Analyse Designs (Konzepts) 1
Messbereich: -200°C bis 400°C

20SPS

AVDD =5V

AVSS = 0V

DVDD =33V

Rrro@acoc = 247.09 Q [3]

lipact = lioacz= 1 mA

Vrer = 2V

VIN_MAX = RRTD@SSOOC * IIDACl =247.09 Qx1mA = 247.09 mV [1] (28)

PGA -
GAINMAX =y vax  247.09 mV

= 8.09 [1] (29)

-> Nachstliegende PGAgain_max = 8

->d.h. ca. 98.89 % des Messbereichs (FSR = Full Scale Range)

Vege 2V

Rgr = = =1kQ
REE = 2% ILpac  2*1mA

=>» Bestmdglichste Widerstand mit 1 kQ wurde mit £ 0.01 % und £ 0.2 ppm/°C gewahlt.

Es muss sichergestellt werden, dass der Eingangsspannungsbereich innerhalb des common-mode
input voltage range des Verstarkers (PGA) ist. Dies ist mit folgender Formel sicherzustellen:

V, * Gain V * Gain
AVSS + 0,1V + % <Vey <AVDD — 0,1V — % [2] (20)
247.09 mV * 8 247.09 mV * 8
OV+01V+ —————<Vey <5V -01V-———

1.08836 V < Vg < 3.91164V
> 72

| The excitation current sources operate properly to a maximum IDAC compliance voltage |
Vipac1.max = Rrrp_max * Iipac1 + (RREF * (Ipac1 + IIDACZ)) =025V +2V =225V[1] (27)

A compliance voltage of 5V — 2.25V = 2.75 V is sufficient for proper IDAC operation.

VREF sets the input common-mode voltage at 2 V, satisfying the

requirements for both the input common-mode voltage and the IDAC compliance voltage of the
ADS1247[1]



Measurement Resolution

2+Vpgr  2%2V

SB(V) Gain x 224 8 x 224 8nv(z](34)
LSB(Q) = LSB(V) _ 29.8nV — 298 uQ
" lpae 1ma  T0F
ADCrps(Q) = +200crmipn/2 _ 4 295Whw/2 _ 4 1 025 1m0 //NoiserTi pp aus Tabelle 3[1]
Iipac 1mA

AD‘;‘Eg“D = i;fji;”“ = +0.00274 °C //S(T) Empfindlichkeit @150 °C [3]
oC

AD CRES(OC) =

Error calculation excluding Temperature Drift [2]

Errors due to Rger:

RREFToI(%) =0.01%

. RreF 101(%) :
G E %) = 100 = —— 100 = 0.009999 ¢
ain Errorees: 101(%) = p— = 48 T 100 * 0.01 + 100 %
) Gain Errorg,,. (%) Gain Errorg,_.. (%)
Gain Errorg,,.(V) = 100 B Vinyax = 100 B Iipac * Rrrp@1soc

_0.009999
100

Errors due to ADS1248:

*1mA *157.33 O = 15.7314267 pV

Offset Errorapc (V) = 15UV (datasheet after selfocal)
Gain Errorapc (%) 0.02

2 * Vinyax = 1o0 * 157.33 mV = 31.466 pV (0.02

Gain Errorypc (V) =
datasheet)

INL Errorpue (V) = —

NL _ 2+Vppr _ _ 15 252V
1000000 Gain 1000000

* v = 7.5 pV (15 datasheet)
v

. IIDAC Mismatch (%) .
Gain Error, %) = *100 = —— % 100 = 0.07494 %
1pac (%) Lipac mismasen (%) + 200 0.15 + 200 0
Gain E 14 Gain Errotipac (%) Vv 0.07494 157.33mV = 117.903102 uV
= * = * =
ain Errorypac (V) 100 INyax 100 33m . u



Error calculation including Temperature Drift [2]
Die Berechnungen werden liber einen Temperaturbereich von -40°C bis +85°C durchgefiihrt.

Die groRten Abweichungen in bezug auf Temperaturdrift treten weitestgehend von der
Raumtemperatur 25°C auf.

ATyax = 25 °C — (=40 °C) = 65°C

Errors caused by Rrer Temperature Drift:

RRer prift (@) =0.2 % (datenblatt Widerstand Rref)

o

RRgr Drift(PPm) = Rger prift (?) * ATpyax = 0.2 pfgn *65°C = 13 ppm
Regr prise (%) = RRE; Sﬁgto(é’ﬁm) *100 = 57705 * 100 = 0.0013 %
Gain Errorg,, . prise (%) = RREiRLf: Zr(i{:/;)(if’)loo +100 = % +100 = 0.00129998%
Gain Errorg, .. prie (V) = Gain ErrOZRS(E)F prift (%) *ViNgax = % * 157.33 mV

= 2.045 ulV

Errors due to ADS1248 Temperature Drift:

Of fset Errorapc prirt (V) = 1uV (-40°C datasheet)

Gain Error apc prift(%)
100

Gain Errorupc pripe (V) = * Vina1s0° = % * 157.33 mV = 15.733 pV(datas.)

Iipac Mismatch prift (ppm)

Iipac MismatChDrift(%) = 1000000 * ATpax * 100 = 1000000 * 65 °C * 100
= 0.065 %
Gain Errory; ire (% 0.03249
Gain Errotyismatcn prise (V) = M;S(r)noawh prise (%) *ViNyax = oo * 157.33 mV
=51.12uV
. 2 . 2
(Gam Errorg,,. Tol) + (Gam ETrorg, .. Tol Dn-ft) +
2
Of fset Errorypc)? + (Of fset Error, ;
ETTOTTOTAL(IJ-V) _ ( ff ADC) ( ff ADC Drtft)

2
+(Gain Errorype)? + (Gain Errorype prise)” + (INL ETrorpe)?

. ] 2
\ +(Gain Erroripac)? + (Gam ETroripac mismatch Drift)

(15.7314267 uV)? + (2.045 uv)? +
(15uV)2 + (1uV)?
+(31.466 uV)? + (15.733 pV)2 + (7.5 uV)?
+(117.903102 V)2 + (51.12 uV)?2

Errorrora, (W) =

Errorrora, (W) = 135.2255232 uVv



135.2255232 pv

ETTOTTOTAL(Q) = 1mA = 135.2255232 ml)
135.2255232 mQ
ET‘TOT‘TOTAL(OC) = mao. = 0.36 °C
374 <C

(Handbuch der tech. Temp.messung Empfindlichkeit bei 150°C)

(0.36 °C schlechtestens im Bereich 90°C bis 150°C)

Improvements: All IDAC mismatch Errors can be removed by chopping the IDAC sources (Including
gain and drift). A two point gain and offset calibration can remove the Gain and Offset Errors. Only
the INL Error and all Temperature Drift Errors are remaining[1].

. 2 2
+(Galn ETrorg,, . Tol Dn-ft) + +(0ffset Errorypc Dn-ft)

ErrorroraL(WV) = ] 2
+(Gain Errorypc prire)” + (INL Errorgpc)?

| (2,045 w)2 + (1uv)?
Errorrora (W) = \/+(15.733 uV)?z + (7.5 uv)?

Errorrora, (W) = 17.57723852 uV
17.57723852 pv

E Q) = = 17.57723852 mQ
170770741 () 1mA m
_ 17.57723852 mQ
adjusted Errorpora, (°C) = peoro) = 0.047°C
374 =

([3]Handbuch der tech. Temp.messung Empfindlichkeit bei 150°C=374mOhm pro °C)

( adjusted 0.047 °C schlechtestens im Bereich 90°C bis 150°C)



Texas Instruments ADS12148 WEBENCH® Designer

BVE|

‘panasas spyBu 1y pajesodiosu) spuswngsu) sex3) JL0Z-566 b WBukdon g

_ JARI|SMBU N0 O} IqUISONG 35[] 40 SUORIPUOD) § SUUB] 3PS Pa34 554 yoeqpaadg s e wawaeg Qunoagoeauy JIUNE[ISI] INQ 335 w5300, oqy | dey apg
=
8 - - - - v - ; '~ (vod) ueg jejo1 T
5ds 02 - - - - - - - ﬁ - " (4oaq) a1ey eeq ndino

s 0TT

10 JUN1YHIANEL

HOSNIS @ Joua

%96T8T0°0 SUAS] pRlRIgQIEIUN

anNea M0 ZaX3l 10X3l SSAY Yw €90 waung

s19 00°81 HaN

s1q 05702 H0ON3

SWIAN $EQ | 2S0p pausiey ndu

J0IB(IISE) |Ewa)u) OF-FZ-FIb-8-001-21104d
5 an aLe

o ZOIdDDXININN | ) _ =

13534 eng [FOISToXETENY | soUBWLIONa 83190 PeIEWST

LS |jonuon E- 1eg diay aoueuLopad

()
59 pue aeinpoiy FOIDIOXINFNIY
AgegiLnoa sogpail [ | Lomenimy || Lmn_owwa EOIJO/OXIIEN | ENEE
ACHO |Euag ZOID/OXINZNIY | e
o [ oamvy  SELTAAT
A0S DXINONIY e e ] & . NI
. s
o NI o [ )| wwia| dwin| D | sosuss
NIY = !
nowing
QOAQ  WOD43YA 1NO43MA IN43Y 1d438 101D 001D OOAY pox|
fONJ3Y /0ddTY 40 To €2 = aimesadwa)] Iosuag
ajqenByuos jauUByD @ T ———
svzLsav aiqesnfyuo)d diyo @ o g = aimeladway J|
A 5 = (ep) fiddng
S S r z :
i~ v b =
7 AN : s : m : l : 0 A z - L43HA
@ o4 sammu Jsubiseg @HON3IgaIM

i SINWNHISN] SVXaL g

& W am/WODYIUBgaM |
o i - eRdg - pued yd=wbuogpy =adfpggrzisay=ved; )



