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Test method of PA based on high-power frequency extender

Xing Rongxin' Wang Wenjuan' Huang Yinglong' Guo Fangjin® Guo Shoujun'
(1. China Electronic Standardization Institute, Beijing 100176, China;

2. Nanjing Electronic Device Institute, Nanjing 210016, China)

Abstract: With the application of millimeter wave radar in auto pilot, FOD detection and other fields, the performance
of (92~96) GHz (W-band) PA has attracted much attention. In order to solve the measurement of W-band PA. the
paper presents a test scheme based on high-power frequency extender of VNA. Compared with other extenders, the
high-power extender contains a build-in PA. The scheme can complete the measurement of all parameters in one
measurement system. Compared with the traditional measurement of power parameters and small signal S parameters.
it has the advantages of high system integration, simple measurement connection, one-time calibration to achieve all
parameters measurement. It also can improve the repeatability of measurement. The paper presents the principle
diagram of measurement setup, measurement procedure and some tips for measurement.

Keywords: (92~96) GHz;PA;high-power frequency extender;test

0 96) GHz , N
, (28] S
(Gallium Nitride, GaN) N . R (92~96) GHz
. N N S . \ N
(1]
, N N (92~96) GHz
N ° ( 92 ~ ’ frol °

:2020-08-28

+ 184 -



, 1dB
1 =20 dBm, , (92~96) GHz
3 mm GaN s WRI10VNAX
. R . , 11 dBm;
. .1dB . WR10SGX , 14 dBm, .
~ ~ (-1 o
1 . 20 dBm s
1 (92~96)GHz ’ ] S
/GHz f 92~96 )
/dB Gain 13 , .
/dB  AGain 0.5 s
VSWR, V,=15V, 13 , Ll
/dB Gr I,=0.6A, 10 2
/dB AGy  f:92~96 GHz 0.6
1dB /dBm P ooy 30 21
/dB P .. —45 . .
/% PAE 15 1 (92~96)GHz .
(92~96) GHz . R .
, (92~96) GHz . . .
’ , S
1dB R i
— KRBT

I

I

| ey || rEmw |
i

1 1 T
| i | merma s | et i e o weimen | men o s |
1

PNIE S S
ok e B 98 LR

1 (92~96) GHz

+ 185 -

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



44

3 dB
) 4 fu
’ ~ ~ ’ fH
N .  }
/ s lin
% /
’ :K\EGun 3
/ : 5|
0 ‘ .
L Bi#/GHz T
' 4
22
, 2 N 3dB ,
2)
2 3)
90~100 GHz : . - ’
1 dB N s A
Gl
26
s 3 1(\E Tin-min
, W =
) S .
s fL BiFE/GHz fH
5
X 5E
S ) O NY ) ON |
e e : »
PIES N s & 1:‘&& s (1)

OSESs

PIROR. BB g T M

3 Gain .,

S11

R S5 [ °
=<l AGain = (Gain . — Gain ;) /2
= L <t : AGain
) ON
AN xN
—_— Th4r o ,dB; Gain,,,
3 4)
23
D
« 186 -

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net

(D



VSWR s ,
5) o
s 8)
’ 6 o °©
A . .
- o
5 r, 9
#
®
g | : :
W& > @
BI\ThZ/dBm (101:"/10 1OP’./10)/1 000
6 PEA =1 VT X 100% (2)
H Po 9dBm; P,
7dBm§ q s ’ 1;
\4 ’ ’V; I ’
’ A,
6)1 dB ’
1dB , '
. (2) .
10)
) 1dB . ( i
1dB s 7 . 1dB ’ ’
(3) .
Ry =P,— Py (3
‘ E/ G“n :Rsp vdB;Po
----------------------------- el .dBm; P ( )
é Poany pms f" G-l »dBm,
@- .
=)
aa 9
& )
. ( Do
. E > ’ N N
HINIHZE/dBm Praa, ’
7 1dB ’ ; ’
PSP\ POo (3)
1dB o
s 1dB 1dB
3
7 (92~96) GHz
) D ,
e 187 -

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



44

2) , . (2]

[4]

[5]

L6]

7]
4) ;

5) ’ ’ (8]

[9]

4 [10]

(92~96) GHz

. .
-2009,6(3) :221-230.

[J]. ,2019,45(8) :19-25.
[yl ,2019,42(8) :28-31.
(7. ,2018,39(5) :40-47.

LIl ,2020,15(3) :56-62.
s s , . InP
LIl ,
2013,11(1) :43-49.
. 3mm MMIC [D].
,2016.
. Ul
.2011.30(5) :45-47.
GaN HEMT [Jl.
,2020,45(3):195-199,235.

[11] , .
' [yl ,2015,38(11) :85-87.
R 3 mm s [12] ‘
’ (1. ,2017,40(5) : 189-192.
> > ° [13] FUNG A. Gallium nitride amplifiers beyond W-band[ C].
’ ° ’ 2018 IEEE Radio and Wireless Symposium (RWS),
° Anaheim,CA,2018:150-153.
[14] . GaN [D].
. , <2z dB, , .2014.
’ [15] . GaN HEMT
S . [Dl. : .2011.
(1] . GaN .
[Jl. ,2020,39(9) :96-99. E-mail:15901519692@139. com
+ 188 -

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



