BENG 186B: Principles of Bioinstrumentation Design

Lecture 6

Comparators, Timers, and Digital Circuits

References

Webster, Ch. 3 (Sec. 3.5, 3.10, 3.14, 3.16).
http://en.wikipedia.org/wiki/Comparator

http://en.wikipedia.org/wiki/555 timer IC

http://en.wikipedia.org/wiki/Logic gates



http://en.wikipedia.org/wiki/Comparator
http://en.wikipedia.org/wiki/555_timer_IC
http://en.wikipedia.org/wiki/Logic_gates

- GM\,wwm : (’WMYW Fee. 55)

— Lk of ~Amts, Jong adwca o e f,m,m,o,\,’ :gm
rathin H‘wdﬂ- LINEAR rua,«m y Voémub a J.«g wr\f
ey By

A Yyaﬂa sy

vt > _
N~ - NN
\% - (Vi =Vag)

v’:karub GHD -
OUT: §V+ “ fo>TN-
a INT<INT

-— C,w we o o\ - wilihew
9 " Mziw ﬁﬂ\:»\\ H»YW/&L%
o " gny:\_,vwo’\. %] Mé" étw) mw
(W\a“ovk o feamad (a/mr/maX\w‘ *ém‘fm /JI«\’%'Z>

T v

23‘&»1 wrmm: LM 31 a2 (’wéeaﬂmm %"mr
( Nokiovall Stmicomdmcior /-TI) - 3 7 oot
11-

'v~

S TUACM—Y‘“S
L ( (

i

{ L o
¥ (f L > ¢
[

|

pl ' ’
mu AXedkion 07 ﬂ [ t

ouT




WY sTERES)S

2% H‘L Crmrom\(n Juouzj.\:

No HYsTERES(S

STANDMRD o fARATOE !

6\% (i\mL@L M
) g\!* whom \(\:n>erj
ovtT=14
V7 vk G <
= Ap, JnX mwma svaXic
‘(:WMK‘(\'M
poVt

M e fald Ae((w\\'mj X i kﬂwﬁun& Vo

HYSTERESS :

Vo f |
Vet
3—77:2_\6/3_‘2.\;\: \{:&g_
\

i

ourl\
>t

RYSTERETIC CoMIARKTOR :

buo , Arntwdle Gnodold Lnds
ouT e V' whn V\:A>VA4$+ and OUT= |
OUT & ™ wham Vv;<\fu3‘mk ouT=\*
— nialdle , erriafeny (rommitions

sy’ et v

Y— —
| | T
|
' ! \l\!.
l <=3
|
| 3z
(o l g'



VT owhon Vo
—out til &w\(</m3
\ W Y )\\(%

e

( \)‘0@( MVW)
)

F M\fmﬁ bo om oUT |
ey oy

ouT= NS Yoy = Ny ™ =

ouT= N7 = N = = ‘R +
:Sur M% ‘L'*H !
4__~_\{+

No Hysteresis wk«m

\agt
\{,“5$ ‘\%_ﬁ\/w\ =0, o Ra>>K,

\/—______
Note @ thio  ha¥erdre Cnn}ww\(m 5 INERTING . T o NoNoiwyerting
add & digml vl _“DO—

L‘%’\N\“" Tu\, Nl
_ \( owr\m‘() Q,e.), .

K| A oVUT

Vi — OUT Vi
"ﬂ I
> . J*

1 oM v~©

-
-




- TCM’% onenls

Gormvmars unt CAncam C (W L

n55§'t Ceat 1C (»u}. Texon Todwerts TLESSS 5 ,..)
(
(M‘(‘:\:Z?{jw) Fow% ('lng- 5V>
e e
‘ REser 145
]?:xw ~Hpis FEsET Ve ﬁ@ ‘i
j%’m’ku ~ e ouTé'-Uw’(rAx NESSON
,_/W\\WX\ 2 o
| m —1TRIG 0T
(W%?g\ L ?{LD C‘IIIISL 234
st Conlnk Typed IC ok
Kl S ]
TL& 555 kimen 1C <{Mw ! dk b‘»@ o\.\k\(wk
ard Bodold turen

W A G L.
. /““g)gw

CRPY g vnlw\‘s

: [ Vee
T - ard Di5 I
f f W
, —
ovT s A / \(OUT'@MA L\Af'wng\
" TH a0 s Jnighin thom
ﬁﬁ«ﬁiﬁ , cml.ap( whd™e, 2\‘@/;')/

Voiows Yo gmww,w@;m Xed
uninXow o»vblwo, ard o cnmrn»k(s C

on W‘\a‘i\ ao\\.\rt ~{ow’ KESET‘

\J

Conech’
oSS ¢ ;b :



o Akl (oscitlin ) . Pyt

#5V »

R 1— s Ve 2{ccd

[ 3 ReseT Nee ¥

. Dis ,0uk ALY

R 2 AR ouT

V. 2 TRIG V.

c 6ND  CTRL Oup '
C T % S’jl-— lonF v

b8 > <> ¢

=< / ~
TRz @R () Too= RoC o2
| ® 0.3 (L0y)C T R,C
=) r,_,\,;ocl’ T= Teo,].T& =(ﬂ,+2[17)C X,..(Z)
= 0.7 (K.-}Zﬁz)c
NoTE - pwb e > 0.5 (The>Te)

3.
. Dis
FiX . JLZQAA.A&M\L: R é W :)Tk= glc&‘h’)
ér\ 2}0\‘%1‘6 aco Ra 2 | -:pé 0.3 R C




D; ol AN XS
" L GND

—2 o0 Yo om In Loays } "o
rm ™0 0 ()" e Nee (Vad) %-,j"

W ol s Lowin

— .\,an' /sifm\JiL ( puﬂ‘(M} ool ﬁb m«ﬁocb : J{\}m)

amd  wowming  of  MMaptized ¢ o~ fo
o\&n‘l,a ) th hzé . 5‘(WW?§:10 rv
.on . 'de\ ‘(«M«o‘.
c Tyl 5‘5"&44" IN | ouT

» PUFFer (&5\\1) : IN —-{>—- oVT = IN ol o
) !
N {ou‘r

o (NVERTER (AA‘B‘M): InN «—I>o— ouT = IN
O

B

lf\ , Hs(, C)\f\db °\>( tﬂ“a oW \/o’\,

v;v\\w\’ 06 o~ ap.‘(e deroYes D\*B_‘J, VA o
IN —c{>— ouT = IN  w abro an tnenlin

INL INZ | OVUT

° AND a"bi INA
:D—om-:wi.rﬂz o o | o
I o | o
l
o) e . IN
e OK a’” 1 DouTuNiﬁnz
IN2

!

IN1 N2
O
l
Q
I

o
o
!
!



Ca’*'\\m\'}(% ayxm :

¢ NAND (Nt awp) ; N1 OUT =
IN2 —

INA - JN2,

= IN1 T+ IN2

(Aj,)o INi@y
ouT )
IN2
o NOR (NoT or) 1 |y4
2 :)>c>- OUT = [N1 + IN2

= INL. N2
IN4
/ 0\10-0 N2 ﬁ‘— ouT >
oTE ¢ NAnN
N W ard NOR ane goraidined M Q,WQAA
M%ﬁa\'\wk’°m\mm \ﬂo(a\

ke AND arol DR wn w\(mc}ﬂ

UNWERSAL o €. D jn NoR :

“P‘* D 5 'D‘
- D
e l“ e (f D)—
a“* "“’K PGAs) ,(mv“ﬂ,a wre

Noke ard NAND o Xeo (o
5»% o gt gt



¢ Xok ( exdumive- or) . '”i;)D ouT = INL @ INg
IN2

= INL.INZ + INL. IN2.

) ) INI N2 | ouT
% wheon Yo xw?) vodweo AAZW —

o)
o | !
I 0O I
! [ o

¢ SUM , CARRY | & —» AAZ;M archamekic

Exomde @ Apals WlnYLM : uz ol 6A nlectiom

% m owX ., W,r Doerdds "
)’[— Cﬂé""*‘J/) — 2, /y(Lo\’\m /QJ"\S
D . CHY D1, »p
MR L58
CHL o——
Py o D1 > | OUT commach o :
ChY o—4 o o CH 1
ég ouT o | Cd 2
pa of | o >
OH3 o——f——y ) H
Iéﬂ' ) v-nn\(o/"(i/ \'0 J)J"v(/\/
C/HL‘Y 9""‘3‘—‘——1 ch\w.qm ‘LAA/D i :yNWQki—&a.ch\oo\p EcG,





