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Table of Contents

Take thirty minutes to walk through a demonstration of our next-
generation power device analyzer / curve tracer— the Agilent B1505A. It
has many new functions that are not present in traditional curve tracers.

The demonstration is based on basic measurements of the power devices
(MOSFET, BJT).
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Before using B1505A

WARNING

There are potentially hazardous voltages (3000 V for HVYSMU, and 200 V
for HPSMU) present at the Force, Sense, and Guard terminals of Agilent
B1505A. To prevent electrical shock, the following safety precautions

must be observed during the use of B1505A.

® Use a three-conductor AC power cable to connect the cabinet (if
used) and B1505A to an electrical ground (safety ground).
® You must connect an interlock cable between B1505A and the test
fixture.
Confirm periodically that the interlock function is functional.
@ Do not modify the interlock circuit.
Do not use extension cables for connecting the DUT the outside of the
test fixture.
® Before touching the connections on the Force, Guard, and Sense ter-
minals, turn the B1505A off and discharge any capacitors. If you do
not wish to turn the B1505A off, complete all of the following items,
regardless of the B1505A settings.
- Press the Stop key to turn the module output off.
- Confirm that the High Voltage indicator is not lit.
- Open the shielding box access door.

- Discharge any capacitors connected to an SMU.



Instruments and Accessories used in this DEMO

® Agilent B1505A Power Device Analyzer / Curve Tracer

1XHVSMU (B1513A)  High Voltage SMU
1XHCSMU (B1512A)  High Current SMU

2 XHPSMU (B1510A)  High Power SMU

1 XMFCMU (B1520A)  Multi-Frequency CMU

« HPSMU @@ %o © Agilent N1259A High Power Test Fixture

B1505A Modules

Agilent N1259A

16493T HV Triax

16493T HCSMU Cable

Opt 020 High Voltage Biass Tee

Opt 300 Module Selector

Opt 010 Inline package socket module (3 pin)

Opt 022 100 kOhm R-Box

Opt 033 1 kOhm R-Box

(10 X Test leads, 2 X SHV cables and SHV-Banana adapt-
ers are including in the N1259A)

® C(Cables

1X16493S HCSMU Cable

1 X 16493T HV Triax Cable

4 X 16494A Triax Cable
1X16493L GNDU Cable

1 X N1300A CMU Cable

1 X16493J Interlock Cable
1X 16493G Digital 1/0 Cable

16493J Interlock Cable 16493G Digital /0 Cable



Demo Devices

The following devices are used in this document;

Power MOS FET

2SK3745LS
® BVdss: >1500V (ID=1mA, Vgs=0V)
® Idss: <100 pA (Vds=1200V, Vgs=0V)
® Igss: <10 pA (Vgs=10V, Vds=0V)
® Vgs(off): 25-35V (Vds=10V, Id=1mA)

’ e |yfs]: >0.7S,typ. 1.4S (Vds=20V, Id=1A)
/) ® Rds(on): <12Q typ.10Q2 (Id=1A, Vgs=10V)

@ Ciss: typ. 380 pF (Vds=30V, f=1MHz)
® Coss: typ. 70 pF (Vds=30V, f=1MHz)
® C(rss: typ. 40 pF (Vds=30V, f=1MHz)

Power Bipolar Junction Transistor

MJL4281AG

® Vce(sus): 350V (le=b0mA, 1b=0A)

® Iceo: 100 uA (Vce=200V, 1b=0A)

® |Icho: 50 pA (Vcb=350V, le=0A)

® lebo: 5 uA (Veb=bV, lc=0A)

e hFE: 80 -250 (lec=0.1-5A, Vce=5V)

® Vce(sat): <1V (lc=8 A, Ib=0.8 A)

® Vbe(sat): <14V (lc=8 A, Ib=0.8 A)

® Vbe(on): <15V (lc=8 A, Vce=5V)

e Cob: typ. 600 pF (Veb=10V, le=0, f=1 MHz)



Agilent B1505A Power Device Analyzer / Curve Tracer

Agilent B1505A Power Device/Curve Tracer

HPSMU Output and Measuremeni Ranges

Current (mA)

Il
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Agilent B1505A Power Device Analyzer /
Curve Tracer is designed for measuring pre-
sent power devices. B1505A uses the EasyEX-
PERT software, a specially-designed Microsoft
Windows application program.

B1505A has 10 module slots, which supports

the following modules.

B1510A  High Power SMU
B1512A  High Current SMU
B1513A  High Voltage SMU
B1520A  Multi Frequency CMU

Output and measurement range of each mod-

ule are described in the figures on this page.

For more information, refer to the B1505A

User’s Guide.

HVSMU Output and Measurement Ranges

Current (mA)

8

-3000 1500

Valtage (V)
1500 3000




Agilet N1259A Power Device Test Fixture

MR- IE-=] 05t 300
B 2K =(Output)

N1259A Opt 020, 022 and 300

Module Selector

B1505A

HPSMU
Force
Sense
Circuit Common

HVSMU
Force
Circuit Common

OO0
—0 0
—O0—C
OO
5—~0

High Force ()

High Senseo

Low Force ()
Low Sense O

HCSMU
High Force
High Sense
Low Force
Low Sense

Circuit Common

Digital IO cable _h

GNDU
Force
Sense
Circuit Common

—

\Y4

{For control SWs)

Block Diagram of the Module Selector

Agilent N1259A Power Device Test Fixture is
used to perform the present power packaged
device measurement.

N1259A is capable of handling 3000 V maxi-
mum voltage and 20 A maximum current. It
uses internal guarded wiring for improving low

current measurement capability.

For this demo, we will use N1259A with op-
tions 022, 033, 020 and 300.

Options 022, 033 are resistors, which is used
for suppressing device self-oscillation of the
DUT.

Option 020 is a High Voltage Bias-Tee, for high
voltage C-V measurements. HV C-V measure-
ment up to 3000 VDC (frequency range of 10
kHz to 1 MHz) can be achieved by using this
MFCMU, HVSMU and the bias-Tee.

Option 300 is a module selector, which is used
to switch the measurement resource (HPSMU,
HVSMU and HCSMU) automatically connected
to the device under test (DUT). The left figure
shows a block diagram of the module selector.
It also provides a GNDU connection, with a re-
turn path for the HCSMU.

IMPORTANT: The Force output of the HVYSMU
is connected to High Sense output of the Mod-
ule selector (NOT to High Force).



Connections for the Demo

/ Back side of the B1505A \

Back side of the N1259A

Total connection setup for the demo.

Before starting the demo, connect the cables between the B1505A and

the N1259A. These connections will be used for all demos, and will not

need to be changed.

Procedure:

1. Using a 16493G Digital 1/0 Cable, connect the Digital I/0 connec-

tor on the B1505A to the Digital 1/0 connector on the N1259A
test fixture.




2. Using a 16493J Interlock Cable, connect the Interlock on the
B1505A and the Interlock on the N1259A.

=~

3. Using a 16493L GNDU Cable, connect the GNDU on the B1505A
to the GNDU2 (Module selector Input) on the N1259A.

4. Using two 16494A Triax Cables, connect the Force and Sense
connectors on the lower B1510A HPSMU (SMU1) to the respec-
tive connectors on the HPSMU3 (Module selector input) of the
N1259A.

we

SMU2

®®y

A\ [¢ ok sveriea hock and instrunan camage,
o Sstiemeve the short cap asé cables duing speration.

5. Using two 16494A Triax Cables, connect the upper B1510A
HPSMU (SMU2) to the HPSMUZ2 on the N1259A.




6. Using a N1300A CMU Cable, connect the B1520A CMU to the MF
CMU Input (Heur, Hpot, Lcur, Lpot) on the N1259A.

......

0°®@ 9 @ @:

7. Using a 16493S HCSMU Cable, connect the Force and Sense con-
nectors on the B1512A HCSMU to the HCSMU3 Input on the
N1259A.

8. Using a 16493T HV Triax Cable, connect the Force connector on
the B1513A HVSMU to the HVSMU2 (Module selector input) of
the N1259A.

10



Start B1505A

After connecting the cables, power on the B1505A. And then start the

EasyEXPERT software.

® easyexpert - [OJES

File  Cption

IMPORTANT

Start EasyEXPERT

If you have any problems, please refer to the manuals (B1505A User's
Guide, EasyEXPERT Software User's Guide, EasyEXPERT Application Li-
brary Reference, etc.) for more details on the EasyEXPERT software.

Before starting the demo, check the settings for the module selector. You

1. Click the configuration button on the right side of the
screen.
2. Select the Module selector tab.
The correct settings are shown below.
rGonﬁxuéal‘nin

Main Frame | Modules Madule Selector |5MJ Output Setting Limits | Event Log |

IN1258A/N1259A-300 Module Selector

¥ Enable Module Selector

Input
HYSMU: ’W
Enable Series Resistor
(100k ohm) for HVYSMU
HCSMU:  EMUZ:HC
HPSMU:  [SMULHR |

Status: Communication Established

¥ Auto Detection

Output

Default: ig\w]_;m -

Diagnosis

Start Diagnosis |

Status: -—

Apply

o= |

can view and change the configuration of the module selector as follows.

11



Objective B1505A has a Tracer Test Mode, designed for a simpler, more intuitive,

and easier operation than on the traditional curve tracers. It is also much
easier to use and it offers more functions than traditional curve tracers.

This section explains the usage and functions of the Tracer Test Mode.

Point Usability of the Trace Test mode
Sample setup

DC mode / Pulse Mode
Reference Trace

Trace Recorder

High Voltage Measurement

Module Selector

Device MOS FET (2SK3745LS)

Setup Open the N1259A test fixture cover, and connect the test leads as follows.
Refer to the drawing on the next page. The numbers on the drawing corre-
spond to the procedure steps.

1. Insert the device (2SK3745LS) into the socket on the N1259A.

2. Connect the HPSMU2 Force to the terminal 1 on the 1 kQ resis-
tor.

3. Connect the terminal 2 on the 1 kQ resistor to the terminal 1
Force (Gate) on the Inline Package Socket .

!
( \

Test Lead for the N1259A Test Fixture

12



4. Connect the High Force of the Module Selector Output to the ter-
minal 2 Force (Drain) on the Inline Package Socket.

5. Connect the High Sense of the Module Selector Output to the
terminal 2 Sense (Drain) on the Inline Package Socket .

6. Connect the Low Force of the Module Selector Output to the ter-
minal 3 Force (Source) on the Inline Package Socket .

7. Connect the Low Sense of the Module Selector Output to the ter-
minal 3 Sense (Source) on the Inline Package Socket .

Close the N1259A fixture cover.

A\ Wigh Voltnge: Bina —Tee

13




Procedure Id-Vds Measurement

- - T 1. Click the (wrench and screw driver) icon E’ on bottom right of the
Diode 13 D~ .GS‘ .
6T | Defs window.
S BIT » BVDSS
]

7 2. Select the sample setup for the MOSFET — ID-VDS.
3. Change the Mode of the SMU3:HC (VAR1) from VPULSE to V.

::::—x Unit: Y Name: I Name: Mode: Function:

LIN-SGL . SMUZ:HP VES EE I5 == ¥ ow WARZ w
Stop: o & |sMU4HC  w|jvDS 5|ID g|EPULSEI I£J|VAR1 =l
NOS:

11 B I —
i N e
VAR2 ¥ .

— 4. Change the VART (ID) compliance to 1 A.

S5V H
Stop: ‘ ] 5. Change the VAR2 START voltage (VG) to 3.5 V.

SV
S B 6. Change the VAR2 STOP voltage (VG) to 5 V.

MNOS:
5 B 7. Confirm that the settings are as shown in the following picture.
8. Click the REPEAT button. &I

Im

ile  Data Display Help

i ®|1/v Trace Setup Name: |ID-VDS =
5 VAR1 ¥
.g Mode:
3 LIN-SGL ~
ol Stop:
% ov W
= 3
7 NOS:
% 1@
o Compliance:
% 14 B
% A VAR2 v
B D Start:
.:. ) 3.5Y H
‘5]' Q Stop:
L7 = sY W
= Step:
é 375 mv
NOS:
SR
CONST ¥
20 mv/div
VDS
- IIII
...... FENE RS =
Unit: V Name: I Name: Mode: Function: Meas. Time:
SMUZHP vG5 m 6 =m v - VARZ - | 200 2us B
« SMUBIHC VD5 m D = Vo VARL w Step Time:
[eo] o 8

14



YAR1 ¥ | 9. Click (Select) the VAR1 (VD) stop voltage.
Mode:

unsa. -| 10. Rotate the rotary knob on the front

Stop: panel of the B1505A in the clockwise
- B direction.

stop S 11. The stop voltage increases, and its 3

£ Measurement

graph is shown on the screen.

12. Set the stop voltage to18 V.

13. Click the Capture button 8 . You can capture the (reference) traces
using this button. The captured traces are shown with blue lines.

14. The graph will drift due to the self heating effect.

=1 15. You can save multiple traces by clicking the Capture button. i

16. The reference traces window (shown left) pops up when the Refer-

Trace |
i ID-¥DS
2003/05,/20 17.49.27 1D -%D5S . . .

2003/05/2017.43.25 ID-VDS ence trace button ﬂ is clicked. You can enable / disable the traces
2003/05/20 17:49.24 1D -%D5

AATET DS for the graph display.

17. Click the STOP button to stop the stimulus and meas-
urement.

18. Click the VAR1 title bar to see the details of the set-

tings (Full mode).

1m B

Pwr Comp. :

3 = 19. Set the Power compliance to 3W. (Select Pwr Comp. then input 3.)

20. Wait for the DUT to cool.

21. Start the measurement again. (Click the repeat button ﬁ )

22. You will now see the graph on the next page, which is limited to 3W,
with a smaller drift.

23. Click the STOP button &

urement.

24. Wait for the DUT to cool.

L to stop the stimulus and meas-

15



Now we measured the DUT under the DC mode, which is a common op-
eration on the traditional curve tracers. Traditional curve tracers have a
pulse mode, but the function cannot work with knob sweep. On the other
hand, the pulse mode on B1505A works even while using knob sweep.

25.
Pwr Comp. : 26
2FF & 27
28
29
Mode: Fur
2] L 30
m VPULSE ~|fva
b
1 |
T |WPULSE / = 31
_|IPLULSE | ’

(i 1=u B T I T e T Yoy

16

Change the Power Compliance to OFF.

. Change the Mode of the SMU3:HC (VAR1) from V to VPULSE.
. Start the measurement again. (Click the REPEAT button ﬁ )

. The graph is shown on the screen.

. Self-heating effect becomes smaller than under the DC mode.

You can use the knob to change the stop voltage, etc. (Before chang-
ing voltage with the knob, you must click and select the stop voltage
field.)

Click the STOP button [l to stop the stimulus and meas-
urement.



Procedure BVdss Measurement

Next we will manually configure the setups for a breakdown measurement
(BVdss), and then, measure the device. Setups for the SMUs are on the

bottom of the graph window. Change these settings as a follows.

Unit: Y Mame: I Name: Mode: Function: K
0 SMUZHP Y55 B I E® gv yaRz P add
- SMUZHC - YOS B ID EA YPULSE = YOR1 -
Delete
Function: 1. Change the Function of the SMU2:HP from VAR2 to CONST.

:l e jv 2. Change the lower selected unit (SMU3:HC) to SMU4:HV.

::%E%T { Now, we changed the measurement unit from the HCSMU to the HVSMU.
———————————  But the connection is automatically changed by the module selector. So
Unit: " we do not need to change the connection manually.

i SMUZIHP -

« [eMuaHE |

(o]
=3

EHE%EEE/ | 3. Change the Mode of the SMU4:HV from VPULSE to V.

SMLIZ:HC
SMUHY . 4. Set the compliance of the VAR1 (VDS) to 1 mA.

2

Mode: I 5. Change the display area. (Horizontal 0 to 3000 V, Vertical 0 to 1 mA).

i L The present horizontal maximum voltage of the graph should be

i -
]l—‘L[ 200 V. Click the displayed voltage (200 V), and a window will pop-up.

iy
I . Next, input 3000. If the vertical maximum current is not 1 mA, change
WPLILSE i . ..
|tPuLEE it in a similar manner.
Compliance:
im & g|| Next, we will setup the trace recorder. The trace recorder is a waveform

recorder function similar to the segment memory of an infiniium oscillo-

0 scope. It is commonly used for recording and reviewing the state before

Horizontal Max.

o & the breakdown.

17
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B!
o

[ Quick Test | Tracer Test  classic Test | application Test !

Data Display
(D] I/V Trace

Set the stop region. While the stop region is effective, the measure-
ment is automatically stopped if the measurement data is in the re-

gion. Click the signal button £ , at the bottom of the graph. The but-

ton’s signal changes to yellow 2 after clicking the button. (If the

original signal color is not green, click the button a few times during
the color change to yellow) You can now set the stop region.

Click and drag on the graph, The selected grids will turn red, indicat-
ing the stop area.

Confirm the settings are as shown below.

Click the REPEAT button |G -

Setup Name: [BVDSS ﬁ
YAR1 3
Mode:

LIN-5GL -
Start:
oy B
Stop:
oy B
Step:
oY
NOS:
1 &
Interlacing:
1 B
Compliance:
ima B
Pwr Comip. :
OFF B
YARZ ¥
CONST ¥
Unit:
SMUZHP =
Source:
oy &
Compliance:
™ - . EmpE N Bl ]

E1

-
ap

¥ Name: I Name: Mode: Function: :: Meas. Time:
SMUZIHP - WG5S B Iz B8 Vo CONST - add 10us B
SMUEHY - VDS BB I0 e\ Vo VAR1 - Step Time:




YAR1

o
W

Mode:

LIN-5GL -

Stop:
0 £ &

| High Voltage
Stop
£ Measurement

10.
11.

12.
13.

14.

15.

Click (Select) the VAR1 (Vd) Stop voltage .

Rotate the rotary knob on the front panel of the B1505A in the clock-
wise direction.

The stop voltage increases, and its graph is shown on the screen.

The DUT break down voltage is around 1600 V. The knob can be ro-
tated at a fast speed up to 1400 V, but will slow down past 1400 V.

At around 1600 V, the breakdown will occur. At this time, the drain
current will also becomes large enough to hit the stop region. After
the trace hits the red area, the measurement stops automatically.

If you rotate the knob too fast, the Vds will be set larger than the
break down voltage.

16.

17.

Review the measured data. Click the film icon Hi (record and replay
button).

The following window will pops up. You can view the previous traces
using the position indicator and the play back & forward buttons.

&
Lo =
L 100/100

a4 14 k| (4
Replay Interval:

100ms H

Maximum Records:
o0 B

Recording Interval:
0s H

19



Lab 2

Objective

Point

Device

Setup 1

20

Application Test Mode

- Easy setups for Id-Vds, Id(off)-Vds, Id-Vgs and Cgd
measurements.

EasyEXPERT has general device measurement settings as applications.
Using that, you can measure the device without detail knowledge about
the measurement. In this section, you can experience the easy-to-use con-

cept of the EasyEXPERT.

Usability of the Application Test
Low current measurement capability of the HVSMU.

Automatic analysis

High Voltage C-V measurement.

MOS FET (2SK3745LS)

This first procedure is exactly the same as for Lab1. If you are continuing
from the Lab 1, you can skip this procedure.

Open the N1259A test fixture cover, and connect the test leads as follows.
Refer to the drawing on the next page. The numbers on the drawing corre-
spond to the procedure steps.

1. Insert the device (2SK3745LS) into the socket on the N1259A.

2. Connect the HPSMU?2 Force to the terminal 1 on the 1 kQ resis-
tor.

3. Connect the terminal 2 on the 1 kQ resistor to the terminal 1

’ Q

'

Test Lead for the N1259A Test Fixture



Force (Gate) on the Inline Package Socket .

4. Connect the High Force of the Module Selector Output to the ter-
minal 2 Force (Drain) on the Inline Package Socket.

5. Connect the High Sense of the Module Selector Output to the
terminal 2 Sense (Drain) on the Inline Package Socket .

6. Connect the Low Force of the Module Selector Output to the ter-
minal 3 Force (Source) on the Inline Package Socket .

7. Connect the Low Sense of the Module Selector Output to the ter-
minal 3 Sense (Source) on the Inline Package Socket .

Close the N1259A fixture cover.

S Medute

/i Wigh oltnge Bina -Tee

21




Procedure Id - Vds Measurement

|
|
—

Click the Application Test tab.

g E Lk .'l_ 2. Check the PowerMOSFET category.
]
:g 1 |
b 3. Select Id-Vds (Click the Id-Vds then click Select )
o =
i v_ xﬁ | 4. Confirm that the test parameters as shown in the picture below.
]
3

structre |w|| D, Start the measurement. (Click the Single button

6. The graph window pops up and the measurement starts.

You can see the Id-Vd graph (See top left of next page).

| of]

Since the gate voltage settings are not so good, change the gate volt-
age settings (VgStart =3V, VgStop =5V, VgStep = 250 mV)

Secondary Sweep 9. Measure again. (Click the Single button

Gate: |SMU2:'H2 ] 10. You can see more details on the graph (See top right of next page).

3.00
’_é EasyEXPERT has many default applications for basic measurements. You
¥gStop: |5.00

vesten: 50 -y can measure the device easily, by simply selecting the desired application.
gStep:
With an illustrative user interface, you can intuitively modify the parame-

YgStart:

ters to suit your DUT.

Next, we will perform another measurement, again by simply selecting an

application.
Test Parameters Extended Setup o
viemo: [
Scale; |LINEAR Primary Sweep
Drain: [SMUZHC -
D
A vdstart: 0V i
ke vdstop: 0.0V 8

Gate: [SMUZHP ~] . Idiimit: [L00& &
vgstart: [LOOV &) PdLimit: 00W @]
VgStop: |100V © ,
VgStep: m

G
o \ ’r
Secondary Sweep VdLinearStep: [200mV B
A}

|: :| PulsePeriodMode: [AUTO fif

ManualPulsePeriod: |[S0.0ms @
Source: |GNDU:GN£ v[% PulseWidth: |S00 us B

22



L% Agilent

1
=
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E
g 80m
F00m
600 m
500 m
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=
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100 m
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=
0 =
Wekain (V) =
g s0m
700
£00 m
500 m
400 i
= 300m
E
& 200m
100 m
I o
0 2 4 5 e w2 IS R
drain () 200 Mdiv
Procedure Id(off) - Vds Measurement

Drain: [SMUZHD -

SMUL:HP

vdStart: Uz He

SMUZHC

vdstop: [SMU4:HY

IntegTime:

/

LONG

Gate: [SMUZFF =]

[MEDIUM

SHORT ?

-

5.
6.

Select an application test of Id(off)-Vds.
Change Drain SMU to SMU4:HV
Change IntegTime to MEDIUM.

Open Extended Setup. (Click the Extended setup button

Extended Setun___~| . The extended setup window will pops up.

Change IgMinRange and IdMinRange to 1 nA.
Close Extended Setup. (Click the Close button)

(The settings may be changed for the production version.)

(Extended Setup

||Extended Test Parametersf) I

IgMinRange: ¥

HoldTime: IDs E DelayTime: |Ds il IgLimit: IllIlrry !I
1n& Idzero: [L.00nA il IdMinRange: IlnAl vi

23



Test Parameters

Extended Setup

IntegTime: |MEDIUM -

Gate: |SMU2:HP -
vd@ldss: |EDD.|:| LT~ |
Id@BVYdss: |10I3 ut B

Vg: OV

=

+

v

Drain: |SMU4HY -
vdStart: [0V ]
vdStop: [m

6 vdStep: 200 my il
IdLimit: |100nA& EI

v

Source: [GNDULGNC v]

7. Confirm that the settings are as shown in the picture above.

8. Start the measurement. (Click the Single button )

9. The graph window pops up and the measurement starts.

10. Since the vertical range of the graph is too large, change it by clicking

the auto scale icon ‘i

=
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Procedure Id - Vgs Measurement

La o - Select the application test of Id-Vgs.

i | e S e SHEFE
. ":J_"_i@ 3. Start the measurement. (Click the Single button |§

2. Confirm that the settings are as shown in the picture below.

4.  The graph window pops up and measurement starts.

5. After the measurement is completed, automatic analysis calculates
the Vth and gfsMax.

Test Parameters Extended Setup -
Memo: ]

Secondary Sweep
’ Drain: |SMUZHC -
Primary Sweep G vdStart: [100v 8]
Gate: [SMUZIHP | E vdstop: [100v |
vgstart: [0V | " vdPoint: 1 W
VgStop: m IdLimit: m
vgStep: [100mv | 5

PulsePeriodMode: [AUTO E]

ManualPulsePeriod: [S0.0ms B

Source: ]GNDU:GNE 'I % PulseWidth: |500 us ]

X-¥ Graph Plot Properties... | | Parameters |
-%- Agilent
’ MEARKER(  4.4000000000E+000 ¥ 9.5EFIEO0000E-001 5 G.6293900000E-001 A ) Ta =g
1 1
Intercapt: Inbercept: a0 m gfsMax 556.?35 ms
364139 5 e T
Gradiant: G adient: =
0.9557783 0.9567350 simeS | vth ’5.81154 Y
mm
600 m
a0 m
annm
& 00m
= mm £
3
mm =
‘m cept: 38115 0 =
0 1 2 3 4 ] ] 7 3 q 10
Vgate () L0 jeke < i [[>]
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Setup2 Open the N1259A test fixture cover, and connect the test leads and SHV
cables as follows. Refer to the drawing on this page. The numbers on the
drawing correspond to the procedure steps.

1. Insert the device (2SK3745LS) into the socket on the N1259A.

2. Using test lead, connect the AUX2 outer shield (GND) to the ter-
minal 3 Force (Source) of the Inline Package Socket.

3. Using test lead, connect the High Force of the Module Selector
Output to the DC Bias Input Force.

4. Using test lead, connect the High Sense of the Module Selector
Output to the DC Bias Input Force.

5. Using test lead, connect the High Guard of the Module Selector
Output to the DC Bias Input Guard.

6. Using a SHV cable and an adaptor, connect the MFCMU Low out-
put to the terminal 1 Force (Gate) of the Inline Package Socket.

7. Using a SHV cable and an adaptor, connect the MFCMU High out-
put to the terminal 2 Force (Drain) of the Inline Package Socket.

oW mHi Eh- . ~ £7 1 ' WIF CM
S Medule Selector 0utput /i Intine Pucknge Sacket (1 Pin) B\ Wigh Volenge: Bins —Tee

=y vmin
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Close the N1259A fixture cover.

’ } # T

Test Lead for the N1259A Test Fixture SHV cable and SHV-Banana Adaptor

Procedure Cgd Measurement

ﬁ'- 1. Select the application test of the Cgd.

Confirm that the settings are as shown in the picture bellow.

2.

3. Start the measurement. (Click the Single button
4.  The graph window pops up and the measurement starts.
5.

If the vertical range of the graph is too large, change it by clicking the

auto scale icon ‘}il .

—

: I:“":::Dh L D Scale: LINEAR =]
oltage

%“’l e B::;q: e 2 J Drain: m

e -1—0—| VdBias: W

vdstart: 0V @]

K o VdStop: Im

IntegTime: ISHORT - 6 vdLinearStep: lm

Frequency: |1.EJD MH: B AC Guard IdLimit: m
Osclevel: [30mv | - Agilent

in
s00p

decade [div

200 p
o p
p
2p
wp
ip

gd (F)

ip
Ip

0 a0l 100 150 200 240 300 30 400 450 aln
Wekain () 300 kv
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Objective

Point

Device

Setup

4
4

Easy Expert has a flexible test environment, Classic Test mode, which of-

fers an interface similar to that of Agilent 4155/56. In this section, we
measure the high-Voltage C-V, which is difficult to measure with the con-

ventional system.

® Usability of the Classic Test mode
e High voltage C-V

@ Flexible measurement setup change

MOS FET (2SK3745LS)

Open the N1259A test fixture cover, and connect the test leads and SHV
cables as follows. Refer to the drawing on the next page. The numbers on
the drawing correspond to the procedure steps.

1. Insert the device (2SK3745LS) into the socket of the N1259A.

2. Using a test lead, connect the terminal 1 Force (Gate) on the
Inline Package Socket to the terminal 3 Sense (Source) on the
Inline Package Socket .

3. Using a test lead, connect the High Force of the Module Selector

)

Test Lead for the N1259A Test Fixture SHV cable and SHV-Banana Adaptor



Output to the DC Bias Input Force.

4. Using a test lead, connect the High Force of the Module Selector
Output to the DC Bias Input Force.

5. Using a test lead, connect the High Guard of the Module Selector
Output to the DC Bias Input Guard.

6. Using a SHV cable and an adaptor, connect the MFCMU Low out-
put to the terminal 3 Force (Source) on the Inline Package Socket.

7. Using a SHV cable and an adaptor, connect the MFCMU High out-
put to the terminal 2 Force (Drain) on the Inline Package Socket.

Close the N1259A fixture cover.

D\ Wigh Volenge: Bina —Tee
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Procedure Coss Measurement

1. Click the Classic Test tab.
j 2. Select the C-V Sweep.
Multi 3. Configure the Channel definitions as shown below, by selecting re-
Channel I...

sources and clicking Delete button (or by using the Add SMU button).

i

Te5t| Claﬁsitimt 2pplis

‘ Channel Setup |Measurement Setup | Function Setup | ALto Analysis Setup | Display Setup |

Channel Definition

|
Lv-T
Sampling | se'ect Add SMU | DeleteFl : Up | Diown |

¥ Name: I Name: Mode: unction:

ﬂ Select r‘ iSMU.l:HP I =1 E (G FlCONST -

L«

cN Me |

C-V Sweep i  [EMuZiHP RE =2 T = ||consT |

o [sMuzHC i) =3 =V _w|jconsT |
r |SMU4:HV j|\.f4 §|14 §|\f leONST | ’
o |CMULME = ||vBias = = |fvart | E

Channel Deﬁn-itiun
Add SMU | Delete | (/] | Diowen |
Unit: ¥ Name: 1 Name: Mode: Function:

[ShL:HY v |fvds I = v |fwar1 |
|CrauLiMF = ||vBias | = _~||consT |

4. Select the Measurement Setup tab and change settings as shown
below.

Chanrel Setup  Measurement Setup |Function Setup | Auto Analysis Setup | Display Setup |

C-¥ (VAR1) Signal Source |
. Range
Y Name: IVdS E F"EEIU'EHCY add | Delete | Ln | Do |
is | —

Cp-i5

X " e [1vHe F ’;‘r?tgf
C Narf®: [Coss Q d

GName:f = FName: freq C
vanced

Direction: ISingIe vI AL Level: IBD i EI

Linearwx ILINE&R vI
rt: ID W I
Il Sk I
5t |3 i EI

Compliance: IB mé, EI LEEE ST LT |
No of Step: I5gl gl Mode: IAUTO vl Factor: |2 El

Timing

Hold: ID E EI Delay‘l: 10 ms EI * Sweep ICONTINUE AT ANY | status
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5. Select the Display Setup tab and change the settings as shown below.

Channel Setup ] Measurement Setup ] Function Setup ] Auto Analysis Setupjgu@

X-¥ Graph \

x| | | |

Name: Sharing.Ng Scale: f¥lin: Max:
WooX:  |vds = | tnear  ~| fov B| [15ky ]
LS |Coss j |(N0ne) j |L0g j |1D pF E |3 nF =]

List Displ? Parameters
Ad Add

To add a parameter, press the [Add]
button in this area.

6. Start the measurement. (Click the Single button |

7. The graph window pops up and the measurement starts.

8. The graph shows a stable high voltage C-V measurement up to
1500 V.

7 Agilent

10n

on

an
2n

decade [div

in

00 p
300p
200p
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Lab 4

Objective

Point

Device

Setup

32

Classic Test Mode 2

- Calculate Re from Ib-Vce measurement results.

In this section, we make a classic test mode setup for measuring the Ib-
Vce, using the HCSMU. Auto analysis is then used to calculate the emitter

resistance (Re) .

® Low voltage measurement performance of the HCSMU
® Measurement function

® Analysis Function

Power Bipolar Transistor (MJL4281AG)

Open the N1259A test fixture cover, and connect the test leads as follows.
Refer to the drawing on the next page. The numbers on the drawing corre-
spond to the procedure steps.

1. Insert the device (MJL4281AG) into the socket on the N1259A.

2. Connect the HPSMU2 Force to terminal 1 Force (Base) on the
Inline Package Socket.

3. Connect the HPSMU2 Sense to terminal 1 Sense (Base) on the
Inline Package Socket.

4. Connect the High Force of the Module Selector Output to the ter-

4

v

’ Q

Test Lead for the N1259A Test Fixture



minal 2 Force (Collector) on the Inline Package Socket.

5. Connect the High Sense of the Module Selector Output to the
terminal 2 Sense (Collector) on the Inline Package Socket.

6. Connect the Low Force of the Module Selector Output to the ter-
minal 3 Force (Emitter) on the Inline Package Socket.

7. Connect the Low Sense of the Module Selector Output to the ter-
minal 3 Sense (Emitter) on the Inline Package Socket.

Close the N1259A fixture cover.

2 COLLECTOR e
3EMITTER

A\ Medule Selector Duty U ocket (1 Pi A\ Wigh Voltnge: Bina —Tee
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Procedure = Re Measurement
i saect %] 1. Click the Classic Test tab.
§ 2. Select the 1/V Sweep.
: 3. Configure the Channel Setup as shown below.
: Unit V Name | Name Mode Function
SMU2:HP Vb Ib | VAR1
SMU3:HC  Vce Ice I CONST

Channel Setup lMeasurement Setup ] Function Setup ] Auto Analysis Setup ] Display Setup ]

|I3hannel Definition

Add S | Delete | Up | |
Unit: ¥ Name: I Name: Mode: Function:
¢ [sMuziHP |jvb b =l v ||var1 |
@ [sMUBHC v ||vce [lce i v||momsT <

4. Configure the Measurement Setup as follows.

Start 1 mA, Stop 100 mA, Step 1 mA
SMU3:HC Source:1 pA, Compliance: 2V

VART1 (Ib sweep)
Constants

—

Channel Setup  Measurement Setup lFunctiDn Setup | Auto Analysis Setup | Display Setup

34

VARL |
Fange
Unit: [SMUZHP B
Name: [Ib B 40C
nte
Direction: |Single - /’l g
Linear/Log: [LINEAR - Ad- |
vanced
Start:
Stop: :
Step:
No of Step: ‘
Compliance:
Pwr Comp:
Timing | 1
- 8] Delay: [0s 8 vgweep CONTINUE AT &MY | status
Constants | 1
Unit: ¥V Name: I Name: Mode: Source: I:nmpl'ii#e:
SMUZ:HC B|fvce = [lce =l B|[1ua Bllzv & :




5. Click the ADC/Integ button on the Measurement setup. Then config-
ure the A/D converter as follows.
SMU3:HC HSADC
Hi Speed ADC Mode = PLC, Factor =1

A/D Gonverter & Integration Time Setup
A/D Converter

Unit: Name: ADC: Measurement:
[sMziHP E|[vb = [HR ADC =] [compliance Side =]
|SMU3:HC EIVEE §|HE ADC - |Fnrce and Compliance Sides j

Integration Time

Mode: Factor: Auto Zero:
High Resolution ADC: |AUTO dlﬁ ElOFF j
High Speed ADC: |PLC| -1 E
Clase

6. Next, Configure the Display setup as follows.

Name Sharing Scale Min Max
X:  Vce Linear oV 10 mV
Y1: Ib (None) Linear 0A 100 mA
Channel Setup | Measurement Setup | Function Setup | Auto Analysis Setup  Display Setup |
X-Y Graph
s Goaka)] Mgl Eoowm)
Name: Sharing:  Scale: Min: Max:
M X |\.fce j | d ILinear _j ID\r‘ !J |1l]m‘|." !]

c v b ~| |Nore) ~| Junear  ~| joa 8| [100ma g =

!

H

i

g

List Display Parameters H

add |  Delets 0 | n | add Delate o |

4

c b =l o

X

c o Jvee -l g

To add a parameter, press the [Add]
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Condition
First _
Point Ib=0.04
Second ,, _
Point Ib=0.1

36

7. Start the measurement. (Click the Single button )

8. The graph window pops up, and the Ib - Vce trace is shown in the low

Vce region. -
€ UV Sweep - Acilent EasyEXPERT RM[E <)
File Edit Wiew Marker Cursor Line Text Pointer Window Help
==l E [-—0.0 [ .5 =
‘B-aaf @ BHaEREeE U -EElls
Setup Name:  [I7¥ Swesp| X
X-¥ Graph Plot Properties...
- Agilent
" 100 m
5
= 9m
S 8m
0m
60m
50m
40m
= 30m
= 20m
1m
0
0 im 2m im 4m sm om im gm 9m 0m
Yee () 1,00 m fdiv
List Display Properties...
Tndex_| Ib | wee | &l
1 1,00000 ma 4,154 3
2 2,0000 mé 3.164 mv
: 20meme 277 i+l

Next we will use Auto analysis to calculate the Re (ohm). The Re is calcu-

lated from the gradient of the Ib— Vce curve. In this case, the curve of the

Ib from 40 mA to 100 mA is almost straight, so use the data of that area

and make a regression line,

9. Click the Auto Analysis Setup tab.

10. Check Enable for Line 1.

11. Select the type of the Regression.

12. Select the Data Condition for the First Point and the Second Point.

13. Set the conditions as shown below.

Charinel Setup | Measurement Setup | Function Setup  Auto Analysis Setup |Display Setup |

Apply |

[~ Interpolation Mode

7
¢ Mormal 7 Grad)  Tangent (:'Regression

[~ Fix

Y
Line { I
v Enable Type "A:-cis 7\(1

r—First Pairt

%Y Coordinate Date}ondition

ition: [Ib = = 004 & [ Afer =| =
econd Point y
%Y Coordinate + Data Condition

= =01 r | = | =

-~




14. Select the Function Setup tab.

15. Write an Analysis Function (NOT a User Function) as follows.

Name Unit Definition
Re ohm 1/@L1G
=
add | | | | =
Name: Unit: Definition:
|Re ‘@ [ohm ~||veLic | &

16. Click the Display Setup tab, and add a Parameter of Re.

Parameters

A { Delete | Dot | (W] |

i IRe / j

17. Start the measurement. (Click the Single button )

18. The graph window pops up. After finishing the measurement, two cur-
sors and a regression line are automatically drawn. Then the Parame-
ter of Re is calculated.

€ 1/V Sweep - Agilent EasyEXPERT &= <]
File Edit \iew Marker GCursor Line Text Pointer ‘Window Help
Y - =8 ok~ = =g = F=n
= = 5 e Tl ~ - Bl B =
B-aaf Q- MoERYNe = -FA-BEl]y
Setup Name: |IN SwEEp b’
X-¥ Graph Plot Properties... | ‘ |Parameters |
25 Agilent CURSOR{ 3.2240000000E-003 v 3.9510000000E-002 & ——— T
Re [40.4030 mohm
100 m
Intercept: Intercept:
) 41,6297 mA
E wm Gradient: Grachient:
= 24735068
mm
a0m
s0m
0m
ey SO
=
= am
um
1]
o im m im 4m sm am im am am om
Wi (V) 100m fdv
List Display Properties...
Tncex_| Th | e | [
]
ey 1.00000 rad 3772 mv '
2 1.9900 ma 3.010 mW
: 2,9800 mA 2,600 mv [se]
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Convert the Tracer Test Mode setups to the

Classic Test Mode setups
- Seamless setup conversion.

Tracer test mode is an easy, intuitive, and interactive environment for de-
vice measurement, and is useful to tuning the measurement conditions.
B1505A has the function of convert the Tracer test settings to the Classic
test settings. In this section, we use the Tracer test mode to decide the
test condition, and use the Classic test mode for a more detailed measure-

ment and analysis.

® Seamless conversion from the Tracer test mode to the Classic test
mode

@ Store setups to the My Favorite

@ High Current measurement capability of the HCSMU

Power Bipolar Transistor (MJL4281AG)

The connection of the DUT is exactly the same as for Lab 4. If you are con-
tinuing from Lab 4, you can skip the procedure.

Open the N1259A test fixture cover, and connect the test leads as follows.
Refer to the drawing on the next page. The numbers on the drawing corre-
spond to the procedure steps.

1. Insert the device (MJL4281AG) into the socket on the N1259A.

2. Connect the HPSMU2 Force to terminal 1 Force (Base) on the

’ Q

'

Test Lead for the N1259A Test Fixture



Inline Package Socket.

3. Connect the HPSMU2 Sense to terminal 1 Sense (Base) on the
Inline Package Socket.

4. Connect the High Force of the Module Selector Output to the ter-
minal 2 Force (Collector) on the Inline Package Socket.

5. Connect the High Sense of the Module Selector Output to the
terminal 2 Sense (Collector) on the Inline Package Socket.

6. Connect the Low Force of the Module Selector Output to the ter-
minal 3 Force (Emitter) on the Inline Package Socket.

7. Connect the Low Sense of the Module Selector Output to the ter-
minal 3 Sense (Emitter) on the Inline Package Socket.

Close the N1259A fixture cover.

D\ Wigh Volenge: Bina —Tee
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Procedure

1.
2.
3.
j
1C-4CH 4-
1C-vCED
BYCED
IC-vCBO
Stop:
0 4 Bl 6.
NOS:

o

Data Dicplay  Help

Save and Recall

Click the Tracer Test tab.

Click the Sample setup icon and select the BJT - IC

tings (Full mode). Click on the setting window.
The mouse cursor changes to a hand icon. You
can scroll by dragging the mouse.

Change setting as shown in the bottom pic-
ture.

or the keyboard.
Finish the measurement. (Click the STOP button &8

Click the Save to My favorite button. You will see
in the My Favorite Setup.

-VCE.

Click on the VAR1, VAR2, and CONST title bar to open the detail set-

FWr Lomp. :

. OFF
f)u = Click

and ov
Pulse Drag
Os

Pulse Width:

Start the measurement. (Click the Repeat button ﬁ )

Select Stop voltage of the VART and change it to 20 V using the knob

a new icon appear

B @|I/v Trace Setup Name: [ICVCE =
§ VAR1 &
E Mode:
= LINSEL -
E Stark:
I
bl ov B
: Stop:
E ov @
=] Step:
- Y
& ov YAR2 F3
lﬂ NOS: Stark:
I 1 B Omé &
& Interlacing: Stop:
= 0 B8 220ma B
‘fé Compliance: Step:
_E 204 i 20 mis
- Pwr Comp. : NOS: \
~ OFF B 118
Pulse Base: Compliance:
Pulse Del i U B
i 0s B Pwr Comp. :
H]
Puls*m OFF &
S00us
YAR2 &
7 am Start:
b | i P | IVa s BN EEE - EEeE D B Ery ]
Ic v 4 ! < e B VCE  ~ dL 20mA B
I T | 2 4 - gty e
WEhe -1ENES E 2 B S e TR
Unit: V Name: 1 Name: Mode: Function: Meas.‘e:
I: C SMUZIHP - VEE W 15 m 1>  VARZ ¥ Add 100us |
E SMUBIHC ~ VCE = IC m VPULSE ~ VARL Pulse Period:
=] o] [T e




P
Channel 1...

IV List
Y

IC-4

Recall \ I Save

We have now saved the Tracer Test mode setup as IC-VCE. You can recall
it under the Tracer Test mode, as well as under the Classic Test mode.
Next we will do that.

(Note that you cannot recall Classic Test setups under the Tracer Test
mode).

9. Click the Classic Test tab.

10. Select the saved setup (IC-VCE) and click the Recall My favorite but-
ton.

11. You will see the setup recalled as a classic test of a Multi Channel I/V
Sweep.

12. Start the measurement. (Click the Single button |

13. The graph window pops up and the measurement starts.

@ Multi Channel I/ Sweep

Channel Setup lMeasurEmEnt Setup ] Function Setup | Auto Analysis Setup ] Display Setup ]
Channel Definition |

Setup Name: [IC-VCE =

acd sy | | | |
Unit: ¥ Name: I Name: Mode: Function:
o jsMuziHP = |lvee =B = = ||waRz2 |
¢ fsmuEHC v = I | [vPULSE v |[war1 |
»
€ 1G-VGE - Agilent EasyEXPERT %
File Edit Miew Marker Oursor Line Text Fointer Window Help
BEEE N-AQK D E
Setup Name:  [IE-4CE
X-¥Y Graph Plot Proberties... | ‘
14 Agilent
20
=
22 )
g
58
14
12
10
8
= &
= 4
2
0
0 2 ] 8 10 12 14 16 18 20
YCE (V) 2.00 fdiv
List Display Properties... J ‘
Index_| VCE Ic | &)
il 60 L 25,70 ma i
2 200,00 my 141406 &
3 390,04 my 160824 &
4 500,08 my 178000 &
5 795,96 mi 18665 & faal
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Objective Desktop EasyEXPERT is a software for PCs. It offers almost the same envi-
ronment as EasyEXPERT on B1505A. Using Desktop EasyEXPERT, you can
control B1505A from your PC. And more, you can check and analyze data,
collected with B1505A.

B1505A uses the Windows OS environment. And has high affinity with
other windows software such as Microsoft Excel.
Point ® Desktop EasyEXPERT usability
@ Compatibility
® Export data for other software
Procedure B1505A to Desktop EasyEXPERT and Excel.
1. Insert a USB memory into the B1505A.
2. Select the measurement data you want to export.
3. Right click and select Transport Data - Export As Test Result. (This is
for Desktop EasyEXPERT.)
4. Save the file onto the USB memory. (Specify the directory and file
name as you desire)
5. Repeat steps 2 though 4 to export the data in CSV format (this time,
selecting Export As CSV... instead of Export As Test Result)
Rds-1d 2009/05/13 19:06:32
IGKGE  caeel 2000/05/13 19:02:56 e =)
()it 2009/05/13 18:59: 11 — =
Ic&f)-\xd e A 2000/05/13 18:57:53 s '."jwdm LlEL
Idioffjvel— 2000/05/13 18:57:01 )
Id(offivde ooV 2009/05/13 18:54:20 el
Td{off)-vid j 2009/05/13 18:50:50
Wth VgS(O 'T':‘at:rspnrtD a : Import... T y " I\ 'T"RD'M?
Wi VQS(O Edit ¥ Export Az Test Result. > (/0
Yih \.fgs(o Propertiss Exuur: :S ggzpressed Test Result. l/ 1 k1A
\,-'th VgS(O ; xport Oz
Id(offi-vds e Foopread Shest. 4 Thoa—s-
Id{off}-Vids e
ol e e i
ifﬁ'EOV;_S\EO?f) Folder Export.. A iB: [ivzs e El [ #re |
Id(Oﬂ:)—\."dS futa Export Setting Fr LR EasyEXPERT Test Result Files LI Fopl

TACAFF- A
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g e B s e e LT

) — 2009/05/13 18:50:50
1 ‘u’gs( Tranzport Data * Impart.
1 Yigs(g  Edit ¥ Expart fz Test Result.
T | Export Az Compressed Test Result.

145

vg ( Properties.. Export Az CEW. l
1 QS(OTTJ Export Az XML Spread Sheet..
Off)—\de Expart in My Format..
AV A

6. Remove the USB memory from B1505A. (Important: Before removing
the USB memory, Please follow the safely remove procedure of the
Windows 0S.)

Safely remove USB Mass Storage Device - Drive(F:)
H Safely remove Generic Marvell Yukon 88E80532 based Ethernet Controller

b 9 E @b oo
7. Turn on your PC and start Desktop EasyEXPERT.
8. Insert a USB memory into your PC.
9. Rightclick on a Results field.
10. Select Transport Data - Import.
11. Right click the transported data and select Display Data.
12. The graph window pops up.
Lﬁ E| l TR o]
= | Fla#etup Marme T s e =EEC
v Export Az Compreszed Test Result.. =5}
Cancel Export As GSW. Recert
i) T . | Export As ¥ML Spread Sheet. !
g EEHI:;;':;HA” Exsort in My Forriat... TAake?
T | E=xport Az Text File.. —
a:;a‘ﬁy bt Tazl ;\Ie Exputrl Setting.. CLERE
test Filter ) Falder Export S _1-:‘:- £}
'llz'rd.?:\spnrtgta : Auto Export Setting ” g_
B SR o [ |
Froperties.. T AT [EayEPERT Compressed) Text Fosut Tdes =) il {

€ 1-ves [0 2009/08/13 19.02561 - Agilant LasyEXPERT
Ele Edd Ywm Mwke QGusw Loe Iedd Poniee Wedow fok

BEEEEE D Q@ OEHEEs & F-!

Setup Nome: 3V [{1) ; 2009/05/13 19:02°58]

=Y Progertios. .
L Agilaat
PP —— - PprI—— .
1 { '
rias copa . isMa 56.73 =
- o | O TS | Flag | Setup MName
] =ma g | vth  Faisv Id \-‘rgS
mn E =
2 Gancel
swm
el Select All
& ] Ungelect All
& wn B
N :
L Dizplay Data
i Y 0
L] 1 2 H 4 5 L] 7 i ¥ n Reca”
Yode (V) 100 v <] » — S
[ oy Proportics... Filter 3
inda | ik | Ickawn | igato | Igats | ate] B
1 000054 Y £ ua ov 150 ua 1. E20000000) s
2 100008 v 115 ua A00.0 My S0 ua 0. 0000000 uS
3 BETN2 TTua 20,0 my A 55 A 55 0000000 us -
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13. Start an Excel on your PC.
14. Load the saved CSV file.

15. Select the area for which you want to see a graph.

16. Click the graph button [ to plot the graph. (Select the graph type,
change graph properties, etc.)

|| Microsoft Excel - Id-Ves [0} : 2009 0513 19_02 §6]1.csv = |

W] D REE B BAD BRO U-LT oD SoFD AIH -8 x

§ S Pt -1 - B 7 U= B 58 o o 8 20| o By A B

AN EE A S B8 e 8 F b LM - @
Al - #

B = | ¢ | o | E T F | & | H =

1 1
| 2 [SetupTitle | ld-Vgs
| 3 |Application Id-Vgs Public
| 4 [TestPararm Name e rmo HoldTime  PulseBase Pulsebwgl Gate WaStart
| 5 [TestPararm Yalue Q Q 1 SMUZ:HPE C
6 |DutPararme MName Polarity Temp Axisgfsi Y Axisgfsiiax

7 |DutParame Value 1 25 0.00 1

[}

| 8 [MetaData | TestRecol true
| 8 |MetaData  TestRecol 05/13/2009 19.0258
10 |MetaData  TestRecol

| 11 |MetaData  TestRecal 1

| 12 |MetaData  TestRecol true

| 13 |MetaData  TestRecol

14 |MetaData TestRecol ISOE | AIFIYEsOl U W Es
15 |MetaData | TestRecol 5e5521ef-5a0d-45cl —aefia—c026hbf41 dd32 siond 101 10 10 101 101 10
16 |AnalysisSe Analysis 51 trus i A

1 1 1 1 1

10 |Arabante AmhaiSi 0 lgste  Idin  Viwin  Ta ofs g
| 15 |AnalysisSe Analysis S 1 000015 -6 4002 10.00024 25 nooaz [
20 |AralysisSa. Anaiyis S Vests 5.00E-05 0000118 1000262 25 0000705
N AR Ve 1D 2008 (513150 /. : i [iue 02 -000485 770E-05 088762 95 -000036
Tk WUM alue 03 -000885 4.70E-05 1000316 25 000065
“lue 04 -00148 000011 599532 25 000021
alue 05 -001875 S580E-05 1000556 25 —000026
alue 06 -007475 5SOE05 5.99997 25 000059
alue 07 -00297 -280E-02 995656 25 000015
alue 0B -00347 BSOE-05  9.9997 25 000021
alue 05 -003875 130E-05 599578 25 -000034
alue 1 -004465 210E-05 555652 25 -5.00E-06
alue 11 -00486 120E-05 599864 25 1.00E-05
alue 1.2 -002455 Z230E-05 995302 25 -500E-0%
13 -005855 200E-06 1000458 25 0000145
d-Ve 14 -006455 B20E-05 599732 25 0000105
15 -005§55 230E-05 1000136 25 —0.00061
1 E+00 ) 00745 -650E-05 595792 25 ~000015
—00785 —5.00E-06 10,0008 25 000052
ﬁ 18 ~00B445 B5OE-05 1000256 25 6.00E-05
18 -00894 4.00E-06 1000155 25 —1.50E-0%
8 E-01 08
— ofs
— Idrain
= 6E-O1 06 _
= o
£ &
Zaeor 04
2 E-01 02
0E+00 0
0 2 4 6 8 10
W gate (W)
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