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IN' THE PRESENT, MANY INDUSTRY WILL  USE', METAL PIPE IN
TRANSPORTATION-. ,SUCH AS PETOLEUM. 1T IS IMPORTANT  TO- INSPECT EITHER
BEFORE USING -~ METAL élPE OR REUSING METAL PIPE. THEREFORE, THIS °
PRCJECT WILL INSTRUCT A  SENSOR -AND DISPLAY OF METAL PIPE CHECK
DETECTOR ,WHICH MEASURING" WILL MAKE METAL PIPE BECOMES A
MAGNETIC. THERE IS MAGNETIC FLUX IN THE PLACE OF BROKEN OR ERROR POINT,
SO Wé CAN MEASURE LEAK MAGNETI'C FLUX - FOR EXECUTE AND PRESENT -BY
MlCROCdMPQTEB, THAT CAN BE RE.CORDED AND‘DIS’PLAY‘ ON'MONITOR OR PRINTER.
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A/D CONVERTER SELECTION GUIDE

3-Bit Resvlution

Conversion Input Digital

Time Linearity Supply Reference Voitage Output

Product Type (ns) Error Voltage - Vdltage . Range . Cading

PM0820 CMOS Half-Flash 1.5 £1/2 LS8 +5 +5 5 Sinary

ADC308 CMOS SAR 5 =1/2 .58 -5 -10 +10 i oary

: =10 Ofiset Sinary

. _ =19 Sinary

4 ’ S i = L -1 .

PMM757 CMQOS SAR 15 =1/2 .38 +5 ] 210 Offset Sinary
10-3lt Resoluttan

‘ Conversion Inocut Dlgital

Time Linearity = Supply Reference Voltage Cuiput

Product Type (us) Error Yoltage Yoltage Range ‘Coding,

. Y & = - - -3, -0 Sinary

a2C 3 AR =1/21 - 2 : -

C210 inoiar SAR 3 =1/2 .53 3 2.51nt +5 =10 Otiset Sinary
‘2-Blt Resolution

Conversion \ \ Input Digital

Time Linearity ~Supply Reference Voltage Quiput

?roduct Type (ns) Error Voltage Voltage Range Cading

: =10, -2 Sinz

1DCS22  3igolar SAR 3 12188 +3, =15 10lnt §--0  Sine

s, =i wirSet s’y

PM7372 CMOS SAR 3,12 =288 +3,-12 =3.2Int -3 sinary

ADC312  CMCS SAR 12 £1/2L88  +3,-i2 =3 -10 Sinary



Predisien Marnolithics Inc.

FEATURES

¢ B8-Bit Resoiution and Accuracy

¢ No Missing Codes aover Full Temperature Rahge
¢ Sus Convarsion Time

e Flexible uP interface

s 2.5mA Maximum Standby Current

¢ Replaces AD7574 with Improved Speed

¢ Availabie in Die Form

ORDERING INFORMATION *

PACXAGE: 18-PIN OtP ANO SO

ADC-908
CMOS MICROPRCCESS CQCRCO‘JP.\T*BL..
FASTS-BITA/ DLO\IVERFER

ooeraticnsg. This inout structure cecruis e ADC-303

used as a memory-maopec NoUL Cewce. J2cending on he

control uming waveforms. ihe ACC-3G8 s intertaced like
stauc RAM, ROM, or siow .memory.

0 %a

The low power consumption of the ADCSG8 s 2anveg fr
single +5V OV supply. A negative reterence voit2ge must aiso pe
supglied. Cotimum accuracy 1s achuevea wnan the reference
15 at —-10.00V with a ‘ow outout ressEnceT

Torecision —10V/-10.24V reterence. 2sK your 2M! sales repre.
sentauve about the REF-08.

With its on-boara cemaaratcr. :nieriace (0G¢. dotonal internal

IXTENOED ctock, ana -3V ooerauon, :ne ADC-3C3 .5 e 1ceal low-1ost
vilranyy 'NOUSTRIAL COMMERCIAL sGiution ler microorocessar-casee 306 A D systems.
INL ONL  TEIMPSRATURE TEMPSRATURE  TEMPERATURE .
(LS8)  iLS3) -33'CTO125'C  —0°C 10 -35°C 1CTQ-70°C PMI's ADC-208 s an-and-funcfion comoauble with 'na
7 75T fiers laster con g rasier micro:
3 o A A e &L PM-TSTL dut ofiers !aster ..or‘ver‘ioﬂ IR 20Q *2asier micio-
I 3 10C2a5aX SCC308FY v 5rOCESSOr 2US inierace (Mg, CINwArson ime Nas teen
23t 273 ¥ 10C308F3 ] ‘ecuced oy 30% 2ns Mosi <ey wrurg sceSTCanons, .nciuaing
s 279 - ACC308FS - 3ata 1ccess ume. 3VAAT Izmmanc reoagansn sy
T Torsevicessrecassec: 'craicamaniance (© MIL-3T0-982, 103,833 aner sart lwapp). 2NA rese( ime. have seen .morQued.
umoer Timsui tact 120y i3 333 2aca sheat i
-3urnan 4 avanaocia on merCidl ANC .ACUSINAl (Bmoergiuse rarge sans«a 2
CerP ziasuc SiP 3ng TO~tan sacxages. for arcenng .aiormancn sea (S REL LIS
. ?M¥s Caia Sccn, Secnan 2 .
; =
i = =
GENERAL DESCRIPTION - ; s 4 7 o @.71N CERDIP
The ADC-208 is a monalithic CMOS successive-200rGxima- 3 35 3 ca {X-Sutlix)
tion 1nalog-to-aigtal converer. 'Ahen used with a 1.35MHz ey ) 46 .
900y = Gt ) T 4 = 15-PIN PLASTIC OIP
clock, a conversion iime of Sus is achieveq, ‘with full 2ccuracy } GO I3 el oSy P-Sutfix)
Qver Ne operanng iemcerature range. ; 267 1MSBY 3 BTE NE: ) ¢
. ' , 4 8-PIN SOL
The ADC-308 outputs use 3-state log:C, allowing cirect con- ] 7o4 L £ S-Suttix)
nection {0 the Gata dus Of SyStem INPUL POrt. Active-LOW cnio ’ o8s L1 by s
seiect (CS) and reaa/w:2 (R0) irputs are usea tp control all l gt b
FUNCTIONAL DIAGRAM
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2
s
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34R . IENTAOLLCGIC o
P : ——o
; i
g i 7 i { N
| L |
i | L .
i . i
! JAC H ]
i ; ! | i -
! | P U :
; A e ) = .
o -~ i THREE-STATE JATA QUT
| “;b N i JUFFEAS 1 PR L o] 2
AGM O——-——————,‘ — o
. ‘7 = - -

I $




-

66

@ . . _ADC-908 CMOS MICROPROCESSOR-COMPATIBLE FAST 2-BIT.A/0 CONVERTER

ABSQLUTE MAXlMUM RATINGS (T, = -25°C. untess Storage Temoerature .........ouvveeerennnn.... .. =85°C 10 +150°C

otherw:se noteq) Leag Temoerature (Soldering, 10 S&C) .evevereeronnn +300°C
10 AGND ., oV, +7.0v :

Y30 ; . PACKAGE TYPE , 5 \Note 2 , UNITS
Y3 10 DGNO - QV, 7.0V - Galoed e !
AGND to OGND ... *8-Pin Hermatic OIP (X) 79 1 e,
ZS.AD @ OGND ... Vio 18-Pin Prasuc OIP (7) D 30 o
38,-08. 10 OGND 03V Vv, - adnsous) 38 s o
CLr( SUSY o DGND ............. et - =03V NOTES:

1. Oignal oins are rener orotécied. Howaver, srocer ESO handling precautions
1rg racammaended,

2. 9., is soscified lor worst case mounting conditions, 1.8., 9., 18 soecifieq tor
3ewvica in socket 'or TO, CerOlP, P.OIP, 304 LCC ,adtaqes 8., is soecifieq

Ooeraung Temoerature Range

ADC-908AX, SX ... .. =35°Cto +125°C for cevice saldered to onnted circuit board lor SO and PLCC naa(agns.
ADC-908EX, FX, ... =40°C lo +85°C
ABC-908GP oo 0°C o +70°C

NNATT /A . , .
‘:LECTHICAL CHARACTERISTICS AV,g= -5V, =10V, Umpolar Canfiguration. A, = 43kQ, C. k= 100pF: —0°C =
£ -85°C for ADC-908EF, 3°C ¢ T, s +70°C for ADC- SOBG—'SS‘C/s T, s +125°C ior ADC-308A/B, uniess omerwnse noted.

ADC-208
PARAMETER SYMBCL CONDITIONS MIN TYP UAX JINITS
accuracy : ’ ‘
3ascrvnon N i - - 3us
rregral B ~&G Gracas -1.2 - -2 L33
-
‘lonuneanty ,31F Graces _ -u4 - -3
Sifmranual L LE€/G-Gragas -3is, - <3ia 53
- 3 ~d
“anineanty - 3F Graces o -"3 - -78
LG Srades T, 2 -25°C = -3 .- -3
San Errgr - T, =Pl Tamo Pange ~ 3 - .43 8
in = . . -
24 7rsg S Graces T, = -25°C -3 < -3
- ¥, 3 Futl Temo Range -4 3 - -5.5
AEG Grages T, 1 -25°C -20 - -30
Hset Srror 7 T, ® Full Tamo Ranga -3 - . =30 .y
’ - sse 3F Gracas T, -25°C -50 - -60
T, = Fult Tama Range -30 - +40-
ANALQG INPUTS
2 1@8nCe Mismareh
e;-sa':l ¢ IR, -1 - -1 *
a5t My
Lt | N
cut Resistance a.. s B 's 2
NYaepiNotE 1) <F '
agut fResisiance 2073 9 . 10 «@
at S_._,,s. A ™ .
Selzrance Vaitags Hange Vaes 3ceafied Cinversion Accuracy - -0 - Y
Falecance Vnoitage Ranqgs aex . Jegraded Canversion Accuracy -3 - =15 K4
2atecanca Current
Nots &) 'ags Zanversion Camotate Prcr t5 Aeset - - 2.4 mA
» Q ~
Momnat Anaieg '
“cut Pange .
“maglar Vode . - 0 eVyen - v
3igolar Moge v

v8 - Vagalo Vaga -
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ELECTRICAL CHARACTERISTICS atV,, = ~3V, Y, o= =10V, Unipolar Conﬁguraxio?ﬂ R =43k, Cp = '.0.0pr'-'; —0%
ST, < +85°C for ADC-308E/F. 3°C ST, -70°C lor ADC-808G, -35°C < T, < »125°C for ADC-908A/8, uniass otnerwisa noteg.

Continued

PARAMETER-

SYMBOL

COMOITIONS

MIN

ADC-908
TYP MAX

—

. UNITS

LOGIC INPUTS

‘nout HIGH Voitage
A0, TS Inouts

Vi

tnout LOW Yolitage
30, C3 Inouts

Vi

tnout Current
A0, T3 inouts

:!N

T, = -25°C
Ty = Full Tamo Aange

igout Cacacitance

0. TS inouts (Note &1

S

raput HIGH Voitage.
Slock inout

tnout LOW Voitags,
Zlocx Inout

nout AIGH Current,
Ziack 1nout

~a

ingut LOW Currant,
<locx lnout

T A5 E
Ty = fuld Tgmg Aange

LOGIC QUTPUTS

Qurout ~IGH Yotaga
3usSY. 28g-7

‘soumcg = OuA

19

Quiout LCW Joitags
3USY. 080-7

lgig = 3mA

Floaung i.33kage
Current, 580-7

T, = =28°C

T4 = Suil Temo Range

“loaung State
Cutout Cacacitanca

~
hade?4

Note 51

“
Y

POWER REQUIREMENTS

Stanaoy Current

np,= =475V 10 =3.25V

OIGITAL INTERFACE TIMING

Z£5 sMimimum
Fulse Wicth (Note 3}

Wt

(]

]
™
W

]
(9]

]

IR

h g

A w0 €3S
Setuo Tima (Note 6)

‘wsCs

w

hi

S 10 3USY
Propagaton
Celay (Note 3)

[

3USY 0 AC

tetup Time (Notes 2, 5}

'asa

Et]

3USY 0 CS
Satuo Time (Note &)

‘ascs

e
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ADC-308 CHCS MICROPROCESSOR-COMPATIBLE FAST 3-3IT 40 CONVEH‘TER

_LECTRICAL CHARACTERISTICS at Vg =5V, Y, = —3CY. Unioolar Contiguration, R , = 43kQ, C = "1000F: —40°C
€7, $+85°Cior ADC-9C8E/F, 0°C s T, < +70"C {for AGC- sOSG -35°C < T, £+125°C lor ADC-S08A/B, unless otherwisa notad.
Aml/nued

ADC-308
PARAMETER . SYMBOL CONDITIONS MIN . TYp vAX UNITS
C, = CoF
T, = =25§*C . - - 140
- — Q0
Data Access Time . - - 200
"Nots 6) 240 ns
- - 170
. - — *50-
) - - 30
Data Hold Ti 30 - 100
ata Hol LHne hayo E) — -0 s
Notes 3, 5) © - 140
— = - - 200
S to AD Hola 4 .
Time (Nots 3) prcs . - - b “
) . Ty = Tuax - . - . 50
asat Time ) T, 2 =25°C 150 - -
; tagser y : s
Jaeuirament 'Note 3) T4 = Full Temo. Rarge 0 - -
R o 3taue AAM Mode
LINVErsioNn vMma - ~
Sote 4 Sxiarnal Clock
lzonveRT f=135Mhz - - 3 43
PR I0OM Moase
Notes 4. 3, 3} 4 ~ H
y ‘nigenar Slock . - & i
5 AIGH tg BUSY S C, = 0¢F
3-npaqauon Catay, R Ty = =25'C - - N 1
20M ‘doce e e T e - - &0
Maotes 4.5, 5) Ty = Tuaz . 3 I3 . f00

NOTES:
Sar soumum 3310 accuracy over tNe full tamoarature range, Nle sowcs
‘esistance at 21 2 1N0UIG 39 <e0t low.

-~

ATen using e ADC-308 intermal 0SCHfIAtor, 1CTual CONverson ame cecandas
M CIOCK r8NSIOf 4N C20ACHOr 33 well 23 tamberature,

2. in ROM moca. ROcanqo LOW pnor to BUSY = AIGH, 24t Must act eterm £ 3I0M interface mode 15nversion limes ars fyoicaily. 1us longer “han
~IGH unut SUSY = “IGH. Saversion IMes {o¢ Sthear modes, out the ACM intértace MOCe ACIUCES an
1 Outoutioading ‘QoF. A 3X(1 ouiuo reatstor 10 —35V 18 usaa 10¢ oy 13 rugn-Z, WOMaNC feset i tNe conversion uma.
'0f Yay, 10 ign-Z. & 3KA Sulldown (0 GNO 1s used. Measurec 0 ASY i Suarantsed but not tested.

3utout Shange.

3YAN-IN CIRCUIT

! ' ?

H -5V {¥se  2aQNO p— -

| TH o owa

s -tov i Yeer  CLK o AAAm——— HHU| “sGamy

" 3 . X0

—1 %2 T prAA— ~
-y —s . w i T e
g S 0 LA wo—d 1 .
s o R
[ 1 aGHO FUT?
HE [0t gtk

I} ——AAA—— OBT oes " AA—

l | o, n 'wn |

! —AAA—] D8 201 —AAA—b

i booan w osn

! —AA—— 088 281 —AAA—

. emay o w0
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GENERAL CIRCUIT INFORMATION

The ADC-208 is an 8-bit' analog-to-digital converter which
uses 2 successive aoproximation technique to convert an
unknown analog input into a digital code output. The control
logic inputs allow easy interface to MoOst Microprocessors
while three-state obutputs allow direct connection'to the data
bus. Most applications require only .passive RC clock com-
ponents, 2 —10V reference, and a +5V power supply: The

RC-timed intemnal clock may be used, or an extemnal clock.

may be applied to the ADC to maximize performance.

When a Start Conversion command is apglied ta the CS or
RD inputs {see Operating Oescriptions for details), BUSY
goes LOW indicating a conversion in progress. BUSY may be
used as an interrupt to halt the coantrolling microprocessor
dunng conversion or may be polled o prevent. premature
J2ta reaas.

Starting with the most significant bit (MS8), eacn successive
oitin the DAC is turned on (sae Figure 1). The comparator
hen gecides if the DAC output is less than or greater than the
signal baing converted, and that bit 1s latcneg on or off,
resoectively, before proceeding 0 the next lower bit and
repeating ine cycle. '‘Nhen all 2ignt dits nave deen issteq,
3USY ‘goes HIGH, signaling a completed coaversion.

Unager control of the RO inout, :ne three-state dawa outputs
{00-07) cnange from high-imoedance to presentng the new
conversion results !¢ the data bus. Following the cata reaq,
RO returns HIGH resetting the SAR to 1000 0000 ang orepar-
ing the ADC for its next conversion.

PIN FUNCTIONS

NOTE: For greater detail on digital input tunctions. Sonsult
Truth Tables and Timing Diagrams.

Pin 1. Vag Power Supply input, =5V,

Pin 2. Vagr Voitage Reference input.. naminat —10V.

Pin 3. Bers Bipotar Offset input. ~10V input for bigolar
mode operation, tie to Vi for unidolar moae
aoeration,

Pin 4. Ay Analog Input, OV to +10V in unioolar mode,

-0V to +10V in bipolar modga.

FIGURE 1: O/A Converter Used in ADC-908

Conversion status output. 8USY indicatas
sonversion in progress oy 4oing LOW
start of conversion and rewming HIGH 3
2ngd ot conversion. May be used 10 ifterngg

Pin 14, 3USY

trol inputs.
Pin-15..RO READ input Used to read cata {on- talling
adge) and to reset converter. {on nsing
2dge).

Chip Select input. Asserted <0 allow ADC
oparation. Starts conversion when converter
is in reset condition.
HIGH wiil not grevent a rising edge on AQ
.trom resetting the converter:

‘Pin 16.CS

Pin 17. CLK Sxtérnal clock input/intemal clock F!Czﬂ’n-

ing input.

APPLICATIONS INFORMATION

The AQC- 908 may be interntaced as if it were a static RAM, 2

ROM. or 1 stow—memory evice. Sach ot :hese -n.er‘aca
modas nas s gwn liming ana software requicements ;s
described delow. These requirements musi e rigialy met, is
imbrooer aming may cause ine ADC-308 to change mcaes.

HOW TO CHOOSE AN OPERATING MOOE
The siauc-RAM mierface mode offers advantages in 2 ugnsy
conirolleg hargware ana sohware environment. wnere in2

relationsnio tetween WRITE ana READ nstruction sairs s

certain. As long 3s minimum tming 1§ saustied, convered
data may be reaa atany cgavenient {ime afler conversion.
The use of separate commands !0 start a conversion, ind
tnen read the results, is conceptually easy, Aowever, if 2
software is suoect !0 uncdntrolted modifications, .:hen e
paired retationsnwo betwsen WRITE and READ instrucuons
may be lost. Aesulting software bugs may resuit in ‘convertec
data of unknown age, or aitogether invalid cata oemng read.

3y contrast, the ROM mode may be mare resistant ta software
bugs. As long s minimum timing ‘is satistieq. 2acn REAC
instruction obtairs new, valid data. However, since (he cal

e
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g
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2 2
1 I i v
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iLse SUMMING 2
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SUCCESSIVE APSAOXIMATION AECISTER 1]
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controtlimg microprocessor or 10 gate cop-

Note: Holding.C3"
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Jutout at any previous READ instruction is ootained from a
conversion oertormed just 2fter the previous READ instruc-
llon, data may Se out-of-cate. 7o be sure of obtaining up-to~

3ate data, AEAD instructions may 2e coded in pairs (with’

some NOPs between :hem); use only the cata from the
secona READ in each pair. The first READ starts the conver-
sion, acting as a substitute for the static-RAM mode WRITE
command: the second READ gets tha results. The advantage
5t the ROM mode is the use of a single command, rather than
e attemating READ-WRITE required by static-RAM- mode.

The slow-memory modse is the simplest mode of all.- 1t is
ne method of choice whers compact coding is essential,
or wnerg software bugs arg 3 hazara. !n this moge, a single
READ instruction will initlate a gata -coaversion, interruot
‘he migrcorocessor until completion (WAIT states are intro-
duéeq), then read the results. if the system througnout
‘olerates ‘WAIT states, ana the nhardware is corect, then the
slow-memory mode is virually immune !0 subsequent
soitware modifications.

OPERATING DESCRIPTION: STATIC-RAM MODE’

In this mode, inout CS is denved from the ADC-208 address
2ecoder, and inout. R0 is cenveq from an active-LOW memory
READ signal. {See Figure 2.)

7o start a coaversion, axecuta a memory 'WRITE 1o :he
ADC-308. The completed conversion cata is ootainsd oy
Ixecutng a memory READ 9 the ADC-308. Dunng conver-
ston, 2utout BUSY mil he LCW. Do not ictemot o read cata
antil 3USY returns AIGH. The required mumimum tme
setween WRITE and READ is usually octairfed by inctuding
ane or mare NOP or other arogram nstruciions. The use of
srancn or conditional commands between the WRITE anc
READ instructions 1s not recommended cue to the possibity
of software bugs.

it 's imoonant :hat the 'WRITE and READ commands de
alternatety executed. A WRITE instrucdon nas no erfect unless
‘he rasuits of the previous WFHT‘E nave aiready oeen read.
2ncs data nas been read, ine ADC-508 is internally reset. in
Dther words, two or more READ operations cannot be used in

FIGURE 2z Static RAM Mods Timing Oiagram

succession, since only the first READ will produce valid data.
A new conversion must Se started csing WRITE, and the
conversion must be campleteg, beiore a new READ will
aroduce valid data.

TABLE 1:' Truth Table, Static RAM Mode

C_ISNPUTES_G E%J?::zeo " ADC-908 OPERATION
L H H  HIGH-Z S;‘;:itce;og;zg)

L H TSEE e ata Resa Gyt
T B e

H (No)t(el) X GHZ Mo Effect (Mot Saiected)
L H L HIGH-Z. N(%f:veecr:taf Busy)

L —L L HIGH-Z N(c():.;i:ve;tter 3usy)

L ey b Gz oo S

NOTE 1: it AC Goes LOW 10 mIGH, tha ADC i3 irtemally ress¢ r2gargiess of
e suates ot S or 3USY

OPERATING DESCRIPTION: ROM MCQE .

in ROM mode. :nout CS is ted LOW, 2nd inout RO is aerved
‘rom the ADC-308 address cecoder. ™ sausty umng, it .s
recommended :hat the cecocer e 2nabled dy a system
MEMRD (8080), YMA (8800), or similar strooe. {See Figure 3.)

:in ROM mode. 3ata is read by executing a READ instruction

to the ADC-208 address. At ine conclusion of the READ
instruction, the ADC-908 automatically resets itself ang then
proceeds to derform a new data conversion. Outout 3USY is
LOW curing conversion. A new AEAD instruction (0 the
ADC-908 must not be executed until 3USY returns HIGH.

WICAQPAQCESSON

NOP OM OTHER INSTRUCTIONS

287 70 Q80 /7,
MNGS o 12)

|

[

; - - ;

.

i JeeAaTION e UNTIL SUST 1S WIGH uamoay Ao enaar wAE
} et g ] Ses -

z - ' ' | ‘

H Iewn

§ . —-—tygm =t o g '
i
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) 0 (PN 15 ,[ . .

, 4 !
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! P comevem 1 —ay s

i JUSY (P 14y

|

|
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—tescs P e
e O T e
.///,:4/,’./4}}/’9’)}/»%&2’/’ LR AN

NOTE (qug TIMING WEASUAED AT ~2.4V AND ~3.3V POINTS
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This requirement may de met Dy inserting NOP or ather
orogram ‘astructons tetween consecutive READ operations.
Conaitional or branen instructions may' oe used, out keep in
mind that <ata ‘may become dut-oi-date if 2xcessive time
Slaoses cerween consecutive AEAD instructions.

TABLE Z Trutn Tatle, ROM Mode.

mICroorocessor into 'WAIT states durirfg cata conversion,

ln slow-memory mode. .nouts CS and RD are tled together
The common AD and CS signal :s gerved from the AOC-508
2agress decoder. To sausfy the uming requirements, it is
agvisable 10 laicn the acdress using ALE [8085) or SYNC
{8080). For 3080 or 8085-based systems, connect the micro.
processor READY input to the ADC-308 BUSY output. (See

INPUTS QUTPUTS Figure 4.).
cs &0 35uUsY De7-0B0 ADC-908 OPERATION )
LE 3: Truth Table, Sk M M
. _ j HIGH-Z ‘0 nead Data TABLE ruth Table, Siow-Memory Mode
| & DATA % INPUTS QUTPUTS
~ R CS 4 RO BUSY ps7.psg ADC-908 OPERATION
L Iy = DATA'to  Reset aha Starnt : .
- -~  HIGH-Z New Conversion H H HIGH-Z No Effect (Not Setecteq)
- . No gffect = A » 2 :
L L - HIGH-Z (Converter Busy) AN Y HIGH-Z Start Conversion
iy . -Conversion &rror Conversion in Progress
- i [l -Z L by “IGH- . - '
iNate 1) . HIGHA Not Aliowed JIGERS 4P in WAIT State
NOTE 1: it 07003 LOW to HIGH, ine 20C .1 intarnarly reser, reqaraleas ot T I MIGH-Z o Conversion Comolete,
Sie staes x G35 oc USY, = JATA Aead Data
QPERATING DESCRIPTION: SLOW-MEMORY MOOE 'y T OATAY, 7eset and Deselect
The sicw-memory mode is intended {or sysiems in whicn the . IGH-Z . Sonverter
ADC-:08 3USY cutout is used as an interrupt to force e
FIGURE 3: A0M Moge Timing Diagram (CS Hetd LOW)
! . m’;m CEMIRY 2EAD QP QR O T=ER IN$1:lUFT|ON5 VEMQAY 2£10

[ 15) J‘ %

ﬁ

=N oAy laga
i — i
H Y e 141
! <
i
i —ag = e = -
] ar 2009 TN
il 3" 3ars
i
X NOTE teag TIMING MEASURED Al ~24¥ AND -2.4Y POINTS
'
FIGURE & Siow-Memory Moge Timing Diagram (CS and RO Tied Together)
i - * -
acmOPa JEvicE YEMORY €20 2 zence
,:ﬁ!‘s,s,g: vot L2 WAIT STATE IoumLETES ~or
o sELECTED HILE FUSY 8L QWi MEMORY 1840 SELECTED
—gr
— i i
I3 an0 95 N = l
203 15 ANO 16) AW f
. “=lzsen envgar = —iyey 1
— - \ . |
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—— N !
—o— g |
|
3870 ces s : P i
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NOTE teaq MMIMG MEASURED AT ~ iV 4NO =0 3V POINTS ‘J




ADC-308 CMOS QICROPROCESSOR-COMPAT(BLE FAST 3-8IT A0 CONVERTER

D0 not execute a 'WRITE instruction at the ADG-908 iddress
~nen in slow-memory moce, since tus conflicts will anse. in
some architectures, an accidental WRITE instruction may be

‘ocked out in hardware, by proper stroding of the ADC-308
aadress decoder,

INITIALIZATION -
In ajt ooerating modes. the ADC-S08 is initialized by executing

1 READ mnstruction to the ADC-308 address. The data’

Jotained should be ignored.

CLOCK OSCILLATOR .

The ADC-908 may be used with its internal asynchronous
clock osciltator. An 2xternal resistor and capacitor are
required. Typical values are R = 43k} and C = 'COpF, for
converston times in the Sus range. For agplications in which
the fastest conversion times are required, an external clock is
recommenced. The external clock must be gated by the use
af a T4125-type three-siate Suffer. with an output oullup
resisto¢ Optimum conversion accuracy is ootained when Cs
joes LOW on a positive clock edge. The maximum externai
Flock fFequency is 1.25MHz (See Figure 5 and 6.)

REFERENCE VOLTAGE

A negative reference voltage must be applied to the ADC-908
Yagz inout. Ootimum full-scale accuracy i1s ootained using
-10.00V. aithougn ‘agz may 2e —5.00V, —10.24V, 3r other
/oitages within 1ts 'soecifieq range.

Sver ‘ne full temoerature range. J0UMUM gain iccuracy 's
Jorained wnen Ne 1Nout 0 the Yage 310 1§ irom a iow-
mcegance source. A resistor or nmmer may de used in
series with the Vage pin, 'oul ihis tnm <echnique s not as
iccurate. as a low-impedance source. ;See Figure 7.)

FIGURE 7: L nipoiar Operation

For a cost-eftective —10.00V or —10.24V reference with excsi-
lent accuracy and low temperature coefficient, ask loe PMF's
REF-08. Consult your ‘sales representative for availability.

FIGURE 5: Using the Internal Clock Oscillator
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@ © ADC-308 CMOS MICRO?’HO.CESSOR-COMPATIBLE FAST 5-3IT A0 CONVERTER

Gain Adjustment:

') Apply +9.922V across the anatog input.

2) While pertorming continuous conversions, adjust RFuntil
087 0 OB1 are HIGH and D80 (LS8) flickers.

OIGITAL CONSIDERATIONS
Control Timing—Fresn data from a recent conversion must be
read before beginning a new conversion. Following. the data
READ, as RO goes HIGH, it resets the SAR and clears the data
irom the previous conversion.

The uming restrictions detailedin the interface timing diagrams.
must beqbserved to prevent the ADC-308 froméhanqing inter-
face moces. For examote. it CS is held LOW too long while in
RAM fode, the converter will cnange to ROM mode-and inttiate
1 new conversion, ) - .

Logic Degiitching—Unrelated activity'on the address ous may
cause unexpected Glitch inouts to the ACC, The.glitches may
<ause unwanted READs, resets, or coaversions. In ROM or
IAM moces, hese may be avorded by gating the acdress

" gecode’iogic with AD or WR (8080) or YMA (6800). In siow-
memory mode. ALE (8085) or SYNC (8030) may oe used ‘0
iatch the aggress.

Initlalization—Following power-up, the SAR is in an unknown
siate. Sxecuting a memocry READ (disregard the aata) will reset
e ADC.

ANALOG CONSIDERATIONS
Anailog Inoyt Impedances—Low imoedance sources must be
sed'lo arwve the \]qEF, A, 3na Bggeg NouUts. Sxcessive source

FIGURE 9: Complemer}tary Offset Bioalar Oper;tion

IMpedancas may causg errors aue to e toading eHects of the
inputs’ finite iImpedances.

Ground Management—AGND 2nd OGND pins should e
connected at or near the ADC to minimize naise effects. If the
two grounds cannot be connecied near the ADC, the grouncs
snquidbe clamped with back-to-dack Schottky diodes between
the AGND and DGNO pins:

Ofttset Correction—Conversion offset erors may be correctad
by counter-ofisetting the buffer amplifier anving Awy. This
offsetcorrection may be accomotished by aoplying a correcuon
currentta the buffer's summing function or by tapping a voltage
divider sitting between Vpg and Yagr. and applying ‘this tap.
voitage o the noninverting inpuz of the butter, ’

Ratlometric Operation—The R-2R type OAC in the ADC-508

permits ratiometric op=ration of the AODC. Performance ae-
gradation may, however, occur as Vae:z varies from —10.000V. .

This.decrease in performance is due to comoarator limitations
incluging offset-voltage, gain, and inout norse.

The ADC-908 uses the reference 2s a power suoply for the
COMOoarator to Increase sgeed ang accuracy. Reference voltages
ot a magnituce less an —3V must se avoided for accurate
comgoaralor Jperation. <ar nest accuracy, ine use of a 0.1uf
Jypass caoacitor irom Yagz1Pn 2 10 AGNO) is recommendea.

Power Supply Bypassing—ror .Jest icguracy, Vg (Pin °)
snoutd be bypassed to AGND ‘mith a 0.7 u@ cacacitor.,

HEQLAR CPENLTION TRARSFER CHARACTEMSTIC
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PRl T cvr ARAT. s S Lt FE s e - P I S g Lt R Zae. . iz B C e e i — =
MONOUTHIC SAMPLE AND HOLD CIRCUITS LF 98/LF298/LF398
[P [P TERTIN Sl R _}s

DESCRIPTION FEATURES :

The Signetics LF19B'L 298/LFI98 ate
monolithic sAMPle AAC MO8 cHCuns. whiCh
ubilize hrgh-voltage ion imrtent JFET tech-
nology 10 obtain ulira tugh OC sccuracy
v.ith fast acquisition of signal ang low
oroop rale. Operating as a unity cu'in 1ot
lewer, OC gain accuracy 15 0022% typical
and acQuisition time 15 A% 10w 2 Gue 10,
001%. A bipolsr input stage 18 used to
sChieve dow alisel voltage and wide band-
wigdth, Input o!!nct adjust 1s sccomphished
with 3 single pin and gocs acl destsde
inputl offsel drill, The wige bandwiotn
allows the LR 198 to be incluoed inside the
fr-roback 160 of T op amns without
having stadillly problems Input” impeo-
ance o! 10'¥) allows high source impcd-
3NCCs 10 be used withoul destading sccu-
IAC)’.

Pchannel junclion FET L are.combdined with
bipolat Gevicesr in the ouiput smpllier 1o
give G1o0p rales ab low at $V/imin with »
1»F noid capecior. The JFET's have much ¢
lower nonr then MOS gevicos used pto-
viouy desipns and do no! erhidii hrph tem-
prrature inslabiliier. The oversll design
gustanieses nO loed-thtoush trom mput 10
outpul [n the hold mode eved 1or mput sig-
nals squal 10 the supply voliapes,

Ltog ¢ inputs are tully dilicrentoal with low
Inputl current, allpwng Sicc! Connecion
1o TT1L, PMOS, ana CILOS Didlcrentist
Ahrethole ts 1 ¢V, The LFIOELT 2951 F 295
will cperate triom 2 LV 1o = 16V suppires.
They are qvaiiablc-ln an Blerd TO S pach-
8pc, of an E-pin plattic DIP,

FUNCTIONAL DIAGRAM

* Operates from 3z 5V 10 2 18V suppiies
* Less than 10.s'scquisition time

Wide bandwlicih

APPLICATIONS .

o The LF1SEILF29L'LF 392 sre igeslly
tulled [ofr a wide-vorioly ol tample ang
hold applicalions inciuding ¢ats
acqulsition, analocg-to-ci~ivst
conversion, synchinnoes demaduy:
Istion, anc automaiic it selup.

* TTL. PMDS, CMOS compatidle logic e : T een !
laput (2L Ren oy ocs .'

$ 0.5mV typicai hold s1sp st Cpy > 0.01.F o r H ot |
* Low Inpuf.ofisel ’ o E (Je !
* 0.002% gajn accutacy . . [~ cvrmn K
* Low outlput rolss tn hota mode !
e Inpyl charscleritlizy do not change 1O vitw if
during hold mode u _oq:?':' ::‘:!:.r';'“ :»
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0C ELECTRICAL CKARACTERISTICS

Unlets atheraise spocihed the follaaing condihons s22%, Unst is in

o T T
MONOGLITHIC SAMPLE AND HOLD CIRCUITS LF498/LF298/LF396
o .
. -
:BSOLUTE MAXIMUM RATINGS
PLRALMLTER RATING i oot | )
— - : 1
Supply vohage ' * 18 Y |
Power dusetion (package himnation) 20 mw !
Opersimg smbienl temperature tange i
LF1e8 5510 « 128 ‘C
Lf238 -?%10 < 85 ‘C
LF3¢8 . Ote 47C 'C
Stotape temporstute. range ~&f 10 4150 'c
Inout voltape ) ' Ecualto .
Lupply voliage .
Lopic 10 1opiC 1rlerence dilterentinl vedinge: 47, =32 v
Qutput chon cicult duration Ingehinite
HOIg capacttor short cucul duration 10 (Y14
Lead temperatute (s0180nng, 10sec) 300 ‘C

“sample” mode,.

v g3 goal LN TLC, 1AV Ve 2 4115V Cp 0 U21WF, ano Ry = 10k!! Logie

telerence voltage = OV ang 10:¢ voliape = 2 4V

' LriesiLrose | LF2398
H PARAMETER 1EST COLDNIONS i - UKRIT
: . Min | Typ Mer iMan | Typ Nex
i At . et 1¢25°C 1 3o ? e mv
Iaput 0!'tel voltage J < : ) 10 e
) Ve 30°C 5 EIO 10 L0 na
Ingut L cuttem® ! : |
e | Fulb tempetsture range N ! | 100 nA
Input Ieecance T, 26°C ! 50 i 10 ]
G I MNCR 0k coor | Ce | 0.00¢ | 001 | %
s & ror N . i 2
: et temperatute tange cIT: 00?2 PN
Teecthiough aitEnuslion il at VhH? T,ur8°C. C, e D0LF | oe ’ u!, | ED Q) oii
T ey . - o A~ I . K I3 o
Cimut impedance T,0 25°C, "HOLD” moge o ; 0.5
Full tempeiatute range ¢ G 1
“hOLD” stept 1,6 25°C.C, e 00 F. Vo ,ne 0 o 20 | 1.0 2.4 myV
Supply curtentt . Y TI,_ 2%°C. g - 54 ¢ 5 165 m&
Logic anc 1o01< telerence iInput current 1,.08°C ? W0 7 Y whe
Leabagt curtent In10 hold cupaciton 1,¢ 25°CF, Hole mooe o] H i 30 209 pA
. ' Vo e WOV, G0 300 ¢ 4 i
Azzuisition time 10 0 1% Ve s ' 1
~ Cuc 001, F 0 | 20
RolC cazacitor énmgmg cum--;'\l Vo= Vaurs 2V | . ! A A
Suinly volage tejection tatio Ve 0 82 | o fe3 | 10 ct
Uitterennial logie thieshotd ' T, 2T ob | V¢ I B 1.2 2.4 v

LMIEY

! Me i pemn et i temparaivns fhtne (1 3UR 1 1L0°C When pleecotng 8¢ steesion
#newt tompecotory e 1O b 088 plasint DI pochspes mest he Borsiod | 8008 00 8
Petasivebiatance ma) ot LD T IW

ST e G rrlaal TONEGE ey AGE BICREP The ety Guen Pup ¢ Cmann Snde
Mloge s lopt 0 Ay 14 SQuUal 10 1he SuPNly *ORe s wANAYS [See=( Bomega

TRt et | o et g UieRrsine, ROw e oo Ome B e IGQu Pend mud? Phu oy Ine
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MONOLITHIC SAMPLE AND HOLD CIRCUITS

—
LF198/LF298]LF39g

TYPICAL DC PERFORMANCE CHARACTERISTICS
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TYPICAL AC PERFORMANCE CHARACTERISTICS
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IMONOLITHIC SAMPLE AND HOLD CIRCUITS | LF198ILF298/LF308

TYPICAL AC PERFORMANCE CHARACTERISTICS (cont'a)
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#include <io.h>

#include .<dos.h>
#include <math.h>
#include <bios.h>
#include <time.h>
#include <fcntl.h>
#include <alloc.h>
#include <conio.h>
#include <stdio.h>
#include <fcntl.h>
#include <stdlib.h>
#include <stdarg.h>
#include <string.h>
#include <graphics.h>
[*scanner.c*/

void datal);

void kbenterfint x,int y,int chgrec.ter,char *msg,int kbb);
void kbdatalint x,int charrecter,char *'msg1);
void logddata(Void); .
int Idscr();

void menusave();

void notef):

void printer();

void plotpagelint bb):

int read_ad(int b);

void restore(void);

void savedata(void);

void setint(void);

void Image(void);



80

void XMSmenu();

void Ramdoml);

void interrupt int8(void);
void interrupt {*oldfunc)();

void chow_sh():

struct atod( /* use save data all */ -

char  gradeQ[5]:

char  gradel(5};

char  grade2[5};

char  grade3(5);

' char . grade4(5];

char - gradeb[5j;

char grade6[12];

int shi8];

char  dnote{20];

unsigned char memseg1{560];

unsigned char memseg2(560];

}mdata;
unsigned  char a,vdata[2400];mux(2400];
unsigned 'char index-_y],inde:x_y2; /* use by input data */;
unsigned  int index:O,savef_la'g; /* use by savefres screen */
unsigﬁed int x,y,x1.yl,page=0; /* use by plot graph & toggle page*/
‘char  ascii; /* use by readkbd */
char  kload()=" |
char  sh(]={0,0,0,0,0,0,0,0};
char  *grade(]={" " " vt PUTXTADX *"TXT.DAT
char  kbbuff[40] kbbuff1[20],kbbuff2{20],fname[20],dnote(20];
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int *image1 .kb_en kb_data,point,endline kbdy,kbésc;
int  msh(2](8],maxx=639,maxy=349,midx=319,midy=174;
int  count,idx=0;

int m,scancode,i:

/i***lﬂl{*il*l'Qi*{i*i**!!***lﬂ*l!*!*li*il{**{**ﬁ*iiil*i*i*i*ll&l*i*li**’iil
l{/
/* MAIN PROGRAM */

/*****l'i‘l*li{{'*{lﬂl!**l-*i*****lHI-ill#l{*}ii*}i}**iilfiii*{*l&ii{{{li}l*i!***

3y

void main ()

{
char  *msg;
int XY,
char  flag=0:

* Set control word 8255 */
outportb(0x703,0x8a);
outportb(0x700,0);

/* Display menu & tytle */
[nitialize();
title();
playt();
XMSmenu(midx-1 60,mid\;-1 12);
getchl();
icon();

/* Display Imformation */

x=338,y=35;
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setcolor(11);
gprintf(x,y,"%4s %4s %5s %4s %4s %4s"grade(0]gradel1],grade(2],grade[3],
grade[4],grade{5]);
/* Loop for read keyboard */
for (3:)
{
if (flag2=0)
{
setcolor(0);
board{0,maxy-24,maxx,maxy,7);
setcolor{1);
outtextxy(O,maxy-15," F1:  F2: F3: F4: Fb: F6; E7: F8:
FO:  F10. ™)
setcolor{15);
outtextxy(0,maxy-15," P‘/B‘ FF RW STOP* SAVE LOAD PRINT
DATA NOTE  QUIT";

setcolor(1});
flag=1;
}
readkbd();
if(scancode == 0x3b00){ /* Help service F1 */
x=338,y=35;

setcolor(11);.
gprintfix,y,"%4s %4s %55 %ds %4s %4s",graéie[0],grade[1],grade[2],
grade[3],grade(4],grade{5));
setcolor(0);
msg=grade(5];
’ ms§+=4;

if (*msg==0x42)
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flag=0x50;
it {(*msg==0x62)-
flag=0x50;
if (*msg::beO)
- flag=0x42;
if (*msg==0x70)
flag=0x42;
*msg=flag;
x=338,y=33;
setcolor(11);
gprintfx,y,"%4s %ds %5s %4s %4s %4s" grade(0],grade(1],grade(2],
grade(3},grade[4],grade(5]);
sétcolor(1};
flag=0;
}
if(scancode == 0x3c00){ [* F.F sercive F2 */
read,_ad(0);
flag=0;
}
if(scancode == 0x3d00){ /* RW sercive F3 */
read_ad(1);
flag=0;
}
if(scancode == 0x3f00){ /* Save. sercive F5 */
menusave(); |
flag=0;
} .
if(scancode == 0x4000){ . /* Load ser_cive F6 */

loaddata();



- flag=0;
}
ifscancode == Ox4100)
printer(); l
flag=0;
}
iflscancode == 0x4200)
datal);
flag=0;
)
ifscancode == 0x4300){
note(};
flag=0;
}
iflscancode == 'Ox44'00){
‘ closegrapht);
freefimage1);
exit(Q);
b
glse{}
} /* End readkbd loop */
}/* End function MAIN */

/ii**{**l*lii{;{**{iil{i********i/
R w

[*  Read data from a/d ~ */
/{l.*i***i****l*i******i’**&***i*l
int read_ad(int b)
{

unsigned char a,z

int mi1,m2;

%
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/* Print sercive F7 */

_{* Data sercive F8 */

/* Exit sercive F9 */

/* Exit sercive F10 */



/* Clear allocate memory */ /* clrmemi), */

'inde;x\=0;

saveflag=0; /*. srserf(); */
/* Set loop FF. & RW. */ )

for (i)

{
/* Print active mode.*/

board(0,maxy-24,maxx,maxy,7); /* Ffrint active rr;ode *
setcolor(Q);
it (b==0){.
, outtextxy(0,maxy-15," FORWARD -READ: Read data from A/D &
Plotgraph on screen.  STOP™):
setcolor(4);

outtextxy(Q,maxy-15," 2 Fa:

}
else {
outtextxy(O,ma;(y-lS,“ REVERSE READ: Read data from A/D & Plotgraph
on'screen. F4:STOP.");
setcolor(4);

outtextxy(0,maxy-15," : ’ F4:

setcolor(1};
/* Start motor */
‘ if -{b==0)
{ /* Start motor F.F */

a=inportb(0x700);
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a=a&0x07;
a=al0x08:

.outportb(0x700,a);
glse

a=inportb{0x700);
a=a&0x07;
a=al0x20;
outportb(0x700,a); -
y ff |
/* Clear SH1-SH8 */
z=0; 5
for-a=0;a < 8 ; a++)
‘mdata.shlal=z;
© form1=0m1<2:m1++)
forlm2=0;m2<8;m2++)
mshim1H{m2]=0;
/* Start fead A/D */
plotpage(by);
./* Esc to exit */ |
it (scancode==0x011b)
break;
I* Read key loop */
for (;:),
{
readkbdi);
/* Esc key press */

if (scaricode==0x011b)

/* Start motor RW */



break;
/* F4 stop */
if (scancode==0x3e00)
break;
/* F2 key press */

if fscancode==0x3c00)

b

0;
break;

}
/* F3 key press */

if - (scancode==0x3d00)

b

1;
break;
&
/* F5 key press */

if (scancode==0x3f00)

menusave();
continue;

}
/* F9 key press */

if (scancode==0x4300)

note();

[* Print main menu */

board(0,maxy-24,maxx,maxy,7);

87
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setcolof(0);

outtextxy(0,maxy-15,"READ MODE:  P/B  FF
EXIT.");

setcolor(4);

outtextxy(Q,maxy-15," - F1 F2: F3:

setcolor(1);

continue;
. }
}/* End key loop */ :
if (scancode==0x011b)
break;

} /* End loop FFE. & RW. */

k

/i{iliilllll}i***llllill**l!**!liill/

/* Plot grap 2 page *./

/l‘*}l*lx.ll***i***lll!*{il*l'l*l"li!l/'

void plotpagetint bb)

s

int x,y,d,mc,zm2,m1;

char a;

/* Set interrupt vector */
setint();

/* Loop display. on s;:reen Mo
for (;;)
{

[* Print box */
setfillstyle(1,8);
t;ar(7,33,330,43):

RW

FS:

SAVE

F9:

NOTE

Esc

to
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setcolor{15);
d=15;

for (mc:é;mc > O:mc-)

E

{

rectangle(d,33,d+24,43);
d+=40,

}

/* Display 640 pixel 2 chanel page 1 */
iflpage==1)
{
‘icon();
x=20,y=35;
setcolor(11);

gprintf(x,y,"%Zd %2d  %2d %2d %2d %2d %2d %2d'.mdata.sh[0],
mdata.sh{1],mdata sh(2],
mdata.sh[i%],mdata.sh[4],mdata.sh[5],mdata.sh[6],mdata.sh[7])’;
x=338,y=35;
setcolor(11);
gprintf(x;y,"%4s %4s %5s %4s %ds %4s",grade[0],grade[i],grade.{2],grade
[3].grade(4],grade|5]);
outtex'o;yﬂ 10,200,mdata.dnote);
~ Timel); |
board{0,maxy-24,maxx,maxy,7); /* Priﬁt active mode */
setcolor{0);
if (bb==0) .
oufctextxy(O,maxy;-15," FORWARD READ: Read data from A/D &
Plotgraph on screen.  STOP.%):;

setcolor(4);
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outtextxy(0,maxy-15," : F4.

}
elsef
outtethy(O,nﬁ'axy-15," REVERSE READ: Read data from A/D & Plotgraph
on screen. F4:S'I.'OP."');
setcolor{4);

outtextxy(Q,maxy-15," F4:

}
“setcolof(1);

brrifr]

pagen=1;

setactivepage (page);

setcolor(0);
if (bb==0){
outtextiy(0,maxy-16,” ‘FORWARD READ: Riead data from AID &
Plotgraph on screen. STOP."); . :
| setcolor(4);

outtextxy(0,maxy-15," Fa.

}

else {

outtextxy(0,maxy-15," REVERSE READ: Read data from A/D & Plotgraph
dn screen. F4:STOP."):

setcolor(4);
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outtextxy{0,maxy-15,"

}

setcolor(1);

-pagei=1,

, setactivepage (page);

/* Clear SH1-SHS8 */ -
2=0;
for (820 ;a < 8 a++)
mdata.sh(a]=z |
for(m1=0;m1<2;m1+4+)
for(m2=0;m2<8;m2++)
msh[m1}[m2]=0;

.

*chow_sh();

setfillstyle(1,8);
bar(7,33,330,43);
setcolor(15);

d=15;
for {mc=8;mc > 0;mc-)
{
rectangle(d,33,d+24,43);

d+=40;

x=20,y=35; -

setcolor({11);

F4:
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gprintflx,y,"%2d  %2d %2d %2d %2d %2d %2d %2d"mdata.sh[0],

mdata.sh(1],mdata.sh(2],
mdata.sh(3],mdata.sh(4],mdata sh(5],mdata.sh[6],mdata.sh[7]);
x=338,y=35;
- -setcolor{11);
gprintf(x,y,"%4s %4s -%5s %4s %4s %43.",grade[O],'grade[1],gradé[Z],grade[é],
grade(4],grade(5));

outtextxy(110,200,mdata.dnote);

x=40,y=1 61:
Gimage(89);  setcolor{11); .

plot(x,y);

x=40,y=283;
Gimage(211); setcolor{11);

plott(x,y);

setvisualpage (page);
page~=1;

setactivepage (page);

/* If key press -> break */
readkbd();
if. (scancode==0x3e0Q) /* F4 Stop */
{

/* Stop motor */

outportb(0x700,0x10);

outportb(0x700,0);
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restore();
break;
}
/* If key press -> break *'/
if (scahcode==0x011b) /* Esc */-
{

[* Stop motor */
outportb(0x700,0x10);
outportb(0x700,0);
restore();

break;
}
} /* End loop display on screen */

/* Print main menu */
setvisualpage (page);

) board(0,maxy-24, maxx,maxy,7); * Print active mode */
setcolor{0);
outtextxy(0,maxy-16,"” READ MODE:  P/B FF RW SAVE
EXIT.");
setcolor(4);
outtextxy(0,maxy-16," F1: F2.  F3: F5: F3:

setcolor(1);

}

/«liil}*lll*!l*l*ill*{}{ll&!i*l{l{ili{i{*ik*.l**l/

/* chow data int to sh */

/*****{ilii*}llii{liilil*{*l**_lii*iil*illl&l’{{i/

NOTE

Esc

-to
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void chow_shl)
{

int ssh,sum,sum1,m1,m2,n=1,b,sidx,count;

sidx=idx;
if(sidx<560)
{
b=0;
for(count:O;count<sidx;count++l)
{
m2=mux[count];
m1=msh{n-1][b];
if(m1>m2){
mshinllbl=m1;’
mdata.sh{b]=m1;
}
ifim2>m1){
msh[n}{b]l=m2;
mdata.shib]=m2:
.}
msh(n-1](bj=mdata.sh[b];
ifimdata.sh{b]>100)
mdata.sh([b]=99;
iftmsh(n-11[b]>100)
msH[n-? 1{b}=99,;
iftmsh{n][b]>100)
msh{n](b]=99;
ifim2>100)

m2=99;
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b++; ‘
iflb > 7)
b=0;
Y/* for ¥/
R
else
{
ssh=sidx-5569;
sum=ssh/8;
suml=sum*8;

b=ssh-sum1:

for(count=0;count<maxx;count++)
{
m2=mux[sidx-maxx+count]; /* input data */
m1=msh(n-1}{b];
iffm1>m2){
msh[n][b]:m];
mdata.shibl=m1;
}
ifm2>m1){
msh{n]{b]=m2;
mdata.sh(b]=m2;
}
mshin-1}{b]=mdata.sh(b];
if(mdata.sh(b}>100)
mdata.sh(b]=99;
ifimsh[n-1][b]>100)
msh(n-1]{b}=99;
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ifimshi{n][bj>100)
msh{n][b}=99;

iffm2>100)
m2=99;

b+,

iflb > 7)
b=0;

b/* for ¥/
} /* else */
}

/**i**ll!*{*l***i****{*i*i****«l*iiii*!*l*il*li!{l***illil:}*il*/

/* Plot graph from buffer memory to monitor display CH1 ~ */
l*lll***.iil****!i****{**li*l**l*****iil*i*******?*l‘&*****i****/
int plot(int x.int y)

{

int x1=40,y1,a,psh,pidx,psum,psum1,p,p2,aa=0,tmiem=0;

index=idx;
pidx=idx;

-moveto(x,y);

if (index<4480)
{
for(count=0;count<index;count++)
{
' psum:cqunt/é;
psuml=psum*8;
p=count-psumt;

if(p<4)
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{
for(p2=0;p2<4;p2‘+f)
{
a=vdata[count];  /* input data */
aa+=g;

count++;

da=aal4,
mdata.memseg1{tmemj=aa;
tmem++,
y1=168-aa;
iftyl > 186) { y1 = 185; }
iflyl < 90) { y1 =90; } '
lineto(x1,y1); ‘
X1 ++;
if(x1==600)
x1=39;
}
bo/* for ¥/
}
else
N
for(count=0;count<4480;count++)
{
psh=pidx-4479;
psum‘:psh/8;.
psuml=psum?*g; ‘
p=psh-psum1;
if(p<4)
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{
for(p2=0;p2<4;p2++)
{
-a=vdata[index+count-4479]; /* input data */
aa+=3,

count++; pidx++;

aa=aaf4;
mdata.memseg1{tmem]=aa;
tmem++; .
y1=168-a3;

iflyl > 185) ( y1 = 185; }

iflyl < 90) {-y1=90; }
lineto(x1,y1);
X144,

if(x1==600){
x1=39; y1=168; moveto(39,168):

}
pidx++;

F/* for ¥/

y=y1,
}

/li{&*i***i*ll_{-il»****&*'l-***ll&*l}{!***l*}ii*}ili****il****{**i**/

[*  Plot graph from buffer memory to monitor display CH2 ~ */

/l!*lilllll}i{lll{lll***i*I*l**lﬂil*i!{llli*iil*{ll*{i**}llli{i*l/

int plott(int x,int y)

{
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int x2=40,y2,a,psh,pidx,psum,psum1,p,pp,aa=0,tmem=0:

index=idx;
pidx=idx;
moveto(x,y);
if (index<4480)
{
for(count=0;count<index:count++)
{
psum=count/8;
psuml=psum*§;
p=count-psum?;
if(p>=4)
{
for(pp=0;pp<4;pp++)
{ 1
a=vdatalcount];  /* input data */
aa+=a;

count++;

aa=aaf4;
mdata.memseg2[tmem]=aa:
tmem++;

y2=290-aa;

ifly2 > 307) { y2 = 307: }
ifly2 < 212) { y2 = 212; }
lineto(x2,y2); .'
X2++;

if(x2==600)
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x2=39;
}
bI¥ for */
}
;else
{
for(count=0;count<4480;count++)
{
psh=pidx-1119;
psum=psh/8;
psumi=psum*g;
p=psh-psum1;
if(p>=4)
{
for(pp=0;pp<4;pp++)
{
a=vdata[index+count-4479]; /* input data */
aa+=a;
count++;, pidx++;.
.’
| aa=aal4,
mdata.memseg2[tmem]=aa; '
tmem-++;
y2=290-ag;
ifly2 > 307) { y2 = 307;}
ifly2 < 212) { y2 = 212; }
|ineto(x2,y2)‘;
X2++,

(x2=%600)



101

x2=39; moveto(39,290);

pidx++;

b* for ¥/

y=vy2,

/:li**}l*’il**{*l}ill!il‘li*}/'

/*  Time / Day *

R L Ly,

'Ifirr;e()

{

inf x,y;
struct tm *newtime:;
time_t aclock}-
setcolor(7);
X=425,y=70;

/* Time */ - setcolor(8); ‘
gprintf(x,y," "\ I* edit putimage */
sétcolor(11); -
time(&aclock);

‘ newtime=|localtime(&aclock};
gprintfx,y,"%s" asctime(newtime)):

}

/*l'l**ﬁlli*l**liil**li***i/

/*  Read key */

/{*}*l{**ill*!lill{l}**ll{/
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readkbd()
(-
/* Scancode => Key */
Time();
scancode = bioskey(1);
iflscancode != 0) bioskey(0);

return(scancode);

}

/*l-'{*i}l*lli«lil*i**!lﬂl*!ill*il/

/* XMS install " */
A SR L PPy
void XMSmenu(int x,i‘nt y)
{
board(x,y+24,x+311,y+212,7):
setcolor(4); :
gprintf(x+13,y+{12*3),"Initial XMS");
if(IXMSinstalled())
{
gprintf(x+13,y+{12*4),"This program use Extened memory. and HIMEM.SYS"),
exit{1);
b
gprintf(x+12,y+{13*4),"Initial passed..);
gprintf(x'+12_,y+(.13*5)',"Conventi.onal memory left %1u bytes",farcoreleft());
gprintf(x+12,y+(13*6),"Extended memory left %d Kbytes" XMSleftall()):
gprintf(x+12,y+(13*7),"Allocate memory");
getchi);
}

/*iii*{!i******i*il**{!l**i***/

[* Note service roytine  */
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/{*****l**ll‘l*i{iili*l*l*l’*!!l/

void note(void)
{
int  num,x.y;

char a;

/* Display cor.nment *
board(O,maxy-24,maxx,maxy,7); © [* Print active mode */
setcolor(0);
outtextxy(0,maxy-15," In -.this mode you can enter COMMENT.  to _EXIT.");
setcolor{4);
outtextxy(0,maxy-15," Note: ' ESC Bk
setcolor{11);
x=110,y=200;
setcolor(8);
outtextxy(110,200," - ¢
setcolor{11);
outtextxy(x,y,"_");
num:O,a:O;:
mdata.dnote[num+1]=a;
/* Loop for readkbd */
for (;;)
{
scancode=ascii=getch();
if(scancode. == 27) /* ESC */
{
setcolor(8); ‘
outtextxy(110,200," ")
break;



}
iflscancode == 34)
{
break;
"}
iflscancode == 13) °
{

break:

else

it (num==70)

continue:
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o

/* Enter ¥/

[* continue: */

mdata.dnote{numj=ascii:

num++,

a=0x5f;

mdata.dnote{numj=a;

a=0;

mdata.dnote(num+1]=a;

setcolor(8);

outtextxy(110,200,"

setcolor{11);

outtextxy(110,200,mdata.dnote):

X+=8;

}
/* End of loop readkbd */
a=0,

mdata.dnote[num]=a; -

'
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outtextxy(110,200,mdata.dnote]:

setcolor(8);

outtextxy(110,200," ' ),
setcolor(11);

outtextxy(110,200,mdata.dnote);

}.
/*i*f**‘li**l**ll****‘*/
/* Data menu ¥/

/***l*&&il***i‘*lllii/

-

- void data(void) .
{

.char *msg;

int  ab.mem;
[* Delete box */

x=338,y=35,.kb_data=0;

setcolor(11);

gprintflx,y,"%4s %4s %5s %4s %ds %4s",grade(0],grade([1),grade(2],grade(3],

grade(4],grade[5]);
setcolor(1);

/* Print mode active */

board(0,maxy-24,maxx,maxy,7); /* Prin‘t active mode */
setcolor(4);
outtextxy(0,maxy-15," DATA: CBJ.
) .
setcolor(Q);
outtextxy{0,maxy-15," In mode you can install specifice your  following the

menu,  to EXIT.":

setcolor{11);

Esc
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/¥ Image for MENU */
a=(maxx/2),b=(maxy/2);
" /* Draw data menu by put image */
image 1 =malloclimagesize(209,94,429 254))-
getimage(209,94,429,254,irr1a.ge1);
setcolor(7):
bar(a-110,b-80,a+110,b+80);
setcolor({0);
rectangle(a-110+2,b-80+2,a+110-2,b+80-2);
rectanglela-110+4,b-80+4,241 10-4,5+80-4);
rectangle(a-110+4,b-80+25,a+11 0-4,b+80-25);
line(a-110+4,b+80-57,a+110-4,b+80-57);
x=a-110,y=b-70; /*-209,169 */
setcolor{4);
gprintf(x,y," EDUCATION ENGINEER MENU;
gprintf(x;y+25," GRADE:"):
gprintf(x,y+35,"  #/FT:"):
gprintf(x,y+455" WALL:";
gprintf(x,y+55," QDM
gprintf(x,y+65," P_NO-:");_‘
gerintf(x,y+75,"  P/B:"):
gprintfix,y+100," F_INDEX:);
gprintfix,y+110," F_DAfA:"); _

gprintfix,y+132." Esc to Exit"):

setcolor(0); .

gprintf(x,y+285," %s 4 CHAR",grade(0));
©* gprintf(x,y+35," %s" grade(1)):

gprintf(x,y+45," %s" grade(2]):

gprintf(x,y+55," %s",grade(3));
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gprintf(x,y+685," . 0/o‘s",grade[zi]);
gprintf(x,y+75," %s",grade[5]));
gprintf(x,y+100," %s":.grade[6]);
gprintf(x,y+110," %s"',grade[7]);

/* Set start addre;s */
| x=a-110+10,y=b-70+15;
lébdv=‘v;
point=0; endline=0;
/* Read keyboard */-
dof
msg:gréde[point];,
if (kbdy < 193)

kbdata(x,6,msg);

iflpoint==1) -

{ DN
' for(m=0;m<4;m++)
mdata.grédeO[ml:*msgﬁ-#;

}

iflpoint==2)

{
forim=0;m<4;m++)
‘mdata.grade 1{m]=2*msg++ )

b

if(point==3}

{

for(m’=.0;m.<4;m++)

mdata.grade2(m]=*msg++;
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iflpoint==4)
{
for(m=0;m<4;m++)
mdata:grade3{m|=*msg++:
}
. if{point==5)
{
forlm=0;m<4;m++J
mdata.graded[m]=*msg++;
}
if(point==6)
{
for(m=0;m<4;m++)
mdata.grade5[m]=*msg++:
}
if(kbdy>193)
kbenter(x,kbdy,16,msg,1); /* EDIT */
iflpoint==7)
{
for(m=0;m<12;m++)
mdata.grade6(m]="*msg++;
}
Iwhile( kb_data==0);
/* Display"box *
setfillstyle{1,8);
bar(325,33, maxx-5,43);
'setcolor{18};
a=335;

for {mc=6;m¢ > O;mc--).
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{
rectangle(a,33,a+40,43);
a+=50;

}

x=338,y=35;

setcolor{11): '

gprintf(x,y,“°/o'4s %4s %5s %ds %ds %43",grade[0],grade[1],grade[Z.],g'radeB],
grade(4],grade|[5});

kb_data=0:

pagen=1;

setactivepage (page);

setfillstyle(1,8);
bar(325,33,maxx-5,43)
seteolor(15); |

a=335;-
for (mc=6;me > O:mc-)
{
rectangle(a,33;a+40,43):

a+=560;
}
x=338,y=35:
setcolor(11);
gprintfx,y,"%4s %4s %5s %4s %ds %45“,grade{0],grade[1],grade[?],grade[3],
grade(4],grade[5}]); ‘

pagen=T;

setactivepage (page);
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putimage(209,94,image1,0);
}

/li}{**ili}{ii.i{l**I-l'l'*iil'**l'*l'i-lviiilil}*l-*iiii!/

™ Kbdata one line */
/*il**l’ii!lll!!lili*l:**liil&i*llliil*i;li*ll‘_}il*/
void kbdatalint x,int charecter,char *msg)

{ ;

int  kbd2,kbindex2;

char -flag2=0;

[* Clear key buffer */
flag2=0:
setcolor(1);
ascii=0;
for(kbindex2=0;kbindex2 < 20;kbindex2++)
~ kbbuff2[kbindex2]=ascii;
[* Display on x,y position */
 setcolor(7); .

_ outtextxy(x+70,kbdy+10,"  ");
setcolor(0);
outtextxy(x+70,kbdy+10,"_");
kbindex2=0;

/* Wait for key press */
for (i)
{
sc.an'code=ascii=getch();. )
if (scancode==27) ’ /* key ESC ¥/
{
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kb_data =1;
‘break;
}
I* Down key press , key ENTER */
if (scancode==13)
{
poiNt++;
kbdy+=10;
break;
}
if (asciil=0)
{
/* Back space key press */

if (scancode==32)

if (kbindex2!=0)
[
kbindex2~;
ascii=0x5f;

kbbuﬁ2[kbindexé]=ascii;
ascii=0x20;
kbbuff2[kbindex2+1]=ascii;
setcolor(7);
outtextxy(x+70,kbdy+10," ")
setcolor(0);
outtextxy(x+70,kbdy+10,kbbuff2);
flag2=1; '

saveflag=0;
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else
{
[* Other key press */
‘if (kbindex2!=charecter) -
{
. kbbuff2[kbindex2]=ascii;
ascii=0x5f;
kbbuff2[kbindex2+1]=ascii;
. kbindex2++;
setcolor(7);
~ outtextxy(x+70,kbdy+10," %
setcolor(0);
' outtextxy(x+70,kbdy+10,kbbuff2);
flag2=1;
saveflag=0;
}
if(kbindex2 == (charecter-1))
.'{
endline = 1;.

it (kbdy!=244)
point++;
kbdy+=10;

break;

break;
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}
[* Save key buffer to input buffer */
if (flag2!=0)- :
{
kbd2=0;
kbbuff2[kbindex2]=kbd2;
for {(kbd2=0;kbd2 < charecter;kbd2++,msg++)
*msg=kbbuff2{kbd2]; .
msg-=charecter;
setcolor(7);
outte'xtxy(x+f0,kbdy,“ "),
setcolor{0); |
outtexxxy(x+70,kbdy,msg);
)
iflpoint==6)
kbdy+=15;
o End loop ‘funetion */
[FREEEERA AR AR A xR A AR AR R R
[* ‘Menu save datd fils */ .
R R T PPy
void menusave()
{
int x,y.a,b;

char  *msg;

index=idx;
f* Put menu to screen */

image T=malloc(imagesize(150,maxy-80,maxx-1 50,maxy-3b));
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'éetimageﬂ 50,maxy-80,maxx-160,maxy-30,image1);
-a=150+1 O,b=maxy-30+1 0; ‘
board(150,maxy-80,maxx-150,maxy-30,7);
setcolor{4); .
rectangle(4+150,maxy-80+4,maxx-1 50-4,maxy-30-4);
rectangle(6+1 50,maxy-80+6,maxx-150-6,maxy-30-6);
outtextxx./(a,b,“ SAVE FILE NAMEY);
outtextxy(a;b+10,"'F_INDEX:");
outtextxy(a,b+20," F_DATD:");
x=240,y=279;
point=6;
setcolor(0);
~g;printf(x,y+10,"%s->",grade[6])-;
gprintf(x,y+20,"%s->",grade[7]);
X=240,y=279;
kb_en=0;
kb_data=0:;
kbesc=0;
/* Read keyboard */
for ()
{
' readkbd();
msg=grade[point];
iflkb_en == 0)
kbenter(x,y,19,msg,1);
iflpoint==7)
for(m=0;m<12;m++)

mdata.grade6[m]=*msg++;
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}
[* Esc key press -> break */
iflkbesc==1 && kb_en==1)
brez;k; '
/* Enter key press *f
if (kb_data==1 && kb_en == 1)
{
savedata();
break;
} :
} /* End key loop */
/* Restore 'screen */
grgde[6]="TXTZIXD
grade(7]="TXT.DAT :
putimage(150,maxy-80,image1,0);
freelimage1);
}

/*‘l{lﬂl!I'iiii*lli*i*iiiiiil*l*!*'l/

{* Recive key to kbbuffer  */
/-ﬁ**{*lill***!i{**liil**ii*l’l**{/
void kbenter(int' x,int y,int charecter,char *msg;int kbb)
{

int kbd1,kbindex,kb;

char flag=0; .

/* Clear key buffer */
flag=0;
setcol.or(J )}

ascii=0;
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© for(kbindex=0;kbindex < 20;kbindex++) .
kbbuffkbindex]=ascii;
/* Display. on X,y position */
setcolor(7);
“outtextxy({x+70,y+10," ik
setcolor(0);
out;extxy(x+70,y+10,"_");
kbindex=0;
/* Wait for ke;l pr‘ess Wi
for (;;)
{
scancode=ascii=getch();
if (scancode==84)
break;
if (scancode==27){ /* esc */

kbesc=1; kb_data=1;

goto Exit;
}
it (scancode==34)
b'reak;
if (scancode==13) [* enter */
{
y+=10; kb=1, point++;
break;
}
if ‘(asciil=0)

{
. I* Back space key press */

if {scancode==32)
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if (kbindex!=0)
A
kbindex—;
ascii:def;
kbbuff[kbindex]=asci;
ascii=0x20;
kbbuff[kbindex+1]=ascii;
.setcolor(7);
outtextxy(x+70,y+70,"
setcolor{Q);
outtextxy(x+70,y+10, kbbuff);
flag=1;

saveflag=0;

else
{
/* Other keéy press */ "
if (kbindex!=charecter)
{
kbbuff{kbindex]=ascii;
-ascii=0x5f;
kbbuff(kbindex+1]=ascii;
kbindex++;
.setcolor(7); ‘
-outtextxy(x+70,y+10," )
setcolor{0);

outtextxy(x+70,y+10 kbbuff);
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flag=1;

-saveflag=0;

}
[* Save key-buffer to:input buffer */
if (flag!=0)
{
k‘bd1=0;.
kbbuff(kbindex]=kbd1; .
for kbd1=0;kbd1 < charecter;kbd1++ msg++)
*msg=kbbufflkbd1];
msg-=charecter;
" setcolor(7);
outtextxy(x+70,y," N |:
setcolor{Q);
outtextxy(x+70,y,msg);
}

/ﬁ**{i**!l{lll*lﬂl*i*l F DATA l**iii*l}l*-*i*iiilill*/

iffkbp == 1)
{
msg=grade(point];
flag=0;
setcolor(1);
ascii=0;

forlkbindex=0;kbindex < 20:kbindex++)
- kbbuff1[kbindex]=ascii;

[* Display on x,y position */



119

setcolor(7);
outtextxy(x+70,y+10," ")
setcolor(0);
outtextxy(x+70,y+10,"_");
kbindex=0;
./* Wiait for key press */
for (;,)
{
scanéode:ascii:getc;h();
if (scancode==84)
break;
if (scancode==27)
{
kbesc=1; kb_data=1;
goto Exit; :
}
if {scancode==34)
break;
if (scancode==13 && kb == 0)
¢
y+=10;
break;
}
if {scancode==13)
break;
if (asciil=Q)
{
/* Back space key press */

if. (scancode==32f
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if (kbindex!=0)
{
. kbinde;(—;
ascii=0x5f;
kbbuff1 [kbindex]=ascii;
ascii=0x20;
kbbuff1[{kbindex+1]=ascii;

- setcolor(7);
outtextxy{x+70,y+10,"
setcolor(0);
outtextxy(x+70,y+10,kbbuff1);

flag=1;

saveflag=0;

. A "
}
else
{
/* Other‘key:.press R/
if (kbindex!=charecter)
{

kbbuff1{kbindex]=ascii;

ascii=0x5f,

Kbbuff1(kbindex+1]=ascii;

kbindex++; -

setcolor{7);
outtextxy(x+70,y+10," i

setcolor(0);

outtextxy(x+70,y+10,kbbuff1),
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flag=1;

saveflag=0;

}
/* Save key buffer to input buffer */
if (flag!=0)
{
© kbd1=0;
kbbuff1{kbindex]=kbd1;
for (kbd1=0;kbd1.< charecter;kbd1++ ,msg++) .
| "msg=Kkbbuffi(kbd1];
msg-=charecter; -
setcolor(7);
quttextxy(x+70,y+10," °);
setcolor(0);
outteX‘txy(x+70,y+'10,'msg_);
} /* end for */
}/* end if-kbb */
iflpoint==7)
Kb_data=1;
Exit:
kb_en=1;
}

!

/liil‘ll’ll!llii!«lll}il'lii'l!l{lill*{ill!*ll*.{*i*!/

/* ' Save d‘ata from buffer. to hard disk */

/!’lillli*"*i***i**il**il**i-**j***li*l!*"*ll*{l*i/

void savedata(void) 5 /¥ MUST EDIT ¥/
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FILE  *fp;

int  xy

/* Save index dat'a.*/
if((fp=fopenigrade[7],"'wb") != NULL)
{
fwrite(&mdata,sizeof(struct atod),1,p);
fcloselfp);
} /* end loop save file */
/* Set page display & save it to buffér */
iftfp==NULL)
{ > g
' putimage(150,maxy-80,imdge1,0);
board(180,maxy-80,maxx-180,maxy-30, 2);
setcolor(0);
rectangle(4+1 80,maxy-80+4,maxx-180-4; maxy-éOA);
rectangle(6+180,maxy-80+6,maxx-180-6,maxy-30-6); -
setcolor(4);
x=240,y=279;
outtextxy(x-5,y+5," WRITE TO DISK-ERROR.");
outtext)iy();-s,y+15," ANY KEY TO CONTINUE. ),
getchl);
putimage(160,maxy-80,image1,0);
setcolor(1);
bioskey(Q);
+ /* end loop open file error *

}

/lll****{l*il’!**i****i*_ll’*l*{ll}l’liilll‘**_*l
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/* Load data to display on screen *
/!i***l{}ii;l*i*lil’i**l‘l*ill}i*}i*iIiillll}*l/
void loaddata(void)
{ ' ‘
FILE *fp;
it Xy

char  *Imsg;

boardiO;maxy-24,maxx,maxy,7),” . [* Print active mode */

setcolor{4);

outtfaxtxy(O,manyS,f LOAD: ' F_INDEX . F_DATA Esc
"), 4

setcolor(0);

outtextxy(0,maxy-15," In mode you: can enter to search & display
to EXIT ) ’ |

[* Clear memory befor load */
image 1=malloclimagesize(1 50,ma.xy-’80,~maxx-'1 50,maxy-30));"

"getimage(150,maxy-80,maxx-150,maxy-30,image1);

t;oardﬂ 50,maxy-80,maxx-1 50,maxy—30,7);
setcolor(0); .
rectangle(4+150,maxy-80+4,maxx-1 50-4,maxy-30—4);
fectangle(6+150,maxy-80+6,maxx-160-6,maxy-30-6);
setcé!or(4);

x=166,y=279;

outtextxy(x.y," LOAD INDEX FILENAME.";
outtextxy(x,y+10,"F_DATA:"); )

setcolor(0);

point=7,
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ktg_en:O;

Imsg=kioad:

if(kb_en ==. 0)
kbenter(x,y,19.Imsg,0); ,

/¥ Load irdex p;inter */

ifl{fp=fopen(kioad,'rb")) == NULL)

{
putimage(160,maxy-80,image,0);
board(180,maxy-80, maxx-180,maxy-30,7);
setcolor(0); :
rectangle(4+180,maxy-80+4,maxx-180-4, maxy-30-4);

' rectangle(6+180,maxy-80+6,maxx-180-6, maxy-30-6);
setcolor(4);. ' '
x=188,y=maxy-80+10;
ou.ttextxy(x-s,y+5,“ OPEN FILE TO.DISK ERROR."):
outtextxy'(x-s,yys," ANY KEY TO CONTINUE. ¥;
setcolor(1);
getch();
goto LABLE;

}
/* if Esc key press to break */
“ if (scancode==27)
{
seffillstyle(1,8);
bar(150,maxy-80,maxx-150,maxy-30);
board(O,maxy—l‘24;maxx,maxy,7);
setcolor(1); |
" outtextxy(0,maxy-15," F1:  F2: F3:. F4: 'FS: F6:. F7: F8:
Fl0: %
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setcolor(15);

outtextxy(O,maxy-15" P/B FF RW STOP SAVE LOAD
NOTE  QUIT"); (

setcolor(.1 )

/* break; *

}/* end lood key esc */

/* If enter key press to load from disk & display */

if(fp!=NULL)

{

rewind(fp);

?

ff,(fread(&mdata,si'zeof(struct atod), 1 ,fp));-

putimage{150,maxy-80,image1,0);
board(150,maxy-80,maxx-150,maxy-30,7);
setcolor(0}; \
rectangle(4+150,;maxy-80+4,maxx-1 50—4,max-y-3'0-4);
rectangle(6+1 50,maxy-80+6,maxx-150-6,maxy-30-6);

setcolor(11};

x=198,y=maxy-70;

outtextxy(x-5,y+5," OPEN FILE TO DISK OK.");

‘outtextxy(x-5,y+15,"  ANY KEY TO CONTINUE. ),

setcolor{1});

putimage(150,maxy-80,image1,0); g .

Idscr{);

goto LABLET;

/* Fill data-to display screen */

PRINT
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}
LABLE:
putimage(1 So;maxy-SO,image1 Q)
freelimage1);
LABLE1:
. fcloselfp);
board(b,maxyl24,maxx,'maxy,?);

setcolor(1);

outtextxy(0,maxy-15," F1:  F2: F3: F4: ~.F5:

‘F10: )

setcolor(15);

F6:

F7:

F8:

F9:

outtextxy(0,maxy-16" 'P/B. FF RW STOP SAVE LOAD PRINT

DATA NOTE  QUIT*;
setcolor(1);
for(i=0;i<20;i++)

kload[i]=0;

}  /* Out of function */-

i/{*!l***li*{i*i*i*ii{iii**l*!*}l{l*!i*l

/* Load data from disk to memory */
/**I’*l‘"*i**‘l**«li*{’l**l*"ll*f*‘**lli’l‘*/
int Idscr()
{

int- pointr,x,y,mc,d;

char  *gr;

/* pointc=pointc*36: */

index=0:;
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/* Load note */
setcolor(8);
outtextxy({110,200,"
setcolor(11); _
outtex'.txyﬂ 10,200,mdata.dnote);
/* Display grade & box menu */
gr=_grade[0];
for {pointr = O.; pointr < 5 ; pointr++)
*gr++=mdata.gradeQ{pointr};
gr=grade{1];
for (point.r = 0; pointr <‘5 i pointr++)
*gr++=mdata .g}ade1 [pointr};
gr=grade(2];
for {pointr = O ; pointr < 5 ; pointr+'+)
*'gr++=mdata.grade2[pointr];
gr=grade(3};
for {pointr = 0 ; pointr < 5 ; poi"ntr++)
*gr++=mdata.grade3[paintr]:
gr=grade(4}; |
for {pointr = 0 ; peintr < & ; pointr++)
*gr++=mdata.grade4(pointr];
gr=gradel[5}; |
for (pointr = 0 : pointr < 5 ; pointr++)
*gr++=mdata.grade5(pointr];
gr=grade|(6];
for (pointr = 0 ; pointr < 12 ; pointr++)

* gr++=mdata.grade6{pointrf;

‘ uboard(O,maxy—24,ma>'<x,maxy,~7,);
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setcolor(4);
outtextxy(Q,maxy-15," Esc Enter”);
setcolor(0}; -
outt'extxy(O,r.‘na>'<y,-15," to EXIT. to contine. ™);
seftfillstyle(1,8);
bar(7,33,maxx-5,43);
setcolor(15); .
d=18;
for' {me=8;mc > 0;mc-)
{
fectangled, 33,d+24,43);
d+=40:

d=335;

for (me=6;mc > 0:mc—~)

{
recténgle(d,33,d+40,43);
d+=50;
' 5
x=338,y=35;
setcolor{11);

gprintfix,y."%4s  %d4s %5s %d4s %ds %4s",grade(0],grade(1],grade(2], 3
grgde[3],grade{4],grade[5]);

x=20,y=35;

gprintfix,y,"%2d %Zd %2d  %2d %2d %2d %2d %2d",mdata.sh{0],

mdata.sh(1],mdata.sh[2],

mdata.sh[3],mdata.sh(4], mdata.sh(5),mdata:sh(6],mdata.sh(7]);

/* Display signal */
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x=40,y=168; Gimage.(8.9)_; setcolor(11);
Iplotix,y);
x=40,y=290; Gimage(211);  setcolor{11};
Iplottix,y); | .

/* Print mode active */

board{0,maxy-24,maxx,maxy,7};

-setcolor{4); /
outtextxy(0,maxy-15," Esc Entgr "),
setcolor(0);

outtextxy(Q,maxy-15," to EXIT. to contine. “);

/* Display' pagenl */

page/=1;

setactivepage (page);

* board(0,maxy-24,maxx,maxy, 7);

-setcolor(4);

outtextxy(0,maxy-15," Esc Enter”);.

setcolor(Q);

outtextxy(0,maxy-15,"  to EXIT. to contine. *);
setfillstyle{1,8);

bar(7,33,maxx-5,43);
setcolor(15);
d='{ 5,
for (me=8;mc > O0;mc-)
{-
rect:angle(d,33,d+24,43); :
d+=40;
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d=335;

for {mc=6;mc > O;mc-)

{ .
rectangle(d,33,d+40,43):
d+=50:'
}
x=338,y=35,
setcolor{11):

gpri'h'tf(x,y,“%As %4s %5s %4s %4s %4s",grade[0],grade(1},grade(2],
- grade(3],grade(4],grade(5});
_x=20,y‘=35;
gprintflx,y,"%2d  %2d %2d %2d %2d %2d %2d %2d"mdata.sh[0],
mdata.sh{1},mdata.sh{2],

mdata.sh(3],mdata.sh{4],mdata.sh(5],mdata.sh[6], mdata.sh[7});

[* Display signz;J * ‘.
x=40,y=168;  Gimage(89): setcolor(11);
Iplot{x,yi;
x=40,y=290; Gimage(211);  setcolor(11);
Iplottix,y); .

/* Print mode active */ .
board(O,maxy—24,maxx,maxy,7);
setcolor(4);
outtextxy(Q,maxy-15," Esc Enter ")
setcolor(Q);

outtextxy(Q,miaxy-18,"  to EXIT. to contine. );

pager=1;

‘setactivepage (page);
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}

/{{Illllli{}l»lfl»l-{lililliiﬁ‘i{l**li**_{!!/

o Plot data to load = ¥/
1**'{**{****{ﬁ*iliili***il’i‘*{l’llll{}ll‘/
Iplot(int x,int y)
{

int x1=40,y] | ‘

for(i=0 ;i < 560;i++)
{
index_y1 =mdata.mems§3g1 (ik:-
. ¥1=(168-index_y1); =
X144, .
iflyl > 185)
y1 =1856;
iflyl < 90)
y1 =90;
linel(x,y,x1,y1};
y=y1;
x=x1;
}/* for ¥/ .
)
Iplott{int x,int y)
{

int x1=40,y1;

for(i=0 ;i < 560:i++)
{

index_y1=mdata.memseg2|il;
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y1=(290-index_y1);
' X1+,
ifly1 > 307)
y1 =307,
iflyl < 211)
y1 =21é;
line{x,y,x1,y1);
y=y1;
X=x1;
b1* for ¥/
}

/lii*il!ill'_llﬂl':lii*llli!lillill’l/

/* Set interrupt vector ¥/

/l#**ill}'l'l‘{lll*il!*l*&*ilﬂl*ll/

void setint{void)

A

oldfunc=getvect(8):
setvect(8,int8);
/* Set timer to fast trick */
outportb(0x43,0x36);
- outportb(0x40,0x0);
outportb{0x40,0x40);
}

- /lii*i**i*'**!"****{*i*l*li**l*il‘*i/

/* Restore interupt vector  */

/l'**li*llii‘il*i*il{*}*illl!*{*lg{/

void restore(void)
{

setvect(8,oldfunc);
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. /* Set timer to normal trick */
“,outporfb(Qx4é,Ox36);
outportb(0x40,0);
outportb{0x40,0);
outportb(0x700,0); /* reset Mupx */
}

/{lll_*iilii!ll.*}{!l‘lllI{ﬁ‘li}{K*lll*l**{*&ll*llll*lﬂl*{{**lli/

/*  Interrupt service routipe to read data from AD */
/i'i*‘i'l"l}**l‘****i*’lf}{'l"l'l****:l'{'ll'**‘ll***i{{i**i‘li**l*ll?*iill/
void interrupt int8{void)

{

unsigned  char a;

static int oldcount=0;
char m; §
for{;;)
{
outportb(0x702,0);

a=inportb(0x702);
a&=0x10;
if (al=0)

break;

R
vdatalidx]=inportb(0x701};
muxlidx]=vdatalidx]:

/* Multiplex chanel */
m=inportb{0x700);
m=ma&7;

iflm==7)
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{
m=inportb{0x700);
m=m&O0xf8;
outportb{0x700,m);
}

else

{
m=inportb(0x700);
M++;
outportb(0x700,m);

}
outportb(0x702,0x0f);

idx++:
if (idx==2400)

idx=0;

if (oldcount==3)
{ (*oldfunc)();
5Idcqunt=,0; b
else
{ oldcount++,
outpartb(0x20,0x20);  }
}

o«

/iii!*_**i*{!lil*l*l‘i*iii**il*{ifii{;***lli&*l'
» H *
/ Printer /
/l*l**{ill**l!**l!ll**iii****l&lil{i{l!lij'l'l/

void printer()
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{
char RET=0x0d,
LF=0X0a;
char m;

int i,j,k,Msb,Lsb,MaxX=getmaxx(), MaxY=getmaxy{},x,y:

'setactivepage (page);
page/=1,
setactivepage (page);

cleardevice();

fprintf(stdprn,"s======z=s==2===s=ssczeozcccomoomonosmnn e a2
c%c",RET,LF);

fprintf(stdprn,"%c%c DATA Printer %c%c‘%g%c_",RET,LF,RET,LF,RET,‘LF);
fprintf(stdprn,";:==:============:==================‘==========%

c%c%c%c",RET,LF,RET,LF);

terintf(stdprn,"CH1 %c%c",RET,LF);

fprir}tf(stdprn,'sh1= %2d ,sh2= %2d ,sh3=.%2d ,sh4= %2d %c%c",mdata.sh[0],
mdata.sh[]],mdata.sh[;T,mdata.sh[3],RET;LF); ' -

fprintf(stdprn,"CH2 %c%c",RET,LF);

fprintf(étdprn,»“shS: %2d ,sh6= %2d ,sh7= %2d ,sh8= %2d o/o:c%c",mdata.s‘h(4],

| mdata.sh[5],mdata.sh[6],mdata.éh[7].,RET,LF);

fprintf(stdprn,"GRADE:'%43 HFT= %ds WALL= %5s ,0D %4s ,P_NO %4s ,P/B= %4s

%c¥%c%cthe "gradeld],
g'rade[‘l],graae[2],grade[3],grade[4],grade[5];RET,LF,RET,LF);

fprintf(stdprn,"NOTE: *);

fprintf(stdprn,"%20s %c%c"',mdata.dnoté,RET,LF);

setcolor(15);

.outtextxy(10,65,"AMPLITUDE");
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. outtextxy(maxx-1 OO,1'93,"1;ONG");
outtextxy(25,161,"0");
outtextxy(20,89,"99");.
outtextxy(20,125,"60");
line(35,168,39,168)
line(35,129,39,129);
line(35,89,39/89):
line(39,89,39,89+96);
line(39,89+96,maxx-39/89+96);
outtextxy(10,193,"AMPLITUDE");

- outtextxy(maxx-100,320,"LONG");

outtextxy(25,284,"0");.

outtextxy(20,212,"99"%):;
outtexxy(20,249,"50°);
line(.35,290,3'9,290);
line(3_5,‘251,39,251);
line(35,211,39,211);

ine(39,211,39,211+96); .

line(39,211+96,maxx-39,211+96);

x=40,y=168:  setcolor(11 );

‘Iplot(x,y);
x=40,y=290;  setcolor(11);

N plott(x:y):
setvi.ewport(0,0,maxx,maxy,O);
setfillstyl'.e(L.BLACK); A
fprintf(stdprn,\x1B\x30"}:

Lsb = MaxX & OxQOFF;
Msb = M\axX >> §;

for(j=0; j<=MaxY/8; j++)
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fprintf(stdprn,"\x1B* %c%c%c",6,Lsb,Msb);

for(i=0; i<=MaxX; i++)
¢

m =0,

for(k=0; k<8; k++)

{

m<<=1:

iflgetpixel(i,j*8+k)) m++;

}
fprintf{stdprn,”%c",m);
}
fprintfistdprn, \xOD\x0A"):
.
forintf(stdprn,\f*);
pageA=1;

setactivepage (page):
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/*scanner.prj*/
scanner.c’
scanxms.h

scar{ply.h‘

Frd 20
= v
Tamr*

a3
;

‘A

&z d‘ . Y o [y ’ ¥ - = & 1 ¥ o £ L83 £
sonansiiluenansiianulidwsunisidnunensfinwwiniu Weygalmhlulguselesdamunisen

Lidnsdilaensdu Snvivnuiilvdaudaiion wazdednsdedadivaaenaisynasaninisiiluly -
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#if !defined (__PLAY_C)

#define __PLAY_C

#define _max 92

#include <dos.h>

#include <bios.h> -

#include <time.h>

/*scaan\;.h'/

enurn note(_CO,_CSO,_DO,._DSO,_EO,_FO,_GO,_GSO,_AO,_A_SO,_BO,
_C1,_'CSI,_D1,_DSI-,;E1,_F1,_FS1:,_G1,_GS1,_A1,_A81,_B1,
_C2,_CS2,_D2,_DS2,_E2,_F2,_FS2,_G2,_GS2,_A2,_AS2, B2,
_C3,_CS3,_’D3,_DS3,_E3,_F3,_FS3,_G3,_GS3,_A3,_A83,._83,
_C4,_Cs4,-D4,_DS4,_E4, _F4,_FS4, G4, GS4,_A4,_AS4, B4,
_C5,_CS5,_D5,_DS5,_ES,_F5,_FS5,_G5,_GS5,_ A5, AS5, BS, -
_C6,_CS6,_D6,_DS6,_EB,_F6,_FS6,_G6,GS6,_A6,_ASE,_B6}:

int note_frq(84]=

{ 65, 69, 73, 78, 82, 87, 93, 98,104,110,116,123,
131,139,147,156,165,175,185,196,208,220,233,247.
262,227,294,311,330,349,370,392,415,440,466,494,
523,554,587,622,659,698,740,784,831,880,932,988,
1047,1109,1175,1245,1319,1397,1480,1568,1661,1760,1865,1976,
2093,2217,2349,2489,2637,2794,2960,3136,3322,3520,3729,3951,
4186,4435,4699,4975,5274,5587,5919,6271,6645,7040,7458,7902;

int ‘s[‘_max]:.{_C2,_C2,_E2,_'G2 .-G2,_G2,_A2,_G2,_F2,_A2,_ G2, E2,-

:

_E2,_E2, F2,_E2,_D2,_D2,_D2,_D2,_E2,_D2,_C2,_C2,
_C2,_C2,_E2,_G2,_'G2,_GZ,_'A'2,_G2,_F2,_A2,~_G2,_E2, .

G2, A2,_B2,_G2,_D3,_A2,_A2,_B2, A2, G2,
-G2,_A2, G2, _F2,_D2,_F2,_A2,_G2,.E2, C2,
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_C2..C2,_E2,_D2, D2._D2, A2, B2, A2, G2,
_C2,_C2._E2,_62,.G2,_G2._A2,_B2._C3;.D3,_E3,
_D3,_C3,_A2, G2._A2,_B2,.C3,_E3,_C3, D3,_C3. C3.C3, C3, C3k

int d_max)={3,7,3,10,7,3,7,3,7.3,20,7,
| 3,73,7.3.123.7.37.3.17,
3,7,6,10,7,3,7.3,7,3,20,10,
7.3,7,3,17,3,6,5,20,10, .
7.3.7.2,20,73,7.3.17,
3,7.5,10,7,3,10,7,.3,27,
3,7.3,10,7,3,6,5,5,5,27,
3,7,3,7,3,7,?3,7,3,7,3,10,%,3,5};

int playsfint sndl],int dly(},int count};

int pIaydeIayZ(iht tenth);

void ‘playt(void)
{
plays(s,d,.max);
}
int plays(int snd(],int dly([l,int count)
{
int cnt;
for(cnt-::O;cnt< count;ent++)
{
soundinote_frg(snd[cnt]]};
playdeléyZ(dIy[cnt]); .
if(bioskey(1))
{
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nosoundf);
‘return.G;
}
}
nosound();

return 1;

int playdelay2{int tenth)
{
clock_t tck;

int c;

tck=clocki);
for(c=0;c<tenth-1;c+4)
{

while(tck == clock());
tck = clock();

} .
" nosound);

while(tck == clock());
return 1;

)

#endif
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#include <dos.h>
#include <graphics.h>
#include <stdio.h>
[*scanxms.h*/
struct XMSblock
{

on;g nbytes;

int shandle;

fong soff_sep

int  dhandle;

tong doffset;

struct XMSblock XMS_dat;

void far {{(*XMSentry))(void);
void icon{void);
int dfill (int a,int b,int ¢,int d);
*void anykey_bar(void);
void puz_credit(int x,int y);-
void board(int x1,int y1,int x2,int y2,int color);
void pull(int x1,int y1,int x2,int y2,int color);
void push(int x1,int y1,int x2,int y2,int colof);
void fitletvoid;
void Initialize(void);
void gprintf(int x;int y,char *fmt, ...);

void Gimége(int xx1);

.int XMS_ERR;
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char *XMS_EB0="Funvtion no implenented\0";
char *XMS_E81="VDISk was delected\0";
char *XMS_E82="An A20 error: occuréd\O";.
char *XMS_EBE="A genral driver erronQ":
char *XMS_E8F='Unrecoverab|e driver erronQ";
char *XMS_E90="HMA does mot exist\Q":
char *XMS.E91="HMA is alrady in use\0";
char *XMS_E92="DX is less than the [HMAMIN = paramieter\0";
char *XMS_E93="HMA is not atlocated\0";
char *XMS_EAQ="All- extened monory is allocatled\0":
char ‘XMS;EA1=”AII available extendes memory handles are alloceted\0";
char *XMS_EA2="Invalid handle\0":
char *XMS_EA3="Source handle is invalid\0™
char *-X'MS_EA4="Source offect is invalid\0";
char *XMS_EAS="Destination handle is invalid\O';
char *XMS_EAB="Destination offect is‘ .inva.lid\O“;
char *XMS_EA7="Length is invalid\0"; - -
. char *XMS_EA8="Move has an invalid overlap\Q”;
char *XMS_EA9="Parity error occurreth0":
char *XMS_EAA:"BIQCK is not !ocf<ed\0";
char *XMS_EAB="Block is not- locked\0";
char *XMS_EAC="Block lock'count overflowed\0":
char *XMS_EAD="Lock failed\0"; -
char *XMS_EBO="Only a smal!er.UMB is available'\O“;‘
char *XMS_EB1="No UMB's are available\0";
char *XMS_EB?:"UMB segment number is invalid\0";
char *XMS_EQ0="No error occured\0":

char *XMS_EFF="Invalid error code,error code is not [<nown\0";
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int Maxx,Maxy,Midx,Midy;

char far *XMSerr{void);

int XMSinstalled(void); '

int XMSleftcon(void);

int XMSiefall(void);

int XMSalloc(int Kbyte);

unsigned long XMSlock(int handle);

int Xf\/ISunloclg(int handle);

int XMSfree(int handle);

int XMSrealloclint handle,int newsize);_ﬂ

int XMStransfer(struct XMSblock *XM);

int XMSread(void far *str,int handle,long n):
int XMSwrite(void far *strint handle, long nl:
int XMSreadoff(void far *str,int handle,long n,long offset);

int XMSwriteoffivoid far *str,int handle,long n,long offset):

.c':har far *XMSerr{void)
{

switch(XMS_ERR)

{

case 0x00:return XMS_EQO;

case 0x80:return XMS_ESO;
case Ox81:return XMS_E81;
case 0x82:return XMS_E82;
case Ox48e:retu'rn XMS_ESE;
case Ox8fireturn XMS_ES8F;
case 0xS0:return XMS_£90;

case 0x91:return XMS_E91;
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case 0x92:return XMS_E92;
case- Ox93:return XMS_E93;
ca'sé OxaO:return XMS_EAQ;
case Oxat:return XMS_EAT;
case Ova:returrr;(MS__EA2;

. case Oxa3:return XMS_EA3;
case Oxad:return XMS_EA4:

- case Oxab:return XMS_EAS;
case OxaB:return XMS_EAS;
case Oxa7:return XMS_EA7;
case Oxa8:return XMS_EAS;
case OxaS:return XMS_EAQ;
case Oxaa:return XMS_EAA;.
case -Oxab:return XMS_EAB;
case Oxac:return XMS_EAC;
case Oxad:return XMS_EAD;
case OxbO:return XMS_EBO:
case Oxb1lireturn XMS_EB1;
case Oxb2:returrit XMS_EB2; )
}

return XMS_EFF;

int XMSinstalled{void)
{

void *int2f:

int2f=(void *)getvect({Ox2f);

ifll{unsigned long)int2f) == 0x00000000UL I (A*(cr‘war far *)int2f)=="\cf')

-



return O;

_AX=0x4300;
geninterrupt(03<2f):
if(_AL!=0x80)
" return O
else
{
_AX=0x4310;

. genintérrupt(Ox2f);
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XMSentry=(void far{*)())MK_FP({_ES,_BX);

}
XMS_ERR=0:

return 1;

int"XMSleftcon(void)

( )
registéer int temp;
_AH=0x08;
(*XMSentry)();
temp=_AX;
XMS_ERR=_BL;

return temp;

int XMSleftall{void)
{
_AH=0x08:;
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{(*XMSentry)();
XMS_ERR=_BL;

return _DX;

int XMSalloc(int Kbyte)
{
_DX=Kbyte;
_AH:deQ;
(*XMSentry));
if(_AX+==0)
{
XMS_ERR=_BL,;
return 0,
}
XMS_ERR=0;
return _DX;
}
unsigneéd long XMSlock(int handle)
{
._DX=handlq;
_AH=0x0¢;
(*XMSentry)();
if{_AH==0)
{
XMS_ERR=_BL;

return QUL -



return{unsigned long)MK_FP{_DX,_BX);
}

int XMSuniockfint handle)
{

register int temp;

_DX=handle;
_AH=0x0d;
{*XMSentry)();
temp=_AX;
XMS_ERR=_BL,;
return temp;

) ' L/

int XMStrae(int handle)
|

register int temp;

_DX=ha;1dIe_;
_AH=0x0g;
{*XMSentry)();
témp:_AX;
XMS_ERR:_BL;
return temp;

).

int XMSrealloc(int .handle,int newsize)

{

148
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* register int temp;
_BX=newsize; -
_DX=handle;
_AH=0x0f;
{(*XMSentry));
.temp=_AX';
XMS_ERR=_BL,

return temp;

}

int-XMStransfer{struct XMSblock *XM)
{

register int temp;

_DS=FP_SEG(XMY);
_SI=FP_OFF(XM);
_AH=0x0b;
{(*XMSentry));
temp=_AX;
XMS_ERR=_BL;

return temp;

int XMSread(void far *str,int handle,long n)

{
XMS_dat.nbytes=(unsigned Iong)((n>>'1)<<1);
XMS_dat.shandle=handle; |
XMS_dat.soffset=(unsigned long)0;
'XMSTdét.dhandleﬁO;
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XMS_dat.doffset=(unsigned long)str;
" return XMStransfer{&XMS_dat):
}

int XMSwrite(void far *str,int handle,long n)

{
XMS_dat.nbytes={unsigned Iong)((n>_>1)<,<1);
XMS_dat shandle=0;
XMS_dat.soffset=(unsigned long)str;
XMS_dat.dhandle=handle:
XMS_dat.doffset=(unsigned Iong)O;
return XMStransfer(&*MS_dat);

int XMSreadoff{void far *str,int handle, long n, long offset}
A
XMS_dat.nbytes:(unsigned long)in>>1)<<1);
XMS_dat.shandle=handie;
XMS_dat.soffset=(unsigned, long)offset;
-XMS_dat.dhandle=0; ‘
XMS_dat.doffset=(unsigned long)str;

return XMStransfer(&XMS_dat);

int XMSwriteoffivoid far *str,irit handle, long n, long offset)

{

' XMS_dat.nbytes=(uhsigned long)((n>>1)<<1);
XMS_dat.shandle=0;

XMS_dat.soffset=(unsigned long)str;



151

XMS_dat.dhandle=handle;
XMS_dat.doffset=(unsigned long)offset;
return XMStransfer(&XMS_dat);

/}ll*il*l{**i**i*l*{iI{*i*i*ilii*il!iji**il’i‘l/
/* Title */
/*ll}‘***}*lili*iii****!'{l{i*l’!ll*i&l:lﬂlli!l»lIi/
void title{void)

, . ' S

int m;

seffillstyle(1,8); bar(0,0,Maxx, Maxy-26);
for(m:O;m<‘Midy-16;m+'=é) { |
board(8,Midy-m-13,108,Midy+m-13,4);
board{107,Midy-m-13,207, Midy+m-13,7};
board(208,Midy-m-13,Maxx-214,Midy+m-13,1);
board(Maxx-213,Midy-m-13, Maxx-107, Midy+m-13:7);
board(Maxx-106,Midy-m-13,Maxx-8,Midy+m-13,4);
tm =0
bdard(8,8,106.,Maxy-33,;1);
boardn07,8.2'07,Maxy_-33,7);
board(208,8;Maxkx-214,Maxy-33,1);
board(Maxx-213,8,Maxx-107, Maxy-33,7):
board(Maxx-106,8,Maxx-8,Maxy-33,4);
board(0,Maxy-24,Maxx,Maxy,7);
puz_credit{Midx-160,Midy-112);
}

void Initializelvoid)
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int xasp,yasp ;

int  GraphDtiver=3; /* The Graphics device driver *
it GraphMode=1; /* The Graphics niode value *
int  ErrorCode; /* Reports any graphics errors . */
struct pglettetype palette; /¥ Used to read paletté info */

/* GraphDriver = DETECT; */ /* Request auto-detection */

initgraph( &GraphDriver, &GraphMode, "),
ErrorCode = graphresul;t();, ) /* Read result of initialization*/
if( ErrorCode = grOk )
{ {* Error occured during init ‘ &/
printf(* Graphics System Error: %s\n", grapherrormsg( ErrorCode ) ):
exit( 1); |
} .
getpalettef &'palette ); /* Read the palette from boaid  */
getaspectratio( &xasp, &yasp ); /* read the hardware aspect *
Maxx = getmaxx(); |
Maxy = getmaxyl);
Midx =-Maxx/2;

Midy = Maxy/2;

void pushfint x3,int y1,int x2.int y2,int color)
: .
setcolor(Q);
ling(x1,y1,x2,y1);  line(x1,y1+1,x2-1,y1+1);
line(x1,y1,x1,y2);, line(x1+1,y1,x1+1,y2);

setcolor(color);
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line(x1+1,y2,x2,y2); line(x1+2,y2-1,x2,y2-1);

line{x2,y1,x2,y2);  line(x2-1,y1+1,x2-1,y2);

void pull(int x1,int y1,int x2,int y2,int color)

setcolor(color);

line(x1,y1.x2,y1);. line(x1,y1+1,x2-1,y1+1);
line(x1,y1,x1,y2);  “line(x1+1,y1 x1+1,y2-1);
setcolor(Q);

finelx1+2,y2,x2,y2); line(x1+3.y2-1,x2,y2-1):
line(x2,y1.x2,y2):  linelx2-1,y1+1,x2-1.y2);

setcolor{15);

void board(int x1,int y1,int x2,int y2,int color)

setfililstyleﬂ .color);
bar(x1 +2,y1'+2,x2-2,y2-2);

pullix1,y1,x2,y2,color+8);

“void puz_credit{int x,int y)

{,

Fa

“int m; .

char name_str(9}{40] = {
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IMAGE SCANNER & RECORD SIGNAL”,
' FORM A/D |
Version 1.3-
by :

MR. KRIENGSAK LUANGUMPOL

MR. PASKON  ANUNTAPAN

MR. PREEDA  KALTIYANANT ",

MR. TANATIP  KHAMCHAN

b
rit_str{2][40] = {
King Mongkut Ladkabang *,
engineer - eduction 15 *,
+
i bqard(x,y,x+31 1.y+23,2); '
setcolor(1 5’);
gprintf(x+]‘36,y+9;"About");
board(x,y+24,x+311 ,y+§1 2,7):
\setcolo&b);
for(m=0;m<9;m++) {
iflm<3) setcolor(d)
if(m>3) seté:olor(1);
if(m=ﬁ8)setcolor.(0);
gprintf(x+8,y+m*1 6+4.0',"-%s",name_str[?ﬁ]);
}
for(m=0;m<2;m++)

" gprintf(x+8,y+m* 16+171,"%s" rit_str[m|);

anykey_bar();

i
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void anykey_bar(void)

board(0,Maxy-24, Maxx,Maxy,7),

setcolor(128); |

outtextxy(16,Maxy-16,"Press any key..");
}

]******l-{l'i****llf***{i***i*ili**i*l**il***ill'*il’/

/* draw % fill pattern */
[*  a=left b=top c=right d=buttom e=count ¥/

/lli{l*!i*ill:}*i*I“l'iiil*}l**il*!***i***l‘l{***!'*l’l*/

int dfill {int a,int b,int c,int d)

. do

setlinestyle(USEvRBlT_LlNE,OxSSSS,NORM_WIDTH);
_ linefa,b,c,b);
b++
setlinestyle(USERBIT_LINE,Oxaaaa, NORM_WIDTH):
line(a,b,c,b);
b++;

} while {b<=d);

setlinestyle(SOLID_LINE,0;NORM_WIDTH);
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void gprintf(int x,int y,char *fm;(, .
{
va_list ap;
char  text[128];
va_sta"rt(ap,fmt)';
vsprintf(text,fmt,ap);
outtextxy(x,y,text);
va_end(ap);
}

4
/*i{l{{‘ii*{ﬁi*i*i}l{l&*l{**!-iif{i{l&{!l‘**/
&

/* Draw main ménu *

/‘l"'lll'l'l{***i*lli*l‘lill’*”i&ll***‘ll**l’*.ﬁil!i_/
void iconivoid)
{

int me,a,b,c.d;

unsigned inf x,y;

struct-date now1;
cleardevice();

setfillstyle(1,8); bar(0,0,Maxx,Maxy-26):

board(0,0,100,23,7);

board(100,0,getmaxx().23,7);
settextstyle(DEFAULT_FONT,HORIZ_DIR,2):

setcolor(11); ;Juttextxy('T 4,5°KMITLY),

setcolor(0); outtextxy(12,5,"KMITL");

setcolorﬂ ), quttextxy(13,5,"KMITL";
settextstyle(DEFAULT_FONT,HORIZ_DIR,2);

setcolor(12); outtextxy(144,5," ENGINEER EDUCATION VER 1°);
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setcolor(Q); outtextxy(142,5," ENGINEER EDUCATION VER 1%);
setcolor(4); outtextxy(143,5," ENGINEER EDUCATION VER 1)

setcolor(11);

settextstyle(0,0,0);

setcolor(15);
settextstyle(SMALL_FONT,HORIZ_DIR,2);
outtextxy(0,47," SH1 SH2 SH3 SH4 SHS SH6 ‘SH7 "SH8 'GRADE #FT WALL

0D P_NO -P/BY; '
outtextxy(0,71," CH1 CH2 DATE/TIME:");
moveto(27,62);

lineto(27,73) lineto(76,73);

‘ moveto(105,73);
lineto(148,73),lineto(148,61);
moveto({190,63);
fineto(190,73) lineto(235,73);
moveto(265,73);
lineto(308,73),lineto(308,61);

-aj-;~15;

' for (me=8;mc > 0:mc~)
{
rectangle(a,33,a+24,43);

a+=40; -

a=335;
for (mc=6;m¢é¢ > O:mic~) |

{



158

rectangle(a,33,a+40,43);

.a+=50£
) :
/*
setcolor(Q); '
board(0,maxy-24,maxx,maxy;7);
setcolor(1); |
. settextstyle(SMALL_FONT,HORIZ_DIR,2);
outtextxy(O,maxy-15,"F1: ~ F2:  F3: F4: F5;
F10:  ); .

setcolor(15); ;
outtextxy(0,maxy-15" P/B FF RW. STOP
DATA. NOTE  QUIT ),
l-/ ’
setcolor(14);
rectangle(3,29,Maxx-3,82);
/***draw box1 display***¥/
setfillstyle(1,0);
bar(39,89,Maxx-39,89+36);
rectangle(39;89',Maxx:39,89+96); .
a=Maxx-37,b=89+6,c=Maxx-29,d=89+6+96;
dfill(a,b,c.d);
8=49,b=89+96c=Maxx-38,d=89+6+96;
dfill(a,b,c,d);
‘mioveto(Maxx-37,89+6);
Iinetb(M_aXX-29,89+6);
Jineto(Maxx-29,89+7+96);
lineto(49,89+7+36),
lineto(49,89+96);

F6:

SAVE

F7:

LOAD

F8:

" PRINT

F9:
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[***draw box2 dis.play* mER
setfillstyle(1,0);
bar(39,211,Mexx-39,211496);
rectangle(39,211,Maxx-39,211+96);

a=Maxx-37,b=211+6,c=Maxx-29,d=211+6+96;
dfillab,cd;
a=49,b=211+96,c=Maxx-38,d=211+96+6;
dfillta,b,c,d);
moveto(Maxx-37,211 +6);.
lineto(Maxx-29,211+6);
lineto(Maxx-29,211+7+96);
lineto{49,211+7+96): :
lineto(49,211+96);

/¥ ¥ ***print maghetude/time* * ***##* v/
settextstyle(DEFAULT_FONT,HORIZ.DIR.1);
outtextxy(8,91,"CH1");
outtextxy(8,215,°CH2");.
outtextxy(60,200,"NQTE:";
settextstyle(SMALL_FONT,HORIZ_DIR.4):
rectangle(5,89,33,12+89}):
rectangle(5,213,33,213+12);
settextstyle(SMALL_FONT,VERT_DIR.4);
outtextxy(25,105,"AMPLITUDE *);
outtextxy(25,235,"AMPLITUDE ")

REEEEER G grigtr e e e s e rrranae)
setlinestyle(USERBIT_LINE,0x1 ﬁ 1.NORM_WIDTH};
setcolor(15);”

" mec=128+39:

for {(a=5:a > 0:a~)
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“line{me,89,mc,89+96):

mc+=128;

mgc=128+39;
for (é:S;a‘ > Q;a-)
{
line(mc,211,mc,211+96);

mc+=128;.

mc=89+24;
for (a=4;a > 0:a-)
{
line(38,mc, Maxx-40,me);

mc+=24;

mc=211+24;
for (a=4;a > 0;a-)
{ .
]ine(39,mc,Maxx-40,mc);
mc+=24;
}
setlinestyle'(SQLlD_LINE,O,NORM_WIDTH);
settextstyle(DEFAULT_FONT,HORIZ_DIR,1);
} .
void Gimage(int xx1)
{ :
int me,a;

setfillstyle(1,0);
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setcolor{14);
bar(39,xx1,Maxx-39,xx1+36);
rectangle(39,xx1,Maxx-33,xx1+96):
setlinestyle(USERBIT_LINE,O0xT111,NORM_WIDTH);
setcolor(15);
mc=128+39,

for (a=5;a > 0;a-)
{

line{me,xx1,me,xx1+96);

mc+=128;

mc=xx1+24;
for (a=4;a > 0;a-)
{

line(39,mc,Maxx-40,mc);

mc+=24,

}
setlinestyle(SOLID_LINE,0,NORM_WIDTH):
settextstyle(DEFAULT_FONT,HORIZ_DIR,1);
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