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RF Power Amplifier Module Technical Q&A Handbook

fhi% / Brand: {8£I4% Bochuang Spacetime

£—= FFmEMIAF / Product Basics

Q1l: fHARSHRIRMARFER? ENETEEARTA?
Q1: What is an RF Power Amplifier Module? What is its main function?

PXREE: SRR RELR (RF Power Amplifier Module) Z—Fig{RIhR
HIESHRASRGNESHNETAN. HEERERARELTLEBE. T&. I
BENANEFRGT, RIMESHRFNE, PAMEERIEZHFE, HiRESHE
P78 5 TUE Se 4T B RIS IRLE .

English Answer: An RF Power Amplifier Module is an electronic component that
converts low-power RF signals into high-power RF signals. Its primary function is
to boost the transmit power in wireless communication, radar, broadcasting, and
test & measurement systems, compensating for path loss to ensure the signal

covers the intended range and maintains an adequate signal-to-noise ratio.

Q2: {8 Bl = AUSHR T R IR SRR B R AR M B 2

Q2: What are the core advantages of Bochuang Spacetime’s RF power

amplifier modules?

PXMEE: HEI= (Bochuang Spacetime) MSHRIIRMARRIRAEIU T
L

1. BEMESERER: XALHNMEAERASSRINGN, EREFs%
MR ENRAUIIRM IR (PAE) .



2. BMWAEE: XIHEZMERIE BLRFHEAEE.

3 BAEM: STFEORTEASTUERENR, AExE0TE. .

4. BEEIt: SVMRBEHE, BTREENSHAEIE,

English Answer: Bochuang Spacetime’s RF power amplifier modules feature the

following core advantages:

1. High Linearity & Efficiency: Utilizing advanced predistortion techniques
and high-efficiency topologies to maximize Power Added Efficiency (PAE)

while maintaining high linearity.

2. Wideband Coverage: Supporting multi-band operation to reduce system

component count.

3. High Reliability: Rigorously tested to military or industrial standards with
comprehensive protection against over-temperature, over-voltage, and

over-current.

4. Compact Design: High power-density packaging for easy system

integration and thermal management.

Q3: SUATHER B A SRR X B 1 ReTEARF WL ?
Q3: What are the key performance indicators of RF power amplifier modules?
PXRE: KBEMRRIEREE:

- 2% (Gain) : HEINESMAIEMLILE, BEIN dB R,

- MY TE (Output Power) : 3% 1dB E45s (P1dB) FniBFIH 4 ThER
(Psat)

« ThERKMKER (PAE) : EHEHINIHREER A BRINEF AEERAER.



o ZME (Linearity) : M= IFE = (IP3) . REXERE (EVM) &
BEINELL (ACPR)

-« GEREE (VSWR) : [RBREWA/HiHis O RPEIL R .

English Answer: Key performance indicators include:
« Gain: The ratio of output power to input power, typically expressed in dB.

* Output Power: Including 1dB Compression Point (P1dB) and Saturated

Output Power (Psat).

« Power Added Efficiency (PAE): A metric measuring the efficiency of

converting DC power into RF power.

 Linearity: Metrics such as Third-Order Intercept Point (IP3), Error Vector
Magnitude (EVM), and Adjacent Channel Power Ratio (ACPR).

« VSWR: Reflects the impedance matching quality at input/output ports.

B2 FARSEER / Technical Specifications

Q4: I TIEMRIES (Gain) . HHIIE (Output Power) FIxt&E (Efficiency)
Z[EA%XER? Q4: How to understand the relationship between Gain, Output

Power, and Efficiency?

PXREE: X=FHFAEMREHANTEXR. SBEY UL IIREREHER, B

HREAMHEERREN, BRERGHIRBESSBEUR TR, RABMAHREL
EEERNERKX, meNEKRIT (1 Class F 5 Doherty Z54) 1EEX 21 E1R
Bk, BEIN=BEUNERRIT, ERERGEMERETFNIRET, RO

127 PAE, SLILMEREFAE,

English Answer: These three parameters involve a trade-off balance. High gain
reduces driver stage requirements but may compromise bandwidth or stability;

pursuing maximum output power often reduces efficiency as the amplifier



operates in deeper compression; while high-efficiency designs (e.g., Class F or
Doherty) often challenge linearity. Bochuang Spacetime optimizes circuit design
to maximize PAE while meeting system linearity requirements, achieving a

balanced performance.

Q5: FARLME (Linearity) ? AHATHBERAREE?
Q5: What is Linearity? Why is it important for communication systems?

PR G ERIRARH S S SRS SRS AR RN . ERR

#HFBfE (W 5G. Wi-Fie/7) H, ESEAFIEHINEL (PAPR) . BELMER
B, SEAEEANSBETE (AC) | SHIRWEEK (BER) EARERHZRET

. Bk, S&MHERRIIBERETMLEMNXE,

English Answer: Linearity is the ability of an amplifier to maintain a proportional
relationship between output and input signals. In modern digital communications
(e.g., 5G, Wi-Fi 6/7), signals exhibit high Peak-to-Average Power Ratios (PAPR).
Insufficient linearity causes spectral regrowth and Adjacent Channel Interference
(ACl), leading to increased Bit Error Rate (BER) and reduced system capacity. Thus,
high linearity is critical for ensuring communication quality and spectrum

compliance.

Q6: 3EKLL (VSWR) NIIRBAMRE T ARME? WFTRL?
Q6: How does VSWR affect power amplifiers? How to optimize it?

FXREE: SHKLERERNKAE *SBERFNEEN, SIEEEK. &
HINRARE, FENIURRRIIMNE. UEEEEE:

1. BREERSSANVERLE (8% 50Q) .

2. AR HInENEBRNITER.



3. EAFBENERE VSWR RIFEEMNRIR, HiNE SR ARERE

English Answer: High VSWR indicates impedance mismatch, increasing reflected
power, causing gain ripple and output power instability, and potentially

destroying the transistor. Optimization measures include:
1. Ensuring impedance matching (typically 50Q) for connectors and cables.
2. Integrating isolators or circulators at the amplifier output.

3. Using Bochuang Spacetime modules with built-in VSWR protection, which

automatically reduces gain or shuts down upon detecting high VSWR.

F£=ZF w5 A / Selection & Applications

Q7: IMIIRYE R A3 ROEFE S BRI SHATI R A AR ?

Q7: How to select the right RF power amplifier module based on application

scenarios?
hXRE: REAFTERUATHE:
1. REE: #WIAPOHREHIEHE K.
2. ThRFHK: RIFEEMINEITHEFTFE P1dB = Psat,

3. AHFAR: SHIAT (40 256QAM) FiEFESZMHE (High IP3/Low EVM)

FEhho
4. TEAER: #NRESEE. BEEIIREIER.
5 ¥OS5R~F: ILEC PCB fhmREEaREE (SMA N 2, 2.92mm %) .
English Answer: Selection requires considering the following dimensions:

1. Frequency Range: Confirm center frequency and bandwidth requirements.



2. Power Level: Calculate required P1dB or Psat based on link budget.

3. Modulation Scheme: Higher-order modulation (e.g., 256QAM) requires
high linearity (High IP3/Low EVM) products.

4. Operating Environment: Confirm temperature range, humidity, and

vibration resistance.

5. Interface & Size: Match PCB layout and connector types (SMA, N-type,

2.92mm, etc.).

Q8: {81 h =R R A AHREE A T HPLL s 247577

Q8: What are the typical application scenarios for Bochuang Spacetime’s

power amplifier modules?

PXHEE: BN~ R ZEAT

5G/4G E¥h: Fuh. HUARERG,

« DEIBS: VSAT Zin. HEuh 17888

- BRRSG: BEETRAH. SREIX.

o BFNH: TAVBEITERS. FHIES TS ES5000.

MRANE: ESRERENR. TEUTERK.

English Answer: Bochuang Spacetime products are widely used in:

5G/4G Base Stations: Macro cells, small cells, and repeaters.
» Satellite Communications: VSAT terminals, ground station uplinks.
« Radar Systems: Phased array T/R modules, weather radar.

« Electronic Warfare: Drone defense strike system, mobile phone signal

jammer, signal detection.



+ Test & Measurement: Signal generator driver stages, spectrum analyzer

pre-amplifiers.

Q9: AZHRAZH, BREREATNMIREAMEEN TR KR?

Q9: In multi-band systems, is it necessary to configure a separate power

amplifier for each band?

FXBE: FA—E. BUNTRBETERETHERKFBRATR, LERTES
ZARER (40 2GHZ-6GHz/4GHZ-8GHZ/300MHZ-2000MHZ) | @it M ERigikas
S EEARIM B MR LN, MMELRGERM . FERMATERIR., EXTHRERE
MARNEFTREREZNG R BRURENISRELERE.

English Answer: Not necessarily. Bochuang Spacetime offers wideband PA
solutions where a single module covers multiple bands (e.g., 2GHZ-6GHz/4GHZ-
8GHZ/300MHZ-2000MHZ), achieving multi-band transmission via external filters
or combiners, thereby simplifying architecture and reducing cost/size. However,
for scenarios with extreme frequency spans or significant power differences,

individual configuration remains the optimal choice.

FLE L2518 / Installation & Commissioning

Q10: SHATI R P R SHER R KN FE TS WMLEG?

Q10: What precautions should be taken when installing RF power amplifier

modules?
SRR
1. BBt SREMEBLFHEFIR, FHED 22TEA.

2. NFE#EH: SHEERTENERTAIAEBEER, TESRAEY,
MIBIEMAR .



3. BHRYF: HERERERS KGR RENEE,

4. BRI : GENERBAN NN DA ERERR .

English Answer:

1.

ESD Protection: Wear anti-static wrist straps and use ESD-safe

workstations throughout.

Torque Control: Tighten RF connectors to the torque specified in the
datasheet; overtightening damages threads, while undertightening causes

poor contact.

Proper Grounding: Ensure low-impedance connection between the

module baseplate and system chassis.

Stress Relief: Cabling should not induce mechanical stress on connectors

after installation.

Q11: M F TR A =R AR B IR RIS ?

Q11: How to perform initial commissioning and performance verification of

power amplifiers?

R
1. R7ESKeE: CHENEHERSNBIETR, FIATER.
2. BHEH: KEAMERES, REHSERLBEEERE.
3. IMESMR: WMARINRES, RILEERIARMWLEY,
4. KIESHIE: FLEMBATIR, ENHHINE, PAE K EVM, BHRARA

RIRIP BAETRIARR,

English Answer:



1. Cold Check: Measure power pin-to-ground impedance before power-up

to confirm no shorts.

2. No-Load Power-Up: Power on without RF signal; check quiescent current

and temperature for anomalies.

3. Small-Signal Test: Input low-power signal to verify gain and frequency

response.

4. Large-Signal Verification: Gradually increase input power, monitoring
output power, PAE, and EVM to ensure no protection triggering and specs

are met.

Q12: BRI N R AR T I E? MEARABRTR?

Q12: How does thermal design affect power amplifier performance? How to

optimize the cooling solution?

FXEE: BRARSSBEETS, SIEEE TR, SCRER. LHEEL,
EE A TRRIPTR AR,

A%
1. EASSARENSAEIHEEMERL.
2. HIRBARER TR EURTTE—E.
3. FEAEHRRIRTRE BB AER ERS AT L.
4. PENXABNALERSHE.

English Answer: Poor thermal management raises junction temperature, causing
gain droop, efficiency loss, linearity degradation, and potentially triggering over-

temperature protection or permanent damage. Optimization solutions:

1. Use thermal pads or phase-change materials with high thermal

conductivity.



2. Align heat sink fins with airflow direction.
3. Reserve adequate copper area or thermal vias under the module.

4. Employ forced air or liquid cooling if necessary.

BLE WERE 5447 / Troubleshooting & Maintenance

Q13: TR AR =5 H P H ThR TRy o] BE R BN A R AL ?

Q13: What are the possible causes of decreased output power in power

amplifiers?

R
1. BERIRE: BRESHEINE T ESEER AR,
2. WERE: M/ERBESEEBHRREUIKX.
3. R BT RMAABINEERRE,

4. BfFEL: DEMEREREBERARRE.

v

WREE: NHEARESBERFMEIXR, MEREF.
English Answer:

1. Insufficient Drive: Reduced source power or increased path loss in the

preceding stage.

2. Bias Anomaly: Gate/Base bias voltage drift or excessive power supply

ripple.

3. Thermal Throttling: Poor heat dissipation triggering internal power back-

off protection.

4. Component Aging: Natural performance degradation of the transistor

over time.



5. High VSWR: Load mismatch causing excessive reflected power and

triggering protection.

Q14: T AR P AR S HIMHFE? FRARFET R A RRL?

Q14: How to determine if a power amplifier has failed? What are common

failure symptoms?
RXREE: FUREIAR:
- Tt BREELSIEL, TR ANNIBITEIIRFNRRIR.
o BEIRS: SUEMULEHBAEESHERMNRE, FBEEARRE.
- HEERE: KRB RSHMREREZED £1dB,
« RIPHZE: FaultiETATE R, BEEERICEIMNBRE.
English Answer: Common failure symptoms:

* No Output: Bias present but no RF output; possible internal open circuit

or driver stage failure.

« Oscillation: Spurious peaks on spectrum analyzer not at signal frequency,

accompanied by abnormal heating.
« Gain Anomaly: Actual gain deviates from nominal value by >+1dB.

» Protection Latch: Fault LED stays on; requires power cycle or external load

inspection.

Q15: IRP AR B FRF FHNBWRMA?

Q15: What are the recommended maintenance cycles and suggestions for

power amplifiers?

AR



. BERE: BERAERL, RENBEEEL.

FERE: REFIEESRNBFCERHA, NEHRILES,
FERAE: FRAMETNESRETEBERE T ERAE.

Rk HRUIERE. BEEANSEERA.

English Answer:

1.

=

Monthly: Clean heat sink dust, check fan operation.

Quarterly: Inspect RF connector torque marks for movement, measure

VSWR trends.

Annual: Calibrate gain and linearity using power meters and signal

generators.

Environment: Ensure server room temperature and humidity remain

within specifications.

NE e 55/ Safety & Compliance

Q16: £ ASHAI R A SRR T EETFHLE L £IE?

Q16: What safety regulations need to be followed when using RF power

amplifier modules?

XX ARE:

. SRS EABBEARS TR RO, BEREKNG.

SERE: HORREASERER FRENLIFIAERERRE.

i

A0 BEACEED, BEEATRE.

BHRIE: XEFBESIEER &I A TRS, BbIRETi.



English Answer:

1. RF Radiation: Never touch RF ports while powered; risk of microwave

burns.

2. High Voltage Safety: Some modules use high-voltage supplies; ensure

capacitors are discharged before handling.

3. Optical Ports: If optical control interfaces are integrated, avoid looking

directly into fiber ends.

4. Compliant Operation: Transmit only in shielded environments or via

designated antenna ports to prevent illegal interference.

Q17: eI = 17~ filid 7 WL B BRIAE?

Q17: What international certifications have Bochuang Spacetime’s products

passed?

PXRE: FHENE~ RSB REERRE, TEIAMEEHE:
* ROHS & REACH: FELREMFRRLIESD .,
« CE/FCC: HEBMARRTLBRERES.
« 1S09001: REEEAERIAL.
« UL/IEC: XERHBMHRLTHIMNE MERKESHE) .

English Answer: Bochuang Spacetime products strictly adhere to international

standards, with major certifications including:

*  RoHS & REACH: Compliance with environmental and chemical safety

directives.
« CE / FCC: Compliance with EMC and Radio Equipment Directives.

« IS0 9001: Quality Management System certification.



« UL/ IEC: Key component and safety certifications (model-dependent).

Q18: IXRBM AR BEHFERM (EMC) ERIE?

Q18: How is the electromagnetic compatibility (EMC) of power amplifiers

ensured?
FCARE: BB I THEERIE EMC:
1. R#&&IT: XBeEBRERER, BRELERASBEHR,
2. JRIBALIE: BERESIEONE EMIJEER.
3. PCBHifF: fMEtTmE, mOMEER XBESLZOHLE.
4. MREAE: B~ RYBIESEENEKH/AIENR .
English Answer: Bochuang Spacetime ensures EMC through:

1. Shielding: Full metal shielded enclosures with conductive gaskets at

seams.
2. Filtering: Built-in EMI filters on power and control interfaces.

3. PCB Layout: Optimized ground planes, minimized loop areas, and

guarded critical signal traces.

4. Testing: Every product undergoes conducted and radiated

emission/immunity testing.

EEE HAREIFERRS / Technical Support & Services
Q19: {FEIR SREMLF A X FFRS?

Q19: What technical support services does Bochuang Spacetime provide?

RXEE: BNREEEs B



i

HEERMETTE. BB BATEBRE,

- &rh: FIEEIEH. PCB layout 165, R IH .

« BR: Tx24NEARRLG. BESHT (FA) kE. RMAREBIE.
English Answer: We provide full lifecycle support:

» Pre-sales: Link budget calculation, selection advice, Technical

Specifications

* In-sales: Schematic review, PCB layout guidance, on-site commissioning

support.

» After-sales: 24/7 technical hotline, Failure Analysis (FA) reports, expedited
RMA channel.
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