VOLTAGE SENSE MEASUREMENT UNIT WTH M NI M ZED COMVON MODE ERRORS BACKGROUND
[ 0001] The current invention is in the field of voltage sense neasurenent
(VSM circuitry. [0002] Measuring electric current ("current") accurately
is an inportant use of paranetric testers, in particular those used for
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example), the resulting relative error is 5% - which can be unacceptably high for such

systems. Furthermore, for example, if Vout is 100 V, a similar current will be measured
with an error of 50%.

[0004] The invention addresses this issue for a two-terminal device, primarily when the
DUT is placed in close proximity to the force lines. Furthermore, the solution has

additional benefits compared to conventional VSM circuitry.

SUMMARY
[0005] A particular configuration of voltage sense measurement (VSM) circuitry
minimizes common mode errors in measurement of current through a device under test
(DUT), even across a wide range of output voltages. The current IDUT is not affected by
common-mode errors, since the current measurement is based on the output voltage of an
operational amplifier or a differential amplifier, and the circuit configuration is such that
the current measurement is made while the operation amplifier or differential amplifier

has very low common-mode input voltage.



[ 0008] The inventor has realized that a particular configuration of voltage
sense neasurenent (VSM circuitry can mnimze common node errors, even
across a wi de range of output voltages. An exanple of such a configuration
is schematically illustrated in Fig. 1 which, in operation, mnimzes
comon node errors. As sych, ISEE;S.:' r t|v configuration for VSM
circuitry where a wde ¥ ‘J]’“F G- RRANXINGS | j zed. [ 0009]
Turni ng t o006} Fl:é l'séhe%ﬁftﬁl}l l‘llﬂstrétékea Waﬂ%oﬁh%@tloﬂ &f ‘%IE%E sdfdd 1S driven
by the out put of an operati onal arrp i fier , and t current from
the "l ow' measyranagnt ng\hfmrclh@y hmzonsn@mbddcmmmthmntzhé. conmmon
("ground"”) 110 during a stress node of operation, with switch SW112

cl osed, an[ﬂOOV]aFigr%sdlsirraticalbsiilammtesl%maﬂk&aﬁudnﬁguﬁhbﬁ@ﬁﬂfe@ﬁ@rlt node of
oper ati on. 0&?010# Resistors R1 116 and R2 118 set the gain for 0A2 106,
whil e prect¥i'8H48%i stors R3 120 and R4 122 form a vol tage measurenent
network. [0011] The non-inverti nBE%tE#%SﬁBc&j;%rat' onal anplifier
OpA3 126 is coupled to the "I ow DUT 102, and the
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Vol is th e lev t. the qutput 140 of differential anplifier DffAl
136 and W{ tﬁ\gl‘%F g’@e? igvepragen.ithe Do Q2 igh dprmingl ¥ is deiventy the2: (1)
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Vin(-) + R,p/erf o, ngl %Vﬁl}c@\g})l2_0&}?Sﬁ?,1an§)viavgriec151fng@_smqornlgm 114rH§J,rm
measurement mode of operation.

[0010] Resistors R1 116 and R2 118 set the gain for OA2 106, while precision resistors

R3 120 and R4 122 form a voltage measurement network.

[0011] The non-inverting input 124 of an operational amplifier OpA3 126 is coupled to
the “low” terminal 108 of the DUT 102, and the output 128 of the operational amplifier
OpA3 126 is coupled to the inverting input 130 of the operational amplifier OpA3 126, as
well as to the non-inverting input 132 of the operational amplifier OpA2 106 and to a
non-inverting input 134 of the differential amplifier DiffA1 136.

[0012] Vin is a precision set voltage, provided to the inverting input 138 of the
differential amplifier DiffA1 136. Vmi, the voltage level provided to the non-inverting
input 134 of the differential amplifier DiffA1 136 is proportional to the DUT 102 current.
The relationship between these voltage level magnitudes may be represented through the
following derivation, where Vol is the voltage level at the output 140 of differential

amplifier DiffA1 136 and AV is the voltage level at the low terminal 108 of the DUT 102:

(1) V=4V -V

s~V 4

offt — Vin



(5) I DUT AV = (V. +Vo RnRm Where, R2 (6) IV1_ AV," T. maxi( 1 + R

[ 0013] An advantage of the VSMcircuitry schematically illustrated in Fig.
1 can be seen fromequation (5): That is, the current I1DuUT is not affected
by common-node errors since Vm is neasured while OpA3 126 has very | ow

comon- node, | npUt vplta i.s ke w by design). Voff3, simlar to
Vof fI and @B‘?P Setyg aﬁ&é%@f@%ﬁ% ?‘E&)@’ ,f?%re .WSHW%W fhedpeetive 18¥rERE i on of
t he operat i&@%ecﬁﬁ@ﬁéﬂ-in@éﬁmg'ﬂrﬁ%@@ tﬁlPBEerat]Ei&f"al ehbagserror can be reduced

al nost to zero by subtrgctlng the value of Vm when SW 112 is closed (IDuT
flows via 112) fromdH ~viaJsue- By Mav,acqui red when SW 112 is open (IDuT
flows via éxxKMF.Vo[IOLOm] ing}a gter?ra’tl‘élbﬁéﬁrpl e, the portion 150 of the
Fig. 1 circuit is nodified. In"the nodified portion, the operational
anplifier SyABWLAG (7 sinto2) pieeantnditg erfat her, a high quality differenti al
anplifier (such as l:R(lf}e the differential anplifier DIffA 1 136) is provided
such that, /4)nyope i‘an, i;gl e measurenent of Vm nay be acquired,

r at her thagl)t% cg%ts(ezdl?tﬂ@éij Ipl)é’iLurerrents (with switch SW112 open and

cl osed) and subsequent subtraction as descri bed above. As a result of
operating by acquiring_one neasurenent rather than two nmeasurenents,

t her mal no(i4;;eVD%5r_4);rf,-n(a )Q reduced by 50% [0015] Fig. 2 schematically
illustrates, in accordance“with the alternate exanple, the portion 150 of
the Fig. 1 circuit as nodified, including differential anplifier D ffA3 202
in place of operational anp{l/ifier OpA3 126 of the Fig. 1 circuit. It is

not ed that@ epen gvﬂ_f_h: (Ve Yoo | guration of the Fig. 2 alternate exanple
(including thébifRerenti &y anplifier Diff A3 202), there may be some of f set
and, so, it may be desirable to nake a vol tage out put neasurenent of the
differentiwhenplifier Diff A3 202 at zero voltage (i.e., with the switch SW
112 closed) in order to neasure the offset and conpensate for it in the

val ue of Vm when cal cul atpyg | DUT using equation (5) above. [0016]

Fur t her nor(6) l’ﬁulﬂl%@iﬁm ility can be fairly easily inplenented.

Mul ti-gain capability can useful, since voltage output of many high
precision digital to anal og converters (DACs) can be limted to 12.0 VI
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ground) for r. 018] . Anot her advania f .the VSMcircuitry is the
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116, R2 1q@hlitypi@retiia) ampliigdsidchGnlige the dFeRhtisinenglifee ©iAY i1%6) gonponent s,
Dff Al 136 and QpA3 126, operate under |ow voltage. This can be
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vol t age afpop9 ik, 0 ' i gn, even a
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| DuT | eaks to ground along this line before flowng into Rm its only

effect wll be simlar to a change in Voff3 - a change that can be fully
accounted for or elimnated. [0020] Finally, if voltage verification or
nmonitoring is desired, a sinple attenuator [R4/(R3+R4)] (i. ., using
resistors d.(Fig. with no effect on
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configured to be connected to an output (128) of the second operatl onal
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operation
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increases from 4|Voff (max)| for unity gain, to about 200{Voff (max)| for a gain of 50
(referring to equation (6) above). However, while these offset errors generally should not
be ignored, the fact that the offset errors are mainly affected by temperature makes it
relatively easy to almost eliminate them by initial measurement at Vin = 0 for Vpyr, and
when SW is on (short to ground) for Ipyr.

[0018] Another advantage of the VSM circuitry is the small number of components
connected to potentially high-voltage nodes (R1 116, R2 118, OpA2 106). In particular,

two of the three active components, DiffA1 136 and OpA3 126, operate under low

voltage. This can be significant, since high supply voltage and high performance (i.e. low
offset voltage and low noise) is generally not easily attainable together in active

integrated circuits.

[0019] Also, having no sensitive measurement near the output of Opa2 106 (“high” node
104 of DUT 102) means there may be no need for special protection against leakage due

to high common mode voltage at the measurement circuitry. In contrast, since the voltage

at point AV (low node 108 of DUT 102) is kept low by design, even a long the line

between Rm and the non-inverting input 124 of OpA3 126 (the current measurement

circuitry) will have little or no effect on Vpyr. Furthermore, even if a small portion of



3. The VSMJ circuitry of claim1 or 2, further conprising:

attenuation circuitry connected between the output of the first operational
anplifier and the common sink. 4. A nethod of neasuring current through a
devi ce under test (DUT 102), conprising: connecting the DUT to

vol tage sens asur enent. unj reuitr av a first
t er m nal Fﬁ“@ if’r;’rg%‘i‘)rﬁrﬂ‘é‘? aleng thé%w‘é“eij%é “P%’r “(; o8l qup Hgbe %9181}“ t he
VSMJ ci r Cuﬂotar dhaﬁ@é%r‘y&'fﬁg a chﬁloggrtﬁé%'cﬁh 88 fﬁlﬁ)sdc%&ﬂ{tem %}éhmmazed a first

operational anplifier ( configuréd wth an output (107) to drive
t he hi gh t@020InGinallp4f Wltagheelmfﬁtlﬂzﬁzr mehéorigistdesiradShsingle atiértuntori s furt her

confi gurab, current.to nk ro he Iom/ n 108 of the
DUT 102 toﬂfﬁ‘/@%ﬁ%ﬁ@ﬁhwg Lessigs Bﬁe@pﬁ%&{“r 5§‘naé§rbe€ Yl%&‘)l?‘“L‘Ehg)

Ci rcui try fousfideebn GOFRRE #s Rasurement Rc®@6eNd oper ational anplifier (CpA3
126) having a non-inverting input (124) connected to the low term nal (108)

of the DUT (102), having an inverting input (130) configured to be
connected to an output (128) of the second operational anplifier (OpA3 126)
and to a non-inverting input (132) of the first operational anplifier (OpA2
106) ; a differential amplifier (DffA 136) having a non-inverting

i nput (134) connected to the output 128 of the second operational anplifier
(OpA3 126), an inverting input (138) connected to receive a precision set
vol tage (Vin), and an output coupled to an inverting input (131) of the
first operational anplifier (OpA2 106); the nmethod further conprising:
taking a first voltage neasurenent at the output (128) of the second
operational anplifier (OpA3 126); and



processing the first voltage neasurenent to determ ne the current across
the DUT. 5. The nethod of claim4, wherein: the first voltage
measurenent is Vm, the value of the precision resistor (Rm114) is Rm and
an of fset voltage between the non-inverting termnal (124) of the second
operational anplifier (OpA3 126) and the inverting termnal (130) of the
second operational anplifier (OpA3 126)cLamvs f3; and processing the
first voltage neasurement to deternine the current |IDur across the DUT is
consistent wth the equation: (Vm +Voff3) DUT Rm 6. The nethod of claim
4 or 5, fUfbdesclobmdtissing: taki ng a second vol t age nmeasur enent at
the output (128) of the second operational anplifier (OpA3 126) wth the

non-inverting termnal 124 of the sec erational. anplifier (OpA3 126)
sel ected to be Y8535 QAR ey Wi (&%&@gﬂfﬂﬁ%?‘?ﬂ@g& IA&CaFY t he

preci si on duAshiSdcss bdBVitd fhhder test (DUTNOD iR DOE &gﬁ% epﬁrspfe%ﬁﬁﬁ{}ﬁ@l the first

nmeasurenent to determ ne the current across the I ncl udes al s©

processi ndgemtigald@d pandl awegend enwinal flowdemenalilng), theeV 8MU eintuitay rospritile DUT.
7. The nethod of cl.aim§6 rekn: processing the first voltage
measur enent an&‘P{r%CéSl%%EGS%f&"%ﬁ;%’ afan?'easur enent to determ ne the current
through the DUR fiorgpetffalsakiliiRe {OHA2 106 ®atomdd vatl a0utpRIsornesante f rom
the first voltage nmeasurenent to determ ne a voltage Vm ; t he val ue of

the preci $heohigh&sminadd 0¢ mhthe DAYTil82Rm and an offset vol tage between the
ron | peer 109, SAERIRRL ¢ 458) iy SRRAMEREC AL Lol Lt G5 120
126) is Vodéw Srmdvred 108 of the DUT 102 to a common sink via the precision resistor (Rm 114);

the VSMU circuitry further comprising:

a second operational amplifier (OpA3 126) having a non-inverting input (124)
configured to be connected to the low terminal (108) of the DUT (102), having an
inverting input (130) configured to be connected to an output (128) of the second
operational amplifier (OpA3 126) and to a non-inverting input (132) of the first
operational amplifier (OpA2 106); and

a differential amplifier (DiffA1 136) having a non-inverting input (134) connected
to the output 128 of the second operational amplifier (OpA3 126), an inverting input
(138) connected to receive a precision set voltage (Vin), and an output coupled to an
inverting input (131) of the first operational amplifier (OpA2 106).

2. The VSMU circuitry of claim 1,wherein:

the VSMU circuitry is configured to selectably switch the non- inverting terminal
(124) of the second operational amplifier (OpA3 126) to be directly connected to the
common sink and not via the precision resistor (Rm 114).

3. The VSMU circuitry of claim 1 or 2, further comprising:

attenuation circuitry connected between the output of the first operational
amplifier and the common sink. |
4. A method of measuring current through a device under test (DUT 102),
comprising:

connecting the DUT to voltage sense measurement unit (VSMU) circuitry, the
DUT having a first terminal (high terminal 104) and a second terminal (low terminal

108), the VSMU circuitry comprising:



processing the first voltage neasurenent to determine the current |Dur
across the DUT is consistent with the equation: I= (Vm +V off3) OUT Rrn
8. A voltage sense neasurenent unit (VSMJ) circuitry configured to neasure
current through a device under test (DUT 102), the DUT having a first

term nal (high termgbeidiBftesttst Bna¢gond termnal (low termnal 108), the
VSMJ circuitry conprising: a precision resistor Rm 114; a first

operational anplifi erfisignasatiboal)anediffer (UpaAd 106} donfigursdtvth an awmyt (167)dei ve
the high termnal 104 .of the 102; Wherein the VSMJ circuitry is
further config f%’ﬁﬁéeﬁlghéeéﬁén@%éﬁ Pgﬁ? Q%T 682’sunk fromthe low termnal 108
of the DUT 102 to a TR thesV SV éitcuitheisufBdrToffgrable $6 04ust Bitrdnk49 be t he

VSMUJ circuitry further conprisi n?: a first differential anplifier

(Di ff Anp3 202) shelkfrag the kontamniaf { Phel tha T {Gdte)a cammmpry sink dia hepe
connected to t : | 8) of the DUT (102), having an inverting
i nput (206) co%ﬁ%%ﬁ%}eg%@@ncgk n sink, and an output (208) connected to
a non-inverting inpulc V$88) ciofuitrh €urflier sbmpyppgngt i onal anplifier (OpA2 106);
a second differential amplifier (DiffA 1 136) havin non-inverting input
(134) connected to the o&tsseﬂndzwsr%lpn%lwglﬁjf&wéﬁom#géﬁwnglawmﬂég

(D1 Atp3 202). an ;b erdd) OiadRkto (HEIEN, ARG OF drond BES! (B RRALRE! S1 O
a e

set voltage (Vin), an output coupled to an inverting i nput (131) of the
first operational amplinvertarg ifOEA23A0BNfigured to be connected to an output (128) of

the second operational amplifier (OpA3 126) and to a non-inverting input
(132) of the first operational amplifier (OpA2 106);
a differential amplifier (DiffA1 136) having a non-inverting input
(134) connected to the output 128 of the second operational amplifier
(OpA3 126), an inverting input (138) connected to receive a precision set
voltage (Vin), and an output coupled to an inverting input (131) of the first
operational amplifier (OpA2 106);
the method further comprising:
taking a first voltage measurement at the output (128) of the second
operational amplifier (OpA3 126); and
processing the first voltage measurement to determine the current across
the DUT.
5. The method of claim 4, wherein:
the first voltage measurement is Vmi, the value of the precision resistor (Rm 114)
is Rm, and an offset voltage between the non-inverting terminal (124) of the second
operational amplifier (OpA3 126) and the inverting terminal (130) of the second
operational amplifier (OpA3 126) is Voft3; and
processing the first voltage measurement to determine the current Ipyt across the

DUT is consistent with the equation:

(Vmi + VOPB )
o =
6. The method of claim 4 or 5, further comprising:



9. The VSMU circuitry of claim8, wherein: the VSMJ circuitry is
configured to selectably switch the non-inverting input (204) of the first
differential anplifier (D ffAp3 202) to be directly connected to the
common sink and not via the precision resistor (Rm114). 10. The VSMJ

circuitry of C't@lhﬂ'%ﬁs@cronawoftbﬁetrtl@a[suf‘e%{gﬂf hsh&Batput (128) @ftth@%hdi Qﬁerﬁﬁér%‘}” try
connected between the output of the first operational anplifier and the

common si rikoplifiet (O%héﬂwﬂofhemasmem% tsommahi 24 birtbegéroad dpupidenalinder t est

treasur ene it (ORSREFO ekl §E SndBisontrdt wgRe PR SRR Ral vieni gn

t erm nal Jtﬁé’rbre@@ﬁ)n&eéiﬁﬁﬂ@ntl%yﬂ nal (low termnal 108), the VSMJ circuitry
corrprl sing: a precision resistor Rm 114, a first operational

ampl i fier (OpAvheDgR theovien gilnreerseing Meaffrsouegsutenicnd ) daterndng (he cutrenthi gh
term nal ]algﬁ)s Ohetﬁ'@T%ucﬂegzcﬂso ptrocegsﬁ(\gﬁlre%e dr}ﬁeafgt%lgl’éeﬁ{ C&é'tetrﬁlif € tﬁle ur ther

configurable cause current unk erm nal 8 of the
DUT 102 t euarentaicrosgtigi DKTVi a the preci sion resistor (Rm 114); the VSMJ
circuitry furth r conpri a first differential anplifier

(Di ffAnp3 202) ]ﬁlﬁ\i’ilqﬁbodaoﬁsféﬁm%)’élﬁr?lﬂg i nput (204) connected to the | ow

termnal (108) ?(tcegﬁﬁ g}glf rgt%%l\%e llﬁ?é@u G ahDUR'S géd}ﬂ \}O'i'tg%%] megQfIm&RENECt ed

to the common an output (208) connected to a n inverting input
(132) of tdhenhmeshe apmnathrmrr@l thea I T EorepricOputtrat 08y the second walisgeond
differential a 136) havi ng a ,non-inver i nput (134)
connect ed_neeéls‘erﬁ ﬁﬁ%@t R e Rt (B BRI v itﬁ%?gvm ler (DiffAnp3
202), an inver Ttl'lé”'@ahhé"'@ﬂ{he Fﬁe%ﬁ)on%ﬁﬁl@?(l@ﬁ 119) £IGRI M 28 d@fsetcmtag@ b&@leeiy Ol t age
(Vin), and an output coupled to an inverting |nput 131) of the first

oper at i onahe zompinvértiag tqroprgd (1296 of thersdcardeopseatiooal amp! tfwefOpeﬁrﬁaﬁ)s&ndghe
taking a f eﬁ%nrgp l LB9e (1?@ (?futhgsmcggt% gﬁergthena?ame’l ﬁer((%%% l(g6) 1sh€offf§ I’and

differential ey
processing the first voltage measurement to determine the current Ipyt across the

DUT is consistent with the equation:

IDUT ( mlRm )
8. A voltage sense measurement unit (VSMU) circuitry configured to measure
current through a device under test (DUT 102), the DUT having a first terminal (high
terminal 104) and a second terminal (low terminal 108), the VSMU circuitry comprising:

a precision resistor Rm 114;

a first operational amplifier (OpA2 106) configured with an output (107) to drive
the high terminal 104 of the DUT 102;

wherein the VSMU circuitry is further configurable to cause current to be sunk
from the low terminal 108 of the DUT 102 to a common sink via the precision resistor
(Rm 114);
the VSMU circuitry further comprising:

a first differential amplifier (DiffAmp3 202) having a non-inverting input (204)
configured to be connected to the low terminal (108) of the DUT (102), having an
inverting input (206) connected to the common sink, and an output (208) connected to a
non-inverting input (132) of the first operational amplifier (OpA2 106);

a second differential amplifier (DiffA1 136) having a non-inverting input (134)
connected to the output 208 of the first differential amplifier (DiffAmp3 202), an

8



processing the first voltage neasurenent to determ ne the current across
the DUT. 12. The nethod of claim 11, wherein: the first voltage
measurenent is Vm, the value of the precision resistor (Rm114) is Rm and
an of fset voltage between the non-inverting teimnal (204) of the first

di ff erent iigleran@lrplt @38{ EdrnbAdd &0R}eiddd pRBidieevbitae (VanMd¥edn ddfl) of the
first di ffler%n??alp aﬁpl %f i élr (D ffA%1 20}23) i é Voff3;dggr(1dﬁ{) nprolzj.:utzssi ng

the first opgpledgeanisasiimgnemtt (10) @étherfirsimperationelammiiier (PpY2400ss t he DUT

I S consi stgent wit equation; .(Vm .+ VOff3 ) | DUT Rm 13. The met hod of
claim1l odr? 12%%@(’%@“@@”?%@%’: ’tvgkelrer%ﬁ' a second vol tage neasurenent at

the out put (208he ¥EMWEIrbuitr§tlis bnffifz@Fednd sélkctabiplsivittie the(donfihAStig®pun t h t he
non-inverting termnal 204 of the first differential anplifier ngi ff A3 202)
sel ect ed t(80Derfdhs st dijfercatinbanprlifior DHRAMpS AfdHodieikregihbcanpeciod i thee

preci si on croﬁﬁljuﬁ{dé?ﬁk gm&%ﬁ%legrecisionm@%‘%}g{ﬁql}q@t ep of processing the first

measurenent to determ ne urrent across the DUT includes al so
pr ocessi nd0t he BeddSid Uneasitryenfaridint & od@tferthereeniphisingur r ent acr oss t he DUT.
14. The nethod a(t)tfenucalti%in rgrglﬁfry\ggr?rgeecite%:between the output of the first operational
amplifier and the common sink.
11. A method of measuring current through a device under test (DUT 102),
comprising:
connecting the DUT to voltage sense measurement unit (VSMU) circuitry, the
DUT having a first terminal (high terminal 104) and a second terminal (low terminal
108), the VSMU circuitry comprising:
a precision resistor Rm 114;
a first operational amplifier (OpA2 106) configured with an output (107) to
drive the high terminal 104 of the DUT 102;
wherein the VSMU circuitry is further configurable to cause current to be
sunk from the low terminal 108 of the DUT 102 to a common sink via the
precision resistor (Rm 114);
the VSMU circuitry further comprising:

a first differential amplifier (DiffAmp3 202) having a non-inverting
input (204) connected to the low terminal (108) of the DUT (102), having
an inverting input (206) connected to the common sink, and an output
(208) connected to a non-inverting input (132) of thé first operational
amplifier (OpA2 106);

a second differential amplifier (DiffA1 136) having a non-inverting
input (134) connected to the output 208 of the first differential amplifier
(DiffAmp3 202), an inverting input (138) connected to receive a precision
set voltage (Vin), and an output coupled to an inverting input (131) of the
first operational amplifier (OpA2 106); and

the method further comprising:
taking a first voltage measurement at the output (208) of the first

differential amplifier (DiffA3 202); and



processing the first voltage neasurenent and the second vol tage nmeasur enent
to determne the current through the DUT conprises subtracting the second
vol t age neasurenent fromthe first voltage neasurenent to determ ne a

vol tage Vm ; the value of the precision resistor (Rm114) is Rm and

an offset voltage b%&&:@ﬂn# IR manoltayembhdgerh&ft 6 8dérnlid®thk @frehtRrdssr St
differential anplifier (DITfA3 202) and the inverting term nal (206) of the

first differentthaPUdnplifier (DiffA3 202) is VOff3; and processi ng
(e 11 SL 5 S8R FERGHLETER L R g1 GUnieny LDuT actoss e our
the first voltage measurement is Vmi, the value of the precision resistor (Rm 114)
is Rm, and an offset voltage between the non-inverting terminal (204) of the first
differential amplifier (DiffA3 202) and the inverting terminal (206) of the first differential
amplifier (DiffA3 202) is V¢53; and
processing the first voltage measurement to determine the current Ipyt across the
DUT is consistent with the equation:

(Vi + Vi)

mi

IDUT Rm

13.  The method of claim 11 or 12, further comprising:
taking a second voltage measurement at the output (208) of the first
differential amplifier (DiffA3 202) with the non-inverting terminal 204 of the first
differential amplifier (DiffA3 202) selected to be directly connected to the
common sink and not via the precision resistor (Rm 114),
wherein the step of processing the first measurement to determine the
current across the DUT includes also processing the second measurement to
determine the current across the DUT.
14. The method of claim 13, wherein:
processing the first voltage measurement and the second voltage measurement to
determine the current through the DUT comprises subtracting the second voltage
measurement from the first voltage measurement to determine a voltage Vmi;
the value of the precision resistor (Rm 114) is Rm, and an offset voltage between
the non-inverting terminal (204) of the first differential amplifier (DiffA3 202) and the
inverting terminal (206) of the first differential amplifier (DiffA3 202) is V35 and
processing the first voltage measurement to determine the current Ipyr across the
DUT is consistent with the equation:

I _ (Vmi + V0ﬁ3)
DuT Rm
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