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Focused Test Inc: FTI 1000

Introduction

Purpose of this Manual

The purpose of this manual is to provide information about the AC libraries and tests that can potentially
be run in FTI Studio, as well as information regarding the Instrument Configuration, Library Manager,
and FTIMarker applications.

Please consult the FTI Studio User Interface Manual for detailed and specific information regarding the
interface and creating/running tests.

The tests within each library chapter are arranged in tabular order and follow this format:
Overview: indicating what the general purpose of the test is,
Description: describes how the test performs and functions

Simplified Schematics/Block diagrams: presents a pictorial and conceptual overview of the functioning
of the test

Test parameters: includes a screen capture of the test as well as testing parameters and values

Important Note:

Although the FTI 1000 system you purchased has the ability to run all the tests we provide, some of the
tests are specific to the type of equipment you are using including any add on equipment. If your
Focused Test representative has not covered or gone over with you specific tests that are to be run on
your system(s), any excluded tests are not meant to be run and may result in run time errors.
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Chapter 1:
Working with FET AC Library Tests

Working with FET AC Library Tests
AC Kelvin

AC Kelvin Engr.

AC VGS

AC UIL_dutON

ACUIL

AC UIL Multi

AC Gate Charge Isource

AC Gate Charge IsourceX

AC RGCG

AN N N N N N

Libraries and Tests

Libraries in FTI are defined by the Library Manager application. This application contains a list of all the libraries
and tests provided to FTI Studio. Depending on what components you are testing and what needs to be tested, you
may not be able to run every single test. A run through of the Library Manager application and how to add
additional tests is discussed later in the manual.

Important Note:

Although the FTI 1000 system you purchased has the ability to run all the tests we provide, some of the
tests are specific to the type of equipment you are using including any add on equipment. If your
Focused Test representative has not covered or gone over with you specific tests that are to be run on
your system(s), any excluded tests are not meant to be run and may result in run time errors..
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AC Kelvin Test

Overview:

The AC Kelvin Test, checks the Kelvin connection on the DUT utilizing the AC board.

Description:

The Gate is connected to the Pattern Generator Source pin, which is generating current.

The test runs by forcing a current (parameter Gate Current is typically 20mA) into the Gate pin, across
the kelvin connection at the drain and again across the kelvin connection at the source into ground.
Digitizer 1 is used to measure the voltage from the kelvin connection across the Gate, Drain, and Source.
As long as the Kelvin connection is valid, there will be a low resistance through the current forced across
the Kelvin connections and closed relays. Digitizer 2 is used in Engineering mode only and will be
discussed in the next test description.

AC Kelvin Test — Sum of Kelvin Resistances, Gate, Drain, Source

Configuration for N-Channel and P-Channel devices, 3 pin series path + Gate.

Digitizer Ch2 Drain Kelvin R

ol

KH209
S F

S
Pulse Gen Gate Kelvin R%
/
ISource
IMeas —0)6—‘_ @
Digitizer Ch1

K119 Source Kelvin R
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AC Kelvin Test Relay State

If the user were to click on the graphics button, to bring up the relay state in the test
programming environment, it would bring up the following image.

AC7.1 (location 3) Relay State

Form  Options  Relay Help ACKelvin (Occurrence=1) I~ Stay ontop
Resume Step Halt here Halt on selected --» l-AG(elvin

R332

MODULE OUT

As the user is aware, the RED highlighted lines are the ones connected to the activated relay
contacts shown in green. To get a clearer view, the image is inverted on a separated color
channel to improve clarity.
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AC7.1 (location 3) Relay State
Form  Options  Relay

Halt here

Koz K20z
05 1

=
R81 R82

USER INDUCTOR
J25 J23

HY
L

FG
Cap Meas

% 324047324008

PG_IGET
IGBT_ctrl

ILT_Sens

USER GATE
K209 0

K208

" k21
18

-
R182 R778
S

“

R766 R767

" K22z
63

-
R774

T kzes Uokzes

250 500

10

R893

Ky
1K

R768

KL2334C
DIGI

K201
K103
K202 10K
& K113
K203 0.1urR184

PG_IS MODULE OUT 200 C187
ISource

R151 Ks8_10

IMeas

AC Kelvin Test Parameters

GateCurrent
GateKelvin
Pulsewidth
RKELVIN_MaX
Samples
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Focused Test Inc. FTI 1000

EngMode False for manufacturing, True for engineering

Gate Current Amount of gate current for stimulus

Gate Kelvin True for Measuring Kelvin

PulseWidth Length of time, in seconds, to apply current.

This must be set long enough for the power to rise fully. With longer
cables, or coaxial cables going to a prober, extra time will need to be used,
especially with higher voltage devices.

Adjust the pulse (increase PulseWidth) until a stable reading is achieved.

RKELVIN MAX Upper Specification Limit

Samples Number of measurement samples to average result.

The digitizer on the AC board can be programmed from 200kSPS to 25
MSPS. For this test, it is usually programmed to 1IMSPS for a sample rate
of 1uSec per sample.

Five (5) is normally adequate, but at lower currents, or with more noise,
more samples may be required.

If the number of samples is increased, PulseWidth may need to be
increased to match. For example 100 samples would take 100 usec, so with
a PulseWidth of 2msec, this allows 1.9 msec for the voltage to stabilize,
which would be enough for low voltages, but above 100V make sure the
value is settled. If you try to reduce PulseWidth so that it is less than the
time required to make the measurements, the software will generate an
alarm each time the test runs.

Measurement samples are taken at the end of the pulse.
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AC Kelvin Test Example Datalog

| DataLogger | Binner = Summary
Bin Yaeld

Vet Yol DEVICE 1 FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS

[ SkeYieu TestName Test Min Value Max

Raw Dala ACKelvin 1.0 0.0000hrs 932.643mOhwz 10.0000hrs KELVIN Resistance

| Water Map
| Statistcs
Hiztograms
Trend Flots

Conelation

' WaterMap J
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AC Kelvin Test Engineering

Overview:

The AC Kelvin Test Engineering, checks the Kelvin connection on the DUT utilizing the AC board with
additional results to provide debug abilities.

Description:

The Gate is connected to the Pattern Generator Source pin, which is generating current.

This test is split into 5 parts. The first part is identical to the Production AC Kelvin Test discussed in the
last section. The next part is using Digitizer 2 to measure the combination of Drain + Source. The alst 3
parts individually test the Gate, Drain, and Source Kelvin resistance.

Step 1 — Gate + Drain + Source Kelvin Resistance & Drain + Source.

The test runs by forcing a current (parameter Gate Current is typically 20mA) into the Gate pin, across
the kelvin connection at the drain and again across the kelvin connection at the source into ground.
Digitizer 1 is used to measure the voltage from the kelvin connection across the Gate, Drain, and Source.

AC Kelvin Test — Step : Sum of Kelvin Resistances, Gate, Drain, Source, Sum of
Drain, Source

Configuration for N-Channel and P-Channel devices, 3 pin series path + Gate, Step 1 — Digitizer Ch1 All
3, Digitizer Ch2 Drain + Source.

Digitizer Ch2

Drain Kelvin R
oo e o5

N

S
Pulse Gen Gate Kelvin R %

ISource /
IMeas g S— @

Digitizer Ch1

gt

K113 Source Kelvin R
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Step 2&3 — Source Kelvin Measurement.

This now starts the testing of the Gate, Drain, and Source independently. The first part of this, Step 2&3,
shorts the Gate and Drain to test the Source. The Drain is shorted by KH219 and the Gate is shorted by
KH217. The Digitizer Channel 2 is used to test the voltage on the Source, as this is closer to the Source
pin, than Digitizer Channel 1. The Gate Kelvin resistance is then the absolute value of the voltage on
Digitizer Channel 2 divided by the force current, (parameter Gate Current is typically 20mA) into the
Gate pin.

AC Kelvin Test Engineering — Steps 2&3

Configuration for N-Channel and P-Channel devices, 3 pin series path + Gate,
Steps 2 & 3 — Digitizer Ch2.

KH219

\ /‘ K105

i

Digitizer Ch2

Pulse Gen

b

ISource

Digitizer Ch1 S \
~MW-

K119 Source Kelvin R
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Step 4&5 — Drain Kelvin Measurement.

These 2 steps open the short at the Drain, and now short the Gate via relay KH210. The Digitizer Channel
2 is used to test the voltage on the Drain, as this is closer to the Drain pin, than Digitizer Channel 1. The
Drain Kelvin resistance is then the absolute value of the voltage on Digitizer Channel 2 divided by the
force current, (parameter Gate Current is typically 20mA) into the Gate pin.

AC Kelvin Test Engineering — Steps 4&5

Configuration for N-Channel and P-Channel devices, 3 pin series path + Gate,
Steps 4 & 5 — Digitizer Ch2.

Digitizer Ch2 Drain Kelvin R

S
Pulse Gen \
/

ISource

IMeas

Digitizer Ch1
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Step 6&7 — Gate Kelvin Resistance.

These 2 steps open the short at the Gate and re-instate the short at the Drain. The Digitizer Channel 1 is
now used to test the voltage on the Gate, as this is on the correct side of the Gate to make a valid
measurement. The Gate Kelvin resistance is then the absolute value of the voltage on Digitizer Channel 1
divided by the force current, (parameter Gate Current is typically 20mA) into the Gate pin.

AC Kelvin Test Engineering — Steps 6& 7

Configuration for N-Channel and P-Channel devices, 3 pin series path + Gate,
Steps 6 & 7 — Digitizer Chl.

Digitizer Ch2

S

Gate Kelvin R %/
ISource
IMeas —o)&—d_ @

Digitizer Ch1

Pulse Gen
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AC Kelvin Test Engineering Parameters

El Misc
EngMode
GateCurrent
GateKelvin
Pulsewidth
RKELVIN_Ma&X
| Samples

EngMode False for manufacturing, True for engineering

Gate Current Amount of gate current for stimulus

Gate Kelvin True for Measuring Kelvin

PulseWidth Length of time, in seconds, to apply current.

This must be set long enough for the power to rise fully. With longer
cables, or coaxial cables going to a prober, extra time will need to be used,
especially with higher voltage devices.

Adjust the pulse (increase PulseWidth) until a stable reading is achieved.

RKELVIN MAX Upper Specification Limit

Samples Number of measurement samples to average result.

The digitizer on the AC board can be programmed from 200kSPS to 25
MSPS. For this test, it is usually programmed to 1IMSPS for a sample rate
of 1uSec per sample.

Five (5) is normally adequate, but at lower currents, or with more noise,
more samples may be required.

If the number of samples is increased, PulseWidth may need to be
increased to match. For example 100 samples would take 100 usec, so with
a PulseWidth of 2msec, this allows 1.9 msec for the voltage to stabilize,
which would be enough for low voltages, but above 100V make sure the
value is settled. If you try to reduce PulseWidth so that it is less than the
time required to make the measurements, the software will generate an
alarm each time the test runs.

Measurement samples are taken at the end of the pulse.
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AC Kelvin Test Engineering Example Datalog

Datalogost  Brner | Summay

Bin Yield
Test Yield
She Yield
Raw Data
Wales Map
Stateacs
Histogranms
Tiend Plots
Correlabon

‘Wates M J

DEVICE 1
TescName
ACKelvan
ACERelvin
ACKRelvin
ACEelvin
ACERelvin

FLOW Wew? Llow
Test
.0

SITE 1 SBIN 2 HMBIN 2 FAIL

Nin

0.0000hm=
0.0000ms
0.0000hms
0.0000hms
0.0000kms

Value
291.814mOhms
267,66 1m0Ohms
29.7750hms
29.5930mmna
868.152m0Ohms

Page 16

Max

10.0000hm=
10.0000hms
10.0000hms
10.0000hms
10.0000hms

KELVIN Resaistance (| 0.618YV)
Prain + Source Resiatance |
Source Resistance {( 0.004V)
Prain Reaistance (~0,008V)

Gate Resisvance

[ 0.617V)

0.005V)
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AC VGS Test

Overview:

The AC VGS test utilizes the AC board to measure the DC VGS.

Description:

The Gate is connected to the Pattern Generator Source pin, which is generating current while the Gate and
Drain are shorted together.

The test runs by forcing a current (parameter Gate Current is typically 10uA) into the Gate pin, and
measuring the voltage on the Gate Sense line with Digitizer Chl.

AC VGS Test

Configuration for N-Channel and P-Channel devices.

Digitizer Ch1

V4

F
ISource /

Pulse Gen &_ h
N
A

K119
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AC VGS Test Parameters

I Program Instruments J ACVqs Configuration L

Test Method Configuration ————————————

5 Limits
| VGS_Max
[ VGS_Mn 04

= Setup ————
| Gate_Current 1E-05

| 0.0006

VGS Max Upper Specification Limit

VGS Min Lower Specification Limit

Gate Current Amount of gate current for stimulus

PulseWidth Length of time, in seconds, to apply current.

This must be set long enough for the power to rise fully. With longer
cables, or coaxial cables going to a prober, extra time will need to be used,
especially with higher voltage devices.

Adjust the pulse (increase PulseWidth) until a stable reading is achieved.

AC VGS Test Example Datalog

Datalogger | Binner Summary

BinYield
TestYield DEVICE 4 FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS

Site Yield TestName Testc Min Value Max

ACVgys 2.0 400.000mV 1.555V 5.000V

| Raw Data

Waler Map

Statistics

Histograms

Trend Plots

Correlation _J(

Waler Map o % Vettical " Homzontal
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AC UIL_dutOn Test

Overview:

The AC UIL_dutOn test utilizes the AC board to test the Unclamped Inductive Load test for avalanche testing
by turning on the DUT, in order to reduce the inductor charging time.

Description:

The UIL test takes place in 3 steps. The first step is to charge the capacitor with the resistive load to stabilize
the capacitive charger. The capacitor will act as the Vpp supply.

The second step is to connect the inductor and to disconnect the resistive load on the capacitor. There are three
choices for the inductor used. The first is a discrete inductor plugged into the tester. The second choice is the 6
user value chosen inductor box and the third choice is the user chosen EPROM inductor box.

The third step, monitor both the BV pgs voltage and I, current in order to determine the Peak Avalanche Drain
Voltage and Drain Current. When the Drain current has hit the peak value the DUT is turned off by driving the
gate to zero and the high speed switch is opened. Then the inductor discharges. The information obtained from
the digitizers is used to calculate the Avalanche pulse width and the dissipated energy.

Page 19
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AC UIL_dutOn Test

Configuration for N-Channel and P-Channel devices.

o

CAP L
CHARGE Voltage

Floating
Ground

Pulse Gen
IGBT

IGBT_cntrl

IGBT_sense

KL208

User
Inductor

!

Sy

Digitizer Ch2

Sy

Digitizer Ch1

KH214

pe

Pulse Gen

PG OUT

Page 20

Step 1. Charge the VDD to the necessary voltage.
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Focused Test Inc. FTI 1000

Configuration for N-Channel and P-Channel devices. Step 2. Connect the inductor to the DUT, disconnect the
resistive load and connect and turn on the Gate pulse generator.

KL208

User
Inductor

CAP
Low R778 R773
CHARGE \oltage

R766 R767

Floating
Ground

S

Digitizer Ch2

Pulse Gen
IGBT

IGBT_cntrl @

Digitizer Ch1

IGBT_sense

Pulse Gen

PG OUT

Page 21
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Configuration for N-Channel and P-Channel devices. Step 3. Monitor BVpgs voltage and I current. Drive

Gate to zero and turn off high speed switch when Ip current hits peak to disconnect Vp to allow inductor to
discharge. Calculate avalanche pulse width and the dissipated energy.

CAP
CHARGE  \poltage

Floating

Ground

Pulse Gen
IGBT

IGBT_cntrl —,7—0%——,
IGBT_sense %_\—

User
Inductor

R778

R773

R766

R767

Sy

Digitizer Ch1

I

Wy

Pulse Gen

PG OUT

. (—\

Page 22

FT1 1000 Manual




Focused Test Inc.

FTI 1000

AC UIL dutOn Test Parameters
Program Golden Units || Program Profiler

Program Variables

Program Instruments

— Test Method Configuration

EnergyMax

UIL_dutOn Configuration

EI ———— e

0.1

EnergyMin

0.01

Peakl_max

36

Peakl_min

10

Pulse\widthM ax

0.0002

PulseWidthMin

1E-05

VavalMax

45

Vavaiin

CapVokage

24

36

D

20

Inductance

0.0003

VGS
CorrectionF actor

20

False

0

VeifyOnly
-s up

False

False

CoawalGateConn

False

DrainClampY

AUTO

 EngMode

False

FiterlDspike

True

| ScopeTimeBase

E Setup_|
CheckindT olerance

AUTO

E Setup_ _
' l GateR 250hms

5

Checkinductance

False

Inductor1

1E-05

Inductor2

0.0001

Inductor3

0.0003

Inductord

0.00

InductosS

0.003

Inductor6

0.0

InductorSelction

3

InductorType

Discretelnductor
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Energy Max

This value is calculated, using the following equation. E4g = %L - 13 . As shown

in the test parameters on the previous page, the value of 0.1 is in joules and is the
default value that the software enters. For and Inductance of 300uH with a 5%

Tolerance (inputted by user in CheckIndTolerance field), and a maximum current
of 36 Amperes the calculation is, E45 = %1.05 -0.0003-36-36 = 0.2041

Energy Min

This value is calculated, using the following equation. E4g = %L - 13 . As shown

in the test parameters on the previous page, the value of 0.01 is in joules and is the
default value that the software enters. For and Inductance of 300uH with a 5%
Tolerance (inputted by user in CheckIndTolerance field), and a maximum current

of 36 Amperes the calculation is, E4g = %0.95 -0.0003-10-10 = 0.0143

Peak Imax

Upper Specification Limit — chosen by user

Peak Imin

Lower Specification Limit — chosen by user

PulseWidthMax

. . . . . Ll
This value is calculated, using the following equation. tp,;s. = BV—D . As shown
DSS

in the test parameters on the previous page, the value 0.0002 is the
default value. For and Inductance of 300uH with a 5% Tolerance (inputted by

user in CheckIndTolerance field), a maximum current of 36 Amperes, and a

BVDSS minimum of 24V, the calculation is, tpys. = 1'05'302% =459 -6

PulseWidthMin

. . . . . Ll
This value is calculated, using the following equation. tpy;s. = BV—D . As shown
DSS

in the test parameters on the previous page, the value 0.0002 is the
default value. For and Inductance of 300uH with a 5% Tolerance (inputted by

user in CheckIndTolerance field), a minimum current of 10 Amperes, and a

BVDSS maximum of 45V, the calculation is, tpyqe = 0'95'3(1}% =633e—6

VavalMax

Upper Specification Limit — chosen by user

VavalMin

Lower Specification Limit — chosen by user

Cap Voltage

Voltage to Charge capacitor to. Choices are 0 to 70V. If 0V is chosen will
place to maximum of 70V. This allows for different Cap Voltage units to be
programmed to maximum value without knowing the specification for each
and every unit.

1D

Peak Inductor current desired in amperes. Range is from -101A to + 101A.

Inductance

Nominal inductance value used

Page 24

FT1 1000 Manual




Focused Test Inc.

FTI 1000

VGS

-20V to +20V. Choose correct value for either N Channel or P Channel

Calibration Verify

Please see Calibration Option, next section.

Correction Factor

Please see Calibration Option, next section.

VerifyOnly

Please see Calibration Option, next section.

CheckCapVoltage

In engineering mode, to check capacitor voltage, set to True. See
CheckCapVoltage section to see the one additional item added to the datalog
when this is set to TRUE.

CoaxialGateConn

In engineering mode, for using a coaxial connection set to True, else False

DrainClampV

Clamp Voltage to be applied. Range is from 50 to 800V and is done AUTO or
manually. This is for hardware protection in the event the DUT fails.

EngMode

Engineering Mode, Set to True for engineering mode, False for no
engineering mode. In engineering mode additional information is provided to
the test engineer. See Engineering Mode Datalog Section to see additional
information.

FilterIDSpike

Filter out spike in current waveform. Choices are True for yes, and False for
no.

ScopeTimeBase

Choices are 10uS/division to 1mS/division, or to use Auto for calculated value

Page 25
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GateRes

Gate Resistance. Choices are 0, 10, 25 50 Ohms

CheckIndTolerance

Tolerance value in percent. If CheckInductor is True, the inductance value will be

measured and compared against tolerance

CheckInductor

True to check inductor value and will be included in the datalog value, else False.
Uses L*di/dt to calculate the inductor.

PEVICE 04 FLIM Mew) Low SITVE 1 SPIN 1 MDIN L PASS

Teztlane Hin Value Bax

Inductorl

10uH — All values in here are user selectable for the Inductor Box that holds 6
inductors.

Inductor2

100uH — All values in here are user selectable for the Inductor Box that holds 6
inductors.

Inductor3

300uH — All values in here are user selectable for the Inductor Box that holds 6
inductors.

Inductor4

ImH — All values in here are user selectable for the Inductor Box that holds 6
inductors.

Inductor5

3mH — All values in here are user selectable for the Inductor Box that holds 6
inductors.

Inductoré6

10mH — All values in here are user selectable for the Inductor Box that holds 6
inductors.
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InductorSelection

For this test, AC UIL_dutOn, it does not matter what is entered in this
field.

InductorType

Discretelnductor: for external discrete inductor

InductorBoxSlotl: Chooses value in Inductorl slot above.
InductorBoxSlot2: Chooses value in Inductorl slot above.
InductorBoxSlot3: Chooses value in Inductorl slot above.
InductorBoxSlot4: Chooses value in Inductorl slot above.
InductorBoxSlot5: Chooses value in Inductorl slot above.
InductorBoxSlot6: Chooses value in Inductorl slot above.

InductorBox_Select Inductance Value — If the inductor values are

programmed into the Inductor box EPROM, the user would enter the

desired value of inductance in the nominal inductance value field, and the
EPROM Inductor box would select the closest value.
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AC UIL dutOn Calibration Options/Test Parameters
Calibration Verify False

Correction Factor

VerifyOnly False OR True

B Setup_Calibrabin
Calbeatoei/enty

53 VediOnly
Datalogge | Birrwr | Summary
Bn Yield )
TestVield

DEVICE B4 FLOW MewPlow SITE 1 SBIN 1 MBIN 1 PASS
Site Yisld TestName Test Hin Value Max
UIL_dutOn 3.0 200.000V 254.119W 300.000V Peak Avalanche Drain Voltage
! UIL_dutOn . 1.0004 5.208A 36.000A Peak Avalanche Drain Currentc
Water Map UIL_dutOn . 1.000us 5.880us 200.000us Avalanche Pulse Width
élz“"o“' UIL_dutOn . 1.000ms 3.663m) 100.00C0mJ Dissipated Energy
UIL_dutOm < 255.000ul 282 .295ul 345.000uH Effective Inductance

Aaw Dala

Histograms
Tiend Plots | | € >

Tests and datalogs UIL_dutOn parameters with the Drain Current being 208mA greater than the desired value
of 5A.

USE THIS TO FOR PRODUCTION WITH NO CALIBRATION FACTOR

£ Setup_Calbeation
| Calibration ety
! ConectionF actor

Datalogger | Binner | Summary |

| 8invieid

Tost Yied DEVICE 85 FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS
Ske Yeld TeatName Tesat Hain Value Hax

UIL_ductOn 3.0 200,000V 254.290V 300,000V Peak Avalanche Drain Voltage
UIL dutOn . 1.0004 £.2004 36.0004 Peak Avalanche Drain Current
Waler Map UIL_dutOn 1.000us 6.000us 200.000us Avalanche Pulse Width
l Stafistics UIL_dutOn . 1.000mJ 3.642mJ 100. 000m] Dissipaved Energy

UIL_ducOn . 255.000uH 281.733uH 345,000uK Effective Inductance

Raw Data

[ Hislograms
| Trend Fiots | ] il ) [+

Tests and datalogs UIL_dutOn parameters with the Drain Current being 200mA greater than the desired value
of SA.

v

Calibration Verify = FALSE, Correction Factor = 0, tests DUT without Correction Factor
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Calibration Verify

True

Correction Factor

0 or Calibration Factor

VerifyOnly True

| ComechionFactol
felOnly

Datalogoer | Binee || Summary |
| BnYield
| TestYiekd

Site Yietd

DEVICE 86 FLOW HewPlow SITE 1 SBIN 1 MBIN 1 PASS
TestName Test Min Value Max
UIL_ dutOn 3.0 44,7504 5.220A S5.2504

DUT Peak Current
Haw Data

‘Waler Map

Stahshics
Histograms
| TrendPlots ||| € >

Tests and datalogs ONLY DUT Peak Current, showing that without calibration it is 220mA greater than the
desired value of 5A.

USE THIS TO VERIFY UNCALIBRATED VALUE

|E1 Setup_Calibration

‘ ComectionFacior
| VeslyOrly

—_—
| Daslogos Brnerl Surmary |
Bin Yield

| Teat Viekd

DEVICE 93 FLOW NewFlow SITE 1 SBIN 1 MBIN 1 PASS
TeatName Tesc Hin Value Max
UIL_dutOn 3.0 4,.750A S.033A 5.250A

DUT Peak Current

Waler Map

Stahishes
l Histograms |
L TrrdiPin [ 2]
Tests and datalogs ONLY DUT Peak Current, showing that with calibration it is 33mA greater than the desired
value of 5A. This value will move around a bit, based upon the switching times of the DUT.

v

USE THIS TO VERIFY CALIBRATED VALUE

Calibration Verify = TRUE, and VerifyOnly = TRUE, will verify DUT Peak Current only, with or without a
Correction Factor
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Calibration Verify True

Correction Factor 0 or a calibration factor

VerifyOnly False

S“_M
| CaltwalioniVanly
| Conectonf actor

sifylnd

Datalogger Bm«l Summary |

Bin Yiedd

l Test Yield DEVICE 87 FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS

Si= Yield TestNams Test ¥in Value Max

UIL_ dutOn 3.0 4.7504 5.004A 5.2504 DUT Peak Current

UIL_dutOn 3.1 -10.000 226.103m 10.000 Enver this value into the Cor

Raw Data
Water Map

[ Stalishes

I Histograms v
| Teand Prors |LISHE ——— — i — il 8

Tests and datalogs the value of DUT Peak Current — Calibrated to the desired value - and the calibration factor
that needs to be entered into the Correction Factor field on the Test Method Configuration Panel. Calibration is
done by measuring the time delay between the desired Value (in this case, 5.0A) and the value measured (in

this 5.220A from the previous screen) and using V = L determmes a delta I value to aim for.

USE THIS TO DETERMINE CALIBRATION FACTOR

‘Setup_Cahbrabon
| CalionationVesty

DD‘GLC‘)?' Brn:cl Surmayl

DEVICE 88 FLOW WewFlow SITE 1 SBIN 1 HBIN 1
TestName Test Min Value
UIL_dutOn 3.0 4.750A 5.0034 . DUT Peak Current
UIL dutOm 3.1 . 236.284m . Enter this value into the Cor:

Raw Data

| Waler Map |
m=————zzz

| Stateiics - |

[ ey

| Hiztograma | = L!]
Trend Plots ||| €30 2l | =

Tests and datalogs the value of DUT Peak Current — Calibrated to the desired value - and the calibration factor

that needs to be entered into the Correction Factor field on the Test Method Configuration Panel. Calibration is

done by measuring the time delay between the desired Value (in this case, 5.0A) and the value measured (in

—_— " — —

this 5.220A from the previous screen) and using V = L — determmes a delta I value to aim for. Please note

that it does not matter whether or not a calibration factor has already been entered. As long as the
CalibrationVerify is TRUE, the test will be calibrated.
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Calibration Verify = TRUE will calibrate DUT Peak Current and datalog Correction Factor with or without a
Correction Factor in the field.

Calibration Verify False

Correction Factor Calibration factor

VerifyOnly False OR True

Datal.ogger [ Brnelj Sumemary ]
[ BinYield

lm DEVICE 89 FLOW WewFlow SITE 1 SBIN 1 HBIN 1 PASS

Site Yield TeatName Teat nin Value Hax

UIL_cutOn 3.0 200,000V 253.435v 300.000V FPeak Avalanche Drain Voltage
UIL _dutOn . 1.000a 5.0074 36,0004 Peak Avalanche Drain Current
Waler Map UIL _dutOn . 1.000us 5.760us 200.000us Avalanche FPulse Uidth

ST UIL dutOn . 1.000mJd 3.364m) 100.000mJ Dissipated Energy
UIL_durOn . 255.000uH 281.510uB 345.000uH Effective Inductance
Heztograms -

[ Tremd Pits |20 i | 3

Tests and datalogs the value for the UIL_dutOn tests, with the Peak Avalanche Current calibrated to the
corrected value.

Raw Data

USE THIS FOR PRODUCTION WITH CALIBRATION FACTOR

Datal.ogger
| 8invied
l Test Yield

DEVICE 92 FLOW New¥low SITE 1 SBIN 1 MBIN 1 PASS

Sha Yield TestNam= Ta=t Nin Valus= Nax

UIL_ducOn 3.0 200,000V 253.435V 300.000V Peak Avalanche Drain Voltage
UIL_ducOn 1.0004 4.992A 36,000k Peak Avalanche Drain Current
Wafei Map UIL_dutOn 1,000us 5.760us 200,000us Avalanche Pulae Width

3.
3.
Suatistics DIL_dutOn - X3 1. 000 3.321m) 100.000md Diasipated Energy
UIL dutOn 3. 255.000ul 282 .370uH 345.000uH Effective Inductance
Histograms G
[ Trand Pats || €112 S —E R — | p— S —— 3 L]
Tests and datalogs the value for the UIL_dutOn tests, with the Peak Avalanche Current calibrated to the

corrected value. Please note that it does not matter whether or not the VerifyOnly is True or False, the presence
of the corrected value is all that is necessary to test and datalog the corrected results.

Raw Data

Calibration Verify = FALSE with a Correction Factor tests and datalogs the UIL_dutOn tests only with or
without the VerifyOnly field TRUE or FALSE
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AC UIL dutOn Test Examele Datalog

Datalogger | Birmer | Summay |

| Bnved |[

[ "lileiddr ‘

DEVICE 1 FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS

| ste view Te=tNane Te=t Min Valus Nax

UIL_dutOn 3.0 24.000V 38.784V 45,000V Peak Avalanche Drain Voltage
UIL_dutoOn 2 10.0004 19.8014 36.0004 Peak Avalanche Drain Current
\Wafer Map UIL_duton 3 10.000uS 149.500us 200,000u3 Avalanche Pulse ¥Widch
|";"‘““"" UIL_duton 5 10.000m) 56.72 7w 100, 000w Dissipated Energy

Raw Data

[ Hetogrom: |
| Trend Pots
| Conelston

| waker Map ‘

AC UIL dutOn Test Example Scope Plot
Progam Goiden Unts | Program Profiee | Progiam Yarakies | Progian Ireiiumerts | UIL_d40n Corligasion | UIL_da0n Scope |

cuments and Setings\Manm'\My Docum 3T PROGRAA L_dulr

AC UIL dutOn CheckCapVoltage Options/Test Parameters
Datalogoes | Bineer || Summary |
B Yield

Tout Yiokd DEVICE 100 FLOW NewFlow SITE 1 SHBIN 1 HBIN 1 PASS

Site Yisld TestNams Test Min Value Max

UIL_dutOn 3.0 200.000V 253.948V 300.000V Peak ivalanche Drain Voltage
UIL_dutOn . 1.0004 5.0064 36.0004 Peak Avalanche Drain Current
Waler Map UIL_dutOn . 1.000u3 5.760us 200.,000us Avalanche Pulse Width

Slatiatics UIL_dutOn . 1.000mJ 3.371wg 100, D00 Dissiyated Energy

UIL_dutOn 255.000uH 281,590uH 345.000uR Effective Inductance

Histograns UIL_dutlOm ‘ 26. 000V Je.T10Vv 46.000v Cap Voltage

Trerd Flots
Comelation
‘Walet Map

Raw Data
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AC UIL dutOn Engineering Options/Test Parameters
Datelogaet | Binnver | Summary |

B Yield DEVICE 99 FLOW NewFlow SITE 1 SBIN 1 HEBIN 1 PASS

. TestName Test Hin Value ¥ax
Ll:ﬂl:fi, UIL dutOn .0 200,000V 253.606V 300.000V Peak Avalanche Drain Volrage
Ste Yiekd UIL_ durOn 1.000A 5.0034 36.000A Peak Avalanche Drain Current
UIL ducOn 1.000us 5.760u3s 200.000u3 Avalanche Pulse Width

UIlL_dutOn 1.000mJ 3.3233m) 100.000mJ Dissipated Energy

UIL dutOn 8.333NKz Digitizer clock sampling freq
3
4

Raw Dala

UIL dutOn 906K Number of digitized samples
.T26A Adjusted ILT ctrip current

300.000unh Selected Inductor value
281.721unh Neasured Inductor value
5.003% Averaged peak current
3.502a icharge
33.600us Inductor charge rate (103-80%
43.320us Inductor charge race (10%-pk)

255.000uH 281.721uH 345.000uH Effective Inductance

26,000V 36.675V 46,000V Cap Voltage

UIL_durOn
UIL_dutOn
UIL_cuton
UIL_dutOn

D S - R R

o

| Trend Picts

W OWWW W W W W W W W

[
-

Conelaton UIL dutOn

I Waler Map

w
-
]

UIL_dutOn
UIL dutOn
UIL_dutOn
UIL_dutOn

«w

w W
-
moa W

K3 [ |

Additional information for Engineering Use

Digitizer Clock Sampling | Provides the sample rate information
Frequency

Number of Digitized Provides the number of samples used
Samples

Adjusted Trip Current Provides the adjusted trip current value after calibration factor is
applied

Selected Inductor Value | Provides feedback on what inductor value was chosen

Measured Inductor Provides the measured inductor value
Value

Averaged Peak Current | Provides the now adjusted peak current value measured after
calibration

iCharge This is the current used to charge and recharge the capacitor in
between UIL tests.
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Inductor Charge Rate
(10%-80%)

Provides the time to charge the inductor from 10% to 80%

Inductor Charge Rate
(10%-Peak

Provides the time to charge the inductor from 10% to Peak value

Effective Inductor Value

Provides the measured inductor value

Cap Voltage

Provides the measured capacitance voltage value

Page 34

FT1 1000 Manual




Focused Test Inc. FTI 1000

AC UIL Test

Overview:

The AC UIL test utilizes the AC board to test the Unclamped Inductive Load test.

Description:

The UIL test takes place in 3 steps. The first step is to charge the capacitor with the resistive load to stabilize
the capacitive charger. The capacitor will act as the Vpp supply.

The second step is to connect the inductor and to disconnect the resistive load on the capacitor. There are three
choices for the inductor used. The first is a discrete inductor plugged into the tester. The second choice is the 6
user value chosen inductor box and the third choice is the user chosen EPROM inductor box.

The third step, monitor both the BVpgs voltage and I current in order to determine the Peak Avalanche Drain
Voltage and Drain Current. When the Drain current has hit the peak value the DUT is turned off by driving the
gate to zero. Then the inductor discharges. There is also an option to disconnect the Drain Voltage by opening
the high speed swithch. The information obtained from the digitizers is used to calculate the Avalanche pulse
width and the dissipated energy.

AC UIL Test
Configuration for N-Channel and P-Channel devices. Step 1. Charge the VDD to the necessary voltage.
. 2 4

R82 R83 R84

Inductor

CAP
Low R778 R773
CHARGE Voltage

R766 R767

—— 1000uF
Cc182

Floating
Ground

Sr

Digitizer Ch2

Pulse Gen
IGBT

IGBT_cntrl H]>;>\—¥, @
Digitizer Ch1
IGBT_sense
KH214

Pulse Gen

PG OUT
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Configuration for N-Channel and P-Channel devices. Step 2. Connect the inductor to the DUT, disconnect the

resistive load and connect and connect the Gate pulse generator.

CAP
Low
CHARGE  \voltage

Floating
Ground

Pulse Gen
IGBT

IGBT_cntrl

IGBT_sense

Pulse Gen

PG OUT

KL208

User

Inductor

Digitizer Ch2

Sy

Digitizer Ch1

KH214

p
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Configuration for N-Channel and P-Channel devices. Step 3. Turn on the Gate Pulse Generator, and digitize
BVpss voltage and Ip current from start to finish. Turn the Gate to zero (0) once the peak value is achieved.
Calculate avalanche pulse width and the dissipated energy.

0.5 1 2 4

— A —

R81 R82 R83 R84

User

Inductor 8 16 32 63
CAP A

Low R778 R773

CHARGE \poltage

R766 R767

Floating
Ground

I—‘*@—"—'—O%—

Pulse Gen Optional - Digitizer Ch2
IGBT to turn off

IGBT_cntrl @
Digitizer Ch1
IGBT_sense _\—
; opfe
X KH214

Pulse Gen

R78

PGouT — 5\ \\—o"5

24.9
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14 C UIL Test Pgrameters
I‘Teu WWM

| AvalPulse_Max
AvalPulse_Min

This parameter is no longer used and has no function.

Page 38
FT1 1000 Manual




Focused Test Inc.

FTI 1000

AvalPulse_Max

Upper Specification Limit — chosen by user, or automatically calculated
when AutoComputeLimits is set to TRUE

AvalPulse_Min

Lower Specification Limit — chosen by user, or automatically calculated
when AutoComputeLimits is set to TRUE

Energy Max

Upper Specification Limit — chosen by user, or automatically calculated
when AutoComputeLimits is set to TRUE

Energy Min

Lower Specification Limit — chosen by user, or automatically calculated
when AutoComputeLimits is set to TRUE

PeakImax

Set by user, or automatically calculated when AutoComputeLimits is set to
TRUE

PeakImin

Set by user, or automatically calculated when AutoComputeLimits is set to
TRUE

GateVoltage

Set by user

Inductance

Set by user

PeakDrainCurrent

Set by user

RatedBVDSS

Set by user

VDD

Set by user

DisplayResultsAsPositive

User option to show all results as positive

VDD_DISCONNECT

User choice to disconnect VDD when Peak Drain Current level is
achieved
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CalibrationVerify

B Setup_Calibration ?
Calbwatoriverly True

ComectionF actor |0
VeafyOrly |False

Set CalibrationVerify and VerifyOnly as indicated and run the test.
Datalog will be as shown.

DEVICE & TLOW Wewt low SITE 1 SHIN 1 HBIN 1 PASS
Tea-dare Teat Mis Value Sax

v 0.0 13,9404 1 14,5500
vl 2 2 ’

CorrectionFactor

| ConechionF actor
1 VentyOrly

Set CalibrationVerify and VerifyOnly as indicated and run the test.
Enter the calibration value from the previous datalog information.

DEVICE 7 FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS
TestNane Test Nin Value Bax
UIL 200.0 13.440A 14.0094 14.560A DUT Peak Current

The desired value is 14Amps, the calibrated value is 14.009 Amps.

VerifyOnly

BSetup Colbeatin TSNS 0 NS

CalbeshorVenly
VeolyOnly | True
Set CalibrationVerify and VerifyOnly as indicated with the correction

factor entered.

DEVICE & FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS

TestNane Test Min Value Hax

UIL 200.0 25.200v 36.472V 72.000V Peak Avalanche Drain Voltage
UIL 200.12 100.000mA 13.949A 100.000A Feak Avalanche Drain Current
3

UIiL 200. 29.167us $11,180us 250.000us Avalanchke Fulse Width
UIL 200. 5.6880m 29.510m7 52.920mJ Dissipated Energy

The production datalog contains all the datalog information with the
calibrated value for peak avalanche drain current.

AutoComputeLimits

To automatically calculate limits, set to TRUE, else set to FALSE if user

wants to calculate manually and enter
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DrainClampV

Clamp Voltage to be applied. Range is from 50 to 800V and is done

AUTO or manually. This is for hardware protection in the event the DUT

fails.

EngMode

In this test, EngMode performs no functions

FilterIDSpike

Filter out spike in current waveform. Choices are True for yes, and False
for no.

ScopeTimeBase

Choices are 10uS/division to 1mS/division, or to use Auto for calculated
value

GateDrvResistance

Gate Resistance. Choices are 0, 10, 25 50 Ohms

CheckInductor

True to check inductor value and will be included in the datalog value, else
False. Uses L*di/dt to calculate the inductor.

CheckIndTolerance

Tolerance value in percent. If CheckInductor is True, the inductance value
will be measured and compared against tolerance

Inductorl

10uH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.

Inductor2

100uH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.

Inductor3

300uH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.

Inductor4

ImH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.

Inductor5

3mH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.

Inductoré6

10mH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.
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InductorType DiscreteInductor: for external discrete inductor

InductorBoxSlotl: Chooses value in Inductorl slot above.
InductorBoxSlot2: Chooses value in Inductorl slot above.
InductorBoxSlot3: Chooses value in Inductorl slot above.
InductorBoxSlot4: Chooses value in Inductorl slot above.
InductorBoxSlot5: Chooses value in Inductorl slot above.
InductorBoxSlot6: Chooses value in Inductorl slot above.

InductorBox_Select Inductance Value —If the inductor values are
programmed into the Inductor box EPROM, the user would enter the desired
value of inductance in the nominal inductance value field, and the EPROM
Inductor box would select the closest value.

AC UIL Test Example Datalog

_E'G';LC'O')!‘ y erau Summary 1

| Bin Yield
|_Test Ykt DEVICE 8  FLOW W

i - - ¥ ewF low SITE 1 SBIN 1 HBIN 1 PASS

l Ste Yield TestNamwe Test Main Value Max

IS ] UIL 200.0 25.200V 36.4972V 72 .000V Peak Avalanche Drain Voltage
UIL 200.1 100.000mA 13.9494 100.000A Peak Avalanche Drain Current
\Waler Map vIL 200.2 29.167us 111.180us 250.000us Avalanche Pulse Widch
e UIL 200.3 5.880mJ 28.810mJ 52.920mJ Diasipated Energy

Raw Dats

| Stalishcs

| Histograms ‘
| TrendPiots

AC UIL Test Example Scope Plot

YO,

2006 : Dra Curent
2005 Dran Voltags
N o® ®

-
W

}
\\

-
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AC UIL Multi Test

Overview:

The AC UIL Multi test utilizes the AC board to test multiple Unclamped Inductive Load test pulses.

Description:

The UIL test takes place in 3 steps. The first step is to charge the capacitor with the resistive load to stabilize
the capacitive charger. The capacitor will act as the Vpp supply.

The second step is to connect the inductor and to disconnect the resistive load on the capacitor. There are three
choices for the inductor used. The first is a discrete inductor plugged into the tester. The second choice is the 6
user value chosen inductor box and the third choice is the user chosen EPROM inductor box.

The third step, monitor both the BVpgs voltage and I, current in order to determine the Peak Avalanche Drain
Voltage and Drain Current. When the Drain current has hit the peak value the DUT is turned off by driving the
gate to zero. Then the inductor discharges. There is also an option to disconnect the Drain Voltage by opening
the high speed swithch. The information obtained from the digitizers is used to calculate the Avalanche pulse
width and the dissipated energy.

AC UIL Multi Test
Configuration for N-Channel and P-Channel devices. Step 1. Charge the VDD to the necessary voltage.

Inductor

CAP
Low R773
CHARGE Voltage

R767

—— 1000uF
ci82 KL233AC

Floating
Ground

Digitizer Ch2

Pulse Gen
IGBT

IGBT_cntrl

Digitizer Ch1

IGBT_sense

Pulse Gen

PG OUT
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Configuration for N-Channel and P-Channel devices. Step 2. Connect the inductor to the DUT, disconnect the
resistive load and connect and connect the Gate pulse generator.

CAP
Low
CHARGE \voltage

Floating
Ground

KL232

L 1000uF

™\ cis2

Pulse Gen
IGBT

IGBT_cntrl

IGBT_sense

Pulse Gen

PG OUT

KL214

N~

]

KL218

%_\_

KL208

User
Inductor

A

Digitizer Ch2

S

Digitizer Ch1

KH214

@—-‘———o%—

pe
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Configuration for N-Channel and P-Channel devices. Step 3. Turn on the Gate Pulse Generator, and digitize
BVpss voltage and Ip current from start to finish. Turn the Gate to zero (0) once the peak value is achieved.
Calculate avalanche pulse width and the dissipated energy.

— MMM

R83 R84

User
Inductor

32 63

Low R773
CHARGE Voltage

R767

Floating
Ground

O

Digitizer Ch2

Pulse Gen

IGBT I
IGBT_cntrl —o>6>——, @
Digitizer Ch1
IGBT_sense
KH214

Pulse Gen

PG OUT
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AC UIL Multi Test Parameters

| GateChargelsowceX Conliguation | GateChargelsource Configuistion | UIL Configuation || UIL_dutOn Configuration |

l .ﬂ'h o
EnergyM

— T est Method Configuration

0.0529

EnergyMin

Pulse'\widthid ax

PulseWidthiMin

2.9167E-05

VavalMax

72

| YavalMin

25

| Peakl_min
|E] Setup
CapVolkage

B_
Peakl_max 100
0

36

ID

Inductance

No_0Of_Pulses

TimeBetweenPulses

Fier D spde

| J_Computation

RunTime

| ScopeTmeBase

'E ’_Galeﬂes 50ohms
| @ Setup :

CheckIndT olerance

5

Checkinductance

False

Inductorl

1E-05

Inductor2

0.0001

Inductor3

0.0003

Inductord

0.001

InductorS

InductorSelction

0.003

0m

1

InductorT ype

Discretelnductor

Inductoe

Specifies Indutor 6 value.
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Energy Max

Upper Specification Limit — chosen by user, or automatically calculated when
AutoComputeLimits is set to TRUE

Energy Min

Lower Specification Limit — chosen by user, or automatically calculated when
AutoComputeLimits is set to TRUE

PulseWidthMax

Set by user, or automatically calculated when AutoComputeLimits is set to
TRUE

PulseWidthMin

Set by user, or automatically calculated when AutoComputeLimits is set to
TRUE

AvalPulse_Max

Upper Specification Limit — chosen by user, or automatically calculated when
AutoComputeLimits is set to TRUE

AvalPulse_Min

Lower Specification Limit — chosen by user, or automatically calculated when
AutoComputeLimits is set to TRUE

PeakImax

Set by user, or automatically calculated when AutoComputeLimits is set to
TRUE

PeakImin

Set by user, or automatically calculated when AutoComputeLimits is set to
TRUE

CapVoltage

Set by user

1D

Drain Current set by user

Inductance

Set by user

No_Of Pulses

Number of pulses to test UIL, set by user

TimeBetweenPulses

Time in seconds between pulses set by user

VGS

Gate Source voltage set by user
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CalibrationVerify

O Setup_Calibraion ?
CalwatoriVesly Tiue

ComectionF actor 0

|
VeafyOrly |False

Set CalibrationVerify and VerifyOnly as indicated and run the test.
Datalog will be as shown.

PEVICE 2 TLOW WewT law SETE 1 SRIN I MDIN I PASS
TextNume Tent Ein Valuw Max
UIL Multy 300.0 13.300a 14.03%2 14.700A DUT Peak Cuzcent
UIL_Maley 3100.12 10.000 106 . 800w 10.000 Intet this value ints the Correctiont

CorrectionFactor

B Setup_Calibrason
Calibr atwonV ecly
| ComechionF actor
| VertyOrly
Set CalibrationVerify and VerifyOnly as indicated and run the test.

Enter the calibration value from the previous datalog information.

DEVICE 3 FLOW MewFlow SITE 1 SBIN 1 MBIN 1 PASS
TestName Test Min Value Max
UIL Multi 300.0 13.300) 13,9985 14.7004 DPUT Peak Current

The desired value is 14Amps, the calibrated value is 13.998 Amps.

VerifyOnly

B Sotup Coblwalon T
CalibeshoriV ey - - Falte

ComechonF acto -1 0.2055
VeolyOnly True

Set CalibrationVerify and VerifyOnly as indicated with the correction
factor entered.

DEVICE & FLOW MewFlow SITE 1 SBIN 1 MBPIN 1 PASS
TextNeaxe Tent Ein Value Tax
UIL Bulti 300. T Peak Avalancke Irain Veoltage
UIL Bulei 300. 3. 100.00x Peak Avalanche Drain Curcent
UIL_Bulti 300.2 29.167ud H 0 a5 WS First Avalanche Pulse ¥idth
UIL Bulei 300.3 5.8 J Z Firac pulse Disaipaced Energy
UTL _Mult: J00.5 a26,.000% " v v Cap Voleage

The production datalog contains all the datalog information with the
calibrated value for peak avalanche drain current.

CheckCapVoltage

Set by user. Datalogs value of Capacitor Voltage

DEVICE & FLOW MewFlow SITE 1 SBIN 1 MBIN 1 PASS
TextNaxe Tene Hin Value

UIL Bulti . w 42BN 2. Peak Avalancke Irain Voltage
UIL Bulei 00. L i3. 1 ) Peak Avalanche Drain Current
UIL_Rulti 300.2 29.167ul i 0 2 w3 First Avalanche Pulse Fidth
UIL Bulei 300.3 $.800m) 28.422 Firac pulse Dissipaced EZnergy
UTL _Mult: 0.5 26,000V 5. v 46,000V Cap Voleage

DrainClampV

Clamp Voltage to be applied. Range is from 50 to 800V and is done
AUTO or manually. This is for hardware protection in the event the DUT
fails.

In this test, EngMode performs no functions
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FilterIDSpike

Filter out spike in current waveform. Choices are True for yes, and False
for no.

J_Computation

2 Choices available for energy calculation, IntegrationMethod &
Computation method.

Integration Datalog

DEVICE 20 FLOW NewFlow SITE 1 SBIN 1 MBIN 1 PASS
TestNawe Value MNax

3 Current

e Vidch

4 Energy

Computation Datalog

DEVICE 19 FLOW WewFlow HBIN
TestName 1
Drain Voltage
rain Current
Palse Width

ipated EnerqQy

RunTime

If this value is less than 500nS, then the ScopeTimeBase time will be used.

ScopeTimeBase

Choices are 10uS/division to 1mS/division, or to use Auto for calculated
value

GateRes

Gate Resistance. Choices are 0, 10, 25 50 Ohms

CheckInductor

True to check inductor value and will be included in the datalog value, else
False. Uses L*di/dt to calculate the inductor.

CheckIndTolerance

Tolerance value in percent. If CheckInductor is True, the inductance value

will be measured and compared against tolerance
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Inductorl

10uH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.

Inductor2

100uH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.

Inductor3

300uH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.

Inductor4

ImH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.

Inductor5

3mH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.

Inductoré6

10mH — All values in here are user selectable for the Inductor Box that
holds 6 inductors.

InductorType

Discretelnductor: for external discrete inductor

InductorBoxSlotl: Chooses value in Inductorl slot above.
InductorBoxSlot2: Chooses value in Inductorl slot above.
InductorBoxSlot3: Chooses value in Inductorl slot above.
InductorBoxSlot4: Chooses value in Inductorl slot above.
InductorBoxSlot5: Chooses value in Inductorl slot above.
InductorBoxSlot6: Chooses value in Inductorl slot above.

InductorBox_Select Inductance Value —If the inductor values are

programmed into the Inductor box EPROM, the user would enter the

desired value of inductance in the nominal inductance value field, and the
EPROM Inductor box would select the closest value.
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AC UIL Multi Test Example Datalog

DEVICE 20 FLOW NewFlow SITE 1 SBIN 1 MBIN 1 PASS
TestNawe Tesc Min Value Max
UIL_Multi 300.0 25.000vV 36.527V 72 .000V Peak Avalanche Drain Voltage
UIL Hulcti 300.1 0.000A 13.8214 100.000A Peak Avalanche Drain Current
UIL_Nulti 300.2 29.167us 109.820us 250.000us First Avalanche Pulse Width
UIL Nulti 300.3 5.800mJ 28.232md 52.900m) First pulse Dissipated Energy
UIL Mulcti 300.5 26,000V 35.948V 46.000V Cap Voltage

AC UIL Multi Test Example Scope Plot
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b
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AC Gate Charge I yrce

Overview:

The AC Gate Charge Isourck test utilizes the AC board to test the gate charge of the DUT.

Description:

The Gate Charge test takes place in 2 steps. The first step sets the clamp voltage on the Drain to Source current
source and measures this value. The clamped voltage will act as the Vpp supply.

The second step is to connect the digitizer to measure the Drain and the Gate. The Drain is measured directly,
and the Gate is measured by measuring the buffered voltage of the pulse generator current source. The current
source is turned on and ramps up, [/C=AV/AT, and from the digitized results 3 gate charge terms are
determined. These are Qgs, Qgp, and Qg.

In order to calculate the gate charges, the current flowing into the gate must be constant, as shown in the
figures below for the N-Channel and P-Channel devices.

Qe m—m————— —

>
o Time
N-Channel Gate Charge Characteristic
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t Time
5 o

P-Channel Gate Charge Characteristic

The time between the start of the current flowing (to) and the first inflection point (t;), multiplied by the current
is equal to the charge QGS. Expressed in equation form,

Qs = (t1 —to) " I
In a similar fashion,

Qep = (L2 —t1) " Ig
Qg is calculated in a different manner. Qg is defined as the charge to fully turn on the device. This is measured

from the ty point, to the time that the Vg has reached a defined level. Typically this is 10V and for the newer
logic devices, 4.5V. This formula is:

Q¢ = (ton — to) "I
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AC Gate Charge Ig,,,.. Test

Configuration for N-Channel and P-Channel devices. Step 1. Turn on Current Source and let it settle at its
clamped voltage level. Measure the clamped voltage.

High
Voltage
Measures
CAP Low Clamp
CHARGE Voltage Voltage of
Current
Source

Floating
Ground

Digitizer Ch2

Capacitor
Measure

CAP

CHARGE
| SOURCE

Pulse Gen

ISource

Buffered
ISource VOUT
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Configuration for N-Channel and P-Channel devices. Step 2. Connect the digitizers to the Drain and the
buffered Isource Vour. Turn on the ISource and digitize the the Gate and Drain Voltages. Using the chosen Test
Method, calculate the 3 gate charge values

High
Voltage

CAP
Low
CHARGE \oltage

Floating
Ground

Digitizer Ch2

Capacitor
Measure

Digitizer Ch1

CAP

CHARGE
| SOURCE

Pulse Gen

ISource

Buffered
ISource Vgout
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AC Gate Charge Is,,,.. Test Parameters

Program Golden Units | Program Profier | Program Variables | Program Instruments | GateChargelsourceX Configuratior
— T est Method Configuration
CI———— = B
| Qg1_max 1.126E-08
| Qg1_min v
Qg2 max Qg2_max
Qg2_min Qg2_min
Qgd_max 2E-07
| Qgd_min 0
| Qgs_max 2E-07
Qgs_min 0
8.8
2E-06
45
0

15

1.16E-10

Falsel

False

GateRes10K False
Meas_On_FALL False
ScopeTmeBase AUTO
TestMethod Intersectinglines
Threshold 1
VdsLinesThiesPecent 50

X_Asis Coulombs
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Ogl Max Upper Specification Limit — chosen by user

Qgl Min Lower Specification Limit — chosen by user

0g2 Max Upper Specification Limit — chosen by user

0g2 Min Lower Specification Limit — chosen by user

Qgd Max Upper Specification Limit — chosen by user

Qgd Min Lower Specification Limit — chosen by user

Qgs Max Upper Specification Limit — chosen by user

Qgs Min Lower Specification Limit — chosen by user

ID Set by user

1G Set by user

Qg Voltagel Set by user

Qg Voltage2 Set by user

VDS Set by user

CalFactor Value to be entered when DUT has been calibrated

CheckCapVoltage Provides the measured capacitance voltage value, when TRUE. '

| DuplayOvarn Trun
DEVICE 3 FLOW New¥Flow SITE 1 SBIN 1 HBIN 1 PASS
TestName Test
JateChargelsource 4.0
rateChargelsource

ataChacge lzousce

DisplayDrainCurr Provides the measured drain current value, when TRUE. *
ChechCavotage g

| DuplayOvarin Trun
DEVICE 3 FLOW New¥low SITE 1 SBIN 1 HMBIN 1 PASS
TestName Test Hin Value
2.250nC
L340nC

6. 000

! this does not work properly in the release 8.1.40 version of the library but will be fixed in future
releases
% this does not work properly in the release 8.1.40 version of the library but will be fixed in future
releases
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GateRes10K

Used to stabilize the Vgs voltage for devices that have very low Qg to
prevent the voltage from overshooting.

MeasOnFALL

Inverts the control signal to measure all parameters at the turn off of the
device. NOTE that this mode requires the appropriate version of
Capcharge module hardware, 4.82.0 of the cap charger.

ScopeTimeBase

Choices are 10uS/division to 1mS/division, or to use Auto for calculated
value

TestMethod

Three choices available: IntersectingLinesVDS, ChangeofSlope,

DoubleDifferential, IntersectingLines

VdsLinesTresPecent

High Threshold for IntersectingLinesVDS test method
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X Axis

Three choices: Coulombs, Time? and DataPoints.

Datapoints Screenshot
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AC Gate Charge Is,,,.. Calibration Method
Step 1 Take DUT out of socket, close socket and run test.

Nanlonlipmalion
Datalogger  Bimer | Summasy
BinYield
Teat Yield

DEVICE 1 FLOW Y¥ewFlow SITE 1 SBIN 2 HBIN 2 FAIl
SiteYeld TestName Test Nin Value ¥ax
GateChargeIsource 50.0 0.000C 120.000pC 200,000nC
GateCharge Isource S0.1¥ 0.000C ~120.000pC 200,000nC
Walet Map GateChargeIsource s0.2 0.000cC "'i. 160nC/ 11.260nC

RawData

Staistics

Histograms J

Take result circled above, divide by 10 and enter into correction factor box.

Test Method Configuration
B Superlses
Calf actor . C1.16E-10
CheckCapVolage False
DisplayD ramCurr Falsa

Run test again. The new result should read 0.0

Datalo3o® | Binner | Summary

BinYeld

Test Yield

DEVICE 2 FLOYW NewFlow SITE 1 SBIN 1 MNBIM 1 PASS

Ste Yield TestNaxe Hin Value Max

GateChargelsource - b.000¢C 0.000C 200.000nC  Cgs
GateChargelsource . 0.000C o 200.000nC Cgd

Watst Map GaveChargeIsource .2 0.000C ¢ 0.000C 11.260nC Cg_ 4.50V

Raw Dala

Statishcs

Hislograms | |
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AC Gate Charge Is,,.. Example Datalog

TestMethod
Theeshold

e
VdsLmnes T hiesPecent
VDS percentage theeshold for 15t Miles pomit determinstion

G

Datalogger B'nnecn Summary I

I Bin Yield
Test Yield DEVICE 5 FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS

Site Yaeld TestName Test Min Value Max

GateChargelIsource 50.0 0.000C 7.840nC 200.000nC

GateChargeIsource 50.1 0.000C 1.990nC 200.000nC
\Waler Map | GateChargeIsource 50.2 0.000C $.510nC 11.260nC

Raw Data

Change of Slope method

Te: DoubleDifferential
Theezhold 1
VdslinesThiesPecent | 50
X_Asis | Coulombs
TestMethod

Method of detamining pointz of mnflection

G

Newlonfigu atior

Datalogger | Binne: |] Sumemnaty

Bin Yield
Test Yield

DEVICE 4 FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS

Site Yield TestName Test Hin Value Max

GateChargelsource S0.0 0.000C 10.000pC 200.000ncC Qgs
GateChargeIsource 50.1 0.000C 10.000pC 200.000nC Qod

Water Map GateChargelsource 50.2 0.000C 5.720nC 11.260nC Qg_ 4.50V

Aaw Data

Double Differential method
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TestMethod IntersectingLinesVDS
Thieshold 1
VdsLinesT hresPecent 50

o X, A Coulombs
GateHes10K

true to check cap voltage

NewConfguiabon |
Datal ogger BtmetLSwnuyl
| B Yield

| TeuYeld

DEVICE 3 FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS

Site Yield TestName Test Nin Value Max
GateChargeIsource 50.0 0.000C 2.210nC 200.000nC Qus
GateChargeIsource 50.1 0.000C 2.030nC 200.000nC Qgd

\Waler Map GateChargeIsource 50.2 0.000C 5.670nC 11.260nC Qg_ 4.50V

Aaw Data

Intersecting Lines VDS method

TestMethod Int
Thieshold 1

VdsLnesThresPecent 50
X pe C

GateRes10K
true to check cap voltage

ersectinglinesVDS

slombs

NenCond guIation

Datal ogger 8imetl Summary l
| B Yield ‘

| Test Yield

DEVICE 3 FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS

Site Yield TestName Test Min Value Max

GateChargeIsource 50.0 0.000C 2.210nC 200.000nC Qgs
GateChargeIsource 50.1 0.000C 2.030nC 200.000nC Qgd

\Waler Map GateChargeIsource 50.2 0.000C 5.670nC 11.260nC Qu_ 4.50V

Aaw Data

Intersecting Lines method
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AC Gate Charge Is,,..c. Example Datalog with CapVoltage and GateRes10K

apV ok age Trud
DesplayOranCurn | False

GateRes1 (K True
Meaas_On_FALL False
ScopeTmeBase AUTO

T estMethod Intersectinglines
Thiezhold 1
VdsLinesThresPecent 50

A Aas Coulombs

CheckCapVokage
True o measure and war for cap volage.

Datal ogoer l Bimevl Summary I

B Yield

Teat Yield DEVICE 1 FLOW NewFlow SITE 1 SBIN 1 HBIN 1 PASS

Site Yield TestName Test Nin Value Max
GateChargelIsource 50.0 0.000C 2.250nC 200.000nC
GateChargeIsource 50.1 0.000C 1.940nC 200.000nC
\Water Map GateChargeIsource 50.2 0.000C 5.710nC 11.260nC

GateRes10K and CheckCapVoltage False

Aaw Data

GateRes

Mea:_On _FALL
ScopeTmeBaze
TestMethod
Thieshald
VdslnesThesPecent
X Ao

—d

GateAes10K
true to check cap volage

N ewConfigurator

Datalogget Bnnet" Sunmatyl
| Bn Yield

IM DEVICE 2 FLOW WewFlow SITE 1 SBIN 1 MBIN 1 PASS

Site Yield TestName Test Nin Value Nax

GateChargelsource 50.0 0.000C 2.200nC 200.000nC

GateChargeIsource 50.1 0.000C 2.110nC 200.,000nC
Wales Map I GateChargelIsource 50.2 0.000C 5.730nC 11.260nC

GateRes10K and CheckCapVoltage True

Raw Data
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AC Gate Charge I yrcex

Overview:

The AC Gate Charge Isourcex test utilizes the AC board to test the gate charge of the DUT.

Description:

The Gate Charge test takes place in 2 steps. The first step sets the clamp voltage on the Drain to Source current
source and measures this value. The clamped voltage will act as the Vpp supply.

The second step is to connect the digitizer to measure the Drain and the Gate. The Drain is measured directly,
and the Gate is measured by measuring the buffered voltage of the pulse generator current source. The current
source is turned on and ramps up, [/C=AV/AT, and from the digitized results 6 gate charge terms are
determined. These are QGs, QGSIs Qgsz, QGsw, QGD; and QG-

In order to calculate the gate charges, the current flowing into the gate must be constant, as shown in the
figures below for the N-Channel and P-Channel devices.

Qe m—m————— —

>
o Time
N-Channel Gate Charge Characteristic
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b

Time

P-Channel Gate Charge Characteristic

The time between the start of the current flowing (to) and the second inflection point (t), multiplied by the
current is equal to the charge Qgs. Expressed in equation form,

Qgs = (t2 —to) " Ig
In a similar fashion,

Qep = (3 —t3) " Ig

Qgs1 = (t1 —to) " Ig

Qgs2 = (L2 —t1) " Ig

Qosw = (tz = t1) " Ig
Qg is calculated in a different manner. Qg is defined as the charge to fully turn on the device. This is measured
from the ty point, to the time that the Vg has reached a defined level. Typically this is 10V and for the newer

logic devices, 4.5V. This formula is:

Q¢ = (ton — to) "I
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AC Gate Charge Ig,,c.x Test

Configuration for N-Channel and P-Channel devices. Step 1. Turn on Current Source and let it settle at its
clamped voltage level. Measure the clamped voltage.

High
Voltage

Measures
CAP Clamp
CHARGE \oltage Voltage of
Current
Source

Floating
Ground

Digitizer Ch2

Capacitor
Measure

CAP

CHARGE
| SOURCE

Pulse Gen

ISource

Buffered
ISource VOUT
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Configuration for N-Channel and P-Channel devices. Step 2. Connect the digitizers to the Drain and the
buffered Isource Vour. Turn on the ISource and digitize the the Gate and Drain Voltages. Using the chosen Test
Method, calculate the 3 gate charge values

High
Voltage

CAP
Low
CHARGE Voltage

Floating
Ground

Digitizer Ch2

Capacitor
Measure

Digitizer Ch1

CAP

CHARGE
| SOURCE

Pulse Gen

ISource

Buffered
ISource VouT
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AC Gate Charge Ig,,,...x Test Parameters

= Test Methoed Conhiguration

|8 Limits

Ogl_min

1.126E-08

3E-09

(g2_max

Q92_max

Qg2_min

1E-08

| Ogd_max

2E-07

 (gd_min

Qgs_max

4E-07

1 0gs_min

QgdQas1_max

1E-08

Ew_

| UgdOgs1_min

0. 59

Ogs1_max

7.7E-09

Qgs1_min

| Ogsw_max

2E -07

| Qgsw_min

a ".__9

IG

2E08

| Qg_Voltagel

45

| Og_Voltage2

0

TestNum

2

VDS

CalF actor

15
L —

3.2E-10

CheckCapVoltage

True

DataPointsDisplay

False

DisplayDrainCurr

True

EngMode

True

GateRes10K

Falze

Meas_On_FALL

False

ScopeTimeBase

AUTOD

TestMethod

IntersectingLinesVDS

Thieshold

1

VdsLinesThresPecent

95

VdsLinesThresPercentLow

5

X _bwis

Coulombs

Qgl_max
Limit in Coulumbs
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Ogl Max

Upper Specification Limit — chosen by user

Qgl Min

Lower Specification Limit — chosen by user

0g2 Max

Upper Specification Limit — chosen by user

0g2 Min

Lower Specification Limit — chosen by user

Qgd Max

Upper Specification Limit — chosen by user

Ogd_Min

Lower Specification Limit — chosen by user

Qgs Max

Upper Specification Limit — chosen by user

Qgs Min

Lower Specification Limit — chosen by user

02dQgs]_Max

Upper Specification Limit — chosen by user

QgdQgsl Min

Lower Specification Limit — chosen by user

Qgsl Max

Upper Specification Limit — chosen by user

0gsl_Min

Lower Specification Limit — chosen by user

Qgsw_Max

Upper Specification Limit — chosen by user

Qgsw_Min

Lower Specification Limit — chosen by user

1D

Set by user

1G

Set by user

Qg Voltagel

Set by user

Qg Voltage2

Set by user

Page 71

FT1 1000 Manual




Focused Test Inc:

FTI 1000

TestNum

Test number for VGS threshold

Running the VGS test is mandatory in order to calculate Qgs1. Without
running the VGS test, the Qgsl test will fail as indicated in the datalog
below.

e

PEVICE 20  FLOW Newf low SDIN 2 WNIN 7 FAIL
ot eChat e Eourcel

ateCharge Isources

Referring to the test number and running the VGS threshold test allows
the Qgs1 to be determined and the test functions properly

Dl agom 1.‘—1 AP

DEVICE 21 FLOW Newflew SITE 1 SHIN & MRIN 1 PASS

0 Hnowe » E1T

VDS

Set by user

CalFactor

Value to be entered when DUT has been calibrated

CheckCapVoltage

Provides the measured capacitance voltage value, when TRUE.

PEVICE 1 FLOW NewFlow SITE 1 SBIN I MBIN 1 PASS

Teat fis

.1

o0
100.2
100
10
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DataPointsDisplay

This is a legacy variable associated with the scope tool, and is no
longer needed for this purpose.

DisplayDrainCurr

This is a legacy variable associated with the scope tool to
enable/disable Drain current display. This is no longer needed for
this purpose.

EngMode

Legacy variable to enable scope data display. No longer required.

GateResl10K

Used to stabilize the Vgs voltage for devices that have very low Qg
to prevent the voltage from overshooting.

MeasOnFALL

Inverts the control signal to measure all parameters at the turn off of
the device. NOTE that this mode requires the appropriate

version of Capcharge module hardware, 4.82.0 of the cap
charger.

ScopeTimeBase

Choices are 10uS/division to 1mS/division, or to use Auto for
calculated value

TestMethod

Four choices available: IntersectingLinesVDS Lines,
IntersectingLinesVDS, ChangeofSlope, DoubleDifferential

VdsLinesTresPecent

High Threshold for IntersectingLinesVDS test method

VdsLinesTresPecentLow

Low Threshold for IntersectingLinesVDS test method
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X Axis Three choices: Coulombs, Time, and DataPoints. Need screen shot

Has 3 options. Datapoints, Coulombs, and Time

Datapoints Display *

3 this does not work properly in the release 8.1.40 version of the library but will be fixed in future
releases
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AC Gate Charge Is,,,..x Calibration Method
Step 1 Take DUT out of socket, close socket and run test.

Nanlonlipmalion
Datalogger  Bimer | Summasy
BinYield
Teat Yield

DEVICE 1 FLOW Y¥ewFlow SITE 1 SBIN 2 HBIN 2 FAIl
SiteYeld TestName Test Nin Value ¥ax
GateChargeIsource 50.0 0.000C 120.000pC 200,000nC
GateCharge Isource S0.1¥ 0.000C ~120.000pC 200,000nC
Walet Map GateChargeIsource s0.2 0.000cC "'i. 160nC/ 11.260nC

RawData

Staistics

Histograms J

Take result circled above, divide by 10 and enter into correction factor box.

Test Method Configuration
B Superlses
Calf actor . C1.16E-10
CheckCapVolage False
DisplayD ramCurr Falsa

Run test again. The new result should read 0.0

Datalo3o® | Binner | Summary

BinYeld

Test Yield

DEVICE 2 FLOYW NewFlow SITE 1 SBIN 1 MNBIM 1 PASS

Ste Yield TestNaxe Hin Value Max

GateChargelsource - b.000¢C 0.000C 200.000nC  Cgs
GateChargelsource . 0.000C o 200.000nC Cgd

Watst Map GaveChargeIsource .2 0.000C ¢ 0.000C 11.260nC Cg_ 4.50V

Raw Dala

Statishcs

Hislograms | |
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AC Gate Charge Ig,,...x Example Datalog
TestMethod

Theshold

VdsLinesTheesPecent

VdsLinesTheesPeecentLow

¥ _Aas

-

—Scopol'-dl-o
Oveniddan by RunTime parameter. AUTO uses 2time: PubewsdthMax value

(%
[ e ——————eee ]
Datal.ogger Bnnerl Summayl
Bn Yield DEVICE 24 FLOW WewF low SBIN 1 HBIN 1 PASS
TestName Min Value Max
ACKelvin 0.0000hms 690, 12490l 15.0000hms KELVIN Resistance
400. 000mV 1.634V 5.000V vGs
0.000C 1.360nC 7.700nC Qgsl 0 to Vth
0.000C 7.580nC 200.000nC Qgsv Qgs2 + Qud
0.000C 1.990nC 200,000nC Qgd
3.000nC 4.650nC 11.260nC Qg_ 4.50V
590.000mC 1.463C 2.800C Qgd/Qg=1

l Test Yield

Site Yield ACVgs

GateChargeIsourceX
GateChargelsourceX
Watet Map GateCharge laourceX

Raw Data

GateChargeIsourceX
GateChargelsourceX

O

I Statistics

| st

Change of Slope method

TestMethod
Theazhoid
VdiLinesThiesPacant
VdsLinesThresPercentlow

A Az

o

Meas_On_FALL
Set true to measure FET tum off

DEVICE 23 FLOW MHewFlow SBIN 2 HBIN 2 FAIL
TestName Min Value Max
ACKelvin 0,0000hm= 664.409m0ms 15,0000hms KELVIN Resiscance
ACVgs . 400. 000wV 1.602V 5.000V VGS
GaceChargelIsourceX . 0.000C 1.350nC 7.700nC Qg=1 0 to Vth
GateCharge IsourceX . 0.000C =1.330nC 200,000nC Qoow QgaZ + Qgd
GateChargelIsourceX 0.000C 10.000pC 200.000nC Qgd
GateCharge IsourceX . 3.000nC 4.760nC 11.260nC Qg_ 4.50V
GateChargeIsourceX 590.000nC 7.407C 2.800C Qgd/Qgs1

Double Differential method

Page 76
FT1 1000 Manual




Focused Test Inc. FTI 1000

TestMethod _intersectingLinesVDS
Theeshold ’+1
VdslinesThiesPecent 195
VdsLinasThietPatcantlow {5

% Asis | Coulomb

TestMethod

Method of determining points of nllection

NewlL_ oot
Datalogger Brnul Sumwyl
Bin Yield DEVICE 22 FLOW NewFlow ] SBIN 1 MBIN 1 PASS‘

| TestName Nin Value Max
ACRelvin v 0.0000ms 708, 69%mw0hms 15, 0000kms KELVIN Reszistance
Site Yield ACVg= . 400.000mV 1.642V 5.000V VGS
GateCharge IsourceX . 0.000C 1.390nC 7.700nC Qg=z1 0 to Vth
GateChargeIsourceX 0.000C 2.040nC 200.000nC Qgsw Qys2 + Qgd
GateCharge IsourceX . 0.000C 1.880n< 200.000nC Qgd
=
1

Test Yeld

Raw Data

GateChargeIsourceX 3.000nC .700nC 11.260nC Qy_ 4.50V
GateChargelsourceX . 590.000nC .353C 2.800C Qgd/Qgsl

Intersecting Lines VDS method

T heeshold |
VdsLine:ThresPecent
VdsLinesThiesPercertlow
X A B

TestMethod
Method of determining points of nflechon

Datal.ogger BmetISwnmayI

Bin Yield DEVICE 23 FLOW NewFlow SBIN 1 HBIN 1 PASS

TestNawe Hin Value Max
ACKelvin 0.0000hms 707.985m0Ohms 15.0000hma KELVIN Resiscance
636V 5.000V vGs

| Test veld

Site Yisld ACVg= . 400.000mV 1
GateChargelsourceX . 0.000C 1.400nC 7.700nC Qgsl 0 to Veh
GateChargeIsourceX . 0.000C 2.170nC 200,000nC Qgsw Qgs2 + Qgd
Wafar Map GateChargeIaourceX . 0.000C 1.920nc 200.000nC Qgd
4
1

Raw Data

GateChargelsourceX ° 3.000nC .810nC 11,260nC Qg_ 4.50V

| Statishes % < = b
GateChargelsourceX . 590.000mwC .371C 2.800C Qod/Qgsl

Intersecting Lines method
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]
:

[
-~ Datslog Probe Data —

Name

s
Nano Couonbs INaro)

Setngs

__ Coor | CoowHan | Sap | DebaX | Detav || |[™ | Back Cokr s |

|~ |46 GATE viokage

Dk Be

. {47 CRAN Velags

Dt Tuguone

| 48 DRAIN Cunent

DadOrange

» |45 Ggslre

Fomt

GHESHG]

410 Qpdire

LighBue

<

411 Pl Lre

.vD Agay

[E

Fan

Eu['_g [“”l

|| ¥ Gng Ewl

Legerd

o =™
'

"~

“wo-
]

o ©
45 GATE Volage

N
47 DRAIN Yolage
k=)

458 DRAIN Cunrerd

o

36

45
Naro Coulombs Nano|

Dasog Prote Data
Nome

Color Crosshlans

Snap | Dekax | Debay

[ |45 GATE Votage

]

Dok Bhm

¥

| 47 ORAIN Verage
Im DRAIN Cuverd

3]

DarkTuquone

Dok Oe nge

3

~

&

| 9|45 Ugelre
| €10: DgdLre

¥l

| @

Red

)

Lightiihue

)

I "4‘1 Tl Lem

(7]

With lines turned on

lv
BsEs
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AC RGCG Test

Overview:

The AC RgCg test utilizes the AC board to test the Rg and Cg for Mosfet devices. It uses the small signal
resonance technique. Resonance is detected between one of three inductors and the capacitance of the Gate.
The values for Rg and Cg are calculated.

Description:

The AC RgCg chooses one of three inductor values, 6uH, 22uH, and 100uH. Then the signal generator sweeps
from 200kHz to 5SMHz and looks for the resonant point. When the circuit is in resonance, the phase of the
stimulus voltage and return current are the same. A software search is performed, by comparing the phase of
the voltage and current signals, using an optimized algorithm to find phase alignment in the fastest possible
time. From this, Z = V/I. And since the reactive components don’t enter the impedance equation at resonance,
the peak or RMS voltage of V and I can be used. From this information, the values of the Rg and Cg are
calculated. Rg range is from 0.2 to 200 Ohms, and the Cg is from 100pF to 200nF. This is done with a Gate
bias level shift from -10V to + 10V.
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ACR GC G Test
Configuration for N-Channel and P-Channel devices. Step 1. Charge the VDD to the necessary voltage.

SOURCE
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AC R;C; Test Parameters

| Progiam Golden Units | Program Profiker | Progiam Vasiables | Program Instumerts | ACKelvin Configuiation | RGSRTest Configuration |

Test Method Configusation

Diag_
CalCap:

_(;_aﬁesida
mit
| CoMaLimet

RoMadimdt

™.

EngMode

Resonancelnductor

StatFreq

| StopFreq

-8 1asVokage

_

ConnechonMethod

Using_Banana_Connectors

D_S_short

|-

True

LowCap

False

TestMode

Standard

DisplayMode
Additonal data to log.
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CalCaps

This is for debugging purposes. Options are NONE or 11 choices of capacitors:
150pF, 300pF, 600pF, 1000pF, 1200pF, 2400pF, 3600pF, 4700pF, 7100pF,
10,000pF, 14,700pF.

CalResistor

This is for debugging purposes. Options are NONE or 4 choices of resistors: 0,
1.6 2 10 Ohms.

CgMaxLimit

Upper Specification Limit — chosen by user

CgMinLimit

Lower Specification Limit — chosen by user

RgMaxLimit

Upper Specification Limit — chosen by user

RgMinLimit

Lower Specification Limit — chosen by user

BinaryMode

Options are TRUE, FALSE. If false, the frequency is shifted in linear steps. If
TRUE, the frequency is shifted in binary steps.
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DisplayMode

Options are CgRg Only, CgRgFres, CGRgFresSteps, AllPoints

DEVICE 10
TestName

CGRG Only

DEVICE 9

CgRgFres

DEVICE 8

Test

ROSRTest
RGSRTest
RGSRTess

CgRgFresSteps

BEVICE 6

Test

RS I S
JA NS W

]
OO

a .o

»
AN AN A

B R

-

L EEEREREREER"

AllPoints

FLOW Newklowl

FLOW New® lowl

FLOW NewFlowl

FLOW HewFlowl

Nin
100.000pF

100,000n

SITE 1 SeIM
Hin
100.000pr
100.000m

400 .000KKz

SITE 1 SBIN
Hin
100, 000pr

SITE 1 SEIM
Hin

100, 000p¥
100.000m
400.000KMz
0.000

0,000
400.000KH:

.O00KHE:
LDO0KH:
LOO0KMz
LDO00KEM:

LOO0KM:

DOOEHz
0.000KH:
.O00KH:
LO00KH:
L DOOK
LOO0KN:
. 000KHz

Plealeld b
. 500dey

SITE 1 SBDIN 1

Value

£03.374pF

Value

1.1200E:

1 HBIN 1
Value
0OO, 066pr
1.704
1.120MHz

1 HsIN
Value
808 . 546pr

400.000KH:
0.000d=g
600 .000FHz
0.000d=g
S00.000KH2
0.000d=g
1.0002H:
+524deg

D57deg
I00EN:

1.120mH1:
4dey

1.120EN0:

160.095deg

MBIN 1 PASS

Max

2.750

PASS
Nax
1.000wr
740
ODOMHz

PASS
Eax
1.000ur
2.740
2.0000M8:
50.000
50,000
2.000NE:
2.000MEz
2.000NH:
2.000MH:
2.000NHK:
2.000nM8:
2.000ME:
*.000NN:
2.000m:
2.000MHE:
2.000N0H:
2.000NKR:
2.000nM:
2.000MK:
2.000NN:

2.000nN:

2.000Me:
180.500dey

1.000u¥F

Gate Cap

Rg Ohms

Gate Cap
Rg Ohma
Res Frequency

Gatze Cap

Py Obaxe

Pe2 Freguency
Coarse Steps
Fine Steps

Gate Cap
Py Olma
Pas Yregquency
Coarse Steps
Tine Steps
Frequency
Phase
Fregquency
Phaze
Fregquency
Phase
Yrequeacy
Phase
Yregquancy
Phase
Yrequancy
Phase
Yregquency
Phase
Fregquency
Phase
Yregquency
Phase
Freguency
Phase
Freguency
Phase
Fregquancy
Phase
fregquancy
Phase
Yregquency
Phase
fregquency
Phase
Fregquency
Phasze
Fregquency
Phaze

Engineering Mode, options are TRUE for engineering mode, and FALSE for no
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engineering mode. When true, forces display of resonant frequency.

DEVICE 5 FLOW NewFlowl SITE 1 SBIN 1 HBIN 1 PASS
TeatName Test Nin Value Max
RGSRTest 7.0 100.000pF B08.B866pF 1.000uF Gate Cap
RGSRTest 7.1 1.790 2.740 Rg Ohma

RGSRTeat 7.2 400.000FKE=z 1.126NHz 2 .000NH: Res Frequency

Resonancelnductor

Only the 22uH selection is valid. All other selections are ignored.

StartFrequency

Set by user — lowest value is 200kHz

StopFrequency

Set by user — highest value is SMHz

BiasVoltage

User set bias voltage. -10V to +10V.

Connection Method

This parameter is for the next generation of RG module, and is ignored for
the 2.X revision RG modules.

D S Short

TRUE to short Drain and Source, else for no short set to FALSE. If using a
DXM (Dual-Die Extended MUX), set this to false, and set the DXM
selection to short Drain-to-Source.

Used to reduce parasitic capacitance of the system when measuring low
DUT Cg devices. Setting to TRUE is useful only if Gate-Force and Source-
Force cable wire can be disabled between the test-head and the DUT during
the RgCg measurement.

If not able to disconnect the Gate-Force and Source-Force wires between the
test-head and DUT, leave this parameter FALSE.

If using a DXM, set to TRUE, as the DXM is able to disconnect the Gate-
Force and Source-Force cable wires to the test-head. This will improve

RgCg measurements.
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TestMode

search criteria.

Booete — .

Towtode

Tt e Dag e o FaB g 0 gF el Tew Wi warawn e

pEvICE 1 FLOW Mew¥ lowl SITE 1 SEIN 1L MBIN 1 PASY
fin Valse s
81y 2

148

[fomione L ICcHIEER

Toeonw
Siard Ishae B cepe e St g b Stpl g P I secrance

mvice 21 TLOW Newllewi SITE | SOIN 1 MDIN 1 PASS
Testlane Teat ein Valus Pax
7.0 s > Gate Ceagp

3.740 3y ks

oms bus Treguercy MOVing

Al
Tt el Dag et S Suiang 1) Sh0F wg e Il e

L)

Oddogoe | Seve | Saway |

o et ||

o Vs pEVICE 12 FLIW New? Low) SITE 1 SRIN 1 MBIN 1 PASS
S Ve TertNase Text Ris Value Bax

. 0. 514pF ¢
P Deta |

e

Mewbode
Storndmd tstet by vegn bow S © Sisfeg Ben e e

DEVICE 11 FLW Bewflow) SITE 1 SBIN 1 MRIN 1 PASS
Te o Teat Hin Value Bax
'] 3 2, 064pr 1 Gate Cup

2.7% g Otss

Options, Standard, Phase Search, Moving Average, and Sweep. Standard — big steps
from start to stop frequency to find resonance. Sweep starts with 50 small steps.
Moving Average starts with the rolling average of the last 10 devices as a start
frequency. For best results, start and stop frequency need to be within 200kHz of
nominal resonance. Phase search is similar to Standard, except using phase as the

o Pus freguency Standard
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