IRVC2 Learning Infrared Remote Volume Controlleena.0 2/25/08

1 General Description

The IRVC2 device is used in conjunction with anséhsor module and TI's PGA2310/2320 volume con@) to
provide high-quality remote control of audio sigaatplitude. It is capable of being trained to ggire IR
command sequences from many standard consumergematols. It can control 2, 4, 6, 8, 10 or hamnels of
audio, and provides five additional output sigriblt can be used to either select between diffes@untces or as
general-purpose outputs. Three momentary pushbsitiich inputs are provided for optional front-ph¥olume
Up, Volume Down, and Power On/Off. IRVC2 offersipower consumption, and incorporates several featu
that add to its flexibility.

1.1 Applications
This device can be used add IR remote control hfme to a new product or design.

1.2 Device Pinout

LVSEL1 ~ 28] PWRSWb
SRFBI2 27 VOLDNL
SDIN3  26] VOLUPb
csbll4  25[ SS/GPS
PWRONI[S 24 S§/GP4
LED/SWI6 23] SS/GP3
SCLK7 22 SS/GP2
VvsS1®  21] §8/GP1
LCDPWRI9  20[ vDD
RSVD10 19 V§S2
LCDRSM11 18] 1.CDD3
IRIN[12  17] LCDD2
LCDRWb [13  16[ LCDD1
LCDENARE [14 15[ LCDDO

1.3 Signal Description

VDD 20 Positive power supply voltage input

VSS 8,19 Negative power supply voltage input (Gdju

IRIN 12 Demodulated input from IR detector, lowemhR signal is present

PWRON 5 Power Status/Control output signal, higlemvhower is on

CSb 4 Chip Select output, active low, used tor@mGA chip(s)

SDI 3 Serial data output, used to control PGA @)ip

SCLK 7 Serial clk ouput, used to control PGA ch)p(

SRFB 2 Shift Register Feedback input from SDQast PGA chip in chain

LED/SW 6 LED drive/learn switch input

PWRSWb 28 Active low input from Power Control pustibn, with internal pullup resistor

VOLDNb 27 Active low input from Volume Down pushbam, with internal pullup resistor
(also used as B encoder signal if encoder modelécted)

VOLUPb 26 Active low input from Volume Up pushbuttowith internal pullup resistor
(also used as A encoder signal if encoder medelected)

SS/IGP1 21 Active high Source select/general parpogout #1

SSIGP2 22 Active high Source select/general parpogout #2

SS/GP3 23 Active high Source select/general parpogput #3

SS/GP4 24 Active high Source select/general parpogput #4

SS/IGP5 25 Active high Source select/general parpogout #5

LVSEL 1 Local Volume select 1=Encoder, 0 = pushima or ctr-off mom toggle sw

LCDPWR 9 +5V switched power to LCD module (max s@ucurrent ~5-10 mA)

LCDRS 11 Register Select to LCD module



LCDRWb 13 Read/Write bar to LCD module
LCDENAB 14 Active high enable to LCD module

LCDDO 15 Least significant bit of 4-bit data bumaection to LCD module
LCDD1 16 Part of 4-bit data bus connection to L@bdule
LCDD2 17 Part of 4-bit data bus connection to L@bdule

LCDD3 18 Most significant bit of 4-bit data busneection to LCD module

2 Selecting a configuration
2.1 Number of PGA chips

IRVC2 automatically senses the number or PGA cbigpmected to it, at power-up. It uses the SRFBaditp do
this. This signal should be connected to the Spthe last PGA chip in the SDI/SDO daisy chaRlease see
PGA chip data sheet for details on how to daisyrchaultiple chips. If IRVC2 doesn't detect any dack, it will
flash the LED for 10 seconds, then set the numbehannels to 2. Each time power is applied &l&RVC2 chip,
it will detect the number of chips/channels, antl fieish the LED once for each channel, so the LEDflash on
and off 2,4,6,8,10, or 12 times.

2.2 SS/GP Output type selection

Two types of outputs are available: “source selaaot] general purpose, or toggle. Only one sowleetssignal can
be active at a time. Selecting one will disabletders automatically. General purpose outpugl®when their IR
command is received. All output signals start lvinitial power-on. After that, their state isyed in EEPROM
and will be restored automatically if power is rerad and re-applied. To select the number of datfhat you
would like to use as source selects, install a g8&i{stor between the highest numbered SS/GP diggitayou want
to use and the SRFB signal. You should always ectrg 470K resistor from SRFB to GND. Non-SS digjaall

be configured as GP types automatically. For imaif you want three source selects, connecKar8istor
between SS/GP3 and SRFB. Only connect one 20Ktoesietween a SS/GP signal and SRFB. If you ant
SS/GP signals as general purpose (toggle) sighalspt connect any 20K resistors to SRFB, but ingte 470K
resistor to GND. The resistors are sensed at papeand will not interfere with the other use loé ISRFB signal.

3 Training

Before training the device, select the remote ywenid to use. If it is a universal remote, sé the
manufacturer that you want to use. A TV code sgtwiill probably be the best choice, since you neddme
control keys. (If you don’t need to use a particidetting, Sony uses a simple code that shouldd well. Of
course, many others can also be used.)

You will need to pick any 13 of the remote keydtasones that will be used to control the IRVC2dhinctions.
Here are the functions and a suggested list of. k&¥és assumes that you are using a TV mode onngmnote.

Training order Function Possible Remote Key

1 Volume Up Volume Up or Up arrow if there iseon
2 Volume Dn Volume Down or Down arrow if thesedne
3 Mute Mute

4 Pwr On/Off On-Off

5 Enter Bal Set Rgt arrow key if there is one

6 Exit Bal Set Lft arrow key if there is one

7 Clr offsets/sel vol dsp 0 key

8 Ch/SS/GP1 1 key

9 Ch/SS/GP2 2 key

10 Ch/SS/GP3 3 key

11 Ch/SS/GP4 4 key

12 Ch/SS/GP5 5 key

13 ché 6 key



“Ch” indicates one of the possible 12 channelsudfi@that can be controlled. Number keys 1-6 edecs those
channel directly in Balance Set mode.

SS/GP1-5 can be controlled in normal operating nimyderessing the key that corresponds to them.

The functions are always trained in the orderdistbove, and all 13 keys must be trained whendgarrf mode” is
activated. IRVC2 does not know which key you amesping on the remote. The first command trainddalways
be assigned to the Volume Up function, even if goeipressing the On/Off key on the remote. Therse will be
Volume Dn, etc.

To train the device, press and hold the “learn'tawivhile applying power to the device. Presshmg t

learn switch will force the LED on, so it will ligh Wait at least two seconds after applying powesn release the
switch. At this time, the LED will blink off for econd, then turn on again, to indicate that {{éarode has been
selected. For best results while training, hoklrgmote approx 3-5” from the IR sensor. Shadeémsor from
bright light during training as well. To train tfiest remote button, press the button and holdhitl the LED goes
off, then release it quickly. This indicates ttta chip has learned the first code. Releaselutterbas soon as you
see the LED blink. Now switch to the next butt@uyvish to use. After all thirteen buttons haverb&ained, the
chip will automatically switch out of “learn” modelhe LED will go off for a moment, then it willdsh the number
of PGA channels detected. Your device is now rdadyse, and will retain it's code information,egvif power is
lost. You can train the device as many timesessred.

The device checks incoming codes against all #hirtéearned” codes simultaneously. If you train
all thirteen channels of the device with the sammtoln on the remote, some very strange thingshaitipen.

If, during training, the LED starts flashing contaily, it means that the remote is using an unust@bcol, which
will not work properly. If this happens, reduce timbient light level near the IR receiver, rempoeer, and re-
apply with the learn switch pressed to try agdfrthe same thing happens again, please switchdifieaent remote.
If you are using a universal remote, simply switzka different manufacturer. Some codes will appe#rain
properly, but will cause multiple functions to batimated. If this happens, please switch to aediffit remote, or
manufacturer setting.

Sometimes manufacturers use two codes for eacbrhutbde A and code B. When you press and holdtarh
code A will be sent repeatedly as long as you kimédbutton down. If you release the button andgitagain, code
B will be sent repeatedly while it is held. Reledsend press again, and you will get code A agetic, This makes
it possible for the controlled device to tell thffetence between someone releasing and pressrkethagain and
simply losing the signal for a moment. When IRVi€2rained with this type of remote, it will onlypture code A
or code B, but not both. After training, it wikecognize every other press of the key, since it knbws about one
of the two codes used for that key.

If you have successfully trained the device, bud fihat the remote does not work more than a fewffem the
IRVC2 device, it is probably not using a 38 KHz duatation frequency. To solve this, you can eithgitch to a
different remote (or setting if you are using avensal remote) and re-train, or change to a diffefrequency of IR
sensor.

Each code is stored independently of the othersash cmd can use a different IR protocol, if dekir

4 Normal Operation

4.1 Getting started

After training finishes, IRVC2 will default to —5@dvolume setting on all channels, all SS/GP outpiilisbe low,
and the IRVC2 will switch to the “power on” stat8ince —50dB is a very low volume setting, you welked to hold
the “Volume Up” remote button or “front panel” vahe up pushbutton if implemented down for maybe @5-3
seconds, before you start to hear audio. Thisgohae will only be required the first time poweajgplied to the
IRVC2 chip. After that, the current volume settingsaved in EEPROM, roughly 10 seconds afterahenged, and
will be restored if 5V power is removed and re-&ughl (In a normal application, the IRVC2 chip shibloe
powered all of the time, even when other equiprieeaff.) You can turn the IRVC2 chip “off” by pssing the
“Power On/Off” button on the remote. In this stal channels are muted, the PWRON output is kovg the only
command that will be accepted is “Power On/Off” iethwill turn on the power, and restore the volusetting to its
previous value.



4.2 Using it

Once you have turned on the chip, selected an sguutce (if you are using this feature), and iasesl the volume
to a comfortable level, you can try using the mhu#on to mute all controlled channels at the sime.

Hit mute again to restore normal sound. You cantbie number buttons to control the SS/GP outguiads.

Hit On-Off to put the chip in its “power off” stateThe volume up/dn buttons will change at twice tlormal

rate if held for more than about 2 seconds.

4.3 Command lockout period

Once a valid IR command has been recognized, nacoewnand can be received for approximately 150 mSec
Since many remotes repeat the command at a higlasdbng as the button is held, some type of laicko

period is necessary to allow single key pressétegistered easily. The lockout period for nand power on/off
is longer, to prevent registering two presses actally.

5 Setting Channel Balance

IRVC2 supports adding an offset to each channelisme to make it louder or softer than the othdrsis allows
you to compensate for differences in amplifier gairspeaker sensitivity between channels. If yantvall channels
to be set to exactly the same gain, then you d@ve to do anything. To set a channel’s volumsesdffpress the
“Enter Balance Set” key. This should mute all ateda except channel 1. You can select any chatimsi®xist by
pressing either the “Enter Balance Set” key agaistép through the channels, or pressing the nukeyethat
corresponds to the channel that you want to adji@tly channels 1-6 can be accessed this wayputhave only
two channels, pressing the numbers 3-6 will doingth(The LED will still flash) Once you have seted the
desired channel, press vol up or vol down, eitimethe remote, or using the “front panel” pushbutdn
implemented. (The volume encoder, if selected,mrbe used to adjust channel offsets) When yoe finished
with that channel, either select a different chatmadjust, or use the “Exit Balance Set” keydaue Balance Set
mode, and write the new channel balance settingE@ROM. You can set each channel’s volume oiffstite
range +/- 12.5 dB. To reset all channel offset8,tpress the “0” key while in Balance Set mode.

6 Brown-out M ute Feature

To insure that all channels mute quickly if powseraccidentally lost, the Brown Out feature of tR&¥C2 chip has
been enabled. This will reset the chip when itsgrosupply voltage drops below about 4.0 voltssd®ting the chip
will cause all I/O pins to revert to inputs. T&ésadvantage of this, please connect the PWRONbsipgnal to
GND with a 10K resistor, and also connect a 10Hyputesistor from PWRON to the Mute input pin (gnof all
controlled PGA chips. (You can add a toggle switehween GND and the Mute pins as a front panekMuitch

if you like.) As the IRVC2 chip is losing powet's brown out feature will reset the chip, and P@Rwill become
an input. The 10K resistor to GND will pull it dowery quickly, and since it is connected to Mutetlee PGA
chips, all channels will be muted instantly. Usi®i/RON in this way does not prevent you from alsimgiit to

turn on and off other equipment, with suitable @iliy.

7 Pushbutton/Encoder I nputs

Three inputs are provided for optional momentariggwes controlling volume and power on/off stat€he IRVC2
chip has internal pullup resistors on these inpusvitches should be connected between groundheniciput pins,
and have the same function as the correspondimgiitnand. The LED will flash when these switches@essed.
The volume pushbuttons can be replaced with aypstzaft encoder, if desired. In this case

connect the A shaft encoder pin to VOLUPb, B to \BDIb, and C to ground. The LVSEL pin is used tbtted
IRVC2 chip which type of volume control is connettand must be set to match the input device()ected.

A Grayhill shaft encoder , part number 25LB10-Qswaed during software testing . This particulee bas a
mechanical indent every 10 degrees, or 36 per u&vol



8) LCD Module Operation

IRVC2 supports connecting an optional 16 chararyesne line LCD module. Any module based on theupear
Hitachi 44780 chip or equivalent parts should wokkCD modules with more than 16 characters will wotk and
should not be used. The 4-bit data bus conneigiased, so the data pins provided should conodbtetupper 4
data bus connections (D4-D7) of the LCD modulée TCD module can either be powered from 5V, inchtdase
it will be blanked when the IRVC2 is in the powdf state, or it can be powered from IRVC2’'s LCDPWR. This
signal will be high whenever the IRVC2 is in thengo on state, and can supply enough current to paweandard
1x16 LCD module. Do not try to pull more than 5@ from this pin. Thissignal cannot be used to power the
backlight on an LCD module. It can, however, be used to control a transist@witch power to a backlight.
Since the IRVC2 doesn’t know if the LCD module &rig powered down or merely blanked when the IRVC2
powers off, it initializes the LCD module whenetiee IRVC2 powers up. This takes less than a secdhe
IRVC2 checks for a connected LCD module at power Ifimo display is found, it will skip the codesthtalks to the
LCD, and will use the LED for signalling, as IRVO@ek. IRVC2 should be completely operational wittmuLCD
module.

Two types of LCD Volume display are available: Nuimeand Bar Graph. You can toggle between theingube
0 key in normal operating mode. In the Bar Gramlie; 80 columns are available. These are mappectigito
the top 238 counts of the 256-count adjustmenteafghe PGA chip. For any volume setting belois thnge, no
bars are displayed. Each added bar corresporntiss® steps, or 1.5 dB. The current volume seitirsggved in
EEPROM and restored on power-up.

9 Operating Voltage, Output current
9.1 Detailled hardwar e specs on the chip

Because this device is implemented using a PIC38E2hip, the data sheet for that device
(available at www.microchip.com) should be conguifenore information is needed.

9.2 Operating voltage

The IRVC2 chip must be operated at 5 volts.
9.3 Output current capabilities

At 5.0 volts VDD, each output pin of the device#pable of sourcing 3 mA when it is high, and sigk
8.5 mA when it is low. In addition to these spegifions, Microchip also provides graphs of curnesrsus voltage
for its output pins, which shows that the typicapabilities are much higher. If we can accept axprately 0.5

volt drop inside the chip, the typical current@m temperature would be about 8 mA sourcing (hégit) 18 mA
sinking (low).



