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Spatiume SSPA Operating Instructions

Spatium SSPA Integrated Bias Card Description, Operation and Control

The current series of Spatium SSPAs come equipped with an integrated bias control card. This card performs the interface function
between the prime power supply and the amplifier, provides status monitor signals through a sub-D connector, and also performs
housekeeping duties for the amplifier (e.g., driving the required amplifier gate voltages, sequencing application of gate and drain bias,
fault detection, providing pulsed drain voltage (if so equipped)).

All integrated bias cards are pre-programmed for standard operating conditions when paired with a given Spatium SSPA. Any change
of bias from this condition needs to be evaluated from both an electrical and thermal perspective. Qorvo strongly recommends working
with our applications and design engineering teams for proper programming of devices should system needs require.

The interface pin definitions for the bias and interface connectors may be found on the associated SSPA data sheet.

Connections and Spatium SSPA Turn-On

Refer to Figure 1, below, for this section.
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Figure 1. Block diagram of typical Spatium SSPA with integrated bias card (QPB3238N used as reference). Refer to the specific
data sheet for that unit’s block diagram.

The operating voltage and current requirements of the Spatium SSPA to be tested or operated are available in the specific product's
data sheet. The data on the specific SSPA is available from Qorvo.
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Detailed Operating Instructions

1. Ensure the Spatium SSPA is properly attached to the required heat sinks (see next section on thermal interface
recommendations).

2. Ensure the prime power supply is in the OFF condition before connecting the power cables to the unit.

3. Ifusing a laboratory supply, set the voltage and current limit to the recommended values on the unit's data sheet. Ensure
the power supply is set to the required voltage and current limits required for proper operation.

4. With the power supply OFF, connect the two power cables from the prime power supply to the power connectors on the
SSPA’s bias card (J3 and J4 for QPB3238N, QPB2040N and QPB1111 or J5 and J6 for QPB0220N, QPB0618N,
QPB0218N and QPB0206N). Proper pin assignments for the power connectors can be found on the unit’'s data sheet.

5. Connect the sub-D connector and wiring harness (if needed) to the mating J1 connector of the SSPA’s bias card. Note
that connection to pins on the sub-D connector are required only if using the ENABLE line for pulsing the drain voltage,
monitoring the VTEMP line for temperature sensing, and/or monitoring the drain current for each of the amplifiers in the
assembly.

6. Ensure the RF input and output connectors of the Spatium SSPA are properly terminated into 50 ohms. Please follow
recommended torque specifications for all RF connections.

7. Ensure the control signals from the controller unit, either a lab computer or the system controller, are ready for use. If
operating under pulse conditions (where applicable), ensure the pulse control signal to the ENABLE pin on the sub-D
connector is set to the appropriate pulse conditions (+5V positive logic, CMOS compatible). If operating in a CW mode,
the ENABLE signal on the sub-D connector may be left floating or tied to +5V (preferred).

8. Apply prime power to the Spatium SSPA by turning the lab supply output ON, or activating the system’s power supply.

9. The unit can be enabled/pulsed, and RF power can now be applied to the unit. Note: RF power can be applied with the
ENABLE pin set to HIGH or LOW.

10. Turn-off is the reverse of the above steps.

Thermal Interface Recommendations

Typical heat sink mating locations are shown in Figure 2 (QPB3238N shown as a reference); refer to the specific Spatium SSPA data
sheet for heat sink mating locations, as these may be different depending on the Spatium unit to be used.

Various heat sinks (finned heat sinks with forced air cooling, liquid-cooled chillers, etc.) may be used with Spatium amplifiers, depending
on the power dissipated and the capability of the thermal management system to maintain safe operating temperatures in a given
operating environment. (For example, Spatium units are tested at Qorvo by mounting cold plates to the indicated heat sink mating
surfaces in Figure 2.) Thermal interface material (e.g., thermal grease, graphite sheet material ,etc.) should be applied between the
Spatium SSPA and the heat sinks to ensure minimal thermal resistance at the mating surfaces.

Temperature monitoring shall be performed using the provided VTEMP monitor pin on the sub-D connector. Additional information on
using the signal may be obtained in the relevant Spatium SSPA data sheet.

Clamp mounting surface temperatures shall be monitored and maintained between -40°C to +71°C. The clamp mounting surface
temperature shall not exceed +71°C. Please refer to the unit's data sheet for clamp temperature limitations over operating conditions.
Note: both top and bottom sides of the clamp require cooling. Permanent damage, degradation of performance and reduced life of
the equipment may occur.

Additional thermocouples (at least one, preferably more) can be placed as close as possible to the Spatium SSPA clamp surface for
additional temperature monitoring (this is especially helpful in a lab environment when evaluating the Spatium SSPA for a particular
system application). Figures 3 and 4 show the available hole locations on microwave and millimeter-wave Spatium SSPA clamps in
which additional thermocouples may be installed.
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Thermocouples can also be placed within the heat sink plates as close to the clamp as possible if mating the thermocouples to the
Spatium clamp is not possible in the given application.

Please contact Qorvo applications and design engineering should there be questions on the capability of the thermal management
system to be used.

Mounting surfaces for
heat sinks / cold plates

Figure 2. Heat sink mounting locations on typical Spatium clamp surfaces.
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APPLICATION NOTE: Spatium® SSPA Operating Instructions

Auxiliary thermocouple
mounting holes

Figure 3. Microwave Spatium SSPA with additional thermocouple location holes (#6-32 UNC) shown.

Auxiliary thermocouple
mounting holes

Figure 4. Millimeter-wave Spatium SSPA with additional thermocouple location holes (#6-32 UNC) shown.
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Support Data

Qorvo has performance data on all Spatium SSPA units. This data, along with other information to facilitate design in a particular
application, is available by request.

Additional Information

For additional information on Spatium SSPAs, please contact Qorvo for general guidelines.

Contact Information
For the latest specifications, additional product information, worldwide sales and distribution locations:

Web: www.gorvo.com
Tel: 1-844-890-8163

Email: customer.support@gorvo.com

Important Notice

The information contained in this Applications Note and any associated documents (“Data Sheet Information”) is believed to be reliable;
however, Qorvo makes no warranties regarding the Data Sheet Information and assumes no responsibility or liability whatsoever for the
use of said information. All Data Sheet Information is subject to change without notice. Customers should obtain and verify the latest
relevant Data Sheet Information before placing orders for Qorvo products. Data Sheet Information or the use thereof does not grant,
explicitly, implicitly or otherwise any rights or licenses to any third party with respect to patents or any other intellectual property whether
with regard to such Data Sheet Information itself or anything described by such information.

DATA SHEET INFORMATION DOES NOT CONSTITUTE A WARRANTY WITH RESPECT TO THE PRODUCTS DESCRIBED
HEREIN, AND QORVO HEREBY DISCLAIMS ANY AND ALL WARRANTIES WITH RESPECT TO SUCH PRODUCTS WHETHER
EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF PERFORMANCE, USAGE OF TRADE OR OTHERWISE,
INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Without limiting
the generality of the foregoing, Qorvo® products are not warranted or authorized for use as critical components in medical, life-saving, or
life-sustaining applications, or other applications where a failure would reasonably be expected to cause severe personal injury or death.
Applications described in the Data Sheet Information are for illustrative purposes only. Customers are responsible for validating that a
particular product described in the Data Sheet Information is suitable for use in a particular application.

© 2025 Qorvo US, Inc. All rights reserved. This document is subject to copyright laws in various jurisdictions worldwide and may not be
reproduced or distributed, in whole or in part, without the express written consent of Qorvo US, Inc. | QORVO and SPATIUM are
trademarks of Qorvo US, Inc.
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