EMPOWER
RF SYSTEMS

ACCEPTANCE TEST REPORT

Date Job Number Serial No. Stock No. Frequency Output Power Gain Customer PO
2198-001 20-6000 MHZ 80W/80W/35W 49/49/45
Test Verify QA Approve
POWER AMPLIFIER FINAL TEST
Item no. Name Serial Number Cal Due Date Item no. Name Serial Number Cal Due Date
1 Network Analyzer E5071C 4 Power Meter E4418B
TEST EQUIPMENT "
2 Signal Source E4438C 5 Spectrum Analyzer E4407B
3 Oscilloscope Keysight DSOX3104T 6
INTERFACE
Software Build Configuration
NTE Max AGC VVA FWD/REV Watt/dB RS232/RS422 Monitors
SYSTEM CONTROLLER 0032-001-009 0030-0048-001
Version Version dBm Min Max Min Max - - - -
Verify / Record 51.2 30 50 - v N RS232 v
TCP-IP Command Verification (Refer to ICD for details) Local Panel and Remote WEB GUI
Command Description Verified Command Description Verified
MO<timeout> Switch mode to Online v Local Panel Graphics & Navigation Local Panel operational verification v
MS Switch mode to Standby v WEB GUI Graphics & Navigation WEB GUI operational verification v
M? Returns Current Mode v Local / Remote mode arbitration Local / Remote mode operation verification v
PF Returns Output Power N Default login and passwords setups Default login and passwords verification v
PR Returns Reflected Power v Inventory page Inventory page verification v
Ss Show Status v Configuration defaults Configuration defaults verification v
FC Fault Clear v RS232 Serial function check RS422 Serial function check v
ETHERNET SETTING
MAC Address (factory set unit specific) IP Address (default) Display IP Net Mask (default) Gateway SOM Alias DNS Port
192.168.1.50 192.168.27.147 255.255.255.0 192.168.1.1 192.168.27.19 - 3000
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-— I EMPOWER
—|RF SYSTEMS ACCEPTANCE TEST REPORT

Date Job Number Serial No. Stock No. Frequency Output Power Gain Customer PO
2198-001 20 - 1000 MHZ 80w 49dB

ELECTRICAL SPECIFICATIONS @ 120VAC, 25°C ambient, 50Q2 System, MGC mode unless specified otherwise

Specifications Frequency (MHz) & Test Results
Parameter
Symbol Min | Typ | Max Unit Notes 20 100 200 300 400 500 600 700 800 900 1000 Pass/Fail

Operating Frequency Range BW 20 1000 MHz Plot 1 (pg5) X X X X X X X X X X X Pass
Sample Port @ Poyr = 49.0 dBm Pample 0 dBm Record 29 26 29 1.4 27 1.3 A7 2.0 0.8 34 05 Pass
Power Gain @ Rated Output Gpout 49 dBm Record 54.2 50.0 50.7 52.2 53.5 53.1 52.3 52.1 54.9 53.8 52.5 Pass
Input Power for rated Poyr = 80W PN -5 dBm Record -5.2 -1.0 -1.7 -3.2 -4.5 -4.1 -3.3 -3.1 -5.9 -4.8 -3.5 Pass
Small Signal Gain Flatness, Py = -20dBm AG +3.5 dB Plot 1 (pg5) X X X X X X X X X X X Pass
Leveled ALC Flatness @ 49dBm AALC +1.5 dB Plot 2 (pg5) X X X X X X X X X X X Pass
Gain Adjustment Range VVA 20 dB Plot 3 (pg5) X X X X X X X X X X X Pass
Input Return Loss Si -10 dB Plot 1(pg5) X X X X X X X X X X X Pass
Inter-modulation (3rd Order) IMD3,g A=1MHz 25 dB Record 33 29 32 41 -39 35 34 -38 -39 -35 -35 Pass
2-Tones @ 43dBm/Tone

IP3 56.5 dB Record 59.5 57.5 59 63.5 62.5 60.5 60 62 62.5 60.5 60.5 Pass
Harmonics @ Py, = 80W 2nd -20 dBc Record -22 -48 -39 -36 -52 -28 -22 -38 -50 -45 -38 Pass

3 -20 -9 dBc -14 -16 -19 -29 -29 -28 -28 -42 -49 -50 -50 Pass
Spurious Signals Spur -70 -60 dBc Record <-70 X X X X <-70 X X X X <-70 Pass
Switching Time, 1KHz TTL, PIN = 0dBm Toncon 5 LSec Record 23 Pass

Torr 10% 5 Record 0.9 Pass
Operating Voltage Vac 100 | 120 | 240 Volt Verify N Pass
Power Consumption @ Cold Standby Isp 312 VA Record 120 Pass
Power Consumption @ Hot Standby Isg 416 VA Record 214 Pass
Power Consumption @ Poyr = 80W Py 700 VA Record 516 516 468 492 528 576 600 564 516 588 540 Pass
NTE Test, Limiter Poop 51.2 dBm Record Poyr 50.6 X X X X 50.3 X X X X 51.2 Pass
Input Overdrive —Shut down Piop 10 dBm Verify v Pass
Thermal Overload —Shut down Tsp 115 °C DVT Only - -
(ij;:rc(::.d 3’.:5?:‘/(\5;3’?;?1?;5 ;o'?:tl;n Q(aﬁmgﬁ).ms) VSWR >3:1 ] VSWR Verify v Pass
1/0 Connector , 14-Pin
1/0 Connector 1: Fwd (TP) 2: Rev (TP) 3: Summary Fault | 4:VVA cntrl | 5: Ext. Shutdown TTL oy 12 \?D\ész(-(l;FyDC 44\Z|:3\(/;D¢C4gl:\’/)|3c 8: GND 9-11: Open Drain Cntrl 12:1/0 13:1/0 14: GND
Record N/A N/A v - v 11.8V 47.8V v - - - N
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EMPOWER
RF SYSTEMS ACCEPTANCE TEST REPORT

Date Job Number Serial No. Stock No. Frequency Output Power Gain Customer PO

2198-001 1000 - 3000 MHZ 80W 49dB

ELECTRICAL SPECIFICATIONS @ 120VAC, 25°C ambient, 50Q2 System, MGC mode unless specified otherwise

Parameter Specifications Frequency (MHz) & Test Results
Symbol Min | Typ | Max Unit Notes 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 Pass/Fail

Operating Frequency Range BW 1000 3000 MHz Plot 1 (pg6) X X X X X X X X X X X Pass
Sample Port @ Poyr = 49.0 dBm Psample 5 dBm Record 47 56 7.2 8.9 -10.0 9.6 -8.0 74 7.0 7.0 7.3 Pass
Power Gain @ Rated Output Gpout 49 dBm Record 56.8 55.7 57.9 53.7 53.0 54.1 53.3 55.6 53.8 51.9 54.0 Pass
Input Power for rated Poyr = 80W P -5 dBm Record 7.8 6.7 -8.9 47 -4.0 -5.1 4.3 -6.6 4.8 29 5.0 Pass
Small Signal Gain Flatness, Py = -20dBm AG +3.5 dB Plot 1 (pg6) X X X X X X x X X X X Pass
Leveled ALC Flatness @ 49dBm AALC +1.5 dB Plot 2 (pg6) X X X X X X X X X X X Pass
Gain Adjustment Range VVA 20 dB Plot 3 (pg6) X X X X X X X X X X X Pass
Input Return Loss Si -10 dB Plot 1(pg6) X X X X b3 X X X X X X Pass
Inter-modulation (3rd Order) IMDyq A=1MHz -25 dB Record -32 -36 -37 -32 -33 -35 -31 41 -28 -26 -31 Pass
2-Tones @ 43dBm/Tone

IP3 56.5 dB Record 59.0 61.0 61.5 59.0 59.5 60.5 58.5 63.5 57.0 56.0 58.5 Pass
Harmonics @ Py, = B00W oM -20 dBc Record -21 -25 -25 -41 -36 -39 -39 -48 -45 -47 -52 Pass

3¢ -20 -9 dBc -26 -43 -43 -39 -50 -50 -36 -40 -42 -35 -49 Pass
Spurious Signals Spur -70 -60 dBc Record <-70 X X X X <-70 X X X X <-70 Pass
Switching Time, 1KHz TTL, PIN = 0dBm Tonoo 5 LSec Record i Pass

Torr 10% 5 Record 0.9 Pass
Operating Voltage Vac 100 | 120 | 240 Volt Verify v Pass
Power Consumption @ Cold Standby Isp 312 VA Record 120 Pass
Power Consumption @ Hot Standby Isg 416 VA Record 192 Pass
Power Consumption @ Poyr = 80W Pp 700 VA Record 504 480 432 432 516 540 492 420 468 552 456 Pass
NTE Test, Limiter Poop 51.2 dBm Record Poyr 49.6 X X X X 50.2 X X X X Psat Pass
Input Overdrive —Shut down Piop 10 dBm Verify V Pass
Thermal Overload —Shut down Tsp 115 °C DVT Only - -
Sfpf::gzda?::v?/rs’:\{l:(Ij?utcrit;l)ogoFi’notl;nrtngerdh:cc)tli?)i)-edB) VSWR >3 | VSWR Verify v Pass
1/0 Connector , 14-Pin
/0 Connector 1:Fwd (TP) | 2:Rev(TP) | 3:Summary Fault | 4:VVA cntrl | 5: Ext. Shutdown TTLia, | ., Sb\ész(_gp\)DC 4 4\35\(/:D¢C4gF\’/)DC 8: GND 9-11: Open Drain Cntrl 12:10 | 13:10 14: GND
Record N/A N/A M - v 11.8V 47.8V v - - - N
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EMPOWER ACCEPTANCE TEST REPORT
= )JRF SYSTEMS
Date Job Number Serial No. Stock No. Frequency Output Power Gain Customer PO
2198-001 2000 - 6000 MHZ 35W 45dB
ELECTRICAL SPECIFICATIONS @ 120VAC, 25°C ambient, 50Q System, MGC mode unless specified otherwise
Specifications Frequency (MHz) & Test Results
Parameter
Symbol Min Typ | Max Unit Notes 2000 2400 2800 3200 3600 4000 4400 4800 5200 5600 6000 Pass/Fail
Operating Frequency Range BW 2000 6000 MHz Plot 1 (pg7) X X X X X X X X X X X Pass
Sample Port @ Poyr = 45.44.0 dBm Psample -5 dBm Record 6.8 5.0 5.6 5.1 4.4 7.0 7.8 7.3 -10.6 6.5 -3.8 Pass
Power Gain @ Rated Output Gpout 45.4 dBm Record 52.4 55.8 57.5 57.8 56.1 54.1 54.4 54.3 57.5 58.5 57.7 Pass
Input Power for rated Poyr = 35W Pi -5 dBm Record -34 -6.8 -85 -8.8 7.1 5.1 5.4 5.3 85 95 87 Pass
Small Signal Gain Flatness, Py =-20dBm AG 3.5 dB Plot 1 (pg7) X X X X X X X X X X X Pass
Leveled ALC Flatness @ 45.44dBm AALC +1.5 dB Plot 2 (pg7) X X X X X X X X < X X Pass
Gain Adjustment Range VVA 20 dB Plot 3 (pg7) X X X X X X X X X X X Pass
Input Return Loss Si -10 dB Plot 1(pg7) X X X X X X X X X X X Pass
Inter-modulation (3rd Order) IMD3;g A=1MHz 25 dB Record 27 -32 -31 -30 -34 61 -38 -37 -38 -30 34 Pass
2-Tones @ 40dBm/Tone
IP3 56.5 dB Record 53.5 56.0 55.5 55.0 57.0 70.5 59.0 58.5 59.0 55.0 57.0 Pass
2nd -20 dBc -17 -13 -14 -16 -33 -48 -66 <-70 <-70 <-70 <-70 Pass
Harmonics @ Pg, = 35W Record
3 -20 -9 dBc -40 -44 -58 <-70 <-70 <-70 <-70 -60 <-70 <-70 <-70 Pass
Spurious Signals Spur -70 | -60 dBc Record <70 X X X X <70 X X X X <-70 Pass
I ) Ton 90% 5 Record 1.1 Pass
Switching Time, 1KHz TTL, PIN = 0dBm nSec
Torr 10% 5 Record 0.7 Pass
Operating Voltage Vac 100 | 120 | 240 Volt Verify \ Pass
Power Consumption @ Cold Standby lsp 312 VA Record 120 Pass
Power Consumption @ Hot Standby Isg 416 VA Record 140 Pass
Power Consumption @ Poyr = 35W Pp 600 VA Record 228 252 252 252 276 264 288 338 324 348 384 Pass
NTE Test, Limiter Poob 47.5 dBm Record Poyr 45.7 X X X X 46.8 X X X X 46.1 Pass
Input Overdrive —Shut down Piop 10 dBm Verify N Pass
Thermal Overload —Shut down Tsp 115 °C DVT Only - -
Reflected Power Reduction Point (ALC MODE) . § |
(Approx. 3.5:1 VSWR trip point; max reduction -6dB) VSWR >3:1 VSWR Verify v Pass
/0 Connector , 14-Pin
X X X . X 6: VDC (TP) 7:VDC (TP) . X . . X .
1/0 Connector 1: Fwd (TP) 2: Rev (TP) 3: Summary Fault | 4:VVA cntrl | 5: Ext. Shutdown TTL,,,, 12 VDC £ 2.0 VDC 44VDC + 4.8 VDG 8: GND 9-11: Open Drain Cntrl 12:1/0 13:1/0 14: GND
Record N/A N/A v - v 11.8V 47.8V v - - - N
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-— | EMPOWER
—|RF SYSTEMS ACCEPTANCE TEST REPORT
Date Job Number Serial No. Stock No. Frequency Output Power Gain Customer PO
2198-001 20 - 1000 MHZ 80w 49dB
PERFORMANCE PLOTS
Plot 1 - Small Signal Gain & Input Return Loss Plot 2 - Leveled ALC Flatness - 80W
Top Curve: Small Signal Gain @ Py = -20dBm Top Curve: ALC Response @ Constant P,y = 0dBm
Reference: 51dB, 2dB/div. Reference: 49dB, 1dB/Div.
Bottom Curve: Input Return Loss Bottom Curve: Input Return Loss
Reference: 0dB, 10dB/div. Reference: 0dB, 10dB/div.
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Plot 3 -Gain Adjustment Range

Top Curve: Max Signal Gain @ Py = -20dBm
Middle Curve: Minumum Signal Gain @ Py = -20dBm
Reference Level: 30dB, 10dB/div.

Bottom Curve: Input Return Loss Reference: 0dB, 10dB/div.
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— |EMPOWER
= |RF SYSTEMS ACCEPTANCE TEST REPORT
Date Job Number Serial No. Stock No. Frequency Output Power | Gain Customer PO
2198-001 1000 - 3000 MHZ 80W 49dB
PERFORMANCE PLOTS
Plot 1 - Small Signal Gain & Input Return Loss Plot 2 - Leveled ALC Flatness - 80W
Top Curve: Small Signal Gain @ Py = -20dBm Top Curve: ALC Response @ Constant P,y = 0dBm
Reference: 58dB, 2dB/div. Reference: 49dB, 1dB/Div.
Bottom Curve: Input Return Loss Bottom Curve: Input Return Loss
Reference: 0dB, 10dB/div. Reference: 0dB, 10dB/div.
0 etwork Analyze 0 etwork Analyze
Trtive Chflince 2 Responee ASfimili 4MjAnclyss S nsir State e Tactve ChiTrace 2 Resonse 3 Stmulus < Mkr/anslvsis 5 Instr State Resze
e 20 dBm == P el 0 dBm e e D P pouce
T2 I3 o2 o3 1009002 RSf 2:°80%E o) hozg S50 (02 122 1000008 Ref Torool IEn e
MfEE 2T Log Mad 2. boods) Rer 55.oods [RT = MG 21 Log Mag 1.b00ds. AeF 1. 00ds [aT =
o o
ae.00 Port Power | 9300 Purl Puwer |
64.00 T 52.00 T
slope Slopa
T — ——
62.00 51.00
/ k/\ o o=
| 100.00 krie | 100.00 kric
s0.00 e — = 50. 00 I ar——
N | ——— . el —en
ss.00p| Z\W'\'/\ \/\ ) - 2000 /\\/ //\ < e
2
A
E S A
T T ST SN o P |
54.00 17.00 5 e
52.00 46.00
s0.00 43.00
48.00 44.00
1 star 1 Ghz

1 Stort 1 GHz
2021-07-07 16:45

2021-07-07 16:49

Plot 3 -Gain Adjustment Range

L Active ChTrace.

2 Responoe

Top Curve: Max Signal Gain @ Py = -20dBm
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— )EMPOWER
=) RF SYSTEMS, INC.

ACCEPTANCE TEST REPORT

IEBVY S kidz
Meas.

Stop 6 GHz

2021-06-17 16:08

1 Start 2 GHz

IFBVY 5 kHz

Stop G GHz

Date Job Number Serial No. Stock No. Frequency Output Power Gain Customer PO
January 0, 1900 0 0 2198-001 2000 - 6000 MHZ 35W 45dB 0 0
PERFORMANCE PLOTS
Plot 1 - Small Signal Gain & Input Return Loss Plot 2 - Leveled ALC Flatness - 35W
Top Curve: Small Signal Gain @ Py = -20dBm Top Curve: ALC Response @ Constant PIN = 0dBm
Reference: 54dB, 2dB/div. Reference: 45dB, 1dB/Div.
Bottom Curve: Input Return Loss Bottom Curve: Input Return Loss
Reference: 10dB, 10dB/div. Reference: 10dB, 10dB/div.
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Plot 3 -Gain Adjustment Range

Top Curve: Max Signal Gain @ Py = -20dBm
Middle Curve: Minumum Signal Gain @ Py = -20dBm
Reference Level: 20dB, 10dB/div.
Bottom Curve: Input Return Loss Reference: 10dB, 10dB/div.
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