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3 mm wave band balanced mixer in a novel configuration

Zhao Ying

Song Xiang

(Shanghai Precision Metrology &. Test Research Institute, Shanghai 201109, China)

Abstract: Mixer is widely used in communication receiving system. With the development of the microwave communica-

tion system towards high frequencies, the millimeter wave mixer of high frequencies is becoming the millimeter wave de-

vice which is the key researched. This paper presents a novel structure design of millimeter broadband mixer. The LO

signal input from the rectangular waveguide to suspended microstrip line and the RF signal from a rectangular waveguide

to a fin line. The suspended microstrip lines and finline with a pair of diodes rested between them constitute a balanced

mixing circuit. Through the simulation of the millimeter-wave broadband mixer, it owns a 75~105 GHz operating fre-

quency, and its conversion loss is better than 12 dBm. The isolation among the three ports is also excellent. In addition,

the mixer’s structure is very simple and easy processed.

Keywords: 3 mm wave band; balanced mixer; transition waveguide; fin line; suspended microstrip lines

0 3

2 R YT AT A e AT AR 98 S 0 AN T D Rl R A L I
PR K B OB 10 o 00 A 5 e 48 D By Ak B PR AR
e I B AR o bl T AR A o — AR K TR fE
F14 T VR AT g SR e S T D BB R 2 . R
ZE R B R L e 1 BE B TR AR - T LR RE Y
USSR SEE L MR T 2 ST IS NDE 137N

AR SO R A3 A ) B A SRR L 25 5 1R S R A TR
U2 S AR 114 1 i D L 73 ) e o 9 9 R 6 2 4 U T
I B AR I A5 5 0 23 - A X L SR BT
3 mmk BRI & 1 BTt o [R5 A oA B B
T8 AR 20 A 2 KB » ORI R TR B S L

i

75 B #:2017-03

— 68 — ESMH IR A

1 RMEFAiit

HEASTR TS (1 45 K = 2 o S A A i A % L R 4
S AT A TR A L TR o AR T bR TE 3 mm P
e S 9 Dy — B B i X PR A 2 S A . AR IR AE S A
HIARAE 3 mm AP 3 T W8 h — Bl W T e 5 — Bl
BT AR S TR RS B R E M AR . &
B AR — B S S U S A B0 85 2 2 T A — X R
[] () AR AR A B — > 1807 IR A3 45 - i IR 0 R L ol T
fifg 24 15 8 L TRl R ) P 3 R L TE S PR IR S AR 5 AR HE A
B2k b ) BB R R MR L R TR IR AR I B
B R T b AR RO R ) — o 4 — A GE DR
U RYEE T

Hh [ Bk AZ 0 30



$3b% G HE
o
AR
s © !HI ll
1 TR R G
1.1 A& 508 B K%

H T TR0 FL % 2 A T B 2k 8 B O R b Y T AR IR
RS s 3 mm JHE P B T H A B G A IR T g
BT — AL P RE R4 R I SR B RO B
B mhot i e o o 98 BEAY Bl 2k 1) o5 — i 4 b — >R
PR g o B a I T N BER SE .6 AR L I
U S b A TEmn Al TMmn S8 0 8 1155 5 R0 801k 9%
KI5 -

(@YD)

Seremn = ferran = o i/;; <m77t)2 - (%)9

2
(2) +(7)
FESC I AT U S LT A6 E A TE10 % S8 1
85t T A L 75 52 B R — f P 1 TE10 80 5

(2)

AcTEmn = AcTMmn =

B AR AT R AR Ik P A3
. 1 .
fr’rulu = s Actrre = 2a (3)
2a \/pe

ML B2 AT AR A8 95 v TE10 KA 1k 45
R R RS NEERD o A6, 520 6 TR,
P AR R o A2 4210 0 I3 AN 2 R MR
ERETELO ML o DR 1T LLRE A o 5 TR - 7 A%
N A GE AR T+ 7 i BT A e 9 R i PR RO R AR
He o XRE AT LG A 3 A0 R T 9 A R S A
B e

FEIE B T b TELO B4 L 37 78 6 2 5 5 T 2%
A&l 2 pros . i 2 al AR 35 A TELO £ 3 %
1677 0] 2 b AR R S 14 98 T I ) A AR R . DA
Wb o A S 09 58 T I A A — 0 RO IR BT OF AN
Wi TR B 9 L BE TEL0 By 6 5k . T 30 N Y
HL 3 A T P P b g A R T I O e DY I
Tk RE A A 9 R S o B B B B A

Hh [ Bk AZ 0 3 T

WRSHAE

AHIE BT 0 BCHT R B %L T AR 8 5 9 5 1T G fif
B

A
A 4
=

v

A

A 4 VVVVV Y Y

Kl 2 FEIE B i TELO #3700 A

ARPRAT T A T AR AE 3 mm AR R WA O —
MEEWITERSES — AR LM 50 Q MWL
PR TR 3 S 0 o ) 2 A5 S B R 0o Y U S T Y B
A/ A BCRE T LA DI Y I TR ST TSR ) AR
SRR MINAE R L 1. PR 2 — B — A IGE IE
P f8 GRS 70 GHz, F AR T2 H AR5 5 b
AT i i D AT DA Sy — AN RS DR AR (5 5 LO R
B 55— A E S BRI B TR AT B P AR 2 P
PeAy. WK 3PN,

DL BT R S5 H FE HESS B¢k BUAE AL, 3R 31748
Tl B BRI U T AR I TR o R LR
AR T RN S AT AR AR B B R Ik R ik
FAJE 0.127 mm JEE 47 9, B AR B A S o0 v 11 1. 2518
A A I — it A 1 2, R s Ry S 3 LA R
W 4 iR,

BRI LUVE BT 45 7E 75~105 GHz
ARPRAT B L R AR IR S BT ML 5 S 2 o 10, BP gz A
TR W I 3 10 (EL R 2 A HR S A o S 3 3 1 Tk R o
2o RGP A B AT A S AT LAAR A B9 N 2 3 1 4% g 5
HhOBT R g 3 i T
1.2 SH N i it

S St 3 mm bR AR T IS A U Sy B T
X} TR 0 £ U T B AR A X A R DR G S B — A
&ty Ik B R I 10 B T X R BB LR IXRE A BE T A S
B BN 2R BR AR AR R A T AR ST AR RE B D
PATH X AR BB 2 D S5 s 5 TR .

ARV v i 2 11 AR 2R T AR B AR i )y 5.y =

AN TIMEEA — 69 —



O 2
NS ,
fur) ’ /‘
BRI
(WR-10) MELOS
[} 1 “'

3 AR v A I B ) 5 R O A P R AR

0 20 40 60 80 100 120
Freq/GHz

B4 AR P B O LA R

ae’ o BEL AR AR IE B BB 5 H G B 58 TE A AR ORI G
. GAUEHZE NI T ZBRE, 8l 7R EN
4 mm, ZEGE N 0. 12 mm f) 5 T 0SB 6 2% 56 A [ A 2 T
HOJERE D9 0. 127 mm B f7 9¢ 5 7. HC A% B e 1 ] 6
J7R .

Hy LA B0 FLES AT LAGE L B i A 5 T X i i 4
75~105 GHz i TAE B B B AT R4 (9 18 fi 4 14 1 3

— 70 — ESH IR A

20178 H
5365 56 H

| il

B 5 BT i 2k

0
5
S21
-10
~15 F S11
-20
=25 F
230
-35 1 1 1 1 1 1 1
75 80 85 90 95 100 105 110
Freq/GHz

&6 T X R B 2 1 A% i r

FURE - BE 1 i A 19 55 98015 5 AR A Y A8 B0 TR A A A
b o

2 FEER

XFRETH R HE A0 e 14 A WD AR HE AT 0 I 90 3IE » 5 5 A
4 S A A 75~105 GHz, Zy 25 — 10 dBm, Jifi Jil /9 A4
PRAE= 2% 15 dBm, Fp G O 1 GHz I 753 3 A2 4 45
FE B SRR A A AL 2 A 7 B

i py AR AT LA B BT Y 3R AR AE 75 ~
105 GHzf TARA B b AR BIAEL T 12 dBm, HAF-4H
B+ o KA.

15 F
14 F
13F
St P
Eub - = 7
g 10f \ S N R
S 8
7 =
6 -
5 L L 1 L L ]
75 80 85 90 95 100 105

RE Frequency/GHz
V7 IR AT Y A A0 A EL A AR
[F#E 6 75~105 GHz ¥ AR S5 Br b % 18 430 25 1 B
AT O B B IR S A i L S A i S g 1T 2,
w13 A% B R B R A 0 FLAS R A 8
FR7R

Hh [ Bk AZ 0 30



S21

S31

-120
-140 \/
_160 L N L L L L '
75 80 85 90 95 100 105 110
Freq/GHz
6 8 RS B bR

B & 8 W LA L et i IR AR FE 75~105 GHz 11y
TAESBLN 3 Ao K Z B BB B+ R4F. T i
b WL AG B T 1) RNk B Y 2R AL A Uy A HLOESE B
IG5 AN BE D i THT 19 8 B 4k b ik 5 R 2, IR
KT S At 10 At P A i 11 B R T R i T T Y
AVGSE 8 45 1 5 ST A3 Al T AR HR A5 5 1) A AR s Y
T B L AR iR T A R i R e s A R S
3 &

AR SOV T — i 25 1 A bR o U 3 B B RO
LR WA L 5 — A3 8 A A T TR A A Y AR R
FPOSTUE I O R A R BE R A TR T — A 180° IR A
SR . S U7 BIRE, BT iR T 0 TR A AR A
75~105 GHz By AR B HA + 4300 B 1Y 728 4545 6 Fi
B B B AT IS R A O R I R S

2 % X

(1] k. @® E R4 24, 2T ADS {5 31 A9 Sl 1R 40 4%
B 505 E T ]. B 73K, 2011(8) :65-68.

Hh [ Bk AZ 0 3 T

WRSHAE

X TR SRR W BT R A g 1 [T .
O . 2010(S1) 1 343-346.

TR, TR, BT I TFHELRFN 2R R
VORI A B AR [T, 2050 5 2 oK % iR,
2011,30(1) :35-39.

WY L )0 A B M. Ka I B 3 D 1% 40 1 I 45 2
JCUR A B 3 T DT BB A= 4, 2010 (3 P D
299-301.

WhH 6 AR AT BRAR AR X B B I A AT A R VR AT R 1
PILT ] B fR B T2 B 52 5 0 . 2009,29(2) £ 226-230.
B A R AR DU ARML b Y R A
0], E AN F D &R . 2007,26(3) :60-62.

K6 R Sk I 465 3 A ASCHE TR A 42 0 3k b g B2 T LT .
[ Ah 73 5 R, 2006,25(10) : 11-13.

A IR, R 4% 43 BT A [ B AR R R [T .
[ Ah 730 5 R, 2010,29(8) £ 26-28.

R REL VR . B 2 oK I IS4 2 AR 1yt e [T . W 7
DB 5 {2 4], 2009,23(3) 1 1-8.

WD B R T ARG SR R T 0 TR AT i AR A A
FEM A AT 0 AR, 2015, 38(11) - 85-87.

(2]

(3]

(4]

[6]

7]

(8]

(9]

[10]

£ & &

XA, B BRI, A, 32 SRS T ) Sy o0 g 4 B Ak
SIE 3o
E-mail : wlovetoc@qq. com

KA, TR AL, EZEREGE Ty ] g SO e IR
DI
E-mail : 308706410@qq. com

AN FIMEEA — 71 —



