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LAMPIRAN

a. Tampilan Respon Pada PC

Grafik a.1. Tampilan layar Monitor PC saat motor berputar 950 RPM

stabil pembebanan

rRPM

Pengereman

Pengereman maju

846

Arus Janagkar 33 exp—-2

Grafik a.2. Tampilan layar Monitor PC saat motor berputar 1400 RPM

Gangguan pembebanan

stabil




Grafik a.3. Tampilan layar Monitor PC saat motor berputar 1400 RPM

Ganti arah
putar

stabil

RFPFM = 1684

Arus Jangkar = T 31 exp-2

Grafik a.4. Tampilan layar Monitor PC saat motor berputar 2000 RPM

Gangguan

Pembebanan
Pengereman ’
mimdnr Pengereman
§ mandnr
1995

~nakar = 4G 'exp—z



Grafik a.5. Tampilan layar Monitor PC saat motor berputar 2500 RPM

Gangguan

Pengereman Pengereman .- -
munduf maju

PM - = 2500

Arus Jangicar 40 exp—-2

b. Simulasi Codas
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Gambar b.1. Respon Transfer Function Motor Servo DC tanpa Sistem Pengendali
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Gambar b.2. Respon Transfer Function Motor Servo DC dengan Sistem Peneendali




Tabel Pengukuran Awal Motor Servo Dc

Duty Cycle | Teg. PWM RPM (1) RPM (2) RPM (3) | Arus la{1) | Arus la (2)| Arus la{3)| RPM rata-rata | Arus larata2 W Kb Pl J
10% 1.2 182 190 175 034 0.33 0.34 182.3333333| 0.336666667] 19.0842222| 0.0381816] 0.2453178] 0.012854
20% 24 487 481 464 0.36 0.38 0.36 477.3333333 0.36| 49.9608888| 0.0379497| 0.68256| 0.013662
30% 38 794 784 749 0.38 0.37 0.38 775.6666667] 0.3766668667| 81.1884444) 0.037847) 1.1573711| 0.014256
40% 48 1038 1068 1031 04 0.4 0.38 1045.666667] 0.296666667| 109.446444] 0.038783] 1.6837178] 0.015384
50% 8 1368 1345 1327 0.42 0.41 0.41 1343.333333]  0.413333333; 140.602222| 0.0385579] 2.24081781 0.01 5937
80% 7.2 1667 1642 1606 0.43 0.43 0.42 1638.333333|  0.426666687] 171.4768889| 0.0385043| 2.8171378] 0.016428
70% 8.4 1931 1953 1925 0.45 0.45 0.44 1938.333333]  0.446668667] 202.669556| 0.0383613] 3.4726844| 0.017135
80% 9.6 2234 2226 2125 0.45 0.46 0.46 2195| 0.458668667| 220.743333| 0.0390029| 4.0820378} 0.017811
0% 10.8 2534 2508 2525 047 0.47 0.47 2522.333333 0.47| 264.0042221 0.0384161| 4.76674] 0.018056
100% 12 2832 2825 2820 0.48 0.48 0.47 2825.666667] 0.476668667| 2095.753114] 0.038318| 5.4019044] 0.018265
Jumnlah Tep. Jurniah RPM__| Jumiah Arus la] Jumiahw | Jumiah Kb Jumiah J |
66 14942 4.18 1563.82033] 0.3077906 0.159788
rata-rata rata-rata rata-rata rata-rata | rata-rata rata-rata
6.6 1494.2 0.418 156.392933] 0.0307791 0.015979
Kb = 0.030778 Vsfrad
Kg = 0030779 Nm/A
J = 0.0159788 Kg/m2
f= 0.0159788 Nmsirad



Tabel Pengukuran Sistem Pengaturan Motor Servo DC

" nput_ ] rpm1 ] pm2 | dutycycle | dutycycle2 | lal a2 | Z(La) | rpmrata2 ] kec. Radal

900 864 890 26% 27% 0.28 0.28 0.1239201 877 91.79266667
1000 1027 1010 34.00% 33.67% 0.29 0.29 0.1439141 1018.5 106.603
1100 1112 1097 35.00% 34.67% 0.3 0.3 0.1560659 1104.5 1156043333
1200 1224 1230 36.00% 36.33% 0.31 0.31 0.1733751 1227 128.426
1300 1267 1268 36.70% 36.70% 0.31 0.31 0.1790978 1267.5 132.665
1400 1439 4399 37.30% 37.00% 0.32 032 0.2005047 1419 148.522
1800 1512 1502 39.30% 38.67% 0.32 0.32 0.21293¢1 1507 157.7326667
1600 1608 1638 40.60% 40.33% 0.32 0.32 0.2293299 1623 169.874
1700 1714 1714 42 .00% 42 00% 0.33 033 0.2421882 1714 179.3986667
1800 1824 1824 42 60% 42 60% 0.34 0.34 0.2577312 1824 190.912
1800 1923 1920 44 .00% 44.00% 0.34 0.34 0.271508 1921.5 201.117
2000 2019 2030 46.00% 46.00% 0.34 0.34 0.2860619 2024.5 211.8976667
2100 2144 2128 46 67% 46.67% 0.34 0.34 0.3018168 2136 223.568
2200 2245 2220 47.33% 47.33% 0.34 0.34 0.3154523 22325 2336683333
2300 2310 2327 49 33% 49 33% 0.34 0.34 0.3276041 2318.5 242 6696667
2400 2388 2427 52 .00% 52.00% 0.34 0.34 0.3401798 2407.5 251.985
2500 2489 2468 56.00% 56.00% 0.34 0.34 0.3502121 2478.5 259.4163333
2600 2598 2570 59.33% 59.00% 0.34 0.34 0.3651192 2584 270.4586667
2700 0 0 0.00% 0.00% 0 0 #REF! 0 0
2800 0 0 0.00% 0.00% 0 0 #REF! 0 0

0.32444




Tabel Pengukuran Sistem Pengaturan Motor Servo DC

Vpwm] Ra'la_ | dcrataz /LTSI MR TSR laZRa_ [Vpwma] Pl S S .
3.18 0.392 0.265 2.788 0. 030372797 0.1 0976 0.8904 0.78064 |0.0085044 10.008504383
4.0602 0.406 {0.33835 3.6542 0.034278585 |0.11774 1.177458 11.059718 0.0099408 ]0.00984079
4.1802 0.42 0.34835 3.7602 0.032526462 ]0.126 1.25406 [1.12806 |0.0087579 [0.009757939
4,3398 0.434 0.38165 3.9058 0.030412845 [0.13454 1.345338 {1.210798 (0.009428 |0.009427982
4,404 0.434 |0.367 3.97 0.029924999 |0.13454 1.36524 |1.2307 0.0092767 |0.00927675
4.458 0.448 0.3715 4.01 0.026999367 |0.14336 1.42656 |1.2832 0.0086388 [0.008639797
4.6782 0.448 10.38985 4.2302 0.026818795 [0.14336 1.497024 11.353664 {0.008582 0.008582014
4.8558 0.448 |0.40465 4.4078 0.025947467 |0.14336 1.553856 [1.410496 [0.0083032 [0.008303189
5.04 0.462 0.42 4,578 0.025518584 ]0.15246 1.6632 1.51074 0.0084211 ]0.008421133
5112 0476 |0.426 4,636 0.024283439 10.16184 1.73808 |1.57624 10.0082564 [0.008256369
528 0.476 10.44 4.804 0.023886583 ]0.16184 1.7852 1.63336 |0.0081214 0.008121442
5.52 0.476 0.46 5.044 0.023803943 |0.16184 1.8768 1.71486 ]0.0080933 |0.008093341
5.6004 0.476  10.4687 5.1244 0.02292099 10.16184 1.904136 |1.742296 {0.0077931 |0.007793137
56796 0.476 0.4733 5.2036 0.022269171 ]0.16184 1.931064 [1.769224 j0.0075715 |0.007571518
59196 0.476  10.4933 5.4436 0.02243214 ]0.16184 2,012664 }1.850824 ]0.0076269 ]J0.007626928
6.24 0.476 ]|0.52 5764 0.022874377 ]|0.16184 2.1216 1.95976 10.0077773 [0.007777288
6.72 0.476 10.56 6.244 0.024069417 10.16184 2.2848 212296 ]0.0081836 10.008183602
7.0998 0.476  10.59165 6.6238 0.024490988 10.16184 2.413932 |2.252092 10.0083269 [0.008326936
Ve T Ko Total | S T A
(92.388] To475830861] 01626048 0.152604838,
Vpwm RTZ Kb TowlR12] [ JRate2 | frata2z |
[5.1318] —[0.026323842| 0.008478 | 0.00847803 |

Kb = 0.0263 Vs/rad

Kg = 0.0263 Nm/A

J = 0.0085 Kg/m2
= (0.0085 Nms/rad

f




LAMPIRAN FLOWCRAT :

¢ Defanlibctor
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l
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|
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Arah putar | putaran
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LAMPIRAN PROGRAM

uses crt,graph;

const
adc =$300;
dac = $301;
port_ C = $302;
port_CW = $303;
cW =8%e0;

rem_dinamic_1 = $20;
rem_dinamic_2 = $S0;
putar_kanan = $30;
putar_kiri = $CO;

var a_jangkar, V_tacho,arus :
ch,direct
selesai true,false
e, status
data_va,data_ia,putaran
tunda,gd,gm x,y x1
rpm2,rpm
e1,arus1,rpm,arusii
int ,int2 putaranit

procedure fjdosij;
begin
delay(1);
end;

procedure level_a;
begin

rpm;=rpm - 110 ;
end;

procedure level_b;

begin

rpm:=rpm - (180 + (0.01*rpm)}
end;

procedure level_c;

begin

rpm:=rpm - (2 + {0.22*rpm));
end;

procedure level_d;
begin

{ inistalisasi port PP1 }

{ PP| aktiv pada mode o}
{set rem maju}

{set rem mundur}

{set arah putar motor}

real; {pemberian nilai variabel}

. char;

- boolean;
. byte;
.integer;
linteger;
‘byte;
real;
linteger;

{ prosedure pembagian level RPM masukan}

)

rpm.=rpm - { 46 + (0.249%pm)) ;

end;

procedure level_g;

begin

rpmi=rpm - (30 + (0.29%rpm)) ;
end;



procedure level_f;

begin

rom:=rpm - (110 + (0.28%pm)} ;
end;

procedure level_g;

begin

rpm=rpm - (144 + (0.299%pm)) ;
end;

procedure level_h;

begin

rom:=rpm - (142 + {0.3*rpm}} ;
end;

procedure level_j;

begin

rpm=rpm - (72 + (0.28%*pm)) ;
end;

procedure level_j;

begin

rom:=rpm - (20 + (0.26*rpm}} ;
end;

procedure saluran_0;
begin
status := port[port_CJ;
status = status AND $F8;
port{port_c]:=status;
status := status OR $00;
port[port_C] := status;
status.= status or $04;
port[port_C] := status;
delay(1);
end;

procedure saluran_1;
begin
status = port{port_C];
status := status AND $F8;
port[port_cl.=status;
status ;= status OR $01;
port{port_TC] .= status;
status = status or $04;
portjport_C] := status;
delay(1);
end;

{ prosedure untuk pembacaan data oleh
channel ADC0808 (multiplekser )}



procedure rem1;
begin
status ‘= port[port_C]J;
status := $0F AND status;
status = rem_dinamic_1 OR status;
port{port_C} := status;
end;

procedure rem2;
begin
status .= portfport_CJ;
status := $0F AND status;
status ;= rem_dinamic_2 OR status;
port[port_C] := status;
end;

procedure kanan,
begin
status := port[port_C];
status ;= $OF AND status;
status = putar_kanan OR status;
pori[port_C] .= status;
end:

procedure kiri;
begin
status .= port[port_CI;
status ;= status and $Of;
status ;= putar_kiri OR status;
port[port_C] :=status;
end:

procedure initgrafik;
begin
Gd:=Detect;
initGraph(Gd, Gm, ' *);
if GraphResult <> grOk then
Halt(1);
end;

function IntToStr{l: Longint): String;

{ Convert any integer type to a string }
var

S: stringf{11];

begin

Str(l, S,

In{ToStr .= 8:;

end;

begin
sefesai := faise;
port[port_cw] :=cw;
port[dac] := $00;
port[port_C} := $00;

{ prosedure pengaturan motor }

{prosedure tampilan grafis}

{main program}

{default stop motor}



repeat { baca ADC }
clrscr;
write(' Arah putaran motor : ');
readin(direct),
write(' Berapa RPM -nya :'); readin{rpm);

if{( rpm>800) and ( rpm<= 1050}) then
begin
level_a;
end
else
if{( rpm>1050) and ( rpm<= 1250)) then
begin
level_b;
end
else
if({ rpm>1250) and ( rpm<= 1450)) then
begin
level c;
end
else
if(( rpm=1450) and { rpm<= 1650}) then
begin
level_d;
end
efse
if(( rom=1650) and ( rpm=<= 1850)) then
begin
level_e;
end
else
if(( rpm=>1850) and ( rpm<= 2050)) then
begin
level_f;
end
else
if(( rpm=>2050) and ( rpm<= 2250)) then
begin
level_g;
end

else
if({ rpm>2250) and ( rpom<= 2450)) then
begin
level_h;
end

else
if({ rpm>2450) and ( rpm<= 2650)) then
begin
level_i;
end

else
if{( rpm>2650)} and ( rpm<= 2850)} then

{penyesuai nilai input}



begin
level_j;
end

else
begin
port{dac].=0;
end,

rpm2:=round(rpm*(255/2850)); {pengubah nilai desimal rpm ke heksa}
rpm1:=rpmz;

writetn(' ' rpm1);

initgrafik;

if upcase(direct)='R' then kanan {inputan pilihan arah putar}
else kiri;
port{dac}.=rpm1;
{delay(500); }
ch:=#0;
x=1
x1:=1;
repeat
line(10,20,600,20);
saluran_1;
data_la := port[adc];
delay(5);
Arus = data_ls;
arust = arus;
saluran_2;
putaran = port[adc]; {rom}
e:=round(abs(putaran*(255/220}-rpm2)); {penghitungan nilai error}
{delay(5), }
gotoxy(10,10);
writeln(' ' putaran*(84/110).4.2 ‘rpm1,’ Y

if putaran<rpma2 then {proses penyesuaian =0}
begin
if (rpm1)>=255 then rpm1:=255
else
begin
rem1:=rpmi+e;
port[dac]:=rpm?;
delay(3),
end;
{ port[dac):=$ff;}
end
glse
begin
if rpm1<=rpm2 then rpm1.=rpm2
eise
begin
rpmt.=rpmi-e;
port{dac].=tpm1;
delay(3);



end;
end;

inc(x};

if x=600 then
begin
x=1;
cleardevice;
end;

setviewport(1,1,600,240 true); {tampilan grafis dua layar}
moveto(x, 150-round(putarani1)div 2);

lineto(x, 150-round{putaran)div 2);

setviewport(1,200,600,400 true);

moveto(x,150-round{arusli1));

tineto(x,15C-round{arus1));

aruslt:=arus1;

putaranit:=putaran;

setcolor{black);

outtextxy(40,10,'RPM ="
outtextxy{40,30, Arus Jangkar =');
outtextxy(200,10, inttostr(int));
cuttextxy({240,30 'exp-3'),
outtextxy (200,30, inttostr(int2});

int.=round(putaran*(2850/220Y); {tampitan nilai RPM}
int2:=round(arus~(255/255y*2.2); {tampiian nilai arus}
delay{10),

setcolor(white);

outtextxy(40,10, RPM =');

cuttextxy(40,30,'Arus Jangkar =');
outtextxy(200,10,inttostr(int));
cuttextxy(240,30,'exp-2");
outtextxy(200,30,inttostr(int2});

if keypressed then {pilihan pengaturan lanjut}
begin
ch:=readkey ;
case ch of
#80:rem1;
#72:rem2;
#75kanan;
#77:Kiri;
end;
end;
untit ch=#27, {kembali ke program utama}
closegraph;
port{dac].=0;
writeln('Setting');
ch:=readkey;
until ch=#27,
port{dac]:=0;
end.
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194325, Rev 3: 1054

Quad, High-Side MOSFET Drivers

General Description

The MAXB20/MAX621 incorporate four MOSFET drivers
and a charge-pump high-side power supply {o power
high-side switching and contrai circuits. The charge
pump delivers a regulated output vohage 11V greater
than VCC to the drivers, which then transiate a
TTL/CMOS input signal to a noninverted output that
swings from ground 10 the high-side voltage. The oul-
puts drive N-channel FETs in high-side or ‘ow-side

P4V, > 4V

Features

¢ Wide Qperating Voltage Range

4 Minimum Component Count

% Output Voitage Reguiated to Vec Plus 11V (Typ)
¢ Low Quiescent Current — 701A (Typ)

4 Undervohiage Lockout

4 Power-Ready Output

switching applications, including & wide range of lne- #+ Intemal Quad Letch
and bhattery-powerad applications.
The MAXE20/MAXE21 are microprocessor compatible and
feature undervoltage lockout capability This lockout Ordering Informa
feature intubits the FET driver outputs until the high-side 9 tion
voltage reaches the proper level, as indicated by a PART TEHP RANGE _B_IN-_P_M:KAGE 7
Power-Ready outpt. MAX62UCPN _ 0Cto+/0C _ 18PlasicOP |
The MAXG20 requires three inexpensive charge-pump p.)(azo"w'\) o Cic +70°C B w,c.e SO !
capacitors. The MAX621 has internal capacitors—no MAXE20CT oG eTeC -
external components are needed. 62020 OTlosT0C D'Ce e
| MAXBIOEPN  40Clo+85C 18 Plasvc op ;
Applications | MAX620EWN _ 40C10-85C 18 WideSO_
1 P
Portable Computer Battery Load Management L—ALGQ?QE N__ . 0Clo470C  '8PlastecDP
‘ ) e i MAX621EPN -40°C10 +85C 18 Plagtic BIP ¢
High-Side Power, N-Channel MOSFET Switching ‘C“‘*T‘ P /&k —
. s ‘Cantact factary for dicd specilication:
Low-Side Switching irom Low Supply Voitages i specticanns
Quad-Latching Level Transiators
H-Briage Motor Drivers — —___ Typical Operating Circuit
Stepper Motor Drivers 3y
o
: H $7] e
Pin Configurations ;T o
‘{ Fj (af} G2+ 2 '?‘4
ToPViEW C‘ -} smaml g i
| o MAX620 . Dmmfl
_— - v ? T 0L0AD
autd gt af Q71 oyt 1 el OLTH ; ) —
Wi 3 é W T 5 0wtz -2 L’"HBE‘”LE _— J
s 3 B ™3 [ e 1 ?’; g s
LT SR LI . o K A
G 3] waxse [ I % ] W b ¢ ST LT T e e s
R fﬁj k2 G- pe [} 3] Voo R
CLONE hal Ve oaD 7] THIE 3fmg wnje
Vi 58 TEEAR 2. 3] N s 'ﬂ _"L/ — X San F0LOAD
Ges E} bl C1- ot {5 5] Tt - _L...:.
$INe T ou ] ;
PRL] L M -
owiso oip o
- L LI
7 NOTE MAL6Z1 CONTAING C1. 2
[ ! —= AND 3 INTERNALLY
V12 K /v Maxim Integrated Products 1

2V o) K Y i & registered trademark of Maxim integrated Products,

ICOXVIN/OZSIOXVYIN



MAX620/MAX621

Quad, High-Side MOSFET Drivers

ABSOLUTE MAXIMUM RATINGS

Voo . . 17V Continuous Power Dissipation {Ta = +70°C)

V+icGNG . .. .. 3oV Plastic. DIP {darate 8mW/'C above +70°CY . . 640reW

inputs and Driver Outputs S (GNDO 3V) 0 (V+ + 03V} Wide SO {derate 9.52mW/'C apove +70°CY ... .. 762mwW

PR Output . . (G’\lu{) :!V; (Ve + 0.3V Operating Tempera ure Har‘ges

Continuous Driver Ou*pw Cunent . o . 25mA MAXS2 T _ . ... . ... . CCw+70C

V+ Qutput Current (MAXS20 On! y) ........ . .. 29mA MAX62 _E _ _ o -40°C to +85°C
Slorage !empera ure Range . €5°C (o +160C
Lead Temperature {Soldering. 0sec) .. . ... L. +300°C

Stresses beyond thoge fisted under Absolile Mawwmium Ratings® may cause permanent damage fo the device, These are stress ratings only. anid luoctonal
Operation of the device al these or ary {y ather conditions beyond those indicsted in the operationa? sections of the spacihealishs is ol ‘rnphod Ex¥posyre fo
Absolule MAXIMUm raiing Conaitions 1or extended penods may affect device rehabllily.

ELECTRICAL CHARACTERISTICS

Voo = +5V, Ta = Tivin o Tax, unless otherwise nojed.)
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Quad, High-Side MOSFET Drivers

ELECTRICAL CHARACTERISTICS (continued) =
(VoC = +5V. Ta = Tvan {0 TMAX, unfess atherwise noted. }
| ~ — — b
PARAMETER | SYMBOL CONDITIONS [ WM TYP MAX | UM *
HIGH-SIDE DRIVERS R m
| lnput Threshold L Povr | 8 |
gy Treshedlow T S - NI N
rouThreshoia g | Vi T T T o
tnpui Bias Current ]i i) OY<¥mwebV | -100 o 10{)71
Chip Enable Trreshold Low | CELp 08 |
| LIUp Bhabie Threshoiolow p »owW©o ¢ e
_ Ghip Enable Thrashold High CEni 24
Minimum CE Puise Duration | Tge ¢ | o 5 - ;
|_PutDownCutert . ite | e 1 1C | 1)
{ Data-Hoid Time T ; 0 w T N
I Data Set-Up Time L Tmy { 50 10 | L3
| Data-Deiay Tire L Teo | VeE-DVCL-teor W 150
¢ Driver Qutpu, Rise Time Tg 4 Cr = 10Q0pF ; 1.7 i
e AL - S S — I,
Driver Qutput Fal Tme Te f Co = i000DF - { 25 1

Note 1: High-Side Voltage (V+} is available only on tne MAX620 and is measurad with respect 1o GND. V+ on the MAXE21 i
measured ai an urioaded output. Capacitor vaiues listed in the lest conditions apply 10 the MAXE20 oniy

Note 2: For Vo » + 13V, on the MAX620 anly. use C1 = C2 = 0.01uF. C3 = 1pF.

Nete 3: Power-Beady Trwveshold is the voltage with respect 1o GND at V+ when PR switches high (PRow = Vo).

Note 4: For the MAX621, the Power-Ready levels are tested at wafer sort only

Neote 5: The MAXE2Q is tested for quiescent current at - 16 8Y using 1 = C2 = 0 047pF to Minimize test Eme. in normal operation
above +13V. C1 and C2 must not exceed 0.01pF

Typical Operating Characteristics
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MAX620/MAX621

Quad, High-Side MOSFET Drivers

Typical Operating Characteristics {continued)

MAXG20 QLHESCENT SUPPLY CURRENT
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MAXE20 QUIESCENT SUPPLY
CURRENT vs. Vcc
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Quad, High-Side MOSFET Drivers

Typical Operating Characteristics {continued)
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MAX620/MAX621

Quad, High-Side MOSFET Drivers

Pin Description

Dr wer Culput 4

FUNCTION

| Driver Cutput 3
TTL/ICMOS Compatitie Input 1o Driver 3. Connect to GND # 0 if unused.
TTLICMOS Compatible Ingut to Driver 4. Cannect fo GND if unused.

Chip Enabie Logic high innibils input data. Logic iow ransters inpul data 1o tne Quac atch and
driver outputs. CE pulse must be at least 100ns. Connect to GND for direct data Iransfer to
driver oulputs.

4] PR Power-Ready Qutput is a legic high equat to Voo when V+ 2 (VC plus 8 5V)
7 GND Ground }
! V+ High-s:de voltage oul. Equal to anproxmalefv Voo plus 11V ]
—! B Ca+ J Irtemally connected o secondary charge-pump capacitor. Maoce no connection 10 this pin..
T
a o) | Pesitive 1erminal to secondary charge pump capacitor. Connect 1o 0.047uF capacitar.
i ; For Ve > 13V, connect 10 0.0 l
| 9 C1- } Internallly connecied 1o primary charge-nump capacitor. Make ro connection s this pin
i ‘ el Babiiu L
o Megative 1erminal ta primary charge-pume capacitor. Connect 10 0.047uF casagitor
I For Vo > 13V, connect 10 0.01pF
1012 i internally connected to primary charge-pume capacior. Make no connection to these pirs,
14 . 1+ ] Positwe tenminal o primary charge-pump capacitor. Connect to 0.047pF capacilor
I s | Forvge > V3V, comect .o QOwWE
;o2 13 Ve | Supply Voltage, Connect 1o pasitive supply.
I 03 Co- ] Negaiive terminal to secondary charge-pump capacitor. Conrect 1o 0 047uF capacitor.
: : ~ Forvge > 13V, connect 1o 0.01uF L - 7 )
: 4 0 4 IC. | Internal Connection. Make no conrectar 1o this pin.
i 1 M RES S + —_ - —— R
5 15 INt ‘i TTLICMOS Compatibie input 10 Driver 1. Connect to GND if unused
6 | 18 IN2 | TTL/ICMOS Compatible Input 1o Driver 2. Connect to GND if unused
H +7 17 our2 | i Dwiver Qutput 2 . - B o
| 18 18 OUTt | Driver Output 1 |
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&National Semiconduct

DAC0808
8-Bit D/A Converter

General Description

The DACO808 is an &-bit monolithic digitat-to-analog con-
verter {DAC) featuring 2 full scale output current settling ime
of 150 ns while dissipating only 33 mW with 5V supplies.
No reference current (lger) timming is required for most ap-
plications since the full scale oulput current is typically £1
LSB of 255 1:e-/256. Relalive accuracies of better than
+0.19% assure 8-bit monotonicily and linearity white zero
levet output current of less than 4 yA provides 8-bit zero ac-
curacy for {pgr22 mA. The power supply currents of the
DACO808 is independent of bit codes, and exhibils essen-
tially constant device characteristics over the entire supply
voltage range.

The DACO0808 will interface directly with popular TTL, DTL or
CMOS logic levels, and is a direct replacement for the
MC1508/MC1408. For higher speed applications, see
DACO800 data sheet.

May 1999
or

Features

a Relative accuracy: £0.19% efror maximum

® Full scele curent maich: £1 LSB typ

® Fast seftling ime: 150 ns typ

= Noninverting digital inputs are TTL and CMOS
compatible

High speed multiplying input slew rate: 8 mAJjus
Power supply voltage range: 4.5V to 18V
Low power consumption: 33 mW @ 15V

Block and Connection Diagrams

SRR EEA|
. n::g{o__{ CURREAT SHITCHEY ~0'

HAS CrRCWT END

B 1
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SAURCE FAIR

Vagri-) O
REFEREMCE ey EER
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Yep
DS005667-1
Oual-in-Line Package
N inaTE 2t = U 2. compsnsamion
BAD —zl ivaEFH
vee =4y - vieai
& 13
Ll acesss [—Vee
5 i
sy u—-‘ }—ax coa
Tt L)
u LW
At 1 —!—15
D3005667-2
Top View
Order Number DAC0208

See NS Package M16A or N16A

© 1999 Nationat Semiconductor Corporation 05005687
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Ordering Information

Block and Connection Diagrams (continued)

Small-Outline Package

I 16p—48 153
Yy ()2 WSEAT
VE}'(')- 3 Tdf—at

COMPENSATION—4 13=iS

NC (NOTE 2)—§5 12f=—sd
GND—§6 11=—A3
Y7 1of—az
o—{a Sp=at wsd
DSKEE87+13

ACCURACY OPERATING
TEMPERATURE RANGE N PACKAGE {N16A) SO PACKAGE
{Note 1) {(M16A}
8-bit 0'C<T,<+75°C DACOBOBLCN |  MC1408P8 DACO808LCM

Note 1: Devices may be ordered by using either order number.
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Absolute Maximum Ratings (ot 2) Storage Temperature Range -65°C 1o +150°C
1 Milhary{Aorospnce specified devices are requirad, Lead Temp. (Soldering, 10 seconds)
please contact the National Semiconductor Salas Office/ Dual-In-Line Package (Plastic) 260°C
Distributors for availabitity and specifications. Dual-in-Line Package (Ceramic) 300°C
Power Supply Voltage Surface Mount Package
Ve +18 Vg Vapar Phase {60 seconds) 215°C
Vee -18 Vg Infrased {15 seconds) 20°Cc
Digital tnput Vol , V5=V12 -10 Vo o +1B V, . .
A:plied Oputpul [\?c?ietage, Vg -1 vzz 1o +18 v:z Operating Ratings
Reference Current, |,, SmA Temperature Range Tamy € Ta € Thpax
Reference Amplifier inputs, V14, V15 Vee: Vee DACO0808 0 <T, s +75°C
Power Dissipation (Note 4) 1000 mw
ESD Susceptibility (Note 5) TBD
Electrical Characteristics
(Voo = 5V, Vg = —15 Vi, Veee/R14 = 2 mA, and all digital inputs at high iogic level uniess otherwise noted.)
Symbol Parameter Conditions Min Typ Max Units
E, Relative Accuracy (Error Relative {(Figure 4) %
to Fuli Scale i)
DACOBOSLC (LM1408-8) +0.19 %
Setiling Time to Within 32 LSB FA=25°C {Note 7}, 150 ns
{Includes o) {Figure 5 |
| FVU P Propagation Delay Time T, = 25°C, {Figure 5) 30 100 ns
TClg Output Full Scale Current Drift +20 ppm/°C
MSB Digital Input Logic Leveis (Figure 3)
Vi High Level, Logic “1” 2 Vb
' Low Level, Logic “0" 0.8 Yoo
MSB Digital Input Current {Figure 3)
High Level Viu = 5V Q 0.040 mA
Low Level V, = 0.8V -0.003 -0.8 mA
bs Reference input Bias Current (Figure 3) -1 -3 pA
Output Current Range {(Figure 3)
Veg = -5V 0 20 2.1 mA
Vee = —15V, T, = 25°C 0 2.0 42 mA
o Output Current Vaer = 2.000V,
R14 = 10004,
(Figure 3} 1.9 1.99 2.1 mA
Output Current, All Bits Low {Figure 3) 0 4 HA,
Output Yoliage Compliance (Note 3) | E, < 0.19%, T, = 25°C
Ve =-5V, Iggr=1 mA -0.55, +0.4 Vo
Vee Beiow -10V -50, +0.4 Voo
SRleer Reference Curreni Slew Rate {Figure 6) 4 8 mAdps
Outpul Current Power Supply -8V £ Vge € -16.5V 0.05 2.7 HAN
Sensitivity
Power Supply Current (Al Bits (Figure 3)
Low)
lec 23 22 mA
lee -43 -13 mA
Power Supply Voltage Range Ta = 25°C, (Figure 3)
Ve 45 5.0 55 Voc
Vee -4.5 -15 -16.5 Voe
Power Dissipation

www national.com




Electrical Characteristics (continued)
Voe = 5V, Vee = =15 Vi, Veee/R14 = 2 mA, and all digital inputs at high logic tevei unless otherwise noted.)

Symbol L Parameter Conditions Min Typ Max Units
! All Bits Low Ve = 5V, Vgg = -5V 33 170 mw
t Vee = 8V, Ve = ~15V 106 305 mw
} All Bits High Vee = 15V, Vg = =5V 90 mW
| Ve = 15V, Vee = -15V 160 mw

Note 2: Absolute Maximum Ratings indicate limits beyond which damage o the device may occur. DC and AC electrical specifications do not apply when operating
the device beyond its specified operating conditions.
Note 3: Range contral is not required.

Note 4: The maximum power dissipation must be derated at elevated temperatures and is dictatad by T jax. 8,4, and the ient ter @, Ta. The
ble power dissipation at any temp isPg = (TJW = Ta)if 4 Of the number given in the Absoiute Maixmum Ratings, whichever is lower. For this device,
Timax = 125°C, and the typical junction-t ent thermal of the dual-indine .J package when the board mounied is 100°C/W. For the duat-in-line N pack-

age, this number increases to 175" CAW and for the small outiine M package this number is 106°G/W,

Note 5. Human body model, 100 pF discharged through a 1.5 & resistor.

Nota &: All current switches are tested to guarantee at least 50% of rated current.

Note 7: All bits swilched.

Nete 8; Pin-out numbers for the DALOSCX represent the dual-in-line package. The small oulime package pinowt difiers Tom the dual-in-ine package.

Typical Application

¥ep s Iv
At A2 AB)
= —_———— —
Vo mv(2 - 758
DSOO66RT 23

13

DIGITAL MO— pacosm
LI A5 Od

vy
QYT

g - 15
30056873

FIGURE 1. +10V Output Digltal to Analog Converter (Note 8)

Typical Performance Characteristics v.. = 5v. V., = -15v, T, = 25'C, uniess otherwise noted

:_oglc ¢ﬂpmg! Current vs Bit Transfor Characteristics Logic Threshold Voltage vs
nput Voltage - Temperature
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2 N AL THROUGH Al i 2 pa b= ; ; a5 2 g
P O e == : —
T | | < 2 - + AT 2
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o Lt ! I 0 | T w i
1110354202 4 § 81012 14150 —17-10-B-6-4-20 2 4 § § 161214 1518 E L 1]
VL - LOGIC INPUT VOLTAGE (V) ¥y - LOGIC INPUT VOLTAGE (v} T S5 _a-19-t 17 35 53 11 49 190128
DSO0BEAT- & DS00EEH7 15 Ty — TEMPERATURE (°C)
1
O5008687-16
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Typical Performance Characteristics v . = 5v, Ve = -15V, T, = 25°C, unless otherwise
noted (Continued)

e oha' gec(;‘;;::tv\:ooltagl o Output Voltage Compliance Typical Power Supply
vs Temperature Current vs Te re
Compliance) 0 mperatu
23 e &8 [LL IS FIGH OR LOW 1]
ALL TS “ON” I 1 2 18 Fhe-2ma ] L
3 M El N £ —_}:-
T Ve = : 2 " N = &R VeE T
£ EE= -5V | Vgg = -5V i = \ R k6 ! j T
£ i s 2 2 SHADED AREA INDICATES—H o ! Prs b
= ﬂ Tl 1 testea = £ 50 |~ — T
1 P Lo 5 PERMISSIGLE OUTPUT H i T t
g ; f“ ; 1 S 4 7 voutase RANGEFOR | | | S w 4L !
: - - - pry !
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-1% -1 -6 2 2 B ook g TEMPERATURE (C) -
Vg - OUTPUT VOLTAGE (V) 5500665716 TEMPERATURE ')
DS005687-17 DS0EEE7 19
Typical Power Supply Typical Power Supply Input
Current v Vee Current vs Ve Frequency Response
]
aLaTsqicHoR cow [ 8 Y 6 -
= 1 P A ! AI.\;BITS H o —_\‘ T T 1T
3 !Jggﬂmw:m.ﬁ”—t 3 7 _|,|4 mAm & b—— Tt L_s, {
g ¢ J £ okl e Tt g ; §i e[|
z ]
£ ! Igg WITH 1y = 1 ma 1 g E . 1l
8, =t — = E L N . {
= T 5 3 . 5 N T
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@ -+ £ ] }
z, ] | 3 T g SN T
E ‘et ; £ 3 % =t 3 - ——Hr P
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NIRENEREE . REREE " (TN
12489 -10-12-U-18-0n -0 t 2 45 sWRMEBAR o 0 X 5 1
VEE - NEGATIVE POWER SURPLY (v} Vg — POSITIVE POWER SUPPLY (V) ¢ FREQUENCY (MHI)
7 DSO0SB0T-21 DS005687-22

Unless otherwise specified: R14 = R15 = 1 k@, G = 15 pF. pin 16 1o Vee: R, = 50Q. pin 4 to ground.
Curve A: Large Signal Bandwidth Method of Figure 7, Vaee = 2 Vp-p offset 1V above ground.
Curve B: Small Signal Bandwidth Method of Figure 7, R_ = 250Q, Vper = 50 mVp-p offset 200 mV above ground.

Curve C; Large and Small Signal Bandwidth Method of Figure 9 (no op amp, R, = 50Q), Rg = 5082, Ve = 2V, Vg = 100 mvp-p
centered at OV.
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ﬂNational Semiconductor

ADC0808/ADC0809 8-Bit uP Compatible A/D Converters

with 8-Channel Multiplexer

General Description

The ADCO808, ADCOB0OR data acquisilion componen! 18 a
monolithic CMOS davica wilh an 8.bi analog-1o-digital con.
veortor, B.channal muitiplenor and MiCroprocasser cCompab:
ble control logic Tho 8-bi A7D converner uses suctossve
approximation as the convorsion technique. The convortar
fealures a high impadance choppar stabilized comparator. a
25BR voltage divider with analog switch Wree and 8 succeds-
sive approximation register. The 8.channel multpioxar can
direcily accoss any of B-gingie-ended analog signals,

Tha device eiiminates the neoed lor external zero and full.
scale adjusimenis, Easy intortacing 10 microprocossars ls
provided by the latched and decoded multiplexer address

Features

W Easy interface (o all microptocessons

u Oporates ratiomatically or with § Vpg of anelog span
adjusted vollage reference

8 No z8/0 or hll-acale wdjust required

@ 8-channal mulliplexer with address logic

# 0V to 5V Input range with singie 5V power supply

B Outputs mest TTL voltage ievei speciiications

¥ Standard hermelic or moided 26-pin DIP package

W 28-pin molded chip carrier package

m ADCOBOS equivalent to MMT4C040

u ADCO80@ equivalent 10 MM74CR40-1

Inputs and .atched TTL TRI-STATE® outputs. K | i
The design of Ihe ADCCB0B, ADCOB0OE has been optimized ey spec" cations e
by incorporating the mosl desirable aspects of several A/D  ® Resoluton 8 Bite
conversion lachniques. The ADC080B, ADCO809 oftars high ~ ® Total Unadjuited Error $% LSB and 1158
speed, high accuracy, minimal temperaiuré dependence, B Single Supply 5 Vne
excellent long-tarm accuracy and repeatability, and ¢on- @ Low Power 15 mW
sumes minimal power. Theso foatures make this device g Convarsion 7ime 100 ps
ideally suited to applications lrom process and machine
control to consumer and automotive applications For 16-
channa! muitiptaxer with common oulpul (sampla/hold nort .
see ADCOB18 dala shoot. (Soo AN-247 for more wiprma.
hon.)
Block Diagram
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HAT AppAtN {u A0OALS L__'- :
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LATEH IRADLS 14 RERSTON LABSIN l See Ordering
I I l l’ I' l Information
| ]
LI LU 1T M- GuTT
AN
TLIM/0872-1

251

608G0QVv/80800aV



LD o

Absolute Maximum Ratings (Noes 18 21
it Military/Aerospace specified devices are required,
pleass contact the National Semiconductor Sales
Otfice/Distributors for availabllity and specitications.

Supply \(ollage (Vo) (Note 3) 6.5v
Vollage'af Any Pin -0.3V lo (Vce + 0.9V)
Except Control Inputs
Voltage at Control Inputs ~0.3V 10, 15V
(START, OE, CLOCK, ALE, ADD A, ADD B, ADD C)
Storage Temparature Range -85°C1o 1 150°C
. Peckage Dissipation at Ty = 26°C 875 mw
Lead Temp. (Soidaring, 10 seconds)
Dual-In-Line Package (plastic) 260°C
Dual-In-Line Package (ceramic) 300*C
Molded Chip Carrier Package
Vapor Phaga (60 seconds) 215°C
Intrared (15 seconds) 220°C
ESD Suscepltbimy {Note 11) 00V

Electrical Characteristics

Operating Conditions (s 181

Tomparaiure Range (Nole 1) " Vg Tas Tmax
ADCO808C. -u'cantwc
ADCOBOSCCJ, ARCOBOBCCN,

ADCOS0SCTN ~4PCLTyE. +wo

ADCO808CCY, ADCOB09CCY -40rCg Tb 19 *“’O

Range of Vg (Note 1) v 4.5 vpa100.0 Voo
i! P

Converter Spacifications: Voe=6 Vpc = VREF +. YREF( )™ ONO. Tymin = Ta< Trax and gk =640 kHE uniess otherwiss

sltued. R
1 Bymbol ‘ Parameter Conditions Min Typ Max Units
v . ADCOB08
Total Unadjusted Error 25°C t'h Lsg
(Nota 5) Tain 10 Taax 2% L80
ADCQ809
Tolei Unadjusted Error o'Clo 70°C 1 .88
{Note 5) Tivin 10 Tiax 1Y% LS8
Input Resistance From Refi + } 10 Rei{-) 1.0 28 W
Analog Input Joltage Range | (Note 4) V(+}or V(—} GND-0.10 ‘ Voo +0.410° Voe
VREF(+) vo'tage, Top of Ladder Measured at Ref{ +) Voo Vec#0y | Y
!ﬂgfm-;-:’ﬂ(ﬂ Voltags, Center of Ladder Voo/2:0.1 | Vegs2 | Vog/a+0a | v
VREF(~) ‘ Voltage, Bottom of Ladder Maasured st Rel({-) -0.1 0 v
N Comparator Input Current I =~ 640 kHz, (Not 6) -2 108 2 pA

Electrical Characteristics

Digltal Levels and DC Speclfications: ADCOB08C. 4.5V Voo <5.5V,

55°CuTax 1 125°C unisss otherwiss noled

ADCOB08CC), ADCOB0BCCN, ADCO808CCY, ADCOB0OCCN and ADCOBQICCY, 4.76 Voo v 6.28Y, ~40°CETas + II'O un

less ctherwise noted
gymbol | " Parameter l Conditions ] Min | Typ | Max | unite
ANALOQ MULTIPLEXER
loFF(+) OFF Channel Loakage Current Vg™ 5V, Vin = 5V, :
. Ta=25'C 10 i A
Trmin 10 Tax L LA
Iopr() | OFF Channel Leskage Current Vog= BV, ViN=0, ‘ l
Y . Tam25C - 200 =10 nA
Tmin 10 Tiax -1 pA
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Electrical Characteristics coninveq) SRR
Digitel Levels and DC Specifications: ADGOB0BCJ 45V<Vccs5,5V, —85'CETA< +125°C unless otherwise noted
ADC0808CCY, ADC)808CCN, ADCOBOSBCCY, ADCOB0OCCN and ADCOB09CCY, 4.78<Vog £5.28V, —40°CKTas +86°C un-
less otherwise noted ‘

Symbol ] Parameter Conditions r Min [ Typ ] Max J_ Unis
CONTROL INPUTS ) LY
Vi) Logicat 1" input Voliage . Vec-18 ' v
Ving) . Logical 0" Input Vollage e v
Iy Lcgleal 1" Input Current ViNe 15V S EC pA
(The Controi Inputs) : i
lineoy Logical “0" Input Current ViN=0 -1.0 pA
S (The Control Inputs)
_199 " Supply Current . Ic i =840 kHz 03 a.0 mA
DATA QUTPUTS AND ROC (INTERRUPT)
Voutts Logical 1" Output Voitage Ig= ~360 uA Vog - 0.4
VOUTQ .Logical 0" Oulput Yollage io=18mA .45 v -
VM Logical ‘0" Output Vollage EOC lg=1.2mA 0.48 v
lout - TRI-STATE OQulput Current Vo= 5V 3 nA
Yoo 3 A

Electrical Characteristics
T'mlng Bpecifications Yeo=Vaer(+ ;= 5Y. Yrerp 1~ GND. I, ~ 1 ~ 20 ns and T » 25°C uniese Otherwias noled.

8ymbol Perameter Condl_[l;g_o Min Typ Max Units
tws Minimum Start Pulse Width (Flgure 5) - ] 100 200 ns
tWALE Minimum ALE Pulse Width (Figure 5) . 100 200 ns
1y Minimum Address Set-Up Time (Figure 5) 25 80 "
[ Minimum Address Hold Tima (Figure 5) 28 30 ns
to Analoyg MUX Delay Time Rg = 01 (Figure 5/ 1 26 us

! From ALC
{1, bao OE Control 10 Q Logic State CL =50 pF. A = 10k (Figure 8) 128 250 ne
t1H, ton OE Control 1o HI-Z CL=10pF, A = 10k (Figure 8) 128 250 ns
1o Conversion Time o= 840 kHz, (Figure 5) (Note 7) 890 100 118 uS
fo Clock Frequency 10 640 1280 kHz

! teoc EOC Delay Time J[Figure 5) 0 B+2u8 Clock

Periods
CiN Input Capacitance At Control Inputs 10 18 pF
Cour TRI-STATE Output Al TRI-STATE Outputs, (Note 12) 10 15 pF
Capacitance

Hote 1; AbokAS MSTUM Ratings indicats limits bayond which damags 1o 1he device may octur. DC and AL electrical specications do not apply whan opersting
thy deviae beyond s specified operating condiiony

Note 21 All voltages 876 Mmaasured with respact 10 GND. uniess Othewise spscdied

NOte 30 A bengr Blode Sxiets. iernally, fOM Vog 10 GND and has & typicas treakdown volage af 7 Vpc.

Note & Two on-ohip diodes we Bed 10 each analog input whach will lorward conguct for ansiog Input voltages one diode drop below Qround of o diade drop
gresier than I Yoon supply. The spec silows 100 mV forward bias of efther dicde. Tha means that 85 long as the ansiog Vi G0se not ex0eed the Supply voltags
by mare than 100 mV, the ouignd 00de will be oorrect. To sthieve an absoite DVpc 10 SVC inpul vollage range wil Iherefors require & minimum supph’ voliage of
4.900 ¥pe over Wmpersture varations, Inttal 1olerencs and loading.

Note & Totsl unadiusted seror Incudes oftset. hui-scale, Mearlty, and multiplexer #mors. Ses Figine 3 None of these A/Da requires & zero or tull-ecale adjust,
Howevar, if an all Zero COGH tv desired for 8N AnaKOg Inpul other than 0.0V. or If & narow full-acale span sxets {for example: 3.5V 10 4.8V hul-soale) the relerence
voltages oan be acjusted (o achieve this. Soe Figure 13

Nate e Comparator ingut Surrent 6 a blas current into or out of the chopper Babrized comparator. The bias Gurrent varey directly with clook frequency and has
Mg lempershure deoendence (Figure 8). See pavragraph 4.0.

Nole 11 The oulputs of the dats register e updeted one ciook oysie before the rieing edge of EOC,

Hete i Human body modet, 100 pF dieoharged Irough & 1.8 RIT ressior.

]
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Functional Description

Multiplexsr. The davice containg an 8-channel single-end-
o« analog signal multiplexer. A partiouisr ingut channel is
solected by using the address deoodsr. Tabie | shows the
Input states for the address lines 10 select any channel. The
address is latched Into the decoder 01 the low-to-high tran-
sition of the address latch enable signal.

TABLE| .
. SELECTED ADDRESS LINE
ANALOGCHANNEL | ¢ | B

T INO S O

Nt Ll Ll

IN2 'L H L

IN3 Lt | H|H

INd Hl o]

ING H L H

IN6 H I H |t

IN? HiHIH
CONVERTER CHARACTERISTICS
The Converter - h

The heart of this single chip data eoquisition system i ts 8.
bit analog-to-digha! converter, The corverisr i designed

o4 nov

fl '

CONTROLIFAOM S AR,
L

3

1o give fasl, accurale, and repeatable conversions over &
wide rangs of temperaiures. The converier is pariitionad
into 3 mayor sections: the 260R Iadder network, the succes
sive approximation register, and the compasaior. The con
varter's dptal outpeAs are positive true.

The 268R wwddet network approash (Fipure 1) was chossn
over iha convenlional /2R ladder beceuss of its inherent
monotonicity, which guarantess no missing digital codes.

Monotomcily is particulardy imporiant in closed loop leed

back conirol systems. A non-monoionic relationship can
cause onclilations that will be caiastrophic for the system
Additionally, the 258R network does nol cause load vare-
tions on the relelsnoe voilage.

The botiom resistor and the top resisior of the ladder nal-
work in Figure § are ndt the same value s tha remainder ol

the network. The ditierence in hese resistors causes the -

output charactenstic 10 be aymmetrics! with the zero end
full-gcale pointe of the iranster curve, The lirst cutput tran-
sition gecurs when the analog signal has resched + 14 LS8

and succesding output transilions oocur every 1 LSB Imt*

up 10 lull-scale.

The successive approximation regisier (SAR} performs 8 #t- -,
erations ko appravimate the lnput valtage. For any SAR type I

convarter. n-erations are required for an n-blt converter.
Figure & shows o typical example of & 3-bit conventer. In tw
ADCOB0A. ADCOB0O. the

tended lo & bits using the 268R network,
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Functional Description (continued)

The A/D converter's successive approximation register
{SAR) s reset on the positive edge of the start conversion
(SC) pulse. The conversion is begun on the falling edge of
the start conversion puise. A conversion in process will be
interrupted by receipt of a new start conversion pulse. Con.
tinuous corversion may be accompiished by tying the end-
of-conversion (EOC) output to the SC input, If used in this

mode, an external start conversion pulse shoulkd be applied -

after power up End-of-conversion will go low betweon 0
and 8 clock puises afier the rising adga of start convarsion.
Tha most important section of the A/D converter is the
ocomparator, it Is this section which Is responaible tor the
ultimate accuracy of the entire converter. It 18 alsc the

v FULLSCALE
-4 CRROA~12L50

IOEAL CURVE

NOWLINEARITY « 177 L§0

A% ouTPUT CORE
28

‘",
bl TERO ERROA « ~1/4 |38

" Yin
VMIANIR B M

¥y AB FRACTION OF FULL-SCALE

FIQURE 2, 3-Bit A/D Transter Curve

] '

WUt ey
VOLTAGL

comparator drift which has the greales! in‘lusnce on the
rapeatabllity of the device. A chopper-siabilized comparator
provides the most eltective method of satistying all the con-
verter requirements.
The chopper-stabilized comparator converts the DC input
signal into an AC signal. This signal is then fed throught a
. high gain AC amplifier and has the DC levei reslored, This
technique limits the drilt component of the amplifier since
the dnft is & DC component which is not passed by the AC
amphher. This makes the entirs A/D converier extremely
ingonsdive o tamperatura, iong lerm drilt and input offset
arrors
Figure 4 shows a typical efror curve for the ADCOB08 as
measurod using the procedures outlined In AN.178,

IRFINITE AEBOLUTION
m PERFECT CONVERTER
e AL IDEAL 30IT COAVERTIA

¥ TOTAL T
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FIGURE 3. 3-Blt A/D Absolute Accuracy Curve
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Connection Diagrams

Duakin-Line Package ' Moided Chip Carrier Package
< & QO
e up-w §88YLLY
W4 =12 . 1=t
(YL | ( om0t 35 24 23 11 1 2010
4
s N aspehod 0 o M
n s 2if-a00 0 ! "t’ L5
smaT={e . . pf=ampc g ¢ vﬁ'(.)
e 22f= ALt ~ 182
791 21f=2"'ush "‘ 1L ol
OUTPUT ENABLE =] 0p-22 3 15 OND
cLOCK =10 1of=1? me 12}=Yaer (¢)
FEFETY
10 [HE 17k hse g EY B
GND =413 ! 18]=Yper (+) E i g
7414 19p=2""
‘ RES T //08TE 1) 5
Order Number ADCOSOSCCN, ADCOSOSCCN, TUL/H/ET2 11
ADCO0808COJ or ADCOSOSC) Order Number ADCOSOICCY or ADCOBOOCCY
See NS Packape J28A or N2SA S00 NS Pachage VISA
Timing Diagram
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BIODATA

Nama : Romulus Bramono
NRP - 5103096057
NIRM 0 96.7.003.31073.44934

Tempat, Tanggal Lahir : Nganjuk, 20 Januari 1975

Agama . Katholik
Alamat . JI. Sersan Harun 70
Nganjuk

Riwayat Pendidikan :

<+

*

Tahun 1987 Lulus SDK Budi Luhur Nganjuk

¢ Tahun 1990 Lulus SMP Negeri 2 Nganjuk

+  Tahun 1993 Lulus SMA Negeri 1 Nganjuk

¢ Tahun 1994 — 1997 * Kuliah di Fakultas Kedokteran Hewan UNAIR

<+ Tahun 2001 Lulus Sarjana Teknik Fakultas Teknik Jurusan Teknik

Elektro Universitas Widya Mandala Surabaya.

Kegiatan Selama Kuliah :

+» KOPEL UKM Pencak Silat Perisai Diri {1997-1998)

<% Asisten Laboratorium Sistem Kontrol (2000-2001)





