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Introduction
Five screws were used to mount the house to the base. These screws are located

at the edges surrounding the house.
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There are two connectors that need to be disconnected if the house were to be removed

from the base. The two connectors are for signal and power wires and are located

directly beneath the
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All the wires coming directly out of the servos are stranded wire. We then manually
soldered solid wires to all of the stranded wire in order to make it easier to solder to the
connectors. Hot glue was used to organize and hold down all wires throughout the house.
All wires pertaining to each servo (power, ground, and signal) or light bulb (power and
signal) were glued in separate groups to the bottom of the house.
Front Door
The front door is opened and closed by means of a servo motor. A hole was
drilled through the floor behind the front door so that only the arm would be protruding
through the hole. The servo was then mounted to the bottom of the house with hot glue.
In order to attach the servo to the front door, small pieces of wood were used to create
two pivot points. This allowed for the servo to open the door.
Blinds
There are two pieces of fishing line that are woven through each side of the

blinds. One end of each fishing line is connected to a third piece, which is then fed
through eyehooks and connects to the servo arm. This allows the servo to pull the blinds
vertically. A small metal bar was sewn into the bottom of the fabric to aid gravity in the
closing of the blinds.
Ghost

The ghost is also done by means of a servo. In order to get 360° of rotation, the stop
was removed from the servo and the correct duty cycle was used. A piece of wood was
attached to the servo arm to lengthen the path of the ghost. One end of the wire was then

attached to the piece of wood and the other to a foam ball inside the ghost.



Spinning Head

The stop was also removed from this servo to get full rotation. The servo was hot
glued to the back of the figurine, and the head was hot glued onto the servo arm.
Carousel

The servo for this action is mounted to the roof of the floor below with only the
arm protruding through the floor. The stop was also removed on this servo and the
carousel is hot glued to the servo arm.

Piano

The mechanics of the piano are identical to the front door, except that the servo is
mounted inside the piano.
Little Girl

The girl is resting on a 45° table with the servo hot glued behind her. One pivot
point was made on the back of her head to allow for movement.
Lights

There 1s one light in every room except for the Halloween room. Three lights
were used here because of the darkness of the room. All lights are protruding through the

wallpaper and are hot glued to the ceiling.



Pin]| Port Actlon Hardware Manufacturer Output Notes
1 no
2 | RAO |Blinds - Butcher Room Servo Hi-Tech HS-322HD yes
3 | RA1 |Stop Button Audio Card yes noisy
4 { RA2 [Back Button Audio Card yes noisy
5 | RA3 |Blinds - Mirror Room Servo Hi-Tech HS-322HD yes
6 | RA4 |Piano Servo Hi-Tech HS-322HD yes
7 | RAS yes
8 no
9 | RA7 {Carousel Servo Futaba S3003 yes
10 | RA6 yes
11| RCO |Play Button Audio Card Sony Digital Recorder yes noisy
12| RC1 yes
13} RC2 {Guy's Head Servo Futaba S3003 yes
14 | RC3 |Light Bulb - Clown Room Light Bulb n/a yes
15| RC4 [Light Bulb - Mirror Room Light Bulb n/a yes
16 | RCS5 |Light Bulb - Halloween Room |Light Bulb n/a yes
17 | RC6 |Light Bulb - Butcher Room |Light Bulb n/a yes
18 | RC7 |Ghost Servo Futaba S3003 yes
19 no
20 no
21| RBO |Front Door Servo Futaba S3003 yes
22 ] RB1 |Little Ginl Servo Futaba S3003 yes
23| RB2 |Blinds - Halloween Room Servo Hi-Tech HS-322HD yes
24 | RB3 |Blinds - Clown Room Servo Hi-Tech HS-322HD yes
25| RB4 yes
26 ] RBS yes
27 | RB6 yes
28| RB7 yes

Table 1: Pin Out of Servos

Futaba Hi-Tech Angle
C1 C2 C1 C2 (degrees)
18 102 25
19 101 35
20 100 40 80 45
21 99 55
22 98 65
23 97 75
24 96 85
25 95 30 90 90
30 90 20 100 135
35 85 10 110 180
40 80 n/a n/a 190
10 90 50 70 reverse

Table 2: Servo Duty Cycle




I98TRY 'Y ‘FyOiIg Sld ld Lid 9id
e3ysW 'H ‘Aemsog ‘W ‘maTyy °'p D i ) i
uoT309S g ‘9007 TTed == = S e
A3tsaeatun butiseilley
wOSTNOH pajuneq, I0J OT3eWdYDS O o e n I
:309(01g ubTsaq suoisden ek 9-v saubtt || O € 3UBTT || 3 z 3ubTT || 3 T 3ubTT
SOAI®S Kz3Ttnoat) otpny wexbetqg urg uOmmwoonmouo..nE
*ZoATIDg O] wUCOwa.H.HOO T
3eyl 0zgzdId = =
sya woxy 3ndino | €d ON)1es3y
9yl st zs ‘ordwexs 001 .._|| = —c
I04 °0ZSZOId 9yl woxg u ~gz—0 82d
3ndiano ue sjussaxdax - NS Nn_OII...NI 77O lZd
ATTeoTTTOqUWAS T S o [ == MMOII.W. O MMM__
= P ol opny e g [re—Q fed
Joyeeds | - e —<_ ¥ Nn_O.INI 0Z82Z51d I.NNI'O ZZd Iwn
4..1._ 9BENT TN Pya—a [re 0 &
O IS NP T 0td O] BT
orIss Hd Oy g0 81d
| g goc—er!  pm—oud
= vid O—pp g0 Sid Wm
N
Toumrexboxg (g) xo3o®uuo) zomog utd-gz (¥) aojoouuo) 3ndano utd-gz
82d lzdild AS ATV
0 9 0 = 6S 8S IS ON 95 &8 ON ON AS AZLAND
I N T T T T T_ T vu TTT T T _MT AND|AZL] AS >mﬁ>m oN| vs| zs| 1s| 21| 1] €1
o ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ& (sxempaey 03) ﬁ ﬁ ﬂ
Tsuweabord n % 1ad3no &%&%&%&%&Mw&%&%&%& @%&% (oxeMpaeYy 03)
andang
|| GfeTeleleToToToT0T0700000) X bei
5 andur (0262014 wox3)
: elelolelolololoTololoole @fva @ uot3)
-¥ond = AND|AZL| IAS a>m AE{Zid|90d(8Ld|€Ld pid|Sid|oLd|zld
NS AL
20d 50d 90d b2d 22d €2d ¥2d JAS AZTLAN




Code

#include <pl8£f2520.h>
#include <pwm.h>
#include <delays.h>

#include <timers.h>

int c;
int d4;
int £;

int j;

void main{ void )

{

//********************** Setup Ports khkkkhkkhkhkhhkhhkkhkhhkhhkhkkhhdxkik

TRISA

0x0000;

TRISB = 0x00;

PORTA

0b00000000;
PORTB = 0b00000000;
PORTC = 0b0000000O0;

TRISC = 0x0000;

//********************** Inltlalization Code Fhkikhkhkhkkhkhkkdkkhkhkkhhx*x

for(£=0; £<100; f++) // Close Door

{



for(c=0; c<10; c++)

{

PORTB

PORTB | 0b000000O01;

for(c=0; c<90; c++)

PORTB

PORTB & 0b0000000O;

for(d=0; d<75; d++)

for(c=0; c<20; c++)

PORTB = PORTB | 0b00000010;

for{c=0; c<100; c++)

PORTB PORTB & 0b0000000O;

for(d=0; d<100; d++)

for(c=0; c<10; c++)

PORTB

PORTB | 0b00000100;

}

for(c=0; c<110; c++)

// Little Girl

// Halloween Room Blinds



PORTB

for(d=

for(c=

PORTB

for(c=

PORTB=

for(d=

for(c=

PORTA

for(c=

PORTA

= PORTB & 0b00000000;

0; d<100; d++)

0; c<10; c++)

= PORTB | 0b00001000;

0; c<110; c++)

PORTB & 0b00000000;

0; d<100; d++)

0; c<50; c++)

PORTA | 0b00001000;

0; c<70; c++)

PORTA & 0b0000000O;

// Clown Room Blinds

// Mirror Room Blinds



for(d=0; d<100; d++) // Butcher Room Blinds
{

for(c=0; c<10; c++)

{

PORTA = PORTA | 0b00000001;

for(c=0; c<110; c++)

PORTA = PORTA & 0b00000000;
}

}

//********************** Delay and Menu Seq-uence khkkhhhkhkhhhhhhkkk

for(d=0; d<32767; d++); //6 Second Delay
for(d=0; d<32767; d++);
for(d=0; d<32767; d++);

for(d=0; d<32767; d++);

PORTA = PORTA | 0b00000010; //Menu On
for(d=0; d<10000; d++);

PORTA PORTA & 0b00000000; //Menu Off

for(d=0; d<10000; d++);

PORTA

PORTA | 0b00000010; //Menu On
for(d=0; d<10000; d++);

PORTA PORTA & 0b0000000O; //Menu Off

//********************** Audio On khkkhkkhkhkhkhkkrhkhikhkhhkhkhhkhkhkkhkrhkhkhkix

while (1)



{

for(c=0; c<l; c++)

{

PORTC = PORTC | 0b00000001; //Play/Pause
for (d=0; d<10000; d++);

PORTC = PORTC & 0b0000000O;

for(d=0; d<30000; d++);

}

//********************* Open/close Door LR A S SRR AR EEEEEEEEE SRR R EEEEEEY
//*************************** Futaba PR R R R R EEREEEEEREE R R R R E RS EEEREESESE
for(j=0; j<3; j++)

{

for(d=0; d<100; d++) // Open Door

{

for(c=0; c¢<35; c++)

{

PORTB = PORTB | 0b00000001;

for{c=0; c<85; c++)

PORTB = PORTB & 0b00000000;

}

}

for(d=0; d<16633; d++); // 1.5 sec. delay
for(£=0; £<100; f++) // Close Door

{

for(c=0; c<10; c++)



PORTB = PORTB | 0b00000001;

for(c=0; c<90; c++)

PORTB = PORTB & 0b00000000;
}
}

for(d=0; d<16633; d++); // 1.5 sec. delay

}

//********************** nght On In Halloween Room khkhkhkhkkhkhkkhkhkhkkdkkik

PORTC = PORTC | 0b00100000;

for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** Blinds 0pen In Halloween Room LR SRR R RS SRS EE RS
//********************************** Hi_Tec IR R R R R R SRR R R EREEE R R EE R EERR R
for(£=0; £<300; f++)

{

for(c=0; c<25; c++)

{

PORTB

PORTB | 0b00000100;

for(c=0; c<95; c++)

PORTB PORTB & 0b00000000;



for(d=0; d<16633; d++); // 1.5 sec. delay

[ FFFFFE IR LA K kKKK AR X Futaba Servo for Ghost In Halloween Room *#**#** s+

for(d=0; d<600; d++)

{
for(c=0; c<60; c++)

{

PORTC = PORTC | 0b10100000;

for(c=0; c<60; c++)

PORTC PORTC & 0b00100000;

for(d=0; d<600; d++)

for(c=0; c<60; c++)

PORTC

PORTC | 0b10100000;

for(c=0; c<60; c++)

PORTC PORTC & 0b00100000;



for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** Guys Head In Halloween Room *khkhkkhkkhkhkhhhkhkhkhhkk

for(d=0; d<600; d++)
{
for(c=0; c<60; c++)

{

PORTC = PORTC | 0b00100100;

for(c=0; c<60; c++)

PORTC

PORTC & 0b00100000;

for(d=0; d<600; d++)

for(c=0; c<60; c++)

PORTC = PORTC | 0b00100100;

for(c=0; c<60; c++)

PORTC PORTC & 0b00100000;



for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** Light off In Halloween Room LR R R R R R R L EEEREEE DS

PORTC = PORTC & 0b00000000;

for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** Bllnds Closed In Halloween Room kkkhkkhkkhhkkkk*h

//********************************** Hi_Tec LR R RS E R ESEEEEREERESEREESESEEESE]

for(d=0; d<300; d++)

{

for(c=0; c<10; c++)

{

PORTB = PORTB | 0b00000100;

for(c=0; c<110; c++)

PORTB = PORTB & 0b00000000;

for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** Light on In Clom Room khkkkkhkkhkkkhkhkhkhkhkhkkhkhkkkkk

for(c=0; c<500; c++);

PORTC = PORTC | 0b00001000;



for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** Bllnds Open ln Clown Room khkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhx

//********************************** Hi_Tec khhkkhkhhkhhkhkhkkhkkhkhkhkkhkkhkhkhkkhkhkhkkkk

for(d=0; d<100; d++)
{
for (c=0; c<45; c++)
{

PORTB = PORTB | 0b00001000;

for(c=0; c<75; c++)

PORTB = PORTB & 0b00000000;

//********************** Futaba for Carousel In Clowrl Room kkkkkkkhkkkk

for(d=0; d<600; d++)
{
for(c=0; c<60; c++)
{

PORTA

PORTA | 0b10000000;

for(c=0; c<60; c++)

PORTA

PORTA & 0b0000000O;



for(d=0; d<600; d++)
{
for(c=0; c<60; c++)
{

PORTA = PORTA | 0b10000000;

for(c=0; c<60; c++)

{

PORTA = PORTA & 0b00000000;

}

}

for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** Blinds Closed In Clown Room LA R AR RS A RS EESEEESS]

//********************************** Hi_Tec khkhkhkhkhkkhkkhkhkhkrkhkhkhkhkhkhkhkkkhkkhkik

for(d=0; d<100; d++)

{

for(c=0; c<10; c++)

{

PORTB = PORTB | 0b00001000;
}

for(c=0; c<110; c++)

{



PORTB= PORTB & 0b0000000O;
}
}

//********************** nght Off In Clown Room hkhkkkhkkhkdhhkhkdhhkhkdhkhkhkdkkhkhkkk

PORTC = PORTC & 0b0000000O;

for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** nght on In error Room hhkhkhkhkkhkhkkhkhkhkhhhhhhkhkhkk

for(c=0; c<500; c++);

PORTC = PORTC | 0b00010000;

for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** Bllnds Open in Mirror Room khkhkhkhkkhkhhhhkhkhhkhhhkhkk

//********************************** Hl—TeC Khkhkdhkhkhkhkhkkkhkkhkhkhkhkhkhkhkhkdhkhkdkkk

for(d=0; d<300; d++)
{
for(c=0; c<20; c++)
{

PORTA = PORTA | 0b00001000;

for(c=0; c<100; c++)

PORTA PORTA & 0b0000000O;



for(d=0; d<16633; d++); // 1.5 sec. delay
//********************** PWM Piano In Mirror ROOm khkhkhkhkhkhkkhkkkhkkhkhkhkhkhhkhkhkkk

//******************************** Hi_Tec khkhkhkhkkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkkhkhkhkkkk

for(j=0; 3j<3; j++) // Full Rotation
{

for (d=0; d<75; d++)

{

for(c=0; c<50; c++)

{

PORTA = PORTA | 0b00010000;
}

for(c=0; c<70; c++)

{

PORTA= PORTA & 0b00000000;
}

}

for(d=0; d<75; d++)

{

for(c=0; c<10; c++)

{

PORTA = PORTA | 0b00010000;
}

for(c=0; c<110; c++)

{

PORTA= PORTA & 0b000C00000;



for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** Blinds Closed In error Room LA RS RS EEEEEEESESS]

//********************************** Hi_Tec LR LR EE R EEEEEREREREREEEEREEES

for(d=0; d<300; d++)
{
for(c=0; c<50; c++)
{

PORTA = PORTA | 0b00001000;

for(c=0; c<70; c++)

{

PORTA = PORTA & 0b00000000;

}

}

for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** Light Off In error Room khkhkhkhkkhkhkhkhkhkhkhkhkhkkkkhkix

PORTC = PORTC & 0b0000000O0;

for(d=0; d<16633; d++); // 1.5 sec. delay



//********************** Light on In Butcher Room IR A AR EREEEEEEERESESSE]

PORTC = PORTC | 0b01000000;

for(d=0; d<16633; d++); // 1.5 sec. delay
//********************** BllndS 0pen In Butcher Room dkhkkhkhkhkhkhkhkhkhkhkokhkhk

//********************************** Hi_Tec PR R R SRR AR EEEEEREEESESEEESR.S

for(d=0; d<300; d++)
{
for(c=0; c<20; c++)
{

PORTA = PORTA | 0b00000001;

for(c=0; c<100; c++)

{

PORTA = PORTA & 0b00000000;

}

}

for(d=0; d<16633; d++); // 1.5 sec. delay

//***************************** Little Glrl hkhkkhkhkkhkkkkhkkhhkhhkhkkhkhkkdkkkkk

//***************************** Futaba hkhkhkhkhkkhhhhhhkhhhhhhhhhhhkhkhhhkhkhhii

for(j=0; j<3; j++)
{
for(d=0; d<45; d++) // move head 'right'

{

for(c=0; c<20; c++)



PORTB = PORTB | 0b00000010;

for(c=0; c<100; c++)

{

PORTB = PORTB & 0b00000000;

}

}

for(d=0; d<16633; d++); // 1.5 sec. delay
for (£=0; f£<45; f++) // move head 'left’
{

for(c=0; c<10; c++)

PORTB = PORTB | 0b00000010;

for(c=0; c<90; c++)

PORTB = PORTB & 0b000OO0000O0;

}

}

for(d=0; d<16633; d++); // 1.5 sec. delay
}

//********************** nght Off In Butcher Room hkhkhkkhkkhkhkhkhkkhkkkkkhkk

PORTC = PORTC & 0b0000000O;

for(d=0; d<16633; d++); // 1.5 sec. delay



//********************** Blinds Closed In Butcher Room *khkhkhkhkkhkkkhkhkkkkhx

//********************************** Hi_Tec hhkkhkhkhkhkhkdhkhkhkhkhkhhrhkhkdhkkhkhkhkddhk

for(d=0; d<100; d++)
{

for(c=0; c<10; c++)
{

PORTA = PORTA | 0b0000000L;

for(c=0; c<110; c++)

{

PORTA = PORTA & 0b00000000;

}

}

for(d=0; d<16633; d++); // 1.5 sec. delay

//********************** Play and Back Button On Audio hkhkhkkhkhkhkhkhkhkhkhhkhkk

PORTC = PORTC | 0b00000001; //Play/Pause
for(d=0; d<10000; d++);

PORTC PORTC & 0b0000000O;

for(d=0; d<10000; d++);

PORTA

PORTA | 0b00000100; //Audio Back
for(d=0; d<10000; d++);

PORTA

PORTA & 0b0000000O;

for(d=0; d<30000; d++);



