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TRADEMARKS:

SPARC is a registered trademark

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.

PC/AT and PC-DOS are trademarks of International Business Machines Corporation of USA.
Sun OS/Solaris and Sun 4 are trademarks of Sun Microsystems Corporation of USA.

HP-UX is a trademark of Hewlett-Packard.

IE Bus is trademark of NEC Corporation.

THE I1°C LICENSE:

Purchase of FUJITU Ltd. I2C components conveys a license under the Philips I12C Patent Right to use these components in an
I2C system, provided that the system conforms to the I2C Standard Specification as defined by Philips.

of SPARC International, Inc. in the United States.
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Microcomputer Migration Path
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32-bit SPARC
- Page
SPARCIite | 196
12.5ns
FR
Pag
FR20/FR30 | 162
40/20 ns
0.05
16-bit F2MC-16F
Page
MB90200 | 116
62.5 ns
F2MC-16LX
Page
MB90500 90
62.5 ns
F2MC-16L
0.1 MB90600 | 58°
1 8 C language compatibility
62.5ns
Assembly
Language level
upward
compatibility
8-bit F2MC-8L
MB89100
MB89500
0.4 |— MB89600 | 20
MB89800
MB89900
0.5




Microcomputer Range

32-bit Microprocessor

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

architecture

32-bit Microcontrollers

* FR (FR20 series, FR30 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
For applications including information consumer products,
communications, and OA
¢ F2MC-16LX (MB90500 series)
Features: Supports high-performance, low-power consumption, large memory space
Applications:  For applications including consumer information products and
telecommunications instruments
* F2MC-16F (MB90200 series)
Provides high-speed signed instructions and C language real time
operating system instructions
Applications:  For high-speed real time control

Applications:

Features:

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

F2MC-8L Family Features

Minimum execution time: 0.32us/12.5MHz, 0.4 us/10MHz, 0.95 ps/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 & 7y
FRDOH =P = mmmmm s "A” " Vector
crco addressing
Immediate 64KB
Program addressing
area  |,i,0. ...
2 Absolute
addressing
128 - e Extended
addressing
Index
External addressing
area
Pointer
addressing
0200H [ - F-=------- N SR
General-purpose
Data area register addressing
0L00H [ - ==-=-~--~-~-- L G .
. Bit
Direct direct
I/O area addressing | a4dressing
0000H
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 I ceumutator Max. 32 Upper address
I TH ' TL l Temporary accumulator
I PC I Program counter
I IX l Index register
I SP l Stack pointer
I EP l Extra pointer
| PS Program status
N RP Y __CCR Register bank pointer
! L g pits __' Condition code register

16 bits -

0100H+(RP x 8+) Lower address

L— 8 bits —!
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



8-bit Proprietary F 2MC-8L Family Product Range

F2MC-8L Family Product Range

A

/~ MB89590D

MB89051

ROM

age Page

8-16 KB ROM 32KB | 58

UsSB
age
ROM 8-16 KB
| Air conditioner motor control, etc.
nverter | WBB9B50/R 1. MBBGEE0 |
ROM 16-32KB ROM 16-32KB |Page
coniro 10-bit AD, | 52 10-bitAD, | 52
UART UART
DTME Telephones Telephones
o MBB9B0 T
age ROM 48-60KB
generator s XOM 48-60KB |75
output
Audio-visual equipment, microwave ovens, etc
VFD o) WBEO140 |
driver ROM 16KB | 43 ROM 12-32kB |Pag¢
8-bit A/ID 10-bit AID
Compact cameras, etc.
MB89550A
ROM 32-48KB |Page
128-elements | 46
8-bit D
Cameras, telephones, radios, etc.
/_MB89800 /MB89650AR -
age) [ romsazxs | 29€
ROM 8-48KB
MB89980 280-clements | 44 128-elements 44
ROM 8KB age |/ MB89870 N/ _MB89920
LCD 56-elements 4 Rowiexs |PageY Romsaske |Page
96-elements 42 112-elements, 42
controller 10-bit AID UART, ICIOC
driver Cordless telephones, remote controller, pager  Personal computer, microwave ovens, etc.
/_MB89950 /_ MB89820 pag pae
Rom aoxa [P35 &%“2.:;%{2 38° | ROm 32-4sKe | 748
MB89940 168 elements
ROM 8-16KkB | Page Display panels, meters, etc
68-elements 30
Stepper motor MB89180 /MB89150/A
PageY ROM 4-16KB |Page
ROM 4-16KB ROM 4-16KB | 38"\ '96-slemenis | 38
128-elements 144 elements 8-bit A/ID
CRT, Audio-visual equipment  Telephone, mobile product, etc.
/ MB89530A /MB89530/H
Page Page
ROM 32-48KB | 52" ||ROM 32-48KB | 58
10-bit A/D 10-bit AID
Vending machines, meters, etc.
UART P
ROM 16-32KB
10-bit A/D MB89660/R
ROM 8-16KB |Page TEB96T0/R
MBBYB10A bt aD | 26 | [ \iggo670a/AR |page
Page ROMB-32KB | 28
ROM 16KB | 22 ROM 24-32KB o ad”
ulti-channel timer|
Exchange lens, etc. Consumer and industrial equipment Consumer and industrial equipment
MBBOGOIR T / MB89640 | /NB89680 | .
age Page) [T ROM 60KB |Page
ROM 4-8KB | 12 ROM _8-32KB ROM 8-32KB MSK 20
- 8-bit A/D, D/A 18 Sourt?)?ftjem
PC, smart battery, etc .
TERRRET ROM 8-16KB age Equivalent to SMBus
RoM 6akB | 59° No AID VBSSET0 |\
10-bit AID ROM 32KB | 20
Compact equipment, remote controller, etc.
Standard /MB89990 R / MB89130/A
tandar 2 rRom a-16ke|"23¢
ROM32KB | 6 bt AEl 10
/MBsglgolA/AHP /MBB9120/A o
ROM 4-16KB |"80€ ) poy 4.16Kp | 7298
AaEaay | o J\Tomsasee |18
Page
ROM 8-16KB | 8

| T
28-pin  30-pin

l
48-pin

T
64-pin

T
80-pin

l
100-pin

F2MC-8LFamily



8-bit Proprietary F 2MC-8L Family

Pin

Series

Standard Products

Main functions Type ROM RAM Part number
count name
2 o
FEMC-8L | | o8 | mBso1oo/ || MasS | | 4| 1088 MB89191
Family Small package, AJAH series production
Standard timer/counter
Products (8-bit x 2ch.),
SIO(8-bit x 1ch.), | MBBI191A
A/D converter
(only on A series)
(8-bit x 8ch.) Ll MB89191AH
H 8 KB — 256 B MB89193
H MB89193A
L MB89193AH
L 116 KB —{ 256 B MB89195
L. MB89195A
Equivalent device
H OTPROM |—{ 16 KB — 256 B |— MBSQE"QO/A MB89P195
series
MB89P195A
Evaluation target device
|| Evalugtlon | [32KB| | 256 B L M889'190/A MBS9PV190
device (Ext.) series
MB89PV190A
L Timer controller, MB89990 Mass | lsrkel {1288 MB89997
series production
remote controller
carrier generator, -
external inter- Bvaluation| [32KB| |,oqp| | MB89990 | |'y\maqpyi99
device (Ext.) series
rupt(11lch.)
(Continued)




8-bit Proprietary F 2MC-8L Family

F2MC-8L Family Standard Products
MB89190/190A/190AH Series

Standard products (small package)

MB89193AH
ROM 8KB

MB89191AH RAM 2568
ROM 4KB
MB89193A
RAM 128B ROMBSKE
RAM256B

MB89191A

ROM 4KB
RAM 128B

MB89191
ROM 4KB
RAM 128B

MB89193
ROM 8KB
RAM 256B

MB89195A
ROM 16KB
RAM 256B

MB89195
ROM 16KB
RAM 256B

MB89P195A
OTPROM 16KB
RAM 256B

MB89P195
OTPROM 16KB
RAM 256B

<Evaluation device>

Standard Products

e Maximum clock frequency:4.2 MHz
¢ Minimum execution time:0.95 us
» Operating temperature range:
-40°C to +85°C

RAM 2568

MB89PV190
Ext. ROM
RAM 256B

Operating Package
Part number | power supply Functions
voltage * (V) SH-DIP| DIP | SOP | MQFP
MB89191 28P 28P 28P -
BRI 28p 28pP 28p - I/O ports: 22 (20 on MB89190A series)
MB89191AH 28pP 28pP 28pP ~ | 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 = | A/D 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
MBS9P195A _ 28P 28P _ | Low-power consumption (standby functions)modes:
+2.7 t0 +6.0
MB89PV190 - - - 48C
MB89PV190A - - - 48C
* AID = 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 . ini i ime:
RAM 1288 Ext ROM M|n|mqm execution time:0.95 us
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
1/0 ports: 22
MB89997 +2.210 +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 oTvF generator, [ | series [ |production 8KB [— 3848B MBBOL73L
timer/counter
(8-bit x 2ch.),
SIO(8-bit x 1ch.) 12 KB — 512 B MB89174L
Equivalent device
MB89173
H OTPROM 8KB (— 384B —] MB89173L [ MB89P173
MB89174
16 KB —{ 512 B |— MB89174L [ MB89P175A
Evaluation target device
L] Evalu_atlon | |32KB| | 1KkB L MBS9_17OL || MB89PV170A
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:

MB89P175A
oTPROM 16kB| ~ 0-6 K10 17.6 us

RAM 5128 * 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 -
-  +2.2t0+6.0 /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 +2.7t0 +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)
Main functions Series Type ROM RAM Part number
name
. | |MBB9120/A| | Mass 4KB | 1288 MB89121
Timer/counter series production
(8-bit x 2ch.),
SIO@-bit x 1ch.) 8KB || 256 B 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] Evalu_anon | |32KB| | 1KB || MBSQ;LZO/A || MB89PV130A
device (Ext.) series
AID converter MBfegril:SO’A - ro'\gﬁzzon 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
MB89135L
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
] Evalufatlon | |32KB| | 1KB | M889}30/A || MBS9PV130A
device (Ext.) series

(Continued)




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

RAM 256B

Standard Products

MB89125A « Maximum clock frequency:

4.2 MHz (32.768 kHz
MB89123A E&m %Eég . ( . .) )
ROM 8KB ¢ Minimum execution time:
RAM 256B MB89P135A 0.95 ps to 1.53 ps (61 ps)

OTPROM 16KB

« Operating temperature range:
RAM 512B P g P g

-40°C to +85°C

RAM 1KB
<Evaluation device>

Operating power Package
Part number supply voltage Functions
V) QFP | MQFP
MB89121 48P - I/O ports: 36
Timebase timer (WDT): 21-bit x 1ch.
ML +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

e Maximum clock frequency:
8MHz (MB89135L)
4.2 MHz (32.768 kHz)
* Minimum execution time:
0.5us(MB89135L)
0.95 ps to 1.53 ps(61 ps)
» Operating temperature range:
-40°C to +85°C

MB89135L
ROM 16KB
RAM 256B

MB89P135A
OTPROM 16KB
RAM 512B

B89PV130A

Ext. ROM
RAM 1KB

<Evaluation device>

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

MB89131 - 48P - | /O ports: 36
Timebase timer (WDT): 21-bit x 1ch.

MB89133A +2.210 +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/135L/

MB89135L +1.810 +6.0 - 48P — | P133A, notincluded on MB89131/P131)
SIO : 8-bit x 1ch.

MB89P131 - 48P - Clock prescaler: 15-bit

—_— Buzzer output

MB89P133A 48P 48P ~ |Interrupts: 5 internal, 3 external (MB89131/P131)

MB89P135A +2.7 to +6.0 _ 48P _ P1334) 5 internal, 11 external (MB89133A/135A/135L/

MBB9IPV130A _ _ 48C Low-power consumption (standby functlons)modes:Slgteor:), v;ﬁtt;:h’

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

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

(Continued)

12

Standard Products

(Continued)
Main functions Series Type ROM RAM Part number
name
Timer controller, MB89960 Mass
|SIO0(8-bit x 1ch.), | | series | |production| | 16KB — 5128 MB8996S
A/D converter
(10-bit x 4ch.), MB89965C
I2C controller,
external interrupt
(11ch.) Equivalent device
H OTPROM 16 KB — 512 B M88996O —{ MB89P965A
series
| | FLASH 60 KB 1KB || MBSQ%O || MB39F969A
ROM (FLASH) series
Evaluation target device
_Evalu_atlon 32 KB | | 1k MB89960 || MB89PV960
device (Ext.) series
L PWM timer - Mii?igm — ro’\fiiif;on 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
| Evalu_at|on 32KB | | 1kB | M889§01R || MB89PV620
device (Ext.) series
(Continued)




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)
¢ Minimum execution time: 0.4 ps (61ps)
« Operating temperature range:-40°C to +85°C

MB89P965A
—— MBshoeC ROM 16KB
RAM 512B
ROM 16KB RAM 5128 MEBS?E‘(SQSO
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 % 7mm) | (520 Som IO ports: 35
+3.5t0 +5.5 48P Timebase timer (WDT): 21-bit x 1ch.
48P B Timer/counter: 8-bit x 2ch.
MBB9965C (017 x 7mm) (DDllzox"llZ%“n’q‘;' 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/
MBBOPIESA (D7 x7mm) | (510 iomm 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 . Mg)flmum clock frquency: 10 MHz
ROM 8KB ¢ Minimum execution time: 0.4 us
MB89601R RAM 808  Operating temperature range:
ROM 4KB _A0° o
RAM 808 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
+2.7t0 +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
Ll 64 |- PWM timer, Mige?im . m'\gz‘izon 8KB || 2568 MB89613R
PWC timer, P
16-bit timer/
counter, 16 KB — 512 B MB89615R
SIO
(8-bit x 2ch.) Equivalent device
— OTPROM 16 KB — 512B — MBSQ.GJ'OR — MB89P625
series
— EPROM 16 KB — 512B — MBSQ.GJ'OR— MB89W625
series
Evaluation target device
| Evalugtlon 32KB | | 1KkB L M889§10R || MB89PV620
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 s

» 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 - - |VOports: 53 _
+2.210 +6.0 (0.5 mm pitch, T!mebase tlm(.ar (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 x 1ch.
(0.65 mm pitch) SIO : 8-bit x 2ch.
Buzzer output
plEE 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)
Me_aln Series Type ROM RAM Part number
functions name
A/D converter MBS;?:SO/ RL rol\(/ljiizon | | 8kB || 2568 MB89623R
(8-bit x 8ch.), P
PWM timer,
PWC timer, 16 KB — 512 B MB89625R
16-bit timer/
counter,
SIO 24 KB |— 768B 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 |1 MB89P625
MB89626R
32 KB 1KB MB89627R |1 MB89P627
MB89628R
4 KB [— MB89629R |1 MB89P629
MB89623R
H EPROM 16 KB — 512 B |— MB89625R |1 MB89W625
MB89626R
32KB — 1KB [— MB89627R |1 MB89W627
H No ROM 256 B MB89T623
512 B MB89T625
1 KB MB89T627R
Evaluation target device
L] Evalu_atlon 32 KB L | 1kB M889§20/R || MB89PV620
device (Ext.) series
(Continued)




8-bit Proprietary F 2MC-8L Family

MB89620/620R Series

Standard products (built-in A/D converter)

MB89629R
ROM 32KB
RAM 3KB

MB89T627R

MB89628R
ROM 24KB
RAM 3KB

MB89T625
Ext. ROM

MB89T623

Ext. ROM RAM512B
MB89626R Ext. ROM
RAM 256B MB89625R ROM 24KB RAM 1KB
MB89623R ROM 16KB RAM 7688 MB89627R
ROM 8KB RAM 512B ROM 32KB

MB89W627
EPROM 32KB
RAM 1KB

MB89P627
OTPROM 32KB
RAM 1KB

MB89W625
EPROM 16KB
RAM 512B

MB89PV620
Ext. ROM

MB89P625
OTPROM 16KB
RAM 512B

RAM 1KB

<Evaluation device>

OTPROM 32KB

Standard Products

e Maximum clock frequency: 10 MHz

e Minimum execution time: 0.4 us

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

MB89P629

RAM 4KB

Operating Package
Part number | powersupply Functions
voltage* (V) SH-DIP| QFP LQFP MDIP | MQFP
MB89623R 64P 64P 64P - -
MB89625R 64P gap | (0.5 mm pitch) N ~
MB89626R 64P | 64P 64P - -
+2.2t0 +6.0 itch
MB89627R 64P gap | (0.65 mm pitch) N -
1/0 ports: 53
MB89628R 64P 64P - - ~— | Timebase timer(WDT): 20-bit x 1ch.
MB89629R 64P 64P — _ _ Timer/counter: 16-bit x 1ch.
PWM timer: 8-bit x 1ch.
MB89T623 64P 64P 64P - ~ | PWC timer: 8-bit x 1ch.
MB89T625 64P 64P 64P - - A/D converter: 8-bit x 8ch.
MB89T627R 64P 64P Z —— SIO: 8-bit x 2ch.
64P Buzzer output
MB89P625 64P 64P (0.65 mm pitch) - - Interrupts: 7 internal,_4 external
MB89P627 +2.7 to +6.0 64P 64P _ _ L'ow-power consumption (standby func-
tions) modes: Sleep, stop
MB89P629 64P 64P - - -
MB89W625 64C - - - -
MB89W627 64C - - - -
MB89PV620 - - - 64C 64C

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

Standard Products

(Continued)
Pin Mqun Series Type ROM RAM Part number
count functions name
1l 80 || A/D converter MS;?SSO L rol\(/ljizzon_ 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 |— 768B MB89646
(8bit x 2ch.)
32KB — 1KB MB89647
Equivalent device
H OTPROM 32KB — 1KB [— MBB964O — MB89P647
series
Evaluation target device
_Evalu_atlon 32KB | | 1kB L M889640 | MB89PV640
device (Ext.) series
(Continued)




8-bit Proprietary F 2MC-8L Family

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

MB89643
ROM 8KB
RAM 256B

RAM 512B

MB89646
MB89645 ROM 24KB
ROM 16KB RAM 768B

¢ 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

MB89647
ROM 32KB
RAM 1KB

MB89P647
OTPROM 32KB
RAM 1KB

MB89PV640
Ext. ROM
RAM 1KB

<Evaluation device>

Standard Products

Operating Package
Part number | power supply Functions
voltage * (V) QFP | LQFP | MQFP
MB89643 80P | 80P = |10 ports: 65
_ Timebase timer (WDT): 21-bit x 1ch.
MB89645 80P 80P - Timer/counter: 16-bit x 1ch.
PWM timer: 8-bit x 2ch.
*2210+6.0 PWC timer: 8-bit x 1ch.
MB89646 80P 80P ~ | AID converter: 8-bit x 8ch.
_ D/A converter: 8-bit x 2ch.
MB89647 80P | 80P - |SIO:8bitx2ch.
Clock prescaler: 15-bit
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
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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 | |I*C(Equivalent MBBQS?O . Mass. | l3okB | 3KB MB89577
toSMBus), series production
Bridge circuit,
Comparator, Equivalent device
UARTISIO, L OTPROM | —{ 60 KB |—{ 3kB [ MP89701 | ypgops7on
LCD controller series
(14seg. x 4com.) ,
A/D converter Evaluation target device
(10 bit x 12 ch) , ] Evalu_atlon | |48KB| | 3KB | MBB§_)570 | MB89PV570
D/A converter device (Ext.) series
(8 bit x 2 ch.),
8/16bit timer
(8 bitx2ch./16
bit x 1 ch.)
LI MSK modem out- MBBO68O| | Mass | leokg| | 2ks 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
] Evalugtlon | |60KB| | 2 KB MBSQGSO | MB89PV6S0
device (Ext.) series




8-bit Proprietary F 2MC-8L Family

MB89570 Series
Standard products

Standard Products

CQATEE%TASZ(?KAB * Maximum clock frequency:10 MHz (32.768 kHz)
RAM 3KB «  Minimum execution time:0.40 us
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.)
I2C(Equivalent toSMBus): 1ch.
SIO/UART: 1ch.
MB89IP579A 100P | 100P _ | AID converter: 10?bit x 12ch.
+2.7t0 +3.7 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 - - 100cC | 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 » Maximum clock frequency:
ROM 60KB
RAM 2KB 8 MHz (32.768 kHz)

¢ Minimum execution time:
MB89P689

OTPROM 60KB 0.5 ps to 8.0 pis (61 ps)
RAM 2KB « Operating temperature range:

MB89PV680 -40°C to +85°C
Ext. ROM
RAM 2KB

<Evaluation device>

Part number

Operating
power supply
voltage * (V)

Package
Functions

QFP | MQFP

MB89689

+2.2t0 +6.0

1/0O 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.

100P -

MB89P689

MB89PV680

+2.7 to +6.0

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.

100P -

(built-in noise reduction circuit)

Clock prescaler: 15-bit

Interrupts: 10 internal, 16 external

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

- 100C

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

Pin

Main

Internal UART Products

. Series name Type ROM RAM Part number
count functions
2 =
FIMC-BL | | 5o | |AD converter] |MBB9930AIBL | Mass | |qp1 [5108 MB899358
Family ( 2 series production
Internal UART/SIO
PWM timer . .
UART (8bit x 1ch.) Equivalent device
Products PPG timer MB89930A/B
(12bit x 1ch.) | OTPROM |— 16 KB |— 5128 |— o " — MB89P935B
Timer
counter with
tsd }eﬁ bit cap- Evaluation target device
| Evalu_atlon | |16KB | | 5128 L M8899_30A/B | MB39PV930A
device (Ext.) series
| 64 | [UART (ich), | | MBB98L0A Mass | |oake || 2kB MB89816A
PWM timer series production
(8-bit x 2ch.),
SIO Evaluation target device
(8-bit x 1ch.) OTPROM| [ ol [,yp | [ MBBIBIOA | [\ ooono oy
Evaluation series
device
(Continued) (Continued)
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8-bit Proprietary F 2MC-8L Family internal UART Products

F2MC-8L Family UART Products

MBB89930A/B Series
Standard products (built-in UART, compact type)

¢ Maximum clock frequency: 10 MHz
¢ Minimum execution time: 0.4 us

O'\ﬁgg'iﬂgfg’é * Operating temperature range:
MB89935B MB89PV930A -40°C to +85°C
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
MB89935B +2.21t0 +5.5 30P - A/D converter: 10bit x 8ch.
UART/SIO: 1ch.
PWM timer: 8-bit x 1ch.
PPG timer: 12bit x 1ch.
MB89P935B +3.010 455 30p _ T!mer counFer with 8{16 bit capture
Timebase timer: 21bit x 1ch.
Interrupts: 11 external
Low-power consumption (standby functions) modes: Sleep, stop
MB89PV930A +2.7t0 +5.5 - 48C

Packages: P - plastic

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 pis (61 ps)
MB8IP817A « 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 +2.2t0 +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-hit 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

23

F2MC-8LFamily



8-bit Proprietary F 2MC-8L Family

(Continued)

(Continued)

24

Internal UART Products

(Continued)
Me_aln Series Type ROM RAM Part number
functions name
{UART (1 ch), | |MBB9GSORL | Mass | | gugl 5108 MB89635
series production
A/D converter
(10-bitx 8 ch.),
SIO MB89635R
(8-bit x 1 ch.)
H 24 KB — 768 B MB89636R
L{ 32KB — 1KB MB89637
MB89637R
Equivalent device
H OTPROM — 32 KB — 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 us (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 - -
+2.2 10 46.0 1/0 ports: 53
MBB8IGIGR < 1ore. 64pP 64p 64p - - Timebase timer (WDT): 21-bit x 1ch.
MB89637 64P 64P 64P _ _ Tlmerlgounter: :_L6-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.
MB89W637 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 64pP 64P | 64P - —  |Interrupts: 10 internal, 4 external
Low-power consumption (standby functions)
pIEEICET/ 64pP 64p 64p modes: Sleep, watch, stop, sub
MB89T637R 64P 64P | 64P . _
MB89PV630 - - - 64C 64C

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

(Continued)

(Continued

26

Internal UART Products

(Continued)
Main functions Series Type ROM RAM Part number
name
Real time 1/0, MB89660/R Mass
| |UART, | series | |production 8KB — 2568 MB89663
SIO,
A/D converter
(8-bit x 8ch.), MB89663R
PWM timer
(8-bit x 1ch.)
16 KB — 512 B MB89665
MB89665R
Equivalent device
H OTPROM 16 KB - 512 B — M889§60/R — MB89P665
series
. EPROM/ — 16 KB — 512 B — M889§60/R — MB89W665
evaluation series
version
L OART, | MBB9S30AL | Mass L |igkgl IsizB MB89535A
SIO, series production
UART/SIO,
12C bus interface
(MB89537AC/ 32KB — 1KB MB89537A
538AC/P538/
PV530),
PWM timer MB89537AC
(8-bit x 2ch.),
timer/counter
(16-bit x 1ch), 48 KB — 2 KB MB89538A
PWC timer
(8-bit x 2ch.), L
PPG timer MB89538AC
(12-bitx 2ch.,
6-bit x 1ch., Equivalent device
AJD converter L OTPROM |—{ 48 KB || 2KB || MBB9330AL | yypaopsag
(10-bit x 8ch.) series
Evaluation target device
L Evaluf':mon 48 KB L | ok L MB89§30A | MB89PV530
device (Ext.) series

(Continued)




Internal UART Products

8-bit Proprietary F 2MC-8L Family

MB89660/660R Series

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

MB89663R MB89665 ﬁim éggg . Mfwfimum clock f.requency: 10 MHz
ROM 8KB ROM 16KB ¢ Minimum execution time: 0.4 us
RAM 2568 RAM 5128 « Operating temperature range:
MB89663 MB89W665 -40°C to +85°C
ROM 8KB EPROM 16KB

RAM 256B

MB89P665\ RAM 512B
OTPROM 16KB
RAM 512B

<Evaluation device>

Operating Package )
Part number | power supply Functions
voltage* (V) | SH-DIP| QFP
MB89663 64P 64P | 1/O ports: 52
pmeb/ase tltmeré bI?T)2 ZhO bit x 1ch. ) 16-bit x 1ch,
imer/counter: it x'2ch. (can operate as it x 1c
-_— +22t0+6.0 é{g Cé)rg)\/erttir h8 -bit x 8ch.
: 8-bit x 1ch.
MB89665 64P 64P Real time /O
I — 16-bit timer: Operating clock frequency (0.4,0.8, 1.6, or 3.2 ys),
MB89665R 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.
— | $27t0+46.0 Lnterrupts 11 mternatl 4 extterggl funct des: S| 100 hard
MBSOWEE5 64C _ st%wné)ower consumption (standby functions) modes: Sleep, stop, hardware

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

MB89530A Series

Standard products (telephones, mobileproducts, etc.)
* Maximum clock frequency : 12.5 MHz (32.768 kHz)
¢ Minimum execution time : 0.32 ps (61us)
« Operating temperature range : -40°C to +85°C

MB89537AC MB89P538
ROM 32KB ey OTPROM
RAM 1KB RAM 2KB 48KB
MB89535A MB89537A MB89538A MB89PV530
ROM 32KB ROM 32KB ROM 48KB Ext. ROM
RAM 512B RAM 1KB RAM 2KB RAM 2KB
<Evaluation device>
Operating Package
Part number | powersupply Functions
voltage (V) | SDIP| QFP LQFP MQFP
MB89535A 64P 64P - 1/0 ports: 53
Timebase timer (WDT): 21-bit x 1ch.
MB89537A 64P | 64P — | Timer/counter: 16bit x 1ch.
- 64P PWM timer: 8-hit x 2ch.
MB89537AC | +2.2t0+5.5 | 64P | 64P | (0.5mmpitch,| - |PWC timer:8-bitx ich. )
0.65 mm pitch) PPG timer: 12-bit x 2ch. , 6-bit x 1ch.
MB89538A 64P | 64P ' — | AID converter: 10-bit x 8ch.
12C bus interface (built into MB89537AC/538AC/P538/
_ | pvs30)
MBBOSIBAC 64P 64P SIO/UART x 1ch., SIO x 1ch., UART x 1ch
64P UART/Serial interface
MB89P538 64P | 64P (0.65mmpitchy| | Interrupts: 12 external
- | +27t0+55 : Low-power consumption (standby functions) modes:

MB89PV530 64C - - 64C Sleep, stop, watch, sub

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

Internal UART Products

(Continued) (Continued)
Pin Ma_m Series name Type ROM RAM Part number
count functions
UART, | [ MBBOSSOMH ) | Mass | faop| |gkp 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 - MB89537HC
(8-bit x 1ch.),
PPG timer
(12-bitx 2ch., - 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_at|on | |48KB| | 2 KB | M889530 | 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.) MB89673AR
H 16 KB — 512 B MB89675R
L{ MB89675AR
L1 32 KB —{ 1KB MB89677A
L{ MB89677AR
Equivalent device
| OTPROM | {32 kB | 1KB [{MBESSTURMARL | \iBgope77A
Evaluation target device
Evaluation 48 KB MB89670/R/A/AR
| device [ (Ext) — 1KB H series H MB89PV670A
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Internal UART Products

8-bit Proprietary F ?MC-8L Family

MB89530/530H Series

Standard products (telephones, mobileproducts, etc.)
« Maximum clock frequency: 12.5 MHz (32.768 kHz)
¢ Minimum execution time: 0.32 ps (61us)

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 MB
ROM 32KB RO 48KE MBI 30
RAM 1KB RAM 2KB R);\M KB
<Evaluation device>
Operating Package
Part number | power supply Functions
voltage (V) | SDIP | QFP LQFP MQFP
MB: 7 4P 4P - .
8953 12210436 |2 6 /O ports: 51 o
MB89537C 64P | 64P - pmeb/ase tlme.rl(glt\)/_DT).thl-bn x 1 ch.
MBSOSITH | . | 64P | 64P ~ PWM tmer: 8-bitx 2 che
MBB9S37HC - _ | 64| &P 05 riérl:p'tch - E\Iévg tt'imer:fz_bti)t'tx 12‘:2' 6-bit x 1 ch
. itch, imer: 12-bit x 2ch. , 6-bit x 1 ch.
MB89538 12210 +3.6 64P | 64P | 4oe mm pitch) ~ | A/D converter: 10-bit x 8 ch.
MB89538C 64P 64P - IZ%?E)éﬁ ér}}gagg%c/g V(glsj(l)lg into MB89537C/537HC/538C/
MB89538H 64P 64P - .
_MIBOYOSOT | 13510455 UART. 1ch.
MB89538HC 64P 64P - SIO: 1 ch.
64P UART/SIO: 1 ch.
MB89P538 64P | 64P ) - Interrupts: 10 internal, 12 external )
+2.710 +5.5 (0.65 mm pitch) Low-power consumption (standby functions) modes :
MB89PV530 64C - - 64C Sleep, stop, watch, sub

Packages:P - plastic, C - ceramic

MB89670/670R/670A/670AR Series

Standard products (multi function timer)

MB89673R
ROM 8KB

MB89673AR
ROM 8KB
RAM 384B

MB89675AR
ROM 16KB
RAM 512B

MB89675R
ROM 16KB
RAM 512B

¢ Maximum clock frequency: 10 MHz
* Minimum execution time:
0.4 ysto 6.4 us
« Operating temperature range:
-40°C to +85°C

MB89677AR
ROM 32KB
RAM 1KB

MBB89677A
ROM 32KB
RAM 1KB

MB89P677A MB89PV670A
RAM 3848 OTPROM 32KB Ext. ROM
MB89673 RAM 1KB RAM 1KB
ROM 8KB - .
RAM 384B <Evaluation device>
Operating Package
Part number | power supply Functions
voltage * (V) | QFP | LQFP| MQFP
MB89673 80P | 80P = 1/o ports: 69
MB89673R 80P 80P — | Timebase timer (WDT): 21-bit x 1ch.
BVl — | Timer/counter:16-bit x 2ch. (16-bit x 1ch. + 8-bit x 2ch.)
| MERHETENR. | 80P | 80P Buzzer output
MB89675R +2.2t0 +6.0 80P | 80P - |PWMtimer: 8-bit x 3ch. (MB89673/673R/675R)
W EreeEAD | _ 8-bit x 6¢ch. (MB89677A/PV670A/673AR/675AR/P677A)
_MBB9675AR | 8op 8op Up/down counter: 8-bit x 2ch. (16-bit x 1ch.)
MB89677A 80P 80P - | AID converter: 10-bit x 8ch.
Vv — — SIO: 8-hit x 1ch.
MB89677AR 80P 80P UART: 8-bit x 1ch. (switchable between two I/O ports)
MB89P677A 80P 80P — | Interrupts: 10 internal, 8 external
“MBB9PVGTOA | +2.710 +6.0 — - goc | Low-power consumption (standby functions) modes: Sleep, stop

*. A/ID = 3.5V to 6.0V

Packages:

P - plastic, C - ceramic
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8'b|t PrOpI’Ietary 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 | | 28 | L(?D controller/ | | M889940 | Mass_ 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  [] MBBOPVO40

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

(Continued)
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8'b|t PI‘OprIetaI’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 i :

RAM 5128 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 - I/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.

LEEE S 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 2MC-8L Family

Internal LCD Controller/Driver Products

(Continued)
Pin Main functions Series Type ROM RAM Part number
count name
Ll 64 |—{LCD controller/ MB8O180 | | Mass | | ,yp5 128 8B 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-hit x 1ch.)
H 16 KB 256 B MB89184
L| 8KB 256 B MB89185
Equivalent device
H OTPROM — 16 KB 256 B |— M889180 — MB89P185
series
Evaluation target device
| Evalu_atlon | | 32KB 5128 L M889180 || MB39PV180
device (Ext.) series
| | LQD controller/ MBSQQSO B Mas; 4 KB 128 B MB89951
driver series production
(42seg. x 4com.),
PWM timer,
PWC timer, 8 KB 256 B MB89953
UART,
SIO (8-bit x 1ch.) MB89953A
Equivalent device
H OTPROM — 16 KB 512 B | M889950 — MB89P955
series
Evaluation target device
] Evalugtlon 32 KB 1KB L MBSQQSO || MB89PV950
device (Ext.) series

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

MB89185

MB89184 ROM 16KB
MB89183 ROM 12KB RAM 256B
RAM 256B

MB89182
ROM 6KB
RAM 256B

ROM 8KB
RAM 256B

« Maximum clock frequency:
MB89P185 4.2 MHz (32.768 kHZ)
OTPROM 16KB | « Minimum execution time:
RAM 2568 0.95 ps to 15.3 ps (61 ps)
» Operating temperature range:

MB89181
ROM 4KB
RAM 128B

MB89PV180
Ext. ROM -40°C to +85°C

RAM 512B

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) LQFP | QFP | MQFP

MB89181 64P 64P - I/O ports: 43
JE—— 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-bit

Remote control carrier generator
Buzzer output
MB89P185 64pP 64pP - Interrupts: 4 internal, 12 external
— ] *27t0+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 - I/O ports: 33

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

PWM timer: 8-bit x 1ch.

PWC timer: 8-bit x 1ch.

LCD controller/driver:168 elements, 2 to 4 common, 20 to 42
MBB89953A 64P - segments, 4 bias power terminal,

21 x 8-bit LCD display RAM

MB89953 +2.2t0 +6.0 64P -

SIO: 8-bit x 1ch.
MB89P955 64pP ~ | 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

33

F2MC-8LFamily
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(Continued) (Continued)

Main functions Series Type ROM RAM Part number
name

LCD controller/ - MB89980 | Mass | skB L 2568 MB89983

driver(l4seg. x series production

4com.),
A/D converter Equivalent device

(8-bit x 4ch.), OTPROM |—| 16 KB || 5128 || MB89980| | \imaopogs
Buzzer OUtpUt, series

Timer/counter
(8-bitx 2ch.) Evaluation target device

(16-bitx 1ch.), Evaluation 32 KB MB89980
PWM timer, | device | | (Ext) | | 5128 | series || MB89PV980

(8-bitx 2ch.),
Remote con-
troled carrier gen-
erator

(Continued)

34
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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 us
« 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 +2.210 +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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Internal LCD Controller/Driver Products

(Continued)
Pin Main functions Series Type ROM RAM Part number
count name
| 80 |-|LCD controllery || MBBIISOA| | Mass | |, yq 128 B MB89151
- series production
driver(36seg x
4com),
timer/counter L{ MB89151A
(8-bit x 2ch.),
SI0(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
L MB89154A
16 KB 256 B MB89155
MB89155A
Equivalent device
H OTPROM 16 KB 256 B — M889150 — MB89P155
series
Evaluation target device
| Evalugnon | | 32KB| | 5128 || MBSQlSO || MB39PV150
device (Ext.) series

(Continued)
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MB89150/150A Series

Standard products (built-in LCD controller/driver)

MB89152/A
ROM 6KB
RAM 256B

MB89151/A
ROM 4KB
RAM 128B

MB89153/A
ROM 8KB
RAM 256B

Internal LCD Controller/Driver Products

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

MB89155/A
ROM 16KB

RAM 256B

MB89P155 .
OTPROM 16KB
RAM 256B

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

MB89PV150
Ext. ROM

RAM 512B
<Evaluation device>

Operating power Package
Part number supply voltage Functions
V) LQFP QFP | MQFP
MB89151 80P 80P -
MB89151A 80P 80P - 1/0 ports: 43
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
MBB89152A 80P 80P - LCD controller/driver:
144 elements, 2 to 4 common,
MB89153 2210460 80P 80P - 20 to 36 segments,
: ) _ 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
+2.7 to +6.0
MB89PV150 - - 80C

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

(Continued)

38

Internal LCD Controller/Driver Products

(Continued)
Main functions Series Type ROM RAM Part number
name
| [UART (1ch), 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
(8-bit x 1ch.) | oTPROM || 16 kB || 256 B || MB89820 | | \1pgopgos
series
Evaluation target device
|| Evalugnon | |32KB 1KkB L MBSQSZO | MB89PVS20
device (Ext.) series
|| LQD controller/ | | MBSQ;LGO/A - Mass_ L | akB 128 B MB89161
driver(24seg. x series production
4com.),
A/D converter
(8-bit x 8ch.), L{ MB89161A
PWM timer
(8-bit x 2ch.) || 8KkB | 256 B MB89163
L1 MB89163A
{16 KB 512 B MB89165
MB89165A
Equivalent device
H OTPROM — 16 KB 512 B |— M889160 — MB89P165
series
Equivalent device
H EPROM +— 16 KB 512 B — M889160 — MB89W165
series
Evaluation target device
L] Evalufamon | |32KB| | 5128 M889160 | MB89PV160
device (Ext.) series
(Continued)
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MB89820 Series
Standard products (LCD controller/driver, built-in UART)

MB89821
ROM 4KB
RAM 128B

MB89823
ROM 8KB
RAM 256B

MB89P825
OTPROM 16KB

RAM 256B

¢ 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>

Internal LCD Controller/Driver Products

Operating Package
Part number power supply Functions
voltage (V) LQFP | MQFP
MB89821 80P I/0 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.
+2.710 +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

« 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

MBO891863/A RAM 512B
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)
I — Timebase timer (WDT): 21-bit x 1ch.
_ Timer/counter: 8-bit x 2ch.(can operate as 16-bit x 1ch. event)
e 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 =3.5V t0 6.0V
Packages: P - plastic, C - ceramic
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(Continued)

(Continued)

40

Internal LCD Controller/Driver Products

(Continued)

(Continued)
Main functions Series 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,
I2C bus interface, | MB8IS67A
PWM timer
(8-bit x 2ch.), L MB89567AC
timer/counter
(8-bit x 2ch.),
PWC timer
(8-bit x 1ch), H MB89567C
PPG timer
(6-bit x1ch.,
12-bit x 1ch.), MB89567H
LCD controller/
driver
(24seg. x4 com.) | MBBISETHC
Equivalent device
H OTPROM 48 KB 1 KB |— MB89567 —{ MB89P568
Evaluation target device
L] Evalugtlon . 56 KB L | 1kB | MBSS_)SGO || MBS9PV560
device (Ext.) series




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

MB89560/560A/560H Series

Standard products (personal computer, microwave ovens, etc.)

B39567H/HC « Maximum clock frequency: 12.5 MHz (32.768kHz)

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 RAM 1KB
ROM 32KB OTPROM 48KE - -
RAM 1KB RAM 1KB <Evaluation device>
MB89567
ROM 32KB
RAM 1KB
Package
Operating
Part number | power supply (I(;SFP ((I)‘SSFP Functions
.5 mm, .65 mm,
voltage (V) | QFP| 2ot | tax 14| MQFP
mm) mm)
I/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 80P 80P 80P _ 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-hit x 1 ch.

UART/SIO: 1 ch.

LCD controller/driver:96 elements, 2 to 4 common,

MB89567H 80P 80P 80P - 8 to 24 segments,
—— +35t0+5.5 12 x 8-bit LCD display RAM, static, duty
MB89567HC 80P 80P 80P - Booster circuit
(Selected as an option)
MB8OP568 8P| 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)
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2MC-8L Family

Internal LCD Controller/Driver Products

(Continued)
Main functions Series Type ROM RAM Part number
name
OP amp., MB89870 Mass
I"|LCD controller/ series [ [ |production| | 16KB 5128 MBB9875
driver (24seg. x
4com.), Equivalent device
A/D converter L{ otPrROM || 16 KB || 5128 || MBB98701_| \iBgopers
(10-bit x 8ch.) series
Evaluation target device
L] Evalu_atlon | |32KB| | 1KB MBSS_JS?O || MBB9PVE70
device (Ext.) series
LCD controller/ MB89920 | | Mass 8KB || 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\lltleg;gg;%ce
A/D converter H OTPROM 48 KB 1KB |— . — MB89P928
. series
(8-bit x 8ch.),
PUV\A/\I\F;ITti’mer Evaluation target device
(8-bit x 2ch.), L|Evaluation] [48KB| |, g | |MBBI920| |\ paqgnyg00
device (Ext.) series

SIO(8-hit 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 ps to 6.4 us (61 ps)

TPROM 16K
RAM 512B

Ext. ROM
RAM 1KB

(MBSQPS?S) (MngpV87o) + Operating temperature range:-40°C to +85°C
O B

<Evaluation device>

Operating Package
Part number power supply Functions
voltage * (V) LQFP QFP | MQFP
1/0 ports: 45
_ Timebase timer (WDT): 21-bit x 1ch.
Wi +2.210+6.0 80P | 80P Timer/counter: 8-bit x 2ch. (16-bit x 1ch.)
PWM timer: 8-bit x 1ch.
A/D converter: 10-bit x 8ch.
LCD controller/driver:96 elements, 2 to 4 common,
_ 16 to 24 segments,
b BRI RS 8op 8op 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
IR 80c Interrupts: 6 internal, 8 external

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

* A/D =3.5Vto 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 pys

» 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.
el 8op - Low-voltage detection reset
+2.7t0 +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 = 3.5V to 6.0V
Packages: P - plastic C - ceramic
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(Continued)

44

Internal LCD Controller/Driver Products

Pin Main functions Series Type ROM RAM Part number
count name
UART, MB89800 Mass
100 = 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 | | \img9pgos
driver(70 seg. x 4 series
com.)
Evaluation target device
| Evalu_atlon 2KB L MB89800 | MB89PVS00
device series
LI A/D converter MBSgSigAR L m'\gizzon | 8kB | 256 B MB89653AR
(8-bit x 8ch.), P
LCD controller/
driver(32seg. x H 16 KB 512B MB89655AR
4com.),
PWM timer
(8-bit x 2ch.), H 24 KB 768 B MB89656AR
SIO (8-bit x 1ch.)
L{ 32 KB 1 KB MB89657AR
Equivalent device
H OTPROM — 32 KB 1KB H MBB%.SOAR — MB89P657A
series
Evaluation target device
L Evalugtlon L 32 KB 1kB U M889§50AR || MB89PVE50A
device (Ext.) series

(Continued)
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MB89800 Series

Standard products (LCD controller/driver)
¢ Maximum clock frequency: 10 MHz

e Minimum execution time: 0.4 pus/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 - | VO ports: 32
+2.210 +6.0 'PI'iVmV'(\e/Ibgse tim8erb(WDlT)r:] 21-bit x 1ch.
timer: 8-bit x 1ch.
MB: 100P 100P -
89805 00 00 PWC timer: 8-bit x 1ch.
UART: 1ch.
MB89P808 100pP 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)
MB89657AR

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

MBB89656AR
ROM 24KB
RAM 768B

MB89655AR
ROM 16KB
RAM 512B

MB89P657A
OTPROM 32 KB BSIPV650A

MB89653AR
ROM 8KB
RAM 256B

RAM 1KB Ext. ROM
RAM 1KB
<Evaluation device>

Operating Package
Part number power supply Functions
voltage * (V) QFP | MQFP
_ 1/0O ports: 64
MR 100P Timebase timer (WDT): 21-bit x 1ch.

Timer/counter: 8-bit x 4ch. (16-bit x 2ch.)
PWM timer : 8-bit x 2ch. (4 outputs)

MB89655AR 100P - >
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
- | +27t0+6.0 Buzzer output
Interrupts: 8 internal, 16 external
MB89PVES0A B 100C 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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(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-bit 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

2KB

MB89557A

m

quivalent device

MB89558A

OTPROM

48 KB

2KB H

MB89557A
MB89558A

— MB89P558A

Evaluation target device

Evaluation
device

32 KB

1 (Ext)

— 2KB

MB89550A
series

MB89PV550A




8-bit Proprietary F ?MC-8L Family

MBB89550A Series

Standard products (compact camera, etc.)

« Maximum clock frequency: 12.5 MHz (32.768kHz)

Internal LCD Controller/Driver Products

MB89558A MB89P558A
RRCI’A'\%BKKBB OTgia"gégKB «  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
7O ports: 66
Timebase timer (WDT): 21-bit x 1ch.
MB89557A 100P | 100P = | Timer/counter:8-hitx4ch.(16-bit x 2ch.),16-bitx1ch.
" PWM timer: 8-bit x 2ch.
*2.210 +3'6*2 PWC timer: 8-bit x 1ch.
+2.210 +5.5 PPG timer: 6-bit x 1ch.
- AJD converter: 10-bit x 8ch.
halZiEtela 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.
MBS89PV550A _ _ 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 MBSQQlO B 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 || MB8I910 L | \iagopors
series
Evaluation target device
] Evalugtlon | 32 KB 1KB | MBSQQlO || MB89PV910
device (Ext.) series
Ll 64 | vacuum fluores- || MB89140 | | Mass | | gyg 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-bitx 2ch., can
operate as 16- Equivalent device
bit), MB89140
SIO(8-hit x 1ch.) H OTPROM |— 32 KB 1KB — series [ MB89P147
Evaluation target device
] Evalugtlon | 32 KB 1KB M88914O || 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)

« Maximum clock frequency:

MB89P915
MB89915 OTPROM 16KB 8 MHz (32.768 kHz)
ROM 16KB RAM 5128 «  Minimum execution time:
RAM 512B 0.5 pus to 8.0 us (61 ps)
MB89913 MES?E\(;%LO « Operating temperature range:
ROM 8KB ~ -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)

MB89145
ROM 16KB
RAM 512B

MB89144A
ROM 12KB
RAM 256B

MB89143A
ROM 8KB
RAM 256B

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>

Functions

- I/O ports: 55
High withstand voltage ports: 25

- 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)
MPG timer: 12-bit x 1ch.(MB89143 except)

A/D converter: 10-bit x 12ch.(MB89143: 8-bit x 8ch.)
B SIO: 8-bit x 1ch.

Clock prescaler: 15-bit
- Buzzer output
Interrupts: 10 internal, 2 external

Operating Package
Part number | power supply

voltage(V) SDIP | QFP | MDIP | MQFP
MB89143A 64P | 64P -

—— +4.0to +6.0
MB89144A 64P | 64P -
MB89145 64P 64P - -
MB89146 64P | 64P -
+2.7t0 +6.0 *

MB89P147 64P | 64P -
MB89PV140 - - 64C 64C

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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Pin Mqln Series Type ROM RAM Part number
count functions name
2| - -
FMC_SL | 48 DTMF genera- | | M889_170/A | Mass_ 8KB | 3848 MB89173
Family tor, series production
Internal timer/counter
DTMF (8-bit x 2ch.),
Generator 10 12 KB — 512 B MB89174A
Products (8-bit x 1ch.)
Equivalent device
H OTPROM 8 KB |— 384 B |— MB89173 —{ MB89P173
16 KB —{ 512 B |— MB89174 |— MB89P175A
Evaluation target device
] Evalugtlon | 32KB | | 1KB | M889'170/A || MB89PV170A
device (Ext.) series
L| 100 || PTMF genera- MB89890 | | Mass 48 KB | —{1.5KB MB89898
tor, series production
A/D converter
(8-bit x &ch.), 60KB || 2KB MB89899
SIO,
PWM timer,
software
modem Equivalent device
— OTPRQM 60 KB — 2KB — M889890 — MB89P899
Evaluation series
device
Evaluation target device
] Evalugtlon | 60 KB L | ok L MBBQBQO | MB89PV890
device (Ext.) series
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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

'\4%%9%27?@ VERTTIET 7.16 MHz (32.768 kHz):MB89170A series
’\43398%(73 RAM 512B OTPROM 16KB]  * Minimum execution time: 0.6 pis to 17.6 ps (61 ps)
RAM 384B RAM 512B  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
_ +2.2t0 +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: 8-bit 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)

MB89899
ROM 60KB
RAM 2KB

« Maximum clock frequency:
8 MHz (32.768 kHz)

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

MB89898
ROM 48KB

RAM 1.5KB MB89P899 « Operating temperature range:
OTPROM 60KB -20°C to +85°C
RAM 2KB
MB89PV890
Ext. ROM
RAM 2KB

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage *(V) QFP | MQFP

1/0O ports: 85
MB89898 100pP ~ | Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 2ch. (can also operate as 16-bit x 1ch.)
+2.2 to +6. ; :
to +6.0 PWM timer: 8-bit x 1ch.
MB89899 100P - 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
MB89P899 1o0P B MSK software modem timer: 1ch. (built-in noise reduction circuit)
Clock prescaler: 15-hit
*2.710+6.0 Buzzer output (7 tones)
MB89PV890 - 100C | Interrupts: 9 internal, 16 external (4 x edge interrupts, 12 x level interrupts)
Low-power consumption (standby functions) modes:Sleep,watch,stop

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

Pin Me}m Series Type ROM RAM Part number
count functions name
2 - -
F MC_ 8L | | 64 | |Inverter motor- | | MB89$50/R | Mass_ . l16kB L5128 MB89S55
Family control, series production
Inverter A/D converter
Motor (10-bit x 8ch.),
Control PWM timer, MBBIBSSA
Products UART,
SIO MB89855R
60KB | | 512B MB89T855
(Ext.)
L{ 32 KB —{ 1KB MB89857
Equivalent device
H OTPRC.)M — 32KB — 1KB H M889$5O/R — MB89P857
Evaluation series
device
Evaluation target device
|| EPROM/ | | 32KB | | 1KB L M889§50/R || MBsowss7
Evaluation (Ext.) series
device
Ll go | Ivertercon- | | 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 OTPRC.)M I 32KB |— 1KB [— M889860 — MB89P867
Evaluation series
device
Evaluation target device
L EPRO.M I 32KB |— 1KB [ MBS.%GO — MB89W867
Evaluation series
device
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Inverter Motor Control Products

F2MC-8L Family Inverter Motor Control Products

MB89850/850R 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 - _IT_’WM tlm?r 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 64pP buffer) (0.4ps min resolution), real time waveform output pins x 7 ch.
Deadtime timer:
MB89T855 +2.7 to +5.5 *? 64P - 4-bit load timers x 3ch. (non-overlap 3-phase waveform output for timer
unlttou ut), w;clucfes a{unctlon to disable output on detection of over-cur-
_ rent (edge or level input)
MB89857 +2.7t0 +6.0 ** 64P AD converter 10-bit x 8
SIO: 8-bit x 1ch.
MB89P857 64P 64P | UART: 8-hit x 1 ch.
—————— +2.7t0+5.5%* Interrupts: 9 internal, 4 external
MB89W857 64C 64C | Low-power consumption (standby functions) modes: Sleep, stop

*1:AID=35Vto6.0V
*2:AID=35Vto55V
Package: P - plastic, C - ceramic

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

MB89865
ROM 16KB
RAM 512B

MB89867

* Maximum clock frequency: 10 MHz
ROM 32KB

e Minimum execution time: 0.4 s

RAM 1KB
« Operating temperature range:
MB8IW867 -40°C 10 +85°C
MB89P867 | EPROM 32KB
OTPROM 32KkB\ RAM 1KB

RAM 1KB
<Evaluation device>

Operating power | Package
Part number | supply voltage Functions
V) QFP
1/0 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\;i]tshxb%fﬁr), (0.4ps 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 *2 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=35Vto6.0V
*2:AID=35Vto55V
Package: P - plastic, C - ceramic
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Internal USB Products

Pin Ma_un Series name Type ROM RAM Part number
count functions
F2MC-8L || L USB function, MB89580B/BW | Mass L
Famiy 64 | UART/SIO, series production 8 KB 512B MB89583B
Parallel port,
Internal PWM timer
USB
Products L| MB89583BW
16 KB 1KB MB89585B
]‘ L| MB89585BW
18 KB MB89589B
Equivalent device
L OTPRQM —{ 16 KB 1KB MBSQ.SBOB — MB89P585B
Evaluation series
device
MBS%.BOB — MB89P585BW
W series
18 KB — MB89589B |— MB89P589B
USB function, MB89590D Mass
"USB hub, series production 8KB — 5128 MB89593D
UART/SIO,
PWM timer
16 KB}+—{ 1 KB MB89595D
Equivalent device
OTPRQM 16 KB— 1 KB |— M889.590D — MB89P595D
Evaluation series
device
(Continued)
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F2MC-8L Family Internal USB Products
MB89580B/580BW Series

Standard products (Internal USB function)
* Maximum clock frequency: 12 MHz

Minimum execution time: 0.33 ps

MB89589B .
OTPROM 16KB . ; - A0° °
RAM 18KB Operating temperature range:-40°C to +85°C

MB89585B/BW

MB89583B/BW
ROM 8KB
RAM 512B

ROM 16KB
RAM 1KB

MB89P585B/B MB89P589B
OTPROM 16KB OTPROM 16KB
RAM 1KB RAM 18KB

<Evaluation device>

) Package
Operating
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
MBBI5E5BW 6ap UART/SIO : 1ch.
+3.010 45.5 Parallel port _ _ _
MB89589B B 64P State of terminal RPVP(D+) and RPVM(D-) until starting USB
connection :
_ High-Z : MB89593B/595B/P595B
s 64pP Low-level output : : MB89593BW/595BW/P595BW
MB89P585BW 64P _ Interrupts : 8 eXternal. .
Low-power consumption (standby functions) modes : Sleep, stop
MB89P589B - 64P

Package : P - plastic

MB89590D Series
Standard products (Internal USB function, USB hub)

e Maximum clock frequency: 12 MHz

MB89595D Vi on time. 0,33
ROM 16KB * Minimum execution time: 0.33 s
RAM 1KB O'\ATEggoliAS?SEB » Operating temperature range:-40°C to +85°C
MB89593D RAM 1KB
RR,(B,\',YI 581K2% <Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) LQFP
I/O ports: 45
MB89593D 64pP Timebase timer : 21-bit x 1ch.
PWM timer:8-bit x 2ch. (also used as PPG timer x 1ch.)
USB function
USB hub
MB89595D +3.0to +5.5 64P UART/SIO: 1ch.
State of terminal RPVP(D+) and RPVM(D-) until starting USB connection :
High-Z : MB89593B/595B/P595B
Low-level output : : MB89593BW/595BW/P595BW
MB89P595D 64P Interrupts: 8 external
Low-power consumption (standby functions) modes: Sleep, stop

Package : P - plastic
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Internal USB Products

clock output

(Continued)
Main .
. Series name Type ROM RAM Part number

functions
USB function, MB89051 Mass .
USB hub, series production || 32KB 2KB MB89051
UART/SIO
(A ch.), ]
external inter- FLASH Equivalent
rupts (7 ch.) ROM device
PWM timer .
12C bus inter- FLASH 32 KB 2 KB — MB89051 MB89F051
face (1 ch.)

*: Under development




8-bit Proprietary F ?MC-8L Family  interal USB Products

MB89051 Series

Standard products (Internal USB function, USB hub)

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

—_— —— = _—— = = TN
[ MBBIOSL \/ o 0l s ) +  Operating temperature range:-40°C to +85°C
\_RAM2KB _ RAM2KB )
- -~ <Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) LQFP
1/0O ports: 41
USB function (endpoint : 4)
©MB89051 64pP USB hub (down port : 5, one is only for internal functions.
Timebase timer : 21-bit x 1 ch.
PWM timer : 8-bit x 2 ch.
*3.010+5.5 UART/SIO : 1 ch.
Interrupts: 7 external
©MB89F051 64P 12C bus interface (1 ch.)
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) Windows98/Me/NT 4.0/2000 version

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 (Windows98/Me/NT 4.0/2000 version)
SorFTuNE V3 Workbench (manager + debugger)
SofFTuNE V3 C checker
SoFTUNE V3 C analyzer

(2) Efficient system development tools
» Provides realtime debugging using real target board
Evaluation tool + SorFTuNE 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
 Clibrary: Conforms to ANSI standard
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SOFTUNE V3
1. The SOFTUNE Integrated Development Environment

Combines and integrates tools
Function/Int tion Level / SOFTUNE V3
unction/integration Leve Windows98/Me/NT/2000
SoFTuNE V1 Sortune Workbench
Windows3.1version SorTune C compiler
SorTuNE assembler
Development — C checker SorTune linker
manager C analyzer SorTune REALOS
debugger . SorTtune 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 zpﬁwa'.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.
SOFTUNE V3 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
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(3) Structure of S OFTUNE V3

» SorTuneE V3 Workbench (Development Manager/Debugger)

SOFTUNE V5 SOFTUNE V5 SOFTUNE V5

'antgoté?ge cooperation REALOS

e C Compiler

« Kernel
» Configurator

* C Checker

» Assembler « C Analyzer

* Linkage Kit

(4) Environment with S oFTUNE 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.

Make/build Register window

Source window

Safluns WoikbBench - samgls @ Oebuig

e EM e Ewpsl
B s [ O O

K ewmpds ok B demals
=1 2FTTE i

| | =l
-1

rararaFeErvre

]
Fios bney .

|
;l'l'-ll'\-l-'\'l daroey J
| =i

peram e (s e P

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

Project - -

SBEEEEE

ffffffffff
( Editor ) C 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 Memory
ICE Instruction
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

@ect wi;1d0\;v)

- -ll: i W o E(Registerwindow)
T femim = = -]

A wl el

—

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 1/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)SorTuNe 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, F2MC-
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 F°MC-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 F2MC-
16 family.
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Indicated messages output « Coding error indicated and advice displayed

» Advice of porting to Fujitsu C compilers displayed

§ S e v i) v —e
AL | s [

e s a

S mE T b e

e i
= e e

1 ey | —

] .

i = m S =T ey | mi

B R ey
e Em e e e

P — TP . Mmoo —
LR e el -.' = 2
S5 i S S el

ay
it dtal

=

(1 i 1
|
4

64



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, F?MC-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, F2MC-16 family and FMC-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
fccB896s) for Fujitsu microcontrollers (FR family, F2MC-16 family and FAMC-8L family).
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«Displaying graphic flow

 Displaying logic flow (focus), argument and
global data

« Displaying logic flow, statistical and cross-reference data
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largest stack configuration (orange numbers)
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SorTuNe V3 Support Software Product List (F  2MC-8L Family)

Software Part number * * Remarks
£ SorTuNE V3 workbench
= SoFTUNE V3 C compiler
g SorTUNE V3 Professional Pack SP36032008-P01 SofFTUNE V3 assembler pack
= SorTuNE V3 analyser
& SorTuNe V3 checker
@ | Sortune V3 workbench SP3603W008-PO1 Integrated Manager,Simulator debugger and
g Emulator debugger functions
=)
DE_ SorTuNE V3 C compiler SP3603C008-P0O1 ANSI standard conforming
§ SofFTuNE V3 assembler pack SP3603K008-P01 Assembler, linker, librarian,Object format converter
©
% SofFTuNE V3 analyzer SP3691X008-P01 For the FR, FAMC-16, and F2MC-8L
= SorTuNE V3 C checker SP3691Y008-P0O1 For the FR, FAMC-16, and F?MC-8L

Compatible emulator hardware (ICE)

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

Operating machine

FMV and similar
IBM compatibles

Personal computers *?

Windows98
. WindowsMe
CRaEE O WindowsNT4.0 -
Windows2000
Media CD-ROM *3 -

*1: The product code suffix (Pxx) indicates the number of licenses.
*2: Pentium or higher CPU recommended. 48 to 64MB or more memory recommended. 70MB of a disk capacity is required.
*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

Power supply voltage : AC100V or AC200 V

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

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 straight (max 115 Kbps) , LAN (10BASE-T)

System configuration

; i K
i i i
— = =Q : R o l
LAN cable (10BASE-T) 1 i i
1 L J —_—— 1
1 i i
ST ST ST S 1 1
L — (= =] ‘: : e i E Emulator/ i
i MB2124-05 b i 1 debbugger |
\ [ , ' software )
S 4 N e e e —_ A —_—
RS-232C cable(straight) Personal computer SorTuNe workbench
For piggyback evaluation
:' Vo IE
' ' R
: Do e—(E i i H : Connection to
1 il MB2144-20x FIRN ' . t
1 ! B R A e e user's system
! AC cable i 9 Piggyback evaluation Piggyback
i i) prove cable evaluation
H V! T For OTP device
] vy | e | s y SmTTTTTTImms
i ) Vi ;
: -+ o .
i T
| L= = |
i
i __ IIF cable E | Emulation pod MB2144-210A | E OTP evaluation 1
! Main unit ABIC i or i device i
i P !\ MB2144-2xx |
Mmoo MB2MB 4 \MB2144-508 y \  MB2144-220 / N\ _TTTIYT /
Main unit Emulatuon pod One-time evaluation Probe header
probe cable
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Name Part number Remarks
. . Power supply voltage : 100 V or 200 V.
Main unit MB2141B Host I/F : RS-232C(115 Kbps) ) , LAN (LOBASE-T)
. Dimensions :158mm(with) x 126mm(depth) x 38mm(height),
*6 -
Elslanehipes MB2144-508 Weight : 0.5kg, Includes target (MB89T625)
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 evaluation
probe cable

MB2144-210A
or
MB2144-220

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

One-time evaluation
probe header

MB2144-211-01A *!

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

MB2144-212-01A *3

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

MB2144-214-01A *?

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

MB2144-215-01 *?

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)

RS-232C cable
(straight)

MB2124-05

Straight modem cable, DSUB25 - DSUB9P, for FMV or IBM-PC

*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 : TQSOCKET080RAG: made by Tokyo Eletech Ltd.)

*2 : 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.

*7 : Includes one NQ-pack for LQFP-64 (model : NQPACKO064SB : made by Tokyo Eletech Ltd.)
Includes one HQ-pack for LQFP-64 (model : HQPACK064SB140 : 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).
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*8 : Includes a pair of Q-pack and Q-socket for QFP-48 (model: TQPACK048SA, TQSOCKETO048SAW: 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:
*11 *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. Los Angeles Office TEL(714)220-1878
OESS Co. San Jose Office TEL(408)441-1855

*Europe Germany: OESS GmbH TEL(06106)75013

«Asia Hong Kong: Daimaru Kogyo, Ltd. Hong Kong Office TEL(852)8939457/8939108
Singapore: Daimaru Kogyo, Ltd. Singapore Office TEL(65)2251636

*3
*USA: Yamaichi Electronics Inc. TEL(408)4520797
*Europe Denmark : EImatok A.S. TEL(65)351446
England : Radiatron Components Ltd. TEL(01)8911221
AB Connector Ltd. TEL(0604)712000
Finland : Dualtek Oy TEL(80)8019911
France: Manudax-France TEL(1)4342-2050
Germany: Macrotron AG TEL(089)4208148
Glyn GmbH TEL(49)61278077
Connector Service GmbH TEL(089)429277
Italy : Eurosab International s.r.| TEL(02)93169781
Spain : S.A Generalde Imporciones Electronicas TEL(1)416-92-61
Sweden : Bexab Electronics TEL(08)7680560
Switzerland : Slcovend AG TEL(01)8303161
*Asia Singapore : Yamco Electronics Pte Ltd. TEL(336)6522
Korea : Asia Yamaichi Electronics, Inc. TEL(02)482-7263
Taiwan : Sing Way Co. TEL(02)718-5971
Joung Lai Trading Co. Ltd. TEL(02)754-1022

*Select the probe cable to match the microcontroller being evaluated.

«Use this evaluation tool by connecting to the user system or to the evaluation device on the user system.

*When using a piggyback/evaluation (PV) device, obtain the piggyback/evaluation (PV) device separately.

*A one-time evaluation or EPROM evaluation type evaluation device is mounted in the one-time evaluation or EPROM evaluation
probe cable.
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Emulator series MB2140 series emulator
Main unit Main unit : MB2141B
Pod MB2144-508 MB2144-505
Target microcontroller F2MC-8L F2MC-8L
. . Old Yes Yes
Evaluation device
New Yes No
Operating power supply voltage of micro- 271055V 271055V

controller *

Operating frequency of microcontroller *

Internal : 32 kHz to 20 MHz
External : 8 kHz to 5 MHz

Internal : 32 kHz to 16 MHz
External : 8 kHz to 4 MHz

Debugaer / OS SorTunE V3 Workbench SorTunE V3 Workbench
99 Windows98/Me/NT4.0/2000 Windows98/Me/NT4.0/2000
Simple target Attachment (MB89T625) No

Memory area

- User's memory area
- Emulation memory area
- Undefined area

User's memory area

- Max 20 area
- Unrestricted of area size
- READ, WRITE : an access attribute setup is possible.

Size

64 Kbyte

Emulation area Mapping unit

1 byte unit, 20area

Access attribute

READ, WRITE, GUARD, NOGUARD

Mirror area : It is used at on-the-fly.

Itis 5 area in all about copy area of user's memory area and emulation memory area.

Execution control

- Continuous execution- The automatic change by sauce display

- Step execution- 1 step execution of a sub routine and a function

- Machine language command unit- Permission/prohibition of interrupt

- C language sauce line unit- Permission/prohibition of a watch dog reset function

Break

- Instruction execution break : 64 K point
- Data access break : 64 K point

- Sequential end break

- Garded access break

- Trace buffer full break

- Performance buffer full break

- Forced break

Trace capacity

- Single trace : 32 K cycles

(ON/OFF of trace by the event trigger and the sequencer is possible.)
- Multi trace : 2 K blocks

(1 block is 8 cycles before and after an event trigger.)

Trace data

- Address
- Data
- Status
Access status : READ, WRITE, CODE
Inside status of a device : reset, a hold, and data are effective/invalid.
- External probe data
- The execution level of a sequencer

Display form oftrace data

- Machine cycle - Instruction mnemonic - Sauce line

The number of points

8

Event trigger con- | Trigger conditions

- The AND conditions of address, data, external probe and status.
- All conditions can be specified of don’t care per 1 bit.

dition setup .
Sequential level

8

Trigger path

Max 16M time

(Continued)
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(Continued)
Emulator series MB2140 series emulator
Main unit Main unit : MB2141B
Pod MB2144-508 MB2144-505
Target microcontroller F2MC-8L F2MC-8L

On-the-fly function (Command execution

at the MCU operation) ves

- Performance measurement function : 4 domains

- Measurement domain : event trigger condition setting domain

Execution time measurement - Measurement of the minimum, the maximum, and average time is possible.
- It is 1ys unit (initial value) is a maximum of 70 minutes.

- Itis 100 ns unit and is a maximum of 7 minutes.

Co coverage (Rate measurement of The range of a debugging domain setup : A maximum of 32 domain
program execution complete coverage) An access attribute (R/W) setup is possible.

External probe sampling 8 signals

Host computer Personal computer

- RS-232C (115 Kbps)

Host interface - LAN (10BASE-T)

Dimensions, weight Main unit W210 x D297 x H78 mm, 2.9 kg

(A projection part and a

cable part remove.) Pod W160 x D128 x H40 mm, 0.5 kg

Power supply for emulator : MB2141B AC 100-120 V and AC 200-220 V are switched automatically.

*: The range (Max. and Min.) of Microcontroller operating voltage and operating fregency depend on each Microcontroller.
See the document including Data Sheet and check the range of Microcontroller operating voltage and operating fregency.
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F2MC-8L Family Adaptors

(1)Programming Adaptors for F

Support Tools

2MC-8L One-Time PROM Microcontrollers and EPROM Microcontrollers

OTPROM Package (lead pitch, body size) Package code Adaptor socket

MBBOP131PFM FPT-48P-M13(new)
- - W
- - - - *1

MB89P133APEM QFP-48 (0.80 mm, [110x10 mm) FPT-48P-M04 ROM-48QF2-28DP-8L
MB89P135APFM
MB89P147-V1P-SH .
MB8OP147-V2P-SH SH-DIP-64  (1.778 mm, [158x17 mm) DIP-64P-M01 ROM-64SD-28DP-8L4 *!
MB89P147-V1PF
MB8OP147-V2PF QFP-64 (1.00 mm, [114x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L4 *!
MB89W147-V1C-SH (1.778 mm, []56.9x18.75
MB8OW147-V2C-SH SH-DIP-64 mm) DIP-64C-A06 ROM-64SD-28DP-8L4 *!
MB89P155-10XPF .
MBB9P 155 20XPF QFP-80 (0.80 mm, [114x20 mm) FPT-80P-M06 ROM-80QF-28DP-8L3 *!
MB89P155-10XPFM
MB89P155-20XPFM LQFP-80 (0.65 mm, [114x14 mm) FPT-80P-M11 ROM-80QF2-28DP-8L2 *!
MB89P155-10XPFV
MB89P155-20XPFV LQFP-80 (0.50 mm, [112x12 mm) FPT-80P-M05 ROM-80SQF-28DP-8L *!
MB89P165-10XPF
MB89P165-20XPF QFP-80 (0.80 mm, [114x20 mm) FPT-80P-M06 ROM-80QF-28DP-8L3 *
MB89P165-10XPFM *
MBS9P165-20XPFM LQFP-80 (0.65 mm, [114x14 mm) FPT-80P-M11 ROM-80QF2-28DP-8L2 *!
MB89P165-10XPFV *
MBS9P165-20XPFV LQFP-80 (0.50 mm, [112x12 mm) FPT-80P-M05 ROM-80SQF-28DP-8L *!
MB89P173-xxxPF .
MB8OP175APF QFP-48 (0.80 mm, [112x12 mm) FPT-48P-M16 ROM-48QF-28DP-8L *!
MB89P185-xxxPF QFP-64 (1.00 mm, [J14x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L3 **
MB89P185-xxxPFM LQFP-64 (0.65 mm, [J12x12 mm) FPT-64P-M09 ROM-64QF2-28DP-8L2 *!
MB89P195-xxxPF SOP-28 (1.27 mm, [117.75x8.6 mm) | FPT-28P-M17 ROM-28SOP-28DP-8L* 3
MB89P195-xxxP DIP-28 (2.54 mm, [135.73x13.8 mm) | DIP-28P-M05 ROM-28DP-28DP-8L *3
MB89P195A-xxxPF SOP-28 (1.27 mm, [117.75x8.6 mm) | FPT-28P-M17 ROM-28SOP-28DP-8L *
MB89P195A-xxxP DIP-28 (2.54 mm, [135.73x13.8 mm) | DIP-28P-M05 ROM-28DP-28DP-8L *3
MB89P538P-SH SH-DIP-64  (1.778 mm, [158x17 mm) DIP-64P-M01 ROM-64SD-32DP-8LA2* 2
MB89P538PF QFP-64 (1.00 mm, [J14x20 mm) FPT-64P-MO06 ROM-64QF-32DP-8LA2 *?
MB89P538PFM LQFP-64 (0.65 mm, [112x12 mm) FPT-64P-M09 ROM-64QF2-32DP-8LA *2
MB89P558APFV LQFP-100 (0.5 mm, [114x14 mm) FTP-100P-M05 ROM-100SQF-32DP-8LA2*2
MB89P558APFT TQFP-100 (0.4 mm, [J12 x 12 mm) FTP-100-M18 ROM-100TQF-32DP-8LA*?
MB89P568PF QFP-80 (0.8 mm, [J14x20 mm) FPT-80P-M06 ROM-80QF-32DP-8LA2 *2
MB89P568PFM LQFP-80 (0.65 mm, [J14x14 mm) FPT-80P-M11 ROM-80QF2-32DP-8LA2
MB89P568PFV LQFP-80 (0.5 mm, []12x12 mm) FPT-80P-MO05 ROM-80SQF-32DP-8LA *?
MB89P579APFV LQFP-100 (0.5 mm, [114x14 mm) FPT-100P-M05 ROM2-100LQF-32DP-8LA **
MB89P579APFT TQFP-100 (0.4 mm, [112x12 mm) FPT-100P-M18 ROM2-100TQF2-32DP-8LA **
MB89P585B/BW
MB89P595D LQFP-64 (0.5 mm, [J10x10 mm) FPT-64P-M03 ROM-64LQF-32DP-8LA *
MB89P589B LQFP-64 (0.65 mm, [112x12 mm) FPT-64P-M09 ROM-64QF2-32DP-8LA **
MB89P601PFV LQFP-48 (0.5 mm, J7x7 mm) FPT-48P-M05 ROM-48SQF-28DP-8L *!
MB89P625P-SH SH-DIP-64  (1.778 mm, []58x17 mm) DIP-64P-M01 ROM-64SD-28DP-8L *!
MB89P625PF QFP-64 (1.00 mm, []14x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L *!
MB89P625PFM LQFP-64 (0.65 mm, [112x12 mm) FPT-64P-M09 ROM-64QF2-28DP-8L *!
MB89P627P-SH .
MBS9P629P-SH SH-DIP-64  (1.778 mm, []58x17 mm) DIP-64P-M01 ROM-64SD-28DP-8L *!
MB89P627PF N
MBB9PE29PE QFP-64 (1.00 mm, [114x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L *!
MB89W625C-ES-SH (1.778 mm, []56.9x18.75
MB8OW627G-ES-SH SH-DIP-64 mm) DIP-64C-A06 ROM-64SD-28DP-8L* 1
MB89P637-xxxP-SH SH-DIP-64  (1.778 mm, [158x17 mm) DIP-64P-M01 ROM-64SD-28DP-8L *!
MB89P637-xxxPF QFP-64 (1.00 mm, [J14x 20 mm) FPT-64P-M06 ROM-64QF-28DP-8L *!

(Continued)
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(Continued)
. OTPROM Package (lead pitch, body size) Package code Adaptor socket
microcontrollers
MB89W637C-ES-SH SH-DIP-64  (1.778 mm, [157x18 mm) DIP-64C-A06 ROM-64SD-28DP-8L *!
MB89P647PF QFP-80 (0.80 mm, [114x20 mm) FPT-80P-MO06 ROM-80QF-28DP-8L2*
MB89P647PFM LQFP-80 (0.65 mm, [114x14 mm) FPT-80P-M11 ROM-80QF2-28DP-8L*
MB89P657APF QFP-100 (0.65 mm, [J14x20 mm) FPT-100P-M06 ROM-100QF-28DP-8L2*
MB89P657APFV LQFP-100 (0.50 mm, [J14x14 mm) FPT-100P-MO05 ROM-100SQF-28DP-8L
MB89P665P-SH SH-DIP-64  (1.778 mm, [158x17 mm) DIP-64P-M01 ROM-64SD-28DP-8L*
MB89P665PF QFP-64 (1.00 mm, [114x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L*
MB89W665C-ES-SH SH-DIP-64  (1.778 mm, [156.9x18.75 mm) | DIP-64C-A06 ROM-64SD-28DP-8L*
MB89P677APF QFP-80 (0.80 mm, [114x20 mm) FPT-80P-MO06 ROM-80QF-28DP-8L2*
MB89P677APFM LQFP-80 (0.65 mm, [114x14 mm) FPT-80P-M11 ROM-80QF2-28DP-8L*
MB89P689PF QFP-100 (0.65 mm, []14x20 mm) FPT-100P-MO06 ROM-100QF-32DP-8LA*?
MB89P689PFV LQFP-100 (0.50 mm, [114x14 mm) FPT-100P-MO05 ROM-100SQF-32DP-8LA*?
MB89P808PF QFP-100 (0.65 mm, [114x20 mm) FPT-100P-MO06 ROM-100QF-32DP-8LA2*
MB89P808PFV LQFP-100 (0.50 mm, [114x14 mm) FPT-100P-M05 ROM-100SQF-32DP-8LA3*2
MB89P817APF QFP-64 (1.00 mm, [J14x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L*
MB89P825PFM LQFP-80 (0.65 mm, [J14x14 mm) FPT-80P-M11 ROM-80QF2-28DP-8L3*
MB89P857P-G SH-DIP-64  (1.778 mm, [158x17 mm) DIP-64P-M01 ROM-64SD-28DP-8L*!
MB89W857C-ES-SH SH-DIP-64  (1.778 mm, [156.9x18.75 mm) | DIP-64C-A06 ROM-64SD-28DP-8L*!
MB89P867PF QFP-80 (0.80 mm, [114x20 mm) FPT-80P-MO06 ROM-80QF-28DP-8L2*
MB89W867CF-ES QFP-80 (0.80 mm, [114x20 mm) FPT-80C-A02 ROM-80QF-28DP-8L2*
MB89P875PF QFP-80 (0.80 mm, [J14x20 mm) FPT-80P-M06 ROM-80QF-28DP-8L3*!
MB89P875PFV LQFP-80 (0.50 mm, [J12x12 mm) FPT-80P-MO05 ROM-80SQF-28DP-8L*!
MB89P899PF QFP-100 (0.65 mm, []14x20 mm) FPT-100P-MO06 ROM-100QF-32DP-8LA*?
MB89P915-xxxP-SH SH-DIP-48  (1.778 mm, [143.69x13.8 mm) | DIP-48P-M01 ROM-48SD-28DP-8L*
MB89P915PF QFP-48 (0.8 mm, [J12x12 mm) FPT-48P-M15 ROM-48QF-28DP-8L2*
MB89P928PF QFP-80 (0.80 mm, [114x20 mm) FPT-80P-MO06 ROM-80QF-32DP-8LA*?
MB89P935BPFV SSOP-30 (0.65 mm, [19.7x5.6 mm) FPT-30P-M02 ROM3-FPT30MO02-8L*5
MB89P945PF QFP-48 (0.80 mm, [112x12 mm) FPT-48P-M16 ROM-48QF-28DP-8L 3%
MB89P955PFM LQFP-64 (0.65 mm, []12x12 mm) FPT-64P-M09 ROM-64QF2-28DP-8L3*
MB89P965APF QFP-48 (0.80 mm, [112x12 mm) FPT-48P-M16 ROM2-48QF-32DP-8LA*
MB89P965APFM QFP-48 (0.80 mm, []10x10 mm) FPT-48P-M13 ROM2-48QF2-32DP-8LA*
MB89P965APFV LQFP-48 (0.50 mm, J7x7 mm) FPT-48P-M05 ROM2-48LQF-32DP-8LA*
MB89F969APFM LQFP-64 (0.65 mm, [J12x12 mm) FPT-64P-M09 FLASH-64QF2-32DP-8LF*®
MB89P979PFV Eg;rsiasngng (0.50 mm, [J12x12 mm) FPT-80P-MO05 ROM-80SQF-32DP-8LA2*2
MB89P985PFM LQFP-64 (0.65 mm, [112x12 mm) FPT-64P-M09 ROM-64QF2-28DP-8L4*
MB89P985PFV LQFP-64 (0.50 mm, [110x10 mm) FPT-64P-M03 ROM-64SQF-28DP-8L.3*

Contact for details:Tokyo Japan : Sun Hayato Co. Ltd. FAX (81) 3-5396-9106
Advanced Interconnectics : http://advintcorp.com

Notes:Use a general-purpose EPROM programmer that is able to program a MBM27C256A or MBM27C1000.
A gang EPROM programmer is not recommended. Also, contact Fujitsu for programming mounted devices.
The recommended screening practice before mounting is high-temperature aging (+150°C, 48H).
*1:MBM27C256A equivalent.
Recommended EPROM programmer : UNISITE, 3900, 2900 (Data I/0O FAX (81) 3-3779-2203)
1890A, 1891 (Minato Electronics FAX (81) 45-591-6451)
R4945, R4949A (Advantest FAX (81) 44-888-1387)

*2:MBM27C1000 equivalent.
Recommended EPROM programmer : same as *1
*3:MODEL 1890A (Ver. 2.1) + MOS unit OU-910 (Ver. 4.07) : Minato Electronics FAX (81) 45-591-6451
AF9708 (Ver. 1.40 or higher) , AF9709 (Ver. 1.40 or higher) , AF9723 (Ver 1.50 or higher) : Ando Electric Co., Ltd.
*4:MODEL 1890A + MOS unit (Ver. 4.32r) + 3V board (ML01-781) : Minato Electronics FAX (81) 45-591-6451
AF9708 (Ver. 1.20 or higher) , AF9709 (Ver. 1.20 or higher) , AF9723 (Ver 1.60 or higher)+AF9833(Ver 1.50 or

higher : Ando Electric Co., Ltd.
*5:Serial programming mode only : Yokogawa Digital Computer Co.
*6:MODEL 1890A + OU-910 (Ver 4.32b or higher) : Minato Electronics
AF9708 (Ver. 1.60 or higher) , AF9709 (Ver. 1.60 or higher) : Ando Electric Co., Ltd.
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(2)EPROM Programming Adaptor Sockets for Piggyback Device

Support Tools

Target EPROM

Package

Adaptor socket model

MBM27C512, MBM27C256A,

MBM27C64

LCC-32 (rectangular)

ROM-32LC-28DP-YG

LCC-32 (square)

ROM-32LC-28DP-S

Contact for details: Tokyo Japan: Sun Hayato Co. Ltd. FAX (81) 3-5396-9106

(3)IC Package Conversion Adaptors for the F 2MC-8L Family

Target
microcontroller

Package conversion (up - down)

IC package conversion adaptor

model

MB89610 series SH-DIP-64 - QFP-64 (1.00 mm pitch) 64SD-64QF-8L
MB89620 series -
e SH-DIP-64 — QFP-64 (0.65 mm pitch) 64SD-64QF2-8L
MB89530 series SH-DIP-64 - SQFP-64 (0.5 mm pitch) 64SD-64SQF-8L
MB89120/A series
MB89130/A series QFP-48 (0.80 mm pitch) - SQFP-48 (0.50 mm pitch) jggi:jgggi:gtgsw
MB89960/A series
QFP-48 (0.80 mm pitch) . SOP-28 48QF-28SOP-8L
MB89190/A series QFP-48 (0.80 mm pitch) — DIP-28 (2.54 mm pitch) 48QF-28DP-8L
QFP-48 (0.80 mm pitch) -~ SHDIP-28 (1.778 mm pitch) 48QF-28SD-8L
MB89150/A series
MB89160/A series
MBB89560A series QFP-80 (0.80 mm pitch) — QFP-80 (0.65 mm pitch) gggi:gggg:gtgs\m
MB89640 series
MB89670/A series
MB89150/A series
MB89160/A series QFP-80 (0.80 mm pitch) — LQFP-80 (0.5 mm pitch) gggizggggi-gsigzm
MB89560/A series
MB89550A series . .
MB89570 series LQFP-100 (0.50 mm pitch) - TQFP-100 (0.4 mm pitch) 100SQF-100TQF-8L
MB89650A series LQFP-100 (0.50 mm pitch) — QFP-100 (0.65 mm pitch) 100SQF-100QF-8L
MB89863 SH-DIP-64 — QFP-48( 0.80 mm pitch) 64SD-48QF-8L
MB89910 series SH-DIP-64 - SH-DIP-48 64SD-48SD-8L2
MB89930 series QFP-48 (0.8 mm pitch) -~ SSOP-30 (0.65 mm pitch) 48QF-30SOP-8L

Contact for details: Tokyo Japan: Sun Hayato Co. Ltd. FAX (81) 3-5396-9106

Advanced Interconnections Corp.: http://www.advintcorp.com/

75

F2MC-8LFamily

Support tools



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

Serial on board programmer

The serial on board programming (Fujitsu standard) in FLASH memory of the F2AMC-16LX family or OTPROM of the
F2MC-8L family is supported as the following programmer.

1. AF220/AF210/AF120/AF110 (FLASH microcontroller programmer ) : Yokogawa Digital Computer

(1)System configuration

Host interface cable Standard Target Probe
(AZ221) (AZ210)
/ Flash Microcomputer CLK synchronous
RS232C Programmer Main Unit serial F2MC-8L/16LX
4 > + ‘ ’ user’s systemr
Control Module
———

It is stand-alone and operable.

(2) Product configuration

Product name Part number Description
with Ethernet(10Base-T) Interface
AF220/AC4P /100V to 220V Power supply adaptor
Basic Model
AF210/AC4P
Flash Microcontroller Program- /100V to 220V Power supply adaptor
mer Main Unit i i i
AF120/ACAP Single Operation Model with Ethernet Interface
/100V to 220V Power supply adaptor
Single Operation Model
AFL10/AC4P /100V to 220V Power supply adaptor
Host Interface Cable AZ221 Writer exclusive use. RS232C cable for PC/AT
Standard Target Probe AZ210 Standard Target Probe (a) : 1 m

Control Modules FF002 or FFOO4A | Controll modules for FPMC-8L OTP microcontroller made by Fuijitsu.

Remote Controller AZ290 Remote Controller

/P2 2 MB PC Card
Memory card

/P4 4 MB PC Card

Contact for detailes : Yokogawa Digital Computer Corporation
Although AF200 (Yokogawa Digital Computer) has ceased, the conventional system configuration is also possible for serial onboard
writing (a standard for FUJITSU) .

(3) OTPROM microcontroller for programming

OTPROM microcontroller
(OTPROM size) Control Module Status
MB89P558A (48 KB) FF002 Correspondence
MB89P935B (16 KB) FFO04A Correspondence
MB89P585B/BW (16 KB) FFO04A Correspondence
MB89P595D (16 KB) FFO04A Correspondence

* . In control module FFO04A, AF200 (cereal programmer of an old version) is available.
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2. ITF2000 (Serial Gang programmer) : Interface

(1)System configuration

Host interface cable

/

RS232C

CLK synchronous
serial

‘ ' F2MC-8L/16LX
ITF2000 user’s system

<

> FLASH microcontroller ‘ ’ F2MC-8L/16LX

multiprogrammer user’s system

‘ ’ F2MC-8L/16LX

user’s system

It is stand-alone and operable.

(2) Product configuration

Product Function
ITF2000 Main unit of FLASH microcontroller multiprogrammer (with remote software)
ISP2000 Adaptor for on board programming (with main cable)

CF002(for F2MC-8L family)

Control software

WF001/F001( for MB89P935A)

Microcontroller module

(3)Programming adaptor

Part number Package Programming adaptor
TOP2000/SSOP30TP1/P1 (single)
MBBIP935B SSOP-30 TOP2000/SSOP30TP1/P10 (10 sets)
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F2MC-16L Family Features
» Faster version of the F2MC-16 (MB90700 series) with object code compatibility and also allows low
voltage operation.
» Easy programming with plenty of data types, including bit (1-bit), nibble (4-bit), byte (8-bit), word (16-bit), and
long word (32-bit), and 23 types of addressing.
» Bank and linear support of 16Mbytes memory space makes easy migration from external memory sizes to
singlechip systems.

Memory space

FFFFFFH
Bank FF A A
FFO000H
Bank FE
FEOOOOH @RL access
Access possible . 16MB
to any space PC,
DT, SP or AD
: FFFFH
0380+
General-purpose
register area
0180+
020000+
Bank 01 0100w
010000+ /O area
Bank 00 v v
000000+ P 0000+
» Registers
Dedicated registers
General-purpose registers: 10 x 16-bit per bank, 32 banks Max.
Dedicated registers General-purpose registers

l AH ‘ AL | Accumulator % “"A‘D Upper address
! USsP User stack pointer M| R? . R6 (RW7) B(RLS)

! SSP System stack pointer il rs : R4 | (RWS) E

! PS Processor status It ‘ .- 0

| PC Program counter M|l R3 . R2 | (Rw5)0O

1 _ _ H - - “B(RL2)

: : g;/rsetcetng zst]:clr(eg;fpseerr limit register RL | RO | (Rw4) E

| ] PCB | Program bank register |

1 ] DTB | Data bank register ]~ Rws B(RLl)

1 : USB | User stack bank register RW2 E

: ! SSB | System stack bank register Sy

: ! ADB | Additional data bank register M| Rwa D (RLO)

! ‘ .8 bits | |

\ —16 bits— Hlfj| RWO il

: 32 bits ! 000180H+(RPx10W) - Lower address

L—16 bits—!

» Pipeline processing using 4 bytes cue (minimum instruction execution time: 62.5 ns/16 MHz)

» Powerful real time processing using 8-level hardware support priority interrupts and extended intelligent 1/O ser-
vice functions.

» Extended C language and real time operating system instructions (SP indirect addressing, etc.)
» Can utilize external 4 MHz oscillator to run at 16 MHz internally by using a built-in clock multiplier circuitry.
» Number of basic instructions: 340 (fully compatible with the F2MC-16/16H)
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16'b|t PI’OprIetaI’y F 2MC'16L Fam”y Addressing and Super-accumulator

Main Addressing Modes (can be used by transfer and arithmetic instructions)
» Bit addressing
Direct bit: /0 area (2 Kbits) + area inside DPR page (2 Kbits)
Any bit within 64 Kbytes may be specified.
» Indirect addressing
@RWi, @RWi+, @RWi+disp16, @RLi+disp8, @RWj+disp8 (i=0t0 3), (=0to 7)
@RWO+RW7
@RW1+RW7
@PC+disp16
@A
» Direct addressing
RO to R7, RWO0 to RW7, RLO to RL3
dir, addrl16, io, addr24

Super Accumulator
» 32-bit accumulator using AH:AL (16 bits:16 bits) as a pair.
» Data precision verification function

F8 For example, MOV instruction ———Jpm-| ooFg | zero extension
F8 ————— MOVXinstructon ——— | FFFg | Sign extension
» Data keep function (available for data types of 16-bit word length and less)
AH AL
[ x [ a |
! MOV A #b
[ 2 [ b |
! ADDW A

[ a

F2MC-16L Family
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80

Extended Intelligent I/0O Service (EI 20S)

In addition to programing being made easier because htere is no need to execute unnecessary program trans-
fers, higher speeds for transfer, service response and overall system controls are realized.

Since CPU micro-instructions executs transfer functions, multi-channel systems can be realized at no extra cost.

Since /O transfers can be stopped when a condition is generated such as when invalid data is received,
performance loss due to transferring unnecessary data can be avoided because there is no programming load.

It is possible to specify incrementing or decrementing of buffer address and 1/O register address.
It is possible to specify the entire 00 banks I/O register addresses, the data counter can be set up to 64000.

Memory space
—
_____ L /0 Perioheral
- - P 1/O registers register S plnrtte!
1 3 . 2 interrupt requests¢ 1
1 IOA ICS
"7 7 7] (/O address) Interrupt controller
ISD

4 . ___|BAP Interrupt control register
‘ (memory address)
' | | Operation mechanism
] ! ' 1. An /O transfer request is generated.
3 i 2. The interrupt controller selects the descriptor.
: 3. Transfer source and destination addresses are read out of the
1 descriptor.
- Memory 4. Datais transferred between I/O register and memory space.

- 110 Memory
(000000+ to 0000FF+) <eg—» (000000H to FFFFFFH)

Execution speed
From request, to completion of transfer: 32 cycles = 2.00 us (@16 MHz)
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F?MC-16L Family Product Range

MB90650A

ROM64-128KB
Cellular phone,
battery backuped
products

Page
88

Real time control

F2MC-16L Family

MB90630A
ROM32-64KB. Page
Cameras, copiers, | 88
office automation
equipment
AC motor MB90660A
ROM 32-48KB Page
control macro Air conditioning, gg
general-purpose
inverters
MB90620A
LCD controller T nge
[ Cameras,
driver consumer products
MB90610A
No ROM Page
Consumer, 84
industrial
(host type)
Standard / MB90675 ] / O0BAOR
ROM 32-64KB age Page
Consumer and 82 ROM 64KB 84
industrial Consumer,
equipment industrial
MB90670
ROM 16-48KB | Page
Consumer and 82
industrial
equipment

| | | |
64-pin 80-pin 100-pin 120-pin



16-bit Proprietary F 2MC-16L Family

Pin
count

Main functions

Series
name

Type

ROM

Standard Products

RAM

F2MC-16L
Family
Standard
Products

82

— 80

UART (2ch.),
reload timer
(16-bit x 2ch.),
free-run timer
(24-bit x 1ch.),
PPG timer
(8-bit x 2ch.),
A/D converter
(10/8-bit x 8ch.),
input capture
(4ch),

output compare
(8ch.),

clock duty con-
trol,

external inter-
rupts (4ch.),
gear function

MB90670
series

Mass

|| production

16 KB

640 B

Part
number

32 KB

1.64 KB

MB90671

48 KB

2 KB

MB90672

ROM

2KB

MB90673

Equivalent device

MB90T673

OTPROM

48 KB

2KB

MB90670
series

MB90P673

Evaluation
device

Evaluation target device

4 KB

MB90670/675
series

MB90V670

L1 100

UART (2ch.),

[|reload timer

(16-bit x 2ch.),
free-run timer
(24-bit x 1ch.),
PPG timer
(8-bit x 2ch.),
A/D converter
(20/8-bit x 8ch.),
input capture
(4ch),
output compare
(8ch.),
clock duty control,
external inter-
rupts (4ch.),
gear function

MB90675
series

Mass

| production

32 KB

1.64 KB

(Continued)

48 KB

2KB

MB90676

64 KB

3 KB

MB90677

ROM

3 KB

MB90678

Equivalent device

MB90T678

OTPROM

64 KB

3 KB

MB90675
series

MB9O0P678

Evaluation
device

Evaluation target devi

ce

4 KB

MB90670/675
series

MB90V670




16-bit Proprietary F 2MC-16L Family  Standard Products

F2MC-16L Family Standard Products
MB90670 Series

For mechanical electronics control, automobile ABS control, AV equipment, high level home appliances etc.

MB90673 * Maximum internal clock frequency:16 MHz
ROMA45KB «  Minimum execution time:62.5 ns
RAM2KB

MB90672 « Operating temperature range:-40°C to +85°C
ROM32KB

RAM1.64KB

MB90P673
OTPROM48KB
MB90671 RAM2KB

ROM16KB
RAM640B MB90T673 MB90V670
ROM External
RAM2KE RAM4KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) QFP | LQFP | PGA
MB90671 80P 80P - 1/0 ports: 65 Max.
Timer/counter: 16-bit x 2ch.
MB90672 80P 80P - Timebase timer (WDT): 18-bit x 1ch.
PPG timer: 8-bit x 2ch. (16-bit x 1ch.)
MB90673 80P 80P - UART: 2ch.
+2.7to +5.5 Real time 1/O: 24-bit input capture unit (ICU) x 4ch.
MB90T673 80P 80P - 24-bit output compare unit (OCU) x 8ch.
Analog section:10/8-bit A/D converter x 8ch.
MB90P673 80P 80P - External interrupts: 4
Low-power consumption modes:Sleep, stop, pseudo-timer,
MB90V6E70 - - 256C CPU intermittent operation

Packages: P - plastic, C - ceramic

MB90675 Series

For mechanical electronics control, automobile ABS control, AV equipment, high level home appliances etc.

MB90678
ROM64KB

RAM3KB

« Maximum internal clock frequency:16 MHz
¢ Minimum execution time:62.5 ns
« Operating temperature range:-40°C to +85°C

MB90677
ROM48KB

RAM2KB

MB9O0P678
OTPROM64KB
RAM3KB

MB90676
ROM32KB
RAM1.64K

MB90V670
RAM4KB

MB90T678
ROM External

RAM 3KB

<Evaluation device>

Part Operating Package _
power supply Functions
number voltage (v) | QFP | LQFP | PGA
MB90676 100P | 100P —  |VOports: 84 Max.
Timer/counter: 16-bit x 2ch.
MB90677 100p | 100P _ Timeb.ase timer'(WDT):18-bit.>< 1ch.
PPG timer: 8-bit x 2ch. (16-bit x 1ch.)
MB90678 100P | 100P - géiT: _z‘t’h-f o
I us interface: 1ch.
MB90T678 +2.710 455 100P | 100P _ Real time 1/O: 24-b@t input capture unit (!CU) x 4ch.
24-bit output compare unit (OCU) x 8ch.
MBOOP678 100P | 100P - Analog section: 10/8-bit A/D converter x 8ch.
External interrupts: 4
MBIOVE70 _ _ 256C Low-power consumption modes:Sleep, st_op,ps_eudo—tlmer, _
CPU intermittent operation

Packages: P - plastic, C - ceramic
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84

Standard Products

external interrupts
(8ch.)

(Continued)

Main functions Series Type ROM RAM Part number
name

| [UART (2ch.), | |MBSOB40A| | Mass | | g, yp 2 KB MB9O0641A
external interrupts series production
(8ch.),
chip select outputs Equivalent device
(8ch.), . H OTPROM 64 KB 2 KB — MB90641A —{ MB90P641A
reload timer
(16-bit x 5ch.)
PPG timer Evaluation target device
(8-bit x 2ch.) || Evalugnon 4KB | MBQO§4OA || MBoovea0A

device series

UART (3ch.), || MB90‘610A Mass_ 1KB MBYOBLLA
A/D converter series production
(10-bit x 8ch.),
PPG timer
(8-bit x 2ch.), 3 KB MB90613A
reload timer
(16-bit x 4ch.), Evaluation target device
chip select output Evalu§t|on 4KB | MBQO§10A || MBoOVE10A
(8ch.), device series
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MB90640A Series

For industrial applications, OA equipment etc.
¢ Maximum internal clock frequency: 16 MHz

¢ Minimum execution time: 62.5 ns
« Operating temperature range: -40°C to +85°C

MB90P641A
OTPROMG64KB

MB90V640A

MB90641A
RAM4KB

RAM2KB

ROMG64KB
RAM2KB

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage (V) QFP [ LQFP | PGA
1/0 ports: 83 Max.
Timebase timer (WDT): 18bit x 1ch.
MB90641A 100P | 100P PPG timer: 8-bit x 2ch. (16-bit x 1ch.)
UART: 2ch.
Reload timer: 16-bit x 5ch.
External interrupts: 8ch.
MB9OP641A +4.5t0+55 | 100P | 100P - Chip select output pin: 8
External bus interface: selective between non-multiplex and
multiplex
Low-power consumption modes: Sleep, stop, pseudo-timer,
MB90V640A - - 256C CPU intermittent operation

Packages: P - plastic, C - ceramic

MB90610A Series

For industrial applications, OA equipment control, process control, etc.

* Maximum internal clock frequency: 16 MHz
* Minimum execution time: 62.5 ns

MB90613A
RAM3KB

MBO0V610A
RAM4KB

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

MB90611A
RAM1KB

<Evaluation device>

Part number

Operating
power supply
voltage (V)

Package

QFP | LQFP | PGA

Functions

MB90611A

MB90613A

MB90V610A

+2.7t0 +5.5

100P 100P

I/0O ports: 57 max. (8, 16-bit multiplexed mode)
41 max. (16-bit non-multiplexed mode)
49 max. (8-bit non-multiplexed mode)

Timer/counter: 16-bit x 2ch.

Timebase timer (WDT): 18-bit x 1ch.

100P 100P

PPG timer: 8-bit x 2ch. (16-bit x 1ch.)
UART: 3ch.

Analog section: 10-bit A/D converter x 8ch.
External interrupts: 8ch.

Chip select output pin: 8

- 256C

External bus interface: selective between non-multiplex and

multiplex
Low-power consumption modes:Sleep, stop, pseudo-timer,
CPU intermittent operation

Packages: P - plastic, C - ceramic

F2MC-16L Family



16-bit Proprietary F 2MC-16L Family inima ke ContoleriDriver Praducts

Pin Main functions Series Type ROM RAM Part number
count name
2 o
FEMC-16L| |y | |UART (1ch), | [MBO0620A| | Mass 32 KB || 1.64 KB MB90622A
Family reload timer series production
Internal (16-bit x 3ch.),
LCD free-run timer
Controller (16-bit x 2ch.), 48KBI— 2KB MB90623A
/Driver PPG timer
Products (16-bit x 2ch.), Equivalent device
A/D converter
(10/8-bit x 4ch.), H OTPROM — 48 KB|— 2KB (— MB90623A |— MB90P623A
LCD controller
driver (32 seg. x 4 Evaluation target device
com.), ] Evalugtlon 3KB || MB90‘620A || mBgove20A
clock duty control, device series
external interrupts
(8ch.),
gear function
Pin . . Series
Main functions Type ROM RAM Part number
count name
F2MC-16L || 64 || Imerunitior | [MBOOGEOA] | Mass 32KB |—| 1KB MB90662A
. inverter control, series production
Family .
Internal reload timer
AC Motor (16-bit x 4ch.), 48KB |— 2KB MB90663A
Control PWM timer
Macro (8-bit x 1ch.),
UART (1ch.), Equivalent device
P ek A/D converter
(10-bit x 8ch.), H OTPROM — 48 KB — 2 KB — MB90663A — MB90P663A
external interrupts
(8ch.) Evaluation target device
| Evalu_at|on 4kg L MBQO§60A || mB9ovesoA
device series
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F2MC-16L Family Internal LCD Controller/Driver Products

MB90620A Series

Internal LCD controller/driver, for AV equipment, high level home appliances, etc.
* Maximum internal clock frequency: 12 MHz (32.768 kHz)

¢ Minimum execution time: 83.3 ns (122.1 ps)

MB90P623A - Operating temperature range: -40°C to +85°C
OTPROMA48KB

MB90623A
ROM48KB
RAM2KB

MB90622A RAM2KB

ROM32KB
RAM1.64KB

MB9O0V620A

RAM3KB

<Evaluation device>

Operating Package

Part number | powersupply
voltage (V) LQFP | PGA

Functions

1/0 ports: 59 Max.

MB90622A 100P - Timer/counter: 16-bit x 3ch. (reload), 16-bit x 2ch. (free-run)
Timebase timer (WDT): 18-bit x 1ch.

PPG timer: 16-bit x 2ch.

MB90623A 100P - UART: 1ch.
SIO: 1ch.
+ + . )
4010455 Analog section: 8/10-bit A/D converter x 4ch.
MB90P623A 100P - LCD controller/driver: 128 elements, 2 to 4common,

16 to 32 segments, 16 x 8-bit LCD display RAM

External interrupts: 8
MB90V620A - 256C | Low-power consumption modes: Sleep, stop, CPU intermittent
operation, watch, pseudo-timer mode

Packages: P - plastic, C - ceramic

F2MC-16L Family Internal AC Motor Control Macro Products
MB90660A Series

For industrial applications, OA equipment control, process control, etc.

MB90663A
ROM48KB
RAM2KB

* Maximum internal clock frequency: 16 MHz
* Minimum execution time: 62.5 ns
« Operating temperature range: -40°C to +85°C

MB90662A
ROM32KB
RAM1KB

MB90P663A

OTPROM48KB
RAM2KB

MB90V660A

RAM4KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) QFP | SDIP | PGA
I/0 ports: 51 Max.
MIERD e 64P 64P - Timer/counter: 16-bit x 4ch.
Timebase timer (WDT):18-bit x 8ch.
MB90663A 64P 64P - PWM timer: 8-bit x 1ch.
UART: 1ch.
2710455 Analog section: 8/10-bit A/D converter x 8ch.
MBOOP663A 64P 64P ~ | External interrupts: 8
Low-power consumption modes: Sleep, stop, CPU
MB9YOV660A _ _ 256C intermittent operation,
pseudo-timer mode

Packages: P - plastic, C - ceramic
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Pin
count

Main functions

Series
name

Type

ROM

Real Time Control Products

RAM

F2MC-16L
Family
Real Time
Control
Products

88

— 100

] (10-bit x 8ch.),

A/D converter

| [MB90630A

series

Mass

| production

32 KB

1KB

Part number

D/A converter
(8-bit x 2ch.),
UART (1ch.),
SIO(2ch.),

PPG timer

(8-bit x2ch.),
up/down counter
(8-bit x 2ch.),
external interrupts
(8ch.)

MB90632A

64 KB

2 KB

MB90634A

Equivalent device

OTPROM

64 KB

3 KB

MB90634A

MB90P634A

Evaluation
device

valuation target device

4 KB

MB90630A
series

MB90V630A

Dual clock

A/D converter

MB90650A
series

Mass
production

64 KB

3 KB

(20-bit x 8ch.),
D/A converter
(8-bit x 2ch.),
UART (1ch.),
SIO (2ch.),

PPG timer

(8-bit x2ch.),
external interrupts
(8ch.),

up/down counter
(8bit x 2ch.),

12C interface
(1ch.),

input capture
(2ch.),

output compare
(4ch)),

DTMF (1ch.)

MB90652A

128 KB

5KB

MB90653A

256 KB

8 KB

MB90654A

Equivalent device

OTPROM

128 KB

5KB

MB90653A

MB90P653A

FRASH ROM

Equivalent device

FLASH

256 KB

8 KB

MB90654A

MB90F654A

Evaluation
device

valuation target device

6 KB

MB90650A
series

MB90V650A




16-bit Proprietary F 2MC-16L Family Real Time Control Products

F2MC-16L Real Time Control Products
MB90630A Series

For consumer products, etc.

MB9O0634A
ROM 64 KB

¢ Maximum internal clock frequency: 16 MHz
¢ Minimum execution time: 62.5 ns

RAM 2 KB
MB90632A MB90P634A » Operating temperature range: -40°C to +85°C
RROAI\'A\A 312KKBB OTPROM 64 KB
RAM 3 KB MB9OV630A
RAM 4 KB

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage (V) LQFP | QFP | PGA
1/O ports: 82 Max.
MB90632A 100P | 100P ~ | Timebase timer (WDT): 18-bit x 1 ch.
PPG timer: 8-bit x 2ch. (16-bit x 1 ch.)
UART: 1 ch.
MB90634A 100P | 100P - |SlC: 2ch. . _
Real time 1/0: 16-bit input capture unit (ICU) x 2 ch.
+2.7t0 +5.5 16-bit output compare unit (OCU) x 4 ch.
16-bit free running timer x 1 ch.
MB90P634A 100P | 100P = | Analog section: 10-bit A/D converter x 8 ch.
8-bit D/A converter x 2 ch.
Encoder macro: 8-bit up/down counter x 2 ch. (16-bit x 1 ch.)
MB9O0V630A - - 256C External intel’l’uptS: 8
Low-power consumption modes:Sleep, stop, pseudo-timer mode

Packages: P - plastic, C - ceramic

MB90650A Series
For cellular phones, battery backuped products, etc.
* Maximum internal clock frequency
MB90654A MB9O0F654A
ROM 256 KB ROM 256 KB 16 MHz (32.768 kHz) : MB90652A/653A/654A
RAM 8 KB RAM 8 KB 8 MHz (32.768 kHz) : MBO9OP653A/V650A
e Minimum execution time: 62.5 ns (122.1 ps)
MBO0OP653A * Operating temperature range: -40°C to +85°C

OTPROM 128 KB MBOOV650A
RAM 6 KB

<Evaluation device>

MB90653A
ROM 128 KB
RAM 5 KB

MB90652A
ROM 64 KB
RAM 3 KB

Operating Package
Part number | powersupply e |Loep | Pea Functions
voltage (V) Q Q

MB90652A 100 | 100p | - |poRors: 79 Max.
Timebase timer (WDT): 18-bit x 1 ch.
PPG timer: 8-bit x 2 ch. (16-bit x 1 ch.)

MB90653A +2.2t0 +3.6 100P | 100P - UART: 1 ch.
I2C interface: 1 ch.
MB90654A 100P | 100P _ |slo: 2¢h.

Real time 1/0O: 16-bit input capture unit (ICU) x 2 ch.

16-bit output compare unit (OCU).x 4 ch.
MB90P653A +2.7t0 +3.6 100P | 100P - Analog section: 10-bit A/D converter x 8 ch.

8-bit D/A converterx 2 ch.
Encoder macro: 8-bit up/down counter x 2 ch. (16-bit x 1 ch.)
MB90F654A +2.410 +3.6 100P | 100P - DTMF: 1 ch.
External interrupts: 8
When a dual power supply is used, a part of /O is 5V pin.

MB90V650A +2.7t0 +3.6 - - 256C | Low-power consumption modes:Sleep, stop, watch,
CPU intermittent operation, pseudo-timer mode

Packages: P - plastic, C - ceramic
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Memory space

90

F2MC-16LX Family Fe

F2MC-16L family.

atures

» Supporting 16-Mbyte memory space.

F2MC-16LX family is a high-performance 16-bit microcomputer having the upward compatibility with the

General-purpose
register area

1/O area

FFFFFFH
Bank FF A A
FFO000H
Bank FE
FEOOO0OH
@RL access
Access possible 16MB
to any space PC,
DT, SP or AD
FFFFH
0380H
0180+
020000+
Bank 01 0100+
010000+
Bank 00
000000+ ' v» 0000+

» Registers
Dedicated registers

General-purpose registers: 10 x 16-bit per bank, 32 banks Max.

Dedicated registers

AH AL

USP
SSP
PS
PC

] PCB
! DTB
! USsB

SSB
ADB

.8 bits |
—16 bits —

Accumulator

User stack pointer

System stack pointer
Processor status

Program counter

Direct page register
Program bank register

Data bank register

User stack bank register
System stack bank register
Additional data bank register

General-purpose registers

32 Max. "'"D Upper address

I R7 | R6 | (RW7) O

- - - - O(RL3)
R5 | R4 | (RW6) 1
””” 0
R3 | R2 | (RW5) O

R G
milll| Re | RO | Rwa) 5
1 1 0
RW3 0

0(RL)
O
Rw2 | 0
0
RW1 0

0(RLO)
RWO =
77777 O

000180H+(RPX10H) —

Lower address

— 16 bits—

» Clock multiplier circuit (x1/2, x2, x3, and x4) to protect your surrounding environment

Reducing the radiation interference

High-speed operation using the inexpensive low-speed oscillator (external 4 MHz; internal 16 MHz max.)

» Power management capabilities to contribute to the conservation of energy:
STOP, SLEEP, subclock, hardware standby

* AL 2 layers 0.5 um (reducing the chip footprint)

» Low-voltage, low-power voltage dissipation
Supporting large memory (up to 256 Kbytes for ROM; up to 10 Kbytes for RAM)

» Power dissipation reduced by 60 % as compared to the earlier product (5 V compatible product)



16-bit Proprietary F 2MC-16LX Family Features

» Reduced power dissipation (5 V compatible products)

100%,

75

50

25

0

FMC-16L FMC-16LX

* Noise protection
Adoptation of multiplier circuit
Circuit optimization
Built-in noise filters for all pins
* Bus control
Bus sizing function: 8-bit or 16-bit bus width selectable
Software switching between non-multibus and multibus (device)
Supporting 8 ch. chip select (device)
 Built-in extended intelligent I/O service function (simple DMA function)

» Program patch processing function
Avoiding bugs by applying patches on a masked ROM

» Addition of signed multiplication and division instruction

» High-speed interrupt transition
High-speed transition achieved at the time of multiple interrupts
Expansion achieved to low-voltage and high-speed operation
5.0 V: Minimum machine clock of 62.5 ns/16 MHz
2.2 V: Minimum machine clock of 100 ns/10 MHz

Operating voltage Operating voltage
\A 5 V version device 3 V version device
5.5
45V
3.6V
3.3V
3.0V ) ]
5% — Applicable according to
1.8v operating conditions
B B
> »
1MHz 12MHz  16MHz 1MHz SMHz 10MHz
Internal operating frequency Internal operating frequency
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16_b|t Proprietary F 2MC_16LX Famlly Addressing, Super-accumulator, and

Fields for Product Expanision

Main Addressing Modes (Can be used by transfer and arithmetic instructions)
» Bit addressing
Direct bit: 1/0 area (2Kbits) + area inside DPR page (2Kbits)
Any bit within 64 Kbytes may be specified.
» Indirect addressing
@RWi, @RWi+, @RWi+disp16, @RLi+disp8, @RWj+disp8 (i=0t0 3), (=0to 7)
@RWO+RW7
@RW1+RW7
@PC+disp16
@A
» Direct addressing
RO to R7, RWO0 to RW7, RLO to RL3
dir, addrl16, io

Super Accumulator
» 32-bit accumulator using AH:AL (16 bits:16 bits) as a pair.
» Data precision verification function

F8 For example, a MOV instruction 00F8 | Zero extension
F8 MOVX instruction FEF8 | Sign extension

» Data keep function (available for data types of 16-bit word length and less)
AH AL

MOV A #b

HH

ADDW A

Fields for Product Expansion
Applicable to the following fields:
» Digital AV system - (Serial communication enhancement, large size)
* Mobile equipment system - (Low-power dissipation)
» File-related system - (Signal processing enhancement)
* Network system — (Telecommunication macro enhancement)

92



16-bit Proprietary F 2MC-16LX Family Product Range

AC/DC motor
control macro

FLDisplaydriver

LCD
controller/driver

CAN controller

Standard

F2MC-16LX Family Product Range

MB90460

ROM 64 KB
Inverter control

Page
114

MB90560

ROM 32 - 64 KB
Inverter control

Page
114

MB90M405

ROM 96 - 128 KB
FL Display panel
Control

Page
112
FL Display : Fluorescent Display

Page
ROM 64 -128 KB | 110
Cameras
MB90390
Page

ROM 384 KB 108
Dashboard, etc.

ROM 256-384

MB90590G

Dashboard, etc.

Page
KB| 108

MB90540G/GS
Page

ROM 128 KB | 105
Dashboard,
car audio, etc.

MB90440G
Page

ROM 128 KB | 104
Gateway, etc.

MB90545G/GS

ROM 256 KB | Page
Dashboard, | 106
car audio, etc.

MB90595G

ROM 64 -128 KB Page
Dashboard, | 104
car audio, etc.

MB90385

ROM 64 KB
Car bodies
control, etc.

Page
100

/ MB90420GA/GB/GC /MB90425GA/GB/GC
P - Page
k ROM 128 KB >age ROM 64 - 128 KB | Pag
Automotive Automotive
Applications Applications
MB90495G
ROM 64 KB Page
Car bodies 100
control, etc.

MB90570A/C
Page
ROM 128 - 256 KB 98
Car audio
MB90470 MB90480
ROM 128 - 256 KB| Pa9° | (Rom 192 - 256 kB| P39°
MB90565 Cellular phone, Cellular phone,
Page \\ AV equipment AV equipment
ROM 96 -128 KB 94
Phone, etc. MB90550A/B MB90580C/CA
ROM 64 - 128 KB| Page Page
AV equipment | 94 ROM 128.KB 98
high level Car audio
home appliances »
| I | |
48-pin 64-pin 100-pin 120-pin
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Pin Main functions Series Type ROM RAM Part
count name number
2 -
F2MC ;GLX | 6a | UART (2 ch.), || MBQQSGS . Masg 96 KB | 4KB MB90567
Family A/D converter series production
Standard (8/10 bit x 8 ch.) ,
products external interrupts 128 KBI_| 4 KB MB90568
(8ch),
input capture
(16 bit x 2 ch.), FLASH ROM Equivalent device
output compare MB90565
(16 bit x 6 ch.) , H FLASH [—{128 KB— 4 KB — series [ MB90F568
PPG timer
(8 bitx 6 ch.), Evaluation target device
free running timer Evaluation MB90565
(16 bit x 1 ch.), | device AKB I series  [] MBOOVSEO
reload timer
(16 bit x 2 ch.)
H 100 —— A/D converter MB?S?::‘/B — ro'\éliizzon 64 KB — 2 KB MB90552B
(10-bit x 8ch.), P
UART(1 ch.),
12C bus interface 128 KB+— 4 KB MB90553B
(2ch.),
external interrupts
(8ch.), H No ROM 2 KB MB90T552A
input capture
(16-bit x 4ch.),
output compare 4 KB MB90T553A
(16-bit x 4ch.),
PPG. tmer Equivalent device
(8-bit x 6¢h.) MB905528
H OTPROM —{128 KB|— 4 KB — MB90553B [ MB9OP553A
FLASH ROM
MB90552B
H FLASH [—{128 KB|— 4 KB (— MB905538 [ MB9OF553A
Evaluation target device
|| Evalugtlon 6 KB L MBQOS_SOA/ || mBoovss0A
device B series
(Continued) (Continued)
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F2MC-16LX Family Standard Products
MB90565 Series

For phone, etc.

MB90568 MB90F568 * Maximum internal clock frequency: 16 MHz
ROM 128 KB FLASH ROM 128 KB ¢ Minimum execution time: 62.5 ns

RAM 4 KB RAM 4 KB )
« Operating temperature range: -40°C to +85°C

MB90567
ROM 96 KB

MB90V560
RAM 4 KB

<Evaluation device>

RAM 4 KB

Operating Package
Part number | power supply Functions
voltage (V) QFP LQFP PGA
64P 64P 1/O ports: 51 Max.
MB90567 (14 x 20 mm) | (12 x 12 mm) ~ | Timebase timer (WDT): 18-bit x 1ch.
Reload timer: 16-bit x 2 ch.
4P 64p PPG timer: 8-bit x 6¢ch. (16-bit x 3ch.)
MB90568 +2.7t0 +3.6 — | Analog section: 8/10-bit A/D converter x 8ch.
(14 x20 mm) | (12 x 12 mm) Real time 1/0: 16-bit input capture unit (ICU) x 4ch.
16-bit output compare unit (OCU) x 4ch.
64P 64P 16-bit free running timer x 1 ch.
MBI0F568 @4x20mm) | (12x12mm) | ~ |UART: 2ch.
External interrupts: 8
Low-power consumption modes: Sleep, hardwarestandby,
MB9OV560 +3.010 +5.5 - - 256C pseudo-timer mode,
CPU intermittent operation

Packages: P - plastic, C - ceramic
©:Under development

MB90550A/550B Series

For AV equipment, high level home appliances, industrial applications, etc.

MB90P553A MB90V553A . i i :
MB90553B OTPROM 128 KB ELASH ROMI28 KB M‘a)‘qmum |ntern:ﬂ;1| clgck frequency: 16 MHz
ROM 128 KB RAM 4 KB RAM 4 KB * Minimum execution time: 62.5 ns
MB90552B RAM 4 KB « Operating temperature range: -40°C to +85°C
ROM 64 KB
RAM 2 KB MB90T553A MB90V550A
Ext. ROM
MB90T552A RAM 4 KB RAM 6 KB
Ext. ROM
RAM 2 KB <Evaluation device>

Operating Package
Part number | power supply ep | Loep | pea Functions
voltage (V) Q Q
MB90552B 100P | 100P - | VO ports: 83 Max. )
[ Timebase timer (WDT): 18-bit x 1 ch.
MBO0T552A 100P | 100P - |UART:1ch.
— +3.5t0 +5.5 SIO: 1 ch.
MB905538 100P | 100P - 12C bus interface: 2 ch.

Analog section: 10-bit A/D converter x 8 ch.
Real time 1/O: 16-bit input capture unit (ICU) x 4 ch.

MB90T553A 100P 100P -

16-bit output compare unit (OCU) x 4 ch.
16-bit free running timer x 1 ch.
MBOOPS53A 100P | 100P ~ | PPG timer: 8-bit x 6 ch. (16-bit x 3 ch.)
- Reload timer : 16-bit x 2 ch.
MB90F553A +4.5t0 +5.5 100P 100P - External interrupts: 8
— ] Low-power consumption modes: Sleep,pseudo-timer, stop,
MB90V550A - - 256C CPU intermittent operation

Packages: P - plastic, C - ceramic
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16-bit Proprietary F 2MC-16LX Family Standard Products

(Continued)

(Continued)

96

count

Pin

(Continued)

Main functions

Series
name

Type

ROM

RAM

100

|| (10-bit x 8ch.),

A/D converter

D/A converter
(8-bit x 2ch.),
UART (5ch.),
external inter-
rupts (8ch.),
input capture
(16-bit x 4ch.),
output compare
(16-bit x 4ch.),
PPG timer
(8-bit x 2ch.),
reload timer
(16-bit x 3ch.),
free running
timer

(16-bit x 1ch.),
PWC timer
(16-bit x 1ch.),
IE bus

MB90580C

/CA series || |

Mass
production

64 KB

4 KB

Part number

MB90587C

128 KB —

6 KB

MB90587CA

FLASH ROM

Equivalent device

MB90583C

MB90583CA

FLASH

128 KB —

6 KB

MB90583C

MB90F583C

MB90583CA —

MBOOF583CA

256 KB —

6 KB

Evaluation
device

Evaluation target devi

MB9O0F584C

MBOO0OF584CA

ice

6 BK

MB90580
series

MB90V580B

UART (L ch.),

"SI0 (2 ch.),

A/D converter
(8/10 bit x 8 ch.) ,
UDMAC (16 ch.),
12C bus interface
(2 ch),

input capture

(16 bit x 2 ch.) ,
output compare
(16 bit x 6 ch.) ,
PPG timer

(8 bit x 6 ch.)
up/down counter
(8 bit x 2 ch.)
reload timer

(16 bit x 1 ch.)
free running timer
(16 bit x 1 ch.),
PWC timer

(16 bit x 3 ch.),
UPG(1 ch.)

MB90470
series

Mass
production

128 KB —

10 KB

MB90473

(Continued)

256 KB —

16 KB

MB90474

FLASH ROM

Equivalent device

FLASH

—256 KB —

16 KB

MB90473
MB90474

MBO0OF474L

Evaluation
device

Evaluation target devi

MB90F474H

ice

16 KB

MB90470
series

MB90V470B
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MB90580C/580CA Series

For car audio, etc.

MBOO0F584C/CA Man ternal clock f _
MBOOF583C/CA FLASH ROM 256 KB | * aximum internal CloCK frequency:
(FLASH ROM 128 KB> RAM 6 KB 16 MHz (32.768 kHz)
RAM 6 KB .
MB90583C/CA

Minimum execution time: 62.5 ns (122.1 pus)

ROM 128 KB MB90V580B\ « Operating temperature range: -40°C to +85°C
RAM 6 KB ' ’
RAM 6 KB

MB90587C/CA
ROM 64 KB
RAM 4 KB <Evaluation device>
Operating Package
Part number | power supply Functions
voltage (V) QFP | LQFP | PGA

MB90583C 100P | 100P - I/O ports: 77 Max. )
E— Timebase timer (WDT): 18-bit x 1 ch.

MB90583CA 100P | 100P - UART: 5 ch. )
— 1 +3.0to+5.5 Analog section: 10-bit A/D converter x 8 ch.

MB90587C 100P 100P - 8-bit D/A converter x 2 ch.
_ Real time 1/O: 16-bit input capture unit (ICU) x 4 ch.

MB90587CA 100P 100P - 16-bit output compare unit (OCU) x 2 ch.

16-bit free running timer x 1 ch.

MB90F583C 100P 100P - PPG timer: 8-bit x 2ch. (16-bit x 1 ch.)
_— PWC timer: 16-bit x 1 ch.

MB90F583CA 100P 100P - Reload timer:16-bit x 3 ch.
—— 1 +45to+55 IE bus (MB90583C/CA, MB90F583C/CA,MB90V580B)

MB90F584C 100P | 100P - For clock two systems : MB90583C/587C/F583C/F584C/V580B
—_——— For clock one system : MB90583CA/587CA/F583CA/F584CA

MBOOF584CA 100P | 100P - External interrupts: 8

Low-power consumption modes: Sleep, stop, watch,
MB90V580B +3.0t0 +5.5 - - 256C sub, pseudo-timer CPU intermittent operation mode

Packages: P - plastic, C - ceramic

MB90470 Series
For AV equipment, high level home appliances, industrial applications, etc.
MBOOF474L/H « Maximum internal clock frequency:
FLASH ROM256KB 20 MHz(32.768 kHz)
RAM 16KB - S
¢ Minimum execution time: 50 ns(122.1 us)
« Operating temperature range: -40°C to +85°C

MB90474

ROM 256KB
RAM 16KB

MB90473

ROM 128KB
RAM 10KB

MB90V470B
RAM 16KB
<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) QFP | LQFP | PGA

I/O ports: 84 Max. )
MB90473 100P | 100P - Timebase timer (WDT): 18 bit x 1 ch.
UB/doyvn counter: 8 bit x 2 ch. (16bit x 1 ch.)
+1.8 to +3.6 gIOG Smﬁr: 8 bit x 6 ch. (16bit x 3 ch.)
:2ch.
MB90474 100P | 100P - Analog section: 8/10bit A / D converter x 8 ch.
I°C bus interface :1 ch. )
Real time I/O : 16-bit input capture unit (ICU) x 2 ch
16-bit output compare unit (OCU) x 6 ch
MB9OF474L * +2.4 t0 +3.6 100P | 100P - 16-bit free running timer x 1 ch.
UART: 1 ch. )
Reload timer: 16 bit x 1 ch.
PWC timer: 16 bit x 3 ch. .
MBOOF474H *2 100P | 100P - uDMAf :h16 ch.(Request for DTP input x 8 ch.)

PG: 1 ch.
+2.7 to +3.6 External interrupts: 8 ) . )
When a dual power supply is used, a part of I/O is 5V pin.
MB90V470B - - 256C | Low-power consumption modes:Sleep,stop(hardware),watch,
sub, CPU intermittent operation, pseudo-timer mode

Packages: P - plastic, C - ceramic
*1 : Low voltage type (maximum clock frequency : 12MHz, Vcc = 2.5V to 3.6V)
*2 : High speed type (maximum clock frequency : 20MHz, Vcc = 3.13V to 3.6V)
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(Continued)

98

Pin
count

(Continued)

Main functions

Series
name

Type

ROM
FLASH ROM

RAM

100

UART (1 ch.),
SIO (2 ch)),
A/D converter

(8ch.),

input capture
(16 bitx 2 ch.),
output compare
(16 bit x 6 ch.),
PPG timer

(8 bit x 6 ch.)

(8 bit x 2 ch.)
reload timer
(16 bit x 1 ch.)

(16 bit x 1 ch.)

(8/10 bit x 8 ch.) ,
UDMAC (16 ch.),
external interrupts

up/down counter

free running timer

MB90480
series

FLASH

192 KB —

4 KB

Part number

256 KB —

6 KB

MB90F481

MB90F482

Evaluation
device

Evaluation target devi

ce

16 KB

MB90480
series

MB90V480 *

*: Unde

11120 —

A/D converter
(10-bit x 8ch.),
D/A converter
(8-bit x 2ch.),
UART (2ch.),
S10(3ch.),

(8ch.),

input capture
(16-bit x 2ch.),
output compare
(16-bit x 4ch.),

PPG timer
(8-bit x 2ch.),

(8-bit x 2ch.),

timer (1ch.)

external interrupts

12C bus interface,

up/down counter

free running timer,

MB90570A/C

series

Mass
production

128 KB —

6 KB

r development

MB90573C

256 KB —

10 KB

MB90574C

FLASH ROM

Equivalent device

FLASH

—1256 KB —

10 KB

MB90573C/
574C

MBO0F574A

Evaluation
device

Evaluation target devi

ce

10 KB

MB90570A/C
series

MB9O0V570A




16-bit Proprietary F 2MC-16LX Family Standard Products

MB90480 Series

For AV equipment, high level home appliances, industrial applications, etc.

MB90F482
FLASH ROM 256KB

MB90F481
FLASH ROM 192KB
RAM 4 KB

RAM 6 KB

— T =/ =N
MB90V480

* Maximum internal clock frequency: 25 MHz(32.768 kHz
e Minimum execution time: 40 ns(125 ps)
Operating temperature range: -40°C to +85°C

( RAM 16 KB

— — —
<Evaluation d
Under develo

—
evice>
pment

Part number

Operating
power supply
voltage (V)

Package

QFP

LOFP | PGA

Functions

MB9O0F481

MB90F482

+2.7 to +3.6

100P

100P -

100P

100P -

©MB90V480

+2.7 to +3.6 -

- 299C

I/O ports: 84 Max.

Timebase timer (WDTE: 18 bit x 1 ch.

Up/down counter: 8 bit x 2 ch. (16bit x 1 ch.)
PPG timer: 8 bit x 6 ch. (16bit x 3 ch.)

SIO:; 2 ch. )
Analog section: 8/10bit A / D converter x 8 ch.

16-bit input capture unit (ICU) x 2 ch
16-bit output compare unit (OCU) x 6 ch
16-bit free running timer x 1 ch.

Real time I/O :

UART: 1 ch. )
Reload timer: 16 bit x 1 ch.
DMAC : 16 ch.
xternal interrupts: 8 ch.
Low-power consumption modes:Sleep,stop(hardware),watch,
sub, CPU intermittent opera-
tion, pseudo-timer mode

Packages: P - plastic, C - ceramic
©: Under development

MB90570A/570C Series

For car audio

MB90573C
ROM 128KB

RAM 6KB

» Maximum internal clock frequency: 16 MHz (32.768 kHz)

MB90574C MBO0F574A
ROM 256KB FLASH ROM256

RAM 10KB

RAM 10KB

) e Minimum execution time: 62.5 ns (122.1 ps)
KB} .

Operating temperature range: -40°C to +85°C
MB90V570A

RAM 10KB

<Evaluation device>

Operating Package
Part number SL?")’“’)T; Functions
voltage (V) QFP LQFP PGA
120P ¥‘O pgrts: t97 M%VDT) 18-bit x 1 ch
- imebase timer : 18-bit x 1 ch.
nalog section: 10-bi converter x 8 ch.
+3.010 +5.5 g 8-bit D/A converter x 2 ch,
MB90574C 120P 120P Real time 1/O: %ggl}: mptut %apture unit (!tCU CXU% ché.1 h
- -bit output compare uni x 4 ch.
(16 x 16 mm) | (20 x 20 mm) . _16-bit free running timer x { ch.
PPG timer: 8-bit x 2 ch. (16-bit x 1 ch.)
e 120p Itjc/gus mterfa(t:e 8-bit x 2ch.(16-bit x 1 ch
- own counter: 8-bit x 2ch.(16-bit x 1 ch.
MBOOF574A | +4.5t0 +5.5 Eig x ig mmg (20 X 20 mm) SR ( )
External interrupts: 8
Clock timer: 1 ch. .
Low-power consumption modes :Sleep, stop, sub,
MBOOV570A | +3.0 to +5.5 - - 256C pseudo-timer, watch,
CPU intermittent opera-
tion mode

Packages: P - plastic, C - ceramic
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Pin
count

Main functions

Series
name

Type ROM

RAM

F2MC-16LX
Family
CAN
Controller
Products

(Continued)

100

48

| |UART (1 ch.),

CAN interface (1ch.),

MB90385
series

| production

Mass L | 64Kp

2 KB

Part number

A/D converter
(8/10-bit x 8ch.),
external interrupts
(4 ch),

free running timer
(16-bit x 1ch.),
input capture
(16-bit x 4ch.),
8/16-bit PPG timer
(2 ch),

Watch timer,
Reloard timer
(16-bit x 2ch.)

FLASH ROM

Equivalent device

MB90387 *

MB90387S *

FLASH 64 KB

2KB

MB90387

MB90F387 *

Evaluation target

MBO0F387S *

device

Evaluation

device

6 KB

MB90385
series

MBO0V495G

*: Under development

64

UARTI/SIO (2 ch.)

A/D converter

MB90495G
series

| production

Mass L | 64p

2 KB

MB90497G

(8/10-bit x 8ch.),
external interrupts
(8 ch.),

input capture
(16-bit x 4ch.),
8/16-bit PPG timer
(2ch.),

Reloard timer
(16-bit x 2ch.),
free running timer
(16-bit x 1ch.),
CAN interface (1ch.)

FLASH ROM

Equivalent device

FLASH 64 KB

2KB

MB90497G

MB90F497G

Evaluation target

device

Evaluation

device

2KB

MB90495G
series

MB9O0V495G




16-bit Proprietary F 2MC-16LX Family caN controller Products

F2MC-16LX Family CAN Controller Products
MB90385 Series

For car bodies control, etc.

- — — * Maximum clock frequency: 16 MHz (32.768 kHz)
MB90F387/S L . L
(FLASH ROM 64 KB) + Minimum execution time: 62.5 ns (122.1 ps)
— 303; /S_\ o RAM2KB + Operating temperature range: —40°C to +85°C
MB 7
( ROM 64 KB Under development
L RAM2KB MB90V495G
Under development RAM 6 KB

<Evaluation device>

Operating Package .
Part number power supply Functions
voltage (V) LQFP | PGA

I/O ports : 36 Max. (MB90387S/F387S)
©MB90387 48P - 34 Max. (MB90387/F387/V495G)
CAN interface : 1ch.
Timebase timer (WDT): 18-bit x 1 ch.
48P - Watch timer,
OIS PPG timer : 16-bit x 2 ch. (8-bit x 4 ch.)
A/D converter: 8/10-bit x 8 ch.
Real time I/O:  16-bit input capture unit (ICU) x 4 ch.

©MB90F387 +35t0+5.5 | 48P - 16-bit free-run timer x 1 ch.
UART : 1 ch.
Reload timer : 16-bit x 2 ch.

©MBIOF387S 48P - For clock two systems : MB90387S/F387S

For clock one system : MB90387/F387/V495G

External interrupts : 4ch.

MB90V495G - 256C | Low-power consumption modes:Sleep, stop, sub, watch, pseudo-timer,
CPU intermittent operation mode

Packages: P - plastic, C - ceramic
©: Under development

MB90495G Series

For car bodies control, etc.

¢ Maximum clock frequency: 16 MHz(32.768 kHz)
¢ Minimum execution time: 62.5 ns(122.1 ps)
MB90V495G « Operating temperature range: -40°C to +85°C

MB90497G MB90F497G
ROM 64 KB FLASH ROM 64 KB

RAM 2 KB RAM 2 KB

RAM 2 KB

<Evaluation device>

Operating Package ]
Part number power supply Functions
voltage (V) QFP | LQFP | PGA

1/0O ports : 49 Max.
Timebase timer (WDT) : 18-bit x 1 ch.
8/16-bit PPG timer : 2ch. (can oprate as 8-bit x 2 ch. at 1 ch.)
UART/SIO : 1ch.
Analog section : 8/10-bit A/D converter x 8 ch.
Real time 1/0O :  16-bit input capture unit (ICU) x 4 ch.
MESORSIIC +4.510 +5.5 64P 64pP - 16-bit free-run timer x 1 ch.

’ ’ Reload timer : 16-bit x 2 ch.
CAN interface : 1 ch.
Watch timer
External interrupt: 8ch.
MB90V495G - - 256C | Low-power consumption modes: Sleep, stop, sub, watch,
CPU intermittent operation,
pseudo-timer mode

MB90497G 64P | 64P -

Packages: P - plastic, C - ceramic
SMC: Stepper motor controller
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(Continued)

(Continued)

102

Pin

Series

Main functions Type ROM RAM Part number
count name
100 |- CAN interface MB90420 | | mask || 128 KB || 6 KB MBOO0423GA *
h GAI/GBIGC
(2ch), series
UART (2 ch.),
A/D converter MB90423GB *
(8/10-hit x 8 ch.),
SMC (4 ch.),
external interrupts MB90423GC *
(8 ch.),
input capture . .
(16-bit x 4 ch.), FLASH ROM Equivalent device
PPG timer H FLASH | 128KB | 6KB MB90423GA — MB90F423GA *
(16-bit x 3 ch.),
watch timer,
reloard timer MB90423GB |— MB90F423GB *
(16-bit x 2 ch.),
free running timer
(16-bit x 1 ch.), MB90423GC |—{ MB90F423GC *
Sound generator,
LCD controller/driver Evaluation target device
Evaluation MB90420GA/
| device 6 KB 1— GBI/GC series || MB90V420G
*: Under development
CAN interface (1ch.), MB90425 Mass *
TUART (2 ch), GAIGBIGC 1 production [ 64 KB |— 4KB MB90427GA
A/D converter series
(8/10-bit x 8ch.),
H MB90427GB *
SMC (4 ch.),
external interrupts
(8 ch.), L] MB90427GC *
input capture
(16-bit x 4 ch.),
PPG timer Mass *
(16-bit x 3 ch), A production [ 128 KB |- 6 KB MB90428GA
watch timer,
reloard timer
X H MB90428GB *
(16-bit x 2 ch.),
free running timer
(16-bit x 1 ch.), Ll MB90428GC *
Sound generator,
LCD controller/driver
FLASH ROM Equivalent device
H FLASH [ 128KB |- 6KB MB90425GA |—{ MB90F428GA
MB90425GB |—{ MB90F428GB
MB90425GC — MB90F428GC
Evaluation target device
Evaluation MB90425GA/
| device 6 KB 1 GBIGC series [ | MBIOV420G

(Continued)

*: Under development




16-bit Proprietary F 2MC-16LX Family caN controller Products

MB90420GA/420GB/420GC Series

Automotive Aplications, etc.

Y N * Maximum clock frequency: 16 MHz (32.768 kHz)

[N | MB90FA423GA/GB/GC ] ¢ Minimum execution time: 62.5 ns (122.1 ps)

MB90423GA/GB/GC FLASH ROM 128 KB « Operating temperature range: —40°C to +105°C
(" Romizsks ) \_ _RAMGKB_ _/ (MB90V420G perating femp ge:

— _RAMGKB Under development RAM 6 KB

Under development <Evaluation device>

Operating Package

Part number | power supply Functions

voltage (V) QFP | LQFP | PGA

_ 1/0 ports : 58 Max.
©MB90423GA 100P | 100P CAN interface : 2ch.
e — Timebase timer (WDT): 18-bit x 1 ch.
Watch timer, Sound generator
PPG timer : (16-bit x 3 ch.)
Analog section : 8/10-bit A/D converter x 8 ch.
©MB90423GC 100P | 100P - |Realtime I/O:  16-bit input capture unit (ICU) x 4 ch.
16-bit free-run timer x 1 ch.
UART : 2 ch., Reload timer : 16-bit x 2 ch.
©MB90F423GA +4.5t0 +5.5 |[100P | 100P - Stepper motor controller : 4 ch.
LCD controller/driver: 96 elements, 2 to 4 common,
12 to 24 segments,
©MB90F423GB 100P | 100P - 16 x 8-bit LCD display RAM
For clock one system : MB90423GA/F423GA
For clock two systems : MB90423GB/GC/F423GB/GC/V420G
©MB9I0F423GC 100P | 100P ~ | External interrupts : 8ch.
Low-voltage detection reset (MB90423GA/GB/F423GA/GB)
Low-power consumption modes:Sleep, stop, sub, watch,
pseudo-timer, CPU intermittent operation mode

©MB90423GB 100P | 100P -

MB90V420G - - 256C

Packages: P - plastic, C - ceramic
©: Under development

MB90425GA/425GB/425GC Series

Automotive Aplications, etc.

‘MB90428GAGBI/GC , /MBIOF428GA/GB/GC *  Maximum clock frequency: 16 MH2(32.768 kHz)
( ROM 128KB ) ROM 128KB «  Minimum execution time: 62.5 ns(122.1 ps)
—_ = = = RAM 6KB RAM 6KB « Operating temperature range: -40°C to +105°C
MB90427GA/GB/IGC, ~— — — — _— p g temp 9
( ROM 64KB ) Under development MBOOVA20G
_ RAMAE RAM 6K
Under development <Evaluation device>
Operating Package
Part number | power supply Functions
voltage (V) QFP [LQFP | PGA
_ 1/0O ports: 58 Max.
OMBI0427GA 100P | 100P CAN interface : 1ch. (2ch. : MB90V420)
Timebase timer (WDT): 18-bit x 1ch.
©MB90427GB 100P | 100P | = |watch timer (main clock)
S — Sound generator
©MB90427GC 100P | 100P - | PPG timer : 16-bit x 3 ch.
- Analog section : 8/10-bit A/D converter x 8ch.
©MBO0428GA 100P | 100P - |Realtime I/O:  16-bit input capture unit (ICU) x 4 ch.
16-bit free-run timer x 1ch.
_ UART : 2 ch.
@A +4.510 5.5 100P | 100P Reload timer : 16-bit x 2 ch.
: : 100P | 100P _ | Stepper motor controller : 4 ch.
©MB90428GC LCD controller/driver: 96 elements, 2 to 4 common,
- 12 to 24 segments,
MB90F428GA 100P | 100P - 16 x 8-bit LCD display RAM
R For clock one system : MB90427GA/428GA/F428GA
MB90F428GB 100P | 100P - For clock two systems : MB90427GB/GC/428GB/GC
e — /F428GB/GC/V420G
MB90F428GC 100P | 100P - External interrupts 8 ch.
Low-voltage detection reset (MB90427GA/GB/428GA/GB/F428GA/GB)
_ _ Low-power consumption modes:Sleep, stop, sub, watch,
VIERIDYAZTE 256C pseudo-timer, CPU intermittent operation mode

Packages: P - plastic, C - ceramic
©: Under development
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(Continued) (Continued)
Pin Main functions Series Type ROM RAM Part number
count name

|| 100 L CAN interface ] MB90.44OG || Mas§ 1128 kBl 6 kB MB90443G *
(3 ch.), series production
UART (2 ch.),
SIO (1ch.), FLASH ROM Equivalent device
A/D converter
(8/10-bit x 8 ch), H FLASH (128 KB— 6 KB (H MB90443G |- MB90F443G

external interrupts

(8 ch.), Evaluation target device

input capture Evaluation MB90440G

(16-bit x 8 ch), | device 14KB I " series  [| MBOOVA40G
output compare

(16-bit x 4ch), *: Under development
8/16-bit PPG timer

(4ch),

Reloard timer
(16-bit x 2 ch.),
free running timer
(16-bit x 1ch.),
external bus inter-

face
A/D converter MB90595G Mass

"] (10-bit x 8 ch.), | series []]|production| | 128 KB— 4 KB MBI0598G
UART (2 ch.)
SIO (1 ch.), FLASH ROM Equivalent device
(Zfsh'?terface | FLASH {128 kBl 4KB || MB90598G || MBYOF598G
SMC (4ch.),
external interrupts Evaluation target device
_(8 ch.), L Evalu_atlon 6KB L MBQO_SQSG | | MBoovs9sG
input capture device series

(16-bit x 6 ch.),
output compare
(16-bit x 4 ch.),
8/16-bit PPG timer
(6ch),

Reloard timer
(16-bit x 2 ch.),
free running timer
(16-bit x 1 ch.),
watch timer (1 ch.)

(Continued) (Continued)
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MB90440G Series
For gateway, etc.
“MB90443G
| rRoM128KB |
RAM 6 KB

g
Under development

e Maximum clock frequency: 16 MHz (32.768 kHz)
¢ Minimum execution time: 62.5 ns (125 us)
¢ Operating temperature range: -40°C to +105°C

MB90F443G
FLASH ROM 128 KB

RAM 6 KB

MB90V440G
RAM 14 KB

<Evaluation device>

Operating
power supply
voltage (V)

Part number

Package

oFP PGA Functions

©MB90443G

MB90F443G +4.51t0 +5.5

MB90V440G

1/0 ports: 81

CAN interface: 3 ch.

Timebase timer (WDT): 18-bit x 1 ch.
8/16-bit PPG timer: 4 ch.

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

100P -

Real time 1/0:16-bit input capture unit (ICU) x 8 ch.

16-bit output compare unit (OCU) x 4 ch.
100P - 16-bit free-run timer x 1 ch.
UART: 2 ch.

SIO: 1 ch.

Reload timer: 16-bit x 2 ch.

External interrupts: 8 ch.

- 256C | external bus interface

Low-power consumption modes: Sleep, stop, sub, watch, CPU inter-
mittent operation, pseudo-timer mode

Packages: P - plastic, C - ceramic
©: Under development

MB90595G Series

For dashboard, car audio, etc.

MB90598G

ROM 128KB
RAM 4 KB

* Maximum clock frequency: 16 MHz
* Minimum execution time: 62.5 ns
* Operating temperature range: -40°C to +85°C

MB90F598G
FLASH ROM 128KB

RAM 4 KB MBO0V595G

RAM 6 KB

<Evaluation device>

Operating
power supply
voltage (V)

Part number

Package

oFP PGA Functions

MB90598G

MB90F598G +4.5t0 +5.5

MB90V595G

1/0 ports: 78

Timebase timer (WDT): 18-bit x 1 ch.

UART: 2 ch.

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

Real time 1/0:16-bit input capture unit (ICU) x 4 ch.

100P -

16-bit output compare unit (OCU) x 4 ch.
16-bit free-run timer x 1 ch.

8/16-bit PPG timer: 6 ch.

SIO: 1 ch.

Reload timer: 16-bit x 2 ch.

100P -

CAN interface: 1 ch.
SMC: 4 ch.
- 256C | External interrupts: 8 ch.
Low-power consumption modes: Sleep, stop, pseudo-timer,
CPU intermittent operation mode

Packages: P - plastic, C - ceramic
SMC: Stepper motor controller
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(Continued)

(Continued)

106

(Continued)
Pin Main functions Series Type ROM RAM Part number
count name
FLASH ROM Equivalent device
A/D converter MB90540G MB90540G
100 (8/10 bit x 8 ch.) , [ ] /GS series FLASH —128 KB+—{ 6 KB series I MBOOF543G
CAN controller
(2 ch)), MB90540GS
UART (2 ch.), series || MBOOFS43GS
SIO(1 ch.)
external inter- Evaluation target device
_rupts (8 ch.), _ Evalugtlon 8 KB | M89054OG/ || MB9OV540G
input capture unit device GS series
(16-bit x 8 ch.) ,
output compare
unit
(16-bit x 4 ch.) ,
8/16-bit PPG timer
(4ch),
reload timer
(16-bit x 2 ch.) ,
free running timer
(16-bit x 1 ch.)
UART (2 ch.) MB90545G Mass
SIO (1ch.), || /GS series [ | production [ | 256 KB— 6 KB MB90549G
A/D converter
(8/10-b|t_>< 8ch.), MB90549GS
external interrupts
(8 ch.),
input capture FLASH ROM Equivalent device
(16-bit x 8ch.), | FLASH | {128 KB 4 KB || MB90549G || MB9OF548GL
output compare
(16-bit x 4ch.), —[
8/16-bit PPG timer
(4 ch), MBOOF548G
Reloard timer
(16-bit x 2ch.), MB90549GS MBOOF548GLS
free running timer
(16-bit x 1ch.), —[
CAN controller
(1ch,) MBOOF548GS
L1256 KB 6 KB MB90549G —{ MB90F549G
MB90549GS — MB90F549GS
8 KB MB90549G —{ MB90F546G
MB90549GS — MB90F546GS
Evaluation target device
] Evalufatlon 6 KB MB9054_5G/ || mBoovs40G
device GS series
(Continued)
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MB90540G/540GS Series

For dashboard, car audio, etc.

MB90F543G/GS * Maximum internal clock frequency: 16 MHz (32.768 kHz)
FLASH ROM128KB e Minimum execution time: 62.5 ns (122.1 ps)
RAM 6KB « Operating temperature range: -40°C to +85°C
MB90V540G
RAM 6KB

<Evaluation device>

Operating Package
Part number power supply Functions

1/0O ports : 81 Max.

Timebase timer (WDT) : 18-bit x 1 ch.

MB90F543G 100P | 100P - CAN controller : 2 ch.

8/16-bit PPG timer : 4 ch.

SIO: 1ch.

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

Real time 1/O : 16-bit input capture unit (ICU) x 8 ch.
16-bit output compare unit (OCU) x 4 ch.

MB90F543GS +4.51t0 +5.5 100P | 100P - 16-bit free running timer x 1 ch.

UART : 2 ch.

Reload timer : 16-bit x 2 ch.

For clock one system : MB90F543GS

For clock two systems : MB90F543G/V540G

External interrupts : 8 ch.

MB90V540G - - 256C | Low-power consumption modes : Sleep, stop, sub, CPU inter-

mittent operation, watch,

pseudo-timer mode

Packages: P - plastic, C - ceramic

MB90545G/545GS Series

For dashboard, car audio, etc.
C/IBQOF54QG/GS> CABQOF54BG/Gs> « Maximum clock frequency: 16 MHz(32.768 kHz)

FLASH ROM 256 KB ) | FLASH ROM 25 6KB «  Minimum execution time: 62.5 ns(122.1 ps)

RAM 8 KB
MB90V540G |, : T e s
RAM 6 KB Operating temperature range: -40°C to +85°C

RAM 6 KB

RAM 6 KB FLASH ROM 128KB J FLASH ROM 128 KB <Evaluation device>

MB90549G/GS
ROM 256 KB MB90F548G/GS | /MB90F548GL/GLS
RAM 4KB RAM 4 KB

Operating Package
Part number | power supply Functions
voltage (V) | QFP |LQFP | PGA
MB90549G 100P | 100P - 1/O ports: 80 Max.
_ | Timebase timer (WDT): 18-bit x 1 ch.
M 100P | 100P CAN controller : 1 ch.
MB90F546G 100P | 100P - 8/16-bit PPG timer : 4 ch.
——  +45t0+55 SIO : 1ch.
MB90F546GS 100P | 100P — | Analog section : 8/10-bit A/D converter x 8 ch.
—_— ] Real time 1/0:  16-bit input capture unit (ICU) x 8 ch.
MBOOF548G 100P | 100P | - 16-bit output compare unit (OCU) x 4 ch.
16-bit free-run timer x 1 ch.
MB90F548GS 100P | 100P UART : 2 ch.
MB9OF548GL 100P | 100P — | Reload timer : 16-bit x 2 ch.
— 1 +35t0+55 For clock one system : MB90549GS/F546GS/F548GS/F548GLS/
MBO0F548GLS 100P | 100P - F549GS
For clock two systems : MB90549G/F546G/F548G/F548GL/F549G/
MB90F549G 100P | 100P - V540G

- External interrupts : 8 ch.
MBYOF549GS | +4.5t0 +5.5 | 100P | 100P | - Low-power consumption modes: Sleep, stop, sub, CPU intermittent oper-
MB90V540G - - 256C ation, watch, pseudo-timer mode

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

108

Pin
count

(Continued)

Main functions

Series
name

Type

ROM

RAM

100

A/D converter
(10-bit x 8 ch.),

MB90590G
series

Mass
production

256 KB

6 KB

Part number

UART (3 ch))

SIO (1 ch.),

CAN interface
(2ch)),

SMC (4 ch.),
sound generator
(1ch),

external interrupts
(8 ch.),

input capture
(16-bit x 6 ch.),
output compare
(16-bit x 6 ch.),
8/16-bit PPG timer
(6 ch.),

Reloard timer
(16-bit x 2 ch.),
free running timer
(16-bit x 1 ch.),
watch timer (1 ch.)

MB90594G

384 KB

8 KB

FLASH ROM

MB90591G

Equivalent device

FLASH

256 KB

6 KB

MB90594G

MB90F594G

384 KB

8 KB

MB90591G

MB90F591G

Evaluation
device

Evaluation target device

8 KB

MB90590G

series

MB90V590G

120

CAN interface
(2ch.),

MB90390
series

FLASH

384 KB

10 KB

MB90390
series

MB90F394 *

UART (3 ch.)

SIO (1 ch.),

A/D converter
(8/10-hit x 8 ch.),
SMC (6 ch.),
external interrupts
(8 ch.),

input capture
(16-bit x 6¢h.),
output compare
(16-bit x 8 ch.),
free running timer
(16-bit x 2 ch.),
8/16-bit PPG timer
(6ch),

Reloard timer
(16-bit x 2 ch.),
sound generator
(1 ch))

Evaluation
device

Evaluation target device

16 KB

MB90390
series

MB90V390 *

*: Under development
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MB90590G Series

For dashboard, etc.

MB90591G
ROM 384KB

RAM 8KB

MB90594G
ROM 256KB

RAM 6KB

FLASH ROM 384KB

MB90F594G

FLASH ROM 256KB
RAM 6KB

MB90F591G * Maximum clock frequency: 16 MHz
e Minimum execution time: 62.5 ns

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

RAM 8KB

MB90V590G
RAM 8KB

<Evaluation device>

Operating Package i
Part number power supply Functions
voltage (V) QFP PGA
1/0 ports: 78 MAX.
MB90591G +4.75t0 +5.25 100P - Timebase timer (WDT): 18-bit x 1 ch.
UART: 3ch.
Analog section:10-bit A/D converter x 8 ch.
_ Real time 1/0:16-bit input capture unit (ICU) x 6 ch.
MBO0594G 4510455 100P 16-bit output compare unit (OCU) x 6 ch.
16-bit free-run timer x 1 ch.
8/16-bit PPG timer : 6 ch.
MB90F591G +4.75 to +5.25 100P - SIO: 1 ch.
Reload timer: 16-bit x 2 ch.
CAN interface: 2 ch.
SMC: 4ch
HIEDETERE 100pP - Sound generator: 1 ch.
+4510 +5.5 Watch timer: 1 ch.
External interrupts: 8 ch.
MB90V590G - 256C | Low-power consumption modes: Sleep, stop, pseudo-timer,
CPU intermittent operation mode
Packages: P - plastic, C - ceramic
SMC: Stepper motor controller
MB90390 Series
For dashboard, etc.
* Maximum clock frequency: 20 MHz
~ MB9OF394 ,_MB_QO\/_ag(T « Minimum execution time: 50 ns
(FLASRIjAﬁOll\él 234 KB) ( RAM 16 KB « Operating temperature range: -40°C to +85°C
N — — — — N — —

Under development

<Evaluation device>
Under development

Part number

Operating
power supply
voltage (V)

Package

Functions

QFP

PGA

©MB90F394

+4.5t0 +5.5

120P

1/0 ports: 96 MAX.

CAN interface: 2 ch.

Timebase timer (WDT): 18-bit x 1 ch.

Real time watch timer: 1 ch.

Sound generator: 1 ch.

8/16-bit PPG timer : 6 ch.

Analog section: 8/10-bit A/D converter x 8 ch.
Real time 1/0:16-bit input capture unit (ICU) x 6 ch.

©MB90V390

+4.5t0 +5.5

16-bit output compare unit (OCU) x 8 ch.

16-bit free-run timer x 2 ch.
UART: 3 ch.
Reload timer: 16-bit x 2 ch.
SIO: 1 ch.
SMC: 6 ch.
External interrupts: 8 ch.
Low-power consumption modes: Sleep, stop, pseudo-timer,

CPU intermittent operation mode

299C

Packages: P - plastic, C - ceramic
SMC: Stepper motor controller

©: Under development
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16'b|t Propl’letary F 2MC'16LX Fam”y LCD Controller/Driver Products

Pin Main functions Series Type ROM RAM Part number
count name
F2MC-16LX A/D converter MB90520/A/B Mass
Family [ | 1201 (10-bit x 8ch.), series || |production | | 64KB — 4 KB MB90522
LCD D/A converter
Controller/ (8-bit x 2ch.),
Driver UART (1ch.) ] MB90s22A
Product SIO (2ch.),
external interrupts
(8ch.), L{ MB90522B
input capture
(16-bit x 2ch.), L] 128 KB | 4 KB MB90523
output compare
(16-bit x 8ch.),
PPG timer
(8-bit x 2ch.), H MB90523A
up/down counter
(8-bit x 2ch.), L1 MB90523B
reload timer
(26-bit x 2ch.),
free running timer FLASH ROM Equivalent device
(16-bit x 2ch.), MB90522
LCD controller/ H FLASH (128 KB |—{4KB MB90523 [ MB90F523
driver
(32seg. x 4com.), MB90522A
timer (1ch.) MBa0523A [ MBOOFS23A
MB90522B
MB905238 ] MB90F523B
Evaluation target device
| Evalugtlon 6 KB MBQQSZO || mBoov520
device series
MBQO.S 20A1 | MB90V520A
series
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16'b|t Pl’OprIetaI’y F 2MC'16LX Fam”y LCD Controller/Driver Products

F2MC-16LX Family LCD Controller/Driver Products
MB90520/520A/520B Series

For cameras

MB90F523B

FLASH ROM 128KB

RAM 4KB

MB90523/A/B MB90F523/A
ROM 128KB FLASH ROM 128KB
RAM 4KB RAM 4KB

MB90522/A/B
ROM 64KB
RAM 4KB

« Maximum internal clock frequency: 16 MHz (32.768 kHz)

¢ Minimum execution time: 62.5 ns (122.1 ps)
« Operating temperature range: -40°C to +85°C

MB90V520/A
RAM 6KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) QFP | LQFP PGA
MB90522 120P - -
I/O ports: 85 Max.
MB90522A 120P - - Timebase timer (WDT): 18-bit x 1ch.
UART: 1ch.
MB90522B 120P - - Analog section: 10-bit A/D converter x 8ch.
+3.01t0 +5.5 8-bit D/A converter x 2ch.
Real time 1/O: 16-bit input capture unit (ICU) x 2ch.
MB90523 120P 120P - . .
0 0 16-bit output compare unit (OCU) x 8ch.
16-bit free running timer x 2ch.
MB90523A 120p | 120p - Up/down counter: 8-bit x 2ch. (16-bit x 1ch.)
PPG timer: 8-bit x 2ch. (16-bit x 1ch.)
MB90523B 120P 120P - SIO: 2ch.
Reload timer:16-bit x 2ch.
MB90E523 120P 120P - LCD controller/driver: 128 elements, 2 to 4 common,
+4.0 10 +5.5 8 to 32 segments,
MB9OF523A 120P 120P - o 16 > 8-bit LCD display RAM
Timer: 1ch.
External interrupts: 8
MB90F523B 120P 120P - Low-power consumption modes:Sleep, stop, watch,
pseudo-timer, sub,
MB90V520 +3.0t0 +5.5 - - 256C CPU intermittent opera-
tion mode
MB90V520A - - 256C

Packages : P - plastic, C - ceramic
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16-bit Proprietary F 2MC-16LX Family FL controller Products

Pin
count

Main functions

Series
name

Type

ROM

RAM

F2MC-16LX
Family
FL Display
Control
Products

112

— 100

UART (2ch.),

SIO (2ch.),

A/D converter
(8/10-bit x 16ch.),
external interrupts
(4ch.),

reload timer
(16-bit x 3ch.),
input caputure unit
(2ch.),

output compare
unit (1ch.),

free running timer
(16-bit x 1ch.),

FL display driver,
watch clock timer,
12C (2ch.)

MB90M405
series

[ | production

Mass

96 KB

4 KB

Part number

128 KB

MB90M407

4 KB

FLASH RO

MB90M408

Equivalent device

FLASH

128 KB

4 KB

MB90M405
series

MB90MF408

Evaluation

Evaluation target device

4 KB

device

MB90M405
series

MB90MV405




16-bit Proprietary F 2MC-16LX Family FL controller Products

F2MC-16LX Family
MB90M405 Series

FL display panel control

FL (Fluorescent) Display Controller Products

MB90M408
ROM 128KB
RAM 4KB

MB90OMF408
FLASH ROM 128KB
RAM 4KB

MB90M407
ROM 96KB
RAM 4KB

* Maximum internal clock frequency: 16.8 MHz
* Minimum execution time: 59.5 ns
» Operating temperature range: -40°C to +85°C

MB90MV405
RAM 4KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) ol Hein
1/O ports: 26 Max.
MBOOM407 +3.0t0 +3.6 100P - Timebase timer (WDT): 18-bit x 1 ch.
UART: 2 ch.
Analog section: 8/10-bit A/D converter x 16 ch.
Real time 1/0:  16-bit input capture unit (ICU) x 2 ch.
MB90M408 +3.0to +3.6 100P - 16-bit output compare unit (OCU) x 1 ch.
16-bit free running timer x 1 ch.
SIO: 2 ch.
I2C interface: 1 ch.
MBIOMF408 +3.010 +3.6 100P - FL display driver controller
Reload timer: 16-bit x 3 ch.
Watch clock timer
MBIOMV405 +3.010+3.6 - | 2s6c |Externalinterrupts: 4. .
Low-power consumption modes: Sleep, stop, pseudo-timer,
CPU intermittent operation mode

Packages : P - plastic, C - ceramic
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16-bit Proprietary F 2MC-16LX Family

Pin
count

Main functions

Series
name

Type

ROM

Internal AC/DC Motor Control
Macro Products

RAM

Part number

F2MC-16LX
Family
Internal
AC/DC
Motor
Control
Macro
Products

64

114

A/D converter

| (10-bit x 8ch.),

UART(2ch.),
external interrupts
(8ch.),

input capture
(16-bit x 4ch.),
output compare
(16-bit x 6¢h.),
PPG timer

(8-bit x 6¢h.)
Reload timer
(16-bit x 2ch.),
Free running timer
(16-bit x 1ch.),
Wave generator
(1ch.)

MB90560
series

|| production

Mass

32 KB |

1KB

MB90561A

64 KB |—

2 KB

MB90562A

FLAS

H ROM

Equivalent device

FLASH

64 KB —

2 KB

MB90560
series

MB90F562B

Evaluation

Evaluation target devi

ce

device

4 KB

MB90560
series

MB90V560

UART (2 ch,),

| A/D converter

(10-bit x 8ch.),
external interrupts
(8¢ch),

PWC timer (2 ch.),
PPG timer

(16 bitx 3 ch.),
Reload timer

(16 bitx 2 ch.),
ICU (4 ch.),

OCU (6 ch.),
Free running timer
(16 bitx 1 ch.),
Wave generator,
Wave sequencer

MB90460
series

|| production

Mass

—64 KB —

2 KB

FLAS

H ROM

MB90462

Equivalent device

[

FLASH

64 KB —

2 KB

MB90460
series

MB90F462

Evaluation

Evaluation target dev

ce

device

8 KB

MB90460
series

MB90V460




16-bit Proprietary F 2MC-16LX Family

Internal AC/DC Motor Control
Macro Products

F2MC-16LX Family Internal AC/DC Motor Control Macro Products

MB90560 Series

For inverter control, etc.

MB90562A
ROM 64KB
RAM 2KB

MB90561A
ROM 32KB
RAM 1KB

MB90F562B

FLASH ROM64KB
RAM 2KB

¢ Maximum internal clock frequency: 16 MHz
¢ Minimum execution time: 62.5 ns
« Operating temperature range: -40°C to +85°C

MB90V560
RAM4KB

<Evaluation device>

Operating Package .
Part number | power supply Functions
voltage (V) QFP LQFP |SH-DIP| PGA
64P 64P I/0 ports: 51 Max.
MB90561A (14x20 | (12x12 64P - Timebase timer (WDT): 18-bit x 1ch.
010455 mm) mm) UART: 2ch.
+3.0t0 +5. Analog section: 10-bit A/D converter x 8ch.
64P 64P ; . o .
MB90562A (14x20 | (12x12 64P _ Real time 1/O: 16-b!t input capture unit (!CU) x 4ch.
mm) mm) 16-bit output compare unit (OCU) x 6c¢h.
16-bit free running timer x 1ch.
64P 64pP PPG timer: 8-bit x 6¢ch. (16-bit x 3ch.)
MB90F562B +4.5t0 +5.5 (14 x 20 (12 x 12 64P - Reload timer: 16bit x 2ch
mm) mm) ) ’
Wave generator: 1 ch.
External interrupts: 8 ch.
MB90V560 +3.0to +5.5 - - - 256C | Low-power consumption modes:Sleep, stop,
CPU intermittent operation mode

Packages: P - plastic, C - ceramic

MB90460 Series

For inverter control, etc.

MBOO0F462

FLASH ROM 64KB

MB90462
ROM 64KB

RAM 2KB

RAM 2KB

MB90V460
RAM 8KB

<Evaluation device>

¢ Maximum internal clock frequency: 16 MHz
¢ Minimum execution time: 62.5 ns
« Operating temperature range: -40°C to +85°C

Operating Package
Part number f&‘;‘ﬁ; Functions
voltage (V) QFP LQFP | SH-DIP | PGA
1/O ports: 51 Max.
64P 64P Timebase timer (WDT): 18-bit x 1ch.
MB90462 (14x20 | (12x12 64P - Analog section: 10-bit A/D converter x 8ch.
mm) mm) UART: 2 ch.
PWC timer: 2 ch.
Real time 1/O: 16-bit input capture unit (ICU) x 4 ch.
sap 6ap 16-bit output compare unit (OCU) x 6 ch.
MBYOF462 | +45t0+5.5 | (14x20 | 12x12 | 64P - é%g'ttifrf:r“ig”éﬂgxtg":; xLeh.
mm) mm) ' .
Reload timer: 16 bit x 2 ch.
Wave generator
Wave sequencer
External interrupts: 8 ch.
MB90V460 - - - 256C | Low-power consumption modes:Sleep, stop,
CPU intermittent operation mode,
pseudo-timer mode

Packages: P - plastic, C - ceramic
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16-bit Proprietary F 2MC-16F Family Features

F2MC-16F Family Features

» About 3 times faster version of the FZMC-16 (MB90700 series) with object code upward compatibility
» Various extended instructions including signed division

» Easy programming with plenty of data types, bit (1 bit), nibble (4 bits), byte (8 bits), word (16 bits), and long word

(32-bit), and 25 different addressing
» Bank and linear support of 16Mbytes large memory space makes migration
From external large memory space to single chip systems easy

Memory space

* Registers
Dedicated registers

FFFFFFH
Bank FF A A
FFO000H
FE0000H Bank FE @RL access
Access possible
to any space PC, 16MB
DT, SP or AD
FFFFH
0380+
0180+
020000+
Bank 01 0100+
010000+
Bank 00
000000+ ' v> 0000+

General-purpose registers: 8 x 16-bit per bank, 32 banks Max.

Dedicated registers

AH

. AL

—32 bits

USP

SSP

PS

PC
USPCU
SSPCU
USPCL
SSPCL
DPR
PCB
DTB
USB
SSB
ADB
-8 bits-

—16 bits—

Accumulator

General-purpose
register area

1/O area

General-purpose registers

User stack pomtér 32 Max. % ___-_,"D Upper address

System stack pointer H R7 R6 | RW7) O

Processor status - - --{(RL3)

Program counter R5 R4 | (RW6) B

User stack upper limit register ]

System stack upper limit register s (7R7V\{5? E(RLZ)

User stack lower limit register R1 | RO | (RWA4) B

System stack lower limitregister ||l - - - - 1 0

Direct page register RW3 0

Program bank register B(RLl)

. RW2

Data bank register ~ f{ffpl—% | | g

User stack bank register RW1 E

System stack bank register 0 (RLO)

Additional data bank register RWO B
000180H+(RPX10H) -~ Lower address

— 16 bits—

» Pipeline processing using 8-byte cue (minimum instruction execution time: 62.5ns/16MHz)
» Function for checking stack area in real time.

» Powerful real time processing using 8-level hardware support priority interrupts and extended intelligent 1/O ser-

vice functions.

» Enhanced C language and real time operating system instructions (in SP indirect addressing, RETIQ, etc.)
* Number of basic instructions: 412
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16‘b|t Proprletal’y F 2MC'16F Fam”y Addressing and Super-accumulator

Main Addressing Modes (Can be used by transfer and arithmetic)

Bit addressing

Direct bit: 1/0 area (2Kbits) + area inside DPR page (2Kbits)
Any bit within 64Kbytes may be specified.

Indirect addressing

@RWi, @RWi+, @RWi+disp16, @RLi+disp8, @RWj+disp8 (i=0t0 3), =0to 7)
@RWO+RW7

@RW1+RW7

@PC+disp16

@A

@SP+disp8

Direct addressing

RO to R7, RW0 to RW7, RLO to RL3

dir, addr16, io, addr24

Super Accumulator

» 32-bit accumulator using AH:AL (16 bits:16 bits) as a pair.

Data precision verification function

F8 For example, a MOV instruction 00F8 | Zero extension
F8 MOVX instruction FEF8 | Sign extension

Data keep function (available for data types of 16-bit word length and less)

AL

HE

MOV A #b

(_ HHF

ADDW A
a+b
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16'b|t Proprietary F 2MC'16F Fam”y Extended intelligent I/O Service

Extended Intelligent 1/O Service (El

*In addition to programming being made
easier, because there in no need to
execute unnecessary program transfers
higher speeds for transfer service
response and overall system control are
realized.

*Since CPU micro-instructions execute
transfer functions, multi-channel systems
can be realized at no extra cost.

«Since /O transfers can be stopped when
a condition is generated such as when
invalid data is received, performance loss
due to transfering unnecessary data can
be avoided because there is no
programming load.

*|t is possible to specify incrementing or
decrementing of buffer addresses and
I/O register addresses can be specified.

*lt is possible to specify the entire 00 bank
as /0O register addresses.

«It is possible to specify the data counter
to count up to 64K.

*Execution speed

From request to completion of transfer:
28 cycles = 1.75us (@16 MHz)
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Memory space

Vv ¥

1/0 registers

I0A

1 (/O address)

ISD
BAP
(Memory address)

1/0 register Peripheral

2 Interrupt requests | 1

v
ICS

Memory

Interrupt controller

Interrupt control register

Operation mechanism

1. An /O transfer request is generated.

2. The interrupt controller selects a descriptor.
3.Transfer source and destination addresses
are read out of the descriptor.

4.Data is transferred from I/O register to mem-
ory space.

I/10 Memory

(000000+ to O0FFFF+) 4— (000000+ to FFFFFFH)



16-bit Proprietary F 2MC-16F Family Product Range

F2MC-16F Family Product Range

Supervisory ol MB90220
contro ROM 64-96 kB| Fage
. 126
Automotive,
copiers
MB90230
. ROM 48 -96 KB
Real time Cameraf?v, Plazgf
control copers, oee
equipment
MB90F244 Page
MB90F245 | Page
90 ° 122 HDD controller| 122
HDD controller
Mechanical

control macro

MB90210
Page

ROM 64 KB | 120
System control

Standard

80-pin 100-pin

120-pin
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16-bit Proprietary F 2MC-16F Family standard Products

Pin

Series

Main functions Type ROM RAM Part number
count name
Z o
FEMC-16F | | g5 | UART (3ch), MBO0210 | | Mass | |q,yp 3KB MB90214
Family timer (16-bit x series production
Standard 4ch.),
Products PWC timer Equivalent device
(16-bit x 4ch.), | OTPROM || 64 KB || 4KB |—| MB90214 || MB9OP214B
Programmable
pulse generator
(8-bit x 1ch.), | EPROM 64KB | 4KB || MB90214 || MBoOW214B
A/D converter
(10/8-bit x 8ch.),
external inter- Evaluation target device
rupts (4ch:), || Evalugtlon 4KB | MBQQZlO || mBoov210
gear function, device series

120

timer/counter ,
(16-bit x 4ch.)




16-bit Proprietary F 2MC-16F Family standard Products

F2MC-16F Family Standard Products
MB90210 Series

For mechatronical electronics control, etc.

¢ Maximum clock frequency: 16 MHz

MB90W214B . L
EPROM 64KB M|n|mt{m execution time: 62.5 ns
RAM 4KB * Operating temperature range: -40°C to +105°C

In external bus mode: -40°C to +70°C
Only MB90P214A and MB9OW214A: -40°C to +85°C

MB90P214B
OTPROM 64KB
RAM 4KB
MB90214 MB90V210
ROM 64KB RAM 4KB
RAM 3KB
<Evaluation device>
Operating Package
Part number power supply Fp PGA Functions
voltage (V) Q
MB90214 80P - 1/0O ports: 65 Max.
Timer/counter: 16-bit x 4ch.
Timebase timer (WDT): 18-bit x 1ch.
MB90P214B 80P - PPG timer: 8-bit x 1ch.
PWC timer: 16-bit x 4ch.
0,
5 £10% UART: 3ch.
MB9OW214B 80C - Analog section: 10-bit A/D converter x 8ch.
Programming-protected RAM: 256 bytes
External interrupts: 4
e B 256C Low-power consumption modes: Gear function, sleep, stop

Packages: P - plastic, C - ceramic
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16'b|t Proprietary F 2MC'16F Fam”y Internal Mechanical Control Macro

Pin
count

F2MC-16F
Family
Internal

Mechanical
Control
Macro

122

Main functions

Series
name

Type

FLASH ROM

RAM

UART (1ch.),

A/D converter
(8/10-hit x 6¢h.)
(8/10-bit x 8ch.),
SIO (1ch.),
free-running timer
(16-bit x 1ch.),
input capture
(16-bit x 4ch.),
reload timer
(16-bit x 2ch.)
(16-bit x 3ch),
product-sum unit,
external interrupts
(4ch.)

| |MB90OF244

MB90F245
series

FLASH

128 KB |—

1.125 KB

Part number

Evaluation
device

192 KB |

1.5KB

MB90F244

MB90F245

Evaluation target device

UART (1ch.),

“|A/ID converter

(8/10-bit x 8ch.),
D/A converter
(8-bit x 3ch.),

SIO (2ch.),
free-running timer
(16-bit x 1ch.),
input capture
(16-bit x 2ch.),
reload timer
(16-bit x 3ch.),
product-sum unit,
external interrupts
(4ch.)

MB90246A
series

Mass
production

4 KB

MB90242
series

MB90V241

Evaluation
device

4 KB

MB90246A

Evaluation target device

6 KB

MB90246
series

MB90V246




16'b|t Proprietary F 2MC'16F Fam”y Internal Mechanical Control Macro

F2MC-16F Family Internal Mechanical Control Macro
MB90F244, MB90F245 Series

For HDD controller

MB90F244

RAM 1.125 KB

FLASH ROM128KB

e Maximum clock frequency
MB90V241: 32 MHz
MB90F244: 50MHz
MB90F245: 64MHz

* Minimum execution time

MB90V241: 62.5 ns
MB90V241
RAM 4 KB .

MB90F244: 40ns
<Evaluation device>

MB90F245
FLASH ROM192KB
RAM 1.5 KB

MB90F245: 31.25ns

Operating temperature range:
MB90F244/F245: 0°C to +70°C

Operating Package
Part number power supply LoeP | Torp | Pea Functions
voltage (V) Q Q
+3.5340.3 I/O ports: 63 Max. (MB90F244)
-3 +0. _ _ 58 Max. (MB90F245)
MB9OF244 +5 +0.5 8op Timebase timer (WDT): 18-bit x 1ch.
UART: 1ch.
SIO: 1ch.
Real time 1/0:  16-bit input capture (ICU) x 4ch.
MB90F245 +3.3 0.3 - 80P - 16-bit free-run timer x 1ch.
Reload timer:  16-bit x 2ch.(MB90F245)
16-bit x 3ch (MB90F244/V241)
Analog section: 8/10-bit A/D converter x 6¢ch.(MB90V241),
IS +5+10% - - 256C | External interrup8t(s:r:1éMBgOFZM/FmS)
Low-power consumption modes: Sleep, stop
Packages: P - plastic, C - ceramic
MB90246A Series
For HDD controller
« Maximum clock frequency: 16 MHz
¢ Minimum execution time: 62.5 ns
« Operating temperature range: -30°C to +70°C
MB90246A MB90V246
RAM 4 KB RAM 6 KB
<Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) LQFP | PGA
I/O ports: 57 Max.
Timebase timer (WDT): 18-bit x 1ch.
MB90246A 100P - |YART: 1ch.
SIO: 2ch.
Real time 1/0:16-bit input capture (ICU) x 2ch.
16-bit free running timer x 1ch.
0,
+5 £10% Reload timer: 16-bit x 3ch.
Analog section:8/10-bit A/D converter x 8ch.
8-bit D/A converter x 3ch.
LES e - 256C | product-sum unit
External interrupts: 4
Low-power consumption modes: Sleep, stop

Packages: P - plastic, C - ceramic
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16-bit Proprietary F 2MC-16F Family

Pin
count

Main functions

Series
name

Type

ROM

Real Time Control Products

RAM

Part number

F2MC-16F
Family
Real Time
Control
Products

124
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UART (1ch.),
SIO (1ch.),

A/D converter
(20-bit x 8ch.),
D/A converter
(8-bit x 2ch.),
PWM timer
(8-bit x 6¢h.),
PPG timer
(8-bit x 1ch.),
free-running
timer

(16-bit x 1ch.),
input capture
(4ch),

output compare
(6ch.),

serial E2PROM
interface (1ch.),
level comparator
(4-bit x 1ch.),
external inter-
rupts (4ch.)

MB90230
series

Mass

|| production

48 KB

2 KB

MB90233

96 KB

3 KB

MB90234

Equivalent device

OTPROM

96 KB

3 KB

MB90233

MB90P234

EPROM

96 KB

3 KB

MB90233

MB90W234

Evaluation
device

Evaluation target devi

ce

4 KB

MB90230

series

MB90V230




16-bit Proprietary F 2MC-16F Family Real Time Control Products

F2MC-16F Family Real Time Control Products
MB90230 Series

Standard products (extended analog, camera control, copier control, etc.)
Maximum clock frequency: 16 MHz

MB90234 MB90P234 MB90W234 . . L
ROM 96KB oTPrOM 96kB| | EPROM 96KB Mlnlmu.m execution time: 62.5 ns
* Operating temperature range: -40°C to +70°C

RAM 3KB RAM 3KB RAM 3KB
(in external bus mode: 0°C to +70°C)

MB90233
ROM 48KB MB90V230
RAM 2KB

RAM 4KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) LQFP PGA
1/0 ports: 84 Max.
MB90233 100P - Timebase timer (WDT): 18-bit x 1ch.
PWM timer: 8-bit x 6ch.
PPG timer: 8-bit x 1ch.
UART: 1ch.
MB90234 100P - SIO: 1ch.

Serial E2PROM interface: 1ch.
Communications prescaler: 1ch.
Real time 1/0: 16-bit timer x 1ch.
MBOOP234 +5 +5% 100P - input capture unit (ICU) x 4ch.

output compare unit (OCU) x 6¢ch.
Analog section: 10/8-bit A/D converter x 8ch.
MB9OOW234 100C - 8-bit D/A converter x 2ch.

level comparator x 1ch.(with internal 4-bit

D/A converter)
External interrupts: 4
MB90V230 _ 256C Low-power consumption modes: Gear function,

sleep, stop started by

hardware/software

Packages: P - plastic, C - ceramic
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16-bit Proprietary F 2MC-16F Family supenisory Control Products

Pin

Series

Main functions Type ROM RAM Part number
count name
2 =
FEMC-16F | |55 [UART (4ch), | |MB90220| | Mass 64 KB 3KB MB90223
Family reload timer series production
Supervisory (16-bit x 6¢h.),

Control PWC timer

Product (16-bit x 4ch.), 96 KB 4.5 KB MB90224
PPG timer
(8-bit x 2ch.), Equivalent device
A/D converter
(10/8-bit x 16¢ch.), H OTPROM 96 KB 4.5 KB — MB90223 MB9O0P224A
input capture
(4ch.), MB90P224B
output compare
(8ch.),
?;‘;Er;]a' Interrupts | EPROM | 96 KB || 4.5KB || MB90223 MBIOW224A

MB90W224B
Evaluation target device
| Evalufatlon 5KB | MBQQZZO || MBoov220
device series
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16-bit Proprietary F 2MC-16F Family supenisory Control Products

F2MC-16F Family Supervisory Control Products
MB90220 Series

For mechanical electronics control
* Maximum clock frequency: 16 MHz

MB90224
SEM?%I&BB NMBI0W224B (Only MB90223: 12 MHz)
) EPROM 96KB ¢ Minimum execution time: 62.5 ns
RAM 4.5KB » Operating temperature range:
MB90P224B MB90W224A -40°C to +105°C
OTPROM 96KB EPROM 96KB . o o
RAM 4.5KB RAM 4.5KB In external bus mode: -40°C to +70°C
Only MB90P224A and MB90OW224A:

MB90P224A -40°C to +85°C

OTPROM 96KB
F'e\/lo?\fgfég RAM 4.5KB MB90V220
RAM 3KB RAM 5KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) QFP PGA
DERU22E 120pP ~ | I/O ports: 102 Max.
Timer/counter: 16-bit x 6¢ch.
MB90224 120P - Timebase timer (WDT): 18-bit x 1ch.
PPG timer: 16-bit x 2ch.
MB90P224A 120P - PWC timer: 16-bit x 4ch.
UART: 4ch.
Real time 1/O: 24-bit timer x 1ch.
+109 -
MB90P2248 *5 +10% 120P input capture unit (ICU) x 4ch.
output compare unit (OCU) x 8ch.
MB9OW224A 120C = | Analog section: 10-bit A/D converter x 16ch.
Programming-protected RAM: 512 bytes
MB90W224B 120C - External interrupts: 8
Low-power consumption modes: Gear function, sleep, stop started
MB90V220 _ 256C by hardware/software

Packages: P - plastic, C - ceramic
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Development Environment Features

(1) Enhancement of development efficiency
» Provides integrated total environment
SorFTuNE V3 Workbench (Manager + Debugger) Windows98/Me/NT 4.0/2000 version

SorFTuNE V3 Workbench (Manager + Debugger) integrates programming language and debugging tools to
improve the efficiency of the code-compile-debug cycle.

» High programming efficiency
C compiler support
SofFTuNE C checker and C analyzer support
Structured assembly language support
* High programming development efficiency
Provides real time OS (SoFTuNe REALOS/907)
Provides C library
Support C language and assembly source debugging function
» Easy operation by multi windows (Windows98/Me/NT 4.0/2000 version)
SorFTuNE V3 Workbench (manager + debugger)
SofFTuNE C checker
SoFTUNE C analyzer
SoFTUNE V3 REALOS/907 configurator

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

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

(4) Conformity with standards
Improves versatility and portability of software resource
* Clanguage: conforms to ANSI standard
* Clibrary: conforms to ANSI standard
» Real time OS: conforms to HITRON specification
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SoFTuNE V3

1. The SOFTUNE Integrated Development Environment

Combines and integrates tools

/ SOFTUNE V3
Windows98/Me/NT4.0/2000

Function/Integration Level

SoFTUNE V1/V2 SorTtune Workbench
Windows3. 1version Sorune C compiler
SoFTUNE assembler
Development — C checker SorTUNE linker
manager C analyzer SorTune REALOS
debugger SorTune C checker

SorTune C analyzer
-Integrates the development managerand
debugger
-32-bit operation improves processing speed

C compiler -Enhanced REALOS support
-Language specifications,OMF integration
Individual tools ~ ASSembrer
- . | d t of
MS-DOSIUNIX" gimilator debugger/Emulatordebbuger e it and
REALOS disseminate practical knowhow

2. SOFTUNE V3 Structure and Features
Workbench Integrated project manager and 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
"C Checker" confirms code operation and "C Analyzer" analyzes the code’s structure.

Includes such tools as Configurator and Analyzer to facilitate the use of REALOS, which conforms to the pITRON
specifications(Analyzer:under development).

(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 operation (debug). Finally, the programmer returns to the editing process to incorporate necessary
changes, as indicated by debugging results.

SOFTUNE V3 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 cus-
tomers.

(2) Program Flow

Error correction

Building Debugging
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(3) Structure of S OFTUNE V3

* SoFTuNE V3 Workbench (Development Manager/Debugger)

SOFTUNE V3
language
tool

e C/C++ Compiler

¢ Assembler
« Linkage Kit

SOFTUNE V3
cooperation

¢ C/C++ Checker
e C/C++ Analyzer

SOFTUNE V3
REALOS

* Kernel

« Configurator

* Analyzer
(under development)

(4) Environment with S OFTUNE 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 SorTuNE V3 integrated developing system is designed to meet program developers’ numerous demands, while

ensuring ease of use.

Register window

Make/build
Source window

o Safluns Warkbench - samgle : Oelnig

B B0 Wew Fwpscl | Debig S Sbsdosi  Heln
a1 T e IG -m» Cij e

K ewpds sk
ST
B T
ST
=]
[ ]

o | 5
-1
Frara rTHFErC¥ e
hnlﬂ‘::. EI
;u'u'-lﬂ-'\qllll-rnd J
| =l

Ll T

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
program 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.

* 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
they are accustomed, SOFTUNE can be configured to use
the following commercially available
editors:(Codewright32, TextPAD32 and others)

(3) Customizable Environment

Coding ‘ ‘ Building ‘ ‘ Debugging

ffffffffff

SorTune Workbench

fffffffff

e e @) @) @ @)

C

Editor ) C Compiler ) (Assembler/Linker)

C

Emulator ) ( Simulator )

Common project file

Operator A Operator B Operator C

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

SOFTUNE Workbench supports three debuggers that are needed at various stages of development. The appropriate debugger envi-
ronment can be selected to match the situation.

SOFTUNE Workbench

Monitor Simulator

Emulator

debugger debugger debugger
RS232C/LAN RS232C

ICE Target Ingtruction

Board 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 | - -
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 MCUSs, is provided
as standard. Necessary information such as 1/O port locations, ROM/RAM capacity and initial addresses can be
set automatically.

» Saving and Restoring the Debugging Environment

Previous debugging environment specifications, 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) Sorrune C Checker

Designed to meet the following requests from beginners through 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

Recent software for embedded microcontrollers has been developed in the C language. However, it is difficult to
understand messages 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 advice suitable for objectives: Portability, coding error, performance, porting to Fujitsu CPU
» Allows customization to a programmer level.
» Works with C compilers for Fujitsu microcontrollers.
» 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 a problem in portability in the ANSI standard.
It also gives an explanation of the operation of C compilers (Fcc911, Fcc907 and Fcc896) for Fujitsu
microcontrollers.
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).
» Caoding 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 which generally provide better performance and the items which are essential and
effective for the FR family and F2MC-16 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 a structure of the double type, an area is reserved for the return value
and an object 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 objects size.

» Porting to Fujitsu CPU’s
This tool advises the user what to consider in porting exsting software from other makers’ CPU to Fujitsu CPU in
the FR family and F2MC-16 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 F2MC-
16 family.
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¢ Indicated messages output e Coding error indicated and advice displayed

« Advice for porting to Fujitsu C compilers displayed
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2) Sortune 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. This tool creates data necessary for design and
maintenance, as well as having a feature peculiar to C compilers for Fujitsu microcontrollers (a feature of calculating
the maximum amount of stacks used), considering its embedded feature.

(2) Features
» Displays and prints the function-to-function structure, reference data, and statistical data.
» Supports the embedded capability of C compilers for Fujitsu microcontrollers.
» 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 diplays 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
function 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 function 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 function.
This calculation is made on the basis of the output of C compilers (Fcc911s, Fcc907s and Fcc896s) for Fujitsu
microcontrollers (FR family, F2IMC-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
global data

» Displays stack use volume (green numbers) and
largest stack configuration (orange numbers)

|

6. LITRON-Compliant Real Time OS for F 2MC-16L/16LX/16F Family (soFTUNE REALOS/907)

(1) Overview
REALOS/907 is the real time OS for the FPMC-16L/16LX/16F family of

Fujitsu proprietary 16-bit MCUs, conforming to the WITRON 2.01 \0‘ <
specifications. 0?@‘ ’)%_
* Features N
MITRON 2.01 compliant ;E \ / ?‘;
System design customized for 16-bit MCUs for control purposes (@) REALOS
In-line expansion of system call functions Kernel
High-speed interrupt processing
Support for REALOS configurator 2, S
Providing a sample program Yy @
Support for multi task debugger function /fdebugg'\n()

REALOS analyzer
* REALOS/907 specifications

Name Description
Target CPU F2MC-16L/16LX/16F family
Maximum number of task 255
Maximum number of priority levels 16
Scheduling method Priority-base, event-driven type
Number of system calls 46

Complying specifications

UITRON 2.01 specifications

Kernel coding

Assembly language

Application coding

C and assembly languages

Kernel size

About 0.8 KB (resident) to about 5.9 KB (maximum configuration)
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(2) Configuration
* Kernel

The kernel of the real time OS provides its basic functions. It is an event-driven, multitasking real time OS.

functions to be used by application programs can be selected as system calls.

» System calls

The

Function Instruction Description
sta_tsk Start task
ext_tsk Exit local task successfully
ter_tsk Terminate remote task forcibly
Task management functions chg_pri Change task priority
rot_rdq Rotate task ready queue
get_tid Get local task ID
tsk_sts Reference for task status
sus_tsk Move the task to the suspended state
rsm_tsk Resume the task in the suspended state
frsm_tsk Forcibly resume the task in the suspended state
Task-supplied synchronization functions slp_tsk Move the task into the wait state
wai_tsk Move the task into the wait state for a given time
wup_tsk Wake up the task in the wait state
can_wup Cancel the wakeup request of the task
set_flg Set a single-bit event flag
set_flg Set a single-word event flag
clr_flg Clear a single-bit event flag
clr_flg Clear a single-word event flag
wai_flg Wait for a single-bit event flag (no clear)
wai_flg Wait for a single-word event flag
cwai_flg Wait for a single-bit event flag (clear)
pol_flg Poll a single-bit event flag (no clear)
pol_flg Poll a single-word event flag
Synchronization/transmission functions cpol_fig Poll a single-bit event flag (clear)
flg_sts Reference event flag status
sig_sem Signal operation to the semaphore (V instruction)
wai_sem Wait operation to the semaphore (P instruction)
preg_sem Poll and request the semaphore resources
sem_sts Reference the semaphore status
snd_msg Send data to the mailbox
rcv_msg Wait for the receive from the mailbox
prcv_msg Poll and receive message from the mailbox
mbx_sts Reference the mailbox status
ret_int Return from interrupt handler
. ret_wup Return to the interrupt processing for task wakeup
Interrupt management function } :
chg_ilv Change the interrupt level
ilv_sts Reference the interrupt level status
get_blk Wait for the receiving of the fixed length memory block
Memory pool management functions pget_blk Poll and get fi.xed length memory block
rel_blk Release the fixed length memory block
mpl_sts Reference the memory pool status
set_tim Set system clock
get_tim Reference system clock
def_cyc Define cyclic handler
. . act_cyc Activate/control cyclic handler
Time management functions .
cyh_sts Reference cyclic handler status
def_alm Define alarm handler
alh_sts Reference alarm handler status
ret_tmr Return from timer handler
System management function get_ver Get version number
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(3) REALOS Configurator

The configurator helps when setting conditions for creating the
REALOS kernel, Necessary settings are made according to the
display on the configurator screen, simplifying kernel configura-
tion.

(4) Multitask Debugging Function

The following debugging functions are supported, which are nec-
essary for configuring a system using REALOS. i T KR -E
=5

» Displaying object conditions 7. WL
» Issuing a system call

» Track trace function

» Breaking a system call

» Breaking a task dispatch

el i i e e

(5) REALOS Analyzer

The performance of the system by which REALOS is built in and
the state transition of the tasks are analyzed and displayed to
Graphically.

» Task transition flow, transition tree
» Task status, stack monitor

» Analyzed o fexecution time

» Object or cue list
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SorTuNE V3 Support Software Product List

Software Part number * * Remarks
2 SorTuNE V3 workbench
3 SoFTUNE V3 C compiler
ie)
S | SOFTUNE V3 SP36072008-P01 0 0 SOFTUNE V3 assembler pack
2 | Professional Pack
= SoFTuNE V3 analyzer set
g SorTuNE V3 checker
Integrated Manager,
SoFTUNE V3 workbench SP3607W008-P01 0 O Simulator debugger,
Emulator debugger and
Monitor debugger functions
SorTuNeE V3 C compiler SP3607C008-P01 | SP2707C018 SP3607C008-P01 | ANSI standard conforming
(%] N
S | SoFtune V3 assembler pack | SP3607K008-PO1 | SP2707K018 | SP3607K008-po1 | OPiect format converter
S Assembler, linker, librarian,
a For the FR, F2MC-16,
Tg SorFTuNE V3 analyzer SP3691X008-P01 O g and E2MC-8L
©
S For the FR, F2MC-16,
.g SorTuNE V3 C checker SP3691Y008-P01 O O and F2MC-8L
. Kernel
Real time OS SOFTUNE V3 .
REALOS/907 basic SP3607MO008BA SP2707M018BA | SP3607M0O08BA (sou‘rce code provided)
Configurator, analyzer
Real time OS SOFTUNE V3 Kernel (no source code)
REALOS/907 evaluation SP3607MOOSEV 5 - Configurator For evaluation
. MB2140 series
Eligrg)patlble emulator hardware - MB2141A/B 0 0 0
- MB2145-506/507
& Operating machine FMV and similar Workstation Workstation 0
@ | e IBM compatibles | SunSPARC HP90000/7000
g Windows98
= . WindowsMe Solaris2.5 or HP-UX10.0 or
(o) *4
© GBI O WindowsNT4.0 higher higher -
g Windows2000
(2]
E Media CD-ROM * O

*1: The product code suffix (Pxx) indicates the number of licenses.
*2: Pentium or higher CPU recommended. 48 to 64MB or more memory recommended.70MB of a disk capacity is required.
*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).

*4: Operating OS corresponds to Japanese and English.

139

F2MC-16L/LX/F Family

Support tools



16-bit Proprietary F 2MC-16L/16LX/16F Family Support Tools

F2MC-16L/16LX/16F Family Evaluation Tools (MB2141B)

Features System Overview

Power supply voltage : AC100V or AC200V

Microcontroller operating voltage : +2.7V to +5.5V

The range (Max. and Min.) of Microcontroller operating voltage and operat-
ing fregency depend on each Microcontroller.

See the document including Data Sheet and check the range of Microcon-
troller operating voltage and operating fregency.

Supports debugging of source level (assembly and C languages,

a mixed indication)

Simplified graphic interface operation execution using pull-down
menu and buttons

On-The-Fly function (commands can be run during microcontroller
execution)

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)
Seguential control in 8 conditions and 8 levels

Performance measurement function(measurement of execution speed between two points, iteration count mea-
surement)

Co coverage measurement function (program execution coverage rate measurement)

Host I/F (standard accessories) : RS-232C straight (115 Kbps) , LAN (10BASE-T)

System configuration

______________________________________________

1 Al 1
i i i
1
—— O——= =] : B T i ! i
LAN cable (10BASE-T) ' ' '
H | Ty i
¢TI 5 | ¥ i
! 1
M == i o © L 53)‘3“"; :
H MB2124-xx H L 99 :
' oA ; \  software
GRS EéEIE_(gt_rz;iéﬁt_) ________ Personal computer SoFTuNE workbench

PR e e T L T T T X

1

dJ _ ‘

AC cable Evaluation '

device (PGA256)

j
ﬁ
%

‘: Connection
T +—™ user's
i ' system
IIF cable i MB2132-4xx :
Main unit A/BIC N L CEEE T ’
i Probe cable
MB2141B E
Main unit Emulation pod
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F2MC-16L/16LX/16F Family Evaluation Tools
(MB2147-01 High speed version)

Features System Overview
» Microcontroller operating frequency : max 25 MHz

e Emulation memory : 1 M x 4 area

» Microcontroller operating voltage : +2.7V to +5.5V
The range (Max. and Min.) of Microcontroller operating voltage and operat-
ing fregency depend on each Microcontroller.
See the document including Data Sheet and check the range of Microcon-
troller operating voltage and operating fregency.

» Supports debugging of source level (assembly and C languages,
a mixed indication)

» Simplified graphic interface operation execution using pull-down
menu and buttons

* On-The-Fly function (commands can be run during microcontroller
execution)

» 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 (code x 8/ data x 8)

» Seguential control in 4 conditions and 3 levels

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

» Cocoverage measurement function (program execution coverage rate measurement)

* Host I/F (standard accessories) : RS-232C (max 115 Kbps) , LAN (10BASE-T, 100BASE-TX) , USB 1.1

System configuration

,
1 [ ‘I
. D= ﬂ 1 : : :
LAN cable (10BASE-T/100BASE-TX) ! | " H
1 1
USB cable (USB 1.1) ' ' H
1 1
— = ={] i S : } Emulator E
1 1
RS-232C cable (9pin-9pin) ! " siﬂl\j\?eizr E
1y CM . P
Personal computer SorTuNe workbench
:'- T I T T N
! Oe—e—=(E ! — O Evaluation |
: AC cable A o device !
' P! 1 (PGA299 type) :
1
1 LE 1 : | Semmmmmccr e e ———
1 I e e —,—,—————————
: [T | » N |
: i b © b i Connection
' ° v o —_ user's
E — |:| T o o i system
1
U e—— b o i MB2132-4xx 5
1 M ! L
1 1
i Main unit E E Adaptor board (for PGA299) E Probe cable
' MB2147-01 I MB2147-20 :
Main unit Adaptor board
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Name Part Remarks Cable
Same for all F2IMC-16L/16LX/16F family. (evaluation device : for PGA256)
Main unit MB2141B Dimensions : 210mm (width) x 297mm (depth) x 77mm (height)
Weight : 2.9 kg
For the F2IMC-16L/16LX/16F family.
Emulation pod ** MB2145-507 | Dimensions : 158mm (width) x 126mm (depth) x 38mm (height)
Weight : 0.5 kg
Adaptor for MB9OM405 MB2145-910 | For MB90MA405 series.
For F2AMC-16LXfamily high speed type (MB90390series, MB90480series)
Power supply voltage : AC100V or AC200V
High speed version main unit | MB2147-01 Host I/F : RS-232C (9pin closs) , LAN (10BASE-T, 100BASE-TX), USB 1.1
Dimensions : W210 x D150 x H46 mm
Weight : 1.0 kg
High speed version adaptor ) _ - )
board (PGA299-EVA) MB2147-20 For F2AMC-16LXfamily high speed type (MB90390series, MB90480 series)
For MB90385 series. HQPACKO0048SD
Package code:FPT-48P-M26 ‘/ =
For LQFP-48 e
0.5mm pitch MB2132-466 NQPACKO48§3D and HQPACK048SD ¢ ._._'___.----"
(97 x 17 mm are included. —
NQPACKO048SD enables ICE probe * NOPACK048SD
cable connection and mounted IC P Q
evaluation. *
For MB90660A series.
MB2132-433 Package code:DIP-64P-M01 /
For SH-DIP-64
(] .
= For MB90460/560 series.
Qo -
g MB2132-434 Package code:DIP-64P-M01 /
[¢3]
Q
o
a "#
For MB90660A series.
Package code:FPT-64P-M09
MB2132-433 Conversion adapter (64SD-64QF2-
8L) is separately required.*? e 64SD-64QF2-8L
Made by Sun Hayato Co. Ltd. *
For LQFP-64
0.65mm pitch
12 x 12 mm For MB90460/495/560/565 series. HQPACKO064SB140
Package code:FPT-64P-M09 ‘/ o
. -rh
NQPACKO064SB and _._.____.-—-"
MB2132-461 HQPACKO064SB140 are included. *® ‘ g
NQPACKO064SB enables ICE probe * NOPACKOG4SE
cable connection and mounted IC P Q
evaluation. *
(Continued)
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Name

Part

Remarks

Cable

Probe cable

For QFP-64
1.0mm pitch
[J14 x 20mm

MB2132-434

For MB90460/495G/560/565 series.
Package code:FPT-64P-M06

Conversion adapter (64SD-64QF-8L)
is separately required. *?
Made by Sun Hayato Co. Ltd.

64SD-64QF-8L

>

For QFP-80
0.8mm pitch
[J14 x 20mm

MB2132-454

For MB90670 series.
Package code:FPT-80P-M06

1C149-080-012-S5 is separately
required. **
Made by Yamaichi Electronics Inc.

o

Ty

QFP-80, IC149-080-012-S5

For LQFP-80
0.5mm pitch
[J12 x 12mm

MB2132-444

For MB90670 series.
Package code:FPT-80P-M05

TQPACKO080SD and
TQSOCKET080SDG are separately
required. *3

Made by Tokyo Eletech Ltd.

© =~ TQSOCKET080SDG
o S TQPACKO080SD

For QFP-100
0.65mm pitch
[]14 x 20mm

MB2132-464

For MB902Xx/4xXxX/5xX/6XX/7Xx series.
Package code:FPT-100P-M06

NQPACK100RBandHQPACK100RB
179 are included. *3

NQPACK100RB enables ICE probe
cable connection and mounted IC
evaluation.

Support power supply one system
and two systems.

HQPACK100RB179

-
-
'\'\.x ==

& .

‘/ NQPACK100RB

MB2132-457

For MB902xX/4xx/5xx/6xx/7xx series.
Package code:FPT-100P-M06

1C149-100-[114-S5 is separately
required. **

Support power supply one system .
Not support power supply two sys-
tems.

Made by Yamaichi Electronics Inc.

.
QFP-100, IC149-100-[]14-S5

MB2132-465

For MB90320 series.
Package code:FPT-100P-M06

NQPACK100RBandHQPACK100RB
179 are included. *3

NQPACK100RB enables ICE probe
cable connection and mounted IC
evaluation.

HQPACK100RB179

NQPACK100RB

(Continued)
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Name

Part number

Remarks

Cable

Probe cable

For LQFP-100
0.5mm pitch
[J14 x 14mm

MB2132-496

For MB902xx/4xx/5xx/6xx/7xx series.

Package code:FPT-100P-M05

NQPACK100SDandHQPACK100SD
are included. *3

NQPACK100SD enables ICE probe
cable connection and mounted IC
evaluation.

HQPACK100SD

MB2132-457

For MB902xx/4xx/5xx/6xx/7xx series.

Package code:FPT-100P-M05

Conversion adapter (L00QF-
100SQF-16F) is separately
required.*?

Support power supply one system .
Not support power supply two sys-
tems.

Made by Sun Hayato Co. Ltd.

LQFP-100,
< 100QF-100SQF-16F

For QFP-120
0.8mm pitch
[]28 x 28mm

MB2132-458

For MB90220/260 series.
Package code:FPT-120P-M03

1C149-120K-13449-B0 is separately
required.*!
Made by Yamaichi Electronics Inc.

QFP-l;O\, 1C149-120K-13449-B0

For QFP-120
0.5mm pitch
[J20 x 20mm

MB2132-468

For MB90520/570 series.
Package code:FPT-120P-M13

NQPACK120SD220 and
HQPACK120SD226 are included. **
NQPACK120SD220 enables ICE
probe cable connection and mounted
IC evaluation.

HQPACK120SD226
-
v
NQPACK120SD220
NP

-

™

MB2132-448

For MB90520/570 series.
Package code:FPT-120P-M13

TQSOCKET120/144SDP and
TQPACK120/144SD are included. *3
Connected exclusive use with ICE
probe cable. Mounted IC evaluation
cannot be done.

< TQ-SOKET120/144SDP

.-,4— TQ-PACK120/144SD
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(Continued)
Name Part number Remarks Cable
For MB90570 series. HQPACK120SD
Package code:FPT-120P-M21 ‘/
i
MB2132.497 | NQPACK120SDandHQPACK120SD ¢ e
are included.*? -
NQPACK120SD enables ICE probe * i
cable connection and mounted IC ‘\ -— NQPACK120SD
For QFP-120 evaluation. *
0.5mm pitch
[116 = 16mm For MB90390 series. HQPACK120SD
o Package code:FPT-120P-M21 27
% -
S MB2132.460 | NQPACK120SDandHQPACK120SD ¢ P
5 are included.*? o
a NQPACK120SD enables ICE probe *
cable connection and mounted IC ‘\ -— NQPACK120SD
evaluation. *
For MB90520/570 series. ‘/HQPACKHOSE
Package code:FPT-120P-M05 ‘
For LQFP-120 -
0.4mm pitch MB2132-498 NQI?ACKlZOSE and HQPACK120SE ‘ d_.___...-—-'"
(114 x 14mm are included. *3 —
NQPACKZ120SE enables ICE probe ‘J NQPACK120SE
cable connection and mounted IC -
evaluation. *
MB2124-03 Straight modem cable, DSUB25 (both sides) , for FMR or PC-98
RS G MB2124-04 | Straight modem cable, DSUB25 - DSUB25P, for IBM-PC
(straight)
MB2124-05 Straight modem cable, DSUB25 - DSUB9P, for FMV or IBM-PC

*1: The probe cable requires an IC socket from Yamaichi Electronics Inc.
For QFP-80 (lead pitch: 0.8 mm, body size: 14 x 20 mm): 1C149-080-012-S5
For QFP-100 (lead pitch: 0.65 mm, body size: 14 x 20 mm): 1C149-100-[]14-S5
(CJ =*"0": No positioning post, [] = “1": positioning post provided)
For QFP-120 (lead pitch: 0.8 mm, body size: 28 x 28 mm): 1C149-120K-13449-[]
(CJ ="0": No positioning post, [] = “1": positioning post provided)
Contact for details:

*USA: Yamaichi Electronics Inc. TEL(408)4520797
*Europe Denmark: Elmatok A.S. TEL(65)351446
England: Radiatron Components Ltd. TEL(01)8911221
AB Connector Ltd. TEL(0604)712000
Finland: Dualtek Oy TEL(80)8019911
France: Manudax-France TEL(1)4342-2050
Germany: Macrotran AG TEL(089)4208148
Glyn GmbH TEL(49)61278077
Connector Service GmbH TEL(089)429277
Italy: Eurosab International s.r.| TEL(02)93169781
Spain: S.A Generalde Imporciones Electronicas TEL(1)416-92-61
Sweden: Bexab Electronics TEL(08)7680560
Switzerland:  Slcovend AG TEL(01)8303161
*Asia Singapore: Yamco Electronics Pte Ltd. TEL(336)6522
Korea: Asia Yamaichi Electronics, Inc. TEL(02)482-7263
Taiwan: Sing Way Co. TEL(02)718-5971

Joung Lai Trading Co. Ltd. TEL(02)754-1022
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*2:The probe cable requires a conversion adapter from Sun Hayato Co. Ltd.
Conversion adapter for LQFP-100: QFP-100 (0.65 mm, 14 x 20 mm) — LQFP-100 (0.5 mm, 14 x 14 mm,
product no. 100QF-100SQF-16F)
Conversion adapter for LQFP-64: SH-DIP-64 - LQFP-64 (0.65 mm, 12 x 12 mm, product no. 64SD-64QF2-8L)
Conversion adapter for QFP-64 (lead pitch : 1.0 mm): SH-DIP-64 » QFP-64 (1.0 mm, 14 x 20 mm,
product no. 64SD-64QF-8L)
Contact for details:Tokyo Japan: Sun Hayato Co. Ltd. FAX(81)3-5396-9106
*3:The probe cable requires TQ-pack or NQ-pack.
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 TQ-pack differs from the mass production product package (the NQ-pack pins are shifted a few mil-
limeters inwards).
Contact for details:
*USA: Daimaru New York Co. TEL(212)575-0820/0821
OESS Co. Head Office TEL(201)288-4422
OESS Co. Los Angeles Office TEL(714)220-1878
OESS Co. San Jose Office TEL(408)441-1855

*Europe Germany: OESS GmbH TEL(06106)75013

*Asia Hong Kong: Daimaru Kogyo, Ltd. Hong Kong Office TEL(852)8939457/8939108
Singapore: Daimaru Kogyo, Ltd. Singapore Office TEL(65)2251636

Tokyo Eletech Co. Ltd. TEL(81)3-5295-1661

Osaka office TEL(81)6-244-6675

*4:Fujitsu has stopped manufacturing the conventional emulation pod MB2145-506 and developed the MB2145-507 as succeeding
version in it's place.
The emulation memory for the MB2145-507 has been enhanced to 3.5 Mbytes (64 Kbytes x 56 banks) from the conventional
MB2145-506 (448 Kbytes: 64 Kbytes x 7 banks).
The MB2145-507 allows the emulation memory, which enables high-speed emulation of internal ROM to be expanded up to 512
KB(64 KB x 8 bank). The conventional MB2145-506 only allowed up to 256 Kbytes (64 Kbytes x 4 banks) for high-speed emula-
tion.
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Support Board for the F 2MC-16LX Family

» Evaluation of the FAMC-16LX Family can be
performed in both single chip and external bus
modes using the MB2141A emulator/debugger.
» User specific hardware circuits can be incorporated
via the connectors on the support board.
» The configuration when used with the MB2141A
emulator/debugger is:
MB2141A + MB2145-507 + Evaluation device(MB90V550A) +
MB2132-457 + support boad

» Support board for connection

RS232C connector To PC Connect AC adapter
e e s B
DCjack | Extension connector
Daughter board
IC socket Support board (mother board)
User specific hardware circuit
I:> (including 1/0 board etc.)
Compatible MCU Support board(mother board) Daughter board Hardware configuration
FLASH memory
F2MC-16LX family MB2176-01E MB2176-10 EERQM
MB90550A (AC adapter is not attached) RS-232C connector
I/O connector

Note :Unlike the support board for MB2173/75 series (for F2MC-16H/16F fam
simple debugging function in a simple substance.
The support board (MB2174-01) for FMC-16L (MB90675) ceased.

* Specifications of support board (mother board)

ily), the support board for FM-16LX does not have a

Item Description Remarks
MCU F2MC-16LX family MB90550A -
Flash memory : 1IMB 256 K x 16 x 2
Memory SRAM : 256KB 128 K x 8 x 2
EEPROM : 1024 bits 1Kx1x1

96-pin DIN connector x 2

For connection to daughter board

Connector D-SUB 25 pins x 2

External UART x 1, UART for internal MCU x 1

96-pin half pitch x 2

For extension bus

Rotary switch x 12

For memory bank select

8-bit DIP switch x 2

For functional switching

Switch - -
Push switch x 2 For Reset/external interrupt
Slide switch x 1 For turning on power
Buzzer Separate excitation type x 1 Connect to reload timer output
LED Status display Orange x 1, Red x 1, Green x 1 Settable for enable/disable for green/red LEDs
Land Signal line monitor land Available for each signal line
Power supply Supplied by AC adapter Generated for +5V, +3V, being on-board regulated
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MB2000 : CAN FLASH EVALUATION BOARD

The Flash/CAN100 board was developed, in order to allow a fast software design start for customers wishing to use
Fujitsu Flash and / or CAN MCUs in the 100-pin QFP package. Since Fujitsu in-circuit emulators require a target sys-
tem that provides Vcc and Gnd, as well as an oscillation circuit, that enables customers to start development or evalu-
ation work straight away without having to wait for their own target hardware.

Features

100-pin socket adaptor for device or emulator connection

On-board regulator allows for a 7-14V unstabilised external DC power supply
5V and 3.7V internal power supply available for emulator

Two high-speed CAN drivers

RS232 interface

All MCU pins brought out twice to external connectors

Optional sub-clock

RST, HST push-button

8 test LEDs

External reset via RS232

The Flash/CAN100 is supplied with the MB90F598 single-CAN and 128 KByte flash microcontroller. It is capable of
supporting all of the following device types:

MB90540 = MB90V540, MBO0F543, MB90543

MB90545 = MB90V540, MBO0OF549, MBO0F548, MB90548
MB90550A = MB90V550A, MBO0OF553A, MBO0553A

MB90580 = MB90V580, MBO0OF583B, MB90583B

MB90590 = MB90V590, MB90F594A,MB90594, MBOOF591, MB90591
MB90595 = MB90V595, MBO0OF598, MB90598

The order code for the kit is FLASH-CAN2-100P-MO06 and it is delivered with:
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The Flash/CAN100 board itself

Two 50-pin socket connectors

Power supply connector

MB90F598 - 128kB Flash microcontrollers
11 Jumpers

1 socket adapter cover
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F2MC-16L/16LX/16F Family Adaptors

» Programming adaptors for one-time PROM microcontrollers and EPROM microcontrollers

OTPROM/FLASH Package (leadpitch, body size) (mm) Package code Adaptor socket
microcontrollers
MB90P214BPF QFP-80 (0.80 mm, [J14 x 20 mm) FPT-80P-M06 ROM-80QF-32DP-16F *
MB90W214BZF QFP-80 (0.80mm, [114 x 20 mm) FPT-80C-C02 ROM-80QF-32DP-16F *!
MB90P224APF QFP-120 (0.80 mm, (128 x 28 mm) FPT-120P-M03 ROM-120QF-32DP-16F *
MB90W224BZF QFP-120 (0.80 mm, []28 x 28 mm) FPT-120C-C02 ROM-120QF-32DP-16F *
MB90P234PF QFP-100 (0.65 mm, [114 x 20 mm) FPT-100P-M06 ROM-100QF-32DP-FMC16F *
MB90P234PFV LQFP-100 (0.50 mm, [J14 x 14 mm) FPT-100P-MO05 ROM-100SQF-32DP-FMC16F **
MB90OW234CF *2 QFP-100 (0.65 mm, [114 x 20 mm) FPT-100C-A02 ROM-100QF-32DP-FMC16F *
MB90OW234ZFV LQFP-100 (0.50 mm, [114 x 14 mm) FPT-100C-C0O1 ROM-100SQF-32DP-FMC16F *!
MBY0F243 LQFP-80 (0.50 mm, []12 x 12 mm) FPT-80P-MO5 FLASH-80SQFP-32DP-16L **
TQFP-80 (0.50 mm, [J12 x 12 mm) FPT-80P-M15

MB90P263PF QFP-120 (0.80 mm, []28 x 28 mm) FPT-120P-M03 ROM-120QF-32DP-16F
MB90P263PFV QFP-120 (0.50 mm, [120 x 20 mm) FPT-120P-M13 ROM-120QF/CAR-32DP-16F
MB90OW263ZF *2 QFP-120 (0.80 mm, []28 x 28 mm) FPT-120C-C02 ROM-120QF-32DP-16F
MB90P553APF QFP-100 (0.65 mm, (114 x 20 mm) FPT-100P-M06 ROM-100QF-32DP-16L *!
MB90P623APFV LQFP-100 (0.50 mm, [J114 x 14 mm) FPT-100P-M05 ROM-100SQF-32DP-16L *!
MB90P634APF QFP-100 (0.65 mm, [114 x 20 mm) FPT-100P-M06 ROM-100QF-32DP-16L *!
MB90P634APFV LQFP-100 (0.50 mm, (114 x 14 mm) FPT-100P-MO05 ROM-100SQF-32DP-16L **
MB90P641APF QFP-100 (0.65 mm, []14 x 20 mm) FPT-100P-M06 ROM-100QF-32DP-FMC16F *!
MB90P641APFV LQFP-100 (0.50 mm, [J14 x 14 mm) FPT-100P-MO05 ROM-100SQF-32DP-FMC16F *!
MB90P653APF QFP-100 (0.65 mm, (114 x 20 mm) FPT-100P-M06 ROM-100QF-32DP-16L *!
MB90P653APFV LQFP-100 (0.50 mm, [J114 x 14 mm) FPT-100P-M05 ROM-100SQF-32DP-16L *!
MB90P663AP-SH SH-DIP-64  (1.778 mm, [158 x 17 mm) | DIP-64P-M01 ROM-64SD-32DP-16L *!
MB90P663APFM LQFP-64 (0.65 mm, (112 x 12 mm) FPT-64P-M09 ROM-64QF-32DP-16L **
MB90P673PF QFP-80 (0.80 mm, [J14 x 20 mm) FPT-80P-M06 ROM-80QF-32DP-16L **
MB90P673PFV LQFP-80 (0.50 mm, [J12 x 12 mm) FPT-80P-MO05 ROM-80SQF-32DP-16L *!
MB90P678PF QFP-100 (0.65 mm, [114 x 20 mm) FPT-100P-M06 ROM-100QF-32DP-16L *!
MB90P678PFV LQFP-100 (0.50 mm, [J114 x 14 mm) FPT-100P-M05 ROM-100SQF-32DP-16L *!
MB90OW678ZF *2 QFP-100 (0.65 mm, (114 x 20 mm) FPT-100C-A02 ROM-100QF-32DP-16L **
MB9OWG678ZFV *2 LQFP-100 (0.50 mm, []14 x 14 mm) FPT-100C-C01 ROM-100SQF-32DP-16L **

*1:Use a general-purpose EPROM programmer that is able to program a MBM27C1000.

The above adaptor sockets can be purchased from Sun Hayato Co. Ltd.

Contact for details : Tokyo Japan: Sun Hayato Co. Ltd. FAX (81)3-5396-9106

*2:Under planning

*3:Under development

*4:Recommended EPROM programmer : model 1890A + OU910 (Ver 4.32B)
Contact for details : MINATO ELECTRONICS INC. FAX (81)45-591-6451)

Notes:

A signal-socket ROM programmer is recommended. Also, contact Fujitsu for programming mounted devices.
Take care to avoid bending the leads when programming QFP packages.
The recommended screening practice before mounting is high temperature aging (+150°C, 48H).
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F2MC-16LXFamily Evaluation Board (BBF2001) : Sun Hayato

This is an evaluation board made by Sunhayato corp. in correspondence with Fujitsu F2 MC-16LX families. It can be used to verify
the operating status of F2 MC-16LX families before they are actually embedded into a customer's system. As a consequence, devel-
opment efficiency is accelerated.

This board consists of a mainboard and a daughterboard. By changing the daughterboard, it can be used for debugging with the
(ICE) tool combined with the MB2141A emulator debugger, evaluating a microcomputer with built-in flash memory and a serial pro-
gramming. The board is adaptable to various series by changing the daughterboard, while the mainboard is common to each part.

BBF2001-100QF2-CB (IC socket type daughter board)

BBF2001-MBO01 (Main board)

» Evaluation board configuration

Main board (BBF2001-MBO01) IC socket type daughter board
(BBF2001-100QF2-CB)

Serial programming connector made by Yokogawa Digital Computer corp.
RS232 (DSUB9pin) connector (with a built-in RS232C driver)
DIP switch for various settings
Signal check pin for all terminals \1

— Mainboard connectors

Power connector

Main/sub oscillator clock socket

E

Daughter board connectors/ﬂ [

Had ] =3
Reset button A IC socket
Switch for various settings
1%

Various kinds of Jumper switches
LED for terminal (P00 to P17) output checking Variable resistor for changing
analog input voltage

EEEE
szl
G -
FABABERY:

/Taaﬂaaaaa: :
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» Product configuration
Main board

Part number

Description

BBF2001-MBO1

- Locating signal check pin to all terminals
- Capability of changing input voltage to analog input terminal (by variable resistor)
- Function of LED lightning for output port (P00 to P17)
- Evaluate the capability of communication between PC and microcomputer with UART

(mounted DSUB 9pin)

- With serial programming connector made by Yokogawa Digital Computer corp.

Daughter board

Part number

Description

Target microcontroller

Usage

BBF2001-64QF2-NB

NQPACK type
(0.65mm pitch, AT12mm x 12mm)

MB90560series
MB90565series
MB90460series
MB90495series

BBF2001-100QF2-NB

NQPACK type
(0.65mm pitch, [J14mm x 20mm)

MB90540series
MB90545series
MB90550Aseries
MB90580Cseries
MB90580CAseries
MB90590Gseries
MB90595Gseries
MB90M405series
MB90420Gseries
MB90425Gseries
MB90470series
MB90650Aseries

BBF2001-120TQF2-NB

NQPACK type
(0.40mm pitch, [J14mm x 14mm)

MB90520Aseries
MB90570series

BBF2001-48CAN2-NB *

NQPACK type
(0.50mm pitch, CI7mm x 7mm)

MB90385series

Evaluation board connectable with

(ICE) tool.

BBF2001-64QF2-CB

IC socket type
(0.65mm pitch, [J12mm x 12mm)

MB90560series
MB90565series
MB90460series
MB90495series

BBF2001-100QF2-CB

IC socket type
(0.65mm pitch, [J14mm x 20mm)

MB90540series
MB90545series
MB90550Aseries
MB90580Cseries
MB90580CAseries
MB90590Gseries
MB90595Gseries
MB90M405series
MB90420Gseries
MB90425Gseries
MB90470series
MB90650Aseries

BBF2001-120TQF2-CB

IC socket type
(0.40mm pitch, [J14mm x 14mm)

MB90520Aseries
MB90570series

BBF2001-48CAN2-CB *

IC socket type
(0.50mm pitch, (J7mm x 7mm)

MB90385series

Board for writing and evaluating a
microcontroller with a built-in flash

memory.

*: Includes CAN transceiver
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Main board + Daughter board

Part number

Description

Target microcontroller

Usage

BBF2001-64QF2-NS

Main board + NQPACK type
(0.65mm pitch, []12mm x 12mm)

MB90560series
MB90565series
MB90460series
MB90495series

BBF2001-100QF2-NS

Main board + NQPACK type
(0.65mm pitch, [J14mm x 20mm)

MB90540series
MB90545series
MB90550Aseries
MB90580Cseries
MB90580CAseries
MB90590Gseries
MB90595Gseries
MB90M405series
MB90420Gseries
MB90425Gseries
MB90470series
MB90650Aseries

BBF2001-120TQF2-NS

Main board + NQPACK type
(0.40mm pitch, [J14mm x 14mm)

MB90520Aseries
MB90570series

BBF2001-48CAN2-NS *

Main board + NQPACK type
(0.50mm pitch, CJ7mm x 7mm)

MB90385series

Evaluation board connectable
with ICE) tool.

BBF2001-64QF2-CS

Main board + IC socket type
(0.65mm pitch, [J12mm x 12mm)

MB90560series
MB90565series
MB90460series
MB90495series

BBF2001-100QF2-CS

Main board + IC socket type
(0.65mm pitch, [J14mm x 20mm)

MB90540series
MB90545series
MB90550Aseries
MB90580Cseries
MB90580CAseries
MB90590Gseries
MB90595Gseries
MB90M405series
MB90420Gseries
MB90425Gseries
MB90470series
MB90650Aseries

BBF2001-120TQF2-CS

Main board + IC socket type
(0.40mm pitch, [J14mm x 14mm)

MB90520Aseries
MB90570series

BBF2001-48CAN2-CS *

Main board + IC socket type
(0.50mm pitch, [J7mm x 7mm)

MB90385series

Board for writing and evaluating a
microcomputer with a built-in
flash memory.

*: The doughter board includes CAN transceiver .

Target microcontroller

Series hame Package (leadpitch, body size) (mm)
MB90385series * LQFP-48 (0.5 mm pitch, (J7 mm x 7 mm)
MB90M405series QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90420G/425Gseries QFP-100 (0.65 mm pitch, [J14 mm x 20 mm)
MB90460series LQFP-64 (0.65 mm pitch, (112 mm x 12 mm)
MB90470series QFP-100 (0.65 mm pitch, [J14 mm x 20 mm)
MB90495Gseries LQFP-64 (0.65 mm pitch, [J12 mm x 12 mm)
MB90520Aseries LQFP-120 (0.40 mm pitch, [(J14 mm x 14 mm)
MB90540/545series QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90550Aseries QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90560/565series LQFP-64 (0.65 mm pitch, (112 mm x 12 mm)
MB90570series LQFP-120 (0.40 mm pitch, [J14 mm x 14 mm)
MB90580C/CAseries QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90590/Gseries QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90595Gseries QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90650Aseries QFP-100 (0.65 mm pitch, (114 mm x 20 mm)

*: The doughter board for MB90385 series includes CAN transceiver.
Contact for details: Sun Hayato Co,. td.
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Serial on board programmer

The serial on board programming (Fujitsu standard) in FLASH memory of the F2MC-16LX family or OTPROM of the
F2MC-8L family is supported as the following programmer.

AF220/AF210/AF120/AF110 (FLASH microcontroller programmer )
Yokogawa Digital Computer Corporation

» System configuration

<

Host interface cable Standard Target Probe
(AZ221) (AZ210)
/ Flash Microcomputer CLK synchronous
RS232C Programmer Main Unit serial F2MC-8L/16LX

>

+ ‘ ’ user’s systemr
Control Module (FF201)

It is stand-alone and operable.

» Product configuration

Product name Part number Description
with Ethernet(10Base-T) Interface
AF220/AC4P /100V to 220V Power supply adaptor
Basic Model
AF210/AC4P
Flash Microcontroller Programmer /100V to 220V Power supply adaptor
Main Unit i i i i
AF120/ACAP Single Operation Model with Ethernet(10Base-T) Interface
/100V to 220V Power supply adaptor
Single Operation Model
AF110/AC4P /100V to 220V Power supply adaptor
Host Interface Cable AZ221 Writer exclusive use. RS232C cable for PC/AT
Standard Target Probe AZ210 Standard Target Probe (a) : 1 m
I -
Control Modules FE201 Co_ntroll modules for F MC 16LX OTP or FLASH microcontroller made by
Fujitsu (High-speed version) .
Remote Controller AZ290 Remote Controller
P2 2MB PC Card
Memory card
/P4 4MB PC Card

Contact for detailes : Yokogawa Digital Computer Corporation
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* FLASH microcontroller for programming

FLASH microcontroller
(FLASH memaory size)

Control Module * 1

Status

MB90F387/S (256KB) FF201 Under development
MB90F394 (384KB) FF201 Under development
MB90MF408 (128KB) FF201 Supporting *?
MB9O0F428G/GA (128KB) FF201 Supporting
MB90F443G (128KB) FF201 Supporting
MB90F462 (64KB) FF201 Supporting
MBOOF474L/H (256KB) FF201 Supporting *?
MB90F481 (192KB) FF201 Supporting *2
MB90F482 (256KB) FF201 Supporting *?
MB90F497G (64KB) FF201 Supporting
MBO0F523/A (128KB) FF201 Supporting
MB90F523B (128KB) FF201 Supporting
MB90F543G(S)/F548G(S)/F548GL(S) (128KB) FF201 Supporting
MB90F546G(S)/F549G(S) (256KB) FF201 Supporting
MB9OF553A (128KB) FF201 Supporting
MB90F562B (64KB) FF201 Supporting
MB90F568 (128KB) FF201 Supporting *?
MB90F574A (256KB) FF201 Supporting
MB90F583C/CA (128KB) FF201 Supporting
MB90F584C/CA (256KB) FF201 Supporting
MB90F591G (384KB) FF201 Supporting
MB90F594G (256KB) FF201 Supporting
MB90F598G (128KB) FF201 Supporting
MB90F654A (256KB) FF201 Supporting *?

*1 : In control module FF201, AF200 (cereal programmer of an old version) is available.

*2 : needs optional adapter AZ264 (3V Conversion Adapter).
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ITF2000 (Serial Gang programmer) : Interface

» System configuration

Host interface cable

/

RS232C

CLK synchronous
serial

‘ ' F2MC-8L/16LX
ITF2000 user’s system

<

> FLASH microcontroller ‘ ’ F2MC-8L/16LX

multiprogrammer user’s system

‘ ’ F2MC-8L/16LX

user’s system

It is stand-alone and operable.

» Product configuration

Product Function
ITF2000 Main unit of FLASH microcontroller multiprogrammer (with remote software)
ISP2000 Adaptor for on board programming (with main cable)

CF001(for F2MC-16LX family)

Control software

WF001/F001( for MB9OP553A)

Microcontroller module

» Programming adaptor

Part number Package Programming adaptor
QFP-100 TOP2000/QFP100TP1/P1 (single)
TOP2000/QFP100TP1/P10 (10 sets)
MB90OF553A
LQFP-100 TOP2000/LQFP100TP1/P1 (single)
TOP2000/LQFP100TP1/P10 (10 sets)
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Parallel programmer for FLASH microcontroller
The parallel programmer in FLASH memory of the F2MC-16L/LX family is supported as the following programmer.

Ando Electric Co., Ltd.
» Flash Programmer
AF9708 (Ver 1.10 or more) , AF9709 (Ver 1.10 or more) : 3 V-products , 5 V-products.

AF9708 .y AF9709

« Gang programmer
AF9723 (Ver 1.10 or more) : 3 V-products , 5 V-products
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MINATO ELECTRONICS INC.

» Universal Programmer
MODEL 1890A + OU910 (Ver. 4.32b or more)

Notes :

This programmer ended in September, 2000. It is a schedule of correspondence
with MODEL1881 (The current state uncorresponds) for the future. Please confirm
to MINATO ELECTRONICS INC. when you buy.

MODEL1890A is scheduled to be done in the future to support.

* Gang Programmer

MODEL 1893 (Ver. 1.10L or more) , MODEL 1931 (Ver 1.10L or more)
MODEL 1930 + SU3000LX (Ver. 4.10L or more)

' 4
fyﬁﬂ”y

MODEL 1893

» Gang programmer
MODEL1940 (Ver. 1.32C or more)

MODEL 1940
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16-bit Proprietary F 2MC-16L/16LX/16F Family Support Tools

Data 1/0 Corporation
» Universal Programmer
OPTIMA, Dual-Package

/

i
-
-'- "..
e ¥
- '
. J
5 :

Doy -
dor . Py,
1 !_;_\:
SL-..r_..J,I
OPTIMA Dual-Package
* Gang Programmer
OCTAL, QUAD
OCTAL
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Adaptor socket for Flash Microcomputer (5 V-products)

Pack Ando Electric MINATO ELECTRONICS Data I/O
geradt Co., Ltd. INC. Corporation
Flash (leadpitch, body Package N ODEL 1890A oPTIVA
Microcontrollers size) code ﬁﬁgggg MODEL 1930 | \\ooc: 1040 | Dua-Packge
MODEL 1931 OCTAL
(mm) AF9723 MODEL 1893 QUAD
MB90F387 LQFP-48
MB9OF387S (0.5 mm, 7 x 7 mm) FPT-48P-M26 | TE110-387F15AP 0 0 0
MB90F428GPF QFP-100
MBOOF428GAPE (0.65 mm, 14 x 20 mm) FPT-100P-MO06 | TE110-553F01AP MF00-989 MF05-989 S5023
MB90F428GPFV LQFP-100 Undecidedn
MB9YOF428GAPFY (0.5 mm, 14 x 14 mm) FPT-100P-M05 | TE110-580F03AP MF00-709 MF05-709 ess
MBOOF443GPF QFP-100 FPT-100P-M06 | TE110-553FO1AP | MF00-989 | MF05-989 |  S5023
(0.65 mm, 14 x 20 mm)
MB90F462P SH-DIP-64 DIP-64P-M01 | TE110-562F05AP MF13-287
MBOO0F462PF QFP-64 FPT-64P-M06 | TE110-562F06AP | MF13-785 | Correspond | Undecidedn
(2.0 mm, 14 x 20 mm)
T ence ess
MB90F462PFM (0.65 mm, 12 x 12 mm) FPT-64P-M09 | TE110-562F07AP MF13-786
MB90F497GPF QFP-64 FPT-64P-M06 | TE110-562F06AP MF13-785 MF05-785
(1.0 mm, 14 x 20 mm) Undecidedn
QFP-64 ess
MB90F497GPFM FPT-64P-M09 | TE110-562F07AP MF13-786 MF05-786
(0.65 mm, 12 x 12 mm)
QFP-120
MB90F523BPFV FPT-120P-M13 | TE110-574F02AP MF00-23 MF05-23 S5024
(0.5 mm, [(J20 x 20 mm)
LQFP-12 i
MB9OF523BPFF Q 0 FPT-120P-M05 | TE110-523F08AP | MF00-22 | MFos-22 | Undecidedn
(0.4 mm, [(J14 x 14 mm) ess
MB90F543GPF
MB90F543GSPF
MB90F546GPF
MB90F546GSPF
MB90F548GPF QFP-100
MB90F548GSPF (0.65 mm, 14 x 20 mm) FPT-100P-MO06 | TE110-553F01AP MF00-989 MF05-989 S5023
MB90F548GLPF
MB90F548GLSPF
MB90F549GPF
MB90F549GSPF
MB90F543GPFV
MB90F543GSPFV
MB90F546GPFV
MB90F546GSPFV
MB90F548GPFV LQFP-100 Correspond | Undecidedn
MBIOF548GSPEY (0.5 mm, 14 x 14 mm) FPT-100P-MO05 | TE110-580F03AP MF00-709 ence ess
MB90F548GLPFV
MB90F548GLSPFV
MB90F549GPFV
MB90F549GSPFV
QFP-100
MB90F553APF FPT-100P-MO06 | TE110-553F01AP MF00-989 MF05-989 S5023
(0.65 mm, 14 x 20 mm)
MBOOFS53APFV LQFP-100 FPT-100P-M05 | TE110-580F03AP | MF00-709 | MF0s-709 | Undecidedn
(0.5 mm, 14 x 14 mm) ess
MB90F562BP SH-DIP-64 DIP-64P-M01 | TE110-562F05AP MF13-787 MFQ05-787
MB90OF562BPF QFP-64 FPT-64P-M06 | TE110-562F06AP | MF13-785 | C°€SPON |y decidedn
(1.0 mm, 14 x 20 mm) ence ess
MB90F562BPFM QFP-64 FPT-64P-M09 | TE110-562F07AP MF13-786 MF05-786
(0.65 mm, 12 x 12 mm)
(Continued)
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(Continued)
Bk Ando Electric MINATO ELECTRONICS Data I/O
gELays Co., Ltd. INC. Corporation
Flash (leadpitch, body Package  OOEL 1690A py—r
Microcontrollers size) code ﬁEg;gg MODEL 1930 | iopEL 1940 Dual-Packge
MODEL 1931 OCTAL
(mm) AF9723 MODEL 1893 QUAD
QFP-120
MB9O0OF574APFV FPT-120P-M13 | TE110-574F02AP MF00-23 MF05-23 S5024
(0.5 mm, [J20 x 20 mm)
LQFP-120 Correspond
MB90F574APFF FPT-120P-MO05 | TE110-523F08AP MFO00-22
(0.4 mm, []14 x 14 mm) ence Undecidedn
QFP-120 TE110- ess
MB9OOF574APMT FPT-120P-M21 MF00-72 MF05-72
90FS (0.5 mm, [J16 x 16 mm) 0 574AF04AP 00-729 05-729
MB90OF583CPF
MB90F583CAPF QFP-100
MB9OF584CPE (0.65 mm, 14 x 20 mm) FPT-100P-M06 | TE110-553F01AP | MF00-989 MF05-989 S5023
MB90F584CAPF
MB90F583CPFV
MB90F583CAPFV LQFP-100 Undecidedn
MB9OF584CPEV (0.5 mm, 14 x 14 mm) FPT-100P-MO05 | TE110-580F03AP | MF00-709 MF05-709 ess
MB90F584CAPFV
MBOOF591APF QFP-100 FPT-100P-M06 | TE110-553F01AP | MF00-08g * | UNdecidedn | gg)
(0.65 mm, 14 x 20 mm) ess
QFP-100
MB9OO0F594GPF FPT-100P-M06 | TE110-553F01AP | MF00-989 MF05-989 S5023
(0.65 mm, 14 x 20 mm)
QFP-100
MB90OF598GPF FPT-100P-M06 | TE110-553F01AP | MF00-989 MF05-989 S5023
(0.65 mm, 14 x 20 mm)

*: MODEL1890A support only.

160



16-bit Proprietary F ?MC-16L/16LX/16F Family Support Tools

Adaptor socket for Flash Microcontrollers (3 V-products)

Ando Electric MINATO Data I/0
il Package Co., Ltd. ELECTRONICS INC. | Corporation
. leadpitch, bod
Microcontroller | (S3dP Y| Package code AF9708 MODEL OPTIMA
S size) 1890A Dual-Packge
(mm) AF9709 MODEL 1930 | MODEL 1940
AF9723 MODEL 1931 OCTAL
MODEL 1893 QUAD
QFP-100
MB9O0F654APF FPT-100P-M06 | TE110-553F01AP | MF00-989 | MF05-989 S5023
(0.65 mm, 14 x 20 mm)
LQFP-100 .
MB90F654APFV FPT-100P-MO5 | TE110-580F03AP | MF00-709 | MFO05-709 | Undecidedness
(0.5 mm, 14 x 14 mm)
MB90F474LPF QFP-100
MBOOFATAHPE (0.65 mm, 14 x 20 mm) FPT-100P-M06 | TE110-553F01AP | MF00-989 | MF05-989 S5023
MB9OF474LPFV LQFP-100 i
MBOOFA74HPFV | (0.5 mm, 14 x 14 mm) FPT-100P-M05 | TE110-580F03AP | MF00-709 | MF05-709 | Undecidedness
MB90F481PF QFP-100
MBOOE482PF (0.65 mm, 14 x 20 mm) FPT-100P-MO06 | TE110-553F01AP | MF00-989 | MF05-989 S5023
MB90F481PFV LQFP-100 .
MBOOFA82PFY (0.5 mm. 14 x 14 mm) FPT-100P-MO5 | TE110-580F03AP | MF00-709 | MFO05-709 | Undecidedness
QFP-64
MB90F568PF FPT-64P-M06 | TE110-562F06AP | MF13-785 | MF05-785
(1.0 mm, 14 x 20 mm) .
Undecidedness
MB90F568PFM QFP-64 FPT-64P-M09 | TE110-562F07AP | MF13-786 | MF05-786

(0.65 mm, 12 x 12 mm)
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32-bit FR Family

FR Family Features

» CPU core capable of running at a peak rate of 64 VAX MIPS (CPU core performance) at 50 MHz while featuring
its compactness equivalent to 16-bit microcontrollers

» b5-stage pipelining and harvard-bus architecture, allowing efficient execution
» Implementation of, basically, 16-bit fixed length commands, providing high object code efficiency

» The command group enhanced for controllers and an algorithm engine, resulting in faster execution of instruc-
tions

» A variety of resources including the sum-of-product units
* Many kinds of internal peripheral devices
* FR architecture features

High-speed G ISl Real time processing
processing processing
ﬁ Algorithm engine
I/O operation

RS A

RISC CPU features

 5-stage pipelining Special
High coding « 1 instruction/cycle (high-speed)
efficiency « Load/store processing

—— > resultin a compact CPU core.
60,000 transistors (including a multiplier & barrel shifter)

g N

Fixed-length
instructions @

Support for
high-level
languages

Assembler
coding

Efficient
development

* Fujitsu embedded RISC controlle r
The FR family is designed for optimum use in control systems while the SPARCIite is suitable for data
processing systems.

Price
A

SPARCIite family

1 | 1 | I L L I > Performance
10 20 30 40

F2MC: Single chip 8 to 16-bit microcontrollers
FR: Single chip-oriented (32-bit) RISC machines
SPARCIite: Oriented for performance-focused open software
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FR Family Product Range

FR30 Series/FR50 Series/FR65E Series

32-bit FR Family

A
MB91340
Internal ROM/
MB91307A External bus type
Cashe memory/ (66MHz)
8 External bus type
c (66MHz) MB91F362GA
g MB91121 Internal ROM/
= External ROM/ External bus type
g External bus type (64MHz)
o (50MHz) MB91F369GA
Internal ROM/ \
External bus type
MB91110 \_ _(64MHz) /
External ROM/ T develonm:
External bus type MB91154/F155 Under development
(50MHz) Internal ROM/
MB91107/108 External bus type
External ROM/ (33MHz)
External bus type MB91133/F133
(50MHz) Internal ROM/
External bus type
MB91106A (33MHz)
MB91101A Internal ROM/ -
External ROM/ External bus type MB91F133 : Under development
External bus type (50MHz) MB91F109
(50MHz) Internal ROM/
External bus type
(25MH2)
| | | | | | |
1996 1997 1998 1999 2000 2001 2002 2003
Year
External ROM/External bus chip Single chip (External bus)
RAM
A
MB91340
MB91108 ROM.: 64KB
RAM : 160 KB RAM : 116KB
(50 MHz)
MB91F155
FLASH MEMORY
: 510KB
MB91107 MB91307A RAM : 34KB
RAM : 128 KB RAM : 128 KB WBJFSEGR
(50 MHz) (66 MHz) /FLASH MEMORY,
: 512KB
MB91154
ROM: 384KkB | o RAM_:32KB /
RAM : 22KB
MB91110
RAM : 21 KB
(50 MH2) TMBIIFIS3 ™ \ RAM : 16KB
MBS?ll33 /FLASH MEMORY \
ROM : 254KB
RAM : 8KB : 254KB
: _ RAm:8kB_ /
MB91121 T
RAM - 5 KB VMBO1E109 Under development
(50 MHz) FLASH MEMORY
: 254KB
9110 RAM : 4KB
MB91101A MB91106A
RAM : 2 KB .
50 MH ROM : 127KB
( ?) RAM : 2KB
Performance ROM
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Function Part numbe Features/application
. . External ROM/External bus type(Operating frequency: 50 MHz).
AR (Rl FR30 series MB91101A Provides high-speed processing and a wide range of peripheral
functions in a 100-pin package (high cost-performance).
| MB91106A Internal ROM/External bus type(Operating frequency: 50MHz).
Add 127KB of on-chip ROM to MB91101(no cache).
T External ROM/External bus type(Operating frequency: 50MHz).
MB91107 128 KB RAM.
—1 MB91108 External ROM/External bus type(Operating frequency: 50 MHz).
RAM increase type of MB91107.
Internal FLASH/External bus type(Operating frequency: 25 MHz).
|| MB91F109 Add 254 KB of on-chip FLASH memory and a resource of
MB91106A.
—1 MB91110 External ROM/External bus type(Operating frequency: 50 MHz).
Internal 16KB of on-chip instruction execution RAM.
- External ROM/External bus type(Operating frequency: 50 MHz).
MB91121 -
Internal simple DSP.
| MB91133 Internal ROM type(Operating frequency: 33 MHz).
MB91F133 * MB91133 :internal 254 KB ROM.
MB91F133 : internal 254 KB FLASH memory.
L | MB91154 Internal ROM.type(Operatlng frequency: 33 MHz).
MB91F154 MB91154 :internal 384 KB ROM.
MBOLF155 MB91F154 : internal 384 KB FLASH memory.
MB91F155 : internal 510 KB FLASH memory.
*: Under development
(Continued)
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FR30 Series

32-bit FR Family

Part number

Operating
power supply
voltage (V)

Package

FP
(0.65(n%m pitch)

LQFP
(O.Sm% pitch)

BGA

Functions

MB91101A

+5 +£10%

or
+3.3(or +3.0)
+10%

100P

100P

MB91106A

MB91107

MB91108

MB91F109

+3.0 £0.3

100P

100P

120P

120P

100P

100P

Operating frequency : 50 MHz(MB91101A/106A)
25 MHz (MB91F109)
RAM : 2 KB(MB91101A/106A)
4 KB(MB91F109)
128 KB (MB91107
160 KB (MB91108
ROM : 127KB(MB91106A
FLASH memory : 254 KB(MB91F109)
Instruction cache : 1 KB &MBQllOlA/lO?/lOB)
DRAM controller : 2 banks
DMA controller : 8 ch. (external 3 ch.)
UART/baud rate timer : 3 ch./3 ch.
Successive approximation A/D converter : 10-bit x 4 ch.
PWM timer : 4ch.
Reload timer : 16-bit x 3 ch.
Bit search module : 1 ch.
External interrupt input : 4ch. + NMI
I/O ports : 54 ports (multiplex with other signals)

MB91110

+5 +10%
+3.3 £5%

144P

Operatmg frequency : 50 MHz
RAM : 5 KB

Instruction execution RAM : 16KB

Instruction cache : 1KB

DRAM controller : 2 banks

DMA controller : DMA 5 ch.

UART/baud rate timer : 1 ch./1 ch.

Successive approximation A/D converter : 10-bit x 8 ch.
PPG timer : 16-bit x 6 ch.

Reload timer : 16-bit x 2 ch.

Bit search module : 1 ch.

External interrupt input : 8 ch.

MB91121

+3.3+0.3

120P

Operating frequency : 50 MHz
RAM : 4 KB

Instruction cache : 1 KB

Simple DSP : 16-bit fixed pomt operations

DMA controller : DMA 8 ch

UART/baud rate timer : 3 ch./3 ch.

Successive approximation A/D converter : 10-bit x 8 ch.
PWM timer : 16-bit x 4 ch.

Reload timer : 16-bit x 3 ch.

MB91133

©MB91F133

+5 £10%
+3.0to +3.6

144P

144P

144P

144P

Operating frequency : 33 MHz

ROM : 254 KB (MB91133)

FLASH memory : 254 KB (MB91F133)
RAM : 8 KB

DMA controller : DMA 8 ch.

Up/down counter : 8-bit x 2 ch.
Successive approximation A/D converter : 10-bit x 8 ch.
(with level comparator : 1 ch.)

UART : 1ch.

Reload timer : 16-bit x 5 ch.

D/A converter : 8-bit x 3 ch.

PPG timer : 16-bit x 6 ch.

Input capture : 16-bit x 4 ch.

Output compare : 16-bit x 8 ch.

Free running counter : 16-bit x 1 ch.

MB91154

MB91F154

MB91F155

+3.15t0 +3.6

144P

144P

144P

Operating frequency : 33 MHz
ROM : 312 KB (MB91154)
FLASH memory : 510 KB (MB91F155)
RAM: 34 KB (MB91F155)
22 KB (MB91154)
DMA controller : DMA 8 ch.
Successive approximation A/D converter : 10-bit x 8 ch.
UART : 4ch.
Reload timer : 16-bit x 4 ch.
D/A converter : 8-bit x 3 ch.
PPG timer : 16-bit x 6 ch.
Input capture : 16-bit x 4 ch.
Output compare : 16-bit x 8 ch.
Free running timer : 16-bit x 1 ch.
I2C: 1 ch.
RTC : 1 ch.
Up/down counter : 8-bit x 2 ch.

Package: P-plastic
©:Under development
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(Continued)
Function Part numbe Features/application
— FR50 series Internal ROM type (Operating frequency: 64 MHz).
MBO1F362GA 512 KB FLASH memory.
Internal ROM type (Operating frequency: 64 MHz).
*
MBOI1F369GA 512 KB FLASH memory.
*: Under development
FR65E Internal cashe memory (Operating frequency : 64 MHz) .
series MB91307A 128 KB RAM

Hight performance.

Internal 64 KB ROM (Operating frequency : 66 MHz) .
MB91340 112 KB RAM
Hight performance.
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FR50 Series
Operating Package
Part number power supply QFP Functions
voltage (V) | (0.5 mm pitch)
Operating frequency : 64 MHz SEA?RTZ Cg'ch
FLASH memory : 512 KB 2~ 1 '
RAM : 4 KB :Egtériglhi'nterru tinput: 8 ch
Instruction execution RAM : 4 KB Inout ture : E hp ' ’
Data RAM : 12 KB O e <4 ch
MB91F362GA +5.0 + 0.25 208P DMA controller : DMA 2 ch. B e
CAN controller : 3 ch. eg rynnm'gltén;)erg 6 Ch'
Stepping motor contoroller : 4 ch. EZI at:jmt-er;ér . _16ltb't XCG ch
Up/down counter : 8-bit x 2 ch. Wagh dol tfimer bl ’
A/D converter :10-bit x 16 ch. U-timer % ch
D/A converter : 10-bit x 2 ch. Real time clock - 1 ch.
: SIO: 2 ch.
Operating frequency : 64 MHz " .
FLASH memory : 512 KB DART/Y-timer: 1 ch.
Fnét'\r/lué:tlignKe%(ecution RAM : 4 KB External i'nterrupt input : 8 ch.
©MB91F369GA +4.25 to +5.25 160P Data RAM : 16 KB ’ Reload time_r : 16-bit A~ 6 ch.
DMA controller : DMA 5 ch. \éVatht_dog tl'mir_ 1ch
CAN controller : 2 ch. Sggnc;rg(é:e?gto'r i ch
A/D converter : 10-bit x 10 ch. PPG : 4 ch.
Package: P-plastic
©:Under development
FR65E Series
Operating Package
Part number power supply Functions
voltage (V) LQFP
Operating frequency : 66 MHz
RAM : 128 KB
Instruction cashe : 1 KB
UART : 3 ch.
External interrupt input : 9 ch.
MB91307A +3.3+0.3 120P I2C: 1ch.
U-timer : 3 ch.
Reload timer : 16-bit x 3 ch.
A/D converter : 10-bit x 4 ch.
Watch dog timer
DMA controller : 5 ch. (External 3 ch.)
Operating frequency : 66 MHz
RAM : 112 KB
ROM : 64 KB
Data RAM : 4 KB
UART : 3 ch.
External interrupt input : 9 ch.
I2C:1ch.
+3.3+03 A/D converter : 10-bit x 8 ch.
MB91340 2' + '2 176P DI/A converter : 8-bit x 3 ch
+25+£0. DMA controller : 5 ch. (External 3 ch.)
Input capture : 4 ch.
Output compare : 8 ch.
Watch dog timer
Reload timer : 16-bit x 4 ch.
Up counter : 8-bit x 1 ch.
Free running timer : 1 ch.
Up/doun counter : 8-bit x 4 ch. (16-bit x 2 ch.)

Package: P-plastic
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32-bit FR Family  Support Tools

Features of Support Environments

(1) Comprehensive Development Environments (Softune Workbench) around C language
» Achieving effective development environments

» Enhancing the concerted use of independent development tools, allowing all tools to behave as if they were a sin-
gle tool

» Support in collaboration with source generation management tools
* Made available both in Japan and Britain simultaneously

(2) Supporting the tools for quality, performance, analysis of source programs
» Softune C/C++ Checker
Investigating the description form of a source to display the information to enhance portability/maintainability
» Softune C/C++ Analyzer
Analyzing the source description; displaying the overall hierarchical organization; effective for maintainability/port-
ability

(3) Embedded type Real-time OS being provided
* Real-time OS in conformance with pITRON 3.0
» Conformance with the national industry standard pITRON specifications
» Level R (Required), Level S (Standard), part of Level E (Extended) (including memory pool, timer handler)

 Building block scheme
Kernel code size: 2.7 KB (min.) to 8.4 KB (max.)

» High-speed task switch with delayed interrupt capability
» Fast task schedule with the bit search module

(4) Robust support of development using REALOS
» REALOS Configurator (REALOS/FR, SorTUNE REALOS/FR):Easy-to-configure parameters for kernel generation
» REALOS debugger
» Supporting the in-line deployment options for C compiler REALOS system call
* REALOS Analyzer (SoFTuNe REALOS/FR): Analyzing the transition of task states to visually display the results
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Development Procedure (When Fujitsu product is used.)

C/C++
source
-7 T~
C compiler FCC911 7/ Workbench
/
SOFTUNE SOFTUNE SOFTUNE
C/C++ checker C/C++ analyzer \
Assembler \ Tools in a concerted way.
C Check C Analyzer source N /
- -
~ o -
: Output FASM911 Macro assembler
Adtv'cf function-to-function
outpu struction, reference
information and
statistical information
Object
Module
| Real time OS
Librarian FLIB911
___________ REALOS/FR R
v 1 f
. — ,
Library ' - !
' 1/0 driver [
! REALOS C language '
1+ kernel source, interface LIB l
! I :
; ' RCF911 Configuration file !
Linker FLNKOLL [ et | OS2 Q imgeracﬂve mod; :
1 Configurator !
Absolute Linkage
assemble mapping
list list
Load
module
Load module Softune debugger
converter F2ms - .
Simulator Emulator Multi-task
debugger debugger debugger

Intel
motorola S fil

ROM Writer

"
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SorTunE V5 Support Software Product List (For FR Family)

Software Software Product number (SP number) * 2 Remarks
% SorFTuNE V3 workbench
= SorFTUNE V3 C compiler
g SorTuNE V5 Professional Pack | SP3650Z058-P01 — — SoFTuNE V3 assembler
= SorFTuNE V3 analyzer pack
& SOFTUNE V3 checker
Manager
SorTuNE V5 workbench SP3650W058-P01 — — Simulator debugger
Emulator debugger
Monitor debugger
SorFTuNe V5 C/C++ compiler SP3650C058-P01 | SP2750C058 SP2650C058 ANSI standard conforming
2 | SoFTUNE V5 assembler pack | SP3650K058-PO1 | SP2750K058 | SP2650K0sg | ASsembler, linker, librarian,
3 Object format converter
S 2MC-
@ | SoFTuNE V5 C/C++ analyzer SP3650X008-P01 — — F;)r the FR, F#MC-16, and
= F2MC-8L
=] 2MC-
'E SoFTuNE V5 C checker SP3650Y008-P01 — — F;)r the FR, F*MC-16, and
= F2MC-8L
= ['Real time OS Kernel (source code provided),
SoFTuNE V5 SP3650M058BA — — Configurator and REALOS
REALOS/FR basic Analyzer
Real time OS Kernel (no source code),
SoFTUNE V5 SP3650M058EV — — Configurator and

REALOS/FR evaluation

For evaluation

Compatible emulator hardware (ICE)

MB2197 series

Operating machine

Personal
computers *!

Workstasion

Workstasion

Operating Environment

FMV and similar SunSPARC HP9000/700
IBM compatibles
Windows98
(CI)EZZrI?snr:ga?)znese) nggﬁ\uﬂ%o Solaris 2.6 HP-UX10.0 -
Windows2000
Media CD-ROM *3 —

*1:Pentium or higher CPU recommended. 48 to 64MB or more memory recommended.70MB of a disk capacity is required.
*2:The product code suffix (Pxx) indicates the number of licenses.
*3:An electronic manual (PDF format) is provided with each product (Japanese and English). Printed manuals are sold sep-

arately. Licensing of each product is available in a number of forms (3, 5 or 10 copies).

170



Third party Support Software Product List (For FR Family)

32-bit FR Family

Support Tools

Yokogawa Digital

GAIO TECHNOLOGY CO.,

Software . GHS
Computer Corporation LTD.
PC98, DOS/V,
Operating machine SunSPARC, Sun, HP, DEC, IBM, PC PC, EWS
HP9000/700
DOS, Windows, SunOS, Solaris, Windows
Operating OS SunOS, Solaris, HP-UX, UNIX '
HP-UX WindowsNT
Media 3.5FD, CMT, DAT, CMT, DAT,
DDS 3.5FDD, etc. 3.5FDD, etc.
XCC-V

C compiler + ccfr20

definition for FR Family

A I k -

ssembler pac Fujitsu XASS-V,
- - XLNK-V,

Linkage kit or XLIB-V asfr20
L!Eker- GAIO TECHNOLOGY XOUT-V, :;
Librarian XABS-V
Load module converter + elf2sr

Absolute assemble list preparation definition for FR Family

tool

XDEB-V
Simulator debugger O +
definition for FR Family MULTI
. XDDI-V
microVIEW-G
Sl e LT L Debugger data converter -
99 definition for FR Family
advice

ICE (Yokogawa Digital Computer) o

<Contact>

Yokogawa Digital Computer Corporation
GAIO TECHNOLOGY CO., LTD.
Advanced Data Controls, Corp.

TEL: 81-423-33-6222

TEL: 81-3-3662-3041

TEL: 81-3-3576-5351 (GHSé2 (Green Hills Software) )
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SOFTUNE

1. The SOFTTUNE Integrated Development Environment

Windows95/98/Me/NT4.0/2000
CASE tool links (English,Japanese)
ZIPC®
(CasCo.ltd) ™
SOFTUNE V5
FR Family
Windows95/98/Me/NT4.0/2000 Workbench )
(English,Japanese) C/C++ Compiler
SOFTUNE V3 Assembler Pack
F2MC-16/8L Family C/C++ Checker
orkberich CI/C++ Analyzer
ompiler
Assembler Pack REALOS Kernel
C Checker REALOS
C Analyzer Configurator
REALOS Kernel
} REALOS Configurator REALOS Analyzer
V2 REALOS Analyzer
- Integrated tool -
V1 } gpeegcrlzceauoonos » C/C++/EC++ compatibility
. Real-time OS « Compatible with
compatibility development of large
1995 1997 1998), CASE tool compatibility 2000 programs

2. SOFTUNE Structure and Features
Integrated manager and 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/C++-language coding
"C/C++ Checker" confirms code operation and "C/C++ Analyzer" analyzes the code’s structure.

Includes such tools as Configurator and Analyzer to facilitate the use of REALOS, which conforms to the
MITRON specifications.

(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 operation (debug). Finally, the programmer returns to the editing process to incorporate
necessary changes, as indicated by the debugging results.

SOFTUNE is an integrated developing environment which is designed to perform such repetitive processes

smoothly and efficiently. It is the next generation of SOFTUNE, which has evolved to meet various needs of our
customers.

(2) Program Flow

Error correction

Building Debugging

172




(3) Structure of S OFTUNE

32-bit FR Family  Support Tools

» SorTuNE Workbench (Development Manager/Debugger)

SOFTUNE V5
language
tool

e C/C++ Compiler

* Assembler
* Linkage Kit

SOFTUNE V5 SOFTUNE V5
cooperation REALOS

e Kernel
e C/C++ Checker
o C/C++ Analyzer

 Configurator

* Analyzer
(under development)

(4) Environment with S OFTUNE

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 integrated developing system is designed to meet program developers’ numerous demands, while ensur-

ing ease of use.

Make/build Register window

Source window

e Selflune WorkbBanch - samgle : Oeinig

T e )

Project window

Output window

Tool display
Editing window
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3. Manager Functions
Software programming proceeds according to the Cotng H
“project file, ” which contains all the information needed for
programdevelopment.

Building ‘ ‘ Debugging

SorTune Workbench

ffffffffff

SEEEEEE

ffffffffff

( Editor ) C Compiler ) (Assembler/unker)
C Emulator ) ( Simulator )

(1) Effective Project Usage

Whether working alone on several projects simultaneously or I
. . . . Common project file
developing a project as a group, project files can be used to

create a simple developing environment.

Operator A Operator B Operator C

(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.

« 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 they
are accustomed, SOFTUNE can be configured to use the ag T P
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 three debuggers that are needed at various stages of development. The appropriate
debugger environment can be selected to match the situation.

SorFTuNE Workbench
Emulator Monitor Simulator
debugger debugger debugger
RS 232C/LAN R5232C Memory
Target Instruction
ICE board 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.

» Bl ww Wesibwrah  sarmple Orlune

W IF I
o = Soruce window

@ect Windt-)v.v)

. ) (emory window). |
TR | g . J@
fHC FEAEECR TR

— -

WL e L o e

(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) SOFTUNE C/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 SorTuNe 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.Outline
Recent software (ROM) for embedded microcontrollers has been developed in the C language. However, it is
difficult to understand messages which are 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 the facility for selecting necessary advice carefully.

(1) Features
» Outputs advice suitable for objectives: Portability, coding error
performance, porting to Fujitsu CPU’s
» Allows customization to a programmers level.
» Works with C compilers for Fujitsu microcontrollers.
» Provides easy operation and simple display over a GUI.

(2) 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 in the ANSI standard.
It also gives an explanation of the operation of C compilers (fcc911 and cc907) for Fujitsu microcontrollers.

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 printing.

» 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 which generally provide better performance and the items which are essential and
effective for the FR family and F2MC-16 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 a structure of the double type, an area is reserved for the return value
and an object 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 objects size.

» Porting to Fujitsu CPU’s
This tool advises the user what to consider in porting exsting software from other makers’ CPU to Fujitsu CPU in
the FR family and F2MC-16 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 F2MC-
16 family.
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Indicated messages output e Coding error indicated and advice displayed
m
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2) SOFTUNE C/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 that takes into account structure and
processing.

One wishes to examine the range of effects that altering a program will create.
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 programs are displayed visually, and the internal data
structure, 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. This tool creates data necessary for design and maintenance,
as well as having a feature peculiar to C compilers for Fujitsu Microcontrollers (a feature of calculating the maximum
amount of stacks used), considering its embedded feature.

(2) Features

Displays and prints the function-to-function structure, reference data, and statistical data.
Supports the embedded capability of C compilers for Fujitsu microcontrollers.
Provides easy operation and simple display over a GUI.
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(3) Explanation of Features

The

178

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

This feature block-structures function calls for visual display. 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
function name, and the count of appearance 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 argument with actual argument.
Displaying cross-reference data

This feature displays data about the functions and variables that a function is using, tag and macro declarations,
and the appearing line number.

Displaying global data

This feature displays the function using global variables. It also detects unused global variables.

Program checking

This feature checks and displays the adjustability of dummy argument with actual argument.

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 function.
This calculation is made on the basis of the output of C compilers (fcc911 and cc907) for Fujitsu microcontrollers
(FR family and F?MC-16 family).

Displaying graphic flow « Displaying logic flow, statistical and cross-reference data
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Displaying logic flow (focus), argument and
global data

 Displays stack use volume (green numbers) and
largest stack configuration (orange numbers)
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3) SOFTUNE C/C++ Compiler
The C/C++ compiler supports C/C++/EC++ and three language modes.

(1) C++ Mode
This mode is compatible with ANSI/ISO-compliant C++ language, allowing code to remain highly transferable.

(2) EC++ * Mode

This mode removes C++ language specifications that can cause the object efficiency of built-in programs to deterio-
rate. Developing in EC++ mode allows the creation of applications that meet stringent object size and speed limitations
on built-in programs, resulting in efficient code.

(3) C Mode

This mode is a C-language specification mode that supports ANSI/ISO-compliant code. C Mode permits the use of
existing C-language program assets, and allows development to be divided into C-language and C++ language codes.
In addition, these three modes all continue to support embedded extended language specifications (assembler
description function, interception description function, I/O area access description function, etc.), allowing the specifi-
cation of highly efficient MCU-specific programs.

Furthermore, the compiler and linker automatically generate C++ language templates themselves, allowing users to
generate templates having minimal object size without complicated procedures.

*: EC++ (Embedded C++) Language Specifications: A subset of ISO/ANSI C++ language specifications including
those specifications pertaining to embedding.
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6. SoFTuNE REALOS/FR

The real time OS (REALOS) kernel, which conforms to the industry stan-
dard pWITRON specification, has been combined with a configurator, a
multitask debugging function and analyzer. These support tools improve
application program development efficiency, using the REALOS kernel.

(1) REALOS Configurator
The configurator helps when setting conditions for creating the REA-
LOS kernel, Necessary settings are made according to the display on
the configurator screen, simplifying kernel configuration.

(2) Multitask Debugging Function
The following debugging functions are supported, which are necessary
for configuring a system using REALOS.

» Displaying object conditions
» Issuing a system call

» Task trace function

» Breaking a system call

» Breaking a task dispatch

(3) REALOS Analyzer

The performance of the system by which REALOS is built in and the
state transition of the task are analyzed and displayed by Graphic.

» Task transition flow, transition tree
» Task status, stack monitor

» Analyzed of execution time

 List of object or cue

RTTILL

7. Language Tools
(1) Highly Efficient Language-Related Tools Integrated with the Compiler

Coding and developing are perfomed with consistent language-related tools that have identical specifications for the
FR, F?MC-16 and F2MC-8L families. This also improves the C compiler’'s code generation efficiency.
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UITRON-Compliant Real Time OS for FR Family (SoFTUNE REALOS/FR)

(1) Overview

REALOS/FR is the real time OS for the FR Family of Fujitsu proprietary 32-bit MCUs, conforming to the pITRON

3.0 specifications.
* Features
MITRON 3.0 compliant

System design customized for 32-bit MCUs for control purposes
High-speed dispatch and interrupt processing
Support for a multi window configurator
In-line expansion of system call functions

Providing a sample I/O driver

Support for debugger macros which enable task debugging using an ordinary debugger
Support for a REALOS dedicated, multi window debugger

* REALOS/FR Specifications

Name Description
Target CPU FR20/FR30 series
Maximum number of task 32,767
Maximum number of priority levels 32

Scheduling method

Priority-base, event-driven type

Number of system calls

SOFTUNE REALOS/FR:58, REALOS/FR20:50

Complying specifications

UITRON 3.0 specifications

Kernel coding

Assembly language

Application coding

C and assembly languages

Kernel size

About 2.7 KB (resident) to About 7.2 KB (maximum configuration)

(2) Configuration

* Kernel

The kernel provides the basic functions of the real time OS. It is an event-driven, multitasking real time OS.
The functions to be used by application programs can be selected as system calls.

» System calls

Function Instruction Description
sta_tsk Start task
ext_tsk Exit local task
ter_tsk Terminate remote task
dis_dsp Disable dispatch
Task management functions ena_dsp Enable dlspatch .
chg_pri Change task priority
rot_rdq Rotate task ready queue
rel_wai Release remote task from wait state
get_tid Get local task ID
tsk_sts Reference task status
sus_tsk Force remote task into wait state
rsm_tsk Resume task in forced wait state
frsm_tsk Force task in forced wait state to resume execution
Task-supplied synchronization functions slp_tsk Put local task into sleep state
tslp_tsk Put local task into sleep state (to sleep until timeout)
wup_tsk Wake up remote task
can_wup Cancel task wakeup request

(Continued)
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(Continued)
Function Instruction Description
sig_sem Return semaphore resource
wai_sem Poll semaphore resource
preg_sem Poll semaphore resource (polling)
ref_sem Reference semaphore status
set_flg Set event flag
clr_flg Clear event flag
wai_flg Wait for event flag
Synchronization/transmission functions pol_flg Wait for event flag (polling)
twai_flg Wait for event flag (with timeout)
ref_flg Reference event flag status
snd_msg Send data to mailbox
rcv_msg Receive data from mailbox
prcv_msg Poll and receive message from mailbox (polling)
trcv_msg Receive data from mailbox (with timeout)
ref_mbx Reference mailbox status
get_blk Get variable length memory block
. pget_blk Get variable length memory block (polling)
VR DI e ) rel_blk Return variable length memory block
ref_mpl Reference variable length memory block
get_blf Get fixed length memory block
pget_blf Get fixed length memory block (polling)
Fixted length memory pool tget_blf Get fixed length memory block (with timeout)
rel_blf Return fixed length memory block
ref_mpl Reference fixed length memory block status
ret_int Return from interrupt handler
loc_cpu Disable interrupt and dispatch
Interrupt mgnggement function uni_cpu Enable interrupt and dispatch
chg_ilm Change interrupt level
ref_ilm Reference interrupt level status
set_tim Set system clock
get_tim Reference system clock
dly_tsk Delay task
def_cyc Define cyclic handler
Time management functions act_cyc Activate/control cyclic handler
ref_cyc Reference cyclic handler status
def_alm Define alarm handler
ref_alm Reference alarm handler status
ret_tmr Return from timer handler
. get_ver Get version number
System management function
ref_sys Reference system status

conrigurator
The multi window configurator produces executable programs optimized in the operating environment for the kernel
and application programs.
SoFTUNE V3 enhances the inter-operability of the Configurator and Workbench (Manager) for improved ease-of-use.
» Sample programs
Sample programs are provided as practical coding examples for user training purposes.
» Debugger macros
Debugger macroses are provided as the functions for ordinary debuggers (such as an emulator and a simulator) to
carry out LITRON task debugging.
» Multitask debugger
The multitask debugger is a multi window debugger allowing debugging at the C language level. It consists of the
debugger target part on the target and the debugger host part on the host computer.
* REALOS Analyzer(Corresponds by SOFTUNE REALOS/FR)

The performance of the system by which REALOS is built in and the state transition of the task are displayed by
Graphic.
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Evaluation Tools for Support Hardware FR families
(MB2197 emulator)

Features System Overview
 Linear power supply voltage support from +2.7V to +5.5V

» Supports debugging of source level (assembly and C
languages, a mixed indication)

« Simplified graphic interface operation execution using pull-
down menu and buttons

* Real time trace function

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

» Hardwear break x 5, softwear break x 8192, code event x 2,
data event x 2

» Operation cycle measurement function g
* Host I/F (standard accessories) : RS-232C straight (max :
19.2 Kbps) , LAN (10BASE-2)
System configuration
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1 [ ) 1
] ] : :
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Ao e, 110BASE2 10BASE-T L H
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I [} ij T 1 1 Idebugger |
RN [ ’ N e e e e e o — — AR S, —
RS-232C cable Personal computer SorTune workbench
'/—- --------------------------------- \‘I :’ --------------------- ‘:
1
! De——e—(E N e T (J | evaluation E
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Evaluation Tools for Support Hardware FR families
(MB2198 emulator)

Features
 Linear power supply voltage support from +2.7V to +5.5V

» Supports debugging of source level (assembly and C languages,
a mixed indication) '\\

» Simplified graphic interface operation execution using pull-down f g >

menu and buttons f

» Real time trace function

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

» Hardwear break x 5, softwear break x 8192, code event x 2, data
event x 2

» Operation cycle measurement function

» Host I/F (standard accessories) : RS-232C cross cable (max 115
Kbps) , LAN (10BASE-T, 100BASE-TX) , USB 1.1

System Overview

System configuration
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RS-232C cable (9pin-9pin cross) Personal computer SorTuNE workbench
A Frve—— - =S :
1 XXX 1 .
. De—e—=(E ' RAM board * ODU t L O | Evaluation !
1 [ 1 H device !
! l— AC cable | * (under development) ! ] NPV ’
VY : PO | Errr——,y
1 1
VY !
1
! —|
i
[ — User's
! target
' system
H Main unit
i
1
1
1
' MB2198-01
A}
Main unit l ! !
: O | Evaluation !
H device } *: Optin

184



32-bit FR Family  Support Tools
« System configuration for MB91101A, MB91107, MB91121
Adaptor
Emulator 1
(MB2197-01) DSU cabl ROM
cabe Mcu alternate
MB2197-10 1 unit *
LAN or
RS-232C (straight cable) User's target system
*: Option
Personal computer
« System configuration for MB91106A, MB91110
Evaluation board
| Ext. trace memory |
Emulator ROM
(MB2197-01) DSU cable MCU alterr_1a*te
MB2197-10 unit
LAN or —1 o Header
RS-232C (straight cable) /
User's target system
*: Option
Personal computer
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32-bit FR

» System configuration for MB91130, MB91150, MB91340

Family

Support Tools

Evaluation board

| Ext. trace memory |

Emulator
(MB2197-01) DSU cable
MCU
MB2197-10
LAN or [ ] Header
RS-232C (straight cable)
User's target system
Personal computer
* FR (DSU2/3)
Name Model type Remarks
Emulator main unit Dm}ens!ons : 210 mm (width) x 297 mm (depth) x 87 mm (height)
for FR (DSU2/3) MB2197-01 Weight : 2.7 kg
With MB2197-10 (DSU2/3 cable)
DSU2/3 cable MB2197-10 Used to connect the emulator main unit to the adaptor or the evaluation board.
Option for FR family
Memory board: Capable of substituting the memory on the target board
. MB2197-90 .
ROM alternate unit * (with 100-V AC adapter) Memory size: 4 Mbytes
P Data bus size: Selectable from among 8, 16, and 32-bit configurations
Write protect function

*: The ROM alternate unit is directly connected to the CPU bus. To use the unit, therefore, the target board must be designed so that
the unit can be connected on the board.

« FR (DSU4)
Name Model type Remarks
. . The systems development support tool which used MCU for evaluating FR and
Emulator main unit S .
for FR (DSU4) MB2198-01 builds in DSU interface.
The MB2198-01 is required separately.
DSU4 cable MB2198-10 Used to connect the MB2198-01 to the evaluation board.
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32-bit FR Family  Support Tools

Adaptor
e For MB91101A
Name Model type Note
Adapter unit to connect the user system using an LQFP100.
Adapter (LQFP-100) MB2197-101 IC149-100-[125-B5 for MBI1101A *. The MB91V101A is required separately.
Adapter unit to connect the user system using a QFP100.
Adapter (QFP-100) MB2197-102 IC149-100-[114-B5 for MBI1101A *. The MB91V101A is required separately.

DSU-CABLE (MB2197-10) connector

\ R R
i

.':.'lll:;i“

P

= T
SRR

MB2197-101
I U O O O 0 O I+ [=

* Connect

-

1C149-100-[1]25-B5 *2 1C149-100-[1]14-B5 *2
(Purchase separately.) (Purchase separately.)

*1 : The adapter requires an IC socket manufactured by YAMAICHI ELECTRONICS Co., Ltd. (Separately priced)
<Contact> Yamaichi Electric Mfg.TEL: 81-3-3778-6121
*2 : The IC socket is mounted on the foot pattern on the user board.

Socket

0ooooo
User board

gooooo ‘

gpnoooo

0000oo
Foot pattern
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32-bit FR Fami

* For MB91106A/MB91F109

ly  Support Tools

Name Model type Note

PGA299P evaluation
board for FR-DSU3

Connected with the MB2197-10. Used along with the MB2197-111 or MB2197-112.

MB2197-110 |Capable of connection to the ROM overlay unit (MB2197-90). A header cable is bundled.

The MB91V106A is required separately.

LQFP100P header
for MB2197-110

LQFP100 header board for MB2197-110. Used to connect the evaluation board to the user

MB2197-111 |board. The NQPACK100SD and HQPACK100SD are bundled. **

The pin spacing is 0.5 mm.

QFP100P header
for MB2197-110

QFP100 header board for MB2197-110. Used to connect the evaluation board to the user

MB2197-112 |board. The NQPACK100RB and HQPACK100RB179 are bundled. *!

The pin spacing is 0.65 mm.

MB2197-90 connector onnect
— NQPACK100SD *3

HQPACKlOOSD

69 mm -

71 mm

MB2197-111

Connect
HQPACKlOORB

DSU-CABLE (MB2197-10) connector
MB2197-110

Connect
£
IS
—
N~

F

NQPACKlOORB &

MB2197-112

*1 : The header requires the NQPACK manufactured by Tokyo Eletech Co.

<Contact>TEL: 81-3-5295-

1661

*2 : The NQPACK and HQPACK can be used to hold and cover a chip, respectively.
*3 : The IC socket is mounted on the foot pattern on the user board.

Socket

User board

oooooo

gpnoooo ‘

gooooo

opoooo
Foot pattern
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32-bit FR Family  Support Tools
* For MB91107/MB91108
Name Model type Note
Adapter unit to connect the user system using an LQFP120.
Adapter (LQFP-120) | MB2197-103 | The NQPACK120SD and HQPACK120SD are bundled. **
The MB91V108 is required separately.

DSU-CABLE (MB2197-10) connector

Connect h *2

|

|

- HQPACK120SD |
|

|

-—-_____* |
- NQPACK120SD * !

|

|

|

|

MB2197-103
e For MB91110
Name Model type Note
Connected with the MB2197-10. Used along with the MB2197-115.
PGA299P evaluation MB2197-110 Capable of connection to the ROM overlay unit (MB2197-90).
board for FR-DSU3 A header cable is bundled.

The MB91V110 is required separately.

LQFP-144 header LQFP144 header board for MB2197-110.

for MB2197-110

MB2197-115 Used to connect the evaluation board to the user board.
The NQPACK144SD and HQPACK144SD are bundled. *!

| |
| |
| |
| |
! HQPACK144SD |
| c |
o
I S I
I O * i I
: : “FConnect :
| | - |
| I |
| ' ; NQPACK144SD * |
\ DSU-CABLE (MB2197-10) connector | |
| MB2197-110 : :
*1 : The header requires the NQPACK manufactured by Tokyo Eletech Co.
<Contact>TEL: 81-3-5295-1661
*2 : The NQPACK and HQPACK can be used to hold and cover a chip, Socket
respectively.
*3 : The IC socket is mounted on the foot pattern on the user board.
‘ 0ooooo
User board =] =]
0ooooo
Foot pattern
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32-bit FR Family  Support Tools

* For MB91121

Name Model type Note

Adapter unit to connect the user system using an LQFP120.
Adapter (LQFP-120) MB2197-103 The NQPACK120SD and HQPACK120SD are bundled. *!
The MB91V121 is required separately.

DSU-CABLE (MB2197-10) connector

/ HQPACK120SD

-

|

|

|

I

|

|

Connect a %2 :
]

|

NQPACK120SD *? |
I

|

MB2197-103
* For MB91133/MB91F133
Name Model type Note
. Connected with the MB2197-10.
e \i52107-130 Used along with the MB2197-135.

for FR-DSU3

A header cable is bundled. The MB91FV130 is required separately.

LQFP144 header board for MB2197-130.
LQFP-144 header type 2 MB2197-135 Used to connect the evaluation board to the user board.
The NQPACK144SD and HQPACK144SD are bundled. *!

DSU-CABLE (MB2197-10) connector

HQPACK144SD
H L. = i 3 - ] _ E
| Evaluation | g .**2
B || chip socket [
: c v onnect
— | k IS
- o
= ©
NQPACK144SD *3
MB2197-130 MB2197-135

*1 : The header requires the NQPACK manufactured by Tokyo Eletech Co.
<Contact>TEL: 81-3-5295-1661

*2 : The NQPACK and HQPACK can be used to hold and cover a chip,
respectively. Socket
*3 : The IC socket is mounted on the foot pattern on the user board.

User board

gooooo ‘

oooooo

0ooooa
Foot pattern

gooooo
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* For MB91154 and MB91F155

32-bit FR Family  Support Tools

Name

Model type

Note

Adapter unit for MB91FV150

MB2197-150

Connected with the MB2197-10.

Capable of real-time display of internal RAM (6 points). Built-in function for
measuring two-point execution time.

Allowing the evaluation board to run freely without an emulator.

Used along with the MB2197-155. The MB91FV150 is required separately.

LQFP-144 header

MB2197-155

Header board for MB2197-150.
Used to connect the evaluation board to the user board.
The NQPACK144SD and HQPACK144SD are bundled. **

DSU-CABLE (MB2197-10) connector

P,

== L%,

= R

MB2197-150

HQPACK144SD
, -,

| Connect & *2
T

NQPACK144SD *®

"

o

+Connect

MB2197-155

*1 : The header requires the NQPACK manufactured by Tokyo Eletech Co.

<Contact>TEL: 81-3-5295-1661
*2 : The NQPACK and HQPACK can be used to hold and cover a chip, respectively.
*3 : The IC socket is mounted on the foot pattern on the user board.

User board

Socket

oooooo

gooooo K

gooooo

0ooooo
Foot pattern

* For MB91307

Contact : Yokogawa Digital Computer Corporation

TEL: 81-42-333-6222 (Key No.)

URL http://www.ydc.co.jp/advice

FAX: 81-42-352-6107
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32-bit FR Family  Support Tools

* For MB91340

Name Model type Note

Connected with the MB2197-10.
Evaluation board for MB91340 MB2197-140 Used along with the MB2197-147.

A header cable is bundled. The MB91V340 is required separately.

Header board for MB2197-140.
LQFP-176 header MB2197-147 Used to connect the evaluation board to the user board.
The NQPACK176SD and HQPACK176SD are bundled. **

B HQPACK176SD
2
c
]
] 2
- —
NQPACK176SD *?
DSU-CABLE (MB2197-10) connector
MB2197-140 MB2197-147

*1 : The header requires the NQPACK manufactured by Tokyo Eletech Co.
<Contact>TEL: 81-3-5295-1661

*2 : The NQPACK and HQPACK can be used to hold and cover a chip, respectively.

*3 : The IC socket is mounted on the foot pattern on the user board.

Socket

oooooo
User board

gpnoooo ‘

gooooo

opoooo
Foot pattern
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32-bit FR Family  Support Tools

e For MB91360

Name Model type Note

Connected with the MB2197-10.

PGA401P evaluation board

for MB91360 MB2197-120 Equipped with an _externf_:ll trace for evaluation device and user overlay memory.
The MB91FV360 is required separately.
QFP208 header board for MB2197-120.

QFP208P header MB2197-127 Connected to the user board.

The NQPACK208SD and HQPACK208SD are bundled. **

HQPACK208SD

Connect 4 *2
> ¥

NQPACK208SD *®

+ Connect

DSU-CABLE (MB2197-10) connector

MB2197-120 MB2197-127

*1 : The header requires the NQPACK manufactured by Tokyo Eletech Co.
<Contact>TEL: 81-3-5295-1661

*2 : The NQPACK and HQPACK can be used to hold and cover a chip, respectively.

*3 : The IC socket is mounted on the foot pattern on the user board.

Socket

0ooooo
User board

gooooo K

gooooo

opoooo
Foot pattern

FLASH Adaptor unit for FR families

FR Family
Support tools

Part number (lea dpi':?: ﬁ?lgi%i size) Package code Adaptor unit * % *2
MB91F109PF QFP-100 (0.65 mm, [J14 x 20 mm) FPT-100P-M06 MF00-783
MB91F109PFV LQFP-100 (0.65 mm, [J14 x 14 mm) FPT-100P-M05 MF00-782
MB91F133PMT2 LQFP-144 (0.5 mm, [J20 x 20 mm) FPT-144P-M08 MF00-871
MB91F133PBT BGA-144 (0.8 mm, [J12 x 12 mm) BGA-144P-M01 MF00-870
MB91F155PMT2 QFP-144 (0.5mm , (120 x 20mm) FPT-144P-M08 MF13-1003
MB91F362GAPFVS QFP-208 (0.5mm , (128 x 28mm) FPT-208P-M04 MF00-892

*1: Recommended EPROM programer:Minato Electronics MODEL 1890A + OU910 later than ver. 4.32q.

TEL (81)45-591-5611
*2: Adapter socket was supply from Minato Electronics

FAX (81)45-591-6451
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32-bit FR Family

FR families Evaluation Board

The FR30 series evaluation board can be used as a target
board for running the emulator.

The board consists of a main board and a daughter board.
The main board can be used commonly for the FR30
series of microcontrollers.

Since the evaluation board has SDRAM, DRAM, and
FLASH memory mounted, it can be used to test CPU
performance or to configure a hardware circuit using the
extension board connector on the main board.

The ROM alternate unit (MB2197-90) can be connected to
the evaluation board.

The evaluation board can be used in combination with the
MB2197-01 (emulator), for example, in the following
configuration:

MB2197-01 + MB2197-10 + MB91906EB (main board)

+ MB91901EB (daughter board)

Evaluation board block diagram

Daughter board(MB91901EB)

Support Tools

System overview

EDO DRAM
8 MB

E ' Level Shifter
: H — 33V-33V
. FR family CPU : : 5V-33V
(MB91V101) M
Data
: Level Shifter
H Address 33V-5V
: 5V-5V
! Control

i L X-TAL ; :

SRAM
512 KB at 32 bit
256 KB at16 bit

Connector
for expand board

Dri

ver

ROM alternate unit
4 MB v

External control
FPGA

ROM alternate unit (MB2197-90)

: User expand
E board

..................................

Flash Memory
1MB

Serial data
transceiver
MB89371AH

Interval timer
MB89254H

Ethernet LAN
controller
MB86964

DIP Switch
LED
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Main Board

32-bit FR Family

Support Tools

Name

Part number

Remarks

Evaluation board for FR families
(NEW MAIN BOARD)

MB91906EB

With 100-V AC adapter.

It is available according to the combination of daughter board as
the target board of FR family for 3V or 5V power supply voltage

(MB91130 is excluded).

The capacity of Flash ROM or DRAM is increased.

The succeeding model of MB91900EB (the evaluation board for
FR family ) .

Daughter Board

Name

Part number

Remarks

It is two piece composition of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

hter board f 5110 MBO1901EB MB91V101A premounted.
LIRS e T2 B L0 Connectable with ICE made by Fujitsu.
MB91902EB Connectable with IQE for MB91101A made by Yokogawa Digital

Computer Corporation.

Daughter board for MB91106/F109 MB91910EB It is two piece composﬂlqn of NEW MAIN BOARD (MB91906EB) +
daughter board and available.
Connectable with ICE made by Fujitsu.

Daughter board for MB91107/108/121 | MB91907EB It is two piece composition of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Daughter board for MB91110 MB91904EB Connectable with ICE for MB91110 made by Fujitsu.

Daughter board for MB91F130 MB91908EB kC):(())ér:rr:jectabIe with ICE made by Fujitsu by using the evaluation

Daughter board for MB91150 series MB91911EB It is two piece composition of NEW MAIN BOARD (MB91906EB) +

daughter board and available.

Daughter board for MB91307A

Under development

It is two piece composition of NEW MAIN BOARD (MB91906EB)
+ daughter board and available.

Daughter board for MB91340 series

MB91912EB

It is two piece composition of NEW MAIN BOARD (MB91906EB)
+ daughter board and available.

Daughter board for MB91362GA

MB91913EB

It is two piece composition of NEW MAIN BOARD (MB91906EB)
+ daughter board and available.

Simple Target Board

Name

Part number

Remarks

Simple target board for ICE
connection for MB91101A
(FR30 SRAM board)

MB91903EB

Itis two piece composition of NEW MAIN BOARD (MB91906EB) +
simple target board and available.

MB91V101A premounted.

Connectable with ICE for MB91101A made by Fuijitsu.
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32-bit SPARC Family SPARClIite

Function

Part number

Features/application

SPARClite
32-bit SPARC
MPU for
embedded
applications

SPARCIite
(MB86830 series)

Function

SPARCIite family

MB86831 High performance, low power, low cost
ASIC versions available
| MB86832 High performance version
| MB86833 Low cost version New SPARClite
|| MB86834 High performance version with large cache
| MB86836 Small package type.

Part number

Features/application

Compound
peripherals for
SPARCIite

196

IRC + TIMER + SDTR
+ /O ports + SIO +
read/write/CS
expansion functions

MB86941

MB86940C upwardly compatible
SPARCIite family compound peripherals

MB86942

For multi-media systems Super 1/0O




32-bit SPARC Family SPARClite

SPARCIlite 32-bit MPU for Embedded Applications

QFP176

MB86834
1$-16KB/D$-16KB
108 MHz MP : Now

QFP176

MB86832
1$-8KB/D$-8KB

66 MHz MP : Now
80 MHz MP : Now

QFP176

FBGA144, LQFP144

MB86831
1$-4KB/D$-2KB
66 MHz MP : Now

MB86836
1$-8KB/D$-8KB

90 MHz MP : Now

LQFP144

MB86833
1$-1KB/D$-1KB
66MHz MP:Now

Operating Package Functions
power WERTI) Internal
Part number Operating
suppl Internal Clock cache DRAM SDRAM Interrupt .
Vo|tagg)£v) Frequency | QFP | LQFP | BGA | Tep )™ | o bler (nstructi | P°MAC | controller | controller | controller | TMer | JTAG
on/data)
66MHz
MB86831 (33MHz | 176P* O O O 4K/2K
external)
80MHz
MB86832 +3+gﬁg'ig/*3 (40MHz |176P%| O 0 O 8K/8K
T external) o 0 0
66MHz
MB86833 (33MHz O 144pP* | O O O 1K/1K O O 8ch
external)
108MHz
MB86834 | 332015 | agmhz | 176P%| O O o 16K/16K
+2.5+0.1 *4
external)
90MHz
MB86836 |+3.3+0.15*¢| (40MHz O 144P*2 | 144P O 8K/8K O O O
external)

*1: 0.5mm pitch QFP

*2: 0.5mm pitch LQFP

*3: When an external 3.3V interface used = 3.3V single power supply is required.
When an external 5V interface used = 3.3V/5V dual power supplys are required.

*4: 2.5(x 0.1)V/3.3V dual power supplys are required.

Package: P - Plastic, C - Ceramic

Compound Peripherals for SPARClite

Operating Maximum
Part number | power supply Operating Package Functions
voltage (V) Frequency
MB86941 +5 + 5% 40 MHz QFP—144P IRC + T_IMER + SDTR +1/0 ports + SIO + read/write/CS
(0.5 mm pitch) | expansion functions
MB86942 +3.3 +0.15% 50 MHz QFP-144_1P RC + TI'MER + sDTR +1/0 ports + SIO + read/write/CS
(0.5 mm pitch) | expansion functions
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32-bit SPARC Family

SPARCIite  Support Tools

SPARCIite Development Procedure

Gaio Technology
GNU
Green Hills Software

Real time OS —-—>

Wind River Systems(VXWORKS)

Compiler
Assembler ~@——— Floating point library

Linker
US software

Fujitsu(REALOS/SP)
Integrated Systems(pSOS)
Microware(OS9/DAVID)

Y

JAVA

Load module Media library

TCP/IC
etc.

Y

Debugger

In-circuit emulator

Advice (Full ICE)

Yokogawa Digital Computer Yokogawa Digital Computer

EZlyzer (Simple analyzer)

Target board JAVA demo board
: MB86800 series J-starter Kit
MB87962 Evaluation board

Multimedia start up Kit MB86860

Target board
(built by user)

HP Logic analyzer
HP16505A
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32-bit SPARC Family SPARClite

Global Contact

Support Tools

The contacts only in North America and Japan are listed here. See "CONTACT" website for the contacts in other coun-

tries.

* Green Hills Software Inc.
WEBSITE: http://www.ghs.com/
CONTACT: http://www.ghs.com/html/sales.html

North America
Ada Sales
TEL: +1-813-781-4909 FAX: +1-813-781-3915
EMAIL: adasales@ghs.com
Japan
Advanced Data Controls
WEBSITE: http://www.adac.co.jp/
TEL: +81-3-3576-5351 FAX: +81-3-3576-1772

» Cygnus Solutions
WEBSITE: http://www.cygnus.com/
CONTACT: http://www.cygnus.com/contact/

North America
Corporate Headquarters
TEL: +1-408-542-9600 800-cygnus-1(toll free in USA)
FAX: +1-408-542-9699
EMAIL: inffo@cygnus.com
Japan
Nihon Cygnus Solutions
WEBSITE: http://www.cygnus.co.jp/
TEL: +81-3-3234-3896 FAX: +81-3-3239-3300
EMAIL: info@cygnus.co.jp

» US Software

WEBSITE: http://www.ussoftware.com/
CONTACT: http://www.ussoftware.com/

North America
TEL: +1-503-844-6614 800-356-7097(toll free in USA)
FAX: +1-503-844-6480
EMAIL: info@ussw.com

Japan
A.l.Corporation
WEBSITE: www.aicp.co.jp
TEL: +81-3-3493-7981 FAX: +81-3-3493-7993
EMAIL: sales@aicp.co.jp

» Wind River systems
WEBSITE: http://www.wrs.com/
CONTACT: http://www.wrs.com/corporate/html/wrint-
off.html
North America
TEL: +1-510-748-4100 800-545-WIND(toll free in USA)
FAX: +1-510-749-2010
EMAIL: inquiries@wrs.com
Japan
TEL: +81-03-5467-5900 FAX: +81-03-5467-5877

* Integrated Systems Inc.
WEBSITE: http://www.isi.com/
CONTACT: http://www.isi.com/AboutISI/Contacts/
North America
TEL: +1-408-542-1500 800-543-pSOS(toll free in USA)
FAX: +1-408-542-1950
EMAIL: info@isi.com
Japan
Tachibana (pSOSystem)
TEL: +81-3-3791-1511 FAX: +81-3-3791-1516
EMAIL: tactomo@magical.egg.or.jp

» Microware Systems Corporation
WEBSITE: http://www.microware.com/index.html
CONTACT: http://www.microware.com/html/contact.html

North America
TEL: +1-515-223-8000 800-475-9000(toll free in USA)
FAX: +1-515-224-1352
E-mail: info@microware.com

Japan
TEL: +81-3-3257-9000 FAX: +81-3-3257-9200
E-mail:info@microware.co.jp

* Accelerated Technology Incorporated
WEBSITE: http://www.nucleus.com/
CONTACT: http://www.atinucleus.com/intro.htm

North America
Toll Free in USA: 1-800-468-6853
TEL: +1-334-661-5770 FAX: +1-334-661-5788
EMAIL: info@atinucleus.com

Japan
Grape Systems, Inc.
TEL: +81-45-323-6541 FAX: +81-45-323-6545
EMAIL: nakajo@yokahama.grape.co.jp

* Synopsys
WEBSITE: http://www.synopsys.com/home.html
CONTACT: http://www.synopsys.com/company/locations/
japan.html

North America
TEL: +1-602-468-6900 FAX: +1-602-468-9055
http://www.synopsys.com/company/locations/us.html
Japan
Nihon Synopsys Co., Ltd
TEL: +81-3-3346-7030 FAX: +81-3-3346-7050

* Yokogawa Digital Computer Corporation

North America
Orion Instruments Inc.
WEBSITE: http://www.oritools.com
TEL: +1-408-747-0440 FAX: +1-408-747-0688

Europe
Ashling Microsystems Limited
WEBSITE: http://www.ashling.com
TEL: +44-1256-811998 FAX: +44-1256-811761

Japan and other area
Yokogawa Digital Computer Corporation
WEBSITE:http://www.ydc.co.jp
TEL: +81-42-333-6222 FAX: +81-42-352-6107

* Yokogawa Electric Corporation
WEBSITE: http://www.yokogawa.co.jp/
CONTACT: http://www.yokogawa.co.jp/Eda/ceeds/
contact_e/contact_e.htm

North America
Kanematsu USA Inc. Semiconductor Dept.
TEL: +1-408-522-9753 FAX: +1-408-773-1126
EMAIL:sam.yoshikawa@webjapan.com

Japan
EDA Cente, Yokogawa Electric Corporation
TEL: +81-422-52-5589 FAX: +81-422-52-4892
EMAIL: edainfo@mls.yokogawa.co.jp
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32-bit SPARC Family SPARCIite  Support Tools

HITRON Specification Real Time OS for SPARCIite (REALOS/SP)

(1) Product Overview

REALOS/SP is a real time OS for the SPARClIite (MB86930) series. The SPARCIite series is a 32-bit RISC chip from
Fujitsu that uses the SPARC architecture and is aimed at embedded applications.
REALOS/SP complies with the WITRON 3.0 specifications.

» Features

Complies with the pITRON 3.0 specifications
System design suitable for use with 32-bit MCUs in control applications
High speed dispatch and interrupt processing
Configurator support uses a multi-window system
Supports modular loading
Sample I/O drivers are provided
» REALOS/SP Specifications

Item Description
Target CPU SPARCIite series (MB86930 series)
Maximum number of tasks 65 or 535
Maximum number of priorities 32
Scheduling method Priority-based, event-driven
Number of system calls 50
Standards compliance Complies with pHITRON 3.0 specifications
Kernel programming language Assembly language
Application programming languages C, assembly languages
Kernel size Approximately 5.0KB (resident) to approximately 10.0KB (maximum configuration)

200



32-bit SPARC Family SPARClite

(2) Product Structure
* Kernel

Support Tools

Provides the basic functions of the real time OS. This is an event-driven, multi-tasking, real time OS. You can
selectively incorporate only those system calls that are used by the application.

» System Calls

Function Instruction DESCFIptIOﬂDESCprtIOﬂ
sta_tsk Start task
ext_tsk Terminate own task
ter_tsk Forcibly terminate other task
dis_dsp Disable dispatching
Task management ena_dsp Enable dispatching
chg_pri Change task priority
rot_rdq Rotate task ready queue
rel_wai Release other task from wait
get_tid Get own task ID
ref_tsk Get task state
sus_tsk Forcibly set other task to wait state (suspend)
rsm_tsk Restart suspended task
frsm_tsk Forcibly restart suspended task
Task synchronization slp_tsk Set own task to wait for wakeup
tslp_tsk Set own task to wait for wakeup (with timeout)
wup_tsk Wakeup other task
can_wup Cancel task wakeup request
sig_sem Signal a semaphore
wai_sem Wait on a semaphore
preq_sem Wait on a semaphore (polling)
ref_sem Get semaphore state
set_flg Set event flag
clr_flg Clear event flag
Synchronization and communications wai_flg Wait on an event flag
pol_flg Wait on an event flag (polling)
ref_flg Get event flag state
shd_msg Send to mailbox
rcv_msg Receive from mailbox
prcv_msg Receive from mailbox (polling)
ref_mbx Get mailbox state
ret_int Return from interrupt handler
loc_cpu Disable interrupts and dispatching
Interrupt management uni_cpu Enable interrupts and dispatching
chg_ipl Change interrupt level
ref_ipl Get interrupt level
get_blk Get memory block
pget_blk Get memory block (polling)
EIEY (08 TR EEEmE rel_blk Release memory block
ref_mpl Get memory pool state
set_tim Set system clock
get_tim Read system clock
dly_tsk Delay task
def_cyc Define cyclic handler
Time management act_cyc Control/activate cyclic handler
ref_cyc Get state of cyclic handler
def_alm Define alarm handler
ref_alm Get state of alarm handler
ret_tmr Return from timer handler
System management get_ver Get version number
ref_sys Get system state

» Configurator

A configurator program with a multi-window user interface is provided to generate executable programs with an
optimized execution environment for the kernel and application.

» Sample I/O drivers

Source code is provided for sample 1/O drivers.

» Sample programs

These provide practical programming examples for user training.
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Digital Signal Processor Hi-Perion Family

Number of bits Part number
Hi-Perion Family 16 MB86330
MB86331
MB86335
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Digital Signal Processor Hi-Perion Family

Hi-Perion Family

DTV
(025 1 120 MIPS)@2.5V

. Hi-Perion32 DVD, AV-Receiver
32 bit-DSP ; Hard-Macro| 4 55 1 80 MIPS)@2.5V

! MB86345

Firm ware Transfer .-~ ’ .
- )/ 32 bit Enhance

AC-3, MPEG-Audio, etc:X /
Firm ware on MUCAP

- W-CDMA, PDC
(0.25 p MT-CMOS
0.15 MW/MIPS@1.2 V)

P Hi-Perion2 W-CDMA, PDC
16 bit-DSP ' ’
120 MIPS (0.25 1 0.12 MW/MIPS@1.8 V)
Hi-Perionl .
100 MiPS PDC, G.lite (0.25 p 0.3~0.4 MW/MIPS@2.2 V) O: DSP core(RAM version DSP)
MB86330/331 [—1: Hard-Macro(System LSI)
x | |
[ [ [
'98 '99 '2000
Operating Package
Part
Number Power Supply P | PGA Features
Voltage(V) Q

Fixed point operations: Multiplication 16bit x 16bit — 31bit
Addition 40bit + 40bit — 40bit
Sum of products 40bit + 16bit x 16 bit — 40bit
Processing performance 100MIPS max.
Data RAM: dual-port simultaneous access structure
Supports external RAM (ERAM)
: Uses memory-mapped I/O (I/O is assigned to addresses in the memory space.)
IEREERED 3.3 single 0| 256C | |nstruction RAM « 48KW x 16-bit
Table RAM ~ 16KW x 16-bit
Addressing: Two independent addressing units
Eight general-purpose registers
Register-update addressing
Circular addressing
Two address update registers

Fixed point operations: Multiplication 16bit x 16bit - 31bit
Addition 40bit + 40bit - 40bit
Sum of products 40bit + 16bit x 16bit — 40bit
Processing performance 80MIPS max.@2.5 V
Data RAM: dual-port simultaneous access structure
Supports external RAM (ERAM)
: Uses memory-mapped I/O (I/O is assigned to addresses in the memory space.)
MIEEEREL 3.3 single 208P . Instruction RAM ~ 62KW x 16-bit
Table RAM ~ 20KW x 16-bit
Addressing: Two independent addressing units
Eight general-purpose registers
Register-update addressing
Circular addressing
Two address update registers

Fixed point operations: Multiplication 16bit x 16bit — 31bit
Addition 40bit + 40bit — 40bit
Sum of products 40bit + 16bit x 16bit — 40bit
Processing performance 120MIPS max.@2.5 V
Data RAM: dual-port simultaneous access structure
Supports external RAM (ERAM)
: Uses memory-mapped I/O (1/O is assigned to addresses in the memory space.
MIEEEE a3single | 208P | O | Lo e et Y space)
Table RAM ~ 32KW x 16-bit
Addressing: Two independent addressing units
Eight general-purpose registers
Register-update addressing
Circular addressing
Two address update registers

Packages: P - plastic, C - ceramic
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Digital Processor

Support Tools

Hi-Perion Family Development Tools

(1) C compiler
ANSI C compliant XCC-V C compiler
from GAIO.

Runs on Windows and UNIX operating
systems.

(2) Analyzer
XASS-V series from GAIO.

Full support for Hi-Perion assembly
mnemonics.

Supports user-defined structure macros
using XMAC-V.
Link using XLNK-V.

User libraries can be created using the
XLIB-V librarian.

Runs on Windows and UNIX operating
systems.

(3) Simulator
XDBX-V simulator debugger from GAIO.

Full support for Hi-Perion assembly
code.

Supports source level debugging.

Runs on Windows and UNIX operating
systems.

(4) Emulator 1
XDDI-V ICE debugger from GAIO
Supports source level debugging.

Runs on Windows and UNIX operating
systems.

(5) Emulator 2

MicroVIEW-G ICE debugger from
Yokogawa Digital Computer.

Supports source level debugging.
Runs on Windows operating system.

(6) ICE
Full emulation using ADVICE (ICE pod)
from Yokogawa Digital Computer.
Supports 10Base-T interface
Max. 100MHz operation

(7) System Simulator
DSP model (Cadence SPW™)
I.S.S. (Instruction set Simulator) model
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ICE simulation(2)-YDC

Target object
GAIO Convertor

Emulation data

C saurce code II

XCC-V
(C Compiler)

Macro Definition II
XMAC-V
(pro-processor)

Hi-Perion I I
definitions Assembly source code Include source code

XASS-V
(Assembler)
Object code II

XLIB-V/
(Librarian)

User library II

XLNK-V
(Linker)

Target object

XDEB-V/XDBX-V XDDI-V Nicro VIEW-G
(Simulate Debugger) (ICE Debugges) (ICE Debugger)

HEX code
Software simulation
Hi-Perion
definitions Target object
XDEB-V/XDBX-V Hi-Perion
(Simulate Debugger) Simulate Engine Process

ICE simulation(1)-GAIO
Target object

XDDI-V
(ICE Debugger) ]' '”

XOUT-V
(format convarter)

Hi-Perion
definitions

Advice
(ICE pod)

R

Micro VIEW-G
ICE Debugger)

J-

Advice
(ICE pod)

: MB86330 ;

MB86330
k.

The MB86330 is the RAM
version chip in the
Hi-Perion family.

<Contact for development environment>
Gaio Technology Co. Ltd.

TEL: 03-3662-3041

Yokogawa Digital Computer Corporarion North America
Orion Instruments Inc.
1376 Borregas Avenue Sunnyvale, California 94089-1004

US.A

Dennis 0’ Donnel (Shotaro Saito)

Tel. 408-747-0440
Fax. 408-747-0688
http://www.oritools. com

Europe

Ashling Microsystems Limited

Intec 2, Wade Road, Basingstoke, Hants. RG24 8NE U.K
Keith Potter

Tel. 01256-811998

Fax. 01256-811761

Email: sales@ash-uk. demon. co. uk
http://www.ashling.com

YD Systems Co. Ltd.



Digital Processor

Support Tools

» Gaio Technology Co. Ltd. XASS-V series Assembler/XDBX-V Sofrware Simulator

Command Window

a0 =]

[ [E ye= . Cgesace (oo fieTs  fec
T R T T e e

Output Window

O Gm g Eretwose Bogwn Deooce [en Do e

Command Button Panel

* Evaluation Board

Expansion
Connector-2

Expansion
Connector-1

* Advice

r—-‘-

RS232C Control via
Ethernet

EXT CLK
Line in RS232C
N L4
Line out

MB86331
Adaptor boad

arget Board

205

Digital signal
processor Support
tools



Support Tools

Digital Processor

« Yokogawa Digital Computer Corporation advice/micro VIEW-G

Memory Dump Window

Source Window

REERTNEEIERTENERAERTERNN
REECHZRAEECENENERIRRENH
SEECEREREERZNTNESERRERN

EERATESERRNRTERTERRSRIGE

tREEER L EERRE R ALY

IEREE R TR R

i iEmm rans

HHE “

Al wmm
S B el
in |

Register Window

(EA b b

Main Window

m
L
m
1

il

l
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Digital Processor  Support Tools

» Cadence Design Systems, Inc. Signal Processing Worksystem ™ (SPW)

SPW system design and verification environment

| Voice in |
)

| Speech Encoder |

'

| Channel Encoder |

!

| Transmitter |

i
= - : S FE——y———
- I s T iy i
= " —. L

| RF |

}

|  Channel Model |

'
| RF |
! Hardware

| Receiver | HDL | . I}
v
| Channel Decoder Software

! / ISS Model |

| Speech Decoder |

| '\{ Assembly |

| Voice out | GAIO software debugging environment

T T

207

tools

Digital signal
processor Support



Piezoelectric Resonator for FAR Family

Initial frequency

Material Capacitor deviation Series name
FAR Family LiTaO3 . Non-built-in type +0.05 % C1 series
L Built-in type . +0.1 % C3 series (types A and B)
250 ppm C3 series (types M and N)
-350 ppm
L1 LiNbO3 Built-in type +0.5% C4 series (types A and B)

—— C4 series (type N)

—— C4 series (type G)

—— C4 series (type L)

—— C4 series (type P)

L C4 series (type Q)

Product of FUJITSU MEDIA DEVICE LIMITED.
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Piezoelectric Resonator for FAR Family

FAR Family
Initial T . Capacity Overati Aging Package
emperature P perating
Series Name Features Fre?\;ﬁncy FrTquenCy Characteristics < bu"t. n Temperature | stability
(MHz) tolerance (%) capacitor C) (%) CHIP | SIP
(%) (pF)
. High precision - .
Gl eaies Available in tape packaging *0.05 *0.02 O O
Specifically for microcon- 3.58to Within
C3 series troller clocks 16 “ +0.1
(types A and B) | Reduce internal capacitor 0.1 *0.05 01O
Available in tape packaging
CSEtsegssM and Internal capacitor 410 20 +0.025 +0.035 Within "
yP High precision -0.035 | -0.025 +004 | ©
N) -30 to +85
C4 series
(types A and B) 310239 010
C4 series Specifically for microcon- 410 23.9 +0.5 *1 o X
(type N) troller clocks 2048
C4 series Internal capacitor 810 16 -
(type G) Available in tape packaging to (typ.) O x
C4 series .
(type L) 24 to 60 - +0.5 Within | © x
PCT guaranteed for auto- 0.1
C4 series m0b||.e- use . 4105.9 o %
(type P) Specifically for microcon-
troller clocks +0.9 *# -40 to
Using of an internal capaci- -1.0 +105
C4 series tor reduces the number of
(type Q) components, Available in 61020 o X
tape packaging
*1 : For a temperature characteristics of -20°C to +60°C.
*2 : For a temperature characteristics of -30°C to +85°C.
*3 : £1.0% for frequency ranges of 17 MHz or above and below 24 MHz.
*4 : For a temperature characteristics of -40°C to +105°C
* CHIP type package size
ype p g L x W x H
(cc) A: 10.0mm x45mm  x2.5mm
0.12 B: 8.0mm x3.2mm x 2.5mm
’ G: 5.6mm x2.6mm x1.5mm
0.11 L:  5.0mm x4.0mm x1.6mm
M: 10.0mm x4.5mm  x 2.0mm
0.10 N:  8.0mm x3.2mm x 1.6mm
P: 10.0mm x4.5mm % 2.5mm
0.09 Q: 80mm x32mm x2.5mm
0.08
)
0.07
£ [ o 5 ]
© 0.06
>
§ 0.05
1]
= 0.04
2 | N
O 0.03 L
0.02
0.01
0.00 (MHz)
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 60
Oscillating frequency -
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Microcontrollers (8-bit Proprietary F

8-bit Proprietary F 2MC-8L Family

2MC-8L Family)

(0]
[}
o E)\ g [} @ ‘g o]
m =S +— () = = o =
L121245| B S S29 | 2% g g3
F2MC-8L s [§4/ o £ sf2|s|8| L |&| & Ez2
= o= s} (=] S oS = 2 R <C - o=
5l < 8709 3 = gag® | E|O S| &5 s
o = o T (= : 2 ]
04 = © 9 5 ] @ 3]
Z g S L>IJ< |
= o

051 |MBB90s1* |32 | 2k |033] 41 | LQFP-64P | +3010+55 | -40t0+85 | 7 | 1 | Yes |1ch.| - -

series | \1pgoF051 * 32 | 2K |033| 41 | LQFP-64P +3.0t0 +5.5 -40to+85 | 7 | 1 | Yes |1ch. - -
MB89121 4 | 128 [095| 36 | QFP-48Px | +22t0+60 | -40to+85 | 3 |2 | - | - | 1ch -

géges MB89123A 8 | 256 |095| 36 | OFPasPx | 42210460 | -40t0+85 | 11 | 2 | - - | 1en ;
MB89125A | 16 | 256 | 0.95 | 36 | QFP-48P* | +2210+60 | -40to+85 | 11 | 2 | - | - | 1ch -
MB89131 4 | 128 | 095 | 36 | QFP-48P* | +2210+60 | -40to+85 | 3 | 2 | - | - | 1ch -
MB89P131 4 | 128 |095| 36 | QFP-48P* | +27t0+60 | -40to+85 | 3 | 2 | - | - | 1ch. -

- *1
MB89133A 8 | 256 [095| 36 | TR +22t0+60 | -40t0+85 | 11 | 2 | - | - | 1ch. -

130 QFP-48P %

o <|MBBoP133A | 8 | 256 |095| 36 | YPMEET | 42710460 | doto+ss 11| 2 | - | - | 1ch -
MB89135A | 16 | 256 | 095 | 36 | QFP-48P* | +2210+60 | -40to+85 | 11 | 2 | - | - | 1ch -
MB89135L | 16 | 256 | 095 | 36 | QFP-48P* | +1810+60 | -40to+85 | 11 | 2 | - | - | 1ch. -
MBBOP135A | 16 | 512 [ 095 | 36 | QFP-48P* | +2710+60 | -40to+85 | 11 | 2 | - | - | 1ch. -
MB89143A 8 | 256 | 05 | 55 | DIP-64P +40t0+60 | -40to+85 | 2 [ 2 | - | - | 1ch -
MB89144A | 12 | 256 | 0.5 | 55 | DIP-64P +40t0+60 | -40to+85 | 2 [ 2 | - | - | 1ch -

140 DIP-64P,

9 < | MB89145 16 | 512 | 05 | 55 | OO, | 42710460 | 4010485 | 2 | 2 | - | - | lch -

DIP-64P,
MB89146 24| 768 | 05 |55 | olpouete | 2710460 | 4010485 [ 2 |2 | - | - | 1ch -
DIP-64P,
MBBOP147 | 32 |1024| 05 | 55 | (TN, | 2710460 | 40t0s85 | 2 | 2 | - | - [ lch -
MB89151/A | 4 | 128 | 0.95 | 43 BoFlfngoPﬁ 42210460 | -40to+85 | 12 | 2 | - | - | 1ch. |36segxdcom
MB89152/A | 6 | 256 | 0.95 | 43 Sglffggﬁ 42210460 | -40to+85 | 12 | 2 | - | - | 1ch. |36segx4com
QFP-80P, ) o

5 MB89153/A 8 | 256 | 0.95| 43 LQFP-80P +2.2t0 +6.0 40to +85 | 12 2 1ch. | 36seg x 4com

series QFP-80P
MBBOISHA | 12 | 256 | 0.95 | 43 | (RISFL | 2210460 | 4010485 | 12 | 2 | - | - | lch. | 36segx4com
MB89155/A | 16 | 256 | 0.95 | 43 Sgﬁééggﬁ 42210460 | -40to+85 | 12 | 2 | - | - | 1ch. |36segx4com
MB89P155 | 16 | 256 | 0.95 | 43 l_QQFlfF'f_‘ggF; 42710460 | -40to+85 | 12 | 2 | - | - | 1ch. |36segx4com
MBS916LA | 4 | 128 | 095 54 BQFEnggﬁ +2210+60 | -40t0+85 | 12 | 2 | - | - | 1ch. |24segx4com

QFP-80P, ) |

Lo |MEBOI63IA | 8 | 256 005 | 54 | FTE | 42210460 | -40t0s85 | 12 | 2 1ch. | 24seg x 4com

series QFP-80P
MB89165/A 16 | 512 | 0.95 | 54 LQFP—8OF" +2.2t0 +6.0 -40to +85 | 12 2 - - 1ch. | 24seg x 4com

QFP-80P
MBB9Pl65 | 16 | 512 | 0.95 | 54 | RN | 2710460 | -40t0s8s |12 | 2 | - | - | lch. |24segx4com

*: Under development

*1 : QFP-48P(Leadpitch 0.8 mm, body size []10 x 10 mm)
*2 : QFP-64P(Leadpitch 1.00 mm, body size [[]14 x 20 mm)
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Microcontrollers (8-bit Proprietary F

2MC-8L Family)

9] o 4]
= = o N - - D o
2| 8|5 4 & | ¢ g | 2 |8 E
5 I o o S £ 8) £ £ o ©
° 18| 8 ~ s | F fa) (= = g s F2MC-8L Page
o) 8 © o = O < = = a =
N| 32| 3 e 2| = 3 2 | g <
= S = = = o | a © g = ®
o = = o
o = N
- - - - 2ch.| - - - - - | USB Function + Hub MB89051 *
56
- - - - 2ch.| - - - - - | USB Function + Hub MBB89F051 *
Yes | - - - - - - ) 1 | Yes MB89121
Yes - - - - - - 2) 1 Yes | Remote control carrier generator MB89123A 10
Yes - - - - - - ) 1 Yes | Remote control carrier generator MB89125A
Yes | - - - - - 8 bit x 4ch. ) 1 | Yes MB89131
Yes - - - - - 8 bit x 4ch. 2) 1 Yes MB89P131
Yes - - - - - 8 bit x 4ch. 2) 1 Yes | Remote control carrier generator MB89133A
Yes - - - - - 8 bit x 4ch. 2) 1 Yes | Remote control carrier generator MB89P133A 10
Yes - - - - - 8 bit x 4ch. 2) 1 Yes | Remote control carrier generator MB89135A
Yes - - - - - 8 bit x 4ch. 2) 1 Yes | Remote control carrier generator MB89135L
Yes - - - - - 8 bit x 4ch. 2) 1 Yes | Remote control carrier generator MB89P135A
Yes - - - - - 8 bit x 8ch. 2) 1 Yes | VFD Driver, Clock Timer MB89143A
Yes - - - - - 8 bit x 8ch. 2) 1 Yes | VFD Driver, Clock Timer MB89144A
Yes - - Yes Yes - 10 bit 12ch. 2 1 Yes | VFD Driver, Clock Timer MB89145 48
Yes - - Yes Yes - 10 bit 12ch. 2 1 Yes | VFD Driver, Clock Timer MB89146
Yes - - Yes Yes - 10 bit 12ch. ) 1 Yes | VFD Driver, Clock Timer MB89P147
Yes - - - - - - ) 1 Yes | Remote control carrier generator MB89151/A
Yes - - - - - - 2) 1 Yes | Remote control carrier generator MB89152/A
Yes - - - - - - 2) 1 Yes | Remote control carrier generator MB89153/A
36
Yes - - - - - - ) 1 Yes | Remote control carrier generator MB89154/A
Yes - - - - - - 2) 1 Yes | Remote control carrier generator MB89155/A
Yes - - - - - - 2) 1 Yes | Remote control carrier generator MB89P155
Yes - - - Yes - 8 bit x 8ch. ) 1 Yes | Remote control carrier generator MB89161/A
Yes - - - Yes - 8 bit x 8ch. 2) 1 Yes | Remote control carrier generator MB89163/A
38
Yes - - - Yes - 8 bit x 8ch. 2) 1 Yes | Remote control carrier generator MB89165/A
Yes - - - Yes - 8 hit x 8ch. ) 1 Yes | Remote control carrier generator MB89P165
Standard Features : Power-on Reset, Standby Mode, Watchdog Timer Reset, Clock Gear (Continued)

The meaning of (x): It serve as both UART and 8-bit serial,or 8-bit Timer and 16-bit Timer.
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Microcontrollers (8-bit Proprietary F

2MC-8L Family)

(0]
()
M g g o g ‘g o}
[a) ~~ = [J) = = T =
89405 g S S2e|2|x% el s S
FaMC-8L s|=|55¢2 % > Sg2 |8 |2| R || & Sz
< |8~ 0 & £ a8 | |0 ) 3 e
(@) x |e = = 2 £ - : a=
4 = o S o5 e P S
= 3 o LI>J< ]
= o
MB89173 8 | 384 | 1.1 | 37 | QFP-48P +2.2t0 +6.0 -40to+85 | 11 | 2 - - | 1ch. -
170 | MB89174A 12 | 512 | 0.6 | 37 | QFP-48P +2.2t0 +6.0 -40to+85 | 11 | 2 - - | 1ch. -
series | \pgop173 8 | 384 | 1.1 | 37 | QFP-48P +2.710 +6.0 -40to+85 | 11 | 2 - - | 1ch. -
MB89P175A | 16 | 512 | 0.6 | 37 | QFP-48P +2.7t0 +6.0 -40t0+85 | 11 | 2 - - | 1ch. -
170L | MB89173L 8 | 384 | 1.1 | 37 | QFP-48P +2.2t0 +6.0 -40t0+85 | 11 | 1 - - | 1ch. -
series | \iBgo174L 12 | 512 | 1.1 | 37 | QFP-48P +2.210 +6.0 -40to+85 | 11 | 1 - - | 1ch. -
QFP-64P ] ] ]
MB89181 4 128 | 0.95 | 43 LQFP-64P +2.2t0 +6.0 40to +85 | 12 2 1ch. | 32seg x 4com
QFP-64P ) ) )
MB89182 6 | 256 | 0.95| 43 LOFP-64pP +2.2t0 +6.0 40to +85 | 12 2 1ch. | 32seg x 4com
QFP-64P i i i
180 | MB89183 8 | 256 |095|43 | oot +2.210 +6.0 40to+85 | 12 | 2 1ch. |32seg x 4com
Series |\ 1ngo184 12 | 256 | 095 | 43 | QFP-64P +2.210 +6.0 40t0+85 | 12 | 2 1ch. | 32seg x4
. LQFP-64P 210 . - (0] - - ch. seg x 4com
QFP-64P ) _ )
MB89185 16 | 256 | 095 | 43 | | Ecp ap +2.2t0 +6.0 40to+85 | 12 | 2 1ch. |32seg x 4com
QFP-64P
MB89P185 16 | 256 | 095 | 43 | | Ecp o +2.7 10 +6.0 -40t0+85 | 12 | 2 - - | 1ch. |32seg x 4com
SOP-28P,
MB89191 4 | 128 | 095 | 22 | 25000 +2.2t0 +6.0 -40to+85 | 11 | 1 - - | 1ch. -
SOP-28P,
190 MB89193 8 | 256 [005|22 | 25000 +2.210 +6.0 -40to+85 | 11 | 1 - - | 1ch. -
series SOP-28P,
MB89195 16 | 256 | 0.95| 22 | oS00 +2.210 +6.0 -40to+85 | 11 | 1 - - | 1ch. -
MB89P195 16 | 256 | 0.95 | 22 | SOP-28P +2710+6.0 | -40to+85 | 11 | 1 | - - | 1en. ;
DIP-28P
SOP-28P,
MB89191A 4 | 128 [095 (20 | oo00 +2.2t0 +6.0 -40t0+85 | 11 | 1 - - | 1ch. -
SOP-28P,
MB89191AH 4 128 [095 |20 | Joo00 +2.2t0 +6.0 -40to+85 | 11 | 1 - - | 1ch. -
SOP-28P,
190A MB89193A 8 | 256 [ 09520 | 25000 +2.2t0 +6.0 -40to+85 | 11 | 1 - - | 1ch. -
series SOP-28P,
MB89193AH 8 | 256 [ 09520 | 25000 +2.210 +6.0 -40to+85 | 11 | 1 - - | 1ch. -
SOP-28P,
MB89195A 16 | 256 | 0.95| 20 | oS00 +2.210 +6.0 -40to+85 | 11 | 1 - - | 1ch. -
SOP-28P
MB89P195A | 16 | 256 | 0.95 | 20 | oo 0n +2.7 10 +6.0 -40to+85 | 11 | 1 - - | 1ch. -
QFP-64P,
MB89537 32 | 1024|032 | 51 | LOFP-64P, +2.210 +3.6 -40t0+85 | 12 | 2 - |2ch.| 1ch. -
SDIP-64P
QFP-64P,
MB89537C 32 | 1024|032 | 51 | LOFP-64P, +2.210 +3.6 -40t0+85 | 12 | 2 | Yes |2ch.| 1ch. -
SDIP-64P
QFP-64P,
MB89537H 32 | 1024|032 | 51 | LQFP-64P, +3.5t0 +5.5 -40t0+85 | 12 | 2 - |2ch.| 1ch. -
530 SDIP-64P
series QFP-64P,
MB89537HC | 32 | 1024 [ 0.32 | 51 | LQFP-64P, +3.5t0 +5.5 -40t0+85 | 12 | 2 | Yes |2ch.| 1ch. -
SDIP-64P
QFP-64P,
MB89538 48 2048 | 0.32 | 51 | LQFP-64P, +2.2t0 +3.6 -40t0+85 | 12 | 2 - |2ch.| 1ch. -
SDIP-64P
QFP-64P,
MB89538C 48 | 2048 | 0.32 | 51 | LOQFP-64P, +2.210 +3.6 -40t0o+85 | 12 | 2 | Yes |2ch.| 1ch. -
SDIP-64P
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Yes - - - - - - ) 1 Yes | DTMF Generator MB89173
Yes - - - - - - 2) 1 Yes | DTMF Generator MB89174A
50
Yes - - - - - - 2) 1 Yes | DTMF Generator MB89P173
Yes - - - - - - ) 1 Yes | DTMF Generator MB89P175A
Yes - - - - - - ) 1 Yes MB89173L
8
Yes - - - - - - ) 1 Yes MB89174L
Yes - - - - - - ) 1 Yes | Remote control carrier generator MB89181
Yes - - - - - - ) 1 Yes | Remote control carrier generator MB89182
Yes - - - - - - 2) 1 Yes | Remote control carrier generator MB89183
32
Yes - - - - - - 2) 1 Yes | Remote control carrier generator MB89184
Yes - - - - - - ) 1 Yes | Remote control carrier generator MB89185
Yes - - - - - - 2) 1 Yes | Remote control carrier generator MB89P185
Yes - - - - - - 2) 1 - Remote control carrier generator MB89191
Yes - - - - - - 2) 1 - Remote control carrier generator MB89193
6
Yes - - - - - - 2) 1 - Remote control carrier generator MB89195
Yes - - - - - - 2) 1 - Remote control carrier generator MB89P195
Yes - - - - - 8 bit x 8ch. ) 1 - | Remote control carrier generator MB89191A
Yes - - - - - 8 bit x 8ch. ) 1 - | Remote control carrier generator MB89191AH
Yes - - - - - 8 bit x 8ch. 2) 1 - Remote control carrier generator MB89193A
6
Yes - - - - - 8 bit x 8ch. 2) 1 - Remote control carrier generator MB89193AH
Yes - - - - - 8 bit x 8ch. 2) 1 - Remote control carrier generator MB89195A
Yes - - - - - 8 bit x 8ch. 2) 1 - Remote control carrier generator MB89P195A
- - - 3ch. 2ch. [ 1ch.| 10 bitx 8ch. - Yes | Yes MB89537
- - - 3ch. 2ch. | 1ch.| 10 bitx 8ch. - Yes | Yes MB89537C
- - - 3ch. 2ch.[1ch.| 10 bitx 8ch. - Yes | Yes MB89537H
28
- - - 3ch. 2ch.[1ch.| 10 bitx 8ch. - Yes | Yes MB89537HC
- - - 3ch. 2ch.[1ch.| 10 bitx 8ch. - Yes | Yes MB89538
- - - 3ch. 2ch.[1ch.| 10 bitx 8ch. - Yes | Yes MB89538C
Standard Features : Power-on Reset, Standby Mode, Watchdog Timer Reset, Clock Gear (Continued)

The meaning of (x): It serve as both UART and 8-bit serial,or 8-bit Timer and 16-bit Timer.
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QFP-64P,
MB89538H 48 | 2048 | 0.32 | 51 | LQFP-64P, +3.510 +5.5 -40t0+85 | 12 | 2 | - |2ch.| 1ch. -
SDIP-64P
3 QFP-64P,
| | MB89538HC | 48 | 2048 | 0.32 | 51 | LOQFP-64P, +3.510 +5.5 -40t0+85 | 12 | 2 | Yes |2ch.| 1ch. -
series SDIP-64P
QFP-64P,
MB89P538 48 | 2048 | 0.32 | 51 | LOFP-64P, +2.710 +5.5 -40t0+85 | 12 | 2 | Yes |2ch.| 1ch. -
SDIP-64P
QFP-64P,
MB89535A 16 | 512 | 0.32 | 53 | LQFP-64P, +2.710 +5.5 -40to+85 | 12 | 2 | - |2ch.| 1ch. -
SDIP-64P
QFP-64P,
MB89537A 32 | 1024 | 0.32 | 53 | LQFP-64P, +2.710 +5.5 -40to+85 | 12 | 2 | - |2ch.| 1ch. -
SDIP-64P
530A QFP-64P,
" | MB89537AC | 32 | 1024 | 0.32 | 53 | LQFP-64P, +2.710+5.5 -40t0+85 | 12 | 2 | Yes |2ch.| 1ch. -
series
SDIP-64P
QFP-64P,
MB89538A 48 | 2048 | 0.32 | 53 | LQFP-64P, +2.710+5.5 -40t0+85 | 12 | 2 | - |2ch.| 1ch. -
SDIP-64P
QFP-64P,
MB89538AC | 48 | 2048 | 0.32 | 53 | LQFP-64P, +2.710+5.5 -40t0+85 | 12 | 2 | Yes |2ch.| 1ch. -
SDIP-64P
TQFP-100P, | Vecl=+2.2 to +3.6
MB89557A 32 [ 1024 | 0.32 | 66 LOFP-100P | Vcc2=+2.7 to +5.5 -40to +85 | 16 2 - 2ch.| (1 ch.) | 32seg x 4com
550 TQFP-100P, | Vccl=+2.2t0+3.6
e | MB89558A 48 | 2048 | 032 | 66 | | Sro 000 | vecomea 7 to +5.8 | 4010+85 | 16 | 2 | - |2ch.| (1ch) | 32seg x 4com
TQFP-100P,
MBBOPSS58A | 48 (2048 | 0.32 | 66 | | o) o0 +2.710 +5.5 -40t0+85 | 16 | 2 | - |2ch.| (1ch) |32segx 4com
MB89567 32 | 1024|032 | 50 | QFP-80P, +221t0+36 | -40to+85 | 12 | 2 | - |2ch.| 1ch. |24segx 4com
: LQFP-80P : : : :
MB89567A 32 1024 | 032 | 50 | QFP-80P, +2210+55 | -40t0+85 | 12 | 2 | - |2ch.| 1c¢h. |24segx4com
: LQFP-80P : : : :
QFP-80P,
MB89567AC 32 [ 1024 | 0.32 | 50 LQFP-80P +2.2t0 +5.5 -40to +85 | 12 2 Yes |[2ch.| 1ch. |24segx4com
560 QFP-80P,
2 ories | MB89S67C 32 11024032 | 50 | o p%np +2.210 +3.6 -40t0+85 | 12 | 2 | Yes |2ch.| 1ch. |24segx 4com
MB89567H 32 | 1024|032 | 50 | QFP-80P, +3.510 5.5 -40to+85 | 12 | 2 | - |2ch.| 1ch. |24seg x 4com
: LQFP-80P : : : :
QFP-80P,
MB89567HC 32 [ 1024 | 0.32 | 50 LQFP-80P +3.5t0 +5.5 -40to +85 | 12 2 Yes [2ch.| 1lch. |24segx4com
QFP-80P,
MB89P568 48 | 10241032 | 50 | o o700 +2.710 +5.5 -40t0+85 | 12 | 2 | Yes |2ch.| 1ch. |24seg x 4com
LQFP-100P,
s7o | MBB9ST7 32 |3072| 04 | 82 | TorLT) oo +2.210 +3.7 -40t0+85 | 4 | 2 | 1ch. |1ch.| 1ch. |14segx4com
series LQFP-100P,
MB89P579A 60 [ 3072 04 | 82 TOFP-100P +2.2t0 +3.7 -40 to +85 4 2 [ 1ch. |1ch.| 1ch. [14segx4com
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- - - 3 ch. 2ch. | 1ch.| 10 bitx 8ch. - Yes | Yes MB89538H
- - - 3ch. 2ch.|[1ch.| 10 bitx 8ch. - Yes | Yes MB89538HC 28
- - - 3 ch. 2ch. | 1ch.| 10 bitx 8ch. - Yes | Yes MB89P538
- - - 3 ch. 2ch.|1ch.| 10 bitx 8ch. - Yes | Yes MB89535A
- - - 3ch. 2ch.|1ch.| 10 bitx 8ch. - Yes | Yes MB89537A
- - - 3ch. 2ch.|1ch.| 10 bitx 8ch. - Yes | Yes MB89537AC 26
- - - 3ch. 2ch.|1ch.| 10 bitx 8ch. - Yes | Yes MB89538A
- - - 3ch. 2ch.|1ch.| 10 bit x 8ch. - Yes | Yes MB89538AC
- - - 1 ch. 2ch.|1ch.| 10 bit x 8ch. 4) 3 Yes | DAC: 8bit x 2ch MB89557A
- - - 1ch. 2ch. |1ch.| 10 bitx 8ch. 4) 3 Yes | DAC: 8bit x 2ch MB89558A 46
- - - 1ch. 2ch.|1ch.| 10 bitx 8ch. 4) 3 Yes | DAC: 8bit x 2ch MB89P558A
- - - 2 ch. 2ch.|1ch.| 10 bitx 8ch. ) 1 Yes | 16bit timer=2 x 8 bit timer MB89567
- - - 2 ch. 2ch. |1ch.| 10 bitx 8ch. ) 1 Yes | 16bit timer=2 x 8 bit timer MB89567A
- - - - 2ch.|1ch.| 10 bit x 8ch. 2) 1 Yes | 16bit timer=2 x 8 bit timer MB89567AC
- - - 2 ch. 2ch.|1ch.| 10 bit x 8ch. 2) 1 Yes | 16bit timer=2 x 8 bit timer MB89567C 40
- - - 2 ch. 2ch.|1ch.| 10 bitx 8ch. ) 1 Yes | 16bit timer=2 x 8 bit timer MB89567H
- - - 2 ch. 2ch.|1ch.| 10 bitx 8ch. 2) 1 Yes | 16bit timer=2 x 8 bit timer MB89567HC
- - - 2 ch. 2ch.|1ch.| 10 bitx 8ch. 2) 1 Yes | 16bit timer=2 x 8 bit timer MB89P568
- - - - - - 10 bit x 12ch. | (2) - Yes | DAC: 8bit x 2ch. MB89577
20
- - - - - - 10 bit x 12ch. 2) - Yes | DAC: 8bit x 2ch. MB89P579A
Standard Features : Power-on Reset, Standby Mode, Watchdog Timer Reset, Clock Gear (Continued)

The meaning of (x): It serve as both UART and 8-bit serial,or 8-bit Timer and 16-bit Timer.
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MB895838 8 | 512 | 033 | 53 | LQFP-64P +3010+55 | -40to+85 | 8 | 1 | - |1ch| - -
MBS9583BW | 8 | 512 | 0.33 | 53 | LQFP-64P +30t0+55 | -40to+85 | 8 | 1 | - [1ch| - -
MB895858 16 |1024 | 033 | 53 | LQFP-64P +30t0+55 | -40to+85 | 8 | 1 | - [1ch| - -
580B/ | MB89585BW | 16 | 1024 | 0.33 | 53 | LQFP-64P +30t0+55 | -40to+85 | 8 | 1 | - [1ch| - -
BW
series | MB89P5858 | 16 | 1024 | 0.33 | 53 | LQFP-64P +30t0+55 | -40to+85 | 8 | 1 | - [1ch| - -
MB89P585BW | 16 | 1024 | 0.33 | 53 | LQFP-64P +30t0+55 | -40to+85 | 8 | 1 | - [1ch| - -
MB895898 16 | 18K | 033 | 53 | LQFP-64P +30t0+55 | -40to+85 | 8 | 1 | - [1ch| - -
MBS9P589B | 16 | 18K | 0.33 | 53 | LQFP-64P +30t0+55 | -40to+85 | 8 | 1 | - [1ch| - -
MB89593D 8 | 512 (033 | 45 | LQFP-64P +3010+55 | -40to+85 | 8 | 1 | - |1ch.| - -
zzgeDS MB89595D 16 |1024 | 0.33 | 45 | LQFP-64P +30t0+55 | -40to+85 | 8 | 1 | - |1ch| - -
MB89P595D | 16 | 1024 | 0.33 | 45 | LQFP-64P +30t0+55 | -40to+85 | 8 | 1 | - |1ch| - -
MB89601R 4| 80 | 05 | 33| LQFP-48P +22t0+60 | -40to+85 | 1 | 1 | - T -
ggges MB89P6E01 4| 8 | 05|33 LoFp-agp +2710+6.0 | -40t0+85 | 1 | 1 | - - | 1ch ;
MB89603 8 | 80 | 05 | 33| LQFP-48P +27t0+60 | -40to+85 | 1 | 1 | - - | 1ch. -
SH-DIP-64P,
MB89613R 8 | 256 | 04 | 53 | QFP-64P, +22t0+6.0 | -40t0+85 | 4 | 1 | - - | 2cn. -
610 LQFP-64P
series SH-DIP-64P,
MB89615R 16 | 512 | 0.4 | 53 | QFP-64P, +22t0+60 | -40to+85 | 4 | 1 | - - | 2¢en. -
LQFP-64P
SH-DIP-64P,
MB89T623  |Ext.| 256 | 0.4 | 34 | QFP-64P, +27t0+60 | -40t0+85 | 4 | 1 | - - | 2¢en. -
LQFP-64P
SH-DIP-64P,
MB89623R 8 | 256 | 0.4 | 53 | QFP-64P, +22t0+6.0 | -40t0+85 | 4 | 1 | - - | 2cn -
LQFP-64P
SH-DIP-64P,
MB89T625  |Ext.| 512 | 0.4 | 34 | QFP-64P, +27t0+60 | -40t0+85 | 4 | 1 | - - | 2cn -
LQFP-64P
SH-DIP-64P,
MB89625R 16 | 512 | 0.4 | 53 | QFP-64P, +22t0+6.0 | -40to+85 | 4 | 1 | - - | 2cn -
LQFP-64P
SH-DIP-64P,
MB89P625 16 | 512 | 0.4 | 53 | QFP-64P, +27t0+6.0 | -40t0+85 | 4 | 1 | - - | 2¢cn. -
LQFP-64P
SH-DIP-64P,
620 | MB89626R 24 | 768 | 0.4 | 53 | QFP-64P, +22t0+60 | -40to+85 | 4 | 1 | - - | 2cn. -
series LQFP-64P
SH-DIP-64P,
MB89P627 32 [1024 | 04 | 53 | QFP-64P, +27t0+60 | -40t0+85 | 4 | 1 | - - | 2cn -
LQFP-64P
SH-DIP-64P,
MB89T627R | Ext.|1024| 0.4 | 34 | QFP-64P, +27t0+60 | -40t0+85 | 4 | 1 | - - | 2cn -
LQFP-64P
SH-DIP-64P,
MB89627R 32 |1024 | 04 | 53 | QFP-64P, +22t0+6.0 | -40t0+85 | 4 | 1 | - - | 2cn -
LQFP-64P
MB89628R | 24 |3072| 0.4 | 53 Sggg?éggpy +22t0+60 | -40t0+85 | 4 | 1 | - - | 2cn. -
MB89629R 32 |3072| 0.4 | 53 S'(*?‘FDF'E’(;%P' +2210+6.0 | -40t0+85 | 4 | 1 | - - | 2¢h, -
MB89P629 32 | 4096 | 0.4 | 53 S'a‘FDF'féigP' 42710460 | -40t0+85 | 4 | 1 | - - | 2¢h -
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- - - 2 ch. - - - - USB Function MB89583B
- - - - 2 ch. - - - - - USB Function MB89583BW
- - - - 2 ch. - - - - - USB Function MB89585B
- - - - 2 ch. - - - - - USB Function MB89585BW
54
- - - - 2 ch. - - - - - USB Function MB89P585B
- - - - 2 ch. - - - - - USB Function MB89P585BW
- - - - 2 ch. - - - - - USB Function MB89589B
- - - - 2ch.| - - - - - | USB Function MB89P589B
- - - - 2 ch. - - - - - USB Function + Hub MB89593D
- - - - 2 ch. - - - - - USB Function + Hub MB89595D 54
- - - - 2 ch. - - - - - USB Function + Hub MB89P595D
- - - - lch.| - - - - - MB89601R
- - - - 1 ch. - - - - - MB89P601 12
- - - - lch.| - - - - - MB89603
Yes - - - 1ch.|[1ch. - - Yes - External bus MB89613R
14
Yes - - - 1ch.|1ch. - - Yes - External bus MB89615R
Yes - - - 1ch.|1ch.| 8bitx8ch. - Yes - External bus MB89T623
Yes - - - lch.|1ch.| 8bitx8ch. - Yes - External bus MB89623R
Yes - - - 1ch.|1ch.| 8bitx8ch. - Yes - External bus MB89T625
Yes - - - 1ch.|1ch.| 8bitx8ch. - Yes - External bus MB89625R
Yes - - - 1ch.|1ch.| 8bitx8ch. - Yes - External bus MB89P625
Yes - - - 1ch.|1ch.| 8bitx8ch. - Yes - External bus MB89626R
16
Yes - - - lch.|1ch.| 8bitx8ch. - Yes - External bus MB89P627
Yes - - - 1ch.|1ch.| 8bitx8ch. - Yes - External bus MB89T627R
Yes - - - 1ch.|1ch.| 8bitx8ch. - Yes - External bus MB89627R
Yes - - - 1ch.|1ch.| 8bitx8ch. - Yes - MB89628R
Yes - - - 1ch.|1ch.| 8bitx8ch. - Yes - MB89629R
Yes - - - lch.|1ch.| 8bitx8ch. - Yes - MB89P629
Standard Features : Power-on Reset, Standby Mode, Watchdog Timer Reset, Clock Gear (Continued)
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SH-DIP-64P,
MB89635 16 | 512 | 0.4 | 53 QFP-64P, +2.2 to +6.0 -40 to +85 4 2 - 1ch.| 1ch. -
LQFP-64P
SH-DIP-64P,
MB89635R 16 | 512 | 0.4 | 53 QFP-64P, +2.2t0 +6.0 -40 to +85 4 2 - 1ch.| 1ch. -
LQFP-64P
SH-DIP-64P,
MB89T635 Ext.| 512 | 0.4 | 34 QFP-64P, +2.7 to +6.0 -40 to +85 4 2 - 1ch.| 1ch. -
LQFP-64P
SH-DIP-64P,
MB89T635R Ext.| 512 | 0.4 | 34 QFP-64P, +2.7 to +6.0 -40 to +85 4 2 - 1ch.| 1ch. -
LQFP-64P
SH-DIP-64P,
MB89636R 24 | 768 | 0.4 | 53 QFP-64P, +2.2 to +6.0 -40 to +85 4 2 - 1ch.| 1ch. -
630 LQFP-64P
series
SH-DIP-64P,
MB89637 32 11024 | 04 | 53 QFP-64P, +2.2t0 +6.0 -40 to +85 4 2 - 1ch.| 1ch. -
LQFP-64P
SH-DIP-64P,
MB89637R 32 11024 | 0.4 | 53 QFP-64P, +2.2 to +6.0 -40 to +85 4 2 - 1ch.| 1ch. -
LQFP-64P
SH-DIP-64P,
MB89T637 Ext.| 1024 | 04 | 34 QFP-64P, +2.7 to +6.0 -40 to +85 4 2 - 1ch.| 1ch. -
LQFP-64P
SH-DIP-64P,
MB89T637R Ext. [ 1024 | 0.4 | 34 QFP-64P, +2.7 to +6.0 -40 to +85 4 2 - 1ch.| 1ch. -
LQFP-64P
SH-DIP-64P,
MB89P637 32 11024 | 04 | 53 QFP-64P +2.7 to +6.0 -40 to +85 4 2 - 1ch.| 1ch. -
QFP-80P
MB89643 8 256 | 0.4 | 65 LOFP-80P +2.2t0 +6.0 -40 to +85 9 2 - - 2 ch. -
QFP-80P ) : ) ;
MB89645 16 | 512 | 0.4 | 65 LOFP-80P +2.2t0 +6.0 40 to +85 9 2 2 ch.
640 QFP-80P
e~ MB89646 24 | 768 | 0.4 | 65 LOFP-80P +2.2t0 +6.0 -40 to +85 9 2 - - 2 ch. -
QFP-80P B R R R
MB89647 32 1024 | 0.4 | 65 LOFP-80P +2.2 t0 +6.0 40 to +85 9 2 2 ch.
QFP-80P ) } } }
MB89P647 32 11024 | 0.4 | 65 LQFP-80P +2.7 to +6.0 40 to +85 9 2 2 ch.
QFP-100P, ] . ]
MB89653AR 8 256 | 0.4 | 64 LQFP-100P +2.2 t0 +6.0 40to +85 | 16 2 1ch. | 32seg x 4com
QFP-100P, } : :
MB89655AR 16 | 512 | 0.4 | 64 LQFP-100P +2.2t0 +6.0 40to +85 | 16 2 1ch. | 32seg x 4com
650 QFP-100P,
. MB89656AR 24 | 768 | 0.4 | 64 LQFP-100P +2.2t0 +6.0 -40to +85 | 16 2 - - 1ch. | 32seg x 4com
QFP-100P, ] . ]
MB89657AR 32 11024 | 0.4 | 64 LOFP-100P +2.2 t0 +6.0 40to +85 | 16 2 1ch. | 32seg x 4com
QFP-100P, ) : }
MB89P657A 32 (1024 | 04 | 64 LQFP-100P +2.7t0 +6.0 40to +85 | 16 2 1ch. | 32seg x 4com
SH-DIP-64P,
MB89663 8 256 | 0.4 | 52 QFP-64P +2.2t0 +6.0 -40 to +85 4 1 - 1ch.| 1ch. -
SH-DIP-64P,
MB89663R 8 256 | 0.4 | 52 QFP-64P +2.2 t0 +6.0 -40 to +85 4 1 - 1ch.| 1ch. -
660 | \iBgosss 16 | 512 | 0.4 | 52 | SHDIP-64P 1 s ot0+60 | -40to+85 | 4 | 1| - |1ch.| Lch. -
series QFP-64P
SH-DIP-64P,
MB89665R 16 | 512 | 0.4 | 52 QFP-64P +2.2t0 +6.0 -40 to +85 4 1 - 1ch.| 1ch. -
SH-DIP-64P,
MB89P665 16 | 512 | 0.4 | 52 QFP-64P +2.7 to +6.0 -40 to +85 4 1 - 1ch.| 1ch. -
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Yes - - - 2ch.|1ch.| 10 bit x 8ch. - Yes | Yes | Clock Timer, External bus MB89635
Yes - - - 2ch.|1ch.| 10 bitx 8ch. - Yes | Yes | Clock Timer, External bus MB89635R
Yes - - - 2ch.|1ch.| 10 bitx 8ch. - Yes | Yes | Clock Timer, External bus MB89T635
Yes - - - 2ch.|1ch.| 10 bitx 8ch. - Yes | Yes | Clock Timer, External bus MB89T635R
Yes - - - 2ch.|1ch.| 10 bit x 8ch. - Yes | Yes | Clock Timer, External bus MB89636R
24
Yes - - - 2ch.|1ch.| 10 bit x 8ch. - Yes | Yes | Clock Timer, External bus MB89637
Yes - - - 2ch.|1ch.| 10 bit x 8ch. - Yes | Yes | Clock Timer, External bus MB89637R
Yes - - - 2ch.|1ch.| 10 bit x 8ch. - Yes | Yes | Clock Timer, External bus MB89T637
Yes - - - 2ch. |1ch.| 10 bitx 8ch. - Yes | Yes | Clock Timer, External bus MB89T637R
Yes - - - 2ch.|[1ch.| 10 bitx 8ch. - Yes | Yes | Clock Timer, External bus MB89P637
Yes - - - 2ch.|[1ch.| 8bitx8ch. - Yes | Yes DAC: 8bit x 2ch, Clock Timer, MB89643
External bus
Yes - - - 2ch.|1ch.| 8bhitx8ch. - Yes | Yes DAC: 8bit x 2ch, Clock Timer, MB89645
External bus
Yes | - - - 2¢h.|1ch.| 8hbitx8ch. - | Yes | ves | DAC: 8bitx 2ch, Clock Timer, MB89646 18
External bus
Yes | - - - 2¢h.|1ch.| 8hbitx 8ch. - | Yes | ves | DAC: 8bitx 2ch, Clock Timer, MB89647
External bus
. DAC: 8bit x 2ch, Clock Timer,
Yes - - - 2ch.|1ch.| 8bhitx8ch. - Yes | Yes External bus MB89P647
Yes - - - 2ch.| - 8 bit x 8ch. 4) 2 Yes MB89653AR
Yes - - - 2 ch. - 8 bit x 8ch. (4) 2 Yes MBB89655AR
Yes - - - 2ch.| - 8 bit x 8ch. 4) 2 Yes MB89656AR 44
Yes - - - 2 ch. - 8 bit x 8ch. 4) 2 Yes MB89657AR
Yes - - - 2ch.| - 8 bit x 8ch. 4) 2 Yes MB89P657A
- 2ch | 2ch - lch.| - 8 bit x 8ch. ) 1 - MB89663
- 2ch | 2ch - lch.| - 8 bit x 8ch. ) 1 - MB89663R
- 2ch | 2ch - 1ch. - 8 bit x 8ch. 2) 1 - MB89665 26
- 2ch | 2ch - lch.| - 8 bit x 8ch. ) 1 - MB89665R
- 2ch | 2ch - lch.| - 8 bit x 8ch. ) 1 - MB89P665
Standard Features : Power-on Reset, Standby Mode, Watchdog Timer Reset, Clock Gear (Continued)

The meaning of (x): It serve as both UART and 8-bit serial,or 8-bit Timer and 16-bit Timer.
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QFP-80P . . .
MB89673 8 | 384 |04 69| oo +2.210 +6.0 40t0+85 | 8 | 1 1ch.| 1ch.
QFP-80P i i i
MB89673R 8 | 384 |04 69| orpanp +2.210 +6.0 40t0+85 | 8 | 1 1ch.| 1ch.
QFP-80P i i i
MB89673AR 8 | 384 |04 69| ‘Hrpgop +2.2t0 +6.0 40t0+85 | 8 | 1 1ch.| 1ch.
QFP-80P i i i
670 | MBBIGTSR 16 | 512 | 04 | 69 | | Hrpgop +2.2t0 +6.0 40t0+85 | 8 | 1 1ch.| 1ch.
series QFP-80P
MBB9675AR | 16 | 512 | 0.4 | 69 | | &rpgnp +2.2t0 +6.0 -40t0+85 | 8 | 1 - |1ch.| 1ch. -
QFP-80P i i i
MB89677A 32 |1024 | 04 | 69 | |Srpanp +2.210 +6.0 40to+85 | 8 | 1 1ch.| 1ch.
QFP-80P i i i
MB89677AR | 32 | 1024 | 04 | 69 | | gnp +2.2t0 +6.0 40t0+85 | 8 | 1 1ch.| 1ch.
QFP-80P
MBBOP677A | 32 | 1024 | 04 | 69 | |Prpgnp +2.7 10 +6.0 -40t0o+85 | 8 | 1 - |1ch.| 1ch. -
680 MB89689 60 | 2048 | 0.5 | 85 | QFP-100P +2.2t0 +6.0 -40t0+85 | 16 | 2 - |1ch.| 1ch. -
series
MB89P689 60 | 2048 | 0.5 | 85 | QFP-100P +2.710 +6.0 -40t0+85 | 16 | 2 - |1ch.| 1ch. -
QFP-100P, . ) i
MB89803 8 | 256 | 0.4 | 32 LQFP-100P +2.2t0 +6.0 40t0o+85 | 5 1 1ch. 70seg x 4com
800 QFP-100P,
. MB89805 16 | 512 | 0.4 | 32 LQFP-100P +2.210 +6.0 -40 to +85 5 1 - 1ch. - 70seg x 4com
QFP-100P, i ) i
MB89P808 48 2048 | 04 | 32 | Orp00p +2.210 +6.0 40to+85 | 5 | 1 1ch. 70seg x 4com
810 MB89816A 24 | 2048| 0.8 | 53 | QFP-64P +2.2t0 +6.0 40t0+85 | 8 | 2 - |1ch.| 1ch. -
series
MB89P817A | 32 (2048 | 0.8 | 53 | QFP-64P +2.7 t0 +6.0 -40t0+85 | 8 | 2 - |1ch.| 1ch. -
MB89821 4 | 128 | 0.8 | 32 | LQFP-80P +2.2t0 +6.0 -40to+85 | 2 | 1 - |1ch.| 1ch. |50segx4com
géges MB89823 8 | 256 | 08 | 32 | LoFP-80P +2210+60 | -40to+85 | 2 | 1 | - |1ch.| 1ch. |50segx 4com
MB89P825 16 | 256 | 0.8 | 32 | LQFP-80P +2.7t0 +6.0 -40t0+85 | 2 | 1 - |1ch.| 1ch. |50segx4com
MB89855 16 | 512 | 0.4 | 53 | SH-DIP-64P +2.7t0 +6.0 40t0+85 | 4 | 1 - |1ch.| 1ch. -
MB89855A 16 | 512 | 0.4 | 53 | SH-DIP-64P +2.7t0 +6.0 -40t0+85 | 4 | 1 - |1ch.| 1ch. -
MB89T855 Ext.| 512 | 0.4 | 53 | SH-DIP-64P +2.710 +5.5 -40t0+85 | 4 | 1 - |1ch.| 1ch. -
850
series
QFP-64P i i i
MB89855R 16 | 512 | 04 | 53 | o¥'Cip.6ap +2.710 +6.0 40to+85 | 4 | 1 1ch.| 1ch.
MB89857 32 | 1024 | 0.4 | 53 | SH-DIP-64P +2.7t0 +6.0 40t0o+85 | 4 | 1 - |1ch.| 1ch. -
QFP-64P . i i
MB89P857 32 [1024 | 04 | 53 | g0 p.6ap +2.710 +5.5 40t0+85 | 4 | 1 1ch.| 1ch.
MB89865 16 | 512 | 0.4 | 68 | QFP-80P +2.7 10 +6.0 40t0+85 | 4 | 1 - |1ch.| 1ch. -
ggges MB89867 32 | 1024 | 04 | 68 | OFP-80P +2710+60 | -40to+85 | 4 | 1 | - |1ch.| Lch. ;
MB89P867 32 [ 1024 | 0.4 | 68 | QFP-80P +2.7t0 +5.5 -40t0+85 | 4 | 1 - |1ch.| 1ch. -
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Yes - - - 3ch. - 10 bit x 8ch. 2) 1 Up/Down counter, External bus MB89673
Yes - - 3ch. - 10 bit x 8ch. 2) 1 - Up/Down counter, External bus MB89673R
Yes - - - 6ch. | - 10 bit x 8ch. ) 1 - | Up/Down counter, External bus MB89673AR
Yes - - - 3ch. - 10 bit x 8ch. 2) 1 - Up/Down counter, External bus MB89675R
28
Yes - - - 6ch. | - 10 bit x 8ch. 2) 1 - | Up/Down counter, External bus MB89675AR
Yes - - - 6 ch. - 10 bit x 8ch. 2) 1 - Up/Down counter, External bus MB89677A
Yes - - - 6 ch. - 10 bit x 8ch. 2) 1 - Up/Down counter, External bus MB89677AR
Yes - - - 6ch. | - 10 bit x 8ch. ) 1 - | Up/Down counter, External bus MB89P677A
Yes - - - 1 ch. - 8 bit x 8ch. 2) 1 Yes | MSK Software Modem Output MB89689
20
Yes - - - 1 ch. - 8 bit x 8ch. (2) 1 Yes | MSK Software Modem Output MB89P689
- - - - 1ch.|1ch. - - - - MB89803
- - - - 1ch.|1ch. - - - - MB89805 44
- - - - lch.|1ch. - - - - MB89P808
- - - - 2 ch. - - - 1 Yes MB89816A
22
- - - - 2 ch. - - - 1 Yes MB89P817A
- - - - 1ch.|[1ch. - - - - DTMF Generator MB89821
- - - - 1ch.|1ch. - - - - DTMF Generator MB89823 38
- - - - 1ch.|1ch. - - - - DTMF Generator MB89P825
) ) : B 2ch. } 10 bit x 8ch. } R _ | Inverter control circuit, MB89855
External bus
) ) : ) ach | - 10 bit x 8ch. : } _ | Inverter control circuit, MBB9855A
External bus
} } : ) och | - 10 bit x 8ch. : : _ | Inverter control circuit, MB89TS55
External bus
52
) ) : ) ach | - 10 bit x 8ch. } ) _ | Inverter control circuit, MB89855R
External bus
. Inverter control circuit,
- - - - 2 ch. - 10 bit x 8ch. - - - External bus MB89857
} ) : R 2 ch. : 10 bit x 8ch. : R R Inverter control circuit, MB89P857
External bus
) ) : ) ach | - 10 bit x 8ch. : } _ | Inverter control circuit, MB89865
External bus
. Inverter control circuit,
- - - - 2ch.| - 10 bit x 8ch. - - = | External bus MB89867 52
} ) : R 2 ch. : 10 bit x 8ch. : R R Inverter control circuit, MB89P867

External bus

Standard Features : Power-on Reset, Standby Mode, Watchdog Timer Reset, Clock Gear

The meaning of (x): It serve as both UART and 8-bit serial,or 8-bit Timer and 16-bit Timer.

*: Timer / counter with 8-bit capture + 8-bit timer.
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QFP-80P i} i i
870 MB89875 16 | 512 | 04 | 45 | | Erpgnp +2.210 +6.0 40t0+85 | 8 | 2 1ch. |24seg x 4com
series QFP-SOP
MB89P875 16 | 512 | 0.4 | 45 LOFP-80P +2.7t0 +6.0 -40to+85 | 8 2 - - 1lch. |24segx4com
MB89898 48 1536 | 05 | 85 | QFP-100P +2.210 +6.0 20t0+85 | 16 | 2 - - | 2ch. -
gg?ies MB89899 60 | 2048 | 05 | 85 | QFP-100P 42210460 | -20t0+85 | 16 | 2 | - - | 2¢h ;
MB89P899 60 | 2048 | 0.5 | 85 | QFP-100P +2.7 10 +6.0 20to+85 | 16 | 2 - - | 2ch. -
SH-DIP-48,
MB89913 8 | 256 | 05 |39 | “orpop +3.810 +5.5 -40t0+85 | 2 | 2 - - | 1ch. -
910 SH-DIP-48,
ceries | MB89915 16 | 512 | 05 | 39 | “orp e +3.8t0 +5.5 -40t0+85 | 2 | 2 - - | 1ch. -
SH-DIP-48,
MB89P915 16 | 512 | 05 | 39 | “orpen +3.810 +5.5 -40t0+85 | 2 | 2 - - | 1ch. -
MB89923 8 | 256 | 0.5 | 69 QFP-80P +2.2t0 +6.0 -40 to +85 4 1 - 1ch.| 1ch. |28segx4com
zgges MB89925 16 | 512 | 05 | 69 | oFP-sOP +2210+60 | -40t0+85 | 4 | 1 | - |1ch.| 1ch. |28segx4com
MB89P928 48 | 1024 | 0.5 | 69 QFP-80P +2.7 to +6.0 -40 to +85 4 1 - 1ch.| 1ch. |28segx4com
930A/ | MB89935B 16 | 512 | 0.4 | 21 | SSOP-30P +2.210 +5.5 -40to+85 | 11 | 1 - |1ch.| 1ch. -
B
series | MB89P935B | 16 | 512 | 0.4 | 21 | SSOP-30P +2.710 +5.5 -40to+85 | 11 | 1 - |1ch.| 1ch. -
MB89943 8 | 512 | 0.5 | 37 | QFP-48P +3.5t0 +5.5 -40t0o+85 | 3 | 1 - - - | 17seg x 4com
zgges MB89945 16 | 512 | 0.5 | 37 | QFP-48P +3.5t0 +5.5 -40t0+85 | 3 | 1 - - - | 17seg x 4com
MB89P945 16 | 512 | 0.5 | 37 | QFP-48P +3510 +5.5 -40to+85 | 3 | 1 - - - | 17seg x 4com
MB89951 4 | 128 | 0.8 | 33 | LQFP-64P +2.2t0 +6.0 -40to+85 | 2 | 1 - |1ch.| 1ch. |42segx 4com
950 MB89953 8 256 | 0.8 | 33 LQFP-64P +2.2't0 +6.0 -40 to +85 2 1 - 1ch.| 1lch. |42segx4com
series | \iBggg53A 8 | 256 | 0.8 | 33 | LQFP-64P +2.210 +6.0 40to+85 | 2 | 1 - |1ch.| 1ch. |42segx4com
MB89P955 16 | 512 | 0.8 | 33 | LQFP-64P +2.7t0 +6.0 -40t0+85 | 2 | 1 - |1ch.| 1ch. |42segx4com
QFP-48P, i i i i
MB89965 16 | 512 | 04 |35 | ‘oroep +3.5t0 +5.5 40to+85 | 11 | 2 1ch.
MB89965C 16 | 512 | 0.4 | 35 | QFP-48P. +3510+55 | -40t0+85 | 11 | 2 | Yes | - | 1cn. ;
LQFP-48P
960
series QFP-48P
MBBIPYGSA | 16 | 512 | 04 | 35 | |*orp ol +3.510 +5.5 -40to+85 | 11 | 2 | Yes | - | 1ch. -
MB89F969A | 60 | 1024 | 0.4 | 35 | LQFP-64P +3.510 +5.5 40to+85 | 11 | 2 | Yes | - | 1ch. -
o0 MB89983 8 | 256 | 0.95| 47 LQFP-64P +3.5t0 +6.0 -40to +85 | 12 2 - - - 14seg x 4com
series
MB89P985 16 | 512 | 0.95 | 47 | LQFP-64P +3.5t0 +6.0 -40t0+85 | 12 | 2 - - - | 14seg x 4com
990 SH-DIP-28P,
<ories | MB89997 32 | 128 | 095 | 22 | g n o0 +2.2t0 +6.0 -40t0o+85 | 8 | 1 - - - -
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Yes - - - 1 ch. - 10 bit x 8ch. 2) 1 Yes MB89875
42
Yes - - - 1 ch. - 10 bit x 8ch. 2) 1 Yes MB89P875
Yes - - - lch.| - 8 bit x 8ch. 2) 1 Yes | DTMF Generator MB89898
Yes - - - lch.| - 8 bit x 8ch. ) 1 Yes | DTMF Generator MB89899 50
Yes - - - 1 ch. - 8 bit x 8ch. 2) 1 Yes | DTMF Generator MB89P899
Yes - - - 1ch. - 8 bit x 8ch. - Yes | Yes | VFD Driver, Low Voltage Detect Reset | MB89913
Yes - - - 1 ch. - 8 bit x 8ch. - Yes | Yes [ VFD Driver, Low Voltage Detect Reset | MB89915 48
Yes - - - 1ch. - 8 bit x 8ch. - Yes | Yes | VFD Driver, Low Voltage Detect Reset MB89P915
Yes | 2ch.|2ch. - 2 ch. - 10 bit x 8ch. - - - Low Voltage Detect Reset MB89923
Yes | 2ch.|2ch. - 2 ch. - 10 bit x 8ch. - - - Low Voltage Detect Reset MB89925 42
Yes | 2ch.|2ch. - 2 ch. - 10 bit x 8ch. - - - Low Voltage Detect Reset MB89P928
Yes - 1ch.| 12 bitx 1ch |1 ch. - 10 bit x 8ch. 1 1* - MB89935B
22
Yes - 1ch.| 12 bitx 1ch |1 ch. - 10 bit x 8ch. 1 1* - MB89P935B
- - - - 2 ch. - 8 bit x 2ch. 2) 1 - Low Voltage Reset, Ext. Voltage Moniter | MB89943
- - - - 2 ch. - 8 bit x 2ch. 2) 1 - Low Voltage Reset, Ext. Voltage Moniter | MB89945 30
- - - - 2 ch. - 8 bit x 2ch. ) 1 - Low Voltage Reset, Ext. Voltage Moniter | MB89P945
- - - - lch.|1ch. - - - - MB89951
- - - - 1ch.|1ch. - - - - MB89953
32
- - - - lch.|1ch. - - - - MB89953A
- - - - 1lch.|1ch. - - - - MB89P955
- - - - - - 10 bit x 4ch. 2) 1 Yes MB89965
- - - - - - 10 bit x 4ch. 2) 1 Yes MB89965C
12
- - - - - - 10 bit x 4ch. ) 1 Yes MB89P965A
- - - - - - 10 bit x 4ch. ) 1 Yes MB89F969A
Yes - - - 2 ch. - 8 bit x 4ch. 2) 1 Yes | Remote-control Carrier Frequency | MB89983
34
Yes - - - 2ch.| - 8 bit x 4ch. ) 1 Yes | Remote-control Carrier Frequency | MB89P985
- - - - - - - 2) 1 - Remote-control Carrier Frequency | MB89997 6

Standard Features : Power-on Reset, Standby Mode, Watchdog Timer Reset, Clock Gear
The meaning of (x): It serve as both UART and 8-bit serial,or 8-bit Timer and 16-bit Timer.
*: Timer / counter with 8-bit capture + 8-bit timer.
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R QFP-100P, B _
610 MB90611A 1 62.5 | 57 LQFP-100P +2.7t0 +5.5 40 to +85 8 1 3ch. 3)
series QFP-100P,
MB90613A - 3 [625| 57 LQFP-100P +2.7t0+55 | -40t0+85 | 8 1 - | 8ch. | 3 -
MB90622A 32 | 164|833 | 59 | LQFP-100P 4t05.5 -40to+85 | 8 2 - 1ch. | 1ch. | 32seg x 4com
2
geges MB90623A 48 2 83.3 | 59 | LQFP-100P 41t05.5 -40 to +85 8 2 - 1ch. | 1ch. | 32seg x 4com
MB90P623A 48 2 83.3 | 59 | LQFP-100P 41t05.5 -40 to +85 8 2 - 1ch. | 1ch. | 32seg x 4com
MB90632A 32 1 62.5| 82 | LQFP-100P +2.7t0 +5.5 | -40to +85 8 1 - 2ch. | 2ch. -
630
s MB90634A 64 2 |625]| 82 | LQFP-100P | +2.7t0o+55 | -40to+85 | 8 1 - 2ch. | 2ch. -
MB90P634A 64 3 62.5| 82 | LQFP-100P +2.7t0 +5.5 | -40to +85 8 1 - 2ch. | 2ch. -
QFP-100P, B _ R R
640 MB90641A 64 2 58.8 | 83 LQFP-100P +4.5t0 +5.5 40 to +85 8 1 2 ch.
series QFP-100P,
MB90P641A 64 2 58.8 | 83 LQFP-100P +4.5t0 +5.5 | -40to +85 8 1 - 2 ch. - -
QFP-100P,
MB90652A 64 3 |[625( 79 LOFP-100P +2.2t0+3.6 | -40t0+85 | 8 | 2 | Yes | 1ch. | 2ch. -
QFP-100P,
MB90653A 128 5 [625]| 79 LQFP-100P +2.2t0+3.6 | -40to+85 | 8 2 | Yes | 1ch. | 2ch. -
650 QFP-100P,
SETES MB90P653A 128 5 [625] 79 LQFP-100P +2.7t0+3.6 | -40to+85 | 8 2 | Yes | 1ch. | 2ch. -
QFP-100P, .
MB90654A 256 8 62.5| 79 LQFP-100P +2.2t0 +3.6 40 to +85 8 2 | Yes | 1lch. | 2ch. -
QFP-100P,
MBOOF654A | 256 | 8 |625| 79 LQFP-100P +2.4t0+3.6 | -40to+85 | 8 | 2 | Yes | 1ch. | 2¢ch. -
SDIP-64P,
MB90662A 32 | 164|625 51 LQFP-64P +27t0+55 | -40to+85 | 8 | 1 - | 1ch - -
660 SDIP-64P,
SETES MB90663A 48 2 |625] 51 LQFP-64P +2.7t0+55 | -40to+85 | 8 1 - 1ch. - -
SDIP-64P,
MB9O0P663A 48 2 62.5| 51 LOFP-64P +2.7t0 +5.5 | -40to +85 8 1 - 1ch. - -
QFP-80P,
MB90671 16 | 0.64 | 62.5 | 65 LQFP-80P +2.7t0 +5.5 | -40to +85 4 1 - 2 ch. - -
QFP-80P,
MB90672 32 | 164|625 | 65 LQFP-80P +2.7t0+55 | -40to+85 | 4 1 - 2 ch. - -
670 QFP-80P,
TS MB90673 48 2 | 625 65 LQFP-80P +2.7t0+55 | -40to+85 | 4 1 - 2 ch. - -
QFP-80P,
MB90T673 - 2 |625] 65 LQFP-80P +2.7t0+55 | -40to+85 | 4 1 - 2ch. - -
SDIP-80P,
MB90P673 48 2 62.5 | 65 LQFP-80P +2.7t0 +5.5 | -40to +85 4 1 - 2 ch. - -
QFP-100P,
MB90676 32 | 164|625 84 LQFP-100P +2.7t0+55 | -40to+85 | 4 | 1 | Yes | 2ch. - -
QFP-100P,
MB90677 48 2 |625| 84 LQFP-100P +27t0+55 | -40t0+85 | 4 | 1 | Yes | 2ch. - -
675 QFP-100P,
SETES MB90678 64 3 [625] 84 LQFP-100P +2.7t0+55 | -40to+85 | 4 1 |Yes| 2ch. - -
. QFP-100P,
MB90T678 3 62.5| 84 LQFP-100P +2.7t0 +5.5 | -40to +85 4 1 | Yes | 2ch. - -
QFP-100P, B R R
MB9OO0OP678 64 3 | 625 84 LQFP-100P +2.7t0+55 | -40to+85 | 4 | 1 | Yes | 2ch.
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- - - 1ch - - |10bitx8ch| - 1ch - | Multi/Non-multi Prexed Bus | MB90611A
- - - 1ch - - |10bitx8ch| - 1ch Multi/Non-multi Prexed Bus | MB90613A ”
Sl R L - | 10bitxden | - 3ch. - MB90622A
S - R |- |0bitxden| - 3ch. - MB90623A 86
A . 126021" - | - |10bitx4ch| - 3ch. - MB9YOP623A
Yes | 4ch | 2ch | 1ch - - |10bitx8ch| - | Free Run Timer - | DAC: 8bit x 2ch MB90632A
Yes | 4ch | 2ch | 1ch - - |10bitx8ch| - | Free Run Timer - | DAC: 8bit x 2ch MB90634A 88
Yes | 4ch | 2ch | 1ch - - |10bitx8ch| - | Free Run Timer - | DAC: 8hbit x 2ch MB90P634A
- - - 1ch - - - - 1ch - MB90641A
84
- - - 1ch - - - - 1ch - MB90P641A
Yes | 4ch | 2ch | 1ch - - |10bitx8ch| - | Free RunTimer | Yes | DAC: 8bit x 2ch MB90652A
Yes | 4ch | 2ch | 1ch - - |10bitx8ch| - | Free RunTimer | Yes | DAC: 8bit x 2ch MB90653A
Yes | 4ch | 2ch | 1ch - - |10bitx8ch| - | Free RunTimer | Yes | DAC: 8bit x 2ch MB90P653A 88
Yes | 4ch | 2ch | 1ch - - |10bitx8ch| - | Free RunTimer | Yes | DAC: 8bhit x 2ch MB90654A
Yes | 4ch | 2ch | 1ch - - |10bitx8ch| - | Free RunTimer | Yes | DAC: 8bit x 2ch MB90F654A
- - - - ?2& - |10bitx8ch| - 4ch - | Inverter Motor Control MB90662A
- - - - ?2& - |10bitx8ch| - 4ch - | Inverter Motor Control MB90663A 86
- - - - ?2;: - |10bitx8ch| - 4ch - | Inverter Motor Control MB90P663A
- 8ch | 4ch | 1ch - - |10bitx8ch| - 2ch - MB90671
- 8ch | 4ch | 1ch - - |10bitx8ch| - 2ch - MB90672
- 8ch | 4ch | 1ch - - |10bitx8ch| - 2ch - MB90673 82
- | 8ch | 4ch | 1ch - - |10bitx8ch| - 2ch - MB90T673
- 8ch | 4ch | 1ch - - |10bitx8ch| - 2ch - MB90P673
- 8ch | 4ch | 1ch - - |10bitx8ch| - 2ch - MB90676
- 8ch | 4ch | 1ch - - |10bitx8ch| - 2ch - MB90677
- 8ch | 4ch | 1ch - - |10bitx8ch| - 2ch - MB90678 82
- 8ch | 4ch | 1ch - - |10bitx8ch| - 2ch - MB90T678
- 8ch | 4ch | 1ch - - |10bitx8ch| - 2ch - MB9O0P678

Standard Features : Power-on Reset, Standby Mode, Watchdog Timer Reset, PLL Clock Multiplier (or Clock Gear)
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16-bit Proprietary F 2MC-16LX Family
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MB90387 * 64 2 62.5| 34 LQFP-48P +3.5t0 +5.5 | -40to +85 4 2 - 1ch. - -
385 MB90387S * 64 2 62.5| 36 LQFP-48P +3.5t0 +5.5 | -40to +85 4 1 - 1ch. - -
series MBOOF387 * 64 | 2 |625|34 | LQFP-48P | +35t0+55 | -40to+85 | 4 | 2 | - |ilch.| - -
MB90F387S * 64 2 [625] 36 LQFP-48P +35t0+55 | -40to+85 | 4 1 - 1ch. - -
izl(’:i)es MB90F394 * 384 | 10K [ 50 | 96 | LQFP-120P +45t0+5.5 | -40to +85 8 1 - 3ch.|1ch. -
MB90M407 96 4 |[595]| 26 QFP-100P +3.0t0+3.6 | -40to+85 | 4 1 |1ch.|2ch.|2ch. -
2";%55 MB90M408 128 | 4 | 595 | 26 QFP-100P +3.0t0+3.6 | -40to+85 | 4 1 |1ch.|2ch.|2ch. -
MB90MF408 128 | 4 | 595 | 26 QFP-100P +3.0t0+3.6 | -40to+85 | 4 1 |1ch.|2ch.|2ch. -
. QFP-100P ] i : 24seg x
MB90423GA 128 | 6 | 625 58 LQFP.100P +4.51t0 +5.5 40t0+85 | 8 1 2 ch. 4com
o 641 QFP-100P ) } : 24seg x
MB90423GB 28 6 | 625 | 58 LQFP-100P +4.51t0 +5.5 40 to +85 8 2 2 ch. 4com
. QFP-100P ] ) | 24seg x
420G/GA MB90423GC 128 6 | 625 | 58 LQFP-100P +4.51t0 +5.5 40 to +85 8 2 2 ch. 4com
series * QFP-100P } : } 24seg x
MB90F423GA 128 6 | 625 | 58 LQFP-100P +4.51t0 +5.5 40 to +85 8 1 2 ch. 4com
. QFP-100P i i | 24seg x
MB9O0F423GB 128 | 6 |625| 58 LOFP.100p | *4510+55 40to+85 | 8 | 2 2.ch. dcom
. QFP-100P . i | 24seg x
MB90F423GC 128 | 6 | 625 | 58 LQFP-100P +4.5t0 +5.5 40to+85 | 8 2 2 ch. 4com
. QFP-100P j j } 24seg x
MB90427GA 64 4 1625 | 58 LQFP-100P +4.51t0 +5.5 40 to +85 8 1 2 ch. 4com
* QFP-100P } : : 24seg x
MB90427GB 64 4 1625 | 58 LQFP-100P +4.51t0 +5.5 40to+85 | 8 2 2 ch. 4com
* QFP-100P } : : 24seg x
MB90427GC 64 4 |625]| 58 LQFP-100P +4.51t0 +5.5 40to+85 | 8 2 2 ch. 4com
. QFP-100P ] ] | 24seg x
MB90428GA 128 | 6 | 625 | 58 LOFP-100P +4.5t0 +5.5 40to+85 | 8 1 2 ch. 4com
420G/GA . QFP-100P 24seg x
SETES MB90428GB 128 6 | 625 | 58 LQFP-100P +4.5t0 +5.5 | -40to +85 8 2 - 2 ch. - 4com
o QFP-100P ) : : 24seg x
MB90428GC 128 | 6 |625| 58 LOFP.100p | 4510 +55 40to+85 | 8 | 2 2 ch. Acom
QFP-100P . i | 24seg x
MB90F428GA 128 6 |[625]| 58 LQFP-100P +4.51t0 +5.5 40 to +85 8 1 2 ch. 4com
QFP-100P i i | 24seg x
MB90F428GB 128 | 6 |625| 58 LOFP-100P +45t0+55 | -40t0+85 | 8 | 2 2. ch. dcom
QFP-100P } : : 24seg x
MB90F428GC 128 | 6 | 625 | 58 LQFP-100P +4.51t0 +5.5 40t0+85 | 8 2 2 ch. 4com
* QFP-100P ) ) )
240G MB90443G 128 6 |625]| 81 LOFP-100P +45t0+55 [-40t0+105| 8 2 2ch. | 1ch.
series QFP-100P
MB90F443G 128 | 6 | 625 81 LQFP-100P +45t0+5.5 |[-40to +105 | 8 2 - 2ch. | 1ch. .
QFP-64P
MB90462 64 2 [625] 51 LQFP-64P +45t0 +5.5 | -40to +85 8 1 - 2 ch. - -
460 SH-DIP-64P
series QFP-64P
MB90F462 128 2 [625] 51 LQFP-64P +45t0 +5.5 | -40to +85 8 1 - 2 ch. - .
SH-DIP-64P

* 1 Under development
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- | - lach fgif - | - | 10bitxsch. | - | 2¢h. CAN MB90387 *
- | - lach| 8Bt 1 | . | 1obitxsch. | - |2¢h.| - |CAN MB90387S *
4 ch. 100
- | - |ach fé’# - | - |10bitxsch | - |2¢h.| - |caN MBOOF387 *
- | - lach ffri]‘ - | - |10bitxsch | - |2¢h.| - |caN MB9OF387S *
- |sen|ecn| B ké'r‘] - | - | 10bitx8ch. | - | 2¢ch | Yes |CAN MB9OF394 * 108
- |1ch.|{2ch. - - - |10bitx16ch.| - | 3ch. - FL Controller MB90M407
- |1ch.|2ch. - - - |10bitx16ch.| - | 3ch. - FL Controller MB90M408 112
- |1ch.|[2ch. - - - |10bitx16¢ch.| - | 3ch. - FL Controller MB90MF408
- | - |ach 260?1“ - | - |10bitxsch. | - |2¢h.| - |caN MB90423GA *
- | - |ach 136Cf1" - | - |10bitxsch. | - |2¢h.| - |caN MB90423GB *
| - faen | XU | - | 1obitxscen | - |2ch.| - |CAN MB90423GC *
- 102
- | - |ach gscf]" - | - | 10bitx8ch. | - |2¢ch. | - |CAN MB9OF423GA *
- | - |ach gsc‘r’]“ - | - | 10bitx8ch. | - |2¢ch. | - |CAN MB9OOF423GB *
- | - |ach ffcﬁit - | - | 10bitx8ch. | - |2¢ch. | - |CAN MB9OF423GC *
- | - |ach 136c‘;“ - | - | 10bitx8ch. | - |2¢ch. | - |CAN MB90427GA *
- | - lach 1360?1“ - | - | 10bitxgch. | - | 2¢ch| - |CAN MB90427GB *
- | - |ach 260?1" - | - |10bitxsch. | - |2¢h.| - |caN MB90427GC *
- | - |ach 136C'r’1" - | - |10bitxsch | - |2¢h.| - |caN MB90428GA *
- | - |ach %Gc';" - | - |10bitxsch. | - |2¢h.| - |caN MB90428GB * 102
- | - |ach gscf]" - | - | 10bitx8ch. | - |2¢ch. | - |CAN MB90428GC *
- | - |ach gsc‘r’]“ - | - |10bitxsch | - |2¢h.| - |caN MB9OF428GA
- | - |ach ffcﬁit - | - | 10bitx8ch. | - |2¢ch. | - |CAN MB9OF428GB
- | - lach 136c?1“ - | - | 10bitxgch. | - | 2¢ch| - |CAN MB9O0F428GC
- |ach |8ch. Sglghb" - | - | 10bitxsch. | - | 2¢ch | Yes |CAN MB90443G *
: 104
- |4ch.|8ch. 8£11Shblt - - 10 bit x 8 ch. - | 2ch. | Yes |CAN MB90F443G
- |6ch.|4ch. 136CE" - |2ch.| 10bitx8ch. | - | 2ch. - Wave Generator MB90462
: 114
- |6ch. |4ch. 260';” - |2ch.| 10bitx8ch. | - |2ch. | - |Wave Generator MB9OF462
Standard Features : Power-on Reset, Standby Mode, Watchdog Timer Reset, PLL Clock Multiplier (or Clock Gear)
(Continued)
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MB90473 128 10 | 50 | 84 I%FFP';_llooooF'; +1810+36 | -40t0+85 | 8 | 2 [1ch |1ch |2ch| -
P MB90474 256 | 16 | 50 |84 | IINN | +1810+36 | 4010485 | 8 | 2 [1ch|lch |2ch| -
series | \B9OF474H 256 | 16 | 50 | 84 I%FFPF;_lfOOOF; +271t0+36 | -40t0+85 | 8 | 2 [1ch. |1ch [2¢ch.| -
MB9OF474L 256 | 16 | 50 | 84 L%FFPF;_lfOOOPP +2410+36 | -40t0+85 | 8 | 2 [1ch. |[1ch |2ch.| -
e MB9OF481 192| 4 | 40 |84 LQQFFPP_-ljf)OOOFI; +2710+36 | 40t0+85 | 8 | 2 | - [1ch |2ch| -
series | \iBoOF482 256 | 6 | 40 |84 %Fpi}fooopp +2710+36 | -40t0+85 | 8 | 2 | - [1ch |2ch| -
495 MB90497G 64 | 4 |625] 85 S}FFPF;_G&F; +3010+55 | -40t0+85 | 8 | 2 | - [lch| - -
series MBOOF497G 128| 4 |625]| 85 I%FFPF;?&PP +4010+55 | -40t0+85 | 8 | 2 | - [1ch| - -
MB90522/A/B 64 | 4 |625| 85| QFP-120P | +3.0t0+55 | -40to+85 | 8 | 2 | - |1ch.|2ch Siiﬁax
oo/ | MBIOS23/A/B 28| 4 |25 |85 | FRITE | +30t0455 | 0to+85 [ 8 | 2 | - [1ch [2cn 32509 x
sefies | \IBooF523/A 128 4 |625]| 85 LlefF;fgglg +4010+55 | -40t0+85 | 8 [ 2 | - |1ch |2ch. | 32509
MB90F523B 128 | 4 |625| 85| LQFP-120P | +3.0t0+55 | -40to+85 | 8 | 2 | - |1ch. |2ch 33&%"
540G/GS | MBIOF543G 128| 6 |625] 81 L%FFPF;_lfOOOPP +45t0+55 | 40t0+85 | 8 | 2 | - [2ch |[1ch| -
Series | \IBooF543GS | 128| 6 | 625 81 SQFFPF;»lfoOoPP +45t0+55 | -40to+85 | 8 | 1 | - |2ch |1ch| -
MB9OF546G 256 | 8 |625| 80 LQQFFPF;—llOOOOFI’:‘ +45t0+55 | -40t0+85 | 8 | 2 | - |2ch |1ch| -
MBOOF546GS |26 [ 8 |e25 |80 [ FII | wa5t0+65 | 40to+85 [ 8 [ 1| - [2cn|ieh| -
MB9OF548G 128| 4 |625] 80 I%FFPF;_lfOOOPP +45t0+55 | 40to+85 | 8 | 2 | - [2ch [1ch| -
MB9OF548GL 128| 4 |625] 80 L%FFPF;_lfOOOF; +35t0+55 | 40t0+85 | 8 | 2 | - [2ch |[1ch| -
s MB9OF548GLS | 128 | 4 |625 | 80 SDFF';_lfOOO'; +35t0+55 | -40t0+85 | 8 | 1 | - [2ch |[1ch| -
series | \iBoOF548GS | 128 | 4 [625| 80 SQFFPP_.lfoooF;: +45t0+55 | -40t0+85 | 8 | 1 | - [2ch |[1ch| -
MB90549G 256 | 6 |62.5| 80 SQFFPF;»lfoOoPP +45t0+55 | -40to+85 | 8 | 2 | - |2ch |1ch| -
MB90549GS 256 | 6 |62.5| 80 SQFFPF;_lfOOOPP +4510+455 | -40to+85 | 8 | 1 | - |2ch |1ch| -
MB9OF549G 256 | 6 |625| 80 |%FFF|’3-—110000F|; +45t0+55 | -40t0+85 | 8 | 2 | - |2ch |1ch| -
MBOOF549GS |26 [ 6 |625 |80 | FIOWL | wa5t0+65 | 40to+85 [ 8 [ 1| - [2cn|Llch| -
MB905528 64 | 2 |625]| 83 S;f;fggﬁ +35t0+55 | -40t0+85 | 8 | 1 [2c¢h.|1ch |2ch.| -
ssoap | MBOOS53B 128| 4 |625] 83 Llefifggﬁ +35t0+55 | -40t0+85 | 8 | 1 [2c¢h.[1ch |[2¢ch.| -
sefies | MBooPs53A 128 4 |625]| 83 I_lef;fggﬁ +4510+455 | -40to+85 | 8 | 1 [2ch.|1ch |2ch| -
MB9OF553A 128| 4 |625]83 Sgﬁ;fggﬁ +45t0+55 | -40t0+85 | 8 | 1 [2c¢h.|1ch |2ch.| -
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Yes |6¢ch.|2ch.| 3ch. - - 10 bitx8ch. | - | 1ch. - MB90473
Yes |6¢ch.|2ch.| 3ch. - - 10 bitx8ch. | - | 1ch. - MB90474
96
Yes |6¢ch.|2ch.| 3ch. - - 10 bitx8ch. | - | 1ch. - MB90OF474H
Yes [6c¢ch.|2ch.| 3ch. - - 10bitx8ch. | - | 1ch. - MB90F474L
Yes [6c¢ch.|2ch.| 3ch. - - 10 bitx8ch. | - | 1ch. | Yes |CAN MB90F481
98
Yes [6c¢ch.|2ch.| 3ch. - - 10 bitx8ch. | - | 1ch. | Yes |CAN MB90F482
- - |4ch.| 1ch - - 10 bitx8ch. | - | 2ch. - CAN MB90497G
100
- - |4ch. | 1ch - - 10bitx8ch. | - | 2ch. - CAN MB90F497G
Yes [8ch.|[2ch.| 1ch. - - 10bitx8ch. | - | 2ch. - MB90522/A/B
Yes [8ch.|[2ch.| 1ch. - - 10bitx8ch. | - | 2ch. - DAC: 8 .blt x 2ch., MB90523/A/B
Clock Timer 110
Yes |8ch.|2¢ch.| 1ch | - | - |10bitxsch | - |2cn | - |PAC:8bitx2ch, MB9OF523/A
Clock Timer
ves |8ch.|2¢ch.| 1ch | - | - |10bitxsch | - |2cn | - |PAC:8bitx2ch, MB9OF523B
Clock Timer
- |4ch.[8ch.| 4ch - - 10 bitx8ch. | - | 2ch. - CAN MB90F543G
106
- |4ch.[8ch.| 4ch - - 10bitx8ch. | - | 2ch. - CAN MB90F543GS
- |4ch.[8ch.| 4ch. - - 10 bitx8ch. | - | 2ch. - CAN MB9O0F546G
- |4ch.[8ch.| 4ch - - 10 bitx8ch. | - | 2ch. - CAN MB90OF546GS
- |4ch.[8ch.| 4ch - - 10 bitx8ch. | - | 2ch. - CAN MB90OF548G
- |4ch.|8ch.| 4ch. - - 10bitx8ch. | - | 2ch. - CAN MB9O0F548GL
- |4ch.[8ch.| 4ch - - 10 bitx8ch. | - | 2ch. - CAN MB90F548GLS
106
- |4ch.[8ch.| 4ch - - 10 bitx8ch. | - | 2ch. - CAN MB90F548GS
- |4ch.[8ch.| 4ch - - 10 bitx8ch. | - | 2ch. - CAN MB90549G
- |4ch.[8ch.| 4ch - - 10bitx8ch. | - | 2ch. - CAN MB90549GS
- |4ch.[8ch.| 4ch - - 10 bitx8ch. | - | 2ch. - CAN MB90F549G
- |4ch.[8ch.| 4ch - - 10 bitx8ch. | - | 2ch. - CAN MB90F549GS
- |4ch.[4ch.| 3ch. - - 10bitx8ch. | - | 2ch. - MB90552B
- |4ch.|4ch.| 3ch. - - 10 bitx8ch. | - | 2ch. - MB90553B
94
- |4ch.[4ch.| 3ch - - 10 bitx8ch. | - | 2ch. - MB9O0OP553A
- |4ch.[4ch.| 3ch - - 10 bitx8ch. | - | 2ch. - MB9O0OF553A
(Continued)
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QFP-64P,
MB90561A 32 | 1 |625| 51| LQFP-64P, | +3.0t0o+55 | -40to+85 | 8 | 1 - |2ch| -
SH-DIP-64P
560 QFP-64P,
. MB90562A 64 | 2 |625| 51| LQFP-64P, | +3.0t0+55 | -40to+85 | 8 | 1 - |2ch| -
Series SH-DIP-64P
QFP-64P,
MB9O0F562B 64 | 2 |625| 51 | LQFP-64P, | +45t0+55 | -40t0+85 | 8 | 1 - |2ch| -
SH-DIP-64P
QFP-64P, . . .
MB90567 9 | 4 | 62551 LQFp-gap | 2710 +36 | -40to+85 | 8 | 1 2 ch.
o MB90568 128| 4 |e625|51 | QFP64P 5 7t0436 | -40to+85 | 8 | 1| - |2ch| -
series LQFP-64P
QFP-64P, _ i i
MB90F568 128 | 4 |625]| 51 LQFP-64P +2.7t0+3.6 | -40to+85 | 8 | 1 2 ch.
QFP-120P, .
MB90573C 128 | 6 |625]| 97 LOFP-120P +3.0to+5.5 | -40to+85 | 8 | 2 |[1ch.|2ch.|3ch.
570/AIC QFP-120P,
series MB90574C 256 | 10 | 62.5 | 97 LQFP-120P +3.0t0+5.5 | -40to+85 | 8 | 2 |[1ch.|2ch.|3ch.
QFP-120P, i
MB90F574A 256 | 10 | 62.5 | 97 LQFP-120P +45t0+55 | -40t0o+85 | 8 | 2 [1ch.|2ch.|3ch.
QFP-100P, . . .
MB90583C 128 | 6 |625]| 77 LOFP-100P +3.0t0+55 | -40t0+85 | 8 | 2 5 ch.
QFP-100P, i i i
MB90583CA 128 | 6 |625| 77 LQFP-100P +3.0t0+55 | -40t0+85 | 8 | 1 5 ch.
QFP-100P, i i i
MB9OF583C 128 | 6 |625]| 77 LQFP-100P +45t0+55 | -40t0+85 | 8 | 2 5 ch.
QFP-100P, i i i
580/C/CA MB90F583CA 128 | 6 |625]| 77 LOFP-100P +45t0+55 | -40t0+85 | 8 | 1 5 ch.
series QFP-100P,
MB9OF584C 256 | 6 |625| 77 LQFP-100P +45t0+55 | -40t0+85 | 8 | 2 - |5¢ch| -
QFP-100P, i i i
MB9OF584CA 256 | 6 |625| 77 LQFP-100P +45t0+55 | -40t0+85 | 8 | 1 5 ch.
QFP-100P,
MB90587C 64 | 4 |625] 77 LOFP-100P +3.0t0o+55 | -40to+85 | 8 | 2 - |5ch.| -
QFP-100P, i i i
MB90587CA 64 | 4 |625]| 77 LQFP-100P +3.0t0+55 | -40t0+85 | 8 | 1 5 ch.
MB90591G 384| 8 |625| 78| QFP-100P | +45t0+55 | -40t0+80 | 8 | 1 - |3ch.|1ch.
MB90F591G 384 | 8 |625| 78 | QFP-100P | +45t0+55 | -40to+80 | 8 | 1 - |3ch.|1ch.
590
s MB90594G 256 | 6 |625| 78 | QFP-100P | +45t0+55 | -40to+80 | 8 | 1 - |3ch.|1ch.
MB9O0F594G 256 | 6 |625| 78 | QFP-100P | +45t0+55 | -40t0+80 | 8 | 1 - |3ch.|1ch.
. MB90598G 128| 4 |625| 78 | QFP-100P | +45t0+55 | -40t0o+80 | 8 | 1 - |2ch.|1ch.
series
MB90F598G 128 | 4 |625| 78 | QFP-100P | +45t0+55 | -40t0+80 | 8 | 1 - |2ch.|1ch.
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- |6ch.[4ch.| 3ch. 10 bit x 8 ch. 2 ch. - Wave Generator MB90561A
- |6ch.[4ch.| 3ch. - - 10bitx8ch. | - | 2ch. - Wave Generator MB90562A 114
- |6ch.[4ch.| 3ch. - - 10bitx8ch. | - | 2ch. - Wave Generator MB90F562B
- |6c¢ch.{4ch.| 3ch. - - 10 bitx8ch. | - | 2ch. - MB90567
- |6ch.{4ch.| 3ch. - - 10 bitx8ch. | - | 2ch. - MB90568 94
- |6c¢ch.|4ch.| 3ch - - 10 bit x 8 ch. - | 2ch. - MB90F568
Yes |4ch.|2ch.| 1ch. - - 10 bitx8ch. | - - - DAC: 8 bit x 2 ch., Clock Timer | MB90573C
Yes |4ch.|2ch.| 1ch. - - 10 bitx8ch. | - - - DAC: 8 hit x 2 ch., Clock Timer | MB90574C 98
Yes [4ch.|2ch.| 1ch. - - 10 bitx8ch. | - - - DAC: 8 bit x 2 ch., Clock Timer | MB90OF574A
- |2ch.|4ch.| 1ch. - |1ch.| 10bitx8ch. | - | 3ch. - |IE Bus, DAC: 8 bit x 2ch. MB90583C
- |2ch.{4ch.| 1ch. - [lch.| 10bitx8ch. | - | 3ch. - IE Bus, DAC: 8 bit x 2ch. MB90583CA
- |2ch.{4ch.| 1ch. - |1ch.| 10bitx8ch. | - | 3ch. - IE Bus, DAC: 8 bit x 2ch. MB90OF583C
- |2ch.|4ch.| 1ch. - |1ch.| 10bitx8ch. | - | 3ch. - |IE Bus, DAC: 8 bit x 2ch. MB90F583CA
96
- |2ch.{4ch.| 1ch. - [lch.| 10bitx8ch. | - | 3ch. - IE Bus, DAC: 8 bit x 2ch. MB90F584C
- |2ch.|4ch.| 1ch. - |1ch.| 10 bit x 8 ch. - | 3ch. - |IE Bus, DAC: 8 bit x 2ch. MB90F584CA
- |2ch.|4ch.| 1ch. - |1ch.| 10bitx8ch. | - | 3ch. - IE Bus, DAC: 8bit x 2ch. MB90587C
- |2ch.{4ch.| 1ch. - |[1ch.| 10bitx8ch. | - | 3ch. - |IE Bus, DAC: 8bit x 2ch. MB90587CA
- |ech.|6ch| 6ch | - | - |10bitx8ch | - | - - | Steper Motor Controller 4 ¢h., | vBoos916
- |ech.|6ch| 6cn | - | - |10bitxsch | - | - - | Sheper Motor Controller 4 ¢h., | MBoOF591G
Stteper Motor Controller 4 ch.,
- |6ch.|6ch.| 6ch. - - | 10bitx8ch. | - - - |CAN 2 ch/, Sound Generator, | MB90594G 108
2 ch. Clock Timer
Stteper Motor Controller 4 ch.,
- |6¢ch.|6ch.| 6ch. - - 10 bitx8ch. | - - - CAN 2 ch., Sound Generator, MB90F594G
2 ch. Clock Timer
- |4ch.|4ch.| 6ch. | - | - | 10bitx8ch. | - | - - g&?\lpir C“ﬁOtgrcﬁogﬁgog:ffrﬁn%hr” MB90598G
S 104
- |ach|acn| een | - | - [10bitxsen | - | - | . |Sheper Motor Controlerd ch. | ypgorsege

Standard Features : Power-on Reset, Standby Mode, Watchdog Timer Reset, PLL Clock Multiplier (or Clock Gear)
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Microcontrollers (16-bit Proprietary F

16-bit Proprietary F 2MC-16F Family

2MC-16F Family)

- o )
\% %’ % (%] E
= — © < = 2 _ =]
@ 543 g g g” E 3 (0] % X = g :
F°MC-16F S| |G |¢ g - ED g|8|Q|x |8 |2
@) < S = © = o = = o) 3 =
@ 04 B o < c - 7 c
S 5 g % s | g
= o ) L
3 o g 8
= (e) |
-40 to +105
MB90214 64 | 3 |625| 65 | QFP-80P | +5x10% | (0PI 4 | 1| - [ sen | - | -
210 1\iBooP214B | 64 | 4 | 625 | 65 | QFP-BOP | +5 +10% -40to +105 4] 1| - 3ch
series ' - ° | (ext bus: -40 to +70) : B B
-40 to +105
MBOOW214B | 64 | 4 |625| 65 | QFP-80C | +5:10% | il R | 4 [ 1| - |3 | - | -
-40 to +105
MB90223 64 | 3 | 834|102 | QFP-L20P | +5%120% | ( oOFIW 8 | 1| - [4cn| - | -
-40 to +105
MB90224 % | 45 | 625|102 | QFP-120P | +5%10% | (0PI 8 | 1| - [den | - | -
-40 to +85
sop  |MBIOP224A | 96 | 45 | 625 | 102 | QFP-120P | 45 £10% | (o io G0t o | 8 [ 1| - faen | - | -
series -40 to +85
MBOOP224B | 96 | 45 | 625 | 102 | QFP-120P | +5:10% | 0O ol 8 [ 1| - |4ch | - | -
-40 to +85
MBSOW224A | 96 | 45 | 625 | 102 | QFP-120P | +5210% | o i0O%8 18 [ 1| - |4ch | - | -
-40 to +105
MBOOW224B | 96 | 45 | 625 | 102 | QFP-120P | +5:10% | iR |8 [ 1| - |4ch | - | -
QFP-100P, -40 t0 +105
MB90233 a8 | 2 [e25 | 84 | FECUNCL | 452200 | (o RO oy 4 | L | - | zen |zen| -
QFP-100P, -40 to +105 ]
Jao | MBO0234 % | 3 |e25| 84 | FICUOL | +5£20% | (o0 | 4| 1 1ch. [1ch| -
series QFP-100P, -40 to +105
MBY0P234 % | 3 |e25| 84 | RECUOEL | 520% | (o0 O oy 4| L | - | ten|zen| -
QFP-100P, -40 to +105
MBOOW?234 % | 3 |e25| 84 | FIUCL | 45£10% | o ey | 4 | L | - | ren|ten| -
MBOOF244 128 |1125| 40 | 63 | TOFP-80P +f;53+’—'0°'53' 010 +70 4] 1] - |1ch|1en| -
240
eries | MBOOF245 192 | 15 |31.25| 58 | TQFP8OP | +3.3:03 0to +70 41 1] - |1en|1en| -
0,
MB90246A - 4 | 625 | 57 | LQFP-100P fgijrll% 0//"0 -30 10 +70 41| - |1ch |2¢ch]| -
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Microcontrollers (16-bit Proprietary F

2MC-16F Family)

gl e|lo| & 5 8
cs|8|5| X|g|& 5| & | S 3
S| E|EB|loL| E|E %) E| E | 2 g
21 8| 8les|E & a) E | E o e F2MC-16F | Page
aols|o < = = o =
= = = = e} ]
5| 32| 2 212 |3 2L | B S
% = E 0: o o © =i 8 =
=) (@) Y 7]
- 1ch - |4ch.| 10bitx 8ch. - 4 ch. - MB90214
- - 1ch. - |4ch.| 10bitx8ch. - 4 ch. - MB90P214B 120
- - - 1ch. - |4ch.| 10bitx8ch. - 4 ch. - MB90W214B
- |8ch.|4ch.| 2ch. - |4ch. | 10bitx16ch. | - 6 ch. - MB90223
- [8ch.[4ch.| 2ch. - |4ch.| 10bitx16ch. | - 6 ch. - MB90224
- |8ch.|4ch.| 2ch. - |4ch. | 10bitx16ch. | - 6 ch. - MB90P224A
126
- [8ch.[4ch.| 2ch. - |4ch.| 10bitx16ch. | - 6 ch. - MB90P224B
- |8ch.[4ch.| 2ch. - |4ch.| 10bitx16ch. | - 6 ch. - MB90W224A
- [8ch.[4ch.| 2ch. - |4ch.| 10bitx16ch. | - 6 ch. - MB90W224B
2 -
- lecn|ach|1ch |6ch.| - | 1obitxsen | - | - | - |EPROMUF1ch,DAC8DItx2ch. | \pq5533
Level Comparator
) ;
- |ech.|ach.| 1ch |6ch.| - | 10bitxsch. | - | - . |EPPROMUF1ch., DAC8bitx2ch. |\ ng555,
Level Comparator o
2 .
- |6ch.|4ch.| 1ch. |6ch.| - | 10bitx8ch. | - | - . |EPPROMUF 1ch, DAC8bItx2ch. |y pg5p53,
Level Comparator
) ;
- |ech.|ach.| 1ch |6ch.| - | 10bitxsch. | - | - . |EPPROMUF 1ch., DAC8bitx2ch., |\ ag6\o34
Level Comparator
- - |4ch. - - - 10 bit x 8 ch. - 3 ch. - MB90F244
- - |4ch. - - - 10 bit x 8 ch. - 3ch. - MB90F245 122
) Products-sum unit,
- - |2ch. - - |4ch.| 10bitx8ch. - 3 ch. - DAC 8 bit x 3 ch. MB90246A

Standard Features : Power-on Reset, Standby Mode, Watchdog Timer Reset, PLL Clock Multiplier (or Clock Gear)
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Microcontrollers (32-bit Proprietary FR Family)

32-bit FR Family

@ % @ @ < |8|2|8
— ~ O O~ | = 2B | ©
ololo(> |- o = o=0 |2 x o =2 (8|5 a
. 2220 |5| g S. |82 |2|x(812|E|slElRlolz]|2188|2|8|E
32-bit FR Z|Z|e|5e|a g oS S0 (g8 |5 slQlx|s | E|Zg|(ZL|ea|a|[C|8
== |25 [3) 2< 598 2l |2lclo|= (L2 iz|o|2|ss|o||©
O|l< |« o < © = agge |£1|0 O X s = N ) =) © = = =
zle |83 [= o < OE® | oWz E e8| a
O |& > o= | X [} S |(B|=
@ o | 14 (%} o|a|3
£ le) [a] »n|>D|0
] QFP-100 | 5.0 £ 10% ] 1 ]

MB91101A 2|11 20 |50 SOQFP-100 | 2.7 10 3.6 0to70 | 5| 1 |Yes|Yes|Yes 3 8

MB91106A  |127] 2 | - | 20 |78 | LP190 | 301036 | 0to70 | 5| 1 [ves|ves|ves| - [3 |- | -|-[8]| - |-|-|-
LQFP-100 | :
MB91107 - |128| 1 | 20 |69 | LQFP-120 | 3.0t03.6 | Oto70 | 9 | 1 |Yes|Yes|Yes| - [ 3| - | - | - | 8 - -l -] -
MB91108 - |1160| 1 | 20 |69 | LQFP-120 | 3.0t0 3.6 0to70 [ 9| 1 |Yes|Yes|Yes| - | 3| - - - 18 - - - -
] QFP-100
MB91F109 254( 4 40 | 78 SQFP-100 3.0t03.6 0to 70 5] 1 [Yes|Yes|Yes| - | 3 - - - 8 - - - -
MB91110 - 121 1| 20 [68|LQFP-144 | 3.0t03.6 Oto 70 9 | 1 |Yes|Yes|Yes| - 1 - - - 5(Yes| - - -
MB91121 - | 5|1]|20 |64|LQFP-120| 3.0t03.6 | Oto70 | 9 | 1 |Yes|Yes|Yes| - | 3 |- | -] -8 |Yes| - | -|-
LQFP-144 | 5.0 £ 10%
MB91133 254| 8 | - | 31 |116 FBGA-144 | 271036 0to70 |24| 2 |Yes|Yes| - | - | 5| -|-|-|8 - -12|8
N ] LQFP-144 | 5.0 + 10% 1 1 1 1
MB91F133 254| 8 31 |116 FBGA-144 | 3.010 3.6 0to70 |24| 2 |Yes|Yes 5 8 2|8
MB91154 384|122 - | 31 |112| LQFP-144 | 3.15t03.6 | Oto70 [16| 2 |Yes|Yes| - |1 | 4 | - - -1 8 - -121]8
MB91F154 384|122 | - 31 [112| LQFP-144 | 3.15t03.6 | 0to70 [16| 2 |Yes|Yes| - 114 - - - 8 - - 2|8
MB91F155 510 34| - | 31 |112| LQFP-144 | 3.15t03.6 | Oto70 |[16| 2 |Yes|Yes| - |1 | 4 | - - -1 8 - -121]8
MB91307A - |1128| 1 | 16 |69 | LQFP-120 | 3.0t0 3.6 0to 70 9| 1 [Yes|Yes| - 1(3 - - - 5|Yes| - - -
3.0t0 3.6

MB91340 64 (116| - 16 |107| LQFP-176 231027 -10to 70| 9 | 1 |Yes|Yes| - 1(3 - - - 5|(Yes| -[4]8
MB91F362GA (512| 12| 4 | 16 |102| QFP-208 |4.25t05.25|-40t085| 8 | 1 |Yes|Yes| - 1132 - 311 - 1 - |4
MB91F369GA *(512| 16 | 4 | 16 | 75| QFP-160 |4.25t05.25|-40t085| 8 | 1 |Yes|Yes| - 1(1 - - 2|5 - 1 - -

*: Under development
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Microcontrollers (32-bit Proprietary FR Family)

e | = = = ) )
° 5 elzls18]8 s ls g g N ELEE AR ks o
5 s S ‘5% 848 s sl |2|2|=|. |8 E[2|8 81218 0 bS]
% O 8 ) g ‘a-c. £ % ala|lO f=f g q>) q>) -c% g % a|lo|=|E cleo € = E
x |2 8 HEdod E|E |a c|E|lo]|S 219 |=|=s|o [CHES 1= > Page
Ol |a |+ 585gdsds(g|a|2|Q|8|8|s|3|8|a|a|Elec|L|s|a 2 -
5 x 3 8¢ gg9°|¢° 2|2 <|=|9 |2 c|l® s |2 E 2 ] =
=3 g 82 ¢ |E a(d|Q|< (= ) giz|9|2|5|s 2 &
= ) 3 = |0 3| < |0 S g = |n|n >
- | < — oM L
-l -l -t - - - -4 -4 -]3]-1-1-]|Yes Yes|Yes|Yes|Yes| MB91V101A MB91101A
-l - -t -l - -1 -l -1-14-14]-13|-1-1-]|Yes Yes|Yes|Yes|Yes| MB91V106A| MB91106A
-l - -t -1-1-1-1-1-1-14|-14]-13|-1-1-|Yes|l - |Yes|Yes|Yes|Yes| MB91V108 | MB91107
-l - -t -1 -1-1--1-1-14|-14]-13|-1-1]-|Yes|l - |Yes|Yes|Yes|Yes| MB91V108 | MB91108
-l - - - -4l -4 -3 -] -1 - |Yes| - |Yes|Yes|Yes|Yes| MB91V106A MB91F109
-t - -l -l -1l -6 --18]-12]-1]-1-|Yes| - |Yes|Yes|Yes|Yes| MB91V110 | MB91110
164
- - -l -l - -l - -14]-18]-13]-1]- |Yes|Yes| - |Yes|Yes|Yes|Yes| MBO91V121 | MB91121
4 (-] -1]-|ves| - |- |ves| -|6]|-|-|8|-]-1]-1]-1]-|Yes|l - |Yes|Yes|Yes|Yes| MB91FV130| MB91133
4 (-1 -1|-|ves| -|-|ves| -|6|-|-|8|-|-1-1]-1-/|Yes| - |Yes|Yes|Yes|Yes| MB91FV130| MB91F133 *
4 -\ -1-1--1-1-1-16-1]1-18|3|4]-1]-1- |Yes|Yes|Yes|Yes|Yes|Yes| MB91FV150( MB91154
4 -\ -1-1--1-1-1-/6]-1-18|3[4]-1]-1|- |Yes|Yes|Yes|Yes|Yes|Yes| MB91FV150( MB91F154
40 -1-1-1-1--1-]1-16|-]1-18|3[4]-]-]- |res|Yes|Yes|Yes|Yes|Yes| MBO91FV150| MB91F155
-l - - a] -3 - -] - |Yes| - |Yes|Yes|Yes|Yes| MB91V307A MB91307A
4 -1-1-1-12-f-]-1-1-1-/83[4]-]|1]-|Yves| - |Yes|Yes|Yes|Yes| MB91V340 | MB91340
166
4| - -|-|-1]-14]-|ves|8]|-]|-|16|12]|6]|-]|-] - |Yes|Yes|Yes|Yes|Yes|Yes| MB91FV360| MB91F362GA
-l -l - -1-1-1-1-1|vyesf4|-|-]20|-|6]|-1|-1-/|Yes| - |Yes|Yes|Yes|Yes| MB91FV360| MB91F369GA *
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Support Hardware for F

2MC-8L Family

Development
Tools

Target Microcontroller

Fujitsu ICE

Yokogawa Digital Computer

(MB2140 Series) ICE * Evaluation Device
(Lead pitch,
Package Equipment Equipment body size)
Series name | Product name (Lead pitch, Probe common to Pod common to
body size) series series
LQFP-64P Cable
*1 -
veasosy | MBSSOSL | OS5mm 1212 | ME2144-2108 incompatile -
FPT-64P-M09 Header *2 %5
QFP-48P PF034
MB89120 MB89121 (0.8mm, 10 x 10mm) | MB2144-203 (operates
FPT-48P-M13 3to5V)
QFP-48P
MB89123A (0.8mm, 10 x 10mm)
FPT-48P-M13 PF034
MB89120A MB2144-203 (operates
QFP-48P 3to 5V)
MB89125A (0.8mm, 10 x 10mm)
FPT-48P-M13
QFP-48P
mgggiga (0.8mm, 10 x 10mm)
FPT-48P-M13 PF034
MB89130 QFP 48P MB2144-203 (operates
5 3to5V)
mgggigéA (0.8mm, 10 x 10mm) Piggyback and eval-
FPT-48P-M13 uation
QFP-48P (separately avail-
(0.8mm, 10 x 10mm) i/lbé%)gPVBO A
FPT-48P-M13 EP-48C !
MB89133A QFP-
SHDIP-48P * Main unit : (0.8mm, 15 x
DIP-48P-M01 MB2141B 15mm) *®
* Pod: .
FP-48P .
?0.8mm| 10 x 10mm) MB2144-508 ?ﬂ\gi(r:leunit) :
FPT-48P-M13 (operates at 3 PF034 AD200 )
MB89130A MB89P133A MB2144-203 to 5V) (operates
SHDIP-48P « Emulator 3t05V) |, pummy target
DIP-48P-M01 (option) :
\c,ivzk:ggger soft- /DUT
QFP-48P :
MB89135A (0.8mm, 10 x 10mm) SOFTUNE
FPT-48P-M13 * RS-232C cable
QFP-48P
MB89P135A (0.8mm, 10 x 10mm)
FPT-48P-M13
Piggyback and eval-
SiEy PF031 uation (separately
S'I_'PDGTPGI\‘}IZl MB2144-201 (operates at available)
MB89143A 3to 5V) MB89PV140, SH-
DIP-64C
MB89144A
MB89145
MB89146
MB89147 Piggyback and eval-
MB89140 MBBOPLAT | oep.gap PF032 :\"jgﬁ;blge‘)arate'y
MB89140A (1.0mm, 14 x 20mm) | MB2144-202 (operates MB89PV140
FPT-64P-M06 3to5V)
QFP-64C (1.0mm,
16 x 22mm) *¢
Piggyback and eval-
ey PF031 uation (separately
MBBOW147 S?szc?:oce MB2144-201 (operates available)
3to5V) MB89PV140
SH-DIP-64C
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Support Hardware for F 2MC-8L Family

Development Tools

Equipment for Program to OTP/EPROM

Equipment for EPROM on Piggyback and evaluation

Device

Target
Microcontroller IC Package Pi back i
IC Package Subject to Conversic?n |gga);1dac IC Package | Microcontroller
Conversion p . Mounted EPROM Conversion
Adapter * 3 rogram EPROM Adapter * 3 Evaluation i —— Adapter * 3
(Comﬁrting f?Ot Programmer (for Program Device evaluat?ogrzl Device | (for Ps)pgfam 10
eva.ﬂitigi,"ég’vice) Product name to OTP/ (lead pitch, EPROM) Product name
EPROM) body size)
’ B Under develop- MB89051 **
Not required MB89F051 Under planning ment O ] | MB89F051 *
Not required | MB89P131 P aQr2: MB89121
Not required | MB89P133A EBOD"’F','_‘;?_QFZ' MB89123A
Not required MB89P135A Egj’\g—‘;}?_QFZ- MB89125A
’ MB89P131 ROM-48QF2- MB89131
Notrequired | \ypgop135 28DP-8L MB89135L
Not required MB89P131 ROM-48QF2- MB89P131
q MB89P135 28DP-8L MB89P135A
MB89PV130A
MBM27C256A-
. ROM-48QF2- QFP-48C ROM-32LC-
Not required MB89P133A 28DP-8L (0.8mm, Z(E'é\él\_/lsz square) 28DP-S
15 x 15mm) *¢ . MB89133A
. ROM-48SD-
Incompatible MB89P133A 28DP-8L.2
) ROM-48QF2-
Not required MB89P133A 28DP-8L
General-pur- MB89P133A
pose EPROM | ROM-48SD-
Incompatible MB89P133A Programmer *” | 28DP-8L2
(capable of
programming
. to ROM-48QF2-
Not required MB89P135A MBM27C256A) | 28DP-8L MB89135A
Not required MB89P135A ggj"g'i?_QFz' MB89P135A
ROM-64SD- | MBB9PVId0 | MEM2ZTC256A- od
28DP-8L4 sHDIP-6aC | 202 Not require
(DIP-28) MB89143A
MB89144A
MB89145
MB89P147 MB89146
MB89147
MB89PV140 MBM27C256A- MB89P147
Not required ROM-64QF- QFP-64C 20TV ROM-32LC-
28DP-8L4 (2.0mm, (LCC-32 rectangu- | 28DP-YG
16 x 22mm) *¢ | lar)
MBM27C256A-
MB89P147 ROM0ASD | MBESPVLI0 1 20cz Not required | MB89W147
(DIP-28)
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Support Hardware for F

2MC-8L Family

Development
Tools

Target Microcontroller

Fujitsu ICE

Yokogawa Digital Computer

(MB2140 Series) ICE * Evaluation Device
- - (Lead pitch,
Package Equipment Equipment body size)
Series name | Product name (Lead pitch, Probe common to Pod common to
body size) series series
LQFP-80P
MB89151 F(gTSrTSanPhZOE 12mm) Piggyback and eval-
MB89152 uation (separately
MB89153 LQFP-80P PF032 available)
MB89150 MB89154 (0.65mm, 14 x 14mm) | MB2144-202 (operates MB89PV150-101 to
MB89155 FPT-80P-M11 3to 5V) 105
MB89P155 QFP-80C (0.8mm,
A QFP-80P *6
101 to 105 (0.8mm. 14 x 20mm) 16 x 22mm)
FPT-80P-M06
LQFP-80P
MB89151A ég?nggnphzoz AT Piggyback and eval-
MB89152A uation (separately
MB89153A LQFP-80P PF032 available)
MB89150A MB89154A (0.65mm, 14 x 14mm) | MB2144-202 (operates MB89PV150-101 to
MB89155A FPT-80P-M11 3to5V) 105
MB89P155 QFP-80C (0.8mm,
’ QFP-80P *6
201 to 205 (0.8mm, 14 x 20mm) 16 x 22mm)
FPT-80P-M06
LQFP-80P
(0.5mm, 12 x 12mm)
EEEiE FPT-80P-MO05 .
MB89163 LQFP-80P Plggyback and eval-
MB89165 (0.65mm, 14 x 14mm) uation (separately
MB89P165 FPT-80P-M11 o PF032 available)
MB89160 -101 to 105 MB2144-202 | *Main unit : (operates MB89PV160-101 to
QFP-80P MB2141B 3t05V) 105
(0.8mm, 14 x 20mm) QFP-80C (0.8mm,
FPT-80P-M06 e Pod: « advice 16 x 22mm) *6
MB2144-508 . .
QFP-80C (operates at 3 (main unit) :
MB89W165 (0.8mm, 14 x 20mm) o 5"\/) AD200
FPT-80C-A02
LQFP-80P « Emulator ) D(L(‘,mt’igﬁ)ta_rget
(0.5mm, 12 x 12mm) debugger soft- p ’ .
FPT-80P-MO5 ware - /DUT Piggyback and eval-
MB89161A SOFTLJNE uation (separately
MB89163A LQFP-80P PF032 available)
MB89160A MB89165A (0.65mm, 14 x 14mm) | MB2144-202 « RS-232C cable (operates MB89PV160-101 to
MB89P165 FPT-80P-M11 3to 5V) 105
-201 to 205 FP-80C (0.8mm,
QIR (136 x 22mn(1) %6
(0.8mm, 14 x 20mm)
FPT-80P-M06
MB89173 Piggyback and eval-
MB89173L : uation (separately
MB89P173 Ol PF034 available)
MB89170 (0.8mm, 12 x 12mm) | MB2144-203 (operates
MB89174A EPT-48P-M16 310 5V) MB89PV170A
MB89174L 0 QFP-48C (0.8mm,
MB89P175A 15 x 15mm) *¢
MB89181 LQFP-64P Piggyback and eval-
MB89182 (0.65mm, 12 x 12mm) PFO32 uation (separately
mBgoigo | MBBILE3 FPT 64P-1109 MB2144-202 (operates available)
MB89184 QFP-64P o v MB89PV180
MB89185 (1.0mm, 14 x 20mm) QFP-64C (1.0mm,
MB89P185 FPT-64P-M06 16 x 22mm) *6
SOP-28P
(17.75 x 8.6 mm) Piggyback and eval-
MB89191 FPT-28P-M17 PFO34 uation (separately
MB89193 SH-DIP-28P R available)
MB89190 MB89195 kA Ao MB2144-203 (gperates MB89PV190
to 5V)
MB89P195 QFP-48C (0.8mm,
DIP-28P 15 x 15mm) *¢
DIP-28P-M05
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Support Hardware for F 2MC-8L Family

Development Tools

Equipment for Program to OTP/EPROM

Equipment for EPROM on Piggyback and evaluation

Device

Target
Microcontroller i i
IC Package 3 IC Package Piggyback IC Package | Microcontroller
ag Subject to Conversion and ;
Conversion P . Mounted EPROM Conversion
Adapter * 3 rogram EPROM Adapter * 3 Evaluation Ehrire Adanter * 3
(Converting foot Programmer | (for Program Device on Flggyback- apter
patterns of 3 evaluation Device | (for Program to
evaluation device) | Product name to ng/) gegd p_lth;, EPROM) Product name
EPROM oay size
T e
owh 28DP-8L MB89151
7 MBBIPVISO |\ 1o coean MB89152
80QF-80QF2-8L-UP ~ ) -101 to 105 . : MB89153
FeTEERL” | veess towener | |0y L rowame | eed
DWN oLt - (0.8mm, |( -3¢ rectangu- - MB89155
16 x 22mm) * |2 MB89P155
Not required sg:)'\g_%?_g': -101t0 105
ROM-80SQF-
B0QF B00F 28 UP zeppeet MB89PV150 mgggig;ﬁ
80QF-80QF2-8L- -101 to 105 MBM27C256A- MB89153A
DWN MB89P155 ROM-80QF2- | oep i 20TV ROM-32LC- Ve
-201 to 205 28DP-8L2 {0.8mm (LCC-32 rectangu- | 28DP-YG MB89155A
16 x 22mm) * | a0 MB89P155
Not required Z;.DN;—_%?_%F -201 to 205
ROM-80SQF-
80QF-80QF2-8L- 28DP-8L
80QF S%ZFZ 8L Mosoel
- -8L- MB89163
DWN MB89P165 ROM-80QF2- MB89PV160 MB89165
-101 to 105 28DP-8L2 ) MBM27C256A-
General-pur- 101 to 105 MB89P165
QFP-80C 20TV ROM-32LC-
gose EPRO'VL ROM-800F {0.8mm (LCC-32 rectangu- | 28DP-YG -101t0 105
. rogrammer - - . 1 lar
Not required (capable of 28DP-8L3 16 x 22mm) *® )
programming
to
. ROM-80QF-
Not required MB89W165 MBM27C256A) 28DP-8L3 MB89W165
8(8)(§F-80QF2-8L-UP ROM-80SQF-
QF-80QF2-8L- 28DP-8L
DWN
~ 80QF-80QF2-8L- | _l\ig?EzOP\l/égO MBM27C256A- mgggigéﬁ
upP MB89P165 ROM-80QF2- 20TV ROM-32LC-
80QF-80QF2-8L- | -201 to 205 28DP-8L2 ?OF grggc (LCC-32 rectangu- | 28DP-YG mgggﬁ%’;
DWN 16 x 22mm) * | ') -201 to 205
. ROM-80QF-
Not required 28DP-8L3
MB89173
MB89PV170A MB89173L
Not required | MB89P173 ROM-48QF- | QFP-48C ;"OE_‘F'(W C256A- ROM-32LC- MB89P173
q MB89P175A 28DP-8L (0.8mm, (LCC.32 square) | 28DPS MB89174A
15 x 15mm) *6 q MB89174L
MB89P175A
. ROM-64QF2- MB89181
Incompatible 28DP-8L2 MB89PV180 | MBM27C256A- MB89182
QFP-64C 20TV ROM-32LC- MB89183
MBB9P185 Y (1.0mm, (LCC-32 rectangu- | 28DP-YG MB89184
Not required - - |16 x 22mm) *¢ | lar) MB89185
a 28DP-8L3 MB89P185
ROM-28SOP-
48QF-28SOP-8L 28DP-8L
MB89PV190 MB89191
General-pur- MBM27C256A-
48QF-28SD-8L | MB89P195 pose EPROM UOJ'?OE;EZE“ %: g;ﬁc 20TVM 2R§D'\g'_‘°’82"c' mgggigg
Programmer *= | P 15 x 15mm) * | (LCC-32 square) MB89P195
ROM-28DP-
48QF-28DP-8L 80Pl
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Development
Tools

Target Microcontroller

Fujitsu ICE

Yokogawa Digital Computer

(MB2140 Series) ICE * Evaluation Device
Lead pitch,
ackage quipment quipment i
Pack Equi Equi (body sp|ze)
Series name | Product name (Lead pitch, Probe common to Pod common to
body size) series series
SOP-28P
(17.75 x 8.6 mm) .
A Lo (separately
st Rl PF034 availab(le)p Y
MB89193A/H SH-DIP-28P
MB89190A MB2144-203 (operates MB89PV190A
MB89195A DIP-28P-M03
MB89P195A 3to5V) QFP-48C
(0.8mm, 15 x
DIP-28P 15mm) *¢
DIP-28P-M05
SH-DIP-64P
MB89535A DIP-64P-M01
MB89537 Piggyback and eval-
MB89537A LQFP-64P PF031 uation (separately
MB89537AC (0.5mm, 10 x 10mm) | MB2144-201 (operates available)
MB89537C FPT-64P-M03 3to5V) MB89PV530
MB89530 (0.65mm, 12 x 12mm)
MBB9538 FPT-64P-M09
MB89538A —
mggggggge Piggyback and eval-
MBS9538H | QFP-64P PF032 ;\"’,‘gi‘l’gb(lf;)*parate'y
MB89538HC (1.0mm, 14 x 20mm) | MB2144-202 (operates
FPT-64P-M06 310 5V) MB8IPV530
MB89P538 QFP-64C (1.0mm,
+ Main unit : 16 x 22mm) *
MB2141B
-E(?Zp-lo?z - bod Piggyback and eval-
.4mm, 12 x 12mm ¢ Pod: . ; uation (separately
MB89557A | FPT-100P-M18 MB2144-508 PF034 ?ﬂ‘gﬁfunm . | available)
MB89550A MB89558A MB2144-203 (operates at 3 (operates AD200 ' MB89PV550A
MB89P558A LQFP-100P to 5V) 3to5V) LQFP-100C
(0.5mm, 14 x 14mm) « Dummy target | (0-5mm, 15 x
- N « Emulator my targ 6
FPT-100P-M05 dobugger soft (option) : 15mm)
ware - /DUT
MB89567 LQFP-80P ) Piggyback and eval-
MB89567A (0.5mm, 12 x 12mm) SOFTUNE uation (separately
MB89567AC FPT-80P-M05 . RS PF032 available)
MB89560 MB89567C MB2144-202 | RS-282Ccable | o tes MB89PV560
MB89567H QFP-80P 3to 5V) QFP-80
MB89567HC (0.8mm, 14 x 20mm) (0.8mm, 14 x
MB89P568 EPT-80P-MO06 20mm) *6
TQFP-100P Piggyback and eval-
(0.4mm, 12 x 12mm) Incompatible uation (separately
FPT-100P-M18 available)
MB8os70 | MBBISLT MB2144-203 MB89PV570
LQFP-100P MQFP-100C
(0.5mm, 14 x 14mm) Incompatible (0.5mm, 15 x
FPT-100P-M05 15mm)
Cable only .
OTP evaluation
MB89583B LQFP-64 M8214f-210A MB89P585B
MB89585B (0.5mm, 10 x 10mm) | |, oo e LQFP64
MB89P585B FPT-64P-M03 M32144-21);- Inplemented in
o1 probe header
MB89580B Incompatible
Cable only .
LQFP-64 MB2144-210A 3;§9e;/5aggaé|on
MB895898 (8 65mm, 12 x 12mm) * LQFP64
MB89P589B : ' Header only * .
FPT-64P-M09 MB2144-224- Inplemented in
o1 probe header
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Equipment for EPROM on Piggyback and evaluation

Development Tools Equipment for Program to OTP/EPROM Davite
- P Target
icrocontroller IC Package Piggyback Microcontroller
[GlRackang Subject to Conversion and IC Package
Conversion . Mounted EPROM Conversion
‘Adapter *2 Program EPROM Adapter * 3 Evaluation onIBicaUback: Adapter * 3
(Comitemng f?m PG o P Device evaluat?(?z Device | (for Pro%ram to
evaluation device) | Product name to OTP/ (lead pitch, EPROM) Product name
EPROM) body size)
ROM-28SOP-
48QF-28SOP-8L 28DP-8L
General-pur- MB89PV190A MBM27C256A- MB89191A/H
soQr2aS0aL | woaspiosa | pose RoM (TPl | QFP4C | Sousac: | Mesosan
Programmer * 15 15n’1m) « | (LCC-32 square) MBS89P195A
ROM-28DP-
48QF-28DP-8L 28DP-8L.
O ROM-64SD-
32DP-8LA2 MB89535A
MB89537
MBM27C512- MB89537A
64SD-64SQF-8L OTP product | MB89PV530 |/ o Not required | MB89537AC
General-pur- unprovided SH-DIP-64C (DIP-32) MB89537C
pose EPROM MB89537H
Programmer *7
ROM-64QF2- MB89537HC
64SD-64QF2-8L | MB89P538 (capable O_f 32DP-8LA MB89538
programming MB89538A
to
MB89538AC
MBM27C1001) MB89PV530 | MBM27C512- MB89538C
Not required ROM-64QF- QFP-64C 20TV ROM-32LC- MB89538H
ot require 32DP-8LA2 | (1.0mm, (LCC-32 rectan- | 28DP-YG Moaaosenc
16 x 22mm) *¢ | gular)
100SQF-100TQF- Ge”EfEaF';ch‘)r"w ROM-100TQF- MBM27C256A-
8L rlg’(:sgrammer w | 32DP-8LA MBBIPVSSOA - | 20TVM MB89557A
LQFP-100C (LCC-32 square) | ROM-32LC-
MBB9PSSEA | (capable of (0.5mm, (ROM 60 KB com- | 28DP-S e
Not required fo 9 9 | ROM-100SQF- |15 x 15mm) *¢ | patible. EPROM is
MBM27C1001) 32DP-8LA2 not available)
80QF-80QF2-8L-
Q Q General-pur- ~ _ MB89567
up EPROM ROM-80SQF MB89567A
80QF-80SQF-8L- g‘r’serammer ., | 32DP-8LA MB89PV560 | MBM27C512- MB89567AC
DWN MB89P568 ( able of QFP-80C 20TV ROM-32LC- MB89567C
capable 0 (0.8mm, (LCC-32 rectangu- | 28DP-YG
programming 14 x 20 v | lar MB89567H
) o ROM-80QF- mm) ) MB89567HC
Not required 30DP-8LA2
MBM27C1001) - MB89P568
ROM2-
100SQF-100TQF- 100TQF2- MBM27C256-
8L 32DP-8LA MB89PV570 | 20TVM
MB89P579A MQFP-100C (LCC-32 Square) | ROM-32LC- MB89577
ROM2 (0.5mm, (ROM 60 KB com- | 28DP-S MB89P579A
- X ible. EPROM i
Not required 100LQF-32DP- 15 > 15mm) Egilg\/eailable? °
8LA
*9 MB89583B
MB89P5858 g%"l'fé?_i"QF' a0 0 0 MB895858
MB89P585B
Not required
ROM2-64QF2- MB89589B
MB8OP589B 22DP.BLAS O O H MB89P5898
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2MC-8L Family

Development
Tools

Target Microcontroller

Fujitsu ICE

Yokogawa Digital Computer

(MB2140 Series) ICE * Evaluation Device
(Lead pitch,
Package Equipment Equipment body size)
Series name | Product name (Lead pitch, Probe common to Pod common to
body size) series series
Cable only OTP evaluation
MB89583BW LQFP-64 M8214f'210A MB89P585BW
MB89580BW | MB89585BW (0.5mm, 10 x 10mm) Header only * Incompatible LQFP64
MB89P585BW | FPT-64P-M03 M82144-22)é- Inplemented in
o1 probe header
Cable only OTP evaluation
MB89593D LQFP-64 MB2144-210A MB89P595D
MB89590D MB89595D (0.5mm, 10 x 10mm) + Incompatible LQFP64
MB89P595D FPT-64P-M03 Header only *> Inplemented in
*5 probe header
Piggyback and eval-
PF031 uation (separately
(operates available)
MB89601R LQFP-48P MB2144-201 3to5V) MB89PV620
MB89600/R | MB89603 (0.5mm, 7 x 7mm) or or SH-DIP-64C
MB89P601 FPT-48P-M05 MB2144-202 PF032 or
(operates MB89PV620
3to5V) QFP-64 (1.0mm, 16
x 22mm) *6
MBBIOIIR | sH-DIP-64P « Main unit :
MB89615/R
mBgope2s | DIP-64P-MO1 MB2141B .
Piggyback and eval-
LQFP-64P « Pod: PF031 ) uation (separately
mgggggg (0.5mm, 10 x 10mm) | MB2144-201 MB2144-508 | (operates |*adVice layaijable)
FPT-64P-M03 (operates at3 | 3tosv) | (mainunity: | ympggpyeog
e 10 5V) AD200 SH-DIP-64C
MB89610/R (0.65mm, 12 x 12mm) « Emulator « Dummy target
FPT-64P-M09 d (option) :
ebugger soft- IDUT -
MB89613/R ware : Piggyback and eval-
MB89615/R SOFTUNE uation (separately
MB89P625 QFP-64P PF032 available)
(1.0mm, 14 x 20mm) | MB2144-202 | *RS-232Ccable | (operates MB89PV620
FPT-64P-M06 3to5V) QFP-64C
(2.0mm, 16 x
22mm) *¢
SH-DIP-64P
DIP-64P-M01
Piggyback and eval-
L(S';';r?:w PF031 uation (separately
MB89623 10.>< lorﬁm) MB2144-201 (operates available)
MB89623R EPT-64P-MO3 31t05V) MB89PV620
MB89T623 SH-DIP-64C
MB89T623R
MB89620/R MB89625 LQFP-64P
MB89625R (0.65mm,
MB89T625 12 x 12mm)
MB89T625R FPT-64P-M09
Piggyback and eval-
QFP-64P PFEO32 uation (separately
(1.0mm, available)
14 x 20mm) MB2144-202 (o;iersa\t/es 3 MB89PV620
FPT-64P-M06 05V) QFP-64C (1.0mm,
16 x 22mm) *¢
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Development Tools

Equipment for Program to OTP/EPROM

Equipment for EPROM on Piggyback and evaluation

Device

Target
Microcontroller IC Pack Piggyback f
IC Package Subject to Con\?;s?g: |gga):1dac IC Package | Microcontroller
Conversion P . Mounted EPROM Conversion
Adapter * 3 rogram EPROM Adapter * 3 Evaluation e N
(Converting foot Programmer (for Program Device ggyback P
patterns of t0 OTP/ (lead pitch evaluation Device | (for Program to
evaluation device) | Product name EPROM) body gize)' EPROM) Product name
MB89583BW
Notrequired | MB89P585BW ?%“”P?éi‘/‘\m':' 0 0 0 MB89585BW
MB89P585BW
*9
MB89593D
Not required MB89P595D ggj“’l'fé?_ﬂ‘QF' a 0 0 MB89595D
MB89P595D
General-pur- MB89PV620 QAOBC'\;NC%SA'
pose EPROM SH-DIP-64C (DIP-28) Not required
Programmer *” ROM-48SQF- or or o? MB89601R
Not provided MB89P601 (capable of 28DP-8L MB89PV620 MBM27C256A- ROM-32LC- | MB89603
programming QFP-64C 20TV 28DP-Y MB89P601
to (1.0mm, OCC 22 8DP-YG
MBM27C256A) 16 x 22mm) * |2F) -32 rectangu-
MB89613/R
. MB89P625 ROM-64SD-
Not required MB89615/R
MB89W625 28DP-8L MB89P625
MBM27C256A-
MB89PV620 ) MB89613/R
64SD-64SQF-8L O O SH-DIP-64C 2(%%32_28) Not required MB89615/R
ROM-64QF2-
64SD-64QF2-8L | MB89P625 28DP-8L
MB89613/R
322?62\(/:620 MBM27C256A- MBB89615/R
Not required | MB89P625 General-pur- | ROM-64QF- | %) o 20TV ROM-32LC- MB89P625
q MB89P627 pose EPROM | 28DP-8L 16.>< 22r’;1m) + | (LCC-32rectangu- | 28DP-YG
Programmer *7 lar)
(capable of
programming
to
Not required MB89P625/7 MBM27C256A) ROM-64SD-
q MB89W625/7 28DP-8L
MBM27C256A-
64SD-64SQF-8L 0 O '\S"S_Sg”'z\_/gfg 20CZ Not required | MB89623
(DIP-28) MB89623R
MB89T623
MB89T623R
MB89625
64SD-64QF2-8L | MB89P625 ROM-64QF2- MBB9625R
28DP-8L MB89T625
MB89T625R
ggg?eivcezo MBM27C256A-
Not required MB89P625 ROM-64QF- {1.0mm 20TV ROM-32LC-
q MB89P627 28DP-8L : i (LCC-32 rectangu- | 28DP-YG

16 x 22mm) *¢

lar)
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Development
Tools

Target Microcontroller

Fujitsu ICE

Yokogawa Digital Computer

(MB2140 Series) ICE * Evaluation Device
Lead pitch,
Package Equipment Equipment (body spize)
Series name | Product name (Lead pitch, Probe common to Pod common to
body size) series series
SH-DIP-64P
DIP-64P-M01 Piggyback and eval-
PFO31 uation (separately
MB89P625 MB2144-201 (operates 3 available)
MB89626 LQFP-64P to 5V) MB89PV620
MB89626R (0.65mm, SH-DIP-64C
MB89T626R | 12 x 12mm)
MB89627 FPT-64P-M09
MB89627R —
MB89T627R Piggyback and eval-
QFP-64P uation (separately
PF032 )
fi‘f”;g‘rﬁm) MB2144-202 (operates 3 ;"gggg\%zo
MB89620/R FPT-64P-M06 0 5V) QFP-64C (1.0mm,
16 x 22mm) *¢
Piggyback and eval-
QFP-64P uation (separately
PF032 )
MB89P627 figrggqmm) MB2144-202 (operates 3 iﬁvggggl\%zo
MB89P629 | FPT-64P-M06 5V) QFP-64C (1.0mm,
MB89628R 16 x 22mm) *
MB89629R
SH-DIP-64P Piggyback and eval-
DIP-64P-M01 * Main unit : PFO31 uation (separately
MB2144-201 MB2141B (operates 3 available)
MBBOW62S | o\ bib 6ap to 5V) MB89PV620
MBBOW627 | b5 e/~ a06 « Pod : . SH-DIP-64C
MBBOW629 MB2144-508 sadvice
(operates at 3 (Anlse;gounlt) ’
SH-DIP-64P to 5V) Piggyback and eval-
MB89635 DIP-64P-MO1 PFO31 |, pummy target | Uation (separately
MB89635R MB2144-201 |+ Emulator (operates 3 | ] tio)r']) '98t | available)
MBS9T635 | LQFP-64P debugger soft- | to 5v) oot MB89PV630
MB89TE35R | (0.65mm, 12 x 12mm) ware : SH-DIP-64C
MB89636 FPT-64P-M09 SOFTUNE
MB89636R Pigavback and |
MB89T636R » RS-232C cable '%_gy ack an telva_
MB89637 QFP-64P PF032 :\é/‘E:ﬁgb(é‘)%para ely
MB89637R (1.0mm, 14 x 20mm) | MB2144-202 (operates 3 MB89PV630
MB89T637R FPT-64P-M06 to 5V) QFP-64C (1.0mm,
16 x 22mm) *¢
Piggyback and eval-
ey PF031 uation (separately
MB89630/R ST'P%':’P%& MB2144-201 (operates 3 available)
to 5V) MB89PV630
SH-DIP-64C
MB89P637 —
Piggyback and eval-
QFP-64P PF032 :\"’/‘gﬁgb(;'fpa’ate'y
(1.0mm, 14 x 20mm) | MB2144-202 (operates 3 MB89PV630
FPT-64P-M06 to 5V)
QFP-64C (1.0mm,
16 x 22mm) *¢
Piggyback and eval-
SiEy PF031 uation (separately
MB89W637 g}I*PDGTCGX(C)ZG MB2144-201 (operates 3 available)
to 5V) MB89PV630
SH-DIP-64C
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Development Tools

Equipment for Program to OTP/EPROM

Equipment for EPROM on Piggyback and evaluation

Device

Target
Microcontroller i f
IC Package Subject t IC Package Piggyback IC Package | Microcontroller
Carerson ubject to Conversion and -
o Program EPROM Adapter * 3 Evaluati Mounted EPROM Conversion
Adapter *3 2l VLU on Piggyback- Adapter * 3
(Converting foot Programmer (for Program Device ggyback P
patterns of OTP/ lerate) afiteli evaluation Device | (for Program to
evaluation device) Product name L9 ( piteh, EPROM) Product name
EPROM) body size)
. ROM-64SD-
Not required 28DP-8L
MBM27C256A-
MB89PV620 .
SH-DIP-64C 20D$§ - Not required MB89P625
OM-64QE? (DIP-28) MB89626
ROM-64QF2- MB89626R
64SD-64QF2-8L
Q MB89P625 28DP-8L MB89T626R
MB89627
MB89627R
MB89T627R
MB89PV620 MBM27C256A-
. ROM-64QF- QFP-64C 20TV ROM-32LC-
Not required 28DP-8L (1.0mm, (LCC-32 rectangu- | 28DP-YG
16 x 22mm) *¢ | lar)
MB89PV620 MBM27C256A-
ROM-64QF- QFP-64C 20TV ROM-32LC-
28DP-8L (1.0mm, (LCC-32 rectangu- | 28DP-YG MB89P627
MB89P627 16 x 22mm) *¢ | lar) MB89P629
MB89P629 MB89628R
Not required MB89629R
ROM-64SD-
28DP-8L -
mBsopve20 | MBM27C256A .
20Cz Not required ——
MB89W625 ROM-6asD. | o DIP-84C (DIP-28) MB89W625
MB89W627 28DP-8L MB89W627
MB89W629 General-pur- ) MB89W629
pose EPROM
Not required | MB89P837 Programmer " | RoM-64SD-
a MBBIW637 (capable of | 2gpp-gL MBM27C256A- MB89635
programming ypaoEvesY  |20cz Not required | MB89635R
MBM27C256A (DIP-28) MB89T635
64SD-64QF2-8L 0 ) 0 e
MB89636
MB89636R
MB89PV630 MBM27C256A- mggggg?GR
. ROM-64QF- QFP-64C 20TV ROM-32LC-
Not required | MB89P637 28DP-8L (1.0mm, (LCC-32 rectangu- | 28DP-YG mggg%;%
16 x 22mm) *¢ | lar)
MBM27C256A-
. ROM-64SD- MB89PV630 .
Not required 28DP-8L SH-DIP-64C 20Cz Not required
(DIP-28)
MB89P637 MB89P637
MB89PV630 MBM27C256A-
Not required ROM-64QF- QFP-64C 20TV ROM-32LC-
q 28DP-8L (1.0mm, (LCC-32 rectangu- | 28DP-YG
16 x 22mm) *¢ | lar)
MBM27C256A-
Not required | MB8OW637 ROM-64SD- | MBBIPVE30 | 5507 Not required | MBB9W637
28DP-8L SD-DIP-64C (DIP-28)
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Development
Tools

Target Microcontroller

Fujitsu ICE

Yokogawa Digital Computer

(MB2140 Series) ICE * Evaluation Device
= = (Lead pitch,
) Package Equipment Equipment body size)
Series name | Product name (Lead pitch, Probe common to Pod common to
body size) series series
QFP-80P ;
MB89643 (0.8mm, 14 x 20mm) Plg_gyback and elval-
MB89645 FPT-80P-M06 PF032 “at'.cl’”b(lseparate Y
MB89640 MB89646 MB2144-202 (operates 3 available)
MB89PV640
MB89647 LQFP-80P to 5V)
QFP-80C (0.8mm,
MB89P647 (0.65mm, 14 x 14mm) *6
16 x 22mm)
FPT-80P-M11
MB89653A QFP-100P )
MB89653AR (0.65mm, 14 x 20mm) Piggyback and eval-
MB89655A FPT-100P-M06 uation (separately
MB89650A/ MB89655AR PF034 available)
MB89650AR MB89656A MB2144-203 (operates 3 MB89PV650A
MB89656AR to 5V) SQFP-100C
MB89657A LQFP-100P (0.5mm, 15 x
MB89657AR | (0-5mm, 14 x 14mm) 15mm) *
MBS89P657A FPT-100P-M05
MB89663/R
MBB9B6S/R | orbDIP-04P Cable only OTP evaluation
MB89P665 DIP-64P-M01 MBZl4f-21OA MBSOP665
SH-DIP-64C MB2144-216-
robe header
MB89W665 DIP-64C-A06 01 p!
MB89660/R * Main unit :
MB89663/R | QFP-64P Cable only MB2141B
MB89665/R (1.0mm, 14 x 20mm) | MB2144-210A ) OTP evaluation
MB8IP665 FPT-64P-M0O6 + + Pod: « advice MB8OP665
Header only MB2144-508 Incompatible |  (main unit) : QFP-64P
QFP-64C MB2144-215- t(og\e}rates at3 AD200 Inplemented in
MB89W665 (1.0mm, 14 x 20mm) 01* 0 5V) probe header
-64C- for QFP-64P .
FPT-64C-A02 (for QFP-64P) | | iator D(l:)mtrir;)r/1 )ta_rget
debugger soft- /DBT ’
MB89673 QFP-80P ware -
MB89673R (0.8mm, 14 x 20mm) SOFTUNE Piggyback and eval-
MB89673AR | FPT-80P-M06 uation (separately
MB89670/ | MB89675R VB2L4a00s || o 232C cable ( Pro% available)
MB89670A | MB89675AR O‘ig gv‘v;s MB89PV670A
MB89677A LQFP-80P QFP-80C (0.8mm,
MB89677AR (0.65mm, 14 x 14mm) 16 x 22mm) *¢
MB89P677A | FPT-80P-M11
LQFP-100P
(0.5mm, 14 x 14mm)
MB89689 FPT-100P-M05 Piggyback and eval-
MB89P uation (separately
89P689 QFP-100P PF032 available)
MB89680 (0.65mm, 14 x 20mm) | MB2144-202 (operates 3 MB89PV680
FPT-100P-M06 to 5V) QFP-100C
(0.65mm, 16 x
QFP-100C 22mm) *
MB89W689 (0.65mm, 14 x 20mm)
FPT-100C-A02
QFP-100P Piggyback and eval-
(0.65mm, 14 x 20mm) uation (separately
MB89803 FPT-100P-M06 PF034 available)
MB89800 MB89805 MB2144-203 (operates 3 MB89PV800
MB89P808 LQFP-100P to 5V) MQFP-100C
(0.5mm, 14 x 14mm) (0.5mm, 15 x
FPT-100P-M05 15mm)
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Development Tools

Equipment for Program to OTP/EPROM

Equipment for EPROM on Piggyback and evaluation

Device

Target
Microcontroller IC Package Piggyback Microcontroller
E%E\?;fl;?gff Subject to COEIEET i Mounted EPROM ICCOE\?:rI;?c?ﬁ
Adapter * 2 Program EPROM Adapter * 3 Evaluation on Piuavback. Adapter * 3
(Converting foot Programmer (for Program Device ggyback P
patterns of t0 OTP/ lerate) afiteli evaluation Device | (for Program to
evaluation device) | Product name E‘;,ROM) E)?)gy gi'z‘;)' EPROM) Product name
Not required ROM-80QF- MB89643
28DP-8L2 MB89PV640 MBM27C256A- ERRRE
MB89P647 QFP-80C 20TV ROM-32LC- MB89646
80QF-80QF2-8L- (0.8mm, (LCC-32 rectangu- | 28DP-YG MB89647
uP ROM-80QF2- 16 x 22mm) *¢ | lar) MB89P647
80QF-80QF2-8L- 28DP-8L
DWN
100SQF-100QF- ROM-100QF-
8L 28DP-8L2 MB89653A/AR
I\S/IS'E:}gPl\g)GOS(?A MBM27C256A- ROM-32LC- MB89655A/AR
MB89P657A (0.5mm 20TVM 28DP-S MB89656A/AR
’ ' (LCC-32 square) MB89657A/AR
15 x 15mm) *¢
) ROM-100SQF- MB89P657A
Not required 28DP-8L
General-pur- N . MB89663/R
MBB89P665 pose EPROM ;{SODN'L_%?_SD MB89665/R
Programmer MB89P665
Not required (capable of
programming
MB89W665 to 55""'%45'3' MB89W665
MBM27C256A) | 28DP-8L
O O O
MB89663/R
MB89P665 ROM-64QF- MB89665/R
28DP-8L MB89P665
Not required
MBBOW6E65 P GAQF MBB9W665
MB89673
) ROM-80QF-
Not required 28DP-8L2 MB89673R
MB89PV670A | MBM27C512- MB89673AR
QFP-80C 20TV ROM-32LC- MB89675R
MB8IPE77A (0.8mm, (LCC-32 rectangu- | 28DP-YG MB89675AR
80QF-80QF2-8L- 14 x 20mm) *¢ | lar) MB89677A
uP ROM-80QF2- MB89677AR
80QF-80QF2-8L- 28DP-8L MB89PE77A
DWN
Incompatible ;TZCI)DMP__%?_(/)_\SQF'
MB89689
MB89PV680 MBM27C512- MB89P689
MB89P689 ROM-100QF- | QFP-100C 20TV ROM-32LC-
MB89W689 32DP-8LA (0.65mm, (LCC-32 rectangu- | 28DP-YG
) General-pur- 16 x 22mm) *& | lar)
Not required pose EPROM
Programmer *7 R .
(capable of ggj'\g_%?iQF MB89W689
programming
to
MBM27C1001)
100SQF-100TQF- ROM-100QF- MB89PV800
8L 32DP-BLAZ MBM27C512- ROM-32LC- MB89803
MB89P808 20TV 28DP-S MB89805
MQFP-100C (LCC-32 Square) MB89P808
) ROM-100SQF-
Not required 32DP-8LA3 (0.5mm,
15 x 15mm)
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Development
Tools

Target Microcontroller

Fujitsu ICE

Yokogawa Digital Computer

(MB2140 Series) ICE * Evaluation Device
Lead pitch,
Package Equipment Equipment (body spize)
Series name | Product name (Lead pitch, Probe common to Pod common to
body size) series series
Cable only OTP evaluation
QFP-64P MB2144-210A MB89P817
MB89816A + . QFP-64P (1.00mm,
MBB9B10A | \13gopg17A F‘é?fg;“é_ﬁog 20mm) | eader only Incompatible 14 x 20mm)
MB2144-214- Inplemented in
01A probe header
Piggyback and eval-
MB89821 LQFP-80P PF032 uati_on (separately
MBsos20 | MBB9823 (0.65mm, 14 x 14mm) | MB2144-202 (operates 3 available)
MB89825 FPT-80P-M11 10 5v) MB89PV820
MB89P825 QFP-80C (0.8mm,
16 x 22mm) *¢
MB89855/R Cabl |
MB89T855 SH-DIP-64P able only i
MB89857 DIP-64P-M01 MB2144-210A 3;2;;2;?““
MB89850 | MBBIP857 * PF026 SH-DIP-64C
Header only nol di
MB2144-212- it
SH-DIP-64C probe header
01A
MBBOWBS? | pip-g4c-A06
Cable only )
OTP evaluation
QFP-48P M8214f_210A « Main unit : MB89P857
MB89863 MB89863 (0.8mm, 10 x 10mm) Header onl MB2141B PF026 SH-DIP-64C
FPT-48P-M04 M82144-21§/- Inplemented in
01A « Pod: dvi probe header
MB2144-508 * ?m\ellli%euni "
(operates at 3 AD200 ’
MB89865 QFP-80P Cable only to 5V) OTP evaluati
MB89867 (0.8mm, 14 x 20mm) | MB2144-210A evaluation
MB89P867 FPT-80P-M06 + « Emulator : Dumtmy target ME§9§)8F§7
MB89860 Header only debugger soft- | Incompatible /(SB.I'.O”) : %4 x 20mm)
QFP-80C MB2144-211- ware : Inolemented in
MBBIW867 (0.8mm, 14 x 20mm) 01A SOFTUNE prgbe header
FPT-80C-A02 (for QFP-80 *)
* RS-232C cable . @@
QFP-80P Piggyback and eval-
(0.8mm, 14 x 20mm) u(zggr;rately avail
MB89870 MBSSSS FrTEoRe MB2144-202 opgrcz):ezs 3 able)
MB89P875 ©p MB89PV870
LQFP-80P to 5V) QFP-80C
(0.5mm, 12 x 12mm) (0.8mm, 16 x
FPT-80P-MO05 22mm) *o
Piggyback and eval-
uation
MB89898 QFP-100 PF032 ésfer;arate'y avail-
MB89890 MB89899 (0.65mm, 14 x 20mm) | MB2144-202 (operates 3 MB89PVE90
MB89P899 FPT-100P-M06 to 5V) QFP-100C
(0.65mm, 16 x
22mm) *¢
SH-DIP-48P .
(13.8 x 43.69mm) Plg_gyback and eval-
MB89913 DIP-48P-M01 PFO31 uation ol '
MB89910 | MB89915 MB2144-201 (operates 3 ;Ef’e“)’ara ely avai-
MB89P915 | QFP-48P * to 5V) MB89PV910
(0.8mm, 12 x 12mm) SH-DIP-64C
FPT-48P-M15
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Development Tools

Equipment for Program to OTP/EPROM

Equipment for EPROM on Piggyback and evaluation

Device

Target
Microcontroller IC Pack i i
IC Package Subiect o C Package Piggyback IC Package | Microcontroller
: J Conversion and -
Conversion B w3 . Mounted EPROM Conversion
Adapter * 2 g EPROM Adapter Evaluation o Blerviree Adapter * 3
(Converting foot Programmer (for Program Device ggyback P
patterns of OTP/ lerate) afiteli evaluation Device | (for Program to
evaluation device) Product name to ( pitch, EPROM) Product name
EPROM) body size)
. ROM-64QF- MB89816A
Not required MB89P817A 28DP-8L O O O MB8OP817A
General-pur-
pose EPROM
Programmer MB89PV820 MBM27C256A- MB89821
) (capable of ROM-80QF2- | QFP-80C 20TV ROM-32LC- MB89823
Incompatible | MB89P825 programming | 28DP-8L3 (0.8mm, (LCC-32 rectangu- | 28DP-YG MB89825
to 16 x 22mm) * | lar) MB89P825
MBM27C256A)
MB89855/R
MB89T855
' MB89P857 ROM-64SD- MB89857
Not required 28DP-8L ui g 0 MB89P857
MB89P857
MB89W857 MB89W857
ROM-64SD-
64SD-48QF-8L | MB89W857 28DP-8L O O O MB89863
MB89865
MB89P867 MB89867
MB89P867
. General-pur- ROM-80QF-
Not required pose EPROM | 28DP-8L2 O O ]
Programmer
MB89W867 (capable of MB89W867
programming
to
Not required MBM27C256A) ROM-80QF-
28DP-8L3 MB89PV870 MBM27C256A-
QFP-80C 20TV ROM-32LC- MB89875
MB89P875 (0.8mm, (LCC-32 rectangu- | 28DP-YG MB89P875
i ROM-80SQF- |16 x 22mm) *¢ | lar)
Incompatible 28DP-8L
General-purpose
EPROM Pro- MB89PV890 MBM27C512- MB89898
. grammer (capa- | ROM-100QF- QFP-100C 20TV ROM-32LC-
Not required | MB89P899 ble of 32DP-8LA (0.65mm, (LCC-32 rectangu- | 28DP-YG mgggﬁggg
programming to 16 x 22mm) * | lar)
MBM27C1001)
64SD-48SD-8L.2 RN 285D
MB89913
MB89PV910 MBM27C256A- .
*8
MB89P915 SH-DIP-64C | 20CZ (DIP-28) Not required mgggglgsl :
Incompatible ROM-48QF-
P 28DP-8L2
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Development

Tools

Target Microcontroller

Fujitsu ICE

Yokogawa Digital Computer

(MB2140 Series) ICE * Evaluation Device
Lead pitch,
Package Equipment Equipment (body spize)
Series name | Product name (Lead pitch, Probe common to Pod common to
body size) series series
Piggyback and eval-
uation
Moaoaas QFP-80P PPFO032 Apeparately aval
MB89920 MB89928 (0.8mm, 14 x 20mm) | MB2144-202 (operates 3 MBS9PV920
MB89P928 FPT-80P-M06 to 5V) QFP-80C
(0.8mm, 16 x
22mm) *¢
Piggyback and eval-
uation
MB829358 S(c? gSPr;’lsng 5.6 x PFO34 aflifei;aratew avalk
MB89930A/B MB89P935R 9.7.mm) T MB2144-203 (operates 3 MBE9PVI30A
FPT-30P-M02 o 5v) QFP-48C
(0.8mm, 15 x
15mm) *¢
Piggyback and eval-
uation
MB89943 (%(I):gr:liP PEO34 ;Ele;r;arately avail-
MB89940 MB89945 12‘>< l2n”1m) MB2144-203 (operates 3 MB89PV940
MBBOP94S | EpT.48P-M16 to5V) QFP-48C
(0.8mm, 15 x
15mm) *¢
: M@g’ﬁﬂé Piggyback and eval-
uation
MB89951 LQFP-64 (separately avail-
. Pod : PF032 )
MB89953 0.65mm, . able
MB89950 MBSOPOLS 1(2 S agn MB2144-202 MB2144-508 | (operates3 ?nfi\gi%eumt) _ MBS)QPVQSO
MB89965 FPT-64P-M09 t(osp\‘-;fates at3 | to5Y) AD200 QFP-64C
0 5V) (1.0mm, 16 x
« Emulator « Dummy target | 22mm)
(option) :
LQFP-48P debugger soft- /DUT
(0.5mm ware :
7 % 7mm') SOFTUNE
FPT-48P-M05 * RS-232C cable
FP-48P
MB89965 Q(O 8mm Piggyback and eval-
MB89965C 12.>< 12n'1m) uation
MB89P965A (separately avail-
FPT-48P-M16 PF034 bl
MB89960 MB2144-203 (operates fAB%)QPvgso
Q('):g"‘sp 3to5v) QFP-48C
(0:8mm; (0.8mm, 15 x
10 x 10mm) 15mm) *6
FPT-48P-M13
LQFP-64P
(0.65mm,
MB89F969A 12 x 12mm)
FPT-64P-M09
LQFP-64P i
(0.65mm, E;gg%ﬁback and eval-
12 x 12mm) .
\B89983 FPT-64P-M09 PEO32 a(ﬁ;ae[))arately avail-
MB89980 MB89P985 MB2144-202 (o;igrg\t/e)s 3 MBS9PV980
LQFP-64P MQF-64C
(0.5mm, (1.0mm, 16 x
10 x 10mm) 22mm)
FPT-64P-M03
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Development Tools

Equipment for Program to OTP/EPROM

Equipment for EPROM on Piggyback and evaluation

Device

Target
Microcontroller IC Package Piggyback Microcontroller
E%Ej‘;é?gf Subject to Conversion and d 5 ICC fRacanc
Adapter * 3 Program EPROM Adapter * 3 Evaluation Mount_e EPROIY onversion
L : on Piggyback- Adapter * 3
(Converting foot Programmer (for Program Device : -
patterns of t0 OTP/ lerate) afiteli evaluation Device | (for Program to
evaluation device) | Product name E‘;,ROM) E)?)gy gi'z‘;)' EPROM) Product name
General-purpose
EPROM Pro- MB89PV920 MBM27C512- MB89923
Not required MB89P928 grammer (capa- | ROM-80QF- QFP-80C 20TV ROM-32LC- MB89925
q QFP-80P (0.8) | ble of 32DP-8LA (0.8mm, (LCC-32 rectangu- | 28DP-YG MB89928
programming to 16 x 22mm) *¢ | lar) MB89P928
MBM27C1001)
Serial writer :
Yokogawa Digi- | ROM3- MB89PV930A | MBM27C256A- ROM-32LC- MB89935B
48QF-30S0OP-8L | MBB9IP9I35B tal Computer FPT30M02-8L | QFP-48C 20TVM 28DP-S MB89P935B
Corporation
General-pur- i : MB89PV940 | MBM27C256A- ) ) MB89943
Not required | MB89P945 pose EPROM ?%"F',_AgigF (0.8mm, 20TVM ESD'\Q, _Q'SZLC MB89945
Programmer *7 15 x 15mm) *¢ | (LCC-32 square) MB89P945
(capable of
programming
to
MBM27C256A)
MBM27C256A- MB89951
MB89PV950
. ROM-64QF2- 20TV ROM-32LC- MB89953
Incompatible | MB89P9S5 28DP-8L3 félgr;;:ﬁm) | (Lcc-32 rectangu- | 28DP-YG MB89PI55
lar) MB89965
48QF-48SQF-8L-
UP
+
48QF-48SQF-8L-
DWN
MB89965
Not required * | MB89PIE5A *9 ROoM2 45LQF- MB89965C
MBBIPVIEO | \iem27cos6A- MBBIPSESA
QFP-48C 20TVM ROM-32LC-
(0.8mm, (LCC-32 square) 28DP-S
15 x 15mm) *6 q
Not required *¢
Incompatible | MB89FI69A *10 g;éggﬁ:QFz- MBBIFI69A
Incompatible Gene?pl;sg;\n ;%\ggiglzz'
P rammer MB89PVI80 | MBM27C256A-
MB89P985 (ca gable of MQF-64C 20TV ROM-32LC- MB89983
p ; (1.0mm, (LCC-32 rectangu- | 28DP-YG MB89P985
programming
to ROM-64SQF 16 x 22mm) lar)
Incompatible MBM27C256A) | 28DP-8L3
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Development
Tools

Target Microcontroller

Fujitsu ICE

Yokogawa Digital Computer

(MB2140 Series) ICE * Evaluation Device
Lead pitch,
Package Equipment Equipment (body s’;]ize)
Series name | Product name (Lead pitch, Probe common to Pod common to
body size) series series
* Main unit :
MB89995 SOP-28P MB2141B
MB89997 (18mm, 8.6mm)
MB89P195/A | FPT-28P-M02 * Pod: « advice Piggyback and eval-
M8214:1—50? 5 (main unit) : uation | |
operates a -
tg ’SJV) PFO34 AD200 a(zlee[;arate y avai
MB89990 MB2144-203 (operates 89 90
Emulator 3t05Y) " pummy target gEP 58\431
«Emu . . -
debugger soft- /(DOS_tI'_OH) ’ (0.8mm, 15 x
MB89995 SH-DIP-28P e NE 15mm)
MB89997 DIP-28P-M03
* RS-232C cable
*1 : Under development
*2 : Being planned
*3 : The IC package conversion adapter is provided by Sunhayato Corp. Contact details
Sales Info:
Advanced Interconnectics: URL: http://advintcorp.com
*4 : Contact details: Yokogawa Digital Computer Corporation TEL(81-42)333-6222 FAX(81-42)352-6107
*5 : For QFP-48 : TQ-PACKO048SA and TQ-SOCKET048SAG (each provided)

For QFP-64 : TQ-PACKO60RZ and TQ-SOCKET064RZG (each provided)
For LQFP-64 : TQ-PACK064SD and TQ-SOCKET064SD (each provided)
For QFP-64 (MB89P589B) : NQPACKO064SB and HQPACK064SB140 (each provided)
For QFP-80 : TQ-PACKO080SA and TQ-SOCKETO080RAZ (each provided)
It should be noted that there is a slight difference in footprint size between the Q pack and other mass-produced packages. therefore, caution is

required in designing the footprint of the print board.

Sales Info:

« USA:Daimaru New York Co. TEL(212)575-0820/0821

OESS Co. Head Office TEL(201)288-4422

OESS Co. Los Angeles Office TEL(714)220-1878
OESS Co. San Jose Office TEL(408)441-1855

« Europe Germany: OESS GmbH TEL(06106)75013

« Asia Hong Kong: Daimaru Kogyo, Ltd. Hong Kong Office TEL(852)8939457/8939108
Singapore: Daimaru Kogyo, Ltd. Singapore Office TEL(65)2251636
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Development Tools Equipment for Program to OTP/EPROM Il SR ACLY OB:\;%%yback and evaluation
= T Target
icrocontroller IC Package Piggyback Microcontroller
|Ghackags Subject to Conversion and [C P TRy
Conversion P . Mounted EPROM Conversion
Adapter * 2 rogram EPROM Adapter * 3 Evaluation o Blerviree Adapter * 3
(Converting foot Programmer (for Program Device ggyback P
patterns of t0 OTP/ (lead pitch evaluation Device | (for Program to
evaluation device) Product name JILeT, EPROM) Product name
EPROM) body size)
MB89995
48QF-28SOP-8L | MB89P195/A ggDIvFI,ZSiSOP MB89997
MB89P195/A
MB89PV190
(0.8mm, 15 x - 28DP-S
15mm) * (LCC-32 square)
MB89995
48QF-28SD-8L 0 0 MB89997

*6:

*7

*8:

*9 .

*10:

It should be noted that there is a slight difference in footprint size of mass-produced packages. therefore, caution is required in designing the foot-

print of the print board.

Recommended EPROM programmer for OTP/EPROM microcontroller

*UNISITE, 3900, 2900; Contact detailes: Data I/0O TEL(81-3)3779-2534

« MODELSs 1890A and 1891; Contact detailes: Minato Electronics Inc. TEL(81-45)591-5611

* R4945, R4949A; Contact detailes: Advantest URL: http://www.advantest.co.jp/index-e.html

Recommended EPROM programmer for MB89P195/P195A, MB89P915

« MODEL 1890A(Ver. 2.1 or higher)+OU910(Ver. 4.07 or higher); Contact detailes: Minato Electronics Inc. TEL(81-45)591-5611

« UNISITE(Ver. 5.0 or higher), 3900(Ver. 2.8 or higher), 2900(Ver. 3.8 or higher); Contact detailes: Data I/0O TEL(81-3)3779-2534

Recommended EPROM programmer for MB89P585B/BW, MB89P589B, MB89P595B/BW, MB89P965A

« MODEL 1890A(Ver. 2.5 or higher)+OU-910(Ver. 4.32r or higher) is requited 3 V board (ML 01-781) ;Contact detailes: Minato Electronics Inc.
TEL(81-45)591-5611

« AF9708(Ver. 1.40 or higher), AF9709(Ver. 1.40 or higher), AF9723(Ver. 1.50 or higher); Contact detailes: Ando Eletric Co., Ltd.
TEL(81-3)5733-1160

Recommended EPROM programmer for MB89F969A

*« MODEL 1890A+0U-910(Ver. 4.32r or higher); Contact detailes: Minato Electronics Inc. TEL(81-45)591-5611

« AF9708(Ver. 1.60 or higher), AF9709(Ver. 1.60 or higher); Contact detailes: Ando Eletric Co., Ltd. TEL(81-3)5733-1160
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Development Tools

. Fujitsu ICE
Target Microcontroller (MB2140A Series )
Package .
Series name P;Z(rj:gt (Lead pitch , Probe Equrtr:)e;\(terci:g;nmon
body size)
MBO0GLIA QFEP-100Q.8omm, 14 x 20mm) | \B2132-464 ** or MB2132-457 **
MB90610A
MB90613A gFP 100 F\sl).Smm, 14 x 14mm) | MB2132-496 *Sor
FPT-100P-M05 MB2132-457 + 100QF-100SQF-16F *3
MB90622A
FP-100 (0.5mm, 14 x 14mm) | MB2132-496 *5or
MB90620A | MB90623A , X
MBSOPE23A FST 100P- F\/IOS MB2132-457 + 100QF-100SQF-16F *3
oo | MBI0E32A S'? 19040.60mm, 14 x 20mm) | \B2132-464 * or MB2132-457 **
MB90P634A FP-100 (0. 5mm 14 x 14mm) | MB2132-496 *Sor ”
F T-100P- MB2132-457 + 100QF-100SQF-16F *| (/o o oot a1
SFP 100 (0.65mm, 14 x 20mm) | MB2132-464 *>or
MB90641A PT-100P-M06 MB2132-457 *4 * Pod : MB2145-507
MB90640A MBY0OP641A operable at 3 to
gFP 100 sl).Smm, 14 x 14mm) | MB2132-496 *Sor 5
FPT-100P- MB2132-457 + 100QF-100SQF-16F *3
 Evaluation device :
MB90652A FP-100 (0.65mm, 14 x 20mm . N
\IB90SS0A MESSE%% éA SPT 100'3( MOG ) | MB2132-464 *5 (seegarately avail
MB90654A | LOEF-100 (0.5mm, 14 x14mm) | 2132496 * « Emulator debugger
MB90F654A | FPT-100P- software : 9
MBO0G62A | ESFeo4 (0.65mm, 12 12mm) | \ig>137.433 + 64SD-64QF2-8L *3 SOFTUNE
MBO0660A | MBO0663A « RS-232C cable
MB90P663A [S)ll-IPDngS?\/IOl MB2132-433
MB90671 FP-80 (0.8mm, 14 x 20mm .
woosro | Loage2  [FPTE0r 1S | |wozazis
MB90T673 8FP -80 g%.Smm, 12 x12mm) | \B2132-444 *5
MBOOP673 | FPT-80P-
MB90676 FP-100 (0.65mm, 14 x 20mm
o VIBS0s 7 Slfeeree (e ) | MB2132-464 *s or MB2132-457 **
MB90T678 FP-100 (0. 5mm 14 x 14mm) | MB2132-496 *5or
MB9O0P678 F T-100P- MB2132-457 + 100QF-100SQF-16F **

Contact details for information on tool vender tools: Yokogawa Digital Computer Corporation;
TEL(81-423)33-6222; FAX(81-423)52-6107

*1:
*2:
*3:

*4 .

Email: inffo@advice.ydc.co.jp  Website: http : //www.ydc.co.jp/advice
Under development

Being planned

The IC package conversion adapter provided by Sunhayato is required for connecting the probe cable (separately available).
100QF-100SQF-16F : For QFP-100 (0.65mm, 14 x 20mm) to SQFP-100 (0.5mm, 14 x 14mm)

64SD-64QF2-8L : For SHDIP-64 to QFP-64

Sales Info: Advanced Interconnectics http://advintcorp.com

The Yamaichi Electronics IC socket is always required for connecting each probe cable (separately available).
IC149-080-012-S5 for QFP-80 (lead pitch : 0.8mm, body size : 14 x 20mm)

IC149-100-_14-S5 (_ ="“0” positioning post unavailable, _ = “1” positioning post available) for QFP-100 (lead pitch : 0.65mm,
body size : 14 x 20mm)

IC149-120K-13449-_ (_ ="0" positioning post unavailable, _ =
body size : 28 x 28mm)

Sales Info:

* USA: Yamaichi Electronics Inc. TEL(408)4520797

« Europe Denmark: WiImatok A.S. TEL(65)351446

“1” positioning post available) for QFP-120 (lead pitch : 0.8mm,

England: Radiatron Components Ltd. TEL(01)8911221
AB Connector Ltd. TEL(0604)712000
Finland: Dualtek Oy TEL(80)8019911
France: Manudax-France TEL(1)4342-2050
Germany: Macrotron AG TEL(089)4208148
Glyn GmbH TEL:(49)61278077
Connector Service GmbH TEL:(089)429277
Italy: Eurosab International s.r.| TEL(02)93169781
Spain: S.A Generalde Imporciones Electronicas TEL(1)416-92-61
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Development Tools

Equipment for program to OTP/EPROM

Microcontro

Target

Yokogawa Digital Computer ICE i ller subject Ie Eackage Microcontroller
Evaluation Program EPROM Conversion Adapter
c device Product programmer (for program to OTP/
onversion Equipment
Pod Adapter common to series name RO Product name
PF455 QF455 i
MB9O0OV610A O MB90611A
(PGA-256C) MB90613A
PF455 O a
MB90622A
MB90V620A
PF453 O MB90P623A ROM-100SQF-32DP-16L | MB90623A
(PGA-256C) MB9YOP623A
PF452 QF452 ROM-100QF-32DP-16L | MB90G32A
MB90V630A
(FEREGEE) | Moooresen N
PF452 O ROM-100SQF-32DP-16L
ROM-100QF-32DP-
PF456 F456
Q « advice MB9OV640A | MBIOP641A FMC16F MB90641A
PF456 O g‘main unit) : (PGA-256C) General-pur- ROM-100SQF-320P- | MBIOPG41A
D200 ose EPROM FMCI6F
rogrammer
PF457 | QF457 |+ Dummy target (capable of ROM-100QF-32DP-16L | MBSOS22A
(option) : /DUT '\(AI?(E;)R\-/ZESSSGOC':A) MB9OP653A | Frogramming MB9OP653A
PF457 O « Evaluation chip MBM27C1000) | ROM-100SQF-32DP-16L | MBI0654A
: MB90F654A
: attached
PF454 O ROM-64QF-32DP-16L
'\("ﬁg,?\\_/zfssesoé) MBYOP663A © MBI0GRIA
PF454 F454 ROM-64SD-32DP-16L | MBOOP663A
PF450A 0 BSOVET0 ROM-80QF-32DP-16L Mgggg%
(FER S5 | osorers e
PF450A | QF450 ROM-80SQF-32DP-16L | u5865,273
PF451 | QF451 ROM-100QF-32DP-16L MESgg;g
MBIOVE70 ' | MBIOP678 MB90678
(PGA-256C) MB90T678
PF451 O ROM-100SQF-32DP-16L | uS86n258
Sweden: Bexab Electronics TEL(08)7680560
Switzerland: Slcovend AG TEL(01)8303161
*Asia  Singapore: Yamco Electronics Pte Ltd. TEL(336)6522
Korea: Asia Yamaichi Electronics,Inc. TEL(02)482-7263
Taiwan: Sing Way Co. TEL(02)718-5971

Joung Lai Trading Co. Ltd. TEL(02)754-1022
For IC sockets, it should be noted that there is a slight difference in footprint size between these and other mass-produced pack-
ages. Therefore, caution is required in designing the footprint of the print board.

*5: TQPACK and NQPACK required for the connecting target of probe cable:
NQPACKO064SB and HQPACK064SB140 (each provided) for QFP-64 (lead pitch: 0.65mm; body size: 12 x 12 mm)
TQPACKO080SD and TQSOCKET080SDG (available separately) for LQFP-80 (lead pitch: 0.5 mm; body size: 12 x 12 mm)
NQPACK100RB and HQPACK100RB179 (each provided) for QFP-100 (lead pitch:0.65 mm; body size: 14 x 20 mm)
NQPACK100SD and HQPACK2100SD (each provided) for LQFP-100 (lead pitch: 0.5mm; body size: 14 x 14 mm)
NQPACK120SD220 and HQPACK120SD226 (each provided) for QFP-120 (lead pitch:0.5 mm; body size: 20 x 20 mm)
TQPACK120/144SD and TQSOCKET120/144SDP (each provided) for QFP-120 (lead pitch: 0.5 mm; body size: 20 x 20 mm)
NQPACK120SD and HQPACK120SD (each provided) for QFP-120 (lead pitch: 0.5mm; body size: 16 x 16 mm)

NQPACK120SE and HQSOCKET120SE (provided) for LQFP-120 (lead pitch: 0.4 mm; body size: 14 x 14 mm)

Caution: For the TQPACK and NQPACK, it should be noted that there is a slight difference in footprint size between these and
other mass-produced packages.
Therefore,caution is required in designing the footprint of the print board.

Sales

Info:

* USA: Daimaru New York Co. TEL(212)575-0820/0821

* Europe Germany:

* Asia

OESS Co. Head Office TEL(201)288-4422

OESS Co. Los Angeles Office TEL(714)220-1878
OESS Co. San Jose Office TEL(408)441-1855
OESS GmbH TEL(06106)75013
Hong Kong: Daimaru Kogyo,Ltd. Hong Kong Office TEL(852)8939457/8939108
Singapore: Daimaru Kogyo,Ltd. Singapore Office TEL(65)2251636
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Support Hardware for F 2MC-16LX Family

Development Tools

Target Microcontroller Fujitsu ICE Yokogawa Digital
(MB2140A Series) Computer ICE (advice)
Package Equipment common Equipment
Series name | Product name (Lead pitch, Probe q pto series Pod common to
body size) series
e Main unit : MB2141B
* Pod : MB2145-507
mggggz;s LQFP-48P (operable at 3 to 5V)
« Evaluation device : )
MB90385 MB90F387 (0.5mm, 7 x 7mm) MB2132-466 ™ (separately available) | 'mcompatile
MBOOF387s | P T-48P-M26 « Emulator debugger
software : SOFTUNE
* RS-232C cable )
- - Incompatible
* Main unit : MB2147-01
» Adaptor board :
LQFP-120P MB2147-20
« Evaluation device : !
MB90390 MB90F394 *! (0.5mm, 16 x 16mm) | MB2132-469 *5 (separately available) Incompatible
FPT-120P-M21 « Host I/F cable
(Rs-232cC, USB, LAN)
* SOFTUNE
MB90M407 QFP-100P MB2132-464 *5
MB90M405 MB90M408 (0.65mm, 14 x 20mm) | + MB2145-910 Incompatible
MB90OMF408 FPT-100P-M06 (adapter)
MB90423GA
MB90423GB
MB90423GC QFP-100P MB2132-464 *5
MB9OF423GA | (0.65mm, 14 x 20mm) | or PF503
MB90F423GB | FPT-100P-M06 MB2132-457 **
MB90F423GC
MB90427GB
MB90425G MB90427GC « advice
mgggi%ggé LQFP-lOOP MB2132-496 *° * Main unit : MB2141B (main unit) :
or MB2132-457 AD-250
MB90428GC (0.5mm, 14 x 14mm) PF503-HS1
MB90F428GA | FpT-100P-MO5 + 100QF- * Pod : MB2145-507 or
MB90F428GB 100SQF-16F (operable at 3 to 5V) AD200B-
MB90F428GC S86/89
 Evaluation device :
5 - *5 (separately available) * Dummy tar-
MB90443G *! QFP-100P MB2132-464 ! get (option)
MB90440G MBYOF443G (0.65mm, 14 x 20mm) | or Incompatible ;
EPT-100P-M06 MB2132-457 *4 | * Emulator debugger - /DUT
software : SOFTUNE
« Evaluation
SH.DIP-64P + RS-232C cable chip
ST MB2132-434 PF509-HS1 : attached
* Emulator
QFP-64 MB2132-434 PF509-HS1 | debugger
MB90462 + software :
MB90460 1.0mm, 14 x 20mm + 64SD-64QF-
MB90F462 F(PT-64F’-M06 ) 8L Q 64SD-64QF- Yokogawa
8L * Digital
LOFP-64P Computer
B or
(0.65mm, 12 x 12mm) | MB2132-461 *5 PF509 GAIO
FPT-64P-M09
QFP-100P * Main unit : MB2141B
(0.65mm, 14 x 20mm) | MB2132-464 *5 |+ Pod : MB2145-507 Incompatible
MB90473 EPT-100P-MO6 (operable at 3 to 5V)
MB90474  Evaluation device :
MB90470 MBOOF474L (separately available)
MBOOF474H LQFP-100P » Emulator debugger
(0.5mm, 14 x 14mm) | MB2132-496 *° software : SOFTUNE Incompatible

FPT-100P-M05

¢ RS-232C cable
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Support Hardware for F 2MC-16LX Family

Development

Equipment for Program to FLASH/OTP/EPROM

Microcontroller

Serial

Target

Tools ’ Parallel Programmer Microcontroller
subject Program Programmer
Evaluation Programmer S e GRS R e Programmer
- Product name Adapter Product name
Device (manufacturer) (for program) (manufacture)
MB90387
MB90F387
MB90V495G . 8 MB90387S
(PGA-256C) LMQBI?|(3)F43887S Ando Electric TE110-387F15AP MB9OF387S
MB90F387
nder plannin nder development
MBaOVss0 | MBsorsas Under planning | Under develop MB3OMF34
MBIOV405 | MBIOMF405 . MBOO0M407
(PGA-256C) | QFP-100 Incompatible O MB90M408
MB90MF408
ESOEA28G Minato Electronics MFE05-989 *° MB90423GR
MB90423GC
MBOO0F428GA Ando Electric TE110-553F01AP *8 MB90F423GA
QFP-100 MB90F423GB
MB90F423GC
MB90V420G Data I/O *2 S5023 MB90427GA
MB90427GB
(PGA-256C) Minato Electronics MF00-709 ** k igital pleganzice
BOOFA28G MF05-709 * \C(gr:gat‘g’f Digital | \B90428GA
u MB90428GB
MBO0F428GA Ando Electric TE110-580F03AP *8 « Main unit: MB90428GC
LQFP-100 AF2xx MS%EZ{SSSQ
Data I/O *2 Undecided + Control modules | \1B90F428GC
compatible with
. . MF00-989 *& various
Minato Electronics
MBOOVALO ! ! MF05-989 *6 microcontrollers |
(PGA-256C) MB90F443G Ando Electric TE110-553F01AP *8 * Other options MB90F443G
Data 1/O *2 S5023
Minato Electronics MF13-787 *¢
253302262 Ando Electric TE110-562F05AP *&
Data I/O *2 Undecided
Minato Electronics MF13-785 *¢
MB90V460 MBIOF462 - MB90462
(PGA-256C) QFP-64 Ando Electric TE110-562F06AP *& MBOOF462
(1.0mm pitch) Data I/0 * Undecided
MBO0F462 Minato Electronics MF13-786 *¢
QFP-64 Ando Electric TE110-562F07AP *8
(0.65mm pitch) Data I/O *2 Undecided
: ; MFQ0-989 *¢
MBOOF474L Minato Electronics MEO05-989 *9
g"?gol':o“om'* Ando Electric TE110-553F01AP *8 VST
MB90V470B Data I/O *2 §5023 MB90474
(PGA-256C) . . MFO0O0-709 *6 MBOOF474L
MBOOF474L Minato Electronics MEO5-709 *9 MB9OFA74H
["QB":’SFI‘JO“H Ando Electric TE110-580F03AP *&
Data I/O *2 Undecided
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Support Hardware for F 2MC-16LX Family

Development Tools

Target Microcontroller Fujitsu ICE Yokogawa Digital
eries omputer advice
MB2140A Seri C ICE (advi
Package Equipment common Equipment
Series name | Product name (Lead pitch, Probe q pto series Pod common to
body size) series
QFP-100P Main unit : MB2147-01
. Inunit: - .
(0.65mm, 14 x 20mm) | MB2132-464*5 | Adaptor board : Incompatible
MB90F481 FPT-100P-M06 |\E/|lel4t7_20d .
« Evaluation device : )
MB90480 MB90F482 . (separately available) Incompatible
MB9OF483 LQFP-100P * Host I/F cable
.5mm, x 14mm MB2132-496 * ' ' Incompatible
05mm, 14 x 14 > |, oz veo
FPT-100P-M05
QFP-64 MB2132-434 PFSO?_-HSJ'
(2.0mm, 14 x 20mm) | + 64SD-64QF- ) .
MB90497G FPT-64P-M06 8L *3 gﬁSﬂD 64QF
e e MB9O0OF497G
LQFP-64
(0.65mm, 12 x 12mm) | MB2132-461 *5 PF509
FPT-64P-M09 * advice
(main unit) :
MB90522 QFP-120 MB2132-468 *5 AD-250
MB90S22A | (0.5mm, 20 x 20mm) | PF501-HS1 | O
MB90522B FPT-120P-M13 (MB2132-448 AD200B-
MB90520 MB90523 *9) S86/89
MB90520 A | MB90523A * Main unit : MB2141B
MB90520 B | MB90523B * Dummy
MBooFs23  |LOFP20 \Bolap.aog e | PO MB2145507 | target
MB9OF523A IZ(PTT?OP MOS 75 : (operable at 3 to 5V) (option) :
MB90F523B ) ) /DUT
 Evaluation device :
QFP-100 MB2132-464 *5 (separately available) « Evaluation
(0.65mm, 14 x 20mm) | or PF504 chip
FPT-100P-MO6 MB2132-457 * | ° Emulator debugger : attached
MB9OE543G software : SOFTUNE
MB0540G | MBgorsa3cs MB2132-496 ** - Emulator
LQFP-100 or : * RS-232C cable debugger
(0.5mm, 14 x 14mm) | MB2132-457 PF504-Hs1 | Software:
FPT-100P-M05 + 100QF- ng_ogawa
100SQF-16F *3 Digital Com-
MBOOF546G puter
MB90F546GS QFP-100 MB2132-464 *5 or
MB9OE548G (0.65mm, 14 x 20mm) | or PF504 GAIO
MB90F548GL FPT-100P-M06 MB2132-457 *4
MB90F548GLS
w20 AC MB90F548GS MB2132-496 *5
MB90549G LQFP-100 or
MB90549GS (0.5mm, 14 x 14mm) | MB2132-457 PF504-HS1
FPT-100P-MO05 + 100QF-
MB9YOF549G 100SOF16F =
MB90F549GS
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Support Hardware for F 2MC-16LX Family

Development

Equipment for Program to FLASH/OTP/EPROM

Target

Tools Microcontroller Parallel Programmer serial Microcontroller
subject Program Programmer
. IC Package Conversion
Evaluation Programmer Programmer
- Product name Adapter Product name
Device (manufacturer) (manufacture)
(for program)
MB90F481 . . MFO00-989 *6
MBOOF482 Minato Electronics MFE05-989 *°
MB90F483 Ando Electric TE110-553F01AP *8
MBoovago | QFP-100 Data /O *2 $5023 * mgggiig;
(PGA-299C) 90 . . MF00-709 *6
MBO0F481 Minato Electronics MBO0F483 **
*9
MB9OF482 MF05-709
MB90F483 Ando Electric TE110-580F03AP *&
LQFP-100 Data I/O *2 Undecided
. . MF13-785 *¢
MB90F497G Minato Electronics ME05-785 *0
QFP-64 . Ando Electric TE110-562F06AP *8
(1.0mm pitch) .
MB90V495G Data 1/O *2 Undecided MB90497G
(PGA-256C) . . MF13-786 *6 MB90F497G
MB9O0F497G Minato Electronics ME05-786
QFP-64 . Ando Electric TE110-562F07AP *8
(0.65mm pitch)
Data 1/O *? Undecided
. . MF00-23 *¢
MB90OF523A Minato Electronics MF05-23 9 Yokogawa Digital MB90522
MB9OF523B . Computer MB90522A
QFP-120 Ando Electric TE110-574F02AP *& « Main unit: MB90522B
MB90V520A Data I/0 *2 S5024 AF2xx MB90523
(PGA-256C) _ . MF00-22 * « Control modules mg%f’;&;
MBOOF523A Minato Electronics ME05-22 9 compatible with 90523
MBOO0F523B various MB90F523
i - *8
LOFP-120 Ando Electric TE110-523F08AP microcontrollers MB90F523A
Data 1/O *? Undecided « Other options MB90F5238
- *6
Minato Electronics MF00-989 o
MB90F543G/GS MF05-989
QFP-100 Ando Electric TE110-553F01AP *&
Data I/O *2 S5023 MB90F543G
. . MF00-709 *6 MB90F543GS
Minato Electronics o
MB90F543G/GS MF05-709
LQFP-100 Ando Electric TE110-580F03AP *&
*2 i
MBI0VS40S PR I\U/Irllc(i)‘:i)cI;:S;j *6 MB9O0F546G
(PGA-256C) MB90F546G/GS . . -
MB90OF548G/GS Minato Electronics ME05-989 *° MBOOF546GS
MBOOFSA8GLICLS I Ando Electric TE110-553F01AP *8 MBOOF548G
MB90F549G/GS MBIOF548GL
QFP-100 Data I/O *2 S5023
— MBOO0OF548GLS
MB90F546G/GS | Minato Electronics MF00-709 o MBOOF548GS
MBOOF548G/GS MF05-709 MB90549G
mgggggigg}é%Ls Ando Electric TE110-580F03AP *& MB90549GS
MB90F549G
LQFP-100 i
Q Data I/O *2 Undecided MBYOF549GS
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Support Hardware for F 2MC-16LX Family

Development Tools

Target Microcontroller AT ICE. Vel genr Digita_l
(MB2140A Series) Computer ICE (advice)
Package Equipment common Equipment
Series name | Product name (Lead pitch, Probe q pto series Pod common to
body size) series
QFP-100 MB2132-464 *5
(0.65mm, 14 x 20mm) | or PF500
FPT-100P-M06 MB2132-457 **
MB90552A
MB90552B
sosson(E20552
MB90550B MB2132-496 *5
MB90TS553A
MBoOPs53A | LQFP-100 or
MB90OF553A (0.5mm, 14 x 14mm) | MB2132-457 PF500-HS1
FPT-100P-M05 + 100QF-
100SQF-16F *3
SH-DIP64
DIP-64P-MO1 MB2132-434 PF510-HS1 |, advice
(main unit) :
AD-250 or
AD200B-S86/
MB90561A LQFP-64 89
MB90560 MB90562A (0.65mm, 12 x 12mm) | MB2132-461*5 |+ Main unit: MB2141B |PF510
MB90F562B FPT-64P-M09 e Dummy tar-
* Pod : MB2145-507 get (option) :
(operable at 3 to 5V) /DUT
Qfl;-64 AT '\:I_%ilSSDZ-ng'F « Evaluation device : PF510|:81 « Evaluation
F(P-'I'-rQTF”-MOG i) gL % -64QF- (separately available) | 64SD-64QF- | chip
8L *3 : attached
* Emulator debugger
QFP-64 MB2132-434 software : SOFTUNE PF510HS1 ;Etr)nulator .
+ ebugger soft-
(1.0mm, 14 x 20mm) | +64SD-64QF- |, oo 5356 caple 64SD-64QF- |ware -
MB90567 FPT-64P-M06 8L gL *3 Yokogawa
MB90565 MB90568 Digital Com-
MB9YO0F568 LQFP-64 puter
(0.65mm, 12 x 12mm) | MB2132-461 *> PF510 or
FPT-64P-M05 GAIO
QFP-120
(0.5mm, 16 x 16mm) | MB2132-497 *5 Incompatible
FPT-120P-M21
MB90570A MB90573C QFP-120 MB2132-468 *5
MB90570C MB90574C (0.5mm, 20 x 20mm) | (or MB2132- PF502-HS1
MB9O0OF574A FPT-120P-M13 448 *5)
LQFP-120
(0.4mm, 14 x 14mm) | MB2132-498 *> PF502
FPT-120P-M05
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Support Hardware for F 2MC-16LX Family

Development

Equipment for Program to FLASH/OTP/EPROM

Target

Tools Microcontroller Parallel Programmer serial Microcontroller
subject Program Programmer
. IC Package Conversion
Evaluation Programmer Programmer
- Product name Adapter Product name
Device (manufacturer) (manufacture)
(for program)
General-purpose
EPROM
ggg?;%SSA Programmer capable of | ROM-100QF-32DP-16L *3 O
programming to
MBM27C1000 mggggggg
" *6
MB9OV550A | MB9OFS53A Minato Electronics m:zgg ggg o MB90553A
' MB90553B
(PGA-256C) | QFP-100 Ando Electric TE110-553F01AP *8 MB90T553A
Data I/O *2 S5023 MB90OP553A
_ *6 MB90F553A
MBIOF5E3A Minato Electronics m:zgg;gg o
LQFP-100 Ando Electric TE110-580F03AP *8
Data I/O *? Undecided
_ *6
Minato Electronics m:zég;g; o
MB90F562B
SH-DIP-64 Ando Electric TE110-562F05AP *®
Data I/O *2 Undecided
Minato Electronics MF13-786 **
MB90V560 MB90F562B MF05-786 *° MB90561A
. MB90562A
(PGA-256C) %FZQM oh) Ando Electric TE110-562F07AP *8 R———"
.65mm pitc!
Data 1/O *? Undecided
MB9OF562B Minato Electronics MF13-785 *¢ Yokogawa Digital
. Computer
QFP-64 Ando Electric TE110-562F06AP *® . Mai‘; unit:
(1.0mm pitch) - '
Data I/O *2 Undecided AF2xx
 Control modules
MB9OF568 Minato Electronics MF13-785 *6 compatible with
various
QFP-64 Ando Electric TE110-562F06AP ** microcontrollers
(1.0mm pitch) - ; MB90567
MB90V560 Data I/O *2 Undecided « Other options
(PGA-256C) MB90F568 Minato Electronics MF13-786 mgggigis
MFO05-786 *°
?OF Zﬁm pitch) Ando Electric TE110-562F07AP *8
' Data I/O *? Undecided
. . MFQ0-729 *6
MBOOFS74A Minato Electronics ME05-729 *0
?fBP'llzg \ Ando Electric TEL10-574F04AP *
x 16 mm
Data 1/O *? Undecided
. . MF00-23 *6
Minato Electronics
MBO0V570A | MBOOF574A MFQ5-23 *° mgggg;ig
(PGA-256C) ?2FOP-122(()) \ Ando Electric TE110-574F02AP * NI
x 20 mm
Data I/O *2 S5024 *
Minato Electronics MF00-22 *¢
LMQB§|2352704A Ando Electric TE110-523F08AP *8

Data I/O *2

Undecided
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Support Hardware for F 2MC-16LX Family

Development Tools

Target Microcontroller Fujitsu ICE Yokogawa Digital
(MB2140A Series) Computer ICE (advice)
Package Equipment common Equipment
Series name | Product name (Lead pitch, Probe q pto series Pod common to
body size) series
 advice
QFP-100 MB2132-464 *5 (main unit) :
MB90583C (0.65mm, 14 x 20mm) | or PF505 AD-250 or
MB90583CA FPT-100P-M06 MB2132-457 *4 AD200B-S86/
MB90580C | MBIOF583C i Uit - MBL4LE 89
* Main unit :
MB90580CA | MB90OF583CA MB2132-496 *5 < Dummy tar-
MB90587C LQFP-100 or Yy
MB90587CA | (0.5mm, 14 x 14mm) | MB2132-457 | 700 MB2145-507 | o0 1oy | 98t (Option) :
FPT-100P-MO5 + 100QF- (operable at 3 to 5V) /DUT
100SQF-16F *2 . . .
 Evaluation device : « Evaluation
(separately available) chip
mgggig;ﬁe QFP-100 MB2132-464 *5 - attached
MB90590G MB90594G (0.65mm, 14 x 20mm) | or « Emulator debugger PF506
MB9OE504G | PP T-100P-MO6 MB2132-457 *4 | software : SOFTUNE « Emulator
debugger soft-
* RS-232C cable ware :
. Yokogawa
mBoosos | OP-100 MB2132-464 = Digital Com-
MB90595G MB90OE598G (0.65mm, 14 x 20mm) | or PF507 puter
FPT-100P-M06 MB2132-457 *4 or
GAIO

Contact details for information on tool vender tools:Yokogawa Digital Computer Corporation;
TEL(81-423)33-6222 FAX(81-423)52-6107
Email: info@advice.ydc.co.jp Website: http : //www.ydc.co.jp/advice
*1 : Under development
*2 : Being planned
*3 : The IC package conversion adapter provided by Sunhayato is required for connecting the probe cable (separately available).
100QF-100SQF-16F : For QFP-100 (0.65mm, 14 x 20mm) to SQFP-100 (0.5mm, 14 x 14mm)
64SD-64QF2-8L : For SHDIP-64 to QFP-64
Sales Info: Advanced Interconnectics http://advintcorp.com
*4 : The Yamaichi Electronics IC socket is always required for connecting each probe cable (separately available).
IC149-080-012-S5 for QFP-80 (lead pitch : 0.8mm, body size : 14 x 20mm)
IC149-100-_14-S5 (_ ="“0” positioning post unavailable, _ = “1" positioning post available) for QFP-100 (lead pitch : 0.65mm,
body size : 14 x 20mm)
IC149-120K-13449-_ (_ ="0" positioning post unavailable, _ =*“1" positioning post available) for QFP-120 (lead pitch : 0.8mm,
body size : 28 x 28mm)
Sales Info:
* USA: Yamaichi Electronics Inc. TEL(408)4520797

* Europe Denmark: Wimatok A.S. TEL(65)351446
England: Radiatron Components Ltd. TEL(01)8911221
AB Connector Ltd. TEL(0604)712000
Finland: Dualtek Oy TEL(80)8019911
France: Manudax-France TEL(1)4342-2050
Germany: Macrotron AG TEL(089)4208148
Glyn GmbH TEL:(49)61278077
Connector Service GmbH TEL:(089)429277
Italy: Eurosab International s.r.| TEL(02)93169781
Spain: S.A Generalde Imporciones Electronicas TEL(1)416-92-61
Sweden: Bexab Electronics TEL(08)7680560
Switzerland: Slcovend AG TEL(01)8303161
* Asia Singapore:  Yamco Electronics Pte Ltd. TEL(336)6522
Korea: Asia Yamaichi Electronics,Inc. TEL(02)482-7263
Taiwan: Sing Way Co. TEL:(02)718-5971

Joung Lai Trading Co. Ltd. TEL:(02)754-1022
For IC sockets, it should be noted that there is a slight difference in footprint size between these and other mass-produced pack-
ages. Therefore, caution is required in designing the footprint of the print board.
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Equipment for Program to FLASH/OTP/EPROM
Development - - Target
Tools Microcontroller Parallel Programmer serial Microcontroller
subject Program Programmer
. IC Package Conversion
Evaluation Programmer Programmer
- Product name Adapter Product name
Device (manufacturer) (manufacture)
(for program)
. . MF00-989 *¢
MB9OE583C Minato Electronics MFE05-989 *°
MBIOF583CA Ando Electric TE110-553F01AP * MB90583C
QFP-100 MB90583CA
MB90V580B Data I/O *2 S5023 MB9OF583C
(PGA-256C) . . MFO00-709 *6 MB90F583CA
MB9OE583C Minato Electronics MF05-709 * Yokogawa Digital | MB90587C
MBIOF583CA Ando Electric TE110-580F03AP *8 Com.p“‘er. . RS
LQFP-100 * Main unit:
Data I/O *2 Undecided AF2xx
-989 *6 » Control modules
MB9OF591G Minato Electronics m:zggggg o con_wpatible with MB90591G
MB90V590G MB9OF594G - various MB90F591G
(PGA-256C) Ando Electric TE110-553F01AP *8 microcontrollers MB90594G
QFP-100 « Other options MB90F594G
Data I/O *? S5023 *7
Minato Electronics m:zggggg *z
MB90V595G | MB90F598G MB90598G
(PGA-256C) | QFP-100 Ando Electric TE110-553F01AP *8 MB90F598G
Data I/O *? S5023 *7
*5: TQPACK and NQPACK required for the connecting target of probe cable:
NQPACKO064SB and HQPACK064SB140 (each provided) for QFP-64 (lead pitch: 0.65mm; body size: 12 x 12 mm)
TQPACKO080SD and TQSOCKET080SDG (available separately) for LQFP-80 (lead pitch: 0.5 mm; body size: 12 x 12 mm)
NQPACK100RB and HQPACK100RB179 (each provided) for QFP-100 (lead pitch:0.65 mm; body size: 14 x 20 mm)
NQPACK100SD and HQPACK100SD (each provided) for LQFP-100 (lead pitch: 0.5mm; body size: 14 x 14 mm)
NQPACK120SD220 and HQPACK120SD226 (each provided) for QFP-120 (lead pitch:0.5 mm; body size: 20 x 20 mm)
TQPACK120/144SD and TQSOCKET120/144SDP (each provided) for QFP-120 (lead pitch: 0.5 mm; body size: 20 x 20 mm)
NQPACK120SD and HQPACK120SD (each provided) for QFP-120 (lead pitch: 0.5mm; body size: 16 x 16 mm)
NQPACK120SE (provided) for LQFP-120 (lead pitch: 0.4 mm; body size: 14 x 14 mm)
Caution: For the TQPACK and NQPACK, it should be noted that there is a slight difference in footprint size between these and
other mass-produced packages.
Therefore,caution is required in designing the footprint of the print board.
Sales Info:
*« USA: Daimaru New York Co. TEL(212)575-0820/0821
OESS Co. Head Office TEL(201)288-4422
OESS Co. Los Angeles Office TEL(714)220-1878
OESS Co. San Jose Office TEL(408)441-1855
» Europe Germany: OESS GmbH TEL(06106)75013
*Asia Hong Kong: Daimaru Kogyo,Ltd. Hong Kong Office TEL(852)8939457/8939108
Singapore: Daimaru Kogyo,Ltd. Singapore Office TEL(65)2251636
*6: Compatible Minato Electronics ROM programmers: MODEL 1890A (Ver. 2.5 or later) + OU910 (Ver. 4.32r or later), MODEL 1893
(Ver. 1.10I or higher) , MODEL 1931 (Ver. 1.10I or higher) , MODEL 1930 + SU3000LX (Ver. 4.10I or higher) ;
Contact details: TEL (81-45) 591-5611; FAX (81-45) 592-2854
*7: Compatible Data I/O ROM programmers: OPTIMA, Dual-Package, OCTAL, QUAD: TEL(81-3) 3779-2534
*8: Compatible Ando Electric ROM programmers: AF9708 (Ver. 1.10 or higher) , AF9709 (Ver. 1.10 or higher) , AF9723 (Ver. 1.10 or
higher) : TEL(81-3) 3733-1160; FAX(81-3) 3739-7390
*9: Adaptor for MODEL-1940
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Development Tools
Target Microcontroller B ) Yokogawa Digital
Fujitsu ICE(MB2140A Series) Computer ICE (advice)
. Package ; Equipment
iirrfes Product name (Lead pitch, Probe comlfr?:rlmptgzgtries Pod common to
body size) series
MB90214 QFP-80
(0.8mm, 14 x 20mm) .
MB90210 | MB90P214A/B MB2132-454 *4 PF440 |« advice
FPT-80P-M05 N .
MB90W214A/B FPT-80C-C02 * Main unit : (main unit) :
MB2141B AD-200
MB90223 QFP-120
MB90220 mgggézzé AAB F(g.?rz;no,;?mx)?mm) MB2132-458 * * Pod : MB2145- PF441 |*Dummy target
B B 507 (operable at 1 /DUT
MB90W224A/B | FPT-120C-C02
3to 5V)
- *5 . . .
QFP-100 2182132 o « Evaluation device E'Ve?tltlejtactrllzrc]i e
mgggggi (0.65mm, 14 > 20mm) MB2132-457 * . (separately
MB90230 n available) O « Emulator
MB90P234 LQFP-100 MB2132-457 debugger soft-
FPT-100P-MO5 * Emulator debug- ware :
FPT-100C-CO5 100QF-100SQF-16F *3 ger software : YokogawaDigi-
MB2132-496 =1, *5 SOFTUNE tg(')rc?)r:;‘:i‘;fr
LQFP-100 or « RS-232C cable or P
MB90246A | MB90246A (0.5mm, 14 x 14mm) | MB2132-457 PF445 GAIO
FPT-100P-MO5 +
100QF-100SQF-16F *3

Contact details for information on tool vender tools:
Yokogawa Digital Computer Corporation; TEL(81-423)33-6222; FAX(81-423)52-6107

Email: inffo@advice.ydc.co.jp
*1 : Under development
*2 : Being planned

Website: http : //www.ydc.co.jp/advice

*3 : The IC package conversion adapter provided by Sunhayato is required for connecting the probe cable (separately available).
Conversion adapter for QFP-100 (0.65mm, 14 x 20mm) to SQFP-100 (0.5mm, 14 x 14mm) : Part No. : 100QF-100SQF-16F

Conversion adapter for SHDIP-64 to QFP-64: Part No. : 64SD-64QF2-8L
Sales Info: Advanced Interconnectics http://advintcorp.com

*4 : The Yamaichi Electronics IC socket is always required for connecting each probe cable (separately available).

1C149-080-012-S5 for QFP-80 (lead pitch : 0.8mm, body size : 14 x 20mm)

1C149-100-_14-S5 (_ =“0" positioning post unavailable, _ = “1" positioning post available) for QFP-100 (lead pitch : 0.65mm,

body size : 14 x 20mm)

1C149-120K-13449-_ (_ ="“0" positioning post unavailable, _ =“1" positioning post available) for QFP-120 (lead pitch : 0.8mm,

body size : 28 x 28mm)
Sales Info:
« USA: Yamaichi Electronics Inc. TEL(408)4520797

« Europe Denmark: WImatok A.S. TEL(65)351446
England: Radiatron Components Ltd. TEL(01)8911221
AB Connector Ltd. TEL(0604)712000
Finland:  Dualtek Oy TEL(80)8019911
France: Manudax-France TEL(1)4342-2050
Germany: Macrotron AG TEL(089)4208148
Glyn GmbH TEL:(49)61278077
Connector Service GmbH TEL:(089)429277
Italy: Eurosab International s.r.| TEL(02)93169781
Spain: S.A Generalde Imporciones Electronicas TEL(1)416-92-61
Sweden: Bexab Electronics TEL(08)7680560
Switzerland: Slcovend AG TEL(01)8303161
« Asia Singapore: Yamco Electronics Pte Ltd. TEL(336)6522
Korea: Asia Yamaichi Electronics,Inc. TEL(02)482-7263
Taiwan:  Sing Way Co. TEL:(02)718-5971

Joung Lai Trading Co. Ltd. TEL:(02)754-1022

For IC sockets, it should be noted that there is a slight difference in footprint size between these and other mass-produced pack-

ages. Therefore, caution is required in designing the footprint of the print board.
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Development Tools

Equipment for Program to FLASH/OTP/EPROM

IC Package Conversion

Target
Microcontroller

: ; Microcontroller Subject to Adapter * 3
Evaluation Device Program OIS (for program to OTP/ Product name
EPROM)
MB90214
MB90V210 MB9O0P214A/B
ROM-80QF-32DP-16F MB90P214A/B
(PGA-256C-A02) MB90W214A/B MBIOW214A/B
MB90223
MB90V220 MB90P224A/B Genera|.purpose EPROM MB90224
(PGA-256C-A02) MB90W224A/B Programmer capable of pro- ROM-120QF-32DP-16F MB90P224A/B
gramming MB90W224A/B
to MBM27C1000
ROM-100QF-32DP-16F
MB90233
MB90V230 MB90P234 MB90234
(PGA-256C-A02) MB90F243H MB90P234
ROM-100SQF-32DP-16F | MB90W234 *1
MBIOV246 O O O MB90246A

(PGA-256C-A02)

*5: TQPACK and NQPACK required for the connecting target of probe cable:
NQPACKO064SB and HQPACK064SB140 (each provided) for QFP-64 (lead pitch: 0.65mm; body size: 12 x 12 mm)
TQPACKO080SD and TQSOCKET080SDG (available separately) for LQFP-80 (lead pitch: 0.5 mm; body size: 12 x 12 mm)
NQPACK100RB and HQPACK100RB179 (each provided) for QFP-100 (lead pitch:0.65 mm; body size: 14 x 20 mm)
NQPACK100SD and HQPACK100SD (each provided) for LQFP-100 (lead pitch: 0.5mm; body size: 14 x 14 mm)
NQPACK120SD220 and HQPACK120SD226 (each provided) for QFP-120 (lead pitch:0.5 mm; body size: 20 x 20 mm)
TQPACK120/144SD and TQSOCKET120/144SDP (each provided) for QFP-120 (lead pitch: 0.5 mm; body size: 20 x 20 mm)
NQPACK120SD and HQPACK120SD (each provided) for QFP-120 (lead pitch: 0.5mm; body size: 16 x 16 mm)
NQPACK120SE and HQSOCKET120SE (provided) for LQFP-120 (lead pitch: 0.4 mm; body size: 14 x 14 mm)

Caution: For the TQPACK and NQPACK, it should be noted that there is a slight difference in footprint size between these and
other mass-produced packages.
Therefore,caution is required in designing the footprint of the print board.

Sales Info:

* USA: Daimaru New York Co. TEL(212)575-0820/0821
OESS Co. Head Office TEL(201)288-4422
OESS Co. Los Angeles Office TEL(714)220-1878
OESS Co. San Jose Office TEL(408)441-1855

* EuropeGermany: OESS GmbH TEL(06106)75013

* Asia

Singapore: Daimaru Kogyo,Ltd. Singapore Office TEL(65)2251636

Hong Kong: Daimaru Kogyo,Ltd. Hong Kong Office TEL(852)8939457/8939108

265

Support Hardware
for FPMC-16F Family



Support Hardware for FR Family

Target Microcontroller

Development Tools

Fujitsu ICE Fujitsu
Package Evaluation
Product name (Lead pitch, Adapter Equipment - .
; o . Device Evaluation board
body size) (Evaliation board, header) |common to series
(Package)
1)- Mother board : MB91906EB
- Daughter board : MB91901EB
* : Simple substance use is possi-
- Adapter : MB2197-101 *? ble. (Evaluation device is with
- LQFP-100 Note : Yamaichi Electronics IC mounting. Connection use of
-0.5mm, 14 x 14 mm socket is required sepa- ICE is possible (DSU ) .
- FPT-100P-M05 rately (Option : 1C149-100- 2)- Mother board : MB91906EB
[125-B5). - Daughter board : MB91902EB
* : Simple substance use is possi-
ble. (Option : MB91101A ,
Connection use of SOPHIA
MB91101A M(?%Xllgsl)A SYSTEMS or YDC ICE is pos-
sible. (NQPACK socket
Note : Fujitsu ICE is not con-
- Adapter : MB2197-102 *2 incicéitc)fegamawh' Electron-
- QFP-100 Note : Yaml‘("“‘;h.' E'ec”."”('jcs IC 3)- Mother board : MB91906EB
-0.65mm,14 x 20 mm sotcle C')S tr'equ-lrli:lzgpf(;o - Simple target for ICE :
- FPT-100P-M06 rately (Option : -100- MB91903EB
[J14-B5). *: Simple substance use is possi-
ble. (Evaluation device is with
mounting. Connection use of
ICE is possible (DSU) .
- Evaluation board : MB2197-110
- header : MB2197-111 * . .
- LQFP-100 Note : Tokyo EletechIC socket is | ICE main unit :
-0.5mm,14 x 14 mm ) .| MB2197-01 .
- FPT-100P-MO5 required separately (1-setis |_ DSU2/3 cable : - Mother board : MB91906EB
bundled : NQPACK100SD, MB2197-10 - Daughter board : MB91910EB
HQPACK100SD) . " o MB91V106A |*: Simple substance use is possi-
- Evaluation device : A
MB91106A - Evaluation board : MB2197-110 Option (PGA299) ble. (Option : MB91106A , Con-
- QFP-100 - header : MB2197-112 *3 - Option nection use of ICE is possible
-0.65 mm,14 x 20 Note : Tokyo EletechIC socket is | RoM alternate unit : (NQPACK socket is used ).
mm required separately (1-setis | MB2197-90
- FPT-100P-M06 bundled. : NQPACK100RB, |. depugger software :
HQPACK100RB) . SOFTUNE
- Adapter : MB2197-103 *3
- LQFP-120 Note : Please confirm - Mother board : MB91906EB
MB91107 Note : Tokyo EletechIC socket is the correspon- | MB91V108 |- Daughter board : MB91907EB
- 0.5mm,16x 16 mm ) . o - . .
MB91108 - FPT-120P-M21 required separately (1-setis dence situation (PGA135) : Connection use of ICE is pos-
bundled. : NQPACK120SD, to each kind of sible (NQPACK socket is used) .
HQPACK120SD) . debugger soft-
- Evaluation board : MB2197-110 ware.
- LQFP-100 - header : MB2197-111 *3 MB91V106A *!
- 0.5mm. 14x14mm Note : Tokyo EletechIC socket is (PGA?QQ - Mother board - MBI1906EB
required separately (1-setis Note : The emu- .
- FPT-100P-MO05 > - - Mother board : MB91906EB
bundled. : NQPACK100SD, lation of .
Py - Mother board : MB91906EB
HQPACK100SD) . built-in .o : :
MB91F109 A - *: Simple substance use is possi-
- Evaluation board : MB2197-110 FLASH 254 ble (Option : MB91F109 , Con-
- header : MB2197-112 *3 KB of ) ) . "
- QFP-100 Note - Tokyo EletechlC socket i MBO1E109 | Mection use of ICE is possible
- 0.65mm,14x20mm | 'Ot€ - TOKYO Elelechit, SOcket s h - (NQPACK socket is used ) .
- FPT-100P-MO06 required separately (1-setis 1as restric-
bundled. : NQPACK100RB, tion.
HQPACK100RB) .
- Evaluation board : MB2197-110 - Mother board : MB91906EB
- LQFP-144 - header : MB2197-115 *® - Daughter board : MB91904EB
MB91110 - 0.5mm.20x20mm Note : Tokyo EletechIC socket is MB91V110 [*: Simple substance use is possi-
] F'PT-14;4P-M08 required separately (1-setis (PGA299 ble (Option : MB91110 , Con-
bundled. : NQPACK144SD, nection use of ICE is possible.
HQPACK144SD) . (NQPACK socket is used ) .
- Adapter : MB2197-103 * - Mother board : M.891906EB
. : - Daughter board : MB91907EB
- LQFP-120 Note : Tokyo EletechIC socket is Fpe : :
MB91121 - 0.5mm,16x16mm required separately (1-setis MB91V121 - Simple substance use is possi-
: ' (PGA135 ble (Option : MB911121 , Con-

- FPT-120P-M21

bundled : NQPACK120SD,
HQPACK120SD).

nection use of ICE is possible.
(NQPACK socket is used ) .
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Development Tools

Equipment for Program to FLASH

Yokogawa Digital Microcontroller rial __Target
SOPHIA SYSTEMS ICE *4 < 9 s Subjectto | Parallel programmer seria el
Computer ICE Program programmer
Equipment . Product
quip Equipment Maker Programming | Maker name Product
Adapter common to Pod . name d
- common to series name adapter  |Product name name
series (Package )
CS2372A
FR30-PB-
QF100SD-AD
CS2360B PF951 O O O O
YQPACK100SD
CS2360C
NQPACKlOOSD - Host I/F board
UniSTAC
(US72000)
- Evaluation device : MB91101A
Bundled
debugger software :
CS2372E WATCHPOINT
FR30-PB-
QF100RB-AD
CS2360X O O O u] O
YQPACK100RB
CS2360Y
NQPACK100RB
Not required th O O ] O
required
- advice (AD250)
Not required " Evaluation device MB91106A
- debugger software :
. Not YDC microVIEW-G
Not required required | GAIO debugger o = o =
GHS MULTI
CS2373AFR |- Host I/F board Note : Please confirm
TYPEAU-PB- |- UniSTAC Ijhe correspon-
QF120SD-AD | (US72001G) lence situa-
CS2373B - Evaluation device : | PF953 tion to each O u] a u] ALERIRAV
YQPACK120SD| Bundled kind of debug- MB91108
CS2373C - debugger software : ger software.
NQPACK120SD| WATCHPOINT
. Yokogawa Digital
: : Not MB91F109 Minato
Not required Not required . ] x| MFO00-782 Computer
required (LQFP-100) |Electronics NETIMPRESS *¢
MB91F109
: okogawa Digital
Not required Not required re '\L?:e d ’\(/ggéilooog) Eletli/ltrl'gifgs +| MF00-783 Computer
q NETIMPRESS *
Not required Not required Not 0 0 0 O MB91110
required
CS2373AFR |- Host I/F board
TYPE&U-PB- - UniSTAC
QF120SD-AD | (US72001G) Not
CS2373B - Evaluation device : required O O 0 O MB91121
YQPACK120SD| Bundled a
CS2373C - debugger software :
NQPACK120SD| WATCHPOINT
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Target Microcontroller

Development Tools

Fujitsu ICE Fujitsu
Package .
. . Evaluation
Product name (Lead pitch, Adapter Equipment Device Evaluation board
body size) (Evaliation board, header) |common to series
(Package)
- Evaluation board : MB2197-160 \CE main unit -
MB91F128 - LOFP-100 - header : MB2197-162 ** | MB2197-01
(Under devel- |- 0.5mm,14x14mm Note : ;reokyo I(:_jletechl(i slocll<et ;S. - DSU2/3 cable : M?:%'A:ggfg Not required
- EPT-100P-MO05 quired separately (1-set is MB2197-10 ( )
opment) bundled : NQPACK100SD, ! o
HQPACK100SD269) . - Eva_luatlon device :
- Evaluation board : MB2197-130 | 88382 - Mother board : MB91906EB
- header : MB2197-135 *3 . - Daughter board : MB91908EB
MB91133 I(_)%Ei;lzdfgxzomm Note : Tokyo EletechlC socket is ’\Rﬂgglllgl;t_eégate units | MBe1FVI30 ¥ Simple substance use is possi-
MB91F133 _ FiDT—14i4P—M08 required separately (1-setis |_ debugger software : (PGA299) ble. (Option : MB91F133, Con-
bundled : NQPACK144SD, SOFTUNE ' nection use of ICE is possible
HQPACK144SD) . (NQPACK socket is used ) .
- Evaluation board : MB2197-150 |Note : Please confirm - Mother board : MB91906EB
MB91154 - LQFP-144 - header : MB2197-155 ** the correspon- - Daughter board : MB91911EB
MB91F154 - 0.5mm 20x20mm  |Note : Tokyo EletechiC socket is dence situation | MB91FV150 |*: Simple substance use is possi-
- FPT-144P-M08 required separately (1-setis to each kind of (PGA299) ble. (Option : MB91F154/F155,
MB91F155 bundled : NQPACK144SD, debugger soft- Connection use of ICE is possi-
HQPACK144SD) . ware. ble (NQPACK socket is used ) .
- ICE main unit :
MB2198-01
- DSU4 cable :
- Evaluation board : MB2198-100 | E"viﬂ;?;%evice _
MB91301 - LOFP-144 - header : MB2198-101 ** Ontion ' MB91V301
Und Note : Tokyo EletechIC socket is p . (PGA179)
(Under devel- |- 0.4mm,16x16mm f .+ |- debugger software : Under development
. - EPT-144P-M12 required separately (1-setis | o '\ (Under
B E‘ggfgkﬂaggm“sa - RS232C cable : development)
’ Commercial prod-
uct(9pin-9pin closs)
- USB1.1 cable : Com-
mercial product
- LQFP-120
MB91307A -0.5mm,16x16mm  |Not required - ICE main unit : MB91V307 Under development
- FPT-120P-M21 MB2197-01 (PGAL3S)
- DSU2/3 cable :
MB2197-10
- Evaluation device :
Option
- Option
- Evaluation board : MB2197-140 | ROM alternate unit :
_LOFP-176 - header : MB2197-147 *3 MB2197-90 ' - Mother board : MB91906EB
Note : Tokyo EletechIC socket is |- debugger software : MB91V340 |- Daughter board : MB91912EB
MB91340 2,35-?1T7ggx,€/|%n21m required separately (1-setis SOF_TUNE . (PGA361) [*: Connection use of ICE is pos-
bléndleg. : NggA)CKNGSD‘ Note -E}Eii‘:rgggggm sible (NQPACK socket is used ) .
HQPACK176SD) . espon-
~Evaluation board : MB2197-120 dence situation ~Mother board : MB91906EB
- QFP-208 - header : MB2197-127 *3 go gach kind f(t)f - Daughter board : MB91913EB
MB91F362GA |-0 Note : Tokyo EletechIC socket is ebugger sott- MB91FV360 | *: Simple substance use is pos-
- 0.5mm, 28x28mm required tely (1-set ware. PGA401 ible (Option : MBO1F362GA
- EPT-208P-M04 quired separately (1-set is ( ) sible ( ption : € .
bundled. : NQPACK208SD, Connection use of ICE is possi-
HQPACK208SD) . ble (NQPACK socket is used ).
MB91F369GA |. B
(Under ] OQ';Er&niOZBx%mm - Evaluation board : MB2197-120 MB91FV360 Not required
d | 9 F'PT 16(5P M15 - header : Not required (PGA401) a
evelopment) | - -

*1 : The emulation function of built-in FLASH254K byte of MB91F109 has restriction in part.
Please ask for details the operating section in your duty or a support section.

*2 : A Yamaichi Electronics IC socket is required for connection of an adapter.
Contact details : TEL : (81-3)3778-6104, FAX : (81-3)3778-6171, http://www.yamaichi.co.jp/e/index.shtml
*3 : A Tokyo Eletech IC socket is required for connection of an adapter (side of user’s board)
Contact details : TEL : (81-3)5295-1661, FAX : (81-3)5295-1663, http://www.tetc.co.jp/e_tet.htm

*4 : SOPHIA SYSTEMS CO.,LTD.

Contact details : TEL : (81-44)989-7253, FAX : (81-44)989-7014, http://www.sophia.com/
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Development Tools

Equipment for Program to FLASH

Target

Yokogawa Digital Microcontroller Serial g
SOPHIA SYSTEMS ICE *4 9 g Subject to Parallel programmer Microcontroller
Computer ICE * 5 Program programmer
Equipment . Product
Equipmen Maker i Maker nam Pr
Adapter common to Pod guipment. name ake RCd/anig aker name el
. common to series name adapter  |Product name name
series (Package)
Not MB91F128 TE110 MBO1F128
. . [¢] X ) - .
Not required Not required required | advice (_AD250_ (LQFP-100) Ando Electric 123F14AP Not required | (Under devel-
- Evaluation device : opment)
Bundled
- debugger software :
YDC microVIEW-G .
GAIO debugger MB91F133 | Minato vokogawaDigital|\ 591 133
Not required Not required PF960 GHS&aMULTI : - x6| MF00-871 Computer
(LQFP-144) |Electronics * NETIMPRESS *¢ MB91F133
Note : Please confirm
CS2374AFR |- Host I/F board Lheenﬁgr;iig‘t’igh .
TYPEAV-PB- |- UniSTAC to oach Kind of g Minato = | \iF13-1003
QF144-AD (US72003G) Not debucer soft. | MB91F154 | Electronics Yokogawa Digital[MB91154
CS2246B - Evaluation device : required waregg MB91F155 Computer MB91F154
YQPACK144SD| Bundled q ' (LQFP-144) | TE110- [NETIMPRESS *|\MB91F155
Cs2246C - debugger software : Ando Electric |, oo b s
NQPACK144SD| WATCHPOINT
MB91301
Not required Not required re(;\lu?:ed Not required | | | | (Under devel-
opment)
- advice (AD250
- Evaluation device :
Bundled
- debugger software :
YDC microVIEW-G
GAIO debugger
Not required Not required PF961 | GHS MULTI 0 0 0 0 MB91307A
Note : Please confirm
the correspon-
dence situation to
each kind of
debugger soft-
ware.
. . Not .
Not required Not required required Not required 0 0 0 0 MB91340
, . Not . MB91F362GA|  Minato .
Not required Not required required Not required (QFP-208) | Electronics * MF00-892 *¢| Not required |MB91F362GA
Not MB91F369GA MBOIF369GA
. . o] . . . .
Not required Not required required Not required (QFP-160) Not required |Not required| Not required [(Under

development)

*5 : Yokogawa Digital Computer Coeporation
Contact details : TEL : (81-42)333-6222, FAX : 042-352-6107, http://www.ydc.co.jp/advice/advice-e/index.htm
*6 : MINATO ELECTRONICS INC.Contact details : TEL : (81-45)591-5611, FAX : 045-592-2854,
http://www.minato.co.jp/indext_e.html
*7 : Ando ElectricContact details : TEL : (81-44)549-7300, http://info.tactnet.co.jp/ando-fsg/e/
*8 : Yokogawa Digital Computer Coeporation
Contact details : TEL : (81-42)333-6224, FAX : (81-42)352-6107, http://www.ydc.co.jp/micom/index_E.htm

269

Support Hardware

for FR Family



Gl 1K



Microprocessor List (32-bit

32-bit SPARClite

SPARClite)

Part Number MB86831 MB86832 MB86833 MB86834 MB86836
Performance [VAXMIPS] (6681\(/)IH2) (8091\7/IH2) (668l\(/)IHz) (lOtl?»gl\?le) 109 (90 MHz)
Internal supply voltage [V] 3.3 3.3 3.3 25 3.3
External supply voltage [V] 3.3/5 3.3/5 3.3/5 3.3 3.3/5
Internal FPU 66 80 66 108 90
FPU performance (peak) [MFLOPS] @) @) O O @)
Operating frequency [MHz] 256M 256M/ (4G) 16M/ (256M) 256M/ (4G) 256M

» |PLL 16 16/ (1) 16/ (1) 16/ (1) 16

.§ Address space [B]] 136 (32 bit) 136 (32 bit) 136 (32 bit) 136 (32 bit) 136 (32 bit)

é Number of address spaces [space] 8 8 8 8 8

% :i‘g?;:’:rrsm IS G fETese 4K/I2K 8K/8K 1K/1K 1K/1K 8K/8K

g Number of register windows @) @) — @) @)
Internal cache (instruction/data) [B] @) @) @) @) @)
Cache function (2-way set associative) — — — — —
Cache function (burst mode) — — — — —
Number of interrupt channels 8/15 8/15 8/15 8/15 8/15
(channels/levels)
ggtze\?vsidth/number of Al wiring layers) 0.35 um/2layer | 0.35 um/2layer | 0.35 pm/2layer | 0.25 pm/2layer | 0.35 um/2layer
Package QFP-176P QFP-176P QFP-144P QFP-176P BGA-144P
Chip select generation [lines] 6 6 6 6 6
Wait state generation O O O O O
Page mode DRAM support @) @) O O @)
DRAM refresh counter O O @) @) @)

§ Clock generation — — — — —

% | 8/16-bit boot ROM interface @) @) @) @) @)

§ 8/16-bit bus interface @) @) @) @) @)

_'é SRAM interface — — — — —

8 | DRAM controller

‘S | (direct connection of DRAM) o o o o -

i;’ SDRAM controller — — — — —
I(:Ler:lgjg: g?inr:{g:lrirpt channels) 8 8 8 8 8
Emulator (ICE) support — O — — —
Other — — — — —
Performance — — — — JTAG

Page 196
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Package Line-up

Package Lead inserted type Dual lead Standard DIP
Small outline SH-DIP
Matrix type Standard PGA
Surface mounted type +—— Flat type Dual lead SOP
SSOP
Quad lead QFP
LQFP
L Lead less chip carrier Quad lead LCC
QFJ
Piggy back MQFP
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DIP-28P

SH-DIP-64P

SOP-20P

SSOP-40P

QFP-48P




Package Line-up

Name of package Description Lead pitch (mm)
DIP Dual In-line Package 2.54
SH-DIP * Shrink Dual In-line Package 70
PGA Pin Grid Array Package 100
Sop Small Outl?ne Package (straight lead) _ 50
Small Outline L-Leaded Package (gull wing lead)
SSOP Shrink Small Outline L-Leaded Package 0.65mm/0.80mm/1.00mm
QFP Quad Flat Package (straight lead), _ 0.5mm/0.65mm/0.80mm/
Quad Flat L-Leaded Package (gull wing lead) 1.00mm
LQFP * Low-Profile Quad Flat L-Leaded Package 0.40mm/(()).%(())r:1r:1n/0.65mm/
LCC Leadless Chip Carrier 50/40
QFJ Quad Flat J-Leaded Package 50

*: Package name by Fujitsu.
Note: Plastic surface mount packages have some limitations regarding mounting conditions. Please check before using

LQFP-100P

PGA-256C MDIP-42C

MQFP-80C
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FAR(C1) Family 208 DS07-20101-7E MB89165A 38 DS07-12405-2E
FAR(C3 A type) Family 208 DS07-20101-7E MB89PV170A 8, 50 DS07-12518-8E
FAR(C3 B type) Family 208 DS07-20101-7E MB89173 50 DS07-12518-8E
FAR(C3 M type) Family 208 DS07-10205-1E MB89P173 8, 50 DS07-12518-8E
FAR(C3 N type) Family 208 DS07-10205-1E MB89173L 8 DS07-12518-8E
FAR(C4 A type) Family 208 DS07-20101-7E MB89174A 50 DS07-12518-8E
FAR(C4 B type) Family 208 DS07-20101-7E MB89174L 8 DS07-12518-8E
FAR(C4 G type) Family 208 DS07-20103-1E MB89P175A 8, 50 DS07-12518-8E
FAR(C4 L type) Family 208 DS07-10202-1E MB89PV180 32 DS07-12404-2E
FAR(C4 N type) Family 208 DS07-10203-1E MB89181 32 DS07-12404-2E
FAR(C4 P type) Family 208 DS07-10204-1E MB89182 32 DS07-12404-2E
FAR(C4 Q type) Family 208 DS07-10204-1E MB89183 32 DS07-12404-2E
MB86330 202 DS07-03108-2E MB89184 32 -
MB86331 202 - MB89185 32 -
MB86335 202 - MB89P185 32 DS07-12404-2E
MB86831 196 DS07-05309-3E MB89PV190A 6 DS07-12512-7E
MB86832 196 DS07-05309-3E MB89PV190 6 DS07-12512-7E
MB86833 196 DS07-05309-3E MB89191 6 DS07-12512-7E
MB86834 196 DS07-05309-3E MB89191A 6 DS07-12512-7E
MB86836 196 DS07-05309-3E MB89191AH 6 DS07-12512-7E
MB86941 196 DS07-05602-5E MB89193 6 DS07-12512-7E
MB86942 196 DS07-05602-5E MB89193A 6 DS07-12512-7E
MB89051 * 56 - MB89193AH 6 DS07-12512-7E
MB89F051 * 56 - MB89195 6 DS07-12512-7E
MB89121 10 DS07-12509-7E MB89P195 6 DS07-12538-1E
MB89123A 10 DS07-12509-7E MB89195A 6 DS07-12512-7E
MB89125A 10 DS07-12509-7E MB89P195A 6 DS07-12512-7E
MB89PV130A 10 DS07-12510-10E MB89PV530 26, 28 -
MB89131 10 DS07-12510-10E MB89535A 26 -
MB89P131 10 DS07-12510-10E MB89537 28 -
MB89133A 10 DS07-12510-10E MB89537A 26 -
MB89P133A 10 DS07-12510-10E MB89537AC 26 -
MB89135A 10 DS07-12510-10E MB89537C 28 -
MB89P135A 10 DS07-12510-10E MB89537H 28 -
MB89135L 10 - MB89537HC 28 -
MB89PV140 48 DS07-12522-3E MB89538 28 -
MB89143A 48 DS07-12528-3E MB89P538 26, 28 -
MB89144A 48 DS07-12528-3E MB89538A 26 -
MB89145 48 DS07-12522-3E MBB89538AC 26 -
MB89146 48 DS07-12522-3E MB89538C 28 -
MB89P147 48 DS07-12522-3E MB89538H 28 -
MB89PV150 36 DS07-12506-4E MB89538HC 28 -
MB89151 36 DS07-12506-4E MB89PV550A 46 -
MB89151A 36 DS07-12506-4E MB89557A 46 -
MB89152 36 DS07-12506-4E MB89558A 46 -
MB89152A 36 DS07-12506-4E MB89P558A 46 -
MB89153 36 DS07-12506-4E MB89PV560 40 -
MB89153A 36 DS07-12506-4E MB89567 40 -
MB89154 36 DS07-12506-4E MB89567A 40 -
MB89154A 36 DS07-12506-4E MB89567AC 40 -
MB89155 36 DS07-12506-4E MB89567C 40 -
MB89P155 36 DS07-12506-4E MB89567H 40 -
MB89155A 36 DS07-12506-4E MB89567HC 40 -
MB89PV160 38 DS07-12405-2E MB89P568 40 -
MB89161 38 DS07-12405-2E MB89PV570 20 -
MB89161A 38 DS07-12405-2E MB89577 20 -
MB89163 38 DS07-12405-2E MB89P579A 20 -
MB89163A 38 DS07-12405-2E MB89583B 54 DS07-12543-3E
MB89165 38 DS07-12405-2E MB89583BW 54 DS07-12543-3E
MB89P165 38 DS07-12405-2E MB89585B 54 DS07-12543-3E
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MB89P585B 54 DS07-12543-3E MB89673AR 28 DS07-12537-1E
MB89585BW 54 DS07-12543-3E MB89673R 28 DS07-12537-1E
MB89P585BW 54 DS07-12543-3E MB89675AR 28 DS07-12537-1E
MB89589B 54 DS07-12543-3E MB89675R 28 DS07-12537-1E
MB89P589B 54 DS07-12543-3E MB89677A 28 DS07-12514-2E
MB89593D 54 - MB89P677A 28 DS07-12514-2E
MB89595D 54 - MB89677AR 28 DS07-12537-1E
MB89P595D 54 - MB89PV680 20 DS07-12525-2E
MB89P601 12 DS07-12508-3E MB89689 20 DS07-12525-2E
MB89601R 12 DS07-12508-3E MB89P689 20 DS07-12525-2E
MB89603 12 DS07-12508-3E MB89PV800 44 -
MB89613R 14 DS07-12533-1E MB89803 44 -
MB89615R 14 DS07-12533-1E MB89805 44 -
MB89PV620 12, 14,16 | DS07-12534-4E MB89P808 44 -
MB89T623 16 DS07-12501-5E MB89816A 22 DS07-12507-3E
MB89623R 16 DS07-12534-4E MB89P817A 22 DS07-12507-3E
MB89P625 14, 16 DS07-12534-4E MB89PV820 38 DS07-12513-3E
MB89T625 16 DS07-12501-5E MB89821 38 DS07-12513-3E
MB89W625 14,16 DS07-12534-4E MB89823 38 DS07-12513-3E
MB89625R 16 DS07-12534-4E MB89P825 38 DS07-12513-3E
MB89626R 16 DS07-12534-4E MB89855 52 DS07-12504-5E
MB89P627 16 DS07-12534-4E MB89T855 52 DS07-12504-5E
MB89W627 16 DS07-12534-4E MB89855A 52 -
MB89627R 16 DS07-12534-4E MB89855R 52 DS07-12535-2E
MB89T627R 16 DS07-12534-4E MB89857 52 DS07-12504-5E
MB89628R 16 DS07-12517-2E MB89P857 52 DS07-12504-5E
MB89P629 16 DS07-12517-2E MB89W857 52 DS07-12504-5E
MB89629R 16 DS07-12517-2E MB89865 52 DS07-12504-5E
MB89PV630 24 DS07-12515-2E MB89867 52 DS07-12504-5E
MB89635 24 DS07-12515-2E MB89P867 52 DS07-12504-5E
MB89T635 24 DS07-12515-2E MB89W867 52 DS07-12504-5E
MB89635R 24 DS07-12531-2E MB89PV870 42 DS07-12516-4E
MB89T635R 24 DS07-12531-2E MB89875 42 DS07-12516-4E
MB89636R 24 DS07-12531-2E MB89P875 42 DS07-12516-4E
MB89637 24 DS07-12515-2E MB89PV890 50 DS07-12524-4E
MB89P637 24 DS07-12515-2E MB89898 50 DS07-12524-4E
MB89T637 24 DS07-12515-2E MB89899 50 DS07-12524-4E
MB89W637 24 DS07-12515-2E MB89P899 50 DS07-12524-4E
MB89637R 24 DS07-12531-2E MB89PV910 48 DS07-12521-3E
MB89T637R 24 DS07-12531-2E MB89913 48 DS07-12521-3E
MB89PV640 18 DS07-12505-3E MB89915 48 DS07-12521-3E
MB89643 18 DS07-12505-3E MB89P915 48 DS07-12521-3E
MB89645 18 DS07-12505-3E MB89PV920 42 DS07-12526-1E
MB89646 18 DS07-12505-3E MB89923 42 DS07-12526-1E
MB89647 18 DS07-12505-3E MB89925 42 DS07-12526-1E
MB89P647 18 DS07-12505-3E MB89P928 42 DS07-12526-1E
MB89PV650A 44 DS07-12530-1E MB89PV930A 22 DS07-12541-3E
MB89653AR 44 DS07-12530-1E MB89935B 22 DS07-12541-3E
MB89655AR 44 DS07-12530-1E MB89P935B 22 -
MB89656AR 44 DS07-12530-1E MB89PV940 30 DS07-12536-2E
MB89P657A 44 DS07-12530-1E MB89943 30 DS07-12536-2E
MB89657AR 44 DS07-12530-1E MB89945 30 -
MB89663 26 DS07-12519-2E MB89P945 30 DS07-12536-2E
MBB89663R 26 DS07-12532-2E MB89PV950 32 DS07-12529-1E
MB89665 26 DS07-12519-2E MB89951 32 DS07-12529-1E
MB89P665 26 DS07-12532-2E MB89953 32 DS07-12529-1E
MBB89665R 26 DS07-12532-2E MB89953A 32 -
MB89W665 26 DS07-12519-2E MB89P955 32 DS07-12529-1E
MB89PV670A 28 DS07-12514-2E MB89PV960 12 DS07-12545-1E
MB89673 28 DS07-12514-2E MB89965 12 DS07-12545-1E
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MB89P965A 12 DS07-12545-1E MB90V470B 96 -
MB89965C 12 - MB90473 96 DS07-13712-1E
MB89F969A 12 DS07-12545-1E MB90474 96 DS07-13712-1E
MB89PV980 34 - MB90F474H 96 DS07-13712-1E
MB89983 34 - MBOO0OF474L 96 DS07-13712-1E
MB89P985 34 - MB90V480 * 98 -
MB89997 6 DS07-12538-1E MB90F481 98 -
MB90V210 120 DS07-13501-6E MB90F482 98 -
MB90214 120 DS07-13501-6E MB90V495G 100 DS07-13713-1E
MB90P214B 120 DS07-13501-6E MB90497G 100 DS07-13713-1E
MB90W214B 120 DS07-13501-6E MB90F497G 100 DS07-13713-1E
MB90V220 126 DS07-13502-5E MB90V520A 110 -
MB90223 126 DS07-13502-5E MB90V520 110 DS07-13702-4E
MB90224 126 DS07-13502-5E MB90522 110 DS07-13702-4E
MB90P224A 126 DS07-13502-5E MB90522A 110 DS07-13707-2E
MB90W224A 126 DS07-13502-5E MB90522B 110 DS07-13707-2E
MB90P224B 126 DS07-13502-5E MB90523 110 DS07-13702-4E
MB90W224B 126 DS07-13502-5E MB90523A 110 DS07-13707-2E
MB90V230 124 DS07-13504-2E MB90F523A 110 -
MB90233 124 DS07-13504-2E MB90523B 110 DS07-13707-2E
MB90234 124 DS07-13504-2E MB90F523B 110 DS07-13707-2E
MB90P234 124 DS07-13504-2E MB90F523 110 DS07-13702-4E
MB9O0W234 124 DS07-13504-2E MB90V540G 106 -
MB90V241 122 - MB90F543G 106 -
MB90F244 122 DS07-13510-2E MB90F543GS 106 -
MB90F245 122 - MB90F546G 106 -
MB90246A 122 DS07-13505-5E MB90F546GS 106 -
MB90V246 122 DS07-13505-5E MB90F548G 106 -
MB90387 * 100 - MB90F548GL 106 -
MB9OF387 * 100 - MB90F548GLS 106 -
MB90387S * 100 - MB90F548GS 106 -
MB90F387S * 100 - MB90549G 106 -
MB90V390 * 108 - MB90F549G 106 -
MB90F394 * 108 - MB90549GS 106 -
MB90MV405 112 - MB90F549GS 106 -
MB90M407 112 - MB90V550A 94 -
MB90M408 112 - MB90T552A 94 DS07-13706-3E
MB90MF408 112 - MB90552B 94 DS07-13706-3E
MB90V420G 102 DS07-13711-2E MB90F553A 94 DS07-13706-3E
MB90423GA * 102 DS07-13711-2E MB90P553A 94 DS07-13706-3E
MB90F423GA * 102 DS07-13711-2E MB90T553A 94 DS07-13706-3E
MB90423GB * 102 DS07-13711-2E MB90553B 94 DS07-13706-3E
MB90F423GB * 102 DS07-13711-2E MB90V560 94, 114 -
MB90423GC * 102 DS07-13711-2E MB90561A 114 DS07-13715-2E
MB90F423GC * 102 DS07-13711-2E MB90562A 114 DS07-13715-2E
MB90427GA * 102 DS07-13711-2E MB90F562B 114 DS07-13715-2E
MB90427GB * 102 DS07-13711-2E MB90567 94 DS07-13715-2E
MB90427GC * 102 DS07-13711-2E MB90568 94 DS07-13715-2E
MB90428GA * 102 DS07-13711-2E MB90F568 94 DS07-13715-2E
MB90F428GA 102 DS07-13711-2E MB90V570A 98 DS07-13701-8E
MB90428GB * 102 DS07-13711-2E MB90573C 98 -
MB90F428GB 102 DS07-13711-2E MBO0F574A 98 DS07-13701-8E
MB90428GC * 102 DS07-13711-2E MB90574C 98 DS07-13701-8E
MB90F428GC 102 DS07-13711-2E MB90V580B 96 DS07-13710-3E
MB90V440G 104 - MB90583C 96 DS07-13710-3E
MB90443G * 104 - MB90OF583C 96 DS07-13710-3E
MB90F443G 104 - MB90583CA 96 DS07-13710-3E
MB90V460 114 - MB90F583CA 96 DS07-13710-3E
MB90462 114 - MB90F584C 96 -
MB90F462 114 - MB90F584CA 96 -
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MB90587C 96 DS07-13710-3E
MB90587CA 96 DS07-13710-3E
MB90V590G 108 DS07-13704-4E
MB90591G 108 -
MB90F591G 108 -
MB90594G 108 DS07-13704-4E
MB90F594G 108 DS07-13704-4E
MB90V595G 104 DS07-13705-5E
MB90598G 104 DS07-13705-5E
MB90F598G 104 DS07-13705-5E
MB90V610A 84 -
MB90611A 84 DS07-13603-5E
MB90613A 84 DS07-13603-5E
MB90V620A 86 DS07-13606-1E
MB90622A 86 DS07-13606-1E
MB90623A 86 DS07-13606-1E
MB90P623A 86 DS07-13606-1E
MB90V630A 88 -
MB90632A 88 DS07-13601-5E
MB90634A 88 DS07-13601-5E
MB90P634A 88 DS07-13601-5E
MB90V640A 84 -
MB90641A 84 DS07-13608-1E
MB9O0OP641A 84 DS07-13608-1E
MB90V650A 88 -
MB90652A 88 DS07-13607-4E
MB90653A 88 DS07-13607-4E
MB90P653A 88 DS07-13607-4E
MB90654A 88 DS07-13607-4E
MBOO0OF654A 88 DS07-13607-4E
MB90V660A 86 -
MB90662A 86 DS07-13604-2E
MB90663A 86 DS07-13604-2E
MB90P663A 86 DS07-13604-2E
MB90V670 82 DS07-13602-5E
MB90671 82 DS07-13602-5E
MB90672 82 DS07-13602-5E
MB90673 82 DS07-13602-5E
MB90P673 82 DS07-13602-5E
MB90T673 82 -
MB90676 82 DS07-13602-5E
MB90677 82 DS07-13602-5E
MB90678 82 DS07-13602-5E
MB90P678 82 DS07-13602-5E
MB90T678 82 -
MB91101A 164 DS07-16301-3E
MB91106A 164 -
MB91107 164 DS07-16305-3E
MB91108 164 DS07-16305-3E
MB91F109 164 DS07-16304-2E
MB91110 164 DS07-16307-1E
MB91121 164 DS07-16303-3E
MB91133 164 DS07-16308-1E
MB91F133 * 164 DS07-16308-1E
MB91154 164 DS07-16306-2E
MB91F154 164 -
MB91F155 164 DS07-16306-2E
MB91307A 166 DS07-16309-2E
MB91340 166 -
MB91F362GA 166 DS07-16401-2E
MB91F369GA * 166 -
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The contents of this document are subject to change without notice.
Customers are advised to consult with FUJITSU sales representatives before ordering.

The information and circuit diagrams in this document are presented as examples of semiconductor device applications, and are not intended to be
incorporated in devices for actual use. Also, FUJITSU is unable to assume responsibility for infringement of any patent rights or other rights of third
parties arising from the use of this information or circuit diagrams.

The contents of this document may not be reproduced or copied without the permission of FUJITSU LIMITED.

FUJITSU semiconductor devices are intended for use in standard applications (computers, office automation and other office equipments, industrial,
communications, and measurement equipments, personal or household devices, etc.).

CAUTION:

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

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

If any products described in this document represent goods or technologies subject to certain restrictions on export under the Foreign Exchange and
Foreign Trade Control Law of Japan, the prior authorization by Japanese government should be required for export of those products from Japan.

North and South America

FUJITSU MICROELECTRONICS AMERICA, INC.
3545 North First Street,

San Jose, CA 95134-1804, USA

Tel: +1-408-922-9000

Fax: +1-408-922-9179

Customer Response Center
Mon. - Fri.: 7.am - 5 pm (PST)
Tel: +1-800-866-8608

Fax: +1-408-922-9179

http://www.fma.fujitsu.com/

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE LTD
#05-08, 151 Lorong Chuan,

New Tech Park,

Singapore 556741

Tel: +65-281-0770

Fax: +65-281-0220

http://www.fmal.fujitsu.com/

Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Am Siebenstein 6-10,

D-63303 Dreieich-Buchschlag

Germany

Tel: +49-6103-690-0

Fax: +49-6103-690-122

http://www.fme.fujitsu.com/

Korea

FUJITSU MICROELECTRONICS KOREA LTD.
1702 KOSMO TOWER, 1002 Daechi-Dong,
Kangnam-Gu, Seoul 135-280

Korea

Tel: +82-2-3484-7100

Fax: +82-2-3484-7111
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Nishishinjuku 2-chome, Shinjuku-ku,
Tokyo, 163-0721, Japan

Tel: +81-3-5322-3353

Fax: +81-3-5322-3386

http://edevice.fujitsu.com/
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