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\Xihen you ,Iesign fc'r electronics
applications, such 3S SCrY'f or

amplifier bIas suppltes or special wave-
f"011generarors. a comrolled constant-
current SUllfCC or sin.k circuit can $("fye
as a useful huilding bl 'k. These CIr-
CUits exhihit high dynamIC-output
impedance and deliver relatively large
currents within an allowed range of
c,'mpllance voltage. You can imple-
ment a constant-Ctu'rentcircuit ~ith an
01' amp and a discrete extemal tmnsis-
tolr, but yOll can also Jesign a bl~ lar
VerS10n of a current ""-uree or sink
aWlInd a singl 01' amp and a few resis-

tors (FigufI: I). The comtant·eunent
sink circuits in Figur~ la through Fig-
lire Ie otter varIous compromISes
between pre(,lsion~ dynamic lmp(' ....i"
ance, anJ c.omplianee range,

The circuit in Figure 1d cbcribcs a
bipolar current SLurce with a simpler
feedbackconfietlldtion than that of the
usual Howlar1o..1-current pump. whKh
requIres )')sitive feedback and present<
vanal-Ie input Impeohnce Figure Ie
,hows a constant-culTcont s 'urcc" All of
these circuits exhibIt excellent ltnear-
ity of output current with respect to
input voltage.
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The output frum the circuit in Fig-
ure L1 includes an uncertainty clue (0

the 01' amp's qllle~ent current. whICh
~dJs to the cakul:ueo.l output currem.
F"r eX:1Jl11'le.in llk"'( ::IprlicatlOns, y-u
can neglect the MAX4162 01' amp's
qlll("scem current of aprroxllnatelv 25
I.L.,\, The c ,r":Ult In Figuri? I h behave,
simibrly, hur itsquicscem current suh-
tracts li'elm the ideal output-current
"alue. Thecircult In Figure Ie rrn\'lcles
a current smk with no qUlescent-cur-
r<,nt <'rror, and th~ c,rcuit In Figure 1.d
~'f(-sent< a I-ipolar uUtput-that i<, it
<inks or SOlucescUITent-Jepending 0n
th" ~"dnrity of the mput voltage. Its per-
t~)rmance depends on cl,)se matchll1g
t~,r the resistor paIrs RI anJ Rz 3n..l R,
and R~ mJ g<..,-,d trackIng f the ~ :JSI·

t,,'e· and n('l:arlvc-p(\wer-,ur~'lv vult-
ages. Any difference bctween the
~f,soilltl" value< or the sur~'ly \'"lrag",
appe::Ir<as a11,,ii<cor.:urr("nt at (IV mput
\\..,lr..l.~e T\..... achieve In",ensfti\·]t\- co
~ wer·surply.vultat:e \·ana[Jc'rl..~, the
Clirren[;~_"'Uf\::~ (If(lll{ In Figur\' Ie
rl"lulr~~(k.~ lna(Chlll..~~•..·f (C'I ....hJfpau'
R~ and R; anJ R, 3nJ R;

Yi,)U (an lhC the t~·,lIl,.')\\'I1\~cquath.1fl.':'

to calculate vUtp(l{ curr"nt, t~'r dl~ dr-



designideos
cuirs in Figl!rc- t Neice (hat RLl~'-~D=
lOOn in the'<' eXOlmrle,. In Figure 1:1.
I'-'''T= - V,./R1.,',n +25 ~.f'\; in Figur~
1b, 1.-.rr= - V,Jl\.,'Al' - 25 V_A: ,n Fig-
ure ie. 10l.lT= - V'N,Rl".,.[':in FiguCt.'
ld,I,ur=-2XVII'''!'\0.'L': and.,n fig-
ure Ie. I,,, rr= Vn/R1.<)A['Th~ C'1lt.ltl011
fc.'f circuit Id assumt"S perfect mOltch..
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es--that I'. R,=R •. R,=R). and V+ =
V - It "b(' a'SL1me' rhat R, l' muc h
(;Iea«-I rh'l\l R,.

F"I Oli'I.\<.'l1 value,·f outrut curtent JJ1

(,Olchuf the f"-,,circluls ,n Figur;: I, the
gr31'lL, .A~Figure- 2 ••how [he Ctr(Ults'

J,nam" Imp.:Jan-:e and range d USC'-
ful ,)uf)'lIr vol(3:.,e (current compli-

Figure 2 These graphs show output current versus cutpul
voltage characterIStics for the cirCUits In Figure 1 Note
thilt for band c, the dynamic-outpul-tmpedance cha:a<;ler'
isllc closely resembl'J's th,~t of an ideal cunen! soulce:
.lVOl"I.'.VIrl-x.

ance). The grJI'hs ,h,.\\' " high ,1onll-
nOliL'lIlPut current ,,1':; IlL'\ to hNrer
,"splav rhe higher <'n,1ut' rhe cUlrcnt-
::unrllwde rang" De~'<'L1!Lng c'n Y0ur
a"'"l'li~aCk...ln.you can cl"tlfi1t:t' each Clf...

cuir's dVfl:.1tnic Lml-"'Cdance and CUITell(

r.l11i:ethrough a juJin u, chol-:(, of or
amps and reslstol valucs.
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Simple digital filter
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~ lan'i ""tems \1.."<:an ADC t
'ample .1n'1Iog ,lara that rem-

j'-.:rarure Jnd p,e"ur<' ~e'1S01<r r"duce
&'_,l1h?rimes. ~y"tem rHw~e ,,:)1'l"cher f~K..
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WI'Scal!>c tl1<:e,thef\\'l'(- ,luwl, tluc(U·
3tin~.! data (11 HJUIl1f' ~tf\'.'lIl)J ,.TLi reduce
hlJ.:I (.1' freqUt-llCY [)•...\t">\. .••• .J("~I!..~n<:l" ("lft(--t)

lrtstall an anal,.)! RC (re,i,t,'r.capaci-

i
Vtll _5C')mV, V+_l(f'l. AND
RDtu'lf.4e -2191;..1).

wr) IO"Th' filtcr hetwcen the ,eO'0r
and rhe analc>g-t".d,gltal...:c lwer<,oo
sr.lge H,'wever, th,s apP1'0Jch " n .t
always ,.leal or practical For eX311\ple,
(\ long tllne (fln,...::;rant nf minutes w()uIJ
reqUIre vel'\' large valucs i-')rR an,1 C.

Figur<, J <h,lWS an analog RC lc,wp::.s>
f,lte! anJ It' dl"-'t:n e'lu.1tl,oth. A, an
J.ltelnati\,C', \\.-"'U(:1n('11.:'311up n()I~\' si.E:"
nab rh:1t relll:lIn \\'Ith,n the APC\ 1111-


