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Design of ultra-broadband mixer chip with high LO-IF isolation

Han Xingyu' Nian Fushun'? Dai Xiu® Zhang Ting'
(1. School of Instrument and Electronics, North University of China, Taiyuan 030051, China;

2. CETC Instruments Co. , Ltd. , Qingdao 266555, China)

Abstract: Ulira-broadband harmonic mixers generally use LO-IF duplexers to extract IF signals from the LO circuit. However, when the
LO frequency and the IF frequency are similar or overlap, it is difficult to achieve high LO-IF isolation. In this paper, RF-IF duplexer is
used to replace the LO-IF duplexer, different from the common harmonic mixer structure, and IF signal is extracted from the RF circuit.
A 30~ 110 GHz fourth harmonic mixer chip is designed and tested. After the four harmonic mixer testing, RF sweep frequency range
30~ 110 GHz, frequency conversion loss is less than 25 dB at IF frequency 1 GHz. In DC-15 GHz, the isolation between the L.O and the
IF ports is up to 30 dB. When the local vibration is fixed, the frequency conversion loss of IF sweep frequency DC-7 GHz is less than
28 dB. Therefore, this design can effectively isolate LO and IF signals with similar frequencies, and it is possible to broaden the IF
broadband.

Keywords : mixer; harmonic mixer; reverse-diode-pair; ultra-broadband

IS, NSRRI I C A Z R0l , K28
TR R B AR 0T X SR LS A8 465 1) 228 0 JR 03
B GRS T g 2 ) A LA, SR

0 3l

[l

GATAT TR AT A e O 0 28 3 A SSORUIEE: 7 A A 554
o B CBAZ ORI, o T IR ME 5 25 T R AR EL 2L
SRR A IR FE TR R T R 5
AL TARIR L ], AW A o e T L) R A
JE o BT B BAR G Z AN iAW A &,
WA A5 HE PR AT AR AR LE W T AR FE AR T A
PR T TR 1 IR 88 AR IR 15 5 4 AR 48 18 AR

Yk H 4. 2024-02-22 Received Date: 2024-02-22

FARYRINE 90~ 110 GHz, [# 52 AR Z 50 MHz, 25451 1
FE/NT 9 dB; B 245 S RIAHR AN % 82~ 100 GHz, 'ft
WA 0. 1~ 18 GHz, ZEMHIFE/NT 9 dB, A iR F1 5 45 b
B KT 20 dB; kAR 41 BT 4 A A HR AR 75 ~
110 GHz, A8 SR FE /N T 12 B, 56451 ol A 4% Bt 25 K
20 dB, fHI AR XA R (5 55 B3y 36 SR AR
PEORR L A B Z K, T B AR AR A S



53 3

T IR PO S TR AL BT - 87 -

A R AR YR 5 oL T 2 1 ) 3 0 TR A2 1R O 5
Fp, BEARE PR R RS, 2Rl A R
327 ~ 343 GHz, A ¥& #i % 83. 84 GHz, 4l 4l % 0. 01 ~
11 GHz, SR AE/NT 15 dB, [ FPA A IR il TR A
FRITIOL T AR AR BB R 75 ~ 110 GHz, AR FR I R
9.31~13.96 GHz, " Jii #iii %¢ 500 MHz, 2 M 464 #& /) T
28 dB; Yang 25" ST 2 340 ~490 GHz, AHR 4% 85 ~
122. 5 GHz, "PHSR 1 GHz, ZEHFE/NT 20 dB, RETT
Hit i] A IR SE A IR AT B X AT SR A R
80~ 110 GHz, 7% & #i % 40 ~ 55 GHz, " #i #i % DC-
18 GHz, M40 FE /N T 20 dB ;1875 258 545 47 % 140 ~
220 GHz, 4§45 70 ~ 110 GHz, H 44 95 DC-20 GHz,
ATAAE/INT 15 dB,, HAFAYR A O S8R AR I B
TR AR 5 H 0L T4 TR A S 4

Hy 3R SCHR AT DL, BT AR PR A0 A 4 3T | AR | B
TS B 1o ATAE A B0 RE /N B TR A AT LA — R PR
AR SR S AR o A5 R T 25 B4 3 PR R TR AN B, A A
T 3RS % 30~ 110 GHz 4 YGH IR g  ARF105
Y 7.5~27.5 GHz, TSI H 0. 1~7 GHz, 22454
FE/NT 30 dB., ffHR T BLTR A 25 A 41 451 %6 5 v 451031 R
ANBEAR T 1 [0, EL AR N rbossi b B B A s | AR A AR FE 4K
1%, B e RIS B TR AL T T RE

1 &GRSR BT

11 iERRIEIT AR

R G A e 2 K e I AR 1 5 28 R T —
R LA YR AT LA 89 30 ~ 110 GHz 4 UK
IRWgs , ARG WA R 7.5~27.5 GHz, ik (55
BN 0. 1~7 GHz, ZEMHFE/INT 30 dB, MR L PRty 2L
A [ 8 I AR R , o T DA E AR PR 0, SE B 4 UK
WA, AR oA R AR B 3T, AR 5 AR
TR S BUMERE A, A SCR SIS s T T 1%
G AR 5 I T 48, AR AR B S P
7 2 76 A0 S i 15 v 3RS 5, T DS B AE [ Gn =] 1
B,

B TR AR S P 32 B Pl AR I DG R B 1) O IBC
FRSEETRAI M A5 X S AR B TR A, W R 2
TN ARRVC L H P& SR FH 22705 A0 460 5 5 30 DA A P £y 3] °F-
AR e T TR A A A R A P B A i R AR AR5 5
R TINRIASRAE S, SE BRI T s A, JF T R
1B TR 53 T S A 1 R UL D T 0 o A g
FEHIE , IE 4 5
1.2 AIRECEERZITHHIE

AR YR VT i F % — A = 11 B TG TR L, AR R 5

i
(ER)
BT R A R AE
Fig. 1 Mixer chip diagram in this paper

K2 ASCRALE R R AR E
Fig.2 Mixer chip layout in this paper

M 1SR 38 2 DC C H B S, AR T 2 Fas 11 3 i2E A
ST AR X AN 3 R, i IR D TR e SR e
o B 12 R 13 A R R RN AE AR AL AR
1o BH 2 25 TR A — A A i A e

Portl

3 ARYRDCHC A %
Fig. 3 LO marching circuit

AR VU TE L B EL 4 SR AR 4 s, B 4 (a) AR
I D e P, 8% 1 i 453 6 1 B S 453 R 1) Wt B R 3107 FL 5 2R
AT LA 3 T 1 S0 12 0 T 3 B4 £ i 15 RE A0 52 S 4t
FEe—8(S, 5 S, WMEHREE), 7 7.5~30 GHz A4k
BRI B, G B FE /N T 5 dB (S, >-5 dB Ml S, >
=5dB) , & 4(b) R AR VT FL i 1% i AR A 5 7 L4
LT B 02 Mg O 3 ARG R E A,
7.5~30 GHz AHRA 35 Bl 9, A% 5 AH A 7E +30° 3 - 40°
Z I,



- 88 - LSRR R e o

38 &

40

e 8, BIARAL
RSt ENS, S AR
MRS, § 0
HERRAS, F
=20
=40
10 15 20 25 30 5 10 15 20 25 30
#i%R/GHz #i%R/GHz
(a) LOULL B 14 1SS 3 (b) LOUGFE H i (A A7

(a) S-parameter of
LO marching circuit

K4 AR B0 EHLAS

Fig.4 Simulation results of LO circuit

(b) Phase of LO marching circuit
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Table 1 Coupling line simulation data

KE/um  (Syy) i B R/ GHz K S,,/dB
250 116.7 100. 5 -15.8
300 97.2 100. 5 -15.5
350 83.2 100. 4 -15.4
400 72.8 100.5 -15.3
450 64.7 100. 5 -15.2
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