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Keysight Medalist i3070 Mux 
Analog Test Seminar

Seminar Series: i3070 Analog 
Test
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i3070 Test Types 

Å.discharge

ÅPins

ÅShorts

ÅAnalog in Circuit

ÅVectorless Test

Unpowered Test

ÅTurn on Power Supply

ÅDigital In Circuit

ÅBoundary Scan

ÅPowered Analog and Mixed

ÅDevice programming

Powered Test

Seminar Series: i3070 Analog 
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Analog AutoDebug
Sample Measurement
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Original Measurement: mean = 284k

resistor 249k, 41.3, 161, re6, wb, ar5.00, wa0.854m, sa , sl , en

Final Measurement: mean = 246k

resistor 249k, 10 , 10, en, ar200m , sl , wb, wa0.854m, ed , sa , re6
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Analog Test
The Measuring Operational Amplifier (MOA)
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IDUT = 
VS

RDUT

IRref =  -
VMOA

RREF

ÅNo Voltage Difference Between Inputs

IDUT = IREF 

ÅNo Current Into or Out From Inputs
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Analog Test
Device Test Configurations

5

-

+ MOA

DUT

Reference 

Resistor = RREF
Internal DC & AC 

Source = VS

IDUT
VMOA

IREFS bus

I bus

Phase 

Synchronous 

Detector & 

Internal AC 

Voltmeter

Reactive 

Devices:
Capacitors,

Inductors

RREF

Internal DC 

Source = VS

-

+
MOA

S bus
I bus

P-N Junctions:
Diodes, 

Transistors, 

Zener Diodes

-

+

MOA

DUT
VS

IDUT
VMOA

IREF

Resistive:
Resistors, Jumpers, 

Switches, FETs, 

Fuses 

RREF

S bus

I bus

Seminar Series: i3070 Analog 
Test

IDUT

IREF



PagePagePage

Analog Test ςMeasurement Error
Effect of Circuit Topology

6

VMOA

RREF
VS IDUT

IREF-

+

MOA

S bus I bus

ZSG ZIG

Parallel 

Current path
IREF = IDUT 

-

+

MOA

DUT

Reference Resistor

RREF
ASRU Voltage Source

VS

MOAôs Output Voltage
IDUT

VMOA

IREF

S bus I bus

RDUT = -
VS

VMOA

x RREF

IF  IDUT = IREF  Then

IDUT = 
VS

RDUT

IREF =  -
VMOA

RREF

Seminar Series: i3070 Analog 
Test



PagePagePage 7

Analog Test - Guarding
Reducing the Effects of Topology Using the G-Bus
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G bus

ISG

Virtual Ground
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I N T E R A C T I V E  G U A R D

09.10p ςBTI Top Features

Enhancement:
ÅDuring guarding application, software 

automatically generates a schematic 

view of the surrounding circuitry

ÅUser can add/remove guard points by 

clicking on the schematic view

Benefits:
Å>2 times faster in adding guard points 

compared to BT-Basic

ÅGreatly reduces dependency for printed 

board schematics during debug

Click to add/remove guarding



PagePagePage

Analog Test ςMeasurement Error
Reducing errors in the Measurement System with Kelvin 
Measurement
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G bus

Ideal

ñsaò to measure voltage actually 

applied to DUT (VSG)

ñsbò moves virtual GND of MOA from ASRU to DUT

ñslò to eliminating the voltage drop across ZIGĄ IIG = 0

Correct offset error in VMOA using ñenò to measure VZG offset at the MOA inputs
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Analog Test ςReversing Connections
Reducing the Effects of ZIG
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VOFFSET

IIG = 
VOFFSET

ZIG

If ZSG is larger than ZIG: Reverse the connectionsé

Increasing ZIG will decrease the error current IIG
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Analog Test Generation
Tolerance Multiplier

Seminar Series: i3070 Analog 
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ÁDefinition:

Á s is the standard deviation of the measurement process.
Á | XMAXςXMIN |  is the error tolerance of the measurement system.

Given:  1KW°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 = 20W
6s

20W
Ò  5

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 16.7W.

6s

ððððððð Ò  Tolerance Multiplier

| XMAX ïXMIN |

-or- sÒ  16.7W
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Analog Test Generation
Sensing - multiwire
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Prevent Sensing

Force Sensing
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Analog Test Generation
Sensing - multiprobe
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Encourage Probes

Force Probes
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Engineer Interface 
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Menus & Actions

Test

Panel
Status

Panel
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Analog Test Options 
Primary
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Option            Code Mneumonic Setting Type

Amplitude (V) (am X) Value Entry

Frequency (fr X) Drop Down List

ASRU Range (ar X) Value Entry

Reference (re 1 - 6) Drop Down List

Wideband (wb) Check Box

ASRU Speedup (as) Check Box
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Analog Test Options
Sensing & Higher Precision
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Option            Code Mneumonic Setting Type

Sense A (sa) Drop Down List 

Sense B (sb) 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

Seminar Series: i3070 Analog 
Test
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Analog Test Options
Miscellaneous
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Option            Code Mneumonic Setting Type

Current Compliance (ico 0 - 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/Fail (pf) Check Box

Seminar Series: i3070 Analog 
Test
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Analog Test Options
Time Consuming Options: ed, en, wa, dwa, fi
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DVM

Time Consuming Options

ÅEnhancement

ÅExtra Digit

ÅWait and DWait (s) 

ÅFilter (n)

Seminar Series: i3070 Analog 
Test

ÅRequired for S-bus Sensing

Å5 Measurements per Resistive DUT

Å15 Measurements per Reactive DUT

ÅRequired with Frequency = 128 Hz

ÅEach Measurements Takes 1 Line-CycleÅWait ïDelay s-seconds Between 

Connection & First Measurement

ÅDWait ïDelay s-seconds Between

Connection & All Measurements

ÅRepeat Measurement Process n-times

ÅAverage the ñnò Results
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Engineer Interface
Micesllaneous Details
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ÅSwap S-bus and I-bus connections with 

a single mouse click.

ÅCheck Box to comment a test.

ÅCheck Box to mark a test permanent.

ÅSave button saves any test checked for 

save in the ñSave Testò column.

o A passing test will automatically 

check the ñsaveò box.

o Any option change will un-check 

the ñsaveò box.
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Select Component Type for Debug
Allows re-ordering of tests. 
Compiles each device test before execution. 

{ŜƭŜŎǘ ά!ƴŀƭƻƎ InCircuitέ ŀƴŘ άwǳƴ AllAICέ ŦƻǊ tǊƻƎǊŀƳ ±ŜǊƛŦƛŎŀǘƛƻƴ
Runs all analog tests as run in production.

Analog Debug

Seminar Series: i3070 Analog 
Test
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Å Rules-based automatic debugging of unpowered tests.
Å Customizable to match your debug strategy. 
Å Default and User-Defined rules are stored in a database. 

C:\Agilent_ICT\ lib\properties\com\agilent\mtd\agt3070\application\analogdebug\ruleAndRulesetEditor\Rule.xml

Å Default and User-Defined rule-sets are created using database rules.
C:\Agilent_ICT\ lib\properties\com\agilent\mtd\agt3070\application\analogdebug\ruleAndRulesetEditor\Ruleset.xml

Å Rule Editor allows additions & modifications to rules and rule-sets.

Analog AutoDebug

Seminar Series: i3070 Analog 
Test
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ÅSelect New.

ÅName the Rule.

ÅClearthe previous 
Rule definition.

ÅDefine the behavior 
of the new Rule:

VApplicable devices
VDebug action
VStability test 

ÅSavethe new Rule.

AutoDebugRule Editor
Create a Rule

Seminar Series: i3070 Analog 
Test
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ÅSelect New.

ÅName the Rule-Set.

ÅSelect Rules from the 
database and Assign
to this 
Rule-Set.

ÅActivate the new 
Rule-Set.

AutoDebugRule Editor
Create a Rule-Set

Seminar Series: i3070 Analog 
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