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Upgrade Need:
1.  Replace obsolete Canadian-Marconi Servo controller, made of analog amplifiers and 1970s 

74 series ICs, with a modern equivalent.
Outline: 
1.  Identify the closed-loop transfer function that combines the open-loop response of 

telescope with the Power PMAC controller frequency response.
2.  Quantify the performance of the currently implemented design.



0 1 2 3 4 5 6 7
Time, sec

-1

0

1

2

3

4

5

H
A 

Po
si

tio
n,

 a
rc

se
c

Guider
INC Encoder

0 1 2 3 4 5 6 7 8
Time, sec

-1

0

1

2

3

4

5

D
EC

 P
os

iti
on

, a
rc

se
c

Guider
INC Encoder

Cross	power	spectral	density	of	the	input	and	output	

Input	power	spectral	density	

0 1 2 3 4 5

100

M
ag

ni
tu

de
, a

rc
se

c/
ar

cs
ec

EL 90
EL 50
EL 30

0 1 2 3 4 5
Frequency, Hz

-100

0

100

Ph
as

e,
 d

eg

EL 90
EL 50
EL 30

0 1 2 3 4 5

100

M
ag

ni
tu

de
, a

rc
se

c/
ar

cs
ec

0 1 2 3 4 5
Frequency, Hz

-100

0

100

Ph
as

e,
 d

eg



0 10 20 30 40 50 60 70
Distance to Target, deg

0

50

100

150

Ti
m

e 
to

 T
ar

ge
t, 

se
c

HA Axis

MegaCam
ESPaDOnS
WIRCam

0 10 20 30 40 50 60 70
Distance to Target, deg

0

50

100

150

200

Ti
m

e 
to

 T
ar

ge
t, 

se
c

DEC Axis

MegaCam
ESPaDOnS
WIRCam

TCS-IV

TCS-V

TCS-IV

TCS-V

On	average	4.2	minutes	for	Espadons,	10.2	minutes	for	MegaCam,	and	36.6	minutes	for	
WIRCam	are	recovered	per	night	as	a	result	of	using	TCS-V	over	its	predecessor.		


