AR211072
BLF978P, 644-650 MHz ANNPLEON

v1.0 — April 19, 2021

Application Report

Document information
Status v1.0

Abstract Measurement results of a class AB design for the BLF978P in a demo

optimized for 644-650 MHz.



http://www.ampleon.com

ANVIPLEON AR211072

BLF978P 644-650 MHz

1. Revision History

Table 1 — Report revisions

Revision Date Description Author

1.0 2021.04.19 Initial document

2. Contents

1 ReVision HiStory.........coooi i ——————— 2
2 (00 01 7= o 1 £ PPN 2
3. List Of figUIeS ..cceiiiiei et 2
4. = o o - PP 2
5 General deSCriPtioN..........ciiiiiiiirr 3
6 CW RF CharacteriStiCs ....ccceuuuiiiiiiiiicci ittt s s s e r e s s s e e s e e e s s s e e e e ema s e s s e e e e nmnaasssseennnnn 4
7. CW Performance Details ...........cooiiiiieuiiiiiiiiiieceis s s s e s s e e e s s s s s e e e e s s e s s s e e e s nmnsss s s e e e s nnnnsssssseennnnn 4
8. [0 LYY o - PSP 5
< T B =1 r= 1] o o [ TP PP P TP PP P P TP PPPPPPPPPP 5
8.2 Bill Of MAEIIAIS. .........eeiieiieeeee e e e et e e e e e e ettt e e e e e e e e e ettt e e e e e e s eesaaaaaaaaaaees 6
8.3 TemMPErature DENAVION ... .. e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e as 7
8.4 DBVICE MATKINGS ... e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e as 7
9. Legal information ... 8
S TR B B 1= {1011 { o] o - F SO U TR U SRR UURRRURRRUPNt 8
S T B 1= Tor =110 o 1= U PPPPRS 8
10 TG T I =T (=T 4 F= T U PUPPRRS 8
9.4 Contact INFOMMALION ... ..o e et e e e e e e ettt e e e e e e e e ettt e e eeeseesaaaaaaaaaeeees 8

3. List of figures

FIigure 1 — DeMO fTONE VIBW ...ttt et e e e e ekttt et e e e e e e a bbb e e e e e e e e e aabbbneeeaeeeaannes 3
Figure 2 — CW PEITOIMMEINCE ... ...ueeiiiiee ettt e e oo ettt e e e e e e bttt e e e e e e e an bbb bt e e e e e e e anbbbeeeeaeeaaannes 4
Figure 3 —Board pin CONFIGUIALION .........ooiiiiiiiii ettt e e e e et e e e e e e e abbbeeeeaeeeeaanes 5
Figure 4 — COMPONENT M@PPING ....ettieeiiiiiiiiiiie ettt e e e e et bb et e e e e e e e bbb e et eae e e aaabbeeeeeaeeaaansbbbeeeeaeeaaansbbeeeeaeesaane 7

4. List of tables

Table 1 — REPOI FEVISIONS ... ettt oottt oo ettt et e e e e et ete e e e e e e e eeeaea e e e aeaeeesann e eaaeeasnnnnnaaaaaeee 2
Table 2 — Test Circuit iINfOrMatioN............oooi et e e e e e e et e e e eaaeees 3
Table 3 — Performance INAICALION ............oooiiiii et e e e e e e ettt e e e e e e e e ea e e e eaaeens 4
Table 4 — RF PerfOrManCe OVEIVIEW.............oouuiiieie e e e e e e e et e e e e e e ettt e e e e e e e e ettt e e eeeesessaanaeaaaaeees 4
TabIE 5 — PN AESCIIPHION. ... ettt ettt ettt sttt et it et e e e e e e e s nnnnnnen 5
Table 6 — Bill Of MAEFIAIS ..........cooiiiiiiee oo et e e e e e e ettt e e e e e e e et aataeeeeessesaaaaaeaaaaeees 6
TaDIE 7 — MOAUIE SPECITICS ... ettt s s s s ssssssssssnsssnsnsnnnnnnns 7
BLF978P All information provided in this document is subject to legal disclaimers. © Ampleon The Netherlands B.V. 2021. All rights

Application Report v1.0 — 19 April 2021 20f 8


http://www.ampleon.com

ANVPLEON AR211072

BLF978P 644-650 MHz

5. General description

This report presents the measurement results of the demoboard designed for the 644-650 MHz
frequency band using the BLF978P. During the assembly the transistor has been soldered and the
leads have been bent upward to ensure proper soldering, while the PCB has been screwed down
without soldering it.

The demo-circuit is matched to 50 Q at input and output.

Figure 1 — Demo front view

Table 2 — Test circuit information

Parameter Description Unit
Input Laminate Type Taconic RF35

Output Laminate Type Taconic RF35

Laminate thickness 0.762 mm

Overall dimensions 152.3 x 80 mm

Cooling type Indirect water cooling

Device Package SOT539
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6. CW RF characteristics

Table 3 — Performance indication
Test signal: CW; RF performance at Vps=50V; Total Ipg=20mA; Tamp=21°C; Tcooiing water =25°C

Symbol Parameter Conditions Typical

f Frequency 644-650 MHz
Vbs Drain-source voltage 50 \%
Vas Gate-source voltage Ing= 10mA x section 1.67 \Y
Gp Power gain P1dsep = 1047 .4W 20.1 dB
No Drain efficiency P1dsep = 1047 .4W 70.8 %

7. CW Performance Details

ANVIPLEON - Gain&Eff vs Pout[W] - BLF978P
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Figure 2 — CW performance
Table 4 — RF Performance overview

P2dB Effmax Pout@

[W] [%] Effmax
(W]

644 20.77 613.43 1038.80 1151.80 71.36 1155.20 70.60 71.32

646 20.85 700.69 1066.40 1173.10 71.37 1157.80 70.31 71.15
648 21.01 717.97 1055.90 1161.30 71.51 1168.10 70.65 71.50
650 21.11 726.48 1047.40 1150.10 71.74 1150.40 70.83 71.74
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8. User Guide

8.1 Biasing

3-VGS1 5-VDS1

9-GND

~ 2-RFout

=

Figure 3 —Board pin configuration

Table 5 — Pin description

Symbol Pin Description

RFin 1 RF input

RFout 2 RF output

Vst 3 Gate-source voltage — Section A
Vas2 4 Gate-source voltage — Section B
Vbst 5 Drain-source voltage — Section A
Vbs2 6 Drain-source voltage — Section B
Vbs 4 Drain-source voltage

GND 7,8 Negative supply terminal for Vas

GND 9,10 Negative supply terminal for Vbs
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8.2 Bill of Materials

Table 6 — Bill of Materials

Part Description Value Part number
/Remark
C1,C8,C9 Multilayer ceramic chip 100pF ATC100B
capacitor soldered on the side
C2,C3 Multilayer ceramic chip 75 pF ATC100B
capacitor soldered on the side
C4,C26 Multilayer ceramic chip 27 pF ATC800B
capacitor
C5,C6 Electrolytic Capacitor 47 uF, 63V
C7,C10 Multilayer ceramic chip 100nF Murata X7R
capacitor
C11,C14 Multilayer ceramic chip 100pF ATC100B
capacitor
C12,C15 Multilayer ceramic chip 1nF ATC100B
capacitor
C13,C16 Electrolytic Capacitor 470uF, 63V
c17 SMT Clad RF Capacitors  12pF CDE MIN02
*To be assembled close to
C18 for the highest
performance
c18 SMT Clad RF Capacitors  15pF CDE MIN02
Cc19 SMT Clad RF Capacitors  6.8pF CDE MIN02
C20,C21,C22,C23,C24,C25 Multilayer ceramic chip 15pF ATC100B

capacitor

soldered on the side

L1,L2 Inductor 3 turns, 1.7mm, 4mm diameter,
close wound
L3,L4 Inductor 3 turns, 1.7mm, 5mm diameter,
close wound
R1,R2 Chip Resistor 47Q SMD 1206
Balun B1 Semirigid Zc=25 UT-090C-25
Balun B2 Semirigid Zc=25 UT-300C-25
T1 LDMOS transistor BLF978P
Input PCB Taconic RF35 H=0.762mm, Cu=2x35um Er=3.48
Output PCB Taconic RF35 H=0.762mm, Cu=2x70um Er=3.48
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Figure 4 — Component mapping

8.3 Temperature behavior

For operation of this demo board water cooling should be applied.
Water temperature should be kept at 25 degC.

8.4 Device markings

Table 7 — Module specifics

Parameter Value
Manufacturer Ampleon
Device BLFO78P
Comments Engineering sample
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9. Legal information

644-650 MHz

9.1 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Ampleon does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

9.2 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, Ampleon does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. Ampleon takes no responsibility
for the content in this document if provided by an information source outside
of Ampleon.

In no event shall Ampleon be liable for any indirect, incidental, punitive,
special or consequential damages (including - without limitation - lost profits,
lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, Ampleon’s aggregate and cumulative liability towards customer
for the products described herein shall be limited in accordance with the
Terms and conditions of commercial sale of Ampleon.

Right to make changes — Ampleon reserves the right to make changes to
information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Ampleon products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
systems or equipment, nor in applications where failure or malfunction of an
Ampleon product can reasonably be expected to result in personal injury,
death or severe property or environmental damage. Ampleon and its
suppliers accepts no liability for inclusion and/or use of Ampleon products in

9.4 Contact information

such equipment or applications and therefore such inclusion and/or use is at
the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Ampleon makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using Ampleon products, and Ampleon accepts no liability for
any assistance with applications or customer product design. It is customer’s
sole responsibility to determine whether the Ampleon product is suitable and
fit for the customer’s applications and products planned, as well as for the
planned application and use of customer’s third party customer(s).
Customers should provide appropriate design and operating safeguards to
minimize the risks associated with their applications and products.

Ampleon does not accept any liability related to any default, damage, costs
or problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party
customer(s). Customer is responsible for doing all necessary testing for the
customer’s applications and products using Ampleon products in order to
avoid a default of the applications and the products or of the application or
use by customer’s third party customer(s). Ampleon does not accept any
liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

9.3 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.

Any reference or use of any ‘NXP’ trademark in this document or in or on the
surface of Ampleon products does not result in any claim, liability or
entitlement vis-a-vis the owner of this trademark. Ampleon is no longer part
of the NXP group of companies and any reference to or use of the ‘NXP’
trademarks will be replaced by reference to or use of Ampleon’s own
trademarks.

For more information, please visit: http://www.ampleon.com

For sales office addresses, please visit: http://www.ampleon.com/sales
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