4. T3 Electronics

The T3 electronics refer to the following custom design and build electronics:

1. Axis Interface (HA, Dec)

2. Dome Interface

3. TO Panel Interface
4.1 Axis Interface

The axis interface are custom-built electronics that provide the glue logic between the controllers (servo board, TO Panel) and the motor amplifier.  There will be two Axis interfaces: HA Axis Interface, and the Dec Axis Interface.  The HA and DEC are identical in function which is shown in figure 4.1.
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Figure 4.1
4.1.1 General Description

The primary job of the AI board is to take a motor command signal from the servo controller board, and drive the axis by outputting the correct voltages to both motor velocity amplifiers. This is done inside the PMAC now, not a function of AI.
The second purpose of this board is to gather and distribute the emergency and brake lockout conditions.  The safety circuit for the brake enable is shown below in figure 4.2.
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Figure 4.2
I would suggest allowing for future inputs on Brake and Emergency. I also can see move signal type . Motor Controller Error could just be AmpDisable – not an emergency in idle mode.
Should we have a OVERSPEED protection: If the DC tachometer voltage > 2000 as/s then set emergence condition?
Should Override, override the emergency condition only?

4.1.2 Modes

The AI board will support the following modes, which are selected by the operator on the TO panel:

Lockout – Control to the motor amplifiers are disabled. 

Standard – The Standard is the computer-controlled mode. The control for the motor amplifiers originate from computer’s servo controller board.

4.1.3 Limits

Each axis has a Slew, Stop, and Brake limit. The AI will react to the limits as follows:

Slew – The velocity output to the motor amps be limited to tracking velocity (400 as/s) by the motor controller board.  No circuitry on the AI is involved with this function.
Stop – The velocity output to the motor amp will be adjusted to a rate of zero by the AI board. ALSO: the brakes on the motor will be engaged.  Emergency state will be enabled.
Brake – The velocity output to the motor amp will be adjusted to a rate of zero and the brakes on the motor will be engaged.  Emergency state will be enabled.

The state of the stop limit will be input into the servo controller’s axis limit input.  The limit override on the TO panel will disable all 3 limits. 

4.1.4 Emergency

The Emergency condition occurs when: 

1- Brake limit is enabled.

2- Emergency input is enabled.  (There are two inputs: TO panel, software input via Facility IO)

3- Over-Current or Over-Temperature error from Amps.

When the emergency condition is active the motor commands to the amplifiers are shut off, and the brakes are engaged.  The emergency condition is reset from the TO Panel reset button or facility IO reset input.

4.1.5 General Indicators

Output for indicators and monitoring are needed for the following:

	Indicator
	TO Panel
	Facility IO

	Mode (Manual, Standard)
	Y
	Y

	Limit Override
	Y
	Y

	Emergency
	Y
	Y

	Slew Limits
	Y
	Y

	Stop Limits
	Y
	Y

	Brake Limits
	Y
	Y

	Motor brake on
	Y
	Y

	Motor Current
	N
	Y


4.2 Dome Interface

The function of this servo interface is similar to the HA and DEC axis with the exception that this controller drives the servo amplifier in both directions by supplying a ±10V signal to the amplifier.  The dome interface is shown in figure 4.3.
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Figure 4.3

4.3 TO Panel Interface

The function of the TO board is to interface to the TO panel components which is shown in Figure 4.4.  These components include: 

· Emergency stop button with a reset

· Key switch with the Lockout, Manual [was deleted], and Standard positions

· Brake control and reset switch, which will also control the switched AC line breaker.

· LEDs to indicate: slew, stop, and brake limits, Zenith, emergency, and other conditions
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Figure 4.4
Brake Reset -> AI board , then to the Reset Relays.
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