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13070 Test Types

-

Unpowered Test | X

Powered Test | <
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A .discharge

A Pins

A Shorts

A Analog in Circuit
A Vectorless Test

ATurn on Power Supply
ADigital In Circuit
ABoundary Scan

APowered Analog and Mixed
ADevice programming
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AnalogAutoDebug

Sample Measurement

Vs

R2062

S bus

R206
10W

G bus

R207

249k

R2052

RREF

R205

R2051

v

Original Measurement: mean = 284k

resistor 249k, 41.3, 161, re6,

whb, ar5.00, wa0.854m,

Final Measurement: mean = 246k

resistor 249k,
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10,

10, en,

ar200m,

sl

| bus

VMOA

MOA

sa, sl ,en

whb, wa0.854m, ed, sa,reb
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Analog Test
The Measuring Operational Amplifier (MOA)

DeviceUnderTest (DUT
( ) ANo \Voltage Difference Between Inputs

: lput = v IRref = - v
Fixture g Rput Rrer

A No Current Into or Out From Inputs
lout = Irer

V
— s
Vvoa Rpur =- v X Rger
MOA
Reference Resistor
ASRU V\oltage Source Rrer
V
s DUT W
REF
—
| bus Vivoa

Sbus |

MOAGs Output Vol t e
MOA
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Analog Test

Device Test Configurations

Resistive: Vs
Resistors, Jumpers,
Switches, FETSs,

S busDUT

I
DUT

Fuses Vmoa
Reference

Internal DC & AC Resistor = Rer

source =¥ /\/\/ Phase
Rea_ctlve lner <—IZ> Synchronous
Devices: Detector &
Capacitors, MOA Vion Internal AC
Inductors \Voltmeter

Internal DC

. S =
P-N Junctions: ~ s> \é @S\
Diodes, ?—

Transistors, REE
Zener Diodes
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Analog Test Measurement Error

Effect of Circuit Topology
Reference Resistor
ASRU Voltage Source RREF
V
S DUT Vv

I g
REF

VMOA

MOAG6s Output Voltage

VMOA

Parallel

Current path ‘ IREF’z IDUT
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Analog Test Guarding
Reducing the Effects of Topology Using thé3Gs

I DUT
—>

? S bus
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Virtual Ground

R
| bus / REF

/ I REF/\&b
I VMOA
SG
G bus o
MOA
\
\
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09.10p¢ BTI Top Features

~33v 8

ulo02
s33vE  WRO9E oo FlasH O COLD_FLASH OEL | g 37l 233vs
W 0 T
45| PE
Click to add/remove guarding
Enhancement: Benefits:
ADuring guarding application, software A>2 times fastem adding guard points
automatically generates a schematic compared to B-Basic
view of the surrounding cwcwtry AGreatly reduces dependency for printed
AUser can add/remove guard points by board schematics during debug

clicking on the schematic view
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Analog Test Measurement Error

Reducing errors in the Measurement System with Kelvin
Measurement Asbd

moves Vvirtual GND of N
fse® t o measur e oItagEQ actually
applied to DUT (\4p) REF

A
Vs
DUT VOFFSET
Sb b T
- b | Reakity
ZS ZI
Vmoa
G

Z < MOA

I
G bus G

islo to eliminating gAlk=00oltage drop acro
Correct offset errorin fpaU S 1 n g i e n 0, bffeet antteaMOA NEILS
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Analog Test Reversing Connections
Reducing the Effects ofZ

RREF

VMOA

If Z,gislargerthanZ: Reverse the connection
Increasing £ will decrease the error current |
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Analog Test Generation
Tolerance Multiplier

4 = m_ = 68
A Definition: | 68688868 O Tol erance Mul tiopl

| Xpax T X |
A s is the standard deviation of the measurement process.
A | XuaxS Xuin| 1S the error tolerance of the measurement system.

Given: 1MV °10% tolerance resistor to be measured.
Assume: measurement system with 10X the accuracy of the measured device.
tolerance multiplier set to 5.

Measurement error tolerance =1% of nominal measurement =\&0
6s ¢ 5or- [s O !N]S .7
20W
Result:The 3070 program generator will add options and techniques
to the device test in order to achieve a measurement where
the uncertainty in the measurement is less than or equal to Y&.7
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Analog Test Generation
Sensing multiwire Force Sensing

Prevent Sensing

Bscan

il No Probe
Mo Probe

Corner 1:
C 2:

ng Board UnHuxed
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Analog Test Generation

Sensing multiprobe Force Probes

Actions Options

Encourage Probes

Undefined :

Mormal

Manual
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Engineer Interface

Medalist i3070
Mux

chszs_bd
Fins
=horts

= Analog In Circud

Capachar

FET
Fuze
Inductar
Mmgpar
Fotentiometer
Resistor
Swich
Transistor
Zerar
WTEPMestjel

Testhead Execution Queue
[ 0%
I Device l

Type |
Status
Panel

Save Tests.

Measured V.

Wiring
Flessurement
S CRAM 0

IiCR0 -A)

Srwwap

Sense
A bus

rlane

O Falure:

2 Talung repon

Test
Panel

Guaard
L) L oL Mioche Miarme: | Device: Mams Davice Fin || Bomi
Saact Al Gluarcs Dasaias Al e Al Ceamrd
Source Vol | A Bus Volbe._ .| B Bus Volta... | | Bus Yolteg...| Vobage Acr WA

Defat . 1

75972 = |

A

Output
JIUL T ;_l
rp205.12
rp205%r5.2
tp556.1
------ End, 5 Problems Reported "
__________ v
- A Famave
command:= i = Histogram  wpos |
atus /
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Analog Test Options

Primary

Marminal Yalus Expected Yaluel.. Offzet Lowver Lirnit Upper Limit Lovver ToleranceLimit Upker Tolerance/Limit
10 10 9.43 11.89 2.7 15.9
10 10 943 11.83 571 124
10k 10k 7.7k 123k 23 23
10k 10k 453K 12 44k 547 24 4
10 10 962 11.28 376 128
51 51 477 £33 £ .42 241
1k 1k 945 1 107k 543 653
4 | [ |
Option Code Mneumonic Setting Type
Amplitude (V) (am X) Value Entry
Frequency (fr X) Drop Down List
ASRU Range (ar X) Value Entry
Reference (rel -6) Drop Down List
Wideband (wb) Check Box
ASRU Speedup (as) Check Box
Amplitude™) | Freguency ASRLU Range Reference Wideband | ASREU Speedupl
100k 10 - [
100k 10 - ¥
1024 180m 10K v [l
100mm 10K, v r
100mm 10 r r
2000k 10 r r
1000m 1K v v
200m 10K |l r
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Analog Test Options

Sensing & Higher Precision

Option Code Mneumonic Setting Type
Sense A (sa) Drop Down List
Sense B (sh) Drop Down list
Sense L (sl) Check Box
Enhance (en) Check Box
Extra Digit (ed) Check Box
Wait (wa X) Value Entry
Detector Wait (dwa X) Value Entry
Filter (fi X) Value Entry
—Guard
Sense
€] L | GL | Mode fame | Device Marme | Device Pin | Mominal Walue
& hus B hus F F r |rzaa2 R213,R214 2,2 10,10 5
|HE"”DTEL| IHE"”DtELI r r r R214-1 J202,R214 |21 na, 10
Add Remote Sensing | Kl Lrl
Select All Guards | Deselect Al Guards | Ao Guard | remoyve Guard
Enhance | ExtraDigit | et | Detectorwat |  Fiter |
v
¥ r
I |
¥ r
¥ r
v r
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Analog Test Options

Miscellaneous

Option Code Mneumonic Setting Type
Current Compliance (ico0 -1) Drop Down List
DC Offset (of X) Value Entry
Adjust (ad 0/1/2) Drop Down List
Serial Model (sm) Check Box
Parallel Model (pm) Check Box
Open/Closed (op) Check Box
Voltage Compliance (co X) Value Entry
DC Current (A) (idc X) Value Entry
Pass/Fall (pf) Check Box
Current Compliance | DC Offset Adust | SerialMade | Paraliel Made | Opposite Voltage Compliance | DC Current () | pt aption |
r r ~ 30 5 0m r
O r r 30 5 O r
r r r 3.0 5.0m r
r r r 30 5.0m r
r r C 3.0 5.0m r
i r r 4.4 5 0 r
= - 44 5 firn r
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Analog Test Options

Time Consuming Options: ed, en, wa, dwa, fi

Reference

\oltage Resistor = Reg
Source =\

MOAG6s Output Voltage

VOUT\

DVM
Time Consuming Options
A Enhancement A Required for Sus Sensing
A Extra Digit A B Reasiremeiits FreqResstivel D8I Fz
A Wait and DWait (s) A Toilaeaidiexsian s yeaioREE@stBEFCle
A Filter (n) & Grememiod €abinst vy dorecestines

A BWaite Detagssecdndis Betvieeand Re s ul t
Connection & All Measurements
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Engineer Interface
Micesllaneous Detalls

“MrFing
“heasurement A Swap Sbus and4bus connections with
S (R205-1) a single mouse click.
=Y AR
| (R205-2)

A Check Box to comment a test.
A Check Box to mark a test permanent.
A Save button saves any test checked for
save in the AnAnSave Te
0 A passing test will automatically
check the nAsaveo b
o Any option change will witheck
the Asaveo box.
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Analog Debug

Select Component Type for Debug
Allows reordering of tests.

Compiles each device test before execution.

{ St SO0 In@itcyiEl fI2yaRAIAIGY dzF 2 NJ t
Runs all analog tests as run in production.

% Agilent Medalist i3070 Mux - clas

File Edit Yiew Actions Launch Help

N2 I NJ Y

=1&1 x|

IBaSE “ersion

;”Panelized Eoard d

J Operator | EngineerTest | Administrator H Unico | Reda | Save | Run | Auto Debuy | Auto Optimize | I TER imes | Test Time |

® clazs_bd Device Device Type Pre Shorts PazziFail Upper Toler... | Expected ... Measured V.| Commented | Save Tests.. Test Time

h 9 Pirs i . .

6( preshorts  |Pass 10k 302 30.4 5k 4 7683k C r

; Pass 100 0584 5.83 50 51.24 r r

) Diote Pass 10 1211 24.1 o 10.055 r r

P rer Pass 10 1211 24.1 o 10.043 r r

) Fuse Pass 10k 50 50 ok 9.2458k r r

(B} Incluctor Pass 10k 439 289 ok 10.007k r r

- (F) Jumper Pass 10 557 17.0 1o 10.023 [ r

(B} Potentiometer Pass 51 145 323 5.1 5.1339 r r

(B) Resistor Pass 1k 580 6.79 K 55721 r r

% Switch Pass 4.7k 17 14z 47k 4 7482k [Nl r

;:rz'mr Pass 1k 583 106 K a7 14 [Nl r

) VIEP w2 0iTestiet Pass 10 375 1258 o 10173 r r

Pass 1k 9.89 105 K 996.58 r r

249K 20 100 249K o r

r esied EEainn QD Pass 1k aa3 105 1k 33343 r r

V=SS I EEYE s I Pass 10 57 170 o 10.023 r r

b Pass 1k aa3 105 1k 1k r r

Device Type Pass 1k 463 559 Mk 1.0029k [ r

Pass 49,9k 1.28 1.43 149 9k 50.005k r r

Pass 50k 1.28 1.43 50k 49,928k r r

Pass 10k 127 1.48 ok 9.9872k r r

Pass 1k 9.89 105 i 997.04 r r

Pass 1k 0887 185 i 1.0021k r r

Pass 1k 9.89 105 i 996.24 r r

Pass 1k 9.89 105 i 995.12 r r

Pass 1k 9.89 105 i 9973 r r

Pass B03m a06m £71.53m r r
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AnalogAutoDebug

A Rulesbased automatic debugging of unpowered tests.

A Customizable to match your debug strategy.

A Default and Usebefined rules are stored in a database.
C\Agilent_ICYlib\propertiesd com\agilent mtd\agt307QapplicationanalogdebutruleAndRulesetEditdRule.xml

A Default and UseDefined rulesets are created using database rules.
C\Agilent_ICYlib\ properties com\agilent mtd\agt307Q0applicationanalogdebuyyuleAndRulesetEditdbRuleset.xml

A Rule Editor allows additions & modifications to rules and-sds.

%% aAgilent Medalist 13070 Mux - class_bd

File Edit Wew | &ctions Launch  Help

J Operator | Ergitn

Logout

Iir | | Wrda IRedo ISave | Run | Auto Debug | Suto Optimize | 1V TEF | Browser | Run&IAIC | Run M Times | Test Time

—_— i Run F4

classl_bd Cptimizer » Ruls Editor... Ctrl+Shift+E sfFail | Save Testsource | Measured v | Mominal Walue| Expected V... Offset Loser

ins .
s werlFy | i Chrl+F4 | r 10n 10n &850

o ot i N o r 1n 1n 2350
=] Analog In i

----- Cgpa Testhead b S0z r ip 30p 27 4p

..... Diode  Exeute Test » ch313 r 22y B5.66u 54180

xecuke Tes

""" ) FET Board Grader b

----- Fuse X

_____ Iheluc Quick Report

----- Jurper

----- Potertioreter ll | _’I il |

----- Resistar e —

----- () Bwitch :

----- Trangistor AT Guard

""" Zener ey | G | L | GL Made: Narme | Device Mame

WTEP v2.0/Testjet e 50 =)
10 Select Al Guards | Deselect Al G
Testhead Execution Gueue S
Tests in quewe : 0 2 hus E bus
0%
INone LI INone LI
J Device I Type |
Add Remote Sensing |
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AutoDebugRule Editor

Create a Rule
A SelectNew.

A Name the Rule.

A Clearthe previous
Rule definition.

A Define the behavior
of the new Rule:

V Applicable devices
V Debug action
V Stability test

A Savethe new Rule.

KEYSIGHT

TECHNOLOGIES

& Rule & Rule-Set Editor

Ruleset

=4 Ruleset-DB

=4 resistor
@ agilent_Defautt
=4 Speed

@ Agilent_re

s W -need \Wait
i ® Accurate_am
| Auto_Guard

__| Remote_Sense
=4 Accurate

Agilent_re
Agilent_ed
Agilent_en
Accurate_wait
Accurate_am
Adgilent_fr
Custom_ed_en
] capacitor
] jumper
] inductor
<] fuse
+__] potentiometer
] switch
-] diode
] zener
<[] fet
] transistor

s000000SPSTSISS

Up

Delete

Recover Factory Rules

Rule Assighed to Speed

® Agilent_Swap_S8&

Agilent_Swap_S& |
Remote_Sense_A |
Remote_Sense_B ‘
Remote_Sense_A.|
Remote_Sense_Gl|

| | Rule Datat
Rule Name Device Gain Min Gain Max Phase Min | Phase Max CPK Run |
Agilent_Aut... [resistor, ca... |NA MNiA (28 NIA 10 5 ~
| Agilent_re resistor, ca... [Nf& NIA A& MNI&
Agilent_am  |resistor, ca... |NA& NJA i, NJA v
MyRule
[-Rule Description- \ A=t
| Name [myRute
[ ze r
| Description
IV fuse IV inductor
S o L.l —_ [V potertiometer |V switch
| Device IV resistor
~Rule Formulation - MEDS
Available Action
* Merge with Exi IMyRuIel
Rule Validation CLCEﬂI A Bus Sense ol
Parameter | ETERE | TAIFT | Amplitude
| Gain [False [naz, [ | Astu Range
| Phase False [z [ruzes | << fAutoDebug Cut
| 24 T IR Bu= Senge At
/\ == 4 ] i
7 Stability T = -
Wait
| | Waiting Time (Second)
Lowver range 0
Upper range 30m ’
Step Resoluti 1
Auto Adjust Testlimt v Mith pm
" shsolute  Lower Limit 25
% Percentage  Upper Limit 25 yel
Offset 5 LI
2

Close

Seminar Series:
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AutoDebugRule Editor

Create a Rulé&et

A SelectNew.

A Name the RulsSet.

A Select Rules from the
database and\ssign

to this
RuleSet.

A Activatethe new
RuleSet.

KEYSIGHT
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& Rule & Rule-Set Editor
Ruleset

-4 Ruleset-DB

=4 resistor
@ Agilent_Default
=4 Speed

@ Agilent_re
s M heed VWait
® Accurate_am
| Auto_Guard
-__] Remote_Sense
_ 4 Accurate
Agilent_Swap_S& |
Remote_Sense_A |

Remote_Sense_B 1
Remote_Sense_A.|
Remote_Sense_Gl|
Agilent_re
Agilent_ed
Agilent_en
Accurate_wait
Accurate_am
Agilent_fr
Custom_ed_en
+__] capacitor

s000000SPSTSISS

®

Down

® Agilent_Swap_S& | |

oo ) _someae

| | Rule Datat
Rule Name Device Gain Min Gain Max Phase Min | Phase Max CPK Run |
| Agilent_Aut... resistor, ca... [NfA MNiA (28 NIA 10 S ~
| Agilent_re resistor, ca... [Nf& NIA A& NJA
Agilent_am  |resistor, ca... |NA& NJA i, NJA Ll
Speed_Wait
iv'RuIe Description; -, [Rule Action A=l
| || i
| Name |speed_watt ) [ Device
‘ 2|l ™ capacitor [~ zene I™ diode
| Description |
LI‘ v fet IV fuse IV inductor
capacitor di IV jumper IV potentiometer [V switch
[ fet v
|Device —J IV transistor IV resistor
~Rule Formulation 1
: s Assigned Action Available Action
% Merge with Existing Test ¢ Start as new Test
[ Rule Validation 1 4 Bus Sense ol
‘ |
‘ Parameter | Enable | Min I Max | Ampltude
| Gain [False [naz, [ || Astu Range
| Phase [False [ s, 1| <= [AutoDebug Gus
5 R Ris Senge nr
== 4 ] i
~Stahility B e e —lii
Wait

[V Turn On Stabilty Test
Min CPK

‘ Offset-

(=D

Recover Factory Rules

Rule Assighed to Speed

4

IW— | | Waiting Time (Second)
ER = | | Lowver range ID
|Runs

| | Upper range |30m

Auto Adjust Test Limit v
" Apsolte  Lower Limit ]25 \
% Percentage  Upper Limit 25

Offset 5 i =
»

‘ Step Resolution 1 IJm

T —
New | Clear | Defete (r

Close
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