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FIELD This patent application relates gener a@x 0
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Automatic test equi pnment (ATE) plays a role in the
manuf act ure of sem conductor devices and circuit board
assenbl ies. Manufacturers generally use automatic test
equi pnent, or "testers,” to verify the operation of

devi ces during the manufacturing process. Such devices
are referred to as a "device under test"” (DUT) or a
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processi ng defective devices, and thus reduces the
overall costs of manufacturing. Manufacturers al so use
ATE to grade various specifications. Devices can be

tested and bi nned acqegiMngArorigibf erent |evel s of
performance in areas, such as speed. Devices can be
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per f ormance. ns have been devel oped for

what is referred to herein as "l egacy", or
SYSPB- exi sting, ATE. Sonme test progranms have been

devel oped to account for signals that appear on

i nactive conmuni cati on channels of the ATE. An
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S GIRER LT L R
BRI AT RTIRCE Ca

| eakage current fromthe ATE's driver or sone otheLe
autoniatit éastieptipment, or "testers,” to verify the operation of devices during t
manufacturing process. Such devices are referred to as a “device under test” (DUT) or a
“ynit under test” (UUT). Early detection of faults eliminates costs that would otherwise
be incurred by processing defective devices, and thus reduces the overall costs of
manufacturing. Manufacturers also use ATE to grade various specifications. Devices
can be tested and binned according to different levels of performance in areas, such as
speed. Devices can be labeled and sold according to their actual levels of performance.

Test programs have been developed for what is referred to herein as “legacy”, or

pre-existing, ATE. Some test programs have been developed to account for signals that
appear on inactive communication channels of the ATE. An inactive communication
channel may include a communication channel in which a driver, a detector, an active

load, and/or PMU have been turned off or have been otherwise made inactive. Although

inactive, some communication channels can still register signal levels at ATE detectors.



signals. Different types of |egacyATE typically

exhi bit consistent signal |evels for inactive
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to expect such signals and to take these expected

signals into account during testing. For such test

prograns, failure to register an expected signal from

an inactive conmmunication channel can result in an

i ndication that a DUT has failed the test when, in

fact, the failure indication is nmerely a result of an
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channel. In recent years, many types of |egacy ATEs
sighalde Diffaantrteps af edaoyi ATE newelly extiighemspenf ogmubleeds for

ATEs. Al though such newer testers have many new
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newer testers have al ready been witten, and depend on
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For exanple, a test programmay rely on expected bias
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therew th. The progranmmabl e paraneters result |n a
ongheperfognanceicharagigristigeof the legacy ATEs. For example, a test program may

rely on expected bias conditions of a communication channel when its driver and active
load are disabled (e.g., then the communication channel is inactive). However, a newer
ATE may not necessarily have the same performance characteristics as the legacy ATE.

This can affect how existing test programs are used with newer, or successor, ATE.

SUMMARY
This patent application describes methods and apparatus, including circuitry, for
emulating behavior of a legacy test system.
Described herein is a system and apparatus for use in testing a device that
includes a communication channel having a set of programmable parameters associated
therewith. The programmable parameters result in a bias condition on the

communication channel. A bias control circuit is used to affect the bias condition that



conmuni cati on channel. A bias control circuit is used
to affect the bias condition thatresults fromthe
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bias condition. Oher aspects, features, and
i npl enentations are al so descri bed. The details of one
or nore exanples are set forth in the acconpanying
drawi ngs and the description bel ow. Further features,
aspects, and advantages w || beconme apparent fromthe
description, the drawi ngs, and the clainms. DETAILED
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conmponents that nay be used to produce a bias
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Fig. 3 is a block diagram of a tester used in the ATE.
Fig. 4 is a diagram of circuitry that may be used to emulate the behavior of legacy
ATE on an inactive communication channel between the ATE and a DUT.
Fig. 5 shows an example of a graph used to determine the bias voltage of the

inactive communication channel for a set of programmable parameters.

Like reference numerals in different figures indicate like elements.

DETAILED DESCRIPTION
Fig. 1 shows a block diagram of components that may be part of an ATE 1. ATE
1 may be a successor to legacy ATE, such as a newer model of existing ATE or a
completely new model of ATE. These components may be used in ATE 1 to emulate the
bias conditions of legacy ATE, or any other desired bias conditions. The bias conditions

may include a bias current, which may be, or include, a leakage current. The bias



may include a bias current, which may be, or include,

a | eakage current. The biasconditions may include a
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(e.g., non zero) voltage. Test program 2 may be

designed for use wth | egacy ATE (not shown). In ATE

1, test program?2 is used to performtests on signals

received froma DUT (not shown) over communi cation

channel 3. A control block 4, which my be executed

t hrough a conbi nati on of software, firmmare, and or
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The DUT responds by providing response signals over
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e.g., produced by the DUT in response to the test
couigensl $n precemels, bgs Eitions profveed by epaFifistaivale thesg be
parF;xrnzzlelrsdoenda legacy ATE communication channel are compared to bias conditions
produced for the same parameter values on successor (e.g., more modern) ATE. A bias
controller 6 (described below) affects the bias condition(s) on the communication channelA
so that bias condition(s) for the successor ATE matches that of the legacy ATE.

During operation of ATE 1, test signals may be output from ATE 1 to the DUT
over communication channel 3. The DUT responds by providing response signals over
communication channel 3. The response signals may be, e.g., produced by the DUT in
response to the test signals provided by ATE. Alternatively, signals may be provided
from the DUT to communication channel 3 that are independent of the test signals.

Alternatively, the DUT may be disconnected from the channel all together, while the test

program may expect the channel to sustain bias conditions consistently for the system test



fromthe DUT to comunication channel 3 that are
i ndependent of the test signals. Alternatively, the
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while the test program nmay expect the channel to
sustain bias conditions consistently for the system
testto pass. In any case, detectors, such as detector
5, may receive the signals. There may be one detector
per channel (only one channel is shown in Fig. 1).
Detector 5 may include one or nore conparators and/or
to pdshieln dnypes, dftedias,duet & de@cionp) maprteive the agnalen®here may be
function. At |east part of detector 5 may al so be
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Other circuitry 7, which may include active and/or passive loads, may also be

electrically connected to communication channel 3. This other circuitry may be used,
e.g., to provide one or more loading condition(s) to communication channel 3. The
loading condition(s) may include, but are not limited to, desired voltage and/or current to
the communication channel 3.

ATE 1 also includes bias controller 6. Bias controller 6 may be used to emulate,
on communication channel 3, a desired bias condition, such as the bias condition of a
communication channel of legacy ATE. Bias controller 6 may include a programmable,
bi-directional (source or sink), bias current source 8, although other types of signal
sources — both programmable and non-programmable — may be used in lieu of current

source 8. The current output by current source 8 in conjunction with currents and



on conmuni cati on channel 3, a desired bias condition,
such as the bias condition of a communi cati on channe
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programmabl e, bi-directional (source or sink), bias
current source 8, although other types of signa
sources - both programmabl e and non-programmabl e - may
be used in lieu of current source 8. The current
out put by current source 8 in conjunction with
currents andi npedances al ready on the conmuni cati on
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exanpl e, the output current may alter the voltage on
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source 9a and bias condition(s) of communication channel 3 produces a bias condition
(e.g., voltage) that emulates the bias conditions that legacy ATE would produce on
communication channel 3.

Bias controller 6 may include a combination of programmable bias current source
8 and voltage source/impedance circuit 9. An example of a circuit that includes both of
these elements is described below with respect to Fig. 4. It is noted that bias controller 6
should have a sufficient programmable range to compensate for bias differences between
legacy ATE being emulated and successor ATE.

As described above, a test program designed for legacy ATE may expect a certain
voltage on an inactive communication channel (e.g., a communication channel that is

disabled or tri-stated). Some test programs may expect certain current or other signal



8 and vol tage source/inpedance circuit 9. An exanple
of a circuit that includes both of these elenents is
waele®enidedd bel ow with respect to Fig. 4. It i sSPEDUSW08/078715
that bias controller 6 should have a sufficient
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communi cation channel (e.g., a comuni cation channe
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test program 2 can be used on non-legacy, e.g., successor or modern, ATE 1.

Referring now to Fig. 2, that figure shows an example of a system on which the
foregoing bias condition emulation process may be implemented. Fig. 2 shows an ATE
system 10 for testing a device-under-test (DUT) 18, such as a semiconductor device,
which includes a tester 12. To control tester 12, system 10 includes a computer system
14 that interfaces with tester 12 over a hardwire connection 16. Typically, computer
system 14 sends commands to tester 12 to initiate execution of routines and functions for
testing DUT 18. Such executing test routines may initiate the generation and
transmission of test signals to the DUT 18 and collect responses from the DUT. Various

types of DUTs may be tested by system 10. For example, DUTs may be semiconductor

devices such as an integrated circuit (IC) chip (e.g., memory chip, microprocessor,



foregoing bias condition enulation process may be
i npl emented. Fig. 2 shows an ATE system 10 for testing
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devi ce, which includes a tester 12. To control tester
12, system 10 includes a conputer system 14 t hat
interfaces with tester 12 over a hardw re connection
16. Typically, conmputer system 14 sends commands to
tester 12 to initiate execution of routines and
functions for testing DUT 18. Such executing test
and1@Ho-digisal @euyvektad, tigithletotanelogemeredti, eta.)and transm ssi on
of test signals to the DUT 18 and col |l ect responses
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anal ysis. Such single port tests may al so be perforned
inddile@ ihBUTHI8N For example, tester 12 may provide test signals to other pins and
collect associated signals reflected back over conductors (that deliver the provided
signals). By collecting the reflected signals, the input impedance of the pins may be
characterized along with other single port testing quantities. In other test scenarios, a
digital signal may be sent over conductor 20 to pin 22 for storing a digital value on DUT
18. Once stored, DUT 18 may be accessed to retrieve and send the stored digital value
over conductor 20 to tester 12. The retrieved digital value may then be identified to
determine if the proper value was stored on DUT 18.
Along with performing one-port measurements, a two-port test may also be

performed by semiconductor device tester 12. For example, a test signal may be injected

over conductor 20 into pin 22 and a response signal may be collected from one or more



included in DUT 18. For exanple, tester 12 may provide
test signals to other pins and collect associ ated

W e@nale7¢ ef | ect ed back over conductors (that BE/US®O8/078715
the provided signals). By collecting the reflected
signals, the input inpedance of the pins may be
characterized along with other single port testing
quantities. In other test scenarios, a digital signa
may be sent over conductor 20 to pin 22 for storing a
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are shown to demonstrate that multiple interface cards may populate tester 12.

Each interface card includes a dedicated integrated circuit (IC) chip (e.g., an
application specific integrated circuit (ASIC)) for performing particular test functions.
For example, interface card 24 includes a pin electronics (PE) stage 34 that includes
circuitry for performing PE tests. PE stage 34 also may include circuitry for performing
parametric measurement unit (PMU) tests. Additionally, interface cards 26 and 28
respectively include PE stages 36 and 38 that comprise PE circuitry. Typically PMU
testing involves providing a (programmable) DC voltage or current signal to the DUT to
determine such quantities as input and output impedance, current leakage, and other types

of DC performance characterizations. PE testing involves sending DC or AC test signals,

or waveforms, to 2 DUT (e.g., DUT 18) and collecting responses to further characterize



multiple interface cards in tester 12, the overal

nunber of channel s increases, thereby further reducing
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interface cards 26 and 28 are shown to denonstrate

that multiple interface cards nay popul ate tester 12.

Each interface card includes a dedicated integrated

circuit (1C chip (e.g., an application specific
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cowatind ¢ embseor bacheames i et ey 4 Pyt allots
val ues have been stored, the may be accessed

sighals toghre phgsetido alust Bomitaster 12, Inifhis @W@@tweﬁl%&%f;? \}%ﬁ%’éémd to
have been stored. To pass both DC and AC test signals

intérfpaconteetof 46 forbadidechdanal oigMiypassaeq ityeentystergd 2 and pin 22 of
conducting trace 40 connects PE stage 34 to an

DU &rhacee hrangineotsadheriackiievicamayibe el tgicomngrione o pere
passed on and off interface board 24. Interface board

cofRBRACck & tebier il S taths DU rive exaplé, chaaD TUd miyodoonect tb anhat

I's connected to an interface connector 46, which
Int&fdc@V¥Rst Adapter (ITA) which interfaces with an Interface Connection Adapter
(ICA) that connects with the tester. The DUT (e.g., DUT 18) may be mounted onto a
device interface board (DIB) for providing access to each DUT pin. In such an
arrangement, conductor 20 may be connected to the DIB for placing test signals on the
appropriate pin(s) (e.g., pin 22) of the DUT.

In this example, only conducting trace 40 and conductor 44 respectively connect
PE stage 34 and interface board 24 for delivering and collecting signals. However, PE
stage 34 (along with PE stages 36 and 38) typically has multiple pins (e.g., eight, sixteen,
etc.) that are respectively connected with multiple conducting traces and corresponding

conductors for providing and collecting signals from the DUT (via a DIB). Additionally,

in some arrangements, tester 12 mayl connect to two or more DIBs for interfacing the
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signals to be passed to and fromtester 12. In this
exanpl e, conductor 20 is connected to interface

W@ ownee206 46 for bi-directional signal passageChEs2e8078715
tester 12 and pin 22 of DUT 18. In sone arrangenents,
an interface device may be used to connect one or nore
conductors fromtester 12 to the DUT. For exanple, the
DUT nay connect to an Interface Test Adapter (ITA)
which interfaces with an Interface Connection Adapter
(1CA) that connects wth the tester. The DUT (e.g.,

chabhHls pByidedyy becrfoe nirddd2 426 pard 286w bueor muléplealcwicésomder test.
(DIB) for providing access to each DUT pin. In such an
ar r po gewedind ancutd rEtid(erfaymdibydorrect adist?d, 2hHend2y
for placing test signals on the appropriate rin(s)

testef1 DincluBSPE&onti@f citdafryRdTthatl proild @stpaaimetads (e tyst signal
conducting trace 40 and conductor 44 respectively

vol&gg NREL 1B glaflRred Mt ddibitdl St luag; etch gar flodisbirfgdst signals and
[1vering and coIIectlng S|gnals However, PE stage

ana%lri%%?z EJE PE P REGRoPOrARE 38 bd Mﬁl&ﬁéﬂtéﬂ R84 one or

e g., elght, siXteen, etc.) that are
0
RS gévzgcng e it
| ecting s

e
a miHPORSSH ch‘i‘?%?@%ﬁn% B lodt & Pt programmable gat
nnect to two re DIBs for interfacing
a”%ﬁ ﬁﬁ@P@nﬁF@&hﬂﬁF y interface cards 24 26, and 28
to gne qor multip]e devices under_test initiate a
L e e eSSt e B RS 519 o
26, and 28, tester 12 includes PE con q! circuitry 50
contightheoperations oxecstedhyitestertidand plso gliows data (e cj?FéPafm tets,
vol tage level, test signal current |evel igital
DUTalespossesette:) jo Haéﬁ‘bqé‘t"@ﬁﬁlt}éﬁt??g‘2taé§90‘§P‘§?Faﬁy§te‘§ﬂd anal yzi ng
DUT responses. The PE control circuitry may
i npCempuitield, osinethep prcesingdpecprssd €8 oF hsgo‘a@w zyéé ATE 10,

Exanpl es of processing devices include, but are not
maly batéreigruted, to execute a test program to test a DUT on active communication

channels with the ATE. The test program may be configured to expect a certain voltage
on one or more inactive communication channels. Accordingly, ATE 10 includes
hardware (e.g., circuitry) and/or software to generate the expected bias conditions on the
inactive communication channel(s). Any type of circuitry may be used to perform this
function including, but not limited to, one or more PMUs.

An example of a circuit that may be used to emulate the bias conditions of legacy
ATE, which may be incorporated into ATE system 10, is shown in Fig. 4. For example,
the circuit may be part of the pin electronics or the interface cards described above.

Referring to Fig. 4, ATE 10 includes a driver 55 to output test signals to a DUT,

such as DUT 18, over communication channel 56, and a detector (or receiver) 57 to
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a m croprocessor, a mcrocontroller, programrabl e
logic (e.g., a field-progranmable gate array), and/or
w@obiosaaré on(s) thereof. Tester 12 al so i ncl udeGI/HS2008/078715
conmputer interface 52 that allows conputer system 14
to control the operations executed by tester 12 and
also allows data (e.g., test paraneters, DUT
responses, etc.) to pass between tester 12 and
conmput er system 14. Conputer 14, or another processing
device used on or associated wth ATE 10, may be
receion figgais Somitine BYEmwercoamngstatipn oganash 5o Detestor 47 pugy instude
active conmuni cation channels with the ATE. The test
ond¥ra@iratdmpatatoss andf biher tgpe ¢faleexti@ctircaitye rihairereived sigods
on one or nore inactive comunication channels.
maf66 Bligitehitts pAtbceliby the DUdEs rd3poibeas the fast genals provided by
circuitry) and/or software to generate the expected
drivtir 38 of @ie¢l hlaly BB ighAls iHACark PASAded By GRMUTIiSRpémBntly of the
channel (S). Any type of circuitry may be used to
i i b 8ri t $9ahicH DhctiPélloadMat dubfietsed t o,
mg%ﬁ%e&g?ﬂ&n%%é%%.g %&exggﬁnp}rjgé of a circuit that nmay be

co#ﬂﬁgﬁ&%ﬁ@%@f % trot%%ziﬁix?gscg‘ﬁ@ﬂgh.t 1ORS eRfmp18ABEYSALE,

I ncor porated Into ATE system 10, is shown

i n, FEi 4. F . ' ' : th
conb PP oy RERuRES T L Gro SR ML REREUBR O 8 (he

bove.. R ' to.Fig, [ '
corga el P S e e T B ES Brfig o

icati h l,, 56 t
andlec B YAl Pt BEBT GBI CYRET O PHoRY REP By and
i cati h | 56. Detect i d

progident PR BB S AFERBIES: SHEFbIoL SR 1 PRLUB RN e e P A cular

circuitry. The recei ved signals may be output results
voltagedQtherlaggs thatemd Pe yspd may B%tr@é”?%z‘flﬂéblf'est signal s

provi ded by driver 55 or they may be signals that %re
pr odxibder G8ymelee wer tq mg‘é\ggp, g@ﬁﬁs&staé\pe frpm voltage source 03

(Vcom) to communication channel 56. In one implementation, the input of buffer 60 may
be independent of Vecom. An enable signal 58 (Rpull_Enable) CONtrols passage of the
voltage, e.g., Vcowm, through buffer 60. The enable signal may be output by PE control
circuitry 50, and set by a processing device, such as computer 14. A circuit element 61
may be electrically connected between load 59 and communication channel 56. In this
example, circuit element 61 is a resistive element (e.g., a resistor - Rpu); however, other
type(s) of circuit elements may be used in place of, or in addition to, a resistor. Examples
of circuit elements that may be used are described above with respect to Fig. 1. Multiple
instances of buffer 60 and Rpull with one or more inputs may also be electrically

connected to channel 56 to implement the functions described herein.
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signals provided b y driver 55. Load 59 may be an

active | oad that subjects communication channel 56 to
wa@2000adi2ng condition. In this exanple, |oad 59P¢HUS2008/078715

controll able (e.g., programmble) to provi de one of

plural |oad conditions to the comruni cati on channel .

The active |load currents may be controll ed by

programmng | OH and I OL current val ues. A conmutati ng

voltage (V COM ) nmay be progrannable and provides a

voltage for the current sources ICOL d |Odto pull the

chadnsgnabures @ (rheled BIASCTRE Cagent ioFigef) i 658%‘0?1Wat

may b e used may not be programmable. A buffer 60 may
cotmested $echnppunpicasion ¢banmel HWad\y wasi the ease in the erample desgabed

source 63 (V COM to conmunication channel 56. In one
abbvephiemesyieat fodtig. 1t kignal spurce ¥ is l i dgsambablegehy-directional (source or

i ndependent of V COM - An enable signal 58
shﬂcﬁwﬁdsicgﬁaabba}ce,abmlrghloﬂlepassagfesigm foheey o bothgpeogranmable

V COM, through buffer 60. The enabl e signal may be

an® H&r{lbfogﬂYmﬂEl@ﬂﬂia? 8k ugidrig Ubd 685iHAl soard 63eln thys example, signal
processi ng device, such as conputer 14. A circuit

soﬁlc@@mta GoukcdBhsirdRapah €00 Mictadrhper&IABGL @ droaetheeen | oad
9 and connunlcatlon channel 56. In this exanple,

coﬁﬁr{u‘ﬁ}ébﬂorﬁéhﬁﬁ‘féﬂ A%récebs?ngadervﬁ:‘é la§dobidRd HHBTETE 10,8uéh as Bmputer

resistor - ; however, other type(s) of circuit

14eJn§)(n§{1'is§d Y@ro%g{n Mﬁr&ltﬁqg erat®hin Ao f &urRAt AeRded®o

circuit e enents that may be

38 SRR gt s,

] Lh;@?ﬁosx%n%gs»@%ﬁege% i
6 I LAS .CTRI

B TN o T

channel 56. As mas the case in the exanpl e descri bed
SIZARGORGLEh respect to Fig. 1, signal source 62 is a

rogr anmabl e, dlrectlon source .o o
P %"he foregoing CIrcmt elements 60, 1 65 are part of a [nas control circuit 75

(labeled BIAS_CTRL Circuit in Fig. 4), which may be configured to perform
substantially the same functions as bias controller 6 of Fig. 1, as described.

As described above, a test program designed for legacy ATE may expect a certain
voltage on an inactive communication channel (¢.g., a communication channel that has its
sourcing elements tri-stated or disabled). Some test programs may expect certain current
or other signal levels on the communication channel; however, the following describes an
example in which a voltage is expected. This voltage is detected via detector 57 and
passed to a processing device (e.g., computer 14) executing the test program. In this
example, detector 57 may include a high detection threshold Vo and a low detection

threshold Vo, both of which are programmable to detect high and low signal levels on
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sink), bias current source, although other types of
signal sources - both programuabl e and
Wm0w90420¢ amabl e - may be used in |ieu of sigP&l/US2008/078715
source 62. In this exanple, signal source 62 may
source or sink up to 200 m croanperes (M) to or from
t he comuni cati on channel. A processing device
associated with ATE 10, such as conputer 14, may be
used to program signal source 62 to generate an anount
of current needed to obtain a certain current and
thewohtnagécatnn tiranelo e noltat ittoh meh he palec®d mag de detswsen Herland
bel ow. The processing device nay reference a nenory
Vool dthbigh Qadraireiipldyolagamasbenisgh and | ow t hreshol d
vol tages and an active | oad voltage, to determ ne
Pr ogb 2RABIOGe QR prd %@ﬂﬁifor sRUVieeA BR thal Beesfhot iegeitigame
circuit elements 60, 61, 62 are part of a bias contro

per%rfr{%Hbet charactekigfi@lag tbg B AST RS Rlgn&lisberdé 62 Ry bk Gontrblled (e.g.,

whi ch may be configured to performsubstantially the

bi GQREER {084 iRacBle Erfimurdicatd$ channel

%g@?lcgggb}ozsnﬁggg%lﬂg%d above Oa tleSct Tor ogr amcadeSIcg?]ng(ej
f ar.
567

jand I T"\%eeﬁ%:{a b r?lﬂgé%cﬁ%p FBE@&!"@SOY@HS@Q% LArRh, voltage,

e.g., a comuni cafi on

n aiggyrea% ce ?cg s%ﬁlts 'oh %C%RMIQE anﬁhﬁgﬁf&%h&{def hked or

expect certain
h
sub%?eéﬁﬁ@f S gho ﬂ%ﬂ@ Wegldﬁ’% eﬁaﬁS’eE@? QA hleatbn

ch?&&}py&es%ﬁg@y i RS S T LRY BBk
e 8 B e ST L R 7 o 95RT

detection threshold VOH and a | ow detection threshold
the\sgme perforgtancoshayisiceisticir e pr ogr ammabl e to detect hi gh
and | ow signal |evels onthe communication channel. The

vol AageowhiatFigrety when dniyse 83 awl lead Share trectiescis-avotf epipabled),

detector 57 is still configured to detect a signal on communication channel 56.
Furthermore, the DUT may be measuring the signal on the communication channel as
well. Ifthe DUT drives the communication channel with a weak source or no source,
then the inactive state behavior of driver 55 and the active load 59, along with the input
characteristics of detector 57 (and any other detector(s) electrically connected to the
communication channel) will dictate the bias conditions — e.g., voltage - on
communication channel 56 when communication channel 56 is inactive.

By way of example, when driver 55 is disabled, leakage current still passes
through driver 55 to communication channel 56. Leakage current may also be produced
via the detector and/or other circuit elements electrically connected the communication

channel including signal source 62. High and low thresholds of the driver and detector
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Vou al t hough other threshold voltages may be used. To
enabl e the test programfor use with ATE that does not
whao0e/04d226 same performance characteristics as PEQYHS2008/078715
ATEs, signal source 62 may be controlled (e.g.,
programmed) to provide a signal (e.g., a current) to
an inactive conmmuni cation channel 56, and Rpun 6 1 may
be activated by enabling the buffer 60 to result in a
current, voltage, and/or inpedance for signals on the
I nactive communi cati on channel that are substantially
may infusmmthesandunbefdeakiaae cwrsnt prothecep bi dhepe elementheThis leakage
i nactive communication channel of the |egacy ATE. By
cunghtruloag ivith otittecloieass anowdintungragoméhanhel 56 dlgars yramh the
this manner, test prograns designed for the | egacy ATE
impeddhcben tredmaunAhfon ¢atnd 66 and plodwees b eltaggiwp communication
performance characteristics. As shown in Fig. 4, when
chafifdl 86 ThSindedarcoafl e ofintunidadien chaand]és e parallél combination of
di sabl ed), detector 57 is still configured to detect a
the SIT9R@! infRASRETEMRE R (&L.aNEI, a&ife 16id) hAER JIPITBuITET® is
DUT may be ne?furlng t he signal on the communication
n | j ' [
a8 ot Kbl b b BT iy RPE RS oy
i n Vi P \VA ' d t '
v YT SHRUEIR il HelnARpaR et ve
whGetthl with hi3AaR %100 Sh o cgﬁééﬁaﬁ{ﬁ?ﬁf,rﬂr&@cés\’a

conns _ﬁg communr catron channe dictate
e bias canditions , . I [ '
i L L L
consreeiot i B S S S FolBY . ThEkANGe

conmuni cati on channel 56. L
wilkheglgisgted by detector 57, and processedebayktgg gzstcplil'cr)érgxrx]f SHeé thael v%?tageeon

the inactive communication channel will be what is expected by the test program, the test
results produced by the test program will not be adversely affected for the successor, non-
legacy ATE.

In this example, to produce the desired voltage on communication channel 56,
signal source 62 is programmed to produce a bias current. This bias current combines
with (e.g., augments) the current already on the communication channel (e.g., the leakage
current). Enable signal 58 is set to allow passage of the voltage to the output of buffer 60
and to cause circuit element (Rpyy) 61, here a resistor, to affect the impedance on the line
while pulling the voltage on the channel towards Vcom. The bias/leakage currents caused
by the elements on channel 56 create a voltage across Ry to form a voltage on the
channel relative to Veom. If signal source 62 is programmed properly, the voltage that is

produced on the communication channel corresponds to the voltage that would be present
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via the detector and/or other circuit elenments
el ectrically connected the communi cati on channe

WO p@bghi2ng si gnal source 62. High and | ow t hr eB¢IDUMR081678715
the driver and detectormay influence the anount of
| eakage current produced by these elenents. This
| eakage current, along with other currents on
comuni cation channel 56 flows through the inpedance
on the comuni cation channel 56 and produces a voltage
on conmuni cati on channel 56. The inpedance on the

onGA MR Cadhirihi&ian Bigdnnélof b erappATEl Bletecibl datkdtothiofoltage,
the off state inpedance of the elenments (e.g. driver

an@pisk48t 416@LA gﬂm% Biskinp o i foPeiby ten@itlpeskrarhn or der

to sinmulate the voltage of a | egacy ATE system signa

sou Q% ORI BAE Pt (VRO alhR8 [CUVEIN),
thrgﬁgﬁ tﬁgﬁ¥ﬁggaanceaogy?hé&cﬁd%ﬁgﬁﬁgggihat, mhen@nkq

me%gﬂnbpﬁsg.é@éstamat%io%z@@lkhf;f Bha @b s8R0 CATPRIRIceat i on
cnanne , pPro QCGS a voltage on conmuni cati on
pr%%gbge gu%retnp 8¢ bét@eeﬁl‘lgé I’n?&ﬁ-'a i hlérr\és é%@taaa 16 RS }tgb oted,

conmuni cation c at wou ave

been produced by |eqgagy ATE, Thi 1
hoQE B PSS VRt BPYeXaipics, My ot B Ffes e B
progra Since the volt n the. inactive,.
co m%\ﬁn%n SHATShETAPATAY 81‘“’9961? % r g%tveﬁllﬂg iPias & %‘g%?né A a%ef/i oPRSet
test program the test results_pr.oduced he test
of B%fé‘@?‘ﬁ’iﬁfg\ﬁ 3 exappleisvige insirupen)- HP #‘&:#J’ SHVE % S{J‘Pﬂés {hé Teakage
successor, non| egacy ATE. In this exanple, to_ produce
curreis coegbytion presucedReTess CEGHTRIPM e Row 1 E9F cuigg set 0
signal source 62 is programred to produce a bias
pragmmraaitle paramstetsiof an exandelegecyrbl he Ehaghargciestygs of curve 70 —
augnents) the current already on the communi cation
whidhaisn aéhe nehiy exarhple —laccedetaymingd basedon vallasior Bogi Yorad aghthe
is set to allow passage of the voltage to the out put
chahelowlthgr, Fod canve 70,0V eulsterninesiss X-asisantercept] @ity &termines
here a resistor, to affect the inpedance on the |ine
its slope.

Curve 71 shows the leakage current contribution of the detector 57 on the
example legacy ATE’s communication channel for the same set of programmable
parameters used to produce curve 70. Referring to Fig. 5, step 77 corresponds to the
quiescent leakage current on the communication channel. The X-axis locations of steps
78 and 79 are based on the values for threshold voltages Voy and Vor. The transition
from step 77 to 78 occurs when crossing one of the two threshold voltages Vog or VoL
and the transition from step 78 to 79 accurs when crossing the other threshold Voy or
Vor. In the examples shown in Fig. 5, the threshold voltages are about in the middle of
the slope of each step. The magnitude of the currents at the steps are based on properties

of the detector 57.
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whil e pulling the voltage on the channel towards VCOV
The bi as/| eakage currents caused by the el enents on

W@ b@pel2766 create a voltage across Rpupto forPECHUS2008/078715
vol tage on the channel relative to VCOM If signal
source 62 is progranmed properly, the voltage that is
produced on the communi cati on channel corresponds to
the voltage that woul d be presenton an inactive
conmuni cati on channel of a | egacy ATE. Detector 57
detects this voltage, and passes it along a path to a
pr oTesBitdagcdavefobe fwar cungs 70yund Al mhmsly poimd J# awrrespondsie the
exanpl e, the comutating voltage (VCOV) is progranmed

biak 00123 @b itisat Whld dppear be HiesdxampRpedach AT Eant atlat theakwIB0ddtn)
, the signal source can produce a programabl e

A’IfEthﬁsﬁ Athi&fe BELNFRAbHIAD THE BEW ATHIREESEh{chigkies vddape 80 tia
is noted, however, that these values are sinply

biaS %&fﬂ%h @ﬁcuuafsdag &'@énlﬁﬂ)ébé/@ UL SndBAmPE, efht 1ifik 90 rdpresents the

shows a graphlca exanpl e for detern1n|ng bi as

culfaft gb&l . 2y @@gﬂtm@ hfiinePlc. RALALRE %?es&% th@'ibaﬁﬂ‘g’é"&lh@nt

dev n Fig. 5 curve shows t

(ARG sfEiE0Ye(pAD 7 180 1 B BEQHNGE dide0Reh gdu(tw !

or a ar I Cu programuabl e
f | e IE T
coﬁwﬁ% 50 AR SRR L e
B SA DEBI EEOBed bt
LI A5 e B S Pl i
current contrihution of th% detector. 57, on the exa
Thisdghe yoltepe bins 06 Hdeaagutestshihatamnka achisyed pdhempaders fes ebf
programmabl e paranmeters used to produce curve 70.
thregheslenpanty af biasicgutral cirguitsfy. niflgtsnt e pamaableparameters, c.g.,

qui escent | eakage current on the communi cation
Vogésn¥tom, il prodass eortespeatlingntnt giffesengsyrves for 70 and 71 and,

thus, a different intersection point. Bias control circuit 75 may be controlled to obtain
different voltages, as described above.

To summarize, the current through Ry results from Veom and the channel
voltage. The voltage 80 at the equilibrium point is the voltage to which the
communication channel floats when the currents are at equilibrium (intersection point
74). This point is the "unknown", which the graph helps to solve for, in order to
determine what bias condition needs to be achieved in the "moderm" ATE (and, thus, how
to program the bias current).

A similar graphing technique to the one shown in Fig. 4 may be used to determine
the relationship between programmable parameters of modern ATE and the equilibrium

point 80. These programmable parameters include the programmable parameters
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78 and 79 are based on the values for threshold
vol tages VOH and VOL- The transition fromstep 77 to
wQa 2009046276 when crossing one of the two threshed™US2008/078715
vol tages VOH or VOL and the transition fromstep 78 to
79 occurs when crossing the other threshold VOH or
VOL- | the exanples shown in Fig. 5 the threshold
vol tages are about in the mddle of the slope of each
step. The nmagnitude of the currents at the steps are
based on properties of the detector 57.The
assopinted sethtthoaofontrhkcitond 76 (Figdd Tigs araph My ba gensirafedhesing the
74, corresponds to the bias voltage 80 that woul d
sarApjre grarmimbi dyerenaerp besotietgd eyth AR amants drathe téremppigation
(nmodem) ATE nust achieve for conpatibility. The new
chdh& oTelye edire WA Et Hihs ghiph snaydhtagevd @ssocatedivath theosameo|
circuit 75, as described above. In one exanpl e,
elefieh@iagtHe 16dabe AT ahe P9 $havd Gurtd3@ssouiated Mithgdémats bn etogbm
Rpull 6 1 into channel 56. Curve 7 1 represents the

Aﬁae%agﬁ c&HHiAHonk SIRRBuIE 5 Maibe ad@itétibtoichdate GhadgaitibAtmPpbint
for a set of thresholds. Intersection point 74

80 89 Eﬂeeﬁ%&?rﬂﬁcatxs’n Elﬂﬁn&%‘fﬂxtod%@[@ HohR8&h i ekl H@RPR legacy

are equal in magnitude and opposite in
AﬁErectlon) whi ch is designated the equilibrium point.
" this point, the voltage on conmuni cati on channel 56

ro t he.. a .
lﬁs’%mf’%ti‘ \%V é‘gg'gl glgo:ﬁ% “}32?0 cFegac eb}{ est g?%rﬁgtthcrpﬂs

be hi th t th f
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and, thus, a different intersection point. Bias
andaiqadvoliagceui t 75 may be controlled to obt al n

di fferent vol tages, as described above, nari ze,

t heThare mapibe ah ponHoTtRI S thett@efth%&mem ‘BC Yreeoing

channel
functions for each communication channel of an ATE. Each such circuit may be

programmed so that its corresponding channel emulates the bias conditions (e.g., voltage
and current) of an inactive communication channel of legacy ATE. Ifthe corresponding
communication channel is an active channel, then signal source 62 may be programmed

accordingly.

The bias control circuitry herein is not limited to use with the hardware and
described above. The ATE described herein can be implemented using any hardware
including a PMU. Since PMUs typically can force a programmable current, the PMU
may offer capabilities required to correct for bias conditions and pin electronics

containing a PMU may not require additional bias control circuitry.

18



vol tage. The voltage 80 at the equilibriumpoint is
the voltage to which the conmuni cati on channel floats
wWo@n/0¥d2e6 currents are at equilibrium (interseRCT/082008/078715
point 74). This point is the "unknown", which the
graph helps to solve for, in order to determ ne what
bi as condition needs to be achieved in the "nodent ATE
(and, thus, how to programthe bias current). A
simlar graphing technique to the one shown in Fig. 4
may be used to determne the relationship between
pr oghaATEkkerpad hereihéy sot difnited dewmse AVt theblartiware and software
equi l i brium point 80. These progranmabl e paraneters
dedcABdAbRvE. MELPA DB deseribdl lergincankdt iepémentdivaing dnwhirtiwbidee
bias control circuit 75 (Fig.4). This graph may be

andSNBRMRD Fs EXtehpld) eneSRNE de¥cABEdBRaER)| o2 ppaioaptheres, can be
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ﬁ;ﬁ{%% /Sr i Wotdd aﬁ@&qﬁér@gfed with el ements on nodern

n any case, bias control circuit 75 may be

adj pet RPr0 G (ﬁﬁeq‘eiﬁ'ac e lﬂa&'ﬁb PREHALd BOHE Brdcb&ing

conmruni cat1 on channel TE to ndtch that of
b ARSI T P o o0
co%%#t%rin’%%gré%&%ﬁ% gD le B4R Bl AT B 8 oRt B
L e L
enul ation circuit of the type that ﬁgrforms th

operafiaacRsi iR PraFRSENG ARPAFASYS, é&e ﬁ P&Qﬁﬁ%‘ﬁ %Pﬁ"&??%’h%ﬁ?f@?“‘%ff or

an ATE. Each such circuit ma)é
multiple computers. A computer program can be written in any form of programming

language, including compiled or interpreted languages, and it can be deployed in any
form, including as a stand-alone program or as a module, component, subroutine, or other
unit suitable for use in a computing environment. A computer program can be deployed
to be executed on one computer or on multiple computers at one site or distributed across
multiple sites and interconnected by a communication network.

Actions associated with implementing the ATE can be performed by one or more
programmable processors executing one or more computer programs to perform the
functions of the ATE described herein. All or part of the ATE can be implemented as
special purpose logic circuitry, e.g., an FPGA (field programmable gate array) and/or an
ASIC (application-specific integrated circuit).

Processors suitable for the execution of a computer program include, by way of

example, both general and special purpose microprocessors, microcontrollers, and any
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programed so that its correspondi ng channel enul ates
the bias conditions (e.g., voltage and current) of an
WO p@eiezes conmuni cati on channel of | egacy ATE. PCT/US1968/078715
correspondi ng conmuni cati on channel is an active
channel , then signal source 62 may be programmed
accordingly. The bias control circuitry herein is not
limted to use with the hardware and descri bed above.
The ATE described herein can be inplenmented using any
hardware including a PMJ. Since PMJs typically can
oné armere pr@essgrsarfaap kied ofidigdaitcomphier. Figneradly, ®proegssor will
capabilities required to correct for bias conditions
recaive iptroctine atid dima fsmaoaidadnty ngnarRivid medormadcessaugmary or
addi tional bias control circuitry. The ATE descri bed
bothe BidnfentsSoMQbmipufet inefhdé @ prisessid fohexebetingansimatiensaind one or
sof tware descri bed above. The ATE descri bed herein can

mdPEmeABHEIRESfr b HAGindMyctidas dhiatatr. and/ or sof tware. For
exanpl e, the ATE described herein, or portion(s)

t he E%ﬂfcnts%"i‘ RiffeGenk BRbSITRLAS HescAbed IRASH miall b 8drhbinétBioTem
digital electronic circuitry, or in conputer hardware,

othf'&l']_ 'rﬁent%g%tsﬁgc:ii‘?cal@ %etif&ﬂ?%&”@ﬁﬂeﬁ’&ﬁb&dﬁﬁérﬁ@ﬂet sg&gﬁcally

escri eln (e.g., the functions performnmed by

th rocessi.n L Ge) ' : , at least in
e S 1 SRR ek GED AR LIRUEREARES. %) Computer
program tangi bly enbodied in an information carrier,
e.g%bmphcgmgﬁgmbr nore machi ne-readabl e media or in a
propagated signal, for execution by, or to control the
operation of, data processing apparatus, e.g., a
progr ammabl e processor, a conputer, or multiple
conputers. A conputer programcan be witten in any
form of progranmm ng | anguage, including conpiled or
interpreted | anguages, and it can be deployed in any
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form including as a stand-al one programor as a
nmodul e, conponent, subroutine, or other unit suitable
WO 200904276 N a conputing environnent. A conput ePCPUSPOROMS715
can be deployed to be executed on one conputer or on
mul tiple conputers at one site or distributed across
multiple sites and interconnected by a communi cation
networ k. Actions associated with inplenenting the ATE
can be perforned by one or nore programuabl e
processors executing one or nore conputer prograns to
performthe functions of the ATE descri bed herein. A
or part of the ATE can be inplenented as speci al
PUr RORK apREites ol hUh tdshing £d@ice, @B apfcug danggriding:
programmabl e gate array) and/or an ASIC
( appldnGRtuliOiion RRGInEl Kavindla@ef sHpeskr&hmable hiramBreaCasmmt sl
suitable for the execution of a conputer program

the%wftlh%g pro%)’m‘ﬁ@é/blpﬁar%@tgﬂg lr&ultptina SRBeSIitidh thoeci al

urpose m-croprocessors, mcrocontrollers, and anyone

or I s of any kind of digital conputer.
Cm%%ﬁ@?%ﬁngggﬁgﬁggessor will receive instructions and
data .from a r.ead-o o menory
or b %q%tP%ﬁgﬁﬁéoo ¥%H%gﬁ%§?§$u§H@ u §m§%%?§§§ssor
for executing instruction . nmenory
Proganal ‘?a{)?m%fré e erictﬁg r Eé&etagl](geﬁg&g%l cd{a{lt‘it\gnEl ements of
di fferent enbodi nents descri bed herein may be conbi ned
to form other enbodi ments not specifically set forth
above. O her enbodj nents not specifically described
her i Fheapgaraiug §f glavh L fugthrs Cgleaﬁﬁn%f the fol | owi ng
clainms. What is clainmed is:1. An apparatus for use in
t es datestar toldeteetsignalgen Wﬁ’é‘i‘lﬁ’é"a%‘ﬁ‘ﬂ}ai“%‘?lnﬂ‘.d a
communi cati on channel having a set of progranmah] e
par aneties Had tswbjeat thel cormmprigation channg! i9radgs fuon;
paraneters resulting in a bias condition on the )
wherein the programmable parameters comprise a parameter associated with at

least one of the detector and with the active load.

3. The apparatus of claim 2, wherein the programmable parameter comprise at

least one of a threshold voltage associated with the detector and a voltage associated with

the active load.

4. The apparatus of claim 2, wherein the programmable parameters comprise a

bias control current on the communication channel.
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conmuni cati on channel; and a bias control circuit to

affect the bias condition that results fromthe
WwWee@gnaitnaebl e paraneters in order to enul at e aPCEEB20681078715

bias condition. 2. The apparatus of claim1l, further

conprising: a detector to detect signals on the

communi cati on channel; and an active |oad to subject

t he conmuni cati on channel to a | oading condition;

wherei n the progranmmabl e paraneters conprise a

par anet er associated wth at | east one of the detector

and SWiThb apgueatacd fickeml l0atlerein thd dsirappias adndgionfconésponds2o a

wherei n the programuabl e paranmeter conprise at | east

bidRendfioRadsbdiash@ltl a delit@gBerabanitié agpachtws the deviee for executing
detector and a voltage associated with the active

a tk@3bgrdn thhh&pRRRANARIBIaPEon@ltRNEN 2, Wherein the
pr ogranmmabl e paraneters conprise a bias contro

current on the comuni cation channel.5. The apparat us
of claim1l, wherein the desired bias condition

COT e TRIMurdelh & il KRB hORaLRAAE] BEEH Bhibhsed

device 0o an t e’ appar at us, devi ce

g)é ﬁ glu%u:'r%rﬂ ggurtgee E&g{ﬁ% %, tﬂc%ro?ﬁ@ ﬁ&g §1a§ Mvéi}g oIS

ap paratus o rern the

bi as. contr,ol t
comghgisApTRLTH RIS g EPsh P Tt rrearing AR e R Bl
conmunj_cat i on channel , rst bia
CoRGBIAH AT L BOECSHR P fOBRrE RESL AT v
channel that is present when the comuni cati on channe
is inactive. 7. The apparatus of claim®6, wherein a

conblnatlon of the first and second bias
. The apparatus of claim 6, wherein a combination of the ﬁrst and second bias

currents corresponds to a bias current that would be produced by test equipment if the test

equipment were electrically connected to the communication channel.

8. The apparatus of claim 1, further comprising:

a detector to detect test signals on the communication channel;

a processing device to execute a test program using the test signals;

wherein the test program is configured to expect a voltage from the
communication channel when the communication channel is inactive; and

wherein the bias control circuit is configured to affect the voltage.

9. The apparatus of claim 1, wherein the bias control circuit comprises:
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currents corresponds to a bias current that woul d be
produced by test equipnent if the test equipnment were

we@k@ensd2tal |y connected to the communi cati on cPEFEg1008/078715
8. The apparatus of claim1, further conprising: a
detector to detect test signals on the comrunication
channel ; a processing device to execute a test program
using the test signals; wherein the test programis
configured to expect a voltage fromthe comuni cation
channel when the communication channel is inactive;
andavhearedlamér elebiriasllyconheotdd tetweeniatvoltsgecsondce gud ed t 0
affect the voltage. 9. The apparatus of claim1,

comhRnRhtiont dhanitel,abe cifnitcRinedi topuistcutrongitlag@stoahcvdlage fource
el enent el ectrically connected between a voltage

an® Qe c6AnAARafi dHECHaRKBINY Predice @k Kifdongitiont he circuit
el enent to pass current relative to the voltage source
and the communi cati on channel to produce the bias
condition. 10. The apparatus of claim1, wherein bias

co ngé mﬁpﬁgm& of OHRS | SPiferdn BAS 8GR bﬁcmﬁtf_%@mmamemc

un| Aut orati c test eqU|pnent (ATE
“ﬁbgﬁxbi t he ATE conpri sing: conmunication
ann S tween the ATE and the device; a processing
deV|ce to execute a test programto test the device on
active connunication channel s, the test program being

confj gur ed ct a &ﬁf as cof diti 4
bk BSaatini Gibms: A e tng Bk B ATR Plpridee
to affect, a, se ond gpas C n t he inactive
confRINTEBIE PR chnnglidetyesn g“red)éié ﬁﬂ?va’l‘f the first
bi as condition, the second bias conditiagn being.a
a processing device to execute a test program to test the device on dctive
communication channels, the test program being configured to expect a first bias
condition on an inactive communication channel; and
a bias controller to affect a second bias condition on the inactive communication

channel in order to emulate the first bias condition, the second bias condition being a

result of programmable parameters associated with the communication channel.

12. The ATE of claim 11, further comprising:
a detector to detect signals on the communication channel;

wherein the programmable parameters comprise parameters associated with the

detector.

13. The ATE of claim 11, further comprising:

an active load to subject the communication channel to a loading condition;
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result of programmabl e paraneters associated with the
communi cation channel. 12. The ATE of claim 11,
wo eowler27€onpri si ng: a detector to detect si gnBCBHUSIW08/078715
t he comuni cati on channel; wherein the progranmabl e
paranmeters conpri se paraneters associated with the
detector. 13. The ATE of claim 11, further conprising:
an active load to subject the comruni cati on channel to
a | oadi ng condition;wherein the programmabl e
paraneters conprise paranmeters associated with the
act wheeeih ttachrogrdmnithle pafaEetsirs oinagirise pFamelsesrassagiatedavith the
programmabl e paranmeters conprise threshold voltages
acti®edj ated with a detector. 15. The ATE of claim 12,
wherei n the progranmmabl e paraneters correspond to a
bi as control current on the comunicati on channel. 16.
The ATE of claim 11, wherein the bias controller

COMY ISRATRoLEINH BITWRBIeE e pro@imrgdepairidters Comprise
generate a bias current for output to the

ﬂzré%ﬁ%%h%g L QBcigA MG 2 deleB@r.Di @s current conbining with

an existing current on the inactive contmunication
channel to affect the second bias condition. 17. The
ATE of claim 11, wherein the bias controller

co i.ses, i,r.-CUj | ; )
secb T ATE af Y 12 REEEL phBfatiRiblC PrfRABS Bbiafold 6 o
i cation, channel. 18. Th%LATE of claim 11,

biag\?%m‘rgfu@rﬂ“'feﬂéorbﬁhgg ORBRPI A U o1 i ses:

16. The ATE of claim 11, wherein the bias controller comprises:
a programmable current generator to generate a bias current for output to the
communication channel, the bias current combining with an existing current on the

inactive communication channel to affect the second bias condition.

17. The ATE of claim 11, wherein the bias controller comprises:

a circuit element for use in generating the second bias condition using current on

the communication channel.

18. The ATE of claim 11, wherein the bias controller comprises:
a programmable current generator to generate a bias current for output to the
communication channel, the bias current combining with an existing current on the

inactive communication channel; and
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a programmabl e current generator to generate a bias

current for output to the communication channel, the
wWh@e/04@2r¢ ent conbi ning with an exi sting curr ePCT/OR20081€78715

i nactive communi cation channel; anda circuit el enment

for use in affecting the second bias condition using

the bias current and the existing current. 19. The ATE

of claim 18, wherein the circuit elenment has a

resi stance, wherein a conbination of the existing

current and the bias current passes through the

r esasirantdement foroge veaffecting e sscohd hige condifongisingilr Yashs

condi tion being based on the first voltage. 20. The
cuddit and theleaistmg &yrrehtir t her conpri sing: a voltage source

for providing a second voltage, wherein the second

bias condition is based on the first voltage and the

second voltage. 21. The ATE of claim 11, wherein the

bi a$9CcORé ATEIEE1ain TW)Wikesn theRatEANEIbMER hARABIsRIed) twherein a

unit (PMJ). 22. A systemfor use in testing a device,

colnBRaBHSE AR SQAREIcRire and 82 biBGur&TBMsed Brough thetrésidtance to
signals to the device and to receive response signals

prcfdrueefu h&?v%&}%ﬁe sdeBR BiSSRABREN BLiP BhsSd bR Bl flrkiN@1thgLOM
at le of

ast so the test signals; a processing device
to provide control signals to the test equi pnent, the
control signals to program paraneters associated with

co n%ﬁ%é&ggfggggT§k§%@§&§§$£$%?e test equi pnent and

t he“dev es 't he processing device

anah yOIeEo e bF pESFEE o P Vol bt e S-SR B

corlxdelt?c?nt is %Qseed %];1 t}tlehherstt veo?ttatgdD arn%%easrcragon%e\}o[l]tggc.

21. The ATE of claim 11, wherein the bias controller comprises a parametric

measurement unit (PMU).

22. A system for use in testing a device, the system comprising:

test equipment to send test signals to the device and to receive response signals
from the device, the response signals resulting from at least some of the test signals;

a processing device to provide control signals to the test equipment, the control
signals to program parameters associated with communication channels between the test
equipment and the device being tested;

wherein the processing device is configured to execute one or more test programs
to analyze at least some of the response signals, at least one of the test programs being

configured to expect predefined signal levels on inactive communication channels;
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configured to expect predefined signal |evels on

i nacti ve commruni cati on channel s;wherein the paraneters
w0 e®als627er a bias condition on an inactive PCT/US2008/078715

conmuni cati on channel between the test equi pnment and

the device being tested; and a bias controller to

affect the bias condition on the inactive

comuni cation channel in order to produce at |east one

of the predefined signal |evels on the inactive

comruni cati on channel. 23. The ATE of claim 22,

whe ki he pithmstetsaniultGh b dias comditiors@sdn iaaqive geamumbiton

current generator to generate a bias current for

chiabPtiwéd thd st dqaiphieMEand ARBABYice ting feskdpatidel , the bi as
current conmbining with an existing current on the

| Naghia¥ oRIIREHR SREH tAbENEHARIonloA tHY R8RS chiimuaicaddmast
one of the predefined signal |evels on the inactive

ch&RETHR&21d ABacRANRed: on%?f thd PRdéed Afgnsll 18Vl Athe inactive

erein the bias controller conprises: a circuit

co %gﬁ%ﬁmfgﬁnﬁﬁe in producing the at |east one of the
predefined signal |evels on the inactive comrunication

channel using current on the inactive comunication
channel . 25. The ATE of claim 22, wherein the bias

control] e onprises: .a progranmahl e _current generator
o ganmhehE SRR 72 Rt B SPE R ieF o s
comuni cat i channel , thg bi as  cuy.rent CﬁfbiniW%:Wﬁth
an BROSFATHRARIGFHERE BORTHH L BHISEAT 3 RIATBIFRTRICC QPP the
~ channel ; anda cjrcuit elenment for use i, roduci ng the
inagtive comypuigREion rhannel, the bips cRmeY campiRme ‘Y‘g\/% Fishn8 f‘ﬂ%ﬁm on
I nactive conmuni cation channel usinq the_bias current
thedinaptivp eorasausicating chepnebtgproduce the at least one of the predefined signal

levels on the inactive communication channel.

24. The ATE of claim 22, wherein the bias controller comprises:
a circuit element for use in producing the at least one of the predefined signal
levels on the inactive communication channel using current on the inactive

communication channel.

25. The ATE of claim 22, wherein the bias controller comprises:
a programmable current generator to generate a bias current for output to the
communication channel, the bias current combining with an existing current on the

inactive communication channel; and
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a circuit element for use in producing the at least one of the predefined signal
levels on the inactive communication channel using the bias current and the existing

current.
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