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Lampiran 1 : Program Alat 

{Oleh : BUD: (Nrp : 5103094043)) 

uses newdelay,crt,dos; 

cor.st cac=$300; 
adc=$302; 
fcb=$58; 
fs=10000; 
sampel=1024; 

var y,h,hd,w,h1,h2 : array[O .. sampel] of real; 
x array[O .. sampel] of integer; 
i,j,l,k,n,kl integer; 
yd,fc,fcl,fc2,sa,tw,fc_up,fc down real; 
menu char; 

{Abstrak procedure Lpf adalah prosedur untuk Lowpass Filter yang 
didalamnya berisi penetapan harga input untuk frekuensi cutoff, 
transition width, dan stopband attenuation serta perhitungan 
koefisien filter) 
procedure Lpf; 
begin 

repeat 
clrscr; 
writeln('================') ; 
writeln(' LOWPASS FILTER '); 
writeln('================'); 
writeln; 
write('Frek. cutoff (Hz) 
write('Transition Width (Hz) 
write('Stopband Attenuation (dB) 
if sa<=21 then 

begin 
writeln ('Window 

');readln(fcl); 
, ) ; readln (tw) ; 
');readln(sa); 

Rectangular') ; 
fc:=fc1/ (fs+15000); 
k:=round(0.9*(fs+15000)/tw); 
writeln('Jurnlah koefisien filter = ',k); 
if k>lOO then writeln('Filter tidak mampu ! !!'); 
delay (1000); 
for n:=O to (k-l) do 
begin 
if n=O then hrO] :=2*fc 
else h[n) :=(2*fc*sin(n*2*pi*fc))/(n*2*pi*fc); 
end; 

end; 
if (sa>2l) and (sa<=53) then 

begin 
writeln('Window Hamming'); 
fc:=fcl/ (fs+50001; 
k:=round(3.3*(fs+5000)/tw); 
writeln('Jumlah koefisien filter = ',k); 
if k>lOO then writeln('Filter tidak mampu !! !'); 
delay(lOOO) ; 



end; 

for n:=O to (k-l) co 
begin 
if n=O then h[O] :=2*fc 
else hd [n]:= (2*fc*.sin (n*2*pt*fc)) / (n*2*pi *fc); 
if n=O then w[O] :=1 
else win] :=0.54+0.46*cos ((2*pi*nl /k); 
h[n] :=hd[n]*w[n]*1.25; 
end; 

end; 
if (sa>531 and (sa<=741 then 

begin 
writeln ('Window 
fc:=fcll (fs+2000); 
k:=round(5.5* (fs+2000)/tw); 

Blackman' I ; 

writeln('Jumlah koefisien filter = ',kl; 
if k>100 then writeln('Filter tidak mampu ttl'); 
delay(10001; 
for n:=O to (k-1) do 
begin 
if n=O then h[O] :=2*fc 
else hd[nl :=(2*fc*sin(n*2*pi*fcll/(n*2*pi*fc); 
if n=O then w[O] :=1 
else 

w [n] : =0.42+0. 5*cos ( (2*pi *n) / (k-1) ) +0.08* cos ( (4 *pi *n) / (k-1) ) ; 
h[nl :=hd[nl*w[n]*1.25; 
end; 

end; 
until (k<=l 00 I ; 

{Abstrak procedure Bpf adalah prosedur untuk Bandpass Filter 
yang didalamnya berisi penetapan harga input untuk frekuensi 
cutoff at as dan bawah, transition width, dan stopband attenuation 
serta perhitungan koefisien filter} 
procedure Bpf; 
begin 

repeat 
clrscr; 
writeln('================='I; 
writeln(' BANDPASS FILTER 'I; 
writeln('================='I; 
writeln; 
write('fc atas (HzI 
write('fc bawah (HzI 
write ('Transition Width (HzI 
write ('Stopband Attenuation (dB) 
if sa<=21 then 

begin 
wri teln ( 'Window 
fc2:=(fc_up)/(fs+l0000); 
fcl:=(fc_do wn l/(fs+l0000); 

'I;readln(fc_upl; 
'I;readln(fc downl; 
, I ; readln (twl ; 
'I; readln (sa) ; 

Rectangular') ; 

k:=round(0.9* (fs+l0000)/tw); 
writeln('Jumlah koefisien filter = ',kl; 
if k>100 then writeln('Filter tidak mampu !! !'I; 
delay(10001; 



end; 

for n:=O to (k-1) do 
begin 
if n=O then h[O] :=2*(fc2-fc1) 
else begin 

h2[n] :=(2*fc2*sin(n*2*pi*fc2))/(n*2*pi*fc2); 
h1fn] :=(2*fc1*sin(n*2*pi*fc1) )/(n*2*pi*fcl); 
h[n] :=(h2 [n]-hl [n]); 

end; 
end; 

end; 

if (sa>21) and (sa<=53) then 
begin 
writeln ('Window 
fc2:=(fc_up)/(fs+4000); 
Fel:= (fe_down) I (f5+4000); 
k;=roun d(3.3*(fs+4000)/tw) ; 

Hanuning'); 

writeln('Jumlah koefisien filter = ',k); 
if k>100 then writeln('Filter tidak mampu !!! '); 
delay(1000) ; 
for n:=O to (k-l) do 
begin 
if n=O then h[O] :=2* (fc2-fc1) 
else begin 

h2[n] :=(2*fc2*sin(n*2*pi*fc2))/(n*2*pi*fc2); 
hl[n]:=(2*fcl*sin(n*2*pi*fcl))/(n*2*pi*fcl); 
if n=O then w[O] :=1 
else w[n] :=0.54+0.46*cos((2*pi*n)/k); 
h[n]:=(h2[n]-hl[n])*w[n]; 

end; 
end; 

end; 

if (sa>53) and (sa<=74) then 
begin 
wri teln ( 'Window 
fc2:=(fc_up)/(fs+2500); 
fcl:=(fc down)/(fs+2500); 
k:=round(5.5*(fs+2500)/tw); 

Blackman'); 

writeln('Jumlah koefisien filter = ',k); 
if k>lOO then writeln('Filter tidak mampu !!! 'I; 
delay(1000) ; 
for n:=O to (k-l) do 
begin 
if n=O then h[O] :=2* (fc2-fcl) 
else begin 

h2[n] :=(2*fc2*sin(n*2*pi*fc2))/(n*2*pi*fc2); 
hl[nJ :=(2*fcl*sin(n*2*pi*fcl))/(n*2*pi*fcl); 
if n=O then w[O] :=1 
else 

w[nJ :=O.42+0.5*cos((2*pi*n)/(k-l))+O.08*cos((4*pi*n)/(k-1)); 
h [n] := (h2 (nJ -hI [n]) *w[nJ; 

end; 
end; 

end; 

until (k<=100); 



{Abstrak procedure Bsf adalah prosedur llntllk Bandstop Filter 
yang didalnmnya b~risi penetapan harga input untuk frekuensi 
cutoff atas dan bawah, transition width, dan stopband attenuation 
serta perhitungan koefisien filter) 
procedure Bsf; 
begi!1 

repeat 
clrscr; 
writeln('=================') ; 
writeln(' BANDSTOP FILTER '); 
writeln('=====~===========l); 

writeln; 
write/'fc atas 1Hz) 
write('fe bawah (Hz) 
write('Transition Width (Hz) 
write ('Stopband Attenuation (dB) 
if sa<=21 then 

begin 
writeln (' Window 
fc2:=fc_up/(fs+l0000); 
fcl:=fc down/(fs+10000); 

');readIn(fc up); 
');readIn(fc down); 
, ) ; readIn (tw) ; 
') ; readIn (sa) ; 

Rectangular'); 

k:=round(0.9* (fs+l0000)/tw); 
writeln('Jurnlah koefisien filter = ',k); 
if k>100 then writeln('Filter tidak mampu !!! 'I; 
delay(lOOO) ; 
for n:=O to (k-l) do 
begin 
if n=O then h[0):=1-2*(fc2-fcl) 
else begin 

h2[n] :=(2*fc2*sin(n*2*pi*fc2))/(n*2*pi*fc2); 
hl[n] :=(2*fcl*sin(n*2*pi*fcl))/(n*2*pi*fcl); 
h[n] :=hl[n]-h2[n]; 

end; 
end; 

end; 

if (sa>21) and (sa<=53) then 
begin 
wri teln ( , Window 
fc2:=fc_up/(fs+2000); 
fcl:=fc down/(fs+2000); 
k:=rOllna(3.3*(fs+2000)/tw) ; 

Hamming'); 

writeln('Jumlah koefisien filter = ',k); 
if k>100 then writeln('Filter tidak mampu !! !'); 
delay(1000) ; 
for n:=O to Ik-l) do 
begin 
if n=O then h[0]:=1-2*(fc2-fcl) 
else begin 

end; 
end; 

h2[n] :=(2*fc2*sin(n*2*pi*fc2))/(n*2*pi*fc2); 
hI [n) :=(2*fcl*sin(n*2*pi*fcll I / (n*2*pi*fcl); 
if n=O then w[O] :=1 
else begin win] :=0.54+0.46*cos( !2*pi*n)/k); 
h[n] :=(hl[n]-h2[n])*w[n]; end; 
end; 



end; 

If (sa>53) and isa<=74) then 
hegin 
-wri teln I' Windo-w 
fc2;=fc_up/fs; 
fcl:=fc_down/fs; 
k:=roundI5.5*fs/t-w) ; 

Blackman') ; 

-writelnl'Jumlah koefisien filter = ',k); 
if k>100 then -writeln('Filter tidak mampu !!! '); 
delay(1000) ; 
for n;=O to Ik-1) do 
begin 
if n=O then h[O] :=1-2*lfc2-fc1) 
else begin 

h2[n]:=(2*fc2*sin(n*2*pi*fc2))/(n*2*pi*fc2); 
h) [n] := (;:>*fc:1.*s1n In*2*pi*fc:1 ) )/(n*;:>*pi*fc:1); 
if n=O then -w[0):=1 
else begin 

-w [n) : =0.42+0. 5*cos 1 12 *pi *n) / I k-l) ) +0.08* cos 1 14 *pi *n) / 1 k-1) ) ; 
h[n) :=lhl[n]-h2[n])*-w[n]; end; 

end; 
end; 

end; 

until (k<=lOO); 

{Abstrak procedure interruDt untuk Baca_ADC dan Baca ADCl 
berfungsi untuk pengaturan pengarnbilan data/sampel dan tap filter, 
pengolahan dan perhitungan output Filter Digital} 
procedure Baca_ADC; interrupt; 
begin 

xli] :=port-w[adc] and $FFF; {baca data pada adc) 
xli) :=x[iJ xor $800; 
yd:=O; 
for 1:=0 to 31 do 

begin 
j :=i-l; 
if j<O then j:=sampel+j; 
yd:=yd+ ((h[l]*x[j])); 
end; 

port-w[adc] :=fcb; 
y[iJ :=yd; 
port-w[dac] :=roundly[i]); 
inc Ii) ; 
if i>=sampel then i:=O; 
port[$20) :=$20; [normal end of interrupt PIC 8259 slave} 

end; 
procedure Baca_ADCl; interrupt; 
begin 

xli] :=port-w[adc) and $FFF; 
xlil :=x[i] xor $800; 
yd:=O; 
kl;=k-l; 
for 1:=0 to kl do 

begin 
j:=i-l; 
if j<O then j:=sampel+j; 

{baca data pada adc} 



end; 

yd:=yd+ I Ih [lJ *x [j])); 

end; 
portw[adc] :=fcb; 
y[iJ:=yd; 
if y[i]>2048 then portw[dacJ :=round(y[i])-2048 
else if y[i]<2048 then portw[dac] :=round(y[i])+2048 
else portw[dac]:=round(y[i]); 
inc Ii) ; 
if i>=sampel then i:=O; 
port[$20J:=$20; (normal end of interrupt PIC 8259 slave) 

{Abstrak : Program Utama berisi ten tang inisialisasi ADe, tampilan 
menu filter, pengaturan set interrupt vector untuk procedure 
interrupt Baca_ADC dan Baca_ADCl, dan IRQ} 

(Program utama) 
begin 
clrscr; 

portw[adc] :=fcb; 
i:=O; 
writeln('=================='); 
writeln(' FILTER DIGITAL '); 
writeln('==================') ; 
writeln ('1. LOWPASS FILTER'); 
writeln('2. BANDPASS FILTER'}; 
writeln('3. BANDSTOP FILTER'); 
writeln('=================='); 
write('Type Filter yang dipilih 
case menu of 
, 1 ' Lpf; 
'2' : Bpf; 
'3' : Bsf; 
end; 
if (menu='l') or (menu='3') then 
SetlntVec($OD,Addr(Baca ADC)); 

(inisialisasi ADC) 

') ;readln(menu); 

if menu='2' then SetIntVec($OD,Addr(Baca_ADCl)); 
port[$21J :=port[$21] and $DF; {enable IRQ5} 

end. 

repeat 
until keypressed; 
port[$21]:=port[$21] or $20; {disable IRQ5} 
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Lampiran 3: Data Sheet ADC MAXI 96 

"''-I~JXI~'-I 
Multirange, Single +5V, 12-Bit DAS 

with 12-Bit Bus Interface 

_______ General Description 
rho MAX196/MAX198 multirangc, 12-hit (jata-acquisi
tion systems (DAS) rrxluire only a single +5V supply for 
operation, yet convert analog signals at tlleir inputs u[l 
to ±10V (MAXl96) and ±4V (MAX198), fllese syswms 
[lrovide six analog Input channels that arc indepen
dently software programmable, for a variety of rangeo: 
± 10V, ±5V, OV to ,1 OV, and OV to ,5V for the MAX196; 
±VREF, ±VREF/2, OV to +VREF, and OV to +VREF/2 for 
the MAX198, I hiS range sWitching increases the elfec
tive dynamiC range to 14 bits and provides the fleXibility 
to interface ± 12V, ± 15V, and 4mA to 20mA powor,,,! 
sensors to a single -t 5V s~tern. In addition, U1CSC con
verters are fault protected to ± 16.5V; a fault condition 
on any channel will not affect the conversion result of 
the! selected channel. Other features includE> a 5MHz 
bandwidth track/hold, 100ksps throughput rate, soft
ware-selectable internal/external clock, internal/external 
acquiSition control, 12-hii p"rallel interface, and intHrnal 
4,096V or external reference, 

Two programmable [lower-down modes (5T6YPD, 
fULLPD) provide low-current shutdown between con
versions, In 5TBYPD mode, the reference buffer 
remains active, eliminating start-up delays 

The MAX 196/MAX 198 employ a standard microproces
sor (pP) interface, A three-staW data 1/0 port is config
ured to operate with 16-bit data buses, and data
access and bus-release timing specifications are com
patible with most popular pPs, All logic in[luts and out
puts are TTL/CMOS compatible, 

These deVices are available In 28-pin DIP, wide SO, 
5S0P (55% smaller in area than wide 50), and ceramic 
56 packages, For 8,4 bus interface, see the MAX197 
and the MAX199 data sheets. An evaluation kit will be 
available after December 1995 (MAX196EVKIT-DIP), 

___________________ AppNca6ons 
Industrial-Control Systems 

Robotics 

Data-Acquisition Systems 

Automatic Testing Systems 

Medical Instrumf~nt5 

Telecommunications 

FunctKmal Diagram appears at end of dala shee/. 

h'lAXlh'I 

________________________ ~eatures 
• 12-Bit Resolution, 1/2lSB linearity 

• Single +5V Supply Operation 

• Software-Selectable Input Ranges: 
",10V, ",5V, OV to + 10V, OV to +5V (MAX196) 
",VREF, ",VREFI2, OV to +VREF, OV to +VREF12 
(MAX198) 

• Internal 4.096V or External Reference 

• Fault-Protected Input Multiplexer 

• 6 Analog Input Channels 
• 611S Conversion Time, 100ksps Sampling Rate 

• Internal or External Acquisition Control 

• Two Power-Down Modes 
• Internal or External Clock 

Ordering In'ornlation 
PART TEMP, RANGE PIN-PACKAGE 

MAX196ACNI O'C [0 + 70"C 28 Narrow Plastic DIP 

MAX196BCNI O"C [0 + 10°C 28 NarrON PlastiC OIP 

MAX196ACWI O'C to + 70'C 28 Wide 50 

MAX196BCWI OT to .70T 28 W,de SO 

MAX196ACAI OT to + 70'C 28 S50P 

MAX196BCAI O'C to ·70"C 28 SSOP 

Ordering InfonnatlOn continued a/ end of data sheet 

__________ Pin Configuration 

TOP VIEW 

WR 

RD 

IN1 

Rlf 

RUADJ 

CH5 

DIPISOISSOPlCeramic 58 

Maxim Integrated Products 

Call toll free 1·800·722·8266 for free samples or literature_ 



Multirange, Single +5~ 12-Bit DAS 
with 12-Bit Bus Interface 

ABSOLUTE MAXIMUM RATINGS 
Von to AGND 
AGND (0 DGNO 
REF to ACND 
REFADJ 10 AGND 

-0.3V to -7V Wide SO (dcrale 12.50mW("C above + lO~C) .1000mW 
-0 3V to "03V SSOP (derate 9.52mWrC above .... 70"e) J62mW 

-O.3V to (VI)O .0.3V) NarrOW' Ceramic S8 (derate 2O.00mWrC above -;- JOOC) .. 1600mW 
-o.w to (VlJD - 03V) 
-0 W to (VI)[) _ 03V) 
-OW 10 (VIJO .03\1) 

i::16.SV 
Continuous Power D!ssipatiorl (TA ~ lOCe) 

Operating Temperalure Ranges 
MAXl96.C I/MAX198.C I. 
MAX19G.C ilMAX19S.E. 1 

MAX 196 _MYIIMAX19S_MYI. 
Storag(~ Tempe-rature Range .. 

NarrO\r\' Plastic DIP (dC~ri1IC 1 429mW/"C ah()IJ{~ .,...lO.oc) .. 1143mW Lead Temperature (soldering, 10sec) 

.O"C 10 +70"C 
-40"C to +85 <lC 

.-55"Clo .125"C 
.. -65"Cto+150"C 

,300"C 

Strcssc::; beyond those /!::;:ed uni1el "Abso;\J!e M.-JXlm!1m Raflogs" may cause pemJiment dam,-'9'9 to the da,ke TheSe are stress ratings only, and func:{imal 
O{JfYdfi()(1 of !Iv; (fevluJ ,J( ttv'SP 01- dny Orl18' conditions beyond rtlO5e lridlcared ;illhe operatJOndl sections 01 file specifications IS not implied. txposure to 
absolute frJdXlfflUlJlldflfig C()/lr.iitIOfls ,;,. f-:x{,,,-,de(/ peo(}(ls ,:nay dlt<Y:! (leL'ICe relhtl.JINy 

ELECTRICAL CHARACTERISTICS 
(VDD ~ 5V -5%: unipoir:trihlpolar r('lnge; externr:tl refen'!nce mocie. VRH = 4.096V; 4.7JJF at REF rio; external clock. feLK = 2.0MHz 
wah ~Oo/, duty cyclr:, TA ~ TMIN to TMAX: unless otherwise noted. Typical values are at T /I.. " --,-25 C1C.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

ACCURACY (Note 1) 
---- _ .. -- ------ -----,---- ---------- .-

Bits Resolution 12 
-

Inlegral Nonlinearity 
MAX196AIMAX198A ~1/2 

LSB INL 
MAX1968/MAX198B ± 1 

Differential tJontinenrity DNL ±1 LSB 

MAX196A1MAX198A ±3 
Unipolar 

MAXl96B/MAX198B ±5 
Offset Error LSB 

MAX 196A/MAX198A ~.s 
Bipolar 

MAX 1 96B/MAX 198 B :tlO 

Channf!l-lo-Ctlnnnel Off5r~1 Unipolar t-O.l 
LSB 

Error Mmctling Bipolar ±O.~ 

MAX 196A1MAX 1 98A ±7 

Gain Error 
Unipolar 

MAXl96B/MAX198B :tlO 
LSB 

(Note 2) MAX196A1MAX198A ±7 
Bipolar 

MAX196B/MAX19SB :+:10 

Gain T empNalure Coefficient Unipolar 3 

(Note 2) Bipolar 5 
ppm/"C 

DYNAMIC SPECIACATIONS (10kHz sine-wavp.lOpul. ±10Vp-p (MAX196) Of ±4096Vp-p (MAX198), fSAMPLE ~ 100ksps) 

MAXl96M<1AX198A 70 
Signal-fo-Noise + DI~fortion Ratio SINAD dB 

MAX196B/MAX198B 69 
Total Harmonic Distortion THD Up to the 5th harmonic -S5 -78 dB 

Spurious-Free Dynamic Range SFDR 80 dB 

Ch<inncl-to·Channci Crosstalk 
50kHz, VIN" ±5V (MAX196) or ±4V (MAX198) 

-86 dB 
(Note 3) 

Aperture Delay Externa! elK modeJexlcrnal acquisition control 15 ns 

ExtArnal elK mooe/exlernAI acqlJi<;ition control <50 ps 
Aperture Jawr Internal eLK mode/internal acquisition 

10 ns 
control (Note 4) 

2 N1AXIAt 



! 

Multirange, Single +511, 12·Bit DAS 
with 12·Bit Bus Interlace 

ELECTRICAL CHARACTERISTICS (continued) 
(VOD =- 5V -:-5%: unipolarltfl001i'lr range: r~xternal reference mod(~, VRH = 4.096V, 4./I.lF at REF pin: external clock. felK = 2.0MHI 
with 50% duty cycle: TA ~ TMIN to TMIIX. unless otherwise noted. Typica! values af(~ at TA _- _2:'cC.) 

PARAMEiER-~ SYMBOL CON-OITIONS------.--:-:M"'IN-,----:TY=P:-- MAX 

ANALOG INPUT , 

Track/Hold Acquisition Time fCLK ~ 2.0MHl 3 J1s 
:-: 1 OV or ~Vl-<J-J- r(]nge ;, 

I 
-3dB .... :N Of :":"VI<t-~/2 rangf: 2.b 

Small-Signal Bandwidth 
rolloff 

,-- MH7 
oV to 10V or OV to Vm:f- range 2;' 

OV to !JV or OV to VRH/2 range 1.2S -l 0 10 
MAX196 

0 " I 
I I 

lJnirmli1f 
0 VRI-'f- I MAX198 
0 V"EFI2 Input Voltage Range 

V,N V 
(see Taule 3) -10 10 

MAX196 
-5 5 

Bipolar 
-VREF VRH 

MAX198 
-VREf/2 VREFI2 

OV to lOV ri'lnge 720 
MAX196 

Unipolar OV to 5 V range 360 

MAX198 01 10 

Input Current liN ~lOVrange -1200 /20 jJA 
MAX196 

±~V range -600 360 
Bipolar 

~VREf range -1200 10 
MAX198 

= VREF/2 range -600 10 

Input Resistance 
~VIN Unipolar 21 

kil LJiN Bipolar 16 

Input Capacitance (Note 5) 40 rF 

INTERNAL REFERENCE I 

REF Output Voltage VRH TA = +2S aC 4.076 4096 4.116 V 

REF Output Tempco MAX195_ C/MAX198_C 15 
(Comad Maxim Applications for 

TC VREF MAX196_E/MAX198 __ E 30 ppm/"C 
guararteed temperature drift 
specificRtions) MAX196 M/MAX198 M 40 

Output Short-Circuit Curren! 30 mA 

Load Regulation OmA to O_SmA output current (Note 6) 10 mV 

Capacitive Bypass at REF 4.7 ~F 

REFADJ Output Vonage 2.46S 2.,,00 2,53:) V 

REFADJ Adjustment Range With recommended Circuit (Figure -1) 1-1,b % 

Buffer Voltage Gain 1.6384 VN 

.NIAXlhI 3 



Multirange, Single +5~ 12·8it DAS 
with 12·Bit Bus Interface 

ELECTRICAL CHARACTERISTICS (continued) 
(Voo = bV :.-:-S%; un~pol('lr/bipolar range; external reference mode, VW-:F- 4.096V; 4.7~F at REF pin: external clock, fCLK = 2 OM Hz 
with 50% duty cycle, T 1\ TM1N to TMAX, unless oth~rwisc nOIQd_ Typical values are at T A = +25 C C.) 

PARAMETER I SYMBOL ! CONDITIONS ~N TYP MAX ! UNITS 

REFERENCE INPUT (burr{~r dt<;a\)icd, rCf{~rF,n(e input applied 10 RtF pin) 

Input Voltage r-'<3ngc 24 4.18 V 
-

Normal or STANDBY 
400 VR!-:~ ~ power-down mode Input CUfl en! 

4.18V 
jlA 

FlJLL power-down mooe 1 
--

10 k!l Normal, or STANDBY power-down mode 
Input RCSI'itanc(; 

FULL power-down mode " Mn 

REFAD J Tllrf;c;hoIrJ for 

I VOO - oOmV V 
Bulfer Disahle 

POWER REQUIREMENTS 
_.- .... .. - - --- -- - - - - -- ----- _.,._ .. 

Supply Voltage Voo 4.75 5.25 V 

Normi11 mode. bipolar ranges 18 
mA 

Normal mode. unipolar ranges 6 10 
Supply Current 100 

STANDBY power-down mode 700 850 

FUll power-down mode (NOIe 7) 60 120 
~A 

Power-Supply RE;jf:ction Ratio External reference - 4.096V ,0.1 ± 1/2 
PSRR lSB 

(Note 8) Internal reference ± 1/2 

TIMING 

Internal Clock Frequency fCLK eel K ~ 100pF 125 1.56 2.00 MHz 

External Clock Fr(~q!jency Range fCI K 01 2.0 MHz 
c----- I External ClK 30 

tACQI Internal acquisition I Intefnat ClK 3.0 5.0 
AcquislIion Time 

External acquisition (Note 9) 3.0 
~s 

tACOt-o 
After FUllPD or STBYPD 5 

Ext",nat elK 60 
Conversion Time tCONV 

Internal elK. eClK ~ l00pF 6.0 I. / 10.0 
~s 

External ClK 100 
Throughput Rate 

Internal elK, Co K : l00pF 62 
ksps 

Bandgap Referf--!nce 
Power-up (NO!e 10) 200 J1S Start-Up Time 

To O.lmV REF hypasc, I CRe;" 4/~F 8 
Reference Buffer Settling 

cap3citcx" fully disch8rgedJ CREF =- 33~F 60 
ms 

DIGITAL INPUTS (D7-DO. elK. RD. WR. tS) (Note 11) 
--_. -------- ~-- - - - _.- ---- ----- ----- --- _._------- ----

Input Higtl Voltage VINH 2.4 V 

Input Low Voltage VINI 0.8 V 

Input Leakage Current liN VIN '-' OVor Voo ±10 ~A 

Input Capacitance CIN (Note 5) 15 pF 

4 .MAXIAII 

I 

, 

I 



Multirange, Single +5~ 12-Bit DAS 
with 12-Bit Bus Interface 

ELECTRICAL CHARACTERISTICS (continued) 
(V DO :N -:::)%; unlpnli1r/hipoli'lf range: external refc(r~nce mooe, Vr-(H = 4.09(;V 4.7pF 8! REF pin: r~xlcrna: clock. [eLK 2.0MH7 
with tJO% duty cycle: TA T M:N to TMl,X: unless otherwise noted. Typ!cal v.1h.Jp-s i'l.re at TA - 2:1~C.) 

CONDITIONS I MIN TYP 

Throe·State Output CapaCitance Caul I (Note ~)) 
~_~~ _________ --'-------'='---L-'----~-'----__ ~_ 

TIMING CHARACTERISTICS 
(VO!) = t>V -<::~%: unipolar/bipolar range: external reference mode. VRt'F - 4.o96V: -1 ljJF at r~EF plr.~ external clock, fUK - 2.0MHz 
with tJO% duty cycle; TA =c TMIN 10 TMAX. unless otherwise noted) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

CS Pulse Width te, 80 ns 

WR Pulse Width tWR 80 ns 

CS to WR Setup Time lCSWS 0 ns 

C5 to WR Hold Time tCSWH a ns 

CS to RO Setup Time tCSRS 0 ns 

(3 to RD Hold Time tCSRH a ns 

elK to m Setup Time tews 100 ns 

ClK to WI< Hold Time ICVJH 50 ns 

Data Valid 10 WR Setup tos 60 ns 
-

Data Valid to WR Hold tOH a ns 

RD Low to Ouy.')ut D<'1ta Valid too Figure 2, C( " 100pF (Note 12) 120 os 

RD Higll fO OU{PUt Disable tTR (Note 13) )Q os 

1m low to INT High Delay IINT1 120 os 

Note 1: Accuracy specirical'lons tested at VDO "" ~.OV. Performance at power-supply tolerance limits guaranteed by Power-Supply 
Rf'Jection test. Tested for the ± lOV (MA.X196) and ±4.096V (MAX198) input ranges 

Note 2: External reference: VI~EF = 4.096V, offset error nulled. ideal last code transition '-'- FS - 3f2LS8 
Note 3: Ground "on" channel; sine wave applied to ali ·'orr channel,>. 
Note 4: Maximum full-power input frequency for 1 LSB error with lOns jitter = 3kHz 
Note 5: Guaranteed by des1gn. Not tested 
Note 6: Use static loads only. 
Note 7: Tested using internal reference 
Note 8: PSRR measured at full-scale 
Note 9: EXff~rnal acquisilion timing· starts at delta valid at ACQMOD = low control byte: ends at rising edge of WR with ACQMOO 

=.- high control byte 
Note 10: Not subject to production testing. Provided for design guidance only 
Note 11: AI! input control signals specified with tR ~, tF ~ :)ns from a VOltage level of 0_8V to 2 4V 
Note 12: too is measured with (he load circuits of Figure 2 and defined as the time required for an output 10 cross O_BV or 2.4V 
Note 13: t! R is defined as the time required for the data lines 10 change by O.SV 

.MAXI~ _________ ~~~ ____ ~~ __ ~ _______ . ___ . ___________ 5 



Multirange, Single +S~ 12-Bit DAS 
with 12-Bit Bus Interface 

__________________ 1Ypica/ Operating Characteristics 
(Til, - +2Y'c' unless JH10rvvisc noted.) 
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Multirange, Single +511, 12·Bit DAS 
with 12·Bit Bus Interface 

_______________________________________________________ PinL)escription 

PIN NAME FUNCTION 

Clock InruL In extNnal clock mode. drive elK wilh a TTL/CMOS-compatible r:lock In internal clock mo(]r., 
1 ClK place () cap3citor (CC! K} from this p'ln to ground to set the internal ciock fu;qucncy: feu'. ~ 1 .5GMHz typical 

with CUK - lOOpF 
-- --

2 CS Chip Select. active (ow 

3-14 D11-DO 
I 

Three-Slate Digital I/O, 011 o MS8 
-

15 AGND Analog Ground --
16-21 CH0--CH5 Analog Jnpu! Channels 

22 REFADJ 
Bandgar Voltage-Reference Output/External Adjust Pin Bypass with a O.OljJF capacitor to ACND Connect 
to Voo wh~n uSing em external reference al the REF pin 

--
Reference Buffer Output/ADC Reference Input. In inlern<'ll rclerence fTlO(Jf~, the reference bulfp.r prOVidE'S a 

23 REF 4.096V nominal output, externally adjustable at REFAOJ_ In exlernal reference mcxJc, disable the imernal 
buffer by pulling REFADJ 10 Vuu 

24 !NT iNT goes low when COilVer-Slon IS comrlete and output dnla is reaoy 

25 RD If CS is low, a falling edge on RD will enable a read operation on the d.:1ta bus 

In the int(~rnaJ acquisition mode. wt~n CS is low. a rising edge on WR latches in configuration data and starts?~ 
26 ljiR acquisition plus a conversion cycle. In the external acqu·lsrtion mode. when C::S is lOW". the first rising edg? on WR 

starts an acquisition. and a second rising edge on WR ends acquisition and starts a conversion cycle 

21 Vuu +!lV Supply_ Bypass with 0 1pF capflcitor to AGND 

28 DGND Digital Ground 

+5\1 
______ lJetailed lJescription 

lOOk .~---"-VVv'v--1 v --'-j------f REFAn) t J\5~"'A 
Converter Operation 

fhe MAX196JMAX19S multirange, fault-tolerant ADCs 
use successive approximation and internal input 
track/hold (T/H) circuitry to convert an analog signal to 
a 12-bit digital output_ Itle 12-bit parallel-output format 
provides easy interface to microprocessors (~Ps)_ 
Figure 3 shows the MAX196/MAX19S in the simplest 
operational configuration. 

F.-L AIIAXIAII 
24' 001 "F

1 
MAXI96 

FIgure 7. Refcrencc-Aqjust CIrcuit 

Doo'~ 
31 i ClOAQ 

- -
a) High-l 10 VOH and VOL:O VOI--I 

MAXI98 

h) Hk]f"t-l to VOL and Voo to VOl 

FIgure 2 Load ClrcUI!s for Enable Time 

hlAXl.NI ------------

Analog-Input TracklHold 
In the internal acquisition control mode (control bit D5 
set to 0), the T/H enters its tracking mode on WR's ris
ing edge, and enters its hold mode when the internally 
timed (6 clock cycles) acquisition interval ends_ In bipo
lar mode "nd unipolar mode (MAX196 only) il low
impedance input source_ which settles in less than 
1 _5ps, is requirm to maintain conversion accuracy at 
the maximum conversion rate. 

When the MAX 198 is configured for unipolar mode, the 
input does not need to be driven from a low-impedance 
source. The acquisition time (tAZ) is a function of the 
source output resistance (Rs), the channel input resis
tance (RIN), and the T IH capacitance. 

7 



Multirange, Single +516 12-Bit DAS 
with 12-Bit Bus Interface 

Acquisition time is calculated as follows: 

For OV to VREF: tM ~ 9 x (Rs ' RIN) x 16pF 

For OV to VREF/2: tAl ~ 9 x (Rs ' RIN) x 32pF 

whma RIN 7kll ilnd tAZ is never less than 2~s (DV to 
VREr rango) or 3,J5 (OV to VREF/2 range). 

In ttle external acquisition control rnod(~ (05 1). the 
l/H enters its trHcking mode on the first WR rising edge 
and f~ntcrs its tlold mode wht~n it detects trlr2 second 
WR flsing edge wrth D5 0 0 (soc txtrornal Acquisition 
section). 

'--.r----' 
~PDflTABlJS 

Figure J. Operational D/~1gram 

CHOLD 

VOlTAGE 
REFE.RENCE 

~
liH 
OUT 

53 TRACK oHOLO 

TRACK S4 

$1 ~ BIPOLAR/uNIPOlAR SWI1CH Rl = 12.SkO. (MAX1%) OR 5.12k.O (MAXl9r8) 
$2" INPUT MIJX SWITCH R2 = 8.67kn (MAXl96) OR.", (MAXl92) 
53,54-- I/H SWITCH 

Figure 4. EqUIValent Input Circuit 

8 --- ... ~.---~.--. 

Input Bandwidth 
rhe ADC's input tracking circuitry hilS a 5MHz small· 
signal bandwidth. When using the Internal acquisition 
mode with an external clock frequency of 2MHz, a 
100ksps througllput rate can be achieVed. It is possible 
to digitize hlgh·sp("ed transient events and measure 
periodic signals with bandwidths excGeding the ADC's 
sarnpling rate by using undersampling techniques. To 
avoid high·frequency signals being alinsed into the fre· 
quency band of interest, anti·alias filtering is racom· 
mended (MAX274/MAX275 continuous·time fittors). 

Input Range and Protection 
Figure 4 shows the equivalent input circuit. The full· 
scale input voltage depends on the VOltage at the refer· 
ence (VREF). The MAX 196 uses il scaling factor, which 
allows input voltage ranges of ± 10V, ±5V, OV to + 10V, 
or OV to +5V with a 4.096V voltagf? reference (Table 1). 
Program the desired range by setting the appropriate 
control bits (03, D4) in the contral byrc (Tables 2 and 
3). The MAX198 does not use a scaling factor, so its 
input voltage range directly corresponds with the refer· 
ence voltage. It can be programmed for input voltages 
of ±VREF, ±VREF/2, OV to VREF, or OV to VREFI2 (Table 
3). When an external reference is applied at REFAD), 
the voltage at REF is given by VREF ~ 1.6384 x VREFADJ 
(2.4V < VREF < 4.18V). 

The input channels are overvoltagf? protected to 
± 16.5V. This protection is active even if the device is in 
power·down mode. 

Even with VDD ., OV, the input resistive network provides 
current ·Iirniting tilat adequately protects the device. 

Digital Interlace 
Input data (control byte) and output data are rnulti· 
plexed on a three·state parallel inwrface. This parallel 
I/O can easily be interfaced with a pP. CS, WR, and RD 
control the wrrre and read operations. CS is the stan· 
dard chip·select signal, which enables a pP to address 
the MAX196/MAX198 as an 1/0 port. When high, it dis· 
abies the WR ancj RD inputs and forces the interface 
into a high·Z state. 

Table 1. Full Scale and Zero Scale 
(MAX196 only) 
RANGE (V) ZERO SCALE (V) ·FULL SCALE +FULL SCALE 

010 +5 a ~ VREF x 1.2207 

Ota + 10 0 - VREF x 2.4414 

:t:!J ~ ,VREF x 1.2207 VREF x 12207 

±10 ~ -Vf~EF x 2 41\14 VRn x 2.4414 

.. _ AIIAXI..M 



Multirange, Single +5V, 12-Bit DAS 
with 12-Bit Bus Interface 

Table 2. Control-Byte Format 

07 (MSB) D6 os 04 03 02 I 01 DO (LSB) J 
POl POO ACOMOO RNG SIP A2 1 Al AO I 

BIT NAME 

7.6 PD1. POO 

5 ACQMQD 

4 RNG 

T~lese two bils ::;eiect the Cloe.1<; ,~nll power--down mode~; (Tahir: 4) _ 

f-____ + _____ I-0 ___ IO_I_Of_n_a_lly_c_,o_n_lr_ol_IC_d_"_C_q_U_'S_ftJon{G clock cycles), 1 o· C'Xler, nall~~~_~~~I~~_~~UISI:~~~1 ___ 11 
Selects the full-scale voll~ge magnitude at the Input (Tal)le 3) 

3 SIP 

2. 1. 0 A2. Al. AO 

f-____ + _____ I-S_-C_'IC_'C_·I'_"_un_',p_'_'I_ar_'_'_I)_iPO_la_r_c_o_nv_c_~_si_on_nl_o_dC_'_(T_a_I)_lt~ __ 3_) ______________ ~ 
These are address bils for the jnput mux to select !he "on' channeJ (Tah!e :j) I 

.. _-------------' 

Table 3. Range and Polarity Selection Table 4. Clock and Power-Down Selection 

BIP RNG 
INPUT RANGE (V) INPUT RANGE (V) 

(MAX196) (MAX198) 

P01 POO OEVICEMODE 

0 ° Normal Operation I External Clock Mode 

0 0 0100 010 VREF/2 0 1 Normal Oper?lflon Ilnlf!rni11 Clock Manp 

° 1 010 10 o to VREF 1 0 
Standby Power-Down (STBYPD): clock mode 
is unaffecled 

1 ° ," ±VRf-F/2 

1 1 ±10 :tVREF 1 1 
Full Power-Down (FULLPD). crock mode is 
unafrc...-:led 

Table 5. Channel Selection 

A2 A1 AO CHO CH1 CH2 CH3 CH4 CH5 

0 0 0 * 
0 0 1 * 
0 1 0 • 
0 1 1 * 
1 0 0 • 
1 0 1 * 

hI.AXlhI --- ----------',------------,,---- 9 



Multirange, Single +5~ 12-Bit DAS 
with 12-Bit Bus Interface 

Input Format 
HlP contlol byte IS latched into the device, on pins 
D7-DO, during a write cycle, Tat)le 2 SllOWS the control
toytc format 

Output Data Format 
I he output data format IS binary in Unipo!Cir rnod0 and 
twos-complomont b,nilry,n bipolar modo, Whon reading 
the output diltil, CS ilnd RD must be low, 

How to Start a Conversion 
Conversions are inn-iared with a write operation, which 
selocts the mux cnannol and configurp.s tho MAX196/ 
MAX198 for oither,," unipolar or bipolar input range, A 
write pulse (WR + CS) can "ither start an acquisition inter
valor initiaw a combine(j acqUIsition plus conversion, The 
sampling Interval occurs at tho ("nd of the acquisition 
interval. The ACQMOD bit in the Input control by\(> offers 
two options for acquiring the signal: internal or external. 
The conversion penod lasts for 12 clock cycles in either 
internal or external clock or acquisition mode. 

Writing a new control byte during a convt'>fSion cycle will 
abort th(~ conversion and start a new acquisition interval. 

Internal Acquisition 
S,,'ect internal acquisition by writing the control byte Witll 
the ACQMOD hit clp.~red (ACQMOD ~ 0), This causes 
th" write pulse to Initiate an acquisition interval wtlose 

duration is internally timed, Conversion starts when this 
six-clock-cycle acquisition interval (3~s with feLK ~ 
2MHz) ends (scec fi'lure 5), 

External Acquisition 
Usc the external acquisition timing mode for precise con
trol of the sampling ~perture and/or independent control 
of acquisition ctnd conversion times. ThQ user controls 
acquisition and start -of-conversion with tv'Io separate 
write pulses, T he first pulse, written with ACQMOD e 1, 
starts an acquisition interval of indeterminate lengtll,1 he 
second write pulse, writWn with ACQMOD ~ 0, termi
nates acquisition and starts conversion on WR's rising 
C(j'lc (Figure 6), However, if tile s()cond control byte 
contains ACQMOD c- 1, an indefinite acquisition interval 
is r"st~rted, 

I he address bits for the input mux must have thee same 
values on thee first and second write pulses, Power-down 
mode bits (PDO, PD1) can assume new values on the 
second write pulse (s"" Power-Down Moo'esection), 

How to Read a Conversion 
A standard interrupt signal, INT, is provided to allow the 
device to nag the fJP when the conversion has ended 
and a valid r"sult is available, INT goes low when con
version is complete and the output data is ready 
(Figures 5 and 6), It returns high on the first rearl cycle 
or if a new control byte IS written, 

:---lcs 

// /"'~ 
I-- tc"s - );~/L ~ 

lc)ws_ , I. - !"COI - r---- leo", 
- lWi! - I- ~sws , 

WR / I 

tD~ r-tDl-' 

~ 6VTf \ 
07-DO 

ACQMC[)","C - t",l1 
" 

A IN! 

" 

- toc - r- h, 
HIGH l HlGH-l 

DOur ------~~~----------~,~--------_4~ ________ UA_IA_V_AL_ID ______ ~:>~----~~-
Figure 5 Conversion Timmg Using Infernal Acquisdion Mode 
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Multirange, Single +5V, 12-Bit DAS 
with 12-Bit Bus Interface 

I----- I,s --

// ""~ V ~ cs 

tcswsLt:= tACOI --] ___ t(O\-/ __ -= -1,,;- - tcS-!V. 

WR 

IO~_I) 
-

~ CONTROL 
HYTf 6"'r " 

ACQMOO '" "1" AC()..WU"" U 

INT 

DOtH 

Figure 6. COrlversiorl Timing Using External AcquiSition Mode 

Clock Modes 
The MAXl 96fMAXl 98 operate with either an internal or 
an external clock. Control bits (06, 07) select either 
internal or external clock mode. Once the desired clock 
mode is selected, changing these bits to program 
power-down will not affect the clock mode. In each 
mode, internal or external acquisition can be used. At 
power-up, external clock mode IS selected. 

Internal Clock Mode 
Select internal clOCk mode to free the ~p from the 
burden of running the SAR conversion clock. To select 
this mode, write the control byte with 07 " 0 and 06 . 
1. A lOOpF capacitor between the ClK pin and ground 
sets this frequency to 1.56MHz nominal. Figure 7 
shows a linear relationship between the internal clock 
period and the value of the external capacitor used. 

-
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< z g; 
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I-- I,s;\ - /_1,,;-
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- - f-h 
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DATA VALID 

?OIlJ 

;500 

'GOO 

500 

:.0 ~ DC 150 ZOO ?5C 30J 3:-.c 

CLOCK PIN CAPACJJIING lpl) 

External Clock Mode 
Select external clock mode by writing the control bj'tE' 
with 07 ~ 0 and D6 -c O. Figure 8 shows ClK and WR 
timing relationships in internal and external acquisition 
modes, with an external clock. A 100kHz to 2.0MHz 
external clock with 45% to 55% duty cycle is required for 
proper operation. Operating at clock frequencies lower 
than 100kHz Will cause a voltage droop across the hold 
capacitor, and subsequently degrade performance. 

Figure 7. Imernal Clock Period vs. Clock Pin Capacitance 
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Multirange, Single +51/, 12-Bit DAS 
with 12-Bit Bus Interface 
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Figure 8b External Clock and WR hming (External AcqUIsItion Mode) 
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Multirange, Single +5V, 12-Bit DAS 
with 12-Bit Bus Interface 

____ Applications Information 

Power-On Reset 
~ower-up, ti,e internal power-on reset circuitry sets 
INT high and puts the device in normal operation/extl"r
nal clock mode. Tllis state is selected to keer tile inter
nal clock from loading the external clock driver when 
the part IS used in external clock mode. 

Internal or External ReFerence 
The MAX196/MAX198 can orerate with either an inter
nal or external reference. An external reference can be 
connected to eitller the RU rIO or the REF AD) rin 
(Figure 9) 

To use the REF input directly, disable the internal bufk,.
by tying REFAD) to VDD. USing the REf AD) input elimi
nates the neco to buffer tile reference externally. When 
the reference is applied at REF AD), bypass REf AD) with 
a 0.01 ~F caracitor to AGND. 

The REF AD) internal buffer gain is trimmed to 1.6384 to 
provide 4.096V at the REF pin from a 2.5V reference. 

Internal Reference 
T he internally trimmed 2. 50V reference is gained 
through the REFAD) buffer to provide 4.096V at REf. 
Bypass the REf pin with a 4.7~F capacitor to AGND 
and the REFAD) pin with a O.OlIJF caracitor to AGND. 
The internal reference voltage is adjustable to ± 1.5% 
(±65 LSBs) with the reference-adjust circuit of Figure 1. 

External Reference 
At REF and REFAD), the input impedance is a mini
mum of lOkD for DC currents. During conversions, an 
external reference at REF must be able to deliver 
400~A DC load currents, and must have an output 
impedance of 10n or less. If the reference has higher 
outrut imredancfO or is noisy, bypass it close to the 
REF pin with a 4.7~F capacitor to AGND. 

With an external rcfemnce VOltage of less than 4.096V 
at the REJ- pin or less than 2.5V at the REF AD) rIO, the 
increase in the ratio of the RMS noise to the LSB value 
(F 5 I 4096) results in performance degradation (loss of 
effective bits). 

Power-Down Mode 
To save power, you can put the converter into low
current shutdown mode between conversions. Two 
programmable power-down modes are available: 
STBYPD and FULLPD. Select STBYPD or FULLPD by 
programming PDO and PDl in the inrut control byte. 
When power-down is asserted, it becomes effective 
only after the end of convGrsion. In all power-down 
modes, the interface remains active and conversion 
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Multirange, Single +511, 12.Bit DAS 
with 12·Bit Bus Interface 

results may be rcad. Input overvoltage protection is 
active in all power-down modes. Ttle device returns to 
normal operiition on the first WR falling edg(~ olJring 
write Opcfntion. 

Choosing Power-Down Modes 
The bandgap rcf(~rencc and reference buffer remain 
active in 51 BYI'D mode, maint<-lining the voltage? on tile 
4.7jJF capacitor at tlw RH pill. This is d 'DC statr' timt 
does not degrade C:lfter power-down of any OUf<-ilion 
I herefore. you can use any sampling raw Wlttl tillS 
mode, without regard to stnrt ·up delays. 

Howevm, in FULLPD mode, only the bandgap refer· 
ence is active. Connect a 33!JF capncitor between REF 
and AGND to mHintain the reference voltnge bctwcE,:n 
conversions and to reduce tfansi(~nts when the buffer is 
enabled and disabl(~d. Througtlput raws down to 1 ksps 
can be adlieved without allotting extra acquisition time 
for reference recovery prior to conV(~rsion, Tills allows 
conversion to begin immediately after power-down 
ends. If the discharge of the REF capacitor during 
FULLPD exceeds the desired limits for accuracy (less 
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FigurA 10 (Jmpo!nr Transfer FunctkJn 
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than a fraction of an LSB), run a STBYPD power-down 
cycle prior to starting conversions, Take into account 
'hilt tile reference buffer recharges the bypass CApaci
tor at an aOmVlms slew rate, and add 50~s fOf settling 
time. TllroUghput rates of lOksps offer typical supply 
currents of 4 70~A, using tile recommended 33~F 
capacitor value, 

Auto-Shutdown 
Selecting 5TBYPD on every conversion automatically 
shuts the; MAX196!MAX19a down after each conversion 
vvithout requiring any start -up time on the: next conversion" 

Transfer Function 
Output data coding for the MAXl 96!MAXl 98 is binary 
in unipolar mode with 1 L5B - (f 5 I 4096) and twos
complement binary in bipolar mOlic with 1 L5B " I (2 x 
IFSI) 140961: Code tranSitions occur halfway between 
~udccsslve.tnteger L5B values. ~igures 10 and 11 
show the input/output (110) transfer functions for unipo· 
1m and bipolar operations, resPGctively. f'or full-scale 
(F5) values, tderto 1 able 1. 
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Multirange, Single +511, 12-Bit DAS 
with 12-Bit Bus InterFace 

Layout, Grounding, and Bypassing 
Camful printed circuit board layout is essential for hest 
system performance. For best performance, use a 
ground plane. To reduce crosstalk and noise Injection, 
keep analog and digital signals s"parato. Digital 
ground lines can fun between digital signal lines to 
minimize interference. Connect ani-llog groundS and 
DGND in a star configuration to AGND. ror noise·froe 
operation, ensufC the ground r()turn from AGND to tM 
supply ground is low impedance and as short as possi· 
ble'. Connect the logic grounds (jirectly to thE) supply 
ground. Bypass Voo with 0.11JF and 4.7pF capacitors 
to AGND to minimize higll· and low·frequency fluctua· 
tions. If the supply is excessively noisy, connect a 50 
resistor between the supply and VOD, as shown in 
Figure 12 
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Multirange, Single +511, 12-Bit DAS 
with 12-Bit Bus Interface 

_Ordering Information (continued) 
-

PART TEMP. RANGE PIN-PACKAGE 

MAX1968CID we to -<-loce Dlcc' 

MAX196AENt ~40~C to .... (b~C 28 Narrow PI('!stic DiP 

MAXI96BENI -,10"C to _B~c,C 28 Nmro'vv Plastic D!P 

MAX196AEWI _10°C to +-A:)~C 28 Wine SO 
--

MAXl96BEWI -10"C 10 .... 8~ "C 28 Wide SO 
.. -

MAX196AEAI -40"C to +85"C 28 SSOP 

MAX196BEAI ·10T to +8SoC 28 SS()P 

MAX196AMYI -;8"C to -r125~C 28 Narrow Ceramic 58-' 

MAXl96BMYI -~)b"C \0 -l25"C 28 Narrow Ceramic 58·' . __ ._. 

MAX198ACNI one 10 -t- /O~C 28 Narrow Plastic DIP 
----

MAX198BCNI Oec 10 ..-/OT 2B Narrow Plastic DIP 

MAX198ACWI Dec 10 ~ 70"'C 28 Wide SO 

MAX198BCWI (j-C to ~IOT 28 Wide SO 

MAX198ACAI OT to +IO'C 28 SSOP 

MAX198BCAI QOC to ,10°C 28 SSOP 

MAX198BCfD OT to ,10°C Dice' 

MAX198AENI -40"C to ..-8S n C 28 Narrow Plastic DIP 
._. 

MAX198BEI,1 ·40 c C to -.-85"C 28 N,lrrow Plastic DIP 

MAX198AEWI -40"C 10 +8S~C 28 W"!e SO 

MAX198BEWI -40 c C In +85"C 28 ~Mc SO 

MAX198AEAI ·40·C to +85"C 28 SSOP 

MAX198BEAI -40~C La +85 "C 28 SSOP 

MAX198AMYI -~,5 QC to + 125"C 28 Narrow Ceramic 58" 

MAX19SBMYI _55 c C to + 12S""C 28 Narrow Ceramic 5BH 

- Dlcearespecificoar TA ~- -r2SQC, DCparamAtArsonly 
n Contact factory tor availability and processing (0 MIL ~STD-883. 

I 

_______ Chip Topography 
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