Rev B

Application Note
FOR
SMA Calibration Kit for VNA

LCALO6A, LCALO6B, LCALO6C and LCALO9A are precision SMA calibration kits which provide
accurate and reliable Short-Open-Load-Thru (SOLT) or Load-Reflect-Match (LRM) calibration of a
vector network analyzer (VNA). Each calibration kit is carefully fine tuned and measured to ensure the
performance factory guaranteed specifications as described in its data sheet.

LCALO6A

A female calibration kit and used for DC ~ 6.0 GHz VVNA test cable with male end connector.

It includes the following items:

1) Short - SMA Male (Part # LSHORO001).

This part needs to be used with Thru (Part # LTHRUOQO01A) to form SMA Female Short.
2) Open - SMA Male (Part # LOPENO0O1).

This part needs to be used with Thru (Part # LTHRUOO1A) to form SMA Female Open.
3) Load - SMA Male (Part # LLOADO01M)

This part needs to be used with Thru (Part # LTHRUOQO01A) to form SMA Female Load.
4) Thru (Part # LTHRUOO1A) — SMA Female/Female

Below is the example of a female kit LCALOGA:

LOPENOQO1 LSHORO001 LTHRUOO1A LLOADOO1IM
Open Short Wrench section Load

LCALO6B

A male calibration kit and used for DC ~ 6.0 GHz VNA test cable with female end connector.

It includes the following items:

1) Short (Part # LSHOR001) — SMA Male

2) Open (Part # LOPEN001) — SMA Male

3) Load (Part# LLOADOO1M) — SMA Male

4) Thru (Part# LTHRUO01B) — SMA Male/Male
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LCAL06C

A combo (female/male) calibration kit and used for DC ~ 6.0 GHz VNA test cable with either male or
female end connectors.

It includes the following items:

1) Short (Part # LSHORO001)
a. SMA Male
b. SMA Female: This part needs to be used with Thru (Part # LTHRUOO1A) to form SMA
Female Short.
2) Open (Part # LOPENO001)

a. SMA Male
b. SMA Female: This part needs to be used with Thru (Part # LTHRUOOL1A) to form SMA
Female Open.
3) Load (Part # LLOADO01IM) — SMA Male
a. SMA Male
b. SMA Female: This part needs to be used with Thru (Part # LTHRUOO1A) to form SMA
Female Load.

4) Thru (Part # LTHRUOO1A) — SMA Female/Female
5) Thru (Part # LTHRUO0O01B) — SMA Male/Male

LCALO09A

A female calibration kit and used for DC ~ 9.0 GHz VNA test cable with either male or female end
connectors.

It includes the following items:

1) Short - SMA Male (Part # L022).

This part needs to be used with Thru (Part # L020) to form SMA Female Short.
2) Open - SMA Male (Part # L023).

This part needs to be used with Thru (Part # L020) to form SMA Female Open.
3) Load - SMA Male (Part # L024)

This part needs to be used with Thru (Part # L020) to form SMA Female Load.
4) Thru (Part # L020) — SMA Female/Female

Connect Cal Kit to Test Cable

In order to maintain the performance of each kit and the accuracy of the calibration, a torque wrench with
5 ~ 6 Ib-Inch is required to connect or disconnect the kit from a test cable at the cable side SMA mating
connector. Never try to turn the kits which may cause the kits to be permanently damaged.
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Define the calibration kit parameters for SOLT calibration

The following instruction is used as an example
= Agilent E8357A
= A new CalKit file named “demo”
= A female Calibration Kit LCALO6A with the following measured parameters.

Offset Co| Ci1 ]| C2 ] C3 Offset Loss (Gohm/S)
Short | 55.7 ps (16.70 mm) 4.8
Open | 55.7 ps (16.70 mm) 45 6 -2.5 0 4.8
Load 0 4.8
Thru | 55.70 ps (16.70 mm) 4.8

Legend:
Yellow rounded rectangular means the user needs to select or type;
Blue rounded rectangular means the user needs to pay extra attention.

1. Prep Network Analyzer

1) Turn on a network analyzer such as Agilent 8753 ES for at least 2 hours.
2) Load predefined settings like port power.
3) Then Select “Advanced Modify Cal Kit...”

Stimulus Calibration ‘w/izard... Start Ghop I Center I Span
Preferences... |

511
1.000Uf v Comection O /off
1.oou St v Interpolation O Aoff

521
10.00dEf
0.00dE  Loghd

Cal Set...
Cal Set Viewer

10.004B¢ Part E xtension Tool Bar

0.004E  Lagh
522

1.0000¢

1.00u SWR

Fisturing on/0OFF
Fisturing Selections

ECal Confidence Check...
Characterize ECal Module...

Power Calibration...

Properties

. E12 Cé 2-Part LCL
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2. Create a baseline Calibration Kit File
1) Open a factory calibration kit file such as Agilent 85052D, and select “Save As...”.

Edit PNA Cal Kits ) 10| =l
Open... | Save Az | Restare Defaultsl
Installed Kits
Irpaort Kt || Save bz I Inzert New...l Frint to File...l
1D | Kit Name | Description | -
1 aa032F TypeM [B0] Calibration Kit
2 850328/E Typeh [50] Calibration Kit
3 aa0548 TypeM [B0] with zliding load
4 250540 TypeM [B0] Calibration Kit
5 850368 /E TepeM [75] Calibration Kit
g 250398 Twpe-F [75] Calibration kit
o I ] T |

i
mm Lahbration kit

10 85082C 3.5 mm SOLT/TRL Calibration Kit
11 fEjallaeny 2.4 mm with zliding load
12 BE0SED 2.4 mm Calibration Kit

13 Maurp 8770C

14 Maurp 87700

15 85086K

16 85086K01

17 85053B Databa...

2.92 mm Shiding Load

2.92 mm Broadband Load

2.4 mm/2.92 mm with Broadband Load
2.4 mm/2.92 mm with Sliding Load
1.85 mm Precizion Database Cal Kit

7|

EdtKi. |

Delete | _Al_\"l

ok |

Cancel |

Help |

2) Save to Cal Kit user directory:

Savein | ) user

|4y My Recent Docunments
é’ Desklop
() My Documents
Y My Computer
& 3 Floppy (&)
e SYSTEM [C)
[=) Program Files
(23 Agilent
[ Metwork Analyzer
() PnaCalkits

e DATA (D)

=g RECOVERY [E:]
== LISEB DISK [F:]

() Shared Documents
[ My Documents
() My Documents

‘g by Hetwork, Places

Save as hipe: Calkit Files [".ckt)

j Sawve I
j Cancel |
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A unique file name shall be used. This example uses “demo” as the file name:

SaveAs 2]
Save in: |ll___'} Lser I j 4= =k EE-

Desktop

L

b 5 Documents

|

=

My Computer

File: narme: ldemol j ! Save I
Save as lupe: ICaIkit Files [*.ckt] j Cancel |
3) Import this newly created Calkit file:
a. Select “Import Kit...”, then “OK” button:
Edit PNA Cal Kits 3 _ o] ] '
Open... | Save Az | Restare Defaults |
Installed Kits
l Impaort Kt I Save Az | Inzert New...l Print ta File...l
10 | Kit Mame | Drescription | -
1 TypeM [50] Calibrat .t
2 850328/ TypeM [50] Calibration Kt
3 aa054B TypeM [50] with shding load
4 aa0540 TypeM [50] Calibration Kt
5 850368 /E TypeM [75] Calibration Kit
B aa039e Type-F [75] Calibration Kit
7 850528 3.5 mm with sliding load |
a aa0520 35 mm Calibration Kit
9 850330 /E 3.5 mmn Calibration Kit
10 8&052C 3.5 mm SOLT/TAL Calibration Kit
11 Ba0564, 2.4 mm with sliding load
12 BA0OSED 2.4 mm Calibration Kit
13 Maury 8770C 292 mm Sliding Load
14 Maury 87700 2.92 mm Broadband Load
15 BA05EK 2.4 /292 rarm with Broadband Load
16 B505EKD1 2.4 mnn2.92 mm with Shiding Load
17 BA058E Databa..  1.85 mm Precizion D atabase Cal Kit :I
Ediki. | Delete | | v
I ak. I Cahicel | Help |
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b. Select the newly created CalKit file from “User” folder, then select “Open”.
lmportKit 21|

Look ir: |59 user j L= cF B
2y My Recent Docurments
2} Deskiop
._’__"l My Documents
4 My Computer
S 3% Flappy (&)
e SYSTEM [C)
=) Prograrn Files
=) Aailent
) Metwaork Analyzer
I3 PnaCalkits
e DATA (D)
e RECOVERY [E:]
e |JSB DISK [F:]
" [=5) Shared Docurments
My Computer [ My Documents

[ My Documents
Places

&) My Hetwark Places

File riame: |demo.c;kl j Open I
Files of type: [ PHACalKit Files .okt i Cancel |

c. Select “Yes” on the warning screen:

Open... | Save bz | Restare Defaullsl I
Installed Kits
Impart Kit...I Save bz | InsertNew...l Print ta File...l
10 | K.it Name | Drescription I:I

| 850834 Databa..  1.00 mm D atabased Precizion Cal Eit
22 BB053AP Folyno...  1.00 mm [Reduced Accuracy]

23 95038a 7-16 Calibration Kit
24 850508 APC ¥ with sliding load
25 85050Cc APC 7 TRL Calibration Kit

57 eE031R Duplicate Kit Hame i

28  Ewxample Kit A

X

i BR0520: & duplicate kit name already existz, Do you want to import this file
29  Ewxamplz KitB anywap?
30 x®116444
A P11Ed44A
2 K11648h ne |
33 O116444
34 R11644A R-band W aveguide SOLT/TRL Calibration Kit
3| U11644A |J-band "W avequide SOLT/TRL Calibration Kit
3B YTIE444 W-band Waveguide SOLT/TRL Calibration Kit
37 WllB444 wi-band wWaveguide SOLT/TRL Calibration Kit hd
EditKit.. Deete |~ v |
Cahicel |
Huold CH1. 521 C 2-Port LCL
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Now the new CalKit file is ready to be edited.

Rev B

Edit PNA Cal Kits 3 10l =l
Open... | Save bz, | Restore Defaults |
Installed Kits
Imnport Kit... | Save fs.. | Insert New...l Pririt to FiIe...l
1D | it Mame | Description | ﬂ
22 8A0R9AP Polpno...  1.00 mm [Reduced Accuracy)
23 880384 7-16 Calibration kit
24 8AR050B APC 7 with gliding load
25 8h0s0c APC 7 TRL Calibration Kit
26 880500 APC 7 Calibration Kit
27 8h031E APC 7 Calibration Kit
28 Example Kit & Example Cal kit with male and female connectors
29 Example Kit B Example Cal Kit with unzesed connectors
30 =11E4da #-band W aveguide SOLT/TRL Calibration kit
ki F116444 P-band "W aveguide SOLT/TRL Calibration kit
32 K11Bdda k.-band W aveguide SOLT/TRL Calibration kit
33 0116444 (3-band ‘Waveguide SOLT/TRL Calibration Kit
3 R116444 R-band W aveguide SOLT/TRL Calibration kit
3B 116448 |J-band W aveguide SOLT/TRL Calibration kit
36 W11Ed4da W-band Waveguide SOLT/TRL Calibration kit
A7 wl1E444 Wi-band W awvequide SOLT/TRL Calibration Kit
a8 BA05ZD 3.5 mm Calibration Kit hd
EditKit. Dekte | " |
QK. | Cancel Help
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3. Edit The Cal Kit File

For a female kits, all the female components Short, Open, Load and Thru shall be modified. See
the highlighted field below. For a male kit, all male components shall be modified.

Il x|
— ldentification
Kit Mumber 38 Kit NameﬂE5D52D _]
F.it Dezcription |3.5 mim Calibration Kit
— Connectors Clazs Azsighments
Description:
[4PC 3.5 male x| AddorEd. |
- ISDLT 'l it... |
Family: el
PPC 45 Change Family... |
1D | Standard | Dezcription |
2 OPEM -bd- 35 mm male open

1 OPEM -F- 3.5 mm female open
M-

.3 make short

add. | Edt. | Deete | Deten|

ok I Cancel | Help |

1) Short: Modify the Offset Delay and Loss to the values specified in the table comes with the Kit:

Shots x|
— |dentification

Standard ID [ 7 Label [SHORT -F-|

Short Dezcription |3.5 mm female zhort

— Frequency Range Connector

o it [4PC 3.5 female ]
Max |EISSDDD MHz

— Shart Characteristics

L0 |2_D?‘55 Hle-12] L2 |2.1?I35 Hle-33)/Hz"2
L1 |.1 g 54 Hle-24)/Hz L3 |.n_m Hle-42]/Hz"3

— Dielay Characteristics

Dielay ﬁ pHec Loss m Gohmits
20 |5D ohms

Clear | ok I Cancel Apply Help
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2) Open: Modify the Offset Delay, Loss and fringe capacitances per the specified values in the
table come with the Kit.

Note: The default units for C0O, C1, C2 and C3 are as shown in the screenshot below. Ensure the

unit for capacitances matches your unique equipment.
X

— |dentification

Standard ID | 15 Lahel lUF’EN-F- I

Open Description |3.5 mrn female open

 Frequency Range ——— [~ Connectar

i itz [BPC 3.5 female =]
bt |SSSI:||:||:| MHz
— Open Characteristics
Co {45 | F[e-15]| C21-25 Fle-36]/Hz"2
C1 m | F[e-2?]£H2| I:_3 E:[e-45].f'Hz"3]

— Delay Characteristics

Delay W pSec Loss ml Gohmsds
Zi |5|:I ohms

Clear | QK I Cancel Apply Help
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3) Load: Modify the Offset Delay and Loss per the specified values in the table come with the Kit.

Loads

X

— |dentification

Standard ID | 14

Label [BROADBAND LOAD -F- |

Load Description |3.5 i ferale broadband load

— Frequency Range

(LY |gggnnn MHz

Fdin ID MHz

~ Connector

AP 3.5 female =]

— Load Type

Arbitrary
{* Fixed Load " Impedance
"~ Sliding Load £ Offzet Load

= Complex Impedance

|rmag ID

Heal |5D

— Delay Earacteristics
Drelay . pSec

Z0 |5IZI ohms

Loss Gohmsds

r— Offsef Load Tefinition

First Offset Standard ITHHU j
Second [ffset Standard ITHHU j
|zad Standard |E|F'EN i j

Clear | QK I Cancel | Apply | Help |

4) Thru: Modify the Offset Delay and Loss per the specified values in the table come with the kit.

Thru/LinefAdapter

X

— |dentification

Standard ID | 2

Label |THF|U

Thru Degcription IInsertabIe thiu standard

— Frequency Range

tin ID MHz
GEN |gggggg MHz

-~ Delay Characteristics

Drelay 71 pSec Lozz ' Gohms /s
20 IED ohiz
— Connectors
Port [APC 35 female x| Port [APC 35 male =]
Clear | ok I Cancel Apply Help
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5) Kit Name: Modify the Kit Name field to a unique identifier, and then select “OK”.
2

— ldentification

Kit Mumber 38 Kit Nameri |

Kit Dezcription |3.5 rrn Calibration Kit

— Connectorz Clazs dzsignments
Description:
[4PC 3.5 male | AddorEd. |

ISEILT 'l i |

Fanily: ST
P‘PC 35 Change Family... |

10 | Standard | Diescription |

2 OFEM -bd- 3.5 mm male open

15  OPEN -F- 3.5 mm female open

1 SHORT - 35 mm male short

7 SHORT F- 35 mim female short

3 BROADBAMD LOA . 3.5 mm male broadband load
14 BROADBAMD LOA.. 35 mm female broadband load
4 THRU Inzertable thu standard

add.. | Edt. | Deete | Desten|

] 4 I Cancel | Help |

6) Now the Cal Kit file is completed and ready for calibration.

Edit PNA Cal Kits 10l =l
Open... | Save bz, | Restore Defaults |
Installed Kits
Import Kit.... | Save bz | Inzert New...l Print to FiIe...l
1D | Kit Mame | Dezcription | ﬂ
22 8A0R9AP Polpno...  1.00 mm [Reduced Accuracy)
23 Bh038 7-1E Calibration Kit
24 BR050B APC 7 with sliding load
25 gh0s0c APC 7 TRL Calibration Kit
26 8A050D APC 7 Calibration Kit
27 8h0IE APC 7 Calibration Kit
28 Example Kit A Example Cal kit with male and female connectors
29 Example Kit B Example Cal Kit with unzesed connectors
30 =11E4da #-band W aveguide SOLT/TRL Calibration kit
ki F116444 P-band "W aveguide SOLT/TRL Calibration kit
32 K11Bdda k.-band W aveguide SOLT/TRL Calibration kit
33 0116444 (3-band ‘Waveguide SOLT/TRL Calibration Kit
3 R116444 R-band W aveguide SOLT/TRL Calibration kit
3B 116448 |J-band W aveguide SOLT/TRL Calibration kit
36 W11Ed4da W-band Waveguide SOLT/TRL Calibration kit
! A-b [/TRL Calibration Kit
EditKit. Dekte | " |
QK. | Cancel | Help |

END OF DOCUMENT
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