ACCEPTANCE TEST DATA

— I EMPOWER
[
=) RF SYSTEMS, INC.
DATE JOB NUMBER SERIAL NUMBER STOCK NUMBER MODEL NUMBER FREQUENCY OUTPUT POWER GAIN CUSTOMER PURCHASE ORDER
October 1, 2019 2226 900 to 1600MHz 2KW CW
ELECTRICAL SPECIFICATION @ 208 VAC-3Phase, 25°C AMBIENT, 50Q SYSTEM, MGC mode unless specified otherwise
PARAMETER SPECIFICATION TEST FREQUENCY (MHz) PASS/FAIL

SYMBOL | MIN [ TYP [ MAX UNIT NOTE 900 925 950 975 1000 1100 1200 1300 1400 1500 1600

OPERATING FREQUENCY BW 900 1600 MHz Plots 1-3 X X X X X X X X X X X

OUTPUT POWER Psar 63 dBm Record 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 PASS

OUTPUT POWER @ 1dB G.C.P. (80% AM Method) P 61.8 dBm Record 63.1 >63 >63 >63 >63 >63 >63 >63 >63 >63 >63 PASS

POWER GAIN @ RATED OUTPUT Gp 63 dB Record 69.3 68.9 67.7 66.7 67.2 66.6 67.0 68.0 68.3 68.5 69.1 PASS

INPUT POWER @ RATED OUTPUT Piy -3 3 dBm Record -6.3 -5.9 -4.7 -3.7 -4.2 -3.6 -4.0 -5.0 -5.3 -5.5 -6.1 PASS

SMALL SIGNAL GAIN FLATNESS, Py = -30dBm AGgg +1.5 dB Plot 1 X X X X X X X X X X X PASS

LEVELED ALC FLATNESS @ RATED OUTPUT AALC +0.5 dB Plot 2 X X X X X X X X X X X PASS

GAIN ADJUSTMENT RANGE @ Py = -30dBm VWA 15 | 20 dB Plot 3 X X X X X X X X X X X PASS

GAIN @ SHUTDOWN CONDITION, P, = 0dBm Gsp -35 dB Plot 4 X X X X X X X X X X X PASS

INPUT RETURN LOSS Sy -10 dB Plot 1 X X X X X X X X X X X PASS

;_HT'(R)ESRSE’(‘EBF:/“_‘FEENRE"”'?_%LﬁHAZT'SOP’ig:ﬁTGORT'ON IM3 -25 dBc Record -29.0 -27.0 -26.0 -25.0 -26.0 -29.0 -27.0 -27.0 -36.0 -24.0 -28.0 PASS

2nd -14 dBc Record -145 -15.0 -19.0 -25.0 -24.0 -27.0 -39.0 -40.0 -47.0 -35.0 -33.0 PASS

HARMONICS @ 1995 Watts 3rd -15 dBc Record -20.0 -21.0 -22.0 -21.0 -23.0 -25.0 -29.0 -55.0 -43.0 -54.0 -41.0 PASS

SPURIOUS SIGNAL SPUR -70 dBc Record <-70 <-70 <-70 <-70 <-70 <-70 <-70 <-70 <-70 <-70 <-70 PASS
Ton_90% 1 Plot 9 0.7 PASS

SWITCHING TIME, 1kHz TTL, @ 1995 Watts Tor 10% 1 S Plot 10 0 PASS

PULSE PERFORMANCE @ CENTER FREQUENCY, Trise 250 30.0 See Plots PASS

POUT = 2000Wpgax, PULSE PERIOD = 150uS nS Plots 5 & 6

(67% DUTY CYCLE) Tea 250 67.0 PASS

NOISE FIGURE @ MAX GAIN NF 20 25 dBc Plot 7 X X X X X X X X X X X PASS

BLANKING NOISE FLOOR, DURING BLANKING -164 dBm/Hz Plot 8 X X X X X X X X X X X PASS

OPERATING VOLTAGE VAC 180 | 208 | 260 Volt Verify N PASS

POWER CONSUMPTION @ SHUTDOWN Psp 800 VA Calculated 570 PASS

QUIESCENT POWER CONSUMPTION Poo 1800 VA Calculated 1450 PASS

POWER CONSUMPTION @ 220VAC 1995 Watts Po 6000 VA Record 5700 5500 5400 5100 4900 5800 5600 5400 5300 5000 4600 PASS

EFFECIENCY n 33.3 % Calculated 35.0 36.3 36.9 39.1 40.7 344 35.6 36.9 37.6 39.9 434 PASS

INPUT OVERDRIVE - SHUTDOWN Tiop 10 dBm Record 10.0 | /7/////////////%7/////////////%7/////////////%7/////////////% 10.0 PASS

VSWR - MUTE VSWR 31 Verify N N N N v N N v N N N PASS

THERMAL OVERLOAD - SHUTDOWN Tob 95 °C Verify N PASS
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October 1, 2019

2226

900 to 1600MHZ

2KW CwW

POWER REPORTING ACCURACY

FORWARD POWER, 50 OHM LOAD (ALC MODE)

ALC SETTING VALUE (dBm) @ INPUT POWER = 0dBm

FRE(’\gAl:'ENCY MEASUREMENT METHOD HIw AL
(Mhiz) 63.0 60.0 57.0 54.0
" EXTERNAL TEST EQUIPMENT 632 60.3 574 546 P
ETHERNET REPORTING 63.0 60.0 57.0 54.0 P
EXTERNAL TEST EQUIPMENT 63.0 60.0 571 543 P
1000
ETHERNET REPORTING 63.0 60.0 57.0 54.0 +0.50B of ALC P
SETTING VALUE
EXTERNAL TEST EQUIPMENT 63.0 60.0 571 544 P
1300
ETHERNET REPORTING 63.0 0.0 57.0 54.0 P
EXTERNAL TEST EQUIPMENT 631 60.1 572 544 P
1600
ETHERNET REPORTING 63 60 57 54 P
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ACCEPTANCE TEST DATA

— EMPOWER
= J RF SYSTEMS, INC.

DATE JOB NUMBER SERIAL NUMBER STOCK NUMBER MODEL NUMBER FREQUENCY OUTPUT POWER GAIN CUSTOMER PURCHASE ORDER

October 1, 2019 2226 900 to 1600MHz 2KW CwW

PERFORMANCE PLOTS

PLOT 1 - SMALL SIGNAL GAIN @ Py, =-30dBm PLOT 2 - LEVELED ALC FLATNESS @ P,y = 0dBm
TOP CURVE: SMALL SIGNAL GAIN @ MAXIMUM GAIN (MGC Mode) TOP CURVE: ALC FLATNESS @ 2000W
REFERENCE: 74dB, 1dB/div. REFERENCE: 63dB, 1dB/div.

BOTTOM CURVE: INPUT RETURN LOSS
REFERENCE: 0dB, 10dB/div.

1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Instr State 1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr Skate
-20 dBm
Power Ranges Power Ranges
-30to 2 -20 ko 10
Auto Range Auto Range
©FF OFF
Port Couple Port Couple
ON On
Slope
Slope
0 dBjGHz 0 dB/GHz
Slope
OFF scl)anFe
W Freq W
300.00 kHz g
300.00 kHz
RF OUE
ON RFO(ri)\Iut
Return
Return
1 Stam 900 MHz IFBW 7 kHz

Start 900 MHz IFBW 7 kHz

PLOT 3 - GAIN ADJUSTMENT RANGE @ P =-30dBm PLOT 4 - GAIN @ SHUTDOWN CONDITION
TOP CURVE: SMALL SIGNAL GAIN BOTTOM CURVE: MINIMUM GAIN TOP CURVE: SMALL SIGNAL GAIN, ONLINE MODE, Py, -30dBm, BOTTOM CURVE: GAIN @ STANDBY MODE, P, = 0dBn
REFERENCE: 60dB, 10dB/div. REFERENCE: 20dB, 20dB/div.

L Active ChiTrace 2 Response 3 Stimulus 4 Mkr/Analysis S Instr State 1 Active ChiTrace 2 Response 3 Stimulus 4 MirfAnalysis 5 Instr State

0 dBm
Auta Ranges Auka Ranges
oM (=1}
Port Couple Part Couples
=] L=]]
Slope Slope
0 dEjGHz 0 dEjGHz
Slope Slope
CFE7 OFF
W Freq W Freqg
300.00 kHz 300,00 kHz
RF Cut RF Cut
oM (=1}
Return Return

1 Srart 300 MHz IFBW 7 kHz

1 Stan 900 MHz IFBW 7 kHz
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ACCEPTANCE TEST DATA

DATE JOB NUMBER

SERIAL NUMBER

STOCK NUMBER

MODEL NUMBER

FREQUENCY

OUTPUT POWER GAIN CUSTOMER PURCHASE ORDER

October 1, 2019 2226

900 to 1600MHz

2KW CwW

PERFORMANCE PLOTS

PLOT 5 - PULSE PERFORMANCE - PULSE OUTPUT 2000W PEAK @ 150uS, 66.67% Duty Cycle

PLOT 6 - PULSE PERFORMANCE - PULSE RISE & FALL TIME @ 150uS, 66.67% Duty Cycle

Gate Ctrl

Gate
gz23a

Select |

MricsRE I

| Marker |

| | | 2
13- 120us 15 0uss/Div ¥ TopBS 004Bm 1. 0048/ Diw 1 E

1 Ihime: 150us AT: 100us
Pow: 40.03dBm  aug: 63.01dBm Trace |
i hime: -49.6us Peak: 63.89dBm Control f

Pow: 69.00dBm  Pk-Avg:  0.88dB
Tof2 b

LCL

Trace Ctrl

Gate |
dz234

Auto Scale i

15 Ouss ¥ Top 65 00dBm 1 O0dB/Div

|=180.0us 29.83ns -150us
% Scale| 15.00us 67.1ns -49.9us Gate
¥ Max | 65.000dBm <+ 100us Control
Y Scale 1.000d4B JE b e e e TR
101

PLOT 7 - NOISE FIGURE @ MAXIMUM GAIN

PLOT 8 - BLANKING NOISE @ BLANKING

Agitent Noise Figure - Noise Fipure

— Modes

Spectrum|
Analyzer|

IQ Analyzer|
(Basic)F

NoiseFigure

[ ] | 89601 VSA|

Stop 1.60000 GHz
Points 200

Start 900.00000 MHz
BW 4.0 MHz Tcold 296.50 K (Default)

uscs STaTUS

Agilent Spectrum Analyzer - Channel Power

i 1 RF 150 s ! E v A\ALIGN OFF 07:39:11PM Oct 02, 2019
RBW 30.000 kHz Center Freq: 1.260000000 GHz Radio Std: None BW
—_— =55 Trig:Free Run Avg|Hold>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS Res BW
T I 30.000 kHz|
Auto Man
10 dBidiv Ref -3.00 dBm |
Log
Video BW|
30.000 kHz|
|Auto Man
| Filter Type |
Center 1.25 GHz Span 2 MHz Gaussian
#Res BW 30 kHz #VBW 30 kHz p 18 ms|
Channel Power Power Spectral Density
-78.74dBm /2vHz -141.8 dBm 1z |l
sa sTATUS
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— EMPOWER
=) RF SYSTEMS, INC.

ACCEPTANCE TEST DATA

status iy 4

200 m¥fdliv:

fehase 0,00 1) (Figaer GO
20.0 kS

X¥2= 681.0ns 1/AX= 1.459 MHz

1.00 psidiv | Auto

AX= 6855 ns

DATE JOB NUMBER SERIAL NUMBER STOCK NUMBER MODEL NUMBER FREQUENCY OUTPUT POWER GAIN CUSTOMER PURCHASE ORDER
October 1, 2019 2226 900 to 1600MHz 2KW Cw
PERFORMANCE PLOTS
PLOT 9 - SWITCHING ON TIME @ Pout = 2000W PLOT 10 - SWITCHING OFF TIME @ Pout = 2000W
TOP CURVE: GATING ON TOP CURVE: GATING ON
BOTTOM CURVE: OUTPUT POWER DETECTED VOLTAGE BOTTOM CURVE: OUTPUT POWER DETECTED VOLTAGE
Horizontal Scale: 1uS/Div Horizontal Scale: 1uS/Div
Turn On Time: 0.7uS Turn On Time: 1uS
1 |
} !
! [
|
|
|
! |
ﬁ l
i e I — la
i ¢ V’\(““ ‘
2 & : i 1
=l | Sy R EESS : "
' |
|
R |
c4 .
i | = | ’ y aaa {
P | ‘ 1 ,
- 7y - Measure P1:freq(Cl) P2rms(C1) P3:fall(C1) P4:fall(C1) PS- - - PBi- - -
Measwre P1:freq(C1) P2irms(C1) P3:fall(C1) P4a:fall(C1) PSi- - - PB:- - - i 2889V 42045 ns 42045 ns
value - 2921 v - -— & v v v
a o

X¥2= 9840ns 1/aX= 1.0116 MHz
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