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PROBLEH DEFINITION

Avent propos:
Possibilities for these lectures:
->  Say nothing about all YES

- (Give a list and short description of many types

NO
by a siagle precesge

of micros and give a brief description of their
features)

8 Bits:  8080,8088,280,M6800,16809,68008.......
(¥au surely know seme more)

Which Wigroprocessor | Wk.ok auln fe. cfu re

7‘@ -

gE

L

16 Bite:

32 Bits: 80386,M08020N

- CISC _
mpc\‘“” ~PRAALLEL
Specials: Transputer Bit-Slices.. - o
COMPUTER
or... - CRISP STRUCTURE u
Say all about al t nothi e - ﬂETHOD: OF
~»  Say all about almost nothing _ Py R
(Select 1 or 2 micros other than the M6809 TRANSPITER CLASSIFICATI
and explain their features in more detail) - v e - N TE ﬂCgNﬂEg
- CATE ACHY |
Desided: Doneribe M88000 and M88020 and compare SYSTENH

them te the MS809. Where do wa need — CUSYOH Vi
18/32 bit mechines and why
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After performance comparison with other
components it will become clearer why the
DSP is more suitable for several types of
applications.

The basic elements of a real-time processor
are:

- ALU (one or more for
Addr. and Data)
- (Floating Point Unit)

- Program RAM or ROM
- Data RAM

- Paraliel NO Comtroller
- Serlal NO Comtroller




There are several ways to realize a concur-
rent system of many basic element de-
scribed above, each one having a different
throughput, privileging in one case one
aspect respect to another

Differences on performance respect to a basic
system that make use of DSP
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MICROCONTROLLERS < > DSP

- A ““microcontrolier’’ contains all the neces-
sary components of a complete system on
one piece of silicon (E.g. Intel 8051, Motor-
ola MC6804, MC6805, MC68HC11, etc.)

- Less performance than a DSP

- 4, 8, 16-bit
&
- instruction set more like CISC processor (using more then
one cycle per instruction) :

- some extra pmﬂmm&m*“ like A'D
converters are not available on DSR,

- Is not designed to build concurrent systems but for
economical applications in embedded systems where is
necessary only to have the capability of one of the most
common 8-bit or 16-bit microprocessor instruetion sets.

N

Applications:

- industrial control
- device controller (printers, plotters, etc.)

- in an array of front end processors in a High Energy
Physics Experiment for slow calculations

- DSP is replacing to this component in the most sophisti-
cated applications where speed is an important factor.

o



TRANSPUTER < > DSP

« A Transputer contains in a single chip:
- 4N integer processor
- a Floating Point Unit
- 4 Khyte of memory
- 4 high speed seriai links {20 Mbit/sec)

- Transputer is designed as a programmable component to
implement a system with much higher degree of concur-
rency then is currently common.

- The Transputer, together with the formal rules of Occam,
provides the design methodology for this family of con-
current systems.

- Speclel instructions divide the proeusor time' betwesn the
concurrent processes and perform interprocess commu-
nication

- In addition the transputer is designed so that its standard
behavior corresponds to the formal model of a process.
As a consequence it is possible to program systems con-
taining multiple interconnected transputers in which
each transputer implements a set of processes.

- Since a program is defined as a set of processes, it can be
mapped onto such a system in a variety of ways, for

example to minimize cost or to optimize throughput, or to
maximize the responsiveness to specific events.

- The architecture should give the possibility to span the
range of application from microcontrollers to supercom-
puters

ADVANTAGES AND DISADVANTAGES:

- Itis easier to build concurrent systems because of the good

coordination between hardware and software (Occam)

- Easier to transport software on different concurrent
systems with different number of transputers.

- Good concurrency, and good flexibility, but the through-

put respect to another architecture that makes use of

DSPfor a more specialized application has tobe verified.

- The time required for a muitiplication is $00 neet aver
for T800 (~ 2 usec for a T414). Most DSP’s do it in one
cycle (75 to 200 nsec), the same is true for the division and
for the floating point operations.

- The performance of a Transputer begins to drop noticea-
bly as soon as the on-chip memory is too small to hold all
the frequently accessed data. And its premise that the
world is process-shaped rather than procedure-shaped

may well be true, but the majority of available software
doesn’t reflect that belief.

- on the contrary the DSP don’t have special signals or
instructions foreseen to implement a concurrent system
with message passing.

k]



RISC < > DSP

- Deeper investigation is merited by the RISC architecture

because it is the most innovative and is based on concepts
that are attractive for applications in: workstations,
superminis and also as embedded controllers.

- From the initial simple concepts of a register-intensive cpu

design from Seymour Cray in 1960 to the modern notion

of RISC architectures emerged from John Cocke’s proj-
ect at IBM in 1970.

Cocke’s team goal was to design the best CPU architecture
for an optimizing compiler

the machine should be register-to-register with only load
and store accessing the memory.

the architecture eliminated microcode and microse- ._

quencers in favor of simple, hardwired, pipelined, one-
instruction-per cycle CPU design.

RISC technology created an almost insatiable demand for
memory speed. The answer to the problem come with

high performance memory hierarchy, including general
purpose registers and cache memories.

the instruction set is regular and simple with few address-
ing modes: indexed and PC-relative,

There are then some RISC variations from these
common theme.

- IBM 1975 with 801 minicomputer
- BERKELEY 1980 with RISC I and RISC II

- STANFORD 1981 with MIPS (Microprocessor Without
Interlocked Pipeline Stages)

- IBM and Stanford pushed the state of art in Compiler
Technology to maximize the use of registers.

- the key idea i to expose in the instruction set all the processer activity
that could effect performance. This phileseply, coupisd with the
concept of a streamlined instruction set, allowi g dhiit of fuletions

from hardware to software. :
- Hennessy's team at Stanford recognized that with a ; ,
Interlocking the pipeline wasn’t necessary. The y

had to make sure that the instruction directly after the LOAD
didn't use the new data.

- The BERKELEY team did not include compiler experts,
so a hardware solution was implemented to keep operand
in registers.

- to optimize the task switching time they have defined many sets or
windows of registers (global and local) so that registers would not
have to be saved on every procedure call. The disadvantage of

register windows is that they use more chip area.

- As Compiler Technology improves and sufficiently fast
processors become availabie, there should be decreasing
necessity to program in assembly language.

ey



Each vendor has had to improve sm.ne
characteristics to translate the University
design into workstations products.

b
- SUN Microsystems adopted some ideas of Patteral;:l:) :
work at Berkeley and designed a system tha_t Shm;v[ 08
portable between implementation technologies (C h_,
ECL, etc.) calling it SPARC (Scalable Processor Archi-

tecture).

Customers are looking at SPARC as an instruction-set
definition, with many implementations available.

- MIPS Computer System turned Stanford team’s e.ffo:;t
into a product. They retained the Stanl'orfi dles;lgnl:
delayed load and branches, and focused ona single hig
speed implementation rather than scalability.

- The MIPS designers felt strongly that the key to |:»erforll)nljI
ance was the ability of the compiler to manage C
pipeline during floating point as well as integer operata-
tions. The floating point unit must understand the st;loe
of the integer unit’s pipeline at all times (R3000, R3010)

The Fairchild team did not attem Pt to reimplement
cither research chip.

The Fairchild Clipper now availabie from Inter-
graph Advanced Processor Division, was the first micro-

Processor design to recognize the growing memory band-
width,

Their sotution was to separate the relentless demand
of instruction fetches Load/Store activity by providing
separate instruction and data buses,

The Clipper supports the dual busses with a pair
integrated caches and memory management chips.

The MC88000 from Motoroia appears to be a blend

of the purity of MIPS’ CPU concepts and the innovations
of Clipper’s bus architecture.,

It follows the dogma of simple, one-cycle, fixed-
length instructions and load/store architecture.

5
Like Clipper, the MC88000 is a dual bus, three-
chip layout (HCMOS). All the execution units work over

the same two source buses and a single destination bus,

The most important characteristics of the MC88000
may be the system’s ability to incorporate new, special-

ized execution units, That starts to make room for some

really interesting special purpose units, like vector proc-
essors or graphic engines.




- MIPS, Intergraph and Motorola ail have taken different
architectural approaches to a common goal:

A FAST UNIX WORKSTATION

- Chip vendors, with characteristic optimism, are already
discussing coprocessors for signal processing, message
handling and graphics.

This time the breakthrough eeuld come in multiproc-
esssing, and again it could be led by software,

Just as RISC Technology will let Compilers make
CPU pipeline more efficient, perhaps a new technology
will let compilers make a cluster of CPPU more efficient.

FIRST 83000-BASED UNTX WORKSTATJON APPEARS

he first Unix workstation
based on the Motoroia 38000
RISC processor has arrived
from Opus Systems. The Personal
Mlinfnn;l Series U)O;} is s 1T-MIPS
machine featuring &
architecture dutpunmm.m
with an 80386 [/0 subaystam.
The machine brings mainframe

tachnology to the workstation

ronment, thanks o ita 1/0 suhlyl-
tem designed by Eversx Bystems.
The subsystem is s dedieated 1/0
processor eapubk of simultansously

tema and products. Motorola's Bina-
ryComplubd:tySundudpwvﬂnl
low-level specification for intarse-
tion with the Unix kernel for sil ap-
p“l:domruuninzm-buodusnl&
y vendors, including Opue
tems, have agreed to support th’:
standard. As a result, applications
runsing on the Opus machina will be
assured of runniag on any BCS-com.
pliant 88000-based Unix system, and
vice-versa.

pany’s port of Unix in-

cludes all commands, utilities, and -

other pregrams that ace part of the
standord AT & T relesss, s well as
tha portable C compiler and an
ANS]-standard Fortran T7.

Tha system, which is the first
produst of a sirstegie slliance be-
tween Cpus Systems awd Everex
Systems, will be marketed separats-
ly by the two co ies. Priess for
Opus' Personal Series

8000 machine start st 30008, and
ahlpmuu begin during the second
quarter. Evevex Systams has yet to
snnounce its pricing structurs for its
machine.

Opus Systemas, 10842 Stavans
Creek, Building 400, Cupertino,
CA #5014 (408) 448-8110. CIRCLE 333

Everex Systama Inc., J8431 Mil-
mont Dr., t, CA 94538; (115)
458-1111. CIRCLE 354

Other RISC's vendors:

-ACORN VL86C010

tech. VLSI Technology - Sanyo
- INTEL: 80960 (for embedded applications)
- AMD: 29000 Family
- HARRIS: TRX2000 (high integrated
FORTH executing microcontroller

Univ: BERKLEY STANFORD
Vendor: SUN MIPS Comp. Sys.
Type:  SPARC MIPS (Microp. .
- Without Int. Pip.)

Second Sources

- FUJITSU 1.3um 25MHz - L8 Logic .9um 25 MHz

- Bipolar integrated - Performance Semicond.
Technology .8um 25MHz

- Cypress .8um 33MHz - Davice Technology

Competitors recognize as long-term micro-
processors innovators:

MOTOROLA, INTEL, AMD



CISC < > DSP

- CISC (Complex Instruction Set Computer)
architecture use a large amount of hard-
ware complexity to provide high degree of
instruction set capability.

They are characterized by a large instruction set
with some very complex instructions.

The length and execution time of instruction is
different from one another. Instruetions can ma-
nipulate bit, byte, word and lomyg word

- The dynamic bus interface allews for simple,
highly efficient access to devices of different data
bus width.

The latest components of this technology support,

directly via BUS Monitoring, Multimaster and

Multiprocessor applications.

Advantages and Disadvantages

- Some instructions needs more then 50 cycles to be exe-
cuted. However it does have control lines to support a
multiprocessing environment and is connectable to dif-
ferent bus width devices. On the other hand, DSP exe-
cutes most instructions in one cycle.

Benchmark analysis of CISC, RISU, DSP and Transputer instruction
sets measured in MEPS cannot be used (o make a meaningtul comparisen
of performance, particularly between machines with different architec-
tures.

Each MIPS unit should be multiplied by a noermatizing factor that
reflects overall system performance.

The real comparison between vne cumponent to the other in u par-
ticular task, is the time required to execute that particular task.

- RISC and CISC may become more alike in the future.

RISC is a technology, a philosophy of design, not a
product.

Some design techniques that have been applied to

RISC machine can be applied to CISC architecture to &

improve performance.

« An exampie is the National Semiconductor 32532 general
purpose processor which incorporates many RISC fea-
tures. It has:

- on-chip data and Instruction caches

- direct-tnapped caches for stack access

- pipelining and branch-prediction logic

- It uses microcode (not used In RISC) for only the most complex
instructions and hardwired logic elsewhare.

- Processors like the 32532 with Intel 80486 and
Motorola 68040 (expected next year), incorporate more
RISC-like features to push the number of cycles for most
of the instructions below 2.

These new features will probably characterize the
new type of processor as:

CRISP

(Complexity-Reduced Instruction Set Processor)



to think how one coniponent wiil fit berter than another.

- An investigation must certainly include the component Currently available products;
instruction set. speed and internal architecture that is
best suitable for the appiication algorithms or for the Device RAM
needs of the more general project. Bytes

¢

Pins VO Special features

H

MCBBHCO4J2 32 1.0 20 12 Low cost, 2V operation
MCBSHCO4J3 124 1.7 20 12 Low aset, 2V operation
MCASHCO4PY 124 1.7 n 20 Low ssat, 2V operation
MCSAHCO4P4 158 3.7 mn 20 Low onet. 2V operation
. MC146808E2 112 0.0 40 18 8 extomal address range
- More.: decisive in determining -the o'verall th-roughpu_t ina uCiesseaz 112 20 40 82
project, can be the harmonious interaction and inter- MCiss4TOSOR 112 20 40 32 EPROM

communication of the various components rather than MOt
the speed of any one single component.

- Thus the real effort in designing a specific application or
project should be based on defining

«“THE MULTIPROCESSING . :
ARCHITECTURE” MCOSHCIOSNS 170 8.9 82 48 @.;E#m:ﬁ

for thtf best performance solution to the application or MCAHCIIAD 188 DO SIS /M numo# oL 8. 340 A0,
project. 100 et wih .00 gy
weishdeg. . = WO
MCOBHG11A1 M6 0.0 A 2018 M A bt 9t

MOMHGIIAD M8 00 S48 20718 As SBMDIIAD but witieg and DEPADM
MOBMHOSI1AR 208 10 S48 /34 BEPRON, feares o MIMNOV 1A

Ccep - ‘-'am'-tfh bF‘r'lt:"j ?fortr ll-s

SP|

«  sarial patipheral interlace (synchionous)
sCt = sarial sommunisations ineriane (aaynohanous)
P cap. «  input cepivie repister
OF comp. = oulputl SOMpPae
PLM a  pulse iehgth

e



16 - HCMOS plans

Products due lo be introduced during 1988,

MOTOROLA
i AAM ROM Pins O Special fealures
pevies Bytes K bytes P MC28HC14 258-BYTE EEPROM IN 8PN DP
MCTe01 8-8IT NPUT PORT
MCT4HC165 8-BIT INPUT PORT
MCSBHCT04P4 158 3.7 28 20 EPROM, low cost, 2V operation MCTALE188 8-BIT INPUT PORT
MCT4HCS08 8-8IT QUTPUT PORT
i th1 P MCTALSETY 18-BIT OUTPUT PORT
MCeSHCTOSCS 176 7.7 40/44 N E;ﬂ:ﬂ SCI, SP, 18-bit timar w cap., Mmc:::::: 1. Lw XED LCD Dnm
MCSSHCOSCY 384 15.7 4044 3N sCl, srummmtwuwvmmp DIGIT LCD DRIV (2 MUX)
AD CONVERTER
MCOSHCOSLE 178 8.0 (1] " mmm.m‘mnw
MOSSHOMMS 180 41 B4 W
- . ﬁ' ‘ . ! - .
o - 8 e
MOSMOGDN [ 7] a1
MCOSHOCIB4 . 82 42 -, -
ne e S48 0t N 2 1P cng., lm‘ﬂ mrmnmmmm
MC1eSIE? " ANOR = 5 TO 1023 AND 0 TO 127
MCSSHCI1ESD 812 120  BI/48 3M34 n.:m:“cl.wmoa a0, m“"mﬂg'm
lm.mn S0 puine sommiater MO148108 PLL 14-8iT10-8IT PROG. DV-8Y-N COUNTERS
MOMMHGIIEY 812 0.0 LAl 201 Ae 1189 but withowt PANGE = § TO 16353 AND 3 YO Vil
MOMMOiItRe 812 0.0 SLAS 20118 Ae GINGTIRS but withawi lva MS140100 PLL 14-BITHOBIT/7-BIT PROQ. DIV-BY-N
MOMMOSI 102 $12 20 S48 20/18  Aa SOHO1IES bt with B [*Y

ODUNTRRS
\ NGRS TOSE 40 1470 1008 MO 1 10 17

MG14040e LCD DAWER (33 SROMINTY)
. (4 8 DIGITS BY 7-SEGMENTS MAY BE PARALLED ROR MORE DIOITHY
As the MCU guide e updated once your il is not possidle 1o Inglute he
exact Introduotien dawe %m lmmyour product mariier or &
separate product introduction Net
BRCA
CDPOSHCSAA1 10-BiT AD CONVERTER
COPSSHCIN 128 X 8-BI1 STATIC RAM
COPssHCIINE 256 X &-MT STATIC RAM
Ci
3P - sarial paripheral interace (synchruneus) DPSSHCHITY REAL TIME CLOCK
3C) - serial communiostions imeriace (ssynchronous)
iPcap. = inpul capiure register
O/ comg. = output compare regisier

PLM pules length modulstion



* PCx2100 40 SEGMENT LCD DUPLEX DRIVER

* PG2110 80 SEGMENT LCD DUPLEX DRIVER

' PCx211t 64 SEGMENT LCD DUPLEX DRIVER )

* POx2112 32 SEGMENT LCD STATIC DRIVER i ’ mO=— DY

DTMF GENERATOR WITH PARALLEL INPUTS
DTMF GENERATOR WITH |~ * C BUS INPUTS

256 X 8 STATRRIC RAM
128 X 8 STATRRIC RAM
CLOCK / TIMER

»
8-BIT REMOTE VO EXPANDER
v
mii
I & S
1 " :'.
oF
SAAIS o
* SAA3019 4
SAAJO2S R TRAMBOODSR >
* SAB3013 HEX $-4T D/A QONVERTER
SAB303S FLL DIGITAL TUNING CIRCUIT WITH 8 DVA CONVERTERAS &
SAB30YE FLL DIGITAL TUNING CIROUNT 0O
0ABI0I7 FLL DIGITAL TUNING CIROUIT WITH ¢ DA OONVERTEAS
SAAS240 TELETEXT CONTROLLER OHIP - 488 LINE SYSTEM m
TDA3S20 DIGITAL STEREO SOUND OONTROL IO
TRASOS MUSTI: FMAF SYSTEM g
* TDA1834A 14-BIT AD CONVERTER - SERIAL OUTPUT
* TDA1840P, D 14-BIT AD CONVERTER - SERIAL INPUT
* NESsO3S 8-BIT A/D CONVERTER - SERIAL OUTPUT l
 J

" = REQUIRES AN EXTRA ENABLE LINE
ABOVE PARTS, EXCEPT THE PCx8591 AND TEAS000, ARE AVALABLE TODAY

SPBAQUE

UCN4810/8610 SERIES POWER DRIVING OUTPUT PORTS
UAA2022/2023 16-8IT POWER OUTPUT PORT
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8 - BIT TIMER

Int.—| 8-BIT

cpy TR0

- e W m owow ow w

SERIAL BUS

PORT A PORTB PORTC

e e 1 e

‘X NOT ON 'J VERBIONS

68HCO4

HCMOS Technology

04-158 Bytes RAM

1-4K Bytes ROM

4K Bytes EPROM Version

20 & 28 PIN Packages - DIL & PLCC
Low-Power Stop & Wait Modes

Self-Teat

Serial Address & Data Buses {for small die size)
Paralle! 8-Bit Peripheral Interface

Similarity to 6800/6805 Software

Power saving - stop and wait

Trus bit manipulation - bit set, clear, test
Move immediate

Arithmetic and logical intructions

MGEHC 04 E%
CPU CrU
[7 A 0} ACCUMULATOR
[7 X 0] INDEX REGISTER X
[7 Y 0] INDEX REGISTER Y
[ 0] PROGRAM COUNTER
[C 2] NoRMALFLAGS
INTEARUPT PLAGE
L T¥ ]
— ok
*
cCPrPU
INSTRUCTION SET
Indexed addressing



ON CHIP SYSTEMS

Y T G N T

G8HCO05B
(4K -

18K

68HCOS GENERAL BLOCK DIAGRAM

TIMER SYBTEM
16 - BIT

.. BT MEMORY
AOM

CPU [h EEPRAOM
EPAOM

O SYSTEMS, PARALLEL, SERIAL, ANALOGUE

L is T TR [ﬁ]

o
ceu cru )
7 A 0]  ACCUMULATOR
[ x__ 9 INDES REGISTER X (2nd ACC)
ERIEY
fi3 PC %  PROGRAMCOUNTER

12°
Lofofofofol 1 sp 9]  sTack POINTER

[HINZg ]  conomon cooss

" MY iy On Same vassions

s ok

(=)

INSTRUCTION SET

Mukiply *

Indexed addressing

Power saving - stop and wailt

True bit manipulation - bit set, clesr, test
int. pin test

Arithmetic and logical instructions



v e Satlomanid .

ADDRESS AND DATA BUS

internal only, NOT expandable
010 2.1 MHz bus speed, up to 4.2 MHz as option
Address range up to 16K implemented,

architectural limit 64K

T

L 1Y
MIHOM
MCSHCOS MEMORY MAP
[+]
SHORT AAN 3 VO
ADDRESSING { - }S%TR‘T'B
MODES 258 __m_
OPTIONAL
USER AOM OPTIONAL
AAM
USER ROM
RAM
SELF CHECK
ROM
ROM VECTORS § STACK

PARALLEL PORT 1O CIRCUIT

MBBHC 05

DR 1| ODR Q

]

oom[nons[mm sor § 0ORF D

Typical Port
Data Direction

Register

Typical Port

Pin

Register .__'
P-7

RB & S



' 0 °] AaccumuLaToR
CPU MEMORY [ IX °| INDEX REGISTER X
B u s Hyal [ Iy 9] INDEX REGISTER Y
[15 SP 0] STACK POINTER
[® PC ] PROGRAM COUNTER
2,

Peripharel oy eiscns

SXHINZVC CONDITION CODES

KXKK KRR
PPrITrpeT SEE PTTTTI FERE T RS L

133232222

RB & SH
Rl & BH

MEBHC 11 [ﬁa
MeBHC11

83101 1A/E BLOCK DIAGRAM

CPU

s INSTRUCTION SET
16-BIT TIMER| [ 8-BIT PULSE AC§ WAT. PERI %(;M
- Divide and Multiply / *
_I 16 bit compare, exchange, arithmetic, load/store
— —EEPROW] Power saving - stop and wait
INT. glllﬁl ) BT& [_EEPROM] Multiple bit manipulation - set, clear, test
e ROM_]
"C" compiler
sSCI | SPI 8-81T AD CONVERTER
Hi- ADDRESS LO-ADORESS
PORT 8 PO{!{tCI t l 1 PORT D1

oy - !



HS 784

9 91
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Bopyolep

idnusjuiopousd [ | . ”

——sjojeinwnooe asind

L LOHBIN

IHPUT SAPTUNE

=]
—

[7 input capture ]

L3y

MGBHC11 I
INPUT CARPTURE

INFUT WAVEFORM 1 I

COUNTER '_"XGO  Cl B Y& ym—-—jsr—

INPUT GAPTURE xX b 4Ll ¥ o

RAM XX ) G




RAM

XXXX
AXXX
p45 53
000é
0008
0006

viagnCii
IMPUT CAPTURE

COUNTER CAPTURE
0000 XXXX
0005 XXEX 5
0008 0006
0008 0008
000C 0009

PULSE LENGTH « CAPTURE - RAM =9 -6 = 3
INCOMING PULSE
MGBHC11
QUTPUT COMPARE

=7

° \.- No, then wait
e Yes, then GO
A % / —_—

OUTPUT COMPARE

MEGBHC11

INPUT WAVEFORM

CQUNTER

INPUT CAPTURE

RAM

Counter :
k
Interrupt
Output compare Output change
OUTPUT COMPARE
b

) CH D N N L D S 6




i iing oy¥om ) ¥

QUTPUT COMPARIE
PERIODIC INTERRUPT:
410 mS, 8.19 mS, 16.38 mS, 32.77 mS int, rate
COUNTER COMPARE
A i e ————
0F +Aa
® l WATCHDOG:

Software programmabie for (@ 2 MHz bus);
18.38 m$, 85.54 m5, 282.14 mS, 1,08 S int. rate

RRERR B2

o e S g Y
T e g Y

T Ohdtenpered T—p—o"}> oc!
[ Oupalompares*  |——{ = ©OC

* Preprogrammable to Input Capture




FaF Y|

ovpt O
l Peripheral WFQJ
ANALOGUE TO DIGITAL CONVERTER

Successive approximation with capacitive ladder
8 (4) analogue input channels

8 bit resolution, max. total error +/- 1 LSB

4 resukt registars

68HC 11 EMULATION SUPPOIT

Very low cost with evaluation board, EVB
Low oost evaluation module, EVM
Full feature emuigtion with HDS300 plus personality

Third party emulation suppliers

LITGRATURE UPPORT

GEHC1 148 DATA BOOK
68HC11A8 PROBHANIMERS ASPERBNOE MANVAL
68HC11A8 PROGRANIMENG AEFERENCE OULIDE
68HC11 COOL AND POWERFUL BAOCHURS
68HC24 DATA SHEET

" 68HC11 EVS BROCHUNE

68HG11 EVM BMOCHUAE

HDS300 BAOCHURE

THIRD PARTY SOFTWARE SUPPORT INFO SHEET
THIRD PARTY HARDWARE SUPPORT INFO SHEET

ry



J5TOMER SPECIFIC VERSIONS

- ¢ above lunctions or their combinalion does not suit your requirements it is possibl.
v make a specific design based on Motorola ASIC standard cell or gate arra
roducts. The 68HCOS CPU and a number of the peripheral functions are available ir \\
he standard cell library. This makes it possible to design a 68HC05 based MCL
ixactly to your rquiremants.

“or larger systems it may be more effective to use a standard MCU with an expansior
ws such as the MC6BHC11A1, and an ASIC product for all the speciai functions tha
re not available on the MCU. This option makes it also easy to use inexpansive
xternal memory for large programs.

Target
|
Users Target

e
) vﬁ::i {tees® P“"‘h\

= (URAREREDARES 3
-ty T CORt
IAM . k rh
- - ” ']hf’
-4 i:; I
(1 X - .
: s..-;..:;um,‘? | l | miit ' $78. :
s 1 2 P .
. r.. ” LOGC ®
s, mECesat—— . MZE:
;0):: L - oe o e ;:e;:l 240 X 246 Wit




DEVELOPMENT TOOLS

— HDS - 200 PERSONALITY
— HOST Common Real- Time
COMPUTER Emulaion Emulakr
Cortroler Poey TTTTTT]
6808 Emia
_
m:u Ny
DEVELOPMENT TOOLS
HOBT Ho8-30 1--- | pengoneurv
COMPUTER Reel- Time
Emulsor r'rrTT'r'r"
Cammen Personalty
Emistion 68HCOS 68008 Ermulation
Controler GHCH1 68000 Pug
800 010
68080



ihe following diagram shows a possible MCU based application 1o ilustrale some ¢
ihe additional components that may be used with the MCU.

T Vad
- | ]

T Vdd

Drive
High s .
Status o.':' wlﬁh
Tempearatire g
or
Praggie
Sona

pe s

LCD deiver  0.g MC140000
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