








1-d : DISPLAY (continued) 1-f - MORE MENUS

Caode Munsilon
- Funczion

display Zfunction efZezt:ve Zor A-3 sode
3ASIC prograz commands Z23- ASP

ATTO : Autoscale A/B beczh

DPABO : Dimplay data A/B both 0?2 . v .

#CPARL : Display data A/B bezh on o D Eion>(nine mumber 1 Zo 32767)
*ASC1 : Data A scale %o Linear ZOAD . IOAD W_)(:n. number 1 So 999)
Lo i bata A ascale to Log. STORE : STORE--->(Zile mmber . to 999),"comment”
BSCl : Data B scale to Linear PURGE : PORGE——>{%.la number - %o 999)
BSC2 : Data B scale to Log. SCRATCH . SCRATCE worki er - =0 )
AMAX= : Maximunm value Zor data A scals RON . ROW Txing

AXIN= ¢ Minimu= value for data A scale PSTOP . sTop

DX = : Maxizuc value ZoT data B scale PPAUSE . PAUSE

EMINm : Minimu= value Zor data B scale CONT : CONTinue

ASIVe : Scale divisien for data A (Linear scale Only) PSTER : STEP

BCIVa : Scale division for data B (Linear scale Only) oorT : QUIT ecis

[req] : Graticule of¢ ) ==

*GRTY : Graticule on

oNITo : Onit display off BASIC progran stacements Zor ASP

*TNIT2 : Unit display on e

*STRGO : Storage =ode 02 :E-EN

STRGL : Storage zode on ;:oR

display function sffective Zor Table mode

THZT0 : Onit display of?
*CTNITY : Unit display on
LINE= : Top line nu=ber (1 to 401)

superizpose display function effective 2z X-ALP mode

i

SPSTR : Store superizpose data

*SPAD ¢ Superizpose data A off DISP .
SPAL : Superi=pose data A on =D :
*5P30 : Superispose data B o2f ;"‘m :
§731 : Superizpose data B an s :
*IMSP0 : Limit-superi=pose o22 RP-IB definition
IMSPL : Limit-supesi=cose on

stcperinmpose display function effective 2:r A-B modes ¢ - : HP-IB adiress(0 to 30)
copy function

SFEIR ! Store superizpose data
*SPAB0 : Superi=gose dzza A/B bot: z2¢ . . -iam
SFABL : Suparizpose daza A/B bot: =a o § picuce copy (plat/prinz/cp)
CURS 22 : Print
- *CPYM3 : Du=p
1-e : MKR/L £PSCALE : Plot scale(left,botzca, Tight,top)
—t . fumcmion effqees . *SCLPL : Set plot scale(Pl,P2) =o normal
marker/line cursor function ellective 2or X-AGB mode scP2 : Sez plot scale(Pl,F2) tc graticule base
#PLTT1 : Plot (all)
Hero : Marker/Lsursor off PLIF2 : Plot (graticule/data toth)
HCTL i o-marker on PLTT3 : Plot (data only)
HCT2 : o-marke> and "-sarker bott on b, : -
Mors } Loursor on SZNDPS Sernd plot scale(Pl,P2) =o plotter
MCT4 : o=-marker,/lcucsor bot: on sell test
MCTS : o-marke: and *-zarker both an
R : o-parker secT:ing on X-axis positien STSET ¢ Set up sall test page
MO : o-marker to maxizZum point =2 data A STN= : Set self test number
MRNA ! o-marker To =inimum point 7 data A STSTR ? Start sel:l zast
MXIXB : o-markeT o =axiIus point o2 data B STSTP i Stop sell zast
MM : o-marker : i s data B STEND ! Ind self tast page
LITRS= : leursor seiting on Y-axis
DLITRS= : Difference value bevween c-zarker ejuivalent circuit
and lcurscr on Y-axis
*CCRL : leursor for data A I2DSP : Display eguivalent ci
o2 : Leursor for deta B hietetd : Select egu:valent ciczT
[ 8N : Leursor average point 34 data eler] : Select B
REFRD : Read o~z ar posit:ion katefen : Select C
WISTH : Read difZerence value of LZTRSR and LCTRSL ZQC4 i Select D
SMXR= : *-parker set:ting on X-axis EQCS : Select E
SRSTR : Store sveep range IQCAL : Calculate equivalent circuit parametsrs
*5WRO : Partial sveep range off IQVR= fguivalent circuit parameter R(Q)
SWR1 : Partial sweep -ange on IQVL= : Eguivalent circuit parameter L(H)
*ARAD : Partial analys:s range o2¢ ZQVCA= : Equivalent circuit paraneter Ca(F)
ANAL : Partial analysis range on ZQVCB= : Zguivalent circuit paranater Cb(F)
ARSTR : Store analysis range TCHRS : Simulate ‘requency characteristics
DMFR= : Differance value between o-aarker

and s-marker on X-axis. set progracmed point table

macker/lcurser function effectiive Zor A-5 and Table =odes

- . . cicsor Sozh 0oe PTSET : Set progra=mad points table page
':g_? :5::5—;:: ;;5"- o ez2 : Programmed points table number(l to 16)
uers : o-marker and =-zarker both on Clear programaed points table
v‘.‘: : o marXe- sec Y-axic Sveep paraceter to Freguency
M3 ; o-marke: a + data a Sweep parazetwr to DC taas
.“""’_.._G‘A : o-narke: - data A Sweep paraneter to Osc :evel(V)
M :3 o-marke; - dace A i : SwWeep paraseter to Osc :.eval(dBn)
;’;’.“w(s L eer : a2ta B PoSHPS : i\:;:g g::aZ::rA.o Osc level (dBV)

.21t for 222 B
: Programmec poinT(po
FTSRT ¢ ScIt prograzmed po:l
FTIN ¢ Ind progrzzmed po

S R= : s-marker se
SRSTR . Store sveer
*SWRE : Partial swe
SWRL
ARSTR
*ANAT
ANAL

SiniZus, maximum)
ta2ble
Tztie set-up

E-2



2 SWEEP leczl =:inimus

LN a) : Mocve The o-z2 the f.rst valley pos:t:on
Code Funcstion L= range.
——— - Mcve the =-32-<er to the last valley posit:ion
wiinin the ste sed range.
*SWM1 : Sweep =cde o Repeat
SWH2 : Swveep =cde I> Single Note
SWMI : Swveep =cde to Manual point mode . .
MANTAL= : Manual point XZ/V/243=/d4BV 1. IMX(a} cr LMN(a) s =sed in ccnnect.dn with the
SWIRG : Sweep staIt trigger array var:ables exces: Zor X register.
Ixample , LMYA, LMNB LM!(AD,LHM/(@

Salect the "Double ¥arxer Mode™ (Code :MCFS)
When orlv a peak cr valley ex:ists wi.thin the

3' TRIGGER spect ¢ range, tie o-marker moves IO maximum
° or mini=um point and *-zarker moves o Sweep

Start pcint.

[WIN]

*TRGM1 : Internal Irigger zode When nc peak or vallev exists, the o-marker moves
TRGM2 : Ext/Manual trigger mode to Sweepr Start po:n: and *-marker zoves to Sweep
TRIG : Measuredzent Trigger Zor Extermal mode. Stop péimt.
4- INTEG TIME arTay variables
.
A= : Register ¢
e zize wc Shorz (Eidusec.) B= ¢ Reg.ster £
= : zime o Mediun (Zzsec.) C= 1 Register 2
I™3 : IZmtegTation tTide o leng {iZ0=sec.) D= : Reg.ster Zor F 3
- 1E= ¢ General purycse register
#F= : General register

General pucpcse register
General purycse register
General purycse register

5: AVERAGING in:

1I=

. = ¢ General puryose register
NOA= ¢ Averzging nu=ber (1,2,4,8,16,32,64,128 RA= : General purpose register
oc 256) RB= : Geéneral purcose register
RC= ¢ General purpose Tegister
RD= : General purrose register
6' PARAMETER RE= : General purpcse cegister
. : RF= : General purpcse register
RG= : General purpcse register
START= . RH= : General purycse register
- . Ez/V/c3a/dBY RI= : General purpcse register
STOP= s 3Z/v/dBm/dBV RJ= : General o e
STEPw : HI/v/d42=/dBY : purpcse Cegister
RKe : General purpcse -eglster
CINTIR= 1 I,/ V/dBn/dBV RL~ i cececal P s fogister
SPAN= : v/dB=/dBY ¢ beneral purzise rezister
NOP= : Nuzoer of measurement points
(2 =o 401) - . .
Tom : §maz Sz o $0FETA= : Register to s2ve cfZset 2zta - display A
;Rﬁg- : :;:-_ E:;:Eu::].gg?{w $0rFsST2= : Reg:ster Tz save cf4seT Zdata T display B
9se- 3 SseT osc lavel (V/d3z/dBY) 0G= : Reg.ster OPEN cZiset data in G value
SAVE ¢ Save 2easurement ztate(0 to 4) OB= . o OPTN c2fset 2ata in B value
GET : Get(recall) =measuredent state SR . SHORT cffsez data in R value
DT == : Je.ay tizme (0 To ! hour in nsec.) SX= value
DFRZZ= : Delay aperture(0.50 t5 100.00%) TYG= : G value
DCOFT : OC bias off TYSa : B value
[sorny : Ut Somment on display data MYG= : G value
MV3s : B value
TZR= : R value
7: MEASUREMENT UNIT =
. R= : R value
) va O : X va‘.':u
TSToRw™ : in R value
*PWSL : Pewer to CTAL zode TSToX= : X value
PWSZ : Pewer splitter to SINGLI Tode MSTTR= R value
*ATR. : Reference channel attenuation to 0dB MSTCX= : Rec.ster X value
ATRS : Reference channel attenuatior o 204B )
Z3Ra : Relerence channel input impedance to 1MO e x : Register tc SIzre each DTiInT Cf sweep
*ZIR2 : Reference channel input impedance to 508 pazameter
AT : Test charnel attenuation to 048
ATT2 : Test charnnel attenuation to ICdB single variables
zI7 : test channel input izpedance to IMQ
*ZI72 : Test cthannel input im=pedance o 504 Rn= : Genezal
Zm : Register
MON : Reg.ster
GONG 1 GO/NO=GO I 1=GQ, 0=NCGO)
MERA : o-z:arker value on Y-ax:s for data A
MEKR3 : o-marxer value on Y-axis for data B
SIFGRA 1 ®ezarxer value or Y-axis for data A
: *-3zarker ~ value on Y-ax:s for data B
DML : Ci%Zerence e zetweer o-marxer and

e-marker oo ax.s for data A

DMERS : Cifference va..e Jetween o-aarxer and
e-zarker on Y-ax:s for data B
LCTRSL : lLine cursar 2+ readinc value
LCTRSR : l.ne cursorT
WID : Difference

instrz=ent initializacz:

RST : Reset the Instrument

MM M ®DDMDDDD
%

No<a

The RST cczmand resets the instrusent 5 the power=-sn masking status Srte

a - -~ e O e 1y 5 -
default ccv cns except Icr the follswing setiings. RGS *2) all masked)
.. Sweep =cde .s sel It the Single sweep node (code : SWM2)

2nd the :traces oo ill te erased. data transfer
i. Data re ] cse registers (RA -~ .

RL), a Rn, 2, and all pes

read-c reset. H

J. Progra:z

local =ax:zum

irst ceak positicn

LMXa’
::s: Teak position E—3



E-2. Program Codes in alphabetical order

( Sae =he desigmated location in ™ E-1. HP 4194A Prcgran Codes " for
cc=clete description.)

Czde Locaz:ion '7 Code Location | Code Location Cade ' Location
A (8) EQDSP (1-£) OFSTA (8 ) SPAB (1-d)
ADIV (1-d) EQVCA (1-£) OFSTB ( 8) SPAN (6}
ADRS (1-1) EQVCB (1-f) OFSTR (1-¢) sP38 (1-d)
AMAX (1-d} EQVL (1-f) oG (8) SPSTR (1-d)
AMIN {(1-d) EQVR (1-2) OPN (1-c) SR (8)
ANA (1-e) F . (8) Qosc (6 ) SRSTR (l-e)
AOF (1-c) FCHRS (1-£) PHS {1-c) START ( 6)
ARSTR {1-e) FMT (8) PLTY (1-£) STEND (1-1)
ASC (1-d) FNC (1-a) POINT (1-£) STEP (6}
ATR (7)) FREQ (6) PPAUSE (1-f). ... | STV (1-f)
ATT (7)) G (8) PPM {1-b) STOP (6)
ALTO {1-d) GET ( 6) PROG {8) STORE (1-£})
AUTOA (1-d) GNM (1-a) PSCALEZ (1-f) STRG (1-d)
ACUTOB (1-d) GONG (8) PSTEP (1-£) STSET {1-8)
B (8) GPP (1-a) PSTOP (1-£) STSTP (1-£)
BDIV (1-d) GRT (1=d) PTCLR (1-£) STSTR (1=-2)
BIAS (6) H (8) PTEND (1-£) SWD (1=b)
BMAX (1-d) I (8) PTN (1-2) SWM (2)
BMIN {1-d) IMP (1-a) PTSET (1-£) SWP {1=b)
BOF {l=c) I™ (4) PTSRT {1-1) SWR (l=-e)
BSC {(1-d) v (1-a) PTSWP {1-£) SWT (1~b)
c ( 8) J { 8) PURGE (1-£) “SWTRG (2)
CAL {1-¢) LCURS (l1-e) FWS (7)) sX (8)
CALSTD (l-¢) ILCURSL ( 8 ) QUIT (1-£) TRGM (3)
CALY (1=-¢) ICURSR ( 8 ) RA (8) TRIG (3)
CALZ (1-¢) LINE (1=d) RB (8) TSTOR (8)
CAT (1-£) IMF (1-£) RC (8) TSTDX (8)
CENTER ( 6 ) IMN (8) RD (8) TYB (8)
oT ( 6) LMSP (1-£) RE (8) TYG (8)
CQEN {1-¢) M (8. RETRD (l1-e) TZR (8}
CONT (1=2 LOAD (1=£) RF (8) TZX (8)
COPY (1-£) MANUAL ( 2 ) RG (8) UNIT (1-4)
CPYM (1=2 MCY (1=e) RH (8) WID (8)
CRAV (1-e) MKEXP (1=b) RI (8) WIDTH (1-e)
CUR (1-e) MIQMNA (l=e) RY (8) X (8)
D (8) MRMNB (1=e} RX (8) 2IR (7)
DCOTT (6} MIMNA (l1-e) RL (8) zZ7T (7))
DFREQ (6) MRMXB (1=-e) Rn (8) ZSHRT (1-¢)
DICTRS  (1-e) MKR (1-e) RQS (8) ZOPEN (1-c)
DMKR (1-e) MRRA (8) RST (8) 4 (8)
DMERA (8) MKRB (8) RUW (1-f£)

DMERSB (8) MON (8) SAVE (6)

DPA (1-d) MSTDR (8) SCLP (1=£)

DPAB (1-4) MSTDX (8) SCRATCH (1-f)

DPB (1-4) MYB (8) SEND (1-£)

Ds? (1-d) MYG (8) SENDPS (1-f)

jogparsa (6) MZR (8) SHT (1-c)

E (8) MZX (8) SMKR (1=-e)

IDIT (1-£) KOA (5) SHMRRA (8)

EQC (1-2) KOP { 6) SMERB { 8)

ZQCAL (1-£) OB (8) SPA (1~d)

E-3. HP 4194A ASCIlI Character Codes

( The HP 4194A unigue codes are (*)marked or decimal nus=ber )}

Character | Dec | Character | Dec | Character | Dec | Character | Dac
[} SPACT 32 ] 64 ' 96

a (alpha) "] ! 33 A 65 a 97
g (beta) "2 " 34 B 66 b 98
w (ozmega) 3 3 35 c 67 c 99
4 H 36 D 68 d 100

5 % 37 £ 69 e 101

(1 & 38 F 70 £ 102

7 . 9 G 71 g 103

8 ( 40 H 72 h 104

9 ) 41 I 73 i 105

LF 10 N 42 J 74 5 106
11 - 43 K 75 X 107

12 , 44 L 76 1 108

cR 13 - 45 M 77 = 109
14 R 46 X 78 n 110

& (oh=) °1s / 47 o 79 o 11
I1({bar) *16 0 48 P 80 P 112
| (bar) 17 1 49 Q 81 q 113
18 2 S0 R 82 r 114

- {(arzov) €19 3 51 S 83 s 115
20 4 52 T 84 t 116

- (arTow) 23 5 53 u 8s u 117
s (raes} 22 § 54 v 86 v 118
- (pi) 23 7 55 w 87 v 119
. (delzay 24 8 56 X 88 x 120
L (=u) .28 9 57 Y 89 y 121
» (degree) 26 : 58 F3 90 2z 122
27 : 59 { 91 { 123

D (pRi) 28 < 60 \ 92 i 124
- (ga==a) *29 - 61 ] 93 ) 125
< (zheza) *30 > 62 » 94 - {zau) *126
L {la==2a) *32 2 63 _ 95 o (c.rcle) | *127

1




E-4. SUFFIX

Suffix: M (mega)} =E+06 Engineering Units:
K (kilo} =E+03 RuZ
B (=illl)=E-03 MHZ
U (micro)=E-06 v
N (nano} =E=-09 DBV
P (pico) =E-12 DM
E-5. STATUS BYTE
MSB LSB
[m’as'as[m,n:—lm‘m[sol
B7 : always O
B6 : RQS
B5 : Exror (Hardware t~rips)
B4 : Ignore trigger
B} : End status
B2 : always 0O
Bl : Swaep complete
BO : Measursment complete
E-6. REGISTER SETTING RANGE
Ragistar Kame Value
A,B8,C,D,E,F,G,H,I,T
RA,RB,RC,RD, RE,RF, RG, RE,RX,RJ,RK,RL
OFSTA,OQFSTB,0G,0B, SR, 5X 2 1E=37 ~ £ 9.99999E+37
TYG,TYB, TZR,TZX,TSTDR, TSTDX
MYG,HYB,MZR, MZX,¥STDR, MSTDX Res. 6 digits =antissa
LCORS , DLCURS
EQVR, EQVL, EQVCA, EQVCB
g 1E=37 ~ 2£9.99999E+37
Fn, 2 Res. 12 digits =anzissa
AMAX, AMIN,ADIV 2 1E=37 ~ 29.993Z~37
BMAX, BMIN,BDIV Res. 4 digi=s issa
IMPEDANCE MEASUREMENT ('IMPEDANCE' mode) :
Register Hame Mode | value
START, STOP, STEP Min. 22t.00C HZ
CENTEZR,SPAN Prequency Max. 40 000 <2C.00C HZ *1
MANUAL, MKR, SMKR , DMKR 15 00C CCC.C000 HZ »2
FREQ Res. 0.001 ®HZ
START, STOP, STEP Min, 2.0 av 3
CETIR,SPAN 0SC Level Max. l.0c Vv 3
MANTAL, MKR, SMKR , DMRR Min. 2.0 mv =&
osc Max. .50 ¢ =g
Res. - 3
Span 26.0 dB
START,STOP, STEP Min. -32.00 7
CENTZR, SPAN DC Bias Max. -42.00 V
MARUAL, MKR, SMER, DMKR Res. .01V
BIAS
*1l: Cabie Length= 0 m *2: Cable length= 1 =
#3: Prequency range 100 Hz to 10 4z (10 MMz :nclusive)
*4: PFrequency range 10 MHz to 40 Mz
IMPEDANCE MEASGREMENT ('IMP with Z PROBE' =ode)
Reglster Name Mode Value
START,STOP, STEP Min. 12.000 B2
CENTER, SPAN Frequency Max. 100 000 CCZ.200 R2
MARNUAL, MKR , SMKR, DMKR Res. .001 HZ
FREQ
START,STOP, STEP Min. -45.0 di=a
CENTER, SPAN 0SC Level Max. -.2.0 dBm
MARUAL, MRR, SHKR. DMKR Res. c.1l dB
asc Span 25.0 dB
START.STOP,STEP Min. -32.30 V
CEXTEIR. SPAN DC Bias Max. -$2.30 V
MANUAL, MKR , SMKR , DMKR Res. a1 v
BIAS
GAIN-PHAST MEASURIMENT ('GAIN PHASE' mode}
Reg:ster Name Mode
START.STCP,STEP HZ
CENTIR.SPAN Frequency H2
MANTAL.YKR,SMKR, OMXKR HZ
FREQ i
START.STCP,STI? ! uin, 222 |
CEXTIR. S 0SC level Max dga ;
MANUAL.® SMRR res 23 |
osc i Szan a3 |




E-7. DEFAULT PARAMETER VALUES

SWEEP RANGE :

IMPEDANCE MEASUREMENT ('IMPIDANCT' mode)

Ragister Naze | Frequency (H2) o Bial(V)l 0SZ:mV) | OSC{dBm) | 0SC(dBV)
START 100.000 0.00 10.0 -26.0 =-39.0
STOP ®40 000 000.000 0.00 1lct.0 0.0 -13.0

*15 000 000.000
STEP 99 999.750 0.0 <.0 0.2 0.2
NOP 401 01 10l 131 111
* 40 MHZ (Cable Langth= Q0 m) 15 ¥=2 (Cable Langth= 1 m)

IMPEDANCE MEASUREMENT ('IMP with Z PROBE' mode)

Register Name | Frequescy(EZ) | =C Bias(V) | c52{mV) | 0SC(dBm) | oserazm
START 10 000.000 0.00 10.0 -26.0 -39.0
sTOP 100 000 000.000 0.00 120.0 0.0 -13.0
STZP 248 975.000 0.10 1.0 0.2 0.2
NOP 401 101 101 131 13

GAIN-PYASE MEASUREMENT ('GAIN PHAST' moda)

Register Name Frequency (5Z) 0SC(aV) 0SZ/dBm) | OSC{dABV)

START 10.000 10.0 -26.0 -39.0

STOP 100 000 000.000 | 110.0 c.0 -13.0

STEP 249 999.975 1.0 0.2 0.2

NOP 401 101 132 131
Note

(1) CENTER & SFAN car be defZined as :

CENTER=(START = STOP)/2
SPAN =(STOP - ART}

SARS )

{2) Relations:ip between STZIP & NOP

ST=P = { STOP - START )

(NO? - 1}
STEP value is rounded == its dasirmzted resolution.
{ STOP - START )
NOP & —mmm—m—m—— + ]
STEP

NOP is rounded =o an integer value.

SPOT PARAMETER :

Regiscer Naze | 'IMPIZANCI 'zode | 'SAIN-PHASE'=cde l ‘IMP with Z PROBEI'zcie

FREQ 100 000.000 Hz 230 000.000 uz 10 000 000.000 Hz
BIAS 0.20 Vv 0.00 T 0.00 V
osc 500 nv 0.0 43= 500 av

OTHER PARAMETERS :

Register Naze | Default Vaiue
NOA 1
NOP 4C
fediat 0.50 ¢
oTIME | 0 =sec
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ANNEXE ]

RESULTATS DES ESSAIS A 50 KHZ
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Figure J.1 ~ Température estimée (T’) et erreur absolue en fonction de la température mesurée(T)
a une distance de 1.016 mm a une fréquence de 50 kHz.
350
© 300 —T (2.032 mm)
= Erreur absolue [°C]
= 250
1]
X
£ 200
@
1]
150
1]
2
2
T 100 -
‘0
Q
£
2 50
0 AL i 45 N I T S S e R L WO L SRR, A et S
0 50 100 150 200 250 300 350
Température mesurée [°C]
Figure 1.2 Température estimée (T") et erreur absolue en fonction de la température mesurée(T)

a une distance de 2.032 mm a une fréquence de 50 kHz.
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[=)
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Températures estimées (T')
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Erreur absolue [°C]
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0 P e NP R oy R . o e Dot 3o |
0 50 100 150 200 250 300 350
Température mesurée [°C]
Figure J.3 Température estimée (T”) et erreur absolue en fonction de la température mesurée(T)
a une distance de 3.048 mm a une fréquence de 50 kHz.
350
§‘ 300 | —— T (5.080 mm)
- enmnnennnn ETTEUN @bSOlUE [°C
E 250 = ——
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\d)
g 200 |
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2 50
0 '""M‘VX"?” S e ol P e ¥ X ot W hmwvww
0 50 100 150 200 250 300 350
Température mesurée [°C]
Figure J.4  Température estimée (T”) et erreur absolue en fonction de la température mesurée(T)

a une distance de 5.080 mm a une fréquence de 50 kHz.
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350

o 300§ —T' (6.096 mm)

e Erreur absolue [°CJ
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i &
0 : T e A T s N o TP r e e i, . M - w\ —
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Température mesurée [°C]

Figure J.5  Température estimée (T’) et erreur absolue en fonction de la température mesurée(T)
a une distance de 6.096 mm a une fréquence de 50 kHz.
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ANNEXE K

RESULTATS DES ESSAIS A 100 KHZ
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Figure K.1 ~ Température estimée (T’) et erreur absolue en fonction de la température mesurée(T)
a une distance de 1.016 mm a une fréquence de 100 kHz.
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300 —T' (2.032 mm)
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0 50 100 150 200 250 300 350
Température mesurée [°C]
Figure K.2

Température estimée (T”) et erreur absolue en fonction de la température mesurée(T)
a une distance de 2.032 mm a une fréquence de 100 kHz.
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Figure K.3  Température estimée (T’) et erreur absolue en fonction de la température mesurée(T)
a une distance de 3.048 mm a une fréquence de 100 kHz.
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Figure K.4  Température estimée (T") et erreur absolue en fonction de la température mesurée(T)
a une distance de 5.080 mm & une fréquence de 100 kHz.
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a une distance de 6.096 mm & une fréquence de 100 kHz.
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ANNEXE L

RESULTATS DES ESSAIS A 150 KHZ
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Figure L.1  Température estimée (T”) et erreur absolue en fonction de la température mesurée(T)
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Figure L2  Température estimée (T”) et erreur absolue en fonction de la température mesurée(T)

a une distance de 2.032 mm a une fréquence de 150 kHz.
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Figure L.5 Température estimée (T”) et erreur absolue en fonction de la température
mesurée(T) a une distance de 6.096 mm a une fréquence de 150 kHz.
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