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1. EPHIN SCIENTIFIC DATA BLOCK

The EPHIN scientific data block has a length of 1290 bytes. These bytes contains digital housekeeping data, a priority pointer, single detectors and coincidence countrates, histogram data , and the Pulse Height Analysis (PHA) buffer.
The PHA buffer is divided into two parts. The first part contains the statistical sample, the second part contains priority coincidences. At the beginning of each accumulation period the PHA buffer will be filled chronological with the statistical sample coincidences, until there are only eight or less bytes of free memory. Then the onboard software will fill the same memory starting with the highest address in reverse order with some priority coincidences. Obviously some of the statistical samples are overwritten with priority coincidences. The priority pointer bytes contains the Priority Pointer Address  of the last written priority data set. If there is no priority coincidence in the memory block, the priority pointer contains ‘1151’.

Byte position
Priority Pointer Address
Contents

1-5

Digital housekeeping

6

Low byte Priority Pointer

7

High byte Priority Pointer

8-91

Countrates

92-139

Histogram data

140
0
First byte of PHA buffer

...
...
...

...
...
...

1290
1150
Last byte of PHA buffer

2. EPHIN PHA BYTE TYPES

Depending on the coincidence conditions one PHA data set contains between 4 and 9 bytes. Each bytes is one of the following 9 types:

T: Coincidence and LSB’s of A and B type

D: Direction and A, B status type

A: A detector MSB type

B: B detector MSB type

C: C detector MSB type

D: D detector MSB type

E: E detector MSB type

X: C,D status and LSB’s  type

Y: E status and LSB type

A9 ... A0, B9 ... B0, C9 ... C0, D9 ... D0, E9 ... E0: 10 bit pulse height values

2.1.
T: Coincidence and LSB’s of A and B type

MSB

T3
T2
T1
T0
A1
A0
B1
B0

T3
T2
T1
T0
Coincidence

0
0
0
0
E150

0
0
0
1
E300

0
0
1
0
E1300

0
0
1
1
E3000

0
1
0
0
P4

0
1
0
1
P8

0
1
1
0
P25

0
1
1
1
P41

1
0
0
0
H4

1
0
0
1
H8

1
0
1
0
H25

1
0
1
1
H41

1
1
0
0
INT

2.2.
D: Direction and A, B status type

MSB

DA2
DA1
DA0
DB2
DB1
DB0
SA
SB

DA2
DA1
DA0
Detector Segment

0
0
0
A00

0
0
1
A01

.
.
.

1
0
1
A05

DB2
DB1
DB0
Detector Segment

0
0
0
B00

0
0
1
B01

.
.
.

1
0
1
B05

SA
Status Channel A

0 low energy range

1 high energy range

SB
Status Channel B

0
low energy range

1
high energy range

2.3.
A: A detector MSB type

MSB

A9
A8
A7
A6
A5
A4
A3
A2

MSB’s detector A

2.4.
B: B detector MSB type

MSB

B9
B8
B7
B6
B5
B4
B3
B2

MSB’s detector B

2.5.
C: C detector MSB type

MSB

C9
C8
C7
C6
C5
C4
C3
C2

MSB’s detector C

2.6.
D: D detector MSB type

MSB

D9
D8
D7
D6
D5
D4
D3
D2

MSB’s detector D

2.7.
E: E detector MSB type

MSB

E9
E8
E7
E6
E5
E4
E3
E2

MSB’s detector E

2.8.
X: C, D status and LSB’s type

MSB

C1
C0
D1
D0
SC
SD
X
X

SC
Status Channel C

0 low energy range

1 high energy range

SD
Status Channel D

0
low energy range

1
high energy range

2.9.
Y: E status and LSB type

MSB

E1
E0
SE
X
X
X
X
X

SE
Status Channel E

0
low energy range

1
high energy range

3. EPHIN PHA DATA SETS

The number of bytes for one data set depends on the coincidence condition and varies between 4 and 9. In all cases the first byte includes the coincidence information, and therefore the number of following bytes belonging to the same data set is defined.
Coincidence
PHA byte types
Number of bytes

E150, P4, H4
T D A B
4

E300, P8, H8
T D X A B C
6

E1300, P25, H25
T D X A B C D
7

E3000, P41, H41
T D X Y A B C D E
9

INT
T D X Y A B C D E
9

4. DETECTOR ENERGY RANGE

The energy lost in one detector can be calculated by multiplying the 10 bit pulse height value times the maximal energy divided by 1023. Attention: The maximal  energy depends on the status bit (low range or high range).

Maximal energy [MeV]
A detector
B detector
C detector
D detector
E detector

Low range
3
3
16.07
20
20

High range
30
45
166.7
225
225

5. PRIORITY BUFFER

The priority buffer may contain a maximum of the following data sets:

Coincidence

Maximum number of data sets

E150



4

E300



4

E1300



4

E3000



4

P4



4

P8



4

P25



4

P41



4

H4



40

H8



16

H25



4

H41



4

INT 



0

6. PHA BUFFER EXAMPLE

These example buffer contains only 2 priority coincidences. The priority pointer contains 1143
Address
Hex
Type
Description


0
2F
T
Coincidence = E1300 ( length = 7 bytes,   A0=A1=B1=B0=1
1st statistical sample

1
AC
D
Segments A5 and B3,   A and B in low energy range


2
F0
X
C0=C1=D1=D0=1,    C and D in low energy range


3
12
A
0001001000 = 72  ( energgy lost = 72 * 3 / 1023 = 0.211 MeV


4
27
B
0010011100 = 159  ( energy lost = 159 * 3 / 1023 = 0.466 MeV


5
A1
C
1010000100 = 644  ( energy lost = 10.116 MeV


6
9E
D
1001111000 = 632  ( energy lost = 12.356 MeV


7
0F
T
Coincidence = E150 ( length = 4 bytes,   A0=A1=B1=B0=1
2nd statistical sample

8
29
D
Segments A1 and B2,   A in low-, B in high- energy range


9
AB
A
1010110111 = 695  ( energgy lost = 695 * 3 / 1023 = 2.038 MeV


10
77
B
0111011111 = 487  ( energy lost = 487 * 45 / 1023 = 21.422 MeV


...





...





...





1143
90
T
Coincidence = H8 ( length = 4 bytes,   A0=A1=B1=B0=0
2nd prio. coincidence

1144
4B
D
Segments A2 and B2,   A and B in high energy range


1145
70
A
0111000000 = 224  ( energgy lost = 224 * 30 / 1023 = 6.569 MeV


1146
A0
B
1010000000 = 640  ( energy lost = 640 * 45 / 1023 = 28.152 MeV


1147
8F
T
Coincidence = H4 ( length = 4 bytes,   A0=A1=B1=B0=1
1st prio. coincidence

1148
AC
D
Segments A5 and B3,   A and B in low energy range


1149
10
A
0001000011 = 67  ( energgy lost = 67 * 3 / 1023 = 0.196 MeV


1150
55
B
0101010111 = 343  ( energy lost = 343 * 3 / 1023 = 1.006 MeV
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