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Interactive Visualization of Single Flux Quantum Circuits,
a Device Expected to be on Board Spacecraft

MIURA Akira™, MATSUZAKI Keiichi”', ISHIDA Takayuki, TANAKA Masamitsu ", INOUE Koji™*

ABSTRACT

This paper describes a method of interactive visualization for explaining the behavior of Single Flux Quantum (SFQ)
circuits, a kind of logic circuit based on the principle of superconductivity.

For the space exploration in the future, there has been an idea to develop devices based on SFQ circuits onboard spacecraft.
SFQ circuits are expected to have extremely low power consumption and high computational speed during operation. On the
other hand, since the principle of SFQ circuits is greatly different from that of logic circuits of semiconductor devices such as
CPUs and memories, visualization tools for understanding such type of circuits are expected to be useful.

In this paper we developed an interactive visualization application for SFQ circuits using JavaScript libraries including

WebGL-based APIs and discussed issues as well as prospects.

Keywords: Single Flux Quantum (SFQ), Josephson transmission line, Visualization, Web Application
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var camera_menu = new CameraMenu;
gui.add(camera_menu, 'Camera_Preset', Object.keys(CameraPresets));
var cameraFolder = gui.addFolder('scene.Camerd );

cameraFolder.add(camera_menu, 'eyeX',-200,200).listen();
cameraFolder.add(camera_menu, 'eyeY',-200,200).listen();
cameraFolder.add(camera_menu, 'eyeZ',-200,200).listen();
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var CameraMenu = function () {
this["Camera_Preset"] = "default";
this.eyeX = camera.eye[0];
this.eyeY = camera.eye[1];
this.eyeZ = camera.eye[2];

var self = this;
var lastPreset;
var update = function () {
var Preset = self["Camera_Preset"];
if (lastPreset |== Preset) {
lastPreset = Preset;
var arg = CameraPresets[Preset];
self["eyeX"] = arg.eyeX;
self["eyeY"] = arg.eyeY;
self["eyeZ"] = arg.eyeZ;
camera.eye = [arg.eyeX, arg.eyeY, arg.eyeZ];

}

self["eyeX"] = camera.eye[0];
self["eyeY"] = camera.eye[1];
self["eyeZ"] = camera.eye[2];

requestAnimationFrame(update);

}
update();
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