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MimoSTAR3 calibrations with LBL new RDO system

This is a short report on the first part of the MimoSTAR3 tests as outlined in detail in http://rnc.lbl.gov/hft/hardware/docs/mimostar3_testing_plan_2008_12_08.doc
The purpose of these calibration tests was twofold: 

· confirm the noise measurements made by IPHC using their bias settings,

· validate the new RDO system hardware and firmware with a sensor with known characteristics.

We calibrated three chips (#2, 6, 7) with an 55Fe source at an ambient temperature of approximately 23 ºC (~27 ºC chip temperature).  These calibrations were performed using JTAG settings from our previous tests and those from the IPHC tests. The testing included both gain configurations (3 and 5). The results are summarized in Table 1 (page 2).

In addition, to verify the calibrations at different temperatures that were performed at IPHC, we tested chip #2 at approximately 9 and 19 ºC using the IPHC JTAG settings. These results are summarized in Table 2 (page 2).
Conclusions:

All gain and noise testing results are fully consistent with the IPHC measurements. 

The part of the new RDO system that interfaces and reads out sensors with analog outputs has been fully validated. This includes hardware and firmware for ADC-FPGA communication, as well as firmware and software for system control and readout. 
Remarks:

JTAG settings we used are based on the following set of parameters, with the main differences highlighted in bold font:
I4FASTBUF:

100 (IPHC)
40 (LBNL)
V4FASTBUF0:
92
V4FASTBUF1:
92
I4FASTINTBUF:
100
I4AMP:

100
I4REG1:

33
V4REG0-9:

49 (should be adjust for each chip)

V4TEST0-1:

150
I4PIX:


10 (IPHC)
33 (LBNL)
Table 1. MimoSTAR3 55Fe calibrations using IPHC and LBL settings at ambient temperature ~23 ºC (chip temperature of 27 ºC).
	JTAG settings
	Chip
	Gain
	Channel
	Noise run
	Fe run
	Noise mean

(ADC)
	Noise RMS

(ADC)
	Peak

(ADC)
	Peak

sigma
(ADC)
	ENC

(e-)

	LBNL
	1
	3
	0
	100
	X
	3.84
	0.35
	-
	-
	-

	LBNL
	6
	3
	0
	101
	103
	3.46
	0.31
	166
	7.0
	34

	
	
	
	1
	102
	104
	3.64
	0.33
	166
	6.2
	36

	
	
	5
	0
	107
	105
	7.18
	0.64
	290
	14.6
	40

	
	
	
	1
	108
	106
	7.19
	0.64
	290
	14.9
	40

	IPHC
	
	3
	0
	109
	113
	4.22
	0.38
	230
	5.9
	30

	
	
	
	1
	110
	114
	4.21
	0.38
	230
	5.8
	30

	
	
	5
	0
	111
	115
	6.53
	0.61
	399
	9.9
	27

	
	
	
	1
	112
	116
	6.52
	0.61
	399
	10.1
	27

	LBNL
	2
	3
	0
	127
	121
	3.87
	0.35
	166
	6.7
	38

	
	
	
	1
	128
	122
	3.87
	0.35
	166
	6.8
	38

	
	
	5
	0
	125
	123
	7.48
	0.67
	292
	14.7
	42

	
	
	
	1
	126
	124
	7.48
	0.67
	291
	15.9
	42

	IPHC
	
	3
	0
	129
	119
	4.13
	0.37
	208
	7.6
	32

	
	
	
	1
	130
	120
	4.14
	0.37
	208
	8.0
	32

	
	
	5
	0
	131
	117
	6.19
	0.58
	361
	10.8
	28

	
	
	
	1
	132
	118
	6.17
	0.58
	361
	11
	28

	LBNL
	7
	3
	0
	143
	137
	3.69
	0.35
	162
	7.1
	37

	
	
	
	1
	144
	138
	3.70
	0.35
	161
	7.6
	37

	
	
	5
	0
	141
	139
	6.90
	0.63
	283
	15.4
	40

	
	
	
	1
	142
	140
	6.90
	0.63
	284
	14.7
	40

	IPHC
	
	3
	0
	145
	133
	4.02
	0.38
	202
	8.5
	32

	
	
	
	1
	146
	134
	4.01
	0.38
	202
	8.5
	32

	
	
	5
	0
	147
	135
	5.72
	0.90
	348
	12.3
	27

	
	
	
	1
	148
	136
	5.72
	0.91
	348
	12.0
	27


Table 2. MimoSTAR3 55Fe calibrations at different chip temperatures.

	Temp

(ºC)
	Chip
	Gain
	Channel
	Noise run
	Fe run
	Noise mean

(ADC)
	Noise RMS

(ADC)
	Peak

(ADC)
	Peak

sigma
(ADC)
	ENC

(e-)

	10
	2
	3
	0
	169
	153
	3.99
	0.36
	217
	6.9
	30

	
	
	
	1
	170
	154
	4.00
	0.36
	217
	6.8
	30

	
	
	5
	0
	167
	149
	5.76
	0.55
	370
	19?
	25

	
	
	
	1
	168
	150
	5.73
	0.55
	370
	18?
	25

	20
	
	3
	0
	165
	157
	4.02
	0.36
	213
	7.2
	31

	
	
	
	1
	166
	158
	4.03
	0.36
	212
	7.2
	31

	
	
	5
	0
	171
	159
	5.78
	0.54
	363
	15.4
	26

	
	
	
	1
	172
	160
	5.77
	0.54
	363
	15.3
	26
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