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SEP_Central housekeeping data consists of 25 subcommutated items read out from an 8-bit ADC. Each item is further generally referred to as "HK raw data". The purpose of reading it out is to calculate the following three physical quantities monitored on-board SEP_Central Electronics:


1. Temperature

[(C]

(4 items)


2. Low voltage

[V]

(16 items + 3 spares)


3. High voltage
[V]

(2 items)

"HK raw data" or N is an ADC channel number in 0 to 255 range, read out for each of the 25 items. For further calculations it is useful to convert it into a physical quantity "HK voltage data":




HK voltage data [V] = 10V * (N / 256) – 5V



(Eq. 0)

Since ADC supply voltage range is 10V (from -5V to +5V), one ADC channel corresponds to ~40mV of HK voltage data.


1. To get temperature in (C from a given HK raw data, one must first calculate the thermistor resistance (Rth) using Eq. 0 & 1, and then look up the table Rth = f(T), to find the corresponding temperature. Some extrapolation may be necessary if the calculated resistance does not exactly match the values given in the table.


Rth [kohm] = 30.1kohm * HK voltage data [V] / (5V - HK voltage data [V])
(Eq. 1)

Table1. Thermistor resistance as a function of temperature, Rth = f(T):

T
Rth

T
Rth

T
Rth

T
Rth

T
Rth

[C]
[kohm]

[C]
[kohm]

[C]
[kohm]

[C]
[kohm]

[C]
[kohm]

-40
884.6

-20
271.2

0
94.98

+20
37.30

+40
16.15

-39
830.9

-19
256.5

+1
90.41

+21
35.70

+41
15.52

-38
780.8

-18
242.8

+2
86.09

+22
34.17

+42
14.92

-37
733.9

-17
229.8

+3
81.99

+23
32.71

+43
14.35

-36
690.2

-16
217.6

+4
78.11

+24
31.32

+44
13.80

-35
649.3

-15
206.2

+5
74.44

+25
30.00

+45
13.28

-34
611.0

-14
195.4

+6
70.96

+26
28.74

+46
12.77

-33
575.2

-13
185.2

+7
67.66

+27
27.54

+47
12.29

-32
541.7

-12
175.6

+8
64.53

+28
26.40

+48
11.83

-31
510.4

-11
166.6

+9
61.56

+29
25.31

+49
11.39

-30
481.0

-10
158.0

+10
58.75

+30
24.27

+50
10.97

-29
453.5

-9
150.0

+11
56.07

+31
23.28

-28
427.7

-8
142.4

+12
53.54

+32
22.33

-27
403.5

-7
135.2

+13
51.13

+33
21.43

-26
380.9

-6
128.5

+14
48.84

+34
20.57

-25
359.6

-5
122.1

+15
46.67

+35
19.74

-24
339.6

-4
116.0

+16
44.60

+36
18.96

-23
320.9

-3
110.3

+17
42.64

+37
18.21

-22
303.3

-2
104.9

+18
40.77

+38
17.49

-21
286.7

-1
99.80

+19
38.99

+39
16.80

Following is a list of monitored temperatures and their min/max values based on the SEP CDR presentation for In-Spec Operational Limits (yellow) and Survival Limits (red):

Mon. temperature

Min yellow
Max yellow

Min red
Max red





[C]

[C]


[C]

[C]

ANA/POST_TEMP

-20

+40


-40

+50

BIAS_SPLY_TEMP

-20

+40


-40

+50

LOGIC_TEMP

-20

+40


-40

+50

LVPS_TEMP


-20

+40


-40

+50v


2. To calculate monitored low voltage from a given HK raw data use Eq. 0 & 2:



Mon. low voltage [V] = HK voltage data [V] * LVscaler


(Eq. 2)

Following is a list of monitored voltages, their scalers, and min/max yellow/red limits:

Mon. low voltage
LVscaler
Min yellow
Max yellow

Min red
 Max red






[V]

[V]


[V]

[V]

MON_GND_spare
1.000

-0.005

+0.005


-0.01

+0.01

MON_GND_spare
1.000

-0.005

+0.005


-0.01

+0.01

MON_GND_spare
1.000

-0.005

+0.005


-0.01

+0.01

MON+2.6D

1.000

+2.38

+2.63


+2.25

+2.75

MON+3.4D

1.000

+3.14

+3.47


+3.00

+3.60

MON+5.1D

1.248

+4.75

+5.25


+4.50

+5.50

MON-5.2D

1.248

-5.07

-5.33


-4.94

-5.46

MON+13A

3.265

+12.68

+13.33


+12.35

+13.65

MON-13A

3.265

-12.68

-13.33


-12.35

-13.65

MON+6A

1.499

+5.85

+6.15


+5.70

+6.30

MON-6A

1.499

-5.85

-6.15


-5.70

-6.30

MON-5VREF

1.248

-4.99

-5.01


-4.98

-5.03

M_SIT+5.1A

1.248

+5.05

+5.15


+5.00

+5.20

M_SEPT_NS+2.6D
1.000

+2.52

+2.68


+2.47

+2.73

M_SEPT_NS+5.3D
1.248

+5.14

+5.46


+5.04

+5.57

M_SEPT_NS+5.6A
1.248

+5.43

+5.77


+5.32

+5.88

M_SEPT_E+2.6D
1.000

+2.52

+2.68


+2.47

+2.73

M_SEPT_E+5.3D
1.248

+5.14

+5.46


+5.04

+5.57

M_SEPT_E+5.6A
1.248

+5.43

+5.77


+5.32

+5.88


3. To calculate monitored high voltage from a given HK raw data use Eq. 0 & 3:



Mon. high voltage [V] = HK voltage data [V] * HVscaler


(Eq. 3)

Following is a list of monitored high voltages, their scalers, and min/max yellow/red limits:

Mon. high voltage
HVscaler 
Min yellow
Max yellow

Min red
 Max red






[V]

[V]


[V]

[V]

MON_HVPS-

-45

-98

-102


-95

-105

MON_HVPS+
100

+295

+305


+290

+310

