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QC approach 
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! DCL maps from IPAC "HDF5  
! pixel maps from context continuously generated by Test Flow 
! Internal check 

!  Verify Consistency of the measurement by itself  
! X-check   

!  Verify Per pixel difference with a reference maps (dcl or updated) 
! To check electronic behavior, stability 

! Analysis per Raw, Col, Channel, Pixel  



Data QC approach  
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! More than 100 hist. and 2D images per Run 
! All checks should be OK but if not QC raises a Warning or Alert 
! The Shifter can study via a web interface the suspicious data without 

reprocessing 2 TB  
! Generate statistics for a deeper analysis 

! Separate file per run  
! Mean, median, percentile, std; nmad, modal, fit errors, correlations ...    



Interconnect operability 
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Warm test @ RT 
# DSUB 250mV 
# DSUB 200mV  

QC processing spec 

mean 
std 

dcl map 

dcl map 
Acq. 



Inteconnect dsub, inbump 
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AND    
 
& OR 
logic on 
  
masked 
array  
 

Abs. value  

Rela. value  

Masked array  

!  Disconnected pixels @ dcl  

versus   
 
 
!  Disconnected pixels @ cppm 
 

50mV = 6600 ADU  

Refpix+ 
non connected  
pixels 

Channel effect 

col 

raw Drift 

Processing elements 



Telemetry Tests – Work in progress 
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! TBD in dasein. It is not yet automatized  
! PR3 DCL EEF2.0 wrt PR2 CPPM  

! Same EGSE Congig.  
! Personality “mcd” file  
! Firmware: EEF2.0 DCL  /  EEF 3.0 CPPM 
! OT_SCE DCL = 125K / OT_SCE_CPPM = 135K  

! Telemetry comparison 
! DCL: 

pr3_base_sca90k_sce125k_20151220_135010_E1_N2_17192-17828-
17492 

! CPPM from baseline analysis  



Telemetry Tests – Work in progress 

NISP, NI-SCS Test Readiness Review                                  IPNL, 4th October 2016 7 

Vreset Voltage 64 13023 12824 -199 
DSub Voltage 65 19813 19665 -148 
VBiasGate Voltage 66 36249 36537 288 
VBiasPower Voltage 67 51442 52011 569 
CellDrain Voltage 68 8528 8256 -272 
Drain Voltage 69 8536 8252 -284 
VDDA Voltage 70 52149 52689 540 
VDD Voltage 71 51486 52362 876 
Pull Up Voltage (Analog Out 16) 72 52061 52601 540 
H2RG Temp Sensor (Analog out 19) 73 52224 52486 262 
VPreampRef1 Voltage 74 32864 32844 -20 
VPreampRef2 Voltage 75 23814 23660 -154 
VRefMain Voltage 76 43128 43224 96 
VPCFBias Voltage 77 12336 12135 -201 
VRP Voltage 78 33579 33495 -84 
VRN Voltage 79 10749 10574 -175 
VPreMidRef Voltage 80 22019 21915 -104 
Vcm Voltage 81 22097 21940 -157 
IPreampBias Voltage 82 27122 27657 535 
IPreAmpCasc Voltage 83 24527 24887 360 
IPreAmpDAC Voltage 84 15696 15257 -439 
INBIAS1 Voltage 85 20056 19984 -72 
INBIAS2 Voltage 86 20026 19921 -105 
INFB1 Voltage 87 18844 18673 -171 
INFB2 Voltage 88 19091 18881 -210 
SIDECAR Temp Sensor 89 8524 8212 -312 
FSYNCB Voltage 90 52254 52744 490 
VCLK Voltage 91 8415 8202 -213 
LSYNCB Voltage 92 52363 52748 385 
HCLK Voltage 93 52326 52754 428 
RESETEN Voltage 94 52323 52749 426 
READEN Voltage 95 52295 52753 458 
VRESETB Voltage 96 52296 52753 457 
HRESETB Voltage 97 52297 52754 457 
MAINRESETB Voltage 98 52332 52756 424 
FRAMECHK Voltage 99 51471 52353 882 
LINECHK Voltage 100 51510 52360 850 
VReset Current 101 31941 31996 55 
DSub Current 102 34517 33666 -851 
VBiasGate Current 103 30900 30855 -45 
VBiasPower Current 104 38834 41730 2896 
CellDrain Current 105 31685 31784 99 
Drain Current 106 31742 31787 45 
VDDA Current 107 23936 25874 1938 
VDD Current 108 34689 31920 -2769 
Pullup Resistor Current (Bias 16) 109 25580 27134 1554 

line GSFC CPPM  CPPM-GSFC 
0 0 0 0 
1 0 0 0 
2 1 0 -1 
3 0 0 0 
4 0 0 0 
5 0 0 0 
6 1920 15 -1905 
7 0 0 0 
8 1 1 0 
9 2 1 -1 

10 0 0 0 
11 1 1 0 
12 0 0 0 
13 0 0 0 
14 1 1 0 
15 0 0 0 
16 0 0 0 
17 0 0 0 
18 0 0 0 
19 0 0 0 
20 0 0 0 
21 0 2069 2069 
22 59437 30924 -28513 
23 1024 0 -1024 
24 19299 0 -19299 
25 54388 0 -54388 
26 59584 0 -59584 
27 31810 0 -31810 
28 42758 0 -42758 
29 12384 0 -12384 
30 6908 0 -6908 
31 8708 0 -8708 
32 65534 0 -65534 
33 16968 0 -16968 
34 30089 0 -30089 
35 47936 0 -47936 
36 21668 0 -21668 
37 48784 0 -48784 
38 56675 0 -56675 
39 50662 0 -50662 
40 56850 0 -56850 
41 62293 0 -62293 
42 54895 0 -54895 
43 25936 0 -25936 
44 34409 0 -34409 
45 4882 0 -4882 
46 11427 0 -11427 
47 11878 0 -11878 
48 912 0 -912 
49 38944 0 -38944 
50 5182 0 -5182 
51 10888 0 -10888 
52 1636 0 -1636 
53 6448 0 -6448 
54 37156 0 -37156 
55 46114 0 -46114 
56 52878 0 -52878 
57 44065 0 -44065 
58 61045 0 -61045 
59 9440 0 -9440 
60 26424 0 -26424 
61 51744 0 -51744 
62 26517 0 -26517 
63 0 0 0 

(DCL_val – CPPM_val)  = few hundreds of ADU 

Impact on Vrefmain and Baseline setting?  
 
Shift is more than thermal sensitivity 100K to 90K 

Work to be done  



Initial check 
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! Check baseline  
! Check Dark and Noise level  
! Check Illumination : uniformity  
and LED Intensity calibration wrt spec 

Run Spec. 



Initial check: baseline check  
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!  PR2 17192 
! CPPM Runs: 2 initial_check Runs 

! Run 1: Run to be checked for QC validation   
!  Run 2: used to generate the fake dcl maps called fk_dcl here after  
!  OT_SCA = 90K, OT_SCE=135K 

! DCL maps from IPAC   
! PR3 EEF2.0 DCL, mcd_dcl_pr3  
! Test report PR3 DCL SCS 17192-17828-17492, March 14, 2016 
! OT_SCA = 100K, OT_SCE=125K 



Initial check: baseline check  
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Run 1 wrt Run 2 Run 1 wrt DCL_maps 

Seen also in DCL 
report  

Spe/Pho Noise 

Different baseline setting 
Run 1 wrt dcl PR3 



Initial check Run: baseline check  
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Run 1 / dcl 

Run 1 / Run2 

baseline 

- Ref pixels moved  
Differently than Sci. Pix 

- Standard kTC Baseline_x 



Initial check: baseline check kTC  
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X_dcl 

Run 1/ 2 

kTC 

kTC_x 



Initial check: dark  
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Formula for Slope measurement (See Bogna Slides)  

cds and science modes: llk_ph llk_spec  



Initial check: dark  
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dark_X_fkdcl report 
Run 1 wrt Run 2 

Dark_x_dcl report 

Fail due to Noisy 
channel 29 

Fail due to 
Stray light  
Contribution 
- no Lid used 

Noise Pass 
X-check 

llk_d 

Quick view , summary 



Initial check: dark, cds  
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Ref pixel positions are  
different  

1e-2 difference in dark level  

cds_x 
cds 



Initial check: dark, llk  
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!  Idark median (spectro dark) 
!  dcl 0.005 e/s 

!  Idark median PR2  
!  0.045 ADU/fr 
!  0.039 e/s 

!  A lid should improve the dark   



Initial check: dark, cds noise   
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cds_no cds_no_x cds_no_x 



Initial check: cds noise  
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raw col channel 

cds_no_X-dcl cds_no_X-dcl 

cds_no cds_no 

15% 

11 11 

13 

0 

20% 

5% 



LED pre-calibration: 
 
Conversion function  
e-/s or ph/s into LED current 

Initial check: LED  
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!  Specify 30 e/s 
! With some margin 
! Measured  41 e/s 
Old  LED Calibration 
File! TBC 
 



Initial check: LED cds, llk  
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CDS mean  Likelihood Fit = llk 

llk_d 

llk_l 

cds – llk_l 



Initial check: LED llk, QF   
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Likelihood fit is sensitive to  
channel noise spread  
 
Used: 1 noise for the array  

QF formulae 

QF is Normalized to one  
 
QF threshold TBD? 
! Open work  



Initial check: LED FF uniformity llk  
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$  Open Action  

!  Improve FF 
uniformity by 
removing 1 baffle 
in front of the 2 
SCS 

Run 1 / Run 2 llk_flat_x 

llk_flat 



Initial check: Conv Gain 
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!  DCL conv_gain array: 17192, PR3, 18dB  
!  CG = 0.810 ADU/e 

!  PR2 CPPM 
! Median conv gain = 0.86 ADU/e  
!  STD     = 0.078 ADU/e  
!  STD/MEAN % = 8.9%  

!  CG_xdcl = 0.81 – 0.85 = 0.04 ADU/e  
      
!  Conv_gain_x  <  5%!   
 
 

Conv_gain_x_fkdcl 

3% 

Conv_gain 



PR1 analysis: baseline, first cds 
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17188 



PR1 analysis: baseline, first cds 
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b_1(90K) – b_2(90K)  
2 runs / same OT 90K 

b_1(85K) – b_2(90K)  
2  Runs  / 2 OT  Something wrong?  



PR1 analysis: first cds FR2-FR1 
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5000 x UTR(3) = 3 first frames for the 2 first cds  

!  UTR(3) x 5000 exposures 
- Is it the cause of the effect? 

!  Ref Pixel are strongly impacted  

!  CDS = 2 ADU/fr 
Instead of  0.04 ADU/fr 

cds_1 cds_2 



PR1 analysis Dark long: cds vs time 
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3x5000 fr = 21207s ~6h  700 fr = 990s ~ 16.4’    32 fr =  45.24s  

x2 

x30 

 TBC 



PR1 analysis Dark long: cds vs time 
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PR1 analysis Dark long: photoy vs time 
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MACC(4,16,7) 



PR1 analysis Dark long: spec vs time 
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x3 

x1.5 

UTR5000 

Floor 0.03 

Rst frame 

MACC(15,16,11) 



PR1: Dark Science photoh into UTR400  
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x4 

0.05 

0.2 

MACC(3,16,5) 



PR1: Dark Science spec into UTR400  
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llk_spec  MACC(15,16,11) 



PR1: Dark Science wrt Dark Long  
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Science 100x UTR400 3x UTR5000 Different results on mean and median   
Higher noise for 100 ramps wrt long r  



PR1: Dark Science lsf_spec vs llk_spec 
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LSF equiv. llk  



NL Run: Medium Flux   
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!  Illumination  
%  FPA_es(cycle) = 20, 40, 60, 80, 100, 120 , 140 e/s 
 
!  Cycle 1 to 7 (latency measurement + Zodi on NL) 
%  Sequence pattern of 3; UTR400, UTR400, UTR800  
%  LED + Dark + Zodi  
%  # Iteration: 5  
 
!  Cycle 8 to 14(no latency measurement, Zodi on NL) 
%  Sequence pattern: 2; UTR400, UTR800 
%  LED + Dark  
%  #iteration: 5  

QC:  < 51min,  RAW 863 GB, QC data 5 GB 
!  LED exp: 210 histograms, images  and statistics checked   
!  Dark exp: 168 histograms, images  and statistics checked  
!  Zodi exp: 76 histograms, images  and statistics checked   



NL Run: Medium Flux  
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Zodi = 2 e/s LED = 23 e/s 

Per channel 



NL Run: Medium Flux, QF 

NISP, NI-SCS Test Readiness Review                                  IPNL, 4th October 2016 37 

Run 1 / Run 2 llk_qf_x llk_qf_c9_x 



NL Run: Medium Flux; latency dark  
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LED 
80 e/s 
Latency  
0.3 ADU/fr   
<1% 

Dark exposure with latency  

ADU/fr 



PR1 NL high flux  
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Latency pattern 

llk dark 



PR1 NL high flux, QF and saturation  
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C_6 

C_8 higher, saturated flux 
High baseline visible in QF map  

Wrong measured flux due to saturation   

Qf > 500 

QF ~2 

QF LLK_l QF 

LLK_l 



Open Work 
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! IDT will have a 3 days review on QC 
!  training and discussion on Results PR1 / PR2 
! Tune threshold with PR2 data 17188 and 17192 
! Check missing variables  
! Generate a hierarchy over the thousands of plots and statistics  

! Design the procedure depending on automatic warning   

! Persistence contribution to NL measurement seems to be under control 

! sw development  dasein vs darein (analysis for Test report and maps)  
! Work on the small database underling the statistics 
! Work on Test report generation     



Conclusion 
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! QC corner stone for analysis 
! Thx to Multi-processing  
! Processing elements are ready for analysis 

!  QC-sw dasein is a powerful tool to produce “good” data with a 
high yield.   


