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FMC:8L Family
8-Bit Single-Chip
Microcontroller:

MB89640 Series

Enhanced microconirolfer is ideal for battery-operated applications

Features

« Compact, high-performance CPU
core

« High speed operation at low sugpply
voftage

¢« Five execution speeds

« 8-bit A/D and D/A converters

Photo 1. External View

8-bit puise width counter/timer
16-bit timer/counter

Two serial inte;face‘chanheis
Beep tone output

Nine external infertupts

Watchaog function

Photo 2. Chip
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on FUJITSU's proprietary Femc®-aL Farmly 8-tit -+

CPU core. The mproved I
and expanded functions
include an upgrade of
timing circut functions, a
buitt-in B4 converter,
and expanded |/C ports,

Overview

P L )

“ .. improving and expanding
on the popular MB89620
Serles...”

FUNTSU developed the MBBA640 Series of micro-
controtiers by improving and expanding on the

popular MBB9E20 Series of microcontroilers. Both
the MB89620 and MBS8964C controllers are based

LI

P L I L T S T T I

Figure 1. MBB9640 Block Diagram
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Msiracl.on-cycie swilcning and low-speed clock
wrchors were added 1o the clock contrel sec-
ner These iwo adoncaal 'unchions give the user
cotrol over power consumption of the CPL,
making the MBBI640 Senes microcontrollers
ideal for use as systare cortrollers in batlery-
aperated eguiprment

Table 1 {see n 44)usis some of the features of the
MBE2EAD Ser s micracontrollers

Product Features

Campact, High-Performance CPU
Core

A rumber of changes 1o the F2C®.s8L
IMBEGRCCY CPLU core instruchion set were made 10
erhance the microcantroller & performance  The
Instruction set gener-
, i . ates mere efficient
. .. optimum instruction set

code ana the bt
for controiler appiications.,”

ISrsclions were
anhanced Tnese changes result ina CPU core
with the ophrmum insiruclon set for controller
anohcalions

Low Operating Voitage, Migh
Operaiing Speed

The m:creconrollen s capabie of operahing at 0 4
us using a 10MHz clock (V.. = 35V) Itis also
capable 0 2 us operaticn at a iow Inpul valtage
.= 22V

Five Instruction Execution
Speéeds

Tne M389G40 microcuntrollers provioe five levels
chinslruction execution speeds  This capatility
Jwes the gystem gesigner the aphly 1o fine-tune
systern performance and operating modes  Power

consumption of the microgcontrolier can be mink-
mized by matching tie instruction execution
speed 10 each operating mode of the application.
This signdficantly extends the length of time an
applcahon can run on battery power

8-Bit A/D Converier

The bullt-in A0 converter is an &-channe!, 8-bit, :
successive approximation-type A/D converter,

This converter sUpRorts a rminimum conversion

time of 18 ps. Interrupts can be generated upon
completng the CONVersion process

The A/D converier alsg provides a Sense mode.,

In this mode the A/D converter compares the oon-
tents of a register with the input data. The com-
parison s completed in as fast as 5 us.

The conversion process can be tnggered in the
foltowing ways: .

s By software
¢ By an external s gnai via one of the ports
+«  Contmuously restaried at intervals of one 281

ot nscillation frequency of the high-speed »
clock -

8-Bit D/A Converter

The built-in D/ con- I

verter s a a-channel  «  gignificantly extends the
B-bItR2-R-type DIA  angth of time an application can
converter run on-battery power.”

When the system comes to the Stop ar Clack .

mocle, the user's software controls whether or not
the converter pperation is halted, That s even in
Standby mode, the user can select to continue tc
output analog voltages or 1o halt the operation,
and thus enter the iow power consumption state

1.5 5
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© Two-Channel 8-Bit PWM Timer
- with Five Operating Modes

The Puise-widih Modulation (PWMI imer supports
ne followmyg operating modes

s+ Timer mode provdes a 0 8 us teggle outpul
and intarvar up tc 0 4 us

+  B-bt PWN mode generates 298 kHz (max )
PWid wawvaform

»  7-nik high-speed PWW mode' generates a
_185 kHz {max ) PWM wavetorm This mode
car be used at critigal frequencies in the
auagiple range

+ Connected n a cascade where channel 1
upzrales n Timer Mmode and 1ts toggyie output
4 wisd 2% the Cock source for channel 2

¢ PWW mooe charrel 15 mer determines the
<Lz e ) wedtng and cranngl 2 s treer

deter ey the peroa of the cycle

8-Bit Puise-Width Counter/Timeor

&s & timer b car nperate at e-ther Reload Timer
mode or One-Shot mode The Reload Timer mode
enatres coJnung to start from a pre-loaded valug
dowr ta the underflow »f the counter and then

S €7t OVver froma
relna lue’
". .. carn also be used 1o . . . recelve ded valu

j - The SShot
signals from a remote conirol unit.” One-5
mode also

erafy s downcaunting from a pre-lbaded value,
oLl will nalt onerator once the counter under-
hoves :

The puse-wdit lurchon can be used (o Continy-
dusy meascre the width of the <Hs> {1ogic 1) or
<Lz 1 agic 01 zohons of the input signal s cycie
car aso be used o measyre the sgnal's gycle
ength of pulse-type INpat signals and to interpret
sigrale rece veq from 2 remcte cantrol unit

16-Bit Timer/Counter :

Thes function can operate n either of two modes:
Timer and Counter  The Timer mode usas the .
internal clock source as a count clock. The
Counter mode can be configured 1o detact and i
count aither edge of the external source. .

Two Serial Interface Channels

Each MBB9840 Senes rrucroconiroler includes a .
buit-in 2-channei serial interface-that is capable of

performing 8-pit |

serial data trans- “ .. port s ideal for driving LEDs."”
fers The interface .

incluges powertul functions that provide the flexi-
bility 1o specify tut-shft diracthon, muitiple clocks :
and gperation using an external clock,

Beep Tone Output .

A& neep tone can e output through a port. This .
autput 15 deal for funchans such as keyboard
sniry feadback or warmimig tones,

Medium Voliage Port

Port 41 a deaicated oulput-only port. This port .
provides an open TN

drain output capa-  “, |, /deaf for use as a system
bie of wihstanding  controller in battery-operated
voltages up ic 15V equipment.”

This part 15 weai for .
driving LEDs .
Interrupts :

The MBBI640 Series supports up 10 ing infernal
and three external intarrupts. Multilevel intgrrupts
can be nested up 1o three levels, Levels and prior-
mes arg configurable by the application software.

Nine External Intarrupt Pins

Mulbhiple wakeup interrupts can be generated via
extarnal ping

1-7 7



Table . MB89640 Product Configuration

Clack GCanerator

Product Name MBB3E4S [ MBBIGAE l MEBSGAT MBBGPEAT -!— FMBBIFE A0 I
i E‘.-al_.a_nc"
T Rody
Classification Mass-Products {mask ROM product; mr-pJ-v:w 1o Devize s
\PR'OII\.&} (Panyoack
svalaabon
Instruction Bit Length B Bi1=
rstrucion Lengtn 14 3 Bytes
Datar Bit Length 1.8, 16 Bits '
Number of Baaic Instructions 136 Instruciions .
——

Bum-|r

Mirimum Instruction Execulnn
Time

04 ps/ 10 MH2 10 6 4 us10 MHz 61 us/32 Kz

b interrupt Processing Tima

3 6 us/10 MMz to 57 6 us/t0 MHz, 582 & ps/32 KHz

16 K x B Bits 24 K x 8 Bis 32K xB8Bits | 32K «8B1s ! 37 Ko« 3 oits
AOM size {bult-n {but-in (bt ibultar * (exernal
- ROM) ROM) A, TR0 RO
- RAM Size 512 % 8 Bty 7EB x B Buls tK « & Bitg T X B Bils g e i
Poyts
Sherad pins in parentheses ()
input 9 {9
Qutput 24 {16)
It Cutpit az a2
Tokal 65
Tiner PWM 88> 2 o B
P}M-Wadth Timer 881wt
FirnaiCounter 16-8it % 1
udat 110 B-Ritx 2 o o
K0 Converter B-Bit 8 Channes
b}h Converter 8-Bit « 2 Channels
Nusriber of Extarnal Int;rrupts 9
Sthnighy ii.ilodes Clock Mode, Sub Mode, Sleep Mode, and Stop Mode
- |
- Proceas CMGS
te w e .
Package FPT-80P-M11, FPT-80P-MOE | oot
; f . A
Opergting Yoltage 2.2t 8V L 2T m B 45150670
- = 1———-«—'—!
e MABM P T 2-EA-
EPROM Compatibie | i = \
“THIS wGPAGE VET 53 AULENT FD 00 SENSINGES SUIR al 2P AN el Leny
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Watchdog Function

& watchdog bmer s provided to detect endless
Ioops of errors in the apphcation software A CPU
resel 1s generated when the tmear averflows

Support Environment

A nurnber of tools are avallable 1o support the
development of efficient and etfective application
software  An ANSI standard C cemprler and C
@angLage-level debugger are available The REA-
LOS/96 reai-nme 3perating system 1S currently
baing developed

Tne MBBIPYE40 s provided as a funcional oper-
anar-evaluatior version of the MBB9840 Seres

mictocontrollers. This product provides both eval-
uation and piggyback capabilities.

The MB89PVEA0 12 used as an evallation chip b;
canngcting a development 106! connactor 1o the
socket on the 100 of the package. By mounting an
EPROM, the MBBIPVE4D can be used as a piggy-
back davice. The evaluator is the funchonal eguiv-
alent of the mask ROM product and provides a
tughly-efficient evaluation capability.

Device Characteristics

A biock diagram of the MBB9640 15 shown in
Figure 1 (see p. 40) The pin assignment is shown
mnFigures 2and 3{seaep 42) @
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