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Fig. S1. Three outputs controlled by SMCs. (A) The current through two reverse polarity LEDS  

as they are switched by a single CFR Soft Matter computer. (B) An SMA  driven indicator is 

switched by a single CFR SMC. (C) A pouch motor (outline indicated in yellow) is inflated via 

a single CFR SMC.  



 

 

   

  

  
Fig. S2. Frequency response of the CFR at three voltages. In all cases, the resistance drops  

significantly above 100 Hz.  

  

  

  
Fig. S3. Resistance through a CFR as electrode offset is varied for three voltages. In all  

 cases, the resistance increases linearly with offset.

 

 



 
Fig. S4. Frequency domain analog computing results. (A) shows the variation in output duty  

factor with frequency for a fixed input duty factor of 0.1. (B) shows the variation in output duty  

factor with frequency for a fixed input duty factor of 0.5  

  

 
Fig. S5 Stable progression through the tube (speed = 0.23 

mm/s) is demonstrated. (B) Tape breakdown at a speed of 3.68 mm/s is shown. In i), a long viscous 

tail has formed on the end of one conductive region. This detaches in ii), rapidly reduces in length 

. Stability of the fluidic tape. (A) 

in iii), and finally is collected by the next conductive region in iv). (C)-(E) The relationship between 

tape speed and the length of the viscous tail (blue) is shown. 



 

Fig. S6  (A) sketches the experimental setup, while 

 

change in mean pulse length for a normal (blue) and knotted (red) tube. (C) shows the normal 

 

tube, while (D) shows the knotted tube.  

 

. Long - duration actuation test. 

 

(B) plots the  



 
Fig  S7  Electrolysis demonstration  (A) shows a CFR when a DC voltage is applied. 

Electrolysis causes significant build up of bubbles, disrupting the CFR input pattern. (B) shows a 

CFR with a 1 kHz AC voltage is applied. No electrolysis is observed. 
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Movie S . A single CFR is used to drive a pair of reverse polarity LEDs. As the 

tape progresses through the region spanned by the electrode, the LEDs are switched. 

concept1. CFR 

 

Movie S  AND gate. Two CFRs are electrically connected in series to an SMA driven 

output indicator. The mechanical inputs are pressed in sequence, and the truth table for an AND 

gate is generated. 

2. CFR

 

Movie S Two CFRs are electrically connected in parallel to an SMA driven 

output indicator. The mechanical inputs are pressed in sequence, and the truth table for an OR 

gate is generated. 

3. CFR OR gate. 

 

Movie S  CFR NAND Two CFRs are electrically connected in parallel to an SMA 

driven output indicator. The mechanical inputs are pressed in sequence, and the truth table for an 

NAND gate is generated. 

gate. 4.

 

Movie S Two CFRs are electrically connected in series to an SMA driven 

output indicator. The mechanical inputs are pressed in sequence, and the truth table for an NOR 

gate is generated. 

5. CFR NOR gate. 

 

Movie S ite SMC. A CFR switch (CFR1) is connected to a CFR NOT gate (CFR2) 

via an Electro-fluidic diode. When the mechanical input is pressed, the switch activates the 

Electro-fluidic diode. The diode advances the tape inside CFR2, switching the output off. 

6. Compos

 

Movie S7 MC Softworm. Top view of the SMC Softworm. The Softworm moves forward 

with a crawling gait. 
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Movie S8. SMC gripper. Top and side views of a gripper with programmed reflexes. Three 

inputs are pressed simultaneously, generating a power grip.  



Movie S ehaviour witching. A soft manipulator is switched between three behaviours by 

varying the duty factor of the input to the SMC.  

SMC b s9. 

 

Movie S1  Fast actuation demonstration. An SMC is used to control an SMA actuator at high 

speed.  
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