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1 Introduction

Product Name: Solid-State High-Power Amplifier Module;
Model No.: AMT-SPA5556-2500P;
Series No.: 200028655

Quantity: 1 unit

2 Test Preparation

Before starting the test, the following equipment and test accessories

must be prepared. Details are provided in Table 3-1.

Table 1: List of Test Instruments

No. Equipment Instrument QTy Remarks
Name Model
1 VNA N5245A 1 Set
Coaxial Cable
2 /
Assembly 4 pes
3 Signal Generator AT E8257D 1 Set
4 Power Meter NRP-Z85 1 Set
5 Spectrum Analyzer AT 8565EC 1 Set
Directional  Coupler
6 /
Load Assembly 15et
7 Signal Generator DG4202 1 Set
3 Functional Specification Testing
Table 2: Functional Test Record Form
No. Test Item Test Result Remarks
1 Capability for p.ullse IS|gnaI power Compliant
amplification
Amplifier has over-voltage
protection, under-voltage
protection, over-current protection,
2 over-reflection protection, Compliant
over-temperature protection, pulse
width limit, duty cycle limit, and
repetition rate protection functions
3 Has working status indicator light Compliant
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4 Performance Specification Testing

4.1 Operating Frequency
Table 3: Operating Frequency Test Record Form

Test Item Test Result Remarks
Operating 5.5GHz-5.65GHz
Frequency
Spec. Requirement Operating Frequency: 5.5GHz-5.65GHz
Conclusion: Compliant Test Date:

4.2 Rated Output Pulse Power
Table 4: Rated Output Pulse Power Test Record Form

Test Item Test Result Remarks

Rated Output

Pulse Power 22500W

Spec.

. Rated Output Pulse Power: 22500W (64dBm)
Requirement

Conclusion: Compliant Test Date:

4.3 Maximum Input Power
Table 5: Maximum Input Power Test Record Form

Test Item Test Result Remarks

Maximum Input

Power +3dBm

Spec.

. Maximum Input Power: <+7dBm
Requirement

Conclusion: Compliant Test Date:
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4.4 Power Gain
Table 6: Power Gain Test Record Form

Test Item Test Result Remarks
Power Gain 64.33dB-64.44dB
Spec. .
) Power Gain: =57dB
Requirement

Conclusion: Compliant Test Date:

4.5 Power Gain Flatness

Table 7: Power Gain Flatness Test Record Form

Test Item Test Result Remarks
Power Gain <+0.06dB
Flatness
Spec. Power Gain Flatness:<+1.0 dB
Requirement

Conclusion: Compliant Test Date:

Table 8: Output Power and Power Gain Test Data

Frequency | Input Cable Input Output Actual Power Gain (dB)
(GHz) Loss (dB) (dBm) | (dBm) | (Output - Input + Cable Loss)
5.5 3.13 3 64.20 64.33
5.52 3.12 3 64.22 64.34
5.54 3.13 3 64.23 64.36
5.56 3.17 3 64.18 64.35
5.58 3.19 3 64.22 64.41
5.6 3.21 3 64.14 64.35
5.62 3.22 3 64.21 64.43
5.64 3.25 3 64.19 64.44
5.65 3.25 3 64.16 64.41
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4.6 Modulation Type, Pulse Width, Duty Cycle
Table 9: Modulation Type, Pulse Width, and Duty Cycle Test Record Form

Test Item Test Result Remarks
Modulation Type Drain Modulation
Pulse Width 100uS
Duty Cycle 10%
Modulation Type: Drain Modulation;
Spec. Requirement Pulse Width: <100uS;
Duty Cycle: 10%;

Conclusion: Compliant Test Date:

CH1 Pulse waye ON requency

requency 00001 '000.000000 Hz

Amplitude 05.000V

offset 2. S5OV
Duty cycle 1 0- (m
phase 000.0°

sine wave

Frequency 00 '010' 000.000 '000 Hz

Amplitude 05.000V 50.0% duty cycle
offset 0.00 V Phase000.0°

Figure 1: Duty Cycle Test Result
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4.7 Modulation Pulse Rise and Fall Time

Table 10: Modulation Pulse Rise and Fall Time Test Record Form

Test Item Test Result Remarks
Modulation Pulse
<
Rise and Fall Time =100ns
Spec. Requirement Modulation Pulse Rise and Fall Time: <100ns
Conclusion: Compliant Test Date:
LCL
Trace Ctrl
Gate
g234
....... | Auto Scale |
1 |
¥:Start-50 Ous 20,0us/Div Y Top70.00dBm 3 00AB/Div
X Start | -50.00us . 42.0ns - 39.8n= |
X Scale| 20.00us —__ 100ns — 100ns Gate
Y Max [70.000dBm <> 103us - Comrol |
¥ Scale|3.000dB =
10f1
Figure 2: Modulation Pulse Rise and Fall Time Test Result
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4.8 Pulse Droop

Table 11: Pulse Droop Test Record Form

Test Iltem Test Result Remarks
Pulse Droop <0.68dB
Spec. Requirement Pulse Droop: <1dB
Conclusion: Compliant Test Date:
1cl
Gate Ctrl
Gate.
fH234
/
Select
(L TgDel
: : : : : : Marker
£ Start- 50 Ous 20 0us/Div ¥:Top70.00dBm 3 .00dB/Div b
gTime: 247us | AT: 98.3us .
 Pow: 64.83dBm_ Aug:  64.18dBm L
2 Time: 100us Peak:  64.86dBm sl
Pow: 63.87dBm Pk-Avg: 0.68dB
10f2 »
Figure 3 Pulse Droop Test Result
4.9 Input VSWR
Table 12: Input VSWR Test Record Form
Test Iltem Test Result Remarks
Input VSWR <1.29
Spec. Requirement Input VSWR: <1.5
Conclusion: Compliant Test Date:
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File  Trace/Chan Response Marker/Analysis Stimulus Utility Help
9 Marker 1 |5.5727500000 GHz @m
Il s171SWR 0.050U/ 900mU —
1.40 >1 5573 GHz 1.29 Max
1.35
Min
1.30 1 R
AT /A .
R RN , Peak b
o | / AN
S \ / \
/ V\. / ‘\
120 A v - / 5 Target
\\ ,// “'\
\ / Y .
1.15 / N\ Compression
N \ / N B
\ / \\
1.10 . N Tracking
\‘\ on | OFF
1.05 ‘\ -
\\
Bandwidth »
1.00
Search...
0.95
090 |Ch1AvgF 4/4 Setup
1 >Ch1: Start 5.50000 GHz — Stop 5.65000 GHz Standard
Cont. N\ Ch1 Tri S11 C 1-Port Avg Smooth LCL 2024-11-29 09:33

4 .10 Harmonics

Figure 4: Input VSWR Test Result

Table 13: Harmonics Test Record Form

Test Result

Test Item Remarks
Frequency (GHz) Harmonics(dBc)
5.5 -50.21
5.52 -51.39
5.54 -53.12
5.56 -51.32
Harmonics 5.58 -51.73
5.6 -51.02
5.62 -50.72
5.64 -49.64
5.65 -50.19

Spec. Requirement

Harmonics: <-25dBc

Conclusion: Compliant

Test Date:
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3 Agilent 15:04:55 Jan 25, 1970

Atten 16 dB

iR

10.990000000 GHz

Lofv |-50.21 dB

['Jll 32 . "
., g

- i ST R TV
‘3 F p\'r.vm\-)\"n'.?m Vi u

Start 1.00 GHz
Res BH 3 MHz

T PR " A N
Wi ’-"vf'-k‘y"“k.,r) o N

YBH 3 MHz

Peak Search

Next Peak

a Mkrl 10.99 GHz
-50.21 dB

X

Next Pk Right

Next Pk Left

5 Min Search

th, i
PRl L “‘w"lL“k»u,-«"‘*"".,\i.""-"l..w

Pk-Pk Search

|
Mkr 5 CF

-
Stop 20.00 GHz A
Sweep 95 ms (601 pts)

Allowable CF for current span exceeded

Figure 5 5.5GHz Harmonic Test Result

% Agilent 15:05:35 Jan 25, 1970
Ref & dBm Atten 16 dB
L iR

Marker a
11.020000000 GHz
Lefv [-51.39 dB

V1 s2

$3 Lt
AA

£(f):

FTun

Swp

Shtig ol _',Hr"‘H‘J"

Start 1.00 GHz
Res BH 3 MHz

IFile Operation Status, C:\SCREN028.GIF file saved

o Y W e A
S “‘\,u‘h "‘w’\‘-r..h‘hhuw"»“' Av

Peak Search

Next Peak

a Mkrl 11.82 GHz
-51.39 dB

X
Next Pk Right

Next Pk Left

: Min Search

"-Iha.l‘f‘h‘-"w.l'-" Ay y J

A
¥ ANV LRI

Pk-Pk Search

Mkr > cr'I
R

Stop 20.08 GHz A
Sweep 95 ms (601 pts)

Figure 6 5.52GHz Harmonic Test Result
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% Agilent 15:07:32 Jan 25, 1970

Ref 18 dBm

Marker a

5.540000000 GHz

-53.12 dB

LgAwv

V1 S2 v

(\q F] \’,...\.s,,,‘r- ‘J
AR

£(f):

FTun

Swp

Start 1.00 GHz
Res BH 3 MHz

s l,nl\u.,.

a Mkrl 5.54 GHz

Atten 20 dB -53.12 dB Next Peak

iR b 4
Next Pk Right
‘ Next Pk Left
Min Search

Aol g EW I g Q*l.f/ e i I

g Pk-Pk Search

Peak Search

Mkr > cr'I
= |

More
1 of 2

Stop 20.60 GHz
YBH 3 MHz

es B 3 MHz | 3 MHz Sweep 95 ms (601 pts)

INo Peak Found

s Agilent 15:08:07 Jan 25, 1970

Ref 18 dBm

Marker a

B. 56@@@@@@@ GHz

-51.32 dB

LgAwv

V1 Ss2

Start 1.00 GHz
Res BH 3 MHz

a Mkrl 5.56 GHz
Atten 20 dB -51.32 dB Next Peak
1R *
Next Pk Right
Next Pk Left
Min Search
| é Wy "‘-‘-,.-"'\‘“"" Jh.,t"hwl‘ ,_,.,Yfp.. Py ‘\» ™
|y ‘u"\ d“ v‘-..r.-\f-.,_. o A L .“ ikt B
o T Pk-Pk Search

S3 FC \\,v.».-,..»-,\-\'}-d Wi,

Figure 7 5.54GHz Harmonic Test Result

Peak Search

I

Mkr 5> CF
e
Stop 20.00 GHz 1Mgfr§

YBH 3 MHz Sweep 95 ms (601 pts)

IFile Operation Status, C:\SCREN030.GIF file saved
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% Agilent 15:09:30 Jan 25, 1970

Ref 18 dBm

Atten 20 dB

iR

Marker a
5.580000000 GHz
-51.73 dB

LgAwv

V1 S2

S3 FCmuenttvs
AR

£(f):
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Swp

iV

Start 1.00 GHz
Res BH 3 MHz

Mochy )
Ahorts, s, [;J""'-wv' o *»."" ‘—s.,»’».,p""x.,ﬁ vl

YBH 3 MHz

Peak Search

Next Peak

a Mkrl 5.58 GHz
-51.73 dB

X

Next Pk Right
Next Pk Left

Min Search

A

1 A ) .
Y, ‘.’M‘\—' e WO WL

Pk-Pk Search

Mkr > cr'I
= |

More
1 of 2

Stop 20.00 GHz
Sweep 95 ms (601 pts)

IFile Operation Status, C:\SCRENO31.GIF file saved

Figure 9 5.58GHz Harmonic Test Result

4 Agilent 15:10:24 Jan 25, 1970

Ref 18 dBm Atten 20 dB

iR

5.600000000 GHz
-51.02 dB

LgAwv

Ul oS2|

A e .
IR | B Sl Y (i VoA Y
o ~| s WAl L
S3 FCpoenan

Start 1.00 GHz
Res BH 3 MHz YBH 3 MHz

C:\SCREN032.GIF

File Operation Status,

a Mkrl 5.60 GHz
-51.92 dB Next Peak
b 4
Next Pk Right
Next Pk Left
Min Search
1 M o,

?’-.vu“"*a"n(‘ e J\,»L__,.,u' \.‘M‘L.‘._

Pk-Pk Search

Peak Search

|
Mkr 5 CF

o |
More
1 of 2

Stop 20.00 GHz
Sweep 95 ms (601 pts)

file saved

Figure 10 5.60GHz Harmonic Test Result
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% Agilent 15:19:45 Jan 25, 1970

Ref 18 dBm

Atten 20 dB

iR

Marker a
5.620000000 GHz
Lefv |-50.72 dB

V1 s2 |
Fln, | 1
§3 FChowmprntietd LTV O T

AA
£(f):
FTun
Swp

Start 1.00 GHz
Res BH 3 MHz

fJ 1‘n-.l““.-“' Lh.,ﬂ"*v‘l.\,.sr"‘b" 7 [N

YBH 3 MHz

Peak Search

Next Peak

a Mkrl 5.62 GHz
-50.72 dB

X

Next Pk Right

Next Pk Left

Min Search

1

e sl Lo
A ~ W Nt '~'v"\l"rr—<\-'.."} Wy peitan
»

Pk-Pk Search

Mkr > cr'I
= |

Stop 20.00 GHz A
Sweep 95 ms (601 pts)

IFile Operation Status, C:\SCREN033.GIF file saved

Figure 11

% Agilent 15:11:21 Jan 25, 1976

Ref 18 dBm Atten 20 dB

iR

Marker a |
5.640000000 GHz
Lofv |-49.64 dB

V1 Ss2

Start 1.00 GHz
Res BH 3 MHz

YBH 3 MHz

5.62GHz Harmonic Test Result

Peak Search

Next Peak

a Mkrl 5.64 GHz
-49.64 dB

X

Next Pk Right

Next Pk Left

Min Search

1

e v
#, My | <l?—‘ -""\V"lq“ﬂw WA e "'*"-\"l‘“v"“'{Yl_vl""""-l,?‘
< » "“»""‘1-1-'\""-' m Iv'-"""""‘ V ] S
§3 FC oo 14

Pk-Pk Search

|
Mkr 5 CF

- |
Stop 20.08 GHz e
Sweep 95 ms (601 pts)

IFile Operation Status, C:\SCREN034.GIF file saved

Figure 12 5.64GHz Harmonic Test Result
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% Agilent 15:11:57 Jan 25, 1970 Peak Search
ﬁ:ef 18 dBm Atten 20 dB -56.19 dB Next Peak
NOFM
Log 1R *
19 Next Pk Right
dB/ ex 9
Next Pk Left
Marker a
5.650000000 GHz

Lefv |-50.19 dB

’ Min Search

ek

oA g2

A

M a
: PR Pl
P ',;""‘n""‘\ i "«.,mw,.,v'”._.v Mo '
A {

h"”‘"“t.f""‘#‘r”.

Pk-Pk Search

Mkr 5 CF

More

Start 1.00 GHz Stop 20.60 GHz 1 of 2

Res BH 3 MHz VBH 3 MHz Sweep 95 ms (601 pts)
File Operation Status, C:\SCREN@35.GIF file saved

Figure 13 5.65GHz Harmonic Test Result

ot

4.11 Spurious
Table 14: Spurious Test Record Form

Test Result
Test Item Remarks
Frequency (GHz) Spurious (dBc)
5.50 -64.26
5.52 -64.00
5.54 -64.75
5.56 -64.14
Spurious 5.58 -64.61
5.6 -64.63
5.62 -65.92
5.64 -65.16
5.65 -65.14
Spec. Requirement Spurious: <-60dBc
Conclusion: Compliant Test Date:
Acura Microwave Tech Website:https://acuramw.com Email:info@acuramw.com
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5 Agilent 15:22:27 Jan 25, 1970

Atten 16 dB

Marker a
494.8000000 ps
Lofv |-64.26 dB

Center 5.500 960 GHz

Res BH 3 MHz YBH 3 MHz

Peak Search
a Mkrl 404.8 ps

-64.26 dB Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

I
Mkr 3 CF

R

r—T More
Span 0 Hz 1 of 2
Sweep 2.217 ms (724 pts)

IFile Operation Status, C:\SCREN046.GIF file saved

Figure 14 5.5GHz Spurious Test Result

s Agilent 15:22:05 Jan 25, 1970

Ref @ dBm Atten 16 dB

Marker a
-361.8666667 ps
-64.00 dB

- 5.520 600 GHz
2 YBH 3 MHz
IFile Operation Status, C:\SCREN045.GIF file saved

Peak Search
a Mkrl -361.9 ps

-64.99 dB Next Peak

O
1R

Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Mkr 3 CF

R

A Ha More
opan @ Hé 1 Uf 2
Sweep 2.217 ms (724 pts)

Figure 15 5.52GHz Spurious Test Result
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i Agent 152146 Jm 25,1970 [PeakSearch
a Mkrl  1.386 ms
Atten 16 dB -64.75 dB Next Peak
1fr
Next Pk Right
Next Pk Left
Marker a
1.386133333 ms I
LeAv | -b64.75 dB

Pk-Pk Search

I
Mkr 3 CF

R

Center 5.540 080 GHz Span 8 Hz 1""3’{ 5
Res BH 3 MHz YBH 3 MHz Sweep 2.217 ms (724 pts)

IFile Operation Status, C:\SCREN044.GIF file saved

Figure 16 5.54GHz Spurious Test Result

5 Agilent 15:21:260 Jan 25, 1970 Peak Search

a Mkrl  1.644 ms

Atten 10 dB -64.14 dB Next Peak
Next Pk Right
Next Pk Left
Marker a
1643733333 ms .
LgAwv —6414 dB

Pk-Pk Search

Mkr 3 CF

- |
T More
Span @ Hz 1 of 2
es BH 3 MHz YBH 3 MHz Sweep 2.217 ms (724 pts)

IFile Operation Status, C:\SCREN043.GIF file saved

Figure 17 5.56GHz Spurious Test Result
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% Agilent 15:20:58 Jan 25, 1970

Atten 16 dB

Marker a
877.0666667 ps
Lofv |-64.61 dB

Center 5.580 000 GHz

Res BH 3 MHz YBH 3 MHz

INo Peak Found

Peak Search
a Mkrl 877.1 ps

-64.61 dB Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

I
Mkr 3 CF

More
1 of 2

Span @ Hz
Sweep 2.217 ms (724 pts)

a

Figure 18 5.58GHz Spurious Test Result

W Agilent 15:20:29 Jan 25, 1970

Atten 16 dB
Q

1R

815.7333333 ps
Lofv |-64.63 dB

V1 s2
S$3 LC
AA
£(f):
FTun

Center 5.600 960 GHz

Res BH 3 MHz YBH 3 MHz

Peak Search
a Mkrl 815.7 ps

-64.63 dB Next Peak
Next Pk Right
Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

T More
opan @ Hé 1 Uf 2
Sweep 2.217 ms (724 pts)

IFile Operation Status, C:\SCREN041.GIF file saved

Figure 19 5.6GHz Spurious Test Result
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i Agent 152009 Jm 25,1970 [PeakSearch
a Mkrl -1.178 ms
Ref @ dBm Atten 16 dB -65.92 dB Next Peak
" o
Next Pk Right
Next Pk Left
Marker a
~1.177600000 ns I
-65.92 dB

Pk-Pk Search

I
Mkr 3 CF

More

Center 5.620 960 GHz Span @ Hz 1 of 2

Res BH 3 MHz YBH 3 MHz Sweep 2.217 ms (724 pts)
IFile Operation Status, C:\SCREN040.GIF file saved

a

Figure 20 5.62GHz Spurious Test Result

% Agilent 15:19:44 Jan 25, 1970 Peak Search

a Mkrl -693.1 ps

Atten 10 dB -65.16 dB Next Peak
1R I
Next Pk Right
Next Pk Left
Marker a
-693.0666667 ps
Min Search
-65.16 dB

1
O

Pk-Pk Search

Mkr 3 CF

More

Center 5.640 960 GHz Span @ Hz 1 of 2

Res BH 3 MHz YBH 3 MHz Sweep 2.217 ms (724 pts)
IFile Operation Status, C:\SCREN039.GIF file saved

a

Figure 21 5.64GHz Spurious Test Result
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% Agilent 15:19:06 Jan 25, 1970

Ref @ dBm
Norm F
Log

16

dB/

Marker a
184.0000000 ps
Lofv |-65.14 dB

V1 s2
S$3 LC
AA
£(f):
FTun

Center 5.650 060 GHz
Res BH 3 MHz

Atten 16 dB

VBH 3 MHz

a Mkrl

-65.14 dB

Sweep 2.217 ms

| Copyright 2000-2006 Agilent Technologies
Figure 22 5.65GHz Spurious Test Result

Peak Search

184 ps

Span @ Hz
(724 pts)

4.12 Operating Voltage, Power Consumption

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 5 CF

e

1of2

Table 15: Operating Voltage and Power Consumption Test Record Form

Test Item Test Result Remarks
Operating Voltage +40V
Power Consumption 1036W
. Operating Voltage: +40V;

Spec. Requirement Power Consumption: <1100W;

Conclusion: Compliant Test Date:
S5 Interface Inspection
Table 16: Interface Inspection Record Form
No. Interface Inte.rface Inspection Remarks
Requirement Result

1 RF Input Interface SMA Compliant

2 RF Output Interface WR-159 Compliant

3 | Power Control Interface 13W6 Combo Compliant

Connector

Conclusion: Test Date:
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6 Additional Inspections .

Table 17: Other Iltems Inspection Record Form

No. Test Item Test Result Remarks
Storage Temperature: -40°C to .
1 +70°C Compliant
Operating Temperature: -30°C .
2 to +55°C Compliant
Conclusion: Test Date:

7 Conclusion

Based on the comprehensive testing conducted on the solid-state
high-power amplifier module, the product's performance specification fully
comply with the technical specifications outlined in the "Technical Agreement

for Solid-State High-Power Amplifier Modules."
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