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Figure 4. 8225A Blcxk Diagram snowing Group A and Group B Control Function• 

Group A and Group 8 Controls 

The functional conr:guration of each port is tx~> 
grammed by the S)"ltems software. In e~nce. 11'\e 
CPU "outputs" a cont:ol word to the 8255A n-.e 
conttol word contains information such as .. ~ ... 
"bit $8t", "bit reset", etc., that inibalites t/18 tunc· 
tiona! configuration ol the 8255A. 

Each of the Control blcxks (Group A a.nd GrO<ip B) 
acx:epts "commands" lrom the Read/Write Control 
LO<,Jic. receives "conttol words" from the intemal 
data bos and issues the pr~r commands to i1.s as-

socia ted ports. 

Control Group A--Port A arod Port C upper (C7 -CAl 
Control Group s-Port B and Port C lower (CJ -CO) 

The Conttol Word RE>QiSt9<' can Only be written into. 
No Read ~ation ol the Control Word R911ister i:s 

allowed. 

Ports A, 8, and C 

The 8255A contalns three 8-bit ports (A. B, ar.d C). 
All can be configured In a wide v61iety of lvnctiooal 
cha!actonsllcs by the system software but each tw 
its own apecial features or "poc!<:nality'' to further 
onhance the power and nex!bHity oi!M 8255A. 

Pln.Conflguratlon 

Port A. Ooe 8-bil dota e<.rtput latch/buffer and ooo 
8-bil data Input latch. 

Port B. One 8-bit data input/ O<.rtpv\ latch/buffer and 
one 8-bil data input buH 9<', 

PN'l c. one 8-bil <lata ootputlat.ch/buffer and one 



Programmable Peripheral Interface 8255 

8·bit data input buHer {no latch for input). This port 
can be divided into two ~-bit ports under the mode 
control. Each 4-bit port contains a 4-bittatch and it 
can be used for the control signal outp·Jts and st2.:us 
signal inputs in conjunction with ports A ar.d B. 

('\ __ (' . 
""'·~ ... 4.:) . .... ...... . 

RESET Reset Input 

~ Chip Select 

m5 Read Input 

vm Write Input 

AO, At Port Address 

PA7-PAO PortA (BIT) 

PB7-PBO PortS (BIT) 

PC7-PCO Port C (SIT) 

Vee + 5 Volts --GND, 0 Volts 

. 8255A OPERATIONAL DESCRIPTION 

Mode Selection 

There 8/a tllree .basic modes ol operation that can 
oo S'li0Cl9d by the system software: 

Mode ()........<lasic Input/Output 

Mexia t-5trobGd lnput/Ovt;lu1 

Mode 2--ei-O.rectiol".al Bus 

Whef\ the reset input goes "high" all por.s will be set 
to the input mode (i.e., all 24 tines will be in tile high 
impedance state). Afte< the rsset is removed the 
8255A can remain in 1M input mode w!1h no addi­
tional inrJalization required. Ouri~ the exscution ol 
the system po'ogram any of ~"le other modes may be 
S<~tected using 8 single ~~~~ instrtJction. This af. 
lows 8 single 8255A to sel'\'ice a var'ety ol peripheral 
devices With a simple software maintenance routine. 

The modes for Port A and POrt B can be separately 
defined, whilo Port C is divid9d into two portions as 
requirod by the Port A and Port 8 definitions. All of 
the output registers, Including 111e status nip-Oops. 
will be reset whenever ·the mode ;, changed. Mode~ 
may be combined so ltlat their tvnctional definition 
can be "tailored" to alrr,o,t any 1/0 stru:tvre. For 
instance; Group B can be programmed in Mexia 0 to 
monitor simple swilch ~ngs or display comp .. ~­
tional results. Group A could be programmed in 
Mode 1 to monitor a keyboatd or tape reade< on M 
it11errupt-<lriven basis. 
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·Figure 5. &ale Mode Definitions and Sua 
Interface 
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The mode definitions and possible mode combina­
tions may seem confusing at first but after a cursory 
review of the complete device operation a simple, 
logical 110 app<oach will surface. The desij)n of the 
82SSA has taken into account things such as effi­
cient PC board layout, control signal definition vs PC 
layout and complete functional llexibility to support 
almosl any perioheral device with M el<t~rn?.l l0<1ic. 
.,:,ucn oestgn repcosan;.s tne max1mum use of tne 
available pins. 

Single Bit Set/Reset Feature 

Any of the eight bits of Port ·C can be Set or Reset 
using a single OUTput instruction. This fearure ,,.. 
duces software requirements in Control-based appli­
cations. 

I ., I ,, J .. l I I·· T .J .. [ 
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Figure 7. Bit SetiR~set Format 

When Port C is being used as status/ control for Port 
A or 8 , these bits can be set or reset by using the Bi t 
Set/Reset operaticn jus ! as it they we(e deta output 
pons. 

:• 

MODE 0 .(BASIC INPVT) 

~ 
f--•· -

; 
1---···----l 

) 

lnterfupt Control Functions 

When the 82SSA is ~rogrammed to operate in mod 
1 or mode 2, control signals are provided that can b­
used as interrupt request inputs to the CPU. The ir 
terrupt request signals. genEtrated from pon C. ca 
be inhibited or enabled by setting or rese" ing th 
A~~ry;i~t~l'f INTF flin-f'~f"\ • •<:irr: thD h<• cfll/"1'0'!1' 

lunct•on ol pon C . 

This func-tion allows .the Programmer to disallow c 
allow a spEtCific 110 device to interrupt tr.e CPU wit/' 
out affecting any other device in the interrupt struc 
ture. 

INi'E flip-nop definition: 

(SIT .:SETrfNTE is sat-lnterrJpt enable 

(BIT·RESET}-INTE is RESET- Interrupt disable 

NOTE: 
All Mask flip-Hops are automatically reset durin> 
mode selection and device Resel 

Operating Modes 

MODE 0 (Sa ale Input/Output). This functional cor 
figuration provides simple input and output opere 
tions for each of the three ports. No "handshaking 
is required, data is simply writ1en to or read from 
SpEtCified pol'1. 

Mode 0 Basic Fllnctional Oefin~ions: 

• Two 8-bit ports and ~wo 4-bil ports. 

• Any port can be input or outpl.lt 

• Outputs are latched. 

• Inputs are not latched. 

• 16 diHerent Input/Output configurations are pos 
sible in this Mode. 

... 
-,_ 
I-'-•-

I K ... -
K 
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MODE 0 (BASIC OUTPUT) ...., ____ 
~ ,.. -; '-

!---.... .,.._ 
I :X K 

'•• ... 
a ... ,_ 

-----X. - -·--- . --X. ----- ---.- - · 

MODE 0 PORT .DEFINITION 

A B Group A Group B 

o. D3 o, Do PortA 
Pone 

# POrt B 
Port C 

(Upper) (Lower) . 

0 0 0 0 OUTPUT OUTPUT 0 I OUTPUT OUTPUT 

0 0 0 1 OUTPUT 'OUTPUT 1 OUTPUT I INPUT 

0 I 0 1 I 0 OUTPUT I OUTPUT 2 INPUT I OUTPUT 

0 0 1 1 OUTPUT l OUTPUT 3 INPUT I INPUT 

0 1 0 0 C'Ul"PUT INPUT 4 OUTPUT OUTPUT 

0 I 1 0 1 OUTPUT I INPUT 5 I OUTPUT I INPUT 

0 1 1 0 OUTPUT I INPUT 6 INPUT OUTPUT 

0 1 1 1 OUTPUT INPUT 7 INPUT INPUT 

1 I 0 · o 0 INPUT OUTPUT 8 OUTPUT I OUTPUT 

1 I 0 0 1 INPUT OUTPUT 9 OUTPUT I INPUT 

1 0 1 I 0 INPUT OUTPUT 10 INPUT OUTPUT 

1 I 0 1 I 1 l . ..,pu- I OUTPUT 11 INPUT I INPUT 

1 1 0 I 0 INPUT INPUT 12 OUTPUT I OUTPUT 

1 I 1 0 1 INPUT I INPUT 13 OUTPUT I INPUT 

1 1 1 0 INPUT INPUT 14 INPUT OUTPUT 

1 1 1 1 INPUT I INPUT 15 INPUT I 
I INPUT 

WODE CONFIGURATIONS 

~·JII'Oiii;O fO 
.. 

(l)JrtT jlir().,..," 0 r: 

0, o, 0, O, CJ 0 1 0 1 o, 

1·1· 1·1·1· 1·1· 1·1 
0, • • 0, •• ., ., o, a, 

1· 1·1· 1·1·1· 1·1·1 
I • • • , I 

t:S&A ...... 
e{ 

I I 

,. '. e{ 
I I 

..,., 
' 

I 
I 

..., ... I ·' 



IC LINIER Siemens 
LF 355N, LF 356N, LF 357N 
Penguat Operasi Masukan JFET 
(JFET Input Operational Amplifiers) 

Penguat-penguat operasi ini 
memiliki transistor-transis­
tor masukan JFET, dengan 
arus-arus gellncir dan arus­
arus masukan sangat kecil. 
Keluarannya dirancang un­
tuk beban bersifat kapasitas 
tinggi tanpa sesuatu per­
soalan stabilitas. 

Sifat-sifat tambahan : 
• Resisransi masukan sa­

ngat tinggi 
• Sedikir hanyut oleh per­

ubahan suhu 
• Lebarjalur Iebar 
• Dibolehkan tegangan 

masukan ringgi sampai 
+Vs 

• Konpensasi frekuensi in­
tern 

Diagram rangkaian 
y 0 

c, tOol' 

18 

Tarif M aksimum 
Tegangan catu Vs ±18 
Tegangan masukan diferensial V,o :!:30 
Lama hubungsingkar keluaran tosc X 

Jangkah suhu simpan T, -55 -125 
Suhu pertemuan T; 100 
Resistansi termik antara 
sistem-udara lingkungan R,h•amo 175 

Konfigurasi pena 

I n < 

1 •Ys 

'O'~o~t,Ou t 

-vl 1. s Offut adJusl'!9! 
l._ _ _J 

- - - - ------~-----------<> ·~'• 

I =-i? Zi 

I xn i I . :i 0 

J•n son 

v 
v 

"C 
·c 

KJW 



Siemens IC LINIER 
Karakteris tik 

V5 = ± 15 V, Tomb • 25 •c I min jtyp max 

Open loop supply LF 355 N Is 2 4 mA 
current consumption LF 356 N, LF 357 N Is 5 10 mA 
Input ottset voltage IRe= 50 0) VIO 3 10 mV 
Input oftset current /10 3 50 pA 
Input current I, 30 200 pA 
Input resistance Rt 1012 0 
Open loop voltage gaon Avo 80 106 dB 
Rate of rise 

LF 355 N: Av • 1 dvq 5 VII's 
LF 356 N. Av • 1 12 Vl11s 
LF 357 N: Av • 5 

dlt 
50 V/10s 

Performance LF 355 N fp 2.5 MHz 
bandwidth LF 356 N fp 5 MHz 

LF 357 N fp 20 MHZ 
Transient tome (for 0.01 %) 

LF 355 N t, 4 lOS 
LF 356 N. LF 357 N t, 1.5 lOS 

Input noose voltage 
Rs=1000;1=100 Hz: LF 355 N v,N 25 nVN1h 

LF 356 N, LF 357 N v,N 15 nV//Hz 
Rsm 1 000.(= 1000 Hz:LF 355 N v,,. 20 nV/,!'Rz 

LF 356 N, LF 357 N v,,.. 12 nV/,!'Rz 
Input noise current 
I= 100 Hz, or 1000Hz /IN 0.01 pA!/Hz 
Input capacitance c, 3 pF 

Karakteristik 
Vs = ± 15 V; Tamb • 0 to 70 •c. 
unless otherwise specif•ed 

Input oftset voltage Ra • 50 0 v,o 
114 

mV 
Temperature coefficient of V10. Rs = 50 0 aviO 5 11V/K 
Change of aVIO 
after a change of V10 adjustment I I .<laVIo 0.5 permV 
Input oftset current '"' • 70 •c ~0 2 nA 
Input curren~1 T1 • 70 •c I, 8 nA 
Open loop voltage gain 
Rl = 2 kO. V0op • ±10 V Avo 63 dB 
Output voltage Rl•10k0 VOI>o 12 :1 3 -12 v 

Rl • 2 kO VOI>o 10 :12 -10 v 
Input common mode range VIC +11 +12 - 11 v 
Common mode reJection l<cMR 80 100 dB 
Supply voltage rejectiOn ksvR 80 100 dB 

Catat an: 
1 I Kalau dobandingkan dengan harga asli yang tak dapat ditepatkan, koefisien suhu dari tegangan 

gelinci r masukan yang telah d tepatkan hanya berubah sedikit (lumrahnya 0.51'V·KI untuk setiap 
mV dalam jangkah stelan Penepatan tegangan gelincir tidaklah berpengaruh kepada tindasan 
ragam tunggal (common mode rejection) dan kepada penguatan ikal terbu~a. 

2) Arus masukan berlipat hampir dua·kali , kalau suhu pertemuan naik 10 K. 

19 
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I. SUI'RAPTO, S.Si 

2. EKO 1\IUL YANTO YUNIARNO,ST 

Ahu yang kRm1 buat in1 bcrlimg'i untuk IO..ndel~ksl kandungan 

1 ~ (su1nida) dnlrun rur Prinsip k~~j:u1ya. output dari ~<cnsor cl,•l.1roda ion 

sd~kt1f dihubunqkan k.- DC Processor yaitu herupa legruJ,l!an dnri 

r.·l~·rl'n~l dan mctik:uor (111pu1 mvl'rtlll_g dan noninvming). Karcna 

~<•.c:uu:au outpul dnn S<'nsor snm;m r~nda.h (-; 0.0 1 3 mV) s.-hiu~.ca untuk 

nJ<'rliJkrol.-h h:L,il ynng dapaJ did~tek~• cligunalcan l)p Amp seb~ga1 

P<'ll~unt Oi~mi k:u1H llll'll£8""' ikall nm~ktumt f)c · l'roc,•s•or yan11 

m,•mpuuyai f11118~• komplit, an tara la111 mPng•u·;mg• noi~r d:lfi s1 uy~d input, 

' ''Vl'l sr. i tting, m~mp~rk uai/mc • np~rl cmah s i11 yal . llll'lllua tnsi .im1gkauan 

l>~s:u- l <·g~ng;u, Oll lput dan sd.;l,c;ai p~nyangga l·:emudnm rl~ ngan 



men,s;.c;unnl<nn fll'rbtuldingnn kiuua, t~,t:tangru• itu dinbah m~njadi 

kon~e rllrll.•t. 

Data analog t~rsebut dmmsnkkrut ke ADC (Analog to Digital 

t 'onVt'11tr) untuk lll<'li,IWbuh outpntnyn menjad1 bt>~>trml <lij::llal. Output 

d:u 1 ADt · menJndt mput dm 1 PPI 82~.\ untuk mt>nghuhungkannya dt•ngan 

I'\ ' di!Wllaknn tdwik tnlet1itcin~. D~n ,'>:u1 hnhasa p~nlrOSJ'>IInnn kita aknn 

lllc'll2<'1ahut hast! tampilan bentpa r<'.I!J'•'~ i lim ~r ;unara t e.~angan dan 

kons,•ntra.<t Cl'\ dalam air. 

l),•ngan IIHIIa ku liah yang nwnu t~iru •g di lmrapkm1 Tu.c.a~ i\khir 1111 

danat chh1ksannkaJ I clnn d i s~ lesailout de 11gaJ1 baik. 



t "St lLA.'Ill x--;. \S AKIJJR 

,Jt iDt' l, 11 'GAS AKHJR 

" PE~CA.'•lAAN DA.'\ PDffiUATAN ALAT PEJ\DETEKSI 

t~DUNGAN C:-J (!:>IANillA) DALA\1 AIR DB\GA.l'\ 

SENSOR ELF.Y.mODA ION SELEt:llF" 

1. Rt TANG LL'\ICJ-.' IJI' 

2. 

• EJ,•I..trokimla 

• Ra11.ckruaH Eh•klmnika 

• ~~I kl'llJir(I~\'S<) I 

• 'l't·knlk l n1r11ilcin~ 

• Bahasa P~mrogrmnan 

• s .·n-or clllJl TnUI~UIICer 

L \1 . \R II V.I..A 1<-\. "\\G 

s~lflng d~nctrul berkurnbangnya lekuolo~l mdu•tri yang pesat pada saal 

nu. tnupa ch ~adar1 m~ny,•bnbkan pt•ncernaran lingkungan hidup kita. SaJRh 

s:Uu <t•nyawa kimin y:Uig •~nng diguna.kun dalam P•'nnclustrian adalah CN. 

13uan~an uulu~lrl selh'lll 1 '"'lann d:1larn mr. Z;n im m('ma~ukr tnbnlt ikan dan 

or,t;all ism.' :ur I n.iun y~ I\ I ~ I al 11 i rruita.i rnak:tmu' dapru bt·rp uulal1 k~ buru ng dan 

rmJHIJ~Ht Akumulmq z.at 1n1 (hlptd b~r;H:un di1tt h1:-::a mrnyeO~hkall k!>"ruatian. 

St' IIUIIIl ini 1111111k lll<'TlJ:Onlrol dan lllt'll~.l'ln hni kaJl(lungm1 CN da larn air 

yanc b1a; a d i koiiS I IIII~r oldr masyar,l:at . rn~ u~unakau Jl<'rala1:u1 yang b~sar 

dau tldak ll <!ksih,•l km <'lla hdak h1~a dibaw;1 kc lokasi yrutg akan dideleksi 



karlar CN-nyn. Dipulukan proses yan~ panjnng untuk pengukurnn, srmentara 

1111 Relama proses untuk pengukuran tel'l'Pbut, dnlam sampel yang akan diteliti 

Juga l~rJ:uli pros~s ~nJbahan struktur ktmia Hal itu rnenyebabkan hasil 

pen_!:ukunm kemungkman kelirulbisn j11cli tidak valid. 

Dal:un tuga.~ akhir ini, kumt bemsaha rnPrancang alaJ pengukur 

kandunQrul CN clahuu nir. D<!ngnn penggunn;lJl alnt ini diltarapk:UI kita dapnl 

m~n.'!Naluu kadar C'N dcngan cepal, tepa!. seclerhrum, <'fektif dan juga l<>bih 

mura!1. 

J. J>ftNI•:I~\A l IAN STllOl 

• M~mp,• l tjjnri bidwtg 8ll1cli yang borhubungnn clengnn proses pembuatnn 

hnrdwan• yang b~rhubungru1 denga11judul Tugas Akhir 

• Mcmpcl~an :Ara·cr•·a pengimplomentasian hardwan.' dt.'ngan media 

kutnpw~r yang cliJ~utmkan. 

-l. 11 !JUAN 

• .\femalmmi konsep per~ncanaan dan pemhuaJru1 alat pend~t<'ksi kandun~an 

C:-J dalam :ur deng:m bcrbll.•ts PPl 82~5 yang dihubun,gkau <f,•ngan Pt' . 

• l'ntuk lll<'lllltdahkan clalam p~ngoutrolau clan peng11kuran karlar c·;-.~ dalam 

'"' y:u1Q hins:t citkOIIs lulls t olt•lo 111:1$yarakat st'lun.cea lta.l -hal ynng 

uo~rn.1.ttk:uo m:L, :mrakal ~~11a uoal:hluk lncf,p IMda non,nmya bt•a 

chanlls ipnRi dcn,Rnn b:uk. Ct'rlllat chUJ srd,•rh>llllL 

5. R l•:J.E\ ·.·\]\..'<;I 

Dilutrapknu hnsil perancan.l!:Ul dn n pe tnbnata11 aJat ini dapaJ 

ll«'mb,•rikall SU tllbAIIC:HII UIIAI lllll~<yowaknt 11ntuk pemelihurnun lingkungan 



ludup d~mm~ug:lfa..:1 pmc,•mnrru• lm)!kuugan yaug st·umkmtidak l~rkt•ndali. 
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• Srudi L•r~ranu 

• l'··r~uca.•mnu cl:m P<'mbu:uru• Hnrdwan.• 

• l'··nuil~ru' Tu.~ru, i\klur 
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