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ABSTRACT

This thesis proscnts the case study of motal sheet thickness measuremenl system
by Hall Effcecl. The concepl of varability of the electromagnetic ficld has been used as
parameter forcomparing to Lhe thickness of the melal sheel. The result of the thickness will
e process by the computer program and display. As the resulls of the operating
cxporiment, the effeoliveness of the metal sheel thickness measurement system by Hall

Effect was confirmad and can measure the metal ab 1 w 5 milimetors.
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3503

~8L0542

[ )

[ SN TIS—

r“'
i

SUPPLY
GROUND |

ouTPUT |

Diwg, PH-00%

Py ts shoewn s wewed Dom hraodesd side

ABSCLUTE MAXIMUM RATINGS

Supply Voltape, Vo B
Magnewe Flon Density, B Unlimited

Uiperating Temperature Ranee.
Ty s =20 10 B3

4
Stomie Temperinure Runge.
T 650 (o ~1307C

"

RATIOMETRIC, LINEAR
HALL-EFFECT SENSORS

The UGNISOALT, UGNIS03U, and UGN 35031 A Habl-effect
seneors accurately rack extremiely small chaages i magnetie fluy
deasity—changes generally too samall to operate Hal-effect switclies.

As maotion delectors, gear Wb semvars, sl prossmily delecloss,
they aee magneticalby deeven misrors of mechamical events. As sensitive
momiors of clectromamnets, they can ellecnvely muasine o syslent's
performance with regligible system loiding while providing sokgon
trom contaminaled and electrically notsy enviromments,

Euch Hill-effect mtegrated circuit includes a Hall senvang clement.
near amahlier, and emiver-Jollower ol put stage. Probloms aswe it
with handbing tiny analog syenals are mnimezed by hoviag the Hall colf
alnd amplities o i sangle chp.

Theee package styles provide a magnenically ophimized packase for
mand applications. Package salfix LT s mniature SOT-89TO-
2MIAA anmistor package for surfiace-mounl applications: saffix 8 is
muetiee three-fead plastic SIP. while "UA™ i a thiee-Jead nit-mioi-
SIE Al devices are raled for continuous operation over the fenperaare
runge of -200C w0 +85°C

FEATURES

B Extrenely Seastive

B Fla Rosponse o 23 kHs

B Low-Noise Ouipot

B 45 V06V Operation

B Mugnetieatly Optimized Package

Always onder by complete part nmber, ¢ g, [EGNISEIE 4|

129U 2ien
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3503
RATIOMETRIC,
LINEAR

HALL-EFFECT SENSORS

+—— REG.

FUNCTIONAL BLOCK DIAGRAM

(0 Ve

.~

A G ouTPUT
;

'

{3 GROUND

Iy fi i

Dwg. FH-007

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vep =5V

Limits
Characteristic Symbol Test Conditions Min. Typ.  Max | Units
Cperating Voitage Ve 4.5 — gL v
Supply Current beo — R 14 ma
Culescent Output Voltage Veur B=0G 225 280 27 v
Sensitivity Vo B-0G1odb00G 075 130 170 | mvis
Bandwidth -1 ¢33 Bw — 2 _ kliz
Broachar d Gutput hoise Vo4 BW = 10tz to 10 kHz — e - uv_é-
Culput Resistance R - TER 4 L

A cmpoe-sellage measuremems ane nade wath aoltmeler Raveng an opad impedanes of et 1002
Magnctie Mo density s messireid at mest seasive agea of device located 0GE67 (041 s below the randed race < the -8
package, WO U3 pan) below the branded Faoe of e "UAT package, and 00DET 00070 omno bedesy e branded Tace of the 'LT

pawhage
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3503

RATIOMETRIC,

LINEAR

HALL-EFFECT SENSORS

CUTPUT VOLTAGE AS A OUTPUT NOISE AS A
FUNCTION OF TEMPERATURE FUNCTICN OF FREQUENCY

33 l

! C 4
ur ‘":Hﬂ.
=R S I3 2o
B s o
: AR
£ B=2G ¥ h
3z 2 54 ]
>4 c \

E N
] = I P
P E— 1
", Pte-i ||
[t ]
' + i w25 -3 ISLH U; . fs
AMEENT TEUPERATLRE 1 T Qg A 12573 GBI v By h 1 5E

SUPPLY CURRENT AS A DEVICE SENSITIVITY AS A
FUNCTICN OF SUPPLY VOLTAGE FUNCTION OF SUPPLY VOLTAGE

6=93 o Tye S C
| Taz a5 g &k
2 3
. R e
2 = I
: SIE= ; -
T il E |.-—-—“”'an y
: / &
£ E
33 v
. g
it i 5 [F3 a i if
£UFR T ILTABE VDL SN SUPALY VIATUGE NYOLTE
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Dweg k12 307

OUTPUT NULL VOLTAGE AS A LINEARITY AND SYMMETRY AS A
FUNCTION OF SUPPLY VOLTAGE FUNCTION OF SUPPLY VOLTAGE
Ly I

_ STV UM i SV
B0 = T——
I )
2 ip Tazalfit 3 © " .
2 E - o
o : B - 0 o
=
w - ® —
i pe— e
A i
v o
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x = -
= 3 Tyo X
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£ 5 x
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[ s
i H [13 B I [ ] te
SUFPLY YOLUTAGE N VALTS BIFFLY OLTNGE M VIUE

Twyg A 12500 Tag M 12 510
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RETIRS

RATIOMETRIC,

LINEAR

HALL-EFFECT SENSORS

NOTCH SENSOR

Dwy A1257E

GEAR TOOTH SENSOR

Ty A 1252

CURRENT MONITOR

Dey A 12311

OPERATION

The rwgpat sul wedtage 0B =G nominaliy one-half g supph
vedtige A sosth magnetic pole, proseated v the branded Fave of the Thatl-
ctloct senser will divee the votpat higher than the null vodtage bovct A north
alagnetn pobe will dnve the votpat bl the oulff Lael

T operatm, instantan s nd propotesgid untpai-voltage lesels a
dependent om magneti Jux depsiy at the moet et aea ol the deviee
Lrreatest semsivaty 15 obtained with asepply voltage of &% bt ad the st of
i ised supph cormear and a shight less of sugpun sanmetry The o'
ctput s vsually capaciively ceupled oeas ansplifier tial Tew et the cutgp
abwve the milleleievel

b s appheatons shawn. o peimatent bias magnet is atbached with
ek glie bothe back ol the epoay packioge The peseoee of bonsas materl
at the tace of the packs

g actis a Tlus cosentrigos

The weoth pole e a magnet s atlacked ta the Back o the package it 1he
Hatl-wtlect 10 i tor o the prosens e uf fegrous maadenial The woatis pole of a
Mt s ittt hied e The back surfave ] e mteggated vireint eoes s the
afmenow af ferows matial

Caltbragied hocar Hall devices, which can be used toodeterenime U atuat
Hun depsity presented e e setssor i particudar appheaton, aee Gagable

SENSOR LOCATIONS

SUFFIX "Uu”"
ACTYVE AHEACEFTH
aes
nBmm *
]
[ el
123 mm

-

O bR
SUFFIX “LT" SUFFIX "UA”
ACTIVE SRES DEF¥H MCTIVE RREA DEFTH
(L5 ong
P e em - C.46 mm
HLsd HOM
4
e
1.08 ot

ey WA T Wil
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3503

RATIOMETRIC,

LINEAR

HALL-EFFECT SENSORS

UGN3503LT
{SOT-88/TO-243AA)
Dimensions ir Inches Limersiors i Milimetsrs
ifar refererce onky} (controlling dimersions!

173 o085 449 146
0181 T 0063 M ae0 TN 160 -
0.064 EGED 1.62 0%
j;l (J?'}EJt _’| 07 Ay 183 k _.1 044
f E 4 f —_ e
015 0.090 0.084 394 229 243
G167 ] s g | 002 0.080 425 COoa Ty | 2e oo
% &= R ¥ T
Ry Ny 1
G4 03
0735 | -|!L_OAU19 [6250] | | _-|! |'_ 048
Q47 0T 1.20 044
noss | 0022 150 | 056
o Y e 560 |
= Bse [ v W09 B e g [ -
0,094 25
0079 |~ 20 ’1
) WP a Ty
B | oo {B . 08
4 0.1a2 Y : TQ_E
-, Aot b 48
: |
] [ oatied
1 3 : KO e
| ? _t {2 L+J T .
omaH' Haw G.TH Hoa
i e TP ™E
Pads 1, 2. 3 and A — Standard SOT-88 Layout Pads 1. 2,3, and A — Standord SOT-89 Layou
Padz 1.2 3 and & -~ Low-Stress Version Pade 1. 2,3, and B — LeoweStress Version
Pads 1. 2, arel 3 anly — Lowest Streas But Not Self Alignmg Pads 1. 2 arel 3 only — Lowest Stiess, But Mot Self Algning

Dwg. MA-D12-2n Cow. MA-G12-3 im

NUOTL Ewoct boady and Lead cnnfiguraticon at s endoa’s opticn wihin lismits shewn
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3503

RATIOMETRIC,

LINE

AR

HALL-EFFECT SENSORS

UGN3503U

Dimensions in nches Dimensiors i Millimeters
(cortrolling dimensions} ifor reference orly}
| ez ] 488 .

i | e
378 |___l ! 452 ; ‘

| /\ 45
)

f— 1145

AV i\ \}
*?} :

i e 0015
i858 L
i
E
! 4 b A '
SEEHOTE i SEEHOTE
>
.y
[ - —
i —
Darg MHLOEAT 0 D M0

NOTES

-

Tolerances o package Aeight amd width e prosent allewable mold offsets
Iinenacns grven are measdral 40he wided poat §parimg line i

Eract Body and bead contiguraten at senduc™ option swithin mits shown
Hesght dees e e lude an bl 2ot thish
Recomimended minmum PWH hobe diamaer 1o clear tnansatian wiea is TLO3S7 6kl m

Miniomeny kead length was 30012 T m 1 esisntg prebsiet o e ceizinal spevifications sl aeceplalele,

womntaet sales olive befere ardermg
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RATIOMETRIC,

LINEAR

HALL-EFFECT SENSORS

UGNJ3503UA

Dimensions in inches Dimersions in Milimeters
{controlling gimensions) [tor reference orly;

Po o

SEE NOTE

Dwg h-( 40

MOTES | Tederances o packitge hoight and wadih represent allowable mold offsets
Dimerisiens prven e mcastred A the widess pot parting line s

-

Fovant bode amd lead confizmation st semdva s ssplon it Tanos shown
a0 Hewght dows et e tude meld gawe flash

4 Muaem lead length was (03 012 Tomnn I existing pradinct to the criginal spesiltratieies s anl auoptabls

coblia b sabes o T Pefore vedonmg
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INTEGRATED CIRCUITS

DATA SIREET

ADC0803/0804
CMOS 8-bit A/D converters
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ADC0803/0804

0

CMOS 8-bit A/D converters

DESCRIPTION

The ADCTBCD fanuly s a sanies of thres CMOS B-bit successive
approwmatian A/D converters usri; a res:stive tadder and
capacilive array together with an suto- zero comparator. These
converters ase designed 1o cperate with micropracessos-contolied
buses us g a mnimurs of extermnal creutry The 3-Slate outpul data
lines £an be connectad dirsctly to the data bus

The arferent & anaiog »altage input allows forincreased

comman mede reecton and provides a means to adwst the
zema-scate offset Additonally. the voltage refesence input provices 3
means of encodng smal anaiog «oltages to the full 3 bits of

G Eesl

FEATURES

® Comipatihle with Post ICODOERSSors

® Diifferential mpuis

¢ 3-5ine outpuls

® Lagie tevels TTL and MOS compatible

& Can pe used @it ntema or esternal clock
® Sralog npetiange 0Vt Ve

® Single £ 4 supply

® Cuarantest specification wih 1 Mbz clock

PIN CONFIGURATION

O NPACKAGES
o

&d

)
el

q

alnlEne

]
X

I
|

SR

¥
=4

(=1~

vppe il ®

i ChL E

TGP VIEWS

Figure 1. Firy configuration

APPLICATIONS

# Transducer-to-micieprocessns interface
& Jigital thesmometer
® Digitalls-contratled therprosiat

8 Yoroprocessor-based maontonmg and control systerms

ORDERING INFORMATION
DESCRIPTION TSRS ORDER CODE TOPSIDE MARKING WG #
2penpraste smaltcutiine (300 package Olo7d C ADCOS02CD, ADCCRC4CD | ARCHEC-10D, ADCO8I- 101 3
Hopnpastcsmalt suline iSO package | <30t 85°C | ADCOBOILCD, ADCIBO4LED | ADCER0- 1LCD. ADZORN LCE 22
Apen iastic dual in-bne package (DIP: Ot {0 C ADCOSIACN, ADCOAR4CN | ARCORCD-IGN ADTIR04-ICN | 50T
Higroolastic duahw-kne packags (0P | ddtg+55 < | ADCOSOALCN, ADCISMLEN | ADCER03- 1 CN. ADOA0A- LTR | T 1480

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER CONDITIONS RATING HNIT
Ve Supply soltage G5 ki
Lomie cantrol axput voltages USSRl K
All other mput woltages 0 i 03 \
Ty Operatng femperature range
ADCERGIL CIMADCCROALCT —4in
AQCORALCh ADCEREALCN -4 tg +RS i
ARCIB0ICDADCTR0LCE Oto 470
ADCOBO3CNADCHROZCN o 47l i
Faa Siorage temperaturs ko 100 <
Ter Lead soiderng temperature (10 seconds ) 23 -
F- Fanmum power disspaton’ Tt = 257 C (st air
N package 5% T
{3 package | 320 1V
NOTE:

1 Derate abwows 25 C, atthe ‘olosing -ates. N package &t 135 mid S Dopackage 3t 17 L Z
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CMOS 8-bit A/D converters

ADC0803/0804

BLOCK DIAGRAM

¥y it Vg, i1
:
-
o
oozl -
N LADIER A4 AJTO ZERD)
- TELLTER IO BATATGR
L4
A0 T *
e -
T KR W P
LY IS S BN
e e
12 g
& e
I — i !
PR = . 5 : :
1} \!} _sfl, % — LI :
. & PN a i
\ |
i
e L
{ IR
[H s F
TN S 5
_J' - e —
|
5 i

DR

Lt I ot B o0 e R ot S
B S ]

T

1o
112
11

Figwre 2. Block diagram
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CMOS 8-bit A/D canverters ADC0803/0804

DC ELECTRICAL CHARACTERISTICS

Yoo s A0V L = TMHZ Vo o Ty o T \YESS theranse specilen

SYMBOL PARAMETER TEST CONDITIONS LTy UNIT
Min Typ Max
ADCIDS relat ve accuracy emor {adjusted Fuf-Seale adjusted 5D LS5
ALCA834 relatve gtedracy efer iUnadusted) Veppid = 2H00V, . 1 L55
R Vocp/? npul sesistance? Voo =0 Bl bl Lt
Anaieq ngut vtage range’ —[ 05 Yeosl 0]V
DC commaen-mode enar Cwer analog input voltage ranga HIE 1 5B
POt SUDply Sersithily o m B 0% Hie LSH
Contral inputs
Vg Logieat "1 input voflage Voo =528 Y n o
Y ogical "9 input +oage Yo = 4I5S e Yo
- cogreal " Input curment Vy, =B, Cah 1 A
Iy Comcal 07 mput current Yoo =DV, -1 -G TN
Clack in and clock R
Yot Clack in positive-gong threshold vohage 27 11 ¥ oy
ki Clock In negat ve-goind threshald viltage 15 (i i Ve
Y Cigch 1 by sterems i b=} s 13 y il Vo
Yo Logical ) cock R autpus <oiage fe =SB0 WA Ve =475V, | Ve
Yo cogical "t cock R culpls vollage bop =200 0A Mo =4 70V, 24
Data owtput and INTR
W, Logical U outpet vortage
ata outpts b = LEA Ve =475V, i Ve
TNTR cutputs b = LEmA N 7 ATEY 4 Yo
_ b = - 3600A Mo =4 TV 24
Vo Loatcal | eutput vottage : . - Yo
fq =109 Ve = 478V, 45 -
2z 3-Stata output leakane Yem = 0o, T8 = ogical v -3 AR
bazy. A-Stare sutput leakane Yoy = hiee, T8 = iogical 1 3 PAp:
[ +Chaput shert-circu t curend Y 2 0Y Tp =25 0 45 12 M-
l;- ~Ctgut short-circult curmer: Wor = Wer Tomp 228 O 54 X i .
I Sogeer suppiy curent :3;’ :ng]:l \FE{‘:::O:TT Y A 1w

NOTES:

1. Anzog inputs pust remain witn the tange 008 oV oV, 1 GOEW

3 Seetypral perarmance characlensics for npat resistance at V., =5V

3 VageiZ and Vi reust be apoied after the Voo has been twmed on o prevert the possbilty of fatching
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CMOS 8-bit A/D converters

ADCO0803/0804

AC ELECTRICAL CHARACTERISTICS

SYMBOL PARAMETER T FROM TEST CONDITHONS - LitAITS L
Min ¢ Typ | Max
Conversion tme = 1 Mz Bl 73 |3
[ Clock frequency! 01 4 161 20 “iHz
Clock duty zycle! A a0 £
‘R FrgE-rINaTG COMRISOn -l L"Cj% f?“‘f Nz 13650 | rorvis
ted o WH
s WRE | Stan pulse itk i'fS =0 a0 g
e Accpss ke Cutpat | HE CH=0 0 = 10l pF 7a 140 s
b 3-State eonirol Output | RO Céé; :%C;jg; :?;:: i iy 5
leie. ay INTR iy IHTR EU T I T
D Logic Input=capacitance b in iF
Do 3-5tame culput capacitancs b 75 iF
NOTE:

{ Areuragy s guaranteed al f-

FUNCTIONAL DESCRIPTION

These devices aperate on the Successive Approxmaton prnc pie
Analog swatches are cosed senuentialy by surcessize
approsmaton g untd the mput to the auto-rera comparator

| g+ 1 -t =1 atches the wltage from the decoder After a1 bis
ale tested and deterruned, the Skl binary code conesponding o
iFe input votage s transferred to an cutput falch. Converson beges
with the areai of a pulse atthe WR opunifthe G5 inpest s low Cn
the tigh-le-Low frans hon of the signal at the WR o the C3 input,
the SAR 5 wibatzed, the shilt reister s reset, and the TNTH outpud
5 sethigh The AT will reman i the reset state as long as the 5
anid TR inputs remam ke Conversion sl start from one to eght
ek pesads after ane of both of these npus makes & Low-to-High
ranaiticn After the comversion is complete the INTH g wittmake
riagh-to-Low trangtion This can be used so mberaupt a processor o
otheraise skinal the availalelty of 3 new conversion resu & read
(RT aperation (et T5 lowt well cear the INTH pe and enalile the
onApad fatckes The device may be ain i the free-(urning meaeds as
pestited later A converson n rogress can be ntermupted by
st another start conmand

Digital Control inputs

The digita conteo! mputs 105, WH. R are compativle wih
stanearg T IL ogic wiitage levels. The required sgnals at these
inputs cocrespond i Chp Select, START Conversion, and Oidpul
Enalve cortior signals, respectively They are schve-Low tor easy
irfarfa0e 0 MICTOpOCESSD and merocontroller control buses Far
applications rot using sicroprocessors. the 25 inpt (P frcanbe
grounded and the AD START function s achieved by a

e-ioing pulse 1o the WH rpws i(Pin 33 The Gulput Enabie
function s schesed by 2 legic ow signal at the RT nput (91 2,
whchonery be grounded to conslantly ave the lalest conversion
presedtt at the output

.. = 1 Whz Accusacy may degrade 3t higher clock frequencies.

ANALOG OPERATION

Analog Input Current

The angog (oMpansans e perunmed by 3 Lapacitya change
5ummf}q eyt The nped capacior 18 switched hobsean ).,
and ¥, ahile reference capacitons are setched Debrsen m\s o
the referenice voltage divider strng. The net charge cormespands o
the wesghted diffarance Betwaen Ihe input and the mast recent tatal
vakie sed by he SLCCessive apnronmation register

The internal switching action causes dsplacement curents fo flow
at the anaiog inputs The woltage on the on-chsp capantance i
switehed through the analog differesat mipud vasts
preponoral currents enterngthe Y. rpul a
Irgest. These transient cuments ocour at the deacing sy
renal ciock puses. They decay rapsdly 5o o not mhf restly Canse
&riors as the an-chip comparator 15 strobed ® e and o te on Lk
penod.

tnput Bypass Capacitors and Source Resistance
Bypass capacitors at the nput will &verage the charges meriioued
above causng a OC and ar C curent o flow tnrough the ortput
rasistance of the analeg signat sawrces. This chaigs purIpg actan
i5 worse far continuous conversors with the M L opld & |I

scale This current can be 3 fsw microamps. 550
should NOT be used at the analon inmits of th
high resistance sources (| kée Ifimpat bypass
dasired for nase fitering and a high source resistanae
neiMIZE capacitor sze. detrmenta effects of the val
across the input esistance can be eliminated by adusting e “u:
scale veth bioth the nput resistance arg the npput byprss capacitos
7 olace. Tres is pessibie because the magnitude of the rput ool
w a precise near lunction of the differentiai voltage
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L values of source resistance where an npwt Lypass capacior
5 0ot used will Dot cause Brrons a8 the iInput urrents settie oul pror
10 the companson tine. if 3 low pass fiter s reguied inthe system,
use 3 iow vialued seres ressstor i« 1k for a passive RC section o
A0C an op amp active fiter {low pass! For applicatons with scurce
eastances al o below | ki all i pl bypass capactor & the inpits
well preent prekup due to setes "ead nductance of 2long wire A
150 L1 senes resistar can be used o 1solate this capacitor iboth he
resstor and capactor should be paced out of the feedback loop;
from the autput of the ap amp, < used

Analog Differential Voltage Inputs and

Common-Mode Rejection

These A:1 converters have addmicnal flexbildy due o the anaing
dfferental voltage mput. The ¥y, mpat :Pn Tican be used to
sabtract a fixed woltage from the input reading (1arm corection]. This
i ales useful in @ 420 mA cument loop coverson. Commuon-made
s car asa be reduced by the iise of the diferental mput

The tare eterval between samphng V., o and V), & & 6 cincs
perods. The praximum esar due 1o this tie difference is qven by

ireand = Ve a 18 5Ea 0

whee,
Vo= e vpltage goe to sampliag delay
Vi~ peak vatue of commen-made v0tage
-y = commen mode freguency

~or example_wth 3 B0 Hz coremonmode flienuency 1., and a
15z ali clack o, keeping s enorto 114 LSB {atout & mh]
woke ol a omeeon-meade woltage. Ve which -9 given by

Y

o

"

The allewad range of anaiag mput valtages usually places more
aavere “esdictions o aput conmon-mode oltage levels than thes,

Prrveyer

4n aralog mput span fess than the £ 5V capabilty of the devee
saggelber wilk: 2 redatve 'y large zers offser can be easity handied by
wee of the dfferermal input {See Reference Yoltage Span Adusi)

Noise and Stray Pickup

The leads of the anaiog opats (Pins 5 and T shouid be kept as
short as possiie o minmize nput nese couphing and stay sgnat
pres-up Both EVI and undesied daital sigaal couping te these
inputs €3 cause sysler erers The source sesstance for these
It shouic generally be beiow T ke to help avod undesieed pose
piekup. Input bypass capactors atthe anaog npuis can create
etvas 35 descrbed proviausty. Pl scale adjustvient wath ony -oput
bypass capactors in pace Wi elmimate these ey

Reference Voltage

=of appicanon flexbility, theze AD corventers have veen designed
1o acconmodate fixed reference voltages of £ o Pin 0 or 25V 1o
Pin G oz an adrsted reference voitage at Pin 't The reference can
be setby foreng At Ve /2 input, o7 can be deternuned by the
supphy woltage (Pin ) Figure B nd-cates how this 1s accompl shed

Reference Voltage Span Adjust

Note that the Fin 9 (Vg =2) voltage 18 either 172 1he vollage apples
to the Yoo supply pin, o 18 equa’ to the voltage wheh is extermaly
forced @t the Vrzei2 pin In addition o allawing or Fewbie
references and full span voltages this alsa aliows fer 5 eatametr o
voltage seference. The miemal gain of the Vpa a2 mper 8 7 ik
the fulk-scae dferentia nput yoitage wace the wltage at Pin

For examapie, a3 dynamic vollage range of the analog input »2itage
that extends from 0 to 4% greas a span of 4 ¥V 1400 sothe Vi
woltage can be made equa to 2% [halt of the 4°7 spant amd Wl
scale aulput would corespomd 1o 4 Y at the mpu

Dinthe ofber hand = e dynamuc inpit voltage had a ange o
0510 35V the span or dynamic wput range is 3V 115050 T
encode thiz 37 span with .5 piekding 3 code of zerm. the
mmanm expected inpu? {055 in this casei s aprled 1o the vy !
pits b oot For the offset, and the Yo o2 pin s sel o 121
span.or | 5V The AD converter wii niow srcods: the 4
betweer D5 and 35 wih 05 at the mget cormesponding b
code of zeo and 3.5V at e ngat praducing a full scae aulput
code Fhe full B bis of resclition ave thus applied o e e reduced
npdt vertage range. The requered connections are shown 1
Foue?

Operating Made

These converters can be operated in fn mades
1) ahsolute made
2) ratometng pnde

I+ ansahie mode applicatons. bath the nval accuracy and the
tepparature stabiry of the refesence vo'tage are poportant fantos n
the ageuracy of ha conversion. ForVeee 2 voltages of 25 wmitial
arrors of 1 mY will cause conversor estars of +1 LS5 due o he
war: ol & atihe Y2 mpul. In reduced span appreations the nia
alue and stability of the Ve g2 input voltage benomne et mose
Pportant as the same erqor s a larger percentage of the Voo
nairial vatge See Figure 3

I satiometric conveder apphcatons, the magntude of e refarsni
vidtage s a factor 0 both the vyt o the source tansducer 4
the autplt of the A0 corverter and, therefoss, camels 24 0 the
finad digital code. See Figure &

Genaraby, tha refarence voltage will requre an =elial adjustrent
Errors tue (o an anproper reference voltage vaue apped’ 45
full-scate errers in the AFC ransfer fincton.

ERRORS AND INPUT SPAN ADJUSTMENTS

There are many sources of enon in any dala convertar soms of
which can be adjusted ot inheent errors, sich 3s 2l

ateuracy. carmot be eimnated o such errors as full seale and
zero scale offsel erors can be eirnaad cote ecsily See F e T

Zero Scale Error

Zero seae arror of an AT s the dfferenne of potential lstiwer the
deal ¥7 U SB value 195 mi for Vi o 7352 530 V) and that cpir
voltage v st carses an autput transition Som cote D00 G305
to a coide of D000 0031

Fthe mesimare nput vaiue s a0t ground poseantial, 2 zero olfse can
e made. The converter can Bie made 1o cutpur 3 Jig s’ coce of
3009 L0CC for the minvmum expected ingt soltage Liy brising tne
Vini-1input to that meimum vajue expactsd

that maunvam vatue expected at the Y+ rpa T
different@ mode of the converten. Ary offset adustment 2
dane pror to Uk scale adustment.
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Full Scale Adjustment
Full scase gan s adusted by applying any desired offset voltage fo
Yo i- then apphang te ¥, 1F 3 woltage that 13 1-1- LSB less than
the ces red analog full-scae «oltage range and then adustng the
magniide of Voo 22 mput voltags (or the V- supply A there is no
Vapetd input connection) far 3 dota cutpot code whah just
changes ‘rom P11 D b $190 1YY The ideat g+ vintags “or
this ful-scaie adustment 15 gren by

L gy
1% l_'ﬁﬁ:}“:_f ol
P

AL LY I
SRR R

wnere
Vigs, = hahend of analog mput =ange {ground referenced)

Vi = lowd end [zeo offsetiof analog mpat fground 1eferenced)

CLOCKING OPTION

The ciock signat for these ADs can be denved from extenal
saurces, such as a system clock, ar se-clocking can be
accompashed by adding an external cesistar and tapacio” as
£h0w I Figure 11

reasy capatiive ar DG laadng of the CLK R pin shoud be avodad
as this wil disturb normal converter operation. Loads less than Sdpk
e allovwed. This pems divvrs uo to seven AT corerer CLK N
pirs of this famidy o a single Cik R g of one converter o
barier loading of the dlack bre. 2 CMOS or bow power TR bufier or
PP gt legic shewd be used to mininmize the oadng on the CLK
i

Restart During a Conversion

A CONRISICN 1 process car be halted and a new conversion begar
By Bringing the TS and WR inpuss 'ow and aliowing at least one of
am e go high agan. The cutp data laleh s not vpdated if the
CONVErsOn N progress is not completed. the gata from the
presansly canypleted conversion i eman n the cput data
tarches unbi 2 subsequent conversion s completed

Continuous Conversion

T provice comlinuous convers:on of mput data the TF and AD
inputs are grounded and TNTR output is sed to the WH inpat. This
TNEHSWH conpecton sheuld be momestanly foreed to a logis tow
LpOr Ower-Upe 6 s drcut operation. See Pigure 10fer one
way 1 aceomplish His.

DRIVING THE DATA BUS

This CMOS ATD comvarter, like MOS microprocessors and
memones, wili requre a bus dnverwhen the 1otal capactance of the
data bus gets farge. Ciner creuitry tec to the data bus sl add 1o
the toty capadtve cading, even in the hugh impedarce roce

Triere are atemalives in kardiing tes pralilem. The canaciie
Iadeg of the data bus slows dow the respanse tre ahough DO
specifeations are st med, For systems with a relabvely ow CFU
tlock frequency. mose bee is avasiabie mwhich 1o establish prope
loge levels onthe bus, afowing higher capactwe loads to be daer:
{see Tymcal Pedormance Charactenstos)

Atigher CPU cock frequencies, tree can be exteraed for 17
reads fandior writes; by msering wad states t8580, or using
clock-extending ceuils (RE0C 20353

Frally, if fme 13 cetieal and capacitve loading & bigh, exernal tas
drivers mustbe used These can be 3-5tate vaffers thw power
Sthoties is recommended such as the N74L5Z30 sedes) ar specsat
tugher cutrent dzve products designed as bus drivers. Figh current
bipolar bus drivers with IRP inputs are recomimendad as the PNP
nput offers low loading of the AL cutout, afowng hetler respanse
tirna

POWER SUPPLIES

Hoise sprkes or the Ve « HRB £an calse CoMR7Sion Brars as he
e comparatar will espend te ther. A low-couciance filter
capaciter shoud be used cloge (o the converter Ve n and vates
of 1 0™ or greater are recommended. A separ frepdatnl o
the canverter {and other £ Inear croditry s wall greatly reduce
dignal noise o the Vo supply and the atendant prabiars

WIRING AND LAYOUT PRECAUTIONS

Digral wire-wrap sockats and connections are ol sansfcany o
breadbsarding this [or anyy AD converter. Snckets on PC boards
can be isedd. All fogic sgnal wires and Jeads shoud ba groupes o
kept a3 far 25 possibie from: the amaleg sonal feacs Sy e wig
anaiog ot fedds may ook up undesired R aro nose BTG
the s of shielded leads 1o the analng nputs in rany sopeeations

A sngee-pond analtog grownd separate fom the fogic or digital
ground points showld be used. The powst supply bypass capacior
and the sell-clacking capacitor, € used, should be retumed te cigital
ground. Ary Vg2 bypass capactst analog ingut filtsr caparsons,
and any nput sneslding shouid be retarned o the anaiog rauns
porl. Proper giounding el nermezs 2elq-;
prasent in every code Zero-scale ervors can usudy be fraced 1o
reproper boaad layout and wiing
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APPLICATIONS

Microprocessor Interfacing

This fanely of A0 corserers was designed for easy microprocessor
itedfacng Thess coneerters can be menry mapped wih
approprate merary address decoding bor ©5 rsadt input. The
achiee- 0w write puise from the processer s then canneced fo the
W ript of the AT converter while the pocessor actve-Low read
pulse 15 fed to the corverter R nput to 1ead the converied data. I
the ¢ ook signat 18 denved from the TCROpIOCESS0r Syaten G,
the des grenprogrammer shouid be sure that there s no aftempt to
read the converder unll 74 converter clock pusses after the stad
pulse goes high. Altematively, the INTR pin may be used to snterrupt
the processor i cause reacing of the converted dats. (f course the
correngr can be connectad and addressed as a peripheral n 10
space] 55 shown i Foure 12 A Dus drver shouit De used 38 a
bifter to the AT cutput n large microprocessoer sysfems where the
oata teaves the PC Lioand andicr must dnve capacikve loads n
excess of 100, See Pguee 14

interfacing the STNEMA micracomputer famiy 1s pretty smple. as
shownin Tigure 13 Since the SCNBE faméy has 24 10 ines one
o these shown hece a3 0 D of pert 1] can be used 35 the chip
satect g0l fothe convertar eliminatng the need for an address
eacoder The FD and W sonas are generated by rsading om
ard wiiting ic & dummy stdress.

Digitizing a Transducer Interface Output

Circuit Description

Foure *6 shows an exarple of cigtizing transducer mterface cutptt
votiage. I this case the ransducer wlerace is the NE2A21. an
LT bnear Vanable Differential Translomser: Signal Condtiones
The doie 3t the AT nput 5 used i nsure that the input 1o the A0
£0es Not g excessvely beyont the supply valtage of tne A1, See

the NEES2 T data sheet for 2 comprete: Seseriphion of the eperation of
that part

Circuit Adjustment

To agust the ful scae and zero scale of the AD. deteming the range
ol woltages that he transtiucer mterace oulput & take or, Setthe
LYEIT core for nul and set the Zero Scale Scale Adpst Fotentionwter
for a digital ot from the AT of 1000003 Setthe [VOT coe *or
maemun: voitage from the interface and sef the Ful Seals Adust
potentometer so the /D cutput is just harsly 111 1111

A Digital Thermostat

Careuit Description

The schematic of a Cigital Thermastat :s showr n Figure 10, Tre
A0 dighizes the cutpus of the LIR3S 3 temperature transducer i
with an output of 10 oV per” £ With Ve 0 set for £ 56 Y ths

1 comesponds ty 172 L58 and the creut caseluion -« 2 C
Reduzing Yegei2 to | 26 yieids a rasclutor of | C Of course, e
lower ez /213 the miore sapstive the AT vl e to noise

The desired temperature s set by 1ok ng ether of the set buttors
closed The SCLA0CAAT programening coud cause the iesrad
isefy temperatice 1o be dsplayed while sther tubtan s depressed
and for 3 short ime after £1s refeased At nther tres the amdiernt
temperature could be disprayed

The setterrperaturs is stored i an SCNEGR Y intenat regster The
&0 comversion is slarted by wriing arhing at af to the AT wh
port pin P10 sethgh The desied terperature is compared wit e
digzed actual temperature and the hester 1= tumed on o of iy
tlearng seftng port pr P12 1f desised, ancther pet e could Le
used te tum on ar o an ar congitone’

Thee display dr-vers ave NEARTs f coneon ancde LED dspiays are
used Of cowrse. 115 possibie to mterface to LCD dsplys as we!
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TYPICAL PERFORMANCE CHARACTERISTICS

Power Supply Current vs (Clowk Frequency vs innut Cuerent vs
Temyperatue Clock Capacitor Applied Voltlage ol Veop; Pin
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Figure 3. Fypical Performance Characteristics
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J-8TATE TEST CIRCUITS AND WAVEFCRMS (ADC0801-1)

HH WoH T

Figure 4. 3-State Test Circuits and Wavelorms (ADCOSY 1)

TIMING DIAGRAMS (all trung is maasured from the 50% voltage posls)

DATE G H
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P 5T DATA WA SERD: TIiriy e e——

AT DATA A ZACT PF»‘!-,"J

] g b

weett]

Dutput Enable and Reset TNTR

Feas aUcTe ML stut 2 okonk peases 3T o0 Aer asge o~ of mTenL o Jusrantee mgato! NTR Lokl

Figure 5. Timing Diagrams
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o dgcp
Fah T

Figure 4. Ratiometric Mode of Operation with Uptional Full
Scale Adjustment
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Figere 10, Connection tor L ontinuous Conversion

Figare 13, Self Clocking the Converter

Figure 12, Interfacing to BUB0A Micropiocessaor
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$020: plastic small outiine package; 20 leads; body width 7.6 mm 5071631
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DIP20: plastic dual in-line package: 20 leads (300 mil) SOT146-1
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REVISION HISTORY
Rev Date Description

K A0y

Product data; third version; supersedes data of 2001 Aug 01,
Engineering Change Netice BE20034 26945 idate: 20020916),

Modifications:
® Add Topside Marking colurn 0 Ordenng Information tabve.
i 200083 Product data; second version {3337 150 08975).
Engineening Change Notice 853-0034 26832 (date: 200 HIB05:
i 19540431 Produes data; initial version,

Engmesning Change Note B53-0034 12721 idate. 19340831
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Ultralow Offset Voltage
Operational Amplifiers

0P07

FEATURES

Low Ve 75 pV Max

Low Vg Drift: 1.3 p¥/"C Max
Uttra-Stable vs. Time: 1.5 pV/Month Max
Low Noise: 0.6 pV p-p Max

Wide Input Voltage Range: =14 V

Wide Supply Voltage Range: 3V to 18V
Fits 726,108A/3084, 741, AD510 Sockels
125'C Temperature-Tested Dice

APPLICATIONS
Wireless Base Station Control Circuits
Optical Netwark Control Circuits
Instrumentation
Sensors and Controls

Thermocauples

RTDs

Strain Bridges

Shunt Current Measuramants
Pracision Filters

GENERAL DESCRITTHN

The OP0T has very low mpot offset valiage (75 0¥ may for
OMTE: whieh 1s obramed by trunming at the water stage These
Lonw arfer voltages menerally chinunate sov need tor external nuli-
ing The OOT alwa deatures low wput buas current (24 0A for
OPOTE) and high epen-loop gan i200 V.o Veor OP0TET The
Loy affsets and high apen-leop gan make tdhe OPRT parneularly
wieful fier hugh-gam mstramentation applications.

The wide nput voltage crige of £ 13V minimum combuned with

hagh CMRR of 1oa dB tOPTT and fugh parimpedace pro-
vides Bagh aveuracy m the nemnvenng S contigirativg
FExeellent Imearty and gaun aceoray can be mameaned even at

PIN CONNEUTIONS

Epoxy Ming-1hp (P-Suffing
Sedtin SOF (8-SufTixy

o) v, TR
] YV

5] oyt
e

Al
g, TAIM oper

HE s MO CON FLT

high <losed-loop gams Stabality of eftsets and gaan st tme o
varanns i temperaire s excellent. The acenraer and sobadiey
of the OPO7, even at hugh gaen, combiged wuh the freedom
frem externat nulhing have mrade the OPOT an indusrey standard
for snstrurmeatation appliations

The OPO7 1 available w ovo sandand perfonmange grades. The
UPOTE 18 spectfied for vperation over the 070 te 70O range, aind
OPOTE ver the 3070 o + 85 0 remperature range

The OPOT is avadable weposy Slemd Mieg-DIP aud S-tead SOIC
[t s 4 direct replocement for V35,1054, and OPOA wmphifiers;
741-types mav be direatly replaced by remevise the 741 nallig
putentianerer. Fer ioproved specil ations, see the OPF 177 o
OPNTT Fer cerame DI aod TO-08% pockages and clanidand
g arct ESMID verang, see the OFPF7
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Figure 1. Simplified Schematic

REV. A

I mateon Furpashed by Anaboy Deviess e balieved 1 he accurate and
raliable. Howesier . ner reapansibility is asaumed by Analog Devices for its
use, nerfarany infringements of patants o1 atherrgbts ofthivd parties that
ey result froam Ne use. M license 12 gramtsd by tmplicauon o otheroe
under any patent or patent rights of Analog Devices

One Tedinology Way, P.O. Box 9108, Norwood, MA 02062-0106, L 5.4
Tel 781/ 329-4700 WW W RIERHN] G
Fax, TH1/326-8703 © Anklog Devices, log | 2007



76

0PO7-SPECIFICATIONS
OPO7E ELECTRICAL CHARACTERISTICS tv.= «15 .1, = 75°C. unless othervise noted)

Parameter Symbal Conditions Min Tsp Max Linie
INPUT CHARACTERISTICS
Tnput Otfset Veltage! Vo 30 i Y
Leng-Term V¢ Stahdin Voe Tume 03 13 WMo
Enpmt Otfset Canrent Lo A K ni
Input Bias Corrent lg b t4.0 A
Inprr Nogse Voltage 0 PF 1 Hze 10 He' 3% ik W\ pp
Topur Nesse ¥oltage Densry “a f = 161 He (] (EA nVH
fo= L He' g s nvHy
= Lkl Yo 1o oV oz
Input Nasse Current Lr 4 3 PAp-p
[z Nowse Current Densiry 1, fo= 10 Hz 1532 AR pAHr
f,y = b He' 014 an oA
f,,= 1 kHz sl s p Tl
Enpunt Resistanee- - Pitferenuial Mode| Ry 15 3 mit
Enput Resrtanee - Common-Mede Ran i Gl
Enpan Voltage Range IVR 1} 14 v
Coemmon-Mode Beection Ratio CMRR Yoau=z13¥ Hin 123 JB
Pewer Supply Rerection Rati PSRR Ve £33V I8V 5 2 WY
Earge-siamal Voluage Gram Avgy By 22k ¥, =210V 20 3 VoY
Ry 2S00 dE V= £03 Y,
Vo=t 4! 13 40 V¥
OUTPUT CHARACTERISTICS
Chrpur Vilrage Swing Vo Rp z 10kl £125  tlhe i
Ry z2kQ 1248 128 v
Ry = 1 kG TS 120 v
DYNAMIC PERIFORMANCE
Slow Rate SR Bz 2k’ 0| 03 VoLs
Clesed-FLovp Bandwdth BW A =1 o4 fi MH2
Clesed-Boop Carpur Resistance R Vs ly=10 fud i
Peaver Consunipusn Py Ve=+13 ¥, No Load i [IR{H NS
Vi=113V, No Load 4 I miW
Otfset Adpstnent Rangs Ry = 2 kil +4 iy

NUFTEN

Tnpat sfset v ilage measutements age petfurmed by automated test equipment appronitels S seconds after applicatiof power.

“Ladig-tarm input it woltage stabhee pefees o the averaged trend time of YOS v Time vver extended peniods atter the finst 30 dovs of speratoon Exeludmg the ni-
tial hoir 4 operation. changes i YO% Juing the fst 30 operating dges are tepically 25 1V nefer L gie typacal performance cusves, Pacoimeter s satiple fostiad
FSamphe testesd

SCmarantead by Jesign

“uaranteed but ot e,

Specilicativns sibpect g withoul iotios
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OPD7C ELECTRICAL CHARACTERISTICS 1= 15,1, = 25°C. unless otherwise noted

Parameter Svmbol | Conditions Min Tvp Max Uit
INPUT CHARACTERISTICS
Input Otfset Voltage! Yow el 130 ny
Leag-Term ¥y Sttt Vo Tatie (o 2 Wy Mo
lnpuc (et Corrent b K it nd
Tnpur Buas Cureenr L, £18  £70 nd
Inipur Notse Valtage B PP 0.1 Hzw iy HY LA OnA WY fop
Tupir Nowse Voltage Density € t, = 10 Hz 145 2000 v Hz
t,= tos Hy' 142 133 v He
t,= { kHz o % 113 nv-He
Input Nise Ltrrent Lo pept 15 33 P e
Input Nonee Current Densiry . to= 1 Hz 0133 AR pA-Hy
t, = Lt Hz' al1s 27 A He
fa=1%Hz .13 ABE] pA He
Input Resistance- Differencal Mode! [ Ryy # 33 nitt
Input Ressstance- Commen-Mode B w 120 Gl
Tnpur Voltage Range VR 13 +14 V
Comnon-Maode Rejecton Rane CMRR Veu=113V [ 1 dB
Preaver Supply Regectuon Ratae PSRR Vizt3 Vo tnY 7 k T\
Large-Sigeon] Voltage Gam Ay Roe 2kl V=1 ¥ 1 Juu Vomy
R ootk V= 205 Y,
V=tV [ ET VoV
OFTPUT CHARACTERISTICS
Output Veltage Swing Vo By o 10k 20 2130 v
R 22 ki $115 HI28 v
Ry =1 kil 120 A%
DYRAMIC PERFORMANCE
Shew Rate SR Ry =2 &Y ol 03 Vs
(Chised-Taw P Bandwnith RY Ay, = | 4 e MH:
Uloed-Losop Ourpun Resistanee K., Vo= l,=n i} {
Power Consnumpriin I Vo= 4£15 VoNo Load i 130 mW
Vo =213V, No Load 3 A m¥
Ortset Addjosiment Range Rp =20kl +4 my

NOTES

flnpul alfset voltage maasurements ate perarmel by auormated fest cquipment apploximately v % seoonds ster applation «f power.
“Lohg-term input offeet voltage stabiliny refers to che averaged trend tme w8 V03 va, Timw over extended perieds after the fird 368 days of opiraten. Excloding the -
tral heags ol cperation, <hasees 1 VOIS Jumg the fise 30 pegating s aae typrealiv 2.5 0V reler o the typical petformonce cordes. Patameter s sample tested.

Sample tevted
Hauaranteed by desn
“Cozaraniecd bt ard redad.

Speeali s sabrect techange without nutice
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OPOTE ELECTRICAL CHARACTERISTICS v,=x15v.0:¢ <1, < 70°, unbess otrerwise noted
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Parameter Symbol | Conditions Min Tvp Max | Unic

INPUT CHARACTTERISTICS
faput Ofset Volage! Vo 45 130 wy
Voltage Dt withont Esternal Tam® | TOV, 3 13 v o
Volrage Dt with External Trim' TCVosn | Rp= 20 kL 03 13 TIN
Input Oftser Current L i 1 33 nA
Tnput Otfset Crrrent Ehft TCHw b 35 pA-(
Toput Bias Cureent ix 15 £33 nA
lupuit Bias Cureent Dift TCl ) 33 pA T
Input Vilrage Range IVR t13 135 v
Commen-Mode Reection Rane CMRR Vim=ti3y 13 (A i
Power Supply Rejecton Rane PSRR Viz IVt n ¥ 7 32 TIAY
Large-Signal Valtage Gain Ao Rz 2KLV, =10V 150 430 Vil

OUTPUT CHARACTERISTICS
Ourpur Volrage Swung Vo By ot 112 t126 v

NOTES

Maput cifsel vdtage measurements are perfurmed by autamated test equipment appoas motely G.5 seconds after applivatin of pover,

Yinarantead by design

ample teded

Spectiivaneas sublect Lo cange without notie.

[]P[]]B ELECTRICAL CHARABTENS"CS Mo= £15V, —40°C < Ty = +85°C. unless otherwise noted }

arameter Svmbol | Conditions Min Typ Max | Unir

INPLIT CHARACTERISTICS
[npus Offser Volrage! Vi #3 251 ny
Voltage Dot without Essernal Tam™ | TCV s 6.5 S Uy
Viage Dt with External Trim' TCVhay | Rp= 20k0) 4 i 8 T
Input Citset Current L tn 50 ni
Inpur Chtser Cagrent Dinfi TClg 12 Al pA e
Input Buas Currenr Ig e Lo nd
Inpat Bias Curzent Dt TCl, 18 Al pA L
Input Vuloage Range vl +13 1135 ¥
Commen-Mode Rejeetion Razio CMRE | Vig=t15V W7 X dB
Poswer Supply Repertion Ratio PSRR Vy=t3Vio+in ¥ L 51 (AW
Large-Sugnsal Valeayge Gam Ay Ry 2 KLV, =10V Tid 4% VanV

OUTPUT CHARACTERISTICS
Durput Voltage Swing Vs Ry 21050 +11 1o

NOTES

Ut sffset voltage Megsurements ate periime] be autimated et equipment appreagmabey o3 veconds after applivating of piswer

atantead by design
ISumple restad

Speviiatons subiect o change withugt potne
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ABSOLUTE MAXIMUM RATINGS?  Package Type 0 | Mo | Uuit
Supply Voltage /N . IR ALY : : ——
Iopur Vltage® .. . amv FLed Pane DIP Py 1o} # LN
Dhtferennal Enput \l\]idﬂa . sy Slead SOIGS, 3R 1 c¥ o
Output Shert-Ciecutt Duranon 0  Indefinte .
Stoeaze Temperarore Renge ﬁ]‘liﬂpnl!lr.‘d foor wiatsl case oomdibons. L e, #yg is specitiad bor dedice n sk
torae {emperarure g . . for DI pacheage, 15 specified for desi e subdered @ printed ciecuir beasd
S, P Packages . . IR N S (L RS R foor S o B,
Uyperating Temperature Ranm
OPoTE U UK O SRR
OPoTC S o AHC e RS
Sanction Temperature Rmp. N & L
Lead Temperstuze Range iSoldermng, 0w ST

L supply v s less thup £22 V, the abslate prismum mpur seltoge s equal
to the wipply vekage

ORDERING GUIDE

Temperature | Package DPackage | Branding

Maoded Range Bescription Option | Information
OPTEP | 0’ nC 4-Lead Epinee DIP p-&
OpTep ¢ s C | 8-Lead Epoxy DI -5
(PasCs 4 Crons C S-Lead SOHC 5-R

CAPTION

BT welectiostats discharges sensitive Jdevice. Electrostatye Jharges as hugh as Joue ¥ peadily ARN'NGI @

soumilaze ort the human body and test aquipmentand cardischarge withiug detectn. Altheugh
the OFT featutes prepretary B89 protecimn vrcitey, permatient damage nay ocour s devices {W
stbjevted o high-energy electrostatie discharges. Therefore, proper ESTY precaunons ge reconi- £30

mended tooavand pertormance degradanon sr joss of fanenonality

SENGITIVE DEVICE
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0P07 - Typical Performance Characteristics

100G W o T S = T
i 1 } Ve s 1R Wy matEY ‘
b owe=418% ' Tp =6 Ty = IO Ta=250 ;
b 25 e )
B0 o] | Fooa
e 3> i
5 T z? EX
1
T ‘gg gg 1§
3 _ 3% Zh
v T —~ & B
& W0 R e w iy 0 T T AN GO Do
b 5 H ¥ g
P 2 Bal 3& [Pl TR
g i %i E § % //;/ GPGTE
00 | - @ DEVICE IMWERSED R —
& INTUEC O BATH < Vy ]
H 1
-5 ¢ s 1o R ? ! : o8
TCMPERATURE - € TE - 5 TIBE AFTER SUPPLY IUHK-OH - Hinules
TRC 1, Open-Loop Gain vs. TRC 2. Offsar Voltage Change (e to TeC 3. Warm-Lip Drift
Temperature Thermal Shock
ER L —— - = b2 T R Tt | T T f T }
¢ 1 E Wy = 158 ; £ AT gt 1 ligh « Tra {UPOTE)
N o LUt TasTee i A
26 # [ 4 Lo | Vo= sIBY LA
;093—— S ¥ — & b T4 =252 /
~ s
[ o a :
I Fog FSRRDY R [ i
i 7] @
o« [ % ?
£ Wk 2 o RN
b / & E
&gt o & z
-4 & - Wy
% g 0.4 7 g_m .-
& apoTE : 5 o / E e
=0z / iy 203 e’ g 078 » (TS / -
E =T = ] & ” ;
-3 OPOTE R |
§ OROTE 3 I
s ab U DR o § = [¢] g-gc.‘ 1. = I8
160 1k Tk 100k 16 ik 1Dk 110 o L LS @ 14 b I
MATCHED OR UHMATCHED SOURCE RESISTANCE -1t MATCHED OR UNMATCHED SOURCE RESISTANCE - 01 EAFERENTLR ghTpa Air -y
TPC 4. Maxeimum Error vs. TRC & Maximum Error vs. TPC 8. Input Bigs Coirtent vs.
Satirca Rasistance Sourca Resistanca Diffarential Input Voltage
& T 25 -
I : SESTA REFERRENTO NPUT |
N ‘ Vs = £15¢ G AT OUTRUT
5 S ‘ :
z, N o | o
= 5 ] ( 3 : e
s = - a
= u : 2
i Egxl - Lovfcd E
c L
£ ~ e - _ &
w [ g "
3 g e ' apaTe #
2 N % A NP g
2 = H ‘\T— g
z CPINTE g o3| - i o
- OPGTE |
ﬂ 1
=) G 50 L] ¥ & g | 10t TOME — T DY
TEMPERATURL - © TEMPERATUAE - &
TPC 7. Input Bias Current vs. TAC 8. Input Offset Currant vs. TPC 9. Low Frequency Nuoise

Temperaturs Femparature



81

0P07

U o
) 4 gy = Rag = 200802 H b I
) | THERMAL NOISE SOURCE © Vo & 18V
E \ RESISTORS INCLUDED. | M
KCLUDED", ]
2 SRR :
€ i I N 4 N
: B .5 L. =
é ' j‘(\.... L ‘
g ‘
. [ S
B0
: T 2
5! o P
z . ; .
Vo w15
Ta=25C " N
1 b L L M
0 HE jlead 1k

FREGUENCY - Hz

FHEQUENCY - Hz

TPC 1. Input Widaband Noise vs
Bandwidth [0.7 Hz 1o Frequency

TPC 1o, Toral irput Neisa Voltage
va. Froguency

fridic ated;
DT AL 7T
4 \ apar S
poy W\j et P
opare PN [ £
Y foo s e e R - z
T i s 1
o dE Z g0
g o v R =
i y ¢ %.‘ BE & /
g I by
Z w0~ -y *
5 i : ’ 8 M s
| :
B} i
TN 5
‘ gV 200
ot TR
L I
RO 1 = L a
A 10 10 Th i K ] xh s 112 s
PREGUENGY - KT POWER SUPPLY VOLTAGE - ¥
TPC 13 PSBR vs Frequency TPC 14. Open-Loop Gain vs
Powar Supply Voltage
100 [ 28 [ = T e Tt
Vi 15V
Vg = x35Y —"”\ 6
b2 Taz 250 |
; Py — Ty=2510 | 2 - y
& ;
) & i
z e - 5 ;
o E L }
§w =3 %
3 ﬁ 12
g a
2
£ T E 3 ‘
z - : .
n -] a3 : i
1 o) . E
anl o Y IS ! [T | L)
i 1@ Ik 10k 1N ™ 1out 1k 10k 18k ™

FREQUEMLCY - He

TPC 16, Closad-Loap Response
for Various Gain Configurations

FREGUENCY - He

TRC 17, Maximum Quiput Swing
vs. Fraquency

136 e
7\\ oPw
1203 ket -
i H :
i : 1+
Q Ny
2 -
] w0 ! : % :
-4 H H N :
§ w B LS -
o ! E \ :
- H e -
50 [ 11 Ny
. ; it N
il A | Ry
wlo Ll 1
190w 1 Wtk TR
FREUENCY HZ
TPC 12, CMAR vs. Frequency
LT [ 7
™ Hym 415K
To= 80
@ a0 e G
Rl
|
z .-
q
g
o 4
e}
- .
2 Q
w
[ %
a6 \
a0 o
B3 %6 00 Yk ek 10k TR 1M

FREGUENGY -~ Hy

TPC 15, Open-Loop Fraguency

Rosponse

= S
h Ygu 6155 ‘

§ Vi = ety |

4 Th= 2t :

2o e POSITIVE Wi -
ES i :

i : /? HEGATIVE SWING
&t ; A F—

) :

(] H

jou

3 :

oS on H p——
w7

5 !

- .

2 ‘

o H

g Gl - ,,L,;,,,,,,,,,,A,, S

THe 1k 1%

LOAD HESISTANCE 10 GROUND -1

TPC 18 Maximum Quigput Yoltage
va. Load Resistance



82

0P07

el o 1Y - > g : ' S
F e ] = vy =15y ; P /
| Ta=25C || Ta=3C w Vg = ¢ 15V
B ! By | g | Pomro o
e 4 oy = s
: | : A 7
[RL " - P A D B M R E ]
W T 1 - # T N b
i = - £ gl S
g ¥ip IPIN 3] = +10mV Vg, =-T4V] g Wy (PIN 31 = + Tk Vg = 159 o <]
H I % 3 / "
il | £ apg!
% i =3 - g 1 \\‘:: “3‘ \\hmﬂf
- [ T T -
E L———-m\-mpm B -t Vo = +157 A O O, LAl Lt At S - . ,
2 T ] = I ¢
k=] H
3 :
‘ ( 4] i !
0 in Y N N T N N P S
E pall Ll B i il 40 LI ﬁ | i o 100
FREGUJENLY - Hz FREGUENCY - Ha TEMPERATUAE -2
TPC 19, Power Consumptioli TRC 20. Gutptit Short-Clrcuit TRC 21, Untrimimen Offset Voltage
vs. Power Supply Currant vs. Titne vs. Tenmperature
.l +3
T E A A B A B 5 LU | \ | | {
Y ¥os TRIBMED T0 < S 4T 25°C 1 ’0.2;6“1!6. —
g HULLING POT = 20841 5 2 ﬁl%‘im TRESE! UNE
§ 3 l‘r ,’l 1B THENDUMNET—
- i g
a oPoTC I | _- 0.3y Virno. TREND LINE
g J g i fod L)
LI i ey E O et & Zu¥imo,
5 oL 9 € TREND LiNE
Y § B Vime. :
I | , o | S TREND UME | 4 3, v, TREND LINF
P e - POTE L —— ]
w ! @
P
g m)nr& -1z l
£ g i | -1h _LJ |
a 50 o 0 i60 61 2343587 RAMWNMN
TEMPERATURE - € L Wonthe
TPC 22 Trimmed Offset Valtage TPC 23. Offser Voltage Stability

vs, Tempevatiirg s, Tiine




83

: Lﬂ’:ﬁi 2\7‘
k‘ ~J R \él o
13 T
\ 5 10kst / )y
AU Y ADT1I5 QR
3
— A?C nzI //{ ADSIOA
{ - 1 At mwﬁI v
; W b
g BE
Ege-bhgr T P

Figiire 2. Typical Offser Voltage Test Clrcut

B
At
Ey 10ki)
"3 o A
K2
£ 1K1 |
o R -2
fitd ‘
Ea 1GkLE ‘
g |
2 5hil 1

Figure 3, Typical Low-Fraguency Noise Circuit

RS ;)
i e— oA —
SENDING i
JUNCTION = Ly
.
£y ‘+ Fl \"71
3 R
—_l__ \‘\j‘

REFERENCE "
HWHCTIOR

~ Wy +

At A2
RY R4

Figurs 4. Opnnonal Offset Nulling Circuir

£ry
e

A3 a4 RS
Hikiz Tk RILTH
o BV i e
: ¥r i v
: FOMT ¢
s ; I o ¥ .
En 10kt 21\ ; 2 .,
oy oo Do i
10y : ! \)ﬂ; s B
: —lt P
; : : , BTt
1| T T OPoy
4
'
e
Ri R4
Figura 5. Burn-in circuit
il
: AR
;N
gy M NODL
PO Y N ol RS v
- )
8 ] K
& »
: AP fu
# ' a PR
A 1]
SRV

o Lo tigay B

52X L

PINOUTS SHOWN FOR J, P. AND Z PACKAGES
Figure 6. High-Speed, Low YOS Composite Ampiifier

fta
EUIH
oA

e 1ey

PINQUTS SHOWN FOR J, P AND Z PACKAGES

Frgure 7. Adiustment-Free Pragision Summing Amphifier




0PO7

TYPIC AL APPLICATIONS
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APPLICATIONS INFORMATHN

DOPNT series undts may be substimiged directly i 725, 10834
508A* and OP03 sackets with or winthvut reinoval of external
compensation of fulling compenents. Addmanally, the Opn?
may be used in unnulled T4 tepe sockers. However, i varsen-
nonal 741 nulling cueeuitey 5 10 wsey 10 should be meditied
remevved T cpable proper OPOT aperatinn. OPGT etfset valtage
mav be nulled e zera thiaugh use vt a petentiometer (e offat
aufling arcut diagram’.

PRECISION ABSOLUTE-VALUE CIRCUTT

Tae QP07 provides stable operauen with foad capaciance «f
ap to 3 pF and £10V swingss largee capacitaness shoukd be
decimpled with a 30 4 decoupling resistor

Strav thermaoclectie valtages genvrated by dissunilae metals o
the eonrasts o the input fermmals can degrade dnft pecbwinaacy
Theretaee, best operanon will be obtamed when both mpar con-
Tacts are mamtatned At the same remperatre, preferably chose o
the package tenperature,

TR0 Packagp: only
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lusunsumiuanmahautasasas

S/ UskEdirectMontitorDlg.opp @ Llmplemental jon file
I3

Finclude "stdals.n™
finclode "USHEDIrectMonitoer.n®
finclude "USEDirectMonilorDlag.h"

fifedet DERTRUG

#odet ine now DRERDG NEW

fundef THIS FILE

slatic char THIS FLLFED] = SRR
flernddi f

FIPGi7rdddfiriiiddidsiridrididiriiiiididiridiiidiifiriidii?iiididli il
PLLES
A4 CAboutDlg diaiay used for App About

class CAboutDlg @ public Chialog
{
SIS

ChaboutDlg () ;

/f Lialog Data
SAUEAVE DATA (CRboul :1g)
erur { 1D = 20D ABOUTROX 4;
A7PITAFK BATA

A/ ClassWizare generated vivtual funcl lon overrides
AAIAER VIRTUAL [CAbant 137 g
protactod:
virbuag! vold Doebatabxcohango (CataBExchange* pDX) ; A7 N/
support
F4FVARK VI RTUAT
J7 Tmrplementat Lon
protected:
SALLARL MEC (CAbout D g)
J/YYRER NSO
DECLARE MESSAGE MAF ()
iy

CAbcnl Dl g Okl DLg () 2 CDlalag (CaboubDig: 10D
{

JAOTRFX DATE INLT (CAbout.DLg)

SOYVEARK BATR NI

void CAbout D1g: :BobDalaBExchange (Chatalixchange* phX)
{

Chialog::DobhalaFxehange (phx);

AR DATA MAD (CAbout Dlea)

J/VIRTE ATA MAP

BEGIN MESSAGE MAR (CAboutDilg, Clhialog)
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S/ VAT MSC MAP{CARoutDLg)
// Noe message handlers
J/YEAFE MAG MAP
F.MNL _MESSAGE AV ERE]

FLETTEFLES T i i i diriiididifiddd?iididridddsddsirridididiiis
NNy
/4 CcusBhirectMoritorDig dialog

CHSEDI rectMonitorDlg: (CUSRRLrectMonitorDl g (CWnd* pParent /* ~NUTLTx /)
Chialog{CUSELIrectMonitorDlagr s 1D, pParent)

FAUPARS DATA TNLIHCUSED I reclMeni t orl? qg)

m Radio Search 0;
datal 1;
data? - 0
datalid - 0;
datad = 0;

FAPVAEY DATACINTT

A4 Note that lToadloon cdoes not require a subsequent Deslroyloon
i Win s

m hlocon AfxGolApp () —>Loeadlcon { IDR_MATNFRAME) ;

vold CUOSBOIreonMonilorDig::DoDatalixchange iChal aFxchange* phxi

Chialog::BeDatabxcnange (phx) ;

I AR DNTA MAP (CUSED ifectMOr;itor'D]qj
NDLX ConLrod (plnd, 1DC TEIE, m TL.EDS);
DOX Conlrol (pliX, IDC TIST RECEIVE, m List Rocalve):
DDX Cont ral (phx,  TDC LT3 BEVTCL, U!jj.st Doy ice);
DDX Radio (phX, TDC RADTO SKARCHD, w Radio Searchy;
AALDE Texl (pD¥, 10O STAMNC DATAL, m datal);
AAODK Text (pbE, ITRC STATIC DATAZ, m dataZ);

JFDDE TexiApb¥, IDC STATIC DATAZ, m dattad)

/7§ EAEN DATA MAD -

BEGIN MESSACE MAP(CUSEDI rectMonitorblg, Chialog)
J/IRFY. MSG MAR{CUSRDI rectMoniLorlg)
ON_WM SYSCOMMAND ()
ON WM PATNT ()
ON WM QUERYDRAGTCON ()
ON BN CLICKRD{IDC CLEAR RRCRIVE, OnClearReccive)
ON BN _CHICKED (1D CLOSGE DEVICK, OnCieseDovice)
ON LEN SELCHANCE (1DC_LIST DEVICE, OnSelchangelistievion)
ON BN _CLICKED(LDBC OPEN DEVICE, OnOpenDevice)
ON BN CLICKED{IDC SEARCH, onSearcn)
CN WM T1M=R ()
ON BN CLICKED[IDC BUTTON GEN, OnGen)
AAVIARE MSG MAP

IND MESSAGE MAP ()

FEFTFFTiiddl iy iid iy il i iy iriie i il iy il i il ii iy
Frriiiid
A4 CUBBoArestMoni borDlg megsage nand!ers
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BOOT CUSHIM rectMoni LorDlg: 1OninitDialag ()
{

CDLaleg:OninilDialog();
SO Add "Abcut, . " penu item to system mena.

A4 1DM AROUTBOX muslt be in the systemn command range.
AOSERT{(TDM ABOUTBOX & OxFFFO) == ToM ABOUTTOX) ;
ASSERT {1DM_ABOUTBOY < 0xF000) ;

CMenu® physMeornio GutSystomMenu {FALSE) ¢
L (p8ysMena = NULL)
{
CString straboutMenu;
slriboutMenu. LeadString {1 D3 ABOUTROK) ;
1L (IserAboutMenu. [sFmpty ()
{
poysMenu->AppendMenu IMEP SEPRRAETOR) ;
physMenu->AppendMenu (MF STRING, TDM ABOUTHOX,
straboutMena) ;
}

// Bet the icon for {nis dialog. The framework does this
Aulomatiog] |y
/7 when the application’'s main window is not a dialog

Seblocon(m hilcon, TRUE); // Set big icon
Setlcon(m hlcorn, PALSE) ; /4 Bel amall lcon

A7MONG: Ada extra inibtlalizatiaon hore

hlconl EROLL (HICON)Y Loadlmage (AfxGothpp () -
- _hlnstance, MAKEINTRESOURCE (TDL LED OFF), TMAGE 1CON, 16, 16, LR DRFAULT
COLOR ]

hloonsWorn (HICON) ToadIimage (AtxCalApp !} -
smoaTnstance, MAKETNTRESOURCE (LDT SW CFF), IMAGE TCON, 12, 28, Lk DEFAULC
GOLOR) ;

RreonfWin = (HTCON) Loadlmaage (AtxGetApp () —
»mohirasbance, MAKETNTRESGURCE (T DT BW ON), TMAGE TCON, 12, 28, LK DEFAULTCO
LORY

HleonhEROn - (HICON) Loadlnage (AfxGathpn () -
»m hlnstance, MAKYINTRESOURCE { LD] LES GNY, IMAGE TCON, 16,06, Lk DEFAULTC
OLORY ;

return TRUL; /7 roturn TROE unless you set the foous 1o 9
cont e

}

vold CUSEDI roccMonitorDlg: :OnSysCommand {TINT nlD, LPARAM | laran]
{
it ({nTDh & OxFeE0) = LM ABROUTLOX)
{
Chakboat Dy dlagAboul ;
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dlghbour.DoMadal () ;

Chialog::OnSysCommand{nlh, |Param);

/721 you add a minimize bulton to your dialog, you will need the
code boelow

/7 o draw Lhe ijcon,  For MO applications using bhe document /view
model,

/7 this is aulcmatically done for you by the framework.

vold CUSRDI rectMonitorDlag: tCrbPaint [
{
it {Iaiconic()}
[
CPaintDC de(thisy; // dovice contexl for palnting
SendMessagoe (WM TCONFRASKBRGND,  (WRPARAM) Ao, Cet Saleldor i),
Uy
/7 Conter lcon in colent rectangie
int oxloon CetdystomMotrias (3M CXICON) ;
inl oyleon CerfysiomMetrics (M CYICON) ;
CReat rect;
Qe vent Rect. {&rect ) ;
int e (raec Widbh () o=exTgon o+ Ly /2
int oy - (roo o Helght () - oyleon 1 1) /7 2;
F/ Draw Lhoe icon
do.lbrawloen{x, y, m hicen});

el e
i
L

Chialog::OnPaint {);

A/ The syshem calis 1his Lo obtain Lhe cursor to display while he
wser drags

4 the minimized window.

HCURSOR CUSRBE rectMonitorDlag: :OnQuerybraglcon ()

I

return (HOURSOR) m hleon;

T aTATrs CUSRDIirectMonloorlylgr tOpenBy ()
{
UpdateData (TRUIES
PT_HTATUH TiS5halus;
DLONG %= 0
Lfim Radio Scarch--0)
1 Stalus FP Openkx{ (PVOT DY (LPCTSTRYm Sclected Devicea,
R OPEN BY DESCRIPYION, &l tHanadle) ;
if(m Radio Secarch 1)
flShatas F1Oponbx  (DVOLD) (LPCTASTR)m Selecatod Dev' oo,
R ORKE RY SRERIALNUMBER, &£ Ullandle) ; '
it ((m Radio Search==2} || (m Radio Search==-1))//1{ opon by
deviao OR noe mebthod was solooted
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Liim Selectod Devioe,GetLength{] < 1y //motning ontered -
open defaull device D
{
ftStatus = ¥ Open{x,s!tHandle); J/toad default
device 0

ez

if(m Seleclod Device.GelTongth () > 21/7/ne Openfl)
ot hod seleclod. .

AlxMogsageRox ("delect a mothod Lo open or
cnter o valld device number (0-64)."7);
return FTODEVICE NOT OPENED;

® aloi{m Se;ccted | Device);
fr8matug = FTmUpen(x,afLLAJdlo);

}

ralurn [LSTacus;,

vold CUSBRIreciMonitarDlg: :OnClearRecelva ()
{

J/ 1000 Add your contrel notification handlar coce hero

CEtring strl;

m Lisl Receive.,Resaellontent (G

Se D1 th,(‘}mToxi AT 1 9 AR et
sur, Format (0" ;
SoDlagTlyemText (LDC STATTC LATAl, strl);
SoelDlgTtemText (IDHC STARTIC IJA'T}’—\}". slrl);
SetDigltemText (I1DC STATIC DATAZ, strl);
Seld!gliemText (IDC STATLC Uhliﬂ strl);

’

r

vorLd CUsBDIrectMenii orDlg::OnSo, changelListDeviae ()

{
A4TODO: Add yvour control notification handler code here
UpdatcData (TRUR) ;

int pos m st Device,Gal CurSel () ;
m List Device.GebText (pos, m Selected Dovice);

SelblgllemText (LDC STATLC SELECTRED DEVICE,m Solectod Dovioe;
UpdateData (FALSE) ;

vaid CUOSEDIrectMoni orb g :OnOpenDaviac ()

i
£/ TODC: Aad your contro! notiflicatlion handler code here
UpdateDat a {TRIE) ;

/lopen the deviae
I'TOSTATUS IiB8tatus - Openby{);
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it
{

devicio,
!
el
{

(Ft8batus=t)

SetDlgTtemText (THO

")

S

SelDlgltemToxt (LDC 2

STATIC

TATIC O

STRTES, "Could not open

IATUS, "Open Devioo

Successful L")
CelDlgltem(LDC OPENibFV[FF\—>Enab]cWindow(FALSE);
SetDlgTtem (LDC CLOSE DEVICE) ->EnableWindow (TRUE) ;
GoetbDigltem (1 ULiﬁHARCH)7»LndbLerndow(FﬂLSE);
Get Dlgltem{1NC RADTO SHARCHT) ->EnableWindow (FALSE) ;
Get “q[tfm(]JCiRAU[O SEAKCIZ) - >ErableWindow (AL
GetDlgitem [ THC RARIO & SRARCH3Z)Y -=EnablaeWindow (PALSE )
GorDlgltem (1RO LIST DEVICE] ~>EnablaWindow (FALEEY ;
GetDlglrem(? DECLEAR RECEIVEY -=>FrableWindow (PLRUY ;
m_LERE. SelTcon(hl conl kDO ;
m LEDE. UpdaloW irdow () ;
T Resetevice (ftillandle) ;
PT Purge (tEHandle, T PURCE R¥ | | FT_PURGE TX);
Il ResetDevice (ftHand:e);
FoSet Tincouls (LLHandle, 3000, 30003 ;//extend timeont
whilo board finistes rosch
Sleep {1500 ;
it (!3elTimer (1, 100, NULLS

("trrar

"1, MB O ITCONSTOR

{

Messageiox T
IMB 0K
1

("Timer failed™),

voild CUSBDLroectMonil orDlg::GrSearch()
i
J5r0obar Ada your control notilicatlon handler cods hero
FTSTATUS FLStalus;
MWORD numbevs;
UpaateDala (TRUES ;
m Lisk Device.kesetContent (3 ;
1:s5bhatus BT ListDevices {anumbDevs, NULL, [T LIST NUMBER
LI {LLSlatus F'OK)
{
F7OFT ListDaevices OK, show number of devices conmeo: o
liat box

COtring
str

sloy

Cormat AT,

Cind ) numbovs) ;
FrSel gl CHI]'”'&[ (TDC aTATIC

CNUMBER_OF DEVICLE, sLr);

1

ONEY

i
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J/01f current mode is opon "by description® theon list
descriptions of all connected devices
Lt Radio Search==0} && (numDevs>0))

{

ftStatus = FT' ListDoevices (dnumBevs, NULL,
BT TTST NUMBER ONLY) ;
pifftstatuy s FT OK)

{
char *BufBlrs{6dl; // pointer to array of 64
pointers
For {DWORE d=0; donumDevs; db+g
Buf btrs([d] new char[64d};
Buf lPlLrs[d] NUTE

MN.Status = FT ListDevices(BulPLrs, &numbevs,
FTOTLTST ALLIST OPFN BY DESCRIPTION) ;
- iK1 BUCCESS{LLStatas))
{
[or {DWORD u=0; winumbevs; bt}
str.Forpar ("2s", SufbPtrsiul);
m-List Devieo RAddString (stri;

(e NS

atr.bormal ("ListDevices failled")
m list Device.Addstringlstr);

Jilree ram to avold memory leaks
forica=0; danumbDevs; d++)
{

dalole BufPrtrs(d];

SOV current. mode 1s open "by sorial numper” the 1337
descripllons

f/of all connected dovicoes

FU0{m Radio Search 1) && (numDovs>0) )

J /AT xMessagelBox ("hy serial™);

ftibatus = FTMLLstDevices(&numDevs, NCHIT,
T LIST NUMBER ONLY);

it (ftitatus == ['T OK)

{
clhiar FBLfPLrs[64];
for {DWOREG 4-0; d<numbDevs; db+)
BulllLrs[d] new char{64];
BufFlhrsidl = NOLL;
fLdtazus = PP Lisd Devices (BufPtrs, snumbDevs,
FTOLIST ALLIET OPKN BY GRRLAL NUMBER) ;
(1T SUCCESS (fLStatus))

|




96

tor{DWORD u=0; u<numDevs; at+}
gtr.FPormat {"ts", BufPLrsi{all;
m [isl Device,”RddString{str);

(i B

1
1

str, Format {"ListDevices failed");
m List Dsvice.hadString(str);

'

SAlrae ram to avold memory leaks

Eor (d=0; d<numbDevs; dt+)
delote RutbPtrs({d];

"othen Vist devios

/711 current mode 18 open "by devioce #
numhbers
Itiim Radio Search==2) && (numDevs>0))
{
FCor {DWORD d=0; d<numievs; d++)
{
str,Formal ("Sd", d);
moLisl bLevice. Addduring(str)y

] Se

SR ThwtDovices Talled
Al xMessageBox ("FT st Devices failed™);

vold CUSHDI rectMonitrorDlge:Gn'l'imor (UINT nlDEvent)
{

J4T0n0r Add vour message handier code here and/or call dofauit

i {nIDEvent i
{

DWORD Zvent Dword;
DWORD RxBytes;
DWORD Tmbiyvtas;
Citring str;

PO Cetsratas (ftdand e, sRkxBytes, 8Txlyles, AhventDward] 117 OK!
{

T I RxByloas=0)

{

PUSTATUR TEetatus;

DWORD BylLesReoeived;

unsigned ohar *RxbBulfer;
Kxlutfer new unsignoad char [RxBytos];
FIoSetimeouts i ftdandle, HbD0,0);
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flSratus = T Read{ftHandle, RxBuffor, RuBytes, aBytesRaonived)
Tl {frsbatus [ _(’)K)
Lf(HylesReceived - RxByloes)

{
/0 FT Read OK
ot iTmp;
double ifMTmpl, iTmp2;
For {DWORD 1 -0; i<RxZytes;i++)
i

iltrp = {intiikxBulfferlil;

PTmpl = (iTowp * bi;

LToepl = iTmpl/ 7505

Irmplo= iTmpl

i mps - LTmen?* 20,

1 Tmp2 O.0023* 1Tmp*iTmp ~ 0.35%16«iTmp 4+ 12.87/;

sty bFormat ("eOxn2Rs < nl3d x> < s, Dlmp, LTop, TTmp
o hist Feceive., Inscet3tring (0, str);
m List Recelive.lpdatewindow();
S 75 - he ——» lmm — Smm
PE {0 Tmpe2T) && (ETmpab6)
il {datal -0}
Prmsl = 0. 00823% 1M mpy? i'lmp - 0. 3b16*iTmp + 12,877,
str.orormal (e, 38", i Tmpl);
SetDlgltemTox:. (LD STATIC DATAL, str);

datal = Tmpl;
tetae i@ {dataz - 071
Plmpl 7 00023 i mpriTnn = 0.3516%iTme b 12 877,

str, Format ("5 30", i Tmpl);
SethlgllemText {1 L)CV STATTC DATAZ, str);

datas = iTmp!l;
belse 1 (aatas o O) |
ilmpl = 0,0023* iTop-1'lmp - 0.3516*1Tmp 4 12.877;

str.oberman {8, 31", 1Teld ) ;
SorDlgitemlext (1ThC STATIC DATAS, sty s
datal3 = iTmpl;
teose 00 fdalad=-0)
ITmpl = O, 0023* i Trp* i0'mp - 0, 3516*1Tmp 1 12.877;
stroFormak ("L 31", M'mp 1)
SelDlglt emPext {1130 STATIC DATAA, str);
datad = l'mpel;
GetDlgltemn (INC BUTTON GEN) ->Znablewindow ("1"RUM) ;
Pholse|
str,Formal ("No Detect™);
SetDlglienText (DO STATTIC DATA, str);
A4 OK
olse
{
/7 T Read Timeout
ArxMessageBox ("FT Read TimeQut™);
b
1
2 lse |
AT Read ballaoed
AfxMessageBox ("Read Falled™):
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ageloele | RxBuiter;
LA ARxTy e
FA/GoRStatus
VAALE Fventl

Chialog::OnTimer {(nTDEvent ) ;

void CUskERirectMoniborDig: :Ondlosebevico ()

{
J/Ton0r Add your control notificalion handler code herpe

Y Close (fullandlo);

KillTimer 1),
CSbying shol;
mo 1 st __Rc—;eue_’: ver, ResetContenl ()7
SetDlgltemTeaxt (LDU STATLC DATA, V)
sLrl.Format ("3

SelblgltemTex: [TDHC STATLC DATAL, srl);
SetbhlgltoenText { LDC STATIC DATAZ, stri);
SetUlgltemText (LDC STATIT (.‘NLJA'[‘F\}, 4 THFa

SerDlglitomlext (TDC STATLC DATAY, s5trl);

m LELELSeL leon (hl conL DO}

mo LRDS . Updat eWindow () ;

Set DigltemText (IDC GTATIC STATUS, "Device Closad.™);

Getl gt em (LDC OPEN DFEVTORS —2EnableWindow (PRUR) [

GetDlglten(IDC CLO3SE DEVICH) ->FEnableWindew (FALZER) ;

GelDlaltem(1DC SEARCH) - =Hnall cWindow (1RUE) ;

GelbliaTlem (1DC RADLO & LARCHIY —>»EnableWindow (TRURY ;

GetDlgllem(TDC RADIO SEARCHZ) —>FnakleWincow (TRURY ;
{

GotDlgltem {TDC RADE U__SF]ARCI-{E) —=FnableWindow (TRIEY ;
GotDlgltem{ (D LIST DY ICEY - >FEnableWindow (THUK) ;
GotbLlgltem (LD BUTTON GEN) ~>EnableWindow (FALSRK) ;
Gethlgliom: LDC CLEAR RECEIVE —>REnableWindow { FALSE)

void CUSRBDIrectMenitorDlg: :OnGoen ()

£4TOLO: Add your cont rol notitication handler code here
Cotring strilyg

data ans (datalidataZ -data3tdarad) / 4;

sbrl.Format ("9 21", data_ans);

sethlallenText (1D STATIC DATA, strl);

datal 0y
cAaraz 0y
Adatad-0;
datad=0;

atrl . Foermat ("0";;
SetDlgllemText (1O SUATLC natrat,sleld
SetDlgTtemText (TDC STARTLC DATAZ, strl);
SoelblgTtemToxt (1DC STAT ].f'T___ DATAZ, str 1)
SetbhlgllemText (100 STATIC DATAL, strl);
GetDlgll on{ITDe BU'}"i'f.'):’\I_ GENY) = >=FnableWindow (FALSE)
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i, Found Mew Hardware

10_ED26 OF KMITL USE-Modul From Hall Effect Projact

_@nduhaPhotoshnp-{... « N W
91U 9.2 Sulandarawuaiaws sl

15 wisruasi leardonuaarnaseuss mifiulandasawufa ID_ED26 OF KMITL

,.-ftf 2 a - e = :5 & 4 @l !

USB-Module Form Hall Effect Project UTmnadan Mmmmam'ﬁﬂﬁ@l@mﬁmwna%‘lummarwﬁ
) R r ¥ § ¢ Bi sy o Ao e a o ¢ ¢
2 fmﬂum'i'i:ﬁummewmmﬂmwmmm PINIUAANAYN Next o diumsandslaswind

dioal (ﬁ\zgﬂﬁ %3

This wizard hatps you et all soflware for

1D _ELI2E0F KMET:. 1SB Modu £ iom Halt E rect Projact

1t yown hardwasz came with an inxtallahon (D
.+ ot flopps deek, inzent &t now.

‘Whl di jou wand the wiraid lo do®

# [asial the soltware automatcally [Flecomsnended|
skl trom & ist o specac ocalion Bdvancetd)

£hck Nex to contirue.

< Batk Neat > Carmel

2l 1.3 Sulsrdaviassufoamamovasaiulanslanldinsieosd

L2 5 ! a [ é’ 2 4 aed 2 ol
1.6 nam e lnosdandwiumasum lafwnastnngiuen Waarismsdumitum

wdndanwwizdianden “Include this location in the search” MNUUARNYN Next ﬁd}ﬁﬂ 7.4
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Please chuote pous search and wirtaltzion options.

» Search ol the best diver i theze locahons

e the check boxes below to linit o expand the defaull search. which mchudes locat
paths ared iemovable media The biest diver fuund wif be wistafed

Seach removable meda [floppy. CO-ROM.. |
v Inciude this locahan in the search
I A Browse

Dot suarch. | wal choase the diver 1o mstal

Choase this aplion 1o select Lhe desice drver hom a bsl, indows does nat guarantse hat
Ihe drreer pou chooze wil be the best match for your hardware

< Back Naxt » Cancel

1 - £
91 9.4 maBariEmadumlainand

.,d' , - ) 4 P ¥
37 adnfitjy Browse udanmesnpiwsinaslaioiingmeli cD-ROM Flwdinns

" . /Drvers/KMITL D2XXDirect Drivers” uivaneis OK ¢zt 5

Select the Folder that corntains drivers for wiour hardware.

_-! Deskkop

+ i My Doeuments

+ ¢ My Computer

+ % My Network Places
- TSt

4 pickure
s

T view any subfolders, click a plus sign above.

Ok Cancel

d ol
U 8.5 madandumisalediiond

38 dladenduamiaaleiliaiudWedns Next defl 9.6
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Please choose your search and msiafisbon ophons.

# Geach tor the best dover n these ocations.

Use Ihe check bases betow to bmil or sxpand the default search, which inchides locat
paths ard ismovable media. 1he best diver found will be rstalied

Sealch reravahle media hepmy. CIHROM ]
v Inchude this locshan i Ihe search

1, sDocuments and YethngshAdmenstrato\Deskiaph] w Browse

Don't sparch | will choose the ditver 1o instal

(hoose lhis cpton to sekecl the apwics ditvar friam a ksl Windoews doss not guarantes thel
\he diver you choase wil be the best match tar your hardwesie.
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o a v | ¢ 5w
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Pleare wad while the wizard mztalls the sofiware
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FT02ZLA dl
To CA\wINDOWSvsystern32
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Ut 1.7 {aSunasituladasiany
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Cannot Start this Hardware

Thete was a piohlem rstaling Ihis hardware:

ID_ED 26 OF KMITL USE-Modul From Habl Eftect
C%’ Projact

This devww e cannol stast [Coxde 10]

[hek Frrusn to stait a boublashootsr thal can help you 1esobee
the probiarm

Finish
i £~ :: £ &
‘!ﬂﬁ .8 Naﬂ'ﬁ@lﬂ@h‘]‘ﬂ@ﬂ@‘iﬂﬂﬂ'ﬁ

211 vresnsnensaeuldnlugs D ED26 OF KMITEL USB-Module Form Hall Effect
Project ﬂWNﬁﬂﬁNWﬂﬁﬁﬂ%Biﬂimﬂﬂﬁ@jﬁ Cantrol Panel > System fiu¥iu Device Manager uufin
lanlussmensawieaiussuuisiemstas  ID_ED26 OF KMITL USB-Madule Form Hall

o & o A
Effect Project W) @3 4.9

Fée Action view Help

B E&EF Y -Xd

Display adapters -
DD/ CL-ROM drives
_y Foppry disk controllers
& Floppy dick drives
4 IbE ATAfATARL controlers
Keyboards
Mice and other pointing devices
Monkars
#4 Network adapters
¥ Parts (COM& LPT)
i Processors
@' 5C81 and RAID controfiers
€ Saund, video snd game controliers
. System devices
: E& Universal Serat Bus controllers

B T S

S5 7001 PCI to USB Open Host Centrofler
55 72001 PCE to LiSB Open Host Controller
S5 7001 PCI ko LISB Open Host Controlley
S5 PCI ta USB Enhanced Host Controller
<8 Root Hub

[

! = o A
21 5.9 VemsmEauwITIgRsAun
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r Selup

% Desciption  © Genal Mumber ¢ Device Number

Select Device @en Device l [ J

— all Data Receved

DatalHex} : Data[Dec] : Thickness a Power Device

~ Mew Data Received

Thickness mm
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=1 1

— Selup

% Descipton  © Seriat Number 7 Device Number

ID_ED26 OF KMITL

Sefect Device | Dpen Devictﬂ l_ J

- Al Data Receved

DatalHex] : DatalDac] - Thickness e Power Device

H
i

 New Data Recesved

Thicknaess .

[ ]

L)

Readp

a1 %.11 nadumAInIL ki Description

b 4 N2 | k-
3 14 {enfunusEmIWEswndnmu Open  winnisdndogunimdisaiuny
Ready 9su@aMnaATI “Open Device Successful” ynnmafasa ldidaasugnatannn “Could

not open device” G”muﬁmﬂugﬂﬁ %12
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L
—Setup
Select Device  ID_ED26 OF KMITL | | [ ose Device

— All Data Received

Data[Hex) - Data(Dec) : Thickness O  PowerDevice

— Naw Data Received

Thickness .

Open Device Successtul

Uit 9.12 Tthunswimsiindogunanidnsa

315 neasnaaadni e ez e s mosunnlanglonFi5udoad 4 a3 ufs

YiMsnALn Generate HHOUAGRAINIMIGITUN 1.13
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=1 ix

SelectDevice  ID_ED26OFKMITL | | | Close Device |

r All Data Received

Data(Hex} - Data(Dec) - Thickness O Power Devico

<Ox32> <050 <{1 980>

<Ox33: <051 <1.000> ~ Mew Dala Heceived
<Ox34: <62 <1020
«Dw35:  <083> <1039 i}
0
0
0
Thickness naz mm

Clear Data

Open Device Successful.

3t 9.13 sadvdeasllsunadiarmaneaiag

€cd o

316 windinanisamesalil ¥nidlaumsnaseditmudngse
v £ P U A
317 windasmsadayafismedunlinefy Clear Data
318 wiwmFnuaiananmsaenainllaunsuyness azdesllenisdasdassning

eanfmaaiTiunUnanidow laumsnedla Close Device uddaaednhlsuna
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