


LAMP IRAN 

a. Tampilan Respon Pada PC 

Grafik a.l.Tampilan layar Monitor PC saat motor berputar 950 RPM 
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Grafik a.2.Tampilan layar Monitor PC saat motor berputar 1400 RPM 
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Grafik a.3.Tampilan layar Monitor PC saat motor berputar 1400 RPM 
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Grafik a.4.Tampilan layar Monitor PC saat motor berputar 2000 RPM 
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Grafik a.5.Tampilan layar Monitor PC saat motor berputar 2500 RPM 
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Gambar b.l. Respon Transfer Function Motor Servo DC tanpa Sistem Pengendali 
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Tabel Pengukuran Awal Motor Servo Dc 

Duty Cycle Teg. PWM RPM (1) RPM (2) RPM (3) Arus la(l) Arus Ia (2) Arusla (3) RPM ,ata-rata Arus la ,ata2 w Kb PI J 
10% 1.2 182 190 175 0.34 0.33 0.34 182.3333333 0.336668667 19.0842222 0.0361816 0.2453178 0.012854 
20% 2.4 487 481 454 0.36 0.36 0.36 477.3333333 0.36 49.9608689 0.0379497 0.68256 0.013662 
30% 3.6 794 764 749 0.36 0.37 0.36 775.6668667 0.376686667 81.1864444 0.037647 11573711 0.014256 
40% 4.8 1036 1068 1031 0.4 0.4 0.39 1045.668667 0.396668667 109.445444 0.036783 1.6837178 0.015364 
50% 6 1368 1345 1327 0.42 0.41 0.41 1343.333333 0.413333333 140.602222 0.0385579 2.2408178 0.015937 
60% 7.2 1667 1642 1605 0.43 0.43 0.42 1636.333333 0.426668667 171.478889 0.0365043 2.8171378 0.016428 
70% 8.4 1931 1953 1925 0.45 0.45 0.44 1936.333333 0.446666667 202.669556 0.0363613 3.4728644 0.017135 
60% 9.6 2234 2226 2125 0.45 0.46 0.46 2195 0.456666667 229.743333 0.0390029 4.0920378 0.017811 
90% 10.8 2534 2508 2525 0.47 0.47 0.47 2522.333333 0.47 264.004222 0.0364161 4.76674 0.016056 
100% 12 2832 2825 2820 0.48 0.48 0.47 2825.668667 0.476668667 295.753111 0.036318 5.4019044 0.018265 

Jumlah Teg. Jumlah RPM Jumlah Arus 10 Juml.hw Jumlah Kb Jumlah J 

66 14942 4.16 1583.92933 0.3077906 0.159788 
rata-,ata 'ata-rata ,ata-rata ,ata-rata rata .... ata 'ata-rata 

&.& 1494.2 0.416 1&6.392933 0.0307791 0.015979 

Kb = 0.030779 VS/rad 
Kg = 0.030779 NmlA 
J = 0.0159788 Kglm2 

f = 0.0159788 Nmslrad 



Tabel Pengukuran Sistem Pengaturan Motor Servo DC 

input rpm 1 rpm2 ... duty cycle dutycycle2 . la1 la2 Z{La) rpmrata2 kec. Radial i 

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 1104.5 115.6043333 
1200 1224 1230 36.00% 36.33% 0.31 0.31 0.1733751 1227 128.426 

fo--
1300 1267 1268 36.70% 36.70% 0.31 0.31 0.1790978 1267.5 132.665 
1400 1439 1399 37.30% 37.00% 0.32 0.32 0.2005047 1419 148.522 
1500 1512 1502 39.30% 38.67% 0.32 0.32 0.2129391 1507 157.7326667 

fo-. 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 0.33 0.2421882 1714 179.3986667 
1800 1824 1824 42.60% 42.60% 0.34 0.34 0.2577312 1824 190.912 
1900 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 2232.5 233.6683333 
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 

YpWm ~ra I c:IC rata2 .. ftI-M . . 

•••••• . Ja2"'~a .VPWtn*'a .....Pi ...... J ...• . ... fl:IJ .•... 
3,18 0,392 0,265 2.788 0,030372797 0,10976 0.8904 0,78064 0,0085044 0,008504383 
4,0602 0,406 0.33835 3,6542 0,034278585 0,11774 1,177458 1,059718 0.0099408 0.00994079 
4.1802 0.42 0.34835 3.7602 0.032526462 0.126 1.25406 1.12806 0.0097579 0.009757939 
4.3398 0.434 0.36165 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 0.0086398 0.008639797 
4.6782 0.448 0.38985 4.2302 0,026818795 0.14336 1.497024 1.353664 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 
5.112 0.476 0.426 4.636 0.024283439 0.16184 1.73808 1.57624 0.0082564 0.008256369 
5.28 0.476 0.44 4.804 0.023886593 0.16184 1,7952 1.63336 0.0081214 0.008121442 
5.52 0.476 0.46 5.044 0,023803943 0.16184 1.8768 1.71496 0.0080933 0.008093341 
5,6004 0.476 0.4667 5.1244 0.02292099 0,16184 1.904136 1.742296 0.0077931 0.007793137 
5.6796 0.476 0.4733 5.2036 0,022269171 0.16184 1.931064 1.769224 0.0075715 0.007571518 
5,9196 0.476 0.4933 5.4436 0.02243214 0.16184 2.012664 1.850824 0.0076269 0.007626928 
6,24 0.476 0.52 5.764 0.022874377 0.16184 2.1216 1.95976 0.0077773 0.007777288 
6.72 0.476 0.56 6.244 0.024069417 0.16184 2.2848 2.12296 0.0081836 0.008183602 
7,0998 0.476 0.59165 6.6238 0.024490988 0.16184 2.413932 2.252092 0.0083269 0.008326936 

v pWm Ttl . KbTotal· . I Jt(ilal tTotsl . . 

92.3681 . 0.413830961 0.162$045 0.152$04538 
J~mRT2 

... 
KbTOtalRT2 JRata2 fNita2 

~1!L ' .. . 0.026323942 
----.-.-~- ~~."!.8 O.O08478()3 

-~~ .. -.---.. ~-~-

Kb = 0.0263 Vslrad 
Kg = 0.0263 Nm/A 
J = 0.0085 Kg/m2 
f = 0.0085 Nms/rad 



LAMPIRAN FLOWCRAT : 

Tidak. 

• DefaulJ:Motor 
• ~M1PPI 

Statement 
• $30&$CO 
• $90 &$20 

Normal Inputan RPM 

Statement 
JaJankan Motor 
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LAMPIRAN PROGRAM 

uses crt, graph; 
const 

adc :: $300; 
dac :: $301; 
port_C = $302; 
port_CW = $303; 
CW = $90; 

rem_dinamic_1 :: $20; 
rem dinamic 2 = $90; 
putar_kanan - = $30; 
putackiri = $CO; 

{ inisialisasi port PPI } 

{PPI akliv pada mode o} 
{set rem maju} 
{set rem mundur} 
{set arah pular motor} 

var a.Jangkar, V_tacho,arus : real; {pemberian nilai variabel} 
ch,direcl : char; 
selesai,lrue,false : boolean; 
e,status : byte; 
dala_va,data_ia,putaran :inleger; 
tunda,gd,gm,x,y,x1 :inleger; 
rpm2,rpm1 : byte; 
e1 ,arus1 ,rpm,arusI1 :real; 
inl,int2,pularanI1 :inleger; 

procedure fjdosij; 
begin 
de/ay(1 ); 
end; 

procedure level_a; 
begin 
rpm:=rpm -110; 
end; 

procedure leveLb; 
begin 
rpm:=rpm - (180 + (0.01*rpm)); 
end; 

procedure level_c; 
begin 
rpm:=rpm - (2 + (0.22*rpm)); 
end; 

procedure level_d; 
begin 
rpm:=rpm - (46 + (0.249*rpm)) ; 
end; 

procedure leveLe; 
begin 
rpm:=rpm - (30 + (0.29*rpm)) ; 
end; 

{ prosedure pembagian level RPM masukan} 



procedure leveU; 
begin 
rpm:=rpm - (110 + (0.28*rpm» ; 
end; 

procedure level_g; 
begin 
rpm:=rpm - (144 + (0.299*rpm» ; 
end; 

procedure level_h; 
begin 
rpm:=rpm - (142 + (0.3*rpm» ; 
end; 

procedure leveU; 
begin 
rpm:=rpm - (72 + (0.28*rpm)) ; 
end; 

procedure levelj; 
begin 
rpm:=rpm - (20 + (0.26*rpm» ; 
end; 

procedure saluran_O; 
begin 
status : = port[port _ C]; 
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_ c]: =status; 
status := status OR $01; 
port[port_Cl := status; 
status:= status or $04; 
port[port_ C] : = status; 
delay(1 ); 
end; 

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



procedure rem1; 
begin 
status = port[port_C]; 
status := $OF AND status; 
status := rem dinamic 1 OR status; 
port[port_CJ :; status;-
end; 

procedure rem2; 
begin 
status: = port[port_ C]; 
status := $OF 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; 
port[port_ C] : = status; 
end; 

procedure kiri; 
begin 
status: = port[port_ C]; 
status: = status and $Of; 
status := putar_kiri OR status; 
port[port_CJ :=status; 
end; 

procedure initgrafik; 
begin 
Gd:=Detect; 
InitGraph(Gd. Gm. ' '); 
if GraphResult <> grOk then 
HaJt(1 }; 
end; 

function IntToStr(l: Longint): String; 
{ Convert any integer type to a string} 
var 
S: string[11]; 

begin 
Str(l. S); 
IntToStr := S; 

end; 

begin 
selesai : = false; 
port[port_cw] :=cw; 
port[dac] := $00; 
port[port_CJ := $00; 

{ prosedure pengaturan motor} 

{prosedure tampilan gratis} 

{main program} 

{default stop motor} 



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

else 
if(( rpm>1650) and ( rpm<= 1850)) then 

begin 

else 

else 

else 

else 

else 

level_e; 
end 

if(( rpm>1850) and ( rpm<= 2050)) then 
begin 
leveU; 
end 

if(( rpm>2050) and ( rpm<= 2250)) then 
begin 
level_g; 
end 

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

if(( rpm>2450) and ( rpm<= 2650)) then 
begin 
leveU; 
end 

if(( rpm>2650) and ( rpm<= 2850)) then 

{penyesuai nilai input} 



else 

begin 
levelj; 
end 

begin 
port[dac):=O; 
end; 

rpm2:=round(rpm*(255/2850»; 
rpm1 :=rpm2; 
writeln(' ',rpm1 ); 
initgrafik; 

{pengubah nilai desimal rpm ke heksa} 

if upcase(direct)='R' then kanan {inputan pilihan arah putar} 
else kiri; 
port[dac):=rpm1 ; 
{delay(500); } 
ch:=#O; 
x:=1; 
x1:=1; 
repeat 

line(10,20,600,20); 
saluran_1 ; 
data_' a := port[adc); 
delay(5); 
Arus := data_la; 
arus1 := arus; 
saluran_2; 
putaran := port[adc); {rpm} 
e:=round(abs(putaran*(255/220)-rpm2»; {penghitungan nilai error} 
{delay(5); } 
gotoxy( 1 0,1 OJ; 
writeln(' ',putaran*(84/110)4:2,' ',rpm1,' '}; 

if putaran<rpm2 then 
begin 
if (rpm1 »=255 then rpm1 :=255 
else 

begin 
rpm1 :=rpm1 +e; 
port[dac):=rpm1 ; 
delay(3); 
end; 

{ port[dac]:=$ff;} 
end 

else 
begin 
if rpm 1 <=rpm2 then rpm 1 : =rpm2 
else 

begin 
rpm1:=rpm1-e; 
port[dac):=rpm1 ; 
delay(3); 

{proses penyesuaian e=O} 



end; 
end; 

inc(x); 
if x=600 then 

begin 
x:=1; 
cleardevice; 
end; 

setviewport(1,1,600,240,true); 
moveto(x, 150-round(putaranI1 )div 2); 
lineto(x, 150-round(putaran)div 2); 
setviewport( 1 ,200,600,400, true); 
moveto(x, 150-round(arusI1)); 
lineto(x, 150-round(arus1 i); 
arusl1 :=arus1; 
putaranl1 :=putaran; 
setcolor(black); 

outtextxy(40,10,'RPM ='); 
outtextxy(40,30,'Arus Jangkar ='); 
outtextxy(200, 1 0, inttostr(int»; 
outtextxy(240,30,'exp-3'}; 
outtextxy(200, 30, inttostr(int2»; 
int: =round( putaran *( 2850/220»; 
int2: =round( arus*(255/255) *2. 2); 
delay(10); 
setcolor(white ); 
outtextxy(40,10,'RPM ='); 
outtextxy(40,30,'Arus Jangkar ='); 
outtextxy(200, 1 O,inttostr(int»; 
outtextxy(240, 30, 'exp-2'); 
outtextxy(200, 30, inttostr( int2»; 

if keypressed then 
begin 
ch:=readkey; 

case ch of 
#80:rem1; 
#72:rem2; 
#75:kanan; 
#77:kiri; 
end; 

end; 
until ch=#27; 
closegraph; 
port[ dac]: =0; 
writeln('Setting'); 
ch: =readkey; 
until ch=#27; 
port[dac]:=O; 

end. 

{tampilan grafis dua layar} 

{tampilan nilai RPM} 
{tampilan nilai arus} 

{pilihan pengaturan lanjut} 

{kembali ke program utama} 
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19-4325, Rrw 2; 1M/4 ~~I~JXI~ 
Quad, High.Side MOSFET Drivers 

_____ 0.".,.., Description 
The MAX620/MAJ<621 incorporate four MOSFET drivers 
and a charge-pump high-side power supply to power 
h,gh·side sw.tching and contrOl circuits The charge 
pump delivers a regulated output VOltage l1V greater 
than Vee to the drivers. which then translate a 
nLJCMOS input signal to a noninverted output that 
SWI/lgs trom ground to the high-side voltage. The out­
puts drive N-channel FET. ;n high-Side or 'ow-side 
switching appl;catlons, including a wide range of Irne­
and battery-powered applications 

The MAJ<6201MAX621 are microprocessor compatibJeand 
feature undervoltage lockout capability This lockout 
feature inhibits the FET driver outputs unlil the high-side 
voltage reaches the proper tevel, as indicated by a 
Power-Ready outp"t 

The MAJ<620 requires three inexpensive charge-pump 
capacitors, The MAX621 has Internal capacitors-no 
external components are needed. 

_________________ AppHcations 
Portable Computer Battery Load Management 

High-Side Power, N-Channel MOSFET Switching 

Low-Side Switching from Low Supply Voitages 

Ouad-Latching Level Translators 

H-Brioge I'v1otor Drivers 

Stepper Molor Drivers 

_________ Pin Configurations 

lO?VIEW 

DIP/SO DIP 

_____________________ Feaf~. 

• WIde Operating Voltage Range 
• MinlmUIII Component Count 
• Output Voltage Regulated to Vee PlU811V (Typ) 
• Low Quiescent Cement - MIlA (Typ) 

• Undervoltage Lockout 
• Power-Ready Output 
• Internal Quad Latch 

·Contact factory for dICe specdicBtions 

___ Typical Operating Circuit 

t ~~ --- • TO [0'0 

-+- _I 

t-~'O[O'O 
, ~ 

.-"1 ~r,~. TO LOAD 11...1 ___ 

....:. .J 
~IJ"-'------- fO lOA!) 

NOE MAX621 CONTAINS Cl, ':2 
AND (:3lNiERYt\U y 

.... ", • .-J X I .... "'. _______________________ lI.IIll/m""."WPrDducls 1 

.,..." /' X, Nt is a regtstered traOefnark of MaXim i!)tegtated Prooucts 



Quad, High-Side AtOSFET Drivers 

ABSOLUTE MAXIMUM RATINGS 
Vr;e 
V+ toGND 
l~pL.its and Driver Outputs. 
PROJtpJt 
Continuous Driver OutP;Jt CUffent 
V+ OvtputC .... (rem (MAX620 On:y) 

17V 
30V 

(GND-O 3V)!o (V + , 03V) 
(GN:l-03V) to (vee + 03V) 

25r:·A 
25rrA 

ELECTRICAL CHARACTERISTICS 
(Vee,z +5V, TA - TM!N to TMAX. unless otherwise roted.) 

I Si.pply Volta~g~e~ __ 

PARAMETiiR 

High-Side Voltage (Note 1) 

Quiescenl Supply Current 10 

Contllluous Power Dissipation (TA '" + lO'C) 
Plastic. DIP {CH~,~ate ErnWrC abO'Je ~ 70"C) 
Wide SO {derate 9 52mWrC aoove -\-7D'C) .. 

OperatIng Tempem;ure Rarges· 
MI>.)(5LC __ 
MAX62_E __ 

Storage f"emperature Range 
Lead Temperat'.ne {SOtder,'ng. '0 sec) 

640J1"1W 
762rnW 

C'C to -f70C 
-40 C to +85 'C 

-65"C 10 + 160'C 
+3Q(]'C 

500 

pA 

350 

2 __________________________________________________________ __ 
/ .... I/J XI / .... , 



Quad, HIglt-Slde AtOSFET Drivers 

ELECTRICAL CHARACTERISTICS (continued) 
(Vee ... .,.sv. TA = IMIN 10 TMAX, unloss otherwise noted.) 

TVP 
MAX :UNTS I 
0_8 ' V 

;:~;f-1 
-t-: 

50 

Ie 

-10 10 

------t- 50 100 
- , - ------

150 
-----

1.7 

25 

I ~5 
t----

i ~s 

Nole 1: High-Side Voltage (V+) 15 available only 0[1 tne ~AXG20 and is measured with respeCI 10 GNO V + on the MAX62t is 
measured a~ an unloaded output. Capacllo( values listed in the test conditions apply 10 the MAX620 only 

Note2: For Vee> -1-13V, on the MAX620only. useel .. C2 ~ O.DlI1F. C3."" 1~F. 
Note 3: Power-Heady Thres,OIa is thevo!tage w1th respect to GND at V+ when PR switches high (PR~ =: Vee) 
Note 4: For the MAX621, !he Power~Ready levels are tested at wafer sort only 
Hote 5: The MAX620 is tested for QUI~scef'\! current at ... 16 5V using C 1 '= C2 -'" 0 047J.1F to mirirn'ze t~t tiMe In norma! operation 

above + 13V. Cl and C2 must not exceed O,01~F 

_______________ J'ypIt;., Opanttlllfl C#NJraC;''''''';C;B 

MAX620 QUlESCENTSUPPL Y 
CURRENT va_ C3 CAPACITANCE 

"'" 

4 5 7 8 9 10 

(.3 CAPA,CrrANCf(lLff 

1lAX621 MAXIMUM SWITCHING RAre 
vo_ Vee SYNCHRONOUSt. Y DRIVING 

ALL FOUIIINPUlS 

Ii! 
--r- !+-+---i 

NOTE Tff: MAXtt.tLf..4 SWITCI+­
INGRATIOCClflSJJSl BELOW 
JJ-/E POINT Wffiif DAIVE~ 
OCTPUT N<iD V, :..OAOWG 
PUllSV. TG?AT{IIcc+8~V). 

11 13 15 17 

Vee (~1 
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Quad, Hlgh·Slde IIOSFET Drivers 

_________ TypIca/Opel'lI'''''' Charac'.".flC8lcon,lnued} 
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MAX820 MAXIMUM loUT ... Cl • C2 
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01 
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01 
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Cl _ C? CAPAtI1ANCi: IIlF~ 
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Quad, High·Side IfIOSFET Drivers 

__________ Typical Operating Characteristics (continued} 

MAX620 OUIESCENT SUPPLY 
CURRENT va. Vee 

" r-'--r~--'-~~--' i ! . ! looT C 
12 "I e-'--i-'¥;::l'tc 
10 .1J,1 . ,,_+--1--;----;----/ 

I' ': 
D.S I-i+, -1--+.-+, 
06 ,... -+-'---+ 

, . I 
--

04 -- ~C:~C2-0,Oll1F! --

~ 1 13 1~ 17 

120 
:<' 110 
-" 
~ I;'){J 1--4,,+ + 
I ~ 
~ 00 

'" ~ : 1--~-f~-+_tF~~~ 
~ ~ I--r-t-i~~cr 

·75 5D ilS Q 25 SD 7~ 100 125 

T£MPtRAllffiE r-q 

MAlC620 MAXIMUM SWlTCflIHG 
RATE v •. ADomONAL v. 

4() ,","",L-i0~A.,.,D",C_U.,.R..,..R"ENTrr-'(:"'IO,-UT).....;""" 

2i! 

1J 'GO 

"'OlE., THE MAXfM:JMSWlfOtllllG RAT~ 
OCCtJfIS JUST Bfi . .oW M ?DiNT 
W!-1i:Rl: D~tVER OlITP'Jl AND \l. 
lO.r..DiNG PUllS I). :-0 PIn Ivce f 65vl 

DRIVER OUTPUT 
SWITCHING WAVEFORM 

1 lj:,,~ c ~ l~V 
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Quad, High-Side MOSFET Drivers 
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fjlNational Semiconductor 
May 1999 ~ 

DAC0808 
8-Bit D/A Converter 
General Description Features 

• Relative accuracy: ±O.19% error maximum 

• Full scale ClIJref1t match: ±1 LSB typ 
• Fast seWing time: 150 ns typ 

The OAC0808 is an 8-bit monolithic digital-to-analog con­
verter (OAC) lealuring a full scale oulpul cunenI sellJing lime 
of 150 ns while dissipating only 33 mW with t5V supplies. 
No reference current (IREF) trimming is required for most ap­
pHcations since the full scale output current is typically ±1 
lSB of 255 IREF/256. Relative accuracies of better than 
±O.19% assure 8-bit monotonk:ity and linearity while zero 
level output current of less than 4 jJA provides 8-bit zero ac­
curacy for IREF~ rnA The power supply currents of the 
DACOS08 is independent of bit cxx:ies, and exhibits essen­
tially constant device characteristics over the entire supply 
voltage range. 

• Noninverting digital inputs are TTL and CMOS 
compatible 

• High speed multipjying input slew rate: 8 mAllJs 
• Power supply voltage range: ±4.5V to ± 18V 

• Low power consumption: 33 mW @ ±5V 

The DAC0808 will interface directly Wilh popular TTL, OTl or 
CMOS logic levels, and is a direct replacement for !he 
MC1508iMC140R For higher speed applications, see 
DAC0800 data sheet 

Block and Connection Diagrams 

Dual-In-Line Pacbge 

Top Vie. 

DS06S6Q7·\ 

Order Number DAC0808 
See NS Package Ml6A or Nl6A 

© 1999 National Semiconductor Corporation OSOO5687 www.nalional.com 
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Block and Connection Diagrams (Continued) 

Small-Outllne Package 

V~'!;- 1 16f-Ae LS9 

~RU (~)- % 15r-A7 

VI!EF(-)- J 14.1--.46 

COWPENSATIOH- 4 Tlr-AS 

we (IiOT[ 2)- S , rA4 

Ordering Information 

ACCURACY 

8-bit 

OPERATING 

TEMPERATURE RANGE 

Note 1: Devices may be ordered by using either orner number. 

www.national.com 

GtlD-6 l1f-#..3 

~EE- 7 I 1-./02 
10- a SrA1 ,,511 

'-----""""",! 1·\3 

N PACKAGE (Nl6A) 

(Note 1) 

DAC0808lCN I MCl408P8 

so PACKAGE 
(Ml6A) 

DAC0808lCM 



Absolute Maximum Ratings (Note 2) Storage Temperature Range -6S"C to +150'C 

If Military/Aeroapace _pecifled devices ..... requilllCl. Lead Temp. (Soldering, 10 seconds) 

please contact the National Semiconductor Sales 0IIk:eI Dual-In-Line Package (Plastic) 260'C 

DiS1ributors for availability and specifications, Dual-In-Une Package (Ceramic) 3OO'C 

Power Supply Voltage Surface Mount Package 

Vee +18 Voe Vapor Phase (60 seconds) 215'C 

VEE -18 Voc Infrared (15 seconds) 220'C 

Digital Inpul Voltage, V5--V12 -10 Voc to +18 Vee Operating Ratings Applied Output Voltage, Va -11 Voc. to +18 Voc 

Reference Current, 114 5 rnA Temperature Range TMJN ~ TA S TMAX 
Reference Amplifier Inputs, V14, V15 Vee. VeE DAC0808 o sTA :5 +7S'C 
Power Dissipation (Note 4) lOoomW 

ESD Susceptibility (Note 5) TBD 

Electrical Characteristics 
(Vee::: 5V. Vee::: -15 Voc. VREF/R14 ::: 2 rnA, and all digital inputs at high logic leve! untess otherwise noted.) 

Symbol Param_ Conditions MIn Typ I Max Units 

E, Relative Accuracy (Error Relative (Figure 4) 

I I 
I % 

to Full Scale 10 ) 

I 

, 
DAC0808LC (LM14ll8-1l) ±O.19 % 

SeWing Time to Within Y.z lSB TA =25'C (Note 7), i I 150 I ns 

(Includes 1,.,") (Figure 5) 

tpLH, tpHL Propagation Delay TIme TA = 25'C, (Figure 5) 30 100 ns 

TCla Output Full Scale Current Drift ±20 pprnFC 

MSB Digital Input Logic levels (Figure 3) 
i 

I 
I 

V," High Level, logic "1" 

I 
2 

I 
Vae I 

V" low Level, logic "0" 0.8 Vae I 
I 

MSB Digital Input Current (Figure 3) 

I I 
I 
I 

High Level VII_; = 5V o I 0.040 rnA I 
Low Level V1L = O.BV i -0003 i -0.8 i rnA 

I I" Reference Input Bias Current (Figure 3) I I -1 ! -3 ~A 

Outpul Current Range (Figure 3) i 

I 
i 

VEE = -5V 0 

I 
2.0 2.1 I rnA 

VEE = -15V, TA = 2S"C 0 2.0 4.2 rnA 

10 Output Current VREF = 2 .. 000V, 

R 14 = WOOf!, 

(Figure 3) 1.9 1.99 2.1 rnA 

Output Current, All Bits low (Figure 3) 0 4 ~A 

Output Voltage Compliance (Note 3) Er:S: 0 .. 19%, TA - 2S"C 

VEE=-5V, IREF =1 rnA 

I I -0.55, +0.4 Vae 

VEE Below -lOV -5.0, +0.4 Voc 

SRJREF Reference Current Slew Rate (Figure 6) 4 8 mAljJs 

OutputCurrentPowerSup~y -&.I ~ VEE :s: -16.5V 0.05 2.7 ~AN 

Sensitivity 

Power Supply Current (All Bits (Figure 3) 

I Low) 

Icc I 2.3 22 rnA 

lEE -4.3 -13 rnA 

Power Supply Voltage Range TA - 25'C, (Figure 3) 

Vee 4.5 5.0 5.5 Vac 
I VEE 

f Power DiSsipation 

-4.5 -15 -16.5 Voe 

I I 

I I I 

www.national .. com 



Electrical Characteristics (Continued) 

(Vee = 5V, VEE = -15 Voc, VREF/R14 = 2 rnA, and all digital inputs at high logic tevel un~ss otherwise noted.) 

Symbol I Parameter Conditions Min Typ Max Units 

T All Bits Low Vee = 5\1, VEE - -5V 33 170 mW 

Vee = 5V, VeE: -15V 106 305 mW 

I All Bits High Vee = 15V, VEE = -SV 90 mW 

i Vee = 15V, VeE = -15V 160 mW 

NOIe 2: Absolute Maximum Ratings indicate limitS beyood whiCh damage to the device may occur. DC and AC e~ctrical specifications do not apply when operating 
the device beyond itS specified operating conditions. 

Note 3: R~e control is not required. 

Nota 4: The maximum pcNtef dissipatioo must be derated at elevated temperatures and is dictated by TJMAX. 9J ..... and the ambient temperatwre, T A. The maxi~m 
allowable power dissipation at any temperature is Po := (T JUAX - T A)iaJA or the number gr.'en in !he Absolute Maixmum Ratings, whichever is lower. For this device, 
TJMA)(, '" 12S'C, and the typical junction-to-9mbientthefmal resistance afthe dual-in-line J package when the b08l'd mounted is 100'CI'N. For the dual-in-line N pack-
age. this number IrtereaSBS to 175'ClW and for the smaA outline M package thIS number is 100'ClW. 

Nole 5; Human body model. 100 pF discharged through a 1.5 kO resistor. 

Note 6: All current switches are tested to guarantee at least 50% of rated current. 

Note 7: All bits switched. 

NoCe 8: Pin-out rtlJmbers (or the DALD80X ~present the dual-jn-~ne pad(age. The sma» ouWne package pinwt dlfJers from the duaJ-in-line package. 

Typical Application 

vee ~ 1V (Al A2 AS) 
VO=10V 2"+7+' "256 

DSOO66Il7..:l:3 

" MS .... 10-: " ,-
lD.1'IV-~MF 

~~ 
" " ~~ I)IGITA\.. 

U • 
, 

1~IGl INPUTS A507-
DAe_ 

Ai~ . 
".:~ ~. " 

f T""' 
J + "., om" 

YH~-lSY 
"'''''.,,~ 

FIGURE 1. +10V 0utpu1 OIgl1al to Analog Converter (Note 8) 

Typical Performance Characteristics Vee = 5V. VEE = -1511, TA = 2S·C. unless o/heI'Mse noled 

Logic Input Current y. Bit Transfer Characteristics Logic Threshold Voltage vs 
Input Voltage 

1.. Temperature 

~ J i 1 -[ Ii " 
12 H It4=2!1J~ 

- ~l I .+-, 
11 .. ~ .. J: I · · 1 i I · · ~ T i i 1, I f+ 

1., 
-t '-1-- N- i J · .. , • : 1.. ,l.+-

. II i I · Di '.~ · 12 -I .,.....:.j--, • , , · H- L,: 1"\-.. 
IU fHROUGJ. ~ ~ 1SV · 1 

~ 
, · 0.4 'I, H · ., , : i III ill 11 , /t- -V'~ -5V '" · I i : 

!: 
02 t .. 0.' 

i i .: ill II! III I! · .. .m · I ' I I 0 
Ql 

-12-ID-I_6-4_212 4 Ii 1101214161. -ll-l0-8-6-4_20 246 a 10U141&1. 
~ I i , I I I I • Vl-UHiICI"'UTVDLTAIiEIVI IfL - LOGIC INPUT VOLTAGE !VI -55 -31-111·_1 11 35 53 11 It 1!J11l5 

DSIJIl'>$Il.14 DSOO6687_15 
T~ - TEMPERATURE ('t) 

DSOCII;6&r·t6 
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Typical Performance Characteristics Vee = SV, VEO = -1SV, TA = 2S"C, unless otherwise 

noted (Continued) 

output Cumtnt vs Output 
Voltage (Output Voltage 
compliance) 

" .. 
~ . 
: 

~ 
~ 

~ 
E 

" , .. "\ "'ro," r 1 T i 
VE7=-15V 1VEE' .. -SV 1 ;-

16 
!rT I '".'.A j- . , 

: , 1 ' 
1.2 • 114~ 1 mA 

a.I 

a.' 
11 l -jj-

• I'C'"'O.2mA 

-14 _10 -6 -2 6 HI 14 lit 

Vo- OUTPUT VOLTAGE (V) 

0$00&6II7·17 

Typical Power Supply 
Current vs Vee 

ALpt","'QRlOW\1 
'- IrEEw'THll~~Zm~-I-

! . fJJ :. r 
I- t---- lEe WITH 114" lIRA f--I---

I~ ~H~47u.l mA 1 
, 

,'tt, 
I i • II -1 -4 ---& --i -10-1Z-14-1I-1I-!U 

VEE -JtEGATIVE POWER SUPI'lY (V) 

Output Voltage Compliance 
'/5 Temperahlra 

" 
" 

~ " ~ 

~ 
~ to'" 

~ 
> 
~ 
~ 

~ 
--4 g 

-I 

-12 

t--- PERMISSlILE OUTPUT I-
VOLTA liE RANGE F~~ 

VE~ '" ;.~" 1-1--

f--; ~ ""~'ill1 
i:W~ , 

-50 SO 100 ". 
n:MPERATURE I C) 

~7-18 

Typical Powe' Supply 
CumKtt vs Vee 

ALL SIUHISH OR LOW I 
l'r

ZIIIA . I , 

1" '" i 

I 

'te 
i 1" 

: I I I I 
o Z " 6 I 10 12 I. t8 " 28 

Vce - PQSITnfE PIlWER SUPflLY (Vl 

Typical Pow .... Supply 
Current vs Temperature 

" 
" 1.' .. 

All BITS HIGH OR lOW I 
114 "llnA : 

~ •• ffi 
~ 5.' ~ 

II ., 
i ... 
~ ,_. ; 
~ 1.0 

I 'I"! i i 
i I i , 

i 1 : 
i ICC 

1---1- ·T 
'I ! 
c-

-50 " 10. 
TEMPfRA1URE rC) 

_ncelnput 
Frequency Response 

i-I I 

= --3 

~ 
-, 
--4 

-6 
> 

" • I'\. 

" -' 
~ -10 

, , e 

~ -12 , 
-14 
-16 

I 

'.1 0' 
f _ FR,EDUENCY IMH,) 

Unless otheMise ~cif~: R14 '" R,tS '" 1 kQ, C '" 15 pF, pin 16 to VEE; ~ '" SOO, pin 4 to ground. 

Curve A: large Sjgnal Bandwidth Method of Figure 7, VREF ::: 2 Vp-p offset 1V above ground. 

Curve B: Small Signal Bandwidtn Method of Figure 7, Rt. = 2500, VREF ::: 50 mVp-p offset 200 mV above ground. 

". 

i 

• 

" 

Curve C; Large and Sma" Signal Bandwidth Method of Figure 9 (no op amp, R" = SOU), Rs = SOU, VRE> = 2V, Vs = 100 mVJ>-p 
centered at Ov. 
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t!JNa'ional S,mi".au"" I 
ADC0808! ADC0809 8-Blt f.LP Compatible AID Converters § 
with 8-Channel Multiplexer I 
General Description 
The ADC0808. ADCOB09 data aCQuIsition componont IS 8 
monoUthic CMOS devico with an 8·~t anaJOQ·\o·dtgltll con· 
vert." 8·channel mulliplo.nr and mlCroprOC8110' complh· 
ble control k>QK: Tho a·btl A/O Con\lO'l01 u •••• uc.C."r". 
approximaUon IS the convorSion technique. The convortor 
'''Iurel a h'o" Impedanco choppor stabilized comparator, a 
256A voltago divider wilh analog SWitch lree and a 'ueces­
aNa approximation registor. The a'Chennel multlploxer can 
dlrec\ly acco .. any 01 8·$inglo·ended on8\09 signols. 

Thn device eliminates tho nood lor exlernal zero and full· 
teal'" adjustments. Easy 1f'\\OrlBCing to micfoprocosaors Is 
provided by Ihe latched and decoded mullipl ... r address 
Input, and ,alched TIL TRI·STATe' outpul •. 

The d.slgn of Ihe ADC0808. ADCC809 has been opltmltod 
by Incorporaling Ihe mosl do.".ble .. pocls 01 •• ,.ral AID 
conyereion lechnlques. The ADC0808, ADC0809 oller. high 
apeed, high .ccuracy. minimal temporalure dependence, 
.xcellent long·18rm accurscy and ropoalabihly. and con· 
• "me. minima' power. Thoso IOliuroS make thIS deVIce 
Ideally auiled 10 apphcallons Irom proce .. and machine 
control to con.umer and automotIve appllesltons For 16-
channel mu\"p4ft"sr with common output (umpte/holct per') 
... ~OC061e IIft!s shool. (Soo AN·24110f more tnforma· 
tIOn.) 

Block Diagram 

Feature. 
• easy Int~.c. to .It miCroproclllOrll 
• Oporat., ratlo .... trtc.11y or with 5 VI)(; or .n.1og apan 

adju,ted voItq. _enoe 

• No ZOIO 01 IIA~tcM oodlu.1 required 
• 8·channel mu"IpI •• ar with add" .. logIC 
• OV to 5V Input r.nga wllh .Ingle 5V power auppty 
• Oulput' ..... 1 TIL voltage level 'P'OIllCIIllona 
• Standard llerm.tJc or mc.lded 26.pln DIP Pickage 
• 28.pln molded chip carTIer packag. 
• ADC0808 eq""'a"nl 10 MM740848 
• AOC0808 equivalent 10 MM740848·' 

Key Specifications 
• Resolul,on 
• T olal UnldluJled Error 
• Single SupPly 

• Low Pow ... 
• Convor.lon "time 

. e HR. 
ty. LSa and t1 LS8 

5 Vrx: 
1SmW 
100 ,.. 

ri.";;ZO--- -

I ' .... LO. I"~" 

1.011 •• 
~,UCH ..... u 

'00" •• 
~IlU ... 

.tC"l~ 

I 
I COJrlTIIO~ • ''''1'' 

I 
I 
I 

1 1 
'iCC II' 

2·51 

, .. 
• TA'" 
IU"'" 
.... TeN 

"" .. 

heOrdlflnt 
Inlormatlon 



" 

.'. 
", 

Absolute Maximum Ratings (NOI" I & 21 

II MUllllry/ Aero.pac. Iplclilld dlvlc ... ra rlqulracr, 
pi.... oonlllct thl N.lloRiI Semiconductor 511 .. 
OHloe/Dlltrlbuto" lor .v.n.bUlty .nd ",Iclllcillon,. 

Supp~ Y~,ltage (Vccl (Note 3) 6~V 
VOllllge',t Any Pin -0.3V to (Vee + 0.3V) 

Except Control Inputs 

Voltage al Conlrollnputa -0.3V 10.'. 1~V 

(STAAT, OE, CLOCK, ALE. ADD A. ADD e, ADD C) 

Storage Temperal~re Aange - 65'C 10 t I 5O-C 

Psckage Diaalpation at TA - 25'C 87SmW 

Lead Temp. (Solderlng, 10 seconds) 
Dual·ln-Une Package (plaatlc) 260'C 
Dual·ln-Une Package (ceramic) 300'C 
M¢qed Cl)ip qarrler Package 

VapOr Pha~e (60 seconds) 21S'C 
Inlrared (15 seconds) 22o-C 

ESD SUScepUtiility (Note 11) 400V 

Electrical Characteristics 
Converter Sp"ciliceliona: Vee-S VOC-VAEF" VAEFI 

Operating Condition. 1"",,,,1'11 
T.mpet ...... RIIIl9" (HeM I, . 1 ... ,T",TMAj( 

AOCOIlOlCJ - we, T A ~ ""'I'C 
AOCOIlOeCCJ. AOCOIOIICCN, I 

AocoeoeccN -4O'C,,~.,\+e6'O 
AOCOe08CCV,AOC0808CCV -4O'C' Tft' +"'0 

Range 01 Vee (No'- I, ' , ... VDCIo '.0 Voc 

( ! ,.' 

.. 

" 

·1 - OND. T MIN ~ T A ~ T MAX and ICUI - 640 ItHI unItN olherwttt 
..•.• ,t4Ied• 

fJ :'.J . Symbol P."meter Condltlonl Milt Typ .... UnIte 

v AOC0608 

,,"1 Total Unadjuated error 2~'C t\-l LIB 
(Nota 5) TMIN10 TMM t% 1.88 

ADC0809 
Tolal Unadjusted error o-C 10 7o-C it ~88 
(Note 5) T""N 10 TMAX t IY. LS8 

Inpul Aeslslance From Aet! t ) 10 Ref( -) 1.0 U kfl 

Analog Inpul lollaga Aange !Nole 4) V( t) or V(-) GNO-O.IO Vee+ O.IO · Voc 

VAEF(+I Voaage, Top of La1der Me •• ured ., Aef! + ) Vee Vee+ O•1 V 

VREFI+I+ VAEFI-l Vollage, Cenler of Ladder Vee/2·0.1 
2 

VCcJ2 VWHO.I V 

VAEF(-) 
. 

Vollage. Bottom of Ladder Mea.u.ed ., Rei! - ) - 0.1 0 V --
liN Comparalor Inpul Currenl I, ~ 640 kHl. (Nole 6) ·2 10.6 2 ,.,. 

Electrical Characteristics 
Dlgltll Leve •• end DC Specillcatlon" ADC0608CJ OV '. vee ~5.5V. ~~'C " T A ~ i 126'C ....... 01lwwlH noIecI 
ADC080eCCJ, ADC080eCCN, ADCOe06CCV, ADC0809CCN and ADC080IlCCV. 416. Vee,;UIV, -4O'C 'T", , +t1'C un-
\eli olllerwlse noled 

I 
, 

I 1 1 I I Symbol , Param.ter Condilloni Min TlP /tip """' ANALOCI MULTIPLEXER 

IOFF(+) OFF Channel Leakage Currenl Vee '. 5V, VIN - 5V, 
TA - 2S'C 10 200 IIA 
TMINto TMAX 1.,) ,.,. 

loFF..'l~ I' OFF ChlMel L ..... Current Vee-SV, VIN-O, , . .<-1 .. 
TA-2S'C -200 -10 IIA 
T MIN to TMAX -1.0 

. ~. 

2·52 

.' 

I 

I 

I 
I 
I 

I 

• 

I 
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Electrical Characteristics (Con.inued) . . 
I 

Dlgitel l.ev.I •• nd DC Speclflc.tlono: AOC0808CJ 4.5V~Vee"5.5V. -66'C"T .. "+125'C unl ... olMrwI .. noled 
AOC0808CCJ. AOCoa08CCN. ADC080SCCV. AOC0809CCN and AOC0809CCV. 415"Vee"U5V. :-40'0,T,." +88"C un-
I ... olhtrwlaa noled ' 

ll!!!boI I Paramll.r I Condition. I Mill I !lP I "' .. I Un ... 

OOlmIOl.IHPUT8 , " 
'V,NI". Logical "I" Inpul Voilage Vee-I.e V 

VINID) Logical "0" Inpul Vollage 1.1' V -., . 
" 'I'NII) . Lc glCal "I" Inpul Currenl V,N-15V '.0 p.A 

(The Controllnpul.) 

I'NCO) LogICal "0" Inpul Curr.nl V'N-O -1.0 p.A 

I (The Conlrollnpula) 

Ice' '" SUPply Current ICLK - 840 kHz 0.3 3.0 rnA 

DATA 0IIT'UT8 AND 10C (INTERRUPT) 

VQlJT(1l Logical"'" Output Vollege '0· - 360 "" Vcc- O.4 V 

\lQVT(OI . LOQic&I"O" Outpul Vollage 10-18mA 0.45 It 

VOUTIO) LogICal "0" Output Vollage EOC '0-1.2mA 0,45 V 

louT TRI·ST ATE Outpul Current VO-5V 3 ,.A 

vo"O J ,.A ;.------ - - --~-. - --
Electrtcal Characteristics 
TIming IIpMIt\catloM Vee· "REF/ • I· 5V. VRf" IN GND. I, • I, • 20 ns and T •• 25'C unIeN olh«wl .. nolad. 

--.----- .. 
Iymbol P".me.er Condition. Min TYJI Mu Unit. --
'we Minimum St.rt Pulse Width (Flgur.5) tOO 200 n. -----
'wALE Minimum ALE Puis. Width (Figure 51 100 200 n. --
10 Minimum Add,oss Set·Up Time (Flguffl 51 25 50 n. 
IH Minimum Address Hold Tima (Figur.5) 25 ~ n. 
10 AnalO\j MUX Delay Time Rs· 011 (Flfjur. 51 I U ,.S 

I FromAL~ 

I IHI.1Ho OE CAntrollo Q Logic State CL - 50 pF. AL - 10k (Figur.8) 125 250 n. 

I'H. toH OE Control 10 HI·Z Cl-IO pF, AL. 10k (Figure 8) 125 250 n. 

Ie Conversion Time Ie· 640 kHt. (Figure 5) (Note 7) 90 100 118 ,.S 

'. Clock Frequency .10 640 1280 kHz , 

I 
!rOC EOC Delay Time JFlgtJffl 5) 0 8+2 ,.$ Clock 

Period. 

CJN Input Cap.dlanee AI ConlrollnpulS 10 15 pF 

CouT TRI·STATE Output At TRI-STATE Outputl, (Nole 12) 10 15 pF 
Capacitance 

I Note tl AbIoUe Ma:mun RlInO' Indlcat. limit, Myond when damage to I~ ~. tn.y ~, DC and ~c ~ "***'*" do not .,. when 0S*a1lng 
the deW» ~ b apecMed C!C*'ltlng conc:"Uon • 

..... II AI .-..... .,. rnta\nd with , •• peel 10 aND, ......... olNwl" ~ 

..... A ... diode hIIta. ."..,nally. from Vc;c 10 OND and hi •• typiUI br ... t3o¥rr'l 'IOhAoe of 7 VOC' 

........ TWO on-ohIp cIochtt .,. tItd to Nch lnak)g Inp.I1 which w4II lorwatd conduct lor ,nllOg Input 'tOIteUM one Clade CIJoP bekM arouncI 01 one diode drop 
...... CNrt '" VClC1'~. "'" II)eC ,/kfwt tOO mV tOtWlflf blat ol MlheI' dIQOII T"'I me.n. Ihlt •• Iong u the an&IoO VIN doN "'" exoeed IhlIUPPIY' VOftaOt 
b1 more '*' tOO mV, the ~ oodIi will bt CIM.c:t. To ICNtw an ao.olutl OVoc 10 5VOC input vollage tange will therlfOrt'equq."**""'" ..... VOltage Of 
4,800 Yoc ow- .."...,.v. vwtIlIonl, initial IOIerInOt and ~. 

NoM II TeM! \,IInIdfuI1«t trTot InClude. ot,"t. full ........ 1nNttty, and munIpIe •• ttror1 s.. F/gurI3, NoM of lheM MDt ~ • ItfO Of fuItolOale Idfutt. 
Howwtt. If en "ZIl'O oodt" dnlred lOt an .nalOQ II'(lU1 other thin O.OV. or n I n.rrow lull·leIla.pan IXiIIt (fOr lxampIe'. O.IV 10 ".IV~) tnt r"erenc. 
vohIoII GIn be IdjuItld 10 KtWve thil. Se. F~ 13 

..... II Cornptretor ~ C\.rTent It • bI .. cun.,-" Into or 0U1 of ~ e~ IlIbtllZed camp.ralor, Tht btl. currant vn. dIrICtty wtth CIOok ffeQutnc)' and nit ........... _~'I.tIoo""'_·.o . 

.... IIn. ...... .,."._,..,... .... _ ...... ___ flo """" q. of eoc. 

i 
_____ ,oo"_,,,,-"I .•• n_. 



Functional Description 
MuIUpI •• ir. The device conII/ne n 84llntMll1lng1e .. nd. 
ell "'~ IIgrlt.l multipl ..... A ~ l"IIUI Channel II 
Niecled by using the addt_ deOodet. T.,.. t ~ tho 
Input ltates fOf the addr ... IineI to .-.ot any Channel. The 
addr ... II latched Into the deood« 0:1 the 1ow·lOohigh tr.n· 
lllion of the addr ... !etch erIt.bIe 1IgneI. 

TAllLlI 

SELECTEO "OIm.1I LINE 

ANALOG CHANNEL C • A 

INO L L L 
INI L L H 
IN2 'L H L 
tN3 L H H 
IN4 H L L 
IN6 H L H 
INe H H L 
IN7 H H H 

The heart of thIa lingle oNp data IOQUIIIIIon ...... II ftl .. 
bit IMIog-to-dlgltal _, The oonv.rter .. cINIgned 

" '. 

:, 
to give flit, accurala, and repeat.ble converaton. over • 
wide rl"ll" of temperatur.a. Th. converter Ie peI1JtloMd 
inlo 3 mlJO' ,actiOnl: tho ZaeR tadder nolworl<, tho IUCCII-
811/e 8Pll<olrimlltlOn ,egIIt .... nd Ih. comparalor. The __ 
verter', ... output, III poaltlva tnM. 
The 2MR ladder network 'pproIQh (ftitJ<" t) Wit ~ 
over the corw.ntlONI n/2R I.dd .. b_M of III tnhertnt 
monotQt1lCIIy. wNch gull.nt ... no """Ing dtgHal COdal. 
Monolonoclty I. particularly fmportant In CID,ed loop tied- . 
back control ,yll_. " non·monotonlc norallonahlp can 
cause ooctOlatiOna lhal wilt be catu~ lor lho 1Yt\oftl. 
Additionally, the 2MR networic dOlI not caute toed verta­
ijons on the IOttrlllOt YOItIge. 
The bOtlom ,.tI,tor and. the top ,..tor of tho ladder nil· 
work In F'9'Jft' I ar. nDllho tame .,Iue ,. the remalnclw 01 
the network. The dIfI .. 1IIOt In:_ IOtlltor' UIIMI IhI . 
OUlput ehIIlCl .... ttc to be aymmelrloll willi \he lero and 
full·scal. poInll 01 tho Itan.'. OUtY., The firat output tran­
sition __ wilen tho -too,,1 hal rt80hed ... In LS8 
and auectodlng 0Utp\II IrIntlllont _ avory , L 58 leter 
up to lull·acal •. 
The .uooo ...... ppro1dmallon ' • .., (BAR) perfonna a flo • : 
'raltona 10 IppiO"'''' tho I~~, For any BAR type I 
convert... ,..~ .. allona II. 'equlred for .n n-bll _. 
FIgu" ,_ a IypielII •• """,. 01 a .blt convertor. In IhI , 
ADCOlIOft. ADCOeOO. tho ~ f~nlqua " .. 
tended 10 e bll' uling tho ZaeR natwwk. 

conRo,l. ROil S.U. 
I 

""I» 

• 

. ,' 
• 

• 

!" • " 

.\ .. , fIGU ... t ........ 01' lAdder and IwlIOII TrIO 
'., ' 

., 



Functional Description (Conllnued) 
The AID converter'a successive approximation regilter 
(SAR) II r_1 on the pooillve edge of lhe ltar! conversion 
(SC) pul .. , The conversIOn Is begun on the failing edge 01 
Ih. ltar! _n pul ... A conversIOn In prOCesl will be 
Inl.rrupled by receipt of a new etart converlion put ... Con. 
Unuou. _n may be accomplishOd by tying the end· 
ol.convlreton (EOC) oUlpuI to Ihe sc Input. If uled in thll 
mOde. an .......... Ian converaion pulle Ihouid be applied 
art" POW" up End·o'..,onvorsion WIll go low be!ween 0 
.nd 8 clocll puI ... alter the rising edge 01 lIart convor.oon. 

Tho mo.1 Important lectiOn of Ihe AI 0 conv.rter is Ihe 
oomparalor. II I. thll Hetlon which Is rosponslbl. lor Ihe 
ulllmlllt. accuracy or the entire convorlor. II 18 elso tho 

III 

III 

I '" 
I 

IG' 

"' 
S 

fULl·SCALf 
(AflOR w III lSI 

w......:.:....:..:.....:..._.....:..:... __ v,. 
'" 1.11 l" ." '" '" '11 
YII AI fRAClIOI OF FULL·KAL( 

FIGURE 2. 3-BIt AID Tranll" Curve 

comparator drlft which h .. the "' ...... In'_ on lhe 
repeatability of the devic •. A IlhOpper-ltablIlJed compar.lor 
provides the mOlt .lfeclive method Of .. liatylng III lhe con­
vortor reQuirementl. 

The chopper-stabilized compar"or convtIrte !!Ie DC Input 
signal into an AC ligna!. TNI ligna! It Ih.n fed throught • 
high oain AC amptnler and h .. the DC lev.i r .. lore<!. Thl. 
technique limits the drlft ~I of lhe .mplllIe< tinea 
the droit il I DC Component wNcII It no! p •• 1ed by the AC 
amphl •• r. This makes the enlll. AID con .... ., .""emely 
,nson •• I,ve 10 I.mper.t ..... lOng term drill .nd input OIlNt 
orrors 

FIflUfe 4 ,hows • typical error curve for lhe AOC0808 II 
me •• urod using Ihe procedure. outlined tn AN·178. 

'" 
'" § III 

~ '" 
g '" 
~ '" 

'" 

"'IIITl llllOLUTlOI 
"~fI" COIIVI~TI~ 

000 1a.---------VIN 
." ./1 ZI\ I" 4/1 '" '" ,,, 

VIN AI ,RACTIO,. 0' 'ULL&AU 

FIGURE 3. 3-BII AID AblOlut. Aoouraoy Curv. 

-1'1 f( 'III liCE LINE 

FIGURE 4. Typical Error Curvo 
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Connection Diagram. 

INl INZ 
IN. III 

INS INO • ". 

IN, MO. 
.. , AOD • 

START ADD C 

EDC ALE 
~06 '-'IISI 

OUTPUT tHAlLt , ,-I 
ClDCl< ,-I 

VI)o 2-' 
VIt[F(+) 'Z-'LSI 

GND VIt[F(-) 
2-7 2-' 

'",/H/.".II 

Order Hum~r ADCOIOICCH. ADCOIOtCCH. 
AOC0808ClCJ or AocoeaecJ 
... HI PlIOk ... J21A Of HIlA 

Timing Diagram 

nOel 

...... n 

'" 

MUO; 
IWUT 

c ........ "" .... , ".'flNlAl ... tI 

."",T 
IIAIU 

,I< 

I- '0-1 

r--o. ... NIl 

1----~ -\ -1ft, 
-7 1-'1""-' I- f-- .... tA 1111. ... I ... 
• '1 

-:k - -. --
I ','Il. 

X 
>- ,,_1 

'--1:. 1-

.. - .... "1- .-

: 

~ 

"0 

'" 
INI .. , 
INS 
IN, 

r' 
'-'LSI 
Ym(-) 

2-' 
2,-7 

GND 

Ym(+) 

TUHl,,71 .. ', 

Orde< Hum~r ADCOIotCCV Of AOCOlOtCCV 
... HI hell ... VilA 

• X 

y----

/ 

-. -t 
I"""" ·---------------.!".!.'!!'-------------------.. ( ...... ____ ....tr 
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