





High-speed 12-bit tracking ADC using
field-programmable logic sequencers

DAVID WONG

The high-speed 12-bit tracking ADC described in this article
is based on two logic sequencers type PLS179 from our bipolar
Schottky Programmable Logic Device (PLD) Series-24
(24-pin DIL) Family. Thesc ICs are field-programmed by
selective blowing of fusible Nichrome links and intercon-
nected to form a 12-bit Successive Approximation Register
(SAR), up/down counter and biphase clock generator.
Features of the PLSI79 logic sequencer are:

e 45 product terms (32 logic terms, 13 control terms)
¢ 20 inputs (8 dedicated)

e 41/Os and 8 registered 1/0s

o typical propagation delay 25 ns (input to output)

e typical power dissipation 725 mW

e maximum clock frequency 18 MHz

e operating temperature range O to 75 °C

e encapsulated in 24-pin plastic DIL (PLSI79N or 28-pin
PLCC (PLSI79A)

¢ supported by Automated Map And Zap Equation (AMAZE)
PLD design software which is free of charge to PLD users.

Further details of the PLS179 and the AMAZE software are
given in the Reference.

OPERATING PRINCIPLES OF THE ADC

The simplified block diagram in Fig.] illustrates the principle
of operation of the ADC.

When input ST is set LOW, the 12-bit SAR is initially
loaded with its half full-scale value (2!! = 2048) which is

then converted to analog form by a [2-bit DAC. An analog
comparator senses whether the output level from the DAC
is greater or less than the analog input level and causes the
SAR to increment or decrement until parity is achieved by
successive approximation. Output DONE is then set HIGH.
When output DONE is HIGH. and as long as inputs ST and
HOLD are HIGH, a tracking mode of operation is available
during which the SAR is converted into a 12-bit up/down
counter by setting the TRACK input LOW. The up/down
counter is incremented or decremented under control of the
COMPARE inputs at the rate of one LSB per clock period to
follow the analog input variations. The up/down counting
can be halted at any time by setting the HOLD input LOW.
The digital data output then remains constant indefinitely.
This facility provides a very good sample-and-hold function
because, unlike with analog sample-and-hold circuits using
capacitor storage, the output level doesn’t decay due to charge
leakage.
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Fig.1 Simplified block diagram of the 12-bit high-speed ADC.
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Input latches

Since inputs ST and HOLD may not be synchronised with
CLOCK 2 there would be a possibility of them assuming a
metastable state if some precautions were not taken. They are
therefore each effectively latched by a flip-flop and two
p-terms configured as a non-inverting D flip-flip at outputs
START and HDL respectively. Once latched, their logic states
become effective at the rising edge of the next clock pulse.

Clock generator

PLS179 ADCB2 generates biphase clock pulses (CLOCK 1
and CLOCK 2). the frequency of which is controlled by the RC
network at pin RC. It is recommended that the value of the
capacitor be made less than 1 nF. The actual RC time-constant
for a particular frequency must be determined experimentally
(see Application Note 13 in the Reference for further details).
The two clocks are basically anti-phase but the propagation
delay of CLOCK 2 is 25 ns longer than that of CLOCK 1.
CLOCK 2 controls the SAR and the up/down counter.
CLOCK 1 controls the comparator latch.

Comparator SE/NES105

Our high-speed, high-precision comparator SE/NE5105 has
an input offset voltage of only 100 pV. an input offset current
of 3 nA and a response time of 36 ns with 1.2 mV of over-
drive. It operates from a dual 5 V supply and incorporates an
active-HIGH output latch. It has a voltage gain of 88 dB and is
capable of driving 10 TTL loads.

FIELD PROGRAMMING THE PLS179s

The PLSIMs are field-programmed using our PLD
programming software called Automated Map And Zap
Equation (AMAZE) as shown in the appendices. The SAR
circuit is first designed as a state-machine (file name:
ADCS.SEE) and then, after pin assignments have been made.
partitioned into two PLS179s. The up/down counter, input
latches, bi-phase clock generator and open-collector output
DONE_OC are then implemented by using Boolean
equations in the appropriate .BEE files (file names:
ADCB.BEE and ADCB2.BEE) in AMAZE. These files are
then assembled to produce fuse maps for programming the
two PLSI79s (ADCBI.STD and ADCB2.STD).

AMAZE SOFTWARE

The AMAZE software consists of the following five modules:
e Boolean Logic And State Transfer (BLAST) entry program
e Program Table Editor (PTE)

e PAL To PLD (PTP) conversion program

e Device Programmer Interface (DPI) program

e PLD SIMulator (PLD SIM) program.

Each AMAZE software package will be made available in
various combinations of the foregoing modules.

Features

¢ multiple modules allow expansion for future requirements
e modules are user-friendly
e both HELP and ERROR messages available

e document print-out: header, pindiagram, Boolean equation
and fuse map

o interfaces with most commercially available programmers

e SIMULATOR programs provide test and applications
assistance

BLAST module

This module helps engineers to implement their designs in
PLD logic. It checks design data and automatically compiles
a program table from Boolean and state-machine equations.
Data fromthe programtable is then used to produce a Standard
File which contains the fusing codes in a form that is
acceptable to AMAZE modules PLD SIM and DPI.

BLAST reports any logic or syntax errors and lists the
equations in a sum-of-products form which helps the user to
minimize the number of logic equations entered. BLAST
automatically partitions state-machine designs into specified
devices and then deletes any redundant terms during com-
pilation.

BLAST can also be used to modify a logic-set currently
programmed into a device by overlaying new data onto unused
fuses.

The main features of BLAST are:
e screen menus for inputs
o full compiler for performing product term manipulation

e document print-out: header. pin diagram. fuse map etc.
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PTE module

The Program Table Entry (PTE) module is an interactive
editor which allows the logic designer to enter data into
AMAZE in the form of program tables. Each PLD data sheet
in the Reference includes the program table format applicable
to the specified IC. PTE can also be used to document
completed designs and to change logic functions which have
previously been defined in the BLAST module.

The main features of PTE are:
e program tables are exactly as defined in the data sheets
e interactive with BLAST

e uses our standard H and L input format.

PTP module

The Programmable array logic To Programmable logic device
(PTP) module is a conversion program which allows easy
transfer of the PAL20 circuits to our 20-pin PLDs. PTP can
automatically upload the PAL pattern from a commercially
available programmer. convert the pattern into a PLD pattern.
and then download it into the programmer. The PAL pattern
and its corresponding PLD pattern are documented, and the
PLD pattern can be directed to other AMAZE modules. PTP
can also convert the PAL fuse file in a HEXPLOT format.

The main features of PTP are:
e automatic assembler
e reduces duplicated p-terms

e supports all our 20-pin PLSISX programmable logic
sequencers.

DPI module

The Device Programmer Interface (DPI) software module
provides the interface between the standard file created by the
AMAZE modules and a commercial programmer. It allows
both download (sending from host to programmer) and upload
(sending from programmer to host) operations. It supports
both JEDEC and our H and L formats to convey fusing in-
formation to and from most commercially available pro-
grammers.

The main features of DPI are:
e screen menus for inputs
o provides JEDEC or H and L formats

e download/upload to/from commercially available pro-
grammers uses our standard H and L input format.
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PLD SIM module

The PLD SIMulator (PLD SIM) software module simulates
the operation of the logic defined for our PLDs. The input to
the program is the Standard File generated by other AMAZE
modules. The simulator can be run manually or automatically.
In the automatic mode, it creates a file of vectors for testing the
programmed IC. [n the manual mode, it allows the operator to
assign an input vector and observe the resultant output.

The main features of PLD SIM are:

simple input form

test vector generation (on Rev.D or later)

output can be used as input to PLD fault grader

software applications support prior to programming.

AMAZE software compatibility

software

82SOFT523-SS

hardware requirements

IBM-PC or IBM-XT or compatible
computer 256K memory

PC-DOS operating system, version 2.0
or higher

2 floppy disc drives or 1 floppy +

1 hard disc

82SOFT2I1-SS VAX series computer

VMS operating system (any revision)

AMAZE is supplied fully-documented and complete with
the appropriate magnetic media. Applications support is
provided by our field service engineers in most areas. Contact
your local sales organization listed on the rear cover for further
information about AMAZE and our Programmable Logic
Devices (PLDs).

REFERENCE

Philips Data Handbook IC13 *‘Semi-custom Programmable
Logic Devices (PLD)", ordering code 9398 139 00011.
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Appendix 1 — State equations for the SAR

@DEVICE SELECTION
ADCB1/PLS179
ADCB2/PLS179

eSTATE VECTORS
[ /START, BIT11, BIT10, BIT9, BIT8, BIT7, BIT6, BITS, BIT4, BIT3, BIT2,
BIT1, BITO, DONE 1

INIT
HALFSCALE
§T2048
ST1024
STS12
§T256
ST128
ST64
ST32
ST16
sT8
ST4
ST2
8T1

AD1024
ADS12
AD256
AD128
AD&4
AD32
AD16
ADB
AD4
AD2
AD1
END

SH1024
8H312
SH256
sH128
SH&64
SH32
SH16
SHB
SH4
SH2
SH1
SHO

(o]

1
1
1
1
1

-

@INPUT VECTORS

[ COMPARE 1
GREATER = 1 b 3}
LESS =0b

- b 3 “START CONVERSION PROCESS"
1000 0000 0000 O b 3 "SET SAR TO HALF SCALE"
1000 0000 0000 O b 3 "PRESENT STATE = 2048 (HALF SCALE)"
-100 0000 0000 O b 3
--10 0000 0000 O b 3
-——1 0000 0000 O b 3
———— 1000 0000 O b 3}
-—=-= =100 0000 O b 3
------ 10 0000 O b 3
------- 1 0000 O b 3
———————— 1000 O b 3
———————— -100 O b 3
—————————— 100 b 3
----------- 1 0b
-1-=- === ——— - b 3 “ADD 1 BIT TO THE RIGHT"
--1- ———= ———= = Db }
——=1 === ———- - b
——== 1-— —=== - b 3
-—== -1-—- —=== - b 3
=== -=1—- —= - b 3
——== ===1 =—=== - b }
———————— i-—- - b 3
-—== ——== -1-- - b 3
———= —=== ——1- - b 3}
———— === ——1 - b }

1 b
01-= ===~ ———= - Db 3 “SHIFT ONE BIT TO THE RIGHT"
=01- ==== =«—== - b 3}
--01 ———— ———- -b
-==0 {-——— ———= - b 3
—-==- 01== ——=- - b j
-=—= -01- ———= - b }
-=== -=-01 ——- - b 3
——== =—==0 1——— - b 3}
———————— 01-- - b 3
-——= —=== -01- - b 3
——== ————= —-01 - b 3
———— === -==0 1 b }

"IF DIGITAL OUTPUT IS GREATER THAN ANALOBG INPUT, ...."
"IF DIGITAL OUTPUT IS LESS THAN ANALOG INPUT, ...."
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Appendix 1 (cont.)

@OUTPUT VECTORS

@TRANSITIONS
WHILE C INIT 2]

WHILE

WHILE

WHILE

WHILE

WHILE

WHILE

WHILE

WHILE

WHILE

WHILE

WHILE

WHILE

C

IF () THEN [ KHALFSCALE 1 "INITIALIZE REGISTER TO HALF SCALE"
§T2048 1

IF [ GREATER ] THEN [ S5H1024 1 "IF GREATER THAN, SHIFT 1 BIT"
IF L LESS 1 THEN [ AD1024 1] "IF LESS THAN, ADD 1 BIT"
ST1024 1]

IF L GREATER 1 THEN [ SH312 1
IF € LESS ] THEN [ ADS12 1]
§T512 1

IF [ GREATER 1 THEN [ SH256 )
IF L LESS 1 THEN [ AD256 1
ST256 1

IF [ GREATER 1 THEN [ SH128 )
IF [ LESS 1 THEN [ AD128 ]
ST128 1

IF [ GREATER ] THEN [ BH&44 1
IF [ LESS 1 THEN [ AD&4 ]
5764 1

IF [ GREATER ] THEN [ SH32 1
IF €L LESS 1 THEN [ AD32 1
S§T32 1

IF L GREATER ] THEN [ SH16 1
IF [ LESS ] THEN [ AD1é6 ]
§T16 1

IF € GREATER ] THEN ([ 8HB 1
IF € LESS ) THEN [ ADB 1

8T8 1

IF € GREATER 1 THEN [ SH4 1
IF [ LESS 1 THEN [ AD4 1

74 ]

IF [ GREATER ] THEN [ 8H2 )
IF [ LESS 1 THEN [ AD2 )

ST2 1]

IF [ GREATER ] THEN [ S8H1 1
IF L LESS 1) THEN [ AD1 ]

8T1 1

IF [ GREATER ) THEN [ SHO 1]
IF [] THEN [END]
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Appendix 2 — Pin lists

File Name : ADCB1
Date 1

Time 3

HHRBRRRURRRBNERNNNNNE P I N LI ST S00NRGNNANENNNNNNENNNS

LABEL #% FNC ##PIN ———-———-—- PIN## FNC #& LABEL
CLOCK % CK ## 1-| 1—24 #a +3V #aVCC
/87T L2 ¢ e 2-1 1—23 ## /B #aN/C
COMPARE *% 1 *n  3I-| 1-22 ## 0 «#/START
/HLD L2 ¢ % 44— P i-21 « 0 ##BIT11
/TRACK a1 a%  S5-| L 1-20 ## 0 ##BIT10
BIT4 s I an  b- S i—-19 ## 0 ##B1T9
BIT3 a% 1 % 7-1 1 1—18 #«« 0 *+#B1T8B
BIT2 we I #*8 8- 7 1-17 ## 0 «*BIT7
BIT1 s I s 9-| 9 1-16 ## 0 #*#BITS
BITO #% I *% 10-1 {-15 «« 0 *##BITS
DONE L2 ¢ % 11-| i-=14 #% /B #aN/C
GND *%* OV ## 12-| 1—13 ## /0E =&#N/C

File Name : ADCB2
Date 1

Time 3

HARRNRBRNRRRRRNNNNG0G P T N L IS T GHNNNKNAEHAKNNNNNNNNS

LABEL #% FNC ##PIN ————-e--- PIN## FNC ®## LABEL
CLOCK % CK ## 1-| 1+24 #& +3V #sVCC
/START LA ¢ e 2-1 1-23 ## /B «##/DONE_OC
COMPARE w1 LA SN Sl =22 #»# B ##N/C
/HOLD % 1 “n 4= P i-21 #= 0 #&/HLD
/TRACK e I LA - L i=20 =« 0O #«BIT4
BITS s 1 e 6-1 S i—-19 ==+ 0 ##BIT3
N/C e I e 7= 1 i—-18 #= 0 ##BIT2
N/C e I % 8-1 7 =17 == Q0 #*BIT1
N/C e I LA 9 i-16 #» 0 ##BITO
RC ®% /B #% 10—} i—-15 #=+ O +#DONE
CLOCK1 % 0 % 1= i—14 #«« /0 «#*CLOCK2
GND % OV #x 12—} =13 #% /0E ##N/C
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Appendix 3 — Boolean equations for the up/down
counter and input latches

Q@DEVICE TYPE
PLS179
@DRAWING
QREVISION
@DATE
@SYMBOL
FILE NAME 1 ADCB1

QCOMPANY

QNAME

QDESCRIPTION

@COMMON PRODUCT TERM

QCOMPLEMENT ARRAY

@1/0 DIRECTION

QOUTPUT POLARITY

@FLIP FLOP CONTROL
FC = 1 "SET ALL FLIP FLOP TO BE J/K"

QOUTPUT ENABLE

@REGIETER LOAD

Q@ASYNCHRONOQUS PRESET/RESET

@FLIP FLOP MODE

QLOGIC EQUATION

“NON-INVERTING INPUT LATCH:

8TART

t J =
K=

ST 3
/8T

“UP/DOWN COUNTER ROUTINE"

/START = /ST *

/BITS 1 T = /START # TRACK # DONE # /HLD # COMPARE # /BITO # /BIT1
/B1T2 # /BIT3I # /BIT4 +
/START # TRACK # DONE # /HLD # /COMPARE # BITO # BIT1
BIT2 #« BIT3 # BIT4 3

/BIT6 1 T = /START # TRACK # DONE # /HLD # COMPARE # /BITO # /BIT1
/BIT2 #« /BIT3 # /BIT4 # /PITS +
/START # TRACK # DONE # /HLD # /COMPARE # BITO # BIT1
BIT2 # BIT3 # BIT4A # BITS 3

/BIT? : T = /START # TRACK # DONE # /HLD # COMPARE #
/BITO # /BIT1 & /BIT2 # /BIT3 # /BIT4 # /BITS # /BITé6 +
/START # TRACK # DONE # /HLD # /COMPARE #
BITO &« BIT1 # BIT2 # BITS #« BIT4 &« BITS #« BITé ;

/BITB : T = /START # TRACK # DONE # /HLD # COMPARE # /BITO # /BIT1
/BIT2 # /BIT3 & /BIT4 # /BI1TS # /BITé # /BIT7 +
/START # TRACK # DONE # /HLD # /COMPARE # BITO # BIT1
BIT2 # BIT3 # BIT4 # BITS « BIT6 &« BIT7 ;

/BIT9 : T = /START # TRACK # DONE # /HLD # COMPARE # /BITO # /BIT1
/BIT2 # /BIT3 # /BIT4 « /BITS # /BIT6 # /BIT7 # /BIT8 +
/START # TRACK # DONE # /HLD # /COMPARE # BITO # BIT!
BIT2 # BITI # BIT4 #+ BITS « BIT6 # BIT? # BIT8 ;

/BIT10 3 T = /START # TRACK # DONE # /HLD # COMPARE # /BITO « /BIT1
/BIT2 # /BIT3 # /BIT4 # /BITS # /BIT& # /BIT7 & /BIT8 %
/BIT9 +
/START # TRACK # DONE # /HLD # /COMFARE # BITO # BIT1
BIT2 # BIT3S # BITA # BITS # BIT&4 # BIT7 # BIT8 «
BITY ;

/BIT11 2 T = /START,Q TRACK # DONE # /HLD # COMPARE # /B1TO % /BIT1
/BIT2 # /BIT3 # /BIT4 = /BITS » /BIT& # /BIT7 » /BIT8 *
/BIT9 «
/BIT10 +
/START # TRACK # DONE # /HLD # /COMPARE « BITO # BIT1 #
BIT2 » BITS # BIT4 # BITS « BIT6 # BIT7 « BIT8 «
BIT9 # BIT10 3
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@DEVICE TYFE
PLS179
@DRAWING
@REVISION
@DATE
@SYMBOL
FILE NAME ¢ ADCB2

@COMPANY
eNAME
@DESCRIPTION
@COMMON PRODUCT TERM
@COMPLEMENT ARRAY
@I/0 DIRECTION

DO = RC

D3 = DONE }
@0UTPUT POLARITY
@FLIP FLOP CONTROL

FC = 1
QOUTPUT ENABLE
@REGISTER LOAD

Appendix 3 (cont.)

"RC OSCILLATOR"
"ENABLE /DONE_OC TO OUTPUT A LOGIC LOW."

@ASYNCHRONOUS PRESET/RESET

@FLIP FLOP MODE

"MO, M1, M2, M3, M4, M5 = 1

@LOGIC EQUATION

"NON-INVERTING INPUT LATCH 13

»
*
*
L ]
L 4
L 4
»*
L 2

L 4

TRACK
TRACK
TRACK
TRACK
TRACK
TRACK
TRACK
TRACK

TRACK

HLD : J = HOLD ;
K = /HOLD j

“UP/DOWN COUNTER ROUTINE"
/BITO : T = /BTART
/BIT1 1 T = /START
/START
/BIT2 : T = /START
/START
/BITS : T = /BTART
/8TART
/BITA 1 T = /START
BITS +
/START
/BITS

/DONE_OC = /¢ 1)

"RC OSCILLATOR"

RC = /(1) 3
cLOCK1 = RC }
cLock2

= /( CLOCK1 ) 3

LI JE JE 3% IE 3% I ]

*

/HLD

DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE

DONE

SET FO - FS TO J/K FLIP FLOPS."

= /HOLD "

« /HLD 3

# /HLD « /COMPARE # BITO +

# /HLD # COMPARE # /BITO

# /HLD # /COMPARE # BITO # BIT1 +

# /HLD « COMPARE # /BITO # /BIT1

# /HLD # /COMPARE # BITO # BIT1 # BIT2 +
# /HLD # COMPARE # /BITO # /BIT1 # /BIT2 ;
# /HLD # /COMPARE # BITO # BIT1 & BIT2 «
# /HLD # COMPARE # /BITO # /BIT1 # /BIT2 «

"BUILT-IN DELAY OF 1 tPD"

ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.8 NO.1



HIGH-SPEED 12-BIT TRACKING ADC
'POLARTY!

E(b)= !'E(a) =

! F/F TYPE

Appendix 4 — Fuse maps
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!POLARTY!
' '

'E(a) =

! E(b)=
'

F/F TYPE

Appendix 4 (cont.)

PL8179

HIGH-SPEED 12-BIT TRACKING ADC
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STEREO SOUND GENERATOR

Two types of envelope control are stored in the envelope
registers — direct-acting controls and buffered controls. The
direct-acting controls always take immediate effect and are:
— the envelope enable/reset (bit D7)

— the envelope resolution: 16 levels up to an envelope
repetition frequency of 977 Hz, 8 levels above 977 Hz
(bit D4).

The buffered controls are acted upon only at the times shown

in Fig.3 and determine:

— the envelope waveform (bits D1 to D3)

— the type of envelope clock (bit DS)

— whether the left and right channels are inverted (bit DO).

When an external envelope clock is selected, an envelope is

only created when address 18 or 19 is written to (that is when

AO is set to 1 and there is a ‘write 18 or 19° command).

Six-channel mixers/output stages

The six components of the left channel are combined in a
mixer. The output stage of the mixer contains six equally-
weighted current sinks which provide a PWM output from
which an analogue output is derived by low-pass filtering.
An identical mixer is used to combine the components of the
right channel.

SYNCHRONIZATION

To simplify the software writer’s work, several synchroniz-
ation functions are incorporated in the SAA1099. They affect:
— the starting of frequency generators

— the changing of frequencies and octaves

— the changing of envelopes.

Synchronizing frequency changes

The internal architecture of the SAA1099 is such that when a
new tone in an octave different from that currently selected is
required, the frequency register should be written to before the
octave register. Failure to write to the registers in this order
with the sound enabled, may produce a click in the audio
output. The frequency and octave registers can, however, be
written to at any time, but data can only be acted upon by the
SA A1099 on atransition of the associated frequency generator,
that is, data won’t be acted upon until half the period of the
current frequency has elapsed. This means that:

— when the frequency and octave registers are set for the
lowest frequency of 31 Hz, the new frequency data or octave
data may not be acted upon for up to about 17 ms (half a
period). Therefore, to ensure this interval has elapsed, a
delay corresponding to half a period of the existing tone
should be written in the software between writing the new
frequency or octave and enabling the output.
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— at the higher end of the spectrum, if it is required to change
the frequency and octave registers simultaneously, both
new values must be written (frequency first, octave second)
within half the period of the current frequency (i.e. within
64 us for a 7,74 kHz tone).

Synchronization on reset

All frequency generators can be reset by setting bit D1 (RST)
of the register at address 1C. In this state, frequency and octave
data can still be written to the SAA1099, but will not be acted
upon. Therefore, as long as RST is active, a register value can
be overwritten with new data. However, any new data in the
register will not be acted on until half the period of the
frequency whose value is held in the register when RST was set
has elapsed. This is because RST not only sets all generators
to a known state, it synchronizes their start-up.

APPLICATIONS

Probably the most obvious application for the SAA1099 is in
video games where the wide range of sound effects available
can be used to make games more appealing. The stereo effect,
for example, can be used to give width to scenes and to create
the impression of movement of objects in the scene. More
interesting is the possibility of relating both channel
amplitudes and Doppler shift in frequency to the position of
an object relative to the user. For example, the sound of
passing vehicles or swooping spaceships can be realistically
produced.

Many of the sounds in computer games are based on
‘coloured’ noise (e.g. aircraft, gunfire and car engines). The
two noise generators of the SA A1099 with full software control
of the noise colour, and the ability to mix the noise with tones,
enable two separate ‘coloured’ noises to be produced in stereo
for increased realism.

As mentioned earlier, the SAA1099 can produce all musical
notes across eight octaves from 31 Hz to 7,81 kHz. The
availability of six frequency generators enables full musical
chords (including the tonic) to be produced and allows two
chords (excluding tonics) to overlap.

The advanced envelope generation facilities and software
control of amplitude and frequency enable musical instru-
ments to be mimicked including vibrato and tremolo effects.

Software modules that generate specific sounds can be
created, e.g. piano and trumpet, as well as modules that gen-
erate sounds that can be altered to suit the situation in a video
game, e.g. laser gun, sirens and error warnings.

The following sections outline how several sound effects
can be produced. Programming details aren’t given (these are
published in Ref.3), but some salient points and data are.
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Linear section

The performance of the audio amplier section of Fig.6 is
poorer than that of Fig.4, but the circuit is cheaper. An inte-
grated stereo amplifier circuit TDA7050 provides a voltage
gain of 26 dB per channel, corresponding to about 50 mW
per channel output power with 50 Q loudspeakers. The low-
frequency response of the amplifier (70 Hz, —3 dB point with
50 Q loudspeakers) is mainly determined by the value of the
coupling capacitor C4 or C8 (47 uF).

Before amplification, each signal is filtered to suppress
the high-frequency content of the signal (62,5 kHz and above)
due to the amplitude and envelope control of the SAA1099.
The filter network produces a 3 dB attenuation at 17 kHz. If
small speakers are used, their lack of low-frequency response
emphasizes the higher harmonics in the SAAI099 output,
producing a rather harsh sound which can be removed by
additional high-frequency attenuation of the audio signal.
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Besides higher speed, the 8X40lA microcontroller’s
biggest improvement over its predecessors is its ability to
handle both interrupts and subroutines in their entirety, as well
as four new instructions for jumps and returns and more
arithmetic and logic operations. What's more, it has a
powerful group of development tools — namely, a symbolic
cross-assembler called Fortress and a prototype development
board.

Unlike bipolar bit-slice devices, for which the user writes
microcode, this microcontroller has its own set of 16
instructions. Grouped into data and address classes, they are
designed to be easily understood by the user yet sufficiently
flexible for any controller application.

SIMPLE INSTRUCTIONS

The 13 data instructions include Move, Add, ADC, AND,
XOR, and XMIT (see the Table). The first five operate on data
from the source specified in one of their fields and leave the
results at the destination specified in another of their fields.
Move transfers data; Add executes binary addition; ADC is
like Add but includes the Carry flag; and AND and XOR are
the respective logic operations.

XMIT, however, transmits immediate data (data contained
in one of its fields) to the destination it specifies. Six variants
of the Add, AND, and XOR instructions can also have an
immediate data field. A three-bit field in the op code specifies
the length of data in that field for one to eight bits. When the
length is specified, the most significant position becomes
the top bit in any operation. In other words, the Carry bit
automatically corresponds to the length of the data specified.
For example, a four-bit chunk of data will generate the Carry
flag when the fourth bit overflows.

A rotation field within the data type of instruction rotates
the source or the data field by a number of bit positions. (With
other controllers, that’s the job of a separate instruction,
repeated once for every bit rotated. ) The field causes bits to be
shifted down toward the least significant position on entering
the ALU; on leaving the ALU, the bits are then shifted back
upward by the same number of positions. The field can also
permit independent values for the number of upward and
downward shift operations.

The address instructions can be grouped into conditional
branches and returns, subroutine branches and returns, and
the Execute instruction (XEC). The first group includes jumps
and returns, both of which depend on four status bits, and an
unconditional branch operation. In the second group, the
subroutine return is conditional; it can set and clear the
controller’s Carry bit, pop the stack, and branch to some
specified address (not necessarily the popped address).

Last, the XEC single-instruction branch imposes no stack-
handling overhead. Instead it branches to the address stored

in a register and then automatically returns the controller to
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the instruction following XEC. (An exception arises if the
instruction branched to is itself a branch.)

In more detail, XEC performs an indirect branch to the
address contained in the chip’s B register. The instruction
specifies up to eight bits, which are placed in the address
register before branching. It then branches to that address.
After the controller performs the operation indicated, XEC
fills the address register with the location following the (XEC)
instruction and resumes normal operation.

With this instruction a programmer can test various
conditions simply by loading different pointers into the B
register, doing so without the overhead associated with linking
Jjumps to returns. It also allows delayed branching, in other
words, branching on a status flag that was set previously. In
this way conditional jumps are executed quickly because the
instruction pipeline is never disrupted.

Fundamental to the chip’s 100-ns instruction cycle is it’s
Harvard architecture, which affords parallel paths to
instructions, to their addresses, and to a mix of operands and
peripheral device addresses. Three buses keep those accesses
separate: a 20-bit-wide path for instructions, a 13-bit-wide
path for instruction addresses, and an 8-bit bidirectional
data-and-address bus, which carries operands and peripheral
device addresses (Fig.1).

With this arrangement, the controller fetches, decodes,
and executes instructions in only one read-modify-write cycle.
On the negative side, however, the chip incurs extra package
pins, duplicated resources, and some loss in flexibility.
Nevertheless, for high-speed control jobs, the costs are well
worth it.

The chip can address a program containing as many as 8192
instructions, each 20 bits wide. Arithmetic and logic instruc-
tions operate on any contiguous sub-field — from 1 to 8 bits
long — that appears in any of its registers or on the data-and-
address bus. For example, a sub-field can be selected from a
data byte, operated on, and written back to the source without
changing the other bits. Compare that with the customary
sequence of separate instructions that read a byte, mask the
unused bits, and write the byte to a destination field. With
similar efficiency, two barrel shifters, one placed before and
one after the chip’s ALU, can rotate data fields independently
of each other (see “‘A Quick Software Reflection’)

Moreover, the chip’s 8-bit ALU can fully rotate and merge
data, and wrap the carry bit around for multiple byte
additions. Its program-counter and address-register section
contains a four level push down stack and an independent
13-bit incrementer. Also making up the chip are 16 byte-wide
data registers and four status flags. These flags are Carry,
ALU # Zero, a user-programmable bit (PS) and the Inter-
rupts Receivable bit, which goes active when an interrupt
mask is cleared and the stack is not full.

As for interrupts, the chip accepts maskable and non-
maskable types, with the latter triggering on falling edges to
prevent a stuck-at-0 fault from hanging up the controller. The
chip responds to enabled interrupts within two instruction
cycles of a request.
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A QUICK SOFTWARE REFLECTION

The prowess of the 8X401A's instruction set comes to lightina
byte reflection calculation, a technique commonly used to find
addresses during a fast Fourier transform. The result of the
calculation is a bit-by-bit reversal of a particular byte of data:
bit 0 becomes bit 7, bit 6 becomes bit 1, and so on.

Although the process is simple, it can rarely be reduced to
efficient microprocessor code. Typically, each data bit is
rotated out of a source location, through a carry register, and
then shifted in the reverse direction into a destination. But the
8X401A offers a better way.

Given a useful relationship between the original and
reversed data bits — namely, bit pairs 7 and 3, 6 and 2, 5 and
1, and 4 and 0 all start and end four bit positions from each
other — rotation and merging operations can handle the
reversal. The resulting code takes input data from register
1 and puts reflected data in register 0 (Program A). It is only
eight instructions long and therefore executes in eight cycles,
or 800 ns — roughly the time an 8-bit microprocessor needs
to operate on one internal register or a 16-bit machine needs
for two operations.

Faster execution is possible by adding a lookup table, so
that a shorter, four-line program may be run (Program B). The
table contains the data required to ‘‘reflect” a nibble. Each
XEC instruction maps four bits to a Transmit Immediate
instruction (op code XT8), which moves four bits of immediate
data into register B without changing the other bits.

The total program takes 20 words, including the lookup
table, but it executes in just six cycles: four for the four-line
program and two for the instructions in the table. If speed is
paramount, a different program can be writtenthat runs in only
three cycles and occupies 258 words. For this approach, the
lookup table contains full bytes instead of nibbles.

To address an 1/0 port, the microcontroller issues a
peripheral address on the main bus during the fourth quarter
of an instruction cycle. The address selects a device for
subsequent I/O operations. (Alternatively, devices can be
selected by decoding instruction fields that correspond to an
external control store.) Like the microcontroller, the 1/0 port
has a TTL interface and is built with high-speed ECL parts.
Conventional bipolar programming instruments will blow
the nickel-chromium fuses, which are arranged in four banks
of eight. In all, the fuses can create up to 23! port configur-
ations.
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PROGRAM A. AN EIGHT-CYCLE REFLECTION
REFLECT AN8 R1, 11H

; Using AND immediate, get
two bits of data.

MOV RF, 1, R0 ; Move two bits to proper
position in result.

AN8 R1, 22H ; Get the next two bits, and

XOR RF, 3, R0 ;Merge into proper position
in the result.

ANS8 R1, 44H ; Get the next two bits.

XOR RF, 5,R0 ; Merge the bits into the
result.

AN8 R1, 88H ; Get the last two bits.

XOR RF, 7,R0 ; Merge the bits for form the

final result.

PROGRAM B. A SIX-CYCLE REFLECTION
REFLECT MOV R1, RB

; Put the data byte in
register B.
XEC L4, TABLE ; Form one nibble of result in
register B.
MOV RB, 4,RB ; Swap nibbles in register B.
XEC L4, TABLE ; Finish the result in

register B.
TABLE XT8 L4,RB,0 ; 0000 = 0000.
XT8 L4,RB, 8 ; 0001 = 1000.
XT8 L4,RB, 4 ;0010 = 0100.
XT8 L4,RB,0CH ;0011 = 1100.
XT8 L4,RB, 2 ;0100 = 0010.
XT8 L4, RB, 0AH ;0101 = 1010.
XT8 L4,RB, 6 ;0110 = 0110.
XT8 L4,RB,0EH ;0111 = 1110.
XT8 L4,RB, 1 ; 1000 = 0001.
XT8 L4,RB,9 ;1001 = 1001.
XT8 L4,RB,5 ;1010 = 0101.
XT8 L4,RB,0DH ;1011 = 1101.
XT8 L4,RB, 3 ;1100 = 0011.
XT8 L4,RB,0BH ;1101 = 1011.
XT8 L4,RB, 7 ;1110 = 0111,
XT8 L4,RB,0FH ;1111 = 1111.
FAST MEMORY

The second peripheral chip in the controller family is the
8X450, a256-byte static RAM that, like the other components,
is based on ECL and sports TTL inputs and outputs. With an
access time of only 20 ns, the RAM can serve the controller in
many ways: as a deep register, for example, or as a data buffer
on the main bus. It exchanges a conventional Address Latch
Enable signal (ALE) with the controller in order to latch an
8-bit address.

ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.8 NO.1




































HIGH-TEMPERATURE ELECTROLYTICS

Sealing the can

For high-temperature capacitors the can seal must be of
extremely high quality. DMAC electrolyte has very high
penetration properties and is known to dissolve plastics.
Additionally, at high temperatures many plastics melt and
deform. The seal of the can must prevent dielectric seepage
through the end-cap and along the sealing edge of the can.
It must also be sufficiently robust to withstand internal
pressures caused by electrolyte gas and hydrogen generated by
leakage current. PTFE has the best resistance to electrolyte
penetration and hard-paper is cost-effective and offers
extremely stable properties. When combined with a rubber-
cap. which compresses when folding the can, a very effective
seal is obtained. The seal used for the 2222 118 ..... range of
electrolytic capacitors is shown in Fig.2.

Extensive tests carried out on these capacitors fully
demonstrate the high quality of this seal.

CAN SIZES

The construction shown in Fig.2 has been selected for the
2222 118..... range. The use of an advanced deeply-etched foil
gives this range of capacitors a very high volumetric efficiency
for any given rated voltage. However, high volumetric ef-
ficiency does not provide the lowest ESR. and so the range
of can sizes has been chosen to provide an optimal trade-off
between high volumetric efficiency and low ESR. All cansizes
are available with axial leads. Can sizes 4 to 7 are also available
on bandoliers.

Can sizes 02 to 05 are also available in a single-ended style
with printed wiring pins. especially suitable for use where
severe shock or vibration is likely to occur.

The range of can sizes available for the values of capacitance
and rated voltage is given in Table 1.

LIFE EXPECTANCY

When ripple current (I ) passes through a capacitor, the ESR
of the capacitor (R) causes power (P=I2?R) to be dissipated in
the capacitor.

This power will increase the core temperature (T,) of the
capacitor. The maximum permissible ripple current (Ig,.,)
isdefined as the current that produces a temperature difference
(AT) of 10 K between core temperature and ambient operating
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temperature. The actual ripple current (I1,) will therefore
cause a temperature difference (AT) of

I\ 2
AT = ) x 10K

IRmax

so the actual core temperature (T,) will be

I5 2
TC = Tumb + X lO K
[Rmax
1 T.-T
So A — ~c  "amb ()
IRmax 10

In general the lifetime of a component increases as operating
temperature decreases. For non-solid electrolytic capacitors
we can say the following:

o The life expectancy of an electrolytic capacitor depends
only on core temperature (T).

o Atambient operating temperatures up to 85 °C (maximum
core temperature 95 °C). the life expectancy of the
capacitor doubles for a 10 K decrease in temperature.

This can be expressed mathematically as

(Tcmax B Tc)
L=2 ° @)
Where L = life multiplier.

Temax = maximum core temperature (°C)
and T, = actual core temperature (°C)

When extended to higher operating temperatures, the follow-
ing changes occur:

o At ambient operating temperatures between 85 °C and
125 °C (maximum core temperature between 95 °C and
135 °C). the life expectancy of the capacitor doubles for a
15 K decrease in temperature. and Eq.2 is modified to

(Tenax ~ To)

cmax

e At ambient operating temperatures between 125 °C and
150 °C (maximum core temperature between 135 °C and
160 °C), the life expectancy of the capacitor doubles for a
20 K decrease in temperature. and Eq.2 is modified to

(Teman = To)

cmax

L=2 20

Figure 4 plotsI /I, against T, according to equation 1.
with life multiplier L as a parameter.
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IST BUS

Subscriber Line Data (SLD) Bus

The 3-wire bidirectional SLD-bus is used to connect B-
channel devices such as interfaces to other networks or
PCM combos like the PCB2060 (signal processing codec
filter). It carries two 64kbit/s circuit-switched data (B)
channels, one 64 kbit/s control (C) channel and one 64 kbit/s
signalling (S) channel in each direction. The microcontroller
can access the C and S channels on the SLD-bus through
the 1/0 port.

The B and B7 channels of the SLD-bus can be switched
to any of the THW time-slots by the SLD switch. In this
way it is possible to map IST channels b1-b8 via the THW
onto the SLD Bj or B channels, and vice versa. The
selection of channels is programmable via the microcon-
troller 1/0 port. This process is shown in the IBI Signal
Flow Diagram (Fig.5).

The IBI can be either master or slave on the SLD-bus.
In the case where an IBI is connected to another network,
the SLD slave mode is selected and the other network
controls the SLD-bus. In all other cases where the SLD is
used to connect a codec or other peripheral devices, the
SLD master mode is selected.

During the SLD master mode, IBI provides the SLD-bus
with the 512 kHz clock signal (SCLK: IBI pin 15) and the
8kHz synchronization (ESC/SDIR; IBI pin 14). In this
mode the IBI controls the SLD-bus and thus the peripheral
devices connected to it.

The B, B2, C and S channels are transmitted by the IBI
when ESC/SDIR is HIGH. When ESC/SDIR is LOW, the
SIP output pin (IBI pin 16) is high-impedance and can
receive data. A microcontroller can control the duplex C
channel via the control path of the IBI.

In the SLD slave mode. the IBI acts in a similar way to
an SLD peripheral. The S and C channel outputs are high
impedance, and it can be programmed to transmit on either
one or both of the B} and B2 channels when ESC/SDIR is
LOW. If, however, the IBI is master of the IST-bus it syn-
chronizes with the 8 kHz ESC/SDIR signal (in network
applications).

IBI Control

Control information on the packet-switched bd-channel is
routed to the 8-bit parallel microcontroller 1/O port. The
IBI is also completely controllable via this interface and the
microcontroller (e.g. PCB80CS51) can access the S and C
channels of the SLD-bus. A 16-bit FIFO register is included
to adapt the microcontroller interface to the 64 kbit/s
processing capability of the IBI.

The microcontroller I/O port consists of:

e 8 data/address multiplexed 1/O lines (DB7 to DBO; IBI
pins 18 to 20 and 23 to 27).

e An interrupt request output (IREQ; IBI pin 29).
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e A read input (RD: IBI pin 30).

e A write input (WR: IBI pin 31).

o A chip enable input (CE: IBI pin 33).

o An address latch enable input (ALE; IBI pin 32).

When ALE is HIGH and CE is LOW, data on the DB7-0 1/O
port is latched into the address latch. The IBI then writes
the data byte from the data bus I/O port into the addressed
register.

Timing

The source of the IBI timing is an 8192 kHz + 100 ppm
crystal connected to pins 1 and 3. An external clock
output is available on pin 1. When using an external clock
generator, pin 1 is not connected and the clock input is via
pin 3.

THE IST-BUS IN OPERATION

After switch-on, one of the terminals will transmit the fixed
bit pattern “10011” in the F-channel, where the initial “1”
is the occupied bit and “0011” is the frame signal. This
terminal will thus become the master controlling the 8 kHz
synchronization of the IST-bus while the other terminals
will be slaves. The terminal which becomes the master is
decided by a ‘“‘master-slave arbitration” algorithm and if
any master fails. the next in line in the algorithm will auto-
matically take over. In theory. any terminal can become the
master of the F-channel; however, if a gateway. or gateway
terminal, to another 8 kHz synchronous network is con-
nected to the bus and it is not the master, it will transmit
a control message called Transfer Of Master (TOM) in the
bd-channel. The current master will then cease transmission
and the master-slave procedure will restart. As this type of
terminal always has a higher priority in the master-slave
arbitration algorithm it will always become the master and
thus ensure synchronization with the other network.

It is possible to connect more than one gateway to the
same IST-bus. In this case the master-slave arbitration
occurs only between the IBIs of the gateway terminals,
thus making sure that one of these terminals is always
master of the F-channel.

All IST slaves will synchronize on the F-channel as trans-
mitted by the IST master which in turn will synchronize
with the 8 kHz external sync at ESC/SDIR (IBI pin 14).

An IBI can only transmit in the bd or b1-b8 channels if
it is correctly synchronized and the channel is not occupied
(occupied bit =logic “0™). To be synchronized it must
recognise the frame signal in three consecutive frames.

The output/input from the IBI to the IST-bus is via I/01
and 1/02 (IBI pin 41 and pin 42). 1/01 drives the bus trans-
former while 1/02 is held at Vpp/2. I/01 is also the input
for the receiver comparator, the comparator reference
voltage being driven from pin 42.
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If any terminal wants access to a b-channel, the command
Fetch Free Channel (FFC) is issued by the terminal’s micro-
controller to the IBI which then transmits an occupy
channel (OCP) control message in the bd-channel. After
successful transfer of this message, the IBI can access a free
b-channel. A channel is free if the occupied bit is at logic
“0” for at least two consecutive frames after the OCP
message has been transferred. When a channel is occupied
the IBI sends a CHannel Connected (CHC) primitive (primi-
tive = interface signal) followed by a parameter (indicating
which channel is occupied) to the microcontroller. The
data, or digitized voice. signal in the THW time-slot will
then be transmitted in the occupied b-channel. On comple-
tion, the command Release CHannel (RCH) followed by
the channel parameter will be sent from the microcontroller
to the IBI to release the channel(s).

The transfer of calls from one terminal to another is
possible after the first terminal sends a message (via the
bd-channel) to the other terminal to take over the call.
The second terminal will then issue the command Occupy
After Release (OAR) to its IBI followed by a parameter
indicating the b-channel occupied by the call and will also
acknowledge (via the bd-channel) that it will take over the
call. The specific channel requested will be occupied
immediately after it has been released by the first terminal
(sensed by the occupied bit being logic “‘0” for one frame).
The call is thus transferred.

When a terminal wants to communicate with another
network via a gateway, it can request the IST-bus to syn-
chronize with the external 8 kHz source of that network.
The procedure is initiated by an External Sync Request
(ESR) primitive . If the terminal is not the master, the IBI
will transmit a Slave Asks Synchronization (SAS) control
message in the bd-channel. In a gateway terminal, the IBI
will issue an External Sync Wanted (ESW) indication upon
receipt of a SAS message. If the external synchronization is
established, the SynChronization On (SCO) control message
will be sent in the bd-channel and, on receipt, an External
Sync On (ESO) confirmation is given by the IBI.
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To end synchronization with the external source the
gateway terminal issues a Release External Sync (RES)
request to the IBI. The Ask to Finish Synchronization
(AFS) control message is then sent in the bd-channel and
all terminals receive a Release of external Synchronization
will Proceed (RSP) indication. If there is no reply from the
other terminals connected to the IST-bus within 8 seconds,
the master will release the external synchronization.

To disconnect from the bus, a terminal generates a
TRansfer Of Master (TRM) primitive to the IBI to release
the F-channel and no longer takes part in the master/slave
arbitration. Then, after all the b-channels are released, the
F-channel is switched off and the terminal can disconnect
from the bus. If the terminal was the master this is indi-
cated by a Transfer of Master Proceeding (TRM) bus-down
primitive to all terminals. If it was a slave a Transfer of
Master Finished (TMF) bus-up primitive indicates that
another terminal is the master on the IST-bus. This proce-
dure is intended to prevent any loss of circuit-switched
data within the b-channels.

EXAMPLES OF IST-BUS APPLICATIONS

Figures 7, 8 and 9 provide examples of IST-bus applications.
With reference to Fig.9, the IOM interface is a local, point-
to-point, duplex communication channel for intercon-
necting layer 1T ICs to layer 1T or layer 2T ICs in ISDN
networks. This provides the flexibility to connect a wide
variety of subscriber terminals to telecommunication
networks meeting present and future ISDN specifications.
It makes it easy to meet the requirements of any future
standard because the layer 1 IC can be modified without
influencing the function of the layer 2 IC to which it is
connected via the IOM* interface.

t As specified by the ISO in their Open System Interconncction
(OSI) model.

* Philips Elcoma/Siemens ISDN-Orientated Modular architecture.
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Un convertisseur analogique-numérique 12 bits ultra-rapide, bas¢ sur
deux séquenceurs logiqucs programmablcs par I’utilisateur

Ce convertisseur analogiquc-numérique cst équipé de deux séquen-
ceurs logiques type PLS 179 dc notre famille de dispositifs logiques
programmables (PLD), programmés ct intcrconnectés pour consti-
tuer un registre d’approximations successives (SAR), un comptcur-
décomptcur et un génératcur dc signaux d’horloge biphasé. Un con-
vertisscur numcériquc-analogique ct un comparatcur pergoivent les
disparités entre le signal numcrique fourni ct lc signal d’centréc ana-
logique ct provoque "accroissement ou la diminution du SAR jusqu’a
obtention dc la parité. Le SAR dcvicnt alors un comptcur-dccomp-
tcur et augmente ou diminue pour suivre les variations du signal
d’entrée analogique. Le signal de sortie numérique peut égalcment
¢tre maintenu indéfiniment constant; on dispose alors d'un échan-
tillonneur-bloquecur a nivcau dc sortie stablc, insensible a la dégra-
dation due aux fuites de charge.

Les condensateurs microparés-céramique — des produits de grande
fiabilité dont I'avenir est prometteur

On nc¢ peut encapsuler les condensatcurs microparés céramique
commc les condensateurs conventionnels a conncxions pour lcs
protcger dc la pénétration de I’humidité, ce qui explique que certains
fabricants aicnt éprouvé dc nombreuses defaillances precoces dues
au claquage sous basse tension. Ces défaillances sont ducs unique-
ment a2 une mauvaise qualité de la fabrication. A condition de
prendre des précautions suffisantes, la fiabilité de ces condensatcurs
peut étre considérée comme irréprochable. Suitc aux progrés récents
de la technologic des céramiques, ccs composants ont une fiabilité
a long tcrme exceptionnelle, leur durée dc vie atteignant des dizaines
ct meme des centaines d’années.

Générateur de son stéréophonique pour effects sonores et musique
synthétique

Un circuit intégré générateur dc son stéréophonique a ¢té développé
pour améliorer les niveaux actuels de la communication audio entre
ordinatcur ct utilisatcur. Il cst capable de simuler des instruments de
musique ct de produire des sons pour jeux vidéo (salles dc jeux et
ordinateurs domecstiques). Il cst capable dc produire des accords
complcts ct toutes les notes dans unc gamme de 8 octaves. Le
générateur peut étre connccté directement a la plupart des micro-
controlcurs 8 bits ct nécessitc peu de composants cxtéricurs. kn
dchors du marché dec 'ordinatcur domestique, le génératcur peut
scrvir utilement dans les modéles réduits de chemins de fer ct
d’automobiles ct dans les dispositits d'alarme sonore.

Un microcontrdleur ultra-rapidc a architecture Harvard

Avcc trois bus paralléles, unc technologic ECL et un cycle d'instruc-
tions dc 100 ns, le nouvcau microcontrolcur 8X401A satisfait sans
difficulté les impératifs les plus exigeants en traitement dc signaux,
communication et commandc dc périphériques, par cxemple.
Outre sa grande rapidité, le 8X401A présentc d’autres avantages sur
ses prédécesscurs: aptitude a traiter enticrement aussi bien les inter-
ruptions quc les sous-programmes, quatre nouvelles instructions de
branchement et de retour ct les opérations arithmétiques ct logiques
supplémentaires.

Décodeur de signaux VPS

Ltant donné I'impossibilité dc prévoir les retards ou les changements
d’horaire, Putilisateur d’'un magnétoscopc classique risque dc nc pas
enregistrer cc qu’il désire. C'est pourquoi lcs organismes dc tclé-
diffusion curopécns ont décidé d'incorporer a leurs émissions un
code VPS (Video Programming Systecm) permettant I'identification
par le réceptcur de ’heure effective de commencement ct dc fin
d'une ¢mission. L'article décrit un enscmble de circuits intégrés
servant au décodage du signal VPS et a la commande d'un magné-
toscope par I'intermédiaire du simple bus 1*C.

Des condensateurs électrolytiques 4 haute température de fonction-
nement

Au cours de la décennie écoulée, la température de fonctionncment
des condensateurs électroly tiques non solides a doublé pour attcindre
actucllement 125°C, cc qui a ouvert de nouvelles perspectives
d’applications cn élcctroniquc militaire, dans les systémes pour auto-
mobile ct dans les alimentations a découpage, par exemple. L’article
décrit la gamme 2222 118.. de condensatcurs électrolytiques pour
hautes températures et expose leurs critéres de conception. Il in-
dique également comment calculer I'espérance de vie et donne les
résultats de tests de longévité.

Bus IST compatible RNIS

Avec 1’équipement électronique moderne dc burcau, la communica-
tion entrc ordinateurs ct autrcs postes terminaux nécessite fré-
quemment des réseaux de cibles coaxiaux séparés. Une solution est
le bus IST, qui permet dc transmettre simultanément les signaux
téléphoniques et les signaux de données sur unc paire torsadce pcu
coiiteuse, par I'intermédiaire d’un simplc circuit d’interface, L’article
décrit lc fonctionnement du bus IST et du circuit intégré qui I'ac-
compagne, ct donne des excmples d’intégration de I'IST dans des
installations cxistantes ct futures.

CAD de seguimiento de gran velocidad de 12 bitios con dos ASIC
programables

Lleva dos secuenciadores 16gicos del tipo PLS179 de nuestra gama
dc dispositivos 10gicos programables (PLD) programados y conecta-
dos cntre si para formar un registro de aproximacion sucesiva (SAR)
dc 12 bitios, contador altcrnativo y gencrador de reloj bifasico. El
convertidor y ¢l comparador detectan si la senal de salida digital
coincide con la dc cntrada analdgica y hace que ¢l SAR aumente o
reduzca hasta lograrse la paridad y convertirse entonces cn contador
altcrnativo quc aumenta o disminuyc para seguir toda variaciéon de
las scnales analdgicas de entrada. La schal dc salida digital también
sc mantiene constante indefinidamente, para facilitar funcion de
muestrco y retencion cuya intensidad de scial de salida cs cstable,
sin pérdidas por causa de fugas dc carga.

Condensadores ceramicos: productos de gran scguridad con gran
futuro

Al igual que los dispositivos con terminales, los condensadores chip
ceramicos no sc pucden cncapsular para protegerlos de la entrada de
humedad. A resultado de ello, algunos fabricantes sc han cncontrado
con fallos prematuros a causa de descargas a baja tension, resultado
dcl mal acabado. pucs siemprc que sc ponga cl debido cuidado cn su
fabricacién, la scguridad de los condcnsadores ceramicos cs irrepro-
chable. Lo quc es mas, con los (iltimos avances en las técnicas cera-
micas, la scguridad a largo plazo dc dichos elementos cs cxcepcional,
con vidas utiles quc se calculan cn decenios ¢ incluso cn siglos.

Generador dc sonido estcreofdonico para efectos sonoros y sintesis de
musica

Sc ha perfeccionado un circuito intcgrado gencrador de sonido este-
rcofdnico para mcjorar la calidad actual de la comunicacidn sonora
cntre ordenador y usuario. Los sonidos que s¢ producen incluycn:
simulacion de instrumentos musicales y para jucgos dc ordcnador.
Sc¢ producen acordes musicales completos y todas las notas musicalcs
cn ocho octavas. Il gencrador sc conccta tacilmente con la mayoria
dc microcontroladores dc 8 bits y necesita pocos clementos exteriores.
Aparte del mercado de los ordenadores domésticos, cl generador
sirve también para trenes y coches miniatura y alarmas.

La construccion Harvard llcva los circuitos integrados dc micro-
controlador al mundo de la gran vclocidad

Con sus tres buscs cn paralclo, circuitos del tipo I'CL y ciclo de
instruccion dc 100ns, el nucvo microcontrolador 8x401 A sc
adapta cficazmente a las aplicacioncs mas exigentcs, por ejemplo,
tratamiento y comunicacion dc sciiales y control dc periféricos.
Apartc dc la gran velocidad de cste dispositivo, otras ventajas sobre
sus predecesores son: su capacidad dc negociar intcrrupciones y
subrutinas cn su totalidad, sus cuatro nuevas instrucciones para
saltos y retornos y sus operacioncs aritméticas y logicas comple-
mentarias.

Decodificador integrado para sistema de programacion de video (VPS)

Al no poder pronosticarsc los errorcs de programacion con los siste-
mas normales de grabacion (VCR), cxistc siempre la posibilidad de
quc sc graben partes indebidas de la misma. Por consiguiente, los
responsables de las cmisiones curopcas han dccidido introducir una
clave (VPS) Vidco Programming Systcm en los formatos de trans-
mision televisiva quc sc decodifica cn los receptores para detectar la
hora precisa dc comienzo y fin del programa. El articulo describe un
jucgo dc dos circuitos integrados para descifrar lascial VPS y mandar
el vidcomagnetofono mediante un colcctor intercircuito integrado
de dos hilos (I*C bus).

Condensadores electroliticos para alta temperatura

En el transcurso de la dltima década, las temperaturas de funciona-
miento de los condensadores clectroliticos no solidos se han doblado,
hasta llegar a su valor actual dc 125°C, lo que ha abicrto nuevas
posibilidades de aplicaciones en la clectronica militar, sistemas de
automocion y fuentes de alimentacion conmutadas, entre otros. Ll
articulo describe la gama 2222-118... de condensadores electroliticos
de alta temperatura y trata los critcrios de diseno para su funciona-
micnto a alta temperatura. También da el método de calcular la
esperanza de vida y datos de las pruebas de vida.

Bus de terminal de servicios integrado (IST)

Los ordenadores y demas terminales de datos de una oficina electr6-
nica moderna presentan el problema de exigir con frecuencia redes
de cables coaxiales para comunicacion. El bus de terminal de servi-
cios integrado da la solucion, al permitir la transmision simultanca
de datos y senales telefonicas a través de un circuito de interco-
nexion scncillo mediante un par dec hilos trenzados de bajo coste.
El articulo describe cl funcionamicnto del bus IST y su circuito
integrado de interconexion y da ejemplos de integracidn en sistemas
existentes y futuros.
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