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REMATCHING

UNERS FOR VERY
IGH SWR AND
OWER LoAD PULL

EASUREMENTS

oad pull testing of high power transis-
I tors in the PCS and cellular frequency

range (L85 to 3 GHz) requires accurate
tuning capability around 1 £ output impe-
dance or less. Meanwhile, RF power handling
uim]u]ir} of the tuners Iw._v.rm([ 50 W at VETY
high SWH is a must. The traditional ili'l['lrlh'll'll
(L] ri'!\.EK:lI:Ili o these rI‘IlIIi[i'II’IHIi!.\- is to use low
characteristic impedance (for example, 10 or
20 £2) J'.J-4-I:‘.-ng migrostrip transformers on the
test fixture, which allow the test set to effec
tively tune around the 1 Q or less impedance
range. However, this type of solution presents
three major inconveniences; limited band-
width of less than 10 percent. a fixed tuning
direction (typically, but not always, 180%) and a
fixed transtorming ratio. These drawbacks
mean that for every new transistor and Fre-
fuency, new ‘|r:ll|.‘i|;:-?lllll"]"-i must he rlusigm'.-:L
manufactured, characterized and assembled.
Prematching [}J':rfrrﬁ used for
low impedance testing on wafer
have the same disadvantages as

long as they are narrowband.
Widehand transforming probes
have the disadvantage of target-
ing only the 180° area of the
Smith chart (£ =00,

In view of these limitations,

176

nesw funing instruments wilh

high SWR capability and bandwidth and an
adjustable target tuning range are required,
The PMT-xxyy series [1r:'|r1.|.!|~]|i1r_g buneers nti-
hize the tuning capability of two independent
rllll'illf_‘: sections ..illl] I]:!'L'l" l]l'ﬂ'ﬂ'l‘l (3] |:|f' il ||IE|.‘E|.|'I'
breakthrough in very high SWHR testing by
[H'th]ilig 5j1|!.uflau:'.|m5|r'. high power han

dling, bandwidth, calibration accuracy and
versatility for testing various types of power
transistors. SWHs bevond 100 (Z = 0.4 £3)
combined with two to three octave hand-
widths, a 360° target tuning area and 50 to 150
W RF power handling are standard perfor-
ITHETRCE, I:IL""H"T](.!'HI;g 1:!!1'_\.' an |;,1:|r1|l|:'n:'tn1' !_\1“: H'll.l.]
frequency range,

PRINCIPLE OF OPERATION

Prematching is the process of generating a
total reflection in two steps. as shown in Fig-
ure 1. The first step brings the device impe-
dance from a very low level to a medium level
and the second .'EEE:]]'.I brings it to 50 £x. This
srematching can be done on chip using
1umped elements such as capacitors and bond-
'i[;f_l 'iTII;,tl'I{'*I: ITh O 0T 'Iﬂ'iﬂ_"l'li':ﬁtl-lll:l l].‘ijlif_‘; I[I'ln'r' L']IH.F-
acteristic i1||pr;'|;lar|w_~ A4 transformers. Wide-
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A Fig, 2 A veclor presentation
of prematehing.

Fir. 3 A Smith chart presentation
showing an impedanee of B = 50054,
JX =—0.87 af 1.8 GH=.

i3 o
l 2 af

A Fig. 4 1.5 Gz impedance transformed
to R= L3I §X = - L0,

Fig. 5 1.8 GCHz impedonee at R = (150,
jX=-075 Y

A Fig 6 The tuncr phase
ratated to = 146.9%

v Fig. 7 The funer iaﬁuur
rofaded fo 124,77

s al.
band prematching is possible using
either more than one .‘itr_‘,‘p frans-
former or [‘ﬂpurﬂ] transmission line
sections where the characteristic im-
pedance change oceurs gradually. In
this case, bandwidth is gained at the
cost of size (tapers are long),

Prematching at a single frequency
consists of urlcﬁn;: two reflection fac-
tor vectors at the right phase to gen-
erate g larger one, as s!:m'm in Fig-
tere 2. Prematching tuners use this
pah‘lii—p—vl]{]ing l‘{"l;;'lll]'iiln{*. The first
probe generates a reflection vector
that is added to the reflection of the
second probe, The combination gen-
erates a total reflection factor that
reaches 1.0 at the reference plane of
the first probe. Losses in the trans-
mission line between the connector
of the tuner and the first probe limit
this total reflection to values between
(.95 and 0,95 or SWHs bebween 100
and 400,

Figures 3, 4 and 5 show how
PMT tuners focus on a pau'ticulur
area of the Smith chart by adjusting
the characteristic impedance of the
premutt]‘.ing section. Figures 6 and
7 show how PMT tuners select the
phase of the target tuning avea even

at maximum SWE. The advantages of
this technique are that T, reaches
almaost 1, ¢|!|m can be shifted IEn‘nll_lgh
probe 1 and each probe does not
need to generate excessive SWH. In
addition, anyv frequency can be tuned
and when the tuner is initialized the
svstemn has 50 0 impedance Gavoiding
narasitic oscillations). Two further
}:eneﬁu are provided due to the two-
probe configuration: Power handling
capability at very high SWRs increas-
es becanse there 15 less risk for corn-
fia {!.ISr:half,f:s between the RE probe
and the central conductor, and cali-
bration accuracy improves due to the
I[ﬂ\'l:'r r”m,. 1]" r;*u{_'|1 E'I'I"['I]!l["'.

However, there are alse potential
inconveniences caused by l}li.‘i tech-
nigque. Because, in r{-.ulit:lr'. the system
includes two independent tuners, the
combined calibration time may be
ton ||.}|':g for [Iﬁll:‘t'i{‘:ll considerations.
If each tuner is calibrated at 400 fm-
pedance positions per frequency,
then the combination should be cali-
brated at 400 =< 400 = 160,000 points
per frequency. At an average of 10
minutes per tner per frequency, this
means three days per frequency —
an unacceptable calibration time.
Comsequently, & new patent-pending
tuner calibration techmique has been
du\'{'lui}f:d that allows the L'UI]'II'!II'tl‘
tuner to be calibrated in a maximuom
of 20 minutes per frequency for all
160,000 impedances. In addition, the
assoclated sofbtware allows 1'|1I:1~|T1u]:-1-
tion hetween calibration points,
which drives the impedance multi-
plexing capability of the new tuners
into the hundreds of millions,

CONCLUSION

The PMT tuners using the new
calibration technique and interpola-
fion routines represent a continumis
!l:ning device with fine tnnl'nf_: resolin-
tion equivalent to manual tuners. Ad-
ditional information is available on
the company's Web site at www,
focus-microwaves.com.

Focus Microwaves,
Ville 5t-Laurent, Quebec, Canada
(514) 335-6227.
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ChEck out THE NEwW LEADMNET READER
SERVICE INFORMATION SYSTEM AT

WAL MW POURNAL COM AMND GET THE
INFORMATION YOU WANT FASTER.
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