Sci.Electronics.Repair FAQ: Notes o...Repair of Hand Held Remote Controls http://www.repairfaq.org/REPAIR/F_irrfag.html

10f19

Notes on the Troubleshooting and Repair of
Hand Held Remote Controls

Contents:

e 1. About the Author & Copyright
e 2. Remotes, remotes, and more remotes

e 3. Testing of remotes

¢ 4. Diagnosing the problem

e 5. Problems with remotes

e 6. Alternatives to repair

7. Original replacement remotes

8. Problems with the equipment

9. Problems due to interference

10. Forgot your universal remote setup?

11. Code search programming of RCA SystemLINK remote controls
12. IR signal transmission and coding

13. IR detector circuits

14. IR detector circuit using bare photodiode

15. IR detector circuit using IR receiver module

16. Some alternative 'quick and dirty' remote testers

17. Increasing the range of a remote control or IR data link
18. Remote remotes (remote extenders)

19. Controlling TVs, VCRs, CDs. etc., from a PC

[Document Version: 2.63] [Last Updated: 05/25/1998]

1. About the Author & Copyright

Notes on the Troubleshooting and Repair of Hand Held Remote Controls

Author: Samuel M. Goldwasser
Corrections/suggestions: | [Feedback Form] | sam@stdavids.picker.com

Copyright (c) 1994, 1995, 1996, 1997, 1998
All Rights Reserved

Reproduction of this document in whole or in part is permitted if both of the following
conditions are satisfied:

1. This notice is included in its entirety at the beginning.
2. There is no charge except to cover the costs of copying.

09/07/98 3:47 PM



Sci.Electronics.Repair FAQ: Notes o...Repair of Hand Held Remote Controls

20f19

2. Remotes, remotes, and more remotes

Fifteen years ago, a wireless remote control was a $50 or $100 option (in 1980
dollars) to a TV or VCR Early renmpote controls used ultrasound or radio
frequency anal og transmi ssion and could performonly limted functions -

you were |lucky to get anything beyond on/off, volune, and channel up/down.
Today, a renote control is standard with even the | owest cost basic

el ectronic equipnment. Nearly all nodern renpte controls use Infra Red (IR
light for digital data transm ssion. Some have nore buttons and functions
than a personal conputer! Unfortunately, many have row upon row of tiny
identical size buttons with no |ogical l|ayout of functions. Ohers are a
mast er pi ece of ergononic engi neering al nost operating by thensel ves.

There are two kinds of problems with renotes:

1. They seemto have legs of their own and di sappear at the nost
i nconveni ent times.

2. They get abused by being dropped, dunked in Coke or beer, chewed on
by the pet tiger, or left alone to devel op dead | eaky batteries.

VWile there are sonme renotes that will respond to a whistle and beep back
to identify their location, nost are the ordinary deaf, dunb, and blind
variety. | cannot help you |l ocate your missing renptes. |If you have

di sappearing renote syndrome, a well designed universal renote - on a
tether - nmay make a good investnment. However, the follow ng was too good to
pass up:

(From Bill Sanuel (phantom@ soc.net)).

“I'n '89, a Custonmer brings in their VCR for me to fix. (Zenith VRE-200) It
won't accept tapes, plus their kids msplaced their renote, so they wanted
a price on a new one.

Well, after taking the unit apart, | called themand said, "Sir, |'ve found
the problemw th your VCR. BTW you don't need a new renote.""

Most actual problens with renptes can be solved relatively easily. They

are often of a physical nature. Since renotes operate on |ow voltages

under non-stressful conditions, spontaneous electronic failure is relatively
uncomon. The followi ng are not good for renotes: Sitting or stepping on
them using themas drink stirrers, door stops, projectiles for target
practice, substitutes for dog bones, or depositories for your old |eaky
batteries.

3. Testing of remotes

Unl ess your renote hand unit has been run over by a bulldozer and is flat as a
pancake, don't imrediately assune it is actually broken

* First, confirmthat your problemis not sinply due to a selector switch in
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the wrong position or an accidental press of a key selecting 'VCR instead of
TV .

* | f your 'problem wunit is a universal type, make sure it has not sinply
forgotten its programming or codes - reinitialize it. A conmon cause of
menory loss is the batteries falling out or losing contact for an instant
due to a fall or bunmp. See the section: "Forgot your universal renote setup?".

* Sone older TVs in particular may have a 'vacation' or other switch to
di sabl e the set (or just the renpte functions). For that matter, if you
cannot get the equipnent to turn on at all, make sure it is plugged into a
live wall socket :-).

* Sone TVs mmy occasionally becone confused due to a power surge or for no
good reason at all. Unplug the TV for a few minutes to reset it.

* Before doing anything el se, check and/or replace the batteries with fresh
ones. \Wo knows how | ong they have been in there.

* Don't ignore the possibility that your spouse (or the local poltergeist)
accidentally dropped the rempte spilling the batteries - and put sone back
in backwards! This could result in either a totally non-functional renote,
weak (limted range), or erratic operation. Permanent damage is not that
likely but possible with some designs if the resulting voltage to the
circuit board actually had reverse polarity.

* Next, try to determ ne whether the problemis indeed in the renpte itself and
not the TV, VCR, CD, or other controlled equipnment. The easiest way to do
this is to tenmporarily program a universal renmpte to match your equi pnent.

If this now operates successfully, then you can be pretty certain that the
problemlies in the renote unit.

* |f you are not able to get a universal renpte to operate your equipnent,
then either you have not found the proper code setting or the renote itself
is indeed faulty (or you don't have a universal renote!).

* Should you or a friend have an identical or nearly identical piece of
equi prent, try the (faulty) renpte on that (and its renpte on your equipnent)
as a further test.

* | f you have nultiple pieces of equi pnent, make sure you have not accidentally
substituted an apparently identical remote for a slightly different nodel
VCR, for exanple. Not all equipnent - even of similar type - fromthe sane
manuf act urer necessarily use the same signal transnission format.

4. Diagnosing the problem

To narrow down the problem use an IR detector to determine if the renote

is emitting an IR signal when each button is pressed. Wile this does not
guarantee that the signal is correct, it elininates nost common problens from
consi deration. An IR detector card or an IR detector circuit |ike one of those

described in the section: "IR detector circuits" are very handy for testing
renote controls and other IR emtters. Sone canctorders (those that do not
i ncorporate an IR blocking filter) are sensitive to IR as well and will show a

bright spot of light if ained at a working source of IR See the section
"Sone alternative 'quick and dirty' renote testers" for additional options.

MCM El ectronics, Centerville, Ohio/1-800-543-4330, list 2 different shaped
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cards for $7.29 each (#72-005/3.5 x 2.5" card & 72-003 /4.75 x 0.75" probe.
Radi o Shack, Edmund Scientific, and others offer sinmilar detectors.

The sal vaged IR sensor nodule froma TV or VCR may al so be used as an IR
detector. These usually operate froma single supply (12 V typical) and out put
a clean denodul ated signal - you will not see the carrier, only the 1s and Os.
This will be true of an IR detector circuit as well unless you are careful to
position the renote and photodi ode just so as the circuit acts as somewhat of
a low pass filter due to the B-E capacitance of the transistor. Radio Shack
and Di gi key (anmong other) also sell inexpensive IR receiver nodul es (under

$5) which would al so provide a denodul ated signal for your view ng pleasure.
However, note that sone may be tuned for a particular carrier frequency like
40 KHz and therefore may not respond to all remotes. (Note, | have heard of
spurious pickup issues with sone of the Radi o Shack units - they are not the
same as those sold a while ago.)

(From Brett Wal ach (bwal ach@pg. devry. edu)).

For anyone needing a great IR receiver at a reasonable price, try Radio Shack's
MOD1. It's an IR receiver that denodul ates the data for 40Khz x-nitters. The
out put can then be viewed on a scope or used to drive a small transistor which
would in turn drive a speaker! The output fromthe MOD1 is the inverse of the
code sent. That is, the TTL logic level fromthe MOD1 is high when no IR is
present. |If by chance you need an IR receiver that operates on a different
carrier, try DigiKey (1-800-DIA-KEY). | know that they have the other two
types for sure.

5. Problems with remotes

Most problems occur in the hand units due to the abuse inflicted on them by
ki ds, pets, and even otherw se well behaved adults. However, the equi pnent
or even outside interference can also be at fault. Therefore, also see the
sections: "Problens with the equipnent" and "Problens due to interference"

The following are the nbst comon types of problens and suggested sol utions.
As noted, nost are physical in nature: dead batteries, gunk, bad connections.

For all but (1) and (2), disassenbly will be required. Manufacturers
seemto be using nore and nore creative (read: obscure and difficult to
open) methods of fastening the two hal ves of the renote shell together
There may be a screw or two and/or the case may sinmply 'crack' in half by
gently prying with a knife or small screwdriver along the seam or sliding
the two halves a fraction of an inch to unlock sonme catches. Look

for screws on the back (possibly under a not-so-easy to peel off |abel)
and inside the battery conpartnent, as well as hidden snap fasteners.

1. Dead batteries or batteries inserted incorrectly:
Sol ution obvious. |If batteries tend to go dead quickly - the batteries
in arenmte typically last years - then you may have a stuck button
some conductive grine under one of the buttons, or a defective IC - or
you may be using cheap batteries.

Make sure that all the batteries point in the correct direction as marked

i nside the battery conpartnent or under its cover. |If it uses nore than
2 batteries, getting one in backwards could also result in weak or erratic
operation.
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Corroded battery contacts:

Clean off the chem cal deposits - first dust out the dried material wth
a soft brush and then renove the remainder with a danp lint free cloth

or paper towel. Polish the contacts with a fiberglass brush and/or penci
eraser and/or very fine sandpaper or a nail file. |If there is evidence
that the battery juice made its way inside the case, you will need to open

the renote and thoroughly clean the interior. Additional repairs may be
needed i f damage to wiring, components, or circuit board traces is evident.

Broken or intermttent contacts:

There are nost often between the battery connections and the circuit
board. Carefully resolder and reinforce themif necessary. There
could al so be cracked solder joints on various conponent pins
(particularly those that get abused |ike switches) as well. Reflow
t he sol der on any suspect joints.

In addition, check selector, power, or enable) switches for proper
operation. Renove the batteries and use an ohnmeter to test across

the contacts with the switch(es) in all positions. These sw tches can
be easily damaged as a result of dropping or squashing the rempte. The
contacts may becone dirty, gunked up, corrode, or sinply wear out as
well. Locating a replacenment may prove chall enging. Disassenbling the
switch may allow you to clean or restore the contacts in sone cases.

Br oken Cerami c Resonator:
These may fail from shock when renotes are dropped.

The frequency is often 455 KHz (I assune since they are wi dely used as
filters in the IF section of AMradios and are thus inexpensive.)

If you have an oscilloscope, check for signals on the |IC when buttons

are pressed - if there is no action on any pin, then you nmay have a bad
resonator (or bad IC, etc.). NMonitoring on one |ead of the ceramic
resonator should produce a signal at its resonant frequency when a button
is pressed. A typical waveform may have an anplitude of a few tenths of
a volt.

If you do not have a scope, one possible indication of a bad resonator
(aside fromit being smashed) would be a steady output fromthe IR LED
for all button presses - normally the output would be visibly pul sating.
O course, this could indicate a bad I C as wel |

A ceranmic resonator usually is a small blue or orange object that |ooks
simlar to a plastic (sharp edges) or dipped (snooth edges) capacitor

The circuit board marking will be X1 or CR1 or sonmething |like that.
Repl acements nay be avail able from places |ike MCM El ectronics or
other electronics distributors. O, consider an organ donation from
a renote for equi prment that has |ong since gone to that entertai nment
center in the sky if the frequency of its resonator is the sane.

Dirt/spills/gunk/oily buildup inside:

This may cause circuit problems preventing keys fromoperating reliably
or physical problenms resulting in keys being just plain stuck or sticky.

If you have recently cleaned the outside with a wet or danmp cloth (or

in your dishwasher!), then this is quite likely as liquid can seep inside
and result in all sorts of strange behavior i mediately or del ayed by
sone time.
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Di sassenbl e conpl etely and wash both sides of the rubber nenbrane

keypad, circuit board, and plastic case with water (and mild detergent if
necessary) to renmove sugar based grine and then isopropyl alcohol - dry

t hor oughl y.

For stubborn crud, a pencil eraser and/or fiberglass brush may be used
with care (on the circuit board only). However, the gold plating (if
present) and/or copper trace itself is quite thin!

VWere you find a oily filmbetween the rubber and the circuit board,

unl ess you really do a SUPER job of cleaning, it will come back quickly.
Once you think you got it all, do it again - and with soap and water as
well - both the rubber and circuit board. Note: The consensus seens to

be that the oils come fromthe human animal so it is just a consequence
of the type of rubber (sonewhat porous in spots) and usage patterns - not
the result of dunking in a vat of motor oil (unless you did!).

Caution: In some cases, the conductive black material nmay be soluble in
al cohol - carefully test first on the pad of a key you don't care nuch
about. If black material cones off on your cloth or swab, use only the
wat er and detergent. Putting the black stuff back on is much nore
difficult than renoving it :-).

Worn or corroded pads on circuit board:

These may be interdigitated or sem -circular patterns and suffer from
both wear and corrosion. Conductive Epoxy or other simlar conductive
paint (like that used for rear w ndow defogger repair) or ink may be used
for repair. A piece of thin copper foil can be glued to the circuit board
and soldered to the appropriate circuit trace. (Gold foil would be better
as it will not corrode but mght be just a tad pricey for a $10 renote!)

Worn conducti ve material on rubber buttons:

Conpare the bottons of frequently used keys with those that are rarely
pushed. |f you can see the rubber through the conductive material after
cleaning, the pad is likely worn to the point of being non-functional
This may be repaired with conductive Epoxy or other simlar conductive
paint or ink. A sliver of aluminumfoil can sonetinmes be glued to the
rubber surface. 3M makes EM/RFI foil shielding tape, type 1181, that
shoul d work very well for this.

MCM El ectronics at 1-800-543-4330 |ists a Rubber Keypad Repair Kit

for $24.95. It is supposed to contain enough material to repair 400
contacts (2 containers each good for 200 contacts). Their part number
is 20-2070. Not cheap but 400 contacts covers quite a few typical
renotes. Note: | do not know whether it is easy to m x only enough
material for just 1 or 2 contacts - it would be worth confirm ng that
this is possible before ordering. O else, invite a few dozen friends
(and their flakey keypads) over for a renpte repair party :-).

There is also a material called 'resistive coating' or sonmething like
that that goes on like paint. It may be available froman el ectronics
distributor. O, if you are friendly with your local repair shop, they
may be willing to spare a few drops.

Cccasionally, the conductive material is not actually worn off entirely
only on the surface and there may still be some beneath surface. Light
sandi ng may hel p.

(From Paul Weber (webpa@ol.con)).

“I'f you're | ooking for alum numor copper foil tape with adhesive on it,
visit your |local hardware store, in the plunbing and/or roof rain gutter

http://www.repairfaq.org/REPAIR/F_irrfaq.html
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sections. Alternatively, try an auto parts store. |'ve found a variety
of adhesive foils (including stainless steel) in these kinds of
establishments.

As for as repairing conductive rubber keypads: |'ve not used the netal
tape method, but will probably try it. |'ve had great success with a
t horough cl eaning and |ight buffing of the contact area with very find
(1000 grit) wet/dry sandpaper."

(From Rufus (Pink@l oyd. Edu)).

“I'f you can find simlar pads on another renmote's nmenbrane, trimthem
of f square and use themto replace the defective pads. You can use
silicone glue to attach them Be careful to trimoff the same anopunt
from each pad so the buttons throw will be the same, and don't trim
too deep as to danmage the rubber done."

(From Keith Craig (kcrai g@r ode.com).

"I use a can of 'TV TUBE COAT' (GC Electronics), a conductive paint used
for picture-tube aquadag (bl ack paint on outside of picture tube used
for ground). Squirt a tiny ampbunt on a piece of paper and use a Qtip
(cotton swab) to drop on the pad."

(From Mark Saterfield (kc4tzn@webtv.net)).

"Pens are avail able that come prel oaded with conductive ink at |oca
el ectroni cs stores though apparently not Radi o Shack."

(From M ke Harrison (ww @etconuk. co. uk)).

"It isn't the same as the silver stuff used for car screen heaters, etc.
which |I'd guess probably dries too hard and cracks off. |It's made by
Circuit Wrks, who also do conductive epoxies. Their part number is
CW610 for a repair kit, UK supplier is Farnell, price is UKP 22.33."

8. Cracked circuit board:

These can be repaired easily as the circuit boards are usually very
simpl e, single sided, and have wi de traces. Use Epoxy or an adhesive
like Duco Cement(tn) or windshield sealer to repair and reinforce the
circuit board. Scrape off any insulating coating and junmper breaks wth
fine wire and solder. Do not just bridge the gaps with solder as cracks
and future problens are a certainty.

9. Bad IR LED

Test the IR LED(s) with an external power supply (with current limiting
resistor) and IR detector and/or nonitor voltage across themwhile
operating. Substitute a visible LED and see if it lights up when keys
are pressed. Use a scope to nonitor the drive to the LED. You shoul d
see the pul se code nodul ated carrier. |f faulty, replace with a readily
avai l abl e high intensity IR LED

Note that strictly speaking, these IR enitters should perhaps be called
Infra Red Enitting Diodes or | REDs since they produce no visible |ight.
However, we will use the term|R LED throughout this docunent since its
meani ng i s understood by the vast mpjority of readers.

10. Bad IC
If the rempte uses a customchip, throw it away! However, a failed chip

is usually quite unlikely unless struck by |ightening (now how woul d t hat
happen?). Even accidentally inserting the batteries backwards (though
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definitely not recomended!) - which tends to kill nany devices - may not
cause any harmto a renpte. Check each pin on the ICwith a scope to
deternmine if it is at |east alive.

(From Duane P Mantick).

"An awmful lot of IR renptes use ICs fromthe same or sinilar series. A
conmon series conmes from NEC and is the uPD1986C which, incidentally is
called out in the NTE replacenments book as an NTE1758. A |l ot of these
chi ps are cheap and not too difficult to find, and are nmade in
easy-to-work-with 14 or 16 pin DI P packages. Unless you have no sol dering
or desoldering skills, replacenent isn't difficult."

6. Alternatives to repair

There are a large variety of preprogranmed universal renotes available starting
at $10. These are set up by inputting a code nunber for each type of equipnent
you will be using - TV, VCR, Cable box, etc. Don't |oose the instruction
manual or you will not know what codes to use if the batteries go dead or

the renote | ooses its nenory for any reason! Record the codes in pen on a

| abel on the back of the renpte and inside the battery conpartment. For

general TV/VCR/ cable use, the $10 variety are fine. However, many will not
provi de special functions |ike programming of a TV or VCR or access to other
nodel specific nmenu functions.

However, some of the One-For-All (and probably others as well) renntes do
have capabilities not listed on the package (or web site). Check with the
manuf acturer (in the case of Universal, this can be via email) to determ ne
whet her any of their products have what is needed for your nodel (s).

Universal 'learning' renotes are avail able at slightly higher cost (perhaps,
$25-100). The better ones are capable of nenorizing all of the actual signals
sent by your original renptes by viewing the IR transm ssion directly. O
course, your existing renotes nust be working properly for teaching purposes.
Make sure you get a nmoney back guarantee with these as sone nay not be
conpatible with all equipnent. The advantage of a learning renpte is that it
can be taught to perform setup, adjustnent, and progranm ng functions as wel
as those for normal operation. However the teaching process is likely to be

tedi ous and tine consunming and you will have to keep track of which buttons do
what - possibly not worth the effort in the end. |If the backup batteries
shoul d ever go dead, the entire |learning process will need to be repeated.

(From M chael Schuster (schuster @anix.com).

“You can get nost of the Zenith CEMrenotes from MCM El ectronics. These
i ncl ude sonme that were sold under the Gem ni name as consumer itenms; their
4-devi ce | earning/ preprogranmed renmote was particularly nice).

These definitely =behave= as though they have EEPROVS; i.e. |earned
functions are retained indefinitely wthout power.

Al so the upgradeabl e one-for-all renmotes from Universal Electronics (i.e.
the ones with the 'nmagic' key) al nost certainly have EEPROM since they can
be custonized by noving buttons around and assigning straight binary
functions to keys not in the original pre progranmed arrangenment. Such
custom zations are also retained if power is lost."

http://www.repairfaq.org/REPAIR/F_irrfaq.html
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7. Original replacement remotes

In some cases, the only realistic option is to obtain an original replacenent
renote control. This might be the case where special functions need to be
easily accessible or you have fallen in love with the button |layout, style, or
decorator colors! |If you need to access special functions on your equipnent,
a learning rempte mght be an alternative if you have access to a working
renote control so you can teach it. However, learning renptes are rarely as
convenient as the original. As for color, there is always spray paint!

* Consider the original manufacturer of the equipnment only as a | ast resort
as they will likely want to charge you an armand a leg (or nore) for a
repl acenent .

Panasonic has a web site you can enter your nodel nunber and get a parts
list with list prices and part descriptions:

* http://ww. pasc. panasoni c. conl (Panasonic Parts & Service Online)

This site includes support for Panasonic, Technics, and Quasar consumer
el ectronics. However, ny quick visit only showed accessory type itens
(e.g., replacenment original renote controls, cables, etc.). Encrypted
credit card protection presunably makes it possible to order parts directly.

* Electronics distributors |ike MCM El ectronics do stock a variety of origina
renbtes - prices range from$9 - $143 (Ww $143 for just a stupid fairly
basic renmpte! It doesn't even have high definition sound or anything exotic.
You can buy an entire VCR these days for |less than $143 including its own
renote!), The average price of these replacenments is a still rather
i nflated $40.

* Renote and Manual Service offers factory original renmote controls froma
| arge nunber of conpanies. | do not know how their prices conpare with the
manuf acturer direct or with places |like MCM El ectronics:

- http://ww.renotes. cont (Phone: 800- REMOTES (800- 736-6837))

8. Problems with the equipment

http://www.repairfaq.org/REPAIR/F_irrfaqg.html

VWhile circuit problenms with the hand unit discussed in the section: "Problens with r

if the renote does not work or has limted range:

* Dirty R window - The plastic sheet which covers the IR detector may be
coated with dust, grease, grinme, or tobacco snoke, or other w se danmaged.
If sensitivity has decreased even with a new set of batteries, this is a
di stinct possibility. 1t is not always obvious whether a particular type
of dirt or damage will affect response. Sone condensation nay be totally
opaque to IR while appearing transparent to visible light. On the other
hand, | have a TV where soneone nust have cl eaned the sensor w ndow with
sandpaper or a strong solvent - it is totally clouded over but works just
fine with ny $10 universal renote.

Test by renmoving the front panel if possible and direct the renpte at the
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sensor directly. |Inspect and clean the sensor wi ndow thoroughly with mld
det ergent and water.

* Defective IR sensor, receiver electronics, or microcontroller can result
in the equiprment sinply ignoring you and/ or doi ng whatever it pleases. The
first two of these can generally be tested w thout service information.
However, if they check out, advanced troubl eshooting will be required.

Borrow a replacement or universal renote to determine if the device responds
with a known good unit. Check denodul ated waveforns with an oscill oscope

to confirm proper signal levels and reliable operation. See the section:

"Di agnosi ng the problent as well

Note that if this is a problemw th new equipment (or if it has al ways been
this way), don't negl ect the obvious: Has the protective plastic film been
renoved? This is often present to prevent damage duri ng manufacturing and
shipping. It is amazing how many people neglect to remove this - | have gotten
10 year old TVs and VCRs at garage sales with this ugly filmstill in place

And, there could be a design or manufacturing problemw th your set....

VWiile the IR receiver nodule inside that TV may be a mature conmponent and may
function well on the test bench, it is entirely possible that the TV

manuf acturer has made a (design) fault in applying it. An IR-receiver is a
very sensitive device, and a television is a very dirty environnent. This
may be a case of an EMC problem not an optical problem Under the right
conditions, with this type of IRtransmtters and | R-receivers, distances

of 100 feet or better may be crossed..

But, this should not be the custoner's problem The service organi zati on of
the TV manufacturer is the proper place to obtain a fix. The conplaint is
valid and it should be cured.

9. Problems due to interference

Synptoms for the following my range fromno, intermttent, or incorrect
response or greatly reduced range to the equi pment bei ng possessed - a TV
changi ng channel s, volune, or powering itself on and off as though being
controlled by a poltergeist.

These are likely possibilities if you have just changed your room | ayout or
added sonmething to it:

* Interference fromanother renpte in the same room which is defective (or is
bei ng squashed by a gorilla). Mke sure there are no other IR transnitters
i ncluding those like the a VCR+ or renote repeater that might be activated
accidentally due to faulty progranmi ng or something pressing on the
buttons. Do you know where all your renotes are hiding?

A nei ghborhood kid (or adult with the maturity of a kid) may be playing

tricks on you from outside your wi ndow or even across the street. It
doesn't take much (a lens) to extend the effective distance over which
a universal renmote will operate reliably.

Cover the sensor of the misbehaving equi pnent with a piece of black tape
to see if the problem goes away. Then round up your other renotes (and/or
ot her ani mate objects) and discipline them
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* Fluorescent |anps using electronic ballasts - These may be newer ceiling
fixtures or the energy efficient conpact fluorescents used as repl acenents
for the regular light bulbs in table lanps. The electronic ballasts are
swi tching power supplies and these may result in nodul ation of the Iight
intensity at high frequencies confusing the renpote control receiver

Turn off all fluorescent |anps to see if the problem goes away. A cardboard
baffle can be taped to the sensor to block the interfering light. Try a
di fferent brand of conpact fluorescent as not all cause interference.

* Bright lights in general - Enough anbient light, be it fromthe Sun or a
1000 Wflood may overload the sensor. Ceiling fans can sonetines nodul ate
the light with their fan blade rotation or vibration of the filanents of
t he bul bs which can confuse the renote control receiver and microprocessor

Turn off the lanps or nove the Sun to see if the problem goes away. A
cardboard baffle can be taped to the sensor to block the interfering light.
Sinply changing the orientation of a |lanp shade or slightly nmoving one of
conponents may be all that is needed.

* Electrical interference from nearby equi pnent. Inadequate shielding in the
sensor electronics could result in susceptibility to RF em ssions from ot her
gear.

Turn of f suspect devices. |If the problem goes away, they will need to be
noved to another location. Shielding is probably not a viable option

10. Forgot your universal remote setup?

Hopeful ly, you saved the instruction manual. No? Some universal renptes

like the Zenith Allegro have an 'auto search function' which will sequence
t hrough all possible codes. You then push a button to lock in the proper

settings when the TV or VCR s channel or power status changes. O course,
since you don't have the instruction manual, you likely don't know how to

use this feature either!

The manufacturer of the renote control is the next likely source (after the
instruction manual) for the codes and other information. However, there is
a good chance that one of the following web sites may be able to help you:
* Menorex has a web site at:

- http://ww. menorex. con core. htm

But they suggest using the technical support |ine (800-636-8352) for renmote
control programmi ng and ot her Menorex consuner el ectronics questions.

* Tandy (Radi o Shack) has a nice web resource and fax-back service. This is
nostly for their equi pment but some of it applies to other brands as wel
and there are diagrans which may be useful for other manufacturers' VCRs,
TVs, CD players, cantorders, renote controls, and other devices.

- http://support.tandy.com (Tandy honepage)
- http://support.tandy.conivideo. htm (Link to video product info)

In particular,

- http://support.tandy.com support_vi deo/15787. htm (Link to renote info)
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lists many universal renotes including setup information. Since, it is
likely that your nodel is actually one of these rebranded by Radi o Shack
it is worth checking.

* Universal Electronics, nmakers of the One-For-All(tm line of universa
renote controls (and other products) has a web site:

- http://ww. oneforall.com (Uni versal honepage)
- http://ww. oneforall.com ~universe/abcprol. htm (Remot e controls)

There is conplete info on progranm ng and special functions for many
nodel s. Since other universal renotes nay be rebranded One-For-Alls,
this informati on may be useful for those as well

* Zenith has an extensive web site with product specifications for many of
t heir audio/video products. GCenini renotes (e.g., Easy-3) are made by
Zenith. There is nothing there at the present tinme but indications are
there may be renmpote information in the near future.
- http://ww. zeni th. com

Next time, make copies of the instruction manual (s) and put themin obvious
pl aces like taped to the back of the TV or inside the entertai nment cabinet.

Better yet, print the specific instructions and/or codes on a slip of paper and
stuff it into the battery conmpartment of the remote. O tape the info to the
back and then cover with clear tape to protect it from wear

One of the primary axions of life is that you will |ose those instruction
manual s :-).

11. Code search programming of RCA
SystemLINK remote controls

Perhaps this is your lucky day and this is the type of renpte you have that is
in search of an instruction manual.

| know this procedure works for nodels 3 and 4+ and assunme it to be simlar for
t he others.

(From Larry Sabo (sabo@tormca)).

1. Make sure the device you are programmng is turned off.

2. Press and hold CODE SEARCH

3. Press and release TV, VCR, or CABLE corresponding to the device to be
controlled. The indicator light will flash once to indicate the search
i s enabl ed.

4. Rel ease CODESEARCH.

5. Press OFF/ ON repeatedly until the device turns on.

6. Press CHANNEL V (channel down) for verification. DO NOT press any other

http://www.repairfaq.org/REPAIR/F_irrfag.html
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buttons at this tine.

I f the channel changes on the device, the code is valid. Press ENTER to
conpl ete the search

I f the channel does not change, turn off the device (wthout attenpting to
use the renote). Then continue search by repeating steps 5-6. Wen all codes
have been searched, the indicator light will flash twice and the renote will
return to the normal node.

(From Aldrich TV, Inc. (aldrichtv@enturyinter.net)).

| find it works better if you have the unit on and watch for it to go off.
It is easy to miss it conming on and then you have al ready passed the proper
code and have to start over

12. IR signal transmission and coding

Modern renotes use a pul se code nodul ated carrier to send the command. Typica
carrier frequencies vary between roughly 36 and 56 KHz (although runor has it
that Bang and O efsun renptes may use 455 KHz for the actual IR carrier - |
have not been able to confirmthis). Each pulse or bit consists of nultiple
cycles (e.g., 32) of this carrier. Here are approxi mate neasurenents nade of
t he general characteristics of some typical renotes:

Model Carrier Cycl es/ bit Repeat rate
Emer son VCR 36 KHz 32 10 Hz
M t subi shi VCR 38 KHz 10 20 Hz
Panasoni ¢ VCR 56 KHz 48 10 Hz
RCA TV 56 KHz 28 16 Hz
Sony CD 40 KHz 24/ 48 20 Hz
Sylvania TV 36 KHz 32 10 Hz
Techni cs CD 56 KHz 48 10 Hz
Toshi ba VCR 38 KHz 20/ 320* 9 Hz
Yamaha recei ver 38 KHz 20/ 320* 9 Hz

For buttons that repeat, typical rates are 10 to 20 Hz and the entire code may
actually be sent only when the button is first pressed with only a 'repeat’
code sent while it is held domm. (* This extra length '"bit' was evident in
the repeat code for the Toshi ba VCR and Yamaha receiver - which both seened

to use very simlar coding schemes. Repeat for all keys used a 320 cycle bit
foll omed by an 80 cycle gap and a 20 cycle bit.) It would appear that various
conbi nati ons of NRZ, RZ, PWM and others are used dependi ng on manufacturer
and nodel. Think of the challenges involved in designing a universal renote!

The carrier frequency and codi ng schenes (these are even nore varied than the
tabl e above woul d indicate) have apparently not been standardized. They may
al so vary quite a bit even different nodels of equipment fromthe sanme

manuf acturer. Therefore, it is beyond the scope of this docunment to enunerate
themall. It is possible to see these types of waveforms with an oscill oscope
by monitoring internal signals of the renote including certain pins on the
controller 1C as well as the IR LED or its driver or across the transistor of
the IR detector circuit (see the section: "IR detector circuits").

The sites bel ow have quite a bit of information on IR renpte data transm ssion
codi ng schenes, various circuits. There are even tables of formats for the
renotes from a nunmber of manufacturers:
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09/07/98 3:47 PM












Sci.Electronics.Repair FAQ: Notes o...Repair of Hand Held Remote Controls http://www.repairfaq.org/REPAIR/F_irrfag.html

(From Paul Grohe (grohe@al axy.nsc.com).

Here is a another "quick" and "very dirty" test of the IR emtter | have used:
Clip a *glass* encased diode (1N34, 1N914, 1N4148, etc.) between your

scope probe tip and ground clip. Crank the scope sensitivity up to about

20 tp 50nmv/div. Hold the diode by the grounded |ead (to reduce noise pickup).

Point the "business" end of the renpte directly at the clear part of the
di ode body. The IR packets will now be visible on the scope.

You may have to nove the renote around to find the "hot spot" in the w ndow
The nore of the diodes junction that is exposed, the better the response.

A Sony renote generates about 50nVpp with a typical 1N4148/1N914 and nore
than 200mvpp with a "wi de open" 1N34A point-contact Germanium (at 1 cn).

BTW the time constant of this setup may mask the actual 40KHz
carrier pulses. Place a 100k resistor in parallel with the diode
to see the individual pulses clearly (sensitivity *is* reduced).

O just sinply hold the renmpte against an AMradio for a quick test.

And, Filip also suggested that last one so | will honor himas well :-).
However, the AMradi o approach does not tsst the IR output but probably is
an accurate test in npbst cases. --- sam

(From Filip MG eszczykiewicz (filipg@epairfaq.org)).

Sinply hold a pocket AMradio or Wal kman set on AM and push the buttons. This
works for all the renotes | have.... except the ultrasonic one :-).

(From Bob Quackenbush (quackenb@ei del berg-emhll.arny.nml)).

Tune an AMradio to a quiet area of the band, hold the renote near the
(normally internal) antenna, press and hold any key on the rempte. The sound
will be a quiet fluttering, so listen carefully. Be careful with your
interpretation of the results. "No flutter" may NOT nmean that the transmitter
isn't working.

(From David C. Brink (db@mts.com).

Just dissect the renpote far enough to get access to the IR LED(s) leads (if
the renote has been through the noving bits of the Lazy-Boy a few tinmes, such
di ssassenbly m ght not even be necessary). Hold a LED in parallel with it and
see if it lights when you press the rennte buttons.

(Note: since the voltage drop across an IR LED is usually | ess than that

across a visible LED, this may not work unless the rempte uses two LEDs in
series. In that case, substitution may be needed. --- sam.

17. Increasing the range of a remote control
or IR data link

For operation between roons, a repeater is best - an IR receiver that sends
the data over a cable to an IR transnmitter in the other location. This would
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require an IR receiver nodule simlar to the one found in a TV or VCR, buffer
to drive the cable, and a IR transmitter nodul ated at the appropriate carrier
frequency (around 40 KHz typically).

If extra distance or sensitivity is needed in the same room it may not be

too hard to replace the IR LEDs in the hand unit with nore and/or higher

power devices (though the IR LEDs used originally are generally quite powerful)
but this would require some circuit hacking and possibly some reverse

engi neering of the design to determ ne what is possible. A small convex

| ens over the IR window on the receiver will help as well but will reduce the
angle to the receiver over which response will be reliable. This would be
suitable if you always use the equipnment froma fixed |location |like a couch

at the opposite end of the room

Where the transnitter and receiver are both in restricted |ocations, a short
focal length convex collimting | ens can be added to the transnmitter as wel

as the receiver. The angul ar coverage of both receiver and transnmitter will
be reduced but the range will increase. Reducing the beam divergence by a
factor of 2 at the transmitter will increase the range by approximately a
factor of 2. Doing this at the receiver as well will add another factor of 2.
Several hundred feet should be possible with very inexpensive lenses. | would
suggest a lens of around 1 inch dianeter with a 1 inch focal length. This is
not critical but an IR detector circuit or card should be used to help set up
the proper distance to the transmtter IR LED and recei ver phot odi ode.

18. Remote remotes (remote extenders)

In some situations, it is desirable to be able to operate a renmote controll ed
pi ece of equi pment from another room - where a direct line-of-site path does

not exist. One exanple of this would be to control a stereo receiver in the

[iving room (which has speakers wired all over the house) froma bedroom

There are a nunber of ways of inplenenting this:

1. RF - An IR receiver in the bedroomretransnts the codes over on a radio
frequency carrier to an IR transmtter in the Iliving room

2. Hard-wired - An IR receiver in the bedroomconverts the IRto TTL (or other
electrical) pulses wired to an IR transmtter in the living room

VWere at | east one video cable exists between the two roons, a variation on
this theme uses a conbination of the coax shield and earth ground to send
t he signal between the roons.

3. House wiring - An IR receiver in the bedroom nodul ates a carrier injected
into the ACwiring. An IR transmitter picks off the signal fromthe AC
Wi ring.

In all cases, the IR receiver should be a nodule that includes automatic

| evel control and generates a logic level output. |[If possible, it should NOT
denpdul ate the IR signal so that the frequency of the carrier is maintained.
The IR transmtter then only needs to convert this logic level to on-off IR
pul ses. Wdgets based on all of these schenmes are avail able comrercially.

(From Robert Scott (Robert. Scott@cl.ac. uk)).

One of these circuits exists at:
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* ftp://ftp.ee.ual berta. cal pub/ cookbook/optic/irrepeater.tar.Z
(From Francis VE2FGS (sonytech@i deotron.ca)).

| personally have small pyranmids called "Powernid' made by X-10 which work
fine.

Those come by pair, one transmitter and one receptor. You plug themin 120 VAC
wal | outlet and it transnit signals between the two pyranmids with FM signals.

It work very fine and | think it's the nost practical, cheap, and fast way to

transmit IR signals fromone roomto another.

| paid about $40 (Canadian) for the pair.

19. Controlling TVs, VCRs, CDs, etc., from a
PC

(From Donal d Hof fman (dhof f man@pi x. net)).

I know of 2 links to such devices. Try:

* The B.l1.R D. Conputer Controllable Learning | R Renote:
http://ww. smart hone. com 8002. ht m

* The RedRat Infrared renote control for your PC

http://ww. dodgi es. denon. co. uk/
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