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Measurement Routines and Features of CCMT" and MTS2,
A Comparison

This Note compares the measurement capability and associate features of
the Computer Controlled Microwave Tuner system (CCMT Version 4.0) to
those of the Microwave Tuner System (MTS Version 1.0).

Short Description of the CCMT and MTS

Both CCMT and MTS are automatic measurement systems (ATE) for microwave, DC
and other quantities of FETs, bipolar transistors and modules as a function of
impedance. Both Noise and Power measurements can be made using these systems.

The core of both systems are electro-mechanical slide screw tuners. Both systems
operaie from IBM-PC compatible computers and use M5-DOS operation and Graphics
Environment,

Both systems use the GPIB to communicate with instruments and a proprietary Analog
Interface for DC readings and electro-mechanical relay (RF switching) control.

The calibration and measurement philosophy of both systems is very similar. The
mechanical layouts of the tuners though are different, especially concerning flexibility
and variability, since the CCMT is conceived o be more wideband than the MTS,

' CCMT = Computer Controlled Microwave Tuner syslem
*MTS = Microwave Tuner System
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Frequency Range

Tuner Maodel Frequency Range Connector Type System
304-CK 0.4 - 18 GHz GPC-T.N CCMT
06 0.6 -3 GHz GPC-T,N COMT
1808 0.8 - 18 GH=z GPC-TN CCMT
1816 1.6 - 18 GHz GPC-TH CCMT
2604 4.0 - 26.5 GHz GPC-3.5 CCMT
2604-Ka special to 30 GHz GPC3.5 CCOMT
4006 6 - 40 GHz K CCMT
4026 26,5 - 40 GHz WR-28 CCMT
5033 33 - 50 GHz WR-22 CCMT
7550 50 - 75 GH=z WR-15 COMT
110775 75 - 110 GHz WER-10 CCMT

Special versions in low frequency waveguide (high power) and special types available

308
J0E=-4200)

The coaxial tuners of both systems exceed VSWR of 10:1 in full band. They can be

0.8 -3GH= GPC-T,M SMA
0.8 -42 GHz GPC-T
VSWR Range

MTS
MTS

adjusted, on special order, to VEWR up to 40:1 in parts of the band,

The waveguide tuners typically exceed VSWR of 12:1 in full band and 19:1 in the centre
part of the band.



Tuning Resolution (step size)

CCMT tuners MTS tuners
1. Mechanical
Horizontal step size (um) 29 to 25.4 254
Vertical step size (pm) 1.6 25
2. Microwave
Minimum Phase step (* @ GHz) 011" @ 18 GHz  0.18° @ 3 GHz
Minimum Amplitude step (T units) 0.005 @ I'=0.82 0.008 @ '= 0.82
Tuner Calibration
Feature - CCMT MTS
Number of Calibration Points 95,181,361,385 181
MNumber of Calsets o9 0
Number of Calibration Frequencies oo limit no limit
Equidistant Frequencies yes yes
Frequency List YES no
Choice of I'-max yes yes
Supported Network Analyzers
Wiltron 360 A.B ves yes
Hewlett Packard 8510 AB,C YE& yes
Hewlett Packard 8720/8753' yes yes

Note 1: The use of the HP-8753 is not recommended for calibrating low loss - high
reflection devices, such as tuners. The quality of the calibration data can be inadequate,



Setup Calibration

Feature CCMT MTS
Number of frequencies (max) 51 51
Passive Block Calibration yes yes
Read-in pre-measured ASCII (.52P) files yes yes
TEL test fixture characterization * yes option
TDL test fixture characterization * yes option
Include transforming sections VES yes
Keyboard entry of test jig data yes yes
Active device'S-parameter measurement yes yes
Read-in S-parameter of Test Jig models yes yes
Network Analyzers supported see Tuner Calibration *

Note J: TRL = Through - Reflect - Line calibration method (see AN-6, FMI)
Note 3: TDL = Through - Delay - Line calibration method
Mote 4: Only TDL should be used with the HP-8753, not TRL.



Load (Source) Pull Measurements

1. Measurement Routines CCMT MTS
Load (Source) pull of calibrated points yes yes
Load (Source) pull of a fraction of cal points yes no
Peak Search Measurement (P,G,Eff) yes VES
Intermod/Intercept measurement yes VES
Power, Gain, Efficiency Load Pull yes yes
DC bias load (source) pull (Vd,Id.Ig) yes no
Cursor tuning and measurement yes yes
Power Data Manager® option no
Measure DUT Large Signal Impedance yes no
Design Verification measurements option no
Saturation measurements (Pout,Eff, IMD) Ves yes
P-1dB compression point load pull Ves no
Load Pull under Pout=constant conditions yEs no
Oscillator Load Pull yes fio
Oscillator Power & Frequency (Rieke Diagram) yes option
High order Intermod load pull yes option
Measure Contours for PADS® ves no
Save Pin,Pout Loss, Vd,Id Ig Eff in ASCII file YEs no

Note 3: Power Data Manager = Load Pull of Power Sweeps, measure
Pin, Pout, Pde,IMD,1d,Ig
Mote 6: Power Amplifier Design Software



2. Measurement Features CCMT MTS
Tune using the Mouse (any impedance point) yes yes
Tune to I' or Z uwsing keyboard entry yes no
Measure using the Mouse yes yes
Define a Smith Chart Area to in- (ex)- clude yes no
Define and use an impedance Pattern yes yes
Nommalize Characteristic Impedance yes yes
Insert a Twoport between Tuner and Test Jig yes no
Display Impedances at Harmonic Frequencies ves no
Combine data from Load Pull files yes no
Move reference plane afier the measurement yes no
User defined GPIB drivers’ yes no
User defined Limit Action (GPIB)® yes no
52P file measurement yes yes
Calfile conversion to ASCII ves yes
Datafile conversion to ASC]I Y& yes
Limit injected power into DUT VES yes
Limit Gate Current option option
FDM® data conversion to L/P (Contour file) yes no

Note 7: Can be used, for example, to measure the temperature of the device, or to
introduce new, non supported instruments (see AN-5).
Note ¥ Can be used to shut down the bias if the device is oscillating or over-driven.



Noise Measurements

Measurement routine CCMT MTS
Automatic search for Fmin yes yes
Auvtomatic measure of 4 noise parameters ves YE&s
Mouse impedance pattern {any tunable point) yes yes
Repeat measurement on pattern yes yes
Adjust the weight factors of measured points yes no
MNoise Figure Source Pull VES no
Cold Source Noise measurement option no
Omn wafer noise measurements yes yes
Noise, Gain, Stability Circles yes yes
Stability factor K yes no
Mismatch factor limit (oscillations) adjustable  fixed
Moise measurement using tuner 2 option no
Noize parameter De-Embedding yes yes
Graphics
Feature CCMT MTS
[s0 Contours generation yes yes
3D Surface generation yes ne
Mouse pointing and reading in contours yes yes



Feature CCMT MTS

Generating mouse pointed contour file yes yes
Contour Zoom yes yes
Graphical elimination of points in contour yes no
Sﬂmrai-iml plots yes yes
Power Data Manager Graphics programm option no
Other Features

Manual tuner control yes yes
Mechanical tuner test yes no
Tuning aceuracy test (automatic) yes no
Select different operation paths (Cal, Data, Setup)  yes no
Power Amplifier Design® option option
GPIB keyboard communication Ves ye5
Generate Contours for PADS* from L/P files yes yes
Search a set of L/P files for Max.'max Ves no
Project a Network's S-parameter in a set of L/P files  yes no
CCMT-GPIB Control Station™ opticn option

Note 9: Power Amplifier Design for CCMT is wW-PADS, for MTS rf-PADS. The
difference is the complexity of available models and the validity at higher frequencies.
Mote 10: Use external Computer (PC, HP-9000 or other) to control via GPIB commands:
the tuner position, initialization etc. and also write user's own programms,



