
Date Rev. Gain

September 7, 2023 80dB

Symbol Min Typ Max Unit Notes 9 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10

Operating Frequency - BW BW 9 10 GHz x x x x x x x x x x x

Min. Pin for POUT = 8kWp
(500µS PW, DC = 20%, MGC and Gated Input) -10.5 -7.4 -5.7 -6.1 -3.9 -6.0 -5.9 -5.0 -9.7 -7.2 -0.7

Min. Pin for POUT = 8kWpk
(200nS PW, DC = 10%, MGC and Gated Input) -20.9 -18.9 -17.5 -17.9 -17.6 -18.9 -16.5 -16.6 -19.3 -16.1 -11.7

Min. Pin for POUT = 8kWpk
(100µS PW, DC = 10%, MGC and Gated Input)     -13.5 -11.3 -9.3 -9.2 -8.6 -9.0 -9.6 -9.9 -13.4 -10.5 -6.5

Droop @ 8kWpk, 500µS PW, DC = 20%
(MGC and Gated Input) 3.0 3.5 3.5 3.8 4.5 4.0 4.0 4.6 4.1 4.0 4.0

Droop @ 8kWpk, 200nS PW, DC = 10%
(MGC and Gated Input) 0.5 0.7 0.2 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.1

Droop @ 8kWpk, 100µS PW, DC = 10%
(MGC and Gated Input) 1.3 1.4 1.3 1.3 1.5 1.5 1.5 1.7 1.8 1.5 1.5

TRISE 20 x x x x x x x x x x x

TFALL 20 x x x x x x x x x x x

TRISE 20 x x x x x x x x x x x

TFALL 20 x x x x x x x x x x x

TRISE 20 x x x x x x x x x x x

TFALL 20 x x x x x x x x x x x

Input Return Loss S11 -10 dB Plot 1 √ √ √ √ √ √ √ √ √ √ √

Small Signal Gain Flatness (9-10 GHz) ∆G ±4.0 dB Plot 1 √ √ √ √ √ √ √ √ √ √ √

Gain @ Shutdown Condition, PIN = 0dBm GSD -35 dB Plot 3 √ √ √ √ √ √ √ √ √ √ √

Gain Adjustment Range                                                    
(500µS Pulse Width MGC mode and gated input)                                                     VVA 20 dB Plot 2 √ √ √ √ √ √ √ √ √ √ √

Noise Power density (Enabled) NSD -10 dBm/1MHz Record

Noise Power density (Disabled) NSD <-85 dBm/1MHz Record
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(500µS PW, DC = 20%, MGC and Gated Input)

Pulse Characteristics, POUT = 8kWpk @ 9.5 GHz
(200nS PW, DC = 10%, MGC and Gated Input)

Plots 7-8

Plots 4-6

Plots 9-11

nSec

PDroop

2221

   ELECTRICAL SPECIFICATIONS @ 220VAC, 25°C ambient, 50Ω System

RecordPin dBm

Record

-6

2 dB

P

P

P

P

P

P

P

P

P

P

P

P-50

-106

ACCEPTANCE TEST DATA

• 316 W. Florence Ave. 
• Inglewood, CA 90301
• (310) 412-8100

WEB WWW.EMPOWERRF.COM
©2015 Empower RF Systems, Inc.

Stock No. 2221-001 • 
ATP Rev. 1.0 / 9-7-2023 •

Page 1



Date Rev. Gain PO

September 7, 2023 1 80dB 0

Symbol Min Typ Max Unit Notes 9 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10

Operating Voltage Vdc 200 208 220 V Record 203 203 203 203 203 203 203 203 203 203 203
Power Consumption @ POUT = 8kW               
(500µS PW, DC=20%, MGC and Gated Input) 12 10.06 9.93 10.10 9.93 10.40 10.40 10.64 10.30 9.87 9.37 9.23

Power Consumption @ POUT = 8kW
(200nS PW, DC=10%, MGC and Gated Input)

7 6.32 6.15 5.78 5.81 5.97 6.04 6.41 6.31 6.3 5.8 5.65

Power Consumption @ POUT = 8KW                    
(100µS PW, DC=10%, MGC and Gated Input)

7 5.99 5.95 5.93 5.97 6.12 6.22 6.14 5.92 5.70 5.30 5.16

Sample Port @ 8kWpk                                             
500µS pulse width; 20% duty cycle, MGC = 100% 
(Measured at the middle of the pulse)

PSAMPLE 8 dBm Record 3.70 3.76 3.80 3.52 3.50 3.60 3.84 3.85 3.99 3.91 4.03

Efficiency @ 8kW ɳ 15 % Computed 15.9 16.1 15.8 16.1 15.4 15.4 15.0 15.5 16.2 17.1 17.3

Power Consumption @ Shutdown PSD 0.8 kVA Record

Quiescent Power Consumption PDQ 2.5 kVA Record

NTE Test @ limiter threshold POOD 70 dBm Record POUT - - - - - 69.7 - - - - -

Input Overdrive - Shutdown PIOD 10 dBm Verify

VSWR - Backoff VSWR 2:01 - Verify

Thermal Overload - Shutdown TOD 95 °C Verify

  INTERFACE

Monitors
Min Max -

  Verify / Record 0 100 -

  Ethernet Setting 

DNS

-192.168.1.1

SOM Alias

192.168.64.1192.168.1.50

IP Address (default)

3000

System Controller

-

Max MGC

Percent

Set Point Fwd./Rev.SW/FW

-

NTE

√ -
Version dBm

70 100 √

MAC Address (factory set unit specific) PortDisplay IP Net Mask (default)

255.255.255.0

Gateway

P

P

Watt/dB USB RS232/RS422

- --

P

N/A

N/A
√

0.8

PD kVA Record

0
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0
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P
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   ELECTRICAL SPECIFICATIONS (cont.) @ 220VAC, 25°C ambient, 50Ω System
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Date Rev. Gain

September 7, 2023 0 80dB

Top Curve: Small Signal Gain @ PIN = -30dBm  

Reference:82dB, 2dB/div.

Bottom Curve: Input Return Loss 

0 8kW Pulsed 02221 9-10 GHz

Model

Plot 1 -  Small Signal Gain and Input Return Loss (Peak)

PO

1001 2221-001

Customer

Reference: 0dB, 5dB/div.

0

Output PowerJob Number Serial No. Part Number Frequency

Plot 2 -Gain adjustment range

Top Curve (Trace Memory):  Maximum Gain  (MGC Mode and PIN = -30dBm) 

Reference :72dB, 10dB/div.

Bottom Curve (Active Trace):  Minimum Gain (MGC Mode and PIN = -30dBm)

Bottom Curve: (Active Trace): Gain at Shutdown (MGC Mode and PIN = 0dBm)

Plot 3 -  Gain at shutdown condition

Top Curve (Trace Memory):  Maximum Gain (MGC Mode and PIN = -30dBm) 

Reference:32dB, 20dB/div.
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Date Rev. Gain

September 7, 2023 0 80dB

Performance  Plots

Plot 6 - Pulse Performance - 500µs PW and DC=20%

Pulse at 69dBm Peak Average

Plot 4 - Pulse Performance - Typical Rise time- 500µs PW and DC=20% Plot 5 - Pulse Performance - Typical Fall time- 500µs PW and DC=20%

Pulse at 69dBm Peak Average, Guard interval = 500 ns Pulse at 69dBm Peak Average, Guard interval = 500 ns

Yellow Trace = Blanking signal, Green trace = Sig gen trigger, Blue trace = RF Output Yellow Trace = Blanking signal, Green trace = Sig gen trigger, Blue trace = RF Output

Output Power Customer PO

0 1001 2221-001 2221 9-10 GHz 8kW Pulsed 0 0

Job Number Serial No. Part Number Model Frequency
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Date Rev. Gain

September 7, 2023 0 80dB

Performance  Plots

PO

0 1001 2221-001 2221 9-10 GHz 8kW Pulsed 0 0

Job Number Serial No. Part Number Model Frequency Output Power Customer

Plot 7 - Pulse Performance - Typical Rise and Fall time- 200ns PW and DC=10% Plot 8 - Pulse Performance - 200ns PW and DC=10%

Pulse at 69dBm Peak Average, Guard interval = 500 ns Pulse at 69dBm Peak Average

Yellow Trace = Blanking signal, Green trace = Sig gen trigger, Blue trace = RF Output
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Date Rev. Gain

September 7, 2023 0 80dB

Performance  Plots

PO

0 1001 2221-001 2221 9-10 GHz 8kW Pulsed 0 0

Job Number Serial No. Part Number Model Frequency Output Power Customer

Plot 9 - Pulse Performance - Typical Rise time- 100µs PW and DC=10% Plot 10 - Pulse Performance - Typical Fall time- 100µs PW and DC=10%

Pulse at 69dBm Peak Average, Guard interval = 500 ns Pulse at 69dBm Peak Average, Guard interval = 500 ns

Yellow Trace = Blanking signal, Green trace = Sig gen trigger, Blue trace = RF Output Yellow Trace = Blanking signal, Green trace = Sig gen trigger, Blue trace = RF Output

Plot 11 - Pulse Performance -100µs PW and DC=20%

Pulse at 53dBm Peak Average
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