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NI PXI-5690 Specifications

RF Preamplifier

CORFaALBCE BERER-JHEFENTNET,

Specifications are valid under the following conditions unless otherwise noted:
. 15 minutes warm-up time at 25 °C ambient temperature

. Calibration cycle maintained

. 100 kHz to 3.0 GHz

Typical values define an average unit measured at a nominal ambient temperature of 25 °C.

Maximum and minimum values are valid over a temperature range of 0 to 55 °C unless otherwise noted.

Channel 0 (CH 0)

Figure 1 shows the hardware block diagram for the
NI PXI-5690.

Main Path Specification Value
CHOIN C_?t_ |l> :[e? CHOOUT Gain calibration accuracy +0.4 dB”
= s = Gain variation by temperature Less than —0.03 dB/°C
AttertﬁgtorMain o Maximum output power +20 dBm
CH1IN g > 2 CH1O0UT Output 1 dB compression +18 dBm typical
= Direct Path = Second harmonic at +4 dBm —40 dBc typical
Figure 1. NI PXI-5690 Hardware Block Diagram Survival input power 10 dBm maximum
DC voltage at input +20 V maximum’

Frequency Range

Frequency range.......c..cccceeeeervennene 100 kHz to 3.0 GHz
Channels
Number of channels.............ccccee.. 2

Channel 0.......cccocevevenecercnenne Fixed gain

Channel 1 Programmable gain

* Under 500 KHz, +1.5 dB. For all frequencies, degrades
by +0.03 dB/°C outside by 15 to 35 °C temperature range.

f Nondamaging for steady-state DC only. Direct path
passes input DC level to output.
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Channel 1 (CH 1) Channel 0 Performance

Main Path Specification Value
40 I I I
Gain calibration accuracy +0.4 dB* 38 || - ==~ Typical Gain, CH 0
36 |-{ =™ Minimum Gain, CH 0
Gain variation by temperature Less than —0.03 dB/°C a4
. e Vo e sl I Py S
Maximum output power +20 dBm S % B i i L LT T .
c
T
Output 1 dB compression +16 dBm typical © 28
26
Second harmonic at +4 dBm —40 dBc typical 24
22
Survival input power +20 dBm maximum 20
(with attenuation) 0 400M 800M 1.2G 1.6G 2.0G 2.4G 3.0G
Frequency (Hz)
DC voltage at input +20 V maximum’
. i int
* Under 500 KHz, =1.5 dB. For all frequencies, degrades Figure 2. Gain
by +£0.03 dB/°C outside by 15 to 35 °C temperature range.
f Nondamaging for steady-state DC only. Direct path 11
passes input DC level to output. 10
~ 9
[as]
S 8
Direct Path Specification Value £ 7
(=]
L 6
Insertion loss calibration accuracy +0.4 dB* 2 5 S S I P PP P e L
2 Lo <
Zz 4
Survival input power +20 dBm maximum 3 -~ Typical NF, CH 0
(with attenuation) 5 ~L— Maximum NF, CH 0
[ [ [
DC voltage at input +20 V maximum® ! 0  400M 800M 12G 16G 20G 24G 3.0G
N j Frequency (Hz)
Under 500 KHz, +1.5 dB. For all frequencies, degrades by
+0.03 dB/°C outside by 15 to 35 °C temperature range. i o
. . Figure 3. Noise Figure (NF)2
T Nondamaging for steady-state DC only. Direct path
passes input DC level to output.
5.0 I I I I
4.6 |-== =~ Typical S11,CH O
40 H— — Maximum S11, CH 0
B T Typical S22, CH 0
2 38 || —— Maximum $22, CH 0
— 34
g I S S [N P U g
3 3.0
> 26
2.2
1.8 = =T
- Lewene >0
14 === SR e T s L
0 400M 800M 12G 1.6G 2.0G 2.4G 3.0G
Frequency (Hz)

Figure 4. Input and Output
Voltage Standing Wave Ratio (VSWR)

I Typical flatness +0.5 dB.

2 For all frequencies, typical NF variation of < 0.8 dB across entire operating temperature range.
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Frequency (Hz)

Channel 1 Performance, Main Path
30 oe=EEeE =T
28 3= I
26 LTS
24 BRI T
E 22 = 26 S
%20 22 == ST S
=~ 18 S g—— 7Tl e
g 13 14 —— BRakl
‘§' 12 g 10 —
e} 12 |- -~~ Typical TOIl, CH 0 T 6
|| =1— Minimum TOI, CH 0 — T
6 S 2
4 T T T
5 I | | -2
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0 400M 800M 12G 1.6G 20G 24G 3.0G el —
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Frequency (Hz) 14 B --
0  400M 800M 12G 1.6G 20G 24G 3.0G
Figure 5. Output Third Order Intercept (TOI)! Frequency (Hz)
==="*. Typical Gain Range, CH 1 Main Path
~——— Minimum Gain Range, CH 1 Main Path
-39
—41
— ; ; 2
g4 Typical Isolation, CH 0 Figure 7. Programmable Gain Range
5 45 Minimum Isolation, CH 0
T 47
8 a9 15
8 51 [ —
® 14
[
2 53 4 LA P S - 13 —
Q l"' /
T 55 y r (i _ 12
-57 8 11
oo [ | o 10
3
0  400M 800M 12G 1.6G 20G 2.4G 3.0G 29 T
Frequency (Hz) o 81 ===+ i e B
2 7 -
2 ——t=
Z 6p*
i ) 5 ['==+~. Typical NF, CH 1 Main Path |
Figure 6. Reverse Isolation B | Maximum NF, CH 1 Main Path |
3 \ \ \ \ \
0 400M 800M 12G 1.6G 20G 24G 3.0G

Figure 8. Noise Figure (NF)3

! For all frequencies, typical TOI variation of <2.5 dB across entire operating temperature range.

2 Available in nominal 1 dB steps.

3 For all frequencies, typical NF variation of <0.8 dB across entire operating temperature range.

© National Instruments Corporation

NI PXI-5690 Specifications




Channel 1 Performance, Direct Path

5.0 T T I I I
4.6 H ==~ Typical S11, CH 1 Main Path
4o H— — Maximum S11, CH 1 Main Path
B B EEEEaEY Typical S22, CH 1 Main Path
= 38 [1—— Maximum S22, CH 1 Main Path
g 3.4
2 3.0
> 26
2.2
1.8
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T e e e R Y
0 400M 800M 1.2G 1.6G 2.0G 24G 3.0G
Frequency (Hz)
Figure 9. Input and Output VSWR
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Figure 10. Output TOI'
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Figure 11. Reverse Isolation

! For all frequencies, typical TOI variation of <2.5 dB across entire operating temperature range.
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Figure 12. Insertion Loss
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Figure 13. Input and Output VSWR
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Hardware Front Panel

T NSTROMENTS
NI PXI-5690
RF Preamplifier

ACCESS  ACTIVE
100 kHz-3.0 GHz
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-10 dBm
MAX
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CHO
ouT
20 dBm|
MAX
50 Q )
IN \
H20 dBm
MAX

= | |[With ATTN|
50 Q

CHA1
ouT

H20 dBm
MAX

509)

@I_

Figure 14. NI PXI-5690 RF Preamplifier Front Panel

CHOIN
CONNECLOT ....ovvniiiiiiiciciinine SMA female
Impedance .. 50 Q
Coupling ...c.ceevveverenrenrcieerenne AC
Input Amplitude .......cccceevruenneee. —10 dBm maximum
CHOOUT
CONNECLOT ... SMA female
Impedance ........cooeceevercecnnnnenne 50 Q
Output Amplitude +20 dBm maximum

! Direct path passes input DC level to output.
2 To achieve required level of attenuation, set gain to:
<15dB : <I1.5 GHz input frequency
{ <10dB : >1.5 GHz input frequency
Otherwise, maximum input power is +15 dBm.

© National Instruments Corporation

CHI1IN
Connector........cccoueueureiviciciicieane SMA female
Impedance.........oeeveevenenencnens 50Q
Main Path Coupling..................... AC!
Input Amplitude........ccccoeverennene +20 dBm maximum
(with attenuation)?
CH10UT
CONNECLOT ....eereneiieveierieeeieeene SMA female
Impedance...........ccocceevcennucncnne 50 Q
Output Amplitude .........ccccocuueee +20 dBm maximum

Power Requirements

Power Rail Maximum Typical
(Vo) Current (mA) Current (mA)
+3.3 150 110
+5 0 0
+12 350 300
-12 10 3
Calibration
Interval .....ccooeovivininiiiiiieiees 1 year
Physical Dimensions
NI PXI-5690 module
(LXWXH) o 3U, One Slot, PXI/cPCI
Module
21.6x2.0x 13.0cm
(8.5x0.8x5.11n.)
Weight ... 263 g (9.2 0z)
Environment

Maximum altitude ..........ccooeeeennennes

Pollution Degree..........ccocevvvuennnnnen.

Indoor use only.

2,000 m (at 25 °C
ambient temperature)
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Operating Environment

Ambient temperature range............. 0to 55 °C (Tested
in accordance with
IEC 60068-2-1 and
IEC 60068-2-2.)

Relative humidity range .................. 10% to 90%,
noncondensing (Tested
in accordance with
IEC 60068-2-56.)

Storage Environment

Ambient temperature range............. —40 to 70 °C (Tested
in accordance with
IEC 60068-2-1 and
IEC 60068-2-2.)

Relative humidity range .................. 5% to 95%,
noncondensing (Tested
in accordance with
IEC 60068-2-56.)

Shock and Vibration

Operational shock..........cccccevenuennee. 30 g peak, half-sine,
11 ms pulse (Tested
in accordance with
IEC 60068-2-27. Test
profile developed in
accordance with
MIL-PRF-28800F.)

Random vibration

Operating ... ...51t0 500 Hz, 0.3 g;ns

Nonoperating ..........cccccceveeereenene 5t0 500 Hz, 2.4 g,
(Tested in accordance
with IEC-60068-2-64.
Nonoperating test profile
exceeds the requirements
of MIL-PRF-28800F,
Class 3.)

Specifications subject to change without notice.

Safety

This product is designed to meet the requirements of the
following standards of safety for electrical equipment for
measurement, control, and laboratory use:

. IEC 61010-1, EN 61010-1
. UL 61010-1, CSA 61010-1

E Note For UL and other safety certifications,
refer to the product label, or visit ni . com/
certification, search by model number or
product line, and click the appropriate link in the
Certification column.
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Electromagnetic Compatibility

This product is designed to meet the requirements of the
following standards of EMC for electrical equipment for
measurement, control, and laboratory use:

. EN 61326 EMC requirements; Minimum Immunity
o EN 55011 Emissions; Group 1, Class A
o CE, C-Tick, ICES and FCC Part 15 Emissions; Class A

Note For EMC compliance, operate this device
with shielded cables.

CE Compliance
This product meets the essential requirements of applicable
European Directives, as amended for CE marking, as follows:

. 73/23/EEC; Low-Voltage Directive (safety)

. 89/336/EEC; Electromagnetic Compatibility Directive
(EMC)

@ Note Refer to the Declaration of Conformity
(DoC) for this product for any additional regulatory
compliance information. To obtain the DoC for this
product, visit ni.com/certification, search by
model number or product line, and click the
appropriate link in the Certification column.

E EU Customers At the end of their life cycle, all
"= products must be sent to a WEEE recycling center.
For more information about WEEE recycling
centers and National Instruments WEEE initiatives,

visit ni.com/environment /weee.htm.
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NI PXI-5690 %

RFFU7 7

RIS BITERDIEORY . LUTORGTICENVTENTY.

o REBEERE25CTD 15 BD U +— LT v THE

s —FElCHFFEN/IFrUTL— a3 RER

* 100 kHz ~ 3.0 GHz

FEEIL. 26 CORMARBRETAE SN FHEMEZERET HDICEASINET.
RIEMOZVRY,. RAESLUHMERF, 0~ 55 COEEATHENTT .

TIZNIPXIB690 DN— R D 7 70y I R%ERL a’--‘, “/*}[, 0 (CH 0)

£7.
I I NRAHEE &
CHOIN Q—D—QCHOOUT NN AN -
h T T4 Fv VT V—2 a3 VEE +0.4 dB
BEICL DA URE -0.03 dB/ Tk
AL BT
. AR ' RALNEN +20 dBm
oH1IN (& D CHIOUT | i | OB S +18 dBm (%)
e +4 dBm TOE 2 B ~40 dBc ()
B 1 NIPX5690 N— KD 17 7Oy &R EHANEA -10dBm (B&X)
Bk AH1E5 DC BE 20V (BK) *
N N * 500 kHz %, +1.5dB, TR TOBREMITHY.
PR v 100kHz~30GHz 1157 35 CovimpraBmsTIZ 1 CIoD& 003 B & T
LET,
Froxl =7
o " EEIRED DC IS L TOBTHRIET B &35 Y
RS S— 2 Eth, 54 L2 FIRIEAH DC LALEEAICHE
B A 1 21 O B BETA > =
F o 2RI T TOISRINTA

¢ NATIONAL
’ INSTRUMENTS



Fyox1 (CHT)

Fv 200 t§EE

AL IR {E
TAFY T -2 a VHEE 0.4 dB~
BEICLSDTA URE -0.03 dB/ ‘CKifi
BRAHAES +20 dBm
Hi71 1 dB EH4E +16 dBm (HF#8)
+4 dBm TOE 2 &K -40 dBc (F#)
EBFANEN +20 dBm (&X)

(H=HY)
AN DC ERE 20V (&K) ¥
* 500 kHz K. +1.5 dB, I RN TORKEICHZY.
15 ~ 35 COREZHREITIE 1 CICD&E +0.03 dB &
TLET,
T EBIRED DC ICH L TOATHIET S &EHY
FRA, 41T FRRIFASTDC LNV ERDICE
LET,

ALV bR -]
BABKFYUTL—2ay +0.4 dB*
BE
EBEANEN +20 dBm (&XK)

(R=EHY)
AN DCERE 20V (&X) 1

* 500 kHz K. 1.5 dB. I XNTOREKEKICH/-
Y, 15~ 35 CORELHEIMNTIZ 1 CIZDE £0.03
dBIETF L&,

P EERED DC LML THDAHTHIBT DI LEH
UEBA. F14L 0 RSRIFAHDC LRILELEA
ICELED,

' BET7S5y xR +05dB.

40 \ \ \
38 {{ ==~ #5712 CHO
36 —_ BINTAY CHO
34
e AT
,\} 30 2ol
X 28
26
24
22
20
0 400M 800M 1.2G 1.6G 2.0G 2.4G 3.0G
A% (Hz)
2 A1
11
10
9
= 8
Z 7
ol
s ae-l .-
® L -
3 =N REMTIRBM.CHO
> T ZAMEEB.CHO
1 [ [ \
0 400M 800M 12G 16G 20G 24G 3.0G
AR (Hz)
3 M#EIE/H (NP2
5.0 T T T
46 |{=="~ 1F%ES11,CHO
42 | |— — ®XS11.CHO
il ] PP, 1E#£S22 CH O
= 38— Bxs22.CHO
%:3.4_______ — 1 117
2 3.0
> 26
22
1.8 - S
o e I T
10 Lo
0 400M 800M 1.2G 1.6G 2.0G 24G 3.0G
AR (Hz)

B4 SEETKL

(VSWR: Voltage Standing Wave Ratio)

2 IRTOERBICHE> T, £EFERESRERET <0.8 dB DIE%E NF RE.

NI PXI-5690 {14k

ni.com/jp



~ ~
Froxb 1 %R AL NRR
30 oe=sE—E s
28 e
26 i
24 o —
2 22 * 26
20 S ..
% 18 ‘\‘ 22 e
5 16 : B — T e
= 14 —— S~
R 12 = 1 ~——
H 10 {2272 1= % 10 —
8 ~ {Z#TOI.CH O z
6 [ |m— ®nT0I.CHO — Q6
| | | :t\
5 I — 2
o \ \ \ -2
S —
0  400M 800M 1.2G 16G 20G 24G 3.0G -6 | — -
B (Hz) T I AT CETPE :
14 o1t
- 0 400M 800M 12G 16G 20G 24G 3.0G
B|5 Hh3xkA>E7~ TON! R (H2)
S=e T CRESAUEEEL CH 1 AU /AR
T——— BNFAUEEE. CH 1 A2 /SR
-39
—41
_ T8 e, BT AIZIE . CH O 7 JOUSRTNGT A SEE?
Q0 -45 B/NEH EIERE, CHO
w47
M 49
E -51 1 — |
EE| _53 4 LA T - 14 | —
(b 13
-55 y 12 —
-57 ‘ ‘ a1
-59 210
0 400M 800M 12G 16G 20G 24G 3.0G # o
B (H2) -] N N . — I P s
B 7 =
6 | :
. — —aes BB CH 1 AL /RR
] 5 5 EEMEEH. b
6 EHRIRE 4 | — BXHEES OH 1 A12/R]
3 T T I I \
0 400M 800M 1.2G 1.6G 2.0G 24G 3.0G
FER ¥ (Hz)

8 MTHH (NP3

V IRTORBMICOIZ> T, 2EIFREEEET<25 dB DFETOI RE.
2 /AF5 1 dB %A THEARTAE,
S IRTOBEEHKIChz> T, £EMEREHET< 0.8 dB DIE% NF FE.

© National Instruments Corporation 3 NI PXI-5690 14



Frox11EBE. LV I bR

5.0 I I I I
46 [H ==~ BES11.CH1 A(VKR
a2 ||/ — BAST.CH1 A28 0.0
D R S22, CH 1 A2 /SR o2 b
2 38 [|—— BAS22, CH 1 Af/8R :
=~ 34 0.4 <
o ~~'~.
230 —06 N
> 26 -08 BT
22 -1.0 Tl
18 @ 12 e
1.4 T nmERn] K 14
10 lmomiEm~ i B T ;"J'(‘L -1.6
0 400M 800M 12G 16G 20G 2.4G 3.0G = s
R (H2) = 0
22
Lo 24
B9 ANnBBLUHT VSWR o6 N
2.8
-3.0
o8 0 400M 800M 1.2G 16G 20G 24G 3.0G
26 K% (Hz)
D i A B
22 T - SCREBARK. CH 1 AALIRIR
2 x . —— BABAMRK. CH1AALIRIR
g e
S 12 X 12 EAEK
R 10
8
6 | §
5 [[--~~m®Tor CH 1 Aqorix = 20
0 | == B/ITOI.CH 1 A /8%
5 ‘ : : ‘ 18
0 400M 800M 1.2G 1.6G 20G 24G 3.0G
AR (Hz) =
< 16
o
=
2
10 £ 1O 14
-1
1.2 ‘_.y‘"“# N
,\\'4\ Do, &:,;'f
—22 I I I T T | 1.0 v i
=26 || wwern REFHAMRIE, CH 1 A2/ 0 400M 800M 12G 1.6G 20G 24G 3.0G
-30 — BMFERAEE,CHA AU /IR | A% (H2)
-34
Q0 -38 =~ ~ BHES11, CH1 AL IIR
) 42 e, EHES22 CH 1 A ALR/RR
14 46 BASTBEUS22, CH1 FALIM/SR]
= _50 4 Pl \
5ot NN
e |/ v 13 ANBLTHS VSWR
—66 ‘T}
-70
0 400M 800M 12G 16G 20G 24G 3.0G
iK% (Hz)
B 11 #AMEmE
' IRTORABHICHIZ> T, 2BEREFHET< 2.5 dB DFE TOI RE.

NI PXI-5690 {14k

ni.com/jp



N—=Foxz7nz70Y RV

W NsThuMENTS
NI PXI-5690
RF Preamplifier
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