Retuning Circulator Teledyne-T513%3 to 868MHz

Februarys" 2023, Matthias, DD1US

Hello,

Recentlyl needed a circulator for some tests at 868MHz. As | did not have drands but founcne for
the frequency range 950150MHz, | decided to try to retune it. The device | had wadedlyee C1S13F
3 with a specified isolation of 2B. Here is a picture of th@rculator:
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All 3 ports of the aiculator have SMA jacks.

As the unit is hermeticallyealed,l tried to retune it bybringingvarious magets close toits broadsides.
Finaly, | found a suitable magnethifting the frequency down twards868MHz and | gluwkit to the
bottom of the device.Here is gicture of the mgnet, which has atainlesssteelcover:




| tuned the ciculator for minimum insertion lossompromisinga bit the other parametes, asiLwas the
most critical parameterin my applicationThis is a picture of theirculatorconnectedto my network

analyzer durg the tuning

Below please find theneasurement resultsf the Sparametersin the frequency rage 1® ¢ 1400MHz As all 3
ports show a almostidenticalbehaviour,| will present hereonly the measurement ragdts from port J1 to J2.

Input matchingSL1:

259254 0 9.4727 0 1.7369 nH 868.000 000 MHz

CH1 Markers
1: 67.004 o
88,344 a
698.020 MHz

3 59.756 a
1.7617 o

STOP 1 400.000 900 MHz

START 100.000 000 MHz




2:-18.367 dB 868.000 006 MHz

CH1 Mark grs
-4.2415(dB
k ese 820 MHz

START 100.000 000 MHz STOP 1 400.000 600 MHz

The isolator shows eeturn lossat port J1of S1148.4dB at868MHz The optimunreturn loss isat
969MHzwith S1120.dB.

Transfer Characteristidnsertion LossS21:

3 dB/ REF © dB 21-,32410 dB_ 868.000 000 MHz

g KER H1 Mark drs
24457138
R ...‘
69.059
1 7302 H
4202

START 100.000 000 MHz STOP 1 400.000 080 MHz




1 dB/ REF @ dB 2:-.31790 dB 868.000 000 MHz

CH1 Markgrs

13-3.1403[dB
h da8.020 MHz
.k‘

START 100.000 800 MHz STOP 1 400.000 808 MHz

The center frequency of the transfer cur@21 from port J1 to J&approximatdy f=900MHz The
insertionlossat 868MHz isIL=032dB. This is excellent.

IsolationS12:

2:-20.996 dB 868.000 000 MHz

13-10.010|dB
= 20 MH=z

Mark s
22
22,964
969.859 M

START 100.000 000 MHz STOP 1 400.000 900 MHz




2:-20.972 dB B868.000 0B MHZz

CH1 Markdrs
13-10.6069|dB
598.020 MHz
3§-22.951|dB
9469.859 MHz
1?982 GHz
-44.140|(dB

START 100.000 800 MHZz STOP 1 400.00¢'0

The maximum isolatio812=23dHBs reachedat f=9069IMHz At 868VIHzthe isolationis S12=21dB, which is
good enoughor my application.

Output matchingS22:




