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TRADEMARKS:
* SPARC is a registered trademark of SPARC International, Inc. in the United States.
SPARC is based on technology developed by Sun Microsystems, Inc.
SPARCIite is a trademark of SPARC International, Inc. in the United States.
Fujitsu Microelectronics, Inc. has been granted permission to use the trademark.
* MS-DOS and MS-Windows are trademarks of Microsoft Corporation of the USA.
e PC/AT and PC-DOS are trademarks of International Business Machines Corporation of USA.
e Sun OS/Solaris and Sun 4 are trademarks of Sun Microsystems Corporation of USA.
* HP-UX is a trademark of Hewlett-Packard.
» |E Bus is trademark of NEC Corporation.
THE I1°C LICENSE:

Purchase of FUJITU Ltd. I2C components conveys a license under the Philips I2C Patent Right to use these components in an
I2C system, provided that the system conforms to the I°C Standard Specification as defined by Philips.
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Microcomputer Range

32-bit Microprocessor

FR-V Family
Fujitsu’s original processor whose media processing performance is enhanced by adding

VLIW architecture and media instruction, etc.

SPARCIite
A 32-bit RISC microprocessor aimed at embedded applications and based on the SPARC

architecture

32-bit Microcontrollers

FR (FR30 Series, FR50 Series, FR60 Series)
A proprietary Fujitsu product developed for embedded applications
A microcontroller with a 32-bit RISC architecture

16-bit Microcontrollers

F2MC-16L (MB90600 series)

Features: Low voltage (+2.7V to +5.5V), low price

Applications:  For applications including information consumer products,
communications, and OA

F?MC-16LX (MB90500 series)

Features: Supports high-performance, low-power consumption, large memory space

Applications:  For applications including consumer information products and
telecommunications instruments

F?MC-16F (MB90200 series)

Features: Provides high-speed signed instructions and C language real time
operating system instructions

Applications:  For high-speed real time control

8-bit Microcontrollers
F?MC-8L (MB89100 series, MB89500 series, MB89600 series, MB89800 series, and

MB89900 series)
Features: Low voltage (+2.2V to +6.0V), low-power consumption

Applications:  8-bit microcontrollers for consumer markets

F2MC-8LFamily



8-bit Proprietary F 2MC-8L Family Features

F°2MC-8L Family Features

Minimum execution time: 0.32us/12.5MHz, 0.4 us/10MHz, 0.95 pus/4.2 MHz
Operating voltage: +2.2 V to +6.0 V, operating frequency: 1 MHz to 10 MHz

Software-switchable instruction cycle (4 speeds) provides low voltage, low-power comsumption operation (clock
gear function)

Backup voltage in stop mode (voltage required to maintain RAM data): Min. +1.5V
Bitwise selectable pull-up resistors for each 1/O port

One-time PROM products support (by programming data) the same option settings as mask ROM products (the
option settings are mask options for some products).

Memory space: Max. 64 Kbytes

Memory space

FFFFH
FRDOH =P mmm s "A" " Vector
- addressing
Immediate 64KB
Program addressing
area  |,i,o. ...
e i Relative
addressing
128 - e Extended
addressing
Index
External addressing
area
Pointer
addressing
0200H [ - F-=-=-=----- R R
General-purpose
Data area Iregister addressing
0100H [ -~ ==----~-~--~ L G A .
. Bit
2 Direct direct
I/O area addressing | 4qgressing
0000H 2 2 2
Memory mapped I/O
Registers
Dedicated registers
General-purpose registers: 8 x 8-bit per bank, Max. 32 banks
Dedicated registers General-purpose registers
AH ' AL A lat
| T | ceumutator Max. 32 Upper address
| TH ' TL | Temporary accumulator
| PC | Program counter
| IX | Index register
| SP | Stack pointer
| EP | Extra pointer
| PS Program status
N RP \__CCR [\ Register bank pointer

: —— 8 bits _: Condition code register
16 bits

0100H+(RP x 8H) Lower address

L— 8 hits —!
Enhanced interrupt function (prioritized multiple interrupts)
Powerful operation and transfer functions
Multiplication and division instructions: 8-bit x 8-bit = 16-bit (7.6us/10MHz), 16-bit + 8-bit = 8-bit (8.4us/10MHz)
Data transfer: Max. 16-bit
Number of instructions: 136
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8-bit Proprietary F 2MC-8L Family

Pin

Series

Standard Products

Main functions Type ROM RAM Part number
count name
2 =
FEMC-8L | | o | mB8a190/ || MasS | | 4w | 1088 MB89191
Family Small package, AJAH series production
Standard timer/counter
Products (8-bit x 2ch.),
SIO(8-bit x 1ch.), H MB89191A
A/D converter
(only on A series)
(8-bit x 8ch.) L MB89191AH
H 8 KB — 256 B MB89193
H MB89193A
L MB89193AH
L1 16 KB — 256 B MB89195
L MB89195A
Equivalent device
H OTPROM |—| 16 KB — 256 B |— MBSQ?"QO/A MB89P195
series
MB89P195A
Evaluation target device
|| Evalugtlon | |32KB| | 256 B L M889'190/A MBS9IPV190
device (Ext.) series
MB89PV190A
LI Timer controller, MB89990 Mass | lsrkel {1288 MB89997
series production
remote controller
carrier generator, -
external inter- E‘git‘/f‘ctéon 3@?;3 12568 MSBeSr?SSO | MB89PV190
rupt(1ich.) -
(Continued)




8-bit Proprietary F 2MC-8L Family  Standard Products

F°MC-8L Family Standard Products
MB89190/190A/190AH Series

Standard products (small package)

MB89191AH
ROM 4KB
RAM 128B

RAM 128B

MB89191
ROM 4KB
RAM 128B

MB89193A

MB89193
ROM 8KB
RAM 256B

MB89193AH
ROM 8KB
RAM 256B

ROMB8KB MB89195
MB89191A RAM2568 ROM 16KB
ROM 4KB RAM 256B

* Maximum clock frequency:4.2 MHz
Minimum execution time:0.95 ps
Operating temperature range:

-40°C to +85°C

MB89195A
ROM 16KB
RAM 256B .

MB89P195A
OTPROM 16KB
RAM 256B

RAM 256B

MB89PV190
Ext. ROM
RAM 256B

MB89P195
OTPROM 16KB
RAM 256B

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage * (V) SH-DIP| DIP | SOP | MQFP
MB89191 28P 28P 28P -
R 28p 28p | 28P ~ | 1/O ports: 22 (20 on MB89190A series)
MB89191AH 28pP 28P | 28P ~ | Timebase timer (WDT): 20-bit x 1ch.
MB89193 +2.210 6.0 28P 28P 28P ~ | Timer/counter: 8-bit x 2ch. (can operate as 16-bit x 1ch.)
MB89193A 28P 28P | 28P = | AID converter: 8-bit x 8ch. (MB89190A series only)
MB89193AH 28P 28P 28P — | Remote controller carrier generator
MB89195 28P 28P 28P - | SIO: 8-bit x 1ch.
MB89195A 28P 28P 28P - | Buzzer output
MB89P195 - 28P | 28P — | Interrupts: 5 internal, 11 external
MB89P195A 2716460 _ 28P 28P — | Low-power consumption (standby functions)modes:
+2.7 to +6.
MB89PV190 - - - | asc Sleep, stop
MB89PV190A - - - 48C
*' A/ID = 3.5V to 6.0V
Packages: P - plastic, C - ceramic
MB89990 Series
Standard products (remote controller, etc.)
MB89997 * Maximum clock frequency:4.2 MHz
ROM 32KB MB89PV190 o Mini ion time:
RAM 1288 Ext ROM M|n|mu.m execution time:0.95 ps
RAM 256B » Operating temperature range:-40°C to +85°C
<Evaluation device>
Operating Package
Part number | power supply Functions
voltage(V) SH-DIP| SOP | MQFP
1/0O ports: 22
MB89997 +2.2t0 +6.0 28P 28P ~ | Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 1ch.
Remote controller carrier generator
MB89PV190 +2.7t0 +6.0 - - 48c | Interrupts: 3 internal,11 external
Low-power consumption (standby functions)modes: Sleep, stop

Packages: P - plastic, C - ceramic

F2MC-8LFamily



8-bit Proprietary F 2MC-8L Family

Standard Products

(Continued)
Pin Main functions Series Type ROM RAM Part number
count name
MB89170L Mass
48 T oTvre generator, [ | series [ |production 8KB [—3848B MBB9L73L
timer/counter
(8-bit x 2ch.),
SIO(8-bit x 1ch.) 12 KB — 512B MB89174L
Equivalent device
MB89173
H OTPROM 8KB |— 384 B — MB89173L [ MB89P173
MB89174
16 KB — 512 B MB89174L [ MB89P175A
Evaluation target device
L] Evalu_atlon | |32KB | | 1KB | M889_l70L || MBB9IPV170A
device (Ext.) series
(Continued) (Continued)




8-bit Proprietary F 2MC-8L Family  Standard Products

MB89170L Series

Standard products (low cost)

« Maximum clock frequency:
3.58 MHz: MB89P173
7.16 MHz: MB89173L/174L/P175A/PV170A

¢ Minimum execution time:

MBB9P175A
otPrOM 16kB) 0B HS1017.6s
RAM512B | « Operating temperature range:

-40°C to +85°C

MB89174L
ROM 12KB
RAM 512B

MB89173L
ROM 8KB
RAM 384B

MB89P173

OTPROM 8KB
RAM 3848 MB8OPV170A
Ext. ROM

RAM 1KB

<Evaluation device>

F2MC-8LFamily

Operating Package )
Part number | power supply Functions
voltage (V) QFP | MQFP
MB89173L 48P -
| ‘2210460 I/O ports: 37
MB89174L 48P - Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 2ch. (can also operate as 16-bit x 1ch.)
MB89P173 48P - [SIO: 8-bit x 1ch.
Clock prescaler: 15-bit
MB89P175A +2.710 +6.0 48P - Interrupts: 4 internal,11 external
Low-power consumption (standby functions) modes:Sleep,stop
MB89PV170A - 48C

Packages: P - plastic, C - ceramic



8-bit Proprietary F 2MC-8L Family

(Continued)

(Continued)

10

Standard Products

(Continued)

(Continued)
Main functions Series Type ROM RAM Part number
name
. | |MB89120/A| | Mass 4KB | 1288 MB89121
Timer/counter series production
(8-bit x 2ch.),
SIO@-bit x 1ch.) 8KB || 2568 MB89123A
16 KB — 256 B MB89125A
Equivalent device
H OTPROM 4KB +— 128 B — MB89121 |— MB89P131
8 KB +— 256 B — MB89123A |—{ MB89P133A
16 KB — 512 B —{ MB89125A — MB89P135A
Evaluation target device
L] Evalugnon | |32KB| | 1KB | MBSQ;LZO/A || MB89PV130A
device (Ext.) series
AID converter || MBssegrileiO/A . ro'\giizon 4KB || 1288 MB89131
(8-bit x 4ch.), P
timer/counter
(8-bit x 2ch. or 8KB — 256 B MB89133A
16-bit x 1ch.),
SIO(8-hit x 1ch.)
16 KB — 256 B MB89135A
Equivalent device
H OTPROM 4KB |— 128 B — MB89131 — MB89P131
8 KB |— 256 B — MB89133A — MB89P133A
MB89135A
16 KB — 512 B |— MB89135L [ MB89P135A
Evaluation target device
] Evalugtlon | |32KB| | 1KB | M889}30/A || MBS9PV130A
device (Ext.) series




8-bit Proprietary F 2MC-8L Family

MB89120/120A Series

Standard products (low cost)

MB89121
ROM 4KB
RAM 128B

MB89P131
OTPROM 4KB

RAM 128B

MB89P133A
OTPROM 8KB

MB89123A
ROM 8KB
RAM 256B

RAM 256B

Standard Products

« Maximum clock frequency:
4.2 MHz (32.768 kHz)

e Minimum execution time:
0.95 ps to 1.53 ps (61 ps)

« Operating temperature range:
-40°C to +85°C

MB89125A
ROM 16KB
RAM 256B

MB89P135A

OTPROM 16KB
RAM 512B

RAM 1KB
<Evaluation device>

Operating power Package
Part number supply voltage Functions
V) QFP | MQFP
Timebase timer (WDT): 21-bit x 1ch.
MLz +2.210 +6.0 48P - Timer/counter: 8-bit x 2ch. (can operate as 16-bit x 1ch.)
MB89125A 48P - Remote control carrier generator (on MB89123A/125A/P133A, not included
on MB89121/P131)
MB89P131 48P - SIO : 8-bit x 1ch.
Clock prescaler: 15-bit
MB89P133A 48P - Buzzer output
+2.710 +6.0 Interrupts: 4 internal, 3 external (MB89121/P131)
MB89P135A 48P - ’ . ’
4 internal, 11 external (MB89123A/125A/ P133A)
MB89PV130A - 48C | Low-power consumption (standby functions)modes:Sleep, watch, stop, sub

Packages: P - plastic, C - ceramic

MB89130/130A Series

Standard products (built-in A/D converter, low cost)

MB89131
ROM 4KB
RAM 128B

MB89P131
OTPROM 4KB

RAM 128B

MB89133A
ROM 8KB
RAM 256B

MB89P133A
OTPROM 8KB

RAM 256B

MB89135A
ROM 16KB
RAM 256B

¢ Maximum clock frequency:
4.2 MHz (32.768 kHz)
« Minimum execution time:
0.95 ps to 1.53 ps(61 ps)
Operating temperature range:
-40°C to +85°C

MB89P135A
OTPROM 16KB *
RAM 512B

B89PV130A

Ext. ROM
RAM 1KB

<Evaluation device>

Operating power Package
Part number | supply voltage * Functions
V) SH-DIP| QFP | MQFP
MB89131 - 48P - | /O ports: 36
Timebase timer (WDT): 21-bit x 1ch.
MB89133A +2.2 to +6.0 48P 48P — | Timer/counter: 8-bit x 2ch. (can operate as 16-bit x 1ch.)
A/D converter: 8-bit x 4ch.
MB89135A - 48P - Remote control carrier generator (on MB89133A/135A/P133A,
not included on MB89131/P131)
MB89P131 - 48P - | SIO: 8-hit x 1ch.
S — Clock prescaler: 15-bit
MB89P133A 48P 48P - Buzzer output
+2.710 +6.0 Interrupts: 5 internal, 3 external (MB89131/P131)
MB89P135A - 48P - 5 internal, 11 external (MB89133A/135A/P133A)
- Low-power consumption (standby functions)modes:Sleep, watch,
MB89PV130A - - 48C stop, sub

* A/D =3.5V to 6.0V
Packages: P - plastic, C - ceramic

11
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8-bit Proprietary F 2MC-8L Family

Standard Products

(Continued) (Continued)
. . Series
Main functions Type ROM RAM Part number
name
Timer controller, MB89960 Mass
|S10(8-bit x 1ch.), | | series | |production| | 16 KB — 5128 MB8996S
A/D converter
(10-bit x 4ch.),
12C controller, MBBI9E5C
external interrupt
(11ch.) Equivalent device
H OTPROM 16 KB — 512 B M889960 — MB89P965A
series
| | FLASH 60 KB 1KB || MBSQ%O || MB39F969A
ROM (FLASH) series
Evaluation target device
L] Evalu_atlon | | 32KB | | 1KB | MBBQQGO || MB89PV960
device (Ext.) series
LI PWM timer Mii?g;m - m'\gizzon 4KB |—| 80B MB89601R
(8-bit x 1ch.), P
SIO(8-bit x 1ch.)
8KB —{ 80B MB89603
Equivalent device
H OTPROM 4KB — 80B |— M889.601R — MB89P601
series
Evaluation target device
| Evalugnon | | 32KB | | 1kB | M889§01R || MB89PV620
device (Ext.) series
(Continued)
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8-bit Proprietary F 2MC-8L Family

MB89960 Series

Standard products (built-in A/D converter, low cost)

MB89F969A

FLASH ROM 60KB

RAM 512B

Standard Products

e Maximum clock frequency: 10 MHz (32.768kHz)
e Minimum execution time: 0.4 pys (61us)
« Operating temperature range:-40°C to +85°C

MB89P965A
MB89965 gg’&gigﬁg oM 5198
RAM 512B
ROM 16KB RAM 5128 Mgﬁ?ﬁ\(’ﬁﬁo
RAM 512B RAM 1KB
<Evaluation device>
Operating Package
Part number | power supply Functions
voltage (V) LQFP QFP MQFP
48P
48P
MB 10 x 1 -
89965 (07 x 7mm) (DDlzoxxm?\anE’ I/0 ports: 35
+3.5t0 +5.5 48P Timebase timer (WDT): 21-bit x 1ch.
48P B Timer/counter: 8-bit x 2ch.
MBB9ISE5C (17 x 7mm) (Dmllzoxxllzim' SIO : 8-bit x 1ch.
A/D converter: 10-bit x 4ch.
48P 2 i - (built i
48P 12C bus interface: (built into MB89965C/P965A/
MBBOPIBSA ([J 7 x 7mm) (DDllzoxxllz?Tr]nan, F969A /PV960, equivalent to SMBus
Rev 1.0)
MB89F969A +3.5t0 +5.5 64P - - Interrupts: 7 internal, 11 external
(0112 x 12mm) Low-power consumption (standby functions) modes :
Sleep,watch,stop,sub
MB89PV960 - - 48C
Packages: P - plastic, C - ceramic
MB89601R Series
Standard products (small package)
VB89603 . M.a>f|mum clock frquency: 10 MHz
ROM 8KB ¢ Minimum execution time: 0.4 us
MB89601R RAM 80B  Operating temperature range:
ROM 4KB _A0° °
RAM 805 40°C to +85°C
MB89P601
OTPROM 4KB MB89PV620
RAM 80B Ext. ROM
RAM 1KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) LQFP | MDIP | MQFP
MB89601R 48P - - 1/0 ports: 33
+2.2t0 +6.0 Timebase timer (WDT): 20-bit x 1ch.
MB89603 48P - - PWM timer: 8-bit x 1ch.
SIO : 8-bit x 1ch.
MB89P601 48P - - Interrupts: 3 internal, 1 external
+2.7 to +6.0 Low-power consumption (standby functions)modes:
MB89PV620 - 64C 64C Sleep,stop

Packages: P - plastic, C - ceramic

13
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8-bit Proprietary F 2MC-8L Family

(Continued)

14

Standard Products

(Continued)
Pin Ma_un Series Type ROM RAM Part number
count functions name
| 64 |-{PWMtimer, || Mii?iilsOR - ro'\gizzon 8KB || 256 B MB89613R
PWC timer, P
16-bit timer/
counter, 16 KB — 512 B MB89615R
SIO
(8-bit x 2ch.) Equivalent device
— OTPROM 16 KB — 512B — M889.610R — MB89P625
series
— EPROM 16 KB — 512B — M889.610R— MB89W625
series
Evaluation target device
| Evalugtlon 32KB | | 1kB L M889§10R || MBB9PV620
device (Ext.) series
(Continued)




8-bit Proprietary F 2MC-8L Family

MB89610R Series

Standard products (general-purpose type)

MB89613R
ROM 8KB
RAM 256B

MB89P625
OTPROM 16K
RAM 512B

MB89W625
EPROM 16KB
RAM 512B

MB89615R
ROM 16KB
RAM 512B

<Evaluation device>

MB89PV620

Ext. ROM
RAM 1KB

Standard Products

¢ Maximum clock frequency: 10 MHz

e Minimum execution time: 0.4 us

» Operating temperature range:
-40°C to +85°C

Operating Package
ower .
Part number P | Functions
supply DIP | QFP LQFP MDIP| MQFP
voltage (V)
MB89613R 64P | 64P 64P - - | VO ports: 53 '
+2.210 +6.0 (0.5 mm pitch, T!mebase tlm(.er (WD_T): 20-bit x 1ch.
MB89615R 64P | 64P| 0.65mmpitch) | - ~ | Timer/counter: 16-bit x 1ch.
PWM timer: 8-bit x 1ch.
MB89P625 64P | 64P 64P - - |PWCtimer: 8-bit x1ch.
(0.65 mm pitch) SIO : 8-bit x 2ch.
Buzzer output
plE s +2.710+6.0 | 64C| - - - ~ | Interrupts: 6 internal, 4 external
Low-power consumption (standby functions)
MB89PV620 - - - 64C | 64C modes: Sleep, stop

Packages: P - plastic, C - ceramic

15
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8-bit Proprietary F 2MC-8L Family

(Continued)

16

Standard Products

(Continued)
Mgm Series Type ROM RAM Part number
functions name
A/D converter MBS;?:SOI RL ro'\gizfion | 8kB || 2568 MB89623R
(8-bit x 8ch.), P
PWM timer,
PWC timer, 16 KB |— 512 B MB89625R
16-bit timer/
counter,
SIO 24 KB —{ 768 B MB89626R
(8-bit x 2ch.)
32KB — 1KB MB89627R
24 KB — 3 KB MB89628R
32KB — 3KB MB89629R
Equivalent device
MB89623R
H OTPROM 16 KB —{ 512 B |— MB89625R [ MB89P625
MB89626R
32 KB 1KB | MB89627R [ MB89P627
MB89628R
4 KB |— MB89629R [ MB89P629
MB89623R
H EPROM 16 KB —{ 512 B |— MB89625R [ MB89W625
MB89626R
32KB — 1KB }|— MB89627R [ MB89W627
H No ROM 256 B MB89T623
512 B MB89T625
1KB MB89T627R
Evaluation target device
L] Evalu_atlon 32 KB L | 1kB M889§20/R || MB89PV620
device (Ext.) series
(Continued)
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8-bit Proprietary F 2MC-8L Family

Standard Products

(Continued)
Pin M?"” Series Type ROM RAM Part number
count functions name
| 80 || A/D converter MS;?S:O - m'\(/'jﬁzzon— 8KB |—| 256 B MB89643
(8-bit x 8ch.), P
D/A converter
(8-bit x 2ch.), 16 KB — 512 B MB89645
PWM timer,
PWC timer,
SIO 24 KB —{ 768 B MB89646
(8bit x 2ch.)
32KB — 1KB MB89647
Equivalent device
H OTPROM 32KB — 1KB |— M889640 — MB89P647
series
Evaluation target device
_Evalu_atlon 32 KB L | 1kB M889640 | MB89PV640
device (Ext.) series

(Continued)




8-bit Proprietary F 2MC-8L Family

MB89640 Series
Standard products (built-in A/D, D/A converter)

MB89647

MB89646 ROM 32KB
MB89645 ROM 24KB RAM 1KB
ROM 16KB RAM 768B

MB89643
ROM 8KB
RAM 256B

RAM 512B
> MB89P647

OTPROM 32KB
RAM 1KB

Standard Products

Maximum clock frequency:
10 MHz (32.768 kHz)
Minimum execution time:

0.4 us to 6.4 us (61 ps)
Operating temperature range:
-40°C to +85°C

MB89PV640
Ext. ROM
RAM 1KB

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage * (V) | QFP | LQFP | MQFP
MB89643 80P 80P - I/O ports: 65
—_— Timebase timer (WDT): 21-bit x 1ch.
MB89645 80P 80P - Timer/counter: 16-bit x 1ch.
PWM timer: 8-bit x 2ch.
*2.210+6.0 PWC timer: 8-bit x 1ch.
MB89646 80P 80P = | A/D converter: 8-bit x 8ch.
_ D/A converter: 8-bit x 2ch.
MB89647 80P | 80P - |SIO:8bitx2ch.
Clock prescaler: 15-hit
Buzzer output function
MB89P647 80P 80P = |Interrupts: 9 internal, 9 external
- +2.7t0+6.0 Low-power consumption (standby functions) modes: Sleep,
MB89PV640 - - 80C watch,stop,sub

*. A/D =D/A=3.5V 10 6.0V
Packages: P - plastic, C - ceramic

19
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8-bit Proprietary F 2MC-8L Family

20

Standard Products

(Continued)
Pin Main functions Series Type ROM RAM Part number
count name
5 -
100 |__|IPC(Equivalent | M88957O . Mass_ | l30kBl— 3KB MB89577
toSMBus), series production
Bridge circuit,
Comparator, Equivalent device
UARTISIO, | otPrROM || 60 KB || 3KB || MBB9NTOL | ypgops7on
LCD controller series
(14seg. x 4com.) ,
A/D converter Evaluation target device
(20 bit x 12 ch) , ] Evalugnon | |48KB| | 3KB | MBBS_)S?O | MB89PV570
D/A converter device (Ext.) series
(8 bit x 2 ch.),
8/16bit timer
(8 bitx2ch./16
bit x 1 ch.)
L MSK modem out- |—{MB896801 | Mass L 1gqi51 | 5kp MB89689
put series production
A/D converter . .
. Equivalent device
(8-bit x 8ch.), MB89680
UART, H OTPROM |— 60 KB —{ 2 KB — series [ MB89P689
SIO (8-bit x 1ch.)
Evaluation target device
] Evalu_atlon | _|60KB| | 2KB | M889680 | MB89PV6S0
device (Ext.) series




8-bit Proprietary F 2MC-8L Family

MB89570 Series
Standard products

Standard Products

¢ Maximum clock frequency:10 MHz (32.768 kHz)

MB89P579A
OTgia'\gKﬁgKB «  Minimum execution time:0.40 ps
MB89577 MB89PV570 « Operating temperature range:-40°C to +85°C
ROM 32KB Ext. ROM
RAM 3KB RAM 3KB
<Evaluation device>
Operating Package
Part number | power supply Functions
voltage(V) QFP | LQFP | MQFP
1/O ports: 82
MB89577 100P | 100P Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 2ch. (can operate as 16-bit x 1ch.)
16 bit Timer/counter x 1ch.
I2C(Equivalent toSMBus): 1ch.
MB89P579A 100p | 100p | - |SIOUART:1ch.
+2.710 437 A/D converter: 107b|t x 12ch.
D/A converter: 8-bit x 2ch.
LCD controller: 56 elements, 10 to 14 segments, 2 to 4 common
7 x 8-bit LCD display RAM
Comparator
MB89PV570 - - 100C Interrupts: 4 external
Low-power consumption (standby functions) modes:
Sleep, watch,stop,sub

Packages: P - plastic, C - ceramic

MB89680 Series
Standard products (100-pin, MSK modem output)

MB89689
ROM 60KB
RAM 2KB

MB89P689
OTPROM 60KB
RAM 2KB

MB89PV680
Ext. ROM
RAM 2KB

* Maximum clock frequency:
8 MHz (32.768 kHz)

* Minimum execution time:
0.5 pus to 8.0 ps (61 ps)

» Operating temperature range:
-40°C to +85°C

<Evaluation device>

Operating Package

Part number | power supply

voltage * (V) | QFP | MQFP

Functions

MB89689 +2.21t0 +6.0 100P -

MB89P689 100P -

+2.7t0 +6.0

MB89PV680 - 100C

1/O ports: 85
Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 2ch. (can operate as 16-bit x 1ch.)
PWM timer: 8-bit x 1ch.
A/D converter: 8-bit x 8ch.
SIO : 8-bit x 1ch.
UART: 6-bit to 9-bit x 1ch.
MSK software modem output: 1200 bps, 2400 bps
MSK software modem timer: 1ch.
(built-in noise reduction circuit)
Clock prescaler: 15-bit
Interrupts: 10 internal, 16 external
Low-power consumption (standby functions) modes:Sleep, watch, stop,
sub

* A/D =3.5Vto0 6.0V
Packages: P - plastic, C - ceramic
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8-bit Proprietary F 2MC-8L Family

Internal UART Products

Pin Me_un Series name Type ROM RAM Part number
count functions
2 n
FMCBL L | 30 | {ADpeonverter | IMBB9930AIBL | Mass | 1515 | 5108 MB899358
Family EJARIT/SICC) ) series production
Internal PWM timer ) )
UART (8bit x 1ch.) Equivalent device
Products PPG timer MB89930A/B
(12bit x 1ch.) — OTPROM — 16 KB — 512 B |— series MB89P935B
Timer counter
with 8/16 bit ) .
capture Evaluation target device
| Evalugtlon 16KB | | 512B | M88993OA/B || MB89PV930A
device (Ext.) series
AID converter MB89210 Mass .
| (10bitx8ch), || series []]production| | 16KB — 5128 MB89215
8/16 bit timer
counter (1 ch), Equivalent device
LilAI;;I;for LIN —H OTPROM |— 16 KB —{512 B — MB89215 (— MB89P215 *
SIO (1 ch),
Interrupts Evaluation target device
(3 ch), Evaluation MB89210
PWM timer | device 2KB I series [ ] MB8IPV210
(8 bit x 1 ch),
PPG timer
(12 bit x 1 ch), * :Under development
CR Oscillation
circuit
(Continued)
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Internal UART Products

8-bit Proprietary F 2MC-8L Family

F2MC-8L Family UART Products

MB89930A/B Series

Standard products (built-in UART, compact type)
¢ Maximum clock frequency: 10 MHz

¢ Minimum execution time: 0.4 us
MB89P935B « Operating temperature range:
OTPROM 16KB BSIPVO30A _A0°C 10 +85°C

MB89935B
ROM 16KB RAM 5128 Ext. ROM
RAM 512B RAM 512B
<Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) SSOP | MQFP
1/0 ports: 21
AERREE +2.210 +5.5 30P . A/D converter: 10-bit x 8 ch.
UART/SIO: 1 ch.
PWM timer: 8-bit x 1 ch.
MB89P935B +3.0to +5.5 30P - PPG timer: 12-bit x 1ch.
Timer counter with 8/16-bit capture
Timebase timer: 21-bit x 1ch.
MBBOPVO30A |  +2.710+5.5 - agc | Interrupts: 11 external _
Low-power consumption (standby functions) modes: Sleep, stop

Packages: P - plastic, C - ceramic

MB89210 Series
UART for LIN, Compact type, CR Oscillation circuit

e Maximum clock frequency: 12.5 MHz
e Minimum execution time: 0.32 us

F2MC-8LFamily

" wBso2s ~MB89P215 MB89PV210 !
[ ROM 16KB \ [ otPrOM 16KE | Ext. ROM « Operating temperature range: —-40°C to +85°C
RAM 2KB

\( _RAMS512B y
Under development

\ RAM 512B /

Under development <Evaluation device>

Operating Package
Part number | power supply Functions
voltage (V) SSOP MQFP
I/O ports: 21
©MB89215 +3.510 +5.5 30P O A/D converter: 10-bit x8 ch.
Timer counter with 8/16-bit capture : 1 ch.
Timebase timer: 21-bit x 1 ch.
PWM timer: 8-bit x 1 ch.
©MB89P215 +3.5t0 +5.5 30P g PPG timer: 12-bit x 1 ch.
UART for LIN : 1 ch.
SIO: 1ch.
Interrupts: 3 external
MB89PV210 +3.5t0 +5.5 0 48C CR Oscillation circuit (MB89215, MB89P215)
Low-power consumption (standby functions) modes: Sleep, stop

Packages: P - plastic, C - ceramic
© : Under development
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8-bit Proprietary F 2MC-8L Family

Internal UART Products

(Continued)
Pin Mé.“n Series name Type ROM RAM Part number
count functions
A/D converter MB89470 Mass
H 48 — (LObit x 8ch.) series  []]production| | 16 KB —{ 512 B MB89475
Timer/counter
(8 bit x 4 ch., . .
can operate as Equivalent device
LlJ?A—Igl'tr)/SIO H OTPROM 16 KB |—{ 512 B [— MB89475 |— MB89P475
(2ch)
Interrupts i .
(9 ch.) Evaluation target device
PWM timer Evaluation 16 KB MB89470
(8 bit x 1 ch.) 7| device (Ext) [ | KB 1 series  [] MBBIPVATO
PWC timer
(8 bit x 1 ch.)
Clock
prescaler
Buzzer output
64 [ |UART (1ch), ) | MBB9BI0A Mass | | oake | 2KB MB89816A
PWM timer series production
(8-bit x 2ch.),
SIO Evaluation target device
(8-bit x 1ch.) OTPRQM | 3okB L 2kB || M889§10A || MB39P817A
Evaluation series
device
(Continued) (Continued)
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8-bit Proprietary F 2MC-8L Family

MB89470 Series
Standard products (built-in UART, compact type)

« Maximum clock frequency:
12.5 MHz (32.768 kHz)

Internal UART Products

MB89475 MB89P475 MB89PV470 ¢ Minimum execution time:
ROM 16 KB OTPROM 16 KB Ext. ROM 0.32 ps (61 ps)
RAM 512 B RAM 512 B RAM 1 KB « Operating temperature range:
<Evaluation device> -40°C to +85°C
Operating Package
Part number power supply Functions
voltage (V) LQFP | MQFP
1/0O ports: 39
MB89475 +2.2t0 +5.5 48P - A/D converter: 10-bit x 8 ch.
Timer/counter: 8-bit x 4 ch. (16-bit x 2ch.)
Timebase timer (WDT): 21-bit x 1 ch.
PWM timer: 8-bit x 1 ch.
PWC timer: 8-bit x 1 ch.
MB89P475 +3.5t0 +5.5 48P UART/SIO: 2¢h.
Interrupts: 5 ch. (Level) + 4 ch. (edges)
Clock prescaler
Buzzer output
MB89PV470 +2.710 +5.5 - 48C Low-power consumption (standby functions) modes: Sleep, stop,
sub, clock

Packages: P - plastic, C - ceramic

MB89810A Series

Standard products (built-in UART, large memory 8-bit microcontroller)

« Maximum clock frequency:
5 MHz (32.768 kHz)

MB89816A
ROM 24KB ¢ Minimum execution time:
RAM 2KB 0.8 s (61 ps)
MBB8IP817A « Operating temperature range:
OTPROM 32KB -40°C to +85°C
RAM 2KB
Operating Package
Part number power supply Functions
voltage (V) QFP
1/0 ports: 53
MB89816A +2.2 t0 +6.0 64P Timebase timer (WDT): 20-bit x 1 ch.
Timer/counter: 16-bit x 1ch.
PWM timer: 8-bit x 2ch.
SIO: 8-bit x 1ch.
UART: 5-, 7- or 8-bit x 1 ch.
Clock prescaler: 12-bit
MB89P817A +2.710 +6.0 64P Interrupts: 7 internal, 8 external
Low-power consumption (standby functions) modes: Sleep, watch, stop, sub

Packages: P - plastic
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8-bit Proprietary F 2MC-8L Family

(Continued)

(Continued)
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Internal UART Products

(Continued)
qu Series Type ROM RAM Part number
functions name
{UART (1 ch), | |MBB9GSORL | Mass | | gl |515p MB89635
series production
A/D converter
(10-bitx 8 ch.),
SIO MB89635R
(8-bit x 1 ch.)
—H 24 KB —{ 768 B MB89636R
1 32KB —{ 1KB MB89637
MB89637R
Equivalent device
H OTPROM — 32KB — 1KB |— M889§30/R — MB89P637
series
H EPROM — 32KB —{ 1KB —M889§30/R— MB89W637
series
H No ROM 512 B MB89T635
L MB89T635R
1KB MB89T637
L MB89T637R
Evaluation target device
] Evalu_atlon 32KB | | 1KB || M889§30/R | MB89PV630
device (Ext.) series
(Continued)




Internal UART Products

8-bit Proprietary F 2MC-8L Family

MB89630/630R Series
Standard products (A/D converter, built-in UART)

MB89T637R
Ext. ROM
RAM 1KB

MB89T637
Ext. ROM
RAM 1KB

MB89637R
ROM 32KB
RAM 1KB

MB89637
ROM 32KB
RAM 1KB

*  Maximum clock frequency:
10 MHz (32.768 kHz)

* Minimum execution time:
0.4 us to 6.4 ps (61 ps)

» Operating temperature range:
-40°C to +85°C

MB89T635R
Ext. ROM
RAM 512B

MB89T635
Ext. ROM
RAM 512B

MB89636R
ROM 24KB
RAM 768B

MB89W637

F2MC-8LFamily

MB89635R
ROM 16KB
RAM 512B

MB89635
ROM 16KB

EPROM 32KB
RAM 1KB

MB89P637
OTPROM 32KB
RAM 1KB

MB89PV630
Ext. ROM
RAM 1KB

RAM 512B - /
<Evaluation device>

Operating Package
Part number power supply Functions
voltage * (V) SH-DIP | QFP | LQFP | MDIP | MQFP
MB89635 64P 64P 64P - -
MB89635R 64P 64P 64P - -
42210 46.0 1/0 ports: 53
MBB9636R <070, 64p 64p 64p B B Timebase timer (WDT): 21-bit x 1ch.
MB89637 64P 64P 64P _ _ Tlmer/(_:ounter: :I_.6—b|t x 1ch.
PWM timer: 8-bit x 2ch.
MB89637R 64P 64P 64P - - PWC timer: 8-bit x 1ch.
A/D converter: 10-bit x 8ch.
MB89P637 64P 64P - - - SIO: 8-bit x 1ch.
MBSOW6E37 64C _ _ _ _ UART: 8-bit x 1ch. (switchable between two I/
O ports)
MB89T635 64P 64P 64P - - Clock prescaler: 15-bit
Buzzer output
MB89T635R +2.710 +6.0 64P 64P | 64P - = |Interrupts: 10 internal, 4 external
B _ Low-power consumption (standby functions)
MBS 64pP 64pP 64p modes: Sleep, watch, stop, sub
MB89T637R 64P 64P 64P - -
MB89PV630 - - - 64C 64C

*. A/D =3.5Vto 6.0V
Packages: P - plastic, C - ceramic
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8-bit Proprietary F 2MC-8L Family

(Continued)

(Continued)
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Internal UART Products

(Continued)
Main functions Series Type ROM RAM Part number
name
Real time 1/O, MB89660/R Mass
| |UART, | series [ |production 8KB 1— 2568B MB89663
SIO,
A/D converter
(8-bit x 8ch.), MB89663R
PWM timer
(8-bit x 1ch.)
16 KB — 512 B MB89665
MBB89665R
Equivalent device
H OTPROM 16 KB — 512 B M889§60/R — MB89P665
series
L EPROM/ — 16 KB — 512 B |— M889§60/R — MB89W665
evaluation series
version
L OART, | MBB9S30AL | Mass L liigl fsi28 MB89535A
SIO, series production
UART/SIO,
I2C bus interface
(MB89537AC/ 32KB — 1KB MB89537A
538AC/P538/
PV530),
PWM timer Li MB89537AC
(8-bit x 2ch.),
timer/counter
(16-bit x 1ch), 48 KB |—| 2KB MB89538A
PWC timer
(8-bit x 2ch.), |
PPG timer MB89538AC
(12-bitx 2ch.,
6-bit x 1ch., Equivalent device
AID converter L OTPROM |—{ 48 KB || 2KB || MB89330A| | ypaopsag
(10-bit x 8ch.) series
Evaluation target device
H FLASH 48 KB — 2 KB — MB89_530A MB89F538
series
MB89F538L *
Evaluation target device
L] Evalu_atlon 48 KB L | okp L MB89_530A | MB89PV530
device (Ext.) series

(Continued)
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8-bit Proprietary F 2MC-8L Family internal UART Products

MB89660/660R Series

Standard products (for real-time pulse I/O control)
MB89665R

MB89663R MB89665 F;gm é?gBB . Mfaufimum clock f.requency: 10 MHz
ROM 8KB ROM 16KB e Minimum execution time: 0.4 us
RAM 2568 RAM 512B « Operating temperature range:
MB89663 MB89W665 -40°C to +85°C
ROM 8KB EPROM 16KB

RAM 256B MB89P665\ RAM 5128
OTPROM 16KB

RAM 512B
<Evaluation device>

Operating Package )
Part number | power supply Functions
voltage* (V) | SH-DIP| QFP

MB89663 64P 64P | I/O ports: 52
pmeb/ase tltmerévgl?T)2 ZhO -bit x 1ch. ) 16-bit x 1ch,
imer/counter: it x'2ch. (can operate as it x 1c
- | +2.2t0+6.0 é{g Cé’%‘-’e”‘ir h8 -bit x 8ch.
: 8-bit x 1ch.

MB89665 64P 64P Real time 1/0
—_—— 16-bit timer: Operating clock frequency (0.4, 0.8, 1.6, or 3.2 ps),

MBB89665R 64P 64P Overflow interrupt

Input capture:  16-bit x 2ch. (external trigger edge selection)
Output compare: 16-bit x 2ch.

MB89P665 64P 64P | UART: 7-bit to 9-bit x 1ch.
+2.710 +6.0 Lnterrupts 11 mterne%l 4 eﬁterggl funcii des: S| top. hard
’ ’ ow-power consumption (stan unctions) modes: Sleep, stop, hardware
MBBOWG65 64C - | standby ption (standby ) . SToP

*. A/D =3.5Vto 6.0V
Packages: P - plastic, C - ceramic

MB89530A Series

Standard products (telephones, mobileproducts, etc.)
- = = ¢ Maximum clock frequency : 12.5 MHz (32.768 kHz)

MB89F538 /  MB89F538L \ o L
FLASH ROM 48KB \ FLASH ROM 48KB Minimum execution time : 0.32 ps (61us)

RAM2KB ~ / « Operating temperature range : -40°C to +85°C

Under development

RAM 2KB

MB89537AC MB89P538
ROM 32KB f s OTPROM
RAM 1KB RAM 2KB 48KB
MB89535A MBB89537A MBB89538A MB89PV530
ROM 32KB ROM 32KB ROM 48KB Ext. ROM
RAM 512B RAM 1KB RAM 2KB RAM 2KB
<Evaluation device>
Operating Package
Part number | power supply Functions
voltage (V) | SDIP| QFP LQFP BCC| MQFP
e 64P | 64P 64P| = 11/0 ports: 53 (MB89F538/F538L: 52)
MB89537A 64P | 64P - — | Timebase timer (WDT): 21-bit x 1ch.
- 64P Timer/counter: 16bit x 1ch.
MB89537AC | +2.2to +5.5 | 64P | 64P| (0.5 mm pitch,| - - | PWM timer: 8-bit x 2ch.
e — 0.65 mm pitch PWC timer: 8-bit x 1ch.
MB89538A 64P | 64P piteh) = ~ | PPG timer: 12-bit x 2ch. , 6-bit x 1ch.

A/D converter: 10-bit x 8ch.

HERRSEEAC 64P | 64P - ~ | I’C bus interface (built into MB89537AC/538AC/
+2.410 +3.6 | 64P | 64P 64P| - |P538/PV530)
G 64P SIO/UART x 1ch., SIO x 1ch., UART x 1ch
MB89F538 +3.5t0+5.5 | 64P | 64P . - - | UART/Serial interface
(0.65 mm pitch) Interrupts: 12 external
MB89P538 42710 45.5 64P | 64P - = | Low-power consumption (standby functions) modes:
MB8OPV530 | “Teac| - - - | 64ac Sleep, stop, watch, sub

Packages:P - plastic, C - ceramic
© : Under development
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8-bit Proprietary F 2MC-8L Family

Internal UART Products

(Continued) (Continued)
Pin Ma_ln Series name Type ROM RAM Part number
count functions
UART, | [ MBBOSSOMH | | Mass | [g5p1 | 1xp MB89537
series production
SIO,
UART/SIO,
12C bus inter- H MB89537C
face,
PWM timer
(8-bit x 2ch.), H MB89537H
timer/counter
(16-bit x 1ch.),
PWC timer 4 MB89537HC
(8-bit x 1ch.),
PPG timer
(12-bitx 2ch., 4 48 KB — 2 KB MB89538
6-bit x 1ch.),
A/D converter
(10-bit x 8ch.) H MB89538C
H MB89538H
- MB89538HC
Equivalent device
H OTPROM — 48 KB — 2 KB +—— M889530 — MB89P538
series
Evaluation target device
| Evalu_anon | |48KB| | 2KB | MBSG_)SSO | MB89PV530
device (Ext.) series
MB89670/R Mass
- 80— Various timers, | | MB89670A/AR | | | production | | | 8KB |— 384B MB89673
A/D converter series
(10-bit x 8ch.),
UART, MB89673R
SIO
(8-bit x 1ch.) MBB9673AR
H 16 KB — 512 B MB89675R
Li MB89675AR
L1 32 KB — 1KB MB89677A
Li MB89677AR
Equivalent device
| OTPROM | —{ 32 kB | 1KB [{MBESSTURINARL | \1Bgop677A
Evaluation target device
Evaluation 48 KB MB89670/R/A/AR
1 device [ (Ext) — 1KB H series H MB89PV670A
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8-bit Proprietary F ?MC-8L Family

MB89530/530H Series

Standard products (telephones, mobileproducts, etc.)

Internal UART Products

« Maximum clock frequency: 12.5 MHz (32.768 kHz)
¢ Minimum execution time: 0.32 ps (61ps)
« Operating temperature range: -40°C to +85°C

MB89537H/HC MB89538H/HC MB89P538
ROM 32KB ROM 48KB OTPROM
RAM 1KB RAM 2KB 48KB
MB89537/C
ROM 32KB RO 43KE B89 o0
RAM 1KB RAM 2KB R;\M KB
<Evaluation device>
Operating Package
Part number | power supply Functions
voltage (V) | SDIP | QFP LQFP MQFP
M +2.2t0 +3.6 64p 64p - I/O ports: 53 ) .
MB89537C 64P 64P - pmeb/ase tlmgrl(glt\)/_DT).er}-bn x 1 ch.
MBSOSITH | | 64P | 64P ~ | PWM Gmer:8.bitn2 ch.
MBB9S37HC - . 64p 64p (0.5 rizrl:p'tch - E\évgt;imer:lfiz-bti)gtx 12(:?1' 6-bit x 1 ch
. itch, imer: 12-bit x 2ch. , 6-bit x 1 ch.
MB89538 +2.210 43.6 64P | 64P | 65 mm pitch) ~ | AID converter: 10-bit x 8 ch.
MB89538C 64P 64P - IZ%SbEI.JI—SI (l;r)}t??éfseéc/g V(é)él(l)lg into MB89537C/537HC/538C/
MB89538H 64P 64P - .
_MIPOYOSOT | 13510455 UART. 1ch.
MB89538HC 64P 64P - SIO: 1 ch.
64pP UART/SIO: 1 ch.
MB89P538 64P 64P . - Interrupts: 10 internal, 12 external ]
+2.7t0 +5.5 (0.65 mm pitch) Low-power consumption (standby functions) modes :
TMB89PV530 | 64C _ _ 64C Sleep, stop, watch, sub

Packages:P - plastic, C - ceramic

MB89670/670R/670A/670AR Series

Standard products (multi function timer)

MB89673
ROM 8KB
RAM 384B

MB89I677AR ¢ Maximum clock frequency: 10 MHz

MB89675AR ROM 32KB ¢ Minimum execution time:
MB89673AR ROM 16KB RAM 1KB 0.4 s to 6.4 s
ROM 8KB RAM 5128 MBB8I677A i
» Operating temperature range:
RAM 384B MB89675R ROM 32KB o o
MB89ST3IR ROM 16KB RAM 1KB -40°C to +85°C
ROM 8KB RAM 512B
RAM 384B

MB89P677A MB89PV670A
OTPROM 32KB Ext. ROM
RAM 1KB RAM 1KB

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage * (V) | QFP | LOFP| MQFP
| e 80P | 80P ~__|1/O ports: 69
MB89673R 80P 80P — | Timebase timer (WDT): 21-bit x 1ch.
Iy ———— — | Timer/counter:16-bit x 2ch. (16-bit x 1ch. + 8-bit x 2ch.)
M 80P 80P Buzzer output
MB89675R +2.2t0 +6.0 80P 80P - | PWM timer: 8-bit x 3ch. (MB89673/673R/675R)
TMRRORTEAR | _ 8-bit x 6¢ch. (MB89677A/PV670A/673AR/675AR/PE77A)
M 80P 80P Up/down counter: 8-bit x 2ch. (16-bit x 1ch.)
MB89677A 80P 80P — | A/ID converter: 10-bit x 8ch.
e e — 1 SIO: 8-bit x 1ch.
RIERR BT AR 80P 80P UART: 8-bit x 1ch. (switchable between two I/O ports)
MB89P677A +2.7 10 46.0 80P 80P - |Interrupts: 10 internal, 8 external )
MB89PV670A . . _ _ 80C Low-power consumption (standby functions) modes: Sleep, stop

* A/D =3.5Vto0 6.0V
Packages: P - plastic, C - ceramic
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8'b|t PI‘OprIetal’y F 2MC'8L Fam"y Internal LCD Controller/Driver Products

Pin Main functions Series Type ROM RAM Part number
count name

2 -
F MC_8L | 48 _LQD controller/ | | M889940 L Mas; 8KB L5128 MB89943
Family driver series production

Internal (4com. x 17seg.),

LCD stepping motor-

Controller/ control(8-bit PWM 16 KB — 5128 MB89945

Driver timerx 2ch.),
Products PWM timer Equivalent device

(8-bit x 2ch.), OTPROM |—| 16 KB || 512 B | MB89943 |—| MB89P945
interval timer

(8-bit x 2ch.or16-
bit x 1ch.), Evaluation target device

A/D converter Evaluation 32 KB MB89940
(8-bit x 2ch.), | device | | (Ext)[ | 1KB 1 ceries  [] MB8OPVO40

low-voltage detec-
tion reset,
external voltage-
watch interrupt

(Continued)
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8'b|t PI’OpI‘IetaI’y F 2MC'8L Fam"y Internal LCD Controller/Driver Products

F2MC-8L Family Internal LCD Controller/Driver Products
MB89940 Series

Standard products (LCD controller/driver, built-in stepping motor controller)

MB89945 MB89P945 ¢ Maximum clock frequency: 8 MHz

ROM 16KB ROM 16KB . ini i ime:

RAM 5125 RAM 5128 M|n|mqm execution time: 0.5 ps

* Operating temperature range:-40°C to +85°C
MB89PV940
MB89943 Ext. ROM
ROM 8KB RAM 1KB
RAM 512B
<Evaluation device>
Operating Package

Functions

Part number power supply
voltage (V) QFP | MQFP

MB89943 48P - /O ports: 37
Timebase timer (WDT): 21-bit x 1ch.
Interval timer: 8-bit x 2ch. (can operate as 16-bit x 1ch.)

PWM timer: 8-bit x 2ch.

LESSE 48P - Stepping motor control: 8-bit PWM timer x 2ch.
A/D converter: 8-bit x 2ch.
+3.5t0 +5.5 .
LCD controller/driver: 68 elements, 2 to 4 common, 10 to 17 segments
MB89P945 48P _ _ 17 x 4-bit LCD display RAM
Low-voltage detection reset

External voltage watch interrupt
Interrupts: 5 internal, 3 external
Low-power consumption (standby functions) modes: Sleep, stop

MB89PV940 - 48C

Packages: P - plastic, C - ceramic
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8-bit Proprietary F ?MC-8L Family

Internal LCD Controller/Driver Products

(Continued)
Pin Main functions Series Type ROM RAM Part number
count name
Ll 64 |—{LCD controller/ MB89180 | | Mass | | ;g 128 B MB89181
: series production
driver
(32seg. x 4com.),
timer/counter H 6 KB 256 B MB89182
(8-bit x 2ch.,
can operate as
16-bit), H 12 KB 256 B MB89183
SIO(8-bit x 1ch.)
H 16 KB 256 B MB89184
L1 8KB 256 B MB89185
Equivalent device
H OTPROM — 16 KB 256 B — M889180 — MB89P185
series
Evaluation target device
] Evalu_atlon - 32 KB 5128 || MBSS_)lBO || MB89PV180
device (Ext.) series
] LQD controller/ M889950 | Mass_ 4KB 128 B MB89951
driver series production
(42seg. x 4com.),
PWM timer,
PWC timer, 8 KB 256 B MB89953
UART,
SIO (8-hit x 1ch.) MB89953A
Equivalent device
H OTPROM — 16 KB 512 B | M889950 — MB89P955
series
Evaluation target device
| Evalugnon 32 KB 1KB MBSQQSO || MB39PVOS50
device (Ext.) series

(Continued)
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Internal LCD Controller/Driver Products

8-bit Proprietary F ?MC-8L Family

MB89180 Series
Standard products (built-in LCD controller/driver)

MB89181
ROM 4KB
RAM 128B

MB89182
ROM 6KB
RAM 256B

MB89183
ROM 8KB
RAM 256B

MB89185
ROM 16KB
RAM 256B

MB89184
ROM 12KB
RAM 256B

« Maximum clock frequency:
4.2 MHz (32.768 kHz)
Minimum execution time:
0.95 ps to 15.3 ps (61 ps)
« Operating temperature range:
-40°C to +85°C

MB89P185
OTPROM 16KB |
RAM 256B

MB89PV180
Ext. ROM
RAM 512B

<Evaluation device>

F2MC-8LFamily

Operating Package
Part number power supply Functions
voltage (V) LQFP | QFP | MQFP
MB89181 64P 64P - I/O ports: 43
Timebase timer (WDT): 21-bit x 1ch.
MB89182 64P 64P - Timer/counter:8-bitx2ch (can operate as 16-bitx1ch.)
LCD controller/driver: 128 elements, 2 to 4 common,
MB89183 +2.210 +6.0 64P 64P - 8 to 32 segments,
3 bias power terminal,
SIO: 8-bit x 1ch.
MB89185 64P 64P _ Clock prescaler: 15_—b|t
Remote control carrier generator
Buzzer output
MBB89P185 64p 64p - Interrupts: 4 internal, 12 external
+2.710 +6.0 Low-power consumption (standby functions) modes:
MB89PV180 - - 64C Sleep, watch, stop, sub

Packages: P - plastic, C - ceramic

MB89950 Series

Standard products (built-in LCD controller/driver)

¢ Maximum clock frequency: 5 MHz

¢ Minimum execution time: 0.8 us to 4.0 pus

« Operating temperature range:-40°C to +85°C

MB89953/A
ROM 8KB
RAM 256B

MB89P955 MB89PV950
OTPROM 16KB Ext. ROM
RAM 512B RAM 1KB

<Evaluation device>

MB89951
ROM 4KB
RAM 128B

Operating Package
Part number power supply Functions
voltage (V) LQFP | MQFP
MB89951 64P - 1/0 ports: 33
Timebase timer (WDT): 21-bit x 1ch.
_ PWM timer: 8-bit x 1ch.
lzteieiod *2210+6.0 64pP PWC timer: 8-bit x 1ch.
LCD controller/driver:168 elements, 2 to 4 common, 20 to 42
MB89953A 64P - segments, 4 bias power terminal,
21 x 8-bit LCD display RAM
SIO: 8-bit x 1ch.
MBBIPISS 64P ~ | UART: 8-bit x 1ch.
+2.710 +6.0 Interrupts: 4 internal, 2 external
MB89PV950 - 64C | Low-power consumption (standby functions) modes:Sleep, stop

Packages: P - plastic, C - ceramic

35



8-bit Proprietary F ?MC-8L Family

(Continued)

(Continued)

36

(Continued)

Main functions

Series
name

Type

Internal LCD Controller/Driver Products

ROM

RAM

LCD controller/
driver(l4seg. x
4com.),

A/D converter
(8-bit x 4ch.),
Buzzer output,
Timer/counter
(8-bitx 2ch.)
(16-bitx 1ch.),
PWM timer,
(8-bitx 2ch.),
Remote con-
troled carrier gen-
erator

MB89980
series

Mass
production

8 KB

256 B

Part number

(Continued)

Equivalent device

MB89983

OTPROM

16 KB

512B

MB89980
series

MB89P985

Evaluation target device

Evaluation
device

32 KB

| (Ext)

512 B

MB89980
series

MB89PV980




8'b|t PI’OpI‘IetaI’y F 2MC'8L Fam"y Internal LCD Controller/Driver Products

MB89980 Series

Standard products (built-in LCD controller/driver)

MB89983
OTPROM 16KB
RAM 512B

MB89P985
ROM 8KB
RAM 256B

» Maximum clock frequency: 4.2 MHz (32.768 kHz)
* Minimum execution time: 0.95 ps
» Operating temperature range: — 40°C to +85 °C

MB89PV980
Ext. ROM

RAM 1KB
<Evaluation device>

Operating Package
Part number power supply Functions
voltage * (V) LQFP | MQFP
1/O ports: 47
MB89983 +2.2t0 +6.0 64P - Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 2ch.(can operate as 16-bit x 1ch.)
PWM timer: 8-bit x 2ch.
Buzzer output
MB89P985 64pP - Remote controled carrier generator
LCD controller/driver:56 elements, 2 to 4 common, 4 to 14segments
+2.7 to +6.0 7 x 8-bit LCD display RAM
Interrupts: 12 external
MB89PV980 - 64C | | ow-power consumption (standby functions) modes:Sleep, watch,
stop, sub

* A/D = 3.5V to 6.0V

Packages: P - plastic, C - ceramic
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(Continued)

(Continued)

38

(Continued)

Main functions

Series
name

Type

Internal LCD Controller/Driver Products

ROM

RAM

LCD controller/
driver(31seg. x
4com.),

A/D converter
(20-bit x 4ch.),
Timer/counter
(8-bitx 4ch. can
operate as 16-bit) ,
UART/SIO (1ch.),
Interrupts (12ch.) ,
PWM timer,
(8-bitx 1ch.),
PWC timer,
(8-bitx 1ch.),

PPG timer,

(6-bitx 1ch.),
Clock prescaler,
Buzzer output

MB89480
series

Mass
production

16 KB

512B

Part number

MB89485 *

(Continued)

16 KB

512B

MB89485L *

OTPROM

16 KB

512B

16 KB

512B

MB89P485 *

MB89P485L *

*: Under development



8'b|t PI’OpI‘IetaI’y F 2MC'8L Fam"y Internal LCD Controller/Driver Products

MB89480 Series
Standard products (built-in LCD controller/driver)

MB89485 MB89P485 « Maximum clock frequency: 12.5 MHz (32.768 kHz)
Egm %?;g OT;E,\?’\SAéGBKB ¢ Minimum execution time: 0.32 us (61 ps)
« Operating temperature range: — 40°C to +85 °C

MB89PV480

MB89485L MB89P485L

ROM 16 KB OTPROM 16 KB Ext. ROM

RAM 1KB

RAM 512 B RAM 512 B

Operating Package
Part number ESF‘)'\S; Functions
L LQFP | SH-DIP| MQFP
1/0O ports: 42
©MB89485L +2.210 +3.6 64P - LCD controller/driver: 124 elements, 2 to 4 common,

8 to 31 segments,4 bias power supplies,
31 x 4-bit LCD display RAM
64P - Selectable as a mask option
64P A/D converter: 10-bit x 4ch.
(0.65 mm pitch) T?mer/coun_ter: 8-bit x 4ch.(1§-bit x 2ch.)
©MBSIPAS5L 12710436 64pP _ Timebase timer (WDT): 21-bit x 1ch.
' ’ PWM timer: 8-bit x 1ch.
PWC timer: 8-bit x 1ch.
PPG timer: 6-bit x 1ch.
©MB89P485 +3.5t0 +5.5 64P - UART/SIO: 1ch.
Interrupts: 8ch. (Level) +4ch. (edges)
Clock prescaler
Buzzer output

MBB9PV4B0 | +2.7t0 +5.5 - 64C 64C | Low-power consumption (standby functions) modes:Sleep,
stop, sub, watch

©MB89485 +2.2t0 +5.5

Packages: P - plastic, C - ceramic
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Internal LCD Controller/Driver Products

(Continued)
Pin Main functions Series Type ROM RAM Part number
count name
1 80 |- 1LCD controller/ || MBSOISOA| | Mass | |y yp L |1ogp MB89151
. series production
driver(36seg x
4com),
timer/counter L1 MB89151A
(8-bit x 2ch.),
SIO(8-bit x 1ch.),
remote control 6 KB 256 B MB89152
carrier generator
L MB89152A
8 KB 256 B MB89153
L MB89153A
12 KB 256 B MB89154
L1 MB89154A
16 KB 256 B MB89155
MB89155A
Equivalent device
H OTPROM —{ 16 KB 256 B — M889150 — MB89P155
series
Evaluation target device
|| Evalugnon | [ 32KB| | 512B | MBSQlSO || MB89PV150
device (Ext.) series

(Continued)

40

(Continued)




8-bit Proprietary F ?MC-8L Family

MB89150/150A Series
Standard products (built-in LCD controller/driver)

MB89153/A
ROM 8KB

MB89152/A
ROM 6KB

Maximum clock frequency:
4.2 MHz (32.768 kHz)
Minimum execution time:
0.95 ps to 15.3 pus (61 ps)

MB89155/A
ROM 16KB

RAM 256B

RAM 256B

MB89151/A
ROM 4KB
RAM 128B

RAM 256B

MB89P155
OTPROM 16KB
RAM 256B

* Operating temperature range:
-40°C to +85°C

MB89PV150
Ext. ROM

RAM 512B
<Evaluation device>

Internal LCD Controller/Driver Products

Operating power Package
Part number supply voltage Functions
V) LQFP QFP | MQFP
MB89151 80P 80P -
MB89151A 80P 80P - 1/0 ports: 43
Em— Timebase timer (WDT): 21-bit x 1ch.
MB89152 80P 80P = | Timer/counter: 8-bit x 2ch.(can operate as 16-bit x 1ch.)
- Buzzer output
MB89152A 80P 80P - LCD controller/driver:
- 144 elements, 2 to 4 common,
MB89153 2210460 80P 80P - 20 to 36 segments,
: : B 4 bias power supplies,
B 8op 8op 18 x 8-bit LCD display RAM
Booster circuit (MB89151A/152A/153A/154A/155A)
MB89154 80P 80P - LN
No booster circuit (MB89151/152/153/154/PV150,
MB89154A 80P 80P _ Sglectable as a mask option on the MB89P155)
SIO: 8 bit x 1ch.
MB89155 S0P S0P - Remote control carrier generator
Clock prescaler: 15-bit
MB89155A 80P 80P - Interrupts: 4 internal, 12 external
Low-power consumption (standby functions) modes:
MB89P155 80P 80P - Sleep, watch, stop, sub
- +2.7t0+6.0
MB89PV150 - - 80C

Packages: P - plastic, C - ceramic
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(Continued)

(Continued)

42

Internal LCD Controller/Driver Products

(Continued)
Main functions Series Type ROM RAM Part number
name
| [UART (Ich), | | MB89820 | | Mass 4KB |— 128 B MB89821
LCD controller/ series production
driver(50seg. x
4com.),
PWM timer 8 KB 256 B MB89823
(8-bit x 1ch.),
PWC timer Equivalent device
(6-bit x 1ch.) | OTPROM | 16 KB | 256 B [ MB09820 | | \pggpg)s
series
Evaluation target device
] Evalufamon | |32KB 1KB | MBSS_)SZO | MB89PVS20
device (Ext.) series
] LC_:D controller/ | | M889;60/A L Mas; L | 4kB 128 B MBB89161
driver(24seg. x series production
4com.),
A/D converter
(8-bit x 8ch.), L1 MB89161A
PWM timer
(8-bit x 2ch.) || 8KkB || 256 B MB89163
L1 MB89163A
1116 KB 512 B MB89165
MB89165A
Equivalent device
H OTPROM —{ 16 KB 512 B |— M889160 — MB89P165
series
Equivalent device
H EPROM |— 16 KB 512 B |— MBSS.HGO — MB89W165
series
Evaluation target device
] Evaluf';mon | |32KB| | 5128 MBSQlGO | MB89PV160
device (Ext.) series
(Continued)




8-bit Proprietary F ?MC-8L Family

MB89820 Series

Standard products (LCD controller/driver, built-in UART)

MB89823
ROM 8KB
RAM 256B

MB89821
ROM 4KB
RAM 128B

MB89P825
OTPROM 16KB

RAM 256B

Internal LCD Controller/Driver Products

¢ Maximum clock frequency: 5 MHz

e Minimum execution time: 0.8 ps

» Operating temperature range:
-40°C to +85°C

MB89PV820

Ext. ROM
RAM 1KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) LQFP | MQFP
MB89821 80P - |/Q ports: 32 )
Timebase timer (WDT): 20-bit x 1ch.
+2.210 +6.0 PWM timer: 8-bit x 1ch.
MB89823 80P - PWC timer: 8-bit x 1ch.
LCD controller/driver: 200 elements, 2 to 4 common, 34 to 50 segments,
3 bias power supplies, 8-bitx25 LCD display RAM
MB89P825 80P - SIO: 8-bit x 1ch.
+2.7t0 +6.0 UART: 5-, 7-, 9-bit x 1ch.
’ ’ Interrupts: 5 internal, 2 external
MB89PV820 - 80C | Low-power consumption (standby functions) modes: Sleep, stop

Packages: P - plastic, C - ceramic

MB89160/160A Series

Standard products (LCD controller/driver, built-in A/D converter)

MB89165/A
ROM 16KB
RAM 512B

¢ Maximum clock frequency:4.2 MHz (32.768 kHz)
« Minimum execution time:0.95 ps to 15.3 ps (61 ps)
« Operating temperature range:-40°C to +85°C

MB89W165

MB89163/A
MB89161/A ROM 8KB
ROM 4KB RAM 256B
RAM 128B

MB89P165
OTPROM 16KB
RAM 512B

MB89PV160
Ext. ROM
RAM 512B

EPROM 16KB
RAM 512B

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage * (V) | QFP | LQFP | MQFP
MB89161 80P 80P - I/O ports: Max. 54(depends on the number of segments option)
Timebase timer (WDT): 21-bit x 1ch.
_ Timer/counter: 8-bit x 2ch.(can operate as 16-bit x 1ch. event)
RS 8op 8op PWM timer: 8-bit x 2ch.
A/D converter: 8-bit x 8ch.
MB89163 80P 80P ~ | LCD controller/driver:96 elements, 2 to 4 common,
+2.2t0 +6.0 8 to 24 segments,
MB89163A 80P 80P - 4 bias power supplies,
8-bit x 12 LCD display RAM,
_ Booster circuit (MB89161A/163A/165A)
MB89165 80P | 80P No booster circuit (MB89161/163/165/PV160)
(Selectable as a mask option on the MB89P165
MB89165A 80P 80P - and MB89W165)
SIO: 8-bit x 1ch.
MB89P165 80P 80P - Clock prescaler: 15-bit
Remote control carrier generator
Buzzer output (7 sources)
MB89W165 +2.7t0+6.0 | 80C - ~  |Interrupts: 7 internal, 12 external
Low-power consumption (standby functions) modes: Sleep, watch,
MB89PV160 - - 80C stop, sub

* A/D =3.5Vto0 6.0V
Packages: P - plastic, C - ceramic
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8'b|t PI‘OprIetal’y F 2MC'8L Fam"y Internal LCD Controller/Driver Products

(Continued) (Continued)
. . Series
Main functions Type ROM RAM Part number
name
A/D converter MB89560/A/H Mass
"] (10-bit x 8ch.) | series [ |production| | 32KB— 1KB MB89567
UART,
UART/SIO,
I°C bus interface, | MB8ISE7A
PWM timer
(8-bit x 2ch.), || MB89567AC
timer/counter
(8-bit x 2ch.),
PWC timer
(8-bit x 1ch), H MB89567C
PPG timer
(6-bit x1ch., L
12-bit x 1ch.), MB89567H
LCD controller/
driver
(24seg. x4 com.) 4 MB89567HC
Equivalent device
H OTPROM — 48 KB — 1 KB — MB89567 — MB89P568
Evaluation target device
L] Evalu_atlon . 56 KB L | 1kB MBBQSGO || MBS9PV560
device (Ext.) series

(Continued) (Continued)

MB89560/560A/560H Series

Standard products (personal computer, microwave ovens, etc.)
* Maximum clock frequency: 12.5 MHz (32.768kHz)

MB89567H/HC
ROM 32KB ¢ Minimum execution time: 0.32 ps (61ps)
RAM 1KB « Operating temperature range: -40°C to +85°C
MB89567C
ROM 32KB
RAM 1KB MB89PV560
Ext. ROM
MB89567A/AC MB89P568 RAM 1KB
ROM 32KB - f
RAM 1KB OT;?\&"{QSKB <Evaluation device>
MB89567
ROM 32KB
RAM 1KB
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Internal LCD Controller/Driver Products

Package
Operating
Part number | power supply (la(gfmpq ((I)_erFum Functions
voltage (V) | QFP| 57205 tiax 14| MQFP
mm) mm)
1/O ports: 50
MB89567 +2.210+3.6 | 80P | 80P 80P ~ | Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 2ch. (can operate as 16-bit)
PWM timer: 8-bit x 2ch.
MB89567A 80P 80P 80P = | PWC timer: 8-bit x 1ch.
+2.2t0 +5.5 PPG timer: 6-bit x 1ch. ,12-bit x 1ch.
MB89567AC S0P SOP S0P _ | A/D converter: 10-bit x 8ch.
12C bus interface (built into MB89567C/567HC/P568/PV560)
UART: 6, 7, 8-bit x 1ch.
MB89567C +2.2t0 +3.6 | 80P 80P 80P - | SIO: 8-bit x 1 ch.
UART/SIO: 1 ch.
LCD controller/driver:96 elements, 2 to 4 common,
MB89567H 80P 80P 80P - 8 to 24 segments,
+3.5t0 +5.5 12 x 8-bit LCD display RAM, static, duty
MB89567HC 80P 80P 80P - Booster circuit
(Selected as an option)
MB89P568 80P | 80P | 80P - (MB89560/560A)
No booster circuit (MB89560H)
+2.710+5.5 Interrupts: 10 internal, 12 external
MB89V560 - - - 80C | Low-power consumption (standby functions) modes:
Sleep, watch, stop, sub

Packages:P - plastic, C - ceramic
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(Continued)

(Continued)

46

2MC-8L Family

Internal LCD Controller/Driver Products

(Continued)
Main functions Series Type ROM RAM Part number
name
OP amp., MB89870 Mass
"|LCD controller/ series [ [ |production| | 16KB 5128 MBB9875
driver (24seg. x
4com.), Equivalent device
AID converter L OTPROM | {16 kB [ 5128 || MB898701 | yypggpgrs
(10-bit x 8ch.) series
Evaluation target device
L] Evalu_atlon | |32KB| | 1KB || MBSQB?O || MB89PVS70
device (Ext.) series
LILCD controller/ MB89920 ] I\(/jlasi 8 KB 256 B MB89923
driver(28 seg. x 4 series production
com.),
low-voltage 16 KB 512 B MB89925
detection cir-
cuites, . .
real time 1/O, Equwal\lllegég;;/g:e
A/D converter H OTPROM |— 48 KB 1KB |— . — MB89P928
. series
(8-bit x 8ch.),
PUVCl\Ileti’mer Evaluation target device
(8-bit x 2ch.),  [Evaluation) [48KB| |\ p | [MBB9920) |\ \paqnyg00
) device (Ext.) series
SIO(8-bit x 1ch.)




8-bit Proprietary F ?MC-8L Family

MB89870 Series

Standard products (LCD controller/driver, OP-AMP, built-in A/D converter)

MB89875

ROM 16KB

RAM 512B

Internal LCD Controller/Driver Products

* Maximum clock frequency:10 MHz (32.768 kHz)
* Minimum execution time: 0.4 s to 6.4 s (61 ps)

TPROM 16K
RAM 512B

Ext. ROM
RAM 1KB

(M589p875> CAB89PV87O> » Operating temperature range:-40°C to +85°C
(o) B

<Evaluation device>

Part number

Operating

Package

Functions

power supply
voltage * (V)

LQFP | QFP

MQFP

MB89875

+2.2t0 +6.0

80P 80P

1/0 ports: 45

_ Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 2ch. (16-bit x 1ch.)

PWM timer: 8-bit x 1ch.

A/D converter: 10-bit x 8ch.

MB89P875

MB89PV870

80P 80P

LCD controller/driver:96 elements, 2 to 4 common,
16 to 24 segments,
4 bias power supplies,
8-bit x 12 LCD display RAM

OP-AMP.: 4

+2.7 to +6.0

SIO: 8-bit x 1ch.

Clock prescaler: 15-bit

Buzzer output

Interrupts: 6 internal, 8 external

Low-power consumption (standby functions) modes:
Sleep, watch, stop, sub

80C

* A/D = 3.5V 1o 6.0V

Packages: P - plastic C - ceramic

MB89920 Series

Standard products (LCD controller/driver, built-in A/D converter)

MB89923
ROM 8KB
RAM 256B

MB89P928
OTPROM 48KB
RAM 1KB

* Maximum clock frequency: 8 MHz

¢ Minimum execution time: 0.5 ps

» Operating temperature range:
-40°C to +85°C

MB89925
ROM 16KB
RAM 512B

MB89PV920
Ext. ROM
RAM 1KB

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage * (V) QFP | MQFP
1/0 ports: 69
MB89923 80P - Timebase timer (WDT): 20-bit x 1ch.
PWM timer: 8-bit x 2ch.
*2.210+6.0 A/D converter: 10-bit x 8ch.
MB89925 80P - LCD controller/driver: 112 elements, 2 to 4 common,
16 to 28 segments, 3 bias power supplies,
8-bit x 14 LCD display RAM
UART: 7 to 8-bit x 1ch.
Bl 8op - Low-voltage detection reset
+2.710 +6.0 SIO: 8-bit x 1ch.
Buzzer output
MB89PV920 - 80C | Interrupts: 10 internal, 4 external
Low-power consumption (standby functions) modes: Sleep, stop

*. A/D =3.5Vto 6.0V
Packages: P - plastic C - ceramic
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(Continued)

48

Internal LCD Controller/Driver Products

Pin Main functions Series Type ROM RAM Part number
count name
UART, MB89800 Mass
100 17 p\wM timer || series [ |production 8 KB 2568 MB89803
(8-bit x 1ch.),
PWC timer
) 16 KB 512 B MB89805
(8-bit x 1ch.),
Timebase timer
(21-bit x 1ch.), Equivalent device
LCD controller/ L oTPrOM || 48 kB || 2KB || MBB98OO | | \imagpgos
driver(70 seg. x 4 series
com.)
Evaluation target device
| Evalu_atlon 2KB L MBSQBOO | MB89PVS00
device series
LI A/D converter - MnggigAR — ro'\giz:on | 8KkB 256 B MB89653AR
(8-bit x 8ch.), P
LCD controller/
driver(32seg. x 16 KB 512B MB89655AR
4com.),
PWM timer
(8-bit x 2ch.), 24 KB 768 B MB89656AR
SIO (8-bit x 1ch.)
32 KB 1KB MB89657AR
Equivalent device
H OTPROM 32 KB 1KB H MBS%.SOAR — MB89P657A
series
Evaluation target device
| Evalu_anon 32 KB 1KB L MB89§5OAR | MB89PV650A
device (Ext.) series

(Continued)
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MB89800 Series

Standard products (LCD controller/driver)

Internal LCD Controller/Driver Products

¢ Maximum clock frequency: 10 MHz
¢ Minimum execution time: 0.4 ps/5V

MB89805 MB89P808 « Operating temperature range:
ROM 16KB OTPROM 48KB -40°C to +85°C
RAM 5128 RAM 1KB MB89PV800
Ext. ROM
MB89803 RAM 1KB
ROM 8KB
RAM 256B <Evaluation device>
Operating Package
Part number | power supply Functions
voltage (V) LQFP | QFP | MQFP
MB89803 100P | 100P - | /O ports: 32
+2.210 +6.0 livmvs/lbgse tim8erb(WDlT)r; 21-bit x 1ch.
timer: 8-bit x 1ch.
MB8980S 100P 100P PWC timer: 8-bit x 1ch.
UART: 1ch.
MB89P808 100p 100p - LCD controller/driver: 280 elements, 4 common,
+2.710 +6.0 70 segments, 4-bit x 70 LCD display RAM
MB89PVS00 _ _ 100C Interrupts: 5 external_ _
Low-power consumption (standby functions) modes: Sleep, stop

Packages: P - plastic C - ceramic

MB89650AR Series

Standard products (LCD controller/driver, built-in A/D converter)

MBB89655AR
ROM 16KB
RAM 512B

MB89653AR
ROM 8KB
RAM 256B

ROM 24KB
RAM 768B

MBB89656AR

* Maximum clock frequency:
10 MHz (32.768 kHz)

¢ Minimum execution time:
0.4 us to 6.4 ps (61 us)

» Operating temperature range:
-40°C to +85°C

MB89657AR
ROM 32KB
RAM 1KB

MB89P657A

OTPROM 32 KB BSOPV650A

Ext. ROM
RAM 1KB

<Evaluation device>

RAM 1KB

Operating Package
Part number power supply Functions
voltage * (V) QFP | MQFP
_ 1/O ports: 64
LB 100P Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 4ch. (16-bit x 2ch.)
MB89655AR 100P - PWM timer : 8-bit x 2ch. (4 outputs)
A/D converter: 8-bit x 8ch.
+2.210 +6.0 LCD controller/driver: 128 elements, 2 to 4 common,16 to 32 segments,
MB89656AR 100P - 4 bias power supplies,
16 x 8-bit LCD display RAM
Booster circuit (selected as an option)
MB89657AR 100P - (MB89653AR/655AR/656AR/657AR)
No booster circuit (MB89P657A/PV650A)
SIO: 8-bit x 1ch.
MB89P657A 100P =~ | Clock prescaler: 15-bit
+2.7 10 +6.0 Buzzer output
Interrupts: 8 internal, 16 external
MB89PVES0A B 100C Low-power consumption (standby functions) modes:Sleep, watch, stop

*. A/D = 3.5V to 6.0V
Packages: P - plastic, C - cerami

C
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50

(Continued)

Main functions

Series
name

Type

Internal LCD Controller/Driver Products

ROM

RAM

A/D converter
(10-bit x 8ch.),
D/A converter
(8-bit x 2ch.),
UART or SIO,
UART/SIO,
PWM timer
(8-bit x 2ch.),
timer/counter
(8-hit x 2ch.) x 2
(16-bit x 1ch.),
PWC timer
(8-bit x 1ch.),
PPG timer
(6-bit x 1ch.),
LCD controller
(32seg. x 4
com.)

MB89550A
series

Mass
production

32 KB

1KB

Part number

48 KB

2 KB

MBB89557A

m

quivalent device

MBB89558A

OTPROM

48 KB

2KB

MB89557A
| MB89558A

— MB89P558A

Evaluation target device

Evaluation
device

32 KB

] (Ext)

— 2 KB

MB89550A
series

MB89PV550A




8-bit Proprietary F ?MC-8L Family

MB89550A Series

Standard products (compact camera, etc.)

* Maximum clock frequency: 12.5 MHz (32.768kHz)

Internal LCD Controller/Driver Products

MB89558A MB89P558A
RROA'\&‘EBKKBB OTE?B"%‘SKB «  Minimum execution time: 0.32 us (61ps)
MB89557A MB89PV550A « Operating temperature range: -40°C to +85°C
ROM 32KB Ext. ROM
RAM 1KB RAM 2KB
<Evaluation device>
Operating Package
Part number | power supply Functions
voltage (V) | LQFP | TQFP | MQFP
170 ports: 66
Timebase timer (WDT): 21-bit x 1ch.
MB89557A 100P | 100P = | Timer/counter:8-bitx4ch.(16-bit x 2ch.),16-bitx1ch.
- PWM timer: 8-hit x 2ch.
*2.210 +3'6‘2 PWC timer: 8-bit x 1ch.
+2.2t0 +5.5 PPG timer: 6-bit x 1ch.
- A/D converter: 10-bit x 8ch.
MBBISS8A 100P 100P D/A converter: 8-bit x 2ch.
LCD controller/driver: 128 elements, 2 to 4 common,
8 to 32 segments,
1/2, 1/3 bias power supplies,
MB89P558A 100P 100P - 32 x 4-bit LCD display RAM,
booster circuit (selected as an option),
+2.7t0 +5.5 static, duty
UART/SIO: 8-bit x 2ch.
MB89PV550A _ _ 100c | Interrupts: 10 internal, 5 external
Low-power consumption (standby functions) modes: Sleep,
watch, sub

*1: Power supply for logic at Vccl

*2: Power supply for I/O at Vcc2

Packages: P - plastic, C - ceramic
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Pin

Series

VED Driver Products

Main functions Type ROM RAM Part number
count name
TV - -
F MC_ 8L | | 48 High withstand MBS€_3910 | Mass_ 8 KB 256 B MB89913
Family ports, series production
VFD low voltage
Driver detection circuit, 16 KB 512 B MB89915
Products A/D converter
(8-bit x 8ch.),
SIO, Equivalent device
PWM timer | otPROM || 16 kB || 5128 || MB8Y910 L | \iagopors
series
Evaluation target device
] Evalu_atlon | | 32KB 1KB M889910 || MB89PV910
device (Ext.) series
Ll 64 | vacuum fluores- MB89140 | | Mass | | gp 256 B MB89143A
) series production
cent display
driver,
A/D converter H 12 KB 256 B MB89144A
(10-bit x 12ch.),
PWM timer
(8-bit x 1ch.), H 16 KB 512 B MB89145
MPG timer
(12-bit x 1ch.),
timer/counter L{ 24 KB 768 B MB89146
(8-bit x 2ch., can
operate as 16- Equivalent device
bit), MB89140
SIO(8-bit x 1ch.) —H OTPROM |— 32 KB 1KB series [ MB89P147
Evaluation target device
] Evalugtlon . 32 KB 1KB | MBS£_314O || MB89PV140
device (Ext.) series
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VED Driver Products

F2MC-8L Family VFD Driver Products

MB89910 Series

Standard products (vacuum fluorescent display driver, compact 8-bit microcontroller)
MB89P915

* Maximum clock frequency:
8 MHz (32.768 kHz)

MB89915 OTPROM 16KB
ROM 16KB RAM 512B « Minimum execution time:
RAM 5128 0.5 pus to 8.0 pys (61 ps)
MB89913 Mggg';\é%ﬂlo - Operating temperature range:
ROM 8KB AR -40°C to +85°C
RAM 2568 RAM 1KB
<Evaluation device>
Operating Package
Part number | power supply Functions
voltage (V) SDIP | QFP | MDIP
I/O ports: 39
MB89913 48P 48P - High withstand voltage ports: 8
Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 16-bit x 1ch.
MB89915 +3.8t0+5.5 | 48P | 48P - | PWM timer: 8-bit x 1ch.
A/D converter: 8-bit x 8ch.
SIO: 8-bit x 1ch.
Clock prescaler: 15-bit
MB89P915 48P 48P B Low-voltage detection reset (selectable from 4.3V to 3.7V, 3.9V to 3.3V,
or 3.6V to 3.0V)
Interrupts: 6 internal, 2 external
MB89PV910 +4.51t0 +5.5 - - 64C | Low-power consumption (standby functions) modes:
Sleep, watch, stop, sub

Packages: P - plastic, C - ceramic

MB89140 Series

Standard products (vacuum fluorescent display driver, 10-bit A/D converter, built-in inverter macro)

MB89144A
ROM 12KB
RAM 256B

MB89143A
ROM 8KB
RAM 256B

MB89145
ROM 16KB
RAM 512B

MB89146
ROM 24KB
RAM 768B

« Maximum clock frequency:
8 MHz (32.768 kHz)

* Minimum execution time:
0.5 us to 8.0 us (61 us)

« Operating temperature range:
-40°C to +85°C

MB89P147
OTPROM 32KB
RAM 1KB

MB89PV140
Ext. ROM
RAM 1KB

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage(V) SDIP | QFP | MDIP | MQFP
MB89143A 64P - - - I/O ports: 55
+4.0 to +6.0 High withstand voltage ports: 25
MB89144A 64P _ _ _ Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 2ch. (16-bit x 1ch.)
_ _ PWM timer: 8-bit x 1ch.(MB89143 except)
et D 64P 64P MPG timer: 12-bit x 1ch.(MB89143 except)
A/D converter: 10-bit x 12ch.(MB89143: 8-bit x 8ch.)
MB89146 64P 64P - - SIO: 8-bit x 1ch.
+2.7t0 +6.0 * Clock prescaler: 15-bit
MB89P147 64P 64P - - Buzzer output
Interrupts: 10 internal, 2 external
_ B Low-power consumption (standby functions) modes:
MB89PV140 64C 64C Sleep, watch, stop, sub

*. A/D =3.5Vto 6.0V
Packages: P - plastic, C - ceramic
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Internal DTMF Generator Products

Pin Me.un Series Type ROM RAM Part number
count functions name
2| - -
FMC_8L | 48 DTMF genera- | | MBSQ;?O/A L Mass_ 8KB || 3848 MB89173
Family tor, series production
Internal timer/counter
DTMF (8-bit x 2ch.),
Generator sIo 12KB |— 512 B MB89174A
Products (8-bit x 1ch.)
Equivalent device
— OTPROM 8 KB — 384 B |— MB89173 — MB89P173
16 KB |—{ 512 B — MB89174 — MB89P175A
Evaluation target device
] Evalugtlon | |32KB | | 1KB | M8895L70/A | MBS9IPV170A
device (Ext.) series
Ll 100 | |DTMFgenera- | | MB898S0 | | Mass | 4515 I15k8 MB89898
tor, series production
A/D converter
(8-bit x &ch.), 60KB || 2KB MB89899
SIO,
PWM timer,
software
modem Equivalent device
— OTPRQM I 60KB — 2KB — M889890 — MB89P899
Evaluation series
device
Evaluation target device
| Evalu_atlon | _|60KB | | 2 KB | M889890 | MB89PVS90
device (Ext.) series
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Internal DTMF Generator Products

F2MC-8L Family DTMF Generator Products
MB89170/170A Series

Standard products (built-in DTMF generator, low cost)

* Maximum clock frequency:
3.58 MHz (32.768 kHz):MB89170 series

'\Q%?Agﬂ,@ VETTTIETT 7.16 MHz (32.768 kHz):MB89170A series
“égagé-lzg RAM 512B OTPROM 16KB « Minimum execution time: 0.6 s to 17.6 ps (61 ps)
RAM 384B RAM 5128 « Operating temperature range:-40°C to +85°C
MB89PV170A
MB89P173 Ext. ROM
OTPROM 8KB RAM 1KB
RAM 384B
<Evaluation device>
Operating Package .
Part number power supply Functions
voltage (V) QFP | MQFP
MB89173 48P - I/O ports: 37
+2.2 t0 +6.0 Timebase timer (WDT): 21-bit x 1ch.
MB89174A 48P — | Timer/counter: 8-bit x 2ch. (can also operate as 16-bit x 1ch.)
B DTMF generator: All tone output for CCITT
MBBOP173 48P SIO: 8bit x 1ch.
MB89P175A +2.7 10 +6.0 48P - | Clock prescaler: 15-bit
- Interrupts: 4 internal,11 external
MB89PV170A - 48C | Low-power consumption (standby functions) modes:Sleep,watch,stop,sub

Packages: P - plastic, C - ceramic

MB89890 Series
Standard products (DTMF generator, built-in MSK modem 100-pin)

MB89898
ROM 48KB
RAM 1.5KB

MB89P899 *
OTPROM 60KB

*  Maximum clock frequency:

8 MHz (32.768 kHz)
* Minimum execution time:
0.5 pus to 8.0 pys (61 ps)
Operating temperature range:
-20°C to +85°C

MB89899
ROM 60KB
RAM 2KB

RAM 2KB

MB89PV890
Ext. ROM
RAM 2KB

<Evaluation device>

Part number

Operating
power supply
voltage *(V)

Package

QFP | MQFP

Functions

MB89898

MB89899

+2.2t0 +6.0

100P -

100P -

MB89P899

MB89PV890

+2.7 to +6.0

100P -

- 100C

1/0O ports: 85

Timebase timer (WDT): 21-bit x 1ch.

Timer/counter: 8-bit x 2ch. (can also operate as 16-bit x 1ch.)

PWM timer: 8-bit x 1ch.

A/D converter: 8-bit x 8ch.

DTMF generator: All tone output for CCITT

SIO: 8-bit x 1ch + serial with 1-byte buffer x 1ch.

MSK software modem output: 1200, 2400bps

MSK software modem timer: 1ch. (built-in noise reduction circuit)
Clock prescaler: 15-hit

Buzzer output (7 tones)

Interrupts: 9 internal, 16 external (4 x edge interrupts, 12 x level interrupts)
Low-power consumption (standby functions) modes:Sleep,watch,stop

* A/ID = 3.5V to 6.0V

Packages: P - plastic, C - ceramic
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Inverter Motor Control Products

Pin Me}ln Series Type ROM RAM Part number
count functions name
2 - -
F MC‘ 8L | | 64 || Inverter motor- | | M889§50/R | Mass_ {16k 15128 MBB89855
Family control, series production
Inverter A/D converter
Motor (10-bit x 8ch.),
Control PWM timer, MBBIB55A
Products UART,
SI0 MB89855R
|| 60KB | | 512 B MB89T855
(Ext.)
L{ 32 KB —{ 1KB MB89857
Equivalent device
H OTPRQM — 32KB — 1KB H M889.850/R — MB89P857
Evaluation series
device
Evaluation target device
|| EPROM/ | | 32KB | | 1KB L M889§50/R || MBsowss7
Evaluation (Ext.) series
device
Ll go | IMvertercon- | | MBS98GO | | Mass 16 KB [ 512B MB89865
trol circuit, series production
A/D converter
(10-bit x 8ch.),
PWM timer, 32KB — 1KB MB89867
UART,
SIO Equivalent device
H OTPRQM I 32KB |— 1KB |— MBSQSGO — MB89P867
Evaluation series
device
Evaluation target device
- EPRO.M I 32KB |— 1KB [ MB89860 — MB89W867
Evaluation series
device
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F2MC-8L Family Inverter Motor Control Products

MBB89850/850R Series
ASMC (1) (inverter motor control, built-in high-speed pulse output)

MB89855R
ROM 16KB
RAM 512B

MB89855/A
ROM 16KB
RAM 512B

MB89T855
ROM Ext.
RAM 512B

OTPROM 32KB

» Maximum clock frequency: 10 MHz
e Minimum execution time: 0.4 us

» Operating temperature range:
-40°C to +85°C

MB89857
ROM 32KB
RAM 1KB

MB89W857
EPROM 32KB
RAM 1KB

MB89P857

RAM 1KB
<Evaluation device>

Operating Package
Part number | power supply Functions
voltage (V) SH-DIP| QFP
_— Tlmebase timer (WDT): 20-bitx 1 c
MB89855A +2.7 to +6.0 *! 64P 64P _Fr’WM tlmttar 8-bit x 2 ch. (with reload tlmer function)
imer uni
10-bit up/down count timer x 1 ch., output compare register x 4 ch.(with
MB89855R 64P 64P buffer) (0.4ps min resolution), real time waveform output pins x 7 ch.
Deadtime timer:
MB89T855 +2.7 t0 +5.5 *? 64P - 4-bit load timers x 3ch. (non- overlag) 3-phase waveform output for timer
unltt output), |rllcludes aIunctlon to disable output on detection of over-cur-
_ rent (edge or level input)
MB89857 +2.7t0 +6.0 ** 64P A/D converter” 10-bit x 8
SIO: 8-bit x 1ch.
MB89P857 64P 64P | UART: 8-bit x 1 ch.
————— +2.7t0o+55%* Interrupts: 9 internal, 4 external
MB89W857 64C 64C | Low-power consumption (standby functions) modes: Sleep, stop

*1:AID=35Vt06.0V
*2:AID=35Vto55V
Package: P - plastic, C - ceramic

MB89860 Series
ASMC (1) (inverter motor control, built-in high-speed pulse output)

ROM 16KB
RAM 512B

MB89867

* Maximum clock frequency: 10 MHz
ROM 32KB

e Minimum execution time: 0.4 s

RAM 1KB
» Operating temperature range:
MB89W867 -40°C to +85°C
MB89P867 | EPROM 32KB
MB89865 OTPROM 32KB RAM 1KB

RAM 1KB
<Evaluation device>

Operating power Package
Part number | supply voltage Functions
V) QFP
1/0O ports:68
MB89865 80P Timebase timer (WDT): 20-bit x 1ch.
“ PWM timer: 8-bit x 2ch. (with reload timer function)
+2.710+6.0 Timer unit:10-bit up/down count timer x 1ch., output compare registers x 4
MB89867 80P E)Vi\gtshxb?(f:fﬁr)’ (0.4us min. resolution), real time waveform output
Deadtime timer:4-bit load timers x 3ch. (non-overlap 3-phase waveform output
for AC inverter motor control.), includes a function to disable
MB89P867 80P output on detection of over-current (edge or level input)
A/D converter: 10-bit x 8ch.
+2.7 to +5.5 *? SIO: 8-bit x 1ch.
UART: 8-bit x 1ch.
MB8IW867 80C Interrupts: 9 internal, 4 external
Low-power consumption (standby functions) modes:Sleep, stop

*1:AID=35Vt06.0V
*2:AID=35Vto55V
Package: P - plastic, C - ceramic
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Pin

Main

Internal USB Products

. Series name Type ROM RAM Part number
count functions
F2MC-8L USB function, MB89580B/BW Mass
o W 64 - UART/SIO, ceries M production [T] & KB [ 5128 MB89583B
Parallel port,
Internal PWM timer
USB
Products L MB89583BW
16 KB 1 KB MB89585B
]; L MB89585BW
18 KB MB89589B
Equivalent device
- OTPRO.M — 16 KB 1 KB MBSQSBOB — MB89P585B
Evaluation series
device
MBB9SBOB | |\ 5g9psssBw
W series
18 KB — MB89589B — MB89P589B
USB function, MB89051 Mass .
TJUART/SIO [T series production| | 32KBI— 2KB MB89051
(1ch.),
external inter- )
rupts (7 ch.) FLASH Equivalent
PWM timer ROM device
2 i -
I°C bus inter FLASH |—{32KB|—| 2KB || MB89051 || MB89FO51
face (1 ch.)
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Internal USB Products

F2MC-8L Family Internal USB Products

MB89580B/580BW Series
Standard products (Internal USB function)

MB89589B
OTPROM 16KB
RAM 18KB

MB89585B/BW

» Maximum clock frequency: 12 MHz
* Minimum execution time: 0.33 ps
» Operating temperature range:-40°C to +85°C

ROM 16KB
RAM 1KB

MB89583B/BW
ROM 8KB

MB89P585B/BW
OTPROM 16KB
RAM 1KB

MB89P589B
OTPROM 16KB
RAM 18KB

RAM 512B

<Evaluation device>

. Package
Operating 9
Part number | power supply LQFP LQFP Functions
voltage (V) (0.5 mm (0.65 mm
pitch) pitch)
MB89583B 64P -
1/0 ports : 53
MB89583BW 64P - Timebase timer : 21-bit x 1ch.
- PWM timer : 8-bit x 2ch. (also used as PPG timer x 1ch.)
MB89585B 64P - USB function
MBBI5S5BW 64p _ UART/SIO : 1ch.
_ TR L 43010455 Parallel port o
MB89589B B 64P State of terminal RPVP(D+) and RPVM(D-) until starting USB
connection :
B High-Z : MB89593B/595B/P595B
MBE9OPS85B 64P Low-level output : : MB89593BW/595BW/P595BW
MBS9P585BW 64P _ Interrupts : 8 external_ '
R——— Low-power consumption (standby functions) modes : Sleep, stop
MB89P589B - 64P

Package : P - plastic

MB89051 Series
Standard products (Internal USB function)

* Maximum clock frequency: 12 MHz
e Minimum execution time: 0.33 ps

[ RMOBMng?(Jé \ FLA@E%%FS% KB - Operating temperature range:-40°C to +85°C
RAM 2 KB RAM 2 KB (USB operation : 0°C to +70°C)
Under development <Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) LQFP
1/0O ports: 41
USB function (endpoint : 4)
@izl 64P Timebase timer : 21-bit x 1 ch.
PWM timer : 8-bit x 2 ch.
+3.0to +5.5 UART/SIO : 1 ch.
Interrupts: 7 external
64P 12C bus interface (1 ch.)
©OMB89F051 Clock output : 6 MHz, 12 MHz
Low-power consumption (standby functions) modes: Sleep, stop

Package : P - plastic
© : Under development
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Environment Development Features

(1) Development efficiency enhancement
» Provides integrated total environment
SorFTUNE V3 Workbench (Manager + Debugger)

SorFTuNE V3 Workbench (Manager + Debugger) integrates language tools and debugger tools, further facilitating
the repeated process of coding, compiling and debugging.

« High programming efficiency

C compiler support

Structured assembly language support
« High programming development efficiency

Provides C library

Supports C language and assembly source debugging function
« Easy operation by multi windows

SorFTuNE V3 Workbench (manager + debugger)

SorFTUNE V3 C checker

SorFTuNE V3 C analyzer

(2) Efficient system development tools
» Provides realtime debugging using real target board
Evaluation tool + SoFTuNE V3 Workbench emulator debugger
» Provides software debugging without target board

(3) Total development environment
» Personal computer (IBM-PC)
 ICE tool (MB2140A series, personal emulator)

(4) Conformity with standards
Improves versatility and portability of software resources
» Clanguage: Conforms to ANSI standard
e Clibrary: Conforms to ANSI standard
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SOFTUNE V3
1. The SOFTUNE Integrated Development Environment

. . mbin nd integrates tool
Function/Integration Level Combines and integrates tools

/ SOFTUNEV3
WindowsXP/Me/2000/98/NT

SoFTUNEV1 SorTune Workbench
Windows3.1version SorTune C compiler
SorFTunE assembler
Development — C checker SoFTuNE linker
manager C analyzer SoFTune REALOS
debugger . SorTune C checker
REALOS configurator SorTune C analyzer
i ~ i - Integrates the development manager
(Tool inter-operation) and dobugger
- 32-hit operation improves processing
speed
C compiler - Enhanced REALOS support
Individual tools Assembrer - Language specifications,OMF integration
MS-DOS/UNIX  Linker Improved management of
Simulator debugger/Emulatordebbuger §9ﬁwaf.e assets Accumulate and
isseminate practical knowhow

2. SOFTUNE V3 Features and Structure
Workbench integrated project manager and two debugger modules
Errors can be corrected on the "fly", as they are discovered, and the resulting code can be debugged on the spot.
A variety of tools to support C-language coding are available
"C Checker" confirms code operation and "C Analyzer" analyzes the code’s structure.

(1) Removing the Annoying Settings which are Part of Program Development
Developing programs for different systems requires the programmer to edit source code, perform actual builds
and confirm program operations (debug). Finally, the programmer returns to the editing process to incorporate
necessary changes, as indicated by debugging results.
SoFTUNEV3 is an integrated developing environment which is designed to perform such repetitive processes
smoothly and efficiently. It is the third generation of SOFTUNE, which has evolved to meet various needs of our
customers.

(2) Program Flow

Error correction

Building Debugging

61

F2MC-8LFamily

Support tools



8-bit Proprietary F 2MC-8L Family  Support Tools

(3) Structure of SOFTUNE V3

» SorTuNE V3 Workbench (Development Manager/Debugger)
| |

|
SOFTUNE V3 SOFTUNE V3 SoFTUNE V3
'antgoté?ge cooperation REALOS

« Kernel

e C Checker
» Configurator

» C Analyzer

» C Compiler

e Assembler
* Linkage Kit

(4) Environment with  SOFTUNE V3

The Efficient and Easy-to-Use Integrated Developing Environment.
Program development requires repeated editing, make/build, and debugging operations. Performing these functions

smoothly and effectively contributes to improved efficiency.
The SoFTuNE V3 integrated developing system is designed to meet program developers’ numerous demands, while

ensuring ease of use.
Register window

Make/build

Source window

 Safluns WoikbBench - samgls © Oebuig

| | =
-1

raranr o

L]

i sy, . |
i
[

Ligrdeg doviewy
DEFLT w1 71 ’l s I gt ]

Output window
Project window Tool display
Editing window
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3. Manager Functions

Software programming proceeds according to the
“project file”, which contains all the information needed for pro-
gram development.

(1) Effective Project Usage

Whether working alone on several projects simultaneously or
developing a project as a group, project files can be used to
create a simple developing environment.

(2) Extremely Easy to Use

 Built-in Editor
The built-in editor comes complete with many useful
functions, such as visual keyword emphasis and auto-
indent.

e Error Jump and On-line Help
Errors that occur during builds are displayed in the
output window at the bottom of the screen.
To make a "Tag-jump" Double-click Mouse.Once on
the error press "F1 key" for a more detailed error
display.

» Cooperation with Commercially Available Editors
To meet developers’ requests to use editors to which

Support Tools
Coding ‘ ‘ Building ‘ ‘ Debugging
SorTune Workbench

e N DR ,

e ®

! I

! |

| 1

ffffffffff S
( Editor ) ( Compiler ) ( Assembler/Linker )
C Emulator ) ( Simulator )

Common project file

Operator A

Operator B

Operator C

et

they are accustomed, SOFTUNE can be configured to use the following commercially available

editors:(Codewright32, TextPAD32 and others)

(3) Customizable Environment

When sharing files, cooperation with source generation management tools is assured, and file type conversion tools
are called up, so that each person can operate in his or her own customized developing environment.
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4. Debugger Function

SorTuNE Workbench supports two debuggers that are needed at various stages of development. The appropriate
debugger environment can be selected to match the situation.

SoFTUNE Workbench

Emulator
debugger

Simulator
debugger

RS232C/LAN

Y v

ICE In;tructlon
simulator

(1) Easy-to see Screen Information

The user can freely change the screen layout by selecting the necessary windows. In addition, the displayed informa-
tion can be selected to provide only the infomation that is necessary.

 Safhww Keridwrah  sareple Orisg
e EE B B D ek e R

e

| E s aie
Project window,

|ul -ll: . (Memory window) o E (Register window)
al | s -
FErC) FEEECE e

—

B e e A e el

(2) Simple Environment Setting
» Debugging Environment: Setup "Wizard"

The setup "wizard" supports the selection of communication lines with emulation pods and boards, as well as
window settings.

* MCU Operating Environment

The so-called “CPU information file,” which contains the information required to support all MCUs, is provided
as standard. Necessary information such as I/O port locations, ROM/RAM capacity and initial addresses can be
set automatically.

» Saving and Restoring the Debugging Environment

Previous debugging environment specification, such as window locations, breakpoint settings, and memory
mapping information, are saved, so that these settings are restored the next time the program is initiated.
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5. Cooperation

In cooperation with SoFTuNe Workbench, the following SoFTUNE components help improve the quality of C-language
programming, which greatly increases reviewing and documentation efficiency.

1)SorFTuNE V3 C Checker

Designed to meet the following requests from beginners through to advanced users:

« Eliminate all coding mistakes.

« Review programs quickly and efficiently.

« Enable even C-language beginners to create quality code.
» Maximize coding skills.

» Use software assets on Fujitsu CPUs.

The SorFTuNE C Checker checks code for maintainability, methods of expanding specifications and transportability;
indicates areas where quality and performance could be improved, and reports these results to the user. The user
can then review the C-language code.

(1) Outline

Recently software for embedded microcontrollers has been developed in the C language. However, it is difficult to
understand the message output from a compiler unless the language specifications are well known.

This development support tool checks C-source programs to display and print advice for better quality and
performance. It also has a facility for selecting necessary advice carefully.

(2) Features

» Outputs advised to be suitable for these objectives: Portability, coding errorperformance, porting to Fujitsu
CPU’s.
 Allows customization according to the programmers level.

« Works with C compilers (fcc911/fcc911s, cc907/fcc907s, fcc896s) for Fujitsu microcontrollers (FR family, FPMC-
16 family, and F2MC-8L family).

» Provides easy operation and simple display over a GUI.

(3) Advising Function
The following pieces of advice are given. “Reason of check”, “Example of program”, “Suggestion of correction”, and
“One-point advice” are displayed and explained for each check item.
« Portability
This tool makes a close check on the items “processing-definded operation” and “undefined operation” which can
be problems in portability within the ANSI standard.
It also gives an explanation of the operation of C compilers (Fcc911, Fcc907 and Fcc896) for Fujitsu microcon-
trollers.
For example, the tool gives the user proper advice on many problems (such as a data type acceptable to a
structure, code, and its arrangement) at the time of porting.
« Coding error
This tool indicates the items which are not wrong in the language specifications but may cause an error and the
items which are logically inconsistent.
For example, the equivalent expression "if (a==0)" in the if statement is likely to be typed as the assignment
expression "if (a=0)" by mistake. Most compilers cannot detect such an error.
» Performance
This tool indicates the items generally providing better performance and the items essential and effective for the
FR family, F"MC-16 family and F2MC-8L family.
Stress is especially, put on the detection of object size reduction which can be a problem in software for
embedded microcontrollers.
For example, if a function return value is structure of the double type, an area is reserved for the return value and
an object which is to be transferred to the area is output.
This tool advises the user to transfer the function return value by a pointer and largely reduce the object size.
 Porting to Fujitsu CPU
This tool advises the user what to consider in porting exsting software from other makers’ CPU to Fujitsu CPU in
the FR family, F?MC-16 family and F2MC-8L family.
For example, in porting software resources created for the F2MC-16 family to the FR family, this tool advises the
user to delete the expansion specifications (__far, __near, and __ direct etc. ) inherent to the FAMC-
16 family.
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sIndicated messages output ¢ Coding error indicated and advice displayed
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8-bit Proprietary F 2MC-8L Family  Support Tools

2) Sortune V3 C Analyzer
Designed to meet the following user situations:

* One wishes to examine a program’s structure or processing, but the programmer is absent or documentation is
unavailable.

« During program development, one wishes to create a structural program while taking into account structure and
processing.

* One wishes to examine the range of effects caused by program modification.
« One wishes to create a program’s internal documentation.
» One wishes to explore the possibilities of a more efficient program.

The structure and usage of data in a C-language source program are displayed visually, and the internal data struc-
ture, functional tree, stack usage and other infomation can be acquired and stored in a file.

(1) Outline

Recent software (ROM) for embedded microcontrollers is increasingly extending its development scale. This situation
is created from development by many programmers, diversion of exsting resources, and use of package programs.
This development support tool statically analyzes the C-source program to visually display and print the function-to-
function structure, reference data, and statistical data. In addition to generating the information required for design and
maintenance, the development support tool also provides functions for development aimed at embedded applications.
These functions (maximum stack size calculation) are specific to the C compilers (fcc911s, fcc907s, fcc896s) used for
Fujitsu microcontrollers (FR family, FPMC-16 family, and F2MC-8L family).

(2) Features
« Displays and prints the function-to-function structure, reference data, and statistical data.
« Supports the embedded capability of C compilers (fcc911/fcc911s, cc907/fcc907s, and fcc 896s)for Fujitsu
microcontrollers (FR family, FAMC-16 family and FPMC-8L family).
« Provides easy operation and simple display over a GUI.

(3) Explanation of Features

The following data is enabled for development, maintenance, and higher porting efficiency.
» Graphic flow

This feature displays the "call" function in the block structure way. It also allows the display of the entire function
and calls from any function and the retrieval of functions.

* Logic flow
This feature visually displays the internal structure of the C-source program.
For example, it shapes the control structure of for and switch statements and structure declarations. A jump
feature for retrieval by functions, variable, tag, and macro names is also provided.

« Displaying statistical data
This feature displays the complexity and line count of a programs every function, the source of destination func-
tion name, and the count of appearances of if , for and asm statements, etc.
« Displaying argument data
This feature displays data about the function-called file name and line number, the return value of the declared
function, and the type of argument. It also checks the adjustability of dummy arguments with actual arguments.
« Displaying cross-reference data
This feature displays functions, variables, tag and macro declarations in its function and its line number.
« Displaying global data
This feature displays the functions using global variables. It also detects unused global variables.
» Program checking
This feature checks and displays the adjustabiltiy of dummy arguments with actual arguments.
« Calculating the maximum amount of stacks used

This feature calculates and displays the amount of stacks used in the entire function, as well as in any other func-
tions. This calculation is made on the basis of the output of C compilers (fcc911/fcc911s, fcc907/fcc907s, and
fcc896s) for Fujitsu microcontrollers (FR family, F2MC-16 family and FMC-8L family).
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«Displaying graphic flow « Displaying logic flow, statistical and cross-reference data
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 Displaying logic flow (focus), argument and « Displays stack use volume (green numbers) and
global data largest stack configuration (orange numbers)
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SorTunE V3 Support Software Product List (F 2MC-8L Family)

Software Part number * * Remarks
g SoFTUNE V3 workbench
= SorFTUNE V3 C compiler
g SorTUNE V3 Professional Pack SP36032008-P01 SoFTUNE V3 assembler pack
% SoFTUNE V3 analyser
& SorTuNEe V3 checker
@ | Sorrune V3 workbench SP3603W008-P01 Integrated Manager,Simulator debugger and
g Emulator debugger functions
ie]
n&j SorTUNE V3 C compiler SP3603C008-P0O1 ANSI standard conforming
§ SoFTUNE V3 assembler pack SP3603K008-P01 Assembiler, linker, librarian,Object format converter
©
Z_% SOFTUNE V3 analyzer SP3691X008-P01 For the FR, FAMC-16, and F2MC-8L
= SorTUNE V3 C checker SP3691Y008-P01 For the FR, FAMC-16, and FMC-8L

Compatible emulator hardware (ICE)

MB2140 series
- MB2141A/B
- MB2144-505/508

Operating machine

FMV and similar
IBM compatibles

Operating OS

WindowsXP
WindowsMe
Windows2000
Windows98
WindowsNT4.0

Personal computers *?

Media

CD-ROM *3

*1: The product code suffix (Pxx) indicates the number of licenses.
*2: Pentium or higher CPU recommended. 64MB or more memory recommended. 180MB of a disk capacity is required.
The part number is an ordered number of the newest version.
*3: An electronic manual (PDF format) is provided with each product (Japanese and English).
Printed manuals are sold separately. Licensing of each product is available in a number of forms (3, 5 or 10 copies).
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Support Hardware and F 2MC-8L Family Evaluation Tools

MB2140 Series System Overview
* Microcontroller operating voltage : +2.7V to +5.5V
The range (Max. and Min.) of Microcontroller operating voltage and
operating freqency depend on each Microcontroller.
See the document including Data Sheet and check the range of
Microcontroller operating voltage and operating fregency.

» Supports debugging of source level (in assembly,
C languages, a mixed indicaton)

» Simplified GUI operation using pull-down menu and
buttons

e On-The-FLY function (commands can be run during
microcontroller execution and reference memory)
» Powerful real time trace function

» Displays source codes, variables, register, memory and
trace on multi windows

» Event trigger allows a wide range of conditions to be
specified (x 8)

» Sequential control in 8 conditions and 8 levels

» Performance measurement function (measurement of execution speed between two points, iteration count
measurement)

» Co coverage measurement function (program execution coverage rate measurement)
* Host I/F (standard accessories) : RS-232C (max 115 Kbps) , LAN (10BASE-T)

System configuration

———— D= ==
LAN cable (10BASE-T)

= =

RS-232C cable(9pin-9pin cross)

Emulator/
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Personal computer SorTuNe workbench

For piggyback evaluation
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Name Part number Remarks
For the F2MC-8L family
Power supply voltage : 100 V or 200 V.
. . Host I/F : RS-232C(115 Kbps) ) , LAN (10BASE-T)
Main unit MB21418 Dimensions : W210 x D297 x H77 mm
Weight : 2.9 kg
Includes : manual
For the F2MC-8L family
Emulation pod * MB2144-508 D|rr_1en5|.ons :158mm(with) x 126mm(depth) x 38mm(height),
Weight : 0.5kg
Includes : simple target (MB89T625) , manual
MB2144-201 For DIP-28, piggyback/evaluation package: MDIP-64C-P02
Piggyback/evalua- MB2144-202 For LCC-32 rectangular, piggyback/evaluation package: MQP-64C-P01,
tion (PV) probe MQP-80C-P01, MQP-100C-P02
cable - - -
MB2144-203 For LCC-32 square, piggyback/evaluation package: MQP-48C-P01,

MQP-100C-P02

One-time evalua-
tion probe cable

MB2144-210A
or
MB2144-220

Use in conjunction with the probe header for each product type.

One-time evalua-
tion probe header

MB2144-211-01A **

For the MB89860 series (QFP-80), standard options are mounted on MB89P867

MB2144-212-01A *2

For the MB89850 series (SH-DIP-64), standard options are mounted on MB89P857

MB2144-214-01A *2

For the MB89810A series (QFP-64), default options are mounted on MB89P817A

MB2144-215-01 *2

For the MB89660 series (QFP-64), default options are mounted on MB89P665

MB2144-216-01 *3

For the MB89660 series (SH-DIP-64), default options are mounted on MB89P665

MB2144-217-01 **

For the MB89P585B (LQFP-64), default options are mounted on MB89P585B

MB2144-218-01 **

For the MB89R905 (QFP-48) ,FPT-48P-M16 (0.8 mm pitch, [ 12 x 12 mm)

MB2144-224-01 *

For the MB89P589B (LQFP-64), default options are mounted on MB89P589B

MB2144-225-01 **

For the MB89P585BW (LQFP-64) , default options are mounted on MB89P585BW

MB2144-226-01 *¢

For the MB89R907A (QFP-48), FPT-48P-M13 (0.8 mm pitch, [] 10 x 10 mm)

*1 : Includes one Q-pack for QFP-80 (model : TQPACKO80RA: made by Tokyo Eletech Ltd.)
Note : Care is required in printed circuit board pattern design because the position of the board connector part (the flat section
at the pin tips) of the Q-pack differs from the mass production product package (the Q-pack pins are shifted a few milli-
meters inwards).
Includes one Q-socket for QFP-80 (model : TQSOCKETO080RAG: made by Tokyo Eletech Ltd.)

*2 1 Includes one Q-pack for QFP-64 (model : TQPACKO064RZ: made by Tokyo Eletech Ltd.)
Note : Care is required in printed circuit board pattern design because the position of the board connector part (the flat section
at the pin tips) of the Q-pack differs from the mass production product package (the Q-pack pins are shifted a few milli-
meters inwards).
Includes one Q-socket for QFP-64 (model : TQSOCKET064RZG: made by Tokyo Eletech Ltd.)

*3: Includes one IC socket for SH-DIP-64 (model : 1C83-64075-GS4: made by Yamaichi Electronics Inc.)

*4 : Includes one Q-pack for LQFP-64 (model : TQPACKO064SD : made by Tokyo Eletech Ltd.)
Note : Care is required in printed circuit board pattern design because the size of the foot pattern of the Q-pack differs from the
mass production product package (the Q-pack pins are shifted a few millimeters inwards).
Includes one Q-socket for LQFP-64 (model : TQSOCKET064SDW : made by Tokyo Eletech Ltd.)

*5: Includes one Q-pack for QFP-64 (model : TQPACKO064SA : made by Tokyo Eletech Ltd.)
Includes one Q-socket for QFP-64 (model : TQSOCKET064SAW : made by Tokyo Eletech Ltd.)
Note : Care is required in printed circuit board pattern design because the size of the foot pattern of the Q-pack differs from
the mass production product package (the Q-pack pins are shifted a few millimeters inwards).
*6 : Interchangeability to MB2114-505.
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*7 . Includes one NQ-pack for LQFP-64 (model : NQPACKO064SB : made by Tokyo Eletech Ltd.)
Includes one HQ-pack for LQFP-64 (model : HQPACKO064SB140 : made by Tokyo Eletech Ltd.)
Note : Care is required in printed circuit board pattern design because the size of the foot pattern of the Q-pack differs from
the mass production product package (the Q-pack pins are shifted a few millimeters inwards).

*8 : Includes a pair of Q-pack and Q-socket for QFP-48 (model: TQPACKO048SA, TQSOCKET048SAW: by Tokyo Eletech Ltd.)
Note: The dimension of foot patterns is somewhat different between Q-pack and mass production IC packages.
Be careful in designing patterns of print-circuit boad.

Contact for details:
*1,*2, *4, %5, *7,*8

*USA: Daimaru New York Co. TEL(212)575-0820/0821
OESS Co. Head Office TEL(201)288-4422
OESS Co