0@ \#w"/ww

-40 -30 -20 -10 O +10+20+30+40+50+60+70+80
Temperature Ta [ °C]

/

Power supply current [uA]

Power supply current [uA] (log) Power supply current [uA] (log)

Power supply current [uA] (log)

IccL temperature characteristics (semi-log)

Vee=3.3V
e

1000

&o—
o —9

1 1 1 1 1 1 1 1 1 1 1 1 1
-40-30-20-10 0 +10+20+30+40+50+60+70+80
Temperature Ta [ °C]

lcct temperature characteristics (semi-log)

Vee=3.3V
1000
A
&
/
100 —=
10
l 1 1 1 1 1 1 1 1 1 1 1 1

-40-30-20-10 0 +10+20+30+40+50+60+70+80
Temperature Ta [ °C]

lccH temperature characteristics (semi-log)
Vecc=3.3V

1000 %
-

[ay
o
o

=
o

1 1 1 1 1 1 1 1 1 1 1 1 1

-40-30-20-10 0 +10+20+30+40+50+60+70+80
Temperature Ta [ °C]

128

[e®)
FUJITSU

DS07-16910-1E



MB91640A Series
S

B ORDERING INFORMATION

Part number Package
176-pin plastic LQFP
MB91F644APMC (FPT-176P-M07)
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B PACKAGE DIMENSION

176-pin plastic LQFP Lead pitch 0.50 mm
Package width x 24.0 x 24.0 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
(Re$e°rgflce) P-LQFP-0176-2424-0.50
(FPT-176P-MQ7)
176-pin plastic LQFP Note 1) * : Values do not include resin protrusion.
(FPT-176P-MO07) Resin protrusion is +0.25(.010)Max(each side).

Note 2) Pins width and pins thickness include plating thickness

26.00£0.20(1.024+.008)SQ Note 3) Pins width do not include tie bar cutting remainder.

*24.00£0.10(.945+.004)SQ

0.14520.055
(.006+.002)
fAAARARAAARAAAAAAAAAAARAAAAAAAAAAAAAAAAAAARR
BES =

B Q B (008003
= = Detisof Apat i
% % i ﬁwounting height) }
= = |
= = | |
= = | 0.100.10 !
= = | (.004+.004) |
= = | (Stand off) |
ES == | _Y I
= INDEX Q == | }

= Ee [
= O = | 050£0.20 ‘
(179 = = e | (.020+.008) }
e e e ! } 0.60£0.15 !
(.024+.006) |
LEAD No. (1) ‘ ‘ e |
0.2240.05
o "(.009+.002) [0.08(.003) @)
Dimensions in mm (inches).
©2004-2008 FUJITSU MICROELECTRONICS LIMITED F176013S-c-1-2 Note: The values in parentheses are reference values.

Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/package/en-search/
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FUJITSU MICROELECTRONICS LIMITED

Shinjuku Dai-Ichi Seimei Bldg., 7-1, Nishishinjuku 2-chome,

Shinjuku-ku, Tokyo 163-0722, Japan
Tel: +81-3-5322-3347 Fax: +81-3-5322-3387
http://jp.fujitsu.com/fml/en/

For further information please contact:

North and South America

FUJITSU MICROELECTRONICS AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600 Fax: +1-408-737-5999
http://www.fma.fujitsu.com/

Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/microelectronics/

Korea

FUJITSU MICROELECTRONICS KOREA LTD.
206 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE. LTD.
151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220
http://www.fmal.fujitsu.com/

FUJITSU MICROELECTRONICS SHANGHAI CO., LTD.
Rm. 3102, Bund Center, No.222 Yan An Road (E),
Shanghai 200002, China

Tel : +86-21-6146-3688 Fax : +86-21-6335-1605
http://cn.fujitsu.com/fmc/

FUJITSU MICROELECTRONICS PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road,
Tsimshatsui, Kowloon, Hong Kong

Tel : +852-2377-0226 Fax : +852-2376-3269
http://cn.fujitsu.com/fmc/en/

http://kr.fujitsu.com/fmk/

Specifications are subject to change without nofee.further information please contact each office.

All Rights Reserved.

The contents of this document are subject to change without notice.

Customers are advised to consult with sales representatives before ordering.

The information, such as descriptions wfidtion and application circuit examples, in this document are presented solbby forpose
of reference to show examples of operations andafdesJITSU MICROELECTRONICS device; FUJITSU MICROELECTRONI
does not warrant proper operation of the device with respasetbased on such information. When you develop equipmenpdanatng
the device based on such information, you must assume spongability arising out of such use of the information.

FUJITSU MICROELECTRONICS assumes no liability for any damageatsoever arising out of the use of the information.

Any information in this document, including descriptionswfdtion and schematic diagrams, shall not be construed as laf¢hsause
or exercise of any intellectual property right, such as paitgnit or copyright, or any other right of FUJITSU MICROELECTR@ISI
or any third party or does FUJITSU MICROELECTRONICS warrant métingement of any third-party's intellectual property right
other right by using such information. FUJITSU MICROELECTRONBSSumes no liability for any infringement of the intellect
property rights or other rights of third parties whichuld result from the use of information contained herein.

The products described in this document are designed, developethanthctured as contemplated for general use, includitnguti
limitation, ordinary industrial use, general office use, persos@land household use, but are not designed, developedanfhotured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, coluttlbafteatse
the public, and could lead directly teath, personal injury, severe physical damagether loss (i.e., nuclear reaction tohin nuclear
facility, aircraft flight control, air w@ffic control, mass transport control, digal life support system, missile launch tohin weapon
system), or (2) for use requiring extremely high reliabf{lity., submersible repeater and artificial satellite).

Please note that FUJITSU MICROELECTRONICS wit be liable against yand/or any third party for any claims or damagesragi
in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failuremtisti protect against injury, damage or loss from such failoye
incorporating safety design measures into your facility angegrit such as redundancy, fire protection, and preventioreofcovrent
levels and other abnormal operating conditions.

Exportation/release of any products described in this documantequire necessary procedures in accordance with the regsilafi
the Foreignh Exchange and Foreign Trade Control Law of Japan and/or US export control laws.

The company names and brand names herein are the tradematistered trademarks of their respective owners.
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