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IMAGE SCANNER

ASSISTANT PROFESSOR APINAN MANYANONa

MR.SITH PROUKSAWAN
MR THANIN JINDATANANON
MR.TEERARACH WONGRACH

g

ABSTRACT

At present demand in getting picturebase data is crucial
IMAGE SCANNER , used today , have rather expensive cost |,
consequently this thesis expectially developes IMAGE SCANNER in low
cost which applies to basic equipment printer , for scanming and getting’
data concluded by computer before passing 1/O CARD. when this project

successes , it can be applies for benefit to getting  picturebase data ,

which is not so high picture quality.
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dyanaviadithuoviwnuenini o & 8237a-5 afeduisugas s meueniue
¥

DMA M51U71 11508 DMA vu Asunismeveusauds uas 8237A-5 andiguuiunis
o b4 1 Y ' '4 a o } - dy oy

DMA e Iiasdawudayasyndnaginsel yo five DMA dumiteanuinfatiuldlag

»
ase (Fo'liAosry 8088y Tmedwane DACKazusaiv luusuuvaladdudy Dma
b4 |
MIADUAUDIADNITUS DMA Tulruuuau 19y §1 DMA (Asfuruuua 2 DACK2 fa

uenn 1$udy

N/ [} . L4 o g ) 1]
deflnanauuds DRQO v lugnaAsesnmndiivesadon doduliamisauss DMA #u
mMeuuLua 0 18 Ue DACKO t:appendiay B19 (We lnsiudiuwiuns DMA ARn

Mi9a17 DACKO uaniv Idiie S ivsmnisuniiuit lauriinusy

AEN (Address Enable; U1 All):

1
Qo

» ! a
dugnutithue wiwnuanside lmfafifinnen ABN uonfivituda imAaves DMa
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dmFumusdaes IBMWEC dygnatiiuniaedia 8288 Bus Contrailer 1% Disable
port /0 Wluifwady DMA Aifin Tuszndne DMA 8237A-5 vedauemAsresnm LU
¥ 1
uazesyn dyana I0R wie 10w uenfidae daiudrlummsdaieidanssn o 7'l

] . 'd o 1 o ° 1 1 = J
iRegren I yo Allussiasaasedumuuta i idassumdededoyaifndanainiy

T/C (Terminal Count; Y1 B27) :

9 1
doanadigaedienieinnues EOP (8137A-5) widuasSnvnlvlenind 1 ssusaiv
4, o . o, .
Wiedauluvilumsdaiuues DMa Tuurwinans uaiuiuauRdmua Taeva 1l 190y

y 1
mMyduge DMA fidadeymihiuien szueniviaeluiianeit Wudygnavewmuiala

» i ]
ANUADNI T/C WU Gate Inverter U331 1Y or AU DACK s Wy 1w T/C Fufady
vaauruuuala dmduruiua o szueniivlugsanafinn 9 990.804 milisee. (64 Kbyte)

Teruoaumaanie Wuses s oy
+5Vde (U1 B3 Liay B29) :

¥ 1
YIVRFADIATAY de +5V VDS YUV {RYUAITUNGIRTT +/- 5%
+12Vde (V1 BY) :

l-'!,' v T < q‘ .

VIURDAY do +12V UYBITSUL 1AGUATIUINGINTS +/- 5%

® 5Vde (U1 BS):

v '
vtiReAY do SV uResEuy Iﬂ-’.’llﬂ')'lm'ﬂﬁl\'lﬂﬁﬂ +/- 10%

® 12Vde (11 BT) -

¥ 1
YiHABAY do -12V U945 2uy 1asliaTuieenss +/- 10%
GND (41 B1 , B10 iiag B31) :

»
YA LABITIALNTIIF (Ground) UBAT LU

MIfafyRnsuuaisauss IBM PC/XT

T4 IBM PC/XT Terdonuuinuuesn 8 aionninidy s dygianidiosnndaivesadonit

8 Apwiuivesliazluafond 8 v1 B3 szgalFauihin card setected 1tRe Wfiunuadn
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Command Summary

Introduction

This summary contains all the commands used by the printer. If a
command has no parameters, it is merely listed. If it has parameters,
they. are explained. The parameters are indicated by lowercase italicized
letters, usually n. The examples below show how the parameters are
indicated.

ESC @ is a command with no parameters.

ESC U 1/0 is a command that uses 1 to turn the feature on and O to turn
it off.

ESC $ nl n2 is a command with two parameters.

ESC D nn is a command with a variable number of parameters.
/

ASCII Dec. Hex. Description

Printer Operation

ESC @ 64 40 Initialize Printer

DC1 17 11 = Select Printer

DC3 19 13 Deselect Printer

DEL 127~ 7F Delete Character

ESCs1/0 115 73 Turn Half-speed Mode On Ot

ESC < 60 3C  Select Unidirectional Mode tone line)
ESCU1/0 85 55 Turn Unidirectional Mode On -Off
ESC 8 56 38 Disable Paper-out Sensor

ESC9 57 39 Enable Paper-out Sensor

ESCEM n 25 19 Control Cut Sheet Feeder Mode

4: Turns mode on

0: Turns mode off )
Note: For the ESC EM command the variables are the characters "0" (48 decimal
or 30 hex) and “4" (52 decimal or 34 hex). Do not use 1 dec:mar 01 hex. 4 decimal.
or 04 hex.

BEL 7 07 Beeper

Data Control

CR 13 0D Carriage Return
CAN 24 18 Cancel Line

7-2  Command Summary
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Command Summary

ASCIl Dec. Hex. Description
Vertical Motion
“FF 12 0C Form Feed
ESCCn 67 43 Set Page Length in Lines
n = no. of lines (1-127)
ESCCOn 67 43 Set Page Length in Inches
n = no. of inches (1-22)
ESCNn 78  4E Set Skip Over Perforation
n = no. of lines (1-127)
ESC O 79 4F Cancel Skip Over Perforation
LF 10 OA Line Feed
ESCO 48 30 Select 1/8-inch Line Spacing
ESC 1’ 49 31  Select 7/72-inch Line Spacing
ESC 2 50 32 Select 1/6-inch Line Spacing
ESC3n 51 33 Set n/216-inch Line Spacing
ESCAn 65 41 Set n/72-inch Line Spacing
ESC]n 74  4A  Perform 1/216-inch Line Feed
VT 71 OB Tab Vertically
ESC B nn 66 42 Set Vertical Tabs
Up to 16 tabs; last 11 should be 0 (1-255)
ESC b nn 98 62  Set Vertical Tabs in Channels
Same as ESC B except the first n selects a
channel for tabs.
ESC / n 47  2F  Select Vertical Tab Channel
n = the vertical tab channel (0-7)
Horizontal Motion
ESCln 108  6C  Set Left Margin
n = left margin column
ESCQn 81 51 Set Right Margin
n = right margin column
BS 8 08 Backspace
HT 9 09 Tab Horizontally
ESC D nn 68 44 Set Horizontal Tabs

Up to 32 tabs (1-255) entered in ascending order
Terminated by 0

Command Summary  7-3
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Command Summary

ASCII Dec. Hex.

Description

Horizontal Motion (continued)

ESCens

ESCfns

Set Tab Increments

n = 0 for horizontal tabs
n = 1 for vertical tabs

s = tab setting
Horizontal/ Vertical Skip

If n =0, s = number of spaces
If n =1, s = number of line feeds

Overall Printing Style

ESCxn 120 78

ESCkn 107 6B

ESC!n 33 21

Select NLQ or Draft
0: Draft
1: NLQ (Near Letter Quality)

Select NLQ Font
0: Roman
1: Sans Serif

Master Select

To find the value of 1 add together the

numbers of the typestyles you want to

combine from the list below:

pica: 0 decimal, 00 hex; 12 cpi: 1, 01; condensed:
4, 04; emphasized: 8, 08; double-strike: 16,
10; double-width: 32, 20; italics: 64, 40;
underline: 128, 80

Print Size and Character Width

ESCP 80 50
ESCM 77 4D
SI 15 OF
ESC Si 15 OF

DC2 18 12
SO 14 OE
ESC SO 14 OE
ESC W 1/0 87 57
DC4 20 14

Select 10 cpi

Select 12 cpi

Select Condensed Mode

Select Condensed Mode

Cancel Condensed Mode

Select Double-width Mode (one line)
Select Double-width Mode (one line)
Turn Double-width Mode On/Off
Cancel Double-width Mode (one line)

7-4  Command Summary



ASCIl

Dec. Hex.

Command Summary

Description

Print Enhancement

Select Emphasized Mode

ESCE 69 45
ESCF 70 46 Cancel Emphasized Mode
ESC G 71 47 Select Double-strike Mode
ESCH 72 48 Cancel Double-strike Mode
ESCSO 83 53 Select Superscript Mode
ESCS1 83 53 Select Subscript Mode
ESCT 84 54 Cancel Superscript/Subscript Mode
ESC-1/0 45 2D Turn Underline Mode On Off
ESC 4 52 34 Select Italic Mode
ESC 5 53 35 Cancel ltalic Mode
Word Processing
ESCan 97 61 Select NLQ Justification
0: Left justification
1: Centering
2: Right justification
3: Full justification
Character Tables
ESCTn 116 74 Select Character Tables
Selects character table for codes 128-255
0: [talic
1: Extended Graphics
ESCRn 82 52 Select an International Character Set

0: USA 1: France 2: Germany 3: UK

4: Denmark 5: Sweden 6: ltaly 7: Spain
8: Japan 9: Norway 10: Denmark Il

11: Spain I 12: Latin America

User-defined Characters

ESC & nn

38

26

Define User-defined Characters

ESC & 0 nl n2 d data

nl = code for first character: n2 = code for last
character; d = vertical position of character
data: 9 bytes required for each draft character,
36 for each NLQ character

nl and n2 (58-63 decimal)

Command Summary  7-5



Command Summary

ASCII

Dec. Hex.

Description

User-defined Characters (continued)

ESC:0no 58 3A Copy ROM to RAM
n = font family
0: Roman 1: Sans Serif
ESC % n 37 25 Select User-defined Set
0: Normal set  1: User-defined set
ESCeé 54 36 Enable Printable Characters
With Extended Graphics this command enables
the printing of codes 128-159
ESC 7 35 37 Enable Upper Control Codes
Cancels ESC 6
Graphics
ESCKnln2 75 4B Select Single-density Graphics Mode
ESCL nl n2 76 4C  Select Double-density Graphics Mode
ESCY n1 2 89 59 Select High-speed Double-density
ESC Z n1 m2 90 5A  Select Quadruple-density Graphics
ESCK, L. Y, and Z each select an 8-pin mode
Total columns = 11 + (n2 x 250
ESC mmnin2 42 2A  Select Graphics Mode
Total columns = nl1 + (12 x 256)
Option Pins m Horiz. dotslinch |
Singte-density 8 o 30 :
Doucie-density . 8 4 LN .
High-speed double-aensity * 8 Z 20 t
Quadruple-density * 8 3 220 f
CRT I 8 4 a0 i
Plotier 8 5 &C i
CRT i 8 e oC !

 Agjacent gots cannot ne printed in thus mode.

ESC?sm

ESC " mn1 n2

63

94

3F

SE

Reassign Graphics Mode

s=K L Y orZ m = mode (0-6)
Select 9-pin Graphics Mode

m = 0 for single density

m = 1 for double density

Total columns = nl1 + (n2 x 256)

7-6  Command Summary
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TECHNICAL DATA

Fiber Optics — FLCS Family MFOD71

Photo Detector
Diode Output

. . " . . . FLCS FAMILY

... designed for low cost, short distance Fiber Optic Systems using 1000 micron core FIBER OP’TI(L:S

plasm? fiber. o . L o . . PHOTO DETECTOR
Typical applications include: high isolation interconnects, disposable medical electron- - DIODE OUTPUT

ics, consumer products, and microprocessor controlled systems such as coin operated
machines, copy machines, electronic games, industrial clothes dryers, etc.

e Fast PIN Photodiode: Response Time <5 ns
ideally Matched to MFOE76 Emitter for Plastic Fiber Systems
Annular Passivated Structure for Stability and Reliability
FLCS Package

— Inctudes Connector

— Simple Fiber Termination and Connection (Figure 4)

— Easy Board Mounting

— Molded Lens for Efficient Coupling

— Mates with 1000 Micron Core Plastic Fiber (Eska SH4001)

CASE 3638-01
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
Reverse Voltage . MFQD71 VR 100 Volts
Total Power Dissipation @ Ta = 25°C 5 Pp 150 mw
Derate above 25°C 2 mwrc
Operating and Storage Junction Temperature Range T3 Tsig ~-40to - 100 °C
ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Dark Current (VR = 20V, R = 1 M} Tp = 25°C Ip — 0.06 10 nA
Ta = 85°C - 0 —
Reverse Breakdown Voltage {Ig = 10 pA) V{BRIR 50 100 — Voits
Forward Voltage (Ig = 50 mA) Ve — — 1.1 Volts
Series Resistance (I = 50 mA} . Rg - 8 — Ohms
Total Capacitance (VR = 20V, f = 1 MH2) Cr - 3 — pF
OPTICAL CHARACTERISTICS (Ta = 25°C)
Responsivity (VR = 5 V, Figure 2} R 0.15 0.2 — uAuW
Response Time (Vg = 5 V. R = 60 Q) Yresp) — S -_ ns




RELATIVE RESPONSE (%!
L
\
|

TYPICAL COUPLED CHARACTERISTICS

0 4

70

200 40 600 800 1000
A, WAVELENGTH (nm)

Figure 1. Relative Spectral Response

b

10000
FOET6 J 1 3
MFQ =
MFODTY \5/ = €
L [_ 1 METER . § 60
N jﬁ ESKA SH4001 S ~
Pin = 10 W A S
& N
o B
1 .
0 é 8

Figure 2. Responsivity Test Configuration

The system fength achieved with a MFOE76 emitter and
various detectors, ustng 1000 micron core plastic fiber
{Eska SH4001 or equivalent), depends on the LED forward

1

a

0 M 28

FIBER LENG™W IMETERS:

7 3%

Figure 3. Detector Current versus Fiber Length

current (Ig) and the responsivity of the detector chosen,
Each detector will perform with the MFOE76 up to the
distances shown below.

I

T

MFOD7YV/ [,

. MFOD72

W22 AN W vz v

100 mA

MFOD737 "

MFODTS .,

MFOD72

MFOO7Y © ]

>

MFOD?3-

MFOD75-

. 1 MFODZ1

Ig. LED INPUT CURRENT tmA)
%0

MFQD72

10 mA

’ MFODT73-

] MFODI75

MFQD?1 PIN DIODE
MFOD72 TRANSISTOR
MFODT3 DARLINGTON
\FQD75 LOGIC

|
|

0 20

40

60 80 100 20 149
1, FIBER LENGTH (METERS)

Figure 4. MFOE76 Working Distances
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CROSS SECTION OF FLCS PACKAGE TERMINATION INSTRUCTIONS

1. Cut cable squarely with sharp blade or hot knife,

2. Strip jacket back with 18 gauge wire stripper to expose
CLADDING 0.10-0.18" of bare fiber core.
[JACKET)

Avoid nicking the fiber core.

3. Insert terminated fiber through locking nut and into
the connector until the core tip seats against the
molded lens inside the device package.

Screw conneclor locking nut down to a snug fit, locking
the fiber in place.

- MOUNTING

HOLE
N
4 "I‘C

1

Figure 5. FO Cable Termination and Assembly

INPUT SIGNAL CONDITIONING

The following circuits are suggested (o provide the desired forward current through the emitter.

+5V
MFOET6 .5V
\
~
R Ry
i
mo 39 L R M. 3%¢ MFOET6
m N304 WmA | 300 - N330¢
50 mA 56 | >~
100 mA 27 | ~
NONINVERTING INVERTING

Figure 6. TTL Transmitters

OUTPUT SIGNAL CONDITIONING

The following circuit is suggested to take the MFOD71 detector output and condition it to drive TTL with an acceptable
bit error rate.

NE S

MFOD7Y [

T
QuIPLT
SENSITIVITY
ADJUST
AAA 01, Q1 INaagy
0% Ul MC3302 (V)

1 MHz PIN RECEIVER
Figure 7. TTL Receiver

5-4
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ADCOBO1/ADCOBOZ/ADCOBOSIADC0804/ADCOBOS

National
Semiconductor
Corporetion

ADCO0801, ADC0802, ADC0803, ADC0804,
ADCO0805 8-Bit P Compatible A/D Converters

General Description

The ADCO801, ADCO0802, ADC0803, ADC0804 and
ADC0805 are CMOS 8-bit successive approximation A/D
converters that use a ditferential potentiometric ladder—
similar to the 256R products. These converters are de-
signed to allow operation with the NSC800 and INS8080A
derivative contro! bus with TRI-STATE® output latches di-
rectly driving the data bus. These A/Ds appear like memory
locations or 1/0 ports to the microprocessor and no inter-

facing logic is needed.

Differential analog voltage inputs allow increasing the com-
mon-mode rejection and offsetting the analog zero input
voltage value. In addition, the voltage reference input can
be adjusted to allow encoding any smaller analog voltage

span to the full 8 bits of resolution,

® Differential analog voltage inputs

® Logic inputs and outputs meet both MOS and TTL volt-

age level specifications

B Works with 2.5V (LM336) voltage reference

On-chip clock generator

supply
No zero adjust required

OV to 5V analog input voltage range with single 5V

20-pin molded chip carrier or small outline package

=
® 0.3" standard width 20-pin DIP package
]
]

Operates ratiometrically or with 5 Voe,

log span adjusted voitage reference

Key Specifications

2.5 Vpg, or ana-

Features R Resolution 8 bits
® Compatible with 8080 uP derivatives—no interfacing @ Total STy £V LSB, £¥, LSB and +1LSB
logic needed - access time - 135 ns & Conversion time 100 ps
® Easy interface- to all microprocessors, or operates
“stand alone”
Typical Applications
v
rl‘;;q T Yoo ) T .
) ;: e af™ A TRANSOUCER
% e m o)
[y IRTR g 81T RESTLUTION
JLE PP < | ovimawy pesinen
12 ANALOG INPUT
My et T [
WPROCESSOA | y LEN F . DIFE INPUTS ) )
LN POV Vint-}
Il: o AGND -.ﬁ_ L
SPA| 1
17 ::'1 Vres2 '—-osu:z‘tprm- = "-f=‘
by 1 w2
o (11 11}
TUH/S671-1

8080 Interface

Error Specification (Includes Full-Scale,

Zero Error, and Non-Linearity)
9 Part chl::; VREF/2= 2.500 Vpe | VRgr/2 = No Connection
wern ————C Number Adjusted {No Adjustments) (No Adjustments)
e < o ADCO801 | #%,LSB | -
he ot rx ADC0802 £, LB
ADC0803] 14,188
e ADCO0804 +113B
T ——— ADC0805 *1LSB
TL/H/5671-31
~a
3-16




msolute Maximum Ratings

(Notes 1 & 2)

~65°Cto +150°C

[-L I

BDOV

TMINS TAS Tyax

—55°C<Ta< +125°C

—40°C<Ta< +85°C
—40°C<Tp< +85'C
0°C<Ta< +70°C
0°C<Ta< +70°C
0°C<Ta< +70°C
4.5Vpct06.3Vpe

it Military/Aerospace speclfied devices are required, Storage Temperature Range
contact the National Semiconductor Saies Office/ Package Dissipation at Ta=25'C
' Distributors for avaliability and specifications. ESD Suscepiibility (Note 10)
Supply Voltage (Voe) (Note 3) 6.5v
Voltage H l
Logic Control Inputs —0.3Vto +18v Operatlng Rat NGS (Notes 14 2
At Other Input and Outputs —0.3V1to (Vee +0.3v) Temperature Range
Lead Temp. (Soldering, 10 seconds) ADC0801/ 02‘/-'1
Dual-In-Line Package (plastic) 260°C ADCO801/02/03/04LCJ
l Dual-ln-Line Package (ceramic) 300°C :gggggl i gi‘/ 03/05LCN
Surface Mount Package ADC0802/03/04LCV
Vapor Phase (60 seconds) 215°C ADC0B02/03/04LCWM
Infrared (15 seconds) 220°C Range of Vige
Electrical Characteristics
The following specifications apply for Vee=5 Voo, TMiNSTAS Tmax and fcLk =640 kHz unless otherwise specified.

_

Parameter Conditions Min Typ ,' Max tinits
ADC0801: Total Adjusted Error (Note 8) With Fuii-Scale Adj. ny LSB
(See Section 2.5.2) 4 ~
ADC0802: Total Unadjusted Error (Note 8) VRer/2=2.500 Voc LA LSB
ADCO0803: Total Adjusted Error (Note 8) With Full-Scale Adj. £, LsB
(See Section 2.5.2) 2
ADCO0804: Tota! Unadjusted Error (Note 8) VRer/2=2.500 Vpe +1 LSB
ADCO080S: Total Unadjusted Error (Note 8) VRee/2-No Connection +1 LSB
VRer/2 Input Resistance (Pin 9) ADC0801/02/03/05 2.5 8.0 kQ
ADC0804 (Note 9) 0.75 1.1 . k2
Analog Input Voltage Range (Note 4) V(+) or V(=) Gnd-0.05 Ve +0.05 Voc
DC Common-Mode Error Over Analog Input Voltage +Vie L 374 LSB
- Range
Power Supply Sensitivity Vee=5Vpe ¢ 10% Over £V EA LSB
' Allowed Vin(+) and ViN(=)
: Voltage Range (Note 4)
i - . e ae
i AC Electrical Characteristics
! The following specifications apply for Ve =5 Voc and To=25°C unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Units
Tc Conversion Time foLk =640 kHz (Note 6) 103 114 us
Tc Conversion Time {Nots 5, 6) 66 73 1/fcLk
folx - Clock Frequency Veg=5V, (Note 5) 100 640 1460 kHz
Clock Duty Cycle (Nota 5) 40 60 %
CR Conversion Rate in Free-Running INTR tied to WR with 8770 9708 conv/s
Mode =0 Vpe, fot k=640 kHz
wiwmy Width of WR Input (Start Pulse Width) CS=0Vvpe (Note 7) 100 ns
tacc Access Time (Delay from Falling CL=100pF 135 200 ns
Edge of RD to Output Data Valid)
Yh, ton TRI-STATE Control (Delay CL=10pF, Ry =10k 125 200 ns
from Rising Edge of BD to (See TRI-STATE Test
Hi-Z State) Circuits)
twn tgy Delay from Falling Edge 300 450 ns
ofW%or RD 1o Reset of INTH
Cin Input Capacitance of Logic 5 75 pF
Control Inputs (0
Cour TRI-STATE Output 5 7.5 pF
Capacitance (Data Buffers) °
CONTROL INPUTS [Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuit and is therefore specified separately)
Vin (1) Logical “1” Input Voltage Vee=5.25Vpg 2.0 15 Voc
{Except Pin 4 CLK IN)

SOGOOGV/P08OOGV/€08000V/30800(]'V/L 080HQY




ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

AC Electrical Characteristics (continued)
The following specifications apply for Ve = 5Vpc and Ty € Ta € Tuax, unless otherwise specified.

Symbot l Parameter l Conditions ] Min l Typ l Max I Units

CONTROL INPUTS [Note: CLK IN (Pin 4} is the inptt of a Schmitt trigger circuit an2 is therefore specified separately}

VN (0) Logical “0"” Input Voltage Veo=4.75Vpe 0.8 Voc
(Except Pin 4 CLK IN)

N (1) Logical **1" Input Current VIN=5Vpc 0.005 1 rApg
(All inputs)

hin (0) Logical *0” Input Current Vin=0Vpc -1 —0.005 rApc
(All Inputs)

CLOCK IN AND CLOCK R

v+ CLK IN (Pin 4) Positive Going 2.7 341 3.5 Voo
Threshold Voltage

V- CLK IN (Pin 4) Negative 1.5 1.8 2.1 Vpe
Going Threshold Voltage

VH CLK IN (Pin 4) Hysteresis 0.6 1.3 2.0 Voo
(VT+)= (V1)

Vour (0) Logical “0" CLK R Output lo=2360 pA 0.4 Vpe
Voltage Vee=4.75 Vpe

Vour (1) Logical “1” CLK R Output lo= —360 pA 2.4 Voe
Voltage Vee=4.75 Vpo

DATA OUTPUTS AND INTR

Vour (0) Logical “0" Output Voltage
Data Outputs lour=1.6mA, Voc=4.75Vpc 0.4 Vpe
INTR Output lout=1.0 mA, Vec=4.75 Vpc 0.4 Voc

Yout (1) Logical 1" Output Voltage lo=—360 pA, Vec=4.75 Vpe 2.4 Vpe

Vourt (1) Logical 1" Output Voltage lo=—10 pA, Voc=4.75Vpe 4.5 Voc

lout TRI-STATE Disabled Output Voutr=90Vpe -3 HADC
Leakage (All Data Butfers) Vour=5Vpc 3 HADC

IsouRce Vout Short to Gnd, Ty =25'C 45 mApg

IsINK . Vour Shortto Vo, Ta=25°C 9.0 16 mApc

POWER SUPPLY

lcc Supply Current (Includes foLk = 640 kHz,
Ladder Current) VRep/2=NC, Tp=25C

and CS=5V

ADC0801/02/03/04LCJ/05 1.1 1.8 mA
ADCO804LCN/LCV/LCWM 1.9 2.5 mA

Note 1: Absofute Maxi Ratings indi limits beyond which damage to the device may occur. DC and AC electrical specifications do not apply when operating

the device beyond its specified operating conditions.

Note 2 All vollages are with respect to Gnd, unless ctherwise specified. The separate A Gnd point should always be wired o the D Gnd.

Note 3: A zener diode exists, internally, from Ve to Gnd #nd has a typica! breakdown voltage of 7 Vpe.

Note 4: For Vin{—)2 Vin{+) the digital output code will be 0000 0000. Two on-chip diodes are tied 1o each analog input (see block diagram) which will forward
conduct for analog input voltages one diode drop below ground or one diode drop greater man the Ve supply. Be carelul, during testing at low Vg levels (4.5V),
as high level analog inputs (5V) can cause this input diode to o ially at el o . and cause erors for anslog inputs near full-scale, The
spec allows 50 mV forward bias of either diode. This means that as long es IM ansiog Viy does not exceed the supply voltage by more than 50 mV, the output
code will be comrect. To achieve an absolute 0 Vpg to 5 Vpg inpui voltage range will therefore require a minimum supply voltage of 4.950 Vpg over temperstwe
varistions, initial tolerance and loading.

Note §: Accuracy is guarantesd at icix = 640 kHz. At higher clock fr Yy can deg For lower clock trequenicies, the duty cycle iimits can be
extended so long -smonﬂnhunciodtrnghumhlw:lovnﬂmmdocllowﬁmmmd is no less than 275 ns.

Nots 6: With an asynchronous start pulse, up to 8 clock periods may be requized before the internal clock phases are proper to start the conversion process. The
start request is inlemally taiched. see Figure 2 and section 2.0,

Note 7: The TS input is assumed to bracket the WH strobe input and tharefors timing is dependent on the W pulse width. An arbitrarily wide pulse width will hokl
the converter in & reset mode and the start of conversion is initisted by the low to high transition of the W pulse (see timing diagrams).

Note &: None of these A/Ds requires a zero adjust (see section 2.5.1). To obtain zero code at other analog input voitages see section 2.5 and Figuwre 5.

Note 9: The Vrep/2 pin Is the center point of a two resistor divider connected from Vee to ground. Each resistor Is 2.2k, except for the ADCOB04LCJ where each
resistor is 16k. Total ladder input resistance is the sum of the two equal resistors.

Note 10: Human body modsl, 100 pF discharged through & 1.5 k2 resistor.
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TRI-STATE Test Circuits and Waveforms

tiy tin) CL=10pF ton ton, CL =10 pF
vee Vee Vee
Vee ———/—
L1 0ATA o
(4] ouTruT 1]
DATA
I 10 on 4] ouTryT
DATA Gl o oara VCC
ouTrUTS o T ouTryYTS 0%
T T T = = L vou
=20 ns =20 ng TL/H/S671-3

Timing Diagrams (All timing is measureq from the 50% voltage points)

START
CONVERSION
" \\\_.\/

WR

Wi
WIVR)L “BUSY~
- DATA 1§ vaLin v
ACTUAL INTERNAL . -
STATUS OF T NOT gusr OUTPUT LATCHES

CONVEATER
11088 10 INTERNAL ¥,

{LAST DATA was READ)

ADCO&O1/ADCOB02/ADC0803/ADCOBO4/ADCO805

(LASHAE WLS N_KE RLABL gy _'% INT ASSERTED

Output Enable and Reset INTH

A ‘T TNTR neser

TRISTATED
———

i S ———a

fin. toy
TL/H/5671~4

Note: Read strobe must ocur 8 clock periods (B/1cy ) atter of interrupt 10 16 1ot INTR,

e
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Typical Applications (continveq)

6800 Interface

Ratiometric with Full-Scale Adjust

Yeo
Tuag
[
Xo8
] E [: == ﬁ'
o1 a ¥,
vaa b3 Vinloh o : :
:::{ o e — . . 1 .J—'. wer V » i
I t
! an
; bt n il T .
i M w an w1
[ ‘ { I
H K DATA 1 n
' i
Yint=) Yrgsf? ! = !
H l ! ! |
! e d
= seden orTIONAL
‘:r" F$ ADJUST
Note: before using caps at Vi or Vaes/2, =
see saction 2.3.2 Input Bypass Capacitors.
Absoiute with a 2.500V Reference Absolute with a 5V Reference
Yee Vi «
Vel % v::.‘ 5
e————
! !
O] V41 Vee Ot Vyte) vee J i
AR L o471
18af Wk S
W LT T 8
an - n w J S |
L
3
1 Sa |
1508 v, 1 s !
g O vy} Vags ] Cromed Vigt} Vagsa ¥ _]L :
1T
Fy o » | |
s
e ur ortionat
*For low power, see also LM385-2.5 e =
Zero-Shift and Span Adjust: 2VSViN<SY Span AdJust: OV Viy<3V
Yeg
& Vel vee
s vpel .
T .
. ) Yeo
Y l. ‘. Vigted Yeo
Wat e l_
p = ___l :' Lb I RuF n
9 an —-— — - v —— — = =
r=-= - B an
| 17 |-
| “ l 12158
Vintt aeraf s P o i =
I e, A [ [— Vit Vheed . begls T
o J . 14V ¢ AL
SET5 ZEmn I TS VOLTAGE SPan ! - = et
£00¢ voLTace 30 I | oeesecronzn | :_r T
A AAA = = =
v ] Y I syl
2v, [ bl o
n S zinc kos = = =
= TLIM/5671-5
M —
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Typical Applications (continued)

Self-Clocking Multipie A/Ds

cs

aem

*Use a large R value

10 reduge ioading
at CLK R output.

M O LLR A
ce
" D=
e
o
b3
_ NC Omed CLE A
P 112
AD 22
139"}

<

IF MORE THAN § AODITIONAL
A/Dy, USE A CROS BUFFEA INOT T2L)

Selt-Clocking in Free-Running Mode

Ot ¥ o)

Ot Vi

tka
om
<
‘.
fen
;‘ 15008
).
kg
%0

“htier power-up, & momentary grounding

of the WA input is needed to g [

STanT®

an

bperating with “Automotive” Ratiometric Transducers

Vee
(17297

>
§™
Vzoa
xon Vinied vee
3
Qo . L%
Ten0 Yint)
A -
A
Y Aocesss
- b 172 L08A
Yner
Iivee K

*Vind~)=0.15 Vg

15% of Voo < Vxpr<85% of Vo

'“——)_l.

L

External Clocking

feng et

K N

100 KHz S fcix < 1460 kHz

- kP Interface for Free-Running A/D

e

-L-O [+3 wTr
= g Y M
: ‘ ‘ RESET
I$TAGE
smanay et
L] M ke —>pein Bt
.
f Vo
L1 ]
K
19008
—i I——a. ey
°vg! [ ' l REVENTS D
fuming A0
l BATA UPBATE

RESET

e
a1

MESET

Ratiometric with Vgeg/2 Forced

Ataoy
Toun

vee
& Vo

LML)

Vinl-}

s
T

12 LA

Yarr?

TL/H/S6T1-7
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Functional Description {Continued)

ANALOG tNpyT
VOLTAGE

10817

oAL VanaLoG oureyr

A1 g

ERROR vOLTAGE

FIGURE 8, A/D Tester with Analog Error Output

DIGITAL DACI0o  \Vasnaiog /0 UnpER oIGITAL
1npUT ear TEST ouTPyT
0AL
- TL/H/5671~ 19
FIGURE 3. Basic “Digital” A/D Tester
TABLE . DECODING THE DIGITAL OUTPUT LEDS
. OUTPUT vOLTAGE
CENTER VALUES
FRACTIONAL BINARY VALUE FOR
HEX BINARY WITH
VRer/2=2.560 Vpe
MS GRoup [ LSGRoup VMS GROUP* ] VLS GROUP*

i I R 15/16 15/256 4.800 0.300
E 71 1 1 7/8 7/128 4.480 0.280
O 11 1 o 4 13/16 13/256 4.160 0.260
C 11 1 o0 3/4 3/64 3.840 0.240
B 11 0 1 11/16 11/256 3.520 0.220
Al 0 1 ¢ 5/8 5/128 3.200 0200
S 11 0 o0 ;4 9/16 9/256 2/880 0.180
8 J1 0 o0 o 1/2 1/32 2/560 0.160
710 1 1 4 7/16 7/256 2.240 0.140
6 o 1 1 ¢ 378 3/128 1.920 0:120
5 o 1 o 4 5/16 2/256 1.600 0.100
‘{0 1 0 ¢ 1/4 1/64 17280 0.080
BRI 3/16 3/256 0.960 0.060
10 0 1 o 1/8 1/128 ‘0640 0.040

0 0 o0 1 1718 17256 0320 0.020

0 0 o0 o 0o ° 0

Splay Output= VS Group + VLS Group
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Ordering Information

TEMP RANGE 0*C TO 70°C 0*C TO70°C 0*C 7O 70°C | - 40°C TO +85°C

37718 ADCO80ILCN
Adjusted
=% Bit CW ADC ('

ERROR Vo ‘1 ADCOBO.ZL M DCo802L ADC0802LCN
Unadijusted
=14 Bit ADCO0803LCWM ADCO0803LCV ADCO0803LCN

. Adjusted :
*18Bit ADCO0804LCWM ADCOB04LCV | ADCOB04LCN ADCOBOSLCN
Unadjusted - -
PACKAGE OUTLINE M208—Small Qutline Y20A—Chip Carrier N20A—Melded DIP

L 537 (Ws8)
L~ 5 CND
L Vagr/2

TEMP RANGE l ~40°C TO +85°C ~55'C TO +125°C
+ 1/, Bit Adjusted ADC0801LCS ADCTO801L)
cRAOA = V4 Bit Unadjusted |- ADC0802LCJ ADCO802L
= = v, it Adjusted ADCC803LTJ
—1BitUnacjusted |  ADCO8Q4LCY .
PACKAGE OUTLINE | j20A—Cavity OfRx: | J204-Cawity OIP
Connection Diagrams
ADCO080X ADC080X
Dual-In-Line and Small Outline (SO) Packages Molded Chip Carrier (PCC) Package
./ 2 g g ER
! 20 1=Vee (OR Vezr) Pl it
2 16 t=CLRR [
w3 18 030 (LS3) CLKR
axm—4 17 =02t ee (OR Yp)
WR—{S 164082 S
Vy+) =16 15|—033 5
Vpd=1—7? 147—034 WR
ACND =8 131085
V:_z'_.;’z —% 124+—526 —_~ 2
-* U =
DoND =110 H'—'D=7(M$E) >5 >§ :’

TL HIEET =30

See Ordering information

TL/H/SET1-02
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+5V

WHITE ADJUST
1eex

MFOD 72

A

2sC181

O LED abC
SENSE
BLACR LEVEL
1 BBK 94T
8 1.
) 8ND ﬁVlJHﬁl
= esr3V

+5/73V

+5V

18

L1

+5/3V

1K

v
MONITOR

+&5V
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J KKK KR KK SO0 K RO R KR R KRR KR O koo R Rk R
FK %/

8 4 SuperVBA 286 BEI driver defines %/
/& Copyright (o) 1991 %/
/% Jordan Hargraphis Software %/

g 1 X/
Z KRR K R K KO OK K ORRR ROK KRR R OOR R R ROR O OO RO R X

#ifndef _DACZ36

#refine _DAC2E6

typedef unsigned char DacFPalettelB&[256105 ]
Hendif

putern int far _Cdecl Svgalbé _fdriver{l;

/% These are the currently supported modes ¥/
#ifndef GVGAIZORIOOxZNE
#Hdaefine BVGAZZ20xZ200x254
Hdefine SVEALL4Ox400x254
#dpfine SVEALAOH4BONZEE
Hdefoine SVEABOOXG00OXZEEA
Hoaefine SVBALOZ4xT768H234
#define SVBAL4OxIEBONZDE
#define SVBALZBOX1O0Z24x256
fendif

=
e

2% ER0OxR00xR5&6 Standard VEA X/
/% A40x400x256 Svga/VESA X/

/% H40xA480xD2EA Bvga/VESA %/

/% BOOH&OON2EA Svga/VESA X/

/% 102447481206 Bvgas/VESA X/
/¥ HAORITHORZEE Bvga X/

/¥ 1280210244256 VESA X/

-
i

SRR A

o

#rfrdef XNOR_PUT

#odefine XNOR_PUT 5]

#define NOR_FUT &

#define NAND_PUT 7

#define TRANS_COPY_FUT 8 /% Dpesn’t work with lé-color drivers
#endif
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dats seqgment
filenath db 8 dup(?), #’

e db 400 dup(?), $’

inputt gh 400 dup(?), %’

store db 400 dup(?), %’

data ends

code segmnent

] mac o cldd smacro for send
Mmev ah,,00h scommand  to printer
mev al,dd
Hor gl du
int 17h
endm

assume csi:codejds:data

main & mov we.data
mov g, an
mov o OEN
lea ai,filepath
HImAY al  es:adh
mov Tail.al
ino =1
mey al ;es:deh
MoV lsil,al
inc 51
mov al,es:dfh
mov [eil,al
create: mov ah,3ch screate file
mov G, Q0
lea iy, filepath
int 21h
mov e 03D
asub 51, 0530
disps mey dl.[sil
mov ah, 0Z2h sclisplay filepath
int Zih
inc =i
loop disp
open: nov ah, Zdh sopen file
mev al,02h sread/write
lea du, filepath
int Z2ih
mov byst , & rsave file handle

push b



again:

irnputs
inps

weow
fn

0

oo

s}

ago0o0aQ

moy

0
o
loop

mov
push
mov
loon
pop
loop

may

mov
in

mov
inc

push
mov
push
pop
push
pop
push
pop
push

1,51

si;inputt

ah,01lh
du,dx
17h

27

L4

~y
e

51

4
e

e
a

]
144
1

oy 400

1
9]
again
O

nn
14

-

LOFEFEh

BT
S

~h {1

Moy S00R
al,dx
ail,al

51

¥y =000

moooupn

oo

sreturnn printerhead  to left

iset line space
s 17216 1nch

iselect graphics mode
stotal columns =144+ L%3256)

ssend data to printer

sdelay

snumber of input

sdelay of input



writes

ope @

reads:

shows

code

end

peop
loop

pap
loop

Mmov
pop
mov
lea
int

mov
int

ey
mov
lea
int
mov

ol
Mmooy
mney
lea
it
pish

iy

mey
moY
lea
int
Fop

mov
int
)
)

()

Q
Q

mov
int

ends

madin

ahy,40h

G 400

ah, 3eh
21h

ah, 3dh
al,of
du,filepath
21ih

b g &

ah,3fth
G, 400
du store

21b

ah, Seh
Z2ih

27
74
o

27
&4

ah,4ch
21k

iwrrite file
sclose file

iopen file

sread file

sshow on soreen

file

iline feed 57216 ir

sterminate program

send

1o h
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I RHERERE
Hinclude

#include
H#include<
#imcludes

#include
#ainclude
#include
#include
H#define

t

 Hodefine

#defines
#define

;#defira

#defineg

#oefine

#oefine
#idefins

Cidefine

#define
#efine
#define

CHosfine

, #defi

ddmfine
i
=dafine
Bcdefir e
Hriefi e
wdefines
#rpfine
#rletine
Hdefine
¥define
#defines
#define
#$defineg

H#defone

#define
sdefine
#odefine
#Hodefs =
wdefing
Brimtine
#oefing

- f#define

void IGM

void CGM

it Read
int huge
K
L

-

o+ o

-y peclef

f

HHEYHFHFROTECTH S SR/
wetdio.h>
graphics.hs
math.hx
ctype.hs
Tronio.hs
"dos.h"
"alloc.h"
"dr:Vvtemp\svgalib. ht
PL E.14159
UF _ARROW 024800
DOKWN_ARROW 05000
LEFT_ARROW 0x4R00O
RIGHT _ARROW 0x4D0OQ
GUF 18488
ODOWN 20530

GLEFT 19252

BRIGHT 19766
ESCARE OudDlik
D 0Ox2064
CTRILD OxZ004
L 02660
CTRLL Qx2600
SHAaRF 8051

L OxEBOO
Fe 17152
N 12404
SHIFTFL
SHIFTF2
SHIFTRS
SHIFTF4
SHIFTFS
SHIFTFS
SHIFTEF7

(O3 H400
O 500
0 DAO0
O B700
O S800
O 300
DEQL0

SHIFTF® 23296

SPACERAR OxI920
CTRLLF1L 24044
CTRILLFZ 24320
CT=lr3 24576
CTROF4 248
CTRILFG 25088
CTRLFS 25344
CTRLF7 25400
CTRLFE 25854
DEEF 400
{(void) g
(void)
_FKey{int kevy)s;
svgal)

oy

sl e

eturn(3);
struct

char
char
char
char

manufacturer:
vEersiong
encodings
bhits_per pixel:
LML H¥ming,yming

int smax,ymax;

int hres;



int vres;
char palettel487;
char reserved;
char colour_planes;
int byvtes per_line;
int palette _type:
char filler{581;
FCXHEAD
ar palettel] = {
OO0, 0x00, Ox00
OxE3, 0x00, OxOd b OO0,
0xd7 , 0300, 0200, 0xff, 0000 ,0x00,
Ox00, OxPh, 0x00, 087, 0x2h, 0x00,
OxBE,0x2b,0x00,0xab, 0xZb, 0100,
Oxd7 ,0x2b, 0000, 0xff,0x2b,0x00,
000, OxE7 , 0000, 0457 ,0x37 , 0100,
D3 B7 , Ox0O0, OxO0, 000, 0x00,
OO0, 0x00,0x00,0x10,0410,0x10,
OO, 0020, 020,030, 0x30,01x30,
Ox40, 0140, 0x40, 0350, 0x50, 0350,
DuA0,OxsH0,Ox60, 0870, 0870,0870,
OuBO, 0xB0, 080 ,0xP0, 0490, 0190,
Oxal, 0xad , 0xal, O0xbd,0xb0,0xb0,
OxeD OO0, Oxed, Oxd0 , 0xd0, 0xdO,
Oxed, Oxe0,0xe0 0 fO, OxfO 0ufd,
O ff, 0800 ,0x00,0x00,0xFf, 0000,
ORO0, 0x00 , O ff , 0xd7 ,0xd7 , 0100,
Ouff,0ud?,0x00, 000, 0xff 0800,
OxG7 ,0uff 0000, 0x8% ,0xff, 0100,
Ouab, 0xff,0x00,0xd7 ,0xff,0x00,
O ff  Oxff,0u00, 000,000,087,
DrE7 , 0000, 057 ,0uBI 000 ,0857,
Oxab,0x00, 00357 ,0xd7 ,0x00,0x57,
Oxff,On00, 06587, 0000,042b,0x587,
OuB7 ,0x2b, 0037 ,0x82 ,0:2b, 0157,
Oxab,0xZh, 0x57 ,0ud7 , 0x2b, 0457,
Onff,O0u2bh, 087 ,0x00,0x57 0157,
OxB7 , 087,087 , 083,057 ,0437,
Ouab,0x87 0537 ,0xd7 , 057,087,
O ff , 0uB7 ,0x4B7 , 000,085,057,
DA77, 0683, 0x87 ,0u85,0x835,0x57,
Mab, 0xB3, 0487, 0xd7 ,0uB3,0x57,
O ff,OxBE 0107, 0%00,0xab,0x37,
OxB7 ,0xab, 0387, 0uB3E,0xab 037,
Oxab,0xab,0x37,0xd7 ,0xab,0x37,
Oxff,0xab,0xB7,0x00,0ud7,0x57,
OE7 ,0xd7 ,0x37, 0083, 0xd7 ,0x37,
Oxab,0xd? OxE7,0xd7,0xd7,0x57,
Ouff,0ud7,0x87,0x00,0uff 0x5E7,
OWE7 ,0uff ,0u87, 0483 ,0uff, 0057,
Oxab, 0xff,O0x87,0xd7 ,0uff, 037,
O ff O ff, Oud7, 0000 ,0x00,0x8%,
OxS7 ,0x00,0x83,0x83,0x00,0x8%,
Oxab,0x00, 0xBE, 0xd7, Ox00,0xB3E,
Ouff ,0x00,0x83,0x00,0x2b,0x83,
OuE7 ,0x2b, 0xB3E,04BE,042h,0x83%,
Oxab OxZ2b, 083, 0xd7 ,0x2b, 083,

Outff, Db, OxBE,0x00, 057,085,
OxB7 ,0x87 ,0x83,0:B83,0x57 , 0873,
Onab, 0xB7 ,0xBE,0xd7 , 057,083,

O, 0087, 083,000, 0x835,0x83,

20300,




OuB7 ,0u83, 0085 ,0x8%
Orab,0xB3,0x8%,0xd7
Oxff,0xB3,0x83,0x00
OxS7,00ab, 0085, 0835
Oxab,0xab,0x83,0xd7
Ouff,Oxab, 0xBE,0x00
OxB7,0xd7 ,0x8%, 0085
Owab,0xd7 , 0083, 0xd7
Ouff, Oxd7, 0uB3,0x00
OwS7 O ff, 0u83

L OnEE
Ouab, 0xff  OuR3,0xd7
Ouff Ouff

s 0xB%, 0x00
OxE7 , 000

y Gxtab, OxB3
Oxab u O OO0 . Owah 5 Owed7
Ouff,Ox00

g Oxak, Oxoo
OuB7 ,0 vy Dxab, DxBE
Oxab,0x2b,0xab, 0xd7?
Qutf,0x2h,Oxan,0x00
OHB7 0087, Oxab, 0xB3
Oxab,0x57,0xab, Oxd?
Ouff,0nd37,00ab, 0100
OuS7 , 0083, 0xab, 083
Ounab, 0xga3
Ouff,ouns

OxG7,

e
Mo

D

£l

sOxab, 0x00
Omab,Oxab, OxB3
sOnab,0xd7
Oxtab , OO0
g Oxab, 0xB3E
Oxab, Oxd?
JOxab, 0x00
g Orah, 0x83
Oxab, 0xd7
Oxab, Ox00
sOxd7 , 083
Oxab 0000, 0xd? ,0ud7
O3Ff , OxO0, Oxd7 , OxO0
OuG7,0u2b,0xd7 ,0xB3
Omab,0x2b,0xd7 ,0xd7
Owff,0u2h,0xd7 , 0100
ONSB7 ,0xB7,00d7 , 0683
Orab, 0x37 ,0xd? ,0xd7
Gyff 0xB7,00d7, 000
OxE7,0x835,0xd7,0x83
Omab,0xB3,0xd7 ,0ud7
O ff , OxB3,0xd?, 0x00
OuS7,0nab,0xd7,0xE3
Owab,0nab,0xd7 ,0xd7
Oxff,Onab,0xd? , 000
OxB7,0xd7 ,00d7 ,0u8
Ouab,0xd7 , 0xd7 , 0xd?7
O ff,0xd7,0xd7 ,0x00

OuB7 Ouff,0nd7,0x83

Ouab,Oxab
Ouff,Onab
ORS7,0ud7
Onab,Oxd7
ff Oud?
OME7,0uTf
Oxab,0xff
Ouff Ouff
OxB7,0x00

Crae

S

Omab,0uff,0xd7,0ud7,

Ouff Ouff,0und7, 00D
QuSB7 , 000, Oxff,0x83
Duab, Oxd f o, Oxd?7
Outf,Ou00,0xff,0x00
OuB7 ,0x2h,0xff,0x83
Omab, 0x20, 0 ff,0xd7
Quff,O0x2b, 0 ff,0x00
OuB7 , 0087, 00 ff, 0085
Ouab,0nS7 ,0xff,0nd7

sab, 0nd7,

L B3, OxEE,
LOHEE, 0083,
¢ Oxab, 0xB3
W Oxab, Ox83
Oxab,0x83,
g Oxdd7, O8I,
SOxd7, 0B85
W ORd7 L 0x83,
Juff, 0nB3,
JOMFFf, OnBE
g Ot ff , OuBE
S OO0, 0xab,
, OxDO, Oxab,

OxO0, Oxab

g H]
s DH2h,.0xab,
Ox2b,0xab,
LOx2h, 0xab,
JOHEBT 0nab,

O E7
;0357
L OxBE
2 O B3

Oxab,
W Dalb
Jab,
LA
083, 0xab,
sOxab,Oxab
cOxab,Oxab
s Oxab,Oxab,
A 0Rd7 ,0xah,
SOxd7 , Onab
, 07, Onab
s ff, Ouab
LORTFOnab,
Ot Onab
2% 00  Oxd7
A OO0, Oxd?
S OHO0, Oxd7,
Ou2bh, 0xd7,
DR 2h, Oxd7

1

E]
N 2h,0xd7,

BT

2 OnG7

L Oxd7
2 Oxd?
SOHEBT ,0xd7,
S OMBE, Ouxd7,
183, Ond7

L a
SOREI,0ud7,

sOxab
JDab
Oxab
S Oxd7
SOnd7
< Ond?7
O ff
s O fof

S Qud7
2 Ol
SOxd7,
SOHd7
d7,
SOnd7 .,
d7
S Ond7
Ouff,0oud7,
p OO0 Onff,
W OO0, Ouff,
L OROO L, Onff,
JOH2h O ff,
JORZ2b,0xff,
S OH2h O ff,
JOHBT L O0uff,
SOMBT7 Ouff,
JORST 0 ff,



FILE
char
char

Ouff OuB7,0uff, 0600,
OuD7, 0083, 00 ff,0xB3

Oxab,0xBI, 0xff,0nd7,
GOuff 0uB3, 00 ff,0x00,
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int 1,33

int .y

int xa,

int xn,

int sSpecy,SPecy;

int rex,rey;

int t;

int chy,chaj

int levelj

int sizes

int step;

int brights

int xp,yny

float degree;

float deg:

char datal.dataZ,dataZ,
datad.datab,datab,
data7,.dataB,data%,

n 424 n
“42 1)
ngzzn
"ATL"
"440"
444"
"41'1‘8“
I1452ll
11456“"
" ALO"
Il4é)4ll
Il4b8 i
11472"
1'47‘5’ n
" 480"
Il484 11
ll488"
it 492"
" 496"
nEOQ
n Ell(:)4“
"E0g !
11516“
"E20"
1 524'“

1t 5:28!!

datalO,datall,datall,
datali,;dataid,datald;

n

char path[30] = "error

u
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int datan,datae,datas,dataw,datam,datamms

ain()

/¥ position of %,y on the screen: X/

ya:l(:)(:);
wa=170}

/% call svgalbé6.h

from

installuserdriver({"svgalisé” svga);

wa=170sya=yatl;
texutbackground (BLUE) 3
tevteonlor (YELLOW) 3

avga.bgli ¥/
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clrscr()s
/% define data %/
datal = 210;
bright = 33
data? = datal + bright;
data®™ = dataZ + bright;
datad = data® + bright;
data® = datad + bright;
dataé = datad + brights;
data7 = datad + bhright;
data8d = data? + bright;
data? = dataB + bright;
datald = data®? + bright;
datall = datald + bright;
datal? = datall + bright;
datal® = datall + bhright;
datald = datal® + brights;
datals = datald + bright;
/% menu for show on  the screen X/
printf ("A\ninin");
printf(” mmmmsozomsmmmrmsmasas PMENL] semmsmsmmmmmemsnsnen oo
primtf("Nn")y
prrintf{" What do  vyou  want?\n");
printf (" LaiNormalin")s
prantf (" 2:Rotate\n');
printf (! ZrResize\n" )
prantf (" QQIEQ% optlon Tl B Exe)s
gcanf ("7Zd" &cha)s
if (cha == 2}
printf{"\n");
primtf(" s o gt g e e T T T CHDICE o o e e e s e e e e o S oo e I
printf (" LanNormali\n')s
primtf (" 2eRotate 45  degreeixn’ )y
printf (" ZiRptate g0 degreein’);
printf (" GefRotate 135 degreedn’”};
pratf (" Srfotate  1BO  degreeNn').,
printf (" LiFotawe =25 degreein’);
primtf(” 7.Rovate 270 degres\n");
printf (" BrRotate 225 degree\n')s;
poartf (" Foease select 1.,8,0,4,9,6,7 o
seoalr AR s &eh)Y g
S
coge 10 {wha == %)
{‘
printf{"sn"l)y
prlntﬁ(' mmozmmmmmmmemrmmmesemae ({0 T OF e
pranw " 1adormalsn )
printf (" 2eEnLarged 2 1sn"l,
printr(® Zotocarged DelNo gy
pm ntf o grbplargeuw 4 1IN,
pri b " Frheauted T 2" s
woan L F o Ao educed Lioows oy
proie . 7 Re dueeu o wsd g gy
b L T PETERN il R o e 8
ol T "A Ena e,
5o i - czm ;
A 'f("\l‘")g

ey omb

L
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L6

aitial

{
kS

selech
Froject.exe

prantf("You
printf("Call
return ()

L
4

graphic mode %/

JEO, L3O Ls j+)

if

({(file_ pointer =

r
L

fopen{filenameljl,"r")) '=

fread{temp, 1,400, file_pointer);
for (i=0;1<400; 1i++)

K

L

switch{cha)

TAase

Crase

foute
re

o
o

r

T

J¥normalk/
Ho= ®at+log
y = ya-dl;
speny =
Specy =
Normal ()
breaks
JErotatet/
awitch(ch)

-

e

T
case l: /¥normalX/
wa+i0g
T Salod

I

e
S

e

L
Ii

specy = 1
specy = 1lj
Normal ()

brealk s
rase #: /245 degreeX/

degres = F1L/4;

v o= xa¥cos(degree)-yvaXsin(degree)+400
y = saXsin(degree)+ya¥cos(degree)—-217
specx = 1i

apecy = Llj
Normal();
birealk g

case A3 /E90 degreet/
degree = FI/Z2;

x = xa¥cos(degree)-ya¥sin(degree)+763
y o= va¥sin (degree)+yvaXcos (degresa)—-560;
specx = 1

specy = 1j

Mormal{)s:

breal
case 4: /X158 degreeX/

degres = JAFI/4;

v = wa¥cos(degree)-yva¥sin(degree)+923
y = va¥sin(degree)+yakcos(degree)+295
specx = 1i

specy = 1;

Mormal();

hreak;
case H: /¥180 degreeX/

degres = I3
wakcos (degree)-yaksin(degres)+770
vaksin(degree)+yakcos (degree)+&o0

A e
o=

y ==

incorrect

MULL)

agailnin";

s cmw

an

g

choice\n');



snecy =
Mormal ()
break;

case b: /X225 degreeX/
degree = 3%FI1/4;
¥ o= xa¥Xcos{degree)-yaltsin(degree)+400
vy = xa¥sin{degree)tyadcos(degres)+820
specH = 1i
specy = 1
Mormal();
hreaalk g

case 7: /X270 degreeX/
degree = L%FPI/4;
¥ = dadkcos(degrees)-yva¥sin(degree)+35 ;
y = xa¥Xsin{degree)tyadcosidegree)+b75;
speck = 1li

specy = lj
Normal{)g
brealk s

case B /3313 degresX/
degres = JXFI/4;
# = wakcos{degres)-vaksin(degree)—-130
y = ya¥ksin{degree)t+yaXcos{degras)}+I03
specx = 1li

specy = 13
Normal () ;
brealks;

default:
printf("You s=select incorrect choiceln');
printf("Call Froject.exe againin');
return(0) s

-

specx = 1;
1l
H

‘2z Az

(¥
Ha
(%3
et

=z cam

x
brealk;
case S
switch(size)
s
L

case l:/7% naormal %/
W= a+ .l)-

y = ya—ilj
SpesK = 1:
specy = 1
Normal ()
brealk:

¥ enlarge  image ¥/
case 2@

w=xa-150;

y=ya-100;

specK =
c"pmcy =
Sizeld();
breaks
case X

penn — T3
w=wa—220;

e

“
£
2
al

=g sam

Y= yawlSU:
SRECH
specy =
Sizel();
breaks;
case 4:
W A - SO0 H
y=ya—200;

L *’.-x
a2 caw



specx = 4
sSpecy 4
Sized();
breat )

/% reduce image %X/

case S:

Moo= oual/ 220075
y = ya/2+100;
apecx = 1;
specy = 1lj
Normal();
break s

case &3
wo= oma//A+200;

Y va/i+150;
gpecy = L
apecy = lj;
Normal();
break;

case 7

na/4+E00;

va/4-+20073

CLIREEY

H

i

Y
specx = lj
specy = li
Normal():
break;
default:
printf("You select incorrect choicesn')
printf("Call Froject.exe again\n");
return(0);

1:
B)

hreaks

default:
printf("You select incorrect cholce\xn')
printf{"Call Froject.exe again\n' )i
return (0):

}
HASHATSDEC R ]
}
frlose(file_pointer);
3.

@lse printf("Error writing.\n");
na=1703
YATRYAtSRecy )

clearviewport();

CEMYs

text();

16M();

clearviewport();

t = Read kKey(0);

step = D0

®po= oyp = 0
wr{55)

yva=100;
wa=170;

¥ sharpeness image %/
f ( t == SHARF )

printf{"Na");
rex = 397;



ray = 2971

[
if (sirze==R)lgire==3| sizex==4)
l"'

L
wa=1lsg
ya=1j
.
4
@lse
£
L
ya=100;
wa=170;
‘1.
4
for(i=0;jdrey;it+)
{
for(i=0gidrex;it+)
.
T

if  {cha == 3)

~y

if(size == 1)

{
¥ o= HatI0+1l+xps
y = ya=30+l+ypg
apecx=l;
sp@cy=1
ey = 397
ray = 2973

.
J
glee ifi{size == 2)
i
%
Moo MA
Y F oYas
specKk=l;
specy=Ll:
ey = 797
rey = 5973
3
4
plee if(size == 3I)
<
¥ o= Mag
Y O Yas
specy=1:;
specy=1;
rex = 7971
reay = 5973
A
J
glee if(size == 4)
{
®O= OMAd
Y = ovas
specH=1s
specy=1;
rex = 797;
rey = 5997
3
4
glee if(size == &)
ke
L

o= Ma/ ZH20041Fxp;

vy o= oya/2+100+1+yp;

aspecx=1}
specy=1;
rex = 397:
rey = 297



s

Faie}

lae if{size == &)

= e

W= Hal EHEZ00+ 1+ ps
y = ya/E+rl30+1+ypg
specu=1;

specy=1;

ray = 3973

rey = 2973

.
J
plese if(size == 7)
-
i

!

Moo= Ha/4+300+14xpy

y = ya/a4+200+14+ypg

specx=1;

apecy=l;

rex = 397;

rey = 297;

}

datan = getpixel{x,y—size);
datae = getpixel (x+size,y)s
dataw = getpinel(x-size,vy);
datas = getpixel{x,ytsize);
datam = getpixel (X,y);
datamm= {(5%datam)—(datan+datas+datawtdatae};
if{datamm==231&&datamm>=16)

putpivel {(x,y . datamm) ;
else if(datamm>31)

pubtpinel (,v.31);

elge ifl(datammlé)

putpisel (x,y.16);

Ha=xatspecK;

else

if{ocha == 1)

g
S
¥ o= R®at+tI0+l+Np;
y = ya=30+l+yp;
specx=1;
specy=1;
rex = E97;
rey = 2973
}
plee if(cha == 2)
{
if{ch == 1}
1
Moo= oHatI0+itup;
y = ya—30+ltyps;
specx=l;
specy=1;
e o= B897;
rey = 2973
N,

J

else if(ch == 2)

T
degree = FI/43
w = wakeos{degree)—vaksin(degree)+400+1+xp;
y = waXsin{degree)+yaXcos(degree)-E17+1l+ypy
specx=13
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degree = FI1/2;

% = sakcos(degree)-yaksin(degree)+763+1+upg
v = xaksin(degree)+yakcos(degree)-&0+1+ypg
specK=1l;

specy=1l;

rex = 3973

rey = 297;

if(och == 4)

degree = 3XPI/4;

¥ = xaXcos(degree)-va¥sin(degree)+?23+1+txp;
y = wa¥sin(degree)+yakcos (degree)+I93+1+yp;
specx=l;

specys=1;

rex = 3973

ray = 2973

if{ch == 3)

degree = FI3

w = wakcos (degree)-yaksin(degree)+775+1+xp;
y = waksini{degree)+yaXcos(degree)+L60+L+typg
specx=l;

specy=L1;

rew = 3973

ray = 297;

if{och == &)

degree = 3XFI1/4;

¥ = Makcos{degree)-yva¥Xsin(degres)+400+1+xp;
y = xaksin(degrees)+vakcos(degree)+B820+1+yp;
apecH=11

specy=13

rex = 397;

rey = 297;

ifl(ch == 7)

degree = LiFI1/4;

% = wadcos{degree)-yvaksin({degree)+I8+1l+up;
vy = xa¥sin(degree)+yakcos(degree)+b73+1+yp;
specx=1;

specy=1;

rex = 2973

rey = 2973

if{ch == 8)

degree = 7¥FI1/4;

. = uaXcos(degree)-yva¥ksin(degree)—-130+1+xp;
= waksin(degree)+yakcos (degree)+303+1+ypg
apecH=1;

specy=1;

rex = 3973

P

\(*



rey = 297;

}

3.
datan = getpixel (x,y—-1);
datas = getpixel (x+l,v);
dataw = getpixel (x~1,y);
datas = getpidel (x,y+1)s
datam = getpixel(xX.y):

datamm = (%5%datam)-(datan+datas+datawtdatae);
if(datamma=31&&datammr=16)

putpivel (x,y,datamm);
elese if(datamm>31)

putpinel (K,y.31)3

elae if{datamm<lé)

putpixel (d,y,14);

Ha=HatspecH;

mlse
wa=170;
yasyatspecys
}
t = Read_ Key(Q);
if (t==0FACERAR)

1
primtf("Na’);
clearviewport();

3.
else

g
L

printf ("\n");
}
}
elee if (t !'= EBCAFE )
i
gswitch(t}
L
/% slide image X/
case LEFT_ARROW =
printf("\Na");
clearviewport();
Hp = step;
breaks;
case OGLEFT =
printf("\a');
clearviewport():
wp = B00j
| break
rase RIGHT_ARROW :
printf("Na");
clearviewporht();
up = shep;
breaks
case BRIGHT

printf("Na");
clearviewport ()
| wp s BO0;
& breaks
- case UP_ARROW =
: printf{"\a");
]



clearviewport();
yp —= step;
bhrealks;
case GUF
printf('\a');
clearviewport{);
Vi s 5(:)(:);
breabk;
case DOMN_ARROW
printf{"\a");
clearviewport()s;
yp = steps
break s
rase GDOWN

=z

printf("\a");
clearviewport();
yp b= B0O0;
breaky

/¥ adiust bright %/

case D o3
printf(*\a")
datal -= 13
breaks

s

LT

case L
| printf{"\Na");
f cdatal += 1j

i hrreak

; CTRLD

n
01
g
i

: printf{"\a"i;
E datal == 103

? breaks

case CTRLL. :
printf("\a")s:
datal += 1Gg

breaks

/% mave image to pcx file format %/
case N @
CEM()s

i gotory(5,5)

[ printf("Type name for Image FCX  filel\n");

5 gotoxy (5,68);
primtf("{in form F.pcx; by @ = 1-8 characters):”);
seanf("4is"  &path);

stroat(path,".pox");

gotoxy (20,20);

printf("<Press any key for continued\n")j;
clrecr({)s:

IGM() s

hreaks

I D

case F? :
orintf("\a");
DoSave(path)
clearviewport()s;
CoMO) s
gotory (5,5 ;
printf("Save Image to FCX file is SUCCessS. \N\N" ) 3§
gotoxy(5,7) 3
printf (" 4 Press  any  key  for  continuel\n')j
getech{);
IGM()
brealksy

na?



/% help %/

case F1 @
printf("\a");
clearviewport();
CEM() g
text();
IGM() s
clearviewport();
t = Fead FKey(0);
step = H0;
¥p o= yp = 03

breal

/¥ resize %/

amne SHIFTFL
printf("\Na");
clearviewport();

]

e

cha = 3y
size = 43
breaky

casze SHIFTFZ @
printf{"\Na");
clearviewport();
cha = Ij
size = i

| break;

case SHIFTFZ @
printf("Na");
clearviewport():

o

case SHIFTF4
printf{"\a");
clearviewport()
cha = 1j
bhreak

case SHIFTFI @

i printf("Na");
clearviewpaort{j;
cha =
size =
brealk;

tase SHIFTFS

printf{"\a");
clearviswport();

cha = 33

size = 63

break;

case SHIFTF7 3
printf{"\a");

\ clearviewport();

| cha = I3

size = 7g

hreak;

T

3
a3

|

/¥ rotate %/
Faze CTRLF2 &
: printf("\a");
: clearviewport():
5 cha=23



chm=dyg
breaks

case CTRLFE 1
printf{"Na");
clearviewport():
cha=23
ch=5;
break;

case CTRLF4
printf("\a");
clearviewport();
cha=Z3
ch=4;
break:

case CTRLFD
printfU"Na);
clearviewport():
cha=2;
ch=353
break:

casne CTRLF6
printf{"\a");
clearviewport();
cha=2:
ch=by
break:

case CTRLF7 @
printf('\Na");
clearviewport();

; cha=23

I ch=713

| brealk;

case CTRLFS :

5 printf("\a');

f clearviewport():

t cha=23;

E ch=8;

3 breaky

case CTRLFL :

' printf("\a");

f clearviewport{);

| cha=23

| ch=9y

[ brealks

default :
printf{"\Na");

ﬂ Hp o= oHps
yp = ?Dﬁ

k)
datal = datal +
datal = datal +
datad = datai +
datald = datad +
datat = datad +
data7 = dataé& +
datag = data7 +
data? = datag +

| datald = data9? +

2 datall = datalo

2 datal? = datall

_ datal® = datall

g datald = datalX

brights
brights;
bhright;
bright;
bright;
brights
bright;
brights;
brights
bright;
brights
bright;
bhrighty



datald

= datald4 + brighty

o (=03 301 4+)

if {((file_pointer =
{

fopen(filenamelil."r")) = NULL)

fread(temp, 1,400, file_pointer):

for(i=03i
L
switch(cha)
1

cage 1l

CAO0 y L++)

Ho= HatliO+txps
y = ya~30+yp;
specK=ls
specy=1l;
NMormal{);
break
switch{ch)

it

£
L
case li
o= onatI0bxpg

y = ya-3i0+yp;
specH=1;
specy=L1l;
NMormal();
hreak;

Case «os

degree = PI/4;

¥ o= walcos (degree)-ya¥sin (degrees)+400+0;
v = xa%¥sin{degree)+yaXcos(degrea)-217+yp;y

specx=l;

spRcy=1;

Mormal():

break;
CAase I

degres = PI/2;

w = wakcos(degree)-vaXsin(degree)+765+tupy
y = xaksin{degree)+yadcos(degree)-60+yp;
apecx=]l;

specy=1:

Normal ()

break
case 4:

degree = IZXFPI1/4;

w = xakcos{degree)-va¥sin(degree)+P20+xp;
y = xaXsin(degree)+yaXcos(degree)+293+yp;
spenx=13
specy=1}
Normal():
breaks
case 3
degres =

wakcos (degree)-va¥sin(degree)+773+xp

y = xa¥sin(degres)+yaicos(degrees)+bb0+yp
specu=1;

specy=1;

Mormal();

breaks
case 6

degree = SXPI1/4;

¢ = wakcos(degree)-yva¥sin{degree)+400+1p;
v = waXsin(degree)+yaXcos(degree)+820+ypy
specx=1;

FIs

oo
COE

"
]
I
ki



gpecy=1;
Mormal();
brealks;
case 7:
degres = &HXFI1/4;
w = wakcos(degree)-yaksin(degree)+35+up;
Yoo vaksin (degree)+yaXcos (degree)+673+yp;
specH=lj
spacy=1;
Normal();
break;
case 8:
degree = 7XFPI1/4;
w = waXcos(degree)-yaksin(degree)-130+xp;
y = waksin(degree)+yakcos (degree)+300+yp;
specxu=1;
specy=1;
Normal ()
break:
default:
printf("You select incorrect choice\n"});
printf("Call Froject.exe againi\n'};
return{(0):
bhreaks;

case Si switch{size)
{
case 1l
o= HatI0rHpy

ya~30+yp;
specus=ly
spacy=1;
Normal ()
hreak;
case 2t
o= oMatHp-150;
y = yatyp-1l003
GPRCH=2;
apecy=2;
SizeZ();
break;
case S
wo= owatup-225;
atyp—150;

=
fi

~£
il
~

case 4:

o= Hatrp-I300;

y = yatyp-2ZO0j
specH=iy
specy=4;
Sized();

breaks;
case 9:

W= oua/2r2004Kp;
y = ya/2+100+yp;
specx=13
specy=1l;

Normal ()

brealk;
case b



Y- VAR Sds R T n
= ya/lEt1l30+yD;

specH=l;

specy=1;

Mormal();

hreak:
case 7:

W= wa/4+300+up;

y = ya/4+2004yn;

specH=1;

specy=1; :

Normal ()

break;
default:

printf("You select incaorrect choice\n”):
printf{"Call Project.exe againi\n");
return(0);

B3
k)

e
Py

~

break;
default:
printf("You select incorrect choicein”);
printf("Call Froject.exe againin");
Freturn(0);

[

HamKatspecy
:
folose(file_pointer);
),
J

else printf{"Error  writing.\n");j
wa=170svas=yatspecy;

J
t = Read Key(0);
if (t==BFACERBAR)
{
printf("\a");
clearviewpoart():
3.
else
{
printf("\n");
%
}
plse
{
CEM)
return (0}
}
}
3.

/% initial graphic mode %X/

vaid ISGM{void)

1
int Bd = DETECT,Gr,errorcode;
initgraph(&6d, &6, "diNNtemp\\");

errorcode = graphresult();
if (errorcode !'= grik)
1

printf("Graphics error i “e\n" . grapherrormsg(errorcode) ) ;
printf("Fress any key to halt : ")

getch{);

@exit{l);

f



¥ close graphic mode %X/

mid CEMIivoid)

closegraph();

¥ read
nt Read

keybopard %/
Fey(int key)

return bioskey(key):

% helps
ent()

function %/

tevtbackground (BLUE Y ;
tevtcolor (VELLOW) 3
wlrscor()
printf ("\n\ni\n")
printf (" I
printf("

primntf ("

printf ("

printf (" Fthq KEY =*x\n\n");
printf(” ARROKW for
printf (" GREY ARROW for
printf (" ] for
printf(” SHIFT + F1 or F2
printf (" for
printf (" CTRL. + F1 or FZ2
printf (" for
printf (" L. for
printf (" D far
printf (" CTRL + L for
printf (" CTRL + D for
prambef(" N for
printf (" Fa for
printf (" RHORXXAXE warning!
primtf (TRERREORRER\N" ) 3
primtf (" F1 for
printf " E8C for
primntf (" ANY  KEY for

printf("\n");
gotosy (44 ,25)
. Fress Any Key for continue »")j

printf("
getche(]);
clrscr();
gotoxy (12,8)
prantf (" b
gotoxy(12,9);
printf{" $
gnfoﬂy(lhqu
printf{"

gotoxy (12,110

printf(" %ﬁ
gotouy (12,1

primff{"
gotoxy (LZ2,15);
printf(" BY
gotoxy{(12,17);
printf (" i.

FRESS

KEY

o, :::_\nll ) ;

Fress

or F3 or F4 or F3

press

FROM

SLLIDE
GLIDE
SHARFENESS
or F3 or F4 or FS oar Fé& or F7\n");

IMAGENN" ) 3
IMAGENN" )
IMABENN") 3
CHANGE SIZE OF  IMABGENN") 3

ar Fé& ar F7 or FB8A\n
ROTATE  IMAGENN"):

INCRESE LIGHTNN"):

DECRESE  LIGHTNN" )q

QUICK INCRESE LIGHTNN")j;
QUICEK DECRESE  LIGHT\N")j
WRITE NAME QF PCX }ILE\n”);
SAVE  IMAGE TO PFCX  FILENN");
N before F? all times."):;

HELFS\n" )3
EXITA\n");
LAST IMAGE");

HELFS  THAT  YOU  WANT.

Enter.\n"l);



printf (" 2. Fress FKey that you want.\n")j
getche();

gotoxy(12,18);

save the screen to a FPCX file %/
Save{path)

FOXHEAD pous
FILE %¥fps
char pl8007;
unsigned int L.m.0.t;
int color=1lé6;
/% create the destination file %/
if( (fp=fopen(path, "wbh"))==NULL)
P
L
returng
}.
pox.manufacturer=103
pry.encoding=1;
PCM - ¥MAN=poK . ymin=0;
PEH .« HMAaR=799
POH - yMaxr=09%;
pox.palette _type=l;
pox.bits_per_pixel=8;
nox . version=3;
pcx.colour planeg"l“

n = pox.bytes_per line=B00;
if(fwrlte(ﬁpc“glqa_heof(pc Yofp) = osizeof{poi))
£
L
return;
}
for(j=0y i DEEF;++3)
1

for{i=031480031++)
plil = getpinel(i.j);

t = Oy
tdo
£
()
=0

while ((pltrid==plt+i+1]) && ((L+i) < n) B& (i1 < 6I))
iy

1f{i=0) £

if(fputc(i | OxcO, fp)==EQF) return{—1);

if{fputc(pltl, fp)==E£0F) return{-1);

t=1g

iF(((pLt]) & OxcO)==0xc0) {
if(fpute {Oxcl, fp)==E0F) return -1y
if(fputc(plt++], fp)y==E0F) return{-1);
}
Jwhile{(t<n)
if(n '= pcr.bytes_per line)
{
folose(fp) s
returnsg

X
J
.‘

fputc(li.fp),
if(fwrite{(palette,l, 769 fpy = 768)



folose(fp);
returns
3

folose(fp);

enlarge 2:1 function %/

zeed{)

if(templi] += datal)

-~

putpixel(x,y.31);
putpixel (x,y+1l,31);
putpisel (x+l,y,31);
putpixel (x+l,y+1,31);

}
elgse if(templil » datal &&
1
putpixel (x,y,30);
putpixel (x,y+1,30);
putpixel (x+1,y,30);
putpixel (x+1l,y+1,30);
}
elese if(templil *» datalZ &&

L
putpixel {(X.y¥.29);
putpixel (x,y+l,29);
putpixel (+1,y.29);
putpiel (x+l,y+1,29);
>
else if(temp[i] * datal &&

L
putpirel (x,y.=28);
putpivel(x,y+1.28);
putpinel (x+1,y,28);
putpixel (x+1,y+1,28);
}
glae if(templil » datad &&
1
putpinel (x,y.27);
putpisel (x,y+1l,27);
putpivel (x+1,y.27)3
putpivel (x+1,y+1,27)3
.;.
else if(templil * datad &&

L
putpivel (3,y,26);
putpinel (x,y+1,261;
putpixel (x+l,y26);
putpivel (k+l,y+1,26):

J
elese if(templil] * dataé &&
i
putpixel(x,y,289);
putpixel (x,y+1,23)3
putpixel (x+1,y,23);
putpixel (x+1,y+1,29);

4
eloe if{templi] » data7 &&

L
putpixel(w,y:24);
putpivel (x,y+1,24)3;

templi]

templil]

templil]

templi]

templi]

templil

templil

datal)

datal)

datad)

data®}

datad)

data7)

dataB)



enlarge

zeli()

putpixel (x+l,y,24);
putplnelf (Ll v+l 24) 3

el 1f(temp[1] * data && templi]

putplapl(“.yq*-)
putpiel (d,y+1,23);
H':pi”El( +". }Iga-—‘is

putplAel(n+-,y+1,23);
J

mloe if(templi]l > data? && templi]

L
putpixel (K,y.22);
pu*piupl(nq}+lq~h)q
putpixel (x+l,y.22);
putp1uel( 1yl 22)
J

else lf(temp[lj » odatalo

putplxp1(“,y.ul\-

putpixel (x qy+1 sel)s

putpidel (x+l,v.21);

pu+p1 el (L y+1,21);
J

elae 1f(temp[1] * datall

putpl @l (May20);
putpixel (x,y+1,20);
putpl.el("+1,y.“0).
putpisel (x+l,y+1,20)
}
elese if(templil *» datald

L
putpixel (#,y,19);
putpixel (x,y+1,192)
putpixgel (x+l.vy,19)
putpixel (x+1l,y+1,19);
3.
else if(templil] > datall

K

s tax

putpixel (x,y,18);

putpisel(x,y+1,18);

putpixel (x+1,y,18);

putpixel (x+1,y+1,18);
}

else if{templil » datald

1

putpixel (K,v.17)3

putpixel (x,y+1,17);

putpisel (x+1,y.17);
putpivel (x+1l,y+1,17);

)
J

elae if(templi] *» datali)

S
putpixel{x,y.16);
putpivel (x,y+1.14);
putpixel (x+l,y,.16);
ltﬁl“El(u+L y+1l,16);:
3

11l function %/

&&

8

el
X

28

templil]

templil

templi]

templi]

templi]

it

i

o

it

data?)

datald)

datall)

datall)

datall)

datald)

datald)



if{temp[i] <= datal)

[N
putpivel (,y.,31);
putpivel (x,y+1l:31);
putpixel (x+tl,y,321)3
putpixel (x+1l,y+1,31);
putpivel (x,y+2,3531);
putpixel (x+2,y, 3133
putpixel (g+1,y+2,31)
putpinel (+2,y+1,31)
putpixel(x+2§y+3,31)

aw ms 38

a2,
4

elese if(templil > datal &% templi] <= data)

L

putpinel (d,y,30);
putpixel (x,y+1,30);
putpixel (x+1l,y,30);
pubtpisel (x+l,y+1,30);:
putpixel (x,y+2,30);
putpixel (+2,y,30)
putpixel (x+l,y+2,30)
putpisxel ( +bqy+“,_u)
putpivel (x+2,y+2,50);

stz k3

}
@l e if(temp[i] » data? && temp[il] <= datal)

putpl @l (.Y, 29)3
putpixel(x,y+1,29);
putpiel (x+1,y.29);
putpixel (u+l,y+1,29) 3
putpinel (x,y+2,29);
putpivel (x+2,v,29);
putpinel (x+1,y+2,29);
putpixel (x+2,y+1,29);
putpinel (x+2,y+2,29);
3

elee if(templil » datal && templil] <= datad)

L

putpivel (K,y.28);
putpixel (x,y+1,28);
putpivel (x+1,y,28);
putpisel (u+1l,y+1,28)3
putpivel (x,y+2,28);
putpixel (x+2,y,28);
putpivel (x+1,y+2,28);
putpixel (x+2,y+1,28);
putpisel (x+2,y+2,28);

}
elese if(templi] » datad4 &% templi] <= datad)

putpixel (M,y,27);
putpinel (x,y+1,27);
putpiel (u+1l,y,27);
pu+p1%@1(‘k_uy*nyk/)‘
putpivel (H,y+2,87);
putpivel (x+2,v,27);
putpivel (+l,y+2,27) 3
putpixel (x+2,y+1,27];
pubtpinel (x+2,y+2,27)
%
eles if(temp[il > datad &% templi] <= datad)



£

putpivel (,y.26)
putpivel(x,y+l,
putpinel (#+l,y,
putpixel (x+l,y+
putpinel(”,y+k.
putpinel (x+2,y,
putpisxel (x+l,y+
putpinel (+2,y+
wibpixel (x+2, v+l

3.
else if{templi]

<
putpaxel (x,y, 28
putpisel (x,y+l,
putpivel (H+l,v,
putpixel (+rl, vyt
putp;“el( V+2g

lj_. y+
'l“_,;ay“i"
y+

putpisel (#
puiplxel(
J

else if{templil

£
L

putpl"wl(:

putpisel (
putpixel (s

WYt
VR e

putpixe 1(xF1 Y
putpixel (#+l,y+1
putpisel (x,y+2,
putpixe 1(X+ﬁWYn
putpds El(x+l,y+
putpiel (x+2,y+1
putpixel("+” ¥
}
elae if(templdil
<

Yz
hé):
2hYs
1.26);
2833
26)
L;.“,m)
1,26}
"'l ’\é"

R A

datad &% templi]

13
29);
28) s
1425
20) s
29);
2,25
g )
2.28)s

data? &% templi]

)-
24) 3
240
af) s
hﬂ)'
245
*,54)
g 2h )

2a24) s

"zg caz

datatd && templil]

putpixel (x,y.23);
putpisel (2,y+1,83);
pu+pi"91(x+l YeZods
outpixel (x+1,y+1,23);
putpis el(“. +2, 25
putpixel (x+2,y,23);
putpivel (x+1,y+2,23)
putpinel (+2,y+1,23);
putpixel (x4 "y4h,23 H
}
elae if(templi] data?y && templil]
{
utpixel{(x,y,23) 1
putpivel (x,y+1,22);
putpinel (x+l,y.22);
putn1\91{u+igy+132? H
putpixel (K, y+2,22)
putpivel (x+2,v22) 3
putpinel (x+1,y+2,22) 3
utpisel (+2,y+1,22);
222

putpixel (2, vyt
)

if{templi]

i

o

1

T
oy e

datald && templi

&

data7)

gdatat)

data?)

datalQ)

datall)



utpixel(x,y.21);
putpixel (,y+1,21)
putpisvel (x+l,y,21) 3
putpisel (x+l,vy+1,21):
putplnel(n.y+h.hl)n
putpisel (#+2,y.21):
putpisel (x+1,y+2,21)
putpi:—:el(“+h,y+l.¢.l)q
putpixel (x+2,y+2,21)

’\.

@lee 1f(tomp[11 » datall && templil] <= datall}

pu+p1“el(z,th“)q
putpiel {x,y+1,20)
putpisel (x+1,y,20);
putpiel (x+1,y+1,20);
putplnel(n5y+~qh“)u
putpiwel ((+2,y,20);
putpixel (x+1,y+2,20);
putpisel (x+2,y+1,20);
putpixel (+2,y+2,20);

J
else if(templil » datall? && templil <= datald)

L

putpixel (M,y.19);
putpixel (x,y+1,19);
putpiel (x+1l,v,19):
putpixel (x+l,y+1,19);
putpixel ($,y+2,19):
putpinel (4+2,v,19)
putpivel (k+l,vy+2,19);
putpis el('+h,y+l l?)q
putpivel ($+2,y+2,19)

3
else if(templil * datall && templil] <= datald)

putpixel (,y:18);
putpixel (H,v+1,18)3
putpixel (#+1l,y,18);
putnivel (x+1l,y+1,18)
putpixel (,y+2,18):
putpixel (+2,v,.18);
putpixel (x+1,vy+2,18)
putpivel (x+2,y+1,18)
putpixel (x+2,y+2,18):

1l

= oz

}
elee if(templil > datald && templil] <= datall)

putpixel (#,y.17) 3
putpixel (K,y+1,17);
putpixel (x+1,y,17);
putpixel (x+1l,y+1,17);
putpidel (M, y+2,17);
putpixel (#+2,v,17);
putpixel (x+1,y+2,17);
putpixel (2+2,y+1,17);
putpl el\a+h,ykh. 73

J

eglse if(templil > datald)
1

putpixel (x,yv.186);
putpisel (x,y+l,14);



putpixel (x+l,vy,16);
putpixel (x+l,y+1l,146);
putpixel (x,y+2,16);
putpixel (x+2,v.1b4);
putpisvel (xt+l,y+2,16);
putpikel (x+2,v+1,16);
putpidel ($+2,y+2,16)

3

enlarge 4:1 function %/

red ()

if{templii] <= datal)

L

1.

4
elee if(templi] * datal && templ[i]

elee if(templi]

putpixel (x,y,31);
putpisel (x,y+1,31);
putpixel (x+l,y,31);
putpisel ($+1,y+1, 313
putpixel (2, y+2,351) 3
putpixel (x+2,v,31);
putpisel (x+1,y+2,31);

putpixel (42, v+1,351) ;
putpixel (#+2,y+2,31) 3
putpisel (s,y+3,31);

putpivel (#+1,y+3,51)
putpivel (x+2,y+3,31);
putpixel (#+3, vy, 31) s

putpisel {(x+3,v+1,31);
putpixel (#+3Z,yv+2,351 )3
putpixel (H+3,y+3,31);

1

putpixel (x,y.30)3
putpivel (,y+1,30);
putpixel (#+l,y.30);
putpixel (x+1,y+1,30);
putpixel (K, y+2d,30) 3
putpixel (x+2,y,30);
putpivel (xu+1,y+2,30);
putpisel (x+2,v+1,30);
putpisvel («+2, y+2,30)
putpivel (#,y+3,30);
putpidel (x+1l,y+3,30);
putpixel ((+2,y+3,307)y
putpixel ($+3,y,30);
putpixel (x+3,y+1,50);
putpikel (K+3,vy+2,30);
putpixel (x+3,y+3,30)

B
4

e

L

putpixel(x,y,29);
putpivel (K,y+L,29);
putpixel (#+1,y.29);
putpisel (4x+1l,y+1,29);
putpisxel (#,y+2,29);
putpivel (#+2,v,29);
putpixel (x+1,y+2,29);
putpivel (x+2,y+1,29);
putpivel ((+2,y+2,29);

data?2 && templil

datal)

datal)



-

putpivel (2,y+3,29);

putpisel (u+1,y+3,29);
utpivel (+2,y+3,29):
putpixel (x+3,y,29);

putpiel (x+3,y+1,29);
putpixel (x+3,y+2,29);
putpixel («+3,y+3,29) 3

elee if(templ[il > data? && templi] <= data4)

i
putpixel (K,y.28);
putpixel (x,y+1,28);
putpixel (x+1,y.28);
putpixel (x+1,y+1,28);
putpznel(nqy+hqh8).
putpiel (x+2,v,28);
putpixel (x+1,y+2,28);
putpixel (x+2,y+1,287);
putpisel (x+2,y+2,28);
putpixel (#,y+3,28);
putpixel (x+1,y+3,28);
putpixel (x4t 4“,y+~.,,_8),l
putpixel (x+3,y,28);
putpivel (x+3,y+1,28) 4
putpd el(‘+-qy+~,L8);
putpinel (43, y+3,28) 3

3

elee if(templil » datad && templil <= datal)

L

putpixel(,y.27);
putpinel (x,y+1,27);
putpixel (11, y,h7)q
putpixel (x+1l,v+1,27) s
putpisel (M,yt+2,27);
putpisel (+2,v.27) 3
putpixel (x4 qu+h5g7)q
putpixel (x+2,y+1.27);
nufpluel(‘kgqy+h,h7)q
putpisel (2, y+3,27);
putpisel (+1,y+35,27);
putpixel (+2,v+3,27);
putpisel (x+3,y,27);
putpivel (x+3,v+1,27);
putpisel (43, y+2,27);
putpl"el("+"qy+-.h/):

aglse 1f(temp[3] * datab® &%& templi] <= datab)
L
putpixel{x,y,26);
putpixel (x,y+1l,246);
utpixel (x+1l,y,.26);
putpinel (x+l,y+1,26);
putpixel {x,y+2,26);
putpivel (®+2,v,26) s
putpixel (x+1,y+2,26)3
putpivnel ((+2,v+1,26);
putpisel (x+2,y+2,26)
putpixel (x,y+3,26);
putpixel (x+1,y+3,26)
putpixel (x+2,y+3,26)
putpixel (x+3,y,.26);
putpixel (x+3,v+1,26);
putpinel (x+3,y+2,26);

as as



putpivel (x+3,y+3,26) 3

}
else if(templil > dataé && templil <= data’)
t

putpixel (x,y.29);
puth“@l(ququ&“};
putpisel (x+1l,y,29);
putpixel (x+1l,y+1,208);
putpinel (x,y+2,25);

putpixel (x+2,y.25);

+
putpinel (x+l,y+2,25);
putpisel (x+2,y+1,23) 3
putpixel (x+2,y+2,25);
putpix 1(u y+E 200 3
putpisn (xquf+-q¢5);
Dutpxxml(x+ LY +TI 280
putpixel (+3,y,29) 3
putpixel (x+3,y+1,230);
putpixel (x+3,y+2,23);
putpinel (x4 qu+thq):
3
@lse if(templi] »* data7 &% templi] <= datag)
1

8 3
bl sy 2403
o1, ytl, R4 s
y+ha“4)
w2,y 24)
putplxel(z Flayt2.24)

putpixel(x+h.y+l,24);
putpis el(x+2qy+2.24);

putplxML(uq +3,24) 5
putpixel (x+1, ykn,h4)‘
putplnel(x+2§y+d,g4)g
putpixel (x+3,y.24) 3

putplx
putpluel

"".:_.q‘/q....._)
WY TR RE) 3

putpixel (x+3,y+1,24);

putpixel (x+3,y+2,24) 3

putpixel (x+3,y+3,24)3
}

elese if(templil » dataB && templil <= gdata?)

{

putpixel (x.y.23) 3

putpivel (x,y+1,23);

putpixel (x+tl,y,23);

putpixel {(x+l,y+1,23);

putplxel x.y+kq2f):

(
{
(
{
1
(
(
(

putpixel (4 qy+1,hg)§
putpixel (4 qu+2q2? H
putpisel (x,y+3,23);

putpisel (x+1,y+3,25) 3
putpixel (x+2,y+3,23);

putpirel (u+3,y,21)3
putpivel (x+3,y+1,23)
putpisel (x+3,y+2,23);

putpivel (x+3,y+3,23) 3
a,
J -,
else if(templil * data? &% temp[i] <= datalo)
'
i

putpixel (x,y.22);



Lo R |

putpixel (x,y+l,22)3
putpinel (x+1,y,22);
putpinel (x+l,y+1,22)3

putpisel (x,y+2,22)
putpinel (x+2,y,22) 3

Lo T e S

putpixel (x+l,y+d. 22
putpixel (-2, y+1,22)
putpixel (42, y+2,22
putpixel (x,y+3,22)3
putpixel (x+1,y+3;2E) 3
putpinel (x+2,y+3,22)
putpis el("4'qyn~~)
p;li“p}_‘xc_l("-i- Dy tl 22
putpinel (x+3,y+a, 22
putpinel (x+3,y+5,28)
%
else if(tempii] » datall &% temp[il <= datall)

K
L

ez a3 as

an can

3z

DUEDluEl(:+1 y+1, l)
putpixel (x,y+2;21)3
putpixel (+2,y,21);
putpixel (x+l,y+2,21)
putpixel {x+2,y+1:E1)
putpl 91(”4” y+E.21)
M y+u5“l)y
L, w5, 21)
& hqy+3,21\

1

wz mE

CEERT]

putp;“el(\
pu*plxeltt
putpixel {(x+3 y+\,;

ﬁ.

%
+
}.
1‘3
o

@lae if(temp[i] wodatall && temp[i] <= datall)
{
putpisxel (»
putpixel (> %
putpisel (u+tl,y,20)
putpivel (x+1,y+1,20);

Loy s 20) 3
putp1xel(u y+hqhﬂ)q
®

’ \/+1 ) 203

.. J._qy'__())
k1, y+E,20)
putplxol( +k,y+1q20):
putpixel { FR Ly 200
putpinel (x,y+3,20);
putpirel (x+1,y+35,20)3
putpisx LL("+h.y+wqu);
putpirel (x+3,y,20)3
putpixel (x+3,y+1,20) ]
putpixel (x+3,y+2,20);
putpinel (x+3,y+3,20);

e an mm

4
elee if(templil * datall &% templ[i] <= datall)
1
putpixel
putpixel
putpixel

(x,¥:1%9)3

(¥

{»
putpixel (

{

{

(>

sy +l 19)
Pl,y,LQ\
+1,yt+i, 1

H

?Ys
ny+4119)§

)

putpixel
putpixel
putplxel

+:a,yy1c?)



el

putpiel (x+2,y+1,19)
putpixel (+2,y+2,19)
putpisel (,y+3,19);

putpisel (x+l,v+3,19)
putpixel (x+2,y+3,19);
putpivel (#+3,y,19);

putpivel (x+3,y+1,19);
nutpinel (43, y+2,19) 3
putpixel(x+35y+3,19);

3

sz =

se if(templil > datall

£

putpixel (X.y.18);
putpixel (x,y+1,18);
putpixel (x+1,y,.18);
nutpixel (x+1l,y+1,18);
putpi nelx,qy4hq"8),
putpixel (x+2,y,18);
putpixel (x+1l,y+2,18);
putpisel (x+2,y+1,18);
putpixel (x+2,y+2,18);
putpivel (x,y+3,18);
putpixel (#+1,y+3%,18);
putpivel (x+2,y+3,18);
putpixel (4+%,y,18) 3
putnivel (x+3,y+1,18)
putpivel (x+3,y+2,18) 3
utpiel (x+3,v+3,18)

-,
J

else if{templi] *» datald

£

putpisel {(x.y.17);
putpisel (d,y+1l,17);
putpixel (x#+l,y,17);
putpixel (x+l,v+1,17)s
putpix@l(xﬂy+h,l7)7
putpixel (x+2,v,17) 3
putpisel (+1,y+2,17 )
putpimel('+h,y+l,l7)
putpisel («+2,y+2,17)
putpis hl(,qy+w,i7)q
putpisel (x+1,y+35,17)
putpixel (« hqy+uql7jg
putpixel («+3,v,17);
putpixel (+3,y+1,17);
ubpinel (s+3,v+2,17) 3
putpisel (4+3,y+3,17)

o,
J

ar 2%

@lse if(templil) » datalb

£
|8

putpixe
putpixe
putpixe
putpixe
puipixel ﬁ.yk s 1b)y

putpixel \~hqu16,n

putpivel (#+1,y+2,18)
putpyy e1(:+4ﬁy+1 14}
putpixael (H+2,y+2,14)
putpisel (x,y+3,16);

putpixel (w+l,y+3,16):
putpixel ((+2,y+3,16);

@z wam cam

Nt

& templil]

& templi]

{= datald)



~mal()

putpixel (x+3,y,14);

putpixel (x+3,v+1,14)

putpivel (#+3,y+2,148)

putpixel (x+3,y+35,14)
b2

3

s saz w3

if(templi] <= datal)
putpixel(x,y.31):

elese if(templi] » datal &&
putpixel (x,y,30);

eleg if(templil] > datal &&
putpixel (x,y,29):

else if{(templi] * datal &%
putpixel (2,vy.28);

elee if(templil * datad &&
putpixel (2,y,27) ;s

elee if(templi] * datad &&
putpisel (X,y 2&)3

glese if(templi] > dataé &&
nutpixel (X,y.253);

olage if{templil] » data? &&
putpixel(x,v,24);

elee if{temp[il * dataB &&
putpivel (d,y.235);

elee if(templi] > data9 &&
putpixel(x,y.22);

elee if(templil] * datald &&
putpivel{x,y.,25L)3

elese if(templi] > datall &&
putpisel (x,y,20);

olese if(templil *> datalZ &&
putpixel (x,y.19);

plse if(templi] > datald &&
putpirel {x,yv.18);

elee if{templi] » datald &&
putpinel (X,y.17);

@lese if(templil * datalb)
putpixel (d.,yv,16);

templil]
templil
templi]
templil
templil
templil]
templi]
templi]
templi]
templil
templil
templi]
templil

templi]

datal
datal)
datad)
datald)
datab)
data?)
dataf)
data?)
datald)
datall)
datall)
datal?)
datald)

gdatald)
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