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ABSTRACT

At present, Coil wiring machine uses manualy controling which is problems for human such as
counting the exact rounds and use much more time. To reduce these problems by using electronic device
which is sell in Thailand. Coil wiring machine consist of AVR Atmega 8 circuit , sensor circuit and
drive circuit

When we connected all of circuit .Coil wiring machine can running automatically. The principle
,First write the program and save information in IC ATmega8 , Next enter the number of rounds (O/P)
for wiring. The program sent signal to drive circuit made motor run and the sensor which is installed on
the joint of Coil wiring machine counted the rounds and reverse signal (I/P ) to ATmega8 gain. The
program compared the I/P and O/P signal. When data of two signal is equal. Motor stoped running

immideately and display the number of rounds at the seven segment.
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AVR ATmega8

PDIP
L
{RESET) PC& 1 28 [ PCS (ADCSH/SCL)
{R¥D) PDO ] 2 27 [0 PC4 (ADCHSDA)
(T¥D) PD1 3 26 [1PC3 (ADC3)
(INTD) PDZ2 [ 4 25 [ PC2 (ADC2)
(INT1) PD2 ] 5 24 [ PC1 (ADCT)
(XCK/TO) PD4 ] 6 23 [0 PCO (ADCO)
voo 7 22 1 GMD
GMD O 8 21 1 AREF
(KTALNTOSCT) PBE ]9 20 QAvCS
(XTALZTOSC2) PET ] 10 19 [ PBS (SCK)
(T1) PDS 11 18 [ PB4 (MISO)
{AIND) PDE J12 17 [ PE2 (MOSIOC2)
{AIN1) PDT [J12 16 [ FBEZ (BR/OC1B)
(ICP1) PBO 14 15 [JPB1 (OC1A)
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® XTAL2/TOSC2 - PB 7
Chip clock Oscillator pin 2. Lﬂuﬂﬂﬁﬁl‘gﬁ’m%’uﬁa crystal Oscillator %38 Low-
frequency crystal Oscillator (a1 iiflu clock azlsisnsnsarhluldiiun 170 18

® XTAL1/TOSC1 - PB 6
Chip clock Oscillator pin 1. tum#ilFdm3ulFu RC Oscillator tiadaams clock

sources ﬁuanmﬁalﬂmﬂ clock sources Meilu

® SCK - PB5 T uen 170
® MISO - PB 4 Tdduen 170
® MOSI/OC2 - PB 3 1w 170 waglddundmsu output vasdyans PWM
® SS/0C1B - PB 2 1w 170 waglddundmsu output vesdyans PWM
® OCIA-PB1 18w 170 waglddundmsu output vesdayana PWM

® ICP1-PBO W dun 170



Alternate Functions of Port C 8nBENISTNNIUUDLASE Pins

Alternate Functions of Port D

RESET - PC 6
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ADC2 - PC 2
ADC1 -PC1
ADCO - PC 0O

AIN1 - PD 7
AINO - PD 6
T1 -PD 5

XCK/TO - PD 4

INT1 - PD 3
INTO - PD 2
TXD -PD1
RXD -PDO

I‘WNG\ Timer/Counter

16 bit Timer/Counterl
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w170
1w 170
w170
w170

T duen 170
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1w 170

15w 170

Funildgmdumanludiueas Timer/Counterl
Funilggmdumanludiueas Timer/Counter0
1#lwn 170

T uen 170

T uen 170

T duen 170
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/*Chip type : ATmega8
Program type : Application
Clock frequency : 1.000000 MHz
Memory model : Small

External SRAM size :0

Data Stack size . 256



*********************************************/

#include <mega8.h>
void main (void)
{
PORTB=0x00;
DDRB=0b00000010;
// Timer/Counter 1 initialization
// Clock source: System Clock
// Clock value: ...... kHz
// Mode: Fast PWM top=00FFh
// OC1A output: Non-Inv.
// OC1B output: Discon.
// Noise Canceler: Off
// Input Capture on Falling Edge
TCCR1A=0x81;
TCCR1B=0b00001001;
TCNT1H=0x00;
TCNT1L=0x00;
OCR1AH=0x00;
OCR1AL=0x00;
OCR1BH=0x00;
OCR1BL=0x00;

while (1)

{

PORTB.1=0OCR1A;

}
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sUf 10. 292IMTIRTUTAUNITIY Ui 11, dayayisu Pulse #il6ia1n6 Sensor
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MMsIadanaizn Pblaas Microcontoller laaivualviianudaeh 3.85 kHz nnuu

.J '
Mstasunilasd Duty cycle

wiial#  Time/DIV = 0.1 mS
Volt/DIV = 2.5V

Vp_p = 5.00V.

Ui 14. Duty 0%

\i{al¥  Time/DIV = 0.1 mS
Volt/DIV = 2.5V

Vp_p = 5.00V.

Uil 15. Duty 7.7 %



51il 16. Duty 15.4%

sUil 17. Duty 23.1 %

13(a1% Time/DIV = 0.1 mS
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Vp_p = 5.00V.
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Vp_p = 5.00V
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5U7 18. Duty 46.2%

Ui 19. Duty 50%

\i{al¥  Time/DIV = 0.1 mS
Volt/DIV = 2.5V

Vp_p = 5.00V.

1iial¥  Time/DIV = 0.1 mS
Volt/DIV = 2.5V

V,, = 5.00V.

15



3U71 20 Duty 61.54%

5Uf 21. Duty 70%
U

1iial¥ Time/DIV = 0.1 mS
Volt/DIV = 2.5V

V,, = 5.00V.

wial#  Time/DIV = 0.1 mS
Volt/DIV = 2.5V

Vp_p = 5.00V.

16



5Uf 22. Duty 81%
U

51Ul 23. Duty 100%

1i{al¥  Time/DIV = 0.1 mS
Volt/DIV = 2.5V

V,, = 5.00V.

1iial¥  Time/DIV = 0.1 mS
Volt/DIV = 2.5V

V,, = 5.00V.

17



3.4 MmafSauisuanyaantaaday (Error)
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Nnnmsnaaasiiumsnasssldnuaieianudseuaeq Teadanfinsanadaasnas m

B 200 , 400 UAZ700 rpm lULARTANNITINLNATBININYY 10 A3

v

1 Digital monitor WA 3 WANNANAAFY (Error)

fenussaudszanas 200 rpm

MiiRaanIsw LB (LEN) Digital Monitor
100 100 100
200 200 200
300 300 300
400 400 400
500 500 500
600 600 600
700 700 700
800 800 800
900 900 900

1000 1000 1000

Error 5¢WINMNABIMSWUAUATInU(TN) Uszanm 0%

Error 5:¥INMNADINMINUNU Digital Monitor Uszanal 0%

Error 5¢WN4LA589W (18300 U Digital Monitor Uszanas 0%

Table 1. mmﬁasauﬂsxmm 200 rpm

1200
1000
800
600
400
200

FAUNTUNU

firn1u5rsauilszunal 200 rpm

4 5 6 7

'»i"m'mn%:amsmmaao

P <
suii 24. @3 ITUYsTIIYL 200 rpm

=
l
[]

Tagmslusunsusuiusau

ARBINT  DINUUINMS run AUATUTDUNI LAz NNTANNENUDNTIUIUTBUYBILATDINUAUNNTAN

AMAB NI
R LA T

Lgital Maonitor
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fenauSisaudszanas 400 rpm

AiidaanIsn LASBINL(LEN) Digital Monitor

100 102 102

200 202 202

300 302 302

400 402 402

500 502 502

600 602 602

700 702 702

800 802 802

900 902 902

1000 1003 1003
Error sewihamiinasmanuiuiadasiu(fa) Uszanm 20
Error 523139 Ti6ia9m WAy Digital Monitor Uszanas 29
Error iZW’j’NLﬂ%BQﬁ’u(L%N)ﬁU Digital Monitor Useanae 0%

Table 2. ANHITDUUIENIH 400 rpm

aUNITUNUY

Narussauilszuna 400 rpm I vileiamsi
1200 [ | LASD T )
1000 | |:| Liigital Monitor
800 M
600 -
400 4 m m m
200 | m m
o i [N (0| I
1 2 3 4 5 6 7 8 9 10
Fuuafenisnaaas

=i <
s 25. anasrsaulszanm 400 rpm



fienaSasauiszanat 700 rpm

Miidaan sy RGN, Digital Monitor

100 102 102

200 204 204

300 304 304

400 404 404

500 504 504

600 604 604

700 704 704

800 805 805

900 908 908

1000 1010 1010
Error 5293 finaemsnuiueisanu(@y) Ussana 5.8%
Error S¥WNM#iaeemswuiy Digital Monitor Uszanas 5.8%
Error 52131910399 (130) U Digital Monitor Uszanas 0%

Table 3. ANMSI5aUUTEIY 700 rpm

#fiaru5hsauiszunal 700 rpm 0
1200 N
1000 - ]
I 800 A
=
€ 600 -
«
a 400 e
o4
200 - |—I—| I
0 "E._l T T T 1
1 2 3 4 5 6 7 8 9 10
=hu’aun¥emsmnaaa
Uil 26. @n$Isaulszanm 700 rpm
£ < < YV .. a Yy =8 A <
(LT 1AM WBINBLABSAIY Digital Tachometer 209mM@Iz In#h Fadiaiilu

ANUINATHIUN lum S8

20
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Features

« High-performance, Low-power AVR® 8-bit Microcontroller
* Advanced RISC Architecture
— 130 Powerful Instructions — Most Single-clock Cycle Execution
— 32 x 8 General Purpose Working Registers
— Fully Static Operation
— Up to 16 MIPS Throughput at 16 MHz
— On-chip 2-cycle Multiplier
* Nonvelatile Program and Data Memories
— 8K Bytes of In-System Self-Programmable Flash
Endurance: 10,000 Write/Erase Cycles
— Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Boot Program
True Read-While-Write Operation
— 512 Bytes EEPROM
Endurance: 100,000 Write/Erase Cycles
— 1K Byte Internal SRAM
— Programming Lock for Software Security
* Peripheral Features
— Two 8-bit Timer/Counters with Separate Prescaler, one Compare Mode
— One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode
— Real Time Counter with Separate Oscillator
— Three PWM Channels
— B-channel ADC in TQFP and MLF package
Six Channels 10-bit Accuracy
Two Channels 8-bit Accuracy
— B-channel ADC in PDIP package
Four Channels 10-bit Accuracy
Two Channels 8-bit Accuracy
— Byte-oriented Two-wire Serial Interface
— Programmable Serial USART
— Master/Slave SPI Serial Interface
— Programmable Watchdog Timer with Separate On-chip Oscillator
— On-chip Analog Comparator
+ Special Microcontroller Features
— Power-on Reset and Programmable Brown-out Detection
— Internal Calibrated RC Oscillator
— External and Internal Interrupt Sources
— Five Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, and
Standby
+ /O and Packages
— 23 Programmable /O Lines
— 28-lead PDIP, 32-lead TQFP, and 32-pad MLF
* Operating Voltages
— 2.7 - 5.5V (ATmega8L)
— 4.5 - 5.5V (ATmega8)
+ Speed Grades
— 0 - 8 MHz (ATmega8sL)
— 0 - 16 MHz (ATmegag)
= Power Consumption at 4 Mhz, 3V, 25°C
— Active: 3.6 mA
— ldle Mode: 1.0 mA
— Power-down Mode: 0.5 pA

AlMEL

Y R

8-bit AVYR"
with 8K Bytes
In-System
Programmable
Flash

ATmega8
ATmega8L

Preliminary

Rewv. 24B81-AVR-12/02



Pin Configurations

PDIP
[RESET)PCE O 1 28 1PCS (ADCEECL)
[RIXD) POA [ 2 27 [1PC4 (ADCASOA)
[Tmyect O3 26 [1PC3 (ADCH)
(INTOy P02 [ 4 28 PC2 (ADCT)
(INT1)PD3 O S 24 1PC1 (ADCH)
[¥CHT) P04 O € 23 1ACO (ADCT)
veo g7
=Nagal
[(XTAL1TOSCT) PES O &
(MTALZTOSC2) PET O 10
1
b 12
[AIN1)PDT O 13
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[(HCKTO PO4 2 23 [1PCD (ADCT)
e m 220ADCT
veo o4 21O GND
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Overview

Block Diagram

24B6-AVR-1202

The ATmega$t is a low-power CMOS 8-bit microcontroller based on the AVR RISC
architecture. By executing powerful instructions in a single clock cycle, the ATmega8
achieves throughputs approaching 1 MIPS per MHz, allowing the system designer to
optimize power consumption versus processing speed.

Figure 1. Black Diagram
o XTALY i
REsET FCO-PCE Pa0-FET =
fc s + ‘_l—x:lu_.;"—h'

y ]
L ) L]
| PORTC DRVERSEUFFERS | | FOATE DRIVERSEUFFERS l
I l
*
il | FOATE DIGITAL INTERFACE | | PORTE DIGITAL INTERFACE |
L] [ ] I
< - )
== v
- :
MU & ADC
o ape M wTeRRaze = T
oY I — : :
ARET| ; -

FROGRAM |, | &mox 'OECILLATCAR

COUNTER [T || POINTER |' ™ u

SROGRAL - NTERNAL

FLASH M CSCILLATOR
T
MNSTRUCTION =
REGISTER | \dp  FURPOSE
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The AVR core combines a rich instruction set with 32 general purpose working registers.
All the 32 registers are directly connected to the Arithmetic Logic Unit (ALU), allowing
two independent registers to be accessed in one single instruction executed in one clock
cycle. The resulting architecture is more code efficient while achieving throughputs up to
ten times faster than conventional CISC microcontrollers.

The ATmegaB provides the following features: 8K bytes of In-System Programmable
Flash with Read-While-Write capabilities, 512 bytes of EEPROM, 1K byte of SRAM, 23
general purpose /O lines, 32 general purpose working registers, three flexible
Timer/Counters with compare modes, internal and external interrupts, a senal program-
mable USART, a byte criented Two-wire Serial Interface, a 6-channel ADC (eight
channels in TQFP and MLF packages) where four (six) channels have 10-bit aceuracy
and two channels have 8-bit accuracy, a programmable Watchdog Timer with Internal
Oscillator, an 3P| senal port, and five software selectable power saving modes. The Idle
mode stops the CPU while allowing the SRAM, Timer/Counters, SPI port, and interrupt
system to continue functioning. The Power-down mode saves the register contents but
freezes the Oscillator, disabling all other chip functions until the next Interrupt or Hard-
ware Resef. In Power-save mode, the asynchronous timer continues to run, allowing the
user to maintain a timer base while the rest of the device is sleeping. The ADC MNoise
Reduction mode stops the CPU and all 'O modules except asynchronous timer and
ADC, to minimize switching noise during ADC conversions. In Standby mode, the crys-
tallresonator Oscillator is running while the rest of the device is sleeping. This allows
very fast start-up combined with low-power consumption.

The device is manufactured using Atmel's high density non-volatile memary technology.
The Flash Program memory can be reprogrammed In-System through an SP| serial
interface, by a conventional non-volatile memeory programmer, or by an On-chip boot
pragram running on the AVR core. The boot program can use any interface to download
the application program in the Application Flash Memory. Software in the Boot Flash
Section will continue to run while the Application Flash Section is updated, providing
true Read-While-Wnte operation. By combining an 8-bit RISC CPU with In-System Self-
Programmable Flash on a menolithic chip, the Atmel ATmegaB is a powerful microcon-
traller that provides a highly-flexible and cost-effective solution to many embedded
control applications.

The ATmeaga8 AVR is supported with a full suite of program and system development
tools, including C compilers, macro assemblers, program debugger/simulatars, In-Cir-
cuit Emulators, and evaluation kits.

Disclaimer Typical values contained in this data sheet are based on simulations and characteriza-
tion of other AVR microcontrollers manufactured on the same process technelogy. Min
and Max values will be available after the device is characterized.

4 AT megaB(L) . ___________________________________________________________|

24EG-AVR-1202



Pin Descriptions
vCe
GND

Port B (PB7..PBO)XTAL1S
XTAL2/TOSC1/TOSC2

Port C (PC5..PCO)

PCB/RESET

Port D (PD7..PDO)

RESET

XTAL1

XTAL2

24B6-AVR-12/02

Digital supply voltage.
Ground.

Port B is an 8-bit bi-directional /O port with internal pull-up resistors (selected for each
bit). The Port B output buffers have symmetrical drive characteristics with both high sink
and source capability. As inputs, Port B pins that are externally pulled low will source
current if the pull-up resistors are activated. The Port B pins are tri-stated when a reset
condition becomes active, even if the clock is not running.

Depending on the clock selection fuse settings, PBE can be used as input to the invert-
ing Oscillator amplifier and input to the internal clock operating circuit.

Depending on the clock selection fuse settings, PBT can be used as output from the
inverting Oscillatar amplifier.

If the Internal Calibrated RC Oscillator is used as chip clock source, PB7..6 is used as
TOSC2..1 input for the Asynchronous Timer/Counter2 if the AS2 kit in ASSR is set.

The various special features of Port B are elaborated on page 55.

Port C is an 7-bit bi-directional VO port with internal pull-up resistors (selected for each
bit). The Port C output buffers have symmetrical drive charactenstics with both high sink
and source capability. As inputs, Port C pins that are externally pulled low will source
current if the pull-up resistors are activated. The Port C pins are tri-stated when a reset
condition becomes active, even if the clock is not running.

If the RSTDISBL Fuse is programmed, PCE is used as an /O pin. Note that the electri-
cal characteristics of PCE differ from those of the other pins of Port C.

If the RSTDISBL Fuse is unpregrammed, PC6 is used as a Reset input. A low level on
this pin for longer than the minimum pulse length will generate a Reset, even if the clock
is not running. The minimum pulse length is given in Table 15 on page 36. Shorter
pulses are not guaranteed to generate a Reset.

The various special features of Port C are elaborated on page 59.

Port D is an 8-bit bi-directional /O port with internal pull-up resistors (selected for each
bit). The Port D output buffers have symmetrical drive characteristics with both high sink
and source capability. As inputs, Port D pins that are externally pulled low will source

current if the pull-up resistors are activated. The Port D pins are tri-stated when a reset
condition becomes active, even if the clock is not running.

Port D also serves the functions of various special features of the ATmega8 as listed on
page 61.

Resst input. A low level on this pin for longer than the minimum pulse length will gener-
ate a reset, even if the clock is not running. The minimum pulse length is given in Table
15 on page 36. Shorter pulses are not guaranteed to generate a reset.

Input to the inverting Oscillator amplifier and input to the internal clock operating circuit.

Output from the inverting Oscillator amplifier.

AIMEL 5



AVCC

AREF

ADCY7..6 (TQFP and MLF
Package Only)

AVCC is the supply voltage pin for the A/D Converter, Port C (3..0), and ADC (7..6). It
should be externally connected to Vi, even if the ADC is not used. If the ADC is used,

it should be connected to Vi through a low-pass filter. Note that Port C (5..4) use digital
supply voltage, Ver.

AREF is the analog reference pin for the A/D Converter.

In the TQFP and MLF package, ADCTY_.6 serve as analog inputs to the A/D converter.
These pins are powered from the analog supply and serve as 10-bit ADC channels.

About Code This datasheet contains simple code examples that briefly show how to use various

Examples parts of the device. These code examples assume that the part specific header file is
included before compilation. Be aware that not all C compiler vendors include bit defini-
tions in the header files and interrupt handling in C is compiler dependent. Please
confirm with the C compiler documentation for more details.

6 /AT M€ Q2 8 L) 00—
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Segment —
identitication Resulling display

o

i

TT 1145 67
|
_d |

o |

B S WU U R

Dascription:
This deyice conwerts BCD input data inlo control signals for F-segmant displays.

Mode of operation:

Tha BOD ocode is fed 1o inpuis & fhrough DL and after decoding in the IC, provides 7-
egment dsplay - fi segment control data. The oupuls are open-coliaoton, but with am
imemal Zkil pul-up resision. The decoder outpuls are active-high and have a masemum
Jow-lavel outpul sink curment of & ma. T higher cuments ane required, especialty for multiples
speralion, asdtonal sdermal transistors sre reguined

There = ma indernal lakch,

The top harizantal segment {8} of the number & and the babiom horizontal sagment {d)
of the number & are not displaysd. For normal oparation, the pins LT {lamp test, pn 3
and BIFAD (ripps blankng output, pin 4) are pubed high (AB1 = fppla blanking inpan,
can be either lewel).

Al sagments can be chacked by taking LT low. This showd actwate 3l segments, ie. a
figure & shoukd be displayed, Leading zeros in multi-digt deplays are suppressed by linking
the BIABD oulput of one digit with the A mput of the place Dalow A A3 SUDDIGSSKN
of the zero in the least sgnificant digh is not normally desisable, the AR of s stage
& left open. Traling zeros after the decmal point can ba suppressed n a similar mannss.
As all segments are swilched off when BYVRB0 s low, a deplay inlensily conlrel can be
implemantad by applying a pulse-modulated signal & this pn.

Application:
Comrol of T-segment displags, espacially in muliplesing.

Data;
Fropagation delay ng | 100 100
Mazimumn colactor current  mA | 55 25

Std |ALS | AS | F H L|L5| &

Familigs: =

BCD-TO-7-SEGMENT DECODER/DRIVER

7448




Transmissive Photosensors (Photo Interrupters) Panasonlic

CNA1014H (ON1387)

Photo Interrupters

LInit: mm
B Outline @
CHNALODI4H i= a transmittive photosensor series in
which a high efficiency GaAs inlrared light emiting di- Device L
e 11m i : s N Certer 05401
ode 15 used as the light emitting element, and a high sen- 5]
silivity phototransistor is used as the light detecting ele- 2l =3
o ' bt} "‘-.'5 =] ﬁ =
ment. The two elements are arranged so as 1o face each - EE= o
. . a, T = 3
other, and objects passing between them are detected. 9 [ ] ol
] 4 = .
- E‘I — A4-045:0.15
a0 4045015 132
7.6 25y
(= ==
B Features . g
# Position detection accuracy: (.3 mm
* With attachment positioning boss )
_ ’ . i1 5+ L: Anccke
» Fast response: 1, 1= 3 Ls (Lyp.) 1
. . -\ d: Emitler
B Adsolute Maximum Ratings T, =257C (Hote)
. . L Tolemnee unless ot herwise specified is £03
Paramatar S!""-":":'I Rai ng Linit 2.0 ) Dimension is nefenmce
Input ¢ Light Reverse voltage (D) W 3 v .
' : = B Internal connection
emifting diedde) | Forward corment (0C) Iy S0 mi
Power dissipation ™' P 75 mw 2
Cutput (Photo | Collector current I- 0 mi
Lransistor) Collectar o ermitter voluge: Vi an v
Emitter 1o e lactor wliage Veoo 5 v !
Callector power dissipation | P 10K mw
Temperature | Opemfing ambizol temperaiore | Top | —25 1o +85 i
Slorge lemperature Ty |—d0to+100 =C

Moz« 1: Input power derating ratio is 1O mW/SC at T, = 25°C,

2 Output power derating ratio is 1.33 mW/SC at T, = 25°C,

M Electrical Characteristics T,=25"C+3°C

Parametar Symbal Conditions Win Typ | Max | Unit
Inpuit Forward woltage (1DC) i I- = XimA 1.25 14 W
derterelics| oo current (DC) g Vp=3V 10 LA
Chtpat Callector cutoff current len Vep=10W 16 200 A
chanteriics)
Transfer | Collector current I Vep=53¥. 1= 20mA, R = 1.5 15 mA
et lcs Collecior o pmitter saburatio volage | ¥Weggy | =40 mA, Ip= 1 mA 04 W

Response time [ Ver=53¥. lg=1mA R = 1000 5 s

Mot} *: Swiltching time measurement circuit
Sig. in

—|_|— t: Rise times (Time recqired For the collecior cument 1o increns:

[y Fram 1065 1o 0% o s Grml value)

{lmput pulse)

(Chutput pulse) 1oty Fall time (Time required forthe collector coment 1o decrense
c
Erom 90 1o 10%: of its initial value )

i i
il LD

Mote) The part number in the parenthesis shows conventicnal pan number.

Publication date: August 2001 SHGooos2AED i
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MITSUBISHI Nch POWER MOSFET

FS50KM-3

HIGH-SPEED SWITCHING USE

FS50KM-3 OUTLINE DRAWING Dimensions in mm
10+ 03 28+02
- A _.1-—'-_
L | T af
oy “ H
ol & |o s g a4
[=]
2 Moo 3.2+02
I r
o| 2
-
73
N I 0 i 5
e D75+015))
2544025 2
® 10V DRIVE
B VDS e 150V (1) GATE
T () DRAIN
® DS (O IMAX) e s 31m0 'El:) (3 SOURCE
O VIS0 e 2000V 10.220FH
APPLICATION
Motor contral, Lamp control, Solenoid control
DC-DC converter, etc.
MAXIMUM RATINGS (Tc = 25°C)

Symbaol Parameter Conditions Ratings Unit
VDES Drain-source voliage WEs =0V 150 W
VESS Gate-source voltage Wos =0V +20 W
I Drain current 50 A
oM Drain current (Pulsed) 200 )
D& Avalanche drain current (Pulsed) | L = 100pH )
I Source curment A
I5M Source current (Pulsed) A
PD Maximum power dissipation W
Tch Channel temperature T
Tsig Siorage temperature c
s Isclation wvoliage AC for Tminute, Terminal to cass W

— Weight Typical valus g
Feb 1209
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MITSUBISHI Nch POWER MOSFET

FS50KM-3

HIGH-SPEED SWITCHING USE

ELECTRICAL CHARACTERISTICS (Tch=2

Limits
Syrbol Parametar Test conditions Unit
Miin. Typ. Mz,
Drain-source breakdown voltage | 12 = 1mA, Vas =0V 150 — — W
Gate-zource leakage current | Wies = £200, Vos =0V — — +0.1 LA
Drain-source leakage current | VD8 = 150V, WGEs = 0V — — 0.1 mé,
Gate-source threshold voltage Iz = 1mA, Vos = 10V 2.0 2.0 40 W
Drain-source on-siate resistance 25h, WEs = 10V — 24 Kl mil
Drain-source on-siate voltage | 10= 2584, Ve = 10V — 0,500 0778 W
Forward transfer admittancs Iz = 254, VDS = 10V —_ 5 —_ 5
Input capacitances — G540 — pF
Output capacitance voE = 100, Ves = 0V, f= 1MHz — 850 — pF
Reverse transfer capacitance — 350 — pF
Turn-on delay tims — as — ns
Rise fime v A v v R a - — 158 — ns
WioD = 80V, Io = 254, Wes = 10V, RGEN = RE5 = 5
Turn-off delay times - = — 350 — ns
Fall time — 180 — ns
WsD Source-drain voltage 5 =25A Ves =0V — 1.0 1.5 W
Rineh-cp | Thermal resistance Channel to case — — 3.57 SN
tr Reverse recovery times 15 = S0A, dis/dit = -1004/us — 130 — ns
PERFORMAMNCE CURVES
FPOWER DISSIPATION DERATING CURVE MAXIMUM SAFE OPERATING AREA
50 3
2
- = ] T4 K
= AN N
o 40 T T w=10us
o o 5 N b,
5 Ll s ] 1
z R LN W —H
8 ap . SR BN N 005 ]
< N, 5 N N ||
o o 101 & i
= \ i 7 ims
(] =] 5 B, "
L o = -
o \‘ = 3 ~ 10ms T
H N z 2 N SN
3 100ms
g 10 N 8 qgo
. P I[Te=25°C
5 \ ; Sing'e Pu'se Dc P
] 80 100 150 200 09 23 57101 23 57TIR 23 5710
CASE TEMPERATURE Tc (*C) DRAIN-SOURCE VOLTAGE Wos (W)
OUTPUT CHARACTERISTICS QUTPUT CHARACTERISTICS
(TYPICAL) (TYPICAL)
Vs = 20V 10V 8V 1V 7V
1 :][: T ™Iy 5” T 7 fI = TRES
i Wyd oy | ¥ (=i
1 et av ikt BV Pulze Test
| 4 |---r=1-1 - Vas =20V fj’
F &0 = Z 40 A
= al s = !,." '\
=] v =} L 5
' | |Te=25C y O S s el
I ri o= — . —
i ao W Pulse Test i 30 i \\
x 1T i =
& i = 1/ -
] 40 O 20
b 0 -
o NN z // o
N 4R : L
14 F~-d-.l | Po=zsw Vi
T =
o 0
1] 1.0 z0 3.0 4.0 5.0 o 0.4 [ E:] 1.2 1.8 20
DRAIN-S0OURCE VOLTAGE Wos (W) DRAIN-SOURCE WOLTAGE Wos (W)
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MITSUBISHI Nch POWER MOSFET

FS50KM-3

HIGH-SPEED SWITCHING USE

DRAIN-SOURCE ON-STATE
VOLTAGE Woson (W)

Y]

URRENT |

~

DRAIN

rss (pF)

P

o35, L

CAPACITANCE
Cies, C

r

0.g

0.4

100

50

a0

40

[¥]

Bormw o e o

[EEE hx

ON-STATE VOLTAGE V5.
GATE-SOURCE VOLTAGE

(TYPICAL)
T |
[N - -.ID_=
i 7
1 '
T— = === 00 -
It I B I -
' 204 —
o =25C
Pulse Test
4 g 12 16 20

GATE-ZOURCE VOLTAGE Vaes (V)

TRANSFER CHARACTERISTICS

{TYPICAL)
H Tc =25°C
I." Vos =10V
i Fulsa Test
0
]
i
][i
/
[
4 a 12 16 20

GATE-SOURCE VOLTAGE V&S (V)

CAPACITANCE V5.
DRAIN-SOURCE VOLTAGE

(TYPICAL)

T

Ciss T
=
“H""-u_“_ B
o] "‘1.“‘_

~— 1~ Coss [

1 T
Crss T

OMN-STATE RESISTANCE V5.
DRAIN CURRENT

miy

i

S (0N}

E ON-STATE

L

[=]

DRAIN-SOUR:
RESISTANCE

E]

(TYPICAL)
=250
Pu'se Test
Vs = 10V
1
20 _|
57100 23 57101 23 57102 2 3

DRAIN CURREMT D (A
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VS DRAIN CURRENT
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(=]
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i
A
)

(S}
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SWITCHING CHARACTERISTICS
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MITSUBISHI Nch POWER MOSFET

FS50KM-3

HIGH-SPEED SWITCHING USE

GATE-SOURCE VOLTAGE
VS.GATE CHARGE

SOURCE-DRAIN DIODE
FORWARD CHARACTERISTICS

(TYPICAL) [TYPICAL)
— 100 . ———
s : HERE Vos =0V
@ _ T T 1 Fu'se Test
. 6 aL 80 Te=125°C :rfll
. [;
= 12 & &0 [;L'k‘
5‘ e L rJr\ 75°C
= 2 25°C
o, L il
0 w 71l
3 [
2 / 2 /]
7] a Q 20
._I f [} Irf
<L
@ ; . / ,-I‘/
0 40 80 120 160 200 o 04 0& 12 15 20
GATE CHARGE Qg (nC) SOURCE-DRAIN VOLTAGE WsD [V)
. ON-STATE RESISTANCE V5. THRESHOLD VOLTAGE V5.
|2 CHANNEL TEMPERATURE CHANNEL TEMPERATURE
=8 (TYPICAL) [TYPICAL)
&l 10— 50 ——
9 2 slves=10v Wos = 10V
2l8  _[e=1m a Flz=1ma
@ | i | Pulse Test Ei' 40
=1 F=
| 3 W=
W | = 2 [ =
mlz T 1 g ao [
|y L= = [~
o S 0
o | 1:|1 — §u_ -
< [ [
- = 5 4 3{ 2.0
= o : LQL
AR b
& w [ 10
(e 2 &
als
2% 1o o
=z —50 ] s0 100 150 —50 ] 50 100 150
o | T
F [r
= CHANMEL TEMPERATURE Tch CHANMEL TEMPERATURE Tch (°C)
e EREAKDOWN VOLTAGE VS. =
2l CHANNEL TEMPERATURE = TRANSIENT THERMAL IMPEDANCE
A (TYPICAL) g CHARACTERISTICS
918 e i
I-I:l. & _'\i:=- : ) I_”-—I
=2 o= 1mA = 5t0=10
E 5 T
W 1.2 ST
Q) w2
5|2 i B O
Sla 1.0 o — g z 0.1
z|2 1| m “—H
=g a 3005 HH
=] = el e
g o 08 = _,'i;F—'-'ﬂ":,r/
s g o
= o w i
wl® o o e 0.1 -
0| Y i % Singls Pu'se 5
25 '
1 = 2T ] ]
=2 77 -0 ] 50 100 180 g 123 571023 57123 §7I0-123 5700 23 67101 23 5710
== <1,
afe CHANMEL TEMPERATURE Tch (*C) E PULSE WIDTH tw (s}
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FAIRCHILD

H11AA1,H11AA3, H11AA2, H11AA4

AC Input/Phototransistor Optocouplers

Features Description

B EBi-polar emitter input The H11AAX series consists of two gallium-arsenide infrarsd

emitting diodas connacted in inverse parallel driving a single
silicon phototransistor output.

B Built-in reverse polarity input protection
B Undemwriters Laboratory (UL) recognized - File #EQ0700
B VDE approved — File #£94788 (ordering option *2007

Applications

B AC line monitor
B Unknown polarity DC sensor
B Telephone line intarfacs

[1] BASE
g —flecu
N
2l 4] emrrTER
Parameter Symbol Device Value Units
TOTAL DEVICE
Storage Temperature TaTee All -B5 to +150 “c
Operating Temperature Topr All -B5 to +100 “c
Lead Solder Temperatura TaoL All 260 for 10 sec °C
Total Device Power Dissipation P All 350 mW
Derate Linsarly From 25°C 4.6 mneC
EMITTER
Continuous Forward Current IF All 100 ma
Forward Current - Peak (1 ps pulse, 300 pps) IF(pk:, All +1.0 A
LED Power Dissipation Pp All 200 mw
Derate Linsarly From 25°C 26 mneC
DETECTOR
Detector Power Dissipation Po All 300 mw
Derate abowe 25°C 4.0 mnec
2005 Fairchild Semiconductor Corparation 1 ey fai rehikdssmi.com

Hi1AA1, HI1AAS H114A2 H11AA4 Rev. 1.0.0
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Electrical Characteristics (T, = 25°C Unless otherwise specified.)
Individual Component Characteristics

Hi1AA1, H11AAZ H11AAZ, H11AA4 Rev. 1.0.0

Parameter Test Conditions | Symbol | Device | Min | Typ | Max | Unit
EMITTER
Input Forward Violiage I =10 mA Vi All 1.2 15 W
Capacitance V=0V f=1.0 MHz Cy All a0 pF
DETECTOR
Braakdown \oltage le=1.0mA [g=0 BVieo All 30 v
Callector to Emitter
Caollector to Base lp=100pA, lp=0 BVepo All 70 v
Emitter to Bass lE=100pA, IF=0 BVEgD All 5 v
Emitter to Collector lg=100pA lg=0 BVeco All 7 v
Leakage Current Vep=10V lg=0 lego Hi1AAd1,2,4 50 nA,
Callector to Emitter Hi1AAZ 200
Capacitance Vep=0,f=1MHz Ceg All 10 pF
Callector to Emitter
Collector to Base Veg=0,f=1MHz Ceg Al 80 pF
Emitter to Bass Vep=0,f=1MHz Cep All 15 pF
Transfer Characteristics (T, = 25°C Unless otherwise specified.)
Characteristics Test Conditions Symbol | Device | Min | Typ | Max | Units
Currart Transfer Ratic, Ip=+£10mA, Vge=10V CTRce | HI1AA4 | q00 %
Callector to Emitter H11AAT 50
H11AA1 20
H11AA2 10
Current Transfer Ratio, Symmetry  [Ig=+10 mA, Vg = 10V (Figure.8) All .33 2.0
Saturation Voltage lp=£10mA, lpg = 0.5 mA Veezam All A0 A
Caollector to Emitter
Isolation Characteristics
Characteristic Test Condlitions Symbol | Min Typ Max Units
Package Capacitance input/output Vipg=0,f=1MHz Cro 0.7 pF
Isolation Voltage f=860Hz, t=1min. Vigo 5300 VAC{RMS)
|zolation Resistance Vi =500VDGC Rizo 014 il
2 weewe. fairchikdsemi.com
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Fig. 1 Input Voltage vs. Input Currsnt
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Fig. 3 Mormalized CTR vs. Ambient Temperature
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Fig. 5 CTR vs. RBE (Saturated)
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Fig. 2 Normalized CTR vs. Forward Current
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Hiiaa1, H11A43 H11AA2 H11AA4 Rev. 1.0.0

warw. faichildzami.com

17

sia]dnooo}dQ Jolsisuenoloydandul OV YV ELH ‘ZYVELH ‘EVV LEH ‘LYY LLH



Fig. 7 Switching Speed ve. Load Reslstor
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25C1815

TOSHIBA TRANSISTOR SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

25C1815

AUDIO FREQUENCY GENERAL PURPOSE AMPLIFIER APPLICATIONS.
DRIVER STAGE AMPLIFIER APPLICATIONS.

« High Voltage and High Current

: VoRQ =50V (Min,), [¢=150mA (Mazx.)
=  Ezxcellent hyp Linearity

+ hpr(2)=100(Typ.) at Vog =6V, Ip=150mA

: hpg (Ip=0.1mA)/ hpg (Ig=2mA)=0.95 (Typ.)

« Low Noise

. NF=1dB (Typ.) at f=1kHz

« Complementary to 25A1015 (0, Y, GR class)

MAXIMUM RATINGS (Ta = 25°C)

Unit in mm

CHARACTERISTIC SYMBOL | BATING | UNIT
Collector-Base Voltage VCBO 80 v
Collector Emitter Voltage VCEOQ 50 \Y
Emitter-Base Voltage VEERO 5 WV 1. EMITTER
2. COLLECTOR
Collector Current Io 150 mh 3 BASE
£
Base Current — Tp A0 mA JEDEC TO9Z
Cﬁlleclt.er Power Dissipation P 400 mwW ElAg SC-43
Junction Temperature Tj 125 C TOSHIBA 2 5FIB
Storage Temperature Range ng —-bb~125 °C Weight : 0.21g
ELECTRICAL CHARACTERISTICS (Ta =25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector Cut-off Current Icpo | Vep=60V, Ig=0 — — 0.1 | A
Emitter Cut off Current IEBO VER=5V, Ig=0 - - 01| A

hFE(1) | g = -
=6V, [p=2mA 70 — 700
DC Current Gain (Note) CE C
hygigy | V=6V, Ig=150mA 25 100 | —
Collector-Emitter Saturation
Voltage VCE{,SRIJ Ic=lCIDmA, Ig=10mA — 0.1 0.26 v
Base-Emitter Saturation Voltage | VBE(gat) | Io=100mA, Ig=10mA — — 1.0 v
Transition Frequeney fr Vep=10V, I[g=1mA 80 —_ MHz
Collector Ouput Capacitance Cob Vep=10V, Ig=0, f=1MHz — 2.0 3.5 pF
P . X VOR=10V, Ig=—1maA
Base Intrinsic Resistance rhh f=30MHz —_ 50 | — 0
; ; VeE=6V, Ig=0.1mA
Noise Figure NF f=1kHz, Rg=10k0 — 1.0 10 | dB
Note : hpp Classification 0 : T0~140 Y : 120~240 GR : 200~400 BL : 350700

261001EARS

TOSHIBA Semiconductor Reliability Handbook.

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensmivity and vulnerability to physical stress. |t is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a T
of human lite, bodily injury or damage to property. In developin

; Higa product could cause |oss
your designs, please ensure that TOSHIBA products are used within specified
aperating ranges sk set Torth in the mout recent products specifications, Ao, pléats keep in mind the precautiont: and conditiont wet farth in the

1997-04-10
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25C1815

Ic - VCE hrE - IC
240 | I a000
HER | [couson emrrrer COMMON EMITTER
-;é I'L‘i’l 5.0 I | Ta=28c VOp =6V
£ 20 7 ] 1 3 1000 - b === Vep=1V
(=]
T /4 A 20 500
/4 2w o E 300 Ta=100°C
o T = =
i fet
2 [, al T =
e - : 100 -
E & o4 [ %] 1:‘\
| s T 50
1 T R
§ 0 T =0.2mA S an )
8 ——
o | | [o] i | | |
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SE 1 I =10 Es 10 T = 26
E 05 g g 5 1
=§ 0.3 ig ° Il
e | i
i1 = 1
:'}g Ta=100°C ] EE SR —
5 0.05 o _+- 1 117 — g (i3
B =t = 08 i
‘\: 25
-1
0,01 | ol
0l 03 1 3 0 100 300 0.1 03 1 3 10 30 100 300
COLLECTOR CURRENT I (mA) COLLECTOR CURRENT Ip (mA)
IB — VBE 2000 fr - Ig
1000% COMMON EMITTER i | . . | | COMMON EMITTER
.( 110 v, =BV E \’CE=1{]V
g 3301 jl ; CE=6 - 1000 Ta =260
m 100 ‘-I"- i . g 50 A T
F £ a0 Pl
g 30_Ta=lﬂw-ﬁ¢/—25 § | e
a0 #
]f‘ II ! ! ; 1 ' B
g 1] : : =
1% E
s I o S IS S|
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L] 0.4 08 12 18 b} 0.1 0.3 1 3 10 0 160 300
BASE-EMITTER VOLTAGE Vgg (W EMITTER CURRENT Ig (mA)
SEI01EARZ

pa
in is subjact to change WI;!FI

out notice.

@ The Information contained herein & presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other nights of the third
implication or otherwise under any intellectual pro or oth

g rties which may result from its use. Mo license is granted
L ] TKE information contained hera

of TOSHIEA CORPORATION or others
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25C1815

h PARAMETER
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TOSHIBA 2SA1015(L)

TOSHIBA Transistor Silicon PNP Epitaxial Type (PCT process)
2SA1015(L)

Audio Frequency Amplifier Applications

. . ) ) Unit: mm
Low Noise Amplifier Applications
pit ru:.o.x .
i
« High voltage and high current: VoEQ = —50 V (min), | 2
Ic =-150 mA (max) [ 15
; T (7 — & T — R .- D.45 b .
+ Excellent hFE linearity: hFE (2) = 80 (typ.) at VCE=—-6V, Ic =-150 mA _pgEMax ! —_Il fI 2
: hFE (Ic =—0.1 mAVRFE (ICc = -2 mA) = (.93 (typ.) nas g £
m~

¢« Low noizse: NF=02dB (typ) (f=1kHz) o
« Complementary to ZSC1815 (L) -

Maximum Ratings (Ta= 25°C)

Characteristics Symibol Rating Unit
Collector-hase voltage Yeeo —50 v
Collector-emitter volt Voo —50 1. EMITTER
ollector-emitter voltage VeED > COLLECTOR
Emitter-base voliage VEBD -5 3. BASE
Collector current Iz -150 m
JEDE -
Base current Iz -50 m, EDEC T0-92
Collector power dissipation Pc 400 i JEITA 5C-43
Junction temperaturs Tj 125 *C TOSHIBA 2-5F1B
Storage temperature rangs Tetg —55~125 °C Weight: 0.21 g (typ.)
Electrical Characteristics (Ta= 25°C)
Charactenstics Symiol Test Condition Min Tyo. Max Uit
Collector cut-off current lcBo Veg=-30V,lg=0 — — -0.1 ué
Emitter cut-off current lEga VEg=-5V,Ic=0 — — -0.1 uh
heE 1
Y e =B Ig=—2ma 70 — | 400
DC current gain (MNote)
FEE (7 ce=-6V,lg=-150 mA 25 =in —
Collector-emitter saturation voltage VeEsaty |lo=-100mA, lg=-10ma — -0.1 -03
Bass-emitter saturafion voltage VBE jsat) Ig =—100mA, Ig = -10 m& — — -1.1
Transition frequency fr Vee=-10V, Ic=-1mA BOD — — MHz
’ = ~ Veg=-10V, e =0
Collector output capacitance Cob =1 MHz — 4 7 pF
- e . Vea=-10¥, I = 1maA 2
Base intringic resistance Tbh f= 30 MHz — 30 — [¢]
MF (1) — 0.3 G
Moise figure dB
MF (2} — 02 3

Maote: heg (1) classification  O: 70~140, Y 120~240, GR: 200~400

2003-03-27
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TOSHIBA 2SA1015(L)
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nsLaieu Program

/*Chip type : ATmega8
Program type : Application
Clock frequency : 1.000000 MHz
Memory model : Small

External SRAM size : 0

Data Stack size : 256

#include <mega8.h>

void Delay(int time);

void Delay2(int time2);

void scan_1(void);

void scan_2(void);

void num_to_disp_1(int num_1);
void num_to_disp_2(int num_2);
unsigned char disp_1[4];
unsigned char disp_2[4];
unsigned char pat_data[10] = {0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07,0x08,0x09};
unsigned char pat_scan [] = {0xC2,0xC1,0x83,0x43};
static unsigned int counter_1=0;
static unsigned int counter_2=0;
void main(void)

{

num_to_disp_1 (counter_1);
num_to_disp_2 (counter_2);
PORTB=0x00;
DDRB=0b00000010;
PORTC=0x00;

DDRC=0x0F;

PORTD=0x00;

DDRD=0xC3;



/I Timer/Counter 0 initialization
/I Clock source: System Clock
/I Clock value: Timer O Stopped
TCCRO0=0x06;

TCNTO0=0x00;

/I Timer/Counter 1 initialization
/I Clock source: System Clock
// Clock value: ...... kHz

/ Mode: Fast PWM top=00FFh
/I OC1A output: Non-Inv.

/I OC1B output: Discon.

/I Noise Canceler: Off

/I Input Capture on Falling Edge
TCCR1A=0x81;
TCCR1B=0b00001001;
TCNT1H=0x00;
TCNT1L=0x00;
OCR1AH=0x00;
OCR1AL=0x00;
OCR1BH=0x00;
OCR1BL=0x00;

// Timer/Counter 2 initialization
/I Clock source: System Clock
/I Clock value: Timer 2 Stopped
/ Mode: Normal top=FFh

/I OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;
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/I External Interrupt(s) initialization
// INTO: Off

/I INT1: Off

MCUCR=0x00;

/I Timer(s)/Counter(s) Interrupt(s) initialization

TIMSK=0x00;

// Analog Comparator initialization

/I Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter 1: Off
/I Analog Comparator Output: Off

ACSR=0x80;

SFIOR=0x00;

while(PINB.0==0)
{
if (PIND.5==1)
{
counter_1++;

num_to_disp_1 (counter_1);

scan_1 ();
}
if (PINC.5==1)
{
counter_1--;

num_to_disp_1 (counter_1);
while (PINC.5==1)

{

scan_1 ();

}

//Prog

//Speed_Up

//Step_Down
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}

scan_1();

while(PINB.5==0)

{

while (1)

num_to_disp_1 (0);

scan_1 ();
if (PIND.4==1)
{
++counter_2; //Count_In
num_to_disp_2 (counter_2/4);
while (PIND.4==1)
{
scan_2 ();
}
}
else if (PINB.5==1) //Run
{
static int Duty=3; //Start PWM

while(PIND.2==08&&counter_1!=(counter_2/4))

{
if (PIND.3==1) //Duty_Up
{ Duty++;
if (PIND.4==1)
{

++counter_2; //Count_In

num_to_disp_2 (counter_2/4);

while (PIND.4==1)
{

scan_2 ();
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}

if (PINC.4==1) //Duty_Down
{ Duty--;
if (PIND.4==1)

{

++counter_2;  //Count_In
num_to_disp_2 (counter_2/4);
while (PIND.4==1)

{

scan_2 ();

}

}
while(PIND.3==0&&PINC.4==0&&PIND.2==0&&counter_1!=(counter_2/4))
{

OCR1A=Duty; //PWM_Out, Count_In

scan_2 ();

if (PIND.4==1)

{
++counter_2;  //Count_In
num_to_disp_2 (counter_2/4);
while (PIND.4==1)
{
scan_2 ();

}

scan_2();
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else

{
OCR1A=0x00;
scan_2 ();
}
}
scan_2 ();
}
void scan_1 (void)
{
chari;
for (i=0; i<4; i++)
{
PORTC = disp_1 [i];
PORTD = pat_scan [i;
Delay (5);
}
}
void scan_2 (void)
{
char j;
for (j=0; j<4; j++)
{
PORTC = disp_2 [j];
PORTD = pat_scan [j];
Delay?2 (2);
}
}
void num_to_disp_1 (int num_1)
{
int to_disp_1;

to_disp_1 = num_1/1000;
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disp_1 [3] = pat_data [to_disp_1];
to_disp_1 = ((num_1%1000)/100);
disp_1 [2] = pat_data [to_disp_1];
to_disp_1 = ((num_1%100)/10);
disp_1[1] = pat_data [to_disp_1];
to_disp_1 = num_1%10;
disp_1 [0] = pat_data [to_disp_1];
}
void num_to_disp_2 (int num_2)
{
int to_disp_2;
to_disp_2 = num_2/1000;
disp_2 [3] = pat_data [to_disp_2];
to_disp_2 = ((num_2%1000)/100);
disp_2 [2] = pat_data [to_disp_2];
to_disp_2 = ((num_2%100)/10);
disp_2 [1] = pat_data [to_disp_2];
to_disp_2 = num_2%10;
disp_2 [0] = pat_data [to_disp_2];
}
void Delay (int time)
{
unsigned int loops,inloops;
for (loops = 0; loops<time; loops++)
{

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

}
void Delay?2 (int time2)
{
unsigned int loops2,inloops2;

for (loops2 = 0; loops2<time2; loops2++)



for (inloops2 = 0; inloops2 <50; inloops2++);
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