Lampiran A

uses crt,dog;

const

adc = $300; { Alamat ADC yang digunakan }
¥0 = $040;

yl = $041;

y2 = 5042}

y3 = %043}

var

scan : char;

data : array [0..100] of integer;
i : byt%;

tmp : lnt¢ger;

X,Xl,XZ,X3,tata, suvhu,t,m,c, v,y

begin
clrscr;

textcoloy (3);

gotoxy(9,1); write('-------v--——meo——— -

gotoxy(10,2); write('Sistem Pencuplik Data

gotoxy(9,3); write('-——=-————=r-—mmmem—m—m

real;

12 Bit 4 Channel');

gotoxy(10Q,4); write('Tekan 1 untuk sensor temperatur’):
gotoxy(10,5); write('Tekan 2 untuk sensor cahavya 'Y;
gotoxy(ld,6); write('Tekan 3 untuk sensor tegangan ');
gotoxy({14Q,7); write('Tekan Esc untuk keluar');

gotoxy(9,8); write('--—-=-—-—--—-———ooo—oo

repeat

scan:= rdadkey;
case scan

#4913

of

cii=1;

#50:

repeat

T portwladc] :=y0; delay(1000); {
. datafi]l:= portwl[adc] and §FFF;

tmp:= datali]+tmp;

" rata:=tmp/i;

inc({1i);

if i=20 then
begin
i:=1; tmp:=0;
end;

i x1:= rata*0.001220703;
. suhu:= round{x1/0.05);

gotoxy(10,10); write('Temperatur
until keypressed;
end;
begin
i:=1;
repeat
portwladc]:=vy1l; delay(100); {
datali] := portwl[adc] and S$FFF;
tmp:= datal[i]+tmp;
rata:=tmp/i;
inc (i) ;
if i=20 then
begin

begin { program utk sensor temperatur }

inisialisasi ADC, CHO aktif 1}
{ pengambilan data 12 bit }

{ Output ADC dalam volt }

=',suhu:5:0, ' Celcius'}):;

inisialisasi ADC, CH1l aktif }
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'

i:=1; tmp:=0;
end;
x2:= rata*0.001220703; { Output ADC dalam volt }
X:= xX2-1;
y:i={(x*180)+120;
gotoxy({10,15); write('Intensitas cahaya =',y:5:0,"' lux');
until keypressed;
end;
#51; begin { program utk sensor dc }
i:=1;
repeat
portwladc] :=y2; delay{100); { inisialisasi ADC, CHZ2 aktif }
data{i] := portwl[adc] and $FFF;
tmp:= datali]+tmp;
rata:=tmp/1i;
inc(i});
if 1=20 then
begin
i:=1; tmp:=0;
end;
x3:= round({rata*0.001220703)*100) ;
vi= (x3/100)*2;

gotoxy(10,20); write('Tegangan = ',v:5:2, ' volt' );
until keypressed;
_ end;
#2777 exit;

end;
until scdn=#27;
end. :
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Lampiran C

&National Semiconductor

LM35/LM35A/.LM35C/LM35CA/LM35D
Precision Centigrade Temperatu’re Sensors

General Description

The LM35 sories are precision integrated-circuil tempera.
ture sensors, whose outpul vollage is linearly proportional to -
the Celsius (Cenligrade) lemperature. The LM35 thus has |
an advanlzage over knear temperalure sensors calibratedin * -
Ketvin, as the user is not required to subfract a large con--

stant voitage from its output to cbtain convenienl Centi-
grade scaling. The LM35 does nol require any exiernal cali-
bration or trimming lo provide typical accuracies of 1 V,'C
at room temperature and +3/4,°C over a full —55to +150°C
temperature range. Low cos! is assured by trimming and
calibration at the water level. The LM35's low outpit imped-
ance, linear oulpul, and precise inherant calibration make
interfacing 1o readout or control circuitry especially easy. It
can be used wilh single power supplies, or with plus and
minus supplies. As it draws only 60 pA from its supply, it has
very low seli-heating, lass than 0.1°C in still air. The LM3S is
raled to operate over a —55° to + 150°C temperatute
range, while the LM3sC is rated for a —40° lo +110°C
range (—10° with improved accuracy). The LMJS series is

_ and a plastic TO-202 package.

_# Operates lrom 4 1o 30 volts

available packaged in hermetic TO-46 ransistor packsges,
whiile the LMJ5C, LM35CA, and LM35D are also avafable in
the plastic TO-92 transistor package. The LM350 is also
available in an 8-lead surface mount smal outiine package

Features - )

& Cafibrated directly in * Celsius (Centigrade)
% Linsar + 10.0 mV/*C scale faclior

8 0.5°C accuracy guaranteeable (at +25°C)
8 Rated for fufl —55" to + 150°C range

¥ Suitable for remote appfications

# Low cost dus to walerJevel trimming

u Lass than 60 pA current drain
u Low sefi-heating, 0.08°C in stil ai
& Nonfinearity only 1 V4*C typical

. & Low impedance output, 0.1 £ for 1 mA load
Connection Diagrams , i
T0-46- - R TO-82 C . . S0-8 .
Metal Can Package*’ ’ Plastic Package Smali Qutfine Molded Package :
L*% Your G0 Your {1 \.j'l—w,
ne 2 TN
we.—3 sl-ne
A0TTON ViEW : . oo —4 sHKe
T vew TLrssts-2 '
TLHISS18-1 . s * TUMASSe-n
*Case is connected ¥ negative pin (GND) Order Number LM3SCZ, Top View
LM3ISCAZ or LM35DZ H.C. = No Convaction

Order Number LM35H, LM35SAH,
LMJI5CH, LMISCAH or LM35DH
See NS Package Number HO3H

See NS Package Number Z03A

Ordet Number LM35DM
See NS Packege Number MOSA

T S ——— Y

70-202 BRI 1
Plastic Package Typical Applications
+¥ %N
o wr oy }
s Yot
outeT -
WS yare ot )
W 1 ]
3spp A =
. K - ‘ TUK/SS18-3 X — .t
FIGURE 1. Basic Centigrade . i
Temperature . Chooss Ay = ~Vg/50 pA
Sensor {(+ 2°C to + 150°C} ¥
. ‘ ) Vour=+1,500 m¥ &t +150°C
A GHD ] « 4250 MV ot +25°C
Your . - =S50 mV ot —55C
TLrH/sst8-24 FIGURE 2. Ful-Renge Centigrade
Qrder Number LM35DP B S Ttmpcntungs.mor
See NS Package Number PO3A
512 " -
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Atisolute Maximum Ratings pote 10)
L ljluhrylerowicc speclfied devices are required,
L]

Lampiran C

SO Package (Note 12):

pledse contact the KNatlonal Semiconductor Sales Vapor Phase (60 seconds) 215°C
Offi¢e/Distributors for nvallablllty and lPGC"IC{UOI‘II. Infrarad {15 15} 220°C
'g‘u”‘;"z ::"‘9“ C o ?_’Z: :° “?';‘x ESD Susceptibility (Note 11) 2500V
tage - . 0 = 1. - . .
- i - Specified Operating Temperature Range: T, to T
Outglst Current 10 mA (:: o2 ™ nge: Tun 0 Trax
Slm§ge Temp., TO-46 Package, —60'Cto +180°C LM35, LM35A —55'C 1o +150°C
TO-92 Package, —SD:C to +150°C LM35C, LMI5CA —~40°Clo + 110°C
S0-8 Package, —§5°Ctlo +150°C LM350 0°Clo +100°C
: TO-202 Package, —65'Clo +150°C
Lead Temp.:
7 § Packaqge, (Soldering, 10 seconds) I0rC
T0-92 Package, (Soldering, 10 seconds) 260°C
Tc}uzoz Package, (Soldering, 10 saconds) +230°C
Electrical Characteristics (vote 1) (Note 6)
A ) LM35A LM3ISCA ,
T : Tested Design Tested Design Unilts -
. Puuneter Conditions Typlcal Limit Limit Typlcal Limit Limit (Max.)
. (Note 4) | (Note S5) (Note 4) | (Note 5)
" Accuracy Ta= +25'C 102 £0.5 $02 105 c
(Note|7) - Ta~—10°C £0.3 103 $1.0 C
; Ta=Tuax 204 +1.0 0.4 £1.0 *C
Ta=Tiin +0.4 1.0 104 15 *C
TIiNETa < Trmax +0.18 +0.38 10.18 +0.3 G
(Note[8)
SOGsA( Gain TN S TA S Tax +10.0 +9.8, +10.0 +9.9, mv/C
verjge Slope) ) +10.4 +10.1
Load Regulation Ta=+25'C 104 110 104 10 my/mA
{Note|3) 0< | ST mA TN s TaS Tax 10.5 3.0 10.8 3.0 mv/mA
Une Regulation Ta=+25'C 10.01 +0.05 1001 +0.05 mv/v
(Nota|3) - 4V<Vg <30V 10,02 10.1 +0.02 10.1 mv/iv
Quiescent Current Vg=+5V, +25°C 56 67 56 67 BA
_{Notals) Vg= 45V _ 105 131 o1 114 pA
: V= +30V, +25'C 56.2 68 56.2 68 A
i Vg™ +30V 105.5 133 91.5 118 pA
Change of 4Y<Vg<IOV, +25°C 0.2 1.0 0.2 1.0 pA
; Curent 4VsSVg <30V 0.5 2.0 0.5 2.0 pA
(Note[3)
Temppratre +0.39 +0.5 +0.39 +0.5 pASC
Coelficient of
. t Current
Mnn*tm Temperature | In circuit of +1.5 +20 +15 +20 G .
for Rated Accuracy Figure 1,1 =0
Long Tecm Stability Ty=Timax. for +0.08 +0.08 C
1000 hours

8 85°C/W hnchon 1o ambient. For

theernal

o

sas table In the Applications seclon

Note i: Uniess Otharwiss noted, 1wes apecifications apply: =S5 C< T < + 150°C for the LMIS and LMISA; —40°<T < + 110°C for the LMISC and LM3SCA; and
T<T)S + 100°C for the LMISD. Vg = + SVde and i pan ™ 50 pA, in the circuit of Figure 2. These spacifications siso apply trom + 2°C 10 Tyax in Whe circult of
Figury ). Specilicalions in boldisce spply over the ull raisd temparatre range.
Nota | Thaamal resstance ot the TO-46 package is 400°Crw, mummu'cmimmbuu MummuthD—nzmeh
160rQ/W Junciion 10 wTbiart, Thermal resistance of the mmmaudmumcrw Tharma!'

of the TO-202 package

Veessmealocvoans
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Lampiran C

LM35/LM35A/LM35C/LM35CA/LM35D

e

Electrical Characteristics (ote 1) (Note 8} (Continved)

LM35 LM35C, LM35D -
Tested Design * Tested Design Unite
P t ! 2
arameter Conditions Typlical | Umit umit | Typicat | Umit umit | Max) |
{Note &) | (Notes) (Hote &) | (Note 5) ce
Accuracy, Ta=+25C +0.4 +10 +0.4 310 !
M35, LM35C Ta=-10°C 105 05 - £15 bl
(Note 7) Ta=Tmax 108 1.5 108 1.5 *C
Ta=Tium 108 415 +08 +20 *c
Accuracy, Ta=+25C 106 115 *C
LM3SD Ta=Tuax 109 120 ci
{Note 7) Ta=Tun 09 +20 ‘C
Nonlinearity TS Tas Tax 10.3 0.5 10.2 $+0.5 A ¥
(Note 8) 7
Sensor Gain TN S Tas TMmax +10.0 +9.8, +10.0 | | +9.8, | mv/C g
(Average Slope) +10.2 T +10.2 -
Léad Regulation To=+25C 104 20 104 20 mv/mA i
(Nole 3} 0l <1 mA TS Ta< Tmax 1+ 0.5 +5.0 10.5 +5.0 my/mA |
Line Regulation Ta=+25°C £0.01 +0.1 +0.01 +0.1 mvrv i
(Note 3) 4V<Vg<3oV +0.02 $0.2 | to0.02 . 40.2 mv/v §
Quiescent Current Vg=+5V, 425°C 56 " 8o 56 80 - Cpat Y
{Nole 9) Vg= +5V 105 159 91 138 | pA' Y
Vg= +30V, +25°C 56.2 82 §6.2 82 pA ;
Vg= 430V 10s8.5 181 91,8 j41 pA I
Change of 4V<Vgs3OV, +25'C 0.2 20 . 0.2 20 oA
Quiescent Current 4V<Vg <30V 0.5 3.0 0.5 3.0 pAZT S
{Nole 3) -3 0
Temperature +0.39 +0.7 +0.39 +0.7 | pArClY
Coelfficienl of ; Tzl g
Quiescent Current Y
Minimum Temperalure | In circuil of +15 +20 +15 +20 %G
for Raled Accuracy Figua 1,1, =0 PR b
Long Term Stability Ty=Tmax, for +0.08 +0.08 L8
1000 hours _ohh
Note J: Reg L3 d at -mmm&qmimmwwhwubmheﬁmmu

WCGWWMMMMIMMNMNIMM

Note &; Tested Limits are guaranieed and 100% lesisd in production.

No!es:DemLhﬂsmmmodMnd100*uodnﬂmleslmmhmlodlmm'wnmmummtlﬂsmmﬁq’m

caiculate ouigoing quatity levels.
Note §: Specifications in boldfece apply over the kil rated 1emperature range.

Note T: Aeeuuqlndolhednlhcmmmww-m‘wmm:mmlnulmm llmmdw uMT :

and lemperature (expressed in °C),

Nole 8: A y is

as the d

tange.

Nole §: Quiescent current is defined in the circult of Figure 1.

Note 10: Ab M

Rabings Inds

fmnits. bey

1 which

operating the device beyond s rated opereting conditions. Ses Note 1.

Note 11: Human body model, 100 pF discharged through & 1.5 kN resistor. ,
No!e1LS¢|M4$"&MMMW$|MWE«.¢MWH&W«waod"smmuwm lmru‘hlcurwﬂllwd'

Semiconductor Linear Data Book for other of

MNWWW|MWMNMMthMMhmlMdW'Q )

e

1

gy
2Te0 Y
Ta=n\
s #1448

ot |

Setteas




Lampiran C

_ Typical Performance Characteristics

N Thermal Resistance ’ . . Thermal Response
- Junction to Alr "7 Thermal Time Constant In SUIN Al
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T X
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- - . Quiescent Current
Thermal Response in . Minimum Supply vs. Temperature
Stirred Oll Bath Voltage vs. Temperature {in Clrcuit of Figure 1.).
= “ TTTTT I3 1 -
- . TrcaL 42 RS
£ « out =20 mA b2 DR
e P 4 s " 1
4 = 10-4d = 31 - 0
H 1, P 4 g . 4 L2 £ w P
L PaPaV. H .
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L . y 4 = 1 imew § ® 7]
» g e [T R A T T . o o
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£ FYY Tout w0 xA 00 50 4A 2
» 24 L1 § 1y .
. 1 ‘ ' ' -5 -2 25 IS I s TS5 -2 W TS 118 8Ts
TIME (LECOADS) TEMPERATURE (*C) TEMPERATURE {*C)
TUH/SE18-17
Quiescent Current
vs. Temperature Accuracy vs. Temperature Accuracy vs. Temperature
(in Circuit of Figure 2.) {Guaranteed) (Guaranteed)
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Lampiran C

LM35/LM35A/LM35C/LM35CA/LM35D

Applications

The LM35 can be applied easfly in the same way as other
Integrated-circuit temperature sensors. ft can be glued or
cemenlad lo a surface and its temperatute will be w:lhm
about 0.01°C of the surface lemporature. 4

This presumes that the ambient gir lemperature is almost
the same as lhe surface lemperalure; if the air temperature
were much higher or lower than the surface temperature,
the aclual temperature of the LM35 die would be at an inter-
mediate temperature between the surface temperature and
the ale lemperature. This is expocially lrue for the TO-92
plastic package, where the copper leads are the principal
thermal path o carry heat into the device, so its lempera-
ture might ba closer 1o the air temperalure than to the sur-
faca temperalure,

To minimize this problem, be sure that the wiring o the
LM35, as il leaves the device, Is held at the same tempera-
lure as the surface of interest. The easiest way to do lhis Is
lo cover up these wires with a bead of epoxy which will
Insura that the leads and wires are afl at the same tempera-
ture as the surface, and that the LM35 die's temparature will
not be affected by the air 1omperaluro

The TO-46 meta! package can also be soldered 10 a metal
surface or pipe without damage. Of course, in that case the
V— lerminal of the circuil will be grounded 10 that metal
Alternatively. the LM35 can be mounted inside a sealed-end
metal tube, and can then be dipped into a bath or screwed
into a threaded hole in & lank. As with any IC, the LM35 and
accomparrying witing and circuits must be kept insulated
and dry, to evoid leakage and corosion. This is especially
true il the circuil may operale at cold temperatures where
condensation can occur. Prinled-circuit coatings and var-
nishes such as Humiseal and epoxy paints or dips are ofien
used 1o insure that moisture cannot oonode the LM3S or s
connections.

These devices are sometimes soldered 1o a smal hight-
weight heat fin, o decrease the thermal tirve constant and
speed up the response in slowly-moving air. On the other
hand, a smafl thermal mass may ba added to the sensor, to
give the steadiest reading despite smafl deviatons in the air
temperature.

Tcmpert!ure Rlise of LM35 Due To Self-heating (Thermal Resistance)

TO-202 ***

TO-48, TO-48, TO-92, TO-82, SO-8 SO0-8 TO-202
no hestsink amaft heat fin' no heataink smafthestin'® noheataink ama heat An** no hestaink  ems¥ hest fn
Sl air 400°C/rw 100°C/wW 180°C/W 140rCrw 220°CNWY noc/w asCcrw &0°Crw
Moving ak 100°Crw 40°CIwW S0'C/W 70°C/W 105°C/W orCIwW 25°Crw 4O0Crw
Stk ol 100°C/W P-4 CIW 8°C/W 0°Cw
Stired ol . 50"C/w T C/wW 45'C/W 40rCrw
{CGlamped to metal, E
Infinite heat sink) (24°C/W) {S5°C/W) - (23T
* Wakefiakd type 201, or 1* disc of 0.020° shest brass, soldersd 10 Case, or simllar.
** TO-82 end SO packages ghved and leads soldered (0 1° square of Yiy" printed cirauft board with 2 oz fol or simiar.
Typical Applications centinved)
r A3 ¥EATY camave Laas, wee, TiC
+ 1 WEAVY CAPACITIVE LOAD, WIKING, ETC. i : ot L
» | (L5 = »
LLE I P TO A HIGHAMPEDARCE LOAD tigamss L
ormonAt. TN - L
1 I -
!
TLH/S516-19 | T \oF
FIGURE 3. LM35 with Decoupling from Capacitive Load e
: TUMISS16-20

CAPACITIVE LOADS - .

Like mos! micropower circuits, the L M35 has a fimited ability
to drive heavy capacitive loads. The LM35 by liself Is able to
drive 50 pf withowt special precautions. Il heavier loads are
anticipated, it is sasy 1o isolate or decouple the load wilh a
resistor; see Figure 3. Or you can improve the tolerance of
capacitance with a series R-C damper [rom oulput to
ground; see Figure 4. B

When the LM35 is applied with a 200N load resistor as
shown in Figere 8, 6, or 8, 1t is refatively immune to wiring

FIGURE 4. LM235 with R-C Damper

capacilance because the capacitance forms a bypass from
ground 1o input, not on the output. However, as with any
finear circuit connected to wires in a hostile ervironment, its
performance can be affected adversely by infense electro-
magnetic sources such as relays, radio transmitters, motors
with arcing brushes, SCR transients, efc, as its wiring can
act as a receiving antenna and its internal pmetons can act
as rectifiers. For best results in such cases, a bypass capac-
ftor from Vjy to ground and a series R-C damper such as
7501 in seres with 0.2 or 1 uF from output to ground are
often usefut. Thess are shcmn in Figures 13, 14, and 16.

5-16
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Typical Applications (continued)

HEAI
PN

AR
E
-]

Yoyt =18 e¥/*C (o +1°C)
FROM +2°C TE + 40°C

TWISTED MR

Your =10 a¥/°C [Touapr + 1°C)
FROM +21°CT0 +40°C

OR 10% RHEOSTAT
FOR GAIN ADS/ST

2k
AN

TUH/SS18-8
FIGURE 6. Two-Wire Remote Temperature Sensor

(Output Referred to Ground)
TUH/SS18-5

FIGURE 5. Two-Wire Remote Temperature Sensor
{Grounded Sensor)

+¥% r——-
1 7
(1581 + .1 ,F
- yrrass =7 TWisTED Pt
orTioNAL Y
- |
]
[LT]]1 1
w Leaa Yout = 10 ¥/°C (Taemot 418°€)
0% ; FAOM -3°Cl + H0°C
SK <0
$ix ;: I
- - TUH/SS16-7
FIGURE 7. Temperature Sensor, Single Supply, — 55 to -
+150¢C . TUHSS18-0
FIGURE 8. Two-Wire Remote Temperature Sensor
(Output Refesred o Ground)
J— +5v10 +30v W
{#¥ 10 20v)
3: o |
aanj—— LM35
- L]
- < 5.5k
ot ot S %
[F1 [—-—4 Wing 9
@ o
{ - > 1% A < 10K
2o orFseT 1L $ix
ADNST S 5 Your =
+5.00N/F
< .4k
TLIH/S518-0 [ ;» 1%
FIGURE 9. 4-To-20 mA Current Source (2°C 1o +100°C) wasiz A Zm
<
< 1oM
1%
TUH/SS18-10

3 FIGURE 10. Fahrenhelt Thermomaeter

ASEN/VISENT/ISENT/VSEWNT/SENT
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LM35/LM35A/LM35C/LM35CA/LM3SD

Typical Applications continved

TLAH/8818-91

FIGURE 11. Cenligrade Thermomeler (Analog Meter)

FIGURE 13. Temperature To Digital Converter (Serfal Qutput) (+ 128°C Full Scale)

"
n
iy Ay
Ie 4
138 j’,’. DR

FIGURE 12. Expanded Scale Thermometer

TUMISS18-42

(50" to 80" Fahrenhelt, for Example Shown)

I e

" .-
L -
. :: in
out ~
s » senaL
- L] ¥ v vt
— [ 19
(I X S |
1)
ancsx
LT o
i L DUARE

- T¥0

TUHISS18- 47

A

vV
-
2

out ™

- ADCOROL

—t—

T

e

L—_—‘(“

Slandard Data Bus 1o P Interface) (128°C Full Scale)

. TUH/SS16- ta
FIGURE 14. Temperature To Digital Converter (Paralie!l TRI-STATE® Qutputs for
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Typical Applications (conaued L

o
6 88 N TT N NN 7 OTT OO oMK 81 02 3 MK

. ™
y h
[l
Lt
m’//: AN AN
A < . L Vi VWA w
*m | piy
) Siwt < 1w

A
|
S

TL/H/SS 1816
*= 1% or 2% fim resisior
Trien Ry lor Vg =3.075V
-Trim R for Vg = 1.955V
Trim Ay kor V4 =0.075Y + 100mMVIC X Tyriien
-Example, Va=2.275V a1 22C .
FIGURE 15. Bar-Graph Temperature Display (Dot Mode)
1
L
22 n
b3
r
* ' I
100k
Y Vi ! '31 l
i L
BKO
1 |2 [l
ET wms N i T
t T AR
e 5K
ag 10W TEMPCO
-
= TL/H/5518-15

FIGURE 16, LM35 With Voltage-To-Frequency Converter And Isolated Qutput
{2°C to + 150°C; 20 Hz to 1500 Hz)

ASEWT/VYISEWT/OSENT/VYSENT/SENT

5-19




Lampiran C

LM35/LM35A/LM35C/LM35CA/LM350D

Block Diagram

1.3 ¥y

TUHESIE- 23

5-20




Lampiran C

19-0435; Rev 0, 8/95

MNAXIN

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

General Description Features
The MAX196/MAX198 multirange, 12-bit data-acquisi- + 12-Bit Resolution, 1/2LSB Linearity

tion systems (DAS) require only a single +5V supply for + Single +5V Supply Operation

operaticn, yet convest analog signals at their inputs up ¢ Software-Selectable Input Ranges:

to =10V (MAX196) and =4V (MAX198). These systems 10V, £5V, 0V fo +10V, OV to +5V {MAX196)
provide six analcg input channels that are indepen- iVRE,F, 1VREF/2, OV to +*VREF, OV to +VREF/2
dently software programmable for a variety of ranges: {MAX188)

=10V, 5V, OV to +10V, and OV to +5V for the MAX186;
SVREF, tVREFIZ, OV 10 +VREF, and OV 10 +VREF? for + Internal 4.086V or External Reference

the MAX198. This range switching increases the effec. ¢ Fault-Protected Input Multiplexer

tive dynamic range to 14 bits and provides the flexibility ¢ 6 Analog input Channels

to interface =712V, +15V, and 4mA 1© 20mA powered ¢ 6us Conversion Time, 100ksps Sampling Rate

Sensors to a single +5Y system. In addition, these con- ¢ Internal or External Acquisition Control
vertess are fault protected to = 16.5V; a fault condition © o rmal Acq

on any channel will net affect the conversion result of ~ * TWo Power-Down Modes
the selected channel. Other features include a 5MHz ¢ Internal or External Clock
bandwidth track/hald, 100ksps throughput rate, soft: R
ware-selectable intemallexternal clock, internal/external Ordering Information
acquisition control, 12-bit parailel imerface. and internal

4096V or external reference. PART TEMP. RAN‘;E ?:;\IPACK‘:;'; - !
Two programmable power-down modes (STBYPD, MAX196ACN! O,C w*mnc‘ Nam’wpa e - ]
FULLPD) provide low-current shutdown between con- MAXTIEECNL  0°C o +70° 28 Narrow Plastic D
versions. In STBYPD mode, the reference buffer MAXT9BACWI  0°Clo+70°C_ 28WideSO
remains active, eliminating start-up delays. MAXT96BCWI  G’Clo +70°C 28Wige SO
The MAX196/MAX198 employ a standard microproces- MAX196ACAI  0°C1o+70°C 28 SSOP
sar (LP) interface. A three-state data ¥/O port is config- MAX196BCAI  0°Cto+70°C _ 28SSOP |
ured to operate with 16-bit data buses, and data- Ordering information continued at end of data sheed.
access and bus-release timing specifications are com- . .
patible with most popular uPs. All logic inputs and out- Pin Configuration
puts are TTL/CMOS compatible. -
These devices are available in 28-pin DIP, wide SO, TOP VIEW P
SSOP (55% smaller in area than wide SO), and ceramic o [] 5] oon
SB packages. For 8-4 bus interface, see the MAX197 &[] v
and the MAX189 data sheets. An evaluation kit will be £si2 oo
available after December 1995 (MAX196EVKIT-DIP). o1l E 26] WR
o0 (4] 25] RD
. - ANAXLAN INT
Applications 2 MAXT06 2] T
Industrial-Control Systems va[6] jeaxies {23l e
Robotics DIy7 Zﬂ REFADJ
Data-Acqguisition Systems 0&(8 2] cns
Aatomatic Testing Systems D5 {8 20l cra
Medical instruments 04 1o} 19] cr3
Telecommurnications o3[ 8] ciiz
p2{iZ] 17] cH
o1 [i3] 18] cHo
G614 15{ AGND
Functional Diagram appears at end of data sheet. DIP/SQISSOP/Ceramic SB
MAX1MN Maxim Integrated Products 1

Call toll free 1-800-722-8266 for free samples or literature.
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Multirange, Single +5V, 12-Bit DAS
with 12.Bit Bus Interface

ABSOLUTE MAXIMUM RATINGS
Vbp to AGND -0.3Vitg +7V
AGND to DGND. e 03V 0 40,3V

REF 1o AGND.....
REFADJ 10 AGND .
Digitat Inputs to DGND...
Digital Cutputs to DGND ...
CHO-CH5to AGND ... e
Continuous Power Dissipation (Ta = +70°C}

Narrow Plastic DIP {derate 14.29mWi°C above « 20°C) ... 1143mw

0.3V to (Vop + 0.3V)
0.3Vie (Voo + 0.3V)
03V o Vo + 0.3V)
0.3V o (Vpp + 0.3V

RS _.+16.5Y

Wide SO (derate 12.50mW/°C above +70°C) ... ... 1000mw
SSOP (derale 9.52mW/°C above +70°C) .. 762mW
Narrow Ceramic SB {derate 20 00mW»<C above +70°C) .. 1600mwW
Operating Temperature Ranges
MAX196_C_/MAX198 C_1.. ...
MAX196_E_ IMAX198 F_1. .
MAXI96_MYIIMAXT98_MY!..
Storage Temperature Range . .
Lead Temperature {Soldering.

L0 C o 4 70°C
40°C to +85°C
~55°Cto +125°C
-65°C 10 +150°C

s 4 300°C

Osec) ..

Stresses deyond (hose listed under “AbSOlute Maximum Raungs™ may Cause pormanant damage 10 the doviee. Theso arc steoss F200GS Rl &0 fLnctiorai
opetation of the device al these or any oiter condivons beyond those indicaled in the ooersyonel sections of tha Spaclicatizng is nol impled Exposuie to
absolute maximum rating concitions for exended periads may affect Gevice ALY,

ELECTRICAL CHARACTERISTICS

(Vbp = 5V +5%: unipolai/bipolar range; external reference mode. VRer = 4.096V: 4 TuF at REF pin; exteral clock, foLk = 2.0MMz
with 50% duty cycle: Ta = Tmiv 10 Tmax: unless othierwise noted. Typical values are at Ta = +25°C )

PARAMETER |symeoL| CONDITIONS 1w Te wax [ units
ACCURACY (Note 1)
Resolution 12 Bits
Integral Nonlinearity INL MAX? IBA/MAXT98A £1/2 LS8
h MAX196B/MAX198RB 11
Differential Nonfinearity DNL 41 158
MAX1396A/MAX198A +3
Offset Exror O X T96B/MAX 1966 LI
Bipolar MAX196AMAX188A +5
MAX196B/MAX198B +10
Cnannel-to-Channet Offset Unipolar +0.1 LSB
Efror Matching Bipolar +05
MAXTI6A/MAX198A +7
Gain Error o A X T9GE/MAXT 38D 0] o
{Note 2) ] MAX 1G6A/MAX198A +7
Bipotar
MAX196B/MAX198B 110
Gain Temperature Coefficient Unipolar 3 ppmi*C
{Note 2} Bipotar 5
DYNAMIC SPECIFICATIONS (10kHz sine-wave input. +10Vp-p (MAX196) or +4.096Vp-p (MAX19B). fsampLe = 100ksps)
Si . . . . MAX196A/MAXT198A 70 aB
gnal-to-Noise + Distortion Ratio |  SINAD A TOGEINART 9B w
Total Harmonic Distortion THD Up to the 5th harmonic -85 -78 dB
Spurious-Free Dynamic Range SFDR 80 a8
Channel-to-Caannel Crosstatk ?S;F;ZS)Vm = 15V (MAX196) or +4V (MAX198) 86 4B
Aperture Delay Externat CLK mode/external acquisition corol 15 ns
External CLK mode/external acquisition control <50 ps
Aperture Jitter internal GLK modefinternal acquisition 10 s
coatrol {Note 4)
2 MAXEMN




Lampiran C

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

ELECTRICAL CHARACTERISTICS (continued)
{Vpp = 5V +5%.; unipolar/tipolar range: external reference mode. VRer = 4.096V; 4.7uF at REF pin; external clock, fcuk = 2.0MHz

wm; 50 duty cycle; Ta = T to TMAX unless otherwise noted. Typical vafues are at Ta = +25°C)

'PARAMETER ~  [sYMBOL | CONDITIONS MIN _ TYP MAX | UNITS |
ANALOG INPUT —‘
Track/Holg Acguisition: Time [ foLk = 2.0MHz 3] Hs ‘“1
e, it PO i Y - .

30V or +\/Rgr range : 5
Smiall-Signal Bandwidth -3dB =5V ol ‘VREFQ fange | 25 —] MHz
- I rohoff Vi 10ver r OV 10 VREF fange 25
5 VWSV OVioVggrZiange | 128
MAX196
Uaipolar |-
| E MAX198
'1pulTVct>)llta§§§e Range Vi Y S
(see Table T A 196
Bipolar
MAX198
—} , MAX196 OV to 10V range
Unipolar OV o 5V range
MAX198
It Curret o] MAX196 { + 10V range
Bipolar x5V range
MAX198 1 +VREF range
o A,,,L,,‘_L +VREF/2 range
INput Resistance %\—}/ﬁ U_EHPOW
1 Bipolar
—TIEm Caparila’ice - {Note 5)
(INTERNAL REFERENCE
"REF Output Voltage Vigr | Ta= +25°C 4076 4086 4116] V|
REF Guiiput Tempeo T T MAX196_C/MAX198_C 15 ]
&Z?f;g“{;ﬂgg:g&i“g;ﬁ for | 1C vrer [ MAX196_E/MAX198_E 30 pmiéC
specifications) MAX 196 M/MAXT196_M 40
“OEEtﬁhnﬂ Circ ) ) 30 ] mA, ‘]
Load Rpgulatno' OmA 10 0.5mA output current (Note &) 10 mv
Cdpdrmve Bypas 4.7 WF
R ;_mm__ﬁ__%__ 2465 2500 2535 |
"REFADJ A(yuslmmt Range With recommended circutt (Figure 1) 1.5 ]
Buffer Voltage Ca.ﬁ o 16384

MAX1M
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Multirange, Single +5V, 12-Bit DAS
with 12-Bit Bus Interface

ELECTRICAL CHARACTERISTICS (continued)

(VDD = 5V +5%. unipolar/bipolar range: external refereice mode Vrer = 4.096V; 4.7pF at REF pin: external clock, foik = 2.0MHz
witn 50% duty cycle: Ta = T to TiwAx: unless otherwise noted. Typical values are at T4 = +25°C)

PARAMETER ] symBoL | CONDITIONS | MIN  TYP  MAX [ UNITS
REFERENCE INPUT {buffer disabled, refere-ce input applied to REF pin)
Inpul Voltage Range 24 4.18 v
Normal. or STANDBY
Input Current :Té; power -down mode 400 pA
FLI L power-dow mode 1
. Normal. or STANDBY power-dow mode 10 ¢
tnput Resistance
FULL power-ctown mode 5 M
N ;
POWER REQUIREMENTS
Supply Vokage VoD 475 5.25 v
Normal mode, ipolar ranges 18 A
Supply Current oD qua! mode. unipolar ranges 6 10
STANDBY power-down mode 700 850
FULL power-down mode (Note 7} 60 120 WA
Power- External reference = 4 096V +0.1 2
(Noizra'spupp!y egecton Rawo PSRR Internal reference +1/7 158
TIMING
Internal Clock Freguency oLk Coik = 100pF 1.25 1.56 2.00 MHz
External Clock Frequency Range foik 01 20 MHz
tacal Internat acquisition External CLK 30
- . Internal CLK 30 5.0
Acquisition Time LS
Py External acquistion (Note 9} 30
After FULLPD or STBYPD 5
Conveision Time tcony External CLK 60 |s
Internal CLK. Coik = 100pF 60 77 100
Througnpu Rate External CLK _ 100 ksps
internal CLK. Cok = 100pF 62
gf;:g SZDTE::STGHCQ Power-up (Note 10) 200 s
Reference Buffer Setting Zg nggyrﬁgd?g?ffg ed ggg: : ;;&F ;O ms
DIGITAL INPUTS (D7-D0. CLK. RD. WR, CS) (Note 11)
Input High Vollage ViNg 2.4 v
fnput Low Vottage VinL 08 \4
Input Leakage Current lipy ViN =0V or Vpp +10 HA
Input Capacitance Cin (Note 5) 15 pF

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

ELECTRICAL CHARACTERISTICS (continued)

(Vop = 5V +5%: unipolar/bipolar range; external reference mode. Vrer = 4.096V: 4.7uF at REF pin: exernal clock, foik = 2.0MHz
with 50% duty cycle; Ta = Tmin to Tax; uniess otherwise noted. Typical values are at Ta = +25°C )

PARAMETER SYMBOL | CONDITIONS ] MmN Tye max | units
DIGITAL QUTPUTS (D11-D0, INT)
Output Low Voitage vor VoD = 4.75V. IginK = 1.6MA 04 \Y
Quiput High Vollage VOr- VDD = 4.75V, ISOURCE = TMA Vpp - 1 v
Three-State Qutput Capacitance Cour {Note 5) 15 pF
TIMING CHARACTERISTICS

(Vpp = 5V £5%: unipolar/bipolar range; external reference mode. VRer = 4.096V: 4.7pF at REF pin; external clock. folk = 2.0MHz
with 50% duty cycle; Ta = Tmiy to TMax: unless otherwise noled.)

PARAMETER SYMBOL, CONDITIONS MIN TYP MAX | UNITS
CS Puise Width tcs 80 ns
WR Pulse Width twr BO ns
TS to WR Setup Time Csws 0 ns
CS 10 WR Hold Time tcswr 0 s
T35 to RD Setup Time tCSRS 0 ns
CS to RD Hold Time LCSRH 0 ns
CLK to WR Setup Time tows 100 as
CLK to WR Hold Time LowH 50 ns
Data Vvalid to WR Setup s 60 ns
Data Valid 10 WR Hold IDH 0 ns
RD Low to Output Data Valid tpo Figure 2, C| = 100pF {Note 12} - 120 as
RO High to Output Disatile TR {Note 13) 70 ns
RD Low to INT Hign Delay UNT1 120 ns
Note 1: Accuwracy specifications tested at Vpp = 5.0V. Performance at power-supply tolerance limits guaranteed by Power-Supply
Rejection test. Tested for the £+ 10V (MAX196) and 24,096V (MAX198) input ranges.
Note 2: fxternal reference: Vrer = 4.096V, offset error nulled, ideal last code transition = FS - 3/2LSB.
Note 3: Ground "on” channel; sine wave applied to all “off” channels.
Note 4: Maximum full-power input frequency for 1LSB error with 10ns jitier = 3kHz.
Note 5: Guaranteed by design. Not tested.
Note 6: Use static loads only,
Note 7: Tested using internal reference.
Note 8: PSRR measured at full-scale. .
Note §: External acquisition timing: starts at data valid at ACQMOD = low corttra! byte: ends at rising edge of WR with ACQMOD
= high control byte.
Note 10: Nol subject o production testing. Piovided for design guidance onty.
Note 11: All input control signals specified with th = tr = 5ns from a voltage level of 0.8V 1o 2.4V
Note 12: tpg is measured with the load circuits of Figure 2 and defined as the time required for an output 10 cross 0.8V or 2.4V,
Note 13: t1eis defined as the time required for the dala fines to cnange by 0.5V.

MAXIM 5
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Multirange, Single +5VY, 12-Bit DAS

with 12-

it Bus Interface

(TA = +25°C. unless otherwise noted.)
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Multirange, Single +5V, 12-Bit DAS

with 12-Bit Bus Interface

Pin Description

PIN NAME FUNCTION
Clock tnput. in exterial clock mode, drive CLK with a TTL/CMOS-compatible clock. I internial clock mode,
1 CLK place a capacitor (CeuLk) from this pin to ground to sef the internal clock frequency: foyk = 1.56MHz7 typical
with Cerk = 100pF.
2 Cs Chip Select, active low
3-14 | D11-DO | Three-State Digital 10, D11 = MSB
15 AGND Anaiog Grourd

16-21 | CHO-CH5 | Analog Input Channels

Bandgap Vohkage-Reference OutpuVExtesnal Adjust Pin. Bypass with a 0.01pfF capacitor to AGND. Conngclt

100 <——W\,—I— REFAD)
0.016F sMAXAm
24k I MAX196

MAXTS3
Figure 1. Reference-Adjust Circuit

+5Y

L Toon

) High-2 D Vipy 800 You 1C You B} High-Z 16 Vo and Yo te Vi

Figure 2. Load Circuits for Enable Time

MAXIMN

% REFAD. o Voo when using an external reference at toe REF pin.
Relerence Buffer Dutput/ADC Relerence put. in internal reference mode, 11e reference buffer provides a
23 REF 4.086V nominal output, externally adjustable al REFADJ. in externai reference mode, disable the internal
buffer by pulling REFADJ to Vpp.
24 iNT INT goes low when conversion is complete and output data is ready
25 RD If €S is low, a faliing edge on RD will enable @ read operation 01 the data bus.
12 the internal acquisition mode, when TS is fow. a rising etige 01 WR latches in configuration data and slans an
26 WR acquisition plus a corversion cycle. i1 the external acquisition mode, when T s low. the first nsing edge on WR
stants an acquisition, and a second rising edge on WR ends acquisition and Stans a Coversion Cycie.
27 vpD +5V Supply. Bypass with 0.1pF capacior to AGND.
28 DGND Digital Ground
3} Detailed Description
5 r——————
Sk Converter Operation

The MAX196/MAX198 multirange, fault-tolerant ADCs
use successive approximation and internal input
track/hold (T/H) circuitry to convert an analog signal o
a 12-bit digital output. The 12-bit parallel-output format
provides easy interface to microprocessors {uPs).
Figure 3 shows the MAX196/MAX198 in the simplest
operational configuration.

Anaiog-input Track/Hold
in the internal acquisition contro! mode (cantrof br D&
set 10 0). the T/H erters its tracking mode on WR's ris-
ing edge, and emers s hold mode when the internaily
timed (b ciock cycles) acquisition interval ends. n bipo-
lar mode and unipotar mode (MAX196 only), a low-
impedance input source, which settles in less than
1.5us, is required to maintain conversion accuracy at
the maximum conversion rate.
When the MAX198 is configured for unipolar mode, the
input does nat 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/H capacitance.

86LXVINI6LXYIN
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Multirange, Single +5V, 12-Bit DAS
with 12-Bit Bus Interface

Acquisition time is calculated as follows:

For OV to VRer: taz = 9 x (Rs + Rin) X 16pF

For OV 1o VRer/2: taz = 9 x (Rg + Rin) x 32pF
where Rin = 7kQ and taz is never less than 2ps (OV to
VREF range) or 3ps (0V to Vrer/2 range).
In the external acquisition control mode (DS = 1), the

H emers its racking mode on the first WR rising edge

and enters its hold mode when it detects the second
WR rising edge with D5 = O (see External Acquisition
section).

i

AAXIAN
maxiss [ .

Maxros X
werapy 122 47 Jo fanurls
—Emur 00iF]

QUTPUT STATUS

T CLK DGND
=

b

i

cHe
o
CHs ANALOG
o He—— { meuts
cHy L
cH

AGND

1P DATA BUS

Figure 3. Operational Diagram

VOLTAGE
REFERENCE

CH_
™
ouT

oHoLD

TRACK

e

51 = BIPOLAR/UNIPOLAR SWITCH R = 12.5k2 (MAR 196} OR 5721 (MAX 196}
§2 = INPUT MUX SWITCH RZ = 867402 (MAX196) OR = (MAX196)
§3. 54 = T/H SWITCH

input Bandwidth
The ADC's input tracking circuitry has a 5MHz small-
signai bandwidth. When using the internal acquisition
mode with an external clock frequency of 2MHz, a
100ksps throughput rate can be achicved. It is possible
to digitize high-speed transient events and measure
periodic signals with bandwidths exceeding the ADC's
sampling rate by using undersampling techniques. To
avoid high-frequency signals being aliased into the fre-
quency band of interest, anti-alias filtering is recom.
mended (MAX274/MAX275 continuous -time filters).

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 MAX196 uses a scaling factor, which
allows input voltage ranges of +10V, 5V, OV 10 +10V,
or OV 10 +5V with a 4.096V voltage reference (Table 1}.
Program the desired range by setting the appropriate
controt bits (D3, D4} in the control byte (Tables 2 and
3). The MAX198 does not use a scaling factor, so its
input voitage range directly comesponds with the refer-
ence vottage. it can be programmed for input voltages
of =VREF, +VREF/2, OV to VREF, or OV to VRer/2 {Table
3). When an external reference is applied at REFADJ.
the voltage at REF is given by Vrer = 1.6384 x VREFAD
(2.4V < VREF < 4,18V).
The input channels are overvoitage protected to
+16.5V. This protection is active even if the device is in
power-down mode.
Even with Vpp = OV, the input resistive network provides
cument-limiting that adequately protects the device.

Digital Interface
Input data (control byte) and output data are muiti-
plexed on a three-state parallel interface. This parallel
VO can easity be interfaced with a pP. T3, WR, and RD
controf the write and read operations. CS is the stan-
dard chip-select signal, which enables a pP to address
the MAX196/MAX198 as an /O port. When high, it dis-
ables the WR and 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|
0to+5 0 — VREF X 1.220L

; 0 +10 0 — VRer x2.4414
. 3

i %5 — | -VREF X 1.2207 | VREF x 1.2207
410 = U VREF X 2.4414 | VRer x2.4414

Figure 4. Equivalent input Circuit

8
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Multirange, Single +5V, 12-Bit DAS
with 12-Bit Bus Interface

Table 2. Control-Byte Format

[ ormssy o [ s b o3 T o2 b1 | oowss |
Lo e [ocoven | e oee [ ome om0 ]
Cem maMe | T oescriTion o
76 PDILPOO | These wo bits select tne clock ad power-down modes (Table 4).
3 : ACQMOD Q = inteinaily coriroiled acquisttion {6 clock cycles). T = externalfy controfled acquisition ]
4 RNG Setects tre full scale voltage magitude al the ivput {Table 3).
T 3 T BIP Selects unipolar or bipolar cowersion mode {Tabie 3}, - T
‘F(; 777777777 A/?. 7A17\()*77?he;e aéé‘ﬁams bits for mg i_rjnamux to seiect the "on” Channg {Table 5). {

Table 3. Range and Polarity Selection

Table 4. Clock and Power-Down Selection

INPUT RANGE (V) | INPUT RANGE (V) {PD1] PDO DEVICE MODE
{MAX196) (MAX138) ] : 0 0 | Normal Gperation / External Clock Mode )
0105 010 VRF/2 {0 | 1 |Normal Operation/ \ternal Clock Mode
1 Oto 10 " oveer | iy | g [Standby Power Down (STBYPD): clock mode
L e ——J : is unaffectect
1 0 +5 tVREF/Z — -
- ; : Full Power-Down {FULLPD): clock mode is
1 1 210 +VREF : unaffected
Table 5. Channel Selection
A2 Al Al CHO CH1 CH2 CH3 CH4 CH5
4] 7 ¢} 0 *
0 4] 1 *
0 1 0 *
0 | 1 1 *
1 0 0 *
1 S0 1 .
- — L S I

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

Input Format
The controf byte is latched into the device, on pins
D7-D0. during a write cycle. Table 2 shows the contral-
byte format.

Output Data Format
The output data format is binary in unipolar mode and
wos-complement binary in bipotar mode. When reading
the output data, CS and RD must be fow

How to Start a Conversion
Conversions are initiated with a write operation, which
selects the mux channel and configures the MAX196/
MAX198 for either a unipolar or bipolar input range. A
write pulse (WR + CS) can either start an acquisition (nter-
val or initiate a combined acquisition plus conversion. The
sampling interval occurs at the end of the acquisition
interval. The ACQMQD bit in the input control byte offers
two options for acquiring the signal: internal or externat.
The conversion period lasts for 12 clock cycles in efther
internal or external clock or acquisition mode.

Writing a new control byte during a conversion cycie will
abort the conversion and start a new acquisition interval.

Intemnal Acquisition
Select internal acquisition by writing the control byte with
the ACQMOD bit cleared (ACQMQD = 0). This causes
the write pulse to initiate an acquisition interval whose

duration is internaily timed. Conversion starts when this
six-clock-cycle acquisition interval (3us with fo K =
2MHz) ends (see Figure 5}

External Acquisition
Use the external acquisition liming mode for precise con
troi of the sampling aperture and/or independent control
of acquisition and conversion times. The user controis
acquisition and start-of-conversion with two separate
write pulses. The first pulse, written with ACQMOD = 1,
stars an acquisition interval of indeterminate length. The
second write pulse, written with ACOMOD = 0, termi-
nates acquisition and starts conversion on WR's rising
edge (Figure 6). However, if the second control byte
contains ACOQMOD = 1, an indefinite acquisition interval
is restaned.

The address bits for the input mux must have the same
vaiues on the first and second write pulses. Power-down
mode bits (PDO, PD1) can assume new values on the
second write pulse (see Power-Down Mode section).

How to Read a Conversion
A standard interrupt signal, INT, is provided to allow the
device to flag the pP when the conversion has ended
and a valid result 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 read cycle
or if a new control byte is written.

a———— {5 —] t— lcors . —_— e loSRH
7 N : : L Z ; ; 2 ;
cs 7
b Loow
l._t“s.'m
& /
oy

Y:

07-D0 N
— b

i
_¥ ——
INT !
o 0
RD V[\ y

e L —ol l—— £
HIGH-2 OATA VAL HIGH-Z
pouT © o v
figure 5. Conversion Timing Using Intemal Acquisition Mode
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Figure 6. Conversion Timing Using Exteral Acquisition Made

Cilock Modas
The MAXT96/MAX198 operate with either an internal or
an external clock. Controt bits (D6, D7) select either i
internal or external clock mode. Once the desired clock )
mode is selected, changing these bits to program o}
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 ciock. To select /
this mode, write the control byte with D7 = 0 and 06 = 500
1. A 100pF capacitor between the CLK pin and ground
sets this frequency to 1.56MHz nominal. Figure 7 o -
shows a linear relationship between the internal clock 0 50 100 15 200 0 300 30
period and the vaiue of the external capacitor used.

External Clock Mode
Select external clock mode by writing the control byte Figure 7. Internal Clock Period vs. Clock Pin Capacitance
with D7 = 0 and D6 = 0. 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 freguencies tower
than 100kHz will cause a voltage droop across the hold
capacitor, and subsequently degrade performance.

INTERNAL CLOCK PERIOD (ns}

CLOCK PIN CAPRCITANCE {pF)

MAXEMN h
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}4_. ACCUISITION STARTS ACQUISTION ENDS _.}._ CONVERSION STARTS
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ACOMLD - T WR GOES HIGH WHEN CLK IS HIGH
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CLK | j 1 1 '7j 1 r L 1 [
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"R SRR |
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Figure Ba. External Clock and WR Timing (Intemal Acquisition Mode)
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| e . - i ]
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ctK __]——} ! I ] { i } Lﬁ }I ] : }_‘
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Figure 8b, External Clock and WR Timing (Extemal Acquisition Mode)
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Multirange, Single +5V, 12-Bit DAS

Applications Information

Power-On Reset
At power-up, the internal power-on reset circuitry sets
INT high and puts the device in normal operation/exter-
nal ciock mode. This state is selected to keep the inter
nal clock from loading the external clock driver when
the pan is used in external clock mode.

internal or External Reference
The MAXTS6/MAX198 can operate with either an inter-
nal or external reference. An external reference can be
connected to either the REF pin or the REFADJ pin
{Figure 9.
To use the REF input directly, disable the internal buffer
by tying REFADJ to Vpp. Using the REFADJ input elimi-
nates the need to buffer the reference externally. When
the reference is applied at REFADJ, bypass REFADJ with
a 0.01pF capacitor to AGND.

The REFADJ internal buffer gain is rimmed to 1.6384 to
provide 4.096V at the REF pin from a 2.5V reference.

Internal Reference
The internally trimmed 2.50V reference is gained
through the REFADJ buffer 10 provide 4.096V at REF.
Bypass the REF pin with a 4.7uF capacitor to AGND
and the REFADJ pin with a 0.01uF capacitor to AGND.
The intemal reference voltage is adjustable to +1.5%
(+B5 LSBs} with the reference-adjust circuit of Figure 1.

External Reference
At REF and REFADJ, the input impedance is a mini-
mum of 10k for DC currents. During conversions, an
externai reference at REF must be able to deliver
400uA DC load currents, and must have an output
impedance of 100 or less. If the reference has higher
output impedance or is noisy, bypass it close to the
REF pin with a 4.7uF capacitor to AGND.

With an external reference voltage of less than 4.096V
at the REF pin or less than 2.5V at the REFADJ pin, the
increase in the ratio of the RMS noise to the £ SB value
(FS / 4096) resuilts 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 PD0 and PD1 in the input control byte.
When power-down is asserted, it becomes effective
only after the end of conversion. In all power-down
modes, the interface remains active and conversion

with 12-Bit Bus Interface

REFL26  amsey
mx’g&M [ L Lk
) -
hAXI98 T e
REFAD) | 25
Lo
(3 -
25v 0
figure 9a. Internaf Reference
REF | 26
4098V
MAXLMN !...
MAXTSS T
MAX198 =
Voo
REFADS | 25 T
10k
25V
Frgure 8b. External Reference. Reference at REF
REF] 26 4096v
M e
N Cad
MAY198 :_E_ -
REFADJ § 24 25y
GOl
™ I
e (1)

Figure SC. The external reference averdrives the intemal refer-
ence.
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results may be read. input overvoltage protection is
active in alt power-down modes. The device returns to
normal operation on the first WR falling edge during
write operation,

Choosing Power-Down Modes
The bandgap reference and reference buffer remain
active in STBYPD mode, rmaiftaining the voltage on the
4.7yF capacitor at the REF pin. This is a "DC” state that
does not degrade after power-down of any duration.
Theretore, you can use any sampling rate with this
mode, without regard 1o start-up delays.

However, in FULLPD maode, only the bandgap refer-
ence is active. Connect a 33pF capacitor between REF
and AGND to maintain the reference voltage between
conversions and t¢ reduce transients when the buffer is
enabled and disabled. Throughput rates down to 1ksps
can be achieved without allotting extra acquisition time
for reference recovery prior to conversion. This 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

than a fraction of an LSB}, run a STBYPD power-down
cycle prior to starting conversions. Take into account
that the reference buffer recharges the bypass capaci-
tor at an BOmV/ms slew rate, and add 50us for settling
time. Throughput rates of 10ksps offer typical supply
currents of 470pA, using the recammended 33pF
capacitor value.

Auto-Shutdown
Selecting STBYPD on every conversion automatically
shuts the MAX196/MAX198 down after each conversion
without requiring any start-up time on the next conversion.

Transfer Function
Output data coding for the MAX196/MAX198 is binary
in unipolar mode with 1LSB = (FS / 4096) and twos-
complement binary in bipolar mode with 1LSB = (2 x
E—'S ) # 4096). Code transitions occur halfway between
uccessive-integer LSB values. Figures 10 and 11
show the input/output (I/O) transfer functions for unipo-
lar and bipolar operations, respectively. For full-scaie
(FS) values, refer to Tabie 1.

OUTPUT CODE CUTPUT CCDE .
£S5 2[es
FULL-SCALE VISB= —0e | [ 158~ g
1.1 TRANSITION ™~ e 111 i
1110 ¢1.. G 1 i
| ' : :
11..101 1 = ' ' y; !
i i [ ’ i
i | I / |
1 i H 000... 001 1 1
i / i i !
/ \ 000000 o e e [
! s i i i
| 4 1 1.1 | |
' / | | : |
i 4 1
I 4 : | / ! i
4 / 1 |
0001 : 100.. 016 H I
06...010 ! 100.. 007 ! :
00 00 : 100... 000 : :
1 Loy
... 000 et g T . + t
0 1 2 3 f F5 £s o +S-115B
INPUT VOLTAGE {LSB} FS. 3,158 INPUT VOLTAGE (£58)
Figure 16. Unipolar Transfer Function Figure 11. Bipolar Transfer Funclion
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Layout, Grounding, and Bypassing
Careful printed circuit board layout is essential for best
system performance. For best performance. use a
ground plane. To reduce crosstalk and noise injection,
keep analog and digital signals separate. Digital
ground {ines can run between digifal signat lines to
minimize interference. Connect analog grounds and
DGNOD in a star configuration to AGND. For noise-free
operation, ensure the ground return from AGND to the
supply ground is low impedance and as short as possi-
ble. Connect the logic grounds directly to the supply
ground. Bypass Vpp with 0.1pF and 4.7uF capacitors
0 AGND 1o minimize high- and low-frequency fluctua-
tons. If the supply is excessively noisy, connect a 5Q
resistor between the supply and Vpp. as shown in
Figure 12.

+5¢

SUPPLY

GHD

AGNG CGND

AMAGMN
MAX ]9
MAXT198

oy DGNC

DIGITAL
CIRCUITRY

 OPTIONAL

™ CONNECT AGND AND DGNO WITH A GROUME PLANE (R A SHORT TRACE

Figure 12. Power Supply Grounding Connection

Functional Diagram

12-BIT DATA BUS

REF REFAD)
10K
- / 25v
CHs SIGNAL - 1638 AN~ reerence
CHa CONDITIONING
CH3 — BLOCK '
[ & ™ |
E:f OVERVOLTAGE _ _H_ ]
1 TOLERANT CHARGE REDISTRIBUTION
CHO B MUX 12-BIT DAC
L CLock SUCCESSIVE- =
APPROXIMATION
i f [ ™ FReGSTER
CSi- CONTROL LOGIC
WR &
D - LATCHES
ﬂ 2 ANAXLAN
i THREE-STATE. BIDIRECTIONAL MAX195 vréo
INT - -STATE, -t AGND
140 INTERFACE MAX1%8 | e DGAD
Do-D11

MAXIMN

15

86LXYIW96LXYIN



MAX196/MAX198

Lampiran C

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

_Ordering Information (continued) Chip Topography
PART TEMP.RANGE  PIN-PACKAGE D11 CLK  Vpp Ve

MAX196BC/D 0°Clo +70°C  Dice* | €s | DGND WR

MAX TS6AEN! -40°C 1o +85°C 28 Narrow Plastic DIP D10 ___ l | F ' "'_——T

MAX186BENI  -40°Cto +B5°C 28 Narrow Plastic DIP i — RD

MAXT9BAEW!  -40°Clo +B5°C 28 Wide SO : 0§ — : — INT

MAXI196BEWI  40°Clo+85°C 28 Wide SO _ 08— — rer

MAX196AEAI  -40°Clo +B5°C 28 SS0P 07 —

MAX196BEAI  -40°Cto +B5°C 28 SSOP - B 0.211°

MAX196AMY| -55°C to +125°C 28 Narrow Ceramic SB™* | ' ' (5.870mm)

MAX196BMYl  -55°C 10 +125°C 28 Narrow Ceramic SB™ | = o —— REFADJ

MAX198ACN! 0°Cto+70°C 28 Narrow Plastic DIP : -

MAX198BCN) 0°Cio +70°C 2B Narrow Plastic DIP - }

MAX 198ACW! 0°'Clo+70°C 28 Wide SO : 06— | ; —— CH5

MAX198BCWI 0°Clo+70°C 28 Wide SO s — cha

MAX198ACAI 0"Cto+70°C 28 SSOP : 85 — :

MAX198BCAI  0°Cto +70°C 28 SSOP : e ——cH3

MAX198BC/D 0°Cto+70°C  Dice’ D3 — O, o — cH2

MAX198AEN! -40°C to +B5°C 28 Narrow Plastic DIP 0'1 ] \]/ ch ]

MAX198BENI -40"C to +85°C 28 Nammow Plastic DIP ¢ D2 DO AGND CH1

MAXTSBAEWI  -40°Cto +B85°C 28 Wide SO : .

MAX198BEWI  -40°Cto +85°C 28 Wide SO (3?6.;;:1“0

MAX19BAEAL -40°C to +85°C 28 SS0OP

MAX198BEAL -40°C to +85°C 28 $S0P : TRANSISTOR COUNT: 2956

MAX19BAMY| -55°C to +125°C 28 Narrow Ceramic SB™ | SUBSTRATE CONNECTED TQ GND
MAX198BMY1 -55°C o +125°C 28 Narrow Ceramic SB™
* Dice are specified at Ta = +25°C, DC paramelers only.

** Contact factory for availabilty and processing (o MIL-STD-883.

Maxim canriot assume responsibility for use of ary circuitry other than circuiry entirely embodied in a Maxim poduct. No circuit patent licenses are
imptied. Maxim reserves the fight 15 change the Circultry and Specifications withait norice ar any lime.

16 Maxim integrated Products, 120 San Gabrial Drive, Sunnyvale, CA 84088 (408) 737-7600
€ 1895 Maxim integrated Products Printed USA AMAXIM s a registered trademark of Maxim integrated Products.



Lampiran

IC LINIER Siemens

LF 355N, LF 356N, LF 357N
Penguat Operasi Masukan JFET
(JFET Input Operational Amplifiers)

Penguat-penguzt operasi ini Tarif Maksimum

memiliki transistor-trarsis- Tegangan catu Vs =18 v

tor masukan JFET, dengan Tegangzn masukan difzrensial Vp =30 \

arus-arus gelincir dan zrus- Lama hubungsingkat keluaran tgsz =

arus masukan sangat kzcil. Jangkah suhu simpan Ts —55 ~125 °C

Keluarannya dirancang un- Suhu peremuan T; 100 °C

tuk beban bersifat kapesitas - Resistansi termik antara

tinggi tanpa sssuatu 2er- sistem-udara lingkungan Reresmp 175 Kw

soalan stabilitas.

Sifat-sifat tambahan:

® Resistansi masukan sa- Konfigurasi pena
ngat tinggi

e Sedikit hanyut oleh per- orrsat gt — Hiee
ubahan suhu

* Lebarjalur lebar “input 2[:}1_]1%

® Dibolehkan tegargan tosur 3] 16 0wt
masukan tinggi sampai -vy &[] § Offse” sffuam
+V,

® Konpensasi frekuensi in-
tern

Diagram rangkaian

] c

Offset adiustant

— >—

1}

=Input T .]Ir' Input

,i=1e:;r [ ([HSM Usm v

o
_—

18



Lampiran C

Siemens IC LINIER
Karakteristik
Vg==15V, T,rp, = 25°C min typ max
Open loop supply LF 355 N Is 2 4 mA
current consumption LF 356 N, LF 357N I 5 10 mA
Input offset voltage (R = 50 Q) Vio 3 10 . mV
Input offset current fo 3 50 pA
Input current h 30 200 pA
Input resistance R 10'2 Q
Cpen loop voltage gain Avo 80 106 dB
Rate of rise :

LF 355 N: Ay = 1 dvg 5 Vius

LF 356 N: Ay =1 ar 12 Vius

LF 357 N: Ay = 50 Vius
Performance LF 3656 N fo 25 MHz
bandwidth LF 356 N fy 5 “MHz

LF 357 N 1o 20 MHz
Transient time {for 0.01%) :

LF 3656 N t 4 - us

LF 356 N,LF357 N ¢, 1.5 us
Input noise voltage
Rg=1000;f=100 Hz: LF 356 N Vin ' 25 nV/y'Hz

LF356 N, LF357TN Vi 15 nV/vHz
Rg=100Q,f=1000 Hz:LF 355 N Vin 20 nV/Y/ Hz

LF356 N, LF3587 N Viy 12 .nV/fy Hz
Input noise current
f =100 Hz, or 1000 Hz In 0.01 pA/Y Hz
Input capacitance C 3 pF -
Karakteristik

Vs ==+15V; Tamb =0t 70 °C,
unless otherwise specified

input offset voltage Rg = 50 Q Vio 14 ‘mv
Temperature coefficient of Vig: R =50 Q  ayo - 5 : fpViK
Change of avio : :
after a change of Vjo adjustment’’ davio 0.5 { per mV
Input offset current T; = 70 °C ho ' -2 nA
Input current?’ T; = 70 °C I ‘ .8 nA
Open loop voltage gain : ) ;
RL=2kQ, V0$P= +10V Avo l53 'dB
Output voltage RL=10kQ Vape 12 13 -12 V¥

R .=2kQ Vape 10 +12 -10 v
Input common mode range Vic (F11 [+12 -1 v
Common mode rejection kemn 180 100 . dB
Supply voltage rejection ksyg 8O 100 dB

Catatan:

1) Kalau dibandingkan dengan harga asli yang tak dapat ditepatkan, koefisien suhu dari tegangan
gelincir masukan yang telah ditepatkan hanya berubah sedikit (lumrzhnya 0,5 gV, K) untuk setiap
mV dalam jangkah stelan. Penepatan tegangan gelincir tidaklah bsrpengarun kepada tindasan
ragam tunggal {cormmon mode rejection) dan kepada penguatar ikal terbuka.

2) Arus masukan berlipat hampir dua-kali, kalau suhu pertemuan rzik 10 K.
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J Sullix — Case 23243 (Ceramic)
N Sulfix — Case §45-06 (Plastic)

GUARANTEED OPERATING RANGES

SN54/74LS04

HEX INVERTER

LOW POWER SCHOTTXY

$YM3CL PA TER My | TrP MAX UNIT
vee Supoly Voliage 45 5.0 $5 v
475 5.0 5.25
’ Ta Coperating Asrtient Temperature Rangs =33 25 125 =
¢ 25 70
Tox Ouput Currers — High [ -0.4 mA
toL Ouout Currert — Low i 2.0 mA
! 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess otherwise specified)
Y™ma ARAMETS NIT = ND N
SrmaoL PARAMETER N T e | WAX UNITS » TEST CONDITIONS
ViIH Input HIGH Valtage i v Guaranteed Input HIGH Voitage for .
Adi inpuss
’ 54 Guarameed Input LOW Vohage for
viL tnout LOW Vetage 7 v All lnputs
ViK . input Clamp Diode Voltage v VeC=MIN IN=—18 mA
— . - 54 v Vee = MIN, loH = MAX Viy = Vi
VOH Outsut HIGH VoRtage — y or Vi per Teuth Table
54,74 v loL =4.0mA | Voo =Vee MIN,
VoL Outout LOVY Vaitage 1 | VIN = ViLor iy
™ v oL =20 ot Truth Tadle
1 input HIGH € A Voc=MAX VN =27 V
H Put FILH Lurent mA  JVee=MAX VN =7.0 V
he lnput LOW Current mA Ve = MAX Vi =04 V
oS Short Circuit Cuzvens mA | Vee =MAX
. Power Suzoly Current
icc Total, Outout KIGH A Ve =
Tetal, Outout LOW ; ce = Max
AC CHARACTERISTICS: Ty =283
SYMaCL PARAMETIR CNITS TEST CONDITIONS
: PLH Turn OYf Delay. reet 1o Ouput 5 ns - Ve =50V
PHL Tutn On Celay, brour 10 Qutout 3 ns Cp=15pF

FAST AND LS TTL CATA
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SN54/741508

QUAD 2-INPUT AND GATE

LOW POWZR SCHOTTKY _

J Sutfix -~ Case 57208 {Ceramnic) T —
N Sutfix — Case 5£5-06 (Plastic}
GUARANTEED OPERATING RANGES
SYMBOL PARAMETER i MIN v MAX UNIT
veo Sugoly Veoitage 54 <5 5.0 5.5 v
74 475 5.0 £8.25
Ta Operating Ambient Temperature Range 5% ° -85 25 128 «
. . 74 o] 25 - 10
IoH Qutput Currert — High €1 74 " ~0.4 mA
18 Cutput Currert — Low 54 4.0 mA
73 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless ciherwise specified)
UMTS .
YM P z: 1 (3 N ONS
S B80OL APAMETEZR YT 1 UNTS TEST CONDITH )
Vin Input HIGH Vaage 20 i v Guaranteed [fput HIGH Veitage for
) All leputs
v n OW Voita S& v ¥} Guaranteed Input LOW Vohage for
i put LOW voltage 72 Y v Alt lnputs
Vig input Clarrp Diode Voltage -0E5}| —1.5 v Vee =M, iIn=—18mA
54 25 35 v Voo = MIN, lo = MAX, ViN = Vi
Vei HIGH V.
CH Output HIGH Voltage 78 27 35 ) oc V|_per Truth Table
v o 54,74 025 | 04 v loL =4.0mA | Ve = Vee MIN.
cL utout LOW Voltag ViN =ViL or Vi
4 035§ 05 v oL =80 mA | e Truth Tale
20 A Vee =MAX ViN=27 V
| ut HIGH
H inout HIGH Current I 01 | mA |Vec=MAXVy=7.0V
w input LOW Currert -04 | mA Ve = MAX, VN =04 V
‘os | Shont Citeut Current ~20 -100 ] ma  jvee=MAX
Power Suzply Curremt ' : .
ice Tozal. Qutput HIGH 498 MAX
Totat, Ouzzet LOW Y ma vee =
AC CHARACTERISTICS: Ty = 25°C - - * -
LMOsS
. M P £ .
sSYMsoL ARA._MEFﬂ N T 1 UNGS TEST CONDITIONS
Py [Turn OH Delay. input 1o Oyiput 8.0 15 ns Vec =50V
Py {Turn Qn Delay, Input to Output 10 20 ns CL = 15pF

s

FAST AND LS TTL DATA
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J Suitx — Case £33-23 {Ceramnic}
N Suffix -= Case $43-35 (Plassic)

GUARANTEED OPERATING RANGES

mjojopoEnanD;

SN54/74LS32

QUAD 2-INPUT OR GATE

LOW POWER SCHOTTXY

SYM3OL PARAMSTER I Y b oTre MAX UNIT
Vee Supply Voltage 34 43 50 8.5 v
74 475 50 5.25
TA Operating Arivent Tempersture Rangs = —35 25 125 =
74 (=] 25 70
IoH Output Currert — High 54,74 - i -0.4 mA
1oL Output Currers — Law 54 i 4.0 mA
74 ' 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {unless otherwise spacified)
] LIMITS i
SYM30L PARAMETE! - UNITS TEST CONDITIONS
A MIN [ TYP | MAX S '
Vi nput HIGH Venrage 20 v Guaranieed Input HIGK Voltage for
- Allnputs -
54 a7 Guaraniesd input LOW Vohaga for
Vi input LOW Volage 74 - v Al lnauts
Vi Input Clamp Dxce Vorage J—065!-13 v Vor = MIN, iy ==18 mA
-~ 54 25 s | A" Vae = MIN, oy = MAX VN = VY
VOH Ouwv HIGH Vittage 2 27 35 | v o Vi per Truth Table
v 0 Low v 54,74 025 | ¢4 v o, =40mA zcc =Vce %‘N-
oL viput stage = - IN = ViL of VI
74 0.35 | 05 v LT RO mA | Truth Table
e G ] 122 BA Yoz = MAX ViN=27 V
H Input HIGH Curent f I 01 | mA [Vae=MAXWN=70V
L Linput LOW Cutrent - | | —0.4 mA Voo = MAX V=04 V
los Shont Circuit Cusrent | -20 o100 | mA Ver = MAX
Poveer Supply Currerz i
lcc Total, Cutput HIGH [ mA Ver = MAX -
Total, Queput LCW | 983. . il
AC CHARACTERISTICS: T4 = 25°%C .
UMITS .
SYMSE AAAMETE S NIT. TEST CONDITIONS
yMso PARAMETER | Mam | e 1 x| WS ST
PLH Tum O Delay. Input to Outout 14 | 2 ns Vee =50V
oML Tum On Delay, Input 1o Cutput | 12 | 22} ns CL=15pf

FAST AND LS T7L DATA
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TRUTH TA3LES

LS125A LS125A
i3 .
A ";5 cureur | INIOTS ouUTPUT
z £} D
Y L PR T .
- H HH L H H
LRI 4 (V3] Lt X {2)

L = LOW “/citage Levrl

H = HIG= Yaluage L
X = Don’s Care

{Z] = High iemzecarse 135)

J Suffix — Case 62222 (Ceramic)
N Suffix — Case E£3-03 (Plasiic)

[

oRninicin

[

™11 >

L

SN54/74LS125A
SN54/74L5126A

QUAD 3-STATE BUFFERS

LOW POWEIR SCHOTTKY

njngopngEongn OopnIn
£ F) ° T s o [T € EY 3 ] F o v
LS125A LS126A
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE [unless cinerwise specified)
LIMITS
M2 ERAMETES TS 28T CON :
SYM20L PAZAMETER Ve = MAX UNITS TZST CONODMONS
Viy Input HIGH Voitage 20 v Guaranteed Input HIGH Voltage for
All Inputs
) €2 i 07 Guaranteed Ingut LOW Voitage for
Vi lnput LOW Vaitzge 7= Y v All lnputs
Vig Input Clams Siede Velags -0&5 ] —1.5 v Voo = MIN, liy =—18 mA
. 54 - 24 v Voo = MIN, g = MAX, Viy = VIH
VOH Qutput HIGH Vaitage T " v or Viy_ per Tewth Tadle
v o o 52,74 025 | a4 v loL =12 nA zcc = Ve MIN.
oL utput LOW Vaitage < = lor = 28 mA | YIN=ViLer iy
74 035 03 v oL, 2 per Truth Table
lozy Qusput Off Current HIGH 20 BA VEC = MAX, VouT =24V
lozy Output Off Current LOW —20 pA Voo = MAX VouT =04V
Vi V v
(T¥) Input HIGH Current 20 La) cCmMAXViN=27
Q.1 mA Ve = MAL VN =T7.0V
i Input LOW Current -0.4 mA Vee = MAX VN = 0.4V
ios Short Circuit Currert ~40 —225 mA Vee = MAX
Icc Power Supoly Currer: LS125A 20 mA Vee = MAX, YiIN=0V. Ve =45V
~. L5136 22 VIN=O0V.VE=0V
i
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Lampiran C

SN54774L5125A o SN34/74L51254

GUARANTEED OPERATING RANGES

SYMBOL PARAMETER MiN TYP MAX UNTY
vee Supply Voliage g4 45 5.0 + 55 v
- 24 273 5.0 5.25
TA Cperating Ambient Temperature Range 54 —-35 25 125 °C
i r o] 25 70
1 551] Output Current — High 54 -1.0 mA
74 -26
o Qutput Current — Low 54 12 mA
74 24
AC CHARACTERISTICS: Ta = 25°C . -
UMiTS .
SYMBOL PARAMETER " p UNTTS TEST CONDITIONS
1PUH .. : LS125A °L 15
' 2 2 £ .
P Propagation Delay, LS126A 15 < Fig. 2
tPHL Data to Output LS125A 70| 18
tPHL LS126A es | 18 Vee =50V
——— - CL =45 pF
Output Ensbie Time | LS125A 12 29 L
tPZH . SR ' ~s Figs. 4.5 RL=6670
10 HIGH Level LS126A i3 25 -
Output Enable Time 151254 13 25
w2 = =S Figs. 3,5
10 LOW Level {S1264 23 35
. Output Disable Time | LS125A j 20 Fics. & &
+ ns igs. &,
i from HIGH Level LS1264 | 2s ¢ e 2oy
0 o
Ouzpui Disadle Time | 181254 HR . . AL=6870Q
27 = ns Figs. 3.5~
frem LOW Level 151254 i 25
vz
Fig ¢ | | 1 [+]
Vin 1av 13v : - Fig. S
1_'_:'._,, l__%_ T ; 2
vour 7k 13v BK 13v -
[
[P \
Vin 1v 13v !
i 10 ouT”
1 i [y I i . i unCERTEST T
534
Fi.3 -J!;ﬁ ]
A . rav i
ve :é——; I_: £ sa2
l——l—‘ra. 2
Yout 1av 13V
N AT = =
oSV SWITCH POSITIONS
Fi.da VE ’ ' sYMsay 5w SwW2
13v XIJV PIM Ocen Cloted
v - : ; E )3 .
£ I_._ wig I__.;_' [P WL Closes Ooen
i 2 o 2Vew . t?LZ Closed Clotea
Vour 13v < 'QL— crav WhZ Ciorea Croted
i r 11}

1
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DESCRIPTION —The LSTTL/MSISNE41 S /77418133 isakighsoeed

1-08.8 Dezoczr/Damultip'axer. This Zavice is ig2aily suned
sp2ed bipolas ;memory chip salact adsrass desoding. The mult

f2¢ high
2input

enables allow zarallel expansicn to 2 1-cf-24 Cecacer Lsing just three

15132 davicas crto a 1-2
ieserter, The L8138 is iz

{.32 deccder us
cated with th2 Schottky barrisr Ziede

ing feur LS1335 22 one

pracass lor high speed and is compleisly compatiz’z with all Mz:zrola

7L families,

MULTIPLE INPUT ENA

HPUT CLAMP DIODES
EFFECTS

PIN NAMES

DEMULTIPLEXING CAPABILITY
SLEFOR ZASY EXPANSION
TYPICAL POWER DISSIPATION CF 32 mW

ACTIVE LOW MUTUALLY EXCLUSIVE OUTPUTS .
LIMIT HIGH SPEED TERMINATION

LOADING iNsi2 2)

FaH =
Ha—-nz AZlress lmputs = [y
1, Es Erasle (Active '.DW) lnpuis g ? 3 L g:,: jt
Ernaila (Active =iGH) Inpus C5UL O." .L
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SN54/74L5138

1-GF-8-DECODER/
DEMULTIPLEXER
LOW POWER SCHOTTKY
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LOGIC SYMB0L
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Vag = Pin 6
SO = Pin 3

CONNIZTION DIAGRAM
C:2 (TCP VIEw

J Suffix — Case £20-09 [Ceramic]
N Suffix — Case 548-08 {Plaszic)

.
hOTE.
Tne Frassic verian Mot 1he Ramy
pirout Cornectan Duagram) st e
Cunln-Long Pochoge
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Lampiran C

FUNCTIONAL DESCRIPTICN — The LS138 is a high speed 1-0i-8-Decocer/Demuitiziexer {zhrizzted with the low
power SthoTiky barrier Cicde process. The decocder zccepts three binary weighted ircuts (A0, A1. A2) 2n2 when
enabled provides eight mutudily exclusive active LOW sutputs {Gg-O7). The LS133 feztures three Snable inzuts, two
active LOW {Ey, 3l and cre active HIGH (E3), All outputs will be HIGH urless 1 zng g re LOW 2nc g3 is
HIGH. This multiple enable {uncticn 2licws easy serallel expansion of the device 10 2 10%.32 (2
decocer with just four LS132s and one irverter. {See Figure a.}

ines tc 32 lines)

The L5138 can be used 25 20 8-0utput Cemultiplexer by using one of the active LOW Srnabls inputs 23 the da22 input
and the other Enable inpuis as sirobes The Tnabls inputs which are not used mus: be parmearantly tied 19 their
2oproprizie active HIGH or active LOW szt

TRUTH TABLE
INPUT. QUTPUTS
& [3) €3 4 A a2 | B B By T Eh Bs Cs Gy
H X X X X X H H H " ] H M ]
x M x X X X E] H o H L] H ol L
P X L X X X M H H H ] H L] ]
L L H L [ L L H H H Ed H H H
L L H H L L H L H H " H M H
8 1 o 1 ] L ] H L H = H H 1
L L H :-4 H L K H H L H H ] -
L Lt H . L H H H H H L H F =
L L H M L M B H H H = L B H
L L K L 2] H £ H H ] H H L B
L L H o H H H H H H - H ] L
H oa HIiGH V2itsge Leval .
L = LCW Vecliage Level .
X = Cea't Care .
*o .
4 { 1 !
a | { !
T I T
! ' Lo
A; l
N | >
1y U iy 3l
NS LH
g 4y &y L iy | [l 4 Ay A t by 4y 43 t
Ls133 LS133 L5138 LS138
€301 00y & 33 & 5 e el Bl B B Oy 81 93 O3 4 By 74 &y e e e T B
T T k3 H
FYYTITY AfAREIN AR AR AN AACARE
El eh
Fig. 2.
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Lampiran C

GUARANTEED OPERATING RANGES

SYM3OL FABAMETER ] oy | Trp MAX UNIT
vee Supsly Voitage 2 45 ‘ . 55 v
74 475 ! 20 £.25
Ta Operaiing Ambient Temperature Range £l -55 l 23 125 <
! 0 25 70
10M Output Current — Figh 52,74 i -0.4 mA
loL Output Current - Liw =2 l 4.0 mA
P , 80
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE junless ctherwise soecfied)
LIMITS co
SYmMacL METE? NS = NDITIONS
8¢ PARAMETER i T R T wax] UNTS | TEST CONDIMIO
VIH Input HIGH Valtags 20 v | Suzre=ieed Input HIGH Valiage for
I Adllrses
sS4 z7 i Sueraniesd ingut LOW Vohage for
VIL Input LOW Vokage 7 -2 v { Alilrriis
Vix Irnput Clamp Diods Vsitage =065 | -3 v PUop = MIN iy =18 mA
] facem = NN, = MAX =
Vo Quiput HIGH Voliege 54 5 3.5 v : __“3_‘ -‘;::l‘"u?*:{hble VIN = Vin
74 27 35 v P YL e = AR
v 54,74 025 | =4 v - gL =20mA Ve =Vee MIN
oL Outout LOW Volizse " P E— s & | IN=ViLerViy
74 .35 l -= v ;oL=30m s#r Truth Table
1 l [l EA ‘.':c ERRES & Vi = 27 v
Inpyut Kl a2 H :
1H oyt FIGH Curre | Pzt b omA vpe=MAX Vg =70V
Wi nput LOW Curren: ] =22 | oma iuop s MAX VINS04AV
105 Shor Cireuit Curre-: =20 | ! A Pmew MAX T
lee Poveer Supaly Cursent i it mA Tmp = MAX
AC CHARACTERISTICS: Tp =23°C
e ees (EVEL o° LS - TIST
SYM30L PAZAMETER prar T = T Y¥TS | conormons
LA Propagation Delay 2 13 20 rs
PHL Addrass 19 Quipy! 2 27 a1 )
tPLH Propagation Delay 3 iz 27 s
tpHL Address io Output 3 zz 33 L Veg =50V
AL H Propagaticn Delay 21 or By 2 iz 18 s €L =15 97
1PHL Enadie 12 Output 2 3 32
tPLH Propagation Delay 23 3 17 35 s
1PHL Enabie 10 Output 3 2z 33 )
ACWAVEFCEMS
VN m Vin 12w — 13V
i \
:'"'"‘L—‘! L‘m-—; E—:-:,.,.._ - L-ou-u—]
i } —_
Vet N Ly

Fig. 1
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BIODATA

Nama . Andhi Setjo Hendrata
NRP 5103094044
NIRM £ 94.7.003.31073.06047

Tempat, Tanggal Lahir : Surabava, 6 Mei 1975
Agama . Katolik

Alamat - JL Gili 3/11, Surabaya

Riwayat Pendidikan:

= Tahun 1988 Lulus SDK Xaverius 11 Surabava.

= Tahun 1991 Lulus SMPK Angelus Custos Surabaya.

= Tahun 1994 Lulus SMAK Frateran Surabaya.

= Tahun 2000 Lulus Sarjana Fakultas Teknik Jurusan Teknik Elektro Universitas

Katolik Widya Mandala Surabaya.





