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This is a complete list of the E8356A, E8357A, and E8358A network analyzer technical specifications.
» To optimize viewing of uncertainty curves, click the Maximize button.

e To view or print the PNA Series Data Sheet (a condensed version of the specifications), visit our web site at
http://www.agilent.com/find/pna, select your analyzer model, and click on the link for the data sheet.

* The uncertainty curves contained in this document apply only to the setup conditions listed. Please download our
free Uncertainty Calculator from http://www.agilent.com/find/na_calculator to generate the curves for your PNA
setup. View the equations used to generate the uncertainty curves.

goboboobgobooboobooboboooo

Definitions

All specifications and characteristics apply over a 25 °C +5 °C range (unless otherwise stated) and 90 minutes after the
instrument has been turned on.

Specification (spec.): Warranted performance. Specifications include guardbands to account for the expected statistical
performance distribution, measurement uncertainties, and changes in performance due to environmental conditions.

Characteristic (char.): A performance parameter that the product is expected to meet before it leaves the factory, but
that is not verified in the field and is not covered by the product warranty. A characteristic includes the same guardbands
as a specification.

Typical (typ.): Expected performance of an average unit which does not include guardbands. It is not covered by the
product warranty.

Nominal (nom.): A general, descriptive term that does not imply a level of performance. It is not covered by the product
warranty.

Calibration: The process of measuring known standards to characterize a network analyzer's systematic (repeatable)
errors.

Corrected (residual): Indicates performance after error correction (calibration). It is determined by the quality of
calibration standards and how well "known" they are, plus system repeatability, stability, and noise.

Uncorrected (raw): Indicates instrument performance without error correction. The uncorrected performance affects the
stability of a calibration.

Standard: When referring to the analyzer, this includes no options unless noted otherwise.



Corrected System Performance

The specifications in this section apply for measurements made with the E8356A, E8357A, and E8358A analyzer with the
following conditions:

e 10 Hz IF bandwidth

* No averaging applied to data

*  Environmental temperature of 25 °C 5 °C, with <1 °C deviation from calibration temperature
» Isolation calibration not omitted

Note: The uncertainty curves contained in these specifications apply only to the setup conditions listed. Please download
our free Uncertainty Calculator from http://www.agilent.com/find/na_calculator to generate the curves for your PNA setup.
View the equations used to generate the uncertainty curves.

Table 1. System Dynamic Range

Description $pecification (dB) Characteristic (dB)
Dynamic range ?

(at test port)

300 kHz to 25 MHZ" 125
25 MHz to 3 GHZ" 128
3 GHz to 6 GHz 118
6 GHz to 9 GHz 113

Dynamic range °
(at receiver input)

300 kHz to 25 MHZ" 140
25 MHz to 3 GHz" 143
3 GHz to 6 GHz 133
6 GHz to 9 GHz 128

% The test port dynamic range is calculated as the difference between the test port rms noise floor and the source maximum output power. The effective
dynamic range must take measurement uncertainties and interfering signals into account.

b May be limited to 100 dB at particular frequencies below 750 MHz due to spurious receiver residuals.

° The receiver input dynamic range is calculated as the difference between the receiver rms noise floor and the source maximum output power. The
effective dynamic range must take measurement uncertainties and interfering signals into account. This set-up should only be used when the receiver
input will never exceed its damage level. When the analyzer is in segment sweep mode, frequency segments can be defined with a higher power level
when the extended dynamic range is required (i.e. the portion of the device's response with high insertion loss), and reduced power when receiver
damage may occur (i.e. the portion of the devices's response with low insertion loss).

d May be limited to 115 dB at particular frequencies below 750 MHz due to spurious receiver residuals.
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Corrected System Performance with Type-N Connectors
Table 2. Corrected System Performance With Type-N Device Connectors, 85032F Calibration Kit

Applies to the E8356A, E8357A, and E8358A analyzer, 85032F (Type-N, 50Q) calibration kit, N6314A test port cable, and a full 2-port calibration. Also
applies to the following conditions:

. IF bandwidth = 10 Hz

. No averaging applied to data

. Environmental temperature 25° +5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB
300 kHz to 1.3GHzto 3to 6 to
1.3 GHz 3 GHz 6 GHz 9 GHz
Directivity 49 46 40 38
Source Match 41 40 36 35
Load Match 49 45 39 37
Reflection Tracking  [#0.011 +0.021 +0.032 +0.054
Transmission +0.011 +0.019 +0.041 +0.051
Tracking
Transmission Uncertainty (Specifications)
Mamnitude Phase .
51'; Ea358AFull Twa Pot Cd Udng 25032 F . B350 Rl Twa Port Cal Using 23032F
B 200 KHzto 1.3 GHz - [Hm 200KHzto 13 GHz
_ * 13 GHW IGH: % # 13GHDIGH
o & 3 GH Wf GHe 4 3GHe tof GHe
= 1 He 6ok ok El 10 2o 66k 08 G %
£ e i
g E e
] T
g E 1 - |
) = E1I1 -EEI- o : [l
Soxce Power = -0 dBm 2 Pover =-10d Bm [
om : : T 0.1
1w o0 - A0 -0 B0 6D TD 00 A0 i o0 0 @™ 30 -0 50 B0 STD -0 A
Tran=smission Cogfidert [dE ] Transmission Cogfident [dE ]
Reflection Uncertainty (Specifications)
Magnitu de
E?M EZ2820, yith 25032 F Ph?nse o ES252.4 with 25022F
® 200 KHzto 12 GHe n \\ m A0 KHz o 1.2GH:
oy || ® 12 GHeto 2 GHz = _ * 12 GH o2 GHz
g "™ 4 3'6Hz 106 Ghe = 3 8 4 3GHzto 6 GH:
= =
S ps |88 0H 09 GH f__/f"" g ® G GHzto O Ghe
£ =21 12- O MI £ S = =z- 0
E - e Pover = -i0dBm |~ — % 4 =ource Power = -i0dBm
. — .,—'-"'_Fr P"_'-'_'-
§ o s N e e D
= r— =z T
ﬁr——"" ‘“ﬂ—ﬁi:-i:rr::=F='|'
1] 0
1 0z 04 0 02 1 1 0z 04 g 08 1

Reflecdtion Codficient linear)

Reflection Codfficient [linear)
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Table 3. Corrected System Performance With Type-N Device

Applies to the E8356A, E8357A, and E8358A analyzer with Option 015, 85032F (Type-N, 50Q) calibration kit, N6314A test port cable, and a full 2-port

calibration. Also applies to the following conditions:

IF bandwidth = 10 Hz

No averaging applied to data

Isolation calibration not omitted

Connectors, Option 015 With 85032F Calibration Kit

Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
300 kHz to 1.3 GHzto 3to 6to
1.3 GHz 3 GHz 6 GHz 9 GHz
Directivity 49 46 40 38
Source Match 41 40 36 35
Load Match 49 45 39 37
Reflection Tracking |+0.011 +0.021 +0.032 +0.054
Transmission +0.011 +0.024 +0.052 +0.065
Tracking
Transmission Uncertainty (Specifications)
Magniude Phase .
!1’; E52584 015 Full TwoPort Cal Using 35052 F o Ez8A M3 Rl TwoPort 04 Eng8alxF
® 300 KHzto 1.3 GHz —  Em 300KHzt 1.3 GHz
- * 13GHW IGH *E # 13GH1®IGH
x & 3 GHetof GHe 4 3GHe tof GHe
= 1 He6okno ok El £10 He 5 GHe 0o o %
|5 = '
£ E
5 I
g o E | e
- 5 = :i — EH =EZZ=0 [
| = Power =-10d Bm [
oo 01
W 0 -0 20 -0 -0 -% 60 -F0 B0 00 W 0 0 - 30 - A0 B FDO-E0 0D
Tran=mission Cosffidert [dE ] Transmission Codfidert [dE |
Reflection Uncertainty (Specifications)
Magnitude ] Phase ,
Py . ES353A013 with 85032F S ES3580 01 with 85032F .
® 300 KHzto 13 GHe mA00KHe to 1.2 GHe
T npa H* 13 GH1o3 GH e ® 12 GH 103 GHz
g & 3 GHz to B GHE [ g‘ \\\\ 4 3 GHzto GGH
= ® i GHz o GHe = ® fi GHzto AGH
2 om [ e I [ :
=2i= E1Z= 0 - =21= EZ=0
i S Pouer = -100Bm -ﬁfr/kﬂ) 1 t \\ \\ Earce Power = - 010 Bm
t 002 —= —— § 4 ]
: ﬁf ,_l’_ﬂ*—j £ \\\’\\\*\‘1-___*_‘_‘— ——4—=
= oo g =z ' e e e Sl Nk =
1 1
1] 0z 04 0k 03 1 1] 0z 04 0f 0a 1

Reflection Codficient linear]
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Table 4. Corrected System Performance With Type-N Device Connectors, 85092C Electronic Calibration Module

Applies to the E8356A, E8357A, and E8358A analyzer, 85092C (Type-N, 50Q) electronic calibration (ECal) module, N6314A test port cable, and a full 2-
port calibration. Also applies to the following conditions:

IF bandwidth = 10 Hz

No averaging applied to data

Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3 GHzto 3to 6 to
1.3 GHz 3 GHz 6 Hz 9 GHZ*
Directivity 52 54 52 47
Source Match 45 44 41 36
Load Match 47 47 44 39
Reflection Tracking |+0.040 +0.040 +0.060 +0.070
Transmission +0.039 +0.039 +0.068 +0.135
Tracking
Transmission Uncertainty (Specifications)
hltﬂﬁl;ltuﬂﬂ E2a580 Al Fwo Port Cal |_|5i|-E 09 F:;EEE E2z520 Fdl Two Pat Cal LEing 8082 c
® 200 KHz10 1.3 GHz - Hm 300KHzte 1.2 GHz
- * 13GH® IGH - # 13GH®IGH
z & 3GH G GHe X & £ [ 3GH1wE G
— | H*6GH©n Gh 10 5o 6 GHtod GHe
£ = —
£ = T £
g == : T
(1A E 1
B .I.-Ezzl-u : a EH-BE-EI [
S0xce Poser = - T dBm = Power =-10d Bm [
o . . 0l
i 0 -0 #0 -30 -0 -8 60 -FO 80 60 i 0 0 -0 30 -0 A0 B0 -FD B -60
Tran=mission Cosffidert [dE ] Transmission Codfidert [dE |
Reflection Uncertainty (Specifications)
Magnitu de _ Phase .
. . ES3584 with 35082 C - E23530 with 350A2C . .
W 300 KHzto 1.3 GHe \ m 300 KHz o 1.3GH
tnﬂq_tmm—htnEGHz 5 8 # 13 GH 103 GHz
g & 3 GHzto B GH < \ 4 3GHzto B GH
= ® fiGHz o9 GHe = ® fiGHzto O GH
ooz , ,,:"fr o :
f =71 S1Za O ff,r” £ =2 = E12=0
E O[3 |LZeE Pover - -10dEm k] g 4 S cE Foser = -I00Bm
- =
E __,,.—f“""fr ] - £
2 oo - 32 = - -+ g i
1 1 |
1 0z 04 (i (1] 1 i 0z 0 0f 0s 1

Reflection Codficient linear]

Reflection Codfficient [limesr)
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Table 5. Corrected System Performance With Type-N Device Connectors, Option 015 With 85092C Electronic Calibration
Module

Applies to the E8356A, E8357A, and E8358A analyzer with Option 015, 85092C (Type-N, 50Q) electronic calibration (ECal) module, N6314A test port
cable, and a full 2-port calibration. Also applies to the following conditions:

* IF bandwidth = 10 Hz
. No averaging applied to data

. Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3GHzto 3to 6to
1.3 GHz 3 GHz 6 GHz 9 GHZ*
Directivity 52 54 52 47
Source Match 45 44 41 36
Load Match 47 47 44 39
Reflection Tracking |+0.040 +0.040 +0.060 +0.070
Transmission +0.039 +0.039 +0.068 +0.135
Tracking
Transmission Uncertainty (Specifications)
hltﬂﬁl;ltuﬂﬂ Eg5580 015 FuUl Two Port Cal Using 850920 F:;EEE EE3520015 Al Two Port Cal LEirg 850920

m 300 kHzte 1.3 GHz
# 13 GHw IGH
4 3 GHe b GHe

w0 GHe o8 GHe

® 300 kHzte 1.3 GHz
* 13GHw 3GH
& 3GHetof GHe

® 0 GH tod GHe

—_
=

Uneartainty (fE)

—

20xcE Poser = - O dBm

1 |rlt':l"'l‘1‘l-‘|ll"l'l:'| Iﬂl*gl‘i'-i‘“"

—
11=5Z=0
vE Pover =-10dBm [

0o 0.1
10 o - 20 -3 -0 -8 60 -FO &80 90 10 A0 - &0 -0 500 R0 YD 8D -40
Tran=mission Cosffidert [dE ] Transmission Codfidert [dE |
Reflection Uncertainty (Specifications)
Magnitu de ] Phase ,
005 ER3388 015 with 8582 C 10 ESE38A 0135 with £3082C
® 300KHzto 13 GHe m 0 EHz o1 3GH
tnﬂq_tmm—htnEGHz 5 8 * 13 GH tod GHz
g & 3GHz o GH S 4 3GHzto 6GH:
= ® i GHz 08 GH - # fiGHzto 9 GH
- 003 I ,.,:"Jtr 2 6 I
£ =Z1= Z1Z= O £ =2 = EZ=0
: -
E O[3 |LZeE Pover - -10dEm ,_-"’f k] g 4 S cE Foser = -I00Bm
=
z
= oo - 2 + - - * i
0 0 |
0 0z 04 0 03 1 ] oz 04 0f 03 1
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Corrected System Performance with 3.5 mm Connectors
Table 6. Corrected System Performance With 3.5 mm Device Connector Type, 85033E Calibration Kit

Applies to the E8356A, E8357A, and E8358A analyzer, 85033E (3.5 mm, 50Q) calibration kit, N6314A test port cable, and a full 2-port calibration. Also
applies to the following conditions:

IF bandwidth = 10 Hz

No averaging applied to data

Environmental temperature 25° +5 °C, with < 1 °C deviation from calibration temperature

Isolation calibration not omitted

Description Specification (dB
300 kHz to 1.3GHzto3 3to6 6 to
1.3 GHz GHz GHz 9 GHz
Directivity 46 44 38 38
Source Match 43 40 37 36
Load Match 46 44 38 38
Reflection Tracking |+0.006 +0.007 +0.009 +0.010
Transmission +0.011 +0.020 +0.041 +0.047
Tracking
Transmission Uncertainty (Specifications)
Mamniude
?Dl ES2584 Full Two Pat Cal LEirng 35033E F:;?SE EZ2520 Full Teo Pat Cal Lking250E3E
® 200 KHz 0 1.3 GHz - Hm 300KHzte 1.2 GHz
_ * 13GHD 3IGH £ o 130HDIGH
z & 3 GHe tofi GHe [ Em 4 3 GH tof GHe
= 1 H*6GHE®) G Em ® 5 GH tod GHe
£ s =
E 5 f’f"
[
§ |:|.1 E 1 1
) = EH =EXZ=0 [l
SoxcE Pover = - O dBm 2 Pover =-10d Bm [
0o : . . 0d
i 0 -0 20 30 -0 -8 B0 TD B0 0D i 0 0 -0 30 -0 A0 B0 -FD B -60
Transmission Cosfident [dE ] Transmission Codfident [dE |
Reflection Uncertainty (Specifications)
Magnitude ) Phase _
005 . E83:584 with BI0%E 0 Eg3aal with S50B3E . .
m 300 KHzto 13 GHe || ‘ m 300 KHz o 1.3GH
T o4 H* 13 GHto3 GHz 5 8 # 13 GH to3 GHz
g &+ 3 GHz to B GH g 4 3GHzto B GH
S g [[%80HwoGH P B . ® GGHzto 9 Gk
£ =z1-=12- 0 f"ﬁﬁ £ =t iz-0
E npz | L5 Power - -0 dam ,ﬁ/‘-/ % 4 oz Fower = -i0dBm
. [ r_,_'-'—“r \
% _ﬁﬁﬂ |+ a1 =
1 1
o 0z 04 05 0z 1 1] 0z 04 05 0z 1

Reflection Codficient linear)

Reflection Codfficient [linear)
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Table 7. Corrected System Performance With 3.5 mm Device Connector Type, Option 015 With 85033E Calibration Kit

Applies to the E8356A, E8357A, and E8358A analyzer with Option 015, 85033E (3.5 mm, 50Q) calibration kit, N6314A test port cable, and a full 2-port

calibration. Also applies to the following conditions:
. IF bandwidth = 10 Hz

. No averaging applied to data

. Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3GHzto 3to 6 to
1.3 GHz 3 GHz 6 GHz 9 GHz
Directivity 46 44 38 38
Source Match 43 40 37 36
Load Match 46 44 38 38
Reflection Tracking |+0.006 +0.007 +0.009 +0.010
Transmission +0.011 +0.025 +0.052 +0.059
Tracking
Transmission Uncertainty (Specifications)
i Phase .
m?‘nlm‘de E&3580 015 Al Two Port Cal Using 85032E o E22520015 Al TwoPort Cal Leng 85033 E
® 200 KHzto 1.2 GHz . Hw 300KHzte 13 GHz
- * 13 GHt 2GH - % 13 GHto 3IGH
z & 3GHWE GHe 4 £ []4 3CHwe G
= 1 H*6GHE®) G Em * i GHz toQ GHe
|5 o '
£ F o ‘-_jt
. . ™
ﬁ 01 E 1
) = - 11==22=0 ¥
Sorce Powe = - 00 Bn F' Em Power =-10d Bm []
oo : : : 01
i 0 -0 20 -30 -0 -8 60 70 B0 90 mw o0 0 @™ 20 -p S0 B0 SF0 -0 4D
Transmission Cosfident [dE ] Transmission Codfident [dE ]
Reflection Uncertainty (Specifications)
Magnitude ] Phase ,
Py . ES353A.013 with 35033E 0 EZ2584 015 with 25033E . .
® 300 KHzto 13 GHe i| ‘ m A0 KHz B 1 AGH
tnﬂq_tmm—htnEGHz 5 8 # 13 GH to3 GHz
g & 3 GHz to B GHE < \\ K 4 3GHzto GGH
= ® i GHz to 9 GH = ® fiGHzto 9 GH
= 003 i ;if:x 2 6 :
E =71a =12= 0 d_-r”ﬂf; £ \x =21 - H2-0
E opz |[F Power - -0 dEm ﬂ g 4 . E0.rce Fower = 100 Bm
g _ﬁﬁﬁ 1 =1 = -,
Tﬁﬁl——"‘_ q—_lti:['_—'..m*_—T
1 1
1] 0z 04 0k 03 1 0 0z 04 0f 03 1

Reflection Codficient linear]
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Table 8. Corrected System Performance With 3.5 mm Device Connector Type, 85093C Electronic Calibration Module

Applies to the EB356A, E8357A, and E8358A analyzer, 85093C (3.5 mm, 50Q) electronic calibration (ECal) module, N6314A test port cable, and a full 2-
port calibration. Also applies to the following conditions:

IF bandwidth = 10 Hz

No averaging applied to data

Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3 GHzto 3to 6 to
1.3 GHz 3 GHz 6 GHz 9 GHZ*
Directivity 52 52 51 47
Source Match 44 44 39 34
Load Match 47 47 44 40
Reflection Tracking |+0.030 +0.040 +0.050 +0.070
Transmission +0.039 +0.049 +0.068 +0.116
Tracking
Transmission Uncertainty (Specifications)
Magnitude Phase .
!1’; E2380 Ful Tuo Port Cal Usirg 23093C o E22580 Full Two Pat Cal LEing 83(H3C
® 200 KHz10 1.3 GHz - Hm 300KHzte 1.2 GHz
- * 12GH®2GH - * 12GH1tD 3GH
z & 3GH G GHe X & £ [ 3CH1wE G
— | H*6GH©n Gh 10 5o 6 GHtod GHe
= '
c p— S E ——
- — =E a H——
B .I.-Ezzl-u : a EH-BE-EI [
S0xce Poser = - T dBm = Power =-10d Bm [
om 0.1
0 0 - 20 230 -0 & -0 70 80 60 m o 0 @ 30 A0 -B0 700 B 40
Tran=mission Cosffidert [dE ] Transmission Codfidert [dE |
Reflection Uncertainty (Specifications)
Magnitu de _ Phase .
Py . ES3534 with 250530 0 B35 with 3503 C . .
® 300 KHzto 13 GHe Il m A0 KHz B 1 AGH
tnﬂq_tmm—htnEGHz 5 8 # 13 GH 103 GHz
g &+ 3 GHz to B GHe < 4 3GHzto BGH
£ ® 6 GHz 109 G _,/r < ® 6GHzt 9GH:
L. on3 : o .
f =71= T1Z O ,t/f £ =2 = 2= 0
" Eoure Power = -104 Bm sl E0.rce Fower = 100 Bm
E o r"’j ‘rf"’_ﬂ_ﬂ:__w—*" § !
£ b—m 1 £ \“'1
= o ol = 2 S —
%*—Iﬁ%.#—i—r‘—rﬁ—w :
0 0
0z 04 0 fi 0 1 0 0z 04 0fi (iF: 1

Reflection Codficient linear]

Reflection Codfficient [limesr)
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Table 9. Corrected System Performance With 3.5 mm Device Connector Type, Option 015 With 85093C Electronic Calibration

Module

Applies to the E8356A, E8357A, and E8358A analyzer with Option 015, 85093C (3.5 mm, 50Q) electronic calibration (ECal) module, N6314A test port

cable, and a full 2-port calibration. Also applies to the following conditions:

. IF bandwidth = 10 Hz

. No averaging applied to data

. Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3 GHzto 3to 6to
1.3 GHz 3 GHz 6 GHz 9 GHz*
Directivity 52 52 51 47
Source Match 44 44 39 34
Load Match 47 47 44 40
Reflection Tracking |+0.030 +0.040 +0.050 +0.070
Transmission +0.039 +0.049 +0.068 +0.116
Tracking
Transmission Uncertainty (Specifications)
Manitude Phase .
ﬁ’; E&50 015 Pl T Port Cal Usirg 85093C . E&338A015 Al Two Port Cal LEirg 83033C
B 300 KHz 10 1.3 GHz - m 200 KHz to 1.3 GHz
_ * 13 GH] IGH £ # 13GHDIGH
Q & 3 GHe b GHe i £ 4 I GH b GHe
= 1 H®6GH©I Gk 10 Hw i GHe tod GHe
5 z
t 2 1
ﬁ 0.1 § 1
) = EH =EZ=0 [l
Soxce Povwer = - OdBm = Power =-10d Bm [
om : : : 0.1
i 0 -0 20 -30 -0 -8 60 70 B0 90 mw 0 0 0 30 -4 W50 B D -ED 0D
Transmission Cosfident [dE ] Transmission Cogfident [dE ]
Reflection Uncertainty (Specifications)
Magnitude ] Phase _
005 . E33580 015 with 350830 0 ESERSL 015 with 250930 . .
B 300 KHzto 13 GHe Il B30 KHz 0 1.3GH
T npa H* 13 GHto3 GHz = @ ® 13 GH tod GHz
g & 3GHz 1o B GHe g 4 3GHzto B GH
= #® § GHz to 8 GHe !/’r - ® GGHzto 9 GHe
ik : 2 0 .
:""‘ =21= 12= 0 /'//‘-'-ﬂ E =2 = EiZ= 0
" Sournce Power = -10d B & E Soxce Power = -i0dBm
& - '__f’rF r-*f o § *
i p—w*—4 £ \-1
=T} e il =z e e
%_ﬁﬂ_‘f
1] 1]
1] 0z 04 05 03 1 1 0z 04 0f 03 1

Reflecdtion Codficient linear)
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Corrected System Performance with 7-16 Connectors

Table 10. Corrected System Performance With 7-16 Device Connector Type, 85038A Calibration Kit

Applies to the E8356A, E8357A, and E8358A analyzer, 85038A (7-16, 50Q) calibration kit, N6314A test port cable, and a full 2-port calibration. Also
applies to the following conditions:

. IF bandwidth = 10 Hz

. No averaging applied to data

. Environmental temperature 25° +5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3 GHzto 3to 6 to
1.3 GHz 3 GHz 6 GHz 9 GHza
Directivity 40 40 36 36
Source Match 37 37 34 34
Load Match 39 39 35 35
Reflection Tracking |+0.089 +0.089 +0.115 +0.115
Transmission +0.022 +0.031 +0.059 +0.062
Tracking
Transmission Uncertainty (Specifications)
Manitude Phase .
ﬁ'ﬂl E22584 Ful Tuo Pat Cal Leing 350224 . EZ2524 Full Two Pat Cal LEing 50528
B 300 KHz 10 1.3 GHz - m 200 KHzto 1.3 GHz
_ * 13 GH] IGH £ e 13GH1tW 3GH:
Q & 3 GHe b GHe i £ 4 3 GH tof GHe
~ 1 H*6GH®nTSGH E10 He iGH o7 5GH
= — F—
E =, i
: : ==
§ 0.1 E 1
) = EH =EXZ=0 [l
Soxce Povwer = - OdBm = Power =-10d Bm [
om T 0.1
0 0 - 20 20 - & 60 70 80 A0 i o0 0 @™ 30 -0 50 B0 STD -0 A
Transmission Cosfident [dE ] Transmission Cogfident [dE ]
Reflection Uncertainty (Specifications)
Magnitude ) Phase .
EZ2500 with 250224, " ER2520, with 250020
oos - - ot 10 . 1
® 200 KHzto 12 GHe ./ \ ® 20 KHz 0 1.2GH
T npa H* 13 GHto3 GH: = @ * 12 GHto? GHz
g & 3GHz 1o B GHe g 4 3GHzto B GH
£ ® 6 GHz 10 7.5 GHz el s ® 6GHzt 75 GHz
003 = 2 0 .
:""‘ =21= 12= 0 E =2 = EiZ= 0
E npz | L5 Power - -0 dAm g 4 L oz Fower = -i0dBm
g = - E TRy Sl S S ——
z o1  Zeilll 3 2 i S A,
1] 1]
1 0z 04 0 02 1 1 0z 04 g 02 1

Reflecdtion Codficient linear)

Reflection Codfficient [linear)
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Table 11. Corrected System Performance With 7-16 Device Connector Type, Option 015 With 85038A Calibration Kit

Applies to the E8356A, E8357A, and E8358A analyzer with Option 015, 85038A (7-16, 50Q) calibration kit, N6314A test port cable, and a full 2-port

calibration. Also applies to the following conditions:

IF bandwidth = 10 Hz

No averaging applied to data

Isolation calibration not omitted

Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB
300 kHz to 1.3 GHzto 3to 6 to
1.3 GHz 3 GHz 6 GHz 9 GHZ*
Directivity 40 40 36 36
Source Match 37 37 34 34
Load Match 39 39 35 35
Reflection Tracking |+0.089 +0.089 +0.115 +0.115
Transmission +0.022 +0.040 +0.075 +0.080
Tracking
Transmission Uncertainty (Specifications)
Magnitude Phase .
!1,; Eg5580 015 FuUl Two Port Cal Using 250354 o E22520015 Al TwoPort Cal Usng 85023380
® 300 KHzto 1.3 GHz - m 200 KHzto 1.3 GHz
- * 13GH® IGH - # 13GH®IGH
z & 3GH G GHe X & £ [ 3CHwE G
~ | H*6GHn7SGH g0 5o 6 G w7 56H
5 i = oy i
5 e
ﬁ (1A gﬁ: 1
B .I.-Ezzl-u : a EH-BE-EI [
S0xce Poser = - T dBm = Power =-10d Bm [
o . . 0l
i 0 -0 #0 -30 -0 -8 60 -FO 80 60 i 0 0 -0 30 -0 A0 B0 -FD B -60
Tran=mission Cosffidert [dE ] Transmission Codfidert [dE |
Reflection Uncertainty (Specifications)
Magnitude ] Phase ,
. ESZ520. 015 with 30354 " i . ERZ530, 015 with 350304
I I ,-_1-. I 1
W 300 KHzto 1.3 GHe \ m 300 KHz o 1.3GH
tnﬂq_tmm—htnEGHz 5 8 # 13 GH 103 GHz
g & 3GHz o6 GHe S & 3GHzto 6GH
= ® 6 GHz 10 7.5 GHz el = ® 6 GHzto 75 GHz
Y] — o .
f =71= T1Z O ,.l""’.‘ E =2 = SZ= 0O
E - Source Pover = -10d Bm g 4 LN oxr e Power = -I0dBm
& Eal H'l'-h-h =T
5 oo il 5. M S L.
1 1
1 0z 04 (i (1] 1 i 0z 0 0f 0s 1

Reflection Codficient linear]
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Uncorrected Instrument Performance

Table 12. Uncorrected Instrument Performance

Description Specification (dB)
300 kHz to 1MHz to 1.3 GHz to 3 GHzto 6 GHz to
1 MHz 1.3 GHz 3 GHz 6 GHz 9 GHz
Directivity 30 33 27 20 13
Source Match |20 20 17 15 14
Source Match |20 20 15 13 12
(Opt. 015)
Load Match 20 20 17 15 15
Load Match 20 20 15 13 13
(Opt. 015)
Reflection +1.5 +1.5 +1.5 +2.5 #+3.0
Tracking
Transmission |+1.5 +1.5 +1.5 +2.5 +3.0
Tracking

Test Port Output Characteristics (Source)
Table 13. Test Port Output Frequency

Description $pecification Slipplemental Information
Range

E8356A 300 kHz to 3.0 GHz

E8357A 300 kHz to 6.0 GHz

E8358A 300 kHz to 9.0 GHz

Resolution 1Hz

Source Stability

+0.05 ppm, -0° to 40 °C, typical
+0.1 ppm/year, typical

CW Accuracy

+1 ppm

Table 14. Test Port Output Power @

Description $pecification S{ipplemental Information

Level Accuracy
Variation from 0 dBm in power range 0
(step attenuator at 0 dB) +1.5dB below
10 MHz

300 kHz to 10 MHz +1.5dB

10 MHz to 6 GHz +1.0 dB

6 GHz to 9 GHz +2.0 dB

Level Linearity
Variation from 0 dBm in power range 0

300 kHz to 9 GHz +0.3 dB -15 to +5 dBm

300 kHz to 1 MHz +1.0 dB +5 to +10 dBm

1 MHz to 6 GHz +0.5 dB +5 to +10 dBm

Range”

300 kHz to 6 GHz -85 to +10 dBm

6 GHz to 9 GHz -85 to +5 dBm

Sweep Range

300 kHz to 6 GHz 25 dB

6 GHz to 9 GHz 20 dB

Level Resolution 0.01 dB

% Source output performance on port 1 only. Port 2 output performance is typical.

® Power to which the source can be set and phase lock is assured.

1-15



Table 15. Test Port Output Signal Purity

Description $pecification Stljpplemental Information

Harmonics (2nd or 3rd)

at max output power (< 25 MHz)

< -25 dBc, typical

at max output power (25 MHz to
9 GHz)

< -25 dBc, characteristic®

at 0 dBm output

< -35 dBc, typical

at -10 dBm output

< -38 dBc, typical, in power range 0
(step attenuator at 0 dB)

Non-harmonic Spurious

at max output

-30 dBc, typical for offset freq >1kHz

at -10 dBm output

-50 dBc, typical for offset
freq >1kHz

# Typical below 25 MHz.

Test Port and Receiver Input Characteristics

Table 16. Test Port and Receiver Input Levels

Description $pecification

S||Jpplemental Information

Maximum Test Port Input Level

Test Ports 1 and 2:

300 kHz to 25 MHz +10 dBm < 0.6 dB compression
25 MHz to 3 GHz +10 dBm < 0.4 dB compression
3 GHz to 6 GHz +10 dBm < 0.7 dB compression
6 GHz to 9 GHz +5 dBm < 0.7 dB compression

Damage Level

Test Port 1, 2

+30 dBm or +30 VDC, typ.

R1, R2 IN

+15 dBm or +5 VDC, typ.

A, B IN (standard)

+15 dBm or 5 VDC, typ.

A, B IN (Opt. 015)

+15 dBm or +0 VDC, typ.

Coupler IN (Opt. 015)

+33 dBm or +0 VDC, typ.

Test Port Noise Floor

300 kHz to 25 MHZ"

10 Hz IF Bandwidth -115 dBm
1 kHz IF Bandwidth -95 dBm
25 MHz to 3 GHZ"

10 Hz IF Bandwidth -118 dBm
1 kHz IF Bandwidth -98 dBm

3 GHzto 9 GHz

10 Hz IF Bandwidth <-108 dBm
1 kHz IF Bandwidth < -88 dBm
Receiver Noise Floor ?

300 kHz to 25 MHZz°

10 Hz IF Bandwidth <-130 dBm
1 kHz IF Bandwidth <-110 dBm
25 MHz to 3 GHz*

10 Hz IF Bandwidth <-133 dBm
1 kHz IF Bandwidth <-113 dBm

6 GHz to 9 GHz

10 Hz IF Bandwidth <-123 dBm
1 kHz IF Bandwidth <-103 dBm
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Crosstalk

short circuits at both ports

Between test ports 1 and 2, with

300 kHz to 1 MHz <-120 dB
1 MHz to 25 MHz <-125 dB
25 MHz to 3 GHz <-128 dB
3 GHz to 6 GHz <-118 dB
6 GHz to 9 GHz <-113 dB

Maximum Receiver Input Le

vel (A, B, R, R2)

300 kHz to 6 GHz

-6 dBm, typical

6 GHz to 9 GHz

-11 dBm, typical

Reference Input Level (R1, R2) °

300 kHz to 9 GHz

-10 to -35 dBm, typical

Maximum Coupler Input

Level (Opt 015)

300 kHz to 9 GHz

|+33 dBm, typical

® Total average (RMS) noise power calculated as the mean value of a linear magnitude trace expressed in dBm.
b May be limited to -90 dBm at particular frequencies below 750 MHz due to spurious receiver residuals.

¢ May be limited to -105 dBm at particular frequencies below 750 MHz due to spurious receiver residuals.

d Input level to maintain phase lock.

Table 17. Test Port Input (T

race Noise)

Description

$pecification

Slhpplemental Information

Trace Noise ® Magnitude

1 kHz IF Bandwidth

< 0.002 dB rms

10 kHz IF Bandwidth

< 0.005 dB rms

Trace Noise ? Phase

1 kHz IF Bandwidth

<0.010° rms

10 kHz IF Bandwidth

< 0.035° rms

# Trace noise is defined as a ratio measurement of a through or a full reflection, with the source set to 0 dBm.
Table 18. Test Port Input (Reference Level and Stability)

Description $pecification

Slipplemental Information

Reference Level Magnitude

Range +200 dB
Resolution 0.001 dB
Reference Level Phase

Range +500°
Resolution 0.01°

a

Stability Magnitude

300 kHz to 3 GHz

0.02 dB/°C, typical

3 GHz to 6 GHz

0.04 dB/°C, typical

6 GHz to 9 GHz

0.06 dB/°C, typical

Stability Phase ?

300 kHz to 3 GHz

0.2°/°C, typical

3 GHz to 6 GHz

0.3°/°C, typical

6 GHz to 9 GHz

0.6°/°C, typical

# Stability is defined as a ratio measurement at the test port.
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Table 19. Test Port Input (Dynamic Accuracy specification

p

Accuracy of the test port input power reading is relative to the reference input power level. Applies to input ports 1 and 2 with the following conditions:

. IF bandwidth = 10 Hz

. Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

300 kHz to 3 GHz

Magnitude
10 E2I56A
A0 dErm Al 2 GH:
30 dBrma 3G H:
& -20 dBra 2 G H:
z 1 -40 B 3 OHE
3
£
oo
10 - 2 - 80 S0 - -0 - -8 -R0 -1 4D
Test Port Power [dBm)
300 kHz to 6 GHz
Magnitude
10 E2I5TA
<A e a B GH:
20 dBrn i 6 G H:
5 30 dBrm al B G He
Z 1 -40 dBrm 31 B Oz §
3
g o
oo
10 o o-g 20 W S0 30 -0 R0 B0 60 200 -1 15D
Test Port Power (dBm)
300 kHz to 9 GHz
Magnitude
a.;:u E03584
B 90 dfemal 9 GHz |
* 30 dBmoal @ GHz
& 430 dBemoal 9 GHz
T 1 H* -40dBmal 9 GH:
a T
Z
3
2o \
oo |

LI | -+ = I I A e I I L L I ke .

Test Port Poveer (dEm)
# Dynamic accuracy is verified with the following measurements:

*  compression over frequency

300 kHz to 3 GHz

Phase
EQISEA
B 0 gBmoat 3 GHz
- * .20 dBmat 3 GHz
E & .30 @Bm At 3 Gz
210 [5* 40 GBmat 3 OHz
= ‘ T
T IN
E
E 1
. | |
LT =TS [ - - BT I S R« IS IR [« R L1 e}
Test Port Power (dBm)
300 kHz to 6 GHz
FPhasze
EQI5TA

* 20 dBim ot § GHz
& 30 dBmat & GHz
10 5*® -40 d0mal & OFHz

Accuracy (e rees)

0.1 L
W0 - s e W5 S8 T B0 B0 00 -8 230
Test Port Power (dgm)

300 kHz to 9 GHz

Phase
100

l-1nu9ma9@|-u |
e 20 d8m a1 906 Hz
.L A0 B3 moat 8 GHz

10 40 cBrmoat §GH:

-

Aecuracy (degress)

o

g

L] A 3 W3 S0 B0 80 SO B0 SBD 100 1D DD
Test Part Power [dBm)

. IF linearity at a single frequency of 1.195 GHz and a reference level of -20 dBm
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Table 20. Test Port Input (Group Delay) 2

Description S$pecification Slipplemental Information
Aperture (selectable) (frequency span)/(number of
points -1)

Maximum Aperture 20% of frequency span

Range 0.5 x (I/minimum aperture)

Maximum Delay Limited to measuring no more
than 180° of phase change within
the minimum aperture.)

Accuracy See graph below. Char.

The following graph shows group delay accuracy with type-N full 2-port calibration and a 10 Hz IF
bandwidth. Insertion loss is assumed to be < 2 dB and electrical length to be ten meters.

=¥ tnstncy = 1 (HE [

: i R ERRE PR 0]
FBardmn-lllH:mmerudwn =
Ij:'.l'.l-lpﬂ'\'\-b'-11|]lﬁﬂ;MM!MhmMEEﬂ:lﬂLMh-!DM

ACcuracy [nsmc}

oo

0.001
am o1 1 0 100
Aperture [MHZ)

In general, the following formula can be used to determine the accuracy, in seconds, of specific group
delay measurement:

+Phase Accuracy (deg)/[360 x Aperture (Hz)]

Depending on the aperture and device length, the phase accuracy used is either incremental phase
accuracy or worst case phase accuracy.

& Group delay is computed by measuring the phase change within a specified frequency step (determined by the frequency span and the number of

points per sweep).

General Information
Table 21. System Bandwidths

Description $pecification Slipplemental Information
IF Bandwidth Settings
Range 1 Hz to 40 kHz

inal, 2, 3,5, 7,10 sequence up to 30
kHz, 35 kHz, 40kHz, hominal
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Table 22. Front Panel Information

Description

$upp|ementa| Information

RF Connectors

Type

Type-N, female; 50 Q, nominal

Center Pin Protrusion

0.204 to 0.207 in., characteristic

Probe Power

Connector

3-pin connector, male

Positive Supply

+15 VDC +2%, 400 mA, max, characteristic

Negative Supply

-12.6 VDC +5%, 300 mA, max, characteristic

Display

Size

21.3 cm (8.4 in) diagonal color active matrix LCD; 640 (horizontal) X 480
(vertical) resolution

Refresh Rate

Vertical 59.83 Hz; Horizontal 31.41 Hz

Display Range

Magnitude +200 dB (at 20 dB/div), max
Phase +180°, max
Polar 10 pUnits, min

1000 Units, max

Display Resolution

Magnitude 0.001 dB/div, min

Phase 0.01°/div, min

Marker Resolution

Magnitude 0.001 dB, min

Phase 0.01°, min

Polar 0.01 mUnit, min; 0.01°, min
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Table 23. Rear Panel Information

Description $upplemental Information
Test Port Bias Input
Connector BNC, female

Maximum Voltage

+30 VDC, typical

Maximum Current (no
degradation in RF
specifications)

+200 mA, typical

Maximum Current 1 A, typical
10 MHz Reference In
Connector BNC, female

Input Frequency

10 MHz £ 1 ppm, typical

Input Level

-15 dBm to +20 dBm, typical

Input Impedance 200 Q, nom.
10 MHz Reference Out
Connector BNC, female

Output Frequency

10 MHz £ 1 ppm, typical

Signal Type

Sine Wave, typical

Output Level

+10 dBm + 4 dB into 50 Q, typical

Output Impedance

50 Q, nominal

Harmonics <-40 dBc, typical
VGA Video Output
Connector 15-pin mini D-Sub; Drives VGA compatible monitors

Devices Supported:

Resolutions:

Flat Panel (TFT)

1024 X 768, 800 X 600, 640 X 480

Flat Panel (DSTN)

800 X 600, 640 X 480

CRT Monitor 1280 X 1024, 1024 X 768, 800 X 600, 640 X 480
Simultaneous operation of the internal and external displays is allowed,
but with 640 X 480 resolution only. If you change resolution, you can only
view the external display (internal display will "white out").

Test Set 10 25-pin D-Sub connector, available for external test set control

Aux 10 25-pin D-Sub connector, male, analog and digital 10

Handler 10 36-pin IDC D-ribbon socket connector; all input/output signals are default
set to negative logic; can be reset to positive logic via GPIB command

GPIB 24-pin D-sub (Type D-24), female; compatible with IEEE-488.

Parallel Port (LPT1)

25-pin D-Sub connector, female; provides connection to printers or any
other parallel port peripheral

Serial Port (COM 1)

9-pin D-Sub, male; compatible with RS-232

USB Port

Universal Serial Bus jack, Type A configuration (4 contacts inline, contact
1 on left); female

Contact 1 Vcc: 4.75 10 5.25 VDC, 500 mA, maximum

Contact 2 -Data

Contact 3 +Data

Contact 4 Ground

LAN 10/100BaseT Ethernet; 8-pin configuration; auto selects between the two

data rates

Line Power *°

Frequency at 110/115 V

50/60/400 Hz

Frequency at 230/240 V

50/60 Hz

Maximum Watts

350 W

2 A third-wire ground is required.

® power supply has a voltage autoswitching feature.
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Table 24. Rear Panel Information (continued)

Description $upp|ementa| Information

External AM Input

Description Input provides low-frequency AM modulation to test port output
signal, or shifts the test port output. Zero volts input gives the power
level set by the instrument, a positive voltage gives a higher level,
and a negative voltage gives a lower level.

Connector BNC, female

Input Sensitivity 8 dB/V, typical

Bandwidth 1 kHz, typical

Input Impedance 1 kQ, typical

External Detector Input

Description

Input from an external, negative polarity diode detector provides
ALC for a test port remote from instrument's front panel

Connector BNC, female
Input Sensitivity -500 mV yields approximately -3 dBm at detector's input, typical
Bandwidth 50 kHz, typical

Input Impedance

1 kQ, nominal
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Table 25. Analyzer Environment and Dimensions

Description

$upp|ementa| Information

General Environmental

RFI/EMI Susceptibility

Defined by CISPR Pub. 11, Group 1,
Class A, and IEC 50082-1

ESD Minimize using static-safe work
procedures and an antistatic bench mat

Dust Minimize for optimum reliability

Operating Environment

Temperature 0 °C to +40 °C

Instrument powers up, phase locks, and
displays no error messages within this
temperature range.

Error-Corrected Temperature Range

25°C £5°C
with less than 1°C deviation from
calibration temp.

Humidity 5% to 95% at +40 °C

Altitude 0 to 4500 m (14,760 ft.)

Non-Operating Storage Environment

Temperature -40 °C to +70 °C

Humidity 0% to 90% at +65 °C (non-condensing)
Altitude 0 to 15,240 m (50,000 ft.)

Cabinet Dimensions

Height Width Depth

Excluding front and rear panel
hardware and feet

222 mm 425 mm 426 mm
8.75in 16.75in 16.8in

As shipped - includes front panel
connectors, rear panel bumpers, and
feet.

242 mm 425 mm 470 mm
9.5in 16.751in 18.51in

As shipped plus handles

242 mm 458 mm 502 mm

9.5in 18in 19.75in
As shipped plus rack-mount flanges |242 mm  |483 mm  |470 mm
9.5in 19in 18.5in
As shipped plus handles and flanges |242 mm  |483 mm  |502 mm
9.5in 19in 19.75in
Weight
Net 24 kg (54 Ib), nominal
Shipping 32 kg (70 Ib), nominal
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Measurement Throughput Summary
Table 26. Typical Cycle Time 2° (ms)

Number of Points

101 [201  [401 [1601
Start 1.8 GHz, Stop 2 GHz, 35 kHz IF bandwidth
Uncorrected, 9 12 18 54
1-port cal
2-Port cal 22 29 42 117
Start 300 kHz, Stop 3 GHz, 35 kHz IF bandwidth
Uncorrected, 39 47 56 96
1-port cal
2-Port cal 80 101 121 204
Start 300 kHz, Stop 9 GHz, 35 kHz IF bandwidth
Uncorrected, 51 57 64 103
1-port cal
2-Port cal 112 124 138 220

® Typical performance.
® Includes sweep time, retrace time and band-crossing time. Analyzer display turned off with
DISPLAY:ENABLE OFF. Add 21 ms for display on. Data for one trace (S11) measurement.

Table 27. Cycle Time vs. IF Bandwidth 2
Applies to the Preset condition (201 points, correction off) except for the following changes:

* CF=1GHz
. Span = 100 MHz
. Display off (add 21 ms for display on)

IF Bandwidth  [Cycle Time (ms) °
(Hz)

40,000 8
35,000 9
30,000 11
20,000 13
10,000 28
7000 36
5000 48
3000 72
1000 196
300 620
100 1875
30 8062
10 17877

& Typical performance.
b Cycle time includes sweep and retrace time.
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Table 28. Cycle Time vs. Number of Points
Applies to the Preset condition (35 kHz IF bandwidth, correction off) except for the following changes:

s+ CF=1GHz

i Span = 100 MHz

. Display off (add 21 ms for display on)

Number of
Points

Cycle Time (ms) °

3

11

51

101

201

401

A AR ES

6

801

29

1601

52

& Typical performance.
® Cycle time includes sweep and retrace time.

a
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Table 29. Data Transfer Time ? (ms)
Number of Points
51 [201  |401  [1601

SCPI over GPIB
(program executed on external PC)

32-bit floating point 3 7 12 43
64-bit floating point 4 12 22 84
ASCII 7 64 124 489
SCPI over 100 Mbit/s LAN

(program executed on external PC) °

32-bit floating point 1 1 1 1
64-bit floating point 1 1 1 2
ASCII 5 15 26 96
SCPI (program executed in the analyzer) °

32-bit floating point 1 1 2 3
64-bit floating point 1 2 2 4
ASCII 8 29 56 222
COM (program executed in the analyzer) °©

32-bit floating point 1 1 1 1
Variant type 1 1 2 6
DCOM over 100 Mbit/s LAN

(program executed on external PC) '

32-bit floating point® |1 1 1 2
Variant type” 1 3 6 19

® Typical performance of unit with new 500 MHz Pentium |1l Processor.

® Measured using a VEE 5.0 program running on a 600 MHz HP Kayak, National InstrumentsTM GPIB card.
Transferred complex S11 data , using "CALC:DATA?SDATA".

¢ Measured using a VEE 5.0 program running on a 600 MHz HP Kayak. Transferred complex S11 data,
using "CALC:DATA?SDATA". Speed dependent on LAN traffic, if connected to network.

4 Measured using a VEE 5.0 program running inside PNA Series Analyzer. Transferred complex S11 data,
using "CALC:DATA?SDATA".

¢ Measured using a Visual Basic 6.0 program running inside PNA Series Analyzer. Transferred complex S11 data.

" Measured using a Visual Basic 6.0 program running on a 600 MHz HP Kayak. Transferred
complex S11 data. Speed dependent on LAN traffic, if connected to network.

9 Used IArray Transfer.getComplex method for 32-bit floating point.

" Used meas.getData method for Variant data type.
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Table 30. Recall and Sweep Speed ?

Operations Number Number Recall
of Window(s) of Trace(s) Time (ms)

Recall 1 1 49
Recall and Sweep |1 1 59
Recall 1 2 82
Recall and Sweep |1 2 96
Recall 1 4 159
Recall and Sweep |1 4 203
Recall 2 2 93
Recall and Sweep |2 2 115
Recall 3 4 158
Recall and Sweep |3 4 218
Recall 4 4 187
Recall and Sweep |4 4 247
Recall 4 8 340
Recall and Sweep |4 8 507

# CF= 177 MHz, Span = 200 MHz, 201 points, 35 kHz IF BW

Specifications: Front-Panel Jumpers
goodobooboobooodoooooooouooboobooboooooooooooa

E8356A, 57A, 58A, Standard - Port 1

R1 A
o T
M I

Use these SMA (female) connectors to develop custom measurements.
Receiver A Direct-Access Jumper
e The upper "A" connector comes from the coupled arm of the Port 1 coupler.

« The lower connector goes directly to the input of receiver "A." If Option 015 is installed, the path goes directly to a
switchable attenuator and then to the receiver input.

Want to upgrade your analyzer? See information on Front-Panel Jumpers with Option 015.
For the A Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

1-27



Noise Floor; rms (10 Hz Bandwidth):

<-130 dBm (300 kHz to 25 MHz)
<-123 dBm (3 GHz to 6 GHz)
<-123 dBm (6 GHz to 9 GHz)

Damage Level: +15 dBm
Maximum DC Level: +/-5 V
Return Loss:

>17 dB (300 kHz to 3 GHz)
>12 dB (3 GHz to 6 GHz)
>7 dB (6 GHz to 9 GHz)

Reference Channel R1 Jumper
e The upper connector comes from the transfer switch Reference 1 output.
* The lower connector goes directly to the R1 receiver input.

For the R1 Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Damage Level: >+15 dBm
Minimum Level to Maintain Phase-Lock:

—35 dBm (300 kHz to 3 GHz)
—25 dBm (3 GHz to 9 GHz)

For the Reference Output: (with an External Input to Lock the Source)
Output Level:

—5t0 —30 dBm (300 kHz to 6 GHz)
—10 to —35 dBm (6 GHz to 9 GHz)

Source Match Return Loss:

16 dB (300 kHz to 3 GHz)
14 dB (3 GHz to 9 GHz)

Damage Level: >+15 dBm
Maximum DC Level: 40V
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E8356A, 57A, 58A, Standard - Port 2

B R

our our

o -

Use these SMA (female) connectors to develop custom measurements.
Receiver B Direct-Access Jumper
e The upper "B" connector comes from the coupled arm of the Port 2 coupler.

e The lower connector goes directly to the input of receiver "B." If Option 015 is installed, the path goes directly to a
switchable attenuator and then to the receiver input.
Want to upgrade your analyzer? See information on Front-Panel Jumpers with Option 015.

For the B Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Noise Floor; rms (10 Hz Bandwidth):

<—130 dBm (300 kHz to 25 MHz)
<-123 dBm (3 GHz to 6 GHz)
<-123 dBm (6 GHz to 9 GHz)

Damage Level: +15 dBm
Maximum DC Level: +/-5V
Return Loss:

>17 dB (300 kHz to 3 GHz)
>12 dB (3 GHz to 6 GHz)
>7 dB (6 GHz to 9 GHz)

Reference Channel R2 Jumper
» The upper connector comes from the transfer switch Reference 2 output.
* The lower connector goes directly to the R2 receiver input.

For the R2 Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Damage Level: >+15 dBm
Minimum Level to Maintain Phase-Lock:

—35 dBm (300 kHz to 3 GHz)
—25 dBm (3 GHz to 9 GHz)

For the Reference Output: (with an External Input to Lock the Source)
Output Level:

-5 to —30 dBm (300 kHz to 6 GHz)
—10 to —35 dBm (6 GHz to 9 GHz)
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Source Match Return Loss:

16 dB (300 kHz to 3 GHz)
14 dB (3 GHz to 9 GHz)

Damage Level: >+15 dBm
Maximum DC Level: 40V

E8356A, 57A, 58A, Option 015 - Port 1

R1 A
our
H M COURLER
M
L

Use these SMA (female) connectors to develop custom measurements.
Receiver A Direct-Access Jumper

*  The upper "A" connector comes from the coupled arm of the Port 1 coupler.

* The lower connector goes directly to the input of receiver "A." With Option 015, the path goes directly to a
switchable attenuator and then to the receiver input.

For the A Receiver Input:
Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Noise Floor; rms (10 Hz Bandwidth):

<-130 dBm (300 kHz to 25 MHz)
<-123 dBm (3 GHz to 6 GHz)
<-123 dBm (6 GHz to 9 GHz)

Damage Level: +15 dBm
Maximum DC Level: +/-5V
Return Loss:

>17 dB (300 kHz to 3 GHz)
>12 dB (3 GHz to 6 GHz)
>7 dB (6 GHz to 9 GHz)

Reference Channel R1 Jumper
» The upper connector comes from the transfer switch Reference 1 output.
e The lower connector goes directly to the R1 receiver input.

For the R1 Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Damage Level: >+15 dBm
Minimum Level to Maintain Phase-Lock:

—35 dBm (300 kHz to 3 GHz)
—25 dBm (3 GHz to 9 GHz)
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For the Reference Output: (with an External Input to Lock the Source)
Output Level:

—5t0 —30 dBm (300 kHz to 6 GHz)
—10 to —35 dBm (6 GHz to 9 GHz)

Source Match Return Loss:

16 dB (300 kHz to 3 GHz)
14 dB (3 GHz to 9 GHz)

Damage Level: >+15 dBm

Maximum DC Level: 40V
Port 1 Test-Port Jumper

*  The upper "source out" connector comes from the transfer switch Port 1 output.

*  The lower "coupler in" connector goes directly to the main input of Port 1 coupler. This is where a power amplifier
can be inserted to boost the test port power.

For the Source Output:
Output Level:

+12 to —83 dBm (300 kHz to 6 GHz)
+7 to —88 dBm (6 GHz to 9 GHz)

Source Match: 15 dB at 9 GHz
For the Input to the Coupler:
Insertion Loss to Test Port 1:

<3.5dB at 3 GHz
<5dB at9 GHz

Maximum Input Power: 2 Watts, CW
Damage Level: 4 Watts, CW
oo0oooooodooooodoooDoodooooo0ooooDoogoooDooOooooo

E8356A, 57A, 58A, Option 015 - Port 2

B 2
SOURCE
anT aur our
COUFLER
M M M
e -

Use these SMA (female) connectors to develop custom measurements.
Receiver B Direct-Access Jumper

* The upper "B" connector comes from the coupled arm of the Port 2 coupler.

* The lower connector goes directly to the input of receiver "B." With Option 015, the path goes directly to a
switchable attenuator and then to the receiver input.

For the B Receiver Input:
Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)
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Noise Floor; rms (10 Hz Bandwidth):

<-130 dBm (300 kHz to 25 MHz)
<-123 dBm (3 GHz to 6 GHz)
<-123 dBm (6 GHz to 9 GHz)

Damage Level: +15 dBm
Maximum DC Level: +/-5 V
Return Loss:

>17 dB (300 kHz to 3 GHz)
>12 dB (3 GHz to 6 GHz)
>7 dB (6 GHz to 9 GHz)

Reference Channel R2 Jumper
e The upper connector comes from the transfer switch Reference 2 output.
» The lower connector goes directly to the R2 receiver input.

For the R2 Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Damage Level: >+15 dBm
Minimum Level to Maintain Phase-Lock:

—35 dBm (300 kHz to 3 GHz)
—25 dBm (3 GHz to 9 GHz)

For the Reference Output: (with an External Input to Lock the Source)
Output Level:

-5 t0 —30 dBm (300 kHz to 6 GHz)
—10 to —35 dBm (6 GHz to 9 GHz)

Source Match Return Loss:

16 dB (300 kHz to 3 GHz)
14 dB (3 GHz to 9 GHz)

Damage Level: >+15 dBm
Maximum DC Level: 40V
Port 2 Test-Port Jumper
e The upper "source out" connector comes from the transfer switch Port 2 output.

e The lower "coupler in" connector goes directly to the main input of Port 2 coupler. This is where a power amplifier
can be inserted to boost the test port power.

For the Source Output:
Output Level:

+12 to —-83 dBm (300 kHz to 6 GHz)
+7 to —88 dBm (6 GHz to 9 GHz)

Source Match: 15 dB at 9 GHz
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For the Input to the Coupler:
Insertion Loss to Test Port 2:

<3.5dB at 3 GHz
<5dB at 9 GHz

Maximum Input Power: 2 Watts, CW
Damage Level: 4 Watts, CW

E8356A, E8357A, and E8358A Simplified Test Set Block Diagram

ot

.
-

=
m i e el - el el
R1 A1 n, n B B R

2 R2
x In Ot In In Ot In Ot

1-33



EB8356A, EB357A, and E8358A with Option 015 Simplified Test Set Block Diagram
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This is a complete list of the E8801A, E8802A, and E8803A network analyzer technical specifications.
» To optimize viewing of uncertainty curves, click the Maximize button.

« To view or print the PNA Series Data Sheet (a condensed version of the specifications), visit our web
site at http://www.agilent.com/find/pna, select your analyzer model, and click on the link for the data
sheet.

* The uncertainty curves contained in this document apply only to the setup conditions listed. Please
download our free Uncertainty Calculator from http://www.agilent.com/find/na_calculator to generate the
curves for your PNA setup. View the equations used to generate the uncertainty curves.

Definitions

All specifications and characteristics apply over a 25 °C +5 °C range (unless otherwise stated) and 90 minutes
after the instrument has been turned on.

Specification (spec.): Warranted performance. Specifications include guardbands to account for the expected
statistical performance distribution, measurement uncertainties, and changes in performance due to
environmental conditions.

Characteristic (char.): A performance parameter that the product is expected to meet before it leaves the
factory, but that is not verified in the field and is not covered by the product warranty. A characteristic includes
the same guardbands as a specification.

Typical (typ.): Expected performance of an average unit which does not include guardbands. It is not covered
by the product warranty.

Nominal (nom.): A general, descriptive term that does not imply a level of performance. It is not covered by the
product warranty.

Calibration: The process of measuring known standards to characterize a network analyzer's systematic
(repeatable) errors.

Corrected (residual): Indicates performance after error correction (calibration). It is determined by the quality of
calibration standards and how well "known" they are, plus system repeatability, stability, and noise.

Uncorrected (raw): Indicates instrument performance without error correction. The uncorrected performance
affects the stability of a calibration.

Standard: When referring to the analyzer, this includes no options unless noted otherwise.



Corrected System Performance

The specifications in this section apply for measurements made with the E8801A, E8802A, and ES803A
analyzer with the following conditions:

e 10 Hz IF bandwidth

* No averaging applied to data

*  Environmental temperature of 25 °C £5 °C, with < 1 °C deviation from calibration temperature
* Isolation calibration not omitted

Note: The uncertainty curves contained in these specifications apply only to the setup conditions listed. Please
download our free Uncertainty Calculator from http://www.agilent.com/find/na_calculator to generate the curves
for your PNA setup. View the equations used to generate the uncertainty curves.

Table 1. System Dynamic Range

Description $pecification (dB)  Characteristic (dB)
Dynamic range °(at test port)

300 kHz to 25 MHZ" 125

25 MHz to 3 GHz" 128

3 GHz to 6 GHz 118

6 GHz to 9 GHz 115

Dynamic range ° (at receiver input)

300 kHz to 25 MHZ° 140
25 MHz to 3 GHz" 143
3 GHz to 6 GHz 133
6 GHz to 9 GHz 130

% The test port dynamic range is calculated as the difference between the test port rms noise floor and the source maximum output power.
The effective dynamic range must take measurement uncertainties and interfering signals into account.
b May be limited to 100 dB at particular frequencies below 750 MHz due to spurious receiver residuals.

The receiver input dynamic range is calculated as the difference between the receiver rms noise floor and the source maximum output
power. The effective dynamic range must take measurement uncertainties and interfering signals into account. This set-up should only be
used when the receiver input will never exceed its damage level. When the analyzer is in segment sweep mode, frequency segments can be
defined with a higher power level when the extended dynamic range is required (i.e. the portion of the device's response with high insertion
loss), and reduced power when receiver damage may occur (i.e. the portion of the devices's response with low insertion loss).

May be limited to 115 dB at particular frequencies below 750 MHz due to spurious receiver residuals.
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Corrected System Performance with Type-N Connectors
Table 2. Corrected System Performance With Type-N Device Connectors, 85032F Calibration Kit

Applies to the E8801A, E8802A, and E8803A analyzer, 85032F (Type-N, 50Q) calibration kit, N6314A test port cable, and a full 2-port
calibration. Also applies to the following conditions:

. IF bandwidth = 10 Hz
. No averaging applied to data
. Environmental temperature 25° +5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3GHzto 3 GHzto 6GHz to
1.3 GHz 3 GHz 6 GHz 9 GHz
Directivity 49 46 40 38
Source Match 41 40 36 35
Load Match 49 45 39 37
Reflection Tracking |+0.011 +0.021 +0.032 +0.054
Transmission +0.012 +0.020 +0.055 +0.083
Tracking
Transmission Uncertainty (Specifications)
Magnitu de Phase )
ﬁ'ﬂl Es8034 Ful Two Pt Cal Ling 850G2F 100 E25030 Rl Tuno Port Cal Using S3032F
® 300 KHzto 1.3 GHz - m 200 KHz to 1.3 GHz
_ * 13 GHD 3GH g * 13 GHeto 3GHe
" 4 IGH: W6 GHe 4 5[]+ 2CHewt o
~ | H*6GH©n G 10 Hw i GHe tod GHe
3 = .-/’jﬁ
[l
€ 5 .
g o E 1 Sy =St N N
) - E1I1 -EEI- o : [l
Sox e Power = - O dBm = Pover =-10dBm [
om : — o
W 0 -0 20 -0 -0 -% 60 -F0 B0 00 mw 0 0 0 30 -4 W50 B D -ED 0D
Transmission Coafident [dE | Transmission Cogfident [dE ]
Reflection Uncertainty (Specifications)
Magnitu de
[.91;.5 EZ0030 with 85032 F Ph?nsen g ES2034 with S5B2F
B 300 KHzto 13 GHe \ ® 30 kHz 0 1.3GH
T || ® 13 GHeto 3 GHz = _ ® 13 GHe tod GHz
g 0% s 35H: o6 GRe = 3 8 i 3GHzto GGH
= =
S ps |88 0H 09 GH f__/f"" g ® G GHzto O Ghe
1:":‘ =Zi= S12= 0 rﬁ_ﬂ_#/- ul E \I =2 - E-'izl- n]
E o | AZ2re Poer - 1mdam | — % 4 =ource Power = -i0dBm
. — .,—'-"'_Fr P"_'-'_'-
§ o s N e e D
=]} T =z A
ﬁr——"" ‘“ﬂ—ﬁi:-i:rr::=F='|'
1] 1
1] 0z 04 05 03 1 1 0z 04 0f 03 1

Reflecdtion Codficient linear) Reflection Codficient [linear]
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Table 3. Corrected System Performance With Type-N Device Connectors, 85092C Electronic Calibration Module

Applies to the E8801A, E8802A, and E8803A analyzer, 85092C (Type-N, 50Q) electronic calibration (ECal) module, N6314A test port cable,

and a full 2-port calibration. Also applies to the following conditions:

IF bandwidth = 10 Hz

No averaging applied to data

Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3 GHzto 3 GHz to 6 to
1.3 GHz 3 GHz 6 GHz 9 GHZ*
Directivity 52 54 52 47
Source Match 45 44 41 36
Load Match 47 47 44 39
Reflection Tracking |+0.040 +0.040 +0.060 +0.070
Transmission +0.039 +0.039 +0.068 +0.136
Tracking
Transmission Uncertainty (Specifications)
Mﬂﬁl;ltuﬂﬂ E2R038 Pl Fwo Port Cal |_|5i|-E 09 F:;EEE E28020 Fdl Two Pat Cal LEing 8382 c
® 300 KHzto 1.3 GHz —  Em 300KHzt 13 GHz
- * 13GH® IGH S # 13GH®IGH
Z & 3GH G GHe X & £ [ 3GHw0E G
~ | H*6GH©n G 10 5o 6 GHtod GHe
i ; — T
E - ] 1 E [
. 2 .
B .I.-Ezzl-u a EH-BE-EI [
S0xce Poser = - T dBm 2 Power =-10d Bm [
o . . od
i 0 -0 20 30 -0 -8 6D -FD -6 i 0 0 -0 30 - 50 B0 -TD
Tran=smission Cosffidert [dE ] Transmission Codfidert [dE |
Reflection Uncertainty (Specifications)
Magnitude ] Phase ,
. . ES5034 with 350820 - ERB0GE with 350AZC . .
W 300 KHzto 1.3 GHe \ m 300 KHz o 1.3GH
tnﬂq_tmm—htnEGHz 5 8 # 13 GH 103 GHz
g & 3 GHztof GH < \ 4 3GHzto 6 GH
= ® fiGHz o9 GHe = ® fiGHzto O GH
= o3 il ,,:’fr 2 B :
f =71 S1Za O ff,r” £ =21 = =Z=0
E O[3 |LZeE Pover - -10dEm k] g 4 S cE Foser = -I00Bm
- =
: __,,.—f“""fr i o B
= om = 2 * -
1 1 |
1 0z 04 (i (1] 1 i 0z o 0f 0s
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Corrected System Performance with 3.5 mm Connectors

Table 4. Corrected System Performance With 3.5 mm Device Connector Type, 85033E Calibration Kit

Applies to the E8801A, E8802A, and E8803A analyzer, 85033E (3.5 mm, 50Q) calibration kit, N6314A test port cable, and a full 2-port
calibration. Also applies to the following conditions:

. IF bandwidth = 10 Hz
. No averaging applied to data
. Environmental temperature 25° +5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3GHzto |[3GHzto 6 GHz to
1.3 GHz 3 GHz 6 GHz 9 GHz
Directivity 46 44 38 38
Source Match 43 40 37 36
Load Match 46 44 38 38
Reflection Tracking |+0.006 +0.007 +0.009 +0.010
Transmission +0.012 +0.021 +0.057 +0.075
Tracking
Transmission Uncertainty (Specifications)
Magnitude
ﬁ’; ES2034 Full Two Pat Cal Leirng 35033E F:';?SE E22024 Full Teo Pot Cal LEing 23083 E
B 300 KHzto 1.3 GHz -  Hm 300KHzte 1.3 GHe
- * 13 GH 1o 3GH: £ * 13GHDIGH
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- it -i- I
% N 2= E 1 L
B - .I.-Ezzl-n I 3 = EIFZ En-sz-n [
Sox e Power = - O dBm = Power =-10d Bm [
0o : . . 0
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Table 5. Corrected System Performance With 3.5 mm Device Connector Type, 85093C Electronic Calibration Module

Applies to the E8801A, E8802A, and E8803A analyzer, 85093C (3.5 mm, 50Q) electronic calibration (ECal) module, N6314A test port cable,
and a full 2-port calibration. Also applies to the following conditions:

IF bandwidth = 10 Hz
. No averaging applied to data

Isolation calibration not omitted

Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
300 kHz to 1.3 GHzto 3 GHz to 6 GHz to
1.3 GHz 3 GHz 6 GHz 9 GHz*
Directivity 52 52 51 47
Source Match 44 44 39 34
Load Match 47 47 44 40
Reflection Tracking |+0.030 +0.040 +0.050 +0.070
Transmission +0.039 +0.049 +0.068 +0.117
Tracking
Transmission Uncertainty (Specifications)
Mﬂﬁl;ltuﬂﬂ E2R038 Pl Fwo Port Cal |_|5i|-E S09EC F:;EEE E28020 Fdl Two Pat Cal LEing 8383 c
® 300 KHzto 1.3 GHz —  Em 300KHzt 13 GHz
- * 13GH® IGH S # 13GH®IGH
Z & 3GH G GHe X & £ [ 3GH w06 G
~ | H*6GH©n G 10 5o 6 GHtod GHe
= '
c p— S E ——
- ——l= a H—— 84—
B .I.-Ezzl-u : a EH-BE-EI [
S0xce Poser = - T dBm 2 Power =-10d Bm [
o od
i 0 -0 #0 -30 -0 -8 60 -FO 80 60 i 0 0 -0 30 -0 A0 B0 -FD B -60
Tran=smission Cosffidert [dE ] Transmission Codfidert [dE |
Reflection Uncertainty (Specifications)
Magnitude ] Phase ,
. . ES5034 with 35082 - ERB0GL with 35A3C . .
W 300 KHzto 1.3 GHe |l m A0 KHz 01 AGH
tnﬂq_tmm—htnEGHz 5 8 # 13 GH 103 GHz
g & 3GHz o6 GHe S & 3GHzto 6 GH
= ® i GHz to 9 GH _,./’JI = ® fiGHzto O GH
Y] , 2 0 .
f =71= T1Z O ,t/f £ =2 = E2=0
" Eoure Power = -104 Bm sl E0.rce Fover = 100 Bm
E o r"’j ‘rf"’_ﬂ_ﬂ:__w—*" § !
£ b—m 1 £ \“'1
S om ] = 2 = SU M PO B
%*—Iﬁ%.#—i—r‘—rﬁ—w :
1 1
1 0z 04 (i (1] 1 i 0z o 0f 0s 1
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Table 6. Corrected System Performance With 7-16 Device Connector Type, 85038A Calibration Kit
Applies to the E8801A, E8802A, and E8803A analyzer, 85038A (7-16, 50Q) calibration kit, N6314A test port cable, and a full 2-port

calibration. Also applies to the following conditions:
. IF bandwidth = 10 Hz

. No averaging applied to data

. Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3 GHzto 3to 6to
1.3 GHz 3 GHz 6 GHz 9 GHz*
Directivity 40 40 36 36
Source Match 37 37 34 34
Load Match 39 39 35 35
Reflection Tracking |+0.089 +0.089 +0.115 +0.115
Transmission +0.024 +0.033 +0.082 +0.103
Tracking
Transmission Uncertainty (Specifications)
Mammitude )
10 ESE03A Pull Two Pat Cal LEing 850888 F:;?SE E28024 Ful Two Pat Cal Lking 850284
® S00KHzto 1.3 GHz - Em 200KHztm 1.3 GHz
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£ oA Ay H
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£ o g 1
.I.-Ezzl-u I 3 Eﬁ-sz-u 1
Z0x e Poker = - O dBm e Power =-10dBm [
om : : ol
0 0 - 20 230 -0 & -0 70 80 60 0 o0 0 @ 30 -4 50 60 ST0 -0 00
Transmission Cosfident [dB ] Transmission Cogffidert [dE |
Reflection Uncertainty (Specifications)
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ons T T = 10 I ]
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tnﬂq_tmm—htnEGHz 5 8 # 13 GH 103 GHz
g & 3GHz o6 GHe S & 3GHzto 6GH
= ® 6 GHz 10 7.5 GHz el = ® 6 GHztn 75 GHz
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Table 7. Uncorrected Instrument Performance

Description Specification (dB)
300 kHz to 1MHz to 1.3 GHz to 3 GHz to 6 GHz to
1 MHz 1.3 GHz 3 GHz 6 GHz 9 GHz
Directivity 30 33 27 20 13
Source Match |18 18 16 11 8
Load Match 20 20 17 13.5 13
Reflection +1.5 +1.5 +1.5 +2.5 +3.0
Tracking
Transmission [|£1.5 +1.5 +1.5 +2.5 +3.0
Tracking

Test Port Output Characteristics (Source)
Table 8. Test Port Output Frequency

Description $pecification Slipplemental Information
Range:

E8801A 300 kHz to 3.0 GHz

E8802A 300 kHz to 6.0 GHz

E8803A 300 kHz t0 9.0 GHz

Resolution: 1Hz

Source Stability

1 ppm, 0°C to 40 °C, typical
+1ppm/year maximum

(Option 1E5)

Source Stability

+0.05 ppm, 0° to 70 °C, typical
+0.1 ppm/year maximum

CW Accuracy

+3 ppm

CW Accuracy
(Option 1E5)

+1 ppm
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Table 9. Test Port Output Power

Description $pecification Slljpplemental Information

Level Accuracy:

300 kHz to 6 GHz +1.0dB Variation from 0 dBm in power range 0
6 GHz to 9 GHz +2.0 dB +1.5dB below 10 MHz

Level Linearity:

Variation from 0 dBm in power range 0

300 kHz to 9 GHz +0.3 dB -15 to +5 dBm
300 kHz to 1 MHz +1.0 dB +5to +10 dBm
1 MHz to 6 GHz +0.5 dB +5to +10 dBm
6 GHz to 9 GHz +0.5 dB +5t0 +7 dBm
Range”

300 kHz to 6 GHz -15to +10 dBm

6 GHz to 9 GHz -15to +7 dBm

Range”

(Option 1E1):

300 kHz to 6 GHz -85 to +10 dBm

6 GHz to 9 GHz -85 to +7 dBm
Sweep Range

300 kHz to 6 GHz 25 dB

6 GHz to 9 GHz 22 dB

Level Resolution 0.01dB

% Source output performance on port 1 only. Port 2 output performance is typical.

® Power to which the source can be set and phase lock is assured.

Table 10. Test Port Output Signal Purity

Description $pecification Slipplemental Information

Harmonics (2nd or 3rd)

at max output power (< 25 MHZz)

< -25 dBc, typical

at max output power (25 MHz to 9 GHz)

< -25 dBc, characteristic®

at 0 dBm output

< -35 dBc, typical

at -10 dBm output

< -38 dBc, typical, in power
range 0

Non-harmonic Spurious

at max output

-30 dBc, typical for offset freq>1kHz

at -10 dBm output

-50 dBc, typical for offset freq >1kHz

& Typical below 25 MHz.
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Test Port and Receiver Input Characteristics

Table 11. Test Port and Receiver Input Levels

Description $pecification S||Jpplemental Information
Maximum Test Port Input Level

Test Ports 1 and 2:

300 kHz to 25 MHz +10 dBm < 0.6 dB compression

25 MHz to 3 GHz +10 dBm < 0.4 dB compression

3 GHz to 6 GHz +10 dBm < 0.7 dB compression

6 GHz to 9 GHz +5 dBm < 0.7 dB compression
Damage Level

Test Port 1, 2 +30 dBm or £30 VDC, typ.
R, A, B (Opt. 014) +15 dBm or +5 VDC, typ.
Coupler Thru (Opt. 014) +33 dBm or 0 VDC, typ.

Test Port Noise Floor

300 kHz to 25 MHZ"

10 Hz IF Bandwidth -115 dBm
1 kHz IF Bandwidth -95 dBm
25 MHz to 3 GHZ"

10 Hz IF Bandwidth -118 dBm
1 kHz IF Bandwidth -98 dBm

3 GHz to 9 GHz

10 Hz IF Bandwidth <-108 dBm

1 kHz IF Bandwidth < -88 dBm

Receiver Noise Floor *

300 kHz to 25 MHz°

10 Hz IF Bandwidth <-130dBm

1 kHz IF Bandwidth <-110dBm

25 MHz to 3 GHz®

10 Hz IF Bandwidth <-133 dBm

1 kHz IF Bandwidth <-113 dBm

6 GHz to 9 GHz

10 Hz IF Bandwidth <-123 dBm

1 kHz IF Bandwidth <-103 dBm

Crosstalk
Between test ports 1 and 2, with
short circuits at both ports

300 kHz to 1 MHz <-120 dB

1 MHz to 25 MHz <-125 dB

25 MHz to 3 GHz <-126 dB

3 GHz to 6 GHz <-117 dB

6 GHz to 9 GHz <-106 dB

Maximum Receiver Input Level (A, B, R)

300 kHz to 6 GHz -6 dBm, typical

6 GHz to 9 GHz -9 dBm, typical

Reference Input Level (R) °

300 kHz to 9 GHz | |-10 to -35 dBm, typical

Maximum Coupler Input Level (Opt 014)

300 kHz to 9 GHz | |+33 dBm, typical

# Total average (RMS) noise power calculated as the mean value of a linear magnitude trace expressed in dBm.
b May be limited to -90 dBm at particular frequencies below 750 MHz due to spurious receiver residuals.

¢ May be limited to -105 dBm at particular frequencies below 750 MHz due to spurious receiver residuals.

4 Input level to maintain phase lock.
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Table 12. Test Port Input (Trace Noise)

Description

$pecification

Slljpplemental Information

Trace Noise ® Magnitude

1 kHz IF Bandwidth

< 0.002 dB rms

10 kHz IF Bandwidth

< 0.005 dB rms

Trace Noise ? Phase

1 kHz IF Bandwidth

< 0.010° rms

10 kHz IF Bandwidth

< 0.035° rms

Description $pecification Slipplemental Information
Reference Level Magnitude

Range +200 dB

Resolution 0.001 dB

Reference Level Phase

Range +500°

Resolution 0.01°

Stability Magnitude

300 kHz to 3 GHz

0.02 dB/°C, typical

3 GHz to 6 GHz

0.04 dB/°C, typical

6 GHz to 9 GHz

0.06 dB/°C, typical

Stability Phase ?

300 kHz to 3 GHz

3 GHz to 6 GHz
6 GHz to 9 GHz

0.2°/°C, typical
0.3°/°C, typical
0.6°/°C, typical

% Stability is defined as a ratio measurement at the test port.

Table 14. Test Port Input (Dynamic Accuracy specification

p

# Trace noise is defined as a ratio measurement of a through or a full reflection, with the source set to 0 dBm.
Table 13. Test Port Input (Reference Level and Stability)

Accuracy of the test port input power reading is relative to the reference input power level. Applies to input ports 1 and 2 with the following

conditions:

. IF bandwidth = 10 Hz

. Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

300 kHz to 3 GHz 300 kHz to 3 GHz
Mamnitude
o Es8014 Phase
10 100
m.0dBmat1 Ghe - -0 dBmat 1 GHe
- * M dBmat] GHe L E - dBmat 1 GHe
§ [« -ndomatGh 4 - dBmat 1 GHe
= o Qi dbmatt GHe &0 Be . wdmat 16 f
'-; 1 -
g Y Fry
= Lo
2 01 E
o &
[
of
001 [ [ | 0.1
W 0 -0 -3 X - R A T - -0 -100-110 120 10 0

Testport Power [dEm]

ES3014

100 -0 -30 .40 50 -80S 80 90 -100-110 -120

Testport Power [dBEm]
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300 kHz to 6 GHz 300 kHz to 6 GHz

Mamnitude Phase
ES0zA Esa024
10 100
®-IDdBmat1 GHe - ®-i0dBmatl GHe
- * MdBmati GHe ' 3. * -MdBmatl GHe
a , L4 -@0dBmat1 GHe i jo L & -0dBmatl GHe Q
.y * Odbmati GH : ,f:' & Ldbmat] GHe | :
|_: 1 - 1
E ™ ,: Y
R E o
= &
g
=
. [ [ | 61 T [ |
0 0 -0 -3 -0 -0 -% 60 -7 -0 - -100-10 -120 10 0 -0 -0 -30 -490 -50 60 FO -8 - -10 -1 -1Z
0ooo
Testport Power [dEBm] Testport Pover [dBm ]
300 kHz to 9 GHz 300 kHz to 9 GHz
Magnitude Phase
EZ203A
0 00 EZB0ZA
m -i0dBmat1 GHe ] - -i0dBmat 1 GHe
- * 20 dBmatl GHe y £ M dBmat 1 GHe
a ; L] S0dBmat1 Ghe c -0 dBmat1 GHe
= ® 40 dBmat1 GHe | : &0 He wdamaticr §
' T -
E N g
g i E
o &
£
[ L)
oo [ | 01
M 0 -0 -3 -0 40 50 B0 F0 -20 90 -10 -1 -12 0 0 -0 -30 -30 40 50 60 -A) -E0 -0 -100-110-120
0ooo
Testport Power [dBm) Testport Power [dBm ]

# Dynamic accuracy is verified with the following measurements:
*  compression over frequency

. IF linearity at a single frequency of 1.195 GHz and a reference level of -20 dBm
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Table 15. Test Port Input (Group Delay) 2

Description $pecification Slipplemental Information
Aperture (selectable) (frequency span)/(number of
points -1)

Maximum Aperture 20% of frequency span

Range 0.5 x (1/minimum aperture)

Maximum Delay Limited to measuring no more
than 180° of phase change within
the minimum aperture.)

Accuracy See graph below. Char.

The following graph shows group delay accuracy with type-N full 2-port calibration and a 10 Hz IF
bandwidth. Insertion loss is assumed to be < 2 dB and electrical length to be ten meters.

Growp Delay (Typical)
100

10

1

0.1

ALr MRSy [ARe]

oo

IF Bardwidh = O Hr fuempge Fador= 1

0 oo [ Calpover = -i0dBm ;M ez pover= -i0d Bm; Becrlcd Lerghi= 1I:Imt|:|:|

oo 0.1 1 10 100
Aoerture | MHz )

In general, the following formula can be used to determine the accuracy, in seconds, of specific group
delay measurement:

+Phase Accuracy (deg)/[360 x Aperture (Hz)]

Depending on the aperture and device length, the phase accuracy used is either incremental phase
accuracy or worst case phase accuracy.

# Group delay is computed by measuring the phase change within a specified frequency step (determined by the frequency span and the

number of points per sweep).

General Information
Table 16. System Bandwidths

Description $pecification Slipplemental Information

IF Bandwidth Settings

Range 1 Hz to 40 kHz
inal, 2, 3,5, 7,10 sequence up to 30 kHz, 35 kHz, 40kHz,
nominal
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Table 17. Front Panel Information

Description

$upp|ementa| Information

RF Connectors

Type

Type-N, female; 50 Q, nominal

Center Pin Protrusion

0.204 to 0.207 in., characteristic

Probe Power

Connector

3-pin connector, male

Positive Supply

+15 VDC +2%, 400 mA, max, characteristic

Negative Supply

-12.6 VDC +5%, 300 mA, max, characteristic

Display

Size

21.3 cm (8.4 in) diagonal color active matrix LCD; 640 (horizontal) X 480
(vertical) resolution

Refresh Rate

Vertical 59.83 Hz; Horizontal 31.41 Hz

Display Range

Magnitude +200 dB (at 20 dB/div), max
Phase +180°, max
Polar 10 pUnits, min

1000 Units, max

Display Resolution

Magnitude 0.001 dB/div, min

Phase 0.01°/div, min

Marker Resolution

Magnitude 0.001 dB, min

Phase 0.01°, min

Polar 0.01 mUnit, min; 0.01°,min
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Table 18. Rear Panel Information

Description

$upplemental Information

10 MHz Reference In

Connector

BNC, female

Input Frequency

10 MHz £ 1 ppm, typical

Input Level

-15 dBm to +20 dBm, typical

Input Impedance 200 Q, nom.
10 MHz Reference Out
Connector BNC, female

Output Frequency

10 MHz £ 10 ppm, typical

Signal Type

Sine Wave, typical

Output Level

+10 dBm + 4 dB into 50 Q, typical

Output Impedance

50 Q, nominal

Harmonics <-40 dBc, typical
VGA Video Output
Connector 15-pin mini D-Sub; Drives VGA compatible monitors

Devices Supported

Resolutions

Flat Panel (TFT

1024 X 768, 800 X 600, 640 X 480

Flat Panel (DSTN)

800 X 600, 640 X 480

CRT Monitor 1280 X 1024, 1024 X 768, 800 X 600, 640 X 480
Simultaneous operation of the internal and external displays is allowed,
but with 640 X 480 resolution only. If you change resolution, you can only
view the external display (internal display will "white out").

Test Set 10 25-pin D-Sub connector, available for external test set control

Aux 10 25-pin D-Sub connector, male, analog and digital 10

Handler 10 36-pin IDC D-ribbon socket connector; all input/output signals are default
set to negative logic; can be reset to positive logic via GPIB command

GPIB 24-pin D-sub (Type D-24), female; compatible with IEEE-488.

Parallel Port (LPT1)

25-pin D-Sub connector, female; provides connection to printers or any
other parallel port peripherals

Serial Port (COM 1)

9-pin D-Sub, male; compatible with RS-232

USB Port

Universal Serial Bus jack, Type A configuration (4 contacts inline, contact
1 on left); female

Contact 1 Vcce: 4.75 t0 5.25 VDC, 500 mA, maximum

Contact 2 -Data

Contact 3 +Data

Contact 4 Ground

LAN 10/100BaseT Ethernet, 8-pin configuration; auto selects between the two

data rates

Line Power *°

Frequency at 110/115 V

50/60/400 Hz

Frequency at 230/240 V

50/60 Hz

Maximum Watts

350 W

2 A third-wire ground is required.

® power supply has a voltage autoswitching feature.
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Table 19. Rear Panel Information (continued)

Description $upp|ementa| Information

External AM Input

Description Input provides low-frequency AM modulation to test port output
signal, or shifts the test port output. Zero volts input gives the power
level set by the instrument, a positive voltage gives a higher level,
and a negative voltage gives a lower level.

Connector BNC, female

Input Sensitivity 8 dB/V, typical

Bandwidth 1 kHz, typical

Input Impedance 1 kQ, typical

External Detector Input

Description

Input from an external, negative polarity diode detector provides
ALC for a test port remote from instrument's front panel

Connector BNC, female
Input Sensitivity -500 mV yields approximately -3 dBm at detector's input, typical
Bandwidth 50 kHz, typical

Input Impedance

1 kQ, nominal

Table 20. Analyzer Environment and Dimensions

Description

$upplemental Information

General Environmental

RFI/EMI Susceptibility

Defined by CISPR Pub. 11, Group 1, Class A, and IEC
50082-1

ESD Minimize using static-safe work procedures and an
antistatic bench mat

Dust Minimize for optimum reliability

Operating Environment

Temperature 0 °C to +40 °C

Instrument powers up, phase locks, and displays no
error messages within this temperature range.

Error-Corrected Temperature Range

25°C +5°C
with less than 1°C deviation from calibration temp.

Humidity

5% to 95% at +40 °C

Altitude

0 to 4500 m (14,760 ft.)

Non-Operating Storage Environment

Temperature -40 °C to +70 °C
Humidity 0% to 90% at +65 °C (non-condensing)
Altitude 0 to 15,240 m (50,000 ft.)

Cabinet Dimensions

Height Width Depth
Excluding front and rear 222 mm 425 mm 426 mm
panel hardware and feet 8.75in 16.75 in 16.8in
As shipped - includes front {242 mm 425 mm 470 mm
panel connectors, rear 9.5in 16.75in 18.5in
panel bumpers, and feet.
As shipped plus handles {242 mm 458 mm 502 mm
9.51in 18in 19.75in
As shipped plus rack- 242 mm 483 mm 470 mm
mount flanges 9.5in 19in 18.5in
As shipped plus handles {242 mm 483 mm 502 mm
and flanges 9.5in 19in 19.75in
Weight
Net 24 kg (54 Ib), nominal
Shipping 32 kg (70 Ib), nominal
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Measurement Throughput Summary

a,b

Table 21. Typical Cycle Time (ms)

Number of Points

101 201 [401 |1601
Start 1.8 GHz, Stop 2 GHz, 35 kHz IF bandwidth
Uncorrected, |/ 10 16 52
1-port cal
2-Port cal 27 36 55 164
Start 300 kHz, Stop 3 GHz, 35 kHz IF bandwidth
Uncorrected, |48 54 64 104
1-port cal
2-Port cal 103 119 145 254
Start 300 kHz, Stop 9 GHz, 35 kHz IF bandwidth
Uncorrected, |21 57 64 103
1-port cal
2-Port cal 112 124 138 220

a Typical performance.

b Includes sweep time, retrace time and band-crossing time. Analyzer display turned off with
DISPLAY:ENABLE OFF. Add 21 ms for display on. Data for one trace (S11) measurement..

Table 22. Cycle Time vs. IF Bandwidth

Applies to the Preset condition (201 points, correction off) except for the following changes:

s CF=1GHz

. Span = 100 MHz

. Display off (add 21 ms for display on)

IF Bandwidth  [Cycle Time (ms) "
(Hz)

40,000 8
35,000 9
30,000 11
20,000 13
10,000 28
7000 36
5000 48
3000 72
1000 196
300 620
100 1875
30 8062
10 17877

# Typical performance.

b Cycle time includes sweep and retrace time.

2-19



a

Table 23. Cycle Time vs. Number of Points
Applies to the Preset condition (35 kHz IF bandwidth, correction off) except for the following changes:

* CF=1GHz
i Span = 100 MHz

. Display off (add 21 ms for display on)
Number of Cycle Time (ms) °
Points
3
11
51
101
201
401 6
801 29
1601 52

# Typical performance.
® Cycle time includes sweep and retrace time.

RlO(o|0|~]>
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Table 24. Data Transfer Time ? (ms)
Number of Points
51 [201 [401  [1601

SCPI over GPIB
(program executed on external PC)

32-bit floating point 3 7 12 43
64-bit floating point 4 12 22 84
ASCII 7 64 24 489
SCPI over 100 Mbit/s LAN

(program executed on external PC) °

32-bit floating point 1 1 1 1
64-bit floating point 1 1 1 2
ASCII 5 15 26 96
SCPI (program executed in the analyzer)

32-bit floating point 1 1 2 3
64-bit floating point 1 2 2 4
ASCII 8 29 56 222
COM (program executed in the analyzer)

32-bit floating point 1 1 1 1
Variant type 1 1 2 6
DCOM over 100 Mbit/s LAN

(program executed on external PC) '

32-bit floating point® |1 1 1 2
Variant type" 1 3 6 19

& Typical performance of unit with 500 MHz Pentium Il processor.

® Measured using a VEE 5.0 program running on a 600 MHz HP Kayak, National InstrumentsTM GPIB card.
Transferred complex S11 data , using "CALC:DATA?SDATA".

¢ Measured using a VEE 5.0 program running on a 600 MHz HP Kayak. Transferred complex S11 data,
using "CALC:DATA?SDATA". Speed dependent on LAN traffic, if connected to network.

4 Measured using a VEE 5.0 program running inside PNA Series Analyzer. Transferred complex S11 data,
using "CALC:DATA?SDATA".

¢ Measured using a Visual Basic 6.0 program running inside PNA Series Analyzer. Transferred complex S11
data.

" Measured using a Visual Basic 6.0 program running on a 600 MHz HP Kayak. Transferred
complex S11 data. Speed dependent on LAN traffic, if connected to network.

9 Used IArray Transfer.getComplex method for 32-bit floating point.

" Used meas.getData method for Variant data type.
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Table 25. Recall and Sweep Speed 2

Operations Number of Number of Recall
Window(s) Trace(s) Time (Ms)

Recall 1 1 49
Recall and Sweep |1 1 59
Recall 1 2 82
Recall and Sweep |1 2 96
Recall 1 4 159
Recall and Sweep |1 4 203
Recall 2 2 93
Recall and Sweep |2 2 115
Recall 3 4 158
Recall and Sweep |3 4 218
Recall 4 4 187
Recall and Sweep |4 4 247
Recall 4 8 340
Recall and Sweep |4 8 507

% CF=177 MHz, Span=200 MHz, 201 points, 35 kHz IF BW
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Specifications: Front-Panel Jumpers
Models E8801A, E8802A, ES803A Option 014
gooobooboobioodobuooooouooboobooboooooobouooooa

Specifications: Front-Panel Jumpers, Port 1

L,

A

' REFERENCE PORT 1 |
EQRCE CPLR 0L RCE
QT AR QT
RCVE FCuR CPLR

R 1M A THEU

Option 014 Analyzer

NOTE: The standard analyzer (E8801A/ E8802A/ E8803A) has no front-panel jumpers.

Use these SMA (female) connectors to develop custom measurements.

Receiver A Direct-Access Jumper

* The "Cplr Arm" connector comes from the coupled arm of the Port 1 coupler.
e The "Rcvr A In"connector goes directly to the input of receiver "A."

For the A Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Noise Floor; rms (10 Hz Bandwidth):

<-130 dBm (300 kHz to 25 MHz)

<-123 dBm (3 GHz to 6 GHz)
<-123 dBm (6 GHz to 9 GHz)

Damage Level: +15 dBm

Maximum DC Level: +/-5V

Return Loss:

>17 dB (300 kHz to 3 GHz)

>12 dB (3 GHz to 6 GHz)
>7 dB (6 GHz to 9 GHz)
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Reference Channel R Jumper
e The "Source Out" connector comes from the source Reference output.
* The "Rcvr R In" connector goes directly to the R receiver input.

For the R Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Damage Level: >+15 dBm
Minimum Level to Maintain Phase-Lock:

—35 dBm (300 kHz to 3 GHz)
—25 dBm (3 GHz to 9 GHz)

For the Reference Output: (with an External Input to Lock the Source)
Output Level:

-5 to —30 dBm (300 kHz to 6 GHz)
—10 to —35 dBm (6 GHz to 9 GHz)

Source Match Return Loss:

16 dB (300 kHz to 3 GHz)
14 dB (3 GHz to 9 GHz)

Damage Level: >+15 dBm

Maximum DC Level: 40V
Port 1 Test-Port Jumper

» The upper "Source Out" connector comes from the transfer switch Port 1 output.

* The lower "Coupler Thru" connector goes directly to the main input of Port 1 coupler. This is where a
power amplifier can be inserted to boost the test port power.

For the Source Output:
Output Level:

+12 to —83 dBm (300 kHz to 6 GHz)
+7 to —88 dBm (6 GHz to 9 GHz)

Source Match: 15 dB at 9 GHz
For the Input to the Coupler:
Insertion Loss to Test Port 1:

<3.5dB at 3 GHz
<5dB at 9 GHz

Maximum Input Power: 2 Watts, CW
Damage Level: 4 Watts, CW
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Specifications: Front-Panel Jumpers, Port 2

PORT 2
EDIRCE CRLR
our AR M
CPLR RCWR
THRU BIM

Option 014 Analyzer

NOTE: The standard analyzer (E8801A/ E8802A/ E8803A) has no front-panel jumpers.

Use these SMA (female) connectors to develop custom measurements.
Receiver B Direct-Access Jumper

e The upper "Cplr Arm" connector comes from the coupled arm of the Port 2 coupler.
* The "Rcvr B In" connector goes directly to the input of receiver "B."

For the B Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Noise Floor; rms (10 Hz Bandwidth):

<-130 dBm (300 kHz to 25 MHz)
<-123 dBm (3 GHz to 6 GHz)
<-123 dBm (6 GHz to 9 GHz)

Damage Level: +15 dBm
Maximum DC Level: +/-5 V
Return Loss:

>17 dB (300 kHz to 3 GHz)
>12 dB (3 GHz to 6 GHz)
>7 dB (6 GHz to 9 GHz)

Port 2 Test-Port Jumper
e The upper "Source Out" connector comes from the transfer switch Port 2 output.

e The lower "Coupler Thru" connector goes directly to the main input of Port 2 coupler. This is where a
power amplifier can be inserted to boost the test port power.

For the Source Output:
Output Level:

+12 to —-83 dBm (300 kHz to 6 GHz)
+7 to —88 dBm (6 GHz to 9 GHz)

Source Match: 15 dB at 9 GHz
For the Input to the Coupler:
Insertion Loss to Test Port 2:

<3.5dB at 3 GHz
<5dB at 9 GHz

Maximum Input Power: 2 Watts, CW
Damage Level: 4 Watts, CW
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EB8B01A, EBB02A, and EB803A Simplified Test Set Block Diagram
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This is a complete list of the N3381A, N3382A, and N3383A network analyzer technical specifications.
» To optimize viewing of uncertainty curves, click the Maximize button.

« To view or print the PNA Series Data Sheet (a condensed version of the specifications), visit our web
site at http://www.agilent.com/find/pna, select your analyzer model, and click on the link for the data
sheet.

* The uncertainty curves contained in this document apply only to the setup conditions listed. Please
download our free Uncertainty Calculator from http://www.agilent.com/find/na_calculator to generate the
curves for your PNA setup. View the equations used to generate the uncertainty curves.

gboboobobooboobooboboooo

Definitions

All specifications and characteristics apply over a 25 °C 5 °C range (unless otherwise stated) and 90 minutes
after the instrument has been turned on.

Specification (spec.): Warranted performance. Specifications include guardbands to account for the expected
statistical performance distribution, measurement uncertainties, and changes in performance due to
environmental conditions.

Characteristic (char.): A performance parameter that the product is expected to meet before it leaves the
factory, but that is not verified in the field and is not covered by the product warranty. A characteristic includes
the same guardbands as a specification.

Typical (typ.): Expected performance of an average unit which does not include guardbands. It is not covered
by the product warranty.

Nominal (nom.): A general, descriptive term that does not imply a level of performance. It is not covered by the
product warranty.

Calibration: The process of measuring known standards to characterize a network analyzer's systematic
(repeatable) errors.

Corrected (residual): Indicates performance after error correction (calibration). It is determined by the quality of
calibration standards and how well "known" they are, plus system repeatability, stability, and noise.

Uncorrected (raw): Indicates instrument performance without error correction. The uncorrected performance
affects the stability of a calibration.

Standard: When referring to the analyzer, this includes no options unless noted otherwise.



Corrected System Performance

The specifications in this section apply for measurements made with the N3381A, N3382A, and N3383A
analyzer with the following conditions:

e 10 Hz IF bandwidth
* No averaging applied to data
e Environmental temperature of 25 °C +5 °C, with < 1 °C deviation from calibration temperature

* Isolation calibration not omitted

Note: The uncertainty curves contained in these specifications apply only to the setup conditions listed. Please
download our free Uncertainty Calculator from http://www.agilent.com/find/na_calculator to generate the curves
for your PNA setup. View the equations used to generate the uncertainty curves.

Table 1. System Dynamic Range
Description $pecification (dB) Characteristic (dB)
Dynamic range ° (at test port)

300 kHz to 25 MHZ®  [125

25 MHz to 3 GHZ" 128

3 GHz to 6 GHz 118

6 GHz to 9 GHz 115

Dynamic range © (at receiver input)

300 kHz to 25 MHZ° 140
25 MHz to 3 GHZ® 143
3 GHz to 6 GHz 133
6 GHz to 9 GHz 130

% The test port dynamic range is calculated as the difference between the test port rms noise floor and the source maximum output power.
'Lhe effective dynamic range must take measurement uncertainties and interfering signals into account.
May be limited to 100 dB at particular frequencies below 750 MHz due to spurious receiver residuals.

° The receiver input dynamic range is calculated as the difference between the receiver rms noise floor and the source maximum output
power. The effective dynamic range must take measurement uncertainties and interfering signals into account. This set-up should only be
used when the receiver input will never exceed its damage level. When the analyzer is in segment sweep mode, frequency segments can be
defined with a higher power level when the extended dynamic range is required (i.e. the portion of the device's response with high insertion
loss), and reduced power when receiver damage may occur (i.e. the portion of the devices's response with low insertion loss). Specification
%pplies only when power is sourced from Port 1. If power is sourced from either Port 2 or Port 3, dynamic range decreases by 3 dB.

May be limited to 115 dB at particular frequencies below 750 MHz due to spurious receiver residuals.
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Corrected System Performance with Type-N Connectors
Table 2. Corrected System Performance With Type-N Device Connectors, 85032F Calibration Kit

Applies to the N3381A, N3382A, and N3383A analyzer, 85032F (Type-N, 50Q) calibration kit, N6314A test port cable, and a full 2-port

calibration. Also applies to the following conditions:
. IF bandwidth = 10 Hz

. No averaging applied to data

. Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB)
300 kHz to 13GHzto |[3to 6to
1.3 GHz 3 GHz 6 GHz 9 GHz
Directivity 49 46 40 38
Source Match 41 40 36 35
Load Match 49 45 39 37
Reflection Tracking |+0.011 +0.021 +0.032 +0.054
Transmission 1+0.012 +0.020 +0.055 +0.083
Tracking
Transmission Uncertainty (Specifications)
Magnitude Phase _
ﬁ’; N3350 Ful Two Pat Csl Leing S5052F o PE35304 Full Two Port Cal Using 8503F
® 200 KHzto 1.2 GHz - m 300 KHz to 1.3 GHz
- * 13 GHt 2GH S % 13 GHt 3GH
z & 3GHWE GHe a4 £ []4 3CHwe G
= 1 H*6GHE®) G Em ® i GH toQ GHe
3 g =
’;- e ¥
g o gg: 1 o ==l M N
) - E1I1 -BEI- a : [
S0xceE Poser = -OdBm = Power = -10d Bm [
oo : — o
i 0 -0 20 -30 -0 -8 60 70 B0 90 W 0 0 - 30 - A0 B FDO-E0 0D
Transmission Cosfident [dE ] Transmission Cogfident [dE ]
Reflection Uncertainty (Specifications)
Magnitu de
Dgﬂﬁ HESEEN with 23032 F mfe L H33334 wih 25032F
® 200 KHz10 12 GHe n \\ B30 KHz 0 1.3GH
& opg (¥ 13 BHeo3 GHe =M * 13 GH to3 GHa
g & 3GHzto 6 GH - g \\ \\ 4 3GHzto B GHe
= ® £ GHzto 8 GHe =
= 003 2t I_._,f’f_ﬂt_ff . . ¢ 55Heb 8GH
=2i= E1Z= 0 = =2 = FZ=0
i S0 Pover = -10dEm -ﬁfr/kﬂ) ] £ \\ \ S Pover - 10dEm
t ooz —= — § 4 -
E ﬁf‘_ﬂd ﬁ £ \\l\\kﬂ::*—-—__‘_ - * -
= ol g = 3 ‘ " e
1] 0
1] 0z 04 0k 03 1 0 0z 04 0f 02 1

Reflection Codficient linear]

Reflection Codficient [linear)



Table 3. Corrected System Performance With Type-N Device Connectors, 85092C Electronic Calibration Module

Applies to the N3381A, N3382A, and N3383A analyzer, 85092C (Type-N, 50Q) electronic calibration (ECal) module, N6314A test port cable,
and a full 2-port calibration. Also applies to the following conditions:

IF bandwidth = 10 Hz
. No averaging applied to data

Isolation calibration not omitted

Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
300 kHz to 1.3 GHz to 3to 6 to
1.3 GHz 3 GHz 6 GHz 9 GHZ®
Directivity 52 54 52 47
Source Match 45 44 41 36
Load Match 47 47 44 39
Reflection Tracking |+0.040 +0.040 +0.060 +0.070
Transmission +0.039 +0.039 +0.068 +0.136
Tracking
Transmission Uncertainty (Specifications)
Magnitude Phase .
!1’; ME2830 Full Two Port Cal Using 35052C - HE3830 Rl Two Port Cal Using 830320
® 200 KHz10 1.3 GHz - ® 200Kz to 1.3 GHz
- * 13GHW IGH F * 12GHtIGH
Z & 3GH G GHe X 4 E 4 3 GHzto GGHe
g 1 & #6GHw0I GH £ 10 Hw 6 GHzto AGHe
i ; — =
E - { —— E _{'%
] [+
B .I.-Ezzl-u : | En-azz-u 1
S0xce Poser = - T dBm Power= -10dBm |7
oo . . 01
0 0 -0 20 -3 -0 - <60 -FD B0 -0 W 0 -0 W -3 - 50 B0 -Y0 B -AD
Tran=smission Cosffidert [dE ] Tran=mission Coeffidient [dB ]
Reflection Uncertainty (Specifications)
Magnitu de _ Phase .
00% : NE383A with 85042 C I MEREED, with 35092 T : .
® 300 KHzto 13 GHe \ m 20 KHz o 1.3GH
T o4 H® 13 GHto3 GHz 5 8 # 13 GHto? GHz
g & 3 GHzto B GH g 4 3GHzto BGH
2 ® G GHz 109 GH el B ® G GHzto 9 GHe
- ooz T — z 6 .
:""‘ =21 =12= O J_ﬂ_,_‘-’" E =7 = =0
E 00z Source Povwer = -10d Bm k] g Zouxce Power = -10dBm
=
2 £
=T ] e =
1]
1 (1] (I (1] (1] 1 1] 0z 04 ]3] (1] 1

Reflecdtion Codficient linear)
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Corrected System Performance with 3.5 mm Connectors
Table 4. Corrected System Performance With 3.5 mm Device Connector Type, 85033E Calibration Kit
Applies to the N3381A, N3382A, and N3383A analyzer, 85033E (3.5 mm, 50Q) calibration kit, N6314A test port cable, and a full 2-port

calibration. Also applies to the following conditions:
. IF bandwidth = 10 Hz

. No averaging applied to data

. Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3 GHzto 3to 6to
1.3 GHz 3 GHz 6 GHz 9 GHz
Directivity 46 44 38 38
Source Match 43 40 37 36
Load Match 46 44 38 38
Reflection Tracking |+0.006 +0.007 +0.009 +0.010
Transmission +0.012 +0.021 +0.057 +0.075
Tracking
Transmission Uncertainty (Specifications)
Magniude
ﬁ'ﬂl M2EEn Ful Two Pot Cal Using 35023E FT;?SE MEEE8 Ful Two Pot Cal Using $5033E
® 300 KHzto 1.3 GHz - [Hm 200KHzto 13 GHz
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|5 o F
: g e
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om o1
1 0 -0 20 30 4 & B0 70 80 40 i o0 0 @™ 30 -0 50 B0 STD -0 A
Transmission Cosfident [dB ] Transmission Cogfident [dE ]
Reflection Uncertainty (Specifications)
Magnitu de , Magnitu de .
o : Na383A with 85033 E 0 : Ni383A with 85033 E
® 300 KHzto 13 GHe ® 300 KHzto 13 GHe
= || ® 12 GHeto 2 GHz = || ® 12 GHeto 2 GHz
gnm £ 3 GHztoB GH gnm £ 3GHzto B GH
= 103 ® 6 GHz to 9 GHe :é = 13 ® G GHz to 9 GHe ;-Fé
'E‘ T J_,ﬂ-f"; f =1 Eiz. O J_,ﬂ-f";
] Soa e Power = -10d B ’ﬁfﬂ " Source Power = -10 d Bm "_’__;-:ﬁ"!—f;—ﬂ
E ooz ar — E ooz ar —
£ M L+ =—1 & M ] =
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0 0
0 0z 04 0F 02 1 0 0z 04 0f 02 1

Reflection Codficient linear]
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Table 5. Corrected System Performance With 3.5 mm Device Connector Type, 85093C Electronic Calibration Module

Applies to the N3381A, N3382A, and N3383A analyzer, 85093C (3.5 mm, 50Q) electronic calibration (ECal) module, N6314A test port
cable, and a full 2-port calibration. Also applies to the following conditions:

. IF bandwidth = 10 Hz

. No averaging applied to data

. Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB)
300kHzto |1.3GHzto 3to 6 to
1.3 GHz 3 GHz 6 GHz 9 GHZ*
Directivity 52 52 51 47
Source Match 44 44 39 34
Load Match 47 47 44 40
Reflection Tracking  [+0.030 +0.040 +0.050 +0.070
Transmission +0.039 +0.049 +0.068 +0.117
Tracking
Transmission Uncertainty (Specifications)
Magnitude Phase )
!1’; ME2830 Full Two Port Cal Using 35093C o Ha3330 Ful Two Pat Cal Using 330830
® 300 KHzto 1.3 GHz —  Em 300KHzt 13 GHz
- * 13GH® IGH S # 13GH®IGH
Z & 3GH G GHe X & £ [ 3GH w06 G
~ | H*6GH©n G 10 5o 6 GHtod GHe
|5 = '
f
c p— S E ——
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B .I.-Ezzl-u : a EH-BE-EI [
Sarce Power = - O dBm = Power = -10d Bm [
o od
i 0 -0 #0 -30 -0 -8 60 -FO 80 60 i 0 0 -0 30 600 B0 D -ED -0
Tran=smission Cosffidert [dE ] Transmission Codfidert [dE |
Reflection Uncertainty (Specifications)
Magnitude , Phase ]
. . NaEE34 with 350330 - HEBEGN with 350930 . .
® 300 KHzto 13 GHe Il m A0 KHz 01 AGH
tnﬂq_tmm—htnEGHz 5 8 # 13 GH 103 GHz
g & 3GHz o6 GHe S & 3GHzto 6GH
= ® i GHz to 9 GH _,/’I = ® fiGHzto O GH
Y] , 2 0 .
f =71= T1Z O ,t/f £ =2 = E2=0
" Eoure Power = -104 Bm sl E0.rce Fover = 100 Bm
E o r"’j ‘rf"’_ﬂ_ﬂ:__w—*" § !
£ b—m 1 £ \“'1
2 om ] = M S U RO B
%*—Iﬁ%.#—i—r‘—rﬁ—w :
1 1
0z 04 (i (1] 1 i 0z o 0f 0s 1
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Table 6. Corrected System Performance With 7-16 Device Connector Type, 85038A Calibration Kit

Applies to the N3381A, N3382A, and N3383A analyzer, 85038A (7-16, 50Q) calibration kit, N6314A test port cable, and a full 2-port
calibration. Also applies to the following conditions:

. IF bandwidth = 10 Hz

. No averaging applied to data

. Environmental temperature 25° £5 °C, with < 1 °C deviation from calibration temperature

. Isolation calibration not omitted

Description Specification (dB)
300 kHz to 1.3 GHzto 3to 6 to
1.3 GHz 3 GHz 6 GHz 9 GHZ*
Directivity 40 40 36 36
Source Match 37 37 34 34
Load Match 39 39 35 35
Reflection Tracking  |+0.089 +0.089 +0.115 +0.115
Transmission +0.024 +0.033 +0.082 +0.103
Tracking
Transmission Uncertainty (Specifications)
Magniude Phase i
!1’; M2EEn Ful Two Pot Cal Using 250224 o H33330 Ful Two Pat Cal Using 330380
® 300 KHzto 1.3 GHz - m 200 KHzto 1.3 GHz
- * 13GH® IGH S # 13GH®IGH
Z & 3GH G GHe X & £ [ 3CHw0E G
~ | H*6GHN7SGH g0 5o 6 G w7 56H
2 - =z ]
a i =
5 e f
ﬁ (1A gﬁ: 18
B .I.-Ezzl-u : a EH-BE-EI [
Sarce Power = - O dBm = Power = -10d Bm [
o . . od
i 0 -0 #0 -30 -0 -8 60 -FO 80 60 i 0 0 -0 30 -0 A0 B0 -FD B -60
Tran=smission Cosffidert [dE ] Transmission Codfidert [dE |
Reflection Uncertainty (Specifications)
Magnitude , Phase ]
HEZE30 with 350280 HEBEGE with B50350
oos I I ol 10 3 . 1
® 300 KHzto 13 GHe \\ m A0 KHz 01 AGH
tnﬂq_tmm—htnEGHz 5 8 # 13 GH 103 GHz
g & 3 GHz tofi GHe S & 3GHzto 6 GH
= ® fi GHz ta 7.5 GHz .r"' = ® fiGHzto 75 GHz
Y] — 2 0 .
f =Z1= Z1Z= O ,.l""’.‘ £ =2 = E2=0
E opz |5 Power - -10dEm g 4 m =z Pover = -I0dBm
i Cla s T e —a
2 oo Sl 5. M A
1 1
1 0z 04 (i (1] 1 i 0z o 0f 0s 1

Reflection Codficient linear]

Reflection Codfficient [limesr)
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Table 7. Uncorrected Instrument Performance

Description Specification (dB)
300 kHz to 1MHz to 1.3 GHz to 3 GHzto 6 GHz to
1 MHz 1.3 GHz 3 GHz 6 GHz 9 GHz
Directivity 30 33 27 20 13
Source Match |18 18 17 14 12
Ports 1 and 2
Source Match |18 18 17 14 12
Port 3 only
Load Match (20 20 17 13.5 115
Ports 1 and 2
Load Match (20 20 17 13.5 11.5
Port 3 only
Reflection +1.5 +1.5 +1.5 +2.5 +3.0
Tracking
Transmission [£1.5 +1.5 +1.5 +2.5 +3.0
Tracking

Test Port Output Characteristics (Source)
Table 8. Test Port Output Frequency

Description $pecification Slipplemental Information

Range:

N3381A 300 kHz to 3.0 GHz

N3382A 300 kHz to 6.0 GHz

N3383A 300 kHz to 9.0 GHz

Resolution 1Hz

Source Stability +1 ppm, 0° to 40 °C, typical
+1ppm/year maximum

Source Stability +0.05 ppm, 0° to 40 °C, typical

(Option 1E5) +0.1 ppm/year maximum

CW Accuracy +3 ppm

CW Accuracy

(Option 1E5) +1 ppm
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Table 9. Test Port Output Power
Description $pecification Stljpplemental Information
Level Accuracy

Variation from 0 dBm in power range
0
(step attenuator at 0 dB)

+1.5dB below 10 MHz

300 kHz to 6 GHz +1.0dB
6 GHz to 9 GHz +2.0 dB
Level Linearity

Variation from 0 dBm in power range

0
300 kHz to 9 GHz +0.3 dB -15 to +5 dBm
300 kHz to 1 MHz +1.0 dB +5 to +10 dBm
1 MHz to 6 GHz +0.5 dB +5t0 +10 dBm
6 GHz to 9 GHz +0.5 dB +5t0 +7 dBm
Range”
300 kHz to 6 GHz -15to +10 dBm
6 GHz to 9 GHz -15to +7 dBm
Range”
(Option 1E1)
300 kHz to 6 GHz -85 to +10 dBm
6 GHz to 9 GHz -85t0 +7 dBm
Sweep Range
Port 1:
300 kHz to 6 GHz 25dB
6 GHz to 9 GHz 22 dB
Level Resolution 0.01dB

# Source output performance on port 1 only. Port 2 and port 3 output performance is typically 3 dB less.

® Power to which the source can be set and phase lock is assured.
Table 10. Test Port Output Signal Purity

Description $pecification Slipplemental Information
Harmonics (2nd or 3rd)
at max output power (< 25 MHZz) < -25 dBc, typical
at max output power (25 MHz to < -25 dBc, characteristic®
9 GHz)
at 0 dBm output < -35 dBc, typical
at -10 dBm output < -38 dBc, typical, in power
range 0
Non-harmonic Spurious
at max output -30 dBc, typical for offset freq>1kHz
at -10 dBm output -50 dBc, typical for offset freq >1kHz

# Typical below 25 MHz.

3-11



Test Port and Receiver Input Characteristics
Table 11. Test Port and Receiver Input Levels

Description

$pecification

SlIJppIementaI Information

Maximum Test Port Input Level

characteristic

300 kHz to 25 MHz +10 dBm <0.6 dB compression
25 MHz to 3 GHz +10 dBm <0.4 dB compression
3 GHz to 6 GHz +10 dBm <0.7 dB compression
6 GHz to 9 GHz +7 dBm <0.7 dB compression
Damage Level
TestPort1, 2.3 +30 dBm or +30 VDC, typ.
R, A, B, C (Opt. 014) +15 dBm or 5 VDC, typ.
Coupler Thru (Opt. 014) +33 dBm or +0 VDC, typ.
Test Port Noise Floor ©
300 kHz to 25 MHz"
10 Hz IF Bandwidth -115 dBm
1 kHz IF Bandwidth -95 dBm
25 MHz to 3 GHz"
10 Hz IF Bandwidth -118 dBm
1 kHz IF Bandwidth -98 dBm
3 GHz to 9 GHz
10 Hz IF Bandwidth <-108 dBm
1 kHz IF Bandwidth <-88 dBm
Receiver Noise Floor *
300 kHz to 25 MHz°
10 Hz IF Bandwidth <-130 dBm,
characteristic
1 kHz IF Bandwidth <-110 dBm,

25 MHz to 3 GHZ*

10 Hz IF Bandwidth -133 dBm,
characteristic

1 kHz IF Bandwidth -113 dBm,
characteristic

6 GHz to 9 GHz

10 Hz IF Bandwidth <-123 dBm,
characteristic

1 kHz IF Bandwidth <-103 dBm,

characteristic
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Crosstalk

(S21, Sa1):

300 kHz to 1 MHz <-120 dB

1 MHz to 25 MHz <-125 dB

25 MHz to 3 GHz <-126 dB

3 GHz to 6 GHz <-117 dB

6 GHz to 9 GHz <-106 dB

(S12, S13):

300 kHz to 1 MHz <-120 dB

1 MHz to 25 MHz <-125 dB

25 MHz to 3 GHz <-126 dB

3 GHz to 6 GHz <-113dB

6 GHz to 9 GHz <-106 dB

(S23, S3»):

300 kHz to 1 MHz <-120 dB

1 MHz to 3 GHz <-125dB

3 GHz to 6 GHz <-115dB

6 GHz to 9 GHz <-107 dB

Maximum Receiver Input Level (A, B, R, C)

300 kHz to 6 GHz 6 dBm, typical
6 GHz to 9 GHz 9 dBm, typical
Reference Input Level (R) ©

300 kHz to 9 GHz | |-10 to -35 dBm, typical
Maximum Coupler Input Level (Opt 014)

300 kHz to 9 GHz | |+33 dBm, typical

# Total average (RMS) noise power calculated as the mean value of a linear magnitude trace expressed in dBm.

® May be limited to -90 dBm at particular frequencies below 750 MHz due to spurious receiver residuals.
¢ May be limited to -105 dBm at particular frequencies below 750 MHz due to spurious receiver residuals.
 Input level to maintain phase lock.

Table 12. Test Port Input (Trace Noise)

Description $pecification Slipplemental Information
Trace Noise ® Magnitude

1 kHz IF Bandwidth < 0.002 dB rms

10 kHz IF Bandwidth < 0.005 dB rms

Trace Noise ® Phase

1 kHz IF Bandwidth <0.010° rms

10 kHz IF Bandwidth < 0.035° rms

® Trace noise is defined as a ratio measurement of a through or a full reflection, with the source set to 0 dBm.
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Table 13. Test Port Input (Reference Level and Stability)

Description $pecification Slljpplemental Information
Reference Level Magnitude

Range +200 dB

Resolution 0.001 dB

Reference Level Phase

Range +500°

Resolution 0.01°

a

Stability Magnitude

300 kHz to 3 GHz

0.02 dB/°C, typical

3 GHz to 6 GHz

0.04 dB/°C, typical

6 GHz to 9 GHz

0.06 dB/°C, typical

a

Stability Phase

300 kHz to 3 GHz

0.2°/°C, typical

3 GHz to 6 GHz

0.3°/°C, typical

6 GHz to 9 GHz

0.6°/°C, typical

# Stability is defined as a ratio measurement at the test port.
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Table 14. Test Port Input (Dynamic Accuracy specification 9

Accuracy of the test port input power reading is relative to the reference input power level. Applies to input ports 1 and 2 with the following
conditions:

. IF bandwidth = 10 Hz

. Environmental temperature 25° +5 °C, with < 1 °C deviation from calibration temperature

300 kHz to 3 GHz 300 kHz to 3 GHz
Magnitude Phase
BG4 HEE1 A
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m 0 dBmatl GHe | - m - 0dBmat GHe
- * 30 dBmatl GHe L £ * - dBmati GHe
£ [+ sodemaiche £ & D dBmatl GHe Q
= ® 40 dBmatl GHe | F 0B pdomati o | :
L4 1 e 1
£ Y > N
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o || 0 T [ ]
10 0 -0 20 -0 40 40 -60 -70 -80 00 -100-110-120 10 0 -10 -20 -30 -40 .50 -60 70 8D 90 -100-110 -120
Testport Poveer [dBm ) Testport Povver (dBmi ]
300 kHz to 6 GHz 300 kHz to 6 GHz
Mamnitude Phase
MG A, Na3E2A
10 100
m -0dBmatl GHe ] - -0 dBmat1 GHe
_ » Adbmati GHe y = - dBmat 1 GHe
£ L+ -0dbmatiGh B 0 -0dBmat] Ghe ||
.y ® . 0dbmatl GHe , E‘ -4 dBmat1 GHe
|_: 1 -
g Y oy
Tl o
oo E
o o
» [ &
of
oo [ | 0.1
1m0 -0 -3 -3 -4 A B W7D 90 490 -100-110 4120 10 0 -0 -20 -30 -40 -50 -60 -70 -30 -90 -100 -110 -120
Testport Power [dBm ] Testport Poveer [dBm ]
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300 kHz to 9 GHz 300 kHz to 9 GHz

Manitude Phase
ERED NaZE2A
10 100
B -i0dBmatl GHe | - ® .10 dBmatl GHe
- * 30dBmati GHe £ # M dBmatl GHe
g [+ demaicke £ & - dBmatl GHe
= ® 40dBmati GHe | F 10 Be domat G | :
g | = =
15 v ::: LY
g oo E
o &
r [ &
f
=
01 [ . T [ ]
0 0 -0 -0 -H 40 0 60 70 -80 -90 -100 -110-120 10 0 -0 -20 -30 -40 -50 60 -0 -0 90 -100-110 -120
Testport Powveer [dBm) Testport Poveer [dEm )

®Dynamic accuracy is verified with the following measurements:
. compression over frequency

. IF linearity at a single frequency of 1.195 GHz and a reference level of -20 dBm
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Table 15. Test Port Input (Group Delay) 2

Description S$pecification Suipplemental Information

Aperture (frequency

(selectable) span)/(number of

points -1)

Maximum 20% of frequency

Aperture span

Range 0.5 x (1/minimum

aperture)

Maximum Delay Limited to measuring no more than 180° of
phase change within the minimum
aperture.)

Accuracy See graph below. Char.

The following graph shows group delay accuracy with type-N full 2-port calibration
and a 10 Hz IF bandwidth. Insertion loss is assumed to be < 2 dB and electrical
length to be ten meters.

Growp Delay (Typical)

10 e 13330 Full T et Cal Usiry
=
v =
H —
£ i |
= =
e —
3 ]
ool B H
IF Bardwidih = T HE AuEEpe Ador= 1 S

onoi [ [calpover = -10dBm M ez pover= -i0d Bm; Becrld Lerghi= 1I:Irr|[:|:|:|

ool 0.1 1 10 100
Aperture | MHe ]

In general, the following formula can be used to determine the accuracy, in
seconds, of specific group delay measurement:

+Phase Accuracy (deg)/[360 x Aperture (Hz)]

Depending on the aperture and device length, the phase accuracy used is either
incremental phase accuracy or worst case phase accuracy.

# Group delay is computed by measuring the phase change within a specified frequency step (determined by the frequency span and the

number of points per sweep).
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General Information
Table 16. System Bandwidths

Description $pecification Slipplemental Information

IF Bandwidth Settings

Range

35 kHz, 40kHz, nominal

Table 17. Front Panel Information

Description $upplemental Information
RF Connectors
Type Type-N, female; 50 Q, nominal

Center Pin Protrusion

0.204 to 0.207 in., characteristic

Probe Power

Connector 3-pin connector, male

Positive Supply +15 VDC £2%, 400 mA, max, characteristic

Negative Supply -12.6 VDC 5%, 300 mA, max, characteristic

Display

Size 21.3 cm (8.4 in) diagonal color active matrix LCD; 640

(horizontal) X 480 (vertical) resolution

Refresh Rate

Vertical 59.83 Hz; Horizontal 31.41 Hz

Display Range

Magnitude +200 dB (at 20 dB/div), max
Phase +180°, max
Polar 10 pUnits, min

1000 Units, max

Display Resolution

Magnitude 0.001 dB/div, min

Phase 0.01°/div, min

Marker Resolution

Magnitude 0.001 dB, min

Phase 0.01°, min

Polar 0.01 mUnit, min; 0.01°,min
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Table 18. Rear Panel Information

Description $upplemental Information

10 MHz Reference In

Connector BNC, female

Input Frequency 10 MHz £ 1 ppm, typical
Input Level -15 dBm to +20 dBm, typical
Input Impedance 200 Q, nom.

10 MHz Reference Out

Connector BNC, female

Output Frequency

10 MHz £ 10 ppm, typical

Signal Type

Sine Wave, typical

Output Level

+10 dBm + 4 dB into 50 Q, typical

Output Impedance

50 Q, nominal

Harmonics <-40 dBc, typical
VGA Video Output
Connector 15-pin mini D-Sub; Drives VGA compatible monitors

Devices Supported:

Resolutions:

Flat Panel (TFT)

1024 X 768, 800 X 600, 640 X 480

Flat Panel (DSTN)

800 X 600, 640 X 480

CRT Monitor

1280 X 1024, 1024 X 768, 800 X 600, 640 X 480

Simultaneous operation of the internal and external
displays is allowed, but with 640 X 480 resolution only.
If you change resolution, you can only view the external
display (internal display will "white out").

Test Set 10

25-pin D-Sub connector, available for external test set
control

Aux 10

25-pin D-Sub connector, male, analog and digital 10

Handler IO

36-pin IDC D-ribbon socket connector; all input/output
signals are default set to negative logic; can be reset to
positive logic via GPIB command

GPIB

24-pin D-sub (Type D-24), female; compatible with
IEEE-488.

Parallel Port (LPT1)

25-pin D-Sub connector, female; provides connection to
printers or any other parallel port peripherals

Serial Port (COM 1)

9-pin D-Sub, male; compatible with RS-232

USB Port
Universal Serial Bus jack, Type A configuration (4
contacts inline, contact 1 on left); female

Contact 1 Vcc: 4.75 t0 5.25 VDC, 500 mA, maximum

Contact 2 -Data

Contact 3 +Data

Contact 4 Ground

LAN 10/100BaseT Ethernet, 8-pin configuration; auto selects

between the two data rates

Line Power P

Frequency at 110/115 V

50/60/400 Hz

Frequency at 230/240 V

50/60Hz

Maximum Watts

350 W

2 A third-wire ground is required.

® Power supply has a voltage autoswitching feature.
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Table 19. Rear Panel Information (continued)

Description $upplemental Information

External AM Input

Description Input provides low-frequency AM modulation to test port
output signal, or shifts the test port output. Zero volts input
gives the power level set by the instrument, a positive voltage
gives a higher level, and a negative voltage gives a lower
level.

Connector BNC, female

Input Sensitivity 8 dB/V, typical

Bandwidth 1 kHz, typical

Input Impedance

1 kQ, nominal

External Detector Input

Description

Input from an external, negative polarity diode detector
provides ALC for a test port remote from instrument's front
panel

Connector

BNC, female

Input Sensitivity

-500 mV yields approximately -3 dBm at detector's input,
typical

Bandwidth

50 kHz, typical

Input Impedance

1 kQ, typical
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Table 20. Analyzer Environment and Dimensions

Description

$upp|ementa| Information

General Environmental

RFI/EMI Susceptibility

Defined by CISPR Pub. 11, Group 1,
Class A, and IEC 50082-1

ESD Minimize using static-safe work
procedures and an antistatic bench mat

Dust Minimize for optimum reliability

Operating Environment

Temperature 0 °C to +40 °C

Instrument powers up, phase locks, and
displays no error messages within this
temperature range.

Error-Corrected Temperature Range

25°C £5°C
with less than 1°C deviation from
calibration temp.

Humidity 5% to 95% at +40 °C

Altitude 0 to 4500 m (14,760 ft.)

Non-Operating Storage Environment

Temperature -40 °C to +70 °C

Humidity 0% to 90% at +65 °C (non-condensing)
Altitude 0 to 15,240 m (50,000 ft.)

Cabinet Dimensions

Height Width Depth

Excluding front and rear panel
hardware and feet

222 mm 425 mm 426 mm
8.75in 16.75in 16.8in

As shipped - includes front panel
connectors, rear panel bumpers, and
feet.

242 mm 425 mm 470 mm
9.5in 16.751in 18.51in

As shipped plus handles

242 mm 458 mm 502 mm

9.5in 18in 19.75in
As shipped plus rack-mount flanges |242 mm  |483 mm  |470 mm
9.5in 19in 18.5in
As shipped plus handles and flanges |242 mm  |483 mm  |502 mm
9.5in 19in 19.75in
Weight
Net 24 kg (54 Ib), nominal
Shipping 32 kg (70 Ib), nominal
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Measurement Throughput Summary

Table 21. Typical Cycle Time ab (ms)
Number of Points
101 201 401 [1601
Start 1.8 GHz, Stop 2 GHz, 35 kHz IF bandwidth
Uncorrected, 8 11 17 53
1-port cal
2-Port cal 27 36 55 164
Start 300 kHz, Stop 3 GHz, 35 kHz IF bandwidth
Uncorrected, 48 54 64 104
1-port cal
2-Port cal 103 119 145 254
Start 300 kHz, Stop 9 GHz, 35 kHz IF bandwidth
Uncorrected, 45 55 61 99
1-port cal
2-Port cal 99 119 133 212

a Typical performance.
b Includes sweep time, retrace time and band-crossing time. Analyzer display turned off with
DISPLAY:ENABLE OFF. Add 21 ms for display on. Data for one trace (S11) measurement.
¢ Option 010 only. Analyzer display turned off with DISPLAY:ENABLE OFF. Add 21 ms for display on. Data for one trace (S11)
measurement.

Table 22. Cycle Time vs. IF Bandwidth 2
Applies to the Preset condition (201 points, correction off) except for the following changes:

* CF=1GHz
. Span = 100 MHz
. Display off (add 21 ms for display on)

IF Cycle Time
Bandwidth |(ms)”®
(Hz)

40,000 8
35,000 9
30,000 11
20,000 13
10,000 28
7000 36
5000 48
3000 72
1000 196
300 620
100 1875
30 8062
10 17877

# Typical performance.
P Cycle time includes sweep and retrace time.
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Table 23. Cycle Time vs. Number of Points
Applies to the Preset condition (35 kHz IF bandwidth, correction off) except for the following changes:

s+ CF=1GHz

i Span = 100 MHz

. Display off (add 21 ms for display on)

Number of
Points

Cycle Time (ms) °

3

11

51

101

201

401

RlO(o|0|~]>

6

801

29

1601

52

# Typical performance.
® Cycle time includes sweep and retrace time.

a

3-23



Table 24. Data Transfer Timea (ms)
Number of Points
51 [201 401 [1601

SCPI over GPIB

(program executed on external PC) °

32-bit floating point 3 7 12 43
64-bit floating point 4 12 22 84
ASCII 7 64 124 489
SCPI over 100 Mbit/s LAN

(program executed on external PC) °

32-bit floating point 1 1 1 1
64-bit floating point 1 1 1 2
ASCII 5 15 26 96
SCPI (program executed in the analyzer) °

32-bit floating point 1 1 2 3
64-bit floating point 1 2 2 4
ASCII 8 29 56 222
COM (program executed in the analyzer) °©

32-bit floating point 1 1 1 1
Variant type 1 1 2 6
DCOM over 100 Mbit/s LAN

(program executed on external PC) '

32-bit floating point® 1 1 1 2
Variant type” 1 3 6 19

& Typical performance of unit with 500 MHz Pentium Il processor.

® Measured using a VEE 5.0 program running on a 600 MHz HP Kayak, National InstrumentsTM GPIB card.
Transferred complex S11 data , using "CALC:DATA?SDATA".

¢ Measured using a VEE 5.0 program running on a 600 MHz HP Kayak. Transferred complex S11 data,
using "CALC:DATA?SDATA". Speed dependent on LAN traffic, if connected to network.

4 Measured using a VEE 5.0 program running inside PNA Series Analyzer. Transferred complex S11 data,
using "CALC:DATA?SDATA".

¢ Measured using a Visual Basic 6.0 program running inside PNA Series Analyzer. Transferred complex S11
data.

" Measured using a Visual Basic 6.0 program running on a 600 MHz HP Kayak. Transferred
complex S11 data. Speed dependent on LAN traffic, if connected to network.

9 Used IArray Transfer.getComplex method for 32-bit floating point.

" Used meas.getData method for Variant data type.
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Table 25. Recall and Sweep Speed 2

Operations Number of Number of Recall
Window(s) Trace(s) Time (ms)

Recall 1 1 49
Recall and Sweep 1 1 59
Recall 1 2 82
Recall and Sweep 1 2 96
Recall 1 4 159
Recall and Sweep 1 4 203
Recall 2 2 93
Recall and Sweep 2 2 115
Recall 3 4 158
Recall and Sweep 3 4 218
Recall 4 4 187
Recall and Sweep 4 4 247
Recall 4 8 340
Recall and Sweep 4 8 507

#CF=177MHz, Span=200 MHz, 201 points, 35 kHz IF BW
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Specifications: Front-Panel Jumpers
Models N3381A, N3382A, N3383A Option 014
0000000000000000D0000000000000000000000000000

Specifications: Front-Panel Jumpers, Port 1

REFEREMCE [ FORT 1
SOURCE CPLR SOURGCE
our AR our
RCWR ROVR CRLR
R Ind AR THRU

Option 014 Analyzer

NOTE: The standard analyzer (N3381A/ N3382A/ N3383A) has no front-panel jumpers.

Use these SMA (female) connectors to develop custom measurements.
Receiver A Direct-Access Jumper

e The "Cplr Arm" connector comes from the coupled arm of the Port 1 coupler.
* The "Rcvr A In" connector goes directly to the input of receiver "A."

For the A Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Noise Floor; rms (10 Hz Bandwidth):

<~130 dBm (300 kHz to 25 MHz2)
<-123 dBm (3 GHz to 6 GHz)
<-123 dBm (6 GHz to 9 GHz)

Damage Level: +15 dBm
Maximum DC Level: +/-5V
Return Loss:

>17 dB (300 kHz to 3 GHz)
>12 dB (3 GHz to 6 GHz)
>7 dB (6 GHz to 9 GHz)

Reference Channel R Jumper
e The "Source Out" connector comes from the source Reference output.
* The "Rcvr R In" connector goes directly to the R receiver input.
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For the R Receiver Input:
Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Damage Level: >+15 dBm
Minimum Level to Maintain Phase-Lock:

—35 dBm (300 kHz to 3 GHz)
—25 dBm (3 GHz to 9 GHz)

For the Reference Output: (with an External Input to Lock the Source)
Output Level:

—5 to —30 dBm (300 kHz to 6 GHz)
—10 to —35 dBm (6 GHz to 9 GHz)

Source Match Return Loss:

16 dB (300 kHz to 3 GHz)
14 dB (3 GHz to 9 GHz)

Damage Level: >+15 dBm

Maximum DC Level: 40V
Port 1 Test-Port Jumper

e The upper "Source Out" connector comes from the transfer switch Port 1 output.

e The lower "Coupler Thru" connector goes directly to the main input of Port 1 coupler. This is where a
power amplifier can be inserted to boost the test port power.

For the Source Output:
Output Level:

+12 to —83 dBm (300 kHz to 6 GHz)
+7 to —-88 dBm (6 GHz to 9 GHz)

Source Match: 15 dB at 9 GHz
For the Input to the Coupler:
Insertion Loss to Test Port 1:

<3.5dB at 3 GHz
<5 dB at 9 GHz

Maximum Input Power: 2 Watts, CW
Damage Level: 4 Watts, CW
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Specifications: Front-Panel Jumpers, Port 2 and Port 3

POIRT 2 PORT 2
SOURCE CPLR CPIR
o AR ARM
CRLR RENF: RCWER
THRU BIM £IN
F

L o
Option 014 Analyzer

NOTE: The standard analyzer (N3381A/ N3382A/ N3383A) has no front-panel jumpers.

Use these SMA (female) connectors to develop custom measurements.
Receiver B Direct-Access Jumper

e The upper "Cplr Arm" connector comes from the coupled arm of the Port 2 coupler.
* The "Rcvr B In" connector goes directly to the input of receiver "B."

For the B Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Noise Floor; rms (10 Hz Bandwidth):

<-130 dBm (300 kHz to 25 MHz)
<-123 dBm (3 GHz to 6 GHz)
<-123 dBm (6 GHz to 9 GHz)

Damage Level: +15 dBm
Maximum DC Level: +/-5 V
Return Loss:

>17 dB (300 kHz to 3 GHz)
>12 dB (3 GHz to 6 GHz)
>7 dB (6 GHz to 9 GHz)

Port 2 Test-Port Jumper
e The upper "Source Out" connector comes from the transfer switch Port 2 output.

e The lower "Coupler Thru" connector goes directly to the main input of Port 2 coupler. This is where a
power amplifier can be inserted to boost the test port power.

For the Source Output:
Output Level:

+10 to -85 dBm (300 kHz to 6 GHz)
+7 to —-88 dBm (6 GHz to 9 GHz)

Source Match: 15 dB at 9 GHz
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For the Input to the Coupler:
Insertion Loss to Test Port 2:

<3.5dB at 3 GHz
<5dB at 9 GHz

Maximum Input Power: 2 Watts, CW
Damage Level: 4 Watts, CW

Receiver C Direct-Access Jumper
e The upper "Cplr Arm" connector comes from the coupled arm of the Port 3 coupler.
* The "Rcvr C In" connector goes directly to the input of receiver "C."

For the C Receiver Input:

Maximum Input Level:

—6 dBm; <0.4 dB Compression (300 kHz to 3 GHz)
—6 dBm; <0.8 dB Compression (3 GHz to 6 GHz)
—11 dBm; <0.8 dB Compression (6 GHz to 9 GHz)

Noise Floor; rms (10 Hz Bandwidth):

<—130 dBm (300 kHz to 25 MHz)
<-123 dBm (6 GHz to 9 GHz)

Damage Level: +15 dBm
Maximum DC Level: +/-5 V
Return Loss:

>17 dB (300 kHz to 3 GHz)
>12 dB (3 GHz to 6 GHz)
>7 dB (6 GHz to 9 GHz)
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N3381A, N3382A, and N3383A Simplified Test Set Block Diagram

.------------------------------------------------I

o o o o o o o L L )]

N3381A, N3382A, and N3383A with Option 014 Simplified Test Set Block Diagram
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This is a complete list of the E8362A, E8363A, and E8364A network analyzer technical specifications.
* To optimize viewing of uncertainty curves, click the Maximize button.

» To view or print the PNA Series Data Sheet (a condensed version of the specifications), visit our web
site at http://www.agilent.com/find/pna, select your analyzer model, and click on the link for the data
sheet.

e The uncertainty curves contained in this document apply only to the setup conditions listed. Please
download our free Uncertainty Calculator from http://www.agilent.com/find/na_calculator to generate the
curves for your PNA setup. View the equations used to generate the uncertainty curves.

See Specs for other PNA models

Definitions

All specifications and characteristics apply over a 25 °C £5 °C range (unless otherwise stated) and 90 minutes
after the instrument has been turned on.

Specification (spec.): Warranted performance. Specifications include guardbands to account for the expected
statistical performance distribution, measurement uncertainties, and changes in performance due to
environmental conditions.

Characteristic (char.): A performance parameter that the product is expected to meet before it leaves the
factory, but that is not verified in the field and is not covered by the product warranty. A characteristic includes
the same guardbands as a specification.

Typical (typ.): Expected performance of an average unit which does not include guardbands. It is not covered
by the product warranty.

Nominal (nom.): A general, descriptive term that does not imply a level of performance. It is not covered by the
product warranty.

Calibration: The process of measuring known standards to characterize a network analyzer's systematic
(repeatable) errors.

Corrected (residual): Indicates performance after error correction (calibration). It is determined by the quality of
calibration standards and how well "known" they are, plus system repeatability, stability, and noise.

Uncorrected (raw): Indicates instrument performance without error correction. The uncorrected performance
affects the stability of a calibration.

Standard: When referring to the analyzer, this includes no options unless noted otherwise.



Corrected System Performance
The specifications in this section apply for measurements made with the E836xA analyzer with the following
conditions:

e 10 Hz IF bandwidth

* No averaging applied to data

» Isolation calibration with an averaging factor of 8
Table 1. System Dynamic Range 2
Description $pecification Typical (dB) at Direct
(dB) at Test Port ® |[Receiver Access Input
Dynamic Range (in a 10 Hz BW)
Standard Configuration and Standard Power Range
(E836xA - Standard)

c

45 MHz to 500 MHZ° 94 NA
500 MHz to 2 GHz 119 NA
2 GHzto 10 GHz 122 NA
10 GHz to 20 GHz 123 NA
20 GHz to 30 GHz 114 NA
30 GHz to 40 GHz 110 NA
40 GHz to 45 GHz 109 NA
45 GHz to 50 GHz 104 NA

Extended Configuration and Standard Power Range
(E836XA - Option 014)

45 MHz to 500 MHz" 94 132
500 MHz to 2 GHz 119 138
2 GHz to 10 GHz 122 137
10 GHz to 20 GHz 122 137
20 GHz to 30 GHz 115 127
30 GHz to 40 GHz 107 119
40 GHz to 45 GHz 105 116
45 GHz to 50 GHz 100 111

Standard Configuration and Extended Power Range & Bias-Tees
(E836xA - Option UNL)

45 MHz to 500 MHZz® 92 NA
500 MHz to 2 GHz 117 NA
2 GHz to 10 GHz 120 NA
10 GHz to 20 GHz 121 NA
20 GHz to 30 GHz 112 NA
30 GHz to 40 GHz 108 NA
40 GHz to 45 GHz 105 NA

45 GHz to 50 GHz 99 NA




Standard Configuration and Extended Power Range & Bias-Tees
(E836xA - Option UNL&014)

45 MHz to 500 MHZz° 92 130

500 MHz to 2 GHz 117 136

2 GHz to 10 GHz 120 135

10 GHz to 20 GHz 119 134

20 GHz to 30 GHz 109 121

30 GHz to 40 GHz 105 117

40 GHz to 45 GHz 101 112

45 GHz to 50 GHz 95 108

 The system dynamic range is calculated as the difference between the noise floor and the source maximum output power. The effective
dynamic range must take measurement uncertainties and interfering signals into account.

® The test port system dynamic range is calculated as the difference between the test port noise floor and the source maximum output
power. The effective dynamic range must take measurement uncertainties and interfering signals into account.

¢ The direct receiver access input system dynamic range is calculated as the difference between the receiver access input noise floor and
the source maximum output power. The effective dynamic range must take measurement uncertainties and interfering signals into account.
This set-up should only be used when the receiver input will never exceed its damage level. When the analyzer is in segment sweep mode,
the analyzer can have predefined frequency segments which will output a higher power level when the extended dynamic range is required
(i.e. devices with high insertion loss), and reduced power when receiver damage may occur (i.e. devices with low insertion loss). The
extended range is only available in one-path transmission measurements.

d May be degraded by 10 dB at particular frequencies (multiples of 5 MHz) below 500 MHz due to spurious receiver residuals. Methods are
available to regain the full dynamic range.
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Table 2. Receiver Dynamic Range ?

Description $pecification (dB)  [Typical (dB) at Direct Receiver
at Test Port ° Access Input °

Dynamic Range (in a 10 Hz BW)

Standard Configuration and Standard Power Range (E836xA - Standard)

OR

Standard Configuration and Extended Power Range & Bias Tees (E836xA - Option

UNL)

45 MHz to 500 MHz" 94 NA

500 MHz to 2 GHz 119 NA

2 GHzto 10 GHz 122 NA

10 GHz to 20 GHz 125 NA

20 GHz to 30 GHz 114 NA

30 GHz to 40 GHz 111 NA

40 GHz to 50 GHz 111 NA

Extended Configuration and Standard Power Range (E836xA - Option 014)

OR

Extended Configuration and Extended Power Range & Bias Tees (E836xA - Option

UNL&O014)

45 MHz to 500 MHz° 94 132

500 MHz to 2 GHz 119 138

2 GHz to 10 GHz 122 137

10 GHz to 20 GHz 124 139

20 GHz to 30 GHz 113 125

30 GHz to 40 GHz 110 122

40 GHz to 50 GHz 109 120

# The receiver dynamic range is calculated as the difference between the noise floor and the receiver maximum output power. The effective
dynamic range must take measurement uncertainties and interfering signals into account.

® The test port receiver dynamic range is calculated as the difference between the test port noise floor and the receiver maximum input
level. The effective dynamic range must take measurement uncertainties and interfering signals into account.

¢ The direct receiver access input receiver dynamic range is calculated as the difference between the direct receiver access input noise floor
and the receiver maximum input level. The effective dynamic range must take measurement uncertainties and interfering signals into
account. This set-up should only be used when the receiver input will never exceed its damage level. When the analyzer is in segment
sweep mode, the analyzer can have predefined frequency segments which will output a higher power level when the extended dynamic
range is required (i.e. devices with high insertion loss), and reduced power when receiver damage may occur (i.e. devices with low insertion
loss). The extended range is only available in one-path transmission measurements.

d May be degraded by 10 dB at particular frequencies (multiples of 5 MHz) below 500 MHz due to spurious receiver residuals. Methods are
available to regain the full dynamic range.

Note: This E836xA document provides technical specifications for the following calibration kits only: 85056A,
85056D, 85056K, 85052B, 85052C, 85052D, 85050B, 85050C, 85050D, 85054B, 85054D, K11644A, P11644A,
R11644A, and the X11644A.




E8363/4A Corrected System Performance with 2.4mm Connectors

oo otdoooouodoobootoooooouooboouo
Table 3. 85056A Calibration Kit
Standard Configuration and Standard Power Range
(E8363/4A)
Applies to the E8363/4A analyzers, 85056A (2.4mm) calibration kit, 85133F flexible test port cable set, and a full 2-port calibration. Also
applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10 to 20 to 40to
2 GHz 10 GHz 20 GHz 40 GHz 50 GHz
Directivity 42 42 42 38 36
Source Match 41 38 38 33 31
Load Match 42 42 42 37 35
Reflection Tracking +0.001 +0.008 +0.008 +0.020 +0.027
+0.02/°C +0.02/°C +0.02/°C +0.03/°C +0.04/°C
Transmission Tracking  |+0.014 +0.033 +0.039 +0.105 +0.200
+0.02/°C +0.02/°C +0.02/°C +0.03/°C +0.04/°C

Transmission Uncertainty (Specifications)
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Table 4. 85056A Calibration Kit

Extended Configuration and Standard Power Range (E8363/4A - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E8363/4A - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E8363/4A - Option UNL&014)
Applies to the, E8363/4A analyzers, 85056A (2.4mm) calibration kit, 85133F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10 to 20to 40 to
2 GHz 10 GHz 20 GHz 40 GHz 50 GHz
Directivity 42 42 42 38 36
Source Match 41 38 38 33 31
Load Match 42 42 42 37 35
Reflection Tracking +0.001 +0.008 +0.008 +0.020 +0.027
+0.02/°C +0.02/°C +0.02/°C +0.03/°C +0.04/°C
Transmission Tracking |+0.019 +0.039 +0.053 +0.114 +0.215
+0.02/°C +0.02/°C +0.02/°C +0.03/°C +0.04/°C
Transmission Uncertainty (Specifications)
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Table 5. 85056D Calibration Kit

Standard Configuration and Standard Power Range

(E8363/4A)

Applies to the, E8363/4A analyzers, 85056D (2.4mm) calibration kit, 85133F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045to 2to 20 to 40 to
2 GHz 20 GHz 40 GHz 50 GHz
Directivity 42 34 34 26
Source Match 40 30 30 23
Load Match 42 34 34 25
Reflection Tracking +0.002 +0.029 +0.029 +0.075
+0.02/°C +0.02/°C +0.03/°C +0.04/°C
Transmission Tracking  (+0.016 +0.081 +0.095 +0.544
+0.02/°C +0.02/°C +0.03/°C +0.04/°C
Transmission Uncertainty (Specifications)
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Table 6. 85056D Calibration Kit

Extended Configuration and Standard Power Range (E8363/4A - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E8363/4A - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E8363/4A - Option UNL & 014)
Applies to the, E8363/4A analyzers, 85056D (2.4mm) calibration kit, 85133F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 20 to 40 to
2 GHz 20 GHz 40 GHz 50 GHz
Directivity 42 34 26 26
Source Match 40 30 24 23
Load Match 42 33 25 25
Reflection Tracking +0.002 +0.029 +0.079 0.075
+0.02/°C +0.02/°C +0.03/°C +0.04/°C
Transmission Tracking  |+0.022 +0.130 +0.384 0.589
+0.02/°C +0.02/°C +0.03/°C +0.04/°C
Transmission Uncertainty (Specifications)
Magn iude Hhase _
1p EBREGMA 014 or LNL, or INLEN4 2 Fort Cal Liing ggﬁﬁn - Bgamaid 014 or LKL, or UNLS0T4 2 Fort Cal Using 250560
"====0 _ B d5hiHzta 2 GHz
Fcur e Power= -17 dBm M % 7 GHe to 20 GHe
) e b H. 206rem 40 o
2 a0 H e 40 GHeto 50 GHe
= o = 5 ——
= s m— T R =
E | _ A Y "E-' - i = _f..-_ i
7 > * T ‘T . —
201 EE%éé_. & Wb to 2 GHz = E‘ %
S = * 2GHto 20 GHe f : : f :
a 1) GHeto 40 GHe L —F—"% W-==-0 i
r DGHto SO0GH Soure Power= -7 dBm H
oo 01 ' I '
o 0o - - 30 -4 S0 G0 -F0 -0 40 W 0o -0 -m -3 -4 S0 B0 ST0 B0 0D
Transmission Cosfficient [dB ] Trensmission Coefficient [dB )
Reflection Uncertainty (Specifications)
Manitude _ Phase
015 ERa3sn 014, or LML, or UMD dwith S5066D 20 oy EE3634A 014, or LINL or UINLED 14 with 850560
) . | L 2 =St 0 e e
B d5hiHzta 2 GH  [ST==12=10 q\i - B 45 hdHzt0 2 GHe
— 0126 He 2 GHto 20 GHe  [Sonre Power=-17 dim ﬂ“‘y — 15 \ \\ o e T | Gk o 20 G
m « 20 GHeto 40 GHe :‘y P a M GH D 9O GH
E D1 He 0 GHt© @ GH 2 » L GHD D GH
= _E-. 12
£ 00Fs =
n t g i
y 0 =i\
5 0125 »—2 -4 ] Y ’ ’
+ hal l ._;—.'4—.:T '.-\—__l_ v - -
 —e—ja—e T84 ] a4
1 0z 04 0 02 1 o 0z 04 0 02 1

Refledtion Coefficient (linear]

Reflection Cosfficient [limear)

4-11



E8363/4A Corrected System Performance with 2.92mm Connectors
00o000o0ooo0ooooo0oDooooooDoooooDoo0ooD0oDoooDooogoooono

Table 7. 85056K Calibration Kit
Standard Configuration and Standard Power Range
(E8363/4A)

Applies to the, E8363/4A analyzers, 85056K (2.92mm) calibration kit, 85133F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045to 2to 10 to 20to
2 GHz 10 GHz 20 GHz 40 GHz
Directivity 42 42 42 40
Source Match 40 40 40 35
Load Match 42 42 42 38
Reflection Tracking +0.018 +0.018 +0.018 +0.067
+0.02/°C +0.02/°C +0.03/°C +0.04/°C
Transmission Tracking |+0.016 +0.028 +0.033 +0.089
+0.02/°C +0.02/°C +0.03/°C +0.04/°C
Transmission Uncertainty (Specifications)
Magn nmude Phase _ _
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Table 8. 85056K Calibration Kit

Extended Configuration and Standard Power Range (E8363/4A - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E8363/4A - Option UNL)
-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E8363/4A - Option UNL&014)

Applies to the, E8363/4A analyzers, 85056K (2.92mm) calibration kit, 85133F flexible test port cable set, and a full 2-port calibration. Also
applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10to 20to
2 GHz 10 GHz 20 GHz 40 GHz
Directivity 42 42 42 40
Source Match 40 40 40 35
Load Match 42 42 41 38
Reflection Tracking +0.018 +0.018 +0.018 +0.067
+0.02/°C +0.02/°C +0.03/°C +0.04/°C
Transmission Tracking  |+0.021 +0.033 +0.046 +0.098
+0.02/°C +0.02/°C +0.03/°C +0.04/°C
Transmission Uncertainty (Specifications
Magniuide Phase
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E836xA Corrected System Performance with 3.5mm Connectors

gboobooboobooboooobobooboboooboobooboboobooboooon

Table 9. 85052B Calibration Kit
Standard Configuration and Standard Power Range
(E836xA)

Applies to the, E836xA analyzers, 85052B (3.5mm) calibration kit, 85131F flexible test port cable set, and a full 2-port calibration. Also
applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10to 20to
2 GHz 10 GHz 20 GHz 26.5 GHz
Directivity 48 44 44 44
Source Match 40 31 31 31
Load Match 48 44 44 44
Reflection Tracking +0.003 +0.006 +0.006 +0.006
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Tracking  |+0.013 +0.057 +0.065 +0.104
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Uncertainty (Specifications)
Magn mude Phase _
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Table 10. 85052B Calibration Kit
Extended Configuration and Standard Power Range (E836xA
-OR-

- Option 014)

Standard Configuration and Extended Power Range & Bias-Tees (E836xA - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E836XxA - Option UNL&014)
Applies to the, E836xA analyzers, 85052B (3.5mm) calibration kit, 85131F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10to 20 to
2 GHz 10 GHz 20 GHz 26.5 GHz
Directivity 48 44 44 44
Source Match 40 31 31 31
Load Match 48 44 44 44
Reflection Tracking +0.003 +0.006 +0.006 +0.006
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Tracking  |+0.017 +0.065 +0.091 +0.109
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Uncertainty (Specifications)
Magnude Hia )
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Table 11. 85052C Calibration Kit
Standard Configuration and Standard Power Range
(E836xA)

Applies to the, E836xA analyzers, 85052C (3.5mm) calibration kit, 85131F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045to 2to 10 to 20to
2 GHz 10 GHz 20 GHz 26.5 GHz
Directivity 48 50 50 50
Source Match 40 50 50 50
Load Match 48 50 50 50
Reflection Tracking +0.003 +0.000 +0.000 +0.000
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Tracking  (+0.013 +0.010 +0.012 +0.018
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Uncertainty (Specifications)
Magn mude Phase _
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Table 12. 85052C Calibration Kit

Extended Configuration and Standard Power Range (E836xA - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E836xA - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E836XxA - Option UNL&014)
Applies to the, E836xA analyzers, 85052C (3.5mm) calibration kit, 85131F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10to 20 to
2 GHz 10 GHz 20 GHz 26.5 GHz
Directivity 48 50 50 50
Source Match 40 50 50 50
Load Match 48 50 50 50
Reflection Tracking +0.003 +0.000 +0.000 +0.000
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Tracking |+0.017 +0.012 +0.016 +0.021
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Uncertainty (Specifications)
Magnrude Fhase
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Table 13. 85052D Calibration Kit
Standard Configuration and Standard Power Range
(E836xA)

Applies to the, E836xA analyzers, 85052D (3.5mm) calibration kit, 85131F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045to 2to 10 to 20to
2 GHz 10 GHz 20 GHz 26.5 GHz
Directivity 42 36 36 30
Source Match 37 28 28 25
Load Match 42 36 36 30
Reflection Tracking +0.003 +0.008 +0.008 +0.011
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Tracking  |+0.020 +0.087 +0.101 +0.250
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Uncertainty (Specifications)
Magn mude Phase _
" Ba36ea, Ful Two Port Cal Using 260520 10 EE3c A Full Twre Port Cd Using 2504620
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Table 14. 85052D Calibration Kit

Extended Configuration and Standard Power Range (E836xA - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E836xA - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E836XxA - Option UNL&014)
Applies to the, E836xA analyzers, 85052D (3.5mm) calibration kit, 85131F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10to 20 to
2 GHz 10 GHz 20 GHz 26.5 GHz
Directivity 42 36 36 30
Source Match 37 28 28 25
Load Match 42 36 36 30
Reflection Tracking +0.003 +0.008 +0.008 +0.011
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Tracking  |+0.026 +0.101 +0.138 +0.272
+0.02/°C +0.02/°C +0.02/°C +0.03/°C
Transmission Uncertainty (Specifications)
Magnude Piase )
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E836xA Corrected System Performance with 7mm Connectors
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Table 15. 85050B Calibration Kit
Standard Configuration and Standard Power Range
(E836xA)
Applies to the, E836xA analyzers, 85050B (7mm) calibration kit, 85132F flexible test port cable set, and a full 2-port calibration. Also applies
to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Ba2A Fill Twa Port Cal Leing 860508

Description Specification (dB)
0.045to 2to 10to
2 GHz 10 GHz 18 GHz
Directivity 52 52 52
Source Match 48 41 41
Load Match 52 52 52
Reflection Tracking +0.003 +0.047 +0.047
+0.02/°C +0.02/°C +0.02/°C
Transmission Tracking  (+0.006 +0.019 +0.022
+0.02/°C +0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
Magn mude Phase
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Table 16. 85050B Calibration Kit

Extended Configuration and Standard Power Range (E836xA - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E836xA - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E836XxA - Option UNL&014)
Applies to the, E836xA analyzers, 85050B (7mm) calibration kit, 85132F flexible test port cable set, and a full 2-port calibration. Also applies

to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10to
2 GHz 10 GHz 18 GHz
Directivity 52 52 52
Source Match 48 41 41
Load Match 52 52 47
Reflection Tracking +0.003 +0.047 +0.047
+0.02/°C +0.02/°C +0.02/°C
Transmission Tracking  |+0.008 +0.022 +0.034
+0.02/°C +0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
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B 45hdHzto 2 GHe — B 45 hiHzto 2 GHz
_ + 2 GHe to 10 GHe b * 2 GHeto 10 GHe
@ 10 & 10GHetw 18 GHe 4 o 10GHto 18 GHe
2 oo
bl u
z | s
. =
g £
& = T
=
S04 3 e
=1 =222~ 0 £ =520 i
e Powier = - 17 0 Bm 2ourae Poser= -7 dBm H
oo [ [ | ) T T o1 | ] | ]
o 0 -0 20 30 40 50 B0 -0 -BD M o 0 -0 0 30 4 50 B0 T B 0D
Tran=misgdon Cogfficiert [dB] Tran=mission Coefficient (B )
Reflection Uncertainty (Specifications)
M?:;;ude EB3xA D14, or UNL, or UNLED 14w ith 350508 Phﬁe ER36x A 01, or UNL, or UNLEN 4 uith 350508
I —
" A5 Mete 2 GE B ¥ MiHzto 2 GHe
= opz L* 2GH w010 GHe Y v [ * IGHto 10 GHe
s « 10 GHeto 15 GH / = o I0GHD 18 GH
= I o T
= | =21 =512=10 = Sl =512=0
=, s Fmon e Power=-17 dim r‘-f‘. -E' B SO Powe r=-17 dBm
5 o] £
+ om A“"' E 4
: 1
S oms L g—" a9 5,
-._—_-=— '8 A i il . N
1 o | » - —a—a—a—4
1 0z 04 0f 0 1 o 0z 04 0f 03 1

Reflaction Cosfficient (linear)

Reflaction Cosfficient [line=r)

4-21



Table 17. 85050C Calibration Kit
Standard Configuration and Standard Power Range
(E836xA)

Applies to the, E836xA analyzers, 85050C (7mm) calibration kit, 85132F flexible test port cable set, and a full 2-port calibration. Also applies

to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10 to
2 GHz 10 GHz 18 GHz
Directivity 52 60 60
Source Match 48 60 60
Load Match 52 60 60
Reflection Tracking +0.003 +0.000 +0.000
+0.02/°C +0.02/°C +0.02/°C
Transmission Tracking  |+0.006 +0.003 +0.004
+0.02/°C +0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
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Table 18. 85050C Calibration Kit

Extended Configuration and Standard Power Range (E836xA - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E836xA - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E836XxA - Option UNL&014)
Applies to the, E836xA analyzers, 85050C (7mm) calibration kit, 85132F flexible test port cable set, and a full 2-port calibration. Also applies

to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10 to
2 GHz 10 GHz 18 GHz
Directivity 52 60 60
Source Match 48 60 60
Load Match 52 60 60
Reflection Tracking +0.003 +0.000 +0.000
+0.02/°C +0.02/°C +0.02/°C
Transmission Tracking  |+0.008 +0.004 +0.005
+0.02/°C +0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
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Table 19. 85050D Calibration Kit
Standard Configuration and Standard Power Range
(E836xA)

Applies to the, E836xA analyzers, 85050D (7mm) calibration kit, 85132F flexible test port cable set, and a full 2-port calibration. Also applies

to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10to
2 GHz 10 GHz 18 GHz
Directivity 40 40 40
Source Match 39 35 35
Load Match 40 40 40
Reflection Tracking +0.010 +0.100 +0.100
+0.02/°C +0.02/°C +0.02/°C
Transmission Tracking  (+0.018 +0.044 +0.052
+0.02/°C +0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
Magn mude Phase ,
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Table 20. 85050D Calibration Kit
Extended Configuration and Standard Power Range (E836xA
-OR-

- Option 014)

Standard Configuration and Extended Power Range & Bias-Tees (E836xA - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E836XxA - Option UNL&014)
Applies to the, E836xA analyzers, 85050D (7mm) calibration kit, 85132F flexible test port cable set, and a full 2-port calibration. Also applies

to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10 to
2 GHz 10 GHz 18 GHz
Directivity 40 40 40
Source Match 39 35 35
Load Match 40 40 37
Reflection Tracking +0.010 +0.100 +0.100
+0.02/°C +0.02/°C +0.02/°C
Transmission Tracking  |+0.025 +0.052 +0.078
+0.02/°C +0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
Magnmide ha .
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E836xA Corrected System Performance with Type-N Connectors

Table 21. 85054B Calibration Kit

Standard Configuration and Standard Power Range

(E836xA)

Applies to the, E836xA analyzers, 85054B (Type-N) calibration kit, 85132F flexible test port cable set with 85130C adapter set, and a full 2-
port calibration. Also applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10 to
2 GHz 10 GHz 18 GHz
Directivity 48 42 42
Source Match 45 33 33
Load Match 48 42 42
Reflection Tracking +0.007 +0.096 +0.096
+0.02/°C +0.02/°C +0.02/°C
Transmission Tracking +0.009 +0.052 +0.060
+0.02/°C +0.02/°C +0.02/°C
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Table 22. 85054B Calibration Kit

Extended Configuration and Standard Power Range (E836xA - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E836xA - Option UNL)
-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E836XxA - Option UNL&014)

Applies to the, E836xA analyzers, 85054B (Type-N) calibration kit, 85132F flexible test port cable set with 85130C adapter set, and a full 2-
port calibration. Also applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10to
2 GHz 10 GHz 18 GHz
Directivity 48 42 42
Source Match 45 33 33
Load Match 48 42 41
Reflection Tracking +0.007 +0.096 +0.096
+0.02/°C +0.02/°C +0.02/°C
Transmission Tracking +0.011 +0.060 +0.083
+0.02/°C +0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
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Table 23. 85054D Calibration Kit
Standard Configuration and Standard Power Range
(E836xA)

Applies to the, E836xA analyzers, 85054D (Type-N) calibration kit, 85132F flexible test port cable set with 85130C adapter set, and a full 2-

port calibration. Also applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10 to
2 GHz 10 GHz 18 GHz
Directivity 40 34 34
Source Match 39 29 29
Load Match 40 34 34
Reflection Tracking +0.003 +0.027 +0.027
+0.02/°C +0.02/°C +0.02/°C
Transmission Tracking +0.019 +0.091 +0.105
+0.02/°C +0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
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Table 24. 85054D Calibration Kit

Extended Configuration and Standard Power Range (E836xA - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E836xA - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E836XxA - Option UNL&014)
Applies to the, E836xA analyzers, 85054D (Type-N) calibration kit, 85132F flexible test port cable set with 85130C adapter set, and a full 2-

port calibration. Also applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
0.045 to 2to 10to
2 GHz 10 GHz 18 GHz
Directivity 40 34 34
Source Match 39 29 29
Load Match 40 34 34
Reflection Tracking +0.003 +0.027 +0.027
+0.02/°C +0.02/°C +0.02/°C
Transmission Tracking +0.025 +0.105 +0.145
+0.02/°C +0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
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E8363/4A Corrected System Performance with WR-28 Connectors

Table 25. R11644A Calibration Kit
Standard Configuration and Standard Power Range
(E8363/4A)

Applies to the, E8363/4A analyzers, R11644A (WR-28) calibration kit, 85133F flexible test port cable set with the R281A and R281B launch
sets with the R281A and R281B launch sets, and a full 2-port calibration. Also applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
26.5t0
40 GHz
Directivity 50
Source Match 50
Load Match 50
Reflection Tracking +0.000
+0.03/°C
Transmission Tracking +0.018
+0.03/°C
Transmission Uncertainty (Specifications)
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Table 26. R11644A Calibration Kit

Extended Configuration and Standard Power Range (E8363/4A - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E8363/4A - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E8363/4A - Option UNL&014)

Applies to the, E8363/4A analyzers, R11644A (WR-28) calibration kit, 85133F flexible test port cable set with the R281A and R281B launch
sets with the R281A and R281B launch sets, and a full 2-port calibration. Also applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
26.5t0
40 GHz
Directivity 50
Source Match 50
Load Match 50
Reflection Tracking +0.000
+0.03/°C
Transmission Tracking +0.021
+0.03/°C
Transmission Uncertainty (Specifications)
Magniud e Phase
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E8363/4A Corrected System Performance with WR-42 Connectors

Table 27. K11644A Calibration Kit

Standard Configuration and Standard Power Range

(E8363/4A)

Applies to the, E8363/4A analyzers, K11644A (WR-42) calibration kit, 85134F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
18 to 20 to
20 GHz 26.5 GHz
Directivity 50 50
Source Match 50 50
Load Match 50 50
Reflection Tracking +0.000 +0.000
+0.02/°C +0.02/°C
Transmission Tracking +0.010 +0.012
+0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
Magn mude Phase _
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Table 28. K11644A Calibration Kit

Extended Configuration and Standard Power Range (E8363/4A - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E8363/4A - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E8363/4A - Option UNL&014)
Applies to the, E8363/4A analyzers, K11644A (WR-42) calibration kit, 85134F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
18 to 20 to
20 GHz 26.5 GHz
Directivity 50 50
Source Match 50 50
Load Match 50 50
Reflection Tracking +0.000 +0.000
+0.02/°C +0.02/°C
Transmission Tracking +0.016 +0.021
+0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
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E836xA Corrected System Performance with WR-62 Connectors

Table 29. P11644A Calibration Kit
Standard Configuration and Standard Power Range
(E836xA)

Applies to the, E836xA analyzers, R11644A (WR-62) calibration kit, 85132F flexible test port cable set, and a full 2-port calibration. Also
applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
12.4to
18 GHz
Directivity 50
Source Match 50
Load Match 50
Reflection Tracking +0.000
+0.02/°C
Transmission Tracking +0.012
+0.02/°C
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Table 30. P11644A Calibration Kit
Extended Configuration and Standard Power Range (E836xA - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E836xA - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E836XxA - Option UNL&014)
Applies to the, E836xA analyzers, P11644A (WR-62) calibration kit, 85132F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
12410
18 GHz
Directivity 50
Source Match 50
Load Match 50
Reflection Tracking +0.000
+0.02/°C
Transmission Tracking +0.016
+0.02/°C
Transmission Uncertainty (Specifications)
Magnude Piase
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E836xA Corrected System Performance with WR-90 Connectors
oo uoougooo

Table 31. X11644A Calibration Kit

Standard Configuration and Standard Power Range

(E836xA)

Applies to the, E836xA analyzers, X11644A (WR-90) calibration kit, 85133F flexible test port cable set, and a full 2-port calibration. Also
applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
8.21t0 10to
10 GHz 12.4 GHz
Directivity 50 50
Source Match 50 50
Load Match 50 50
Reflection Tracking +0.000 +0.000
+0.02/°C +0.02/°C
Transmission Tracking +0.010 +0.012
+0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
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Table 32. X11644A Calibration Kit

Extended Configuration and Standard Power Range (E836xA - Option 014)

-OR-

Standard Configuration and Extended Power Range & Bias-Tees (E836xA - Option UNL)

-OR-

Extended Configuration and Extended Power Range & Bias-Tees (E836XxA - Option UNL&014)
Applies to the, E836xA analyzers, X11644A (WR-90) calibration kit, 85133F flexible test port cable set, and a full 2-port calibration. Also

applies to the following condition:

Environmental temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Description Specification (dB)
8.21t0 10to
10 GHz 12.4 GHz
Directivity 50 50
Source Match 50 50
Load Match 50 50
Reflection Tracking +0.000 +0.000
+0.02/°C +0.02/°C
Transmission Tracking +0.012 +0.016
+0.02/°C +0.02/°C
Transmission Uncertainty (Specifications)
Maj nitud e se
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Table 33. Uncorrected System Performance
Specifications apply over environmental temperature of 23° +3 °C, with < 1 °C deviation from the calibration temperature

Description $pecification S||Jpplemental Information
Directivity

Typical:
45 MHz to 2 GHz 24 dB 29 dB
2 GHz to 10 GHz 22 dB 25 dB
10 GHz to 20 GHz 16 dB 20 dB
20 GHz to 40 GHz 16 dB 20 dB
40 GHz to 45 GHz 15 dB 18 dB
45 GHz to 50 GHz 13 dB 18 dB
Source Match - Standard

Typical :
45 MHz to 2 GHz 23 dB 27 dB
2 GHzto 10 GHz 16 dB 19dB
10 GHz to 20 GHz 14 dB 19dB
20 GHz to 40 GHz 10dB 14 dB
40 GHz to 45 GHz 9dB 13.5dB
45 GHz to 50 GHz 5.5dB 9dB
Source Match - Opt UNL, 014 or UNL&014

Typical:
45 MHz to 2 GHz 18 dB 22.5dB
2 GHzto 10 GHz 14 dB 18 dB
10 GHz to 20 GHz 12 dB 15 dB
20 GHz to 40 GHz 8 dB 10dB
40 GHz to 45 GHz 7 dB 10dB
45 GHz to 50 GHz 4 dB 6.5 dB
Load Match - Standard

Typical:
45 MHz to 2 GHz 23 dB 29 dB
2 GHz to 10 GHz 14 dB 16 dB
10 GHz to 20 GHz 10 dB 12 dB
20 GHz to 40 GHz 9dB 12 dB
40 GHz to 45 GHz 9dB 13 dB
45 GHz to 50 GHz 7 dB 10dB
Load Match - Opt UNL, 014 or UNL&014

Typical:
45 MHz to 2 GHz 17 dB 21.5dB
2 GHz to 10 GHz 13 dB 16.5dB
10 GHz to 20 GHz 10dB 13 dB
20 GHz to 40 GHz 9dB 11 dB
40 GHz to 45 GHz 8 dB 11 dB
45 GHz to 50 GHz 6 dB 8 dB
Reflection Tracking

Typical:
45 MHz to 20 GHz 1.5
20 GHz to 40 GHz 15
40 GHz to 50 GHz 2.0
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Transmission Tracking

Typical:
45 MHz to 2 GHz +2.5dB
2 GHz to 10 GHz +2.0dB
10 GHz to 20 GHz +3.0 dB
20 GHz to 40 GHz +4.5 dB
40 GHz to 45 GHz +6.0 dB
45 GHz to 50 GHz +6.0 dB

Crosstalk - Standard

45 MHz to 1 GHz -85 dB
1 GHzto2 GHz -100 dB
2 GHz to 20 GHz -110 dB
20 GHz to 40 GHz -108 dB
40 GHz to 45 GHz -105 dB
45 GHz to 50 GHz -100 dB
Crosstalk - Option UNL or 014

45 MHz to 1 GHz -85 dB
1 GHzto 2 GHz -100 dB
2 GHz to 20 GHz -109 dB
20 GHz to 40 GHz -106 dB
40 GHz to 45 GHz -103 dB
45 GHz to 50 GHz -98 dB

Crosstalk - Option UNL&014

45 MHz to 1 GHz -85 dB
1 GHzto 2 GHz -98 dB
2 GHz to 10 GHz -108 dB
10 GHz to 20 GHz -107 dB
20 GHz to 40 GHz -104 dB
40 GHz to 45 GHz -100 dB
45 GHz to 50 GHz -95 dB

% Measurement conditions: normalized to a thru, measured with two shorts, 10 Hz IF bandwidth, averaging factor of 8, alternate mode,
source power set to the lesser of the maximum power out or the maximum receiver power.
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Table 34. Test Port Output *

Description $pecification

Slipplemental

Frequency Range

Standard ~ Ppt 014 Opt UNL Opt UNL&014
E8362A 45 MHz to 20 GHz
E8363A 45 MHz to 40 GHz
E8364A 45 MHz to 50 GHz
Nominal Power °

|-12 dBm |-17 dBm [-17 dBm |-17 dBm |
Frequency Resolution

|1 Hz |
CW Accuracy

[+/-1 ppm |
Frequency Stability

+/-1 ppm 0° to 40° C, typical
+/-0.2 ppm/yr, typical

Power Level Accuracy
45 MHzto |+/-1.5dB +/-1.5 dB +/-1.5 dB +/-1.5 dB Variation from nominal
10 GHz power in range O (step
10GHzto [+/-2.0dB +/-2.0 dB +/-2.0 dB +/-2.0 dB attenuator at 0 dB)
20 GHz
20GHzto |+/-3.0dB +/-3.0 dB +/-3.0 dB +/-3.0 dB
40 GHz
40 GHzto |+/-3.0dB +/-3.5 dB +/-3.0 dB +/-3.5 dB
45 GHz
45 GHzto |+/-3.0dB +/-4.0 dB +/-3.0 dB +/-4.0 dB
50 GHz
Power Level Linearity
45 MHzto |+/-1.0 dB +/-1.0 dB +/-1.0 dB® +/-1.0 dB® Test reference is at the
20 GHz nominal power level (step
20GHzto |+/-1.0dB +/-1.0 dB +/-1.0 dB° +/-1.0 dB® attenuator at 0 dB)
40 GHz
40 GHzto |+/-1.0dB +/-1.0 dB +/-1.0 dB +/-1.0 dB
50 GHz
Power Range *
45 MHzto |-25to -25to -87 to -87 to
10 GHz +5 dBm +5 dBm +3 dBm +3 dBm
10GHzto [-24to -25to -86 to -87 to
20 GHz +3 dBm +2 dBm +1 dBm 0 dBm
20GHzto |-23to -25to -85 to -87 to
30 GHz 0 dBm -2 dBm -2 dBm -4 dBm
30GHzto |-23to -25to -85 to -87 to
40 GHz -4 dBm -6 dBm -6 dBm -8 dBm
40GHzto [-25to -27 to -87 to -87 to
45 GHz -5 dBm -7 dBm -9 dBm -11 dBm
45 GHzto |[-25to -27 to -87 to -87 to
50 GHz -10 dBm -12 dBm -15 dBm -17 dBm
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Power Sweep Range (ALC)

45MHzto |(30dB 30dB 30dB 30dB
10 GHz
10GHzto |[27dB 27 dB 27 dB 27 dB
20 GHz
20GHzto |23 dB 23 dB 23 dB 23 dB
30 GHz
30GHzto (19dB 19dB 19dB 19dB
40 GHz
40GHzto |20dB 20dB 18 dB 16 dB
45 GHz
45GHzto |15dB 15 dB 12 dB 10 dB
50 GHz

ALC range starts at
maximum leveled output
power and goes down to
power level indicated by dB
amount specified

Power Resolution

[0.01 dB

Phase Noise

10 kHz offset from center frequency, nominal power at test port

45 MHz to -70 dBc, typical
10 GHz
10 GHz to -65 dBc, typical
20 GHz
20 GHz to -55 dBc, typical
40 GHz
40 GHz to -55 dBc, typical
50 GHz

Harmonics (2

nd or 3rd)

-23 dBc typical, in power
range 0

Non-Harmonic Spurious (at Nominal Output Power)

45 MHz to -50 dBc typical, for offset
20 GHz frequency > 1 kHz

20 GHz to -30 dBc typical, for offset
40 GHz frequency > 1 kHz

40 GHz to -30 dBc typical, for offset
50 GHz frequency > 1 kHz

#Source output performance on Port 1 only. Port 2 output performance is a characteristic.

® Preset power.

¢ 1.5 dB for power <= -23 dBm.

4 Power to which the source can be set and phase lock is assured.
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Table 35: Test Port Input

Description $pecification Sl|1pplemental
Standard Dpt 014 Opt UNL Opt UNL&014 |

Test Port Noise Floor *
10 Hz IF Bandwidth

45 MHzto  |<-89 dBm <-89 dBm <-89 dBm <-89 dBm
500 MHz*
500 MHzto 2  |<-114 dBm <-114 dBm <-114 dBm <-114 dBm
GHz

2 GHz to <-117 dBm <-117 dBm <-117 dBm <-117 dBm
10 GHz

10 GHzto [|<-120 dBm <-119 dBm <-120 dBm <-119 dBm
20 GHz

20 GHzto [<-120 dBm <-113 dBm <-114 dBm <-113 dBm
40 GHz

40 GHzto  |<-114 dBm <-112 dBm <-114 dBm <-112 dBm
50 GHz
1 Hz IF Bandwidth

45 MHzto |<-69 dBm <-69 dBm <-69 dBm <-69 dBm
500 MHz*

500 MHz to |<-94 dBm <-94 dBm <-94 dBm <-94 dBm
2 GHz

2 GHz to <-97 dBm <-97 dBm <-97 dBm <-97 dBm
10 GHz

10 GHzto  |<-100 dBm <-99 dBm <-100 dBm <-99 dBm
20 GHz

20GHzto [<-94 dBm <-93 dBm <-94 dBm <-93 dBm
40 GHz

40 GHzto [<-94 dBm <-92 dBm <-94 dBm <-92 dBm
50 GHz
Direct Receiver Access Input Noise Floor *
10 Hz IF Bandwidth
45 MHz to 500 <-127 dBm <-127 dBm
MHZ*
500 MHz to 2 <-133 dBm <-133 dBm
GHz

2 GHz to <-132 dBm <-132 dBm
10 GHz
10 GHz to 20 <-134 dBm <-134 dBm
GHz
20 GHz to 40 <-125 dBm <-125 dBm
GHz
40 GHz to 50 <-123 dBm <-123 dBm
GHz
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1 Hz IF Bandwidth

45 MHz to <-107 dBm <-107 dBm
500 MHz
500 MHz to 2 <-113 dBm <-113 dBm
GHz

2 GHz to <-112 dBm <-112 dBm
10 GHz

10 GHz to <-114 dBm <-114 dBm
20 GHz

20 GHz to <-105 dBm <-105 dBm
40 GHz

40 GHz to <-103 dBm <-103 dBm
50 GHz

Receiver Compression Level

45 MHz to <0.6 dB compression at +5 dBm
20 GHz

20 GHz to <0.6 dB compression at 0 dBm
30 GHz

30 GHz to <0.6 dB compression at-3 dBm
40 GHz

40 GHz to <0.6 dB compression at -3 dBm
50 GHz

System Compression Level

maximum output power

See dynamic
accuracy table

Trace Noise Magnitude

1 kHz IF bandwidth. Ratio measurement, nominal power at test port.

45 MHz to <0.010 dB rms
500 MHz

500 MHz to <0.006 dB rms
20 GHz

20 GHz to <0.006 dB rms
40 GHz

40 GHz to <0.006 dB rms
50 GHz

Trace Noise Phase

1 kHz IF bandwidth. Ratio measurement, nominal power at test port.

45 MHz to <0.100° rms
500 MHZ®

500 MHz to <0.060° rms
20 GHz

20 GHz to <0.100° rms
40 GHz

40 GHz to <0.100° rms
50 GHz
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Reference Level Magnitude

Range +/-200 dB
Resolution 0.001 dB
Reference Level Phase
Range +/-500°
Resolution 0.01°

s

Stability Magnitude
Typical ratio measurement, made at the test port.

45 MHz to +/-0.02 dB/°C

20 GHz

20 GHz to +/-0.03 dB/°C

40 GHz

40 GHz to +/-0.04 dB/°C

50 GHz

Stability Phase *

Typical ratio measurement, measured at the test port.

45 MHz to +/-0.2°/°C

20 GHz

20 GHz to +/-0.5°/°C

40 GHz

40 GHz to +/-0.8°/°C

50 GHz

Damage Input Level

Test Port 1 +20 dBm or

and 2 +/-40 VDC,
typical

R1, RZin +15 dBm or
+/-15 VDC,
typical

A, Bin +15 dBm or
+/-15 VDC,
typical

Coupler Thru +30 dBm or
+/-40 VDC,
typical

Coupler Arm +30 dBm or
+/-7 VDC,
typical

Total average (rms) noise power calculated as the mean value of a linear magnitude trace expressed in dBm.

“Noise floor may be degraded by 10 dB at particular frequencies (multiples of 5 MHz) due to spurious receiver
residuals.

*Trace noise magnitude may be degraded to 20 mdB rms at harmonic frequencies of the first IF (8.33 MHz)
below 80 MHz.

*Stability is defined as a ratio measurement made at the test port.
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Table 36. Dynamic Accuracy (Specification )

Accuracy of the test port input power reading is relative to the reference input power level. Applies to input ports 1 and 2 with the following
conditions:

. IF bandwidth = 10 Hz

. Test port powers = > -50 dBm and < 0 dBm
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T T ST ™ -0 dBm 3t 1 GFE
* - dim at1GHe ‘ﬁ‘ # X dim at1 GHz
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=~ — ]
ﬁ" I 1 = \
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E o1 3 1
(3]
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R & ™ Faa g
om | o1
i0 0 -0 -4 -4 -0 -0 0 -10 -4 -4 -100-110-120 0 0 -0 -a -4 -0 -0 -0 -0 |0 -=0 -i00-110-120
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 Dynamic accuracy is verified with the following measurements:
. compression over frequency

. IF linearity at a single frequency of 1.195 GHz and a reference level of -20 dBm
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Table 37. Test Port Input (Group Delay)

Description $pecification Slipplemental Information
Aperture (selectable) (frequency span)/(number of points -
1)

Maximum Aperture 20% of frequency span

Range 0.5 x (/minimum aperture)

Maximum Delay Limited to measuring no more than
180° of phase change within the
minimum aperture.)

Accuracy See graph below. Char.

The following graph shows characteristic group delay accuracy with full 2-port calibration and a 10 Hz IF
bandwidth. Insertion loss is assumed to be < 2 dB and electrical length to be ten meters.

Group Del ay (Typical)
100 BRGER A, BEARA, BR36LA
=
J [y -
o ]
g —
= 1 [ ]
= =
a5 —
5 01
2
=
0o
ooo
oot 0.1 1 10 100
Spertire [MHz)

In general, the following formula can be used to determine the accuracy, in seconds, of specific group delay
measurement:
+Phase Accuracy (deg)/[360 x Aperture (Hz)]

Depending on the aperture and device length, the phase accuracy used is either incremental phase accuracy or
worst case phase accuracy.

# Group delay is computed by measuring the phase change within a specified frequency step (determined by the frequency span and the
number of points per sweep).

General Information
Table 38. Miscellaneous Information

Description $pecification Suipplemental Information
System |IF Bandwidth Range 1 Hz to 40 kHz, nominal
CPU Intel® 500 MHz Pentium® Il
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Table 39. Front Panel Information

Description $upplemental Information

RF Connectors

E8362A

Type 3.5 mm (male), 50 ohm, (nominal)

Center Pin Recession

0.002 in. (characteristic)

E8363/4A

Type 2.4 mm (male), 50 ohm, (nominal)

Center Pin Recession 0.002 in. (characteristic)

Display

Size 21.3 cm (8.4 in) diagonal color active matrix LCD; 640 (horizontal) X 480

(vertical) resolution; 59.83 Hz vertical refresh rate; 31.41 Hz horizontal
refresh rate

Refresh Rate

Vertical 59.83 Hz; Horizontal 31.41 Hz

Display Range

Magnitude +200 dB (at 20 dB/div), max
Phase +180°, max
Polar 10 pUnits, min

1000 Units, max

Display Resolution

Magnitude 0.001 dB/div, min

Phase 0.01°/div, min

Marker Resolution

Magnitude 0.001 dB, min

Phase 0.01°, min

Polar 0.01 mUnit, min; 0.01°,min

Table 40. Rear Panel Information

Description

$upplemental Information

10 MHz Reference In

Connector

BNC, female

Input Frequency

10 MHz £ 10 ppm, typical

Input Level

-15 dBm to +20 dBm, typical

Input Impedance

200 Q, nom.

10 MHz Reference Out

Connector

BNC, female

Output Frequency

10 MHz + 1 ppm, typical

Signal Type

Sine Wave, typical

Output Level

+10 dBm + 4 dB into 50 Q, typical

Output Impedance

50 Q, nominal

Harmonics <-40 dBc, typical
VGA Video Output
Connector 15-pin mini D-Sub; Drives VGA compatible monitors

Devices Supported:

Resolutions:

Flat Panel (TFT)

1024 X 768, 800 X 600, 640 X 480

Flat Panel (DSTN)

800 X 600, 640 X 480

CRT Monitor 1280 X 1024, 1024 X 768, 800 X 600, 640 X 480
Simultaneous operation of the internal and external displays is allowed, but
with 640 X 480 resolution only. If you change resolution, you can only view the
external display (internal display will "white out").

Test Set 10

[25-pin D-Sub connector, available for external test set control

4-47



Aux 10

[25-pin D-Sub connector, male, analog and digital IO

Handler 10

36-pin parallel I/O port; all input/output signals are default set to negative logic;
can be reset to positive logic via GPIB command

GPIB

[24-pin D-sub (Type D-24), female; compatible with IEEE-488.

Parallel Port (LPT1)

25-pin D-Sub miniature connector, female; provides connection to printers or
any other parallel port peripherals

Serial Port (COM 1)

9-pin D-Sub, male; compatible with RS-232

USB Port
Universal Serial Bus jack, Type A configuration
(4 contacts inline, contact 1 on left); female
Contact 1 \cc: 4.75 t0 5.25 VDC, 500 mA, maximum
Contact 2 -Data
Contact 3 +Data
Contact 4 Ground
LAN

10/100BaseT Ethernet, 8-pin configuration; auto selects between the two data
rates

Line Power 2

Frequency 48 Hz to 66 Hz

Voltage at 115V 90 to 132 VAC; 120 VAC, nominal
Setting

Voltage at 220 V 198 to 264 VAC; 240 VAC, nominal
Setting

VA Max 600 VA maximum

2 A third-wire ground is required.
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Table 41. Analyzer Environment and Dimensions

Description

$upplemental Information

General Environmental

RFI/EMI Susceptibility

Defined by CISPR Pub. 11, Group 1, Class A, and IEC 50082-1

ESD

Minimize using static-safe work procedures and an antistatic bench mat

Dust Minimize for optimum reliability
Operating Environment
Temperature 0 °C to +40 °C

Instrument powers up, phase locks, and displays no error messages
within this temperature range (except for "source unleveled" error
message that may occur at temperature extremes when power
approaches limits of ALC range).

Error-Corrected
Temperature Range

23°C £ 3°C
with less than 1°C deviation from calibration temp.

Humidity

5% to 95% at +40 °C

Altitude

0 to 4500 m (14,760 ft.)

Non-Operating Storage Environment

Temperature -40 °C to +70 °C
Humidity 0% to 90% at +65 °C (non-condensing)
Altitude 0 to 15,240 m (50,000 ft.)
Cabinet Dimensions

Height Width Depth
Excluding front and rear 267 mm 425 mm 426 mm
panel hardware and feet 10.5in 16.75in 16.8in
As shipped - includes front {305 mm 425 mm 470 mm
panel connectors, rear 12.0in 16.75in 18.5in
panel bumpers, and feet.
As shipped plus handles {305 mm 458 mm 502 mm

12.0in 18in 19.75in
As shipped plus rack- 305 mm 483 mm 470 mm
mount flanges 12.0in 19in 18.5in
As shipped plus handles {305 mm 483 mm 502 mm
and flanges 12.0in 19in 19.751in
Weight
Net
E8362A 28.6 kg (63.5 Ib), nominal
E8363/4A 29 kg (64 Ib), nominal
Shipping
E8362A 35.8 kg (79.5 Ib), nominal
E8363/4A 36.3 kg 80 Ib), nominal
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Measurement Throughput Summary
Table 42. Typical Cycle Time ab (ms) for Measurement Completion

Number of Points

51 [201 [401 [1601
Start 13.5 GHz, Stop 16.5 GHz, 35 kHz IF bandwidth
Uncorrected, 21 23 28 65
1-port cal
2-Port cal 52 57 70 152
Start 45 MHz, Stop 10 GHz, 35 kHz IF bandwidth
Uncorrected, |71 79 84 110
1-port cal
2-Port cal 153 171 182 243
Start 45 MHz, Stop 20 GHz, 35 kHz IF bandwidth
Uncorrected, 103 116 121 139
1-port cal
2-Port cal 216 245 256 303
Start 45 MHz, Stop 40 GHz, 35 kHz IF bandwidth
Uncorrected, 145 181 190 232
1-port cal
2-Port cal 293 367 382 428
Start 45 MHz, Stop 50 GHz, 35 kHz IF bandwidth
Uncorrected, 163 210 218 256
1-port cal
2-Port cal 332 425 442 487
Time Domain © (increase over uncorrected sweep time)
Conversions <1 <1 4 13
Gating <1 <1 4 17

# Typical performance.
® Includes sweep time, retrace time and band-crossing time. Analyzer display turned off with
DISPLAY:ENABLE OFF. Add 21 ms for display on. Data for one trace (S11) measurement.

¢ Option 010 only.
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Table 43. Cycle Time vs IF Bandwidth
Applies to the_Preset condition (201 points, correction off) except for the following changes:

. CF=1GHz
i Span = 100 MHz
. Display off (add 21 ms for display on)

IF Bandwidth  [Cycle Time (ms) °
(Hz)

40,000 8
35,000 9
30,000 11
20,000 13
10,000 28
7000 36
5000 48
3000 72
1000 196
300 620
100 3853
30 8041
10 19855

# Typical performance.
P Cycle time includes sweep and retrace time.

Table 44. Cycle Time vs Number of Points
Applies to the Preset condition (35 kHz IF bandwidth, correction off) except for the following changes:

a

* CF=1GHz
. Span = 100 MHz
. Display off (add 21 ms for display on)

Number |Cycle Time
of (ms)”
Points

3 4

11 4

51 5

101 6

201 9

401 16
801 29
1601 55

# Typical performance.
P Cycle time includes sweep and retrace time.
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Table 45. Data Transfer Time (ms) °
Number of Points
51 [201 [401 [1601

SCPI over GPIB
(program executed on external PC)

32-bit floating point 3 7 12 43
64-bit floating point 4 12 22 84
ASCII 18 64 124 489

SCPI over 100 Mbit/s LAN
(program executed on external PC)

32-bit floating point 1 1 1 1
64-bit floating point 1 1 1 2
ASCII 5 15 26 96
SCPI (program executed in the analyzer) °

32-bit floating point 1 1 2 3
64-bit floating point 1 2 2 4
ASCII 8 29 56 222
COM (program executed in the analyzer) °

32-hit floating point 1 1 1 1
Variant type 1 1 2 6

DCOM over 100 Mbit/s LAN
(program executed on external PC)
32-bit floating point 1 1
Variant type 1 3 6 19

f

[y
N

 Typical performance

Note: Specifications for Recall & Sweep Speed are not provided for the EB36xA analyzers.
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Specifications: Front-Panel Jumpers

gobobobooobbboooobbooobobbuooobbooobobbuooobbboooooDon

Models E8362A, E8363A, and E8364A Option 014
See Front-panel jumper configurations.

gobobobooobbboooobbooobobbuooobbbooobbbooobobboooobon

NOTE: The standard E8362A /63A/ 64A has no front-panel jumpers.

Ooo0ooobooooooooooooooobobooooooooooooooooooooaoa
Table 46: Measurement Receiver Inputs (Rcvr A In, Revr B In)

Description

$pecification

Slipplemental Information

Maximum Input Level

E8362A:

45 MHz to 500 MHz

-15 dBm, typical

500 MHz to 2 GHz

-11 dBm, typical

2 GHz to 10 GHz

-11 dBm, typical

10 GHz to 20 GHz

-11 dBm, typical

E8363A:

45 MHz to 500 MHz

-14 dBm, typical

500 MHz to 2 GHz

-10 dBm, typical

2 GHz 1o 10 GHz

-10 dBm, typical

10 GHz to 20 GHz

-10 dBm, typical

20 GHZ to 30 GHz

-14.5 dBm, typical

30 GHZ to 40 GHz

-16.5 dBm, typical

E8364A:

45 MHz to 500 MHz

- 14 dBm, typical

500 MHz to 2 GHz

- 10 dBm, typical

2 GHz to 10 GHz

- 10 dBm, typical

10 GHz to 20 GHz

- 10 dBm, typical

20 GHZ to 30 GHz

- 14.5 dBm, typical

30 GHZ to 40 GHz

- 16.5 dBm, typical

40 GHZ to 45 GHz

- 16 dBm, typical

45 GHZ to 50 GHz

- 15 dBm, typical

Noise Floor
EB362A:
10 Hz IF Bandwidth
45 MHz to 500 MHz <-109 dBm
500 MHz to 2 GHz <-130 dBm
2 GHz to 10 GHz <-133 dBm
10 GHz to 20 GHz <-135 dBm
1 kHz IF Bandwidth
45 MHz to 500 MHz < -89 dBm
500 MHz to 2 GHz <-110dBm
2 GHz to 10 GHz <-113 dBm
10 GHz to 20 GHz <-115dBm
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E8363A:

10 Hz IF Bandwidth

45 MHz to 500 MHz <-127 dBm
500 MHz to 2 GHz <-133 dBm
2 GHz to 10 GHz <-132 dBm
10 GHz to 20 GHz <-134 dBm
20 GHZ to 40 GHz <-125 dBm
1 kHz IF Bandwidth
45 MHz to 500 MHz <-107 dBm
500 MHz to 2 GHz <-113 dBm
2 GHz to 10 GHz <-112 dBm
10 GHz to 20 GHz <-114 dBm
20 GHZ to 40 GHz < -105 dBm

E8364A:

10 Hz IF Bandwidth

45 MHz to 500 MHz <-127 dBm
500 MHz to 2 GHz <-133 dBm
2 GHz to 10 GHz <-132 dBm
10 GHz to 20 GHz <-134 dBm
20 GHZ to 40 GHz <-125dBm
40 GHZ to 50 GHz <-123 dBm
1 kHz IF Bandwidth
45 MHz to 500 MHz <-107 dBm
500 MHz to 2 GHz <-113 dBm
2 GHz to 10 GHz <-112 dBm
10 GHz to 20 GHz <-114 dBm
20 GHZ to 40 GHz < -105 dBm
40 GHZ to 50 GHz <-103 dBm

Damage Level

E8362A + 15 dBm, typical
E8363A + 15 dBm, typical
E8364A + 15 dBm, typical
Maximum DC Level

E8362A + 15V, typical
E8363A + 15V, typical
E8364A + 15V, typical

4-54




Table 47: Reference Receiver Inputs (Rcvr R1, Rcvr R2)

Description

$pecification

Slipplemental Information

Maximum Input Level

E8362A:

45 MHz to 500 MHz

-15 dBm, typical

500 MHz to 2 GHz

-11 dBm, typical

2 GHz to 10 GHz

-11 dBm, typical

10 GHz to 20 GHz

-11 dBm, typical

E8363A:

45 MHz to 500 MHz

-14 dBm, typical

500 MHz to 2 GHz

-10 dBm, typical

2 GHz to 10 GHz

-10 dBm, typical

10 GHz to 20 GHz

-9.5 dBm, typical

20 GHZ to 30 GHz

-14 dBm, typical

30 GHZ to 40 GHz

-15.5 dBm, typical

E8364A:

45 MHz to 500 MHz

- 14 dBm, typical

500 MHz to 2 GHz

- 10 dBm, typical

2 GHz to 10 GHz

- 10 dBm, typical

10 GHz to 20 GHz

- 9.5 dBm, typical

20 GHZ to 30 GHz

- 14 dBm, typical

30 GHZ to 40 GHz

- 15.5 dBm, typical

40 GHZ to 45 GHz

- 14 dBm, typical

45 GHZ to 50 GHz

- 15 dBm, typical

Damage Level

E8362A + 15 dBm, typical
E8363A + 15 dBm, typical
E8364A + 15 dBm, typical

Maximum DC Level

E8362A

+/- 15V, typical

E8363A

+/- 15 V, typical

E8364A

+/- 15V, typical
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Table 48: Reference Outputs (Reference 1 Source Out, Reference 2 Source Out)

Description

$pecification

Stljpplemental Information

Maximum Output Level

E8362A:

45 MHz to 500 MHz

-24 dBm, typical

500 MHz to 2 GHz

-23 dBm, typical

2 GHz to 10 GHz

-23 dBm, typical

10 GHz to 20 GHz

-26 dBm, typical

E8363A:

45 MHz to 500 MHz

-11.5 dBm, typical

500 MHz to 2 GHz

-10.5 dBm, typical

2 GHz to 10 GHz

-11 dBm, typical

10 GHz to 20 GHz

-11 dBm, typical

20 GHZ to 30 GHz

-11 dBm, typical

30 GHZ to 40 GHz

-11 dBm, typical

E8364A:

45 MHz to 500 MHz

- 11.5 dBm, typical

500 MHz to 2 GHz

- 10.5 dBm, typical

2 GHz to 10 GHz

- 11 dBm, typical

10 GHz to 20 GHz

- 11 dBm, typical

20 GHZ to 30 GHz

- 11 dBm, typical

30 GHZ to 40 GHz

- 11 dBm, typical

40 GHZ to 45 GHz

- 11 dBm, typical

45 GHZ to 50 GHz

- 15 dBm, typical

Damage Level

E8362A + 20 dBm, typical
E8363A + 20 dBm, typical
E8364A + 20 dBm, typical

Maximum DC Level

E8362A

+/- 15 V, typical

E8363A

+/- 15 V, typical

E8364A

+/- 15 V, typical
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Table 49: Source Outputs (Port 1 Source Out, Port 2 Source Out)

Description

q

N

bpecification

Supplemental Information

Maximum Output Level

E8362A, Option 014:

45 MHz to 500 MHz 6 dBm, typical

500 MHz to 2 GHz 7 dBm, typical

2 GHz to 10 GHz 7 dBm, typical

10 GHz to 20 GHz 4 dBm, typical
E8362A, Option 014 and UNL:

45 MHz to 500 MHz 4 dBm, typical

500 MHz to 2 GHz 5 dBm, typical

2 GHz to 10 GHz 5 dBm, typical

10 GHz to 20 GHz 2 dBm, typical
E8363A, Option 014:

45 MHz to 500 MHz 5.5 dBm, typical

500 MHz to 2 GHz

6.5 dBm, typical

2 GHz to 10 GHz

6.5 dBm, typical

10 GHz to 20 GHz 4 dBm, typical
20 GHZ to 30 GHz 1- dBm, typical
30 GHZ to 40 GHz -2 dBm, typical

E8363A, Option 014 and UNL:

45 MHz to 500 MHz

3.5 dBm, typical

500 MHz to 2 GHz 5 dBm, typical
2 GHz to 10 GHz 5 dBm, typical
10 GHz to 20 GHz 3.5- dBm, typical
20 GHZ to 30 GHz 0 dBm, typical

30 GHZ to 40 GHz

-2.5 dBm, typical

E8364A, Option 014:

45 MHz to 500 MHz

5.5 dBm, typical

500 MHz to 2 GHz

6.5 dBm, typical

2 GHz to 10 GHz

6.5 dBm, typical

10 GHz to 20 GHz 4 dBm, typical
20 GHZ to 30 GHz 1 dBm, typical
30 GHZ to 40 GHz -2 dBm, typical
40 GHZ to 45 GHz -3 dBm, typical

45 GHZ to 50 GHz

-7.5 dBm, typical

E8364A, Option 014 and UNL:

45 MHz to 500 MHz 3.5 dBm, typical
500 MHz to 2 GHz 5 dBm, typical
2 GHz to 10 GHz 5 dBm, typical
10 GHz to 20 GHz 3.5 dBm, typical
20 GHZ to 30 GHz 0 dBm, typical
30 GHZ to 40 GHz -2.5 dBm, typical
40 GHZ to 45 GHz -5 dBm, typical

45 GHZ to 50 GHz

-10 dBm, typical
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Damage Level

E8362A 20 dBm, typical
E8363A 20 dBm, typical
E8364A 20 dBm, typical
Maximum DC Level

E8362A 0V, typical
E8363A 0V, typical
E8364A 0V, typical

Table 50: Coupler Inputs (Port 1 Cplr Thru, Port 2 Cplr Thru)

Description

bpecification

Supplemental Information

Insertion Loss to Test Port

E8362A, Option 014:

45 MHz to 500 MHz 0.5 dB, typical
500 MHz to 2 GHz 1.5 dB, typical
2 GHz to 10 GHz 1.5 dB, typical
10 GHz to 20 GHz 1.5 dB, typical
E8362A, Option 014 and UNL:
45 MHz to 500 MHz 1 dB, typical
500 MHz to 2 GHz 2 dB, typical
2 GHz to 10 GHz 2 dB, typical
10 GHz to 20 GHz 2 dB, typical
E8363A, Option 014:
45 MHz to 500 MHz 0.5 dB, typical
500 MHz to 2 GHz 0.5 dB, typical
2 GHz to 10 GHz 1.5 dB, typical
10 GHz to 20 GHz 2 dB, typical
20 GHZ to 30 GHz 3 dB, typical
30 GHZ to 40 GHz 3.5 dB, typical
E8363A, Option 014 and UNL:
45 MHz to 500 MHz 0.5 dB, typical
500 MHz to 2 GHz 1 dB, typical
2 GHz to 10 GHz 2 dB, typical
10 GHz to 20 GHz 3 dB, typical
20 GHZ to 30 GHz 4 dB, typical
30 GHZ to 40 GHz 5 dB, typical
E8364A, Option 014
45 MHz to 500 MHz 0.5 dB, typical
500 MHz to 2 GHz 0.5 dB, typical
2 GHz to 10 GHz 1.5 dB, typical
10 GHz to 20 GHz 2 dB, typical
20 GHZ to 30 GHz 3 dB, typical
30 GHZ to 40 GHz 3.5 dB, typical
40 GHZ to 45 GHz 3.5 dB, typical
45 GHZ to 50 GHz 4 dB, typical
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E8364A, Option 014 and UNL:

45 MHz to 500 MHz 0.5 dB, typical

500 MHz to 2 GHz 1 dB, typical

2 GHz to 10 GHz 2 dB, typical

10 GHz to 20 GHz 3 dB, typical

20 GHZ to 30 GHz 4 dB, typical

30 GHZ to 40 GHz 5 dB, typical

40 GHZ to 45 GHz 5.5 dB, typical

45 GHZ to 50 GHz 6 dB, typical
Damage Level
E8362A + 30 dBm, typical
E8363A + 30 dBm, typical
E8364A + 30 dBm, typical
Maximum DC Level
E8362A +/- 40 V, typical
E8363A +/- 40 V, typical
E8364A +/- 40 V, typical

Table 51: Coupler Outputs (Port 1 Cplr Arm, Port 2 Cplr Arm)

Description $pecification Slipplemental Information

Damage Level

E8362A + 30 dBm, typical
E8363A + 30 dBm, typical
E8364A + 30 dBm, typical
Maximum DC Level

E8362A +/- 7 V, typical
E8363A +/- 7'V, typical
E8364A +/- 7 V, typical
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Test Set Block Diagrams
E836xA Standard Configuration and Standard Power Range

'------------------------------------------------'

e
B &
G

E836xA - Option UNL Standard Configuration with Extended Power Range and Bias

.------------------------------------------------I

e
& &
=

F
1
1
1
1
1
1
1
1
1
1
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Test Set with Option 014 Block Diagrams
E836xA - Option 014 Extended Configuration and Standard Power Range

]
. L L L )]

-
Item Description Item Description
a SOURCE OUT h RCVR B IN
b RCVR R1 IN i CPLR ARM
c SOURCE OUT i PORT 2
d CPLR THRU k CPLR THRU
e PORT 1 I SOURCE OUT
f CPLR ARM m RCVR R2 IN
g RCVR AN n SOURCE OUT
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E836xA - Option UNL&014 Extended Configuration with Extended Power Range and Bias - Tees

]
. L L L )]

-
ltem Description Item Description
a SOURCE OUT h RCVR B IN
b RCVR R1 IN i CPLR ARM
C SOURCE OUT i PORT 2
d CPLR THRU k CPLR THRU
e PORT 1 I SOURCE OUT
f CPLR ARM m RCVR R2 IN
g RCVR AN n SOURCE OUT
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5 Equations Used to Generate Uncertainty Curves
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This topic contains the measurement uncertainty equations used to generate the uncertainty curves in the
Specifications document. It also contains general information about determining system measurement
uncertainties.

Learn about the following subjects:
= Measurement Uncertainty Equations
» Forward Reflection Uncertainty
= Forward Transmission Uncertainty
= Reverse Reflection Uncertainty
= Reverse Transmission Uncertainty
= Sources of Systematic Errors
= Sources of Random Errors
= Determining Expected System Performance
= Determining Cable Stability Terms (Cg1, Cr2, Ctm1, Ctmzs Crp1, Crpo)
=  Measurement Errors
=  What is Measurement Calibration?
=  Why is Calibration Necessary?

Measurement Uncertainty Equations

Any measurement result is the vector sum of the actual test device response plus all error terms. The precise
effect of each error term depends on its magnitude and phase relationship to the actual test device response.
When the phase of an error response is not known, phase is assumed to be worst case (-180x° to +180°).

View the abbreviations for residual systematic errors used in the equations.
View the abbreviations for random errors used in the error models and equations.

Forward Reflection Uncertainty
Equation 1: Forward Reflection Magnitude Uncertainty

A5 ymap = «fr(ﬂy sfemafic+ .S'EEEJ:'IJ'{}I)E + Noise®

Where:

Spstematic= Epp+ Epplyy + Eaplily + Eppla) 810 T 45400,
Stability = m

¢ = Chaall +511) +4CTa + ChaaS15h

B = Ryl + 5 +2RnS1” + R’

Noise® = ENI.S'1133+N§-

Equation 2: Forward Reflection Phase Uncertainty

5-2



E‘Slln:pka_iej _ Sin—l[«"(éjlsfemﬂﬁc +'5:5{Ehmj )2 +Nm’sez] +2C
Where:
Systemaiic= Eppt Fppl |+ Eoplyy + Ep o'y 1 St sinA 208,
Sabilify = m
= Chaa(l+80+4CHaf+ Carasn &
B! = (Ry(1+57]) "’ERJ"PE"n-j2 + (Reg S Sy
Moise? = (NFS'11:|2+I‘-§-

Forward Transmission Uncertainty
Equation 3: Forward Transmission Magnitude Uncertainty

A8 mag = -."[I:S_}' stemafic+ Sfﬂflifif_}l:lj + Noise”

Where:

Apstematics Egpt dn (Bpp+Eoply + Eppint Eapf ppliy S12+ 4pd
dabilify = «JI'CTRE

= B Chan + C?M"‘Ecmglﬂg"‘icmgnlzl

B = B (Rp + Ry P+ (R + Ry

Noise® = I:N_:rSgl:]z +I'-.i§..~

Equation 4: Forward Transmission Phase Uncertainty

. ., 2 .
_ .- -."[I: sfemafic + Sfabilify)” + Noise
L5 phasey = S0 [ 2 o s Z]"'Crm"'crm

Where:
spstamatic = Egpt 5o (Fppt Eopd|) + E pplion + FopF ol 0+ s10A 2))
Stabilify = Mol &
C' = 531(Ca + Chaga+ (Cor¥1)° + (Caaa)™)
2 2
B = 5)(Rpy+ Ryhi))'+ Ry + RS
Moise® = (Nf.ﬁ'gljg +N§-

Reverse Reflection Uncertainty
Equation 5: Reverse Reflection Magnitude Uncertainty
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Ad agy = *\"rE.S:}I sfematic+ ,5?:2511'31'{}')2 + Noise®

Where:
Systematic= Fpp+ Epplly + Eoplon + Fppfo) By + A 00

dabiliiy = :-.IC'2+R2

c* = Chaa(l +5%) +4Chash + Chaa s
B = (Rl + 8 + 2R 80" + (R 8y, 510
Moise® = (I'-.i'j,..S"Hjj +N§?

Equation 6: Reverse Reflection Phase Uncertainty

. . .
- «Jr(.'i‘ sfemafic +Sfabilif;” + MNoize

Where:

Systematic= Eppt+ Epolin + Foupliin + F ool 8o+ minid 21 5,
diabhilify = «.IC'2+R2

= Chpp(l + 50 + A0 o5 + Cap g S 5

B = Rytl + 580+ 2R ) +iR gy Sy

MNoise® = |:1"-.TJ..5‘22)2 +N§.

Reverse Transmission Uncertainty
Equation 7: Reverse Transmission Magnitude Uncertainty

ﬂglﬁn:mag) = -‘IIrI:S_}' stematic+ Sfabilifp )2 + Moise®

Where:

Sy stemafic= Expt Sa(Erp+ Eoplin + Eppli)) + Eup By o8008 +App
Sabilify = «m

ct = fuiczmﬁcﬁ"m"‘icglﬂlﬂz"‘E'fmﬂg;ﬂj)

R = SRy + Ry S + Ry + R 800

Moise® = (Npﬁ‘ujz+}-§-

Equation 8: Reverse Transmission Phase Uncertainty

} . LB .
_ -l -."[I: stematic + Siabilifn)™ + Naoize
Ay phasey = S [ . 7a 2 2]"":1‘?1"' Cre
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Where:
Spstematic = Eept S (Bpp+ Eoplon T Ep o) + Eup Bp p8 155+ smiA g0
Atahilify = ﬁJC’2+R2
y 2

C = S5 Chaa + Cinea + (10" + (Caaa) )

2 2
R = fufiﬂn"'-ﬁmgnj +(Rpy + R ppdin)™)
Moise® = (j"-.ff.fw"lgj2 +N§~

Sources of Systematic Errors

The residual (after measurement calibration) systematic errors result from imperfections in the calibration
standards.
For reflection measurements, the associated residual errors are:

residual directivity residual load match

residual source match residual reflection tracking

For transmission measurements, the additional residual errors are:
residual crosstalk residual load match

residual source match residual transmission tracking

The listing below shows the abbreviations used for residual systematic errors that are in the uncertainty
equations.

Epr = forward residual directivity Esr = reverse residual source match

Esr = forward residual source match Egg = reverse residual reflection tracking
Egrr = forward residual reflection tracking  Exg = reverse crosstalk

Exr = forward crosstalk E.r = reverse load match

E.r = forward load match E+r = reverse transmission tracking

E+r = forward transmission tracking Ay = magnitude dynamic accuracy

Epr = reverse residual directivity Ap = phase dynamic accuracy

All measurements are affected by dynamic accuracy. Dynamic accuracy includes: errors during internal self-
calibration routines, gain compression in the microwave frequency converter (sampler) at high signal levels,
errors generated in the synchronous detectors, localized non-linearities in the IF filter system, and from LO
leakage into the IF signal paths.

Sources of Random Errors
The random error sources are
® noise
e connector repeatability
e interconnecting cable stability
There are two types of noise in any measurement system:
1. low level noise (noise floor)
2. high level noise (trace noise)

Low level noise is the broadband noise floor of the receiver which can be reduced through averaging or by
changing the IF bandwidth.

High level noise or trace noise is due to the noise floor of the receiver, and the phase noise of the LO source
inside the test set. It is worsened by reducing the IF bandwidth. Using a high stability 10 MHz time base can
reduce high level noise.

A high stability time base is standard with PNA models E8356/7/8A and E8362/3/4A. It is available as Option
1E5 with PNA models E8801/2/3A and N3381/2/3A. Option 1E5 replaces a 10 ppm time base with a 1 ppm time
base.
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Connector repeatability is the random variation encountered when connecting a pair of RF connectors.
Variations in both reflection and transmission can be observed.

Cable stability is dependent on the cable used and the amount of cable movement between calibration and
measurement.

The listing below shows the abbreviations used for random errors in the error models and uncertainty
equations.

Ng = noise floor Cru2 = port 2 cable magnitude transmission
stability

Nt = trace noise C1p2 = port 2 cable phase transmission stability

Crq = port 1 cable reflection stability Rgry = port 1 connector reflection repeatability

Ctw1 = port 1 cable magnitude transmission Rt = port 1 connector transmission repeatability

stability

Ctp1 = port 1 cable phase transmission stability Rgr2 = port 2 connector reflection repeatability

Cr2 = port 2 cable reflection stability Rz = port 2 connector transmission repeatability

Determining Expected System Performance
Improper connection techniques and contact surfaces can degrade measurement accuracy.

Proper connection techniques include using a torque wrench with proper torque limits, ensuring that the
connector pin depths meet specifications, ensuring that the center conductor of sliding loads is properly set, and
observing proper handling procedures for beadless airlines.

Contact surface errors are caused by improper cleaning procedures, scratches, worn plating, and rough seating.
View more information on connector care

If proper connection techniques and connector care is observed, the following table provides an indication of
connector repeatability.

Connector Repeatability (Rg;, Rro, R71, and Ry,)

Connector Type Connector Type

Frequency Range |Repeatabi|ity Frequency Range |Repeatabi|ity
2.4-mm 3.5-mm

0to2 GHz 0.0002 0to2 GHz 0.0001
21020 GHz 0.0004 2108 GHz 0.0003
20 to 36 GHz 0.0006 8 to 20 GHz 0.0006
36 to 40 GHz 0.0008 20 t0 26.5 GHz 0.0010
7-mm Type-N

0to2 GHz 0.0001 0to2 GHz 0.0006
2108 GHz 0.0003 2108 GHz 0.0006
8to 18 GHz 0.0006 8to 18 GHz 0.0010
Type-F Waveguide

0to 3 GHz 10.0006 0 to 40 GHz |0.0002

Determining Cable Stability Terms
(CR1s cRZs cTM1; cTMZs cTP1s CTPZ)

Cable stability is dependent on the cable used and the amount of cable movement between calibration and
measurement. Values for cable reflection stability are determined by connecting a fixed load to the free end of
the cable and measuring the change in reflection coefficient after flexing the cable through the normal range of
cable movement for a particular setup. Cable transmission stability is determined by connecting a short to the
free end of the cable and measuring the change in reflection coefficient due to changes in cable position.

Graphics 1-3 demonstrate concepts useful in determining cable stability. In each case, a cable (part number
8120-4779) was connected to port 1, with a fixed load connected to the free end. A reference trace is obtained
by measuring S;; with the free end held close to port 2 and storing the results in memory. Two additional S;4
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measurements are made; one with the cable flexed out to its straight position and the other with the cable
positioned back to the same location as reference trace. As shown in Graphic 1, the flexed position
demonstrates the effect of moving the cable after calibration. The repeatability trace demonstrates the stability
of the cable when moved to its original position.

Cable Stability with Fixed Load Connected
-30 B [ [ |
i
g -50
% -60
S N AN
7 / \//\\ I[T'\V ;h/,\ ATAVEY {,X')n/,l"\v VI
AW \ A
* AR AR ALy B
B E R RNANE v
' TA/ ' A
-100 ”
0 1 2 3 4 3 6

Frequency (GHz)

Graphic 1 demonstrates the concepts useful in determining cable reflection stability. A fixed load is connected to
the free end. The DATA-MEM feature provides an indication of the cable reflection stability. A 60-dB peak on the
chart yields a reflection stability estimated as 10”2 or 0.001.

Graphic 2

5-7



Cable Stability with Short Connected
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Graphic 2 and Graphic 3 demonstrate the concepts useful in determining cable transmission stability. A short is
connected to the free end. The DATA/MEM feature provides an indication of the two-way cable transmission
stability. The one-way transmission magnitude stability is determined by dividing the two-way magnitude
measurement by two before it is converted to linear. A 0.013-dB peak on the chart yields transmission
magnitude stability estimated as 10°°"¥*% 1 or 0.00075. The one-way transmission phase stability is determined
by dividing the two-way phase measurement by two.

Graphic 3
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Cable Stability with Short Connected
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Cable movement often has a much larger effect on phase measurements than magnitude measurements.
= Measurement Errors

=  What is Measurement Calibration?

=  Why is Calibration Necessary?
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