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V band On-Wafer Measurements
using CCMT Model 7550

The CCMT Tuner Model 7550 operates in the frequency range from S0 to 75 Ghz and is
used in conjuction with millimeter wave biasable probes to perform on-wafer load pul! and
noise parameter measurements.

The transmission media for the tuner is a precisely slotted WR-15 (V band) waveguide,
highly accurate positioning of a gold plated probe allows to control the magnitude and
phase of the refection factor I seen by the DUT.

Millimeter wave biasable probes are attached to the tuner with a special brackat. Micro-

positioners are available to hold the tunen(s) and the probes, both together are positioned
as a single unit.
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The Model 7550 waveguide tumers are fully compatible with the CCMT (DOS) and TWTN
(WINDOWS) control and measurement software for Calibration, Moise Parameter and
Load/Source Pull measurements. Both software packages allow in-situ calivration of the
TAERIETS,

The tuning performance of the CCMT 7350 in the WR-15 reference plane is given in
figure 1.

Duie to the insertion loss of the probe the on-wafer tunitg tuning range 15 reduced
compared to the WR-15 calibration { figure 2 ). Maximum reflection coefficient in the

DUT reference plane is typically Tg,=0.75.

Model 7550 Specifications

Frequency Range 3010 75 GHz ( V band )

VSWR (WR-15) MIN 1.2:1 !
MAX 10:1 k

Insertion Loss <1 dB @ YVSWE min |

RF resetability =45 dB

Tuning Resolution 0.32 degristep (@ 60 GHz

Tunable Points 700,000 (@ 60 Ghz

Step Size horizontal 2.95um
vertical 1.5pm

Mechanical Accuracy 11 step

RF connectors WR-15 flange

Power Handling 200 W (CW)

Dimensions TEx 6% 5 inches

Weight 43 kg

Operation

! CCMT (DOS) or TWTN (WINDOWS) control software
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Figure 1: Tuner Calibration WR-15 port (f=60GHz)

On-wafer DUT reference plane reflection coefficient, including the Picoprobe biasable
millimeter wave probe Model 75:

Figure 2: On wafer calibration (DUT reference plane) including biasable
probe (f~60GHz)
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On-wafer Noise Figure Measurement and Noise Parameter extraction example at 60 GHz
using CCMT Model 7550:

X975
Y=1087

|G|=0.451
Phi=159.3

L=0.00d8

Figure 3: Noise Figure measured for various Source Impedances

The following table shows the Noise Parameters exctracted from the measured points
shown above. The last column gives the extraction error, defined as the difference
between the measured NF value, and the value calculated using the noise parameter
(Fune, Ry and Ieer) for the given Source Impedance,

Freq=60.000GHz

NFmio=4 64G8 at 0,520/-170,8° Ra~13,2 Ohm
01: NF(m)= 6.06d8 NF(c)= S97dE D=0.0934B
02: NF(m)= 4.42dB NF(cF= 4.65dB D=4.233dB
03; NF(m)~ 63648 NFicy= 6.55dB D=-0.164dB
04: NF{m)=~ 4.92dB NF(c)~ 491dB D~0.017dB
05, NF(m)= 547dB NF(¢)~ 540MB D-0.070dB
06: NF(m)= 5.50dB NF(c)~ S4B D=0 10548
07: NF(m)= 5878 NF(c)= 591dB D=-0.04%B
08:' NF(m)= & 19%dB NF(c)= 8 93dB D=-0.T464B
(9: NF(m)=~ 67648 NF(c)= 66948 D=0070dB
10; NF(m)= 4 82d8 NF(c)= 47548 D=0 06348




