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Introduction:  A number of dedicated hardware designs have been developed for economical multi-channel 
transmitters [1,2].  A single-channel CMCD based on-coil amplifier has been proposed for its high efficiency 
and additional decoupling mechanisms [3].  Here we show an array of these elements with a novel, digital 
signal source whose pulse information is sent to the active elements over fiber optic cable, which significantly 
reduces the connectivity requirements and potential coupling of coaxial cables. 
Theory:  
The CMCD topology employed utilizes two input signals, one for the RF carrier and another for amplitude 
modulation (AM), which are mixed on coil with a current limited power supply [4].  These signals can be 
created and encoded off-line, using (for example) the MATLAB delta-sigma toolbox, and fed directly from the 
source to the coil without feedback.  Any non-idealities in the circuitry, be they phase delays or variations in 
gain, can be measured once and compensated in the encoding. 
Methods: 
The block diagram of the setup is seen in Figure 1.  Four transmit 
elements are created from CMCD amplifiers [3] attached to 15 x 7.5 cm 
rectangular surface coils with a concentric shield [5] at additional 1cm 
radius. These elements are distributed on a 22cm rectangular former with 
no consideration for geometric decoupling. Signal for the elements of the 
array is generated by a Tektronics DTG5074 data/timing generator 
outputting a sigma-delta modulated encoding of a Gaussian shaped pulse 
at a sampled rate of 550 Mbit/s. This digital information is delivered to the 
array over fiber optic cables with Agilent HFBR-5720 gigabit transceivers, 
and is demodulated on coil via an analog filter. Imaging was performed on 
a Siemens Espree, with the Siemens body matrix array wrapped around a 
cylindrical phantom for uniform signal reception.  
Results and Conclusions:   
Phantom images of the four separate channels and a homogenous 
(birdcage-like) excitation are seen in figure 2.  Recall that only the 
decoupling provided by the concentric shield and CMCD amplifier has 
been employed, and increased isolation could be achieved by 
overlapping neighboring elements.  Measurements have indicated 
decoupling of more than 20dB for neighbor and next-nearest neighbor 
coils [4].  As such, we see little RF enhancement by neighboring coils. 
The load insensitivity of the current-mode design, which are calibrated on 
the bench and stored, alleviated the necessity to perform a tip-angle 
calibration in situ. In conclusion, we have demonstrated a four channel 
on-coil CMCD configuration and shown this configuration can deliver high 
isolation independent of geometric overlap, similar to preamplifier 
decoupling. Additionally, we have demonstrated successful transmission 
of the required driving signals on fiber optic cables. For these reasons, we 
believe this is a promising configuration for future parallel transmission 
arrays. 
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Figure 1: Bloch diagram of the CMCD 
based multi-channel transmitter. 

Figure 2: Individual channel sensitivities 
and homogenous excitation. 
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