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ABTRACT

At present, instrument to measure and test an antenna cost very
high. Thus, it was to limit using only in some organization, company or
college. Consisted of some tester is limited their abilities or function. It
caused us to have various tester using a long for a test.

This project bring personnel computer to apply with field strength
meter. run, plot pattern on microcomputer or print out to printer which
is able to take it on looking for pattern of antenna measuring antenna
gain. Furthermore, we can bring it to apply with another job such as
intensity testing of each cell site area of mobile telephone on cellular
system etc.

There are plenty of antenna, so choosing of use antenna is very
important. This is because antenna is the equipment for receive and
transmit radio wave. Using of high antenna gain increasing better than
using general amplifier of electronics. Because many amplifier produce
noise and reduced efficiency of signal.

We can analyze the characteristics of an antenna by seeing pattern
of radiation. Pattern of radiation is a pattern to show ability in antenna
radiation out or in. So, it caused value of beam width which concern gain
of antenna directly value of beam width is shallow, gain of antenna will
grow high.
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Fasmesletimivan 2,3 ulwiwnTwiy wemmitndlud  Feithewendrewatning
(FOREGROUND) uar ufmnT17¢ (BACKGROUND) UHTIIWMERINAIMIANTIW 11U JuNEdN
LTEDINTT L SmEEET A" Sei Tuaan 65 seiuiizisatlaudn 65 asu Dnivau
0 fursnin Ikt Tmiwau 2,3 Waud pavEa A" a:aéuaalasﬁ #

Snestiougnnas Waud + ¢ 65 % Twmany )
#1779 2.5  BanIMUERswAL S BnY T (ALPHANUMERIC DISPLAY MODE)

Dua(HEX)  unmeainl  mooe AWME H0R A2 WAz 1Dz

0,1 40425 8%8 16 8 320%20C
O%, 1% 40%25 B%x14 16 8 320%350
0+, 1+ 40%25 S¥16 16 8 360%400
2,3 80%25 8%8 16 8 640%200
2%, 3% 80%25 ' 8%14 16 8 640%350
2+, 34 80%25 9%16 16 8 T20%400
7 80%25 9%14 b 8 T20%350

T+ 80%25 5%16 bw 8 T20%400

v 4‘ ay ' -~ tas -
Badeinn  iA3emna k uav + BINBRN MR (CARD)  TRaagiy  up
bl -~
tRaSTRiAn Was L Banas
‘hmesirEmeuind (RGBI Alpbanumeric Mode)

Ty 0 uar o 1
e v(
i hwensudawasnimisoutn 40 eafnl 16 § TinowaziBes 320 30
amiiusdume Tesll  FadimeaTid e mine 848 ol 200 dusumaun

- -~ e nllu.- . AI -
89 uREN SadnpThn v 15oune 8% 1N Y 350 | RuUAUMMUIAY  UASNAINNAE

- *' Va
{288 360 N/ LA oy EmesTns Soune ovie  1Np 18 400 tHusunu
ISR )
A

3 upala9d 1 SuRun B8OOO HEX
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T 2 uar e 3

L Tman 1 TudaewaE2SmeT 80 Aafnd 16 R HarwaziBsa 640  eama/
L Jusun
Tash 200 humuuiae =8 S oue Buna 88
7 350 1 Husimuunne 3 SiimerT e Smine 8¥14 uazAIWE:L 3Ee
7204200 AW ol ST e 15mune 9%16
3 unaiaTd 1 SuthiT BSO0O HEX

TruedimiTunm1¥a (Monochrome Alpbanumeric Model Twia 7)

[

N - -~ 1 -~ -a £ - -
TuTwme7s Mnaqmanxsunwm'z'qvaﬂu LENNILNE Lkt mae EuEnET DY
parm3noe Lkl azﬂu Smivmue lulwes warmstng bel zwnsoEafe v dndsd

v

et B 16 87 ueleline 4 fnTA nm.uuaqmmwmmuazﬂu 2 TmituRe
Tm 3 uaz Im 4 im 0-2, 5-7 Lika In 2 3z dudnudeciinadsila (video) R
im 4 1Thulinudssaaiu Buss sionnn
-~ e o ¢ s -

Toe 7 1 TmaniTudaouaiiings 80 aadnl & 777 @~ T¢  RDNLWTM
T u Tludagy DAY Tanauaziise 720%350 lagi SdnpTinnas Ums 9%14
Lasiien L iee 7208400 Tas SrdmeTiMG 1TuNn 9416

o a v ~'

% upn1asd 1 3ubun BSO0OO HEX

vaudnaiadmT (CHARACTER FONT)

mrenpada it ly vaud ASEWA 1-32 U071 TNAEIIOn VR 1 88n1Inn
wand s huAunudede o 9TemInTairad33diAed  (CRT  CONTROLZER
REGISTER)  uewmainulusanlupes  (ROM  BIOS) dles 5 wnfe
8%8,8%14,8%16,9%14,9416 ’-f-;ﬁz"mxﬂ.xﬁozﬂ 2.6 ATTSMAMNG IR Yol #0
u'nné'm'xn‘lé':nnr;’m's
CHAR PATTERN ADDR = CHAR BASE ADDR + (ASCII CODE #* #BYTE/(HAR)
(uasnes A" luSsagaeuin ;funa'hag"lu Jgus B¥E ’*x:zzr. aninaR27l
3udaa Imivau 2 B amiiTrupaLeIR 2000 HEX

gloliun UPRALATH = (2000HEX)+(65#8DEC)

2000HEX +. 520DEC = 2000H=X + 208HEX

"

2208HEX

qzﬁéﬂma"xiaé
BBRLATE 2208 ———> 30HEX
UDRIRTN 2208 ---—-> 48HEX
LBRIATR 2210 —-—> B4HEX



WO NI U AR O

—

REsvwmNO VLWL O

b vt s

th

13 |

udAIATy 2211 ~—-~-> 84HEX
UPALAIR 2212 --—-> FCHEX
usaleId 2213 —~——- > B4HEX
uaaleId 2214 ——-—- > BAHEX
upataTs 2215 —-—-> OOHEX

Scon Lnes 7 654|321 0 Contents
0 M. RN AM FEn
1 M 3] Cén
2 I8} 8Ch
3 i 1&n
4 a & o 22h
s e X! Ein
- 6 ®HI1SET N FEr
? HEEEEN 0ok
7 6 5 2 3 E 1 0 c-cn Lines 7 S 5 42 2 10 Lzrents
1 0 T 1 1 I tan
! Il ! | ¢in
X K| w m| 2 28 W IR aal | fin
N NN 3 nu @ '® £in
X E AW REEK . u! a'm! glh
OO s w s 1En
T N X 6 w3y tzn
| K ? ax &n
nml N R} 8 =i . |m 25
N 00T s RN el | Sin
¢ x.m X R 1 AN aiex AN Fin
] s} ":'h
| | 12 Lin
{ ] 13 on
765432190 76542210
: 0 T 11
1 f I
' ! 2 T
PR M uin 3 Y
FRIE L s Mk mwmi | )
A EEene 5 &R ]
wal [mal (x'n 6 mw ™ X
! m'a! 7 mNER N EK
N3 u'u! g {m-mi ]
na u'al S lxx inim
miul | T 10| XM
m'al B al : ISR mu
2 l 2 1201 T
<. 130 1 (IR
4 1 1e T i
‘ g i i i

7 2.6 uRawusE Y
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2.11 _m7beasemeaninilad (GRAPHICS PROCESSING)
hifaiamfinieadnimidad  (COMPUTER GRAPHIC)  &iinarian Ty i

ag19un 1559937N zunm'm'rmﬁaa'nmi’ﬂﬂé’aéwﬂﬂ1’?1 iy ﬁnﬁaqﬁ‘avm'ﬁ'aga
it ud1 aouanunafiasin Weandanast ¥1ls wminn o fhingieEs svdunsonta
ﬂ'gmﬁznﬁui'm'zulnﬁw&u‘lﬁaéwﬂm“?1 (U FrTannTiiR, aw UBNRNIE44788DN TN
L AUaENG2

meim grdaudnaeniTudaual BnaTiRma L dufgafy Yovhuad Tuilka
i AAuFavHRTavABI LGS TerrmEnnTa ln¥ L Haeiu d9aaiatu (WORKSTATION)
10U 3310(VIDBO GRAPHIC ARRAY) SARWNTOURANE AR 256 & ananbiidan
fvme 256K AnAtwas LBae 3204200 | =

- Tedaimena W 2 e TunamumiSaines 1 §98e TWAueAT usr uan

mtelud A Tensniedia duvnivhanisarmimnivay vumaaeens Tes
RETL T im/aanm, 2 im/3enw, 4 In/3enm, 8 Dn/a‘smw %uaéﬁu%mv-_.s?:.
fasmmudesws  Hmndaentt EEvated ilfee T wou Im/3anmw won Fawt i
AYUAY L DEATD N WRGAY

WA WERIWATRNT31 2 YTenatding  wileauine i o launie
(DYNAMIC READ/WRITE MEMORY) Fauriepanithe 4 Fucs tmiwau wio ¢ bit
map) usavATssNTutesws 16K lud lisude e4 K lud %uazjﬁﬂwammﬁe-wa
Tma?ﬂi’uﬁ'mﬂ'nufi1azﬁ1u11n§‘13’nmﬁn-1m TWRNTI92.6 UREIITHINE URE  dBe
taTa Subu posusay Tuua

&394 2.6

twa Twed,5H e D e E Tvwe 10H B 11H e 120 beseisy

0 B80O0O0  AOODO  A0OOOO ADODD AQD00 AOGOO ACOD0
1 - A2000  A4000 A8000 - - -
2 - A4000  A8000 - - - -
3 - ABOOO  ACO0O - - - -
4 - A8000 - - - - -
5 - AADOO - - - - -
6 - ACO0D - - - - -

=~

- AE00O - - - - -
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-4 - - g v . ] ° - -
ginAdA 2 Yeznng ‘lumﬂmnunagam MUIBATINRWHASHR AB  IMIVAU
- 4 .
uaz uweRFiwaiMadm (Packed Display Format)
“Imivwau 1f}m1'nﬁn§ax':anm WM Tnsuet it wau

1ty ulbwe 163 ¥ 4 im/3enm udazim
z - < v [ ] -~ Ed
Dl asgmmnu'lnaguumauamnu =h)
imn © aéuu twau 0 ,Im 1,2,3 aguu

twau 1, 2, 3 AINARU

- P 4 e
-UWRAEH | WRgUWA TULUN 1fnm1‘smu'ﬁa;3anao 3&)‘1']%' a\:‘luwau

boed [V
LagInu

AT 2.7 uﬁeen’n‘lﬁ"vﬁm'ﬁm1ﬁu§a§anar~:mw'luusiaz‘[wa

Twue (HEX) pISLY - fvounadant 'imw/‘hm(

4,5 uwa 4 4
) 2 8

F Imiway 2 8
11 uwA 2 8

D IMmiwaY 16 8
E, 10 Imiway 16 8
12 imLway 16 &
13 uwA 256 1

Tmansniladi (RGBI Graphics Modeslhum 4,5)
Toeninidedd 8a Twe 2 uae 5 usae Wwom oumne 2 Tuems
hd  Dosidwase WiEmd e &as

- da bt - - o [ - L -~ Y 4
‘IHTVDJQ 4 uaxr S uann-;ﬁ’mun ny 2 magmnwﬂunaga L= Laganu qﬂmm

{ 4 v - -~ - L R o
NINFITOUT '-zzmuqnmeuwang}/ﬁ (odd/even flag) =P 'ﬁzz‘mna\: umem‘mﬂuao
< H -~ -~ Z 1 v - FVREE A v ot -~
imiwau 0 uazﬁ'aga‘luéﬁ:zgnﬁﬂﬂaq imiwau 1 amuna:;';mgna‘utﬁ W T<:2/931 8

‘ o ' . o ¥ = 4 <
Lﬁaag‘lﬂmm 4 w3 5 azonuyeusn L Imivau O uas 1 fiedpe ekl ernsuds
L |
- o g2 -~

v R -,
RTUIA 3204200 AT 4 4 &enlu WM 39829n71T 2 Tm IeRsudes 4 &

Tagaelf Imivau 0,1 Tumsifivkous degy 2.7
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AT 2.8 uda Bmmeaen M anTnilad

Tyne (HEX) I uBR i AT 3w AwaziBea
4 1 B8000 4/256K 320%200
5 1 BB0O0O 4/256K 320%200
6 1 B8000 2/256K 640#200
D 8 A0000 16/256K 320%200
E 4 A0000 16/256K 640%200
F 2 A000O bw 640%350
10 1 AD0OO 16/256K 6404350 =
- 11 1 A0000 2/256K 640%480
12 1 A00QO 16/256K €40#.480
13 1 A0Q0C 256/256K 320%200

vapping Deto to Dispicy Menmory

Hogt Arroy
‘Dato”’ Inoes towwn ¢« 212 1 ne 9

Lo 0 D11z 1..15iPov &
Dl ) $381.2523 I
L2 H —
3 N Even &kows
Dso &ds-esses
TeT1o16 5 " Tew:c| pa
Dielisie 5) Do Rasg [Eid L TN BN
Odd Azo-esses
DISe 188 Covwwme 38 U 32 N
2189 199 s | b2 DISE]®se €
D160 160 p5zsiT322 DeTESoe 2
7S] 78] Lven Fows Y8 Roe 199
FITe) 2 Even Addresses b7
[YE) 163
1:3:“:;. 1
- 0dd Rows
Lven Adorecses
“ XY —
£:t99y FEETE e ey

"DJ 2.7
Tww 2 3 (Two—Color Modes)

-~

i
Fansnndegsa Bt 2 Twe §ei

- PL M — . - ——-

I3 andatandduiatiu (CGA Two-Color Emulation]lwues)
‘.« —-ad - [ - L3 o - P4
Tubwe 6 vay 3318/5318 1 tmep 1 wWNTY wREN 1 ZEnudn

&7 asas Iy v dnd3dised paaslusse 2.0
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f7979 2.9 a1 o Snnn s 15 lulws 6 Hex
EEr Ity 01 2 3 45678 9 ABCTDETF
a1 0 17 17 17 17 17 17 17 17 ¥7 17 17 17 17 17 17

’ [ ] r'd [ - 4' ar - nf
Tu wmihanwswdawwa ueas lud sxUsenaudag 8 wATEDI T 3B
' -~ ¢ (3 v

a3 i wlawiu T bmens nAlads (Twua 4 uaz 5) snibusdn udseld 2 ¥ um

- vq < £ - [ Y] ;
vt 4 F Wlae 6 3 Imivau 0 uax 1 gnqﬁLnuiagaiumguaznaﬂuawau g wn
< aa (= - -~ ) g msa &5
VAT pnuBALATA uaTm3Laaim 1 n (ﬁwusuuaazgmnﬁu) qsaéqu WILANTAFLEDS - T

naniasaEln 0 ﬁuzu 2.8

Host Buffer

Deto Inars Cowm g 182¢ 37 832 633
ot ° i b3 | Di%5| Pee o
[ ' £32:11323) D74 nos @
De 2
) 3 Even Rows
- God Asdresses
DI DI D! Dod Rows T3:% foe §

*  Dod Addresses 'Y
nize 19 Comnp 716 2 824 31 =t
ity 159 (D0 T Dz | TI5E] Ree Fis
et 10 [z32018322) Bate on 2 i
Des 18} ven Rows 120Vl 3y, 1oy
ez e Lven Addresses e~ & F
263 36

TIeCDIb?] [E3:8: ene
Dod Rows .~
fven Acdresses Bix
4 Plone
¢
[EX) p—
R 8229855, 19y

3U 2.8
331D 2 & (VGA Two-color Fmulationdbwe 11)

oy - . < . -~
Tubwe 11 vae F31a 1mwia 1300 azifan 1 4 2 mawuin @0

Twaeavlu Wi inT3dined usmeluansaen 2.10

f1914 2. 10 a1l Snnd s 15 TuTvee 11 Hex

ERCIA L] 0 1 2 3 4 56 7 8 9 ABCUDEF
0

W
~1
(&6}
-1
({3
-
(O
~1
(V]
~1
w
~
«)
~1
L)
~1
W
~J
()]
~1
(O]
~1
[}
-1
«“)
-3
W
~]
)
-1
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] ° [ 4 ’ °
‘h( UIBRTIINIUFARINR UAARE ‘hﬁl ﬂ?zﬂalﬁ')ﬂ 8 'iﬂﬂw MIBAIUNIRE

' - < v .
unl (map) pAwATe fa Widey Inivau 0 lunsifulaua iipwn End 0N LBALGTH

]
-y

“~m { a - - ] & afa r's -
_ammsuIn 1m 1 1m (51n1uuaazjmn1u) azaéqu WHan 371629 N UaaiaTd 1m 0
v -
LU Tu e wWRAImAE L1 3an 640%480 WM 28  SVARNEANNT 1 imy/
@ T usniaTd 1JubuT A0000 uarl¥  winsewSwAaRIYIImIMAL O 11

Shu §¢1u3u 2.9

Host Buffer

'DQTC‘ leoex
DO ° Cctumn g 76 1% €32 £33
] i 100 1 2% | D75
RERIEE| D156
D79 79
D &0 ELd
D B: E:
155 =5 Bit Plien2 ©
Tl 2.2
v

T Tulrnmsniad e (Monochrome Graphics ModelMode F hex)

v
~

u Twue F hex fiviamuin 2 i Teire lEiemaanm 2 Trlmdminoe
- - - aa / - ©
s uar e dunae Tk lanwam3dsd  usnmsing mune 2 Im Swou 4 uan
LS N Pd . . ° 3
n3td gnuivjsunﬁulﬁu 1 1u S Tman B W haninarwiwasewa 198 e F
S '3 - -.(«8 - B aa 4
hex uprtid F146u293 Tvaa 98 lauamitsDenaoweasly tmivae 6 uas  warmstie
- v -
IMuRa 273 Bufloiuaas lutmiway 2 .
~ 314 - Y ...fa-’_,
el uFAANRTUIR 640%350 I8 2 R URNAIML BRGNS EoRS UG
RIMUANEIN I 4 ediy W 2 Im/3emw Imingawiudnswaimiwau 0,2 lunng

d Lo
tnnﬁaga do7ul 2.10
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pol { 911 {m:
pactlizall E::ii
Host Bufrer
“Dete” jaaes
Y [
o1 1 DUV IDIV] LISV
cebvilaiv DS\
£?S 7%
L 50 88 B.t Piane 2
D2l 21
oY €5 St Picne 0

sy 2.10
]

T 16 3 (Mode 16 colorihvom D,E, 108, 12H)
Touetilsvnavhias D,E, 10 uar 12 Hex 13N Drumiog 4 i le wias

1 74 ] S
AN TAINR afmﬁag‘lu Imiway 0-3 (1 Im ag‘lu 1 Tmiwaw) E useieew

- - - o e 4
TUIR 41N LUBLABN WILANIINLABT
' - & - P4 - TS I N Sy 4
Uaay 2 lm'lu 1 WILANIIFIRDT TUT auﬂ\j,lnﬂ'),u'“\nl (2Un/a) avud

+ v
urazh  Jwmawiiuls 4 guiy ety lEnac®ivai  uAaelussaen .11

8179 2.11 a1 hantarmnms 15 uTwe D,E, 10 uar 12 Hex

S3Fes 0 1 2 3 45 67 8 9 ABCODEF
a1 6 1 2 3 4 514 T 38 39 3A 3B 3C 3D 3E 3F

Tosn1TuRawa 16 Flulwel aonuarideesnsimny s Ae 224200
(hwe D) , 640200 (Twwe E) , 640%350 (Tvma 10) , 640%480 (b  12)

- o [
Tﬂﬂﬁaﬂﬁmzﬂ1TlﬂUDB¥RQ02ﬂ 2.11
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Host Buffer
‘Dota’ Index

DO 0

D1 1 ppim D79
D2 2 I e0{D 6l DIs%
D73 79

D 80 80

b8l 81

) 159 Eit Plene O

';,U 2.11
T 256 ¥ (256—coior mode)

‘ Tisids T 13Hex Feudesl¥Fe 256 & WA YRNTWONL B TBNATIR
8 Im Eagaﬁxﬁagﬂuamiﬂub’q MR R WA :sgﬁa‘qdm 4 Im 1vau uazaz
'z;nuumf)u 2 Auar 4 tm dnwandatu 4 Imendm 0-2)3¢ veatesa v An3aA
tapd  uaw tmr’ngn 4 Tmemas wLETIAALR0S Qn‘lﬂxﬁu 4 tmdn Imo-3 dwmdy
NITLDALETRIIAIAETE  dnf 2 B8 I 4-7 31m WTRI S WAGUA wan H1 Bu
4 T:ng\:' (Ina-7 lunrsuzaiasdSIdienda

WL En3 A red Qni’\ﬁa'lﬁtﬁauuammd Lﬁuﬁ'a:iauuu WAL

- O ' =4 -y - [y a -
(one-to—one) oYU m‘lmnla'n IILVIBUA DR L R TADE VI mua’aﬂu R1719N 2.12

F1T 2.12 a1l B e 5 lulve 13 Hex
EERILE 0+ 2 3 456 78 9 ABCODETF
an 0 1 2 3 4586 7 8 9 A BCUDETF




[ [ 4 Y -~
anumzn17iatnu§aganaQUamn13 Lﬁuaozﬂ 2.12

L] b
[t3vrsy
Hoss Buffer
‘Dote [
DO * ? L3 ne
P! 1 e ' Dt e
I L2 2
S SIS
ok} 3
Ds . 1 S »?
N SR twﬂ?
DE [ neay
D7 7
-
TR
il 3 B2c!
L3912 n < m
e 3 Bt Plome 2
n3e ny
320 3z
Rt Pieme |
DL L]
D37 3
PeIE (214 e Plow O
he2e e

sy 2.12
L
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nammeeslisunaanne
3.1 :Haridy Initialize ()

Wusitudlfifedeonsiingeanenimin - Inoferidutisenmiflvanuiy
Jeyafiilu Graphics driver finglufisiuuAullumisoaauin
initgrap(&GraphFriver,& GraphMode,"c:\tc\bgi");

GraphDriver (Jufuyiszesdiutsdmamind  wihdavunsfinyesudy
Joyafiiiiu Graphics Driver nyafnvunsfiinsosuiuieyadiovuaiudounnlns Detect
wimInssseurinesrnsfiumasnnliosnienfuss Inanuadoyn Graphic

Driverfwiuasvsthudnieslnodalutifl GraphicMode s sfinnsnssifeosnam
oviBun  Tunsummsnspausay Graphic Driver Samumninfinuaiiiugounnlas vie

finnIfl
Graphic Driver Mode finnIfi auasLBon
oGA 0GAO 0 320 x 200
CGAl 1 320 x 200
OGA 2 2 320 x 200
OGA3 3 320 x 200
CGAHI 4 640 x200
MOGA MOGACO 0 320 x 200
MCGAC] 1 320 x 200
MCGAC?2 2 320 x 200
MCGAC3 3 320 x 200
MOGAMED 4 640 x 200
MOGAHI 5 640 x 280
EGA EGALO 0 640 x 200
EGAHI 1 640 X 350
EGAB4 EGAB4LO 0 640 x 200
BGAB4HI 1 640 x 350
BGAMONO EGAMONOHI 3 640 x 350
HERC BERCMONOH! 0 720 x 348
ATT400 ATT400C0 0 320 x 200
ATT400C1 1 320 x 200
ATT400C2 2 320 x200
ATT400C3Q 3 320 x 200
ATT400CMED 4 640 x 200
ATT400CHI 5 640 x 400
VGA VGALO ) 640 x 200
VGAMED 1 640 x 350
VGAHI 2 640 X 4%
PC3270 PC3270H 0 720 x 350
IBM8514 IBM8514 LO 0 720 x 350
IBM8514HI 1 1024 x 76%

cMebgi Amuadumafefiunurindoys Graphic Driver (uindeysfiflyumdy B3
o whanas Error sz Ruwdsunqn " Graphics system Error :<Error
Codesufoeninlisunsy



void Initialize()
{
GraphicDriver=DETECT;
initGraph(&GraphDriver, 8GraphMode,"c:\tc\bgi);
Error Code=Graphresult();
if(ErrorCode!=grok)

{
printf("Graphic System Error :%s\n",grapherrormsg(ErrorCode));

exit(1);
}
MaxColors=getmaxcolor()+1;
getaspectratio(&xasp,&yasp);
AspectRatio:(double)xasp/(double)yasp;
3.2 nstiumwuiausnseNefiirosnentlnaniinslaol§ieritu Save Image Fase

Finsrvenlvifiudsrisufie Left, Top,Right,Bottom,Size

Uy
Savelmage(int left,int right,int bottom,unsigned x size)

Inofwusiulinooimesssrnduse Image nsmvmnnve s WA NANFiR LY
Horidw 1Heridu ImageSize

* Size = imagesize(left top,right,bottorr)
nafivanlagliferidu Sav image f vunvessenmsuifivlfnfansluihin sak

void *Savelmage(int left,int top,int right,int bottom,unsigned *size)
{

void *image;

*size=imagesize(left,top,right,bottom);

image=malloc(*size);

getimage(left,top,right,bottom,image);

putimage(left,top,image, XOR_PUT);

return(image);
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33 mufiumwnimfnuasnizfefoys

Tnovénnsudamadiudoysussnrfedoysgunmwnianamifinifuesneliduwdesnios ozl
wngegunssmwiufifodeyasioglu Video Ramuaznisfinaan (Copy) feynsn Video Ram aslufieri
ishmandufuiliiiym urllgwififeansyifie natlowSelndunsioyndifiosnsssifiuensls (e
wEnuBosnisfiaepdoyslu Video Ramlunafisevininsiigmd Horidu Save Image  szgninanle
o sziiudoyrunatasunenetieniadl lumbonnuindealioriouudaviininndelns e
Tondeldiiwi Toindoyafifivlslumisonnuindamosnuusninalmi aufumiahs

MIAYANNTINAN

START

Wiumiserssfissongolnd

ongeinefissifiv

Y

fiumines

WOnlnsauss 30

w3l

24 |

Aundonsw
8IJ0y8%IN VIDEO RAM
- . ‘ "Can not oz=zn file"
wuwhulutiwnes
Tdoyaninwined
iiusIuuhan




r*

void Save()

{
char fname[15]:

FILE *fp:

register int i.j:

char far *ptr = (char far *)0xA0000000;
unsigned char buff{200]{200]):
Flash2=Savelmage(200,220,458,260,0);

rectangle(200.220.458,260):
goto_xv(15.27):

printf("FILE NAME : ");
gets(fname):
putimage(200,220,Flash2,COPY_PUT);

free(Flash2),
Rescreen();

if({(fp=fopen(fname."wb"})))

{ Flash2=Savelmage(200.220,458.260.0):

rectangle(200.220.458.260);

outtextxy(210,240,"cannot open file...");

getch();

putimage(200,220,Flash2, COPY_PUT),

free(Flash2);

return;

}
for(i=0,i<200;i++)
for(j=03<192;j++)

{ bufffi]{j]=*ptr.

} "\
for(i=0:1<200;i++)

for(j=0;j<192:j++)

; putc(buffi]{j].fp):

fclose(fp):
}

PROGRAM SAVE

a5

IMAGE */

. rd‘l o
/* WaHLRDIEIUN EGA memory */

. o P
r fumwsumieflazonadelng +/

o
 mngalng +/

/+ Aurdire */
FUnlWd s

re alndlddSaRundonnn +/

/* 1iunwaslu  Buffer */

 \fiudayaean Buffer aIRaR*/
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nTlvanaiwniwsluford

START

DUMHISORIL N
Aszonugolnd

:

ongolnd

$
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/* PROGRAM LOAD IMAGE */

void Load()

{ char fname{80]:
FILE *fp:
register int i j:
char far *ptr = (char far *)0xA0000000;
Flash2=Savelmage(200.220,458.260.0):
rectangle(200,220,458,260),
goto_xy(15,27),
printf("FILE NAME : "):
gets(fname):
putimage(200,220,Flash2, COPY_PUT);
free(Flash2),

if(!(fp=fopen(fname."1b")))

{ Flash2=Savelmage(200.220.458.260.0):

rectangle(200.220.458.260):

outtextxy(210,240,"cannot open file...");

getch();

putimage(200,220,Flash2, COPY_PUT);

free(Flash2):
return:

for(i=0,i<200;i++)
for(j=0:j<192;j++)
{
*ptr=getc(fp),
ptrt+:
}
fclose(fp);

/*

Ps « o
r wofinastluf Eca memory =/
7 unwsundenazontalvg =/

* ongolng */
 AUMRIRD */

A URNE =/

7 UalWdlsidnSafiandannu =/

* J 1 1
gmdayanivaliuansiniiae =/
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3.4 nrilfiefnefar Epson Dot - Matrix

14 ASCII Code in309fnH Epson FX-851{lunmagin mamlulnuaniwaing s
Tnunfisunnsluaang
Graphic FX-85 Graphics Mode

MODE DENSITY DESCRIPTION SPEED

0 Single 60 dpi 16in/sec

1 Low speed double 120dpi 8in/sec

2 High speed double 120 dpi 16in/sec(1)
3 Quadruple 240dpi 8in/sec(1)

4 CRT1 80dpi 8 in/sec(2)

5 One-to-One 72 dpi 12in/sec(2)
6 CRTII 90 dpi 8in/scc

7 Dual-Density 144 dpi 3in/sec(3)

Portriat une Landscape

Iuldsunandmusnifenjduuunsfaw 2 stinefie  Lanscape v3e Portrait
DuRonANWLUL Portrait und X 40998 W s FNWHEAUALAINATINI0INTEAY LasuAu Y
wiWHsiuANEIBInIEAe Guleneuy Landscape uny X 189300 7w sERNAUs Ty
AMNDNITOINTEAIBUAZUAU Y 9 FUAUSTLAINNT 198 INTENY

maRenfuvurinclnunszidiulsfsulnunse anweumig

Prefered Dot- Matrix Modes For Graphics

Direction CGA EGA VGA
Portrait 3/7 1/7 1/7
Landscape 0 0 5

naBonlvunflnwasHAnAssondn 3 Usznafafl
diwmaum  $uau dots per inch (dpi) AsyaRnane 1Al usziBon 6o dpi (mode o)
§ ¥y Portrait ummwn'nwaomvmﬁnao'lnmn'n 8 TYAMHNIILHIUO WYY
640 findlEnsEAIEndng 13 fa uay 480 'qnmw'hsm"mnn'm 8 fia
dsenifines  dots perinch maunaven unzuTsTinFeamsunadadiesianntiusenw
dots per inch ysunaseus N InREuLURl winnsunadassilfouusolfion
dazmifiow mawdonyn senfeavlagnnindents dot danmdnlunisAuvgenn
mwszidngy 1iu Tvan 3 sewdenaiwlu Portrait Tuuandafios 27 s
LLERA R 4 man dot per inch (dpi) geseimliammisuuaunuuowAnmg
ffiesnslinmfnaantugs unzawlng seissRuw 2 dot ridgnan

Caculating The Dot-Matrix Graphics Character

WHolfinTosfun dot-matrix Ruviadnes s n Character Code 1BenjUuuy sx 9
99n ROM Character sets 1091030 3RNW
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Tunsfinlnunsens Charater WHREAWAINIILHIUEN ATIRE 8 LG T H
AN NRNW A INIR NN A A InA YT nguute  Tapdwistnln  ON fse
ALl INRNAN YR

Graphic Character Code jiuvuidufisgy Tnodn 7 szogjuuge  Onsegese
iudn o

128 Bh2s [ o The graphics character code for the
T 64 E .! 64 E dot-matrix print head is calculated as an
?z E 0 =) % &.bit character with bit 7 for the top ‘pin
'8 M8 O . {value 128) and bit 0 for the bottom pin
. 4 C B 4 (value 1). The character code sent is the sum
2 B2 |2 of the values for the pins desired to print.

, VB B 'O
" 1_38 E ; Graphics results are shown here in both
or or or decimal and hexadecimal codes.
8Ah 45h 22h

n3i i Graphic Character Code 1589 8 UDIMINLUIUEN MITRNWIREMATY
o 8 gn  Aiululvnn Portrait whnzussdessiusingaunadld s e
Annndogreessenw leutissnge wianduluTuussinluituscdlusn & e une
urinz Character Code (insngpnNLHamie

Tulnan Landscape AfMIINIRANAIZANNIINYNUNIITATOISONIN LD 8
srawusnyanlude ANHRLUATINZLDIIUBINIGATBITONIN  LRSIZANWRILUNTE
LR LR LRI E AR LT ETACIPES usiane 8 AN RS LH 1]
vlddumisuugasessenw  column  dely toudfluiSesnsuts  column
Fugnuosseninasliaufionogn fnwosBit image character vourins Tnam dufiogy

ECODRDODO In PORTRAIT mode, the pixels would be resd a
%Ei‘gggig eight vertical sets (left to right) as 8Ah. 4%,
EDD.DDDI 22h,15h, 8Ah, 45h, 2Ah and 15h and transmmd
BEOO0DRDORD in this order.

m]_jul ey fal In LANDSCAPE mode, the pixels would be rn{
EEEE}EEEE as eight horizontal sets (top to bottom) as 11k;

22h, 44h, 88h, 51h, AAh, 55h and AAb asd
tranmitted in this order. Remember, the kigk
order bit is to the right, the lov. order bit 1o the
left.



In LANDSCAPE mode, the first scan line
begins at the upper right of the screen,
working down the screen while the final scan
line appears at the far left of the screen and
is printed at the bottom of the paper image.

This rotation
matches the jong
axis of the screen
with the long axis
of the paper,
providing a better
appearance and
allowing a larger
image to be
printed. N
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3.5 TohunTu Print_Graph

fisuEutiunstnsflviniuusiosTnan

# define PORTRAIT o

# define LANSCAPE 1

Horitusivamanuawifines Mode 1fiBldnninAnlvan
void Print_Graph(int Mode)

{
char m;
int i,j,k,Msb,Lsb,
Max X = getriaxx(),
Max Y =getmaxy(),

fauds MaxX uay MaxY sudufiiiuiinnussiBonvesypaiwmouny X ua
wn Y Balfanioridu getmaxx() use getmaxy()
fprintf (stdprn,"\x1B\x2B%c",50);
String x1Bw2Bn 1ilunsfslviiadssfnsiidmusivingdu s0/360 (fin n Seinagazving
0-225) nstRenAnWlnna  Protrait v3s Landscape Fusinsnfisueianuivlsluduils
Direction

switch (Direction)

{
case PORTRIAT:
{

Mode Portriat  ssaaw EGA TulnunssiBongs 640 X 480 MIIUKIUOU 64 §A
urLATBIRNW Epson FX-85 Sudeynfinviniens 8 Onfaduscdomen Lsb uns Msb
1fmaumanas
Lsb = (MaxX+1)& oxooFF;
Msb = (MaxX+1)>>8 ;
uosgUinfinenungnunssenw Tuurincgusewiengn 8 gaAn1aunafs
for(j=0;j<=MaxY/s;j++)
{
Mode,Lsb uazMsb szriusin Char (unsigned s bit Integers) 1/lvifiy 1B
wiunsiRennafinlvue
fprintf(stdprn,"x 1B*%c%c%c" Mode,Lsb,Msb);
gussdudunndngrenssennlusussngruessenmdiyn MaxX
for(i=0;i<=MaxX;i++)

m szgndnlvidu o TumewswinsesusinzmAualugiiSnen o fs 7 (lun1ssuea s
AUHIDATWNILUIF

M=0;

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

{



astluudnegy mezshift Faoly 1 0n Sadnunsiegalusmedy Ly o uda
(LitdnBAmIeRAY) ufs m szifuifunts (1agavdenn o sxgnidn) gudeld mezgn
shift 470 usinzOnszifondu sugUnsy s afariufie shift mlunmedo 1 0a dynanle
on sxifintu 1 wiesngunsu 8 afaeels charater code aalulviiaSosRav

fprintf(stdprn,"¥c",m);

}

\lesuussvin CRILF Code segnialtusnieiosfuninlududusiussvindely

fprintf(stdprn,"xoD\xoA™;

}
}

nvnamszrisifleslusunszs asuinuanussiin (MaxYss) siufie Avwmriisegns
T Rurivnauda

Mode Landscape

NIMUAE LT IR 19TUANITAMINAINE12389 String Auausn MaxY
unufiesld  MaxX upemTeaueInesnIn 6 I INUNYILEEURILAZE M column
seslunmediondins 8 ynnTwmsunIvon

Case LANDSCAPE:

{
Lsb = MaxY&oxooFF:
Msb =MaxY>>s ;
for(j=0;j<MaxX;+=8)

{
fprint(stdprn, " 1B*%c%c¥%c",Mode,Lsb,Msb);
Tiuvloutiu Portrait Mode Tufifinssmsdafinsnsogaunzifniudonn
for(i=MaxY;i><0;i-)
{
m=0
for(k=0;k<8k++)
{
M<<=1,
if(getpixel(j+k,i)) mi+;
} :

}
fprintf(stdprn,”xoD\x0A);
}
}
}

fprintf(stdprn,"%c”,m);
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geviwserin Character Code yanvenmlulviaSesfiuvivunuda dosvimfioifeunsy
mullviinSosfun
fprintf(stdprn,"f");
}
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TAd FUNCTION PRINT GRAPHIC IMAGE

void Print_Graph(int Mode)
{

char m,chr;
int i,j,k,Msb,Lsb,
MaxX=getmaxx(),
MaxY=getmaxy(),
Direction;
do
{
MenuPrint=Savelmage(200, 180,458,300,0);
rectangle(200,180,458,300);
rectangle(202,182,456,298);
outtextxy(240,210,"SELECT MODE (0 OR 1)");
outtextxy(270,240,"0. PORTRAIT");
outtextxy(270,260,"1. LANDSCAPE");
chr=getch();
switch(chr)
{
case '0': Direction=0;
break;
case '1': Direction=1;
break;
}
}

while(chr<'0'jchr>'1");
sctviewport(0,0,MaxX,MaxY,O);
putimage(200,1 80,MenuPrint, COPY_PUT);
free(MenuPrint);
fprintf(stdpm,"\xlB\xZB"/oc",SO); /*sets line spacing to 50/360 inch*/
switch(Direction)
{

case PORTRAIT:
{
Lsb=MaxX+1 & Ox00FF; /*MaxX modulo 256*/
Msb=MaxX+1 >> 8; /*(int)MaxX/256%/
for(j=0j<=MaxY/8;j++)
{
fprintf(stdpm,"\xlB*‘Voc%c"/oc",Mode,st,Msb);
for(i=0;i<=MaxX;i++)
{
m=0;
for(k=0;k<8;k++)
{ /*shift m left one bit*/
m<<=];
¢ if(getpixel(i j*8+k))m++; J*if pixel on bit oni*/
}

fprintf(stdprn, "%c", m);
}
fprintf{stdprn, "WOD\X0A"); /*use CR/LF codes vs:n flag*/
}
3
case LANDSCAPE:
{

Lsb=MaxY+1 & Ox00FF; /*MaxY modulo 256*/
Msb=MaxY+1>>8; /*(in)MaxY/256%/
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for(7=0;j<MaxX;j+=8)
{

fprintf(stdprn, "\x1B*%c%c%c",Mode, Lsb,Msb);

for(i=MaxY;i>=0;i-)
{
m=0;
for(k=0;k<8;k++)
{

m<<=];

if(getpixel(j+k,i))m++;
}
fprintf(stdprn,"%c",m);

}
fprintf(stdprn,"xOD\x0A");
}
}
}
fprintf(stdprn,"\f");
}

/*shift m left one bit*/
/*if pixel on,set bit*/

/*use CR/LF codes vs\n flag*/

/*form feed to advance paper*/
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3.6 WINI§IU RS-232

woinuuueynsudanlng sefizuirefusgfunnssuees RS-232 fieflun 25 11 fnewdin
wmiurinzympmuts uritndasnanRauneiiulmigne 2suss 91

Snwuedug mAusuee RS

o Seti MNBLATIN
REQUEST TO SEND RTS 4
CLEAR TO SEND CTS 5
DATA SET READY DSR 6
DATA TERMINALREADY  DITR 20
TRANSMIT DATA TXD 2
RECEIVE DATA RxD 3
GROUND GRD 7
nNNRANAINTEINTOLTOYN

ANNARNRINYBINTOLTOYR (frammg error) fin - ANHANNNINTOINTIRITONG
fifinsnnIRyYyIMIR (Clock) finaununramnanyesgunasivia 2 fmfieilairinfin
wmwm1nmsmommmwomoun'm (Henweinlifudasuinfisegusuasingauiy
deyn 1 n39eie 130U LRosMORsolY ‘305"u"nm'lummnmuum"mumv\m‘lm1n
Baud rate thvnnnoxfRaumeinie 2 e Sy anfniliniin  AenRumesfiuiy
fisgmdoynintniudoynyeseay  fufinluvioufivly reufidoynszgndonien
nowRaLAes FMusanlviin Framing error $u

srinuasuourilynfie ( Hardware handshaking ) fio AlFlunsiudedaysuuy
DYNTNHIUNDINBYNTY Tﬂm"w'mom'nqmmu,maonauﬂamm’ﬁmmomﬁuﬁwn'h
wionreiudoyav3els Lﬂaﬂauﬂ'Jmmmudawmm:uwazgn‘lw muwnoum"
‘lunnmoon‘lﬂwn'nﬁmmwmwmufumaum"qnmnﬁumn1nnauﬂ7mmmmu Ny
wiswiudoynvesnonfuneifwivfe clear to send (CTS)

Tusunsninasnissumedioyn sefyuuudtife

do{

while (not CTS) wait;
send (byte) ;

} while (bytestosend);

MBAINTY sefinnsnsaroiue CTS ananantdn wisnssiudeysvidali o
hindon fAszselidenn uidwionfnzmedoyslulv sevnusudluisor anenditefdeys
fazfinatong

Higvveantiionm

\RoflvclvinsBomaiulietngndios  ygrovanes fyymgnlfifiensaigin
mumvmamﬂrﬂﬂvﬁ‘oﬂaum‘luma‘lﬂvnnmmuﬂo'ln weirionufofniRas1siuney
Aunos wmmmmmmmm‘lﬂqnmm‘lﬂ ey assldomionss  usenralisne
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eafiucoss fygrofavieins GRD, TxDusz RxD #slummguguds (Heney
Raneiiasoamftowionfiazdefoyn uhiloonmofiygiausa winlvifniigyinen
snapfigasniiyvntlenfie dymvesieyngniSuwsiu (overrun error)

Hiymdoyagniieunu

(HonmsfasesinunweimeynanlimoiaRos 2 motiussdoslinssnaBRumiantion
vAolvineindadadlyiweinidunsentissiudeymomne Tnonasion 6, 8 uaze 20
voInouinmeiiifaniu SBmusutidunsfineninudsuaudisaficlysues

urnsiuiutissmliifinityvideyngnisouiiulsiie affensmAananeluns
Fudedoynotnantls Aifedusinnisfinenfunedindosss sodeyslminlvinenfanes
Audy Tusmefirenfanosisuiilindonssiudos (osvnlusasiiudoymfinds
Wldgnemuiiluiiy urdoyslvifgnsadnugs JoymifinSognionivly
FafinnnAnwaRTesTEyNTY

nmlinednoynusm BIOS

nwﬂﬁomwafnaunwmmmﬁﬂﬁ 3738fis Hune DOS runne BIOS unege
viwfie maSouldsunauniugumeineynsalaonse nsunlineinoynaait Livaae
LA v SnedlifSBfivsrasgrous eI TTURILRL DI NEYNTNINITL
sfoyngneinavIsliiAusln maSeulusunsnaauminIInuBmei neynINlnoRs Ity
adliiduduwane AtBfARnIwasuninAe nmdunleriin BIOS BuimesynAvaTbIaY 14

3.7 maeSonansSuiueanedn

lunseduura S uiussanesneynamsansonidlnorinBunes winang
\8y 14 Function vanein o Taof3smeasd AH dwdatinusimmoeyoosfetn 38mieos
AL rusisdnfisefannnzvssweinoynsy Tnufnanuvanovssusns0nfaniing
“N')UL“”IJT:‘WQ'] ATNNND
765 trafudefioys
000 = 110 baud
001 =150 baud
010 =30 baud
011 =600 baud
100 = 1200 boud
110 = 9600 baud
3 Witk
00 %30 10 =Tafwh
01 = wi3Ff
1 = withy
3 0 Onfuye
0=10nthae
1 =20'1Mn
10 IumOnludey < o
10=70n
1n=80n
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onfl 7 6 5 4 3 2 1 0
r ) [\ 1 1 1 1 0 1 1

i3osnanfaneilnuiilisedweineynsuinngs 7 neinlaominoinsfissonnsa
fvuns I J8mnod DX wasnusndnainiay o weinssluvaiony 11w Teialuidenn
HoriduriolUf8%a 37 init_port() v flirdpnrouzvesneimlussuy

* Hardusimwih e ourousiSudnesawein ¥/
void port_init(port,code)

int port;

unsigned char code;

{
union REGS r;

rx.dx =port; /* vamnyweineynsy */

rh.ah=o; /* FunWIBFUNNLLSY 0 MY fiirSonrnue ¥/
rh.al =code; /* s¥ndarnHzS ndin Y/

intss (0x14,&r,&r);

}

3.8 nradafioyarunaimaymn 1 lud
BuimoiYwrivinnoiny 14 Horifunanniny 1189 BIOS fwvinfidedoys 1 luroonmna
WOINOYNTH MANLIRYIBINEI NEOYNINFsEIMIReeyR  csnInAmUAKIWISmReT DXune
doynfifiesntsdsszogluitmnns AL ioinnstasivdouionuds xouzyoniTsioyaey
Uiingludtmened AH fielsfmiuniaegin natedeyagneinvisls

FweziBunyesileridu sport() Qe
I Haridu sport() imsiafikefadnesesnmanesneynsu ¥/
void sport (port,c)

int port; I PN YeINeTN ¥/
char c; I* fabnwifdivoniite */
union REGS r:

rx.dx =port; /* finvuavinoieewesn ¥/

rhal =c;  /* #adnuififiosnise ¥/

rhah=1  /* Herifuminony 1 nwinficedoyn 11uk %/
intss (0x14,&r&r);

ifrhah&128) { /" a3asgdnd 7 */
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printf("send error detected in serial port");
exit(1);

Ol 7 v093%mmos AHAAY 1 (fodedoymnsiu urninARANRRNRIAIUANTR
Jonatu srfissmsrmmoussoaneinifioniufinauRananedls fdluaderioly
3.9 NMINTIBLEI IS YOINEINEYNTY
Horifuvanniny 3 vosbwmsiTwivanony 14 189 BlOSlﬁm'mougmmuunmwom
oynIy 38meed DX TEfwmiumunoinswein fsznrasmey monwe
mowm'nmmmuﬂnm'\wmU‘lmwmmﬁﬂﬂnﬂuﬁwmm AHuaz AL flam3ng

soTwsyoamndy (AH)
nanmLssurssOn Gofeu v 1 AunvesosOn

Data Ready 0
Overrun error 1
Parity error

Framming error
Break-Detect Error

Transfer hold-register empty

w N

o

Transfer shift-register empty
Time out error

N o o»;

s soslufu (AL)
aumnusosurasOmlofintu 1 AwwmiesoiOn
Change in clear-to-send 0
Change in-data-set-ready 1
Trialing-edge ring detector 2
Change in line signal 3
Clear-to-send

E-

Clear-set-ready 5
Ring indicator 6
Line signal detector 7

Lﬁuiwﬁmmmwnwmmﬂ daulngeliouiuluin ﬁaﬁumainm‘liﬁuqﬂn*r&?ﬁuﬁa
snAWNENAYNY wARBNY Y BniygyanBsfifinnusnsounifie Data Ready Fssiilu
fiauenin Lﬂo'lmﬂmagaqnfmmm usewianfiszgnemdnliiiy Ferduluiaderelutnge
31 rport( ) Anvihfisudayasnwesn Tnosel$minue Data Ready fifiufiuensi Joysvsioufi
WONHWUNIBE
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3.10 nr¥usoysiuneineynay 1 1o
nfudeynsanweineynin wsamidleg Seniaw  BIOS Bumsiiwevanoisy 14
Hovidumaunoiay 2 $8mmed DX ffmiuimunvinoininein doyademlfemiiuluitanes
AL (Sosmioyniedudy soauzvesdoynussweinemsianiawlffion 7 vl tmnes AH
rslufiReoridn rport () Svvinfiemdeymiin 1 ud
7 Hardudnmiinfieusagnessnweimeynsn ¢/
rport (port)
intport; /* viapiaawein Y/
{
union REGSr;
I sesuninnliFudasnes v
while(!check_stat(port)&25¢))
if(kbhit()) { /* erbnlelnInefig ¥/
r.h.ch =getch;
if(r.h.ch —='q' )

rx.dx =port; /* finvuanaBLaIweIn */
rhah=2: /" #Afuminony 2 Amvifsuisnes ¥
intss(ox14,&r&r);
if(r.h.ah & 128)

printf("read error detected in serial port");
returnr.h.al;

nInemasiandutfe serosmnszifoyngniuninuneineynIn  ufameAndnys
nfuNT wAdmImawsusiesinlvlsunsalingaengunismey i (femesszeswedin
el fatiufadosnsasmanusosneineynsnBorien fafilfosurdluwiadefitun  Haridu
kbhit( ) 1msasmeumInefid dwnnlufideysdlifaunsanndid 'q' (Resensnguls uidfide
yodudan  Herdtuiarinl)ZonBueesiinufesmdoynidin  wasitwAoafiumasedenys
On 7 vo938maos AH1fusndn nsgmdoynfisfnnainndals



d
* n1slaan CURSOR */

void goto_xv(int x,int y)

{
union REGS r;
r.h.ah=2: /* cursor function */
rhdl=v. /* column coordinate */
r.h.dh=x /* row coordinate *
r.h.bh=0: /* video page */
int86(0x10.&r.&r):

}

3.11 Haffdu xmirT

Hartuiiazdomndnusoanny RS-232 ud23UA1 Azimuth , Elevate , dB
uazSussnustigenanlundunnnsieaoy drldaseiuuansinfinnisianaiain
sewinedu-de  sedosdsindanunitdnesfideoanluuaszu Echo nduniazasein

xmit(unsigned code)
{
do
{
sport(po,code); /* deIsnysaann RS-232 */
azimuth = rport(po):; /* SURY  Azimuth %
elevate = rport(po); /* SURT Elevate */
dB = rport(po): /* SURY dB  */
echo = rport(po); 1 Sussnesndesanlunduanmnsindau =/

}
. L 4 d - - - 1
while(echo 1= code); /¢ m3IadnumIBnwIfidsluLazsuNduIIRsaUnSalx

1 frldnsedelnal *+/
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+

3.12.+ N385 19NMN Background —=-—~===—mmmmmmmmeoe */

void Background(int r)

{

int R:

int value=0;

rectangle(0,0,639,479); M ETNNTOUNN */

line(181.0.456.479): /* SMMAUNBIATIAS 7 ARgAANENaNNW =/

line(0.54.639.424):
1ine(0.424.639.54);
line(181.479.456.0):
1ine(0.239.639.239):
line(319.0.319.479):
outtextxy(310,5,"0"); * uamdmuﬁﬁwuwdwf’m 7 *
circle(316,2.1):
outtextxv(167.7."30™):
circle(181.4.1):
outtextxv(5.70."60");
circle(20.67.1):
outtextxy(5.228."90").
circle(20.225,1):
outtextxv(5,425."120"):
circle(27.422.1);
outtextxv(155,470."150"):
circle(178.467.1):
outtextxv(293.470."180"):
circle(316.467.1):
outtextxv(458.470."210™);
circle(481,467.1);
outtextxy(600,421,"240");
circle(623,418.1);
outtextxv(610.228."270"):
circle(636.225,1); -
outtextxv(600,79."300"):
circle(623,76,1):
outtextxy(458.7."330"):
circle(481.4,1):
o ad

for(R=r*zoom;R<400;R=R+r*zo0m) M+ YenaumuAsAindiweaw +/
{

value=value+r:
circle(319.239 R):
outtextxy(322,(239-(R+10))."dB"):
H(R<240)(
if(value<100)
gprintxy(300,(239-(R+10))."%%d" value);
else gprintxy(293.(239-(R+10))."%d" value);
}
}



3.13 nrfumly XY ifletnmindenyn

finnvesmInifisulAsn field strength meter unzein Azimuth s
Aothufitwanmifiunisfissnfenyaunnedines (R elVRuRus AU INA LSS
AL IR BN 1y dB

Degree = Azimuth* Step
Degree usinynfidnnisdfuudanaizandyufi A/ D s ulfisnlsines
frndulilfifoun 0-255 (A/D wuan 8 bit ) inarzassiussdsainsUsulwlfidudoue
o' - 360 ' lnogmifianAnafl 140826 vrlfinonnziBonvnayufivinnninien  1.4026 parm
ArvosyumipidussmseAosinmsiUfowdwsifion (Redunliferitu sin fu cos
Bogluuindoyn math.h
Rad = (Pi* Degree/180);

nTIfdIMAuNYs XY

(319,2329)

1o
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Sine / Cosine Angle Values

180

90

sin+
cos+

sineQ

X-axit+
y-axit-

45

cosO

111

cosO
X-axit-
y-axit+

225 .
sineQ

270

sin-
cos+

X-axit+
y-axit+

sine0

cosO

315



Avatmiiunds XY flaznfongalifsannareldd Trogoufiudn  Zoom
A fofnanistoRaunSsvnmw

a = (dB* Zoom) * sin (rad);b=(dB * Zoom) * cos(rad);

AflALTIHA IS Dyanrfosssiiuserioamiviiduinuaudufslvigniosmsefiv
AWUNHY XY unsanofines

X=a,a=a-X;z=a"Z;X=X+Z;
y=b;b=b-y;b=z;y=y+z,

wias TN InRenyanNen XY Afunils
putpixel (319-x,239-y,white);
TRAUINANIBGARILNY (319,239) LBYHINYBINE 640 X 480 yafindsmindionislvimissn

wgudnane eenlumnen XY astuganounauon (unu X) s 81ex uaz
PN ILUIFILAIIN 230y
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3.14 iNri¥W AUTOMATIC TEST
Hargutiamig mnsnecsuenmifiusmoomanlaoinlyud® Tusunsnseinnsdn
Wlaned Wigukudyumudosmudaminsnugililarsimplusuniu ssosam  wiswhismeinn
field strength meter ufaninTindorunmifin  wdAdunnefunsuninizssaluyosnueinie

ifiu Horizonta! Patterns

Trhunaw
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y
LR UNNOTHE
NOINBYMIN
-
tasdneuen
dB,Azimuth,

Elevate
¥
desvnrunlvlaend

ndulyifgurosen

YES

W # 0

NO

nunInlamoivgn
=1

y
darvivmumilvlanoivim
gwrinnn field strength meter

'

ATUIUMIAWAUS
XY unznionyn
vusouafingd

YES

W < 360}
NO

fesvimauna
Wilsimeingn

!

Program
Sub Menu

STOP




I* FUNCTION AUTOMATIC TEST———emmmmmmmee®/

AutoTest()
{
int r,x,y,Size=0;
register int ij;
char ch,chl;
char filename[15];
double a,b,z,rad Degree DB;
cleardevice();
zoom=4,
Background(10), i Tus UnsH Background */
free(screenl);
free(screen2);
frec(screen3);
free(screend);
chowtext(); /* UEAIBNYINHIND */

port_init(po,195); /f ARIBHEDIUSNDTROYNTH */

ch="a"chl=I; /+ d9SAHEMAT dB, Azimuth,  Elevate %/
xmit(ch);
xmit(chl),
do
{
ch=0;
ch1=75;
) -~ P -
xmit(ch); r* muqa'lw Rotor nau‘lﬂnﬁuaaom */
xmit(chl); +
}
while(azimuth!=0);
OldAzimuth=azimuth;
do
{
ch1=77,
xmit(ch); 7 AIUANIY Rotor MyUEMAT dB, Azimuth, Elevate %
xmit(ch1);
DB=dB*1.171875; /+ USu Scalling */
Degree = azimuth*step; i YnasAndnisiien +/
rad=(pi*Degree/180); /* FTRIUMIBIUNUY X, Y */
a=(DB*zoom)*sin(rad);b=(DB*zoom)*cos(rad);

o d . a
rogHRERLURYIIMINRBRYAUUIE */
X=a,a=a-x;z=a*2;x=x+z,
y=bb=b-y,z=b*2;y=y+z
if(OldAzimuth!=azimuth)
.circle(319-x,239-y,1);
/* putpixel(319-x.239-y WHITE); */
OldAzimuth=azimuth;

H
while (azimuth<255); /* RIINFDUHNATU 360 BIATMIBEN */

ch="a",chl=1;

1* Level(),*/
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xmit(ch); r desRAAESIY Rotor mgamaw */
xmit(chl);
SubMenu(); /* ti’xﬁfﬂsunsn SubMenu */

H)
SubMenu() / TUsunsuinutos */

{
char ch;
do

{
ch=getch(): /* FFINEF0U Key */
switch(tolower(ch))
{
case " Load(); / \SenWaridu Load */
break: i
case's" Save(); ~+ 3enWeigu Save */
break:
case 'd". SaveScreen();
system("DIR/W"); /* B Directory */
getch();
ReSaveScreen();
getch():
break:
case'm'. break;
case 'p". Rescreen(): .
Print_Graph(0); /+ 3unWeidw Print Graph */
break:
case'q": closegraph();
exit(0):

default : break:
} | -
}
while(ch!="m); /* A M 121§ Main Menu */

}
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3,15 | FUNCTION TEST

Horguimiriinasouuwnififuesstearnia Tnssmradnoassurnlnign
Field Strength Meter Ynn1SATMIUMIAIUNKY XY uaswioagauwsanafiine msriu
rulilsieinywitas A A dNED sew N IR Fasing 961 S0AIUANA Keyboard
wBdtASBIPersonal Computer [ABNA Key Lﬁaé’aenﬂﬂﬂ"[ﬂmas’muiw n& Key
adesmmlilsineivimen na key [ idadoonstilainesundunn key [ 1o
nlilamaituge marauralinyutrerviamyusnaansomunsiinguls o - 360
n1saauRnbiandu wis dussrnansomuanlao - 180 sauzflUsunsavhouegum
Worfuiianansods Load,Save, e Print 17
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/* FUNCTION TEST */

Test()

{

intr,xy;
char filename(15];
double a,b,z,rad Degree, DB;
union k{
int i;
char c[2];
}
key;
cleardevice();
200m=4;
Background(10); /* §579 Background */

free(screenl);
free(screen2);
free(screen3);
free(screend);
chowtext();

port_init(po, 195); /4 ARIENANTUSNEIROUNIH */

key.c[0]=a"key.c[1]=1;

xmit(key.c[0]):; /* d9SMHETUAT dB, Azimuth, Elevate %/
xmit(key.c[1]);
do
{
/*Level();%/
DB=dB*1.171875;
Degree = azimuth*step; /* YasRUURISIREY */
rad=(pi*Degree/180);

a=(DB*zoom)*sin(rad),b=(DB*zoom)*cos(rad); ~ /* FIWIUNTIUNUS X, Y */
X=2,3=a-x2=a%2;x=x+z,
Y=bib=byz=b*2y=y+2: # M X Y Widudmanbin </
if(OldAzimuth!=azimuth)
{ circle(319-x,239-y,1);

putpixel(319-x,239-y, WHITE);

r fanlinSeuuUasvimandengaunce =/
OldAzimuth=azimuth;

}
if (kbhit())
key.i=bioskey(0); /* AIINFDU Key */

. oJ
xmit(key.c[0]); /* §9SVH Key inm */
xmit(key.c{1]).
switch(key.c[1]) /* ATINADU Key @nAs */
{ casc 75: /* LEFT %/

iflazimuth==0)
{key.c[0]="a";
key.c[1]="1";}
break;

case 77: /* RIGHT */
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{key.c[0}="2",
key.c[1}='1"}
break;
case 77 /* RIGHT ¥/
if(azimuth==255)
{key.c[0]="a",
key.c[1]='1",}
break;
case 72: /* UP¥/
if(elevate==0)
{key.c[0]="a",
key.c[1]='1";}
break;
case 80: /* DOWN %/
if(elevate==255)
{key.c[0]="a";
key.c[1}='1",}
break;
default: break;
}
switch(tolower(kev.c[0]))
{ case 'l SaveScreen(),
Load();
getch();
ReSaveScreen();
break;

case's: Save();
getch();
break;
case 'd: SaveScreen();
system("DIR/W");
getch();
ReSaveScreen();
getch();
break;

case 'p'. Rescreen();
Print_Graph(0),
break;

case 'm". goto end:

casc'q": closegraph();
exit(0),

default ©  break;

}

}

while (azimuth<255):
end:xmit('a’);
getch();

}
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* MAIN PROGRAM */

main()
{
vnion k
{
char c[2]:
int i;
}
key:
Initialize(); 7 #gnnznsmfinlnug +/
SelectPort(): /% \RONWBSABUNTN */
Background(20); /# TUsunsy Background */
do
{
menu(): 7 Menu lUsunsu */
key.i=bioskey(0); 7 seWANGIENA Key */
putimage(200,150. MemMenu.COPY PUT): /*+ Auvsinee */
free(MemMenu):
closegraph():
svstem("DIR/W"): /* 8 Directory ¥
® getch():
Initialize():
ReSaveScreen():
break;
case'q: closegraph(); r auldsunsu */
exit(0);
default : break;
}
}
while(key.c[0]!='q); # nn Q sulusunsu +/
closegraph(), '
H

0



3.17Program Serial Pot Communication and Control Rotor

TusunmsnfiudulusunsailugausssgnControlier falusunsugmtiszoyinEPROM
Tnsldsunsnfisfudoynidwmonesroynsy ufamnnInsasmeuninn Key 4
Keyboardses PC tina Key 4 it OFTH 14 wein 18awein 1.1 92200y
ROTORMW UPdna & s OF2 HIUA wein 189 wain 12 searunulv
DOWN dmnn Key <4m  Wide  OF4H 1Ufl P1 99 Pr2seaiunulyi ROTOR
wynude 6 Key = vide OFSH Ul P1 89 P11szatunuly ROTOR
M2 dnn Key Buq Iide OFOH 1A Port 1 udaswmdeyniyrecne  niudslyiv
PC msismounmgnAssnnnie fannsdadoyaoynsusaldinnsmly Mode 1 lan Boud

Rate vy 4800 bps

STOP ROTOR
| ]
Toduid SEND db AZIMUTH,
vin_PC ELEVATE , ECHO
| to
Serial port
aenIva 1
Ad I
giunY a8

1  gIuA1 AZIMUTH
£I%A1 ELEVATE

1
)
output data
L ) >
lu‘
5
output data o
0 1 DOWN hal
i
1}

1% output data
] RICHT -

14 output data
] LEFT i

Stop Rotor

FLOY CHART OF CONTROLLER UNIT

1
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#define pi 3.141592654
#define step 1.40626
#define PORTRAIT 0
fidefine LANDSCAPE 1
#include<dos.h>
#include<stdio.h>
#include<conio.h>
#include<graphics.h>
#include<math.h>
#include<alloc.h>
#ifdef TINY
#error Graphics will noy run in the tiny model
#endif
#include<stdlib.h>
#include<stdarg h>
#include<graphics.h>
#include<gprint.i>
int GraphDriver:
int GraphMode:
double AspectRatio:
int Xasp.yasp.
int MaxColors:
int ErrorCode=0;
int  azimuth.OldAzimuth.elevate.dB.echo:
int  po.zoom=1;
void *Flash.*Flashl.*Flash2. *Flash3.
*screenl.*screen2.*screen3.*screend,
*savel *save2.*save3. *saved:
*MemMenu. *Mem, *MenuPrint:
void Initialize()
{
GraphDriver=DETECT;
initgraph(&GraphDriver.& GraphMode "c:\tc\bgi"):
ErrorCode=graphresult():
if(ErrorCodel=grOk)
{

printf("Graphics System Error:%s\n",grapherrormsg(ErrorCode)):

exit(1):
}
MaxColors=getmaxcolor()+1:
getaspectratio(&xasp.&yasp):
AspectRatio=(double)xasp/(double)vasp:
}

void *Savelmage(int lefi.int fop.int right.int bottom.unsigned *size)
{

void *image:

*size=imagesize(lefi.top,right bottom):
image=malloc(*size):
getimage(left.top,right bottom.image):
putimage(left.top.image. XOR_PUT):
return(image):

}

void Fileimage(void *image,unsigned size.char *filename)
{
FILE *fl1=fopen(filename."w");
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fwrite(image.size.1.f1):

fflush(f1):
fclose(f1):
}

void *Readlmage(char *filename)

{

unsigned xsize.vsize.size:

FILE *f1=fopen(filcname."r"):

void *tempimage:

xsize=fgetc(fl)|(fgetc(f1)<<8):
vsize=fgetc(fl)|(fgetc(f1)<<8):
size=imagesize(0,0.xsize. vsize):

tempimage=malloc(size):

rewind(f1):

fread(tempimage.size. 1.f1):

fclose(f1):

return(tempimage):
t
/*

void Background(int r)
{
int R:
int value=0:
rectangle(0,0,639,479);

line(181.0.456.479).

line(0,54.639.424).
line(0.424.639.54):
line(181.479.456.0):
1ine(0.239.639.239).
1ine(319.0.319.479):
outtextxy(310,5,"0");
circle(316.2.1):
outtextxv(167.7."30").
circle(181.4.1):
outtextxy(5.70.°60"):
circle(20.67.1):
outtextxyv(5.228."90").
circle(20.225.1):
outtextxy(5.425."120"):
circle(27.422.1).

outtextxv(155.470."150"):

circle(178.467.1):

outtextxv(293.470."180"):

circle(316.467.1):

outtextxy(458.470."210"):

circle(481.467.1).

outtextxv(600.421."240").

circle(623.418.1):

outtextxv(610.228."270"):

circle(636.225.1):
outtextxy(600.79."300"):
circle(623.76.1):

ATTATNNIN Background -----oweecemomoommnnaan */

/* J5NTBUMN. */
7 SINEUNSIAGN 9 ARgAgUENaNA =/

d e
/¢ WERIANHHTAGTUNIIETG ] */



outtextxy(458,7,"330"):
circle(481,4.1):

for(R=r*z00m;R <400;R=R+r*zoom) /£ YTRNaNATHAY
{
value=value+r:
circle(319.239.R):
outtextxv(322.(239-(R+10)),"dB"):
1f(R<240)
if(value<100)
gprintxv(300.(239-(R+10))."%d" value):
else gprintxy(293,(239-(R+10))."%d" value);
}
}
}
void port_init(port.code)
int port:
unsigned char code:
{
union REGS r:
r.x.dx = port:
rhah=0:
r.h.al = code:
int86(0x14,&r,&r);
}
void sport(port.c)
int port:
char c:
{
union REGS r;
r.x.dx = port;
rhal=c;
rhah=1:
int86(0x14.&r. &r). )
if(rh.ah & 128) {
printf("send error detected in serial port"):
exit(1),
}
3
rport(port)
int port:
{
union REGS r:
while(!(check_stat(po)&256))
if(kbhit()) {
r.h.ch=getch();
if(r.h.ch=='q")
exit(1);
}
r.x.dx = port:
rhah=2:
int86(0x14.&r.&r):
if(r.h.ah & 128)
printf("\n read error detected in serial port \n"):
return r.h.al:
}
check_stat(port) -
int port;

o dd

IFHN

duiviviariou */
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{
union REGS r;

r.x.dx = port;
rhah=3:
int86(0x14.&r.&r1);
return r.x.ax;

}

d
”* nisiaaw CURSOR */

void goto_xv(int x.int y)

{
union REGS r:
r.h.ah=2: 1* cursor function */
rhdl=y: /* column coordinate */
r.h.dh=x: /* row coordinate *
r.h.bh=0: /* video page */
int86(0x10.&r,&r):
}
xmit(unsigned code)
{
do
{
sport(po,code); /* 4RIDNYIDONNTY RS-232 */
azimuth = rport(po): /* SUR1  Azimuth %/
elevate = rport(po); /* SURA" Elevate */
dB = rport(po): /* SUAY dB %/
-~ & & J -«
echo = rport(po); 7 Sumdnwsndsanlundunnnsisdey */
}
a ar J - o L [ )
while(echo 1= code), /* RFIRFBUMIBNWINAIULasTundusNIRsInunIal
} frldmsedelnd */
1* PROGRAM SAVE IMAGE */
void Save()

{

char fname[15]:

FILE *fp:

register int i,j:

char far *ptr = (char far *J0xA0000000;
unsigned char buff{200]{200]:
Flash2=Savelmage(200,220,458,260,0),

rectangie(200.220.458.260):
‘goto_xv(15.27);

printdf("FILE NAME : "),
gets(fname):
putimage(200,220,Flash2, COPY_PUT);

free(Flash2),
Rescreen();

L 3 [ L d
 wasimasalu Eca memory */

[ . 1 o % 1 -
/5 AAUMMNERTIUMINISONHIB IR */

roadalng #/

/* AUMRIRE */
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if(1(fp=fopen(faame,"wb"))) #OalWE */
{ Flash2=Savelmage(200,220,458,260,0),
rectangle(200,220,458,260);
outtextxy(210,240,"cannot open file.."): /¢ UalWaladnSoRuNdornn */
getch();
putimage(200.220.Flash2. COPY_PUT):
free(Flash2):
retumn:
} (-3
for(i=0,i<200;i++) /+ \umwadlu  Buffer */
for(j=0,j<192;j++)
{ buffi)j}=*ptr: 7+ \AUtayaeIn Buffer RIRAN*/
pir++:
}
for(i=0:i<200;i++)
for(j=0:j<192:j++)
{ putc(bufi]i][j}.fp):
}
fclose(fp):

}
/* PROGRAM LOAD IMAGE */

void Load()
{
char fname[80]:
FILE *fp:
register int i j:
- P o
char far *ptr = (char far *)0xA0000000; 1 wadimasaluf eca memory */
Flash2=Savelmage(200,220.458.260.0):  /* tAumMAundefiecnntalng */
rectangle(200,220,458,260);
goto_xy(15,27),
printf("FILE NAME : ): /e owgelWs =/
gets(fname):
putimage(200,220,Flash2,COPY_PUT); 1+ AunviRe */
free(Flash2),
if(!(fp=fopen(fname."1b"))) ~Unlng */
{ Flash2=Savelmage(200.220.458.260.0):
rectangle(200.220.458.260):
outtextxy(210,240, "cannot open file..."); 7 UnlndldduSaRuwdonnu */
getch();
putimage(200,220,Flash2 COPY_PUT);
free(Flash2);

retumn;
. . . ' Y d v
for(i=0;i<200;i++) 7 swdaygasniidluuansfininas +/
for(j=0:j<192:j++)
{

*ptr=getc(fp);
ptr++:

}
fclose(fp);



}
SelectPort()

{
char port;
Flash1=Savelmage(200,220.458,260.,0);
Flash3=Savelmage(200,220,458,260,0).
do
{
rectangle(200.220.458.260);
goto xv(15.27):
printf("SELECT COM PORT (0-7): ")
port=getchar();
if{port<'Ofport>'T)

{
putimage(200.220,Flash3,COPY_PUT),
rectangle(200.220,458,260);
goto_xv(14.27).
printi"ENTER NUMBER 0 - 7%);
goto_xv(15.27):

printf{"PRESS ANY KEY TO CONTINUE.."):

getch():
putimage(200.220,Flash3.COPY_PUT);
}

}
while(port<'0'|[port>'7").
putimage(200.220 Flashl,COPY_PUT);
free(Flash3);
free(Flashl),

switch(port)
{
case '0':po=0;break:
case '1":po=1:break:
case '2":po=2:break:
case '3':po=3:break:
case '4":po=+:break:
case '5":po=5:break;
case '6":po=6:break:
case 'T":po=7:break:

}

void SaveScreen()
{
FILE *fp:
register int i j:
char far *temp=(char far*)0xA0000000:
unsigned char buf[200]{200].
for(i=0:i<200:i++)
for(j=0:j<194:j++)
{
bufli}[j]=*temp:
*temp=0:
tempt++;
}
}

void ReSaveScreen()

/* Screen Buffer */

/* Delete Top Line */



FILE *fp,

register int ij;

char far *temp=(char far*)0xA0000000;
unsigned char buf[200][200]:
for(i=0;i<200;i++)

for(j=0;j<194:j++)

{
*temp=buf]i][j]:
temp++;
}
/* PROGRAM MENU

void menu()

{
MemMenn=Savelmage(200.150.458.350.0):
rectangle(200.150.458.350):
rectangle(202.152.456.348);
outtextxv(240,170."ANTENNA PATTERN TESTER"):
outtextxy(300.190."L-LOAD"):
outtextxy(300.210."S-SAVE*"):
outtextxy(300.230."P-PRINT"):
outtextxy(300.250."A-AUTO TEST"):
outtextxy(300,270."T-TEST"):
outtextxy(300.290."D-DIRECTORY™);
outtextxy(300.310."Q-QUIT™):

}

void chowtext()
{

screenl=Savelmage(20.410.85.435.0);
rectangle(20.410,85.435):
outtextxy(30.420."L-LOAD"):
screen2=Savelmage(110.410.175,435,0);
rectangle(110.410.175,435):
outtextxy(120.420,"S-SAVE"):
screen3=Savelmage(200.410,265,435.0):
rectanglie(200,410,265,435);
outtextxy(210.420,"M-MENU"):
screend=Savelmage(290,410,355,435,0):
rectangle(290.410.355.435);
outtextxv(300.420."Q-QUIT"):

)

Rescreen()

{
putimage(20.410.screenl.COPY_PUT):
putimage(] 10,410.screen2. COPY_PUT);
putimage(200.410.screen3’COPY_PUT):
putimage(290.410.screend, COPY PUT);

}

Level)
{
gprintxy(5.440." Azimuth = %d".azimuth):
gprintxv(170.440."Elevate = %d".elevate):
gprintxyv(370.440,"dB = %d" dB):
gprintxy(570.440,"echo = %d"_echo):
}



xmit(unsigned code)
{
do
{
. e
sport(po,code); /* d9A79NWI0ONNTE RS-232 */
azimuth = rport(po): /* SURT  Azimuth */
elevate = rport(po); /* SUA1 Elevate */
dB = rport(po): /* SUAn dB  */
- “ & d 1 -
echo = rport(po); # Sumidnwindeaanlundusiasiaday */
y d
while(echo 1= code); /* RIIFBUMBNWINA lULaETUNFUNNITRTITUnSe L
} flsnsedslna +/
/* FUNCTION PRINT GRAPHIC IMAGE */
void Print_Graph(int Mode)
{
char m,chr;
int i.j.k,Msb,Lsb,
MaxX=getmaxx().
MaxY=getmaxv().
Direction:
do

{
MenuPrint=Savelmage(200,180.458.300.0):

rectangle(200.180.458.300):
rectangle(202.182.456.298):
outtextxy(240.210.*SELECT MODE (0 OR 1)").
outtextxy(270.240."0. PORTRAIT").
outtextxv(270.260."1. LANDSCAPE");
chr=getch().
switch(chr)
{
case '0"; Direction=0:
break:
case '1": Direction=1:
break:
}
}
while(chr<'0'|jchr>'1"):
setvienport(0,0 MaxX MaxY.0):
putimage(200.180. MenuPrint. COPY_PUT);
free(MenuPrint);
fprintf{stdprn."x1B\x2B%c",50); /*sets line spacing to 50/360 inch®/
switch(Direction)
{
case PORTRAIT:
{
Lsb=MaxX+1 & 0x00FF: /*MaxX modulo 256*/
Msb=MaxX+1 >> §: /*(int)MaxX/256*/
for(j=0;j<=MaxY/8:j++)
{
fprintf(stdprm. "\x1B*%%c%c%c" . Mode Lsb,Msb):

71
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for(i=0;i<=MaxX;i++)

{
m=0;
for(k=0:k<8 k++)
{ /*shift m lefi one bit*/
m<<=l:
if(getpixel(i.j*8+k))m++: /*if pixel on.bit on*/
}
fprintf(stdprn. "%c".m);
}
fprintf(stdprn. "OD\X0A"): /*use CR/LF codes vs\n flag*/
}
}
case LANDSCAPE:
{
Lsb=MaxY+1 & Ox00FF: /*MaxY modulo 256*/
Msb=MaxY+1>>8: /*(int)MaxY/256*/
for(j=0;j<MaxX:j+=8)
{ .
fprintf(stdprn."\x1B*%c%<c%c" Mode Lsb.Msb):
for(i=MaxY:i>=0:i--)
{
m=0;
for(k=0k<8:k++)
{
m<<=]: /*shift m left one bit*/
if(getpixel(G+k.i))m++: 7*if pixel on.set bit*/
}
fprintf{stdprn."%c".m):
} -,
fprintf(stdprm, "WOD\W0A"): /*use CR/LF codes vsin flag*/ ~
}
}

} |
fprintf(stdprn."\f"): /*form feed to advance paper*/
}

* FUNCTION TEST */
Test()
{
inf r.xy:
char filename[15]:
double a.b.z.rad.Degree DB:
union k{
int i:
char cf2];

}

key:

cleardevice():

zoom=4;

Background(10); /* @39 Backgrounc  */

free(screenl),

free(screen2),

free(screen3),

free(screend);

chowtext():



port_init(po,195);

key.c{0]="a"key.c[1]=1;
xmit(key.c{0]);

xmit(key.cj1]);
do
{

DB=dB*1.171875:
Degree = azimuth*step,
rad=(pi*Degree/180);

a=(DB*zoom)*sin(rad):b=(DB*zoom)*cos(rad):

X=a.a=a-x.z=a*2:x=x+z:
y=bb=by;z=b*2y=y+z,
H(OldAzimuth!=azimuth)

{
circle(319-x.239-v.1);

putpixel(319-x.239-y WHITE):
v road [
r dagldudaenwudasvniswiangauwen +/

OldAzimuth=azimuth:
}
if (kbhit(})

key.i=bioskey(0):
xmit(key.c{0});
xmit(key.c[1]):
switch(kev.c[1])

{ case 75:
if(azimuth==0)
{key.c[0}="a";
key.c[1]="1"}
break;
case 77:
if(azimuth==255)
{key.c[0]="a",;
key.c[1]="1";}
break:
case 72:
if{elevate==0)
{key.c[0}="a";
kev.c{1]="1"}
break;
case 80:
if(elevate==255)
{key.c[0]="a",
key.c[1]1=1"}
break:
default: break:
}

switch(tolower(key.c[0]))

{ case " SaveScreen():

M ARSENADMENDIREUNTH */

i+ d9SNAEIUAT dB, Azimuth , Elevate ¥/

/*Level();*/

r vasAntutsifow */
M ATMIIMIAIUNUY X, Y */

v X, Y IWdudvawgn 2/

* RSINEBY Key */
1] L3 d
7 §9NA Key Ying */

* RIVEOY Key gGNAT */
/* LEFT ¢/

/* RIGHT ¥/

* Up*

/* DOWN */

* R79988Y Key */
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Load(),
getch():
ReSaveScreen():
break:

case's’. Save();
geich():
break:

case 'd: SaveScreen():
svstem("DIR/W"):

getch():

ReSaveScreen():
getch():
break:

case 'p': Rescreen():
Print_Graph(0);
break:

case 'm'" goto end:

case'q: closegraph();
exit(0);
default ;. break;
}
}

while (azimuth<255):
end:xmit('a’);

getch():

}

A FUNCTION

AutoTest()

{
int r.xy.Size=0:
register int i j:
char ch.chl:
char filename[15]:
double a.b.z rad.Degree DB:
cleardevice():
zoom=4:
Background(10);
free(screcnl);
free(screen),
free(screen3):
free(screend);
chowtext();
port_init(po.195):
ch="a",chl=1; A
xmit(ch);

xmit(chl);
do

/e L dgienidu Load */

/ na s 1gWeitu Ssave */

/* np D & Directory */

7 ne P ATGWeAdu Print Graph */

7 nA M 12hg Main Menu */

* na Q aulusunsy */

/* ﬁﬁ']QﬂSUHN Rotor 360 a3A1 */
I e od
/* ﬂ\‘ﬁ)‘lﬂlwaﬂqtﬂ Rotor */

AUTOMATIC  TEST

1* Tﬂsunsu Background */

/¢ UEMIBNWINUI9D */
/+ IRSUNAMUSNBIRBYNTH "/
F9SWADIUAT dB, Azimuth,  Elevate */

74_!



{
ch=0,
ch1=75: g
xmit(ch); # RNl Rotor ndulufigudase */
xmit(chl);
}
while(azimuth!=0):
OldAzimuth=azimuth:
do
{

ch1=77:

xmit(ch); 7 RIUANIA Rotor MyWEMAN dB, Azimuth, Elevate %/
xmit(chl);

DB=dB*1.171875: /* JSu Scalling */

Degree = azimuth*step: ' /e ¥osAanduisifiow =/

rad=(pi*Degree/180); [ AIMIIATEIUNUS X, Y */
a=(DB*zoom)*sin(rad);b=(DB*zoom)*cos(rad),

Y d °
riyulaenulaIINISWRaRgRUUIE ¥/
x=a:a=a-x:z=a*2:x=x+z.
v=hb=b-v.iz=b*2:v=v+z:
if(OldAzimuth!=azimuth)
circle(319-x.239-y.1):

/* putpixel(319-x.239-y. WHITE):*/
OldAzimuth=azimuth:
/* Level():*/
}
while (azimuth<255); /* RINTOUYHATYU 360 2IAMSaEY */
ch="a",chl=1; ) ~
xmit(ch); 7+ dosnaAFIlY Rotor neRAnyM =/
xmit(ch1):
SubMenu(); * Lﬁ"ld‘[ﬂsunm SubMenu */
H
SubMenn() r Tsunsunugon */
{
char ch:
do
{
ch=getch(): /* RFINEBU Key */
switch(tolower(ch))
{
case: Load(); * Bonfefidu Load *«
break: .
case s Save(), # Sanlendyu Save */
break:
case 'd': SaveScreen():
svstem("DIR/W"). /* 8 Directory *
getch():

ReSaveScreen():
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getch():

break:
case 'm" break:
case 'p': Rescreen(); .
Print_Graph(0); /+ GunWendu Print Graph */
break:
case 'q": closegraph():
exit(0):
default : break:
}
3
while(ch!="m"; ~ A M 121§ Main Menu */
}
/* MAIN PROGRAM ¥/
main()
{
union k
{
char c[2):
inti;
}
kev:
Initialize(); m drgnzns@inlnug =/
SelectPort(): 7+ \§onnesRaunIN ¥/
Background(20); /* Tﬂsunsu Background */
‘do
{
menu(): /¢ Menu lUsunsa */
key.i=bioskey(0); 7 sewmnANgEng Key */
putimage(200.150 MemMenu.COPY_PUT): /* Aumitea */
free(MemMenu):
closegraph(): =
system("DIR/W"), /* B Directory */
getch():
Initialize():
ReSaveScreen():
break:
case'q" closegraph(); r sulusunsw v/
exit(0);
default : break;
}
} )
while(key.c[0]!='q): voas Q auldsunc v
closegraph();

}
8
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26

39
40
4]
42
43

45
44
47
48

8051 CROSS ASSEMBLER - VERSION 3.00g

INPUT FILENAME : CONT.ASM
OUTPUT FILENAME : CONT HEX

00 48
00 50
00 4B
004D

0000

0000 02 00 92

000B
000B
0050
0050
0052
0054
0055
0056
0057
0058
0059

005B
00sD
005F
0060
0062
0064
0067
0069
006C
O00GE
006F
0071
0073
0074
0076
0078
007A
an7D
007F
0080

0082
0084
0086
NORKY
0088
008D

02 00 50

COEO0
CoDo
C3
EC
23
FC
33
92 B4

DO DO
DO EO
32
C298
C299
30 98 FD
AA 99
90 R0 00
7B 03
FO

7E 9B
DE FE
EO
C298
C299
F599

30 99 FD
C299
A3
DBEC

C298
C299

8A 99
2099 FD
c299 *
1200 AD

:Program Serial port communication for controll rotor

UP EQU 48H
DOWN EQU 50H
LEFT  EQU 4BH
RIGHT EQU 4DH
ORG 0000H
MODEONE: LIMP OVER
ORG 000BH
LIMP CLOCK
ORG 50H
CLOCK: PUSH ACC
PUSH PSW
CLR C
MOV AR4
RL A
MOV R4.A
RLC A
MOV P34.C

GO: POP PSW
POP ACC

RETI
NODATA: CLR RI
CLR TI

INB RLS

MOV R2.SBUF
MOV DPTR #8000H
MOV R3.4#3
MOVX @DPTR.A
MOV R6.#9BH
DINZ R6.$
MOVX A.@DPTR
XMIT: CLR RI

CLR TI

MOV SBUF.A

INB TL$

CLR TI

INC DPTR

DINZ R3RDATA

RDATA:

ECHO: CLR RI
CLR TI
MOV SBUF.R2
JNB TL$
ClR Ti

LCALL CHKEY

:jump over serial interrupt address

:clock AtoD

istat AtoD
.conversion time delay

read AtoD

-echo character back to terminal

:calls subroutines chkev
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49
50
51
52
53
54

0090 80 CE

0092 7590 F0
0095 7C 55
0097 758922

009A

7598 50

enable receiver

55
56
§7
58
59
60
6]
62
63
64
65
66
67
63
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
K4
RS
R6
87
|8
89
90
9]
92

009D
00A0
00A2
00A4
00A6
00A9
00AB

00AD
00AE
00B1
00B4
00B7
00B9
00BA
00BD
00C0
00C2
00C3
00C6
00C9
00CB
oocc
00CF
00D2
004
00DS
00DR
00DA
00DB
O00DE
GOEO

00E]

75 8D FA
D2 AF
D2 BE
D2 A9
75 8C FE
D2 8C
80 B3

EA

B8 01 2A
B4 48 06
7590 F1
78 00

22

B4 50 06
75 90 F2
78 00

22

B4 4B 06
7590 F4
78 00

22

B4 4D 06
7590 F8
78 00

22

75 90 FO
78 00

22

B4 00 F7
78 01

22

SIMP NODATA

OVER: MOV P1#F0H :stops rotor

MOV R4.#55H

MOV TMOD.#22H

SETSCON: MOV SCON#50H  :set serial port mode 1 and

MOV THI1.#0FAH :baud rate 4800
SETB IE.7 :enable interrupt
SETB TCON.6 :start T1 to generatebaud clock
SETB IE ] :enable TO Overflow Interrupt
MOV THO#0FEH
SETB TCON.4 :start TO generate clock for Ato D
SIMP NODATA
CHKEY: MOV AR2 :check kev
CINE RN.#1.ORTHER
CINE A#UP.ADDI :UP?
MOV Pl #0FIH :out data UP to rotor
MOV RO.#0
RET
ADD1: CINE A#DOWN.ADD2 :DOWN ?
MOV Pl1.#0F2H :out data DOWN to rotor
MOV RO0.#0
RET
ADD2: CINE A#LEFT.ADD3 :LEFT ?
MOV PI1.#0F4H -out data LEFT to rotor
MOV R0.#0
RET
ADD3: CINE A#RIGHT.ADD4 RIGHT?
MOV P1.#0F8H :out data RIGHT to rotor
MOV R0.#0
RET
ADD4- MOV Pl1#0F0H
MOV RNED
RFT
ORTHER: CINE A#0.ADD4
MOV RO0.#]

RET

END
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rrrkrkrxrsx CROSS REFEREN C E TAB LE L2222 22 L]

ADD]
ADD2
ADD4
CHKEY
CLOCK
ECHO
LEFT
NODATA
ORTHER
OVER
RDATA
RIGHT
SETSCON
UP

XMIT

00BA : 69
00C3 77
00Ds ;. R] 8%
00AD < 48
00500 A

0082

= (004B

0060 49 6]
00DB : 68

0092 8
006E T 40
=004D ;81
009A

= (0048 : 69
0074 :

LINES ASSEMBLED : 92

ASSEMBLY ERRORS :

0
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void erasestr(int xloc,int yloc,char str)
{ .
struct textsettingstype textinfo;
int xdim,ydim;
void textimage;
gettextsettings(&textinfo);
switch(textinfo.direction)
{
case HORIZ_DIR : xdim=textwidth(str),
ydim=textheigh(str);
xloc--break;
case VERT_DIR : ydim=textwidth(str);
xdim=textheigh(str);
yloc++;break;

}

switch(textinfo.horiz)

{

case LEFT_TEXT break;

case CENTER_TEXT : xloc-=xdim/2 break:
case RIGHT_TEXT : xloc-=xdim; break;
}

switch(textinfo.vert)
{ . .
case BOTTOM _TEXT: yloc-=xdim; break;
case CENTER_TEXT : yloc-=xdim/2 break:
case TOP_TEXT : break;
}
while(xloc<O)}{xloc++;xdim--;}
while(yloc<0){yloc++;xdim--;}
textimage=malloc(imagesize(xloc,yloc xdim,ydim));
getimage(xloc,yloc,xloc+xdim,yloc+ydim,textimage); ~a
putimage(xloc,yloc,textimage, XOR_PUT);
free(textimage);
}
void gprintf
{
ve_list argptr:
char  str[140];
structtextsettingstype textinfo;
int pos_adj= xloc;
va_star(argptr, format);
vsprintf(str,fmt,argptr);
getiextsettings(&textinfo);
#if(_TURBOC_==0x150)
{
xloc+=textheight(str);
if(textinfo.horiz==CENTER_TEXT)
xloc-=textheight(str)/8;
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}
#endif

outtextxy(pos_adj,yloc,str);
switch(textinfo.direction)

case HORIZ_DIR : yloc+=textheight(str)+2;
break:

case VERT_DIR : xloct=textheight(str)+2;
break;
h
va_end(argptr);
}
void gprintc(int xloc,int yloc,char fmt,...)
{

ve_list argptr,

char  str[140];

struct textsettingstype textinfo,

int  pos_adj= xloc;

va_start(argptr,format);
vsprintf(str,fmt,atgptr),
gettextsettings(&textinfo);
#if( TURBO_==0x150)

{
if(textinfo.direction && textinfo.font)
{
xloc += texthight(str);
if(textinfo.horiz == CENTER_TEXT)
xloc-=texthight(str)/8;
}
}
#endif

erasestr(xloc,yloc,str);
outtextxy(pos_adj,yloc,str);
switch (textinfo.direction)
{
case HORIZ_DIR:YLOC +=textheight(str)+2;breax.
case VERT_DIR:YLOC+=textheight(str)+2;break:
|3
va_end(argptr);
}
void gprintxy(in xloc,int yloc,char fmt,...)
{
va_list argprt;
char str[140];
struct textsettingstype textinfo;
va_start(argptr,format);
vsprintf(str,fmt,argptr);
gettextsettings(&textinfo);



#if(_ TURBO_==0x150)
{
if(textinfo.direction&&textinfo.font)
{
xloc+=textheight(str);
if(textinfo.horiz==CENTER_TEXT)
xloc-=textheight(str)/8;
}

}
#endif

erasestr(xloc,yloc,str);
outtextxy(xloc.yloc,str);
va_end(argptr);

3z
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PARTS LIST
" Ul 8031
U2 7418373
U3 27256
U4 6264
U5 ADCO0809
U6 741.502
L U7 7805
Q1,Q2 TR #BC547
Q3,04,05,Q6 OPTO ISOLATOR TR #4N26
X1 X-TAL 11.0592MHz
D1,D2,D3 IN4148
D4 LED
D5 BRIDGE RECTIFIER
Cl1,C2 22 PF
C3,C4 10 MF
CS5 1000 MF
Cé6 0.1 MF
VRI1,VR2 10 Kohm
R1,R2,R3 33 Kohm
R4 R-PACK X8 |0Kohm
R5 | Kohm
R6 8.2 Kohm
R7,R8,R9 4.7 Kohm
RI10 100 ohm
Rl11 1.8 Kohm
RI2 4.7 Kohm
R13,R14,R15,R16 120 ohm
R17 1 Kohm
RI18,R19 15 ohm
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SPECIFICATIONS

A. Model : KR-5400A
§ AZIMUTH (KR-400)

Rotation Torque . :

Stationary Brake Torque

Vertical Load

Znd-of-Rotation Stopper

Rotation Time

Thermostat is installed.
§ ELEVATION (KR-500)

Rotation Torque :
Stationary Brake Torque -:
End-of-Rotation Stopper
Rotation
Thermostat is installed.
Permissible Mast Size
Permissible Boom Size
Continuous Operation Time
Antenna Wind Load Area
Control Cable
Input Voltage :
Motor (Rotor Unit)
Meter Indication leference
Weight (Inci.Rotor &Clamps):

«o 8o oo ss oo

B. Model:KR-5600A
§ AZIMUTH (KR-600X)

Rotation Torque
Stationary Brake Torque
Vertical Load S
End-of-Rotation Stopper
Rotation Time

Thermostat is installed.
ELEVATION (KR-500)

Rotation Torque
Stationary Brake Torque
End-of-Rotation Stopper
Rotation

v

Permissible Mast Size
Permissible Boom Size
Continuous Operation Time
Antenna Wind Load Area
Control Cable :
Input Voltage :
Motor (Rotor) :
Meter Indicatign Difference :
Weight (Incl. Rotor& Clamps):

f A ROTOR UNIT OF ORDINARY KR-600RC and KR 600 DOES NOT USE WL.H THE- -

+ 2000

. 4000 Kg.

600 Kg.- Qm.(520 Lbs.- In.)
Kg.- Qm.(1730 Lbs.- In.)
200 Kg. (440 Lbs.)
Mechanical

60sec./50Hz, 30sec./60Hz

1000 Kg. Cm.(866 Lbs.-In.)
2000 Kg.- Qm.(1730 Lbs.- In.)
Mechanical

0° to 180° (+5°/-0°)

@38 - @63

$32 - @43

Max. 5 Minutes

Less than 0.8

6 Conductor

A2 115/230V, 50Hz/60Hz
ACzeV

#4,°

12 Kgs.

700 Kg.- Cm.(606 Lbs.-In.)

- Cm.(3460 Lbs.~ In.)
200 Kg. (440 Lbs.)
Electrical/Mechanical
60sec./50Hz, 50sec./60Hz

: 1000 Kg.- Gm. (855 Lbs.- In.)

+ 2000 Ko - (m.(1730 Lbs.- In.)

bkchanlcal
0° - 180° (+5°/-0°)

@38 - 963

$32 - 943

Max. 5 Minutes
Less than 0.8M°
6 Conductor-

AC 115/230V,;50Hz/60Hz -

ACZ24V
+4°
12 Kgs.

CONTROL BOX OF MODEL:KR-5600. ' .
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PARTS LIST

1 AZIMUTH Rotor Unit (KR-400)
1. Gear Mount Plate 34, Washer
2. Gear Mount Support 35. Washer
3. Washer (g6) 36. Motor Holder Screw
4. Gear Mount Screw 37. Disc Pad
5. Irsulator Sheet ) 38. Brake Plate
6. Poctentiometer 39. Washer
10. Gear Pot Shaft - 40. 92.5 'E' Ring
11. Pot. Devider Gear - 41. Case
12. Gear Stopper Screw 42. Gear Mount Plate Holder Screw
13. Plastic Pot. Gear 43. Washer
14. 'Z’ Ring 4b4,  Ball Bearing
15.16. 21. Stud Support Sleeve 45. Internmal Gear
17. Gear Shaft 46. Rubber Terminal Sheet
18. Geaar ) 47. Terminal
19.20. Pinion/Gear Assmb. 48. Terminal/Cable Holder Screw
22  Gear/Motor Mount Plate 49. Rotor Housing
23. PRevolution Stopper 50.. Housing
24. Fixing Pin S1. Washer
25. Gear Pot. Shaft 52. Housing Screw
26. Plastic Gear . 53. Cable Holder
29. AC 24V Motor - 54. Terminal Cover
30. Motor Pinion 25.  Rubber Grommet
31. Motor Mount Plate 56. Washer
32. Motor Mount Screw 57. Terminal Cover Screw
33. Washer
1 AZIMUTH Rotor Unit (KR-600K) 43. Washer
46. Rubber Sheet
1. Gear Mount Plate Assmb. 47. Terminal
2. Gear Moun%t Support 48. Terminal/Cable Holder Screw
3. Washer 49. Rotor Housing
4, Gear Mount Screw 50. Housing
5. Insulator Sheet 51. Washer
6. Potentiometer S2. Housing Screw
7. Nut 53. Cable Holder
8. Spring Washer S4. Terminal Cover
9. Washer 55. Rubber Grommet
10. Gear Pot. Shaft 56. Spring Washer
11. Pot. Devider Gear 57. Terminal Cover Screw
12. Gear Stopper Screw 58. 59. Mast Clamp
.13. Plastic Pot. Gear 60. Washer
14. 'E' Ring 61. Spring Washer
15.21. Stud Support Sleeve 62.63. Screw
16.17. Gear Shaft 64. Nut
o ..18. Gear = ... oe-- ] . ._65. Condenser Bracket
19.20. Plnlon/Cear Assmb. 66. Electrolytic Condenser (100mfd/60
22  Gear/Motor Mount Assmb. 67. Screw M3 x 6
29. Motor Assmb.. '
34. Washer

. 35.56. Washer . - B,
36. Screw for Motor Holder "
37.° Limit Switch . : ;
41. Case.- ’ . .
42. Mount Plate-Holder Screw 1 SRNGRANE AR - 5F 1 J

Y



MODEL KR-400 ROTOR

PARTS NUMBER AND LOCATION

SEE THAT SHOW NUMBERS ARE WHEN -
REPLACEMENT. IN CASE ARRRAE

94
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%Naﬁonal

Semiconductor
54F/74F373

. Octal Transparent Latch with TRI-STATE® Outputs

General Description Features

The 'F373 consists of eignt faiches with TRI-STATE outputs 3 Eight latches in a singie package

‘of bus orgamized system appiications. ~he !liv-flops appear & TRI-STATE outouts for bus ntertacing
iransparent 10 the data when Latcn Snable (LE) 15 HIGH., a Guaranteed <900V mimmur ESD proiessen
“hen LE 1s LOW, the oaia that meets ihe setup times s

‘atched. Data appears on the bus wnen the Output Enable

{OE) is LOW. When OE is riiGH the bus outout 1s 1n the high

'mpedance state.

Ordering Code: see section s

Logic Symbols Connection Diagrams |
! Pin Assignment Pin Assignment
l {EEE/IEC for DIP, SOIC and Fiatpak for LCC
! -/ 0y 0 3 3 5
, o N et 20 f-vee BEDEIT
te—c 0,2 1940, SN N
%3 ‘8o, CRED | X T,
0 0 - —_- .
Oy —{ 10 > 7 oe b, R N M e, f
Dy — 0, oo d ~ 3¢
! 0,—45 5 f=0; Lo X X ot
9, — — 0, ’ [REP | ‘EV(:
3y — o A Lh 1= 0, =M K=o,
3 3 i |
0,—7 14 {0
0 — —0, : O !
Dy —f Lo, %18 30, WEE =S i
5 o 039 1210, D5 0c 2 5 3 !
s ] — O .
5 — o, GND—{ 10 BN i3 TUFe£23-2 g
! LF/9523-4 TUF 85232 :
INEEEEE i
Dg Oy Oy Dy D, Ty 0 Oy l
—LE |
!
~ofot !
0y 0y 05 03 0, Oy 04 Oy !
TP Td i
TLF/9523- '
1
t
Unit Loading/Fan Out: 3ee Section 2 for U.L. Definwons !
. i
; : 54F/74F i
; Pin Names Description | u.L. [ Input lyy/h
: | HIGH/LOW | Output lon/loL
T . 1
{ Do-Ds Data Irouns I 10710 g 20 wA/~0.6 mA
P LE Latch Enzzie Input (Active HIGH) | 1.0/1.0 | 20 uA/ ~0.6 mA
! o7 Output Enable Input (Active LOW) | o0 I 20w/ ~0.6 mA
P 0p-07 TRI-STATE Latch Cutputs { 150740 (33.3) ~3mAs24 mA (20 mA)
4—/

4-268
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Fonctional Descriptio Truth Table
¥ "F373 contains eight D-type latches with TRI-STATE Inputs : Output ™ -
Foutput butfers. When the Latch Enable (LE) input is HIGH,
rgata On the D, inputs enters the letches. In this condition LE OE Dp On
Ehe Iatches are transparent, i.e., 8 latch output will change H L H H
igtate each time its D input changes. When LE is LOW, the H L L L
{mtches store the information that was present on the D in- L. L X o
;{;ns a sotup time preceding the HIGH-to-LOW transition of n (no change)
i{E" The TRI-STATE buflers are controlted by the Output X H X Z
‘gnable (OF) input. When BE is LOW, the bufiers are in the H = HIGH Vohiage Level
tbi-state mode. When OE is RIGH the buffers are in the high L = LOW Vohage Level
Jmpedance mode but this does not interfere with entering X = immaterial
-now data into the iatches. Z = High Impedance State
Logic Diagram
h by D, 0, Dy b, Dy D D
- l— 0 o o Lo ) =0 o -4
o O o} o (] o e o )
: [ [ G 4 G [ G G
S o o e s s
ot cl W 91 vl 1 1 L
0p 0, 0, 03 0, 05 0 o
TUF/9523-5

Pluuno!ou'mmmpmmbpmoodoniybmmmmofbgkownm.ndwdnotuuodtoumhmmm

4-268
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Mlth 8-Channel Multlplexer

*General Description

jhe ADCO0808, ADCOBOS data acquisition component is a
fmonolithic CMOS device with an &bit analog-to-digital
tconverter, 8-channeli multiplexer and microprocessor
:f‘“pompaﬁble control togic. The 8-bit A'D converter uses suc-
ibesslve approximation as the conversion technique. The
convener features a high impedance chopper siabilized
zcomparator a 256R vollage divider with analog switch tree

. 8 sucoesslve approximation tezister. The 8-channe!
mllxp(exer candirectly access any o! &-single-entied ana-

-#og signals.

he device eliminates the need for external zero and full-
ie adjustments. Easy interfacing to microprocessors
s provided by the latched and decoged multipiexer ad-
dress inputs and latched TTL TRI-STATE® outputs.

kx he design of the ADC0OB08, ADCOB0S has been oplimized
yby Incorporating the mos! desirabie aspects of several
3AJD conversion techniques. The ADZ0808, ADC0808 of-
Hers high speea, high accuracy. minimal temperature
pendence. excellent long-term accuracy and repeatabi-
lity, and consumes minimal power. These features make
his device ioeally suited tc applications from process and
smachine control 10 consumer anc automotive applica-
itions. For 16-channel muitiplexer with common output
J(sampie/hoid port) see ADCO0816 dasa sheet.

j\D'COSOB ADC0809 8-Bit .P Compatible A/ID Converters

Analogwio-mgrtal Converters

DA S|
-

Features

8 Resolution — B-bits

® Total unadjusted error — = 1/2 LSB and =1 LS8

® No missing codes .

B Conversion time — 100 s

B Single supply — 5V

® Operates ratiometrically or with 5 Vg or analog szan
adjusted voitage reference

R 8-channel multiplexer with latched control logic

B Easy interface to all microprocessors or operates
“stand alone™ .. -

& Outputs meet T4 vonage ievél specifications

8 0V to 5V analog lnput vollage Tange with singie 5V
supply

& No zero or full-scale adjust requnred

® Standard hermetic or molded 28-pin DiP packape

8 Temperature range -40°C to +B5°C or -~%£°C to
+125°C

& Low power consumption — 15 mW

8 Latched TFH‘-STA‘I'Ee output

NS &

- - .
iBlock Diagram A
%, . T
>.- T
¢ A V—ree Yy L e\ S LI A~ )
2 s 1. - .
1 | 11 END OF CONVERRCR
o—1 | CONTROL & TIMING I ~———=—C ewTeRRUTT
| |
— [ - '
| 1 1
o— 3 Cnanmits
MULTIPLEXING | i . | .
ARALOG ' 4
O—1  SWITEWES AR, > -
- i .
! COM*2RATOR —<
- . 1 { W $—c
: = srenet —oc
i i = ouTrUT 0BT DYTH ™
3 e, LRTCH °
e, e I sorren O
el | | —o |
frr e O ] | —ot
T I
F#,-. N - l { SWITCH TREE i
4 o— 1
T 3BITADORER |
g. ° ADDRLSS ———— 1 r 1
" 1 LATCH ] ’
; socarz ol o in | }
< AATDAERAL 267 RESISTOR LADDER |
“ 4 l_"' ! |
¢ o b e Je
3 'cr Gnl RES- L. BUTRUY
- EnasLL
s -
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AbsoluteMaximum Ratings (Notes12nd2)

Supply Voltage (Vg ) (Note D)
Voltage at Any Pin

Except Contro. Inputs
Votiage st Contror inputs

(START,OE CLOCK, ALE. ADD A, ADD 8, ADD )

Storage Temperature Range
Package Dns:pwon atTo=25C
bead Tamperature (Soldenng, 10 seconds)

8.5v

-0.3Vto(veg +0.3v)

-0.3Vio + 15V
.

~65°Cio +150°C

875 mwW
300°C

Operating Ratings (oies1end2)

Temperature-Range{Note1} . 3 =

ADCOB08CY ~
ADCOB08CCJ, ADCOBOSCCN,
ADCOB09CCN

Range o Vgg iNote 1)

Electrical Characteristics

Converler Specliications: Vee =5 Vae = Vgeriy Vaer-)= GND. Ty s Tas Tiyax and fo = 640 kHz
unless otherwise stated.

i

M

Parameter Conditions Min Typ
ADC0808 .
Tota!l Unadjustec Erro 25°C | ;
& (Note 5) Tain 10 Tiuax
[ - ADCO0809 y v
Total Unadjustea Error 0°Cto70°C
{Note 5) T 10 Taeax
Y “Input Resistance From Ref{+) to Ref(~) 1.0 25
v i ‘Analog Inpht Voitage Ra'rlg"d.. f_'(Note HV(+)or V(=) -~ - GND-0.10. |5 » Iz
VaER) *Voltage. Top of Lacder - -.. |- Measured at Ref(+) ~ ° " - Vee!
Veeri+1+ Veest-1 yonage. Center of Ladder Veel2-041 | Veef2
2 8
Veer(-) Voltage, Bottom of Ladder Measured at Ref{-) -0.7 ! 0 4
y Comparator input Current fc =640 kHz, (Note 6) -2 =05 2 Y ;
e bR
2y ?A
. & 52
Electrical Characteristics it

Digital Levels and DC Specitications: ADC0B08CJ 4.5V < Vc-c <55V, -55C=sTys + 125'C.anl_e_ss otherwise notetd
ADC0808CCJ, ADCOBOSCLN, and ADCO809CCN 4.75= Ve <5.25V, ~40°C < T, s +85°C uniess otherwise noted

Aot

o

7

3

Parameter i

LN '_-I -

Conditions

Min. LTyp ]Max l

ANALOG MULTIPLEXER . -

lorFiay OFF Crannel Learage Current | Ve =5V, iy =5V,
Ta=25°C 10
Tin 10 Timax
I9FFi-) CFF Crznnel Lea<age Current Vee =5V. V=0,
Ta=25°C -200 |.-10
T 10 Tvax -10
CONTROL INPUTS- -, -~ L ) i
Vingy Logical =1” Input Voltage_. .| . . Vee-16 |0
Ving Logical “0” Input Voltage - 07 ’ M
" linen Logical 1" Input Current V=15V SADR PO §
(The Controttnputsy =30 % e , . B
Ly Logice =0 Input Current  —-1-Vy =b ' —-1.0
(The Control Inpuise - - == e
lec Supply Current forx =640 kHz 6.2

b - 546
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-
CJ, ADOOBOBCCN ‘and ADCOBOQCCN 4, 755Vccss.25V AO‘CsTAs +65'C unlsss otherwxssno!ed o3 o0
i ?ar:rneter s o 1 - Condltlon§~ B ‘—] “Min- - l*Typ"'l--'Mmg I(Jnm ..m
"'A’oGTPUTSAND EOC (INTERRUPT) ... . S N S e g
" Ldgical “1" Output Voliage = - 360 A B BV 78 I B A A ®)
- Logical 0" Output Voltage - lo=1.6 mA - - - o 0;‘}5. v — 8
" Logical "0" Output Voltape EOC { 15=12maA - ‘| 0451 v 8
TRI-STATE Output Current Vo=5V 3 wh
‘Vo=0 -3 WA

=5V, Vpgr—;= GND. t,= 1= 20 ns'and Ta= 25"C uniess otherwise noted.

LI Parameter Conditions Min Typ Max | Units
Minimum:Start Pulse Width | (Figure 5) > 100 200 | ns
MinimumALE Pulse Width | (Figure 5) T T | 200 | e
Minimpm Address Set-Up Time | (Figure 5) e Tes 50 " ne
Minimum Address Hold Time | (Figure 5) 25 ' 50 ns
Analog MUX Detay Time Rs =00 (Figure 5} 1 25 S
From ALE : : ’

OE Control to Q Logic State C_ =50 pF, R, = 10k (Figure 8) 125 250 ns
OE Control to Hi-Z C_=10pF, Ry = 10k (Figure 8; 125 250 ns
Conversion Time {. =640 kHz, (Figure 5) (Note 7) 90 100 16 S
Clock Frequency . j A 10 640 1280 | &Mz .
“*EOC Delay Time o |trigures) 1EPY ST v - | B+2ps| Clock
b oy 2 SRR L) F NN L Periods .
Input Capacitance At Control inputs . 10 15 oF
TRI-STATE* Output At TRI-STATE® Outputs, (Note 12) 10 15 pF
Capacitance TFAGET % °

J: Absolute maximum ratings are those vaiues beyond which the life of the device may be impaired.

Py

t-’Nl i1 are red with 2110 GND, uniess otherwise lpeclhoa

fwo oo-chip dlodu are tied to ncn ana10g input which will torwara conduct for snalog input volug-t one eme Grop beiow ground of one Gt orop
tha Voo supply. The spec stlows 100 mV torward bias of elther diooe. This means that as 10nQ 83 the 208109 Vyy 000S NO1 @XCE0 the SuoDly
v by more than 100 mV, the output code wili be orrect. To achieve an absolute 0Vpe tosvocinpul itage range will fore regvire 8 miniee: sup-
O® 0! 4900 Vi over temperature variations. inHial tolerance and loading.

tJeulumd;usnc errorinciudes oftse! luti-scale. linearity. anc multiplexer eTors. See Figure | 3 None of these A/Ds requires a ze70 of fulh-3Can aZ, us(
oz, i an all 2ero code Is desirec for 8n analog Inpul otner than 0.0V, or i & narrow fulk-scale span exists (for examole 0.5V 10 4.5V tui-scale) the reterence
" Tan de adjustad 1o achieve this See Frpure 13

& Tomparator input current is 8 bias curre= into or out of the Chopper stabilized comparator. The bias Curre=” vanes directly with C1oCk freoue-cy and
lﬂo temperature Gepenoence (Figure 6) See Daragraph 4.0.

% The outputs of the ona regisier are upcatec one clock cycle betore the nging edge of EOC.

547
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Functional Description

Multiplexer: The device contains. an B-channel single-
ended analog signal multiplexer. A particular input chan-
nel is selected by using the address decoder. Table |

shows the input states for the address tines to selectany

channel. The address is laiched into the decoder on the-
fow-to-high transition of the address latch enable signal.

TABLE |

SELECTED
ANALOG CHANNEL C

INO
IN1
IN2
IN3
IN4
INS
ING
IN7

ADDRESS LINE
A

I I T T r
X X mr I I - jwm
I r T r I r I

CONVERTER CHARACTERISTICS

The Converter

The heart ot this single chip data acquisition systemisits
B-bit analog-to-digital converter. The converter is designed

CONTROLS FROM S.A.R.
1

. s . .

(Y . b .é

to give fast, accurate, and repeatabie coaversion
wide range of temperatures. The convernter is partitl
into 3 major sections: the 256R ladder network, the 3
cessive approximation register, and the comparatcH
converter’s digital outputs are positive true.

The 256R ladder network approach (Figure 1) was
over the conventional R/2R ladder because of its in
monotonicity, which guarantees no missing digita!
Monotonicity is particularly important & closed loop fs
back control systems. A non-monotomc relationship
cause oscillations that wil be catasirophic for
system. Additionally, the 256R networx goes not ca¥
load variations on the reference voltage.

The bottom resistor and the top resisigr of the ia /
network in Figure 1 are not the same value as’ fé
remainder of the network. The d:te-ence in Tthimf
resistors causes the.output charactenstic.to. be
metrical with the zero and full-scale pownis of the transfegs
curve. The first output transition occurs when the amal
signal has reached + 1/2 LSB and suzceeding oxsfphf
transitions occur every 1 LSB later ug to tull-scale. 3R

The successive approximation register [SAR) perfocmg
iterations to approximate the input voriage. Forany S, :
type converter, n-iterations are requirez ‘or an n-bit
verter. Figure 2 shows a typical exame of a 3-bit ca
verter. In the ADCO0808, ADCO809, the approximat
technique is éxtended 1o 8 bits ‘ysing the 256R x

£l

REF () Oy
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FIGURE 1. Resistor Ladder and Switch Tree




nctional Description continuey  f -

A/D converter's successive approximation reglster
R) is reset on the positive edge of the start conversion
C) puise. The conversion is begun on the falling edge of
ithe starl conversion pulse. A conversion in process will bé
terrupted by receipt of a new start conversion putse.
ntinuous conversion may be accomplished by tying the
nd-of-conversion (EOC) output to the SC input. If used in
his mode, an external start conversion pulse should be
plied after power up. End-of-conversion will'go fow be-
i::een 0 and 8 clock pulses after the rising edge of start
tconversion.

E‘me most important section of the A/D converter is the
"oomparaior It is this section which is responsible for the
lvmmate accuracy of the entire converter. It is also the
[

"-FULL -SCALE
ERROA = 1/21SB

P

IDEAL CURVE

L NONLINEARITY = 172 LSE
NONLINEARITY « —172 (5B
ZERD ERROR = ~1/4 LS8

SR 28IV an n sa
Vin AS FRACTION OF FULL-SCALE

YiN

INPUT DV
VOLTAGE N -

N T SR L 3
LRI O Nl

comparator drift which has the greates! infiuvence onthe
““repeatabliity of the device. A chopper-stabliized com-
parator provides the most etfective method of satistying

“"all the converter requirements.

The chopper-stablilized comparator converts the DC input
signat Intc an AC signal. This signal Is then fed through a
“high gain AC amplifier and has the DC fevel restored. This

technique limits the drift component of the amplifiar since °

the drift is a DC component which is not passed by the AC
ampilifier. This makes the entire A/D converier extremely
insensitive to temperature, long term dritt and input offset
errors.

Figure 4 shows a typical error curve for the ADC0808 as
measured using the procedures outlined in AN-179. .

INFINITE RESOLUTION

o PERFECT CONVERTER

110 +1/2188 IDEAL 3-B!T CONVERTER
w YOTAL - *_. f
2 M umua.vumn’1 -

ERROR
5 100 L-n Lse .,
& ABSOLUTE
o on ACCURACY
g oo -172188
num'nzmon

o0

= Vin

81 N2 30 AN A GRTIA
~¥iN AS FRACTION OF FYLL-SCALE

‘FIGURE3: 3-Bit A/D Absolute Accuracy Curve

- c———y ees e

REFERENCE LINE

FIGURE 4. Typical Error Curve

fatis,

608000V ‘90800QY

103
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Connection Diagram

Timing Diagram

]

Dusl-In-Line Package
L]
(1%} -—‘1 L—- IN2
7
e =24 L
2
. s = }— ™o
4] - 25 ’
N6 — |— AD0 A
4
wr =4 - w008
2
START —4 |— aooc
7 3
£0C — o, ALE
ADcoees 1
prrgaL L 2-tese
ouTRUT _9 2,
ENABLE -
19
croek - 19,
13
vVee S b 24
"
REF() =4 — 458
1 1
ono - LS
27 L »‘s— r$
TOP VIEW

N YR

START £1.9 %
- . -‘ | -

AL

18

ik,

+— STABLE ADDRESS

I

n fFE Yy

ADDMESS S

L

N

!

g (™ i

LTI

ANALOG

] N

weyt

Ld

svasLe

——

COMPARATON
weut i i
BNTERRAL NOOE) A

ourPuT

oia [T g0

J

|
EnABLE g
€oc i

"y

BUTPUTS = o o o o e o e e e e e i in e e S i e e e e e v

FIGURE S

1‘94&:’};111

[IVIEY

l‘»}-" s

i
i

{5.50

W -lk



105

yplcal Pen‘onnanoe Characteristics e
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Applications Iinformation
OPERATION

1.0 Ratiometric Conversion

The ADC0808, ADCO0809 Is designed as a complete Data
Acquisition System (DAS} for Jatiometric conversion
systems. 'In ratiometric_systems, the physical variable
belng measured Is expressedas a percentage of full-scalg
which is not necessarily related to an absolute standard.
The voltage-input to. the- ADCO808 is expressed by the

equation i \ te
Y o« Dx N )
Vis—Vz  Dpax— Duin

Vin = input voltage into the ADC0808
Vi = Full-scale voltage

Vz=Zero voltage

Dx = Data point.be_ing measured
Dpax = Maximum data limi{’

Duin = Minimum data tHimit

A good example of a ratiometric transducer Is a poten-
tiometer used as a position sensor. The position. of the
wiper Is directly proportional to the output voltage which
Is a ratio of the full-scale voltage across it. Since the data
Is represented as a proportion of full-scale, reference
requirements are greatly reduced, eliminating a farge
source of error and cost for many applications. A major
advantage of the ADC0808, ADC0B09 is that the input
voltage range is equal to the supply ranga so-the
transducers can be connected directly across the supply
and their outputs connected directly into the muitiplexer
inputs, (Figure 9). ‘

‘tions are automatically. satisfied in ratiometric Systems

3
Ratiometric transducers such as potentiometers. stral‘;,
gauges, thermistor bridges, pressure transducers, etc.,‘z'
are suitable for measuring proportionat relationships
however, many types of measurements must be re!erru'da
to an absolute standard such as voltage or current. Th :
means a system reference must be used which relates?
the fuli-scale voltage 10 the standard vott. For example, If?
Vee = Vaer = 5.12V, then the fuli-scale range isdivided i
to 256 standard steps. The smallest standard step ls?'tf"
LSB which is then 20 my. :

2.0 Resistor Ladder Limitations %
12 &
The voltages from the resistor la}lder are compared to th‘ef‘_é
selected Input 8 times in a conversion. These voltages are*
coupled to the comparator via an analog switch tree whichg
is referenced to the supply. The voltages at the top, center.®
and bottom of the ladder must be controlied to maintalri?g
proper operation. _ . - e

=g
=
The top of the ladder, Re!( + ). shouid hot be more positive -
than the supply, and the bottom of the ladder, Ref{ -}
should not be more negative than ground. The center o{-"
the ladder voitage must also be near the center of tg
supply because the analog switch tree changes from
N-channel switches to P-channel switches. These limit

L

and can be easily met in ground referenced systems.

A,

Figure 10 shows a ground referencec system with at
separate supply and reference. In this system, the sup “

must be trimmed to match the reference voltage. For inj
stance, if a5.12V is used, the supply shoulc be adjusted to.d
the same voitage within 0.1V, o4

1. Ay

'
'y
:‘5;_\'- - .R" .

1
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4
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sApplications information (continuea)

}’The ADCO0808 needs less than a milliamp of supply current
[;-80 developing the supply from the reference is readily
, accomplished. In Figure 17 a ground referenced system is
- Bhown which generates the supply from the reference. The
¥:butfer shown can be an op amp of sutficient drive to
1 supply the mitilamp of supply current and the desired bus

- drive, or if a capacitive bus is driven by the outputs a large ~

»-in Figure 12. The LM301 is overcompensated to insure
"

1 “stability when ioaded by the 10 uF output capacitor.

:

LY

z'?upaclxor will supply the transient supply current as seen -~ ~

-
s

““The‘top™and bottom ladder voltages cannot exceed Vee
- and ground, respectively, but they can be symmetrically
. less than Vecand greater than ground. The center of the
{ ladder voltage should always be near the center of the
- -supply. The sensitivity of the converter can be increased,
*(i.e., size of the LSB steps decreased) by using a sym-
metrical reje'gence system. In Figure 13, a 2.5V reference
is symmetrically centered about Vo2 since the same
current flows in identical resistors. This system with a
2.5V reference allowsthe LSB bit to be half the size of a
“SV reference system.

N et s

vee
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3 MSB
;{' H
Lo VREr REF(s) o . . DIGITAL .
i oUTPUT
o Qoyr REFERENCED -
: O—q tay~" $¢ : 10 .
i vwio . . TROUND :
®
t" O— dag -
I I— REF{-) 1SE ’:
p v
¥ S GND . Q N
i ouT= Gk
{; ADCO308 475V = Voo = VREF s 5.25V
: FIGURE 10. Ground Referenced F
. Conversion System Using Trimmed Supply
P : . IEEEE

o
l_bCAB h] ) Vee
R Sl v MSE
‘f .
Rl T
L N - i .
. v REFIY) DIGITAL OUTPUT
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' VREFIs O—t In7 GROUND

LI
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L - O—{ i
S r—— REF(-) 1s8
: J &—{ ono tours N
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T ADCO08 475V sVoC~ VREpS 525y
- f-.
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A Reterence Generating Vo Supply
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Applications Information (continved)  1-15vc : T AR
o
2
h 3
34
o2
1000 of s
' ~ . 2
. -3 &
LM3298 Vee ) 2%
: . .
@ LMIBIA . REF(+) - e ,; _-.é&
ot : » [P
. - tg ¢ Al
IS
L2
[+ 0w et
— SOLID !
. T TANTALUM
y —% GND nTY
-J_: REF(-} R
FIGURE 12. Typical Reference and Supply Circuit ‘:
SV e
3 Ra I
Y - Vee F - -
_ 175V REF =y M5B R
A
< 17
L] 5
3 :
. o, 0IGITAL DUT.Y -~
PROPORATIONLL 70 T
- our ANALOG INPTT ok
. - 125V < Vin 2 316V s
b
- Tag LA,
£
< ¢ - "‘zsv REF(-} ::'
25v e 7
REFERENCE s Rg LS8 24
—MNT- GND fla=Rg ':'_n
— * R ic 3 T‘f
FIGURE 13. Symmetrically Centered Reference 3:"'
P
: 4 . )
3.0 Converter Equations 4.0 Analog Compantor fnputs a |
The transition between adjacent codes N and N+1 is The dynamic comparator input current s caused by !f!‘a
given by: periodic switching of on-chip stray capaz=aes. Thes m
oot are connected alternately to the oulput of the reslstorz]
3 (2. ladder/switch tree network and to the comszator input &8.54
Vin=1(Vagr(s)~— VRer(- ) 256 512 = Vrye )+ Vaer-) part of the operation of the chopperstabﬂze::ompara.sr..
o~ V‘

The average value of the comparator inpu: current varies F

The center of an 2““’“‘ code N is given by: directly with clock trequency and with \,\ as shown i

“Figure 6.~ " - * . ~

Vin={ (v v ) N]*v +V N R —— 55
=y VReEF(4)— F(-

™ EFLe) REFL-) J TUE REF-) If no tilter capacitors are used attheanalo; reuts andmﬂ-‘

= signal source impedances are low the comcarator lnaz
The output code N for an arbitrary mput are the integers ‘N—. current should not introduce converter err=rs. as (hetrm ¢
within the range: 'vs ; 1 - sient created by the capacitance discharpe will die ot
> } h ¢ bec. 24
Vin— VRer- ¥y =~=} -petore the Comparator output is stro i
N= N PREFR) ~ o 256+ AbsolutoAccuracy... {9 P 4 3%

Vaer+) — VRer(Cy .

If input filter capacitors are desired for sose ---x .

| and signal conditioning they wili tend to avecage out th
where: Viy=Voltage atcomparatorinput,, ; .. , ..o _ «~dynamic.comparator input current. it will the= take on £

VRer+)= Voltage at Ref(+) . cheracteristics of a DC blas current whase ettact can beEf

Vaer(-y= Voltage at Ref(—) predicted conventionally. = '

Vrue = Total unacjustec error voltage (lypicaily N oF
VREF(Q) + 512) , ) ot

S e . =



-dypical Application': e

&

ADDRESS
DECOD
(AD4-ADIS)*

S5V SUPPLY T
Vee
-I_—— GND

GROUND —

500 kHr ——{ CLX
5.000V =t VREF(+}
0.000V =i VRE"-T 1o

START
ALE

ADD ==t A
AD1=—q8
AD2— L

ADCOI0S
ADCog0S

0-5v

“~ s I

LS8

@ - ¢ ANALDG

o= Vin 1

INPUT RANGE - -

* Address laiches needed for 8085 and SC/MP intertacing the ADCO808 10 8 microprocessor

MICROPROCESSOR INTERFACE TABLE |

PROCESSOR READ WRITE ‘INTERRUPT (COMMENT)
8080 MEMR MEMW INTR (Thru RST Cireun)

8085 RD WR INTR (Thru RST Cireuit)

Z-80 5 WR NT (Thru RST Circuit, Mode 0)
sciMp NADS NWDS SA (Thru Sense A)
6800 VMAS2RW | VMAw2BW | TAGA or TROB (Thry PIA)

Error

TEMPERATURE RANGE ~40°C to +85°C -55°Cto +125°C
= 1/2 Bit Unadjusted ADCO808CCN ADCO0808CTJ ° ADC0808CJ
= 1 Bit Unadjusted ADCO809CCN

Package Outhne

N28A Molded DIP

J2BA Hermetic DIP

J28A Hermetic DIP

5-55
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SC80C31B/SC80C51B
CMOS Single-Chip 8-Bit - S
Microcontroller

Product Specification
Microprocessor Division

DESCRIPTION FEATURES PIN CONFIGURATION (Cont)
The Signetics SCB80C31B/SCB0CS1Bis 2 o SCNB031/SCNB0S51/SC80C51
high-performance microcontroller fabri-  ¢ompatible INDEX j }
cated with Signetics high-density CMOS 4K CORNER € 1« {
— x 8 ROM ot o= !
technology. The CMOS SC80C31B/ — 128 x 8 RAM 74 o] o 1
SCBOC51B is functionally compatible x _ . =+ !
-whh the NMOS SCNB8031/SCN8051 mi- ~ — Two 16-bit counter/timers Loc
crocontrollers. The Signetics CMOS — Full duplex serial channel
technology combines the high speed and — Boolean processor 17d "
density characteristics of HMOS with * Memory addressing capability T
, the low power attributes of CMOS. — 64K ROM and 64K RAM 1€ 2t
i Signetics’ epitaxial substrate minimizes o Power contro! modes: TOP VIEW
! satch-up sensitivity. - Idle mode Pin  Funct Pin  Funct
. -z 1 N s
:.The SCBOC31B/SCB0CS1B contains a Powel dowgrmode- b0 YRS
4K x B ROM, a 128 x 8 RAM, 32 I/0 ° CMOS and TTL compatible 3 P 25 51icks
lines, two 16-bit counter/timers, a five- © Three speed ranges at Vcc = 4 P12 26 /A0
source, two priortty level nested interrupt 5V =20% : z:'i gz ;ﬁ:’;
structure, a serial 1/0 port for either — 3.5 to 12MHz 7 Pis 20 i3
multi-processor communications, 1/0 ex- - 3.5 to 16MHz 8 P18 30 FifraIs
pansion or full duplex UART, and on-chip - 0.5 to 12MHz 1% ;15._; 31 L 3 ]
= 2 ES-1Y
osclllator and clock circuits. e Three package styles 11 RxD/PRC 33 AS
12 NC 34 VI
- in addition, the SC80C31B/SCB0C51B 13 TaD/P3 35 i
has two software selectable modes of PIN CONFIGURATION 14 IRTB/P22 36 32 3:AD7
power reduction - idie mode and power- 15 WTi/P23 37 Presde
. Gown mode. The idie mode freezes the 1 :g
* CPU while allowing the RAM, timers, se- K 40| Vee 18
rial port, and interrup! system to con- : 39| P0.0/ADO 19
tinue functioning. The power-down mode - 38| PO.1/ADY g?
saves the RAM contents but freezes the 371 P0.2/AD2 22
, osclllator, .causing all other chip func- iy
I tions 1o be inoperative. 36/ P0.3/AD3
35| P0.4/AD4
ALJG' IC SYMBOL . 4 34|P0.5/ADS
33| PO.6/ADS
P0.7/AD7
v WSt 32| P0.7/
?‘(f l @ 31)EA
XTAL{ 30} ALE :
“ e Lt E
Pl -l. SO DU | - 20| PSEN {
= O (e |2 268|P2.7/A16 '
J 11 RIS 2 27|P2.6/A14 P:n
o—t= D -
gL 2=k s | | 3 =
== b /e § . 3 :
g! . : \ 24]P2.3/A11 s <
- ’ C_ f— e 23| P2.27A70 6 28 iaav2 ‘
v 9 FA — po—e 7 28 FLEa3
P PR e & 22]P2.11A9 ! Z o
§ ALE o : 211P2.0/A8 9 3y g Trass H
L/ TOP VIEW b » e ,
-y —— ——r
-— - \— 12 3¢ W
—|m — § 13 3 T
o— - 14 3 L] H
g J0——e Eo—q b—sg —_— 4 15 37 = '
A3 y— 8 22 5 16 3 =
o} —] - YDA NG .7 3k
- g B —af S —_——r 3 47 =
o 14 < 2
L LM =
Ao :: ar =
» 22 &< ves
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Product Specification

CMOS Single-Chip 8-Bit Microcontroller

SC80C31B/SC80C518

ORDERING INFORMATION
onoso (CPxxxx)
scsoc 21BO Sian ﬁ_"’
ROMless/ROM

3 = RGCMiess
5 = RCM

|
Custom ROM Pattern No.
apoles o massea ACM versions
oy Numpe: witl e assignec Dy
Signetics. Contact Signetics saies
oftice for ROM pattern submission
reqQuirements,

PART NUMBER SELECTION

Temperature anc

i ROMless i ROM ' Package ' Fraquency
SCB0CITBCCNSD ’Lsceocsxeccmo| 0 to +70°C olastic DF 3.5 to 12MHz
1SCBOC31BCONA0 | SC80CS1BCINAD! 910 -73°C Stasuc 27 3.5 to "Mz
'SCSOCJ1BCBN40|SCaOCS‘ISCBN‘OI 0to -75°C plastic = F 0.5 to "awHz
SCBOCI1BCCA44 | SCBOCSIBCCAL | 0 to +70°C slastie LSC 3.5 to 12MHy

’:)"' o | SCB0C31BCGAS4 | SCB0C518CA44| 0 10 ~70°C olastc 127 2.5 to "Swmz
40 = 40-pin : !
14 = 4L-5n SC80C31BCBA44 | SCBOCSIECBAL4} 0 to +79°C piastic LCC 3.5 to 12MHz ¢
— Package SC30CI1BACNA0 | SCE0CSIBACNAD| —40 10 -85°C plasuc 2t 3.5 to 12WH2
A = Plastic LCC
N « Plasuc DIP SCBOCI1BAGNA0 { SCBOCSiBAGN40| 40 to ~85°C plastic =%, 3.5 to "EMH2
- P
By gprtic aFP SC80C31BACAAL | SCBOCSIBACA44 |-40 to ~85°C plastic LCS! .5 to 12WHZ
B 05 to 121 SCB0C31BAGA44 | SCECCSIBAGAL [-40 10 +85°C plastic .IT! 3.5 lo 1€VHz
&z Teay SCBOC318CCB44 | SC80CS1BCCBe4| 0 to +70°C plastic GFE ; 3.5 lo 128z
Operating Temperature Range SC80CI1BCGB44 SCGOCS‘ECGB“I 0 1o +7C°C plasuc CF= 3.5 to 16WM2
A = -20°C to «85°C
C =0°C to +70°C
BLOCK DIAGRAM
PO.O~PO.7 P20-£2.7
PORT 0 PORT 2 }
UYERS
= £ a3
= . i
| . 1 :
RAN ADDR 1
! REGISTER LS el Tt oM !
l 1
L i
I !
‘ '
' | sSuren | ;
i
PROGEAn
! ADDRCTX i
| TWOO: _ TOOK
=l |
b [3 [d }
[
! NTEWUPT, SDEAL !
PRO s
__ ! el
PoD4
ALE :I: i
=T S J 1
l LATCH !
POAT 3
l XTALY ORIVERS J
-—1 — e e ——
PLO-P37
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Signetics Microprocessor Products Product Specliication

CMOS Single-Chip 8-Bit Microcontroller SC80C31B/SC80C51B

PIN DESCRIPTION

PIN NO.
MNEMONIC rccr | TYPE NAME AND FUNCTION
owp
QFP
Vss 20 22 I | Ground: OV reference.
23 | Ground: 0V reference. (QFP only)
Vee 40 44 ! Power Supply: This is the power supply voltage for normal, idle, anc power-down op-

eration.

P0.0-P0.7 |35-32!43-36} 1/0O |Port 0: Port 0 is an vpen-drain, biditectional 10 port. Pont O pins tha! have 1s written
to them fioat and can be used as high—impedance inputs. Port 0 is also the multiplexed
low~order-gddress and data bus during accesses to external program and data mem-
gy./!n}fhis application, it uses strong internal pullups wnen emitting 1s. Port 0 also;
outputs the code bytes during program verification in the SC80C31B/SC80C518. Ex-|
ternal pull-ups are required during program vetification.

P1.0-P1.7 1-8 2-9 1/0 |Port 1: Port 1 is an 8-bit bidirectional 1/0 port with internal pullups. Fort 1 pins that
have 1s written to them are pulled high by the internai puilups and can be usec as
inputs. As inputs, port 1 pins that are externally pulled low will source current because
of the internal pullups. (See DC Electrical Characteristics: ;). Port 1 also receives the
low-order address byte during program memory vetification.

P2.0-P2.7 |21-28{24-31| /0 {Port 2: Port 2 is an 8-bit bidirectional 1/0 port with internal pullups. Port 2 pins that
have 1s written to them are pullied high by the internal puliups and can be used as
inputs. As inputs, port 2 pins that are externally being pulled low will source current
because of the internal pullups. (See DC Electrical Charactenstics: 1), ). Port 2 emits the
high-order address byte during fetches from external program memory and dunng
accesses to external data memory that use 16-bit addresses (MOVX @DPTR). In this
application, it uses strong internal pullups when emitting 1s. During accesses to exier-
nal data memory that use 8-bi{ addresses (MOVX @Ri), port 2 emits the contents of the
P2 special function register.

P3.0-P3.7 | 10-17| 11, 110 |[Port 3: Port 3 is an 8-bit bidirectional 1/0O port with internal pullups. Port 3 pins that
13-19 have 1s written to them are pulied high by the internal puliups and can be used as
inputs. As inputs, port 3 pins that are externally being pulled low will source currenti
because of the puli-ups. (See DC Electrica!l Characteristics: ;). Port 3 also serves the
specia!l features of the SCB80CS51 family, as listed below:

10 11 ] RxD (P3.0): Serial input port
11 13 O |TIxD (P3.1): Serial output pont
12 14 1 INTO (P3.2): External interrupt
13 15 1 INT1 (P3.3): External interrupt
14 16 | TO (P3.4): Timer O externa! input
15 17 I |T1 (P3.5): Timer 1 external input
16 18 O |WR (P3.6): External cata memory write strobe
17 19 O |RD {P3.7): External cata memory read strobe
RST 9 10 | Reset: A‘high on this pin for two machine cycles while the osciliator 1s running, resets
the device. An internal ditfused resistor 10 Vge permits a power—on reset using only an
external capacitor 10 Veg. |
ALE 30 a3 170 | Address Latch Enable: Output pulse for latching the iow byte of the acdress durning anj

access to external memory. In normal operation, ALE is emitted at @ constant rate of}
1/6 the oscillalor trequency, and can be used for external timing or clocking. Note thatl
one ALE pulse is skipped during each access to external data memory. H
PSEN 29 32 O |[Program Store Ensbis: The read strobe 10 external program memory_Wnen the SC80- |
C31B/SC80C51B is executing code from exiernal program memory, PSEN is activated
twice each machine cycle, except that two PSEN activations are skipdec during each
access 1o external cata memory. PSEN is not activatec during fetches trom internal
program memory.

31 35 | |External Access Enable: EA must be externaily heid low 10 enable the device 1o fetch
code from external program memory locations 0000H and OFFFH. If EA 1s held high, the
device executes from internal program memory uniess the program counter contains an
address greater than OFFFH.

XTAL1 19 21 I {Crystal 1: Input to the inverting oscillator amplifier and input to the intemal clock gen-
erator circuits.

XTAL2 | 18 20 O | Crystal 2: Qutput trom the inverting oscillato® amolifier.

gl
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Procuct Specificauon

CMOS Single-Chip 8-8it Mic ccontroiler

SC80C218/SCEOCS1R

SEZILLATOR CHARACTERISTICS

‘.7 ing ATALZ zre the ngut inc tor-
Do 2specively, Of 3n fverung ;mIu-
TIPS IEN Ce IONIGUIES ‘ol .te
Scn-Chup scilator, is sncwn notna
SYMDCI. 238Ge i.

& Tme

Tt levice rrom o an
cek cowrne, ALY sheud
vrde AL s et unconnectaag,
3r2 NG rECLNEMSNIS 2N tne Guly Tye.e it
TR 2XIBMMG. ClOCK LGNal, Lecause "Nt
fCuT ' ‘Ne ternar cleck sircutrs s
*Rirugn 3 tivceLy-iwo ‘fip-tice. ~ow-
AVl minimum and maximum hgh arc
ow umes scecilied . the data shaet
~ust Ca ctserved,

ne 2RTEIT g
e Inven

Thers

re

JESET

oeser § ICLOrLEsTEC Uy rCing cne
ST L0 ougn oer o2l o ~C Tagnng
27C.€8 24 ISCECT T21.00S5), w02 a2
ssémlaicr 3 cunring. T nsure : o joce
ocwer-on 2set, ne R37 o must oe
SIGN GNG £NCUGH ‘T adow “he ascilator
‘e o5 Slant s (ncrmally i ‘aw Tudii-
$2CONCS! SIUS WO Tachune Iycies. &
iwer-zn, ‘hé yoltage on /os ang 587
TSt Comé 4D @l ihe 3ame hime ‘of
Sroce!r star-uo.

'OLE MQDE

n the -Cle moce, the TFU suls tsell ‘o

sleep wmle 2ll of the cn<chip perpherars
33y active, The instruction 10 invoxe the
Cle mode is the {ast instrycticn executeq
n the ncrmat operaung moae tetcre the

Table 1. External Pin Status During idie and Power-Cown Modes

roce 3 iCuvalsc. ~e Pl cine
Ieemg SAM,
I reqrsiers
. 0BG S MOCE, TR I TIce ¢

ren3ed «nher in

“voenalieq it
A81 .31 wNICH liMe e ZICCESS S DiCred
~ierrupt cersce cAutine 2

po

o3t cre

T 0
coonnueg), X 2y & “wire es<t
MNCR FEMS 'T2 DIOCESSO T ‘pe 23T

Manner 3s & Tower-cn

SCWER-DCWN MCLE

T2 Cower-iown MeTe s
8 JCTP2C $NT ‘Ne [Siruc = 10 nyc-s
ISwer-icwn s he tast rettuction
-wizC, Snly ire ccatari f ne on=i- o
ZAM 3rs preserveo. A ~zicware

‘e snlv vav "G ‘ermmate *ha Dower-
cown moce. THe COOIIC 21§ "3 ne =-

iCEQ SOWE! MOGeS ¢ T 'Ne 3pec.3
‘wnetion tegisier PCIN,
“acie * shows the siate 2t 4 C cens

LLINGTIGW SUrTeNt oceralr$ T.oaes.

' Mode Program Memory | ALE | PSEN | Portd Port 1 Fort 2 Port J
cle rtacna 2 7 Da1a Caa Zaia Zaia
Sie Ixteira / 4 Foat Sata Adoress Zaia

; Power-down ‘nrarnal 0 2 Data Data Date Data

; Power-dewn Erternai i b} g Q Float Data Cawa Jata
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Signetics Microprocessor Products Product Specification

CMOS Single-Chip 8-Bit Microcontrolier SC80C31B/SC80C51B

ABSOLUTE MAXIMUM RATINGS'. 2. 3

PARAMETER RATING UNIT
Storage temperature range -65 10 +150 “C
Voltage on any other pin 10 Vgg -0.5t0 + 6.5 v
Power dissipation (based on package hea!l transfer 1.5
limitations, not device power consumption) .

NOTES:

1. Stresses above those listed unger Absolute Maximum Ratings may cause permanent damage ic the oevice. This 1§ & 6iress reting only anc
funclional operation of the Gevice 81 thess o' ahy conditions other than those describec m the AC ang DC Eiecinca Cnsracienstics sec-
tron of this specification 15 not imphec.

2. This product includes circuttry specifically designed for the protection of its internal devices from the damaging effecis o excessive static
charge. Nonetheless, it 1s suggestec tha! conventional precautions be taken tc avord applying voltages greater thar 1re ratec maxuma

3. Paramaeters are vaha over opersting temperature range unless otherwise specified. AJ vollages are wilh respect 10 Vg5 uniess oinerwise

noted
DC ELECTRICAL CHRARACTERISTICS T, - 0°C 10 +70°C or T, = -40°C to +85°C, Vo = 5V 220%, Vgg ~ OV
5 Limhts i
Symbol Paramoeter Test Conditions Unit *
Min Typicall Max H
Vi Input low voltage, except EA -0.5 0.2Vee-0.1f v |
Viea Input low voltage to EA o ] 0.2V~~-0.3 }
Vin input high voltage, except XTAL1, RST 0.2vee~-.9t j' Veo--0.5 ] e
Vi Input high voltage, XTAL1, RST C.7vez Veo-C.5 v
Vou Output low voltage, pons 1, 2, 3 loL = 1.6mA2 C.4% v
Vou Output low voltage, pon 0, ALE, PSEN loL = 3.2mA? (13 v
Vou Output high voltage, ports 1, 2, 3 Vee ~ 5V210%,
lon = ~60pA 2.4 A
lon = ~25pA 0.75vVee v
lon = ~10pA 0.9v¢c v
VoH1 Output high voltage (port 0 in external bus Voc = 5V210%, t
mode, ALE, PSEN)3 lon = ~800pA 2.2 v
Igy = -300pA C.75vee 3 v
loH = ~80pA 0.9Vc: [ v
iy lLogn::al 0 input current, ponts 1, 2, 3 Vin = 0.45V -3 i pe
v Logical 1-10-0 transition current, ports 1, 2, 3 See note 4 -£50 pA
Iy input leakage current, port 0 Vin = V) oF Viy =L paA
lce Power supply current: See note 6 ;
Active mode @ 12MHz5 11.5 2t mA
Idie mode @ 12MHzS 1.3 4 mé
Power gown mode < 1 ¥~ poRs
Rrst !lmemal reset pulldown resisiot i £3 I [T
Cio {Pin capacitance : ; ! : CogT
NOTES:

1. Typical ratings are basec on a iimitec numoer of samples taken trom sarly Manulactunng 1ots ang Are NO! QUATANTEE: "¢ +21UBS IISIOC 2°¢
at room temperature. §V.

2. Capacitive ioading on ports 0 and 2 msy cause EDUTIoUS NOISe 10 be supsrmposed on the VO s of ALE &ng ports 1 anz 2 Tne nowse 13 Coe
1o exiernal bus capacitance discharging into the port G 8O port 2 pins when these Ding mass 1-10~0 ITANSILIONE G DUS ODErI: OAL
in the worst cases (capacitive lcacing > 100pF). the noise pulse on the ALE pin may szomec 0.8V, In SUCh Caser £ ra. De desiraSee 1z
quality ALE with a Schmitt Trigger, or use an address latch with 8 Schmitt Tngger STROES o

3. Capacitive lcacing on ports 0 ang 2 may cause the VOH on ALE and to momeniarny 1a' below the 0.9VC(E soec’cation whe- toe
agdress bits are stadilizing

4. Pins of ports 1, 2, and 3 source & transition current when they are being externaliy drve~ trom 110 € The 1rans1w- crrent rescres «it
MARIMUM vaILe when VIN 5 aDDroximately 2V.

5 ICCMAX 2 oiner trequencies s given by
AcTtve Mmode ICCMAY « 064> FREC - 12~
Qe moce ICCMAY = (12 X FREC -~ 2.2
where FREQ 18 1he external oscillator freouency in MMz, ICCMAX 18 given it mA. See Figuse &

€ See Figures ® through 12 for ICC test conditions.
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Signetics Microprocessor Products . Product Specification

CMOS Single-Chip 8-Bit Microcontroller SC80C31B/SC80C518

AC ELECTRICAL CHARACTERISTICS T, = 0°C to +70°C or T, = -40°C to +85°C, Ve = 5V 220%, Vgg = OV1. 2

| 12MHz CLOCK VARIABLE CLOCK
| SYMBOL ]FIGURE PARAMETER Min | Max "in T Max UNIT
‘LPrognm AMnmor‘y
I MteLer 1 Osciliator frequency: Speed Versions J
! SCB0C31B/SC80C5 1B B 0.5 12 MHZ];
l SC80C31B/SC80C5 18 c 3.5 12 | Muzf
L SC80C318/5C80C518 G 3.5 16 MHz ,
T ALE pulse width 127 . 2ic g -40 ns
ey 1 Acdress valid 1o ALE low 28 tc) o1 =55 ns
LH-LAX 1 Address hold atter ALE low 48 tci =35 ns
Ry 1 ALE low 1o valid instruction n 234 4ty 1 =100 | ns
tep i ALE low to PSEN jow 43 e ey -40 ns
tor pu 1 PSEN pulse width 205 3tey oL —45 ns
topsy 1 PSEN low 10 valid instruction in 145 3t e -105] ns |
toygx 1 Input instruction hold atter PSEN 0 0 ns
toxyz 1 Input instruction float atter PSEN 59 tci o =25 ns
tayviy 1 Address to valid instruction in 312 Steicy 1051 ns
toy a7 1 PSEN low to address float 10 10 ns
Data Memory
tei gy | 2.3 | RD puise width 400 6tey o ~100 ns
twiwH 2.3 | WR puise width 400 6tcy ¢y -100 ns
gy nv 2,3 | RD low 1o valid data in 252 Stc1c1-165| ns
181D 2,3 | Data hold after RD 0 0 ns |-
annz 2,3 | Data float after RD 97 2tci 1 -70 | ns
oV 2,3 | ALE low to valid gata in 517 8teici~150| ns
tavpy 2. 3 | Address to valig cata in 585 Orye1-165] ns
Wi 2.3 | ALE tow 10 RD or WR low 200 300 | 3tcic1~50 | 3111 +50 | ns
1 2.3 | Address valid 10 WR low or RD low 203 4tey oy -130 ns
tavwx 2.3 | Data valid 10 WR transition 23 toL oL =69 ns
tymiox 2.3 | Data hoid atter WR 33 tci g =50 ns
! tayaz 2.3 | RO low to address tloat ! o 0 ns
Ulwiiy | 2.3 | RD or WR high to ALE high [ 43 | 123 | 101 =a0 | toyeqed0 | ns
External Clock
'cHEX 5 High time ] 20 20 ns
torex 5 Low time I 20 20 ns
[Jole] 5 Rise time 20 2C ns |.
tcpeL | S y Fall time 20 J 20 ns
Shift Register
XLt 4 Senal port clock cycle time 1.0 1 g |} ps
lovxH 4 Output data setup 10 clock nising edge 700 | i10tcy o ~133| ns_|.
tviox 4 Output data hold atter clock rising edge 50 | 1 20 g =117 ] ns |-
LamDy t 4 Input data holg atier clock '-sing eoge 0 | ! 0 ! ns
{Lepy ' 4t Clock 1sing €0%2 *2 input cata vahd i, | oo 110te 1 -133] ns
NOTES-

1. Parameters are vahd over operating temperaiure range uniess otherwise specified.
2. Load capacitance for port 0, ALE. and PSEN - 100pF, load capaciiancs tor ail other outputs = 30pF

EXPLANATION OF THE AC SYMBOLS P~ PSEN "
Each timing symbol has five characters. The first character is Q - Qutput data z
always ' (= time). The other characters, depending on their R - R signal -
positions, indicate the name of a signal or the logical status of ¢t - Time @
that signal. The designations are: V - Vaiid N
A - Adaress W - WH signal ’;
C - Clock X - No longer a valiid logic level -
D - Input data Z - Float [
H - Log.c level high Examples: tay; ~ Time tor address valia to ALE low. ..
! - instruction (program memory contems' ttpL = Time for ALE low to FSEN low.
L - Logic ievel iow, or ALt

~
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CMOS Single-Chip 8-Bit Microcontroller

SC80C31B/SC80C51B

‘LepL 4 ‘o oy

.“A\’LL ——— LL"-’—"|

PSEN /

1

1 ey
LHLL
AE "\

PORT 0

—

LLAY | i \d
=y
O e
AG-£7 WETR IN

S ]
AVIV 1

PORT 2 AB-L3E

X'

X

LE-A1S

Figure 1. External Program Memory Read Cycle

W
PSEN _/ N ,
YLiov
fliwe fRLRM
RO y
N N
1
AviL
".‘LLAX—. .—_‘RLD\‘—- | xg _a
1 g I
] RHDX —f l.-
‘RLAZ
Yy Y - —
eoRTo  >—4 AT < DATAW 247 FROM PCL_P— pT= N
tavwL
tavDy .
PORT 2 ¢ P2.0-P2.7 OR £6-A1E FaTw DPH e AB-£1E £ROM PC-
Figure 2 External Data Memory Read Cycle
-
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CMOS Single-Chip 8-Bit Microcontroller

SC80C31B/SC80C51B

cLOoCK

t
tovxH l——qr &

ae /S N
l SWhLH
PSEN _/ \ ,
fiwt LaLwk
WR
faviL
—Liax ™ 'cvwx YwHex
RO S 5ATA OUT X X a0-a7 FRom Pl >—CNSTR IN
Tavwi
PORT 2 2 4 P2.0-P2.7 CR AB-A15 FROM DPH X AB-A15 FROM SCH
Figure 3. External Data Memory Write Cycle

INSTRUCTION | 0 | 1 | | 3 | 4 s | e | 7 | e |

!
e |

OUTPUT DATA \

X

D S GRS G

CLEAR R!

X X
]

L._._r_l
WRITE TO SBUF XHDV xHDX s&‘rt‘.‘x
[INPUT DATA, QuateX __ XvatigX__ XeanaX XearaX WX WoanaX ™ YoanaX Woaiic)
t

SET A!
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CMOS Singie-Chip 8-Bit Microcontroller

SC80C31B/SC8B0CS51B

‘crel

Figure 5. External Clock Drive

0.2Vec+0 ¢
0 2vee-0a1

AC inputs during 1esting are driven at Vec~0.5
for a logic *1° and 0.45V for a logic “0°.
Timing measurements are made at ViH min for
alogic “1” and V . max for a logic "0°.

0.45V

Figure 8. AC Testing Input/Output

Voono T Taming VoGV
Yi0aD Reference <
VLOAD-OJV Points y,oi'.ojv

For timing putposes, a port is nc longe: fioating
when a 100mV change from load voliage occurs,
and begins 10 float when a 100mV change from
the loaded Vor/VOL level occurs.lor/\o_2= 20mA.

Figure 7. Float Waveform

MAX
/ ACTIVE MODE

TYR(1)

N=A

ICC mA —=

ACTIVE MODE

10

/

L

MAX

s 7

L

% — | TYPY)
| 41" IoLE MODE

l—""] IDLE MODE

4MHz 8MHz 12MHz 18MHz
FREQ AT XTAL1

Figure & lce vs. FREQ
Valid only within frequency specifications of the device under test
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Signetics Microprocessor Products . Product Specification:
CMOS Single-Chip 8-Bit Microcontroller SC80C31B/SC80CS518
Vee Vec
Vee lvcc Ve l—v]‘:c
Veco
U o o e

L

— 1 XT. (NC)——{ XTAL2
CLOCK (&1 xr:g CLOCK ——— XTALY
SIGNAL Vss SIGNAL _E Vss
Fi 10. 1 . ition, idle Mode
Figure 9. Icc Test Condition, Active Mode b 0 ﬁcpf; '.f:";’; on. idie
Alt other pins are disconnected
Vee=0.5

] et ]

Figure 11. Clock Signal Waveform for Icc Tests in Active and idie Modes
teien = tehet = 5ns ’

1

-0
o

\
2 Vce

Ine ;;%5_

(NC}—— ] XTaL2

XTALY

Figure 12 lcc Test Conditions, Power Down Mode
All other pins are disconnected Voo = 2V to 5.5V
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5.1.0 Recorder Output Check

a) Racnive the signal at the opevation of para. 5,3.1 and
zZiust the SG output level for maximum deflaction of t
incdicator pointer.

b) Connect a voltmeter having an internal resistance of 1
or greater to the recorder output terminal and measu:
output voltage. This voltage must be 1 V +20 %,

NOTE
The recorder output corresponds to the indicator scal
and shows the characteristic shown in Fig., 5.2. This
characteristics can be mmeasured by connecting a voltmeter
to the recorder output when checking the indicator scale as
described in para. 5.3.5.
ik
— >
> 10 ~ 1.0 =
S M ’
. Y
i 3o}
~ &~
= o
z >
> L
-
3
;—L 0.5 L E:L 0.5 L.
= 3
z 2
- v
~ g
2 gs!
-~ | ]
= 0
= U
] o] 1 1 4 Il 3] o] 1 1 1 1 |
- 0 2 4 6 s 10 a4 o 20 a0
—t

Indicator scale (dB)

[ndicator scale (dB)

(A) LIN (B) LOG

Fig. 5.2 Recorder Output Characteristics
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