PERFORM

The following document contains information on Cypress products. Although the document is marked
with the name “Spansion” and “Fujitsu”, the company that originally developed the specification,
Cypress will continue to offer these products to new and existing customers.

Continuity of Specifications

There is no change to this document as a result of offering the device as a Cypress product. Any
changes that have been made are the result of normal document improvements and are noted in the
document history page, where supported. Future revisions will occur when appropriate, and changes
will be noted in a document history page.

Continuity of Ordering Part Numbers
Cypress continues to support existing part numbers. To order these products, please use only the
Ordering Part Numbers listed in this document.

For More Information
Please contact your local sales office for additional information about Cypress products and solutions.

About Cypress

Cypress (NASDAQ: CY) delivers high-performance, high-quality solutions at the heart of today’s most
advanced embedded systems, from automotive, industrial and networking platforms to highly
interactive consumer and mobile devices. With a broad, differentiated product portfolio that mcludes
NOR flash memories, F-RAM™ and SRAM, Traveo™ microcontrollers, the industry’s only PSoC
programmable system-on-chip solutions, analog and PMIC Power Management ICs, CapSense
capacitive touch-sensing controllers, and Wireless BLE Bluetooth® Low-Energy and USB connectivity
solutions, Cypress is committed to providing its customers worldwide with consistent innovation, best-
in-class support and exceptional system value.
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16-Bit Proprietary Microcontroller
CMOS

F2MC-16LX MB90880 Series

MB90882(S)/F882A(S)/F883B(S)/F883BH(S)/F883C(S)/
MB90F884B(S)/F884BH(S)/F884C(S)/V880A-101/102

B DESCRIPTION

The MB90880 series is a general-purpose 16-bit microcontroller, designed by FUJITSU MICROELECTRONICS,
for process control of devices such as consumer appliances, which require high-speed real-time processing
capabilities.

The instruction set of the F2AMC-16LX CPU core retains the same AT architecture as the FPMC* family, with further
refinements including high-level language instructions, an expanded addressing mode, enhanced multiplier-
divider instructions and bit processing. In addition, a 32-bit accumulator is built in to enable long word processing.

As its peripheral resources, the MB90880 series has a 16-bit PPG, multi-function serial interface (software switch
over enabled for SIO, UART and I2C) , 10-bit A/D converter, 16-bit I/O timer, 8/16-bit up-down counter, base timer
(software switch over enabled for 16-bit reload timer, PWC timer, PPG timer and PWM timer), DTP / external
interrupt and chip select pins.

*: F2MC is the abbreviation of FUJITSU Flexible Microcontroller.

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/

Copyright©2006-2010 FUJITSU MICROELECTRONICS LIMITED All rights reserved FUJ ITSU
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B FEATURES

* Clock
Minimum instruction execution time : 30.3 ns / 4.125 MHz source oscillation x eight times
(in internal operation : 33 MHz)
PLL clock multiplication system
¢ Maximum memory space
16 Mbytes
¢ Instruction set optimized for control applications
Supported data types : bit, byte, word and long word
Standard addressing modes : 23 types
Enhanced high-precision calculation realized by 32-bit accumulator
Signed multiplication/division instructions and extended RETI instruction functions
¢ Instruction set supporting high-level language (C language) and multi-task operations
Introduction of system stack pointer
Symmetrical instruction set and barrel shift instructions
¢ Improved execution speed
4-byte queue
¢ Powerful interrupt functions
Eight priority levels programmable; External interrupts : 24
¢ Data transfer functions (WDMAC)
Up to 16 channels
* Built-in ROM
Flash memory product : 256, 384 and 512 Kbytes; Mask ROM product : 256 Kbytes only
e Built-in RAM
Flash memory product : 16, 24 and 30 Kbytes; Mask ROM product : 16 Kbytes only
¢ General-purpose ports
Dual clock product : up to 81 channels; Single clock product : up to 83 channels
* A/D converter
RC successive approximation conversion type : 20 channels (Resolution : 8 or 10 bits)
* Multi-function serial interface
7 channels (software switchable between for SIO, UART and I2C)
* 16-bit PPG
8 channels
¢ 8/16-bit up-down counter/timer
Event input pins : 6
8-bit up-down counters : 2
8-bit reload/compare registers : 2
* Base timer
4 channels (software switchable between 16-bit reload timer, PWC timer, PPG timer, and PWM timer)
¢ 16-bit I/O timer
Input capture x 2 channels, output compare x 6 channels, free run timer x 1 channel
* Built-in dual clock generator
* Low power consumption modes
Stop mode, sleep mode, CPU intermittent operation mode, watch timer, time base timer mode
* Package
QFP-100/LQFP-100
* Process
CMOS technology
* Power supply voltage
3V : Single power supply operation

2 FUﬁTSU DS07-13743-5E
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B PRODUCT LINEUP

Part number MB90F883B(S)/ MB90F884B(S)/
90F883 90F884
MB90882(S) | MBOF882A(S) | MBIOFEB3BH(S) | MBIOF8BABH(SY | ico0V8E0A-101/
MB90F883C(S) MB90F884C(S)
Parameter
MASK ROM .
Type product Flash memory product Evaluation product
ROM size 256 Kbytes 256 Kbytes 384 Kbytes 512 Kbytes —
RAM size 16 Kbytes 16 Kbytes 24 Kbytes 30 Kbytes 30 Kbytes
Number of instructions : 351
Instruction bit length : 8 bits, 16 bits
Instruction length : 11to 7 bytes

CPUTunctions | pata bit length 1 bit, 8 bits, 16 bits

Minimum execution time : 30.3 ns (machine clock : 33 MHz)
The maximum operating frequency of MB90F883B(S), MB90F884B(S) is 25 MHz.

General-purpose I/O ports : up to 81 for dual clock model, up to 83 for single clock model
Pins X0A and X1A cannot be used as I/O ports in dual clock model
General-purpose I/0 ports (CMOS output)

Ports

Multi-function
serial interface

16-bit PPG timer

7 channels (software switchable between SIO, UART and I2C)

8 channels

Event input pins : 6
8-bit up-down counters : 2
8-bit reload/compare registers : 2

8/16-bit up-down
counter/timer

16-bit Number of channels : 1
free run .
. Overflow interrupt
timer
16-bit | Output Number of channels : 6
Vo compare Pin input source : Match signal of compare register
timer | (OCU) P ' 9 pare reg
::napl:Lre Number of channels : 2
(I(FD)U) Rewriting register by pin input (rising, falling or both edges)
DTP/external

interrupt circuit External interrupt pins : 24 channels (edge/level support)

4 channels

Base timer (software switchable between 16-bit reload timer, PWC timer, PPG timer, and PWM timer)

18-bit counter

Time base timer Interrupt interval : 1.0 ms, 4.1 ms, 16.4 ms, 131.1 ms (source oscillation : 4 MHz)

Conversion accuracy : 8 or 10 bits can be switched

Single conversion mode (Selected channel converted only once)

Scan conversion mode (Multiple successive channels converted)
Successive conversion mode (Selected channel converted repeatedly)

Stop conversion mode (Selected channel converted and stopped repeatedly)

A/D converter

Reset generation interval : 3.58 ms, 14.33 ms, 57.23ms, 458.75 ms

Watchdog timer (source oscillation : 4 MHz, minimum value)

(Continued)
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(Continued)

Part number

MB90F883B(S)/ MB90F884B(S)/ MB90OV880A-101/
MB90882(S) MB90F882A(S) MB90F883BH(S)/ MB90F884BH(S)/ MB90V880A-102

MB90F883C(S) MB90F884C(S)

Parameter

Low power

consumption Sleep, stop, CPU intermittent operation, watch timer, time base timer

(standby)

modes

Flash security function/ accidental write prevention function
(not available in MB90F883B(S), MBO0F884B(S), —
MB90F883BH(S), MB90F884BH(S))

CMOS technology

Flash memory —

Process

Emulator-
specific _
power supply*

Yes

*: It is setting of Jumper switch (TOOL VCC) when emulator is used. Please refer to the MB2147-01 or
MB2147-20 hardware manual (3.3 Emulator-dedicated Power Supply Switching) about details.

DS07-13743-5E
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H PIN ASSIGNMENTS

(TOP VIEW)
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P24/A20/TIOO0 | 1 80 | P0O3/AD03/D03/IRQ3
p25/A21/TIO1 | 2 O 79 | P02/AD02/D02/IRQ2
P26/A22/TIO2 | 3 78 | PO1/AD01/DO1/IRQ1
P27/A23/TIO3 | 4 77 | POO/ADO0/DOO/IRQO
P30/A00/ZINO/UI1 | 5 76 | P57/CLK/PPG7
P31/A01/AINO/UO1/(SDA1) 6 75 | P56/RDY/PPG6
P32/A02/BINO/UCK1/(SCL1) 7 74 | P55/HAK/PPG5
P33/A03/UI2 | 8 73 | P54/HRQ/PPG4
P34/A04/U02/(SDA2) | 9 72 | P53/WRH/IRQ23
P35/A05/ZIN1/UCK2/(SCL2) | 10 71 | P52/WRL
P36/A06/AIN1/IRQ8 | 11 70 | P51/RD
P37/A07/BIN1/IRQ9 | 12 69 | P50/ALE
P40/A08/X0A" | 13 68 | PA3/(PPG7)/IRQ22
P41/A09/X1A" | 14 67 | PA2/(PPG6)/IRQ21
vee | 15 QFP-100 66 | DVSS
vss | 16 65 | DVCC
c |17 64 | PA1/(PPG5)/IRQ20
P42/A10/UI3 | 18 63 | PAO/(PPG4)/IRQ19
P43/A11/UO3/(SDA3) | 19 62 | P87/IRQ18/ADTG
P44/A12/UCK3/(SCL3) | 20 61 | P86/UCKO/(SCLO)
P45/A13/Ul4 | 21 60 | P85/UO0/(SDAO)
P46/A14/UO4/(SDA4) | 22 59 | P84/UI0
P47/A15/UCK4/(SCL4) | 23 58 | P83/IRQ17
P90/CSO/ANS | 24 57 | P82/IRQ16/UCK6/(SCL6)
P91/CS1/AN9 | 25 56 | P81/UO6/(SDAB)
P92/CS2/AN10 | 26 55 | P80/IRQ15/UI6
P93/CS3/AN11 | 27 54 | RST
P94/AN12 | 28 53 | MDO
P95/(UI3)/AN13 | 29 52 | MD1
P96/AN14/(UO3)/(SDA3) | 30 51 | MD2
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(FPT-100P-M06)
* . Dual clock product is sub clock oscillation pin.
Single clock product is P40/A08 and P41/A09 pins.
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(TOP VIEW)
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P26/A22/TI02 | 1 75 | P0O0/AD00/DO0/IRQO
P27/A23/TIO3 | 2 O 74 | P57/CLK/PPG7
P30/A00/ZINO/UI 3 73 | P56/RDY/PPG6
P31/A01/AINO/UO1/(SDA1) | 4 72 | P55/HAK/PPG5
P32/A02/BINO/UCK1/(SCL1) | 5 71 | P54/HRQ/PPG4
P33/A03/UI2 | 6 70 [ P53/WRH/IRQ23
P34/A04/UO2/(SDA2) | 7 69 | P52/WRL
P35/A05/ZIN1/UCK2/(SCL2) | 8 68 | P51/RD

©
(=]
J

P36/A06/AIN1/IRQ8
P37/A07/BIN1/IRQ9
P40/A08/X0A"

P50/ALE
PA3/(PPG7)/IRQ22
PA2/(PPGB)/IRQ21

=3
D D
a o

P41/A09/X1A" | 12 64 | DVSS
vee |13 LQFP-100 63 | DvCC
vss | 14 62 | PA1/(PPG5)/IRQ20
Cc |15 61 | PAO/(PPG4)/IRQ19
P42/A10/UI3 | 16 60 | P87/IRQ18/ADTG
P43/A11/UO3/(SDA3) |17 59 | P86/UCKO/(SCLO)
P44/A12/UCK3/(SCL3) | 18 58 | P85/UO0/(SDAO)
P45/A13/Ul4 | 19 57 | Ps4/Ul0
P46/A14/UO4/(SDA4) | 20 56 | P83/IRQ17
P47/A15/UCK4/(SCL4) | 21 55 | P82/IRQ16/UCK6/(SCL6)
P90/CSO/ANS | 22 54 [ P81/U06/(SDA6)
P91/CS1/AN9 | 23 53 [ P80/IRQ15/UI6
P92/CS2/AN10 | 24 52 | RST
P93/CS3/AN11 | 25 51 [ MDO
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(FPT-100P-M20)

Dual clock product is sub clock oscillation pin.
Single clock product is P40/A08 and P41/A09 pins.
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H PIN DESCRIPTIONS

MB90880 Series
e

Pin no. Pin /10
. . name circuit Function
LQFP * QFP *2 type*s
P26 General-purpose I/O port
1 3 ADD D Higher address output pin (A22) when corresponding bit in external
address output control register (HACR) is set to "0".
TIO2 Base timer I/O pin (ch.2)
P27 General-purpose /O port
> 4 A23 D Higher address output pin (A23) when corresponding bit in external
address output control register (HACR) is set to "0".
TIOS3 Base timer I/O pin (ch.3)
P30 General-purpose I/O port
3 5 AOO0 E External address pin in non-multiplex mode.
ZINO 8/16-bit up-down counter/timer input pin (ch.0)
Ui Multi-function serial input pin
P31 General-purpose /O port
AO1 External address pin in non-multiplex mode.
. 5 AINO £ 8/16-bit up-down counter/timer input pin (ch.0)
Multi-function serial output pin
uo1/ This pin operates as UO1 when it is used in a UART/CSIO/LIN-
(SDA1) UART (operation modes 0 to 3) and as SDA1 when it is used in an
I2C (operation mode 4).
P32 General-purpose I/O port
A02 External address pin in nhon-multiplex mode.
BINO £ 8/16-bit up-down counter/timer input pin (ch.0)
5 7
Multi-function serial clock 1/O pin
UCK1/ This pin operates as UCK1 when it is used in a UART/CSIO/LIN-
(SCL1) UART (operation modes 0 to 3) and as SCL1 when it is used in an
I2C (operation mode 4).
P33 General-purpose I/O port
6 8 AO3 E External address pin in non-multiplex mode.
ul2 Multi-function serial input pin
P34 General-purpose I/O port
A04 External address pin in non-multiplex mode.
7 9 E Multi-function serial output pin
uo2/ This pin operates as UO2 when it is used in a UART/CSIO/LIN-
(SDA2) UART (operation modes 0 to 3) and as SDA2 when it is used in an
I2C (operation mode 4).

DS07-13743-5E

(Continued)
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Pin no. Pin /0
» " name circuit Function
LQFP QFP type*s
P35 General-purpose I/O port
AO5 External address pin in non-multiplex mode.
ZIN1 8/16-bit up-down counter/timer input pin (ch.1)
8 10 E Multi-function serial clock 1/0O pin
UCK2/ This pin operates as UCK2 when it is used in a UART/CSIO/LIN-
(SCL2) UART (operation modes 0 to 3) and as SCL2 when it is used in an
I2C (operation mode 4).
P36 General-purpose I/O port
9 11 AO6 D External address pin in non-multiplex mode.
AIN1 8/16-bit up-down counter/timer input pin (ch.1)
IRQ8 External interrupt input pin
P37 General-purpose I/O port
10 12 A07 D External address pin in non-multiplex mode.
BIN1 8/16-bit up-down counter/timer input pin (ch.1)
IRQ9 External interrupt input pin
P40 General-purpose I/0O port (Only for single clock model)
11 13 AO8 A/D External address pin in non-multiplex mode. (Only for single clock
model)
XO0A 32 kHz oscillator connecting pin (Only for dual clock model)
P41 General-purpose /O port (Only for single clock model)
12 14 AO9 A/D External address pin in non-multiplex mode. (Only for single clock
model)
X1A 32 kHz oscillator connecting pin (Only for dual clock model)
13 15 VCC — | Power supply pin
14 16 VSS — | Power supply pin (GND)
15 17 c __ | Regulator stabilization capacity connecting pin
It should be connected to a 0.47uF ceramic capacitor.
P42 General-purpose I/0 port
16 18 A10 E External address pin in non-multiplex mode.
ul3 Multi-function serial input pin
P43 General-purpose I/O port
A11 External address pin in non-multiplex mode.
17 19 E | Multi-function serial output pin
uos/ This pin operates as UO3 when it is used in a UART/CSIO/LIN-
(SDA3) UART (operation modes 0 to 3) and as SDA3 when it is used in an
I2C (operation mode 4).

(Continued)
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Pin no. Pin 1/0
» " name circuit Function
P44 General-purpose I/O port
A12 External address pin in non-multiplex mode.
18 20 E Multi-function serial clock I/O pin
UCK3/ This pin operates as UCK3 when it is used in a UART/CSIO/LIN-
(SCL3) UART (operation modes 0 to 3) and as SCL3 when it is used in an
I2C (operation mode 4).
P45 General-purpose I/O port
19 21 A13 E External address pin in non-multiplex mode.
ul4 Multi-function serial input pin
P46 General-purpose /O port
A14 External address pin in hon-multiplex mode.
20 29 E Multi-function serial output pin
uo4/ This pin operates as UO4 when it is used in a UART/CSIO/LIN-
(SDA4) UART (operation modes 0 to 3) and as SDA4 when it is used in an
I2C (operation mode 4).
P47 General-purpose /O port
A15 External address pin in non-multiplex mode.
21 23 E Multi-function serial clock 1/O pin
UCK4/ This pin operates as UCK4 when it is used in a UART/CSIO/LIN-
(SCL4) UART (operation modes 0 to 3) and as SCL4 when it is used in an
I2C (operation mode 4).
P90 General-purpose I/O port
22 24 CS0 H Chip select 0 output pin
AN8 Analog input pin
P91 General-purpose I/O port
23 25 CSs1 H Chip select 1 output pin
AN9 Analog input pin
P92 General-purpose /O port
24 26 Cs2 H Chip select 2 output pin
AN10 Analog input pin
P93 General-purpose I/O port
25 27 Cs3 H Chip select 3 output pin
AN11 Analog input pin
P94 General-purpose I/O port
26 28 H - :
AN12 Analog input pin
P95 General-purpose I/O port
27 29 AN13 K Analog input pin
(UI3) Multi-function serial input pin (when the P95FS bit in POFSR register
iS “1 1!)

DS07-13743-5E

(Continued)
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Pin no. Pin /10
. ) name circuit Function
LQFP * QFP *2 type*s
P96 General-purpose /O port
AN14 Analog input pin
Multi-function serial output pin
28 30 U3/ K This pin operates as UO3 when it is used in a UART/CSIO/LIN-

ESD A23,) UART (operation modes 0 to 3) and as SDA3 when it is used in an

I2C (operation mode 4).
(when the P96FS bit in POFSR register is “17)

P97 General-purpose I/O port
AN15 Analog input pin
Multi-function serial clock I/O pin
29 31 UCK3)/ K This pin operates as UCK3 when it is used in a UART/CSIO/LIN-
((SCLB)) UART (operation modes 0 to 3) and as SCL3 when it is used in an
I2C (operation mode 4).
(when the P97FS bit in POFSR register is “17)
30 32 AVCC — | A/D converter power supply pin
Reference voltage input pin for A/D converter
31 33 AVRH — | This power supply must be turned on or off while a voltage higher
than or equal to AVRH is applied to AVCC.
P70 General-purpose I/O port
32 34 H
AN16 Analog input pin
33 35 AVSS - A/D converter analog GND pin
P60 General-purpose I/O port
34 36 H
ANO Analog input pin
P61 General-purpose I/O port
35 37 H
AN1 Analog input pin
P62 General-purpose /O port
36 38 H
AN2 Analog input pin
P63 General-purpose I/O port
37 39 H - -
AN3 Analog input pin
P64 General-purpose I/O port
38 40 H
AN4 Analog input pin
P65 General-purpose I/O port
39 41 H purp P
AN5 Analog input pin
P66 General-purpose 1/O port
40 42 H
ANG6 Analog input pin
P67 General-purpose I/O port
41 43 H - -
AN7 Analog input pin
(Continued)
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Pin no. Pin /0
» ” name circuit Function
42 44 VSS — | Power supply pin (GND)
P71 General-purpose I/O port
IRQ10 External interrupt input pin
43 45 AN17 K' | Analog input pin
(U14) Multi-function serial input pin (when the P71FS bit in P7FSR register
iS “1!!)
P72 General-purpose /O port
IRQ11 External interrupt input pin
AN18 Analog input pin
44 46 K Multi-function serial output pin
Uo4Y This pin operates as UO4 when it is used in a UART/CSIO/LIN-
( ) UART (operation modes 0 to 3) and as SDA4 when it is used in an
(SDA4) .
I2C (operation mode 4).
(when the P72FS bit in P7FSR register is “17)
P73 General-purpose I/O port
IRQ12 External interrupt input pin
AN19 Analog input pin
45 47 K | Multi-function serial clock 1/0 pin
UCKA)/ This pin operates as UCK4 when it is used in a UART/CSIO/LIN-
( ) UART (operation modes 0 to 3) and as SCL4 when it is used in an
(SCL4) .
I2C (operation mode 4).
(when the P73FS bit in P7FSR register is “17)
P74 General-purpose I/O port
46 48 IRQ13 G External interrupt input pin
uls Multi-function serial input pin
P75 General-purpose /O port
Multi-function serial output pin
47 49 uos/ G |This pin operates as UO5 when it is used in a UART/CSIO/LIN-
(SDAb) UART (operation modes 0 to 3) and as SDA5 when it is used in an
I2C (operation mode 4).
P76 General-purpose I/O port
IRQ14 External interrupt input pin
48 50 G Multi-function serial clock 1/0 pin
UCKS5/ This pin operates as UCK5 when it is used in a UART/CSIO/LIN-
(SCL5) UART (operation modes 0 to 3) and as SCL5 when it is used in an
I2C (operation mode 4).
49 51 MD2 M Operation mode specification input pin
50 52 MD1 L Operation mode specification input pin

DS07-13743-5E

(Continued)
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Pin no. Pin /0
circuit Function
LQFP * QFP *2 name type*
51 53 MDO L Operation mode specification input pin
52 54 RST B Reset input pin
P80 General-purpose /O port
53 55 IRQ15 G External interrupt input pin
ule Multi-function serial input pin
P81 General-purpose I/O port
Multi-function serial output pin
54 56 uoe/ G |This pin operates as UO6 when it is used in a UART/CSIO/LIN-
(SDAG) UART (operation modes 0 to 3) and as SDA6 when it is used in an
I2C (operation mode 4).
P82 General-purpose I/O port
IRQ16 External interrupt input pin
55 57 G Multi-function serial clock I/0O pin
UCKe/ This pin operates as UCK6 when it is used in a UART/CSIO/LIN-
(SCL6) UART (operation modes 0 to 3) and as SCL6 when it is used in an
I2C (operation mode 4).
P83 General-purpose I/O port
56 58 | : - -
IRQ17 External interrupt input pin
P84 General-purpose I/O port
57 59 G - - — -
ulo Multi-function serial input pin
P85 General-purpose /O port
Multi-function serial output pin
58 60 uoo/ G | This pin operates as UOO when it is used in a UART/CSIO/LIN-
(SDAO) UART (operation modes 0 to 3) and as SDAO when it is used in an
I2C (operation mode 4).
P86 General-purpose I/O port
Multi-function serial clock I/O pin
59 61 UCKO/ G |This pin operates as UCKO when it is used in a UART/CSIO/LIN-
(SCLO) UART (operation modes 0 to 3) and as SCLO when it is used in an
I2C (operation mode 4).
P87 General-purpose I/O port
60 62 IRQ18 | External interrupt input pin
ADTG External trigger input pin, when A/D converter is used.
PAO General-purpose I/O port
61 63 IRQ19 J External interrupt input pin
(PPG4) PPG timer output pin (when the PAOFS bit in PAFSR register is “17)

(Continued)
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Pin no. Pin /0
circuit Function
LQFP * QFP *2 name type*s
PA1 General-purpose /O port
62 64 IRQ20 J External interrupt input pin
(PPG5) PPG timer output pin (when the PA1FS bit in PAFSR register is "1")
63 65 DVCC — | PA port power supply pin
64 66 DVSS — | PA port power supply pin (GND)
PA2 General-purpose I/O port
65 67 IRQ21 J External interrupt input pin
(PPG6) PPG timer output pin (when the PA2FS bit in PAFSR register is "1")
PA3 General-purpose /O port
66 68 IRQ22 J External interrupt input pin
(PPG7) PPG timer output pin (when the PA3FS bit in PAFSR register is "1")
P50 General-purpose I/O port
67 69 F - —
ALE Address latch enable signal (ALE) pin in external bus mode.
P51 General-purpose /O port
68 70 — F ——
RD Read strobe output (RD) pin in external bus mode.
P52 General-purpose I/O port
69 71 F Lower data write strobe output (WRL) pin in external bus mode, and
WRL serves as a general-purpose 1/O port when WRE bit in EPCR regis-
teris "0".
P53 General-purpose I/O port
Higher data write strobe output (WRH) pin in external bus mode with
70 72 WRH F 16-bit bus width, and serves as a general-purpose I/O port when
WRE bit in EPCR register is "0".
IRQ23 External interrupt input pin
P54 General-purpose /O port
71 73 HRQ E Hold request input (HRQ) pin in external bus mode, and serves as a
general-purpose I/O port when HDE bit in EPCR register is "0".
PPG4 PPG timer output pin
P55 General-purpose I/O port
Hold acknowledge output (HAK) pin in external bus mode, and
72 74 HAK F serves as a general-purpose I/0O port when HDE bit in EPCR
register is "0".
PPG5 PPG timer output pin

(Continued)
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Pin no. Pin _I/O_ _
LQFP * QFP *2 name (tzlrcu*|3t Function
ype
P56 General-purpose /O port
73 75 RDY E External ready input (RDY) pinin externgl _bus mode, a_nd serves as
a general-purpose 1/O port when RYE bit in EPCR register is "0".
PPG6 PPG timer output pin
P57 General-purpose /O port
Machine cycle clock output (CLK) pin in external bus mode, and
74 76 CLK F serves as a general-purpose I/O port when CKE bitin EPCR register
is "0".
PPG7 PPG timer output pin
P00 General-purpose /O port
25 77 ADOO/ c Lower external address/data bus 1/O pin (AD0O) in multiplex mode.
D00 Lower external data bus output pin (D00) in non-multiplex mode.
IRQO External interrupt input pin
PO1 General-purpose I/O port
76 -8 ADO1/ c External address/lower data bus 1/0 pin (ADO1) in multiplex mode.
DO1 Lower external data bus output pin (DO1) in non-multiplex mode.
IRQ1 External interrupt input pin
P02 General-purpose I/O port
77 79 ADO2/ c External address/lower data bus I/O pin (AD02) in multiplex mode.
D02 Lower external data bus output pin (D02) in non-multiplex mode.
IRQ2 External interrupt input pin
P03 General-purpose /O port
78 80 ADO3/ c External address/lower data bus I/O pin (AD03) in multiplex mode.
D03 Lower external data bus output pin (D03) in non-multiplex mode.
IRQ3 External interrupt input pin
P04 General-purpose /O port
29 81 ADO4/ c Lower external address/data bus 1/O pin (AD04) in multiplex mode.
D04 Lower external data bus output pin (D04) in non-multiplex mode.
IRQ4 External interrupt input pin

(Continued)
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Pin no. Pin _I/O_ ]
circuit Function
LQFP * QFP *2 name type*
P05 General-purpose /O port
80 82 ADO5/ c Lower external address/data bus I/O pin (AD05) in multiplex mode.
D05 Lower external data bus output pin (D05) in non-multiplex mode.
IRQ5 External interrupt input pin
P06 General-purpose /O port
81 83 ADO6/ c Lower external address/data bus I/O pin (AD06) in multiplex mode.
D06 Lower external data bus output pin (DO6) in non-multiplex mode.
IRQ6 External interrupt input pin
P07 General-purpose /O port
82 84 ADO7/ c Lower external address/data bus I/O pin (AD07) in multiplex mode.
DO7 Lower external data bus output pin (D07) in non-multiplex mode.
IRQ7 External interrupt input pin
P10 General-purpose I/O port
83 85 ADO8/ c Higher external address/data bus 1/O pin (AD08) in multiplex mode.
Do8 Higher external data output pin (D08) in non-multiplex mode.
ouTo Output compare event output pin
P11 General-purpose I/O port
84 86 AD09/ c Higher external address/data bus 1/O pin (AD09) in multiplex mode.
D09 Higher external data output pin (D09) in non-multiplex mode.
OUT1 Output compare event output pin
P12 General-purpose I/O port
85 87 AD10/ c Higher external address/data bus 1/O pin (AD10) in multiplex mode.
D10 Higher external data output pin (D10) in non-multiplex mode.
ouT2 Output compare event output pin
(Continued)
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Pin no. Pin _I/O_ _
LQFP * QFP *2 name (t:|rcu*|3t Function
ype
P13 General-purpose /O port
86 88 AD11/ c Higher external address/data bus I/O pin (AD11) in multiplex mode.
D11 Higher external data output pin (D11) in non-multiplex mode.
OUT3 Output compare event output pin
P14 General-purpose /O port
87 89 AD12/ c Higher external address/data bus 1/O pin (AD12) in multiplex mode.
D12 Higher external data output pin (D12) in non-multiplex mode.
OuUT4 Output compare event output pin
88 90 VCC — | Power supply pin
89 91 VSS — | Power supply pin (GND)
90 92 X1 A Main oscillator connecting pin
91 93 X0 A Main oscillator connecting pin
P15 General-purpose I/O port
92 o4 AD13/ C Higher external address/data bus I/O pin (AD13) in multiplex mode.
D13 Higher external data output pin (D13) in non-multiplex mode.
OuT5 Output compare event output pin
P16 General-purpose /O port
93 o5 AD14/ c Higher external address/data bus 1/O pin (AD14) in multiplex mode.
D14 Higher external data output pin (D14) in non-multiplex mode.
INO Trigger input pin for input capture ch.0
P17 General-purpose I/O port
94 96 AD15/ c Higher external address/data bus I/O pin (AD15) in multiplex mode.
D15 Higher external data output pin (D15) in non-multiplex mode.
IN1 Trigger input pin for input capture ch.1
P20 General-purpose I/O port
95 97 A16 D Higher address output pin (A16) when cgrresponding bit in external
address output control register (HACR) is set to "0".
PPGO PPG timer output pin

(Continued)
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(Continued)
Pin no. Pin _I/O_ ]
. ) name circuit Function
LQFP * QFP *2 type*s
P21 General-purpose /O port
9% 98 A17 D Higher address output pin (A17) when corresponding bit in external
address output control register (HACR) is set to "0".
PPG1 PPG timer output pin
P22 General-purpose I/O port
97 99 A18 D Higher address output pin (A18) when corresponding bit in external
address output control register (HACR) is set to "0".
PPG2 PPG timer output pin
P23 General-purpose /O port
98 100 A19 D Higher address output pin (A19) when corresponding bit in external
address output control register (HACR) is set to "0".
PPG3 PPG timer output pin
P24 General-purpose I/O port
99 1 A20 D Higher address output pin (A20) when corresponding bit in external
address output control register (HACR) is set to "0".
TIOO Base timer I/O pin (ch.0)
P25 General-purpose /O port
100 2 A1 D Higher address output pin (A21) when corresponding bit in external
address output control register (HACR) is set to "0".
TIOA Base timer 1/O pin (ch.1)

*1 :LQFP : FPT-100P-M20
*2 :QFP : FPT-100P-M06
*3 : For the I/O circuit type, refer to “@ 1/0 CIRCUIT TYPE”.
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H 1/0 CIRCUIT TYPE

Type Circuit Remarks
A D * Oscillation feedback resistance
X1, X1A : {}o— X1, X0 : approx. 1 MQ
P-ch N-ch
¢ © Xout X1A, XO0A : approx. 10 MQ
X0, X0A e Standby control provided
Standby control
signal
B Hysteresis input with pull-up resistor
Hysteresis input
C Pull-up control signal ¢ Input pull-up resistor control provided
¢ CMOS level output
¢ Hysteresis input
e CMOS input (in external bus mode)
CMOS input
--------------- Hysteresis input
"""""""" Standby control for
input shutdown
D e CMOS level output
¢ Hysteresis input
Hysteresis input
Standby control for
input shutdown
E ¢ CMOS level output
¢ Hysteresis input
* |2C level hysteresis input
Hysteresis input
12C level
hysteresis input
Standby control for
input shutdown
(Continued)
[c®)
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Type Circuit Remarks
F e CMOS level output
* Hysteresis input
* CMOS input (in external bus mode)
CMOS input
Hysteresis input
Standby control for
input shutdown
G * CMOS level output
P-ch Open -drain control (Open-drain control provided)
S|gnal * 5V tolerant
D e Hysteresis input
* 12C level hysteresis input
' Hysteresis input
I?C level
hysteresis input
Standby control for
input shutdown
H e CMOS level output

Hysteresis input
Standby control for
input shutdown
Analog input

* Hysteresis input
* Analog input

P-ch

Open-drain control
signal

. . Hysteresis input
'-—==---------- _ Standby control for
input shutdown

e CMOS level output
(Open-drain control provided)

* 5V tolerant

* Hysteresis input

DS07-13743-5E
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Type Circuit Remarks
J e CMOS/level output
(high-current type)
* Hysteresis input

Hysteresis input

Standby control for
input shutdown

K * CMOS level output

» Hysteresis input

* Analog input

* 12C level hysteresis input

Hysteresis input

[2C level
Hysteresis input
Standby control for
input shutdown
Analog input

L Flash memory product
Flash memory product « CMOS level input

N-ch » High-voltage control for flash test
provided
N-ch
D T
I [l Control signal
N-ch R .
' LA\ » Mode input
Nl Diffused resistor
-ch bead

MASK ROM product
Hysteresis input

R ; ,
D AW —[E>o[~>o+ Hysteresis input

(Continued)
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(Continued)
Type Circuit Remarks
M Flash memory product Flash memory product
N-ch * CMOS level input
* High-voltage control for flash test
N-ch provided
D T
I [ Control signal
ch R .
i AV » Mode input
N-ch |, Diffused resistor
MASK ROM product, Evaluation product With pull-down resistor
R Hysteresis input
D Wy —[Z>o{ >0+ Hysteresis input
% Pull-down resistor
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B HANDLING DEVICES
1. Maximum rated voltages for the prevention of latch-up
Be cautious not to exceed the absolute maximum rating.

CMOS ICs may cause latch-up, when a voltage higher than Vcc or lower than Vss is applied to input or output
pins other than medium-to-high resistant pins, or when a voltage exceeding the rating is applied between VCC
and VSS pins.

If latch-up occurs, the power supply current increases rapidly, sometimes resulting in thermal breakdown of the
device. Take the utmost care not to let it occur.

Likewise, care must be taken not to allow the analog power supply (AVcc, AVRH) and analog input to exceed
the digital power supply (Vcc) when turning on or off any analog system.

2. Handling unused pins

Leaving unused input pins open may cause a malfunction or latch-up which leads to fatal damage to the device.
Therefore, they must be pulled up or down through at least 2 kQ resistance. Also, any unused I/O pin should be
left open in the output state, or set to the input state and handled in the same way as an unused input pin.

3. Notes on using external clock

Even when an external clock is being used, oscillation stabilization wait time is required for a power-on reset or
release from sub clock mode or stop mode.
The following diagram shows an example of using an external clock.

{>C XO0(X0A)

Open — X1(X1A)

4. Handling power supply pins (VCC/VSS)

When multiple VCC and VSS pins supply pins are used, all the power supply pins must be connected to external
power and ground lines due to the device design, to reduce latch-up and unwanted radiation, prevent abnormal
operation of strobe signals caused by the rise in the ground level and to conform to the total output current rating.
Make sure to connectthe VCC and VSS pins of this device via lowest impedance to power lines. Itis recommended
that a bypass capacitor of around 0.1 uF be placed between the VCC and VSS pins near the device.

5. Crystal oscillator circuit

Noises around X0/X1 or XOA/X1A pins may cause abnormal operations. It is strongly recommended to provide
bypass capacitors via shortest distance from X0/X1, XOA/X1A pins, crystal oscillator (or ceramic oscillator) and
ground lines and also not to allow the lines of the oscillation circuit to cross the lines of other circuits. This will
ensure stable operations of the printed circuit boards. Please ask each crystal maker to evaluate the oscillational
characteristics of the crystal and this device.

6. Notes on PLL clock mode operation

If an oscillator comes off or clock input stops during PLL clock mode operation, this microcontroller may continue
its operation using a free-running frequency from a self-excited oscillation circuit within PLL. This is not a
guaranteed operation.
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7. Power-on and power-off sequence of A/D converter and analog input

Turn on the A/D converters (AVce, AVRH) and analog inputs (ANO to AN19) after turning on the digital power
supply (Vce) .

During power-off, turn off the digital power supply (Vcc) after turning off the A/D converters and analog inputs
(ANO to AN19) .

In this case, make sure that AVRH does not exceed AVcc during the power-on/power-off procedure.

Also make sure that the input voltage does not exceed AVcc when a pin which is also used as an analog input
is used as an input port.

8. Handling power supply pins on A/D converter-mounted models

Make sure to achieve "AVcc = AVRH = Vcc" and "AVss = Vss" in connecting the circuits, even when not using the
A/D converter function.

9. Note on power-up

To prevent the internal regulator from malfunctioning, maintain the voltage rise time at 50 us (between 0.2V and
2.7V) or more during power-up.

10. Stabilization of power supply

Even when the Vcc power supply voltage is within the specified operating range, it may still cause the device to
malfunction, if the power supply changes rapidly. For stabilization reference, it is recommended to control the
supply voltage so that Vcc ripple variations (P-P values) at commercial frequencies (50/60 Hz) fall below 10%
of the standard Vcc supply voltage and the coefficient of fluctuation does not exceed 0.1 V/ms at instantaneous
power switching.
11. Note of MB90F883B(S), MB90F884B(S)
* Maximum operating frequency is 25 MHz.
* MBO0OF883B(S) and MB90F884B(S) do not contain the flash security function or protect function against
erroneous write operation.

12. Note of MB90F883BH(S), MBI0F884BH(S)

MB90F883BH(S) and MB90F884BH(S) do not contain the flash security function or protect function against
erroneous write operation.

13. Serial Communication

There is a possibility to receive wrong data due to the noise or other causes on the serial communication.
Therefore, design a printed circuit board so as to avoid noise.

Retransmit the data if an error occurs because of applying the checksum to the last data in consideration of
receiving wrong data due to the noise.

14. When Using Dual Clock Products as Single Clock Products

Use the XOA pin connected to Vss, and use the X1A pin as open.
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B BLOCK DIAGRAM

— PPGO to PPG7

«<— AINO, AIN1
< BINO, BIN1
<— ZINO, ZIN1

X0, X1, RST _ CPU
XO0A, X1A } Clock control F2MC-16LX
MDO to MD2 circuit series core
RAM
Interrupt controller
ROM
ubDMAC
16-bit PPG
Ulo to Ul6 —> . . .
UOO to UOG Multifunction serial 2
UCKO to UCKGE <— SIO/UART/I2C a /16-bi
mode switching > 8/16-bit
enabled @ up-dovyn
- counter/timer
O
=
L
1/O timer
AVCC 16-bit input capture x
AVRH — 2 channels
pss g 1 | [T Jobh ouputcompare
- X
ADTG [ A/D converter oot
ANO to AN19 ——= 16-bit free-run timer
24 . . .
IRQO to IRQ23 —~—|  External interrupt  je———» 16-bit base timer
Reload timer/PWM/PWC/
PPG mode switching
enabled
I/O port

Note : The I/O ports shown in the diagram above are shared by other built-in function blocks. They cannot be used

~— INO, IN1
— OUTO to OUT5

«— TIOO0 to TIO3

 EEEEEEREEREE

POO P10 P20 P30 P40 P50 P60 P70 P80 P90 PAO

to to

to to to

to to to to

P07 P17 P27 P37 P47 P57 P67 P76 P87 P97 PA3

as I/0 ports when used as pins for a built-in module.

24
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H MEMORY MAP

. . Internal ROM External ROM
Single chip mode external bus external bus
FFFFFFH | |
ROM area ROM area
Address #1 e
omoooon L N .
ROM area ROM area
Address #2 Image of FF bank Image of FF bank
007900 Peripheral area Peripheral area Peripheral area
Address #3
RAM Register RAM Register RAM Register
Jeeotoow o 1| -
Q000FOH | ——— | L -
Peripheral area Peripheral area Peripheral area
Qooooow | 1 0 |
[ J:intemal [ :External [><]:Access prohibited
Parts No. Address #1 Address #2 Address #3
MB90882 (S) FCO0000H 004100+
MB90F882A (S) FCO000~ 004100+
MB90OF883B (S) /
MB90F883BH (S)/ FAO000~ 006100+
MB90F883C(S) 008000+ fixed
MB90F884B (S) /
MB90F884BH (S)/ F80000+ 007900H
MB9O0OF884C(S)
MB90V880A-101/102 (F80000H) 007900+

Note : The image of the ROM data in the FF bank appears at the top of the 00 bank in order to enable efficient use
of the C compiler small memory model. The lower 16-bit address for the FF bank will be assigned to the
same address as that for the 00 bank, so that tables in ROM can be referenced without declaring a "far"
indication with the pointer.

For example, when accessing the address 00C000w, the actual access is to address FFC000+H in ROM.
Here the FF bank ROM area exceeds 32 Kbytes, it is not possible to show the entire area in the 00 bank
image. Therefore, the ROM data in FF8000+ to FFFFFF+ can be seen in the 00 bank image, while the data
in FFO000H to FF7FFFH can only be seen in the FF bank. For MB90F883B(S)/F883BH(S)/F883C(S), the
areas of 006100+ to 0078FF+ and F80000+ to FOFFFFH cannot be used as an external area.
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B F2MC-16LX CPU PROGRAMMING MODEL

» Dedicated register

i
l<— 8bits —»

1
32 bits

AH i AL Accumulator

I

| usP User stack pointer

I

I

| SSP System stack pointer

I

i PS Processor status

I

i PC Program counter

I

! 1

i i DPR Direct page register
I

! I

! 1

i i PCB Program counter bank register
I

I

| i DTB Data bank register

! I

i i usB User stack bank register

! I

i : SSB System stack bank register

| I

i i ADB Additional data bank register

! 1

! I

l :

! I

! I

! I

I

'

<—— 16 bits ———»

A

* General-purpose register

MSB , LSB
16 bits
0001801 + RP x 10w |--- -——
RWO
RLO
RW1
RW2
RL1
RW3
R1 | RO RW4
e RL2
R3 ! R2 RWS5
RS | R4 RW6
————— e RL3
R7 | R6 RW7
¢ Processor status
bit 15 «—» bit 13 bit 12 «—— = bit8 bit7 bit 0
PS ILM RP CCR
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W I/O MAP
Address ab?)‘:g\i/?:tai:) n Register name R/W Resource Initial value
000000+ PDRO Port O data register R/W Port 0 XXXXXXXXB
000001+ PDR1 Port 1 data register R/W Port 1 XXXXXXXXe
000002+ PDR2 Port 2 data register R/W Port 2 XXXXXXXXB
000003+ PDR3 Port 3 data register R/W Port 3 XXXXXXXXs
000004+ PDR4 Port 4 data register R/W Port 4 XXXXXXXXs
000005+ PDR5 Port 5 data register R/W Port 5 XXXXXXXXB
000006+ PDR6 Port 6 data register R/W Port 6 XXXXXXXXB
000007+ PDR7 Port 7 data register R/W Port 7 XXXXXXXXe
000008H PDR8 Port 8 data register R/W Port 8 XXXXXXXXB
000009+ PDR9 Port 9 data register R/W Port 9 XXXXXXXXB
00000AH PDRA Port A data register R/W Port A XXXXXXXXs
00000B«| UDER  |Up-down timer input enable register | R | UP-down timerinput |y q00000,
00000CH ILSRO Serial input level selection register 0 R/W 000000008
00000Dx|  ILSR1 |Serial input level selection register 1 | Rw | Multi-function serial 5500000,
00000EH ILSR2 Serial input level selection register 2 R/W ---00000s
00000FH Disabled
000010H DDRO Port O direction register R/W Port 0 000000008
000011+ DDR1 Port 1 direction register R/W Port 1 000000008
000012H DDR2 Port 2 direction register R/W Port 2 000000008
000013H DDR3 Port 3 direction register R/W Port 3 000000008
000014+ DDR4 Port 4 direction register R/W Port 4 000000008
000015+ DDR5 Port 5 direction register R/W Port 5 000000008
000016H DDR6 Port 6 direction register R/W Port 6 000000008
000017H DDR7 Port 7 direction register R/W Port 7 -0000000s
000018H DDR8 Port 8 direction register R/W Port 8 000000008
000019+ DDR9 Port 9 direction register R/W Port 9 000000008
00001A+ DDRA Port A direction register R/W Port A ----0000s
00001BH ADERO Analog input enable register 0 R/W Port 6, A/D 111111118
00001CH ADER1 Analog input enable register 1 R/W Port 9, A/D 111111118
00001Dw ADER2 Analog input enable register 2 R/W Port 7, A/D ---1111s
00001EH RDRO Port 0 input resistance register R/W reggtr;r?c%)gghutfol) 000000008
00001FH RDR1 Port 1 input resistance register R/W re;g{;g cg)lélcl)_nutir)ol) 000000008
(Continued)
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Register . -
Address abbreviation Register name R/W Resource Initial value
000020~ SMRO Serial bus mode register ch.0 R/W $555555%s
SCRO/IBCRO serial bus control
000021+ | SCRO/IBCRO register/I°C bus control register ch.0 RIW 53555555
ESCRO0/ Extended communication control
000022+ IBSRO register/I?C bus status register ch.0 R/W $555553%.
000023+ SSRO Serial status register ch.0 R/W 355555558
RDR00/ | Transmission/reception data register O Multi-function serial
0000244 | 2R3 | 0 RW | Multifunction serial | 55555558
RDR10/ | Transmission/reception data register 1
000025+ | GPRIYN | e RW $5$5$35%
000026+ BGRO0O Baud rate generator register 0 ch.0 R/W 35555555
000027+ BGR10 Baud rate generator register 1 ch.0 R/W $555555%s
000028+ ISBAO 7-bit slave address register ch.0 R/W 000000008
000029+ ISMKO 7-bit slave address mask register ch.0 | R/W 011111118
00002AH SMR1 Serial bus mode register ch.1 R/W 355555558
Serial bus control register / 1°C bus
00002B+ | SCR1/IBCR1 control register ch.1 R/W $$53355%s
ESCR1/ |Extended communication control
00002Cn IBSR1 register / I2C bus status register ch.1 RIW $555555%.
00002DH SSR1 Serial status register ch.1 R/W $555555%s
RDRO01/ | Transmission/reception data register O Multi-function serial
00oo2ex | 201 | e RW noti $535353%
RDR11/ | Transmission/reception data register 1
00002FH TDR11 ch 1 R,wW 355555558
000030+ BGRO1 Baud rate generator register 0 ch.1 R/W 355555558
000031H BGR11 Baud rate generator register 1 ch.1 R/W 355555558
000032+ ISBA1 7-bit slave address register ch.1 R/W 000000008
000033H ISMK1 7-bit slave address mask register ch.1 | R/W 011111118
000034+ ADCSL Lower A/D control status register R/W 000111108
000035+ ADCSH Higher A/D control status register R/W 000000008
000036+ ADCRL Lower A/D data register R XXXXXXXXs
000037+ ADCRH Higher A/D data register R A/D Converter 111111XXs
000038 ADSRL Lovyer A/D conversion channel setting RIW 000000005
register
000039 ADSRH ng_her A/D conversion channel setting RW 00000000=
register
00003A+ Reserved
(Continued)
o)
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Register . -
Address abbreviation Register name R/W Resource Initial value
Address detection control status Address match
00003B+ | PACSR1 register 1 R/W detection function 000000008
00003CH OLSRO Output level selection register 0 R/W opefm(-)c?r;irg\cl::r?trol) -000----8
00003D#| OLSR1  |Output level selection register 1 RIW ope|r31?<;tra8ir$'\<l:§r?trol) 00000000s
00003EH SMR2 Serial bus mode register ch.2 R/W 355555558
Serial bus control register / 12C bus
00003FH | SCR2/IBCR2 control register ch.2 R/W 335555558
ESCR2/ Extended communication control
000040+ | "|BSR2  |register / I°C bus status register ch.2 | W 59553553
000041+ SSR2 Serial status register ch.2 R/W $$55555%s
RDRO02/ | Transmission/reception data register O Multi-function serial
oooo42w | 2R | D RW noic $555$5$s
Ti ission/ tion dat ister 1
000043 BI'IED)E%/ C[]a.\gsmlssmn reception data register RW $355555%s
000044+ BGR02 Baud rate generator register 0 ch.2 R/W 355555558
000045+ BGR12 Baud rate generator register 1 ch.2 R/W 355555558
000046+ ISBA2 7-bit slave address register ch.2 R/W 000000008
000047+ ISMK2 7-bit slave address mask register ch.2 | R/W 011111118
000048+ SMR3 Serial bus mode register ch.3 R/W $$555555%s
Serial bus control register / 1°C bus
000049+ | SCR3/IBCR3 control register ch.3 R/W $$55555%s
ESCR3/ |Extended communication control
00004Aw IBSR3 register / 12C bus status register ch.3 RIW $355555%
00004B SSR3 Serial status register ch.3 R/W 355555558
RDR03/ | Transmission/reception data register 0 Multi-function serial
00004Cv|  TpRO3  |ch.3 RW ch.3 $5555555:
RDR13/ | Transmission/reception data register 1
oooo4ps | HRRIY | RW $53$3$5%
00004EH BGRO03 Baud rate generator register 0 ch.3 R/W $555555%s
00004FH BGR13 Baud rate generator register 1 ch.3 R/W $555555%s
000050+ ISBA3 7-bit slave address register ch.3 R/W 000000008
000051+ ISMK3 7-bit slave address mask register ch.3 | R/W 011111118
000052+ SMR4 Serial bus mode register ch.4 R/W 355555558
Serial bus control register / 12C bus Multi-function serial
ch.4
000053+ | SCR4/IBCR4 |* "~ register ch.4 R/W 55555888
(Continued)
O
DS07-13743-5E FUJ]TSU 29



MB90880 Series
e

Register . -

Address abbreviation Register name R/W Resource Initial value
ESCR4/ Extended communication control

000054+ IBSR4 register / I2C bus status register ch.4 RIW 5535555

000055+ SSR4 Serial status register ch.4 R/W $$55555%s
RDRO04/ | Transmission/reception data register 0

000056+ | TDRA4  |or4 RW $555$5$s
RDR14/ | Transmission/reception data register 1 Multi-function serial

000057+ | TRRYY | g RW ch.4 $555$5$s

000058+ BGR04 Baud rate generator register 0 ch.4 R/W $555555%s

000059+ BGR14 Baud rate generator register 1 ch.4 R/W $555555%s

00005AH ISBA4 7-bit slave address register ch.4 R/W 000000008

00005BH ISMK4 7-bit slave address mask register ch.4 | R/W 011111118

00005CH SMR5 Serial bus mode register ch.5 R/W $555555%s

Serial bus control register / 12C bus

00005D+ | SCR5/IBCR5 control register ch.5 R/W $$53555%s
ESCRS5/ Extended communication control

00005Ex IBSR5 register / I2C bus status register ch.5 R/W 35535539

00005FH SSR5 Serial status register ch.5 R/W $555555%s
RDRO05/ | Transmission/reception data register O Multi-function serial

000060+ | TBR02  |fe RW nic $$3$3$3%
RDR15/ | Transmission/reception data register 1

000061+ |  TPR1E |chs R,W $55$555%s

000062+ BGRO05 Baud rate generator register 0 ch.5 R/W $$55555%s

000063+ BGR15 Baud rate generator register 1 ch.5 R/W $553555%s

000064+ ISBA5 7-bit slave address register ch.5 R/W 000000008

000065+ ISMK5 7-bit slave address mask register ch.5 | R/W 011111118

000066H Lower output compare register (ch.0) 000000008
OCCPO . - R/W

000067+ Higher output compare register (ch.0) 000000008

000068+ Lower output compare register (ch.1) 000000008
OCCP1 . - R/W . .

000069+ Higher output compare register (ch.1) 16-bit /0 timer output | 000000008

compare
00006A Lower output compare register (ch.2 00000000
ill I, P P g (ch.2) RAW (ch.0 to ch.5) B

00006BH Higher output compare register (ch.2) 000000008

00006CH Lower output compare register (ch.3) 000000008
OCCP3 . - R/W

00006DH Higher output compare register (ch.3) 000000008

00006EH Reserved

00006FH ROMM ROM mirror function selection register | R/W | ROM mirror function |  ------- 18

(Continued)
jee)
30 FU]]T SU DS07-13743-5E



MB90880 Series
e

Address ab%?g\l/?:i:)n Register name R/W Resource Initial value
000070H OCCP4 Lower output compare register (ch.4) RAW 000000008
000071H Higher output compare register (ch.4) 000000008
000072u P Lower output compare register (ch.5) RIW 000000008
000073+ Higher output compare register (ch.5) 000000008
000074 Lower output compare control register RW 0000--00s
(ch.0, ch.1)
0OCSo01 - -
000075+ Higher output compare control register | gy | 16-bit /O timer output |  ---00000a
(ch.0, ch.1) compare
i ch.0 to ch.5
0000764 Lower output compare control register R/W ( ) 0000--00s
(ch.2, ch.3)
0CsSs23 an I rodi
000077+ igher output compare control register RIW ---000005
(ch.2, ch.3)
000078k Lower output compare control register RIW 0000--005
(ch.4, ch.5)
0CS45 High tput trol ist
igher output compare control register
000079+ (ch.4, ch.5) R/W 000008
00007AH Lower input capture data register (ch.0) R XXXXXXXXs
IPCPO i i i
00007Bx I(-élr?f:)?r input capture data register R XXXXXXX X
00007CH Lower input capture data register (ch.1) R 1.6-bi'; I/0 ttimer XXXXXXXXs
input capture
IPCP1 i i i
00007Dx E;Ir?rﬁr input capture data register R (ch.0, ch.1) XXXXXXXXE
00007Ewn ICSO01 Input capture control status register R/W 000000008
00007FH ICEO1 Input capture edge register R { | - XXs
000080+ TCDT Lower timer counter data register R/W 000000008
000081+ TCDT Higher timer counter data register R/W 000000008
000082+ TCCS Timer control status register R/W 16-bit /O timer 000000008
000083+ TCCS Timer control status register R/W free-run timer XX-000008
000084+ CPCLR Lower compare clear register AW XXXXXXXXs
000085+ Higher compare clear register XXXXXXXXs
000086+
to Reserved
00009AH
00009BH DCSR E‘)al\éliit%rdescrlptor channel specification RW DMAC 000000005
00009CH DSRL DMAC lower status register R/W DMAC 000000008
00009DH DSRH DMAC higher status register R/W DMAC 000000008
(Continued)
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00009E+| PACSRO g‘;‘?;f:rsodete"“o” control status RW | Addressmaich 005000005
cooosr | Dimn | Desyed ieptsour generston | gy || Delayed e |
0000AOQH LPMCR Ir_:g;/srt):rwer consumption mode control W, R/'W Low power 000110008
consumption
0000A1H CKSCR | Clock selection register R, R/'W 111111008
%%%%'AA‘%: Reserved
0000A4H DSSR DMAC stop status register R/W DMAC 000000008
0000A5H ARSR Auto ready function selection register w 0011--00s
0000AGH HACR External address output control register| W External bus FREIIIIYY
0000A7H EPCR Bus control signal selection register w 1000*10-8
0000A8H WDTC Watchdog timer control register R, W Watchdog timer XXXXX1118
0000A9H TBTC Time base timer control register W, R/W| Time base timer 1XX00100s
0000AAH WTC Watch timer control register R, R/'W Watch timer 100010008
0000ABH Reserved
0000ACH DERL DMAC lower enable register R/W DMAG 000000008
000OADH DERH DMAC higher enable register R/W 000000008
0000AEH~ FMCS Flash memory control status register |W, R/W| Flash memory I/F 000X0000s
0000AFH Prohibited
0000BO~ ICROO Interrupt control register 00 W, R/'W 000001118
0000B1H ICRO1 Interrupt control register 01 W, R/W 000001118
0000B2+ ICRO2 Interrupt control register 02 W, R/W 000001118
0000B3H ICRO3 Interrupt control register 03 W, R'W 000001118
0000B4H ICR04 Interrupt control register 04 W, R/'W 000001118
0000B5+ ICRO5 Interrupt control register 05 W, R/W 000001118
0000B6H ICR0O6 Interrupt control register 06 W, R/'W 000001118
- Interrupt control
0000B7+ ICRO7 Interrupt control register 07 W, R/W 000001118
0000B8H ICRO8 Interrupt control register 08 W, R/W 000001118
0000B9H ICR09 Interrupt control register 09 W, R'W 000001118
0000BAH ICR10 Interrupt control register 10 W, R/'W 000001118
0000BBH+ ICR11 Interrupt control register 11 W, R/W 000001118
0000BCH ICR12 Interrupt control register 12 W, R/W 000001118
0000BDw ICR13 Interrupt control register 13 W, R/W 000001118
(Continued)
jee)
32 FU]]T SU DS07-13743-5E



MB90880 Series
e

Address ab?o(:g\i/?at:tai:)n Register name R/W Resource Initial value
0000BEH ICR14 Interrupt control register 14 W, R/W 000001118
Interrupt control
0000BFH ICR15 Interrupt control register 15 W, R/'W 000001118
0000COH CMRO Chip select area MASK register 0 R/W 000011118
0000C1H CARO Chip select area register 0 R/W 111111118
0000C2+ CMR1 Chip select area MASK register 1 R/W 000011118
0000C3H CAR1 Chip select area register 1 R/W 111111118
0000C4H CMR2 Chip select area MASK register 2 R/W 000011118
Bus interface
0000C5+ CAR2 Chip select area register 2 R/W 111111118
0000C6H CMRS3 Chip select area MASK register 3 R/W 00001111s
0000C7x CAR3 Chip select area register 3 R/W 111111118
0000C8H CSCR Chip select control register R/W ----000"s
0000C9H CALR Chip select active level register R/W ----0000s
0000CAH
to Reserved

0000CEH

0000CFH PLLOS PLL output selection register w PLL | - X0s
0000DO0H BAPL DMA buffer address pointer (low) R/W XXXXXXXXs
0000D1H BAPM DMA buffer address pointer (middle) R/W XXXXXXXXB
0000D2+ BAPH DMA buffer address pointer (high) R/W XXXXXXXXs
0000D3H DMACS DMA control register R/W DMAG XXXXXXXXs
0000D4+ IOAL DMAI/O register address pointer (low) R/W XXXXXXXXe
0000D5H I0AH DMAI/O register address pointer (high) | R/W XXXXXXXXs
0000D6H DCTL DMA data counter (low) R/W XXXXXXXXs
0000D7x DCTH DMA data counter (high) R/W XXXXXXXXs
0000D8H

to Reserved

0000DFH

0000EOH ENIRO Interrupt/DTP enable register 0 R/W 000000008
0000E1H EIRRO Interrupt/DTP source register 0 R/W DTP / external XXXXXXXXs
0000E2+ ELVRO Request level setting register 0 R/W interrupt 000000008
O0OO0OE3H Request level setting register 0 R/W 000000008
0000E4H ENIR1 Interrupt/DTP enable register 1 R/W 000000008
0000E5H EIRR1 Interrupt/DTP source register 1 R/W DTP / external XXXXXXXXe
0000E6H ELVR Request level setting register 1 R/W interrupt 000000008
0000E7H Request level setting register 1 R/W 000000008

(Continued)
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000O0E8H ENIR2 Interrupt/DTP enable register 2 R/W XXXX0000s
0000E9H EIRR2 Interrupt/DTP source register 2 R/W DTP / external XXXXXXXXs
0000EAH ELVRD Request level setting register 2 R/W interrupt 000000008
0000EBH Request level setting register 2 R/W 000000008
0000ECH
to Reserved
0000EFH
0000FOH
to External area
0000FFH
000100+
to RAM area/extended intelligent 1/0O service (EI?0S)
00017FH
000180n
to RAM area
#u*
007900+ PCNTLO |PPGO lower control status register R/W 16-bit PPGO 000000008
-bi
007901H PCNTHO |PPGO higher control status register R/W 000000018
007902+ PCNTLA1 PPG1 lower control status register R/W I 000000008
-bi
007903H PCNTH1 |PPG1 higher control status register R/W 000000018
007904+ PCNTL2 |PPG2 lower control status register R/W 16-bit PPG2 000000008
-bi
007905+ PCNTH2 |PPG2 higher control status register R/W 000000018
007906+ PCNTL3 | PPGS3 lower control status register R/W 16-bit PPG3 000000008
-bi
007907w PCNTH3 | PPGS higher control status register R/W 000000018
007908+ PCNTL4 |PPG4 lower control status register R/W 16-bit PPG4 000000008
-bi
007909+ PCNTH4 |PPG4 higher control status register R/W 000000018
00790AH PCNTL5 |PPGS5 lower control status register R/W 16-bit PPGS 000000008
-bi
00790B+ PCNTH5 |PPGS5 higher control status register R/W 000000018
00790CH PCNTL6 |PPG6 lower control status register R/W 16-bit PPGE 000000008
-bi
00790DH PCNTH6 |PPG6 higher control status register R/W 000000018
00790EH PCNTL7 |PPG7 lower control status register R/W 16-bit PPG7 000000008
-bi
00790F+ PCNTH7 |PPG7 higher control status register R/W 000000018
007910+ PPGDIV | PPGO output division setting register R/W 16-bit PPGO 111111008
007911u Reserved
007912+ PDCRLO 111111118
PPGO down counter register R
007913+ PDCRHO 111111118
16-bit PPGO
007914+ PCSRLO 11111111s
PPGO period setting register w
007915+ PCSRHO 111111118
(Continued)
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007916+ | PUDUTLO 000000008
PPGO duty setting register w 16-bit PPGO
007917+ | PUDUTHO 000000008
007918+ Disabled
007919+ Disabled
00791Ax | PDCRLA1 111111118
PPG1 down counter register R
00791Bx | PDCRH1 111111118
00791Cx| PCSRLA1 111111118
PPG1 period setting register w 16-bit PPG1
00791Dn| PCSRH1 111111118
00791E+~ | PUDUTL1 ) ] 000000008
PPG1 duty setting register w
00791F+ | PUDUTHA1 000000008
007920+ Disabled
007921+ Disabled
007922+ | PDCRL2 111111118
PPG2 down counter register R
007923+ | PDCRH2 111111118
007924+ | PCSRL2 111111118
PPG2 period setting register w 16-bit PPG2
007925+ | PCSRH2 111111118
007926+ | PUDUTL2 ) ) 000000008
PPG2 duty setting register W
007927+ | PUDUTH2 000000008
007928+ Disabled
007929+ Disabled
00792A+ | PDCRLS3 111111118
PPG3 down counter register R
00792B+ | PDCRH3 111111118
00792CH | PCSRL3 111111118
PPG3 period setting register W 16-bit PPG3
00792D+ | PCSRH3 111111118
00792Ex | PUDUTLS 000000008
PPGS3 duty setting register w
00792F+ | PUDUTH3 000000008
007930+ Disabled
007931+ Disabled
007932+ | PDCRL4 111111118
PPG4 down counter register R
007933+ | PDCRH4 111111118
0079341 | PCSRL4 11111111s
PPG4 period setting register w 16-bit PPG4
007935+ | PCSRH4 111111118
007936+ | PUDUTL4 000000008
PPG4 duty setting register w
007937+ | PUDUTH4 000000008
(Continued)
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007938+ Disabled

007939+ Disabled

00793A+ | PDCRL5 111111118
PPG5 down counter register R

00793B+ | PDCRH5 111111118

00793CH| PCSRL5 111111118
PPG5 period setting register w 16-bit PPG5

00793DH | PCSRH5 111111118

00793E+ | PUDUTL5 ) ] 000000008
PPG5 duty setting register w

00793F+ | PUDUTH5 000000008

007940+ Disabled

007941+ Disabled

007942+ | PDCRL6 111111118
PPG6 down counter register R

007943+ | PDCRH6 111111118

007944+ | PCSRL6 111111118
PPG6 period setting register w 16-bit PPG6

007945+ | PCSRH6 111111118

007946+ | PUDUTL6 ) ) 000000008
PPG6 duty setting register w

007947+ | PUDUTH6 000000008

007948+ Disabled

007949+ Disabled

00794A+ | PDCRL7 111111118
PPG7 down counter register R

00794B+ | PDCRH7 111111118

00794CH| PCSRL7 111111118
PPG7 period setting register w 16-bit PPG7

00794D+| PCSRH7 111111118

00794E+ | PUDUTL7 ) ) 000000008
PPG?7 duty setting register w

00794F+ | PUDUTH7 000000008

007950n Disabled

007951+ Disabled

007952+ 000000008

TMCRO | Timer control register ch.0 R/W ]

007953+ Base timer ch.0 000000008

007954+ STCO Status control register ch.0 R/W 000000008

007955+ Disabled

000000008/
007956w XXXXXXXXe
TMRO Timer register ch.0 R/W Base timer ch.0
007957n 000000008/
XXXXXXXXs
(Continued)
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007958+ XXXXXXXXe
ITD%SLTg/ Period/L-width setting register ch.0 R/W
007959+ XXXXXXXXe
Base ti h.0 XXXXXXXXs/
00795An | PDUTO/ aseAmere 000000008
PRLHO/ | Duty/H-width/data buffer register ch.0 R/W SOOOOOKGT
DTBFO B
007958 000000005
00795CH i . 000000008
TMCR1 Timer control register ch.1 R/W ]
00795DH Base timer ch.1 000000008
00795EH STCH Status control register ch.1 R/W 000000008
00795FH Disabled
000000008/
007960- XXXXXXXXs
TMR1 Timer register ch.1 R/W
007961+ 000000008/
XXXXXXXXe
007962+ PCSR1/ ) ] ] . ] XXXXXXXXe
PRLL Period/L-width setting register ch.1 R/W Base timer ch.1
007963+ XXXXXXXXe
XXXXXXXXs/
007964H PDUT1/ 000000008
PRLH1/ | Duty/H-width/data buffer register ch.1 R/W OO0
DTBF1 B
007965+ 000000008
007966+ ) ) 000000008
TMCR2 | Timer control register ch.2 R/W ]
007967+ Base timer ch.2 000000008
007968+ STC2 Status control register ch.2 R/W 000000008
007969+ Disabled
000000008/
00796Ax XXXXXXXXe
TMR2 Timer register ch.2 R/W 000000005/
B
007968 XXXXXXXXs
00796CH| pcSR2/ ) ) ) . ) XXXXXXXXe
PRLL2 Period/L-width setting register ch.2 R/W Base timer ch.2
00796D+ XXXXXXXXe
XXXXXXXXs/
00796E+|  ppUTZ/ 000000008
PRLH2/ |Duty/H-width/data buffer register ch.2 R/W OO0
DTBF2 B
00796F 000000008
007970x ] ] 000000008
TMCR3 | Timer control register ch.3 R/W ]
007971H Base timer ch.3 000000008
007972+ STC3 Status control register ch.3 R/W 000000008
(Continued)
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007973+ Disabled
000000008/
007974+ ' _ XXXXXXXXs
TMR3 Timer register ch.3 R/W
007975+ 000000008/
XXXXXXXXs
007976+ PCSR3/ ] ] ] . ] XXXXXXXXs
PRLL3 Period/L-width setting register ch.3 R/W Base timer ch.3
007977+ XXXXXXXXs
XXXXXXXXs/
007978H PDUT3/ 000000008
PRLH3/ |Duty/H-width/data buffer register ch.3 R/W OOOOO0E
DTBF3 B
007979w 000000008
00797 An UDCRO |Up-down count register (ch.0) R 000000008
00797BH UDCR1 Up-down count register (ch.1) R 000000008
00797Cn RCRO Reload/compare register (ch.0) W 000000008
00797Dn RCR1 Reload/compare register (ch.1) W 000000008
00797EHx CCRLO |Lower counter control register (ch.0) | W, R/W 8/ gg&?]'tteliﬂi'g%vrm XX00X000s
00797FH CCRHO Higher counter control register (ch.0) R/W 000000008
007980~ CCRLA1 Lower counter control register (ch.1) | W, R/W XX00X000s
007981+ CCRH1 Higher counter control register (ch.1) R/W -0000000s
007982H CSRO Counter status register (ch.0) R, R'W 000000008
007983H Reserved
; 8/16-bit up-down
007984+ CSR1 Counter status register (ch.1) R, R'W counter/timer 000000008
007985+
to Reserved
00798FH
007990+ SMR6 Serial bus mode register ch.6 R/W 535555558
Serial bus control register / 12C bus
007991+ | SCR6/IBCR6 control register ch.6 R/W $335555%s
ESCR6/ |Extended communication control
007992+ IBSR6 register / I2C bus status register ch.6 RIW 53555555
007993H SSR6 Serial status register ch.6 RW | Multi-function serial | $$$$$$$$s
RDR06/ | Transmission/reception data register 0 ch.6
0079944 | TDRo6 |ch6 RW 335555588
RDR16/ | Transmission/reception data register 1
0079954 | TDR16 |ch6 RW 335555588
007996+ BGRO06 Baud rate generator register 0 ch.6 R/W 535555558
007997+ BGR16 Baud rate generator register 1 ch.6 R/W 535535558
(Continued)
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007998+ ISBA6 7-bit slave address register ch.6 R/W | Multi-function serial | 000000008
007999+ ISMK6 | 7-bit slave address mask register ch.6 | R/W ch.6 011111118
00799Ax PAFSR PPG pin assignment switching register | R/W PPG %ign?;/(\;iltching ----0000s
00799BH PMSSR PPG multi-channel start register R/W PPGannl‘,:Ir%'lStart 000000008
00799CH Reserved
00799D+| PYFSR | Serial pin switching register 1 R/W M“'“gitr’]”ginot’:osle”a' ----- 000s
00799CH
to Reserved
0079A1H
0079A2+| P7FSR |Serial pin switching register 0 R/W M“'“F')fi‘rj]”géinotrr‘osle”a' ~---000Xs
0079A3x| LSYNS |LIN SYNCH FIELD switching register | RW | "MPUt %%%tt%‘f nput | 160010008
0079A4H,
0079A5+ Reserved
0079A6H FWRO Flash memory write control register 0 R/W 000000008
- - Flash memory I/F
0079A7H FWRH1 Flash memory write control register 1 R/W 000000008
0079A8H
to Reserved
0079DFH
0079EOH Detection address register 0 (low) XXXXXXXXs
0079E1n| PADRO |Detection address register 0 (middle) | RW | Addressmateh —Funeeixx
0079E2+ Detection address register 0 (high) XXXXXXXXe
0079E3H Detection address register 1 (low) XXXXXXXXe
; : Address match
0079E4H PADR1 Detection address register 1 (middle) R/W detection function XXXXXXXXB
0079E5H Detection address register 1 (high) XXXXXXXXs
0079E6H Detection address register 2 (low) XXXXXXXXs
0079E7+| PADR2 [Detection address register 2 (middle) | RW | Addressmateh —Fueeixx
0079E8H Detection address register 2 (high) XXXXXXXXe
0079E9H
to Reserved
0079EFH
0079F0H Detection address register 3 (low) XXXXXXXXe
: : : Address match
0079F 11 PADR3 Detection address register 3 (middle) R/W detection function XXXXXXXXe
0079F2+ Detection address register 3 (high) XXXXXXXXe
(Continued)
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0079F3H

0079F4H

0079F5H

PADR4

Detection address register 4 (low)

Detection address register 4 (middle)

Detection address register 4 (high)

R/W

Address match
detection function

XXXXXXXXs
XXXXXXXXs
XXXXXXXXs

0079F6H

0079F7H

0079F8H

PADRS5

Detection address register 5 (low)

Detection address register 5 (middle)

Detection address register 5 (high)

R/W

Address match
detection function

XXXXXXXXs
XXXXXXXXs
XXXXXXXXs

0079F9H
to
007FFFn

Reserved

Explanation on R/W

R/W : Readable/Writable

R :Readonly
W : Write only

Explanation on initial value

0 : The initial value of this bit is “0”.

1 : The initial value of this bit is “1”.

X : The initial value of this bit is undefined.

- : This bit is not used.

* : The initial value of this bit is “1” or “0”.
It varies depending on the mode pin (MD2, MD1 or MDO pin) .

+ : Theinitial value of this bit is “1” or “0”.

$ : Theinitial value of this bit varies depending on the operation mode of the resource.

#H* : Varies depending on the RAM area of the device.
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REGISTERS
ing | 'DMAC | |nterrupt vector | 'Mterrupt control
Interrupt source Clearing | .\ o nnel P register
of EI20S
no. No. | Address No. Address
Reset X — #08 | FFFFDCH — —
INT9 instruction X — #09 FFFFD8+ — —
Exception X — #10 FFFFD4+ — —
INTO (IRQ0/1) O 0 #11 FFFFDOH
ICROO | 0000BO+
INTO (IRQ2 to IRQ7) O — #12 | FFFFCCH
INTO (IRQ8 to IRQ15) O — #13 | FFFFC8n
ICRO1 | 0000B1H
INTO (IRQ16 to IRQ23) O — #14 | FFFFCA4n
Base timer ch.0 (source 0,1) O 1 #15 | FFFFCOH
- ICRO2 | 0000B2+
Base timer ch.1 (source 0,1) O 2 #16 | FFFFBCH
Base timer ch.2 (source 0,1) O 3 #17 | FFFFB8+
- ICRO3 | 0000B3+
Base timer ch.3 (source 0,1) O 4 #18 | FFFFB4+
PPGO/PPG4 counter borrow O 5 #19 FFFFBOH
ICR04 | 0000B4+
PPG1/PPG5 counter borrow O 6 #20 | FFFFACH
PPG2/PPG6 counter borrow @) 7 #21 FFFFA8H
ICRO5 | 0000B5+
PPG3/PPG7 counter borrow X 8 #22 FFFFA4H
8/16-bit up-down counter/timer (ch.0/1)
compare / underflow / overflow / up-down X — #23 | FFFFAOH
inversion ICRO6 | 0000B6H
Input capture retrieval (ch.0/1) O — #24 | FFFFOCH
Output compare (ch.0/1/2) match @) — #25 FFFFO8n
ICRO7 | 0000B7+
Output compare (ch.3/4/5) match O — #26 FFFF94n
A/D converter O — #27 | FFFFOOH
Overflow in 16-bit free-run timer / compare ICR08 | 0000B8H
clear / multi-function serial ch.4/5/6 status © 9 #28 | FFFF8CH
Multi-function serial ch.4 reception ©) 10 #29 FFFF88H
; - ; — ICR0O9 | 0000B9H
Multi-function serial ch.4 transmission O 11 #30 FFFF84n
Multi-function serial ch.5 reception O 12 #31 FFFF80H
: - : — ICR10 | O000BA~
Multi-function serial ch.5 transmission @) 13 #32 FFFF7CH
Multi-function serial ch.6 reception O 14 #33 | FFFF78n
- - - — ICR11 | 0000BBH
Multi-function serial ch.6 transmission O 15 #34 FFFF741
Multi-function serial ch.0/1 reception / status © — #35 FFFF70n
- - - — ICR12 | 0000BCH
Multi-function serial ch.0/1 transmission O — #36 FFFF6CH
Multi-function serial ch.2 reception / status © — #37 FFFF68H
- - - — ICR13 | 0000BD+
Multi-function serial ch.2 transmission @) — #38 FFFF64n
(Continued)
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(Continued)
ing | “DMAC | Interrupt vector | 'Merrupt control
Interrupt source Cleat;lng channel P register
of EI20S
no. No. | Address | No. Address
Multi-function serial ch.3 reception / status © — #39 FFFF60H
- - - — ICR14 | 0O000BEH
Multi-function serial ch.3 transmission O — #40 FFFF5CH
Elash*wrltlng/delenon, time base timer, watch y o 441 FFFF58
timer ICR15 | 0O000BFH
Delayed interrupt generation module X — #42 FFFF54+

x @ The interrupt request flag is not cleared by the interrupt clear signal.
O : The interrupt request flag is cleared by the interrupt clear signal.

© : Theinterruptrequestflagis cleared by the interrupt clear signal. Stop request function provided at receiving
only.

* : Flash writing/deletion, the time base timer and watch timer cannot be used simultaneously.

Note : If a resource has two interrupt sources for the same interrupt number, both of the interrupt request flags are
cleared by the EI?OS/uDMAC interrupt clear signal. Therefore, when either of the two sources for the EI?OS/
UDMAC function is used, the other interrupt function can not be used. In this case, set the interrupt request
enable bit to “0” in the appropriate resource and take measures by software polling.
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B ELECTRICAL CHARACTERISTICS
1. Absolute maximum ratings

Rating .
Parameter Symbol - Unit Remarks
Min Max
Vee Vss — 0.3 Vss + 4.0 \%
. DVce Vss — 0.3 Vss + 4.0 \" DVcc = Vece*?
Power supply voltage™
AVce Vss — 0.3 Vss + 4.0 \% *2
AVRH Vss — 0.3 Vss + 4.0 \ *2
X Vss — 0.3 Vss +4.0 Vv *3
Input voltage™ Vi
Vss — 0.3 Vss + 7.0 V *3, *8
. Vss — 0.3 Vss + 4.0 \Y% *3
Output voltage™ Vo
Vss — 0.3 Vss+ 7.0 \Y% *3, *8
Maximum clamp current lcLamp -20 +2.0 mA *7
Total maximum clamp current = | lotave | — 20 mA *7
“L” level maximum output cur- lovt — 10 mA "4
rent locz — 20 mA PAO to PA3*
loLavi — 3 mA *5
“L” level average output current
loLavz — 10 mA PAO to PA3*®
“L” level maximum total output ZloLs — 60 mA
current Slote — 80 mA PAO to PA3
“L” level average total output Zlovavs — 30 mA "6
current SloLavz — 40 mA PAO to PA3*¢
“H” level maximum output low1 — -10 mA *4
current loHz — -20 mA PAO to PA3*4
loHav1 — -3 mA *5
“H” level average output current
loHav2 — -10 mA PAO to PA3*5
“H” level maximum total output Zlomt — —60 mA
current Tlone — -80 mA PAO to PA3
“H” level average total output Zlonavt — —30 mA "6
current TloHav2 — —40 mA PAO to PA3*®
Power consumption Po — 320 mW
Operating temperature Ta -40 +85 °C
Storage temperature Tstg -55 +150 °C

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

*2 : Set AVce, DVee and AVRH to the same voltage. AVcc and DVec must not exceed Vee. Also, AVRH must not
exceed AVcc.

*3 : Viand Vo must not exceed 0.3V. When the maximum current to/from an input is limited by using an external
component, the Icame rating supersedes the Vi rating.

*4 : The maximum output current is defined as the peak value of the current of any one of the corresponding pins.
(Continued)
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(Continued)

*5 : The average output current is defined as the value of the average current flowing over 100 ms at any one of
the corresponding pins.

*6 : The average total output current is defined as the value of the average current flowing over 100 ms at all of the
corresponding pins.

*7 : o Relevant pins: P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47, P50 to P57, P60 to P67,
P70 to P76, P80 to P87, P90 to P97, PAO to PA3

¢ Use within recommended operating conditions.
¢ Use with DC voltage (current) .

e The + B signal should always be applied with a limiting resistance placed between the + B signal and the
microcontroller.

e Set the limiting resistor value, whether instantaneous or stationary, so that the current to be input to the
microcontroller pin does not exceed the rating during the input of the + B signal.

¢ Note that when the microcontroller drive current is low, such as in the power saving modes, the + B input
potential may pass through the protective diode and increase the potential at the VCC pin, and this may
affect other devices.

¢ Note that if a + B signal is input when the microcontroller current is off (not fixed at 0 V) , the power supply
is provided from the pins, so that incomplete operation may result.

¢ Note that if the + B input is applied during power-on, the power supply is provided from the pins and the
resulting supply voltage may not be sufficient to operate the power-on reset.

e Care must be taken not to leave the + B input pin open.

¢ Note that analog system input/output pins (LCD drive pins, comparator input pins, etc.) cannot accept + B
signal input.

e Sample recommended circuit :

¢ Input/Output equivalent circuit

Protective diode

Vce
Limiting /‘ ,/ b
resistance __|
+ B input (0V to 16V) AWy [] ' ;
N-ch

R

*8: P74 to P76 and P80 to P87 can be used as 5V I/F pins.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,
temperature, etc.) in excess of absolute maximum ratings. Do not exceed any of these ratings.
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(Vss=AVss =0.0V)

Value
Parameter Symbol Unit Remarks
Min Max
Power supply Vee 2.7 3.6 \'% In normal operation
voltage DVee 1.8 3.6 v Hold stop status
Vi 0.7 Veo Vee+ 0.3 v All pins other than Vinz, Vins, Viim
and Vimx
Vinz 0.7 Vcc Vss + 5.8 \Y P74 to P76, P80 to P87
Vins 0.8 Vce Vee + 0.3 Vv Hysteresis input pins
H” level input Vinss 0.7 Voo Voo + 0.3 Vv Hyste_reS|s |pput pins
voltage (multi-function serial pins)
ViHs3 0.7 Vce Vce + 0.3 \Y CMOS. input pins (external bus
mode input pins)
ViHm Vee — 0.3 Vee + 0.3 \Y MD pin input
ViHx 0.8 Vcc Vee + 0.3 \Y XO0A and X1A pins
Vi Vss — 0.3 0.3 Vcc \% All pins other than Vis, Viv and ViHx
Vis Vss — 0.3 0.2 Vee \Y Hysteresis input pins
VILSZ VSS - 03 03 VCC V HySte.reSIS ||:]pUt plns .
“L” level input (multi-function serial pins)
voltage i i
g Viss Vss— 0.3 0.3 Veo Vv CMOS |_nput pins (external bus
mode pins)
Vitm Vss — 0.3 Vss +0.3 \Y MD pin input
Vix Vss — 0.3 0.2 Vcc \Y XOA and X1A pins
Use a ceramic capacitor or compa-
Smoothin rable capacitor of the AC character-
ca acitorg Cs 0.1 1.0 uF istics. Bypass capacitor at the VCC
P pin should be greater than this
capacitor.
Operating T -40 +85 °C In ordinary operation.
A
temperature 0 +70 °C When external bus is in operation.

¢ C Pin Connection Diagram

o
I
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Added "when external bus is in operation" in parameter "Operating temperature" to the table.
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WARNING: The recommended operating conditions are required in order to ensure the normal operation of

46

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.
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3. DC characteristics
(Vec=2.7V103.6V,Vss=0.0V, Ta=-40 °C to +85 °C)

Value
Parameter | Symbol | Pin name Conditions i T i Unit| Remarks
in yp ax
All pins
except
P74 to P76, |Vcc=3.0V,
P800 P87 |lon = 4.0 mA Vee-05 1 — | — |V
“H” level and
output Voi | PAO to PA3
voltage P74 10 P76, |Vcc=3.0V, Veoos | — | — |
P80 to P87 |lon=-2.0 mA cem
DVee=3.0V,
PAO to PA3 lon = —10.0 MA DVcc-0.6| — — \Y
All pins
except
P74 to P76, |Vcc=3.0V, . . 04 Vv
P80 to P87 |lo.=4.0 mA )
“L” level and
output Vo. | PAO to PA3
voltage P74 10 P76, |Voo=3.0V, -~ s Iy
P80 to P87 |lon=-2.0 mA ’
DVcc=3.0V,
PAO to PA3 lo. = 10.0 MA — — 0.5 \Y
Input leak . . Vec=3.3V,
current I All input pins Vss < Vi < Voo -10 — +10 A
o5 50 100 kO Evaluation
product
Pul-up ReuL — — anIanhory
resistance
15 33 66 kQ |product /
MASKROM
product
ol 25 50 | 100 | ko E;’:(;‘Ji?m
reiié?:r\wlvcr; Roown MD2 o MASKROM
40 100 200 | kQ product
P31, P32,
P34, P35,
Open-drain P43, P44,
output leak | P46, P47, — — 0.1 10 LA
current P72 to P76,
P80 to P87,
P96, P97
(Continued)
O
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(Vec=2.7V103.6V, Vss=0.0V, Ta=-40 °C to +85 °C)

. Value
Parameter Sym Pin name Conditions - u Unit Remarks
bol Min | Typ | Max
— 15 23 mA | MB90882(S)
Vee=3.3V, — 20 28 mA | MB90F882A(S)
Internal 25 MHz MB90F883C(S),
operation _ T ef 37 mA MB90F884C(S)
at normal operation B 30 20 A MB90F883B(S)/BH(S),
MB90F884B(S)/BH(S)
— 22 30 mA | MB90882(S)
Vee=3.3V, — 28 38 mA | MB90F882A(S)
Internal 33 MHz MB90F883C(S),
Power operation T 35 45 | mA MB90F884C(S)
at normal operation MBOOF883BH(S)
supply lec — — 40 52 mA ’
current MB90F884BH(S)
v 33V — 30 40 mA | MB90F882A(S)
CC = 0.
’ MB90F883C(S),
Interne_ll 25 MHz — 37 47 mA MB9OF884C(S)
operation,
flash write o 40 50 mA MB90F883B(S)/BH(S),
MB90F884B(S)/BH(S)
v 33V — 40 52 mA | MB90F882A(S)
CC = O.
’ MB90F883C(S),
Interna}I 33 MHz — 45 57 mA MB9OF884C(S)
operation, MBOOF883BH(S)
flash write _ ’
50 | 62 | MA | \BgOF884BH(S)
(Continued)
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(Continued)

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

Veec=3.3V,
Internal 25 MHz — 6 12 mA
operation, sleep mode

Vec =33V,
Internal 33 MHz — 10 20 mA
operation, sleep mode

Vec=3.3V,
lors _ Internal 2 MHz, — |o25| 09 | mA
Operatlon,

Time-base timer

Vec=3.3V,

External 32 kHz, internal
lccL — 8 kHz operation, — 80 200 | pA
sub-operation
(Ta= +25°C)
Vee=3.3YV,
External 32 kHz,
lccLs — Internal 8 kHz operation, — 50 160 | pA
sub sleep mode

(Ta= +25°C)
Vec=3.3V,

External 32 kHz, internal
locr o 8 kHz operation, watch o 20 | 110 | pA
operation (Ta= + 25 °C)

Ta= +25°C,
lecr T Stop mode, Vcc =3.3 V T 15 1 100 | uA

Parameter

lccs —

Power

supply
current

All pins except
Input Cn AVCC, AVSS, |AVcc, AVss, Vcc, DVcc, Vss, L 5 15 E
capacitance VCC, DVCC, |DVss P

VSS, DVSS
Note : P74 to P76 and P80 to P87 are N-ch open-drain pins with controls and normally used at the CMOS level.
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4. AC characteristics
(1) Clock timing ratings

(Vss = 0.0 V, Ta =40 °C to +85 °C)

. Condi- Value .
Parameter Symbol | Pin name | . Unit Remarks
4 tions | Min Typ Max
o 3 o o5 Extc_arngl crystal
oscillation
— 3 — 50 External clock input
— 4 — 25 PLL1 multiplication
Fen X0, X1 — 3 — 16.5 | MHz | PLL2 multiplication
Clock frequency — 3 — 11 PLL3 multiplication
— 3 — 8.25 PLL4 multiplication
— 3 — 5.5 PLL6 multiplication
— 3 — 4125 PLL8 multiplication
Fo. | X0A, X1A — — | 32768 | — kHz
. tc X0, X1 — 20 — 333 ns |*1
Clock cycle time
teL X0A, X1A — — 30.5 — us
I:,W” X0 — 5 — — ns
. WL
Input clock pulse width 5
WLH *
PuLL X0A — — 15.2 — us |*2
Input clock rise/fall time zcr X0 — — — 5 ns External clock in
cf use
Internal operating clock fep — — 1.5 — 33 | MHz ™1
frequency forL — — — | 8192 | — |kHz
Internal operating clock tcp — — 30.3 — 666 | ns |*1
cycle time tepL — — — 122.1 — us

*1 : The maximum operating frequency is 25 MHz in MB90OF883B (S), MB90F884B (S).
The maximum operating frequency is 25 MHz in all models when external bus is in operation.

*2 : Input it at a duty ratio of 50% £3%.

¢ X0, X1 clock timing
tc
4 A 0.8 Vcc
X0 /
0.2 Vcc
PwH | | PwL
tef tor
¢ XOA, X1A clock timing
tcL
XOA 0.8 Vcc
/ 0.2Vcc
PwLH | PwLL
tef ter

50
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Changed the footnote *1.
"Observe the operating voltage with care.
The maximum operating frequency is 25 MHz in MB90F883B(S),MB90F884B (S)."
->
"The maximum operating frequency is 25 MHz in MB90F883B(S), MB90F884B (S).
The maximum operating frequency is 25 MHz in all models when external bus is in operation. "
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¢ PLL warranted operating range
Internal operating clock frequency vs. Supply voltage

w
o

PLL warranted operating range

o
~No

N

Normal operating range

Supply voltage Vecc (V)

1.5 4 16
Internal clock fcr (MHZz) *

* 1 The maximum operating frequency of MB90F883B(S),MB90F884B(S) is 25 MHz.

Notes: e Use the fcr at 4 MHz or higher only for PLL1 multiplication.
e For A/D operating frequencies, refer to “56. A/D Converter electrical characteristics”.

Source oscillator frequency vs. Internal operating clock frequency

we
/

N o4 |6 Muli- 4 o
— plica- 5 Multi- No multiplication
:E‘ tion | plication
E 20 1 Multiplication
o 18
L
% 16 4 Multi- ( /
ke plica-
S g2 / /
©
£
g 3 7
£

6 L/ /

4

A
1.5 g
3456 8 10125 16 20 25 32 40

Source oscillator clock Fcx (MHz)
* 1 The maximum operating frequency of MB90F883B(S),MB90F884B(S) is 25 MHz.

clock frequencies

Setting correspondence for the registers PLLOS, CKSCR between the PLL multiple and the source oscillator clock/internal

PLL multiple DIV2 PLL2 CS1 CSO0 Source oscillator clock Internal clock
1 0 0 0 0 4 MHz to 25 MHz 4 MHz to 25 MHz
1 1 1 0 0 8 MHz to 25 MHz 8 MHz to 25 MHz
2 0 0 0 1 3 MHz to 12.5 MHz 6 MHz to 25 MHz
2 0 1 0 0 4 MHz to 16.5 MHz 8 MHz to 33 MHz
2 1 0 1 1 6 MHz to 12.5 MHz 12 MHz to 25 MHz
2 1 1 0 1 6 MHz to 16.5 MHz 12 MHz to 33 MHz
3 0 0 1 0 3 MHz to 8.33 MHz 9 MHz to 25 MHz
3 1 1 1 0 6 MHz to 11 MHz 18 MHz to 33 MHz
4 0 0 1 1 3 MHz to 6.25 MHz 12 MHz to 25 MHz
4 0 1 0 1 3 MHz to 8.25 MHz 12 MHz to 33 MHz
4 1 1 1 1 6 MHz to 8.25 MHz 24 MHz to 33 MHz
6 0 1 1 0 3 MHz to 5.5 MHz 18 MHz to 33 MHz
8 0 1 1 1 3 MHz to 4.125 MHz 24 MHz to 33 MHz

[c®)
FUJITSU
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AC characteristics are determined using the following measurement reference voltage values.

* Input signal waveform ¢ Qutput signal waveform
Hysteresis input pins Output pins
0.8 Vcc ‘ 24V ‘
0.2 Vce 0.8V

Pins other than hysteresis input/MD input pins
0.7 Vcc )

0.3 Vcc
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(2) Clock output timing
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(Vss=0.0 V, Ta=-40 °C to +85 °C)

Parameter Symbol| Pin name Conditions - Value Unit Remarks
Min Max
Cycle time teve CLK — tep* — ns
Vec=3.0V1t03.6V|tcr*/2—-15|tce*/2+ 15| ns |fecr =25 MHz
CLKT - CLK{ tereL CLK Vec=2.7V103.3V |tcr*/2-20|tcr*/2+20| ns |fecr=16 MHz
Vec=2.7V103.3V |tcr*/2-64|tcr*/2+64| ns |[fcr=5MHz

* < ter is the cycle time for the internal operation clock. Refer to (1) “Clock timing ratings”.

24V .
CLK

tCHCL

tcyc

DS07-13743-5E
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(3) Reset input ratings
(Vcc=2.7V103.6V, Vss=0.0V, Ta=-40 °C to +85 °C)

Pin | Condi- Value .
Parameter Symbol name | tions in Viax Unit Remarks
16 tcp*! — ns In normal
operation
In sub clock,
; ; "aT Oscillator oscillation time*2 sub-sleep,
Reset input time | trstL RST — +100 ps + 16 top*! — ms | ich and stop
modes
In time base
100 o M5 ltimer mode

*1: ter is the cycle time for the internal operation clock. Refer to (1) “Clock timing ratings”.

*2 1 Oscillator oscillation time is the time to reach 90% amplitude. For a crystal oscillator, this is a few to several
tens of ms; for a ceramic oscillator, this is several hundred ms to a few ms, and for an external clock this is 0 ms.

¢ In sub clock, sub-sleep, watch and stop modes

tRSTL

RST —\ /
- 0.2 Vce —+f-0.2Vce

90% of amplitude
Internal operation |||||| |||||||||||||||||||||||||||||||

clock
100 pus +
16 tcp
Oscillator
oscjllation
time Oscillation stabilization
wait time Execution of instruction

Internal reset

* Measurement conditions for AC ratings
C.: Load capacitance applied to pin during testing

Pin
CLK, ALE : CL =30 pF o
CL AD15 to ADOO (Address, data bus) , RD, WR,
I A23 to A00/D15 to DOO : C = 30 pF
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(4) Power-on ratings (Power-on reset)
(Vcc=2.7V103.6V, Vss=0.0V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol | Pin name | Conditions - Unit Remarks
Min Max
Power rise time tr VCC 0.05 30 ms |*
Power cutoff time torr VCC - 1 — ms For CO!‘]tII‘IUOUS
operation

* . During the power rise time, Vcc must be less than 0.2V.

Notes : ¢ The above ratings are values used for power-on reset.
e A power-on reset should be applied by restarting the power supply inside the device.

R

0.2V 0.2V 0.2V
toFF
A sudden change in the supply voltage may activate a power-on reset.

As shown in the following figure, it is recommended to apply a smooth voltage rise with
suppressed fluctuation when changing the supply voltage during operation.

Main power
voltage

vee AN A rise slope of 50mV/ms or less
Sub supply voltage is recommended.

VSS RAM data held
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(5) Bus read timing
(Vcce=2.7V103.6V,Vss=0.0V, Ta=0 °C to +70 °C, fcp < 25 MHz)

. Condi- Value .
Parameter Symbol | Pin name h - Unit Remarks
tions Min Max
. 16 MHz < fecp <
tcr*/2-15 — ns o5 MHz
ALE pulse width L ALE — ter* /2 — 20 . ns 8 MHz < fep <
16 MHz
tcr*/2-35 — ns |fcr <8 MHz
Valid address — ta, | Address, o ter* /2 -17 — ns
ALE! time ALE ter* /2 - 40 — ns |fcr <8 MHz
ALE | > ALE, *
valid address time tiuax address T toe™ /215 T ns
valid address — RD, .
BDJ Time tavhL address — tcr* — 25 — ns
Valid address — tapy | Address/ o — 5tcp*/2-55| ns
valid data input data — 5tce*/2-80| ns |for<8MHz
. 16 MHz < fcp <
o o 3ter*/2-25 — ns o5 MHz
RD pulse width tRLRH RD — 8 MHZ < for <
* Z<ITIcp =
3ter*/2-20 — ns 16 MHz
RD __ — 3tcr*/2-55| ns
RD\L - . trLDV RD, data — -
valid data input — 3tcr*/2-80| ns |fcr <8 MHz
RDT— —
data hold time tRHDX RD, data — 0 — ns
RDT — ALET time tren | RD, ALE — tcr* /2 - 15 — ns
RDT — Address, .
valid address time A RD o tor® /210 o ns
Valid address — Address, *
CLKT time taveH CLK — tep*/2-17 — ns
RD! — CLKT time trLcH RD, CLK — ter* /2 -17 — ns
ALE! — RDJ time LRl RD, ALE — tcr*/2-15 — ns

* : ter is the cycle time for the internal operation clock. Refer to (1) “Clock timing ratings”.

56
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[+— tAVCH [« tRLCH
24V 24V
CLK
le— tRHLH
2.4V 24V 2.4V
ALE 0.8V
tLHLL N—
tRLRH
__ "
RD 2.4V
tavLL tLLAX>] \osv /
le—tLLRL |—>]
Multiplex mode tAVRL tRLDV — tRHAX —»
A23 10 A16 F2.4v 2.4V
(o}
- 0.8V 0.8V
tavbv
tRHDX
24V £ X 24V 0.7Vcc £ X- 0.7 Vcc
AD15 to ADO0. —————— Address = { Readdata ——
0.8V X 1~ 08V 0.3Vce & #~ 0.3Vce
Non-multiplex mode }*tRHAX—’
F2.4v 2.4V
A23 to A0O
- 0.8V 0.8V
! tRLDV
tavbv tRHDX
0.7Vcec £ X- 0.7 Vce
D15 to DOO { Read data R
0.3Vcc /0.3 Vce

DS07-13743-5E
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(6) Bus write timing

(Vece=2.7V103.6V,Vss=0.0V, Ta=0°C to +70 °C, fcp < 25 MHz)

. Condi- Value .
Parameter Symbol| Pin name . Unit Remarks
tions Min Max
Valid address — WR \2 - Address, o tor* — 15 . ns
time WR
L o 3tep* /2 — 25 o ns 16 MHz < fep <
WR pulse width twiwh ——WR__ 25 Mz
(WRL, WRH)| St /2-20] s |BMHz <for <
cr 16 MHz
valid data output > WRT | o WR | —  |3tet2-15] — | ns
time
L 10 o ns 16 MHz < fep <
25 MHz
WRT — data hold time twHDX WR, data 8 MHz < fep <
— 20 — ns
16 MHz
— 30 — ns |fcr <8 MHz
WRT — valid address time | twrax WR, — ter* /2 -10 — ns
address
WRT — ALET time twHLH WR, ALE — ter* /2 - 15 — ns
WR! — CLKT time twicH WR, CLK — ter* /2 - 17 — ns

* 1 ter is the cycle time for the internal operation clock. Refer to (1) “Clock timing ratings”.
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I tWLCH
2.4V
CLK
le— tWHLH
2.4V
ALE / \
le———— tWLWH ———»
\ 2.4VH
WR K0.8V /
(WRL, WRH)
Multiplex mode tAvwL — tWHAX -»~
Fo4v 2.4V
A23to A16
0.8V 0.8V -
tDVWH
twHDX
2.4V £ foav X 24V
AD15 to ADOO —< Address >< Write data >7
0.8V X 0.8V + 0.8V
Non-multiplex mode }* tWHAX -
f24vV 2.4V
A23 to AOO
0.8V 0.8V
tDVWH |
|tWHDX
2.4V X 24V
D15 to DOO { Write data >—
\ 08V £ 08V

[c®)
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(7) Ready input timing

(Vece=2.7V103.6V,Vss=0.0V, Ta=0°C to +70 °C, fcp < 25 MHz)

Value
Parameter Symbol | Pin name | Conditions - Unit | Remarks
Min Max
. — 35 — ns
RDY setup time tRyHs
RDY — 70 — ns |fcr=8 MHz
RDY hold time tRYHH — 0 — ns

« M /

«—tRYHS —|
tRYHH

When
RDY wait is [ 0.8 Voo

0.8 Vcc
not applied / \

When
RDY wait is
applied } 0-2 Vce 0.2 Vcc
(1 cycle)

Ll

~«—tRYHS—
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(8) Hold timing

MB90880 Series

(Vece=2.7V103.6V,Vss=0.0V, Ta=0°C to +70 °C, fcp < 25 MHz)

. . Value .
Parameter Symbol Pin name Conditions - Unit
Min Max
Pm floating — HAK txHAL HAK 30 ter* ns
time —
HAK! — valid pin time tHARV HAK tep* 2 tep* ns
* : ter is the cycle time for the internal operation clock. Refer to (1) “Clock timing ratings”.
Note : It takes one or more cycles from when the HRQ pin is read to when HAK changes.
HAK 24V L
0.8V /
IXHAL— tHAHV-
. 24V High-Z 24V
Pins
0.8V 0.8V
[c®)
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(9) Multi-function serial timing (UART, SIO)

(Voc =2.7 V10 3.6 V, Vss = 0.0 V, Ta = —40 °C to +85 °C)

. . Value .
Parameter Symbol | Pin name Conditions - Unit
Min Max
Serial clock cycle time tscyve — 4 tcp*? — ns
UCK{ — UO delay time tsLov — Internal shift clock mode -50 150 ns
: output pin :
Valid Ul - UCKT tivsH — C*'=80 pF+1TTL 50 — ns
UCKT — valid Ul hold time tsHix — 0 — ns
Serial clock “H” pulse width tshsL — 2 tcp*2 — ns
rial clock “L” pul idth t — 2 tcp*? — n
Serial cloc pulse wid SteH External shift clock mode il S
UCK!{ — UO delay time tsLov — output pin : — 50 ns
C.*"=80pF+1TTL
Valid Ul — UCKT tivsH — . pr 50 — ns
UCKT — valid Ul hold time tsHix — 50 — ns
*1 : Cuis the load capacitance applied to pins during testing.
*2 : fer is the cycle time for the internal operation clock. Refer to (1) “Clock timing ratings”.
Note : The above AC characteristics are for CLK synchronous mode operation.
* Internal shift clock mode
tscye |
UCK TV
5( 0.8V / 0.8V
tsLov
><‘2.4 Vv ><
uo 0.8 V
tivsH tSHIX
><‘ 0.8 Vce 0.8 Vccl§<
ul k0.2 Vce 0.2 Vcco
» External shift clock mode
| tsLsH | tsHSL
ucK f 0.8 Vce *0.8Vce
0.2 Vce 0.2 Vce \
tsLov —
><L 2.4V ><
uo 0.8V
tivsH tSHIX
><L 0.8 Vce 0.8 Vce 3§<
ul k0.2 Vce 0.2 Vcc o

O
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(10) Multi-function serial timing (I1>C)

a. Master mode operation
(Vec=2.7V103.6 V,Vss=0.0V, Ta=-40 °C to +85 °C)

i Standard mode | High-speed mode*?
Parameter Symbol Cf’nd' gsp Unit
tions Min Max Min Max

SCL clock frequency fsoL 0 100 0 400 kHz
SCL clock “L” width tLow 4.7 — 1.3 — us
SCL clock “H” width trigH 4.0 — 0.6 — us
Bus-free time between “stop”
condition and “start” condition teus 47 o 13 o us
Repeat “start” condition setup time L o
SCLT — SDAL tsusta A1k 4.7 0.6 us
Jponean (start” condition holdime |y, pr, |C=S0PF™ | 49 — 0.6 — | wus
“Stop” condition setup time o
SCLT — SDAT tsusto 4.0 — 0.6 us
Data hold time *1 _ *1 _
scLl — SDALT tHoDAT 2tcp 2tcp us
Data setup time o *2 .
SDALT  sCLT tsupat 250 100 ns
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b. Slave mode operation
(Vec=2.7V 10 3.6 V, Vss =0.0 V, Ta=—-40 °C to +85 °C)

i Standard mode |High-speed mode *3
Parameter Symbol Cpndl gsp Unit
tions Min Max Min Max

SCL clock frequency fscL 0 100 0 400 kHz
SCL clock “L” width tLow 4.7 — 1.3 — us
SCL clock “H” width tHigH 4.0 — 0.6 — us
Bus-free time between “stop”
condition and “start” condition teus 47 o 13 o Hs
Repeat “start” condition setup time
SCLT —s SDAL tsusta FC1kO 4.7 — 0.6 — us
S(Bipiei)ssctiit condition hold time |, | C=50PF™ 4.0 — 0.6 — us
“Stop” condition setup time
SCLT — SDAT tsusto 4.0 — 0.6 — us
Data hold time - *
scLl — SDALT tHoDAT 2tcp — 2tcp — us
Data setup time *2
SDALT — SCLT tsupat 250 — 100 — ns

*1 : ter is the cycle time for the internal operation clock. Refer to (1) “Clock timing ratings”.

*2 : The high-speed mode I2C bus device can be used in a standard mode I2C bus system. However, the device
must satisfy the required condition “tsupbar > 250 ns”. If the device does not extend the “L” period of the SCL
signal, the succeeding data must be output to the SDA line before a period of 1250 ns (the maximum time of
SDA/SCL rise + tsupar) in which the SCL line is open.

*3 : Set the internal operation clock to 6MHz or higher when using this over 100kHz.
*4 : “R” and “C” are the pull-up resistance and load capacitance of the SCL/SDA lines.

* Timing definition

SDA_4 } / X X / X \ /
~tBUs— tSUDAT  IHDSTA
J— tLOW_»V—\ f | —
[N G AN o
> T T .~ 7 e
tHDSTA tHDDAT  tHIGH tsusTA tsusto
fscL
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(11) Timer input timing

(Voc =2.7 V10 3.6 V, Vss = 0.0 V, Ta = —40 °C to +85 °C)

. . Value .

Parameter Symbol Pin name Conditions - Unit
Min Max

Input pulse width | {7 TI00 10 TIO3 — 4 tor” — ns

*: ter is the cycle time for the internal operation clock. Refer to (1) “Clock timing ratings”.

0.8 Vcc 0.8Vcc

INO, IN1
TIOO to TIO3 0.2 Vee 0.2veo

tTIWH | | tTiwL |

(12) Timer output timing
(Vcc=2.7V103.6V,Vss=0.0V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol Pin name Conditions - Unit
Min Max
CLKT — change time

PPGO to PPG7 change PPGO to PPG7, Load

time tro OUTO to OUT5, | condition : 30 — ns
OUTO to OUT5 change TIOO to TIO3 80 pF

time

/ /
CLK 1 0.7 Vcc \

PPGO to PPG7 07 Voo
OUTO to OUT5
TIOO to TIO3 \0.3 Voo

tto
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(13) Trigger input timing

(Voc =2.7 V10 3.6 V, Vss = 0.0 V, Ta = —40 °C to +85 °C)

Value
Parameter Symbol Pin name | Conditions - Unit Remarks
Min Max
. tTRGH ADTG 5 tep* — ns |In normal operation
Input pulse width . —
putp te. | IRQO to IRQ7 1 — us |In stop mode

*: ter is the cycle time for the internal operation clock. Refer to (1) “Clock timing ratings”.

IRQO to IRQ7 0.8 Vce 0.8 Vce
ADTG 0.2 Vce 0.2 Voo

| tTRGH |0 tTRGL: |
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(14) Chip select output timing
(Vcc=2.7V103.6V, Vss=0.0V, Ta=-40 °C to +85 °C, fcp < 25 MHz)

. . Value .
Parameter Symbol Pin name Conditions - Unit
Min Max
Chip select output valid time CS0to CS3, *
L, RDL tsvaAL RD — ter*/2-7 — ns
Chip select output valid time CS0 to CS3, *
% W\L tSVWL WRH, WRL — tCP / 2 - 7 — I"IS
RDT — RD. ]
Chip select output valid time thrsy CSO0to CS3 o tor™ 12 =17 o ns
WRT — WRH, WRL, *
Chip select output valid time thrsv CSO0to CS3 o tor /2 =17 o ns
*: tcr is the cycle time for the internal operation clock. Refer to (1) “Clock timing ratings”.
tSvRL |
V4 2.4V
RD
0.8V
le—— tRHSV —
A23t0 A16 24VN
CS0 to CS3 Yosv
2.4V
D15 to DOO Read data
0.8V
tsvwL tWHSY—=
- 2.4V
WRH, WRL
0.8V
D15 to D00 Un-
defined Write data

Note : The chip select output signal changes simultaneously due to the internal bus configuration; therefore, this
may generate a bus wait. AC cannot be warranted between the ALE output signal and the chip select output
signal.
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5. A/D converter electrical characteristics
(Vec =AVec=2.7V 10 3.6 V,Vss=AVss=0.0V, 2.7 V< AVRH, Ta=-40 °C to +85 °C)

P t Symbol| P Value Unit | Remark
arameter mbo ni emarks
4 nhame Min Standard Max
Resolution — — — — 10 bit
Total error — — — — +3.0 LSB
Linear error — — — — 2.5 LSB
Differential linear L o L L +19 LSB
error
- ANO
Zero transition Vor to | AVss—1.5LSB | AVss+0.5LSB | AVss+2.5LSB | V
voltage AN19
Full-scale transition ANO
Vst to AVRH-35LSB|AVRH-1.5LSB|AVRH+0.5LSB| V
voltage AN19
Sampling time tsmp — 1.2 — — us |1
Compare time temp — 1.8 — — us |*1
Conversion time teny — 3.0 — — us |*1
. ANO
Analog port input lan to ~30 — +3.0 UA
current AN19
ANO
Analog input voltage VaiN to AVss — AVRH Vv
AN19
Reference voltage — AVRH AVss +2.2 — AVcc \Y
Ia AVCC — 1.9 3.7 mA
Supply current
laH AVCC — — 572 LA
Reference voltage I AVRH — 520 720 HA
supply current |RH AVRH — — 52 uA
. ANO
Intgr ghannel o to L o 4 LSB
variation AN19

*1 : Time per channel

*2 : Current when the A/D converter is not in operation and the CPU is stopped (Vcc = AVec = AVRH=3.0 V)
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o External impedance and sampling time for analog input

This is an A/D converter with a sample hold function. If high external impedance is preventing it from securing
sufficient sampling time, a sufficient analog voltage will not be charged in the internal sample hold capacitor,
affecting the accuracy of the A/D conversion. In order to satisfy the A/D conversion accuracy specifications,
adjust the register values and operating frequency or decrease the external impedance so that the sampling
time becomes longer than the minimum value, based on the relationship between the external impedance and
the minimum sampling time. If a sufficient sampling time cannot be secured, connect a capacitor with a ca-

pacitance of approximately 0.1 uF to the analog input pin.

Model diagram of analog input circuit

R
Analog input D_O/O I\M, Comparator
) c -

Turned on during sampling ON !
R C
12.2 kQ (Max) 8.5 pF (Max)
Note : These are reference values.
* Relation between external impedance and minimum sampling time
[External impedance = 0 kQ to 100 k<] [External impedance = 0 kQ to 20 kQ]
Flash memory device Flash memory device
MASK ROM device MASK ROM device
100 r / 20 /
90 / 18 /
o 80 = 16
£ 1 cA
o 70 o 4T /
£ o0 2 12
s / -
© 50 o 10
o / Qo - /
E / E 87 /
g 20 / g 6
5 I
g oL 5.
10 2 [ /
/. 0
0

0 1 2 3 4 5 6 7 8

Minimum sampling time [us] Minimum sampling time [us]

e Errors :

As | AVRH—AVss | decreases, the absolute error increases.
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6. Definition of A/D Converter Terms

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

Non linearity : Deviation between a line across zero-transition line ( “00 0000 0000” <« — “00 0000 0001”)

error and full-scale transition line (“11 1111 1110” « — “11 1111 1111”) and actual conversion
characteristics.

Differential : Deviation of input voltage, which is required for changing output code by 1 LSB, from an ideal

linearity error value.

Total error : Difference between an actual value and a theoretical value. A total error includes zero tran-

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

Total error

Vor (Ideal value) = AVss + 0.5 LSB [V]
Vrst (Ideal value) = AVRH - 1.5 LSB [V]
Vnr : A voltage at which digital output transits from (N — 1) 1, N.

3FFu - T
. E1. LSB
3FEH T~ Actual conversion o oLS
characteristics ' |
3FDH cTr
5 ; {1LSB x (N -1)+0.5 LSB}
o :\./ _______ ' -
3 - —— A
T 004n :"": \.-_\\ VNT
D ' (Actual measurement value)
O o003 -
E «—— Actual convgrsion
002n 4 -+ oo | characteristics
«———— |deal characteristics
001w "'
—| ~— 0.5LSB
AVss AVRH
Analog input
VUnr—{1LSBx (N-1) +0.5LSB
Total error of digital output “N” = { 3 (LSB ) } [LSB]
AVRH — AVss
1 LSB (ldeal value) = \'
( ) 1024 [v]
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(Continued)
Linearity error Differential linearity error
Ideal
SFFuT ) characteristics
Actual conversion
SFEH T~ characteristics —---- : (N+1)n Actual conversion -~ - -
{1LSBx(N-1) : ; characteristics ! ;
3FDu—+ +Vor} < 1”7 VFsT (actual ! '
5 g d=—>, Mmeasurement 5 ;
o ~A_ o —_ \value) o ! )
3 T~ : :& | 5 M T
o : i VNT (actual o ' : \
S 004n - ;-7 ---- measurement value) 8 ! |
(=2 cl o Aotual =) l E V(N+1)T
o i ctual conversion O N1l R S ' (actual measurement
003w T~ N characteristics (N=1)u : I f ( value)
1 : : VNT
002- o ! (actual measurement value)
i | ! ideal characteristics _ ' ... Actual conversion
0011~ o (N=2) ' characteristics
Vor (actual measurement value) :
AVss AVRH AVss AVRH
Analog input Analog input
. . - Vnr — {1 LSB N-1) +V
Non linearity error of digital output N = v = {1 LSB X ( ) or} [LSB]
1LSB
. - . - V (N+1) T— Vnt
Differential linearity error of digital output N = 1LSB —1LSB [LSB]
Vrst — Vor
1LSB= 1022 V]
Vor : Voltage at which digital output transits from “000+” to “001+.”
Vrst : Voltage at which digital output transits from “3FE+” to “3FFn.”

DS07-13743-5E
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¢ Flash memory write/erase characteristics

Value .
Parameter Conditions Unit Remarks
Min | Standard| Max
Sector erase time o 09 36 s Excludes mtgrnal write time before
erase operation.

Chip erase time Ta= t25 °C, L 6.2 L s Excludes mte_rnal write time before

Vece=3.0V erase operation.
Word (16-bit width) o 3 . s Excludes overhead time at system
write time H level.
Number of write/erase . 10000 . L cycle
cycles
Flash memory data Average *
hold time Ta=+85 °C | 100000 T o h

*: Value converted from the evaluation result of technology reliability (The Arrhenius equation is used to convert
the high-temperature high-speed test result into the average temperature + 85 °C.)
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Part number

Package

Remarks

MBO0F882APF
MB9O0F883BPF
MB90F883BHPF
MB90F883CPF
MB90F884BPF
MB90F884BHPF
MB90F884CPF
MB90882PF
MB90F882ASPF
MB90F883BSPF
MB90F883BHSPF
MB90F883CSPF
MB90F884BSPF
MB90F884BHSPF
MB90F884CSPF
MB90882SPF

100-pin plastic QFP
(FPT-100P-MO06)

Products with S-sulffix:

Single clock product (without sub clock)
Products without S-suffix:

Dual clock product (with sub clock)

MB90F882APMC
MB90F883BPMC
MB90F883BHPMC
MB90F883CPMC
MB90F884BPMC
MB90F884BHPMC
MB90F884CPMC
MB90882PMC
MB90F882SPMC
MB90F882ASPMC
MB90F883BSPMC
MB90F883BHSPMC
MB90F883CSPMC
MB90F884BSPMC
MB90F884BHSPMC
MB90F884CSPMC
MB90882SPMC

100-pin plastic LQFP
(FPT-100P-M20)

Products with S-suffix:

Single clock product (without sub clock)
Products without S-suffix:

Dual clock product (with sub clock)

MB90V880A-101CR-ES
MB90V880A-102CR-ES

299-pin ceramic PGA
(PGA-299C-A01)

Evaluation product

101 :

Single clock product (without sub clock)
102 :

Dual clock product (with sub clock)

DS07-13743-5E
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B PACKAGE DIMENSIONS

100-pin plastic LQFP

(FPT-100P-M20)

Lead pitch

0.50 mm

Package width x
package length

14.0 mm x 14.0 mm

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm Max
Weight 0.65 ¢
(Refe"r:ice) P-LFQFP100-14x14-0.50

100-pin plastic LQFP
(FPT-100P-M20)

Note 1) * : These dimensions do not include resin protrusion.

Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

16.00+0.20(.630+.008)SQ
*14.00£0.10(.551+.004)SQ
©) D)
AR RRAARRAARRAAARRAAR]
REREREEERRELPREE R R R LN
e g oo

© 2005-2008 FUJITSU MICROELECTRONICS LIMITED F1000315-¢-3-3

10.08(.003) @

1.5025% (L059706¢)

Dimensions in mm (inches).
Note: The values in parentheses are reference values

(Mounting height) ~0.10£0.10
/ (.004:.004)
(Stand off)
OONBOR/
0.50+0.20 0.25(.010)
(.020+.008) -
0.145:0.055 __ (024x008)
(.0057+.0022)

Please check the latest Package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/
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(Continued)

100-pin plastic QFP Lead pitch 0.65 mm

Package width x

14.00 x 20.00 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 3.35 mm MAX
Code P-QFP100-14x20-0.65
(Reference)
(FPT-100P-M06)
100-pin plastic QFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-100P-M06) Note 2) Pins width and pins thickness include plating thickness.
23.90:0.40(,941+.016) Note 3) Pins width do not include tie bar cutting remainder.
*20.000.20(.787+.008)
&)
== =)
= == (o lo10000%)
 ——  — — i
— e — 17.90+0.40
p—— O Q —— (.705x.016)
— F—— *14.00£0.20
[ — —— (.551+.008)
— INDEX - | =
— )/ ——— } Details of "A" part }
: =—© | seguy mE] [
LR AR R i FECIE |
Y I (Mounting height) I |
© LY jL M |
0.65(.026) 0.32+0.05 0.17+0.06 \ f =] ] |
~ = 0132.002) L& 0-13(.005) @ (.007.002) | LN |
| _0.8040.20 0.2540.20| |
A | (:031+.008) (.010+.008) |
' _0.88:0.15 (Stand off) |
| | (.035.006) }
Dimensions in mm (inches).
©2002-2008 FUJITSU MICROELECTRONICS LIMITED F100008S-c-5-6 Note: The values in parentheses are reference values.

Please check the latest Package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/
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H MAIN CHANGES IN THIS EDITION

Page Section Change Results
45 B ELECTRICAL CHARACTERISTICS | Added “when external bus is in operation” in parameter “Operat-
2. Recommended operating conditions | ing temperature” to the table.
4. AC characteristics Changed the footnote *1.
(1) Clock timing ratings “Observe the operating voltage with care.
The maximum operating frequency is 25 MHz in MB9OF883B(S),
MB90F884B (S).”
50 -
“The maximum operating frequency is 25 MHz in MBOOF883B(S),
MB90F884B (S).
The maximum operating frequency is 25 MHz in all models when
external bus is in operation.”
73 B ORDERING INFORMATION Deleted the part number:
MB90F882SPF

The vertical lines marked in the left side of the page show the changes.
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FUJITSU MICROELECTRONICS LIMITED

Nomura Fudosan Shin-yokohama Bldg. 10-23, Shin-yokohama 2-Chome,

Kohoku-ku Yokohama Kanagawa 222-0033, Japan
Tel: +81-45-415-5858
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
http://kr.fujitsu.com/fmk/

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/

All Rights Reserved.

levels and other abnormal operating conditions.

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

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 of function and application circuit examples, in this document are presented solely for the purpose
of reference to show examples of operations and uses of FUIITSU MICROELECTRONICS device; FUJITSU MICROELECTRONICS
does not warrant proper operation of the device with respect to use based on such information. When you develop equipment incorporating
the device based on such information, you must assume any responsibility arising out of such use of the information.

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

Any information in this document, including descriptions of function and schematic diagrams, shall not be construed as license of the use
or exercise of any intellectual property right, such as patent right or copyright, or any other right of FUJITSU MICROELECTRONICS
or any third party or does FUIITSU MICROELECTRONICS warrant non-infringement of any third-party's intellectual property right or
other right by using such information. FUJIITSU MICROELECTRONICS assumes no liability for any infringement of the intellectual
property rights or other rights of third parties which would result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed, developed and manufactured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious effect to
the public, and could lead directly to death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in nuclear
facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control in weapon
system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that FUIITSU MICROELECTRONICS will not be liable against you and/or any third party for any claims or damages arising
in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance 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 redundancy, fire protection, and prevention of over-current

Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations of
the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.
The company names and brand names herein are the trademarks or registered trademarks of their respective owners.

Edited: Sales Promotion Department
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