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Blind’s Communication Device

Thotsapon Sortrakul 291063

Nanthaporn Damrongsiri 291086
Advisor : Khanittha Saetang

Abstract.

This thesis plays a part in the Blind’s
Communication Device project of the Project II course on which
Electronic  Electrical Engineering’s undergraduates of King
Mongkut’s Institute of Technology Ladkrabang have to enroll.’

The Blind’s Communication Device project is planned with
the aim of increasing the blind’s communicative competence by
letting them touch dotted pictures. The procedure of this
communication is accomplished by computers. The computer will
receive the 12#12 dots picture which the trasmitter draws on the"
terminal. Then, the CPU will convert dotted picture code into data
signal code and transmit the final code to the output unit. The
decoder will interface signals between the TPU and the output unit
when being signalled to select the port No. 300 - 303; then, the
8255 PIO will sort the data by splitting them into Data Signal Unit.
and Enable Signal Unit. The'sqe two signal units will be sent
through the buffer which sgnd the data given to the Data Flip-Flop
unit to latch the data given until it reaches 144 points. Then,
the ’data will be sent to the Staggiqg Driver (whose function is to
control the output unit) to plot a bas-relief picture with a 12#12

dots size, which blindmen are able to sense.
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The Braille Alphabet

Braille is @ system of embossed characters formed by.using combinations of six

P dots consisting of two vertical columns of three dots each and known as the braille
*® y N » ops
-4 S5 cell. These characters tan be used 1o represent mathematical or scientific symbols,
—F5 musical notes, etc. To write braille one needs a brailler or a slate and stylus and
heavy paper called Jute Manila Tag or any paper of similar quality.
Note : * « embossed dot; 0 =« unused dot in that character
ALPHABET AND NUMBERS
1 2 3 4 5 6 7 8 9 0
a b c d e £ g h i -3
o0 *0 (1] o6 20 [ £ 4 e @0 0.} (ol _
00 o0 QO (o] J oe ®0. [ 3 4 o0 *Q [ 3.
00 00 00 GO 00 00 00 00 00 00
k 1 m n o P q r s t
*0 °0 o0 o0 ®0 oo 0 0 oe oe
o0 *Q QO oe (o] 1 0 (3.4 o0 ®0 [ L
*®*0 [ Jeo] 90 0 0 o0 @0 [ Jo] 0 ®0
u v W x z
®0 00 oe e oo ‘90
00 20 oe oo oe o®
L 1] ( 1 ] oe [ 1) ( 1} e
-PUNCTUATION AND COMPOSITION SIGNS
8 /- 3
apostrophe 0 parenthesis, opening | 4
3 3
capital sign, single oe parenthesis, closing ) o
: ) 80 00 00
capital sign, double 3999 period .34
%8 33
colon : 00 question mark ? o
2° quotation. mark, oo
comma |, 29 . double, opening  *'.. 44
90 00 quotation mark, 00
00 00 . .
dash — o0 60 double, closing .. 44
9 quotation mark, 9999
oxclomation point | 0 single, oponing “.. o6 o6
00 - . quotation mark, 00 00
hyphen - 149 single, closing .. 1594
9 00
number sign  # a0 semicolon ; 44
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5427 /T427  Triple 3-Input Positive-NOR Gate
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package , Package , Package , Packsge , Package
Davice Type T pMchowcoTypo c PMq_,DcwcoTypo C[PMCFD.W“TYP. c PMQ,DcwcoTypc cIPIMIcF
= SNSALS2? | Wl SNsa? 3 WD)
T SNTILSTT J O[N] SNTa? 3 D{NOD
H nesasy! /ey o 10 | FMSA21/FMINZT [0
FAIRCHILD FURSL / FCR3TY 0 |rD IO | Feraar/FoneT  Jodip
MOTOROLA SN10_S27 o) SN7a7] ]T-TD
» oMsaLsar . ) DMS427 3N wD)
N.S. Cf - OMIAL 527 [0) oAMT427 1 Ot wD
PHILIPS NIsLS2? [] NTAZT 1]
SIGNETICS NTL521 XG) N7a2Y A Q)
SIEMENS Foen o
FUJITSY -
HITACH! HD 74527 P HO1421 [ ()
MITSl!BlSHl MSILS21 a0 Ms3227 PO
NZc 74821 CO|
TOSHIBA
Elsctrical Characleristics SNSA4LS27/SN74LS27
beelute manimm ratings ov: g free-sir e range &
v o V;c = W 2 .o'..m‘ " Tansis | “WE W BT Schematics (each g.t.)
Vrawt vohtoge v temperatws rege { BN fc 1w me
Intecommitar voltage 3.3¥ Sheroge emosraiune tange -$1C W e
d op J i neyTS
* SNBALSRT SNTaL827 iy (&g
L NOM MAX N NOM MAX
Suroty vettsge. Yoo .3 3 [X) 4,7 3 . v
Srg-tevet outoud Bwrent, Igu ~ w0 e ) 3 o
Low vl autowt owrcent, 1 4 1 -k Iy :
Oberalng Foa-ev tomperstwe, T4 -5 ) 0 " k] = :
electrical characteristics over recommended operating :
']

RARAMETER TEST CONDITIONS T MIN TYP3 MAX {UNIT <
Vg High-level ¥pu1 voltage F] v The wlb.n of the sohamatio within the deshed
i Law-tavel mput vol age 0.9 v linea i0 repeated for the C wput of the 1,
V) fnput olamo voltage VCQ=MIN, ly==ismA =1.5] v ‘27 CIRCUIT
VEo=MIN, Vi =Vi_ max,
2 N v
Von  High-level oulput voltage tor~MAX 2 3
> k. Voo =MN, V=2V,
& \ A v
Vo  Low-evel output vollage lo = imA 9.2 ¢
" Input eewrvent at VoG =MAX, V=1 o.t] mA
maximym input vollage
High-tevel & .
O2te 19 (Voo =MAX, Vpy=2.7
' Toput curcent U cC w20V 20 uA
Low-lgvel . e
'y ot cwrent Datainpuls | VoG =MAX, Vi =0.4v 6.4 mA ‘m - '.‘
T34L8 Fomity | =20 100 .
. ~MA I wersy
Ing Shortnwouft output current Voo =MAX LS Famiy | =20 pyry mA e 3 S {—4
IcGH_ Supply current Vg =MA Total, cutputs high .0 4| mA (1S HE o
IGCL.  Supply current cc * Total, culputs low 3.4 88| mA [ : 4 fo—-3” HEREE) i
. |Average per gate L ")
[ Supply i =SV A
cc upply curren Yoc=$ 150% duty cycls) 0.9 mA [£ ]
Proosgation detay time,
PLH Tow-to-high-level output Vgger 5V, Ta~3T 0 15| ns ps L]
Propsgatnn delay time,
1PHL Mgh-to-tow-tevel output C =18pF, R =24 10 15| ne P
" . . . . The nostion of the schematic within the dahed
Pin Assignment (Top View) lines bs rapented for tha C Input of the ‘L8327,
0] *L§27 CIRCUIT* ’
Voo 1c 1y 3¢ 38 A av * f
s isHsmemenan
. l ' l | lf LIpkiatial] !
A 18 1A 28 28 ¥ oNo
positive logic: *
Y-ATBFC Resistor vaies shown are nominal and In ohms.
1 For conditions shown a3 MIN or MAX, use the sp valup under

SAR typoat vahes are 8t Voo SV, Ta-25C,
@ Not more then one output should be shorted af & time,




5430,/7430

8-Input Positive-NAND Gate

$ AN tymcal valves s1e 81 Voo SV, T =25C,

N0t more then one output should be shorted at & twne, and for SNSAN'/SNTIN' and SNSES/SNTAS'. duation of shorl-orout should not exoeed | second.

o

L

Schottky TTL __High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package | Package , Package Psckage | Package
Device T Device T Device T Device T Device T
. YP* [eTPImcF P IcTrmicr P rcTrmicr P [eTPMcr P rcTPImlcF
T SNS1S30 1) D] SNS4H30 1 () wD] SNSAL S 30 1D WD} 5N5430 1 | SHsaL 3 OIND{T O
* ; SNIS 1 DN SNIHN S @IND| SNILSY 1) SN1A0 ) DN SNT4L X0 3 DINGDY T )
AIRCHLD FusKn,/ emn D 10 | FMS4HI0/FMIH30 O(DI F D] hoasw,/nmsn L] +Q | FMSA0/FMINNG [0 FQ
f N/ RN W IrD|  [rd ] Feranzorcsni fodiPo] TSN,/ FONN i rd 1O | FG1430/FCIN0  [oDlPD)]
MC3ii8 L Ol F( MC340 L@ ]
MOTOROLA MC3016 Ld{r@|  [FOf snis pq) MOC7430 LOPD  [Fd
NS.C DMS4H 30 1IN DMS4LS30 OMs4ex JDIND| [ wD| OMSat 30 1 QINDY  [F D]
e DM14338 OMT4H30 $DjeL OM14_S830 OM74%0 1 OIND) DML 39 I O N )
PHILIPS 0JHI01/1H30 [ NIILS [i1] FIH101/740 [
854430 F iAW) W) §5430 F DIAD] wd
SIGNETICS 74530 A N1aH30 FOIAMDE  [mP N1aLS30 AU NTA30 FOAD|
. 1
SIEMENS o ol
|
FUITSU MBS0 LS M MB403
HITACH HDML 820 P D HO7430/HO 2508 LY
MITSUBISH! isss0 ) WIS 10 pu M$32307MS310 D)
NEG LS 30 e PB4 [5) )
i ]
TOSHIBA - { TD3430A PO
Electricel Characteristics SNBALS30/SN74LSIO0 '
ebsolute menimum retings over g free-pir ol renge
Swen setew 950 [ T Oswratrq Wos-ee Tsnss ~15C I8¢
tnout veaee I fombersturn ronge | snrs S WC
Tntoremtier_vohaor [ Siwep leooranre rimge ~HT n we Schematics (each gale)
SHBALS30 SNTALS0 oy
- NOM AR N NOsE MAX Ve
Surety vehsee. Voo [R] 1) 33 (3] 1) 5.78 v .
Hugrlere! v owient, Igw -0 -0k A n bad »
Low-tevet ovitnt Ewrront, 1 4 ] "A pury
Oparsing her-an temaratiws. Ty -18 1:] L » hd o
v electrical characteristics ovar recommended opersting ‘E:j. ovTrvn ¥
free-sir temperature range [nvnd
PARAMETER TEST CONDITIONSt  [MIN TYPT MAX [UraT E ™~ ™
Vgq High-lavel wput voitage 2 v "
Vo Low-eve! npul voltage 08| v
v input clamg voltage VGG =MIN, §y= - {gmA 1 1 -
VoH®  Highdevel output volteye :’cc_-':l';. YREVL o v - 2t {1
‘ Voo NN VS IV, 3wkl vk lioe i) $30 CICUIT
VoL  Lowhvel.output vultage 1oL ~ dmA o I Inpe? clamp disdas nel on
SHBAL YSH74L’ cirevits,
h frout ourrent at Veo=MAX, V= 1v 0.1 ma
maxmam nout voltage ‘0 ‘L0 CIRCUITS |
' High-\eve! mput cuerent Voo =MAX, V=21V 0] A
" Low-level mput courent Yog =MAX, vy <0.4V ~0.41 mA
y S4LS Famiy | <20 ~100 2
! Shar Vee~ l mA
0s Foucint ouiout corrent & CC =MAX {1008 Famdy | --20 ~ 100
IcoM  Supply current Vog=MAx Total. oviputs high 0.35 . 0.85) mA
focL  Supply current Total. oviputs kaw 0.6 I.1] mA
3 |Average per gats
e  Suvoply current Veg=SV 150% duty cycle! 0.8 L
* Propagaiion delay time,
YPLM g totugh-tevet output Voo =5V, Ta=ac. A B
Propagston detay vme, N
ML erto-krw-lavel output CL~15pF, A -nd T
Pin Assignments (Top View) . vty LY
mputy w ¥ W fod A »
@. @ [ W
A and 4 »
Yoo NC M 0 NS NC Y MC NG Y MO M @ F g::J . Ty »
1)l ul L) (3] [?] wl W) al v ) [e] L] . . »
. ’ -
- . : ATe T M ’ 1 »
i e " T
3 1T -
: M0 CIRCUIT _ L33 CIRCUIT
BaBidadaninat Bifg0a0a0a0 .
A 8 ¢ 0 F om0 N A B vgg [
pesitive logic:
¥ ~ABGDEF ON
NG —No wternal cormaction Resister valugs shown are nominal and in ohms
1 For qonditoms shown 38 MIN & MAX. ,use the epproorte vake fied under




54244 /74244

e

Octal Buffers/Line Drivers/Line Recsivers
Schitky TTL High-Speed TTL Low<Power Scholtky TTL Standard TTL Low-Power TTL
Package Package Package Package Packsge
Device Type Device Type Device Type Device T i
Yo e TP IMEF YPe [CTRIMEF| e TP ICTRIMEF| P*¥ie® ™Y [c TR mEF| 7*Y'® T¥ (S TR TME
T SN3AL 5248 U D] ’
T ENTOL S744 b ENO ,
FAIRCHLD
MOTOROLA
NS C :
PHLIPS
SIGNETICS
'SIEMENS =
EUATSU
HITACH
MITSUBISHI
NEC
TOSHIBA i
Electrical Cheracteristics SNS4L.S244/SN74L.S244
sbaolute mesimum rotings over operating free-air temperature tenge . Pln Assignmanl (TOP Viow)
Supply volisge, VOO | m hee-wr | SnsaLs| $5T w 25T
irout vollage S.8V | temosratwe renge  |SRTILS| 0C 10 0C
tnlersmtior votiage $.5v Storege lemperaiure ranqe $3°C to 180°C @
recommended opersting 3
LSBALS244 SN74LS244. | o
MIN__ NOM  MAX [MIN  NOM  MAX
Swoply voltasge, VCC 4.3 H 5.5]4.78 L) $.28] v " - .
High-tevet output cuwrram, IQK 12 15| mA el in]l te] [u] fu]lln] el fulfs]
Low-tevel output current, fg(, 12 W[ mA
Operating fee-ar temperatire, Ja 83 128 [] 10 c L]
olectrical characleristics over recommended operating - /l /
free-sir temperature range (unless otherwise noted) / ‘/ / /
SNT74LS 1B
PARAMETER TEBT CONDITIONS | MIN TYP§ MAX umT § A A g A
VIiH__ Migh-level mpul voltage 2 v Dt o » * w
i Low-lavel irput voltage 9.8 v - = = *
AL Inout ‘clamp voltage VGG =MIN, It~ - itmA -1,5{ Vv SNBALS244 1) ENTALE244 (4, N)
Hystocows{VT ¢ ~VT =) YOO =MIN 9.2 9.4 v '
VOaMIN, vin=av,
'v . it Vi = Vi mas, 10H = - ImA L v
o . . 1 VCO-MIN, ViH=~tv, Py
Vi, =€.5V, I0H "MAX . M
Voo =MIN. g =ttma ‘6.4
VoL  Lew-level auipul voltage YV, v
Vi = Vi mer | 1og =2tma 0.8
Ott-atste out t, s -
'0ZH_ bohievel valtage spphed v M hid IR
ma Vi, =¥ mex [ Vo =0.4v . -
N :"!""‘ o1 mammun Voo =MAX, VymIv 0.t ma
wn Hievel wout asrent, VOoSMAX, VeIV 2| wa .
g Low-tevel put owrent Vo =MAX, ViL =0.4V -0.2| mA
038 Short-cireul autpul purrent & YOO =MAX - 40 -2285| mA
. Outputs hgh Vog =Max An - [F] 2
] ?
‘oo Suply owrent Oviputs lew Ovinets s LS 1 a“ A
A% outouts .
rastled LI 1 s
switching charecteristics, Voc 3V. Ta 25C
PARAMETER TEST conDiTiONS |miN  TYP max|umt
Propsgatien delay fime,
P -te-Nigh-tevel autout L
Pronenanen seisy time, Cy ~45pF. A -0, .
P pigrtelow-tevs cutout Sve Now 2 R
1P2L_ Ouiput enedie hime (o low lavel ol W] n
IPZH_Oulput enable #me 1o tegh level (D) 3} ny . *
OCvutout @ sade ime *
PLZ  yom tow tevel OL=%F, AL -wm, S
oz :::::;u'::'m S¢ée Note 2 " wl n
1 Fer condlions shown as MIN o MAX, use the value hed under

AN tymoe) velums ars 8t Voo -8V, Ty 23°C.

Olet more then one ocutpul should be shorted at & time, and dwation of 1 short-cowt should nol esceed one second,

NOTE 2 :Load orout and vollage wave forms ere shown on pege 311,

.

ol

-



84373 /74373

Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops

Schottky TTL - High-Speed TTL Low-Power Schotlky TTL Stendard TTL Low-Power TTL
Package Package Packsge . Package . Package
Device Typs Device Type Device Type Device Type Device Type
PICTRIM[GF P reTRImIcr YPereTPIM[cF GG TP
SNS4837) Jay SNSAL $373 [
T.L SNT23373 DN SNIALSIT 1 DN
FAIRCHILD
MOTOROLA -
NS.C
PHILIPS
SIGNETICS
SIEMENS
FUJITSU
HITACH
MITSUBISH
NEC
TOSHIBA
Electrical Characteristics SNS4LS373/SN74LS373 " . .
Pin Assignments (Top View)
absolute maximum ratings over operating frpe-air temperature range
Suvsty vollagn, Vog V[ Operaimg keo-aw -+ | SNEALS | -85C 1o 125T R R ST T T N g vmasorin mamernise.
nput voliage TV | tompersture range ISNTALS 8C 1w 10T mijoysijujjwijujielnijniln waaiia  evamium
Storage lempirature range ~85T 1o 1S0T tp—-ﬁ &;-‘%;f o
recommend operating c¢onditions neTIo rame
wer | evame o "
SNSALS3T3 SN74LS973 " T L0 Lol S S
MIN_NOM_ MAX | MIN _NOM MAX w ' N - ol
Supety voltage. Voo .8 5 ss{ars s s v e e e s M N B
Hugh-level output owrrent. oy ~! -2.8| mA e PSS T T
High-level .V .S ss[ v -
oo outoul vollegs. Vo TGiooh snatia wah | 15 s SNBALSITI () SNTALSITI U, N) —m
nvaran
Pulse with, ty [Gook wnabim mon| 15 TS " SNB45372 () SN745372 1, N}
Sepivp vme, 15yTUP ol ol n3
Hold ime, Inoy 10l 10} ny
Operating tree-sw temperature, T4 ~55 t28 0 L T 'n,."‘:""l’,;:‘::m“
electrical charactleristics over recommended operating $ree-air
temperaturs range (unless otherwise noted) "
PARAMETER TEST CONDITIONSS [MIN_TYPE MAX | UNIT o= 28,::‘,’.&——-—0-—
Viyg High-level mput voltage 2 v .
Vi, Lewswvet mput voltage 0.8 v w2 -
v Input olamp veitage Voo ™MIN, = —12mA =-185{ Vv
15— v:g-um \: -2V y &
Vol High-level ousput voliage  TIHEEY. | X W v a 0
. y My =V man, tqu mMAX
Voo =MIN, 00 o]
VoL  Low-tevel output volisge Vigpmav, log =24mA 0.3% 08, V q ™
Vi1 =Vy man ) [ 0
Otf-state outw current, Voo =MAK, Viy >3V, A tn
'OZH p hetevel voltags soplied vomi ™ 0. Ey o |
, Oft-stare ouiput cnrant, Veo~MAK. V=23V, T a 8 LIV
OZL  y.tevet voliage sppied Vo =o.av i -
y ingul ourrent a1 VGQ=MAX, Vyniv Y I A et e L
maremum npul voitage 1 q "
i High-mvel igut ourrent Vee =MAK V=TIV 2] uA «
UL Low-level inoul owrrent Vgo = MAX Vi=vav =0.4] mA "
10§ _Shortcwourt output current § | V0O MAX ~3 ~i%0 | mA o I 1
VCo=WAX, y 1
'cc  Sumly ourreat Qutput conirot at 18V ‘ L83 u ) oma had
e
switching characteristics, Vo8V, TA=25C ® I ‘3
118
FROM 70
PARAMETER uneur) | oureum) TEST CONDITIONS MIN  TYP MAX { Ut - =
e r MHZ " 1 .
e T —— : g
Oy =4%F, R =6ema, — - (1)
'PLH ORSM oy 0 [See Notes 2ena3 L ©
IPHL, anable [} 0
1PZY Qutpuy ] 28 .
P21 Controt Amy o . i B M __":_ '"‘:“.‘l‘lDoa “
Ipyz Qutput any @ | OL"%F. AL=sem, LI - '
1p1 2 Controt ~ Ses Nole 3 (1) 3
~ 1 For conditrons shown a9 MIN or MAX, use the vae under NOTES: I, Meximum clook frenuenay 18 tested with a¥ outpuls loeded,

noardung congions.

B AN typost vahes we of Voo =SV, T4 25T,

§Not mare then one autput should de shoried a1 & time and durabion of the shor) oo shouid

ol excesd one second.

3. See ksd owciris and wavelorma o0 page J-41,

Imax mmaumum olock frequsncy

1P H ™propagation delay time, low-to-high-tevel ouipul

1PHL =propege

delay 1ime, Mgh-to:

o) output

1P 2K Poutput enable tme to hugh lessl
IPZe ®ouioul enabih tima 1o~ low level .
1pHZ ®output dresble luna from wgh level
1pL2 =output dissbie Iime rom low level



MC1411 (uLN20014)
MOTOROLA MC1412 (ULN2002A)
MC1413 (un2003a)
MC1416 (uLn2004A)
HIGH-VOLTAGE, HIGH-CURRENT
PERIPHERAL
DARLINGTON TRANSISTOR ARRAYS DRIVER ARRAYS

The saven NPN Darlington-connected transistors in these arrays
aré well suited for driving lamps, relays, or printer hammers in
a variety of industrial and consumer applications. Their high
breakdown voltage and internal suppression diodes insure free-
dom from problems associated with inductive loads. Peak Inrush
currents to 600 mA permit them to drive incandescent lamps.

The MC1411 device is a general-purpose array for use with DTL,
TTL, PMOS, or CMOS Logic. The MC1412 contains a zener diode
and resistor in series with the input to limit input current for use
with 14 to 25 Volt PMOS Logic. The MC1413 with a 2.7 kf} serles
input resistor is well suited for systems utilizing 5 Volt TTL or
CMOS Logic. The MC1416 uses a series 10.5 k() resistor and is
useful in 8~18 Volt MOS systems.

SILICON MONOLITHIC
INTEGRATED CIRCUITS

MAXIMUM RATINGS (Ta = 25°C and rating apply to any one device in the
package unless otherwise noted.}

P SUFFIX
PLASTIC PACKAGE
CASE £48-05

Maximum Packags Power Dissipation (See Thermal Information Section)-
*Higher voltage selection svailable. See your local representative.

DEVICE CROSS-REFERENCE LISTING
9665 — SN75476* — ULN2001A — order MC1411P

9666 — SN75477 — ULN2002A — order MC1412P

= 9667 — SN75478 — ULN2003A - order MC1413P

9668 -—

*Similar

ULN2004A — order MC1416P

Rating Symbol Value Unit

Qutput Voltage Vo §0* v
input Voltage (Except MC1411) Vi 30 v
Cottector Current — Continuous ' $00 mA .
Base Current — Continuous g 25 mA PIN CONNECTIONS
Operating Ambient Temperature Range Ta 0t +85 °c \_J

s
Storage Temperature Range Tstg -55 to +160 ° DO—LN-
Junction Temperature Ty 150 =

FlEGELE R FEFEE
Y
d

T L EEEE

MOTOROLA LINEAR/INTERFACE DEVICES w

5-107
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i
i

o =

e ch~ gty




SLEVIRIVAL WRARALIERIOTIVO [TA = LO°0 uniess otherwise noted) |

Characteristic Symbol Min Typ Max Unit
Output Leakage Current lcex. “HA
(*Vo = 50V, TpA = +70°C) B All Types — —_— - 100
(*VO = S0V, Ta = +25°C) All Types —_ - 50
(*VO = 50V, Tag = +70°C,V} = 6.0V} MC1412 —_ —_ 500
(*VO =50V, Ta = +70°C. V| = 1.0V} MC1416 - - 500
Collector-Emirter Saturation Voltage Vee(sat) ’ v
(Ic = 350 mA, Ig = 500 pA) All Types - 1.1 1.6
{ic = 200 mA, ig = 350 pA) All Types - 0.95 13
{ic = 100 mA, Ig = 250 uA) All Types — 0.85 AR A |
input Current — On Condition liton) mA
Vi=17vVv) MC1412 _ 0.85 1.3
(Vi = 3.85V) MC1413 —_ 0.93 1.35
V| =50V) MC1416 — 0.35 0.5
(Vi = 12V) MC1416 — 1.0 1.45
Input Voltage ~— On Condition Viion} 'V
VCE = 2.0V, Ic = 300 mA) MC1412 - -— 13
VCE = 2.0V, I¢ = 200 maA} MC1413 — - 24
VCE = 20V, I¢ = 250 mA) MC1413 - - 2.7
VCE = 2.0V, ic = 300 mA) MC1413 - — 3.0
VCE = 20V, ic = 125 mA) MC1416 — - 5.0
VCE = 2.0V, I¢ = 200 mA) MC1416 - - 6.0
VCE = 20V, I¢ = 275 mA) MC1416 - - 7.0
VCE = 2.0V, I¢ = 350 mA) MC1416 — - 8.0
Input Current — Off Condition All Types ot 50 100 - BA
{Ic = 500 uA, TpA = +70°C)
DC Current Gain MC1411 heg 1000 — — —_
(VCE = 2.0V, ic = 350 mA)
Input Capacitance C —_ 15 30 pF
Turn-On Delay Time - ton - 0.25 1.0 ns
{50% E; to 50% E0) .
Turn-Off Delay Time toff —_— 0.25 1.0 us
(50% E; to 50% Eg)
Clamp Diode Leakage Current . Ta = +25°C IR — —_ 50 pA
(VR = 50 V) Ta = +70°C 100
Citamp Diode Forward Voltage Vg —_ 1.5 2.0 v
{ig 350 mA) -

"Higher voitage selections available, contact your local repressntative.

TYPICAL PERFORMANCE CURVES — Ty = 25°C )
FIGURE 1 — OUTPUT CURRENT versus INPUT VOLTAGE FIGURE 2 —~ OUTPUT CURRENT versus INPUT CURRENT
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Tsunsy TBCD

ttinclude <conio.h>
#include <stdio.h>

#include <dos.h)

idefine  SPACE 0x20, /% SPACE %/
#define  EXIT Ox11 /#* Ctrl_Q =/
#define ENTER = Ox0d /% Enter #/

fidef ine FIGURE 0x30

#idefine  ALPHABET Oxal

fidef ine PORT_A Ox300
tidef ine PORT_B 0x301
fidefine  PORT.C 0x302

#idefine  CONTROL_PORT 0x303

#define  CONTROL_WORD 0x080

int:DATAE w121 = {

/#0%/t  0Oxl2, Oxla, 3, O, O, O0x7cO, 0x820, 0x820, 0x820, 0x820,
0x820, 0x7c03,

/#1%/{ Oxa, 2, 3, 0, O, Ox380, 0x440, 0x820, 0x8e0, 0x8cO, 0x400,
0x3c03,

/*%c%/{ Oxa, Oxa, 3, 0, 8, 8, 0x6c8, 0x928, 0x868, 0x868, 0x808,
0xX7f03,

/*3%/{ Oxla, 2, 3, O, 0O, O, Ox6c0, 0x920, 0x820, 0x820, 0Ox8e0,
0x8c03,

/#4%/1 Oxla, Ox12, 0x803, 0x800, 0x800, 0x400, 0x3e0, 0x10, 0x310,

0x310, 0x210, Ox7e0},



/#5%/{

/*#0%/{

/¥T%/{

/#8*/{
/¥9%/{
L IL VA
/*t%/{
/¥R%/{
/#3%/ 1
FEDLYE
/ %%/
/#%/ §
/*?&/{

/¥0*/{

Oxa, 0x812, 0xb03, 0x480, 0xb00, 0x400, 0x3e0, 0x10,
0x310, 0x210, 0x7e0}%,

Oxla, Oxa, 3, O, O0x10, 0x20, 0x7cO, 0x800, 0x8c0,
0x840, 0x7803%,

oxla, Oxla, 3, 0, 0, O, Ox8d8, 0x924, 0x904, 0x904,
0x3983%,

Oxa, Oxla, 3, 0x800, 0x800, 0x800, 0x7c0, 0x20, 0x20,

0xdz20, 0x6c03,

ox12, Oxa, 3, 0x400, 0x200, Ox160, Ox9c, Ox1Z, Oxea,

0x9c, 0x1181%,

3, 3, 0, 0, 0x7cO, 0x820, 0x840, 0x820, 0x820, Ox820,
0x8203%,

1, 0, 1, 0, 0x9c0, Oxa40, 0x900, Ox900, 0x800, 0xS00,
0x600%,

1, 0, 3, 0, 0x7c0, 0x820, 0x820, 0x920, 0x9a0, 0x860,
0x820%,

8, 0, Oxla, O, 0x39b0, 0x950, 0x900, 0x880, 0x880,
Oxaa0, 0x4403%,

3, 3, 2, 0, Oxc00, 0xc00, 0x800, 0x840, 0x880, 0x800,
0x4003%,

2, 3, 0, 0, 0x780, 0x840, 0x800, 0xb00, 0xb00, 0xal0,
0x400%,

2, 0, 1, 0, 0x3c0, 0x420, 0x400, 0x460, 0x460, 0x440,
0x4401%,

2, 0Ox400, 0x403, 0x400, Ox4eO,.Ox320, 0x480, 0x480,
0x480, 0x480, 0x300%, r

2, 0x401, Ox403; 0x400, 0x5b0, OX350; 0x500, 0x480,

0x480, 0x480, 0x300%,

0x310,

0x8c0,

Ox51c,

QXCZO,

ox42,

0x820,

0x3800,

.0x820,

0x9c0,

0xal0,

0xa00,

0xbc0,

0x480,

0x480,



/ %@/ {
/ ¥/ {
/%
/**/{
/*FH/{
/ %71/
/¥Qe/ §
/¥ i/ {
/#*O1*/ {
/¥01%/ {
/*0%/{
/*n;/{

/*0%/{

/¥Uk/{

010,
Oxaae,
0ox18,
0x98e,
0x798,
0xa00,
0x788,
0x880,
0Oxbg8,
0xc80,
0x10,
0x840,
0x10,

0x9ca,

0, Oxla, 0, 0x87c, 0x882, 0x884, 0x882, 0x882, 0x9cZ,

Ox4d4c},

0x10, Oxla, O, 0x87c, 0x882, 0x884, 0x882, 0xf82, 2,

Ox78c1,

0x850, 0x882, 0x840, 0x840,
0x9e0, Oxaal, 0x460%,

0x858, 0x892, 0x840, 0x840,
0x878, 0Oxaa8, 0x518%,

0x458, Oxfeca, 0x800, 0xb0oO,
Oxé78, Oxaa8, 0x518%.
0x18, Oxla, 0, O0x76c, O0x8d4.,
0x840, 0x8403,
0x18, Oxib, 0, 0x86c, 0x892,

Oxaab, 0x442%,

0x840, 0x860,

0x840, 0Ox860,

Oxb00, 0Oxal0,

0x840, 0x840,

0x882, 0x89a,

0x860,

0x860,

0x400,

0x840,

0x89a,

0x18, 0x10, Oxa, O, 0x43e, Ox441, Ox442, Ox441, Oxd441, 0xX741,

Oxac7,

0x4461,

3, 2, 0, 0, Ox7c0, 0x820, 0x820, 0x9a0, 0x8a0, 0x8a0, 0x860,

0x8201%,

1, 3, 2, 0, 0x6c0, 0x920, OngO, 0x9a0, 0x9a0, 0x8a0, 0x860,

0x820%,

2, 3, 1, 0, 0xX7cO0, 0x820, 0x840, 0x820, 0x820, 0x820, 0x8e0,

0x8c0}%,

2y 3y

0x8401%,

3, 0, 0x760, 0x8e0, 0x840, 0x840, 0x840, 0x840, 0x840,

0x10, Oxla, Oxlb, 0, Oxf80, 0x40, OxfcO, 0x800, 0x840, 0x840,

0x840,

0x7801,

W

3, 2, 1, O, OX430,.OX430, 0x420, 0x420, 0x420, 0x720, Oxaal,

0x4603,



/%¥u*/{ 1, 1, 3, 0, 0x830, 0x830, O0x820, 0x820, 0x820, 0x820,

0x820,0x7c0},
/¥U*/{ 3, 0x801, Ox803, 0x800, 0x830, 0x830, 0x820, 0x820, 0x820,

; Ox8éo, 0x820,0x7c01,

/¥ux/f 3, 1, 1, 0, 0x860, 0x860, 0x820, 0x820, 0x820, 0x920, Oxaal,
0x4403,

/#tl%/{ 3, Ox800, 0x803, 0x800, 0x860, 0x860, 0x820, 0x820, 0x820,
0x920, Oxaal, 0x4403%,

/#wx/{ 3, 2, 2, 0, 0x830, 0x830, 0x820, 0x820, 0x820, 0x920, 0Oxaal,
Ox440%,

/#¥Wx/{ 3, Ox801, Ox802, 0x800, 0x830, 0x830, Ox820, 0x820, 0x820,
0x920, Oxaal, 0x440%,

/*n*/{ Oxi8, ox10, 0x12, 0, 0x7cO, 0x820, 0x840, 0x820, 0x820,
0x820, 0x830, 0x830%1,

/¥¥#s1 3, 0, 1, 0, Ox8c0, 0x8a0, Ox8cO, 0x880, Ox880, 0x9c0, Oxaal,
0x4403,

/%t%/1 3, 2, 3, 0, 0x860, 0x860, 0x820, 0x840, 0x820, 0x820, 0x820,
0x7c03,

/*3%/{ 1, 3, 1, 0, OxbcO, 0x420, 0x7e0, 0x400, 0x400, 0x400, 0Ox600,
0x6003%,

/#0x/¢{ 1, Oxb, 1, 0x7c0, 0x820, 0x840, 0x820, 0x820, 0x8e0, 0x8cO,
0x800, 0x800%,

J¥ax/f 1, 1, 1, 0, Ox7cO, Ox820, 0x800, Oxb80, Oxc40, Ox820, 0x860,
0x86013, ’

/¥3%/{ 2, 3, 2, 0, Ox7cO, 0x820, 0x800, 0x800, 0x800, 0x800, 0xc00,
0xc00%, -

/«d%/{ 0x10, 0x808, 0x80a, 0x800, 0x7cO, 0x820, 0x820, 0x920, 0x9a0,

0x860, 0x820, 0x820%,



/*p%/{
/*a;/{
VELTE]
/¥Wh/ {

¥

/%f%/{
/ %14/
VEL VALY

i
/*%/{
/¥ %/ 1
Z3IN 74)
/%% /{
/*T*/{
/*1*/{

/¥ l%/1

/da R/ {

0x10, 8, Oxb, 0, 0x418, 0x418, 0x410,
0x410,0x3e01%,

2, Ox801, 0x801, 0x800, 0Ox7c0, 0x820,
0x820, 0x860, 0x860%,

1, 3, 0, 0, 0x430, Oxa30, 0x420, 0x620,
0x42013,

0x808, O0xb88, Ox44a, O0xb80, 0x830,

0x820. 0x920, 0xaal, 0x4401%,

1, 2, 1, 0, Ox7c0, 0x820, Ox800, 0Ox860,
0x7c03%,

0x803, Oxbe3, 0x423, O0xbcO, 0x800,

0x820, 0x820, 0x820, 0x7c03%,

i, 0, 0, 0, O, Ox130, 0OxfO, O, O, 0x130,

0, 0, 0, 0, O, 0, O, O, O, O, O, O3,

1, 0, 2, 0, 0x780, Ox840, 0x800, 0x800,
0x8003%,

1. 2, 3, 0x18, 0x798, 0x840, 0x800,

0x800, 0x800%,

0xd9o0,

0x800,

0x520,

0x830,

0x860,

0x800,

Ooxfo,

0x800,

0x800,

0x790,

0xbso,

0x4a0,

0x820,

0x820,

0x860,

03,

0x800,

0x800,

3, 1, 0, 0, Ox10, Ox10, Ox10, Ox10, 0Ox10, Ox10, 0x30,

0x410,

Oxc40,

0x460,

0x820,

0x820,

0x860,

0x800,

0x800,

0x301%,

1, 1, 2, 0, 0x90, 0x80, 0x80, 0x90, 0x90, 0%90,0x1b0,0x1b0},

2, 1, Ox5c0, 0x220, 0xfO, 0x100, 0x100, 0x100, 0x100, 0x100,

0Ox300, 0x3003%,

1, Oxlca, 0x222, 0x220, 0x2e0, Ox2cO, 0xz200, 0x200, 0x200,

0x200, 0x600, 0x600%,

1, 0x112, Ox2az2, 0x240, 0x200, 0x200, 0x200, 0xz200, 0xc00,

0x200, 0x600, Ox6001%,

-

0, 1. 0, 0x1b0O, 0x248, 0x238, 0x230, 0x200, 0xX200, 0x200,

0x200, 0x200%,



{ 0, 0, 0,0, 0, 0, 0, O, O, O, O, O3,
/* /1 3, 0, 0, 0, 0, OxcO, OxcO, 0x80, 0x80, 0, O, 03,
/% /1 0, 3, 0, 0, O, OxbO, OxbO, Oxa0, Oxe0, O, O, O3,
/#°%/1 1, 1, 0, 0, 0, Oxf0, 0x108, Ox3fc, 0, O, O, 03,
/% %/ 0, 1, 1, 0, 0x200, 0x2f0, 0x308, Ox3fc, O, O, O, O},
/¥"x/{ 2, 1, 2, 0, 0, 0x2f0, Ox508, Ox3fc, O, O, O, O3,
/%"%/¢ 0, 1, 2, 0, 0x280, Ox2f0, 0x308, Ox3fc, O, O, O, O3,
/% %/¢ 2, 2, 1, 0, 0x218, 0x118, Ox0f0, O, O, O, O, O3,
{ o, 0, 0, 0, 0, O, O, O, O, O, O, 03,
/%478 0, 0, 0x101, 0x100, 0x100, Oxf8, 4, Ox184, Oxlad, 0xds,0,03,
/% #/{ 0, 2, 1, 0, 0x40, 0x40, 0x40, 0x40, O, O, 0, 03,
/%"%/{ 0, 3, 2, 0, Ox10c, Ox10c, 0x88, Ox7c, O, O, 0, O3,
/¥ %/{ 0, 3, 3, 0, Oxd46c, Ox492, 0x28e, Oxlcc, O, 0, O, O3,
/%7 +/¢ 0, 1, 3, 0, 0x40, Ox40, Ox1f0, Ox40, 0x40, 0, O, O3,
/#‘%/1 0, 2, 3, 0, 0x40, 0x40, 0x20, Ox60, Ox60, O, O, 0}};
static unsigned char DATA BCL123 = { 0x01, O0x02, 0x04, 0x08, 0x10,
0x20, 0x40, 0x80, 0, 0 ,0 ,0 };
static unsigned char DATA_C1C122= { O, 0, O, O, 0, O, O, O, Ox10,

0x20, 0Ox40, O0x80 13

mainC)

{
uhsigned (o}
control_port();
hélpQOs
for(c = 205;3)
i

title()s



c = thai({int)c);
display_data(c);

, outport_data({intic);
printf("\n\n
¢ = condition();

o /% for %/

{
3 /% main %/

helpO

1

int c3
clrscr(’;
printf"\n
printf("\n
printf("“\n

printf("\n\n

printf(" \n

s

a (o o A ey o € "
WUWOIDNWIRTDNQYRNBU. .. D3

anwﬁulﬂﬂTuTaSwizaauLnﬁwL%ﬂ@mnﬂ17a1mnszﬁq\n");
S 4 S "
AL RANTONAN AUEIAINTTNAIFHT\N") 3

Y , o ar {6y 9 "
LAA 9 T aedauinwIns asuSnud EAuauaa \n\n\n\n"> ;

20UL86 : 1aTlnz\n");

s Bnwsaaw Ing\n\n")

printFC \mimimmma tinTaknsy g llsunsy AANAIN LUTWNTNAN") 5

printf{"\n Enter
do £

switch(c = getch())

{

case EXIT @ exit(;

¥

while(c '= ENTER):

SPACE ctrl.@ \n");

o



title®d

{

clrscr(;
: " v N = 14 4 b "
printf"\n anﬁuuLnﬂTuTaﬂwssaauLnaﬂLawqmnwﬂﬁawmnssua\n )3
: " Dt o £ 2 £ "
printf{"\n AAITBLIANTOUAN ANE IANTINAIEAT\N") 5
. P < [ . v A o @ 6y o "
printf("\n Lﬂﬁaoﬁaﬂaauaﬂuswsaﬁqanumqnﬂumﬂuaﬂ\n )3
" ’ @ & A e, m
printf("\n\n MIDNHINTONYSNBL. .. ") 3

3

condition()

i

unsigned c;
switch((c = getch()))
{
case EXIT : exit(Q;
case SPACE : help(); c = 2053 breaks;
default
do {

if ((c < ALPHABETI)> & (c > 57) Il (c < FIGURE))

c = condition();
3while ((c < ALPHABET) && (c > 67) t1 (c < FIGURE));
} /% switch »/
return{(cj;

;

thai(c)

int cs

{

putch(’\a’>;

putch(c);



if (c >= ALPHABET)

¢ = ¢ - ALPHABET + 103
else
¢ = ¢ - FIGURE;

return{(unsigned)c);

display_data(c)
unsigned c;
{
int Js
int ns
int x;
printf("\n\n G
for (J =0 35 J < 12 5 J+H)
1
for (n =0 3 n< 12 5 n++)
i
X = DATACCICJ] >> ns
if (X & 01) == 0)
printf(" .");
else
printf (" *");
3

printf("\n ")

P



control_port ()
{

out portb(CONTROL_PORT, CONTROL_WORD) 3

outport_data(c)
int c;
{
ink i
char DATA AC1233
char DATA_CC121; ~
for (i =0 5 1< 12 5 i++)

{

DATA_ACi3J (char)( (DATACcICil >> 4) & Oxff )3

DATA.CLiJ = DATAC1CLi] | (char)( DATACcICil & OxOf );

outportb( PORT..B , DATA.BCi] )
outportb( PORT_.C , DATA_CLiJ )

outportb( PORT_A , DATA_ACiJ )3



Tusunsu BCD

#include <conio.h>

include <stdio.lh>

#include <dos.h>

#def ine

tidef ine

tdef ine
#idef ine
#def ine
#def ine

t#def ine

#def ine
t#define
#idef ine

#define

#idef'ine
#def ine
fidef ine
#def ine
#def ine
idef ine

#def ine

INSTITUTE

PROJECT .

Lowdisplay

"King Mongkut's Institute of Technology
Ladkrabang"

"Blind’s Communicative Device"

0x07

Highdisplay 0x0f

Reversel.ow

0x70

ReverseHigh 0x78

ReBl inkLow
LEFT

TOP

RIGHT
BOTTOM

F1 0x3b
F2 0x3c
F3 Ox3d
F4 0x3e
F5 Ox3f
F6 0x40
F7 0x41

oxf0

29

52

20



#idef ine
idef ine
#def'ine
#def ine
#def' ine
#def ine
idef ine
#def ine
#def ine
idef ine
#det ine
#def ine
#define
ﬂdeéine
idef ine
#idef ine
tidef ine
#def ine
#def ine
#def ine
#def ine

#idef ine

ftdef ine

Hidef ine

#def ine

fdef ine

F8 0x42
F9 0x43
F10 Ox44
ShF5  0x58
Sh¥6  0x59
ShF7  0Ox8a
ShF8  0x5b
Home  0Ox47
Up 0x48
PgUp  0x49
Left  Ox4b
Right Ox4d
End 0x4f
Down Ox50
PgDn  0x51
Ins ox52
Del 0x53
Help 0x48
Load Ox4c
Save  0x53
Exit  Ox45
Data 0Ox44
MaxX 12
MaxY 12
Erase 0O
Draw 1



tdefine PORT_A 0x300
#define PORT_B 0x301
tdefine  PORT_C 0x302
#define  CONTROL_PORT 0x303

#idefine  CONTROL_WORD 0x080

static unsigned char DATA_C1[123]

i
-
Q
»3
o
O

)
Q
=
H
e

.

0x20, 0x10, 0, O, O,
0, 0, 0, 0, O3;

stat ic unsigned char DATA_PC12]

i
Faas)
(@]

-
(@]
-
(@]
-
O
-

0x80, 0x40, 0x20,
-0x10, 0x08, 0x04, 0x02, 0x013%;

typedef int ShapelMaxXJCMaxYJs

Shape CursShape, O1ldshape, Buf fShapes
int I.J3
int CurX,CuryYs
char Namel 1333
maind)
{
Control_Port(J;

Clr_Outport();
Editor();
¢

Clr_Outport();

Control_Port()
{

out portb(CONTROL_FORT, CONTROL_WORD) 3



Outport_Data()
i
int N
int M
char DATA_AC123;
char DATA_CC123;
putch(’\a’);
for (J = 0; J < Max¥s; J++)

{

DATA_ACJ] = 03
¢t  DATA CCJI = O3

N=7;

M= 33

for (I =05 I < 85 I++)

DATA_ACJ] 1= (char)( CurShapelIJ[J] < N-- )3
3
for (I = 83 I < MaxX; I++)
’ {
DATA CCJJ I= DATA_C1LJ] | (char)( CurshapelIlCJ] << M—- )3
3
outportb( PORT_B , DATA BLJ] )3
outportb( PORT_C , DATA_CLJ] >3

outportb( PORT_A , DATA_ACJ] );



WindowBox (left,top,right,bottom)
int  left,top,right,bottoms
{
textattr(Highdisplay);
clrscr();
" window (left,top,right,bottom);
‘HeadWindow (left,top,right);

Note();

HeadWindow (left,top,right)
int  left,top,rights;
i
textattr(Highdisplay)s
Header ( left,top+l.right, INSTITUTE) 5

Header(left,top+3,right ,PROJECT);

Header(left.top,right,HeadString>

char  #HeadsStrings;

int left,top,right;

{
gotoxy (((left + right - strlen(HeadString>>/2),top);
cprintf (HeadString)s

¥

3



Clr_Outport()

i
int I,J3
for (I = 03 I < MaxX; I++)
for (J = 03 J < Max¥; J++)

CurShapeC11LJ] = 03

Outport_Data()s;
clrser();

}

Note()

{

gotoxy(1,24)3

clreol()s

Put.(10,24, "H",Highdisplay)s
but.(11,24,"elp”,Lowdisplay);
FPut(24,24,"L",Highdisplay);
Put.(25, 24, "oad",Lowdisplay) s
Put (38,24, "s",Highdisplay):
Put (39,24, "ave",Lowdisplay);
Put(52,24,"E",Highdisplay):
fut(SB,24,"xit”,Lowdisp1ay);
Put(64,24,"D",Highdisplay);
sPut(66,24,"isplay",Lowdisplay);
gotoxy(1,25)3

clreol();



HelpMenu()

{3
int Keys
textattr(Lowdisplay)s
clrser();
textattr(Highdisplay)s;
cputs(” .*** HELP MENU #%#% ")
puts("Move Cursor : Up,Down,Left,Right <Arrows or 2 4 6 8>");
puts(” ' Up_Left <Home> Down_Left <End>");
puts(” Up_Right <PgUp>  Down_Right <Pgbn>\n");

puts("Change Mode : éraw, No Action. Erase <Space_Bar>\n");

puts("Move Picture : Copy <F1> Overlie <F2>'");

puts(" Reverse <F3> Clear <F4>"):

puts(" Up-side Down <F5> Mirror <Shift F5>");
puts(" . Mirror_Left <F6> Mirror_Right<sShift F6>");
puts(” Shift_Left <F7> shift_Right <Shift F7>");
‘puts(" Shift_Up <F8>  shift_Down <Shift F8>");
puts("File Command : Load_File <L> Save_File <S>\n");

puts("Exit Program : Exit <E or F10>\n");

puts("Outport 8255 : Display <D>\n");

puts("Help Menu : Help <H>"»;

puts(” Press .any key to continue.")s
getch();

WindowBox (1,1,80,25);

. Display(CurX,CurY);



H]

ReadF i leName(Name)
char  Namel[ 33
i

int flag = 13

char c¢hs

while (flag).
£
gotoxy(1,24)5
textattr(Highdisplay);
clreolQ)s
cputs("” Enter Filename : ")3
gets(Name) s
flag = 03
if (strlen(Name) > 12 )
i
cputs(” File name too long."”);
flag = 13

getch()s

LoadFile(Name)
char  Namel3J:
{
FILE =«in_file, *fopen();

char c3



ReadF i leName(Name) ;

infile = fopen(Name, r';

if ¢(in_file == NULL)

cpriﬁtf(" Could not open %s for reading."”,Name);
else
{

cputs(” Loading Editor File.")s

for (J = 03 J < MaxY; J++)
{ for (I =0; I < MaxX; I++)
{ if ((c=getc(in_file)) != '\n")
CurShapeCIlLJl = c3
else

CurShapeCI1LJ] = getclin_file);

}
feclose(in_file);
i Note():

Display(CurX.CurY);

SaveFile(Name)
char NamelC J3

{

FILE =out_file, ' #fopen();

ReadFileName(Name) s

out_file = fopen(Name, “w");



if (out_file == NULL)

cprintf (" Could not open %s for writing.".Name);
else
{

cputs(” Saveing Editor File.'");

for (J = 03 J < MaxY; J++)
{
for (I = 05 I < MaxX; I++)
putc (CurShapeCIlCJ],out_file);

fprintf (out_file,"\n");

3
fclose(out_file)s

Note()

Display(CurX,CuryY)
int CurX,CurYs

f int I,J3

for (J = 0s J < MaxY¥; J++)
for (I = 0s I < Max¥s I++)
i

gotoxy(LEFT + ((I+1)%2 - 2),TOP + J);
if (CurShapelIJCJ] == Draw)
{

textattr(Highqisplay);

cputs(”* ")



else

textattr(Lowdisplay);
cputs(”. ")s
3
¥ /% for %/
if (CurShapelCurX/2l]CCurYJ == Draw)
Put (LEFT + CurX,TOP + CurY,"s ",Highdisplay);
else

Put (LEFT + CurX,TOP + CurY,". ",Lowdisplay);

Put(X,Y,NOTE, COLOR)

int X, Y3

int COLOR3

char  #NOTE;

{
gotoxy(X,Y)s
textattr(COLOR)
cputs(NOTE) 3

gotoxy(X,Y)s
Editor()
int  X,Y3 ,

int Curx,CuryYs;

int oldCur¥X,0ldCury;



int PlotFlag,ColorFlag;
int I,J,Tenps

int Keys

WindowBox (1,1,80,25)3
CurX = 05 CurY = 03
Display(CurX,CurY);
PlotFlag = 03
ColorFlag = O

do

{

0ldCurX = CurXs;

OldCurY = CurY;

Key = getch()s;

X = wherex();

Y

wherey();
if (Key == 32)
i

if (PlotFlag !'= O)

i
Put(35,21," NO ACTION ", ReverseLow);
PlotFlag = 0O
for (J = 0s5 J < MaxY; J++)
for (I = 03 I < MaxX; I+
OldshapeC11LJ] = CurShapelIlLJls
b /% if #/ _
else

{



PlotFlag = 1;

for (J

i

for (I

0ldShapeC IJCJ] = CurSha
if (ColorFlag == Erase)
ColorFlag = Draw;
else
ColorFlag = Erase;
if (ColorFlag == Erase)
Put(35,21," ERASE
else
Put(35,21," DRAW

3} /% else %/

gotoxy(X,Y>s
Y /¥« if o/
else

{

switch (Key>
{
case '8’ : CurY = CurY

case '2* : CurY

CurY

case 4’ : CurX = CurX

case 6’ ¢ CurX = CurX

case 0x68 : Key =Helps;

case Help : HelpMenu();
break;

case 0x6c : Key = Load;

case Load : LoadFile(Nam

03 J < Maxy; J++

03 I < Max¥Xs I+

pelIICJT;

" ReverseLow)

" ,ReverseLow) ;

- 13 CurY = ICurY(CurY); break;
+ 13 CurY = ICurY(CurY); break;
- 25 CurX = ICurX(CurX); break;
+ 23 CurX = ICurX<(CurX>; break;

gotoxy(LEFT+CurX, TOP+CuryY) ;

st

-

e); gotoxy(LEFT+CurX, TOP+CurY);



break;
case 0x73 : Key = Saves;
- case Save ! SaveFile(Name); gotoxy(LEFT+CurX, TOP+CurY);
break;
case 0x64 :
case Data :-Outport_Data(); break;
case Ox66 :
case Exit : Key = F10; break;
} /% switch »/
if (Key == 0)
{
switch (Key = getch())
{

case Up ¢ CurY = CurY - 1; cury

ICurY(CurY); break;
case Down : CurY = CurY + 15 CurY = ICurY(CurY); break;

case Left ¢ CurX = CurX - 2; CurX

il

ICurX(CurX); break;

case Right : CurX = CurX + 2; CurX = ICurX(CurX); break;

case Home : CurY = CurY - 1; CurY = ICurY(CurY):

CurX = CurX - 23 CurX = ICurX(cCurX); breaks;

case PgUp ¢ CurY = CurY - 1; CuryY ICurY(CurY)s
CurX = CurX + 23 CurX = ICurX(curX); break:

case End ¢ CurY = CurY + 13 CurY = ICurY(CurY):

CurX = CurX -~ 23 curX ICurx(cCurX>; break;

case Pgbn : CurY = CurY + 1; CurY

It

ICurY(CurY>;
CurX = CurX + 2; CurX = ICurX<(CurX):; break;

03 I < MaxXs I+b)

case F1 : for (I
for (J = 03 J < Max¥; J++)

BuffShapel IJLJ] = CurShapelIILJI;



Display(CurX,CurY); break;

case F2 ¢ for (I 03 I < MaxX; I++)

for (J = 03 J < MaxYs; J++)

OldshapeCIlCJ] = CursShapelIlCJIs

for (I 05 I < MaxX; I++)

1]

for (J = 03 J < Max¥; J++)
CursShapel I1CJJ=CurShapel 1ILJ 1! IBuffShapel 11LJI;
Display(CurX,CurY)s; break;

03 I < MaxXs I++)

case F3 ¢ for (I
for (J = 03 J < MaxYs; J++)
CurShapeCI1CJ] = CurShapeCIJCJ] © 13

Display(CurX,CurY); breaks;

case F4 ¢ for (I 0; I < MaxXs I++)

for (J 05 J < MaxY; J++)

1

CurShapeCIJCJ] = 03
Display(CurX,CurY); breaks

case F5 s for (I

]

0s I < MaxXs I++)

for (J = 03 J < MaxY¥/2; J++

{
Temp = CursShapelI1CJJs
CurShapeC11CJ] = CurShapel IJ[MaxY-1-JJ3
CurShapel 1 J{MaxY-1-J] = Temps;

¥

Display(CurX,CurY); break;

case F6 ¢ for (I 03 I <'MaxX; I++)

for (J Is J < MaxYs J++)
i

Temp = CurShapelI3CJJs



case F7

case F8

case F9

case F10

case ShF5 :

for (I

CurShapeCIJCJ]

CurShapelJ3IC1J;5

CurShapeCJ1L 11 = Temps
3
Display(CurX,CurY); break;
for (J = 03 J < MaxY¥s; J++)
{
Temp = CurShapel0ILJ3;
for (I = 03 I < MaxX — 15 I++)
CurShapel I1JLJ] = CurShapelI+11CJ1;
CurShapeCMaxX-13CJ1 = Temps
3
Display(CurX,CurY); breaks;
for (I = 03 I < MaxXs I++
{
Temp = CurShapeCI131L03s
for (J.= 05 J < MaxY - 15 J++)
CurShapel-I1CJ] = CurShapelIJCJ+17;
CurShaﬁeCIJEMaxY—l] = Temps
3
Display(CurX,CurY); breaks;

for (I

]

03 I < MaxXs; I++)

for (J

il

0s J < MaxY; J++)
CursShapel IJCJ] = OldShapeCI1CJJ3
Display(CurX,CurY); break;

Key = F10; break;

for (J = 03 J < Max¥; Jb)

03" 1 < MaxX/23 I++)

{



Temp = CurShapeC11CJJs
CurShapeC11CJ] = CurShapelfMaxX-I-13CJJ3
CursShapelMaxX-I-11CJ] = Temps

3

Display(CurX,CurY); break;

05 J < MaxY; J++)

case ShF6 ¢ for (J

for (I Jy I ¢ MaxXs; I++
{

CurShapelMaxX-I1-1JCJJ3

Temp
CurshapelMaxX-I1-11CJI=CurShapelMaxX-J-11CI1]3
CurShapelMaxX-J-11C1] = Temps
3 =
Display(CurX,CurY); breaks;
case ShF7 : for (J = 03 J < MaxY; J++)
{
Temp = CursShapelMaxX-11LJ];
for (I =03 I MaxX - 13 I++)
curShapefMaxX-1-11CLJI=CurShapelMaxX-1-21CJ 13
CurShapeC0lILJ] = Temps
3
Display(CurX,CurY>; break;
case ShF8 ¢ for (I = 03 I < MaxX; I++)
i
Temp = CursShapelIJ1CMaxY-13;
for (J = 03 J < MaxY - 1; J++)
o

CurShapel I JCMaxY-J-1J=CurShapel IJ[MaxY-J-21;

CurShapelI1JC0] = Temps

EC



Display(CurX,CurY); break;
3 /# switch #/
} /% if */
} /* else %/
if((Key==32)lI(Key==’8’)ll(Key==’2’}lI(Key==’4’)lI(Key==’6’)ll
(Key==Up)Il(Key==Down)lI(Key==LeFt)lI(Key==Right)ll
(Key==Home) | | (Key==PgUp) 1 | (Ke ==End) | | (Key==PgDhr | |

(Key==Load) | | (Key==Help))

if (PlotFlag == 1)
i
curShapeCCurX/23CCurY] = ColorFlag;

if (CurShapeCCurX/23CCurYl == Draw)

{
if ((Key == Help) |l (Key == Load))
Put(3s,21," DRAW  ",Reverselow);
Put.(LEFT + CurX,TOP + CurY, "+« ",Highdisplay);
} i
else
{
if ((Key == Help) Il (Key == Load))
Put(35,21," ERASE ",ReverselLow);
Put(LEFT + CurX,TOP + CurY,". ",Lowdisplay);
3
} /% if %/
if (PlotFlag == 0) -

{

if (curShapeC0OldCurx/23C01dCurY] == Draw)



Put (LEFT + 0ldCurX,TOP + OldCurY,"* ",Highdisplay);
else
Put. (LEFT + OldCurX,TOP + OldCurY,”". ",Lowdisplay);
if ((0ldCurX t= CurX) |1 (OldCurY != CurY))
Put.(LEFT + CurX,TOP + CurY," ",ReBlinkHigh);
if ((Key == Help) Il (Key == Load))
{
Put(35,21," NO ACTION ",Reverselow);
. Put (LEFT + CurX,TOP + CurY,"” ",ReBlinkHigh);
3
VL NS A Y
} /% i #/
} while (Key != F10)3
3/% Editor %/
i
IQuUrX(Curx)
int  CurXs;
i
if (CurX < O)

3 curX 225

i

if (CurX > 22)

CurX = 03
‘ return(CurXx);
3,
o

ICurY(CurY) . -
int CurYs

{



if (CurY < O)
curY = 11
if (CurY > 11)

CurY

il

03

return(CuryY);

i
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