Power Supplies Specification – Photoemission electron microscopy (PEEM3) end station

A.MacDowell 10/13/03
High Voltage power supplies 

	Element


	Typical

Operating

voltage

(volts)
	Power supply

Stability 

dV/V


	Ripple

(volts 

p-p)

at required

output

current
	Voltage Stability

over 1 hour

(volts p-p) at required voltage
	Voltage Stability

per 1.0
deg C. (volts p-p) at required voltage
	Voltage Increment


	Output

Current 

required



	1. Sample

2. Objective

3. Field Lens 1

4. Field Lens 2

5. Mirror V2

6. Mirror V3

7. Mirror V4
8. Intermed. 1
9. Intermed. 2
10. Projector 1
11. Projector 2
12.PEEM90 (I3) 

13.PEEM90 (P3)
	-20000 

-13600

-8530

-7182

-12290 and -19650

-17053

-23870

-11841

-18440

-19540

-19371

-15122

-19040
	+-1.4x10-5

+-9.9x10-6

+-9.1x10-4

+-1.9x10-3

+-1.8x10-6

+-1.8x10-6

+-1.8x10-6

+-8.9x10-4

+-~1x10-4

+-~1x10-4

+-~1x10-4

+-~1x10-4

+-~1x10-4
	+-0.28 

+-0.13

+-7.7

+-13.6

+-0.022

+-0.030

+-0.043

+-1.1

+-1.8

+-1.9

+-1.9

+-1.5

+-1.5
	+-0.28 

+-0.13

+-7.7

+-13.6

+-0.022

+-0.030

+-0.043

+-1.1

+-1.8

+-1.9

+-1.9

+-1.5

+-1.5
	+-0.28 

+-0.13

+-7.7

+-13.6

+-0.022

+-0.030

+-0.043

+-1.1

+-1.8

+-1.9

+-1.9

+-1.5

+-1.5
	0.28 

0.13

0.5
0.5
0.022

0.030

0.043

0.5
0.5

0.5

0.5

0.5

0.5


	100uA

(arc resistant)
1uA

1uA

1uA

1uA

1uA

1uA

1uA

1uA

1uA

1uA

1uA

1uA




Other Power supplies

The remaining power supply requirements for the PEEM3 instrument are pretty final in their specifications. 
Separator Magnet Power supply (quantity = 1)

Current = 48A, Stability = 8x10-6, (0.39mA)
Voltage = dependant on the coil resistance you measured. 
Unipolar 

Switch-able to AC supply such as a Variac to demagnetize magnet.

Current trims (total = 42)
1. Separator magnet Trim coils  (Quantity = 18 power supplies)

Current =+-2Amp (ripple and stability should be +-10% of main separator

power supply (+-0.05mA), voltage = ? 
2. Dodecapole magnetic deflectors (quantity = 2,    2x12=24 power supplies) 

2 magnetic deflectors 
- same specification as Separator trim coils.

Electrostatic Trim voltages (total = 98)
1. Dodecapole Electrostatic Deflectors (quantity =7,    7x12=84 power supplies)
Length = 28.575mm, Diameter = 6.8326mm

Deflector          rms ripple voltage required to blur beam +-6nm at image plane 

(10% of resolution element)

D1


+-7.5x10-4 volts
D2 


+-12.7x10-4 volts
D3, 


+-3.5x10-4 volts

D4, 


+-1.9x10-4 volts. 
(typical voltage = +-100v)
Stability specification should be (10x worse than ripple)/hour.

2. Quadrupole inside the separator (quantity =2,    2x4=8 power supplies)
3. Molybdenum sheets in separator for vertical deflection 

(quantity =6,    6 power supplies)
Hot Deck (quantity = 1)

The sample voltage (-20KV) is to have a hot deck floated off it. Suggest we copy the PEEM2 hot deck. On this are 

1. A 7A unipolar power supply

2. High precision 10A bipolar power supply

3. A 4.5 digit DVM 

4. Protection circuits to protect the power supplies from HV breakdowns

5. The present hot deck on PEEM2 uses a HP 37203A fiber optic digital control system to relay signals down to the ground control system. 

PEEM3 Control requirements

Peem3 microscope
5 very high  stability high voltage power supplies (electron lenses) 20bit GPIB
8 high stability high  power supplies (electron lenses)       16bit ?   GPIB
1 high current low voltage power supply (separator magnet)  20 bit GPIB
9 low current trim coils  (separator magnet )  16 bit serial
24  low current trim coils (2 dodecapole magnetic deflectors) 16 bit serial
84 low voltage electrostatic deflectors (7 dodecapole electrostatic deflectors) 16 bit  serial
4 low voltage deflectors (2 dipole electrostatic deflectors in separator) 16 bit  serial
6 low voltage vertical deflectors (6 Moly sheets in the in separator) 16 bit  serial

5 sample stage motors (XYZ, tip, tilt)
9 motors for diagnostic paddles (3 motors for each screen)
4 aperture positioning motors  (2 motors for each aperture)
2 ccd  Spectral Instruments



Hot deck for sample
-100 W low voltage bipolar PS (full width) (up to 100 V, 10 A)
-50 W low voltage PS (half) (up to 30 V, 7 A)
-200 W HV supply (full width) (up to 500 V, 400 mA) for e-beam heating
-GPIB receiver (half)
-DVM (half)
Beamline Controls
-Energy
-Bandwidth
-Grating
-convergence (H, V)
-Spot size
- polarization
