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Al QC approach

ADCL maps from IPAC =>HDF5
dpixel maps from context continuously generated by Test Flow

dinternal check
Q Verify Consistency of the measurement by itself

dX-check
O Verify Per pixel difference with a reference maps (dcl or updated)

dTo check electronic behavior, stability
dAnalysis per Raw, Col, Channel, Pixel
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@@J@ Data QC approach

dMore than 100 hist. and 2D images per Run
JAIl checks should be OK but if not QC raises a Warning or Alert
dThe Shifter can study via a web interface the suspicious data without
reprocessing 2 TB
dGenerate statistics for a deeper analysis
dSeparate file per run
dMean, median, percentile, std; nmad, modal, fit errors, correlations ...
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Warm test @ RT

4B Interconnect operabillity

6.2.1.1 Run Builder config

Runid=0.1 Run name = Interconnect_op
¢ D S U B 2 5 O mV CFG | Index Configuration Parameter
cfg_run n_cycle=1,n scs=1
cfg_setup setup_Id, setup _ver
<-DSUB 200mV clg_scs scs med
cfg_delay default
i cfg_env RT_SCA = 300K, OT_SCE = 300K TBV JPL
QC processing spec g_ Shitter = True =
dol map D ooty
data / LED uA=0
# cube name / h5 (1,0,j.cit,s,e,9,1) Cycle [i_cycle, i_SCS]
1 dsub h5 r.mean(c=0,e,g=0) e mean Cfg_ n_lter [i_CYCIe:O] 1
2 dsub_dcl h5 cfg_n_seq [l_cycle=0] 2
j :z:z::z_dcl :‘: R < Std/ Sequence | [i_cycle=0, i scs, i _seq]
cfg_scs | [i_scs, i_seq=0] DSUB = VRESET + 200 mV
\ Acq. > [i_scs, i_seq=1] DSUB = VRESET + 250 mV
dcl ma P nexp [nrst |ndst [ng |[nf |nd
cfg_ro | [0,i_seq=0] 8 1 0 1 1 0
cfg_ro | [0,i_seq=1] 8 1 0 1 1 0
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Inteconnect dsub, inbump

Processing elements

ddsub s dsub_inter(s=0) - dsub_Jnter(s=1) . .
o s <€— Abs. value 0 Disconnected pixels @ dcl _
3 dasub_oj s ddsub.mean(o,j)
4 adsub_Jj n ddsub.mean(Lj)
5 adsub_loj [ ddsub.mean(Lo.j) ver -
6 |puame o | aosun/cosunio) &— Rela. value ersus
7 pix_allve_ ns pix_alve.mean(l) -
8 pix_allve_oj h3 pix_alive.mean(o.j) )
9 | pxamve ns pix_alive.mean(l) ,
10 | px_aive, n pix_abve. : :
MY T YT — <«— Masked array O Disconnected pixels @ cpy =%
12 | moump_ ns Inbump.mean(l)
13 | moump_oj s Inbump.mean(o,j) ddsub
14| moump 5 n | inbump.meaniiy AND
15 | moump_loj ) Inbump.mean(.o,j) e
16 | moump_anD h3 Inbump .and. Inbump_dc! RefpiX+
17 | moump_AnD_ ns Inbump_AND.mean(])
18 | moump_AND_oj s Inbump_AND.mean{o,j) & OR 1004 4 non con nected
19 | mbump_AND_§ s Inbump_AND.mean(Lj) I o | c on E )
20 | nbump_AND_ioj ns Inbump_AND.mean(l,0,j) g . p Ixe I S
21 | moump_oR ) Inbump of. Inbump_dc! 3
22 | moump_om_) ) Inbump_OR. mean(l)
23 | nbump_OR_oj o Inbump_OR_maan(o.j) mas ke d 102 4
24 | moump_OR_jj s Inbump_OR. mean(l,j) ]
25 | noump_OR_Joj ) Inbump_OR_mean(l,o,j) arra y
26 | mbump_DIFF n Inbump_OR .and. Inbump_AND 10
27 | mbump_DIEF_) ) Inbump_DIFE.meanl)
28 | mbump_DIFF_oj s Inbump_DIFE.mean(o,j) oo
290 | mbump_DIFF_§ ) Inbump_DIFE.mean(lj) | | | |
30 Inbump_DIFF_loj n3 Inbump_DIFF.mean(l0.j) 0 1000 2000 @000 4000 5000 6000 7000
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| 4l Telemetry Tests — Work in progress

JTBD in dasein. It is not yet automatized

JPR3 DCL EEF2.0 wrt PR2 CPPM
dSame EGSE Congig.
dPersonality “mcd” file
dFirmware: EEF2.0 DCL / EEF 3.0 CPPM
QOT _SCE DCL =125K/OT_SCE_CPPM = 135K

dTelemetry comparison

QdDCL:
pr3_base sca90k sce125k 20151220 135010 E1 N2 17192-17828-
17492

U CPPM from baseline analysis
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SR Telemetry Tests — Work in progress

line  GSFC  CPPM CPPM-GSFC Vreset Voltage 64 13023 12824 -199
0 0 0 R Rarthializog 65 19813 19665 -148
! 0 9 9 VBiasGate Voltage
2 1 0 ! 66 36249 36537 288
i g g g VBiasPower Voltage 67 51442 52011 569
CellDrain Voltage
DCL_val — CPPM val) = few hundreds of ADU S orrn v el
6 1920 15 -1905 TEID\ELESD 69 8536 8252 -284
- - : S g . VEIRAVEEER 70 52149 52689 540
9 2 1 1 MEDVBIED 71 51486 52362 876
1? :) ? g Pull Up Voltage (Analog Out 16) 72 52061 52601 540
. . . 12 0 o ] H2RG Temp Sensor (Analog out 19) 73 52224 52486 262
Impact on Vrefmain and Baseline setting? I S AR TR
- 14 1 1 0 VPreampRef2 Volta
b ; ] : VR'efM'"P \7 . GilEED 75 23814 23660 -154
16 0 0 0 IR 76 43128 43224 9
17 0 0 0 VPCFBias Voltage 77 12336 12135 201
18 0 9 9 VRP Voltage

. . vew  w 19 0 0 0 78 33579 33495 -84
Shift is more than thermal sensitivity 100K to 90 50 m am o e o
y 22 59432 30924 »262?2 [VPreMidRet V0|tage 80 2201 9 21 91 5 il 04
S T—— — = 23 1024 0 1024 NemjVoltage 81 22097 21940 157
File Edit View Isert Tools  Debug Deskop Window  Help no- N poc= AT B VE RS 82 27122 27657 535
NEdSRINO9RL- G 08 o@m B0E&0 26 59584 0 59584 IFEmTECEss VeliEee 83 24527 24887 360
Figure 1 z 2 set0 4 izt IR G VD 84 15696 15257 -439
6 210 - - - - - - §’ % 12384 o e INBIAS1 Voltage 85 20056 19984 72
sl 3 3 6908 0 6008 NERSAVelizgs 86 20026 19921 -105

31 8708 0 -8708 INFB1 Voltage
o | cPPM baseline ! 32 65534 0 65534 — "ag 87 18844 18673 -171
— ! 33 16968 0 16968 CLEED 88 19091 18881 -210
3r 34 30089 0 -30089 SIDECAR Temp Sensor 89 8524 8212 312
2 Pl q e FONED Wtz 90 52254 52744 490
L 37 48784 0 48784 VCLK Voltage 91 8415 8202 -213
. . e oo N e LOMIEE WeliEgs 92 52363 52748 385
o 05 1 40 56850 0 56850 AIEL ViR 93 52326 52754 428
— - PR g = RESEEN VliEeD 94 52323 52749 426
. 10 43 25936 0 25936 RN Vi 95 52295 52753 458
o7 T T i 44 34409 0 34409 VRSB EED 96 52296 52753 457
sk R iy N e ;ifj:;;’;‘;"i‘/iia . 97 52297 52754 457
4r pr3, ase cad0k ce125k,0151220,35010, 1,2, 7192-17828-17492 . 2; 113:2 g '11::2 i Voltageg 98 52332 52756 424
b . N i 99 51471 52353 882
s 5182 0 5162 UINEEHI etz 100 51510 52360 850
2 2; u;ggi g 1322 VReset Current 101 31941 31996 55
iy 53 oas 0 it pSub/Current 102 34517 33666 -851
0 I L 54 37156 0 37156 VBiasGate Current 103 30900 30855 45

0 05 1 15 2 25 3 35 55 46114 0 -46114. VBiasPower Current

106 o e N e 104 38834 41730 2896
PropadyEdinoc 57 44065 0 -44065 CellDrain Current 105 31685 31784 99
gg 5;3:2 g 5;3:3 Drain Current 106 31742 31787 45
00 26424 p T VDDA Current 107 23936 25874 1938
61 51744 0 51744 VDD Current 108 34689 31920 2769
o N =i Pullup Resistor Current (Bias 16) 109 25580 27134 1554
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Initial check

Check baseline

Check Dark and Noise level
dCheck lllumination : uniformity

and LED Intensity calibration wrt spec

Runlid=1.1 Run name = Initial_check
CFG | Index Configuration Parameter
cfg_run n_cycle=3,n scs=2
cfg_setup setup_|d, setup_ver
cfg_scs scs.med[n_scs)
cfg_delay default
cfg_env OT_SCA=0T1&0T2, OT_SCE = 140K
Shutter = True
cfg_illu LED_Id = (from the operator)
LED_ver = (from the operator)
LED uvA=0
Cycle | [i_cycle, i_scs]
cfg_n_iter | [i_cycle=] 1
cfg_n_seq | [i_cycle=] 1
cfg_env | [i_cycle=0,1] Shutter = True
i cycle=2] Shutter = False
cfg_illu | [i_cycle=0,1] LED vA=0
i_cycle=2] FPA_ADU f=30
Sequence | [i_cycle=0,i_scs,i_seq]
nexp |nrst |ndrst |ng |nf n_d
— cfg_ro | [i_cycle=0, i_seq=10] 128 1 0 1 1 0
— cfg_ro | [i_cycle=1, i _seq=10] 3 1 0 400 |1 0
cfg_ro | [i_cycle=2, i_seq=0] 3 1 0 400 (1 0
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processing elements

# name h5 Processing Eleme
1 b_i h5 b.mean(i)
2 b_oj h5 b.mean(o,j)
3 b_jj h5 h5
4 b_ioj h5 b.mean(i,o,j)
5 ktc_i h5 ktc.mean(i)
6 kic_oj h5 ktc.mean(o,j)
7 ktc_ij h5 ktc.mean(i,j)
8 ktc_ioj h5 ktc.mean(i,o0,j)
9 b_x h5 abs(b - b_dcl) / b_dcl
10 b_i_x h5 abs(b_i- b_dcl_i) / b_dcl_i
11 b_oj x h5 abs(b_oj - b_dcl_oj) / b_dcl_oj
12 b_ij_x h5 abs(b_ij - b_dcl_ij) / b_dcl_jj
13 b_ioj_x h5 abs(b_ioj - b_dcl_ioj) / b_dcl_ioj
cross quality check
# name Processing Element Warning Failed
1 b_x b_x.percentile(95) <0.05 <0.05
2 b_i_x b_i_x.percentile(95) <0.025 <0.025
3 b_oj_x b_oj_x.percentile(95) <0.025 <0.025
4 b_ij_x b_ij_x <0.05 <01
5 b_ioj_x b_ioj_x <0.05 <01
6 ktc_x ktc_x.percentile(95) <40 <45
7 ktc_i_x ktc_i_x.percentile(95) <3 <4
8 ktc_oj_x ktc_oj_x.percentile(35) <3 <4
9 ktc_ij_x ktc_ij_x <3 <4
10 ktc_ioj_x ktc_ioj <1 <2




il |nitial check: baseline check

d PR2 17192

JCPPM Runs: 2 initial _check Runs
Run 1: Run to be checked for QC validation
O Run 2: used to generate the fake dcl maps called fk_dcl here after
1 OT _SCA=90K, OT _SCE=135K

ADCL maps from IPAC
QPR3 EEF2.0 DCL, mcd_dcl_pr3
dTest report PR3 DCL SCS 17192-17828-17492, March 14, 2016
QOT SCA = 100K, OT SCE=125K
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CONSOrT 10T

Initial check: baseline check

baseline b . , , ,
aseline
Run 1 wrt Run 2 Different baseline setting
Contents: e National Aeronautics and Space Administration
e:.... Run 1 wrt dcl PR3 et vt o o
PILOT RUN 3
b_i Passed > 3000 > 3000 SCS UNIT #2 (of 4 units) b i Passed > 3000 > 3000
SCS 17192-17828-17492 _|
b_i_x Passed < 0.025 < 0.025 areh 14,2016 . .
b ol o r > 3000 > 3000 S /Ph N . b_i_x Failed < 0.025 < 0.025
0 asse
=0 pe/Fno NoIse b_oj Passed > 3000 > 3000
b_oj_x Passed < 0.025 < 0.025 ; .
b_oj_x Failed < 0.025 < 0.025
b Passed > 3000 > 3000
b Passed > 3000 > 3000
b_x Passed < 0.05 < 0.05 .
- b_x Failed < 0.05 < 0.05
ktc_oj Passed < 60 < 80 .
. ktc_oj Passed < 60 < 80
ktc_oj_x Passed <3 <4 . .
= Seen also in DCL ktc_oj_x Passed <3 <4
b_ij Passed > 5000 > 4000 o
= report b_ij Passed > 5000 > 4000
b_ij_x Passed < 0.05 < 0.1 » -
i b_ij_x Failed < 0.05 < 0.1
ktc_i Passed < 60 < 80 e i
- T ktc_i Passed < 60 < 80
ktc_i_x Passed <3 < 4 :
. ktc_i_x Passed <3 < 4
ktc_ioj Passed < 50 < 60 .
o ktc_ioj Passed < 50 < 60
ktc_ioj_x Passed <1 <2 o
. ktc_ioj_x Warning <1 <2
b_ioj Passed > 5000 > 4000 .
— b_ioj Passed > 5000 > 4000
b_ioj_x Passed < 0.05 < 0.1 o :
» - b_ioj_x Failed < 0.05 < 0.1
ktc_ij Failed < 50 < 60 [ . .
- . ktc_ij Failed < 50 < 60
ktc_ij_x Failed <3 <4 » :
ktc_ij_x Failed <3 <4
ktc Passed < 60 < 80
‘e . ktc Passed < 60 < 80
ktc_x Passed <40 <45 T eete 0 ey
s 1 -1 [ ktc_x Passed <40 < 45
NISP, NI-SCS Test Readiness Review IPNL, 4th October 2016 10



?@ﬁ Initial check Run: baseline check

B - Standard kTC

Baseline_x

basehne

Run 1/ Run2
# Stats Srience Pixels

o0 - mean 4.580E-04
std 8.539E-04

median 5.008E-04

=0 e nmad 2.987E-04
perc_95 1.059E-03

10000 modal 0.000E+00

1.000e-3

5.000e-4

0.000e+0

niHh WIN = O

-0.004 -0.002 0 0.002

Run 1/ dcl - Ref pixels moved
Differently than Sci. Pix
E # Stats Srience Pixels
0 mean 1.449E-01
e 1 std 3.446E-02
2| median 1.388E-01
102 5 3 nmad 2.294E-02
4 perc_95 1.900E-01
101 4 5| modal -9.356E-01

10000 20000 30000 40000 50000 60000
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Initial check: dark

dark
data 16 cds_d_ioj_x h5 cds_d_ioj - cds_d_dcl_ioj |
# | cubename | n5 (0icksead 17 cds_no_x h5 abs(ods_no - ods_no_dcl) / cds_no_l
1 |cdsd h5 | (rref(c=1,g=1:)-r1ef(c=1,g=-1)).mean(e.g) 18 lcds no i x h5 abs(cds no i-cds no dcl i)/ cds
2 |cds_d_de | h5
3 cds_no h5 (r-ref(c=1,g=1:)-r.ref(c=1,g=-1)).std(e.g) .
4 |cispodd |5 cross quality check
i L no | r.rom_ulr_to_macc{c=1.g=400.spectro) # name Processing Element Warning Failed
6 |ikd h5 | (rref(c=1).lIk slope(f_e_dcl.cds_nomacc(spe || %95-4.X cds_d_x percentie(39) <01 <01
7 Ik d fad P : 4 ods ad 2 cds_d_i_x cds_d_i_x.percentile(95) <01 <01
—— no (1.ref(c=1).lik slope(f_e_dd,cds_no_dd,macc| 3 cds_d_oj_x cds_d_oj_x_percentile(95) <0.1 <01
8 lIk_qf h5 (r.ref(c=1).Ik.qf(f_e_dcl,cds_no,macc(spec)).l [, cds_d_ijx cds_d_ij_X <005 <0.05
9 | lik_gf_fdcl no | (rref(c=1).lk gf(f_e_dcl,cds_no_dcl,macc(spe |5 cds_d_ioj_x cds_d_ioj_x <0.05 <005
. 6 cds_no_x cds_no_x.percentile(95) <0.2 <02
Formula for Slepe measurement (See Bogna Slides) = O ods. o, X percentie) =55 T
o | +a 1 4fe2 ijl( AG; + 3)2 1 5 an 8 ods_no_f)j_x ods_no_f)j_x.percentile(QS) <0.2 <02
8 of, (ng D+ 0)2 9 ods_no_?l_x ods_no_fl_x <01 <02
10 cds_no_ioj_x cds_no_ioj_x <01 <02
ng—1 C— o)
L= exp(— (BGi — 8) ] ®)
i=1 \/27rUe2:ff(AGi, g) 204 (AG;, g) IPNL, 4th October 2016 13




dark

Contents:

O 0N O W»;Sd WwN = O

WIWINNININNININNINN e e et | et |t | et | et |t | i
= OW N O H WIN KO W N OO WML WN =IO

cds_d_ij
cds_d_ij_x
cds_no_ioj
cds_no_ioj_x
cds_d_i
cds_d_i_x
cds_d_ioj
cds_d_ioj_x
cds_d
cds_d_x
llk_d_ioj
lIk_d_oj
cds_no_oj
cds_no_oj_x
cds_no_ij
cds_no_ij_x
IIk_qf
lIk_qf_x
llk_qf_oj
cds_no_i
cds_no_i_x
lik_d
llk_d_x
lIk_gf_ioj
cds_d_oj
cds_d_oj_x
llk_d_ij
llk_d_i
llk_qf _i
cds_no
cds_no_x
lIk_af_ij

Coald

consortion

Initial check: dark

dark X fkdcl report
Run 1 wrt Run 2

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Failed

Passed
Passed
Passed
Passed
Passed
Failed

Passed
Passed
Passed
Passed
Passed
Failed

Passed
Passed
Failed

Failed

Passed
Passed
Passed
Failed

< 0.1
< 0.05
< 14
< 0.1
< 0.08
< 0.1
< 0.1
< 0.05
< 0.08
< 0.1
< 0.1
< 0.08
< 20
< 0.2
< 16
< 0.1
<5

< 0.1
<5

< 20
< 0.2
< 0.08
< 0.1
<3

< 0.08
< 0.1
< 0.1
< 0.08
<5

< 30
< 0.2
<3

< 0.1
< 0.05
< 14
< 0.2
< 0.1
< 0.1
< 0.1
< 0.05
< 0.1
< 0.1
< 0.1
< 0.1
< 30
< 0.2
< 18
< 0.2
< 10
< 0.2
< 10
< 30
< 0.2
< 0.1
< 0.2
<3
< 0.1
< 0.1
< 0.1
< 0.1
< 10
< 30
< 0.2
<3

Quick view , summary

Noise Pass
X-check

Fail due to
Stray light
Contribution

Fail due to Noisy
channel 29

- no Lid used

<«
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dark

Contents:

cds_d_ij
cds_d_ij_x
cds_no_ioj
cds_no_ioj_x
cds_d_i
cds_d_i_x
cds_d_ioj
cds_d_ioj_x
cds_d
cds_d_x
llk_d_ioj
llk_d_oj
cds_no_oj
cds_no_oj_x
cds_no_ij
cds_no_ij_x
llk_qf
llk_qf_x
llk_qf_oj
cds_no_i
cds_no_i_x
llk_d
llk_d_x
llk_qf_ioj
cds_d_oj
cds_d_oj_x
llk_d_ij
llk_d_i
llk_qf_i
cds_no
cds_no_x
llk_af_ij

Wi NOD» H WN =IO

W W N(NNININN NN NN e | | | | |
OO N OO HEWNFH OOV N D WN O

Dark_x_dcl report

Passed < 0.1 < 0.1
Failed < 0.05 < 0.05
Passed <14 <14
Passed <0.1 < 0.2
Passed < 0.08 < 0.1
Passed <0.1 < 0.1
Passed < 0.1 < 0.1
Passed < 0.05 < 0.05
Passed < 0.08 < 0.1
Failed <0.1 <0.1
Passed < 0.1 < 0.1
Failed < 0.08 < 0.1
Passed < 20 < 30
Passed < 0.2 < 0.2
Passed < 16 < 18
Warning < 0.1 < 0.2
Passed <5 < 10
Failed < 0.1 <0.2
Passed <5 < 10
Passed < 20 < 30
Passed < 0.2 < 0.2
Passed < 0.08 < 0.1
Passed <0.1 < 0.2
Failed <3 <3
Passed < 0.08 < 0.1
Passed < 0.1 < 0.1
Failed < 0.1 < 0.1
Failed < 0.08 < 0.1
Passed <5 < 10
Passed < 30 < 30
Passed <0.2 <0.2
Failed <3 <3

14



Initial check: dark, cds

# Stats Science Pixels Reference Pixels
0 mean 3.748E-02 -3.436E-02 1e-2 difference in dark level
1 std 1.045E+00 7.550E-02
2 median 3.657E-02 -1.170E-02 Ref pixel positions are
3 nmad 1.922E-02 3.716E-02 different
4 perc_95 6.944E-02 4.929E-02
5 modal 4.072E-02 -9.190E-03 T

2000 cds_d

10%
0.08

1075
1500 E
10M

1000 R

1013 -

=)

1072

002 4gnq

0 500 1000 1500 2000 0.2 0.1 0 0.1 0.2
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consortion

# Stats Science Pixels
0 mean 6.052E-02
1 std 1.066E+00
2 median 4.508E-02
3 nmad 1.162E-02
4 perc_95 7.052E-02
5 modal 9.392E-02

1500

500 e

0 500 1000 1500 2000

0.08

0.06

0.05

0.03

0.02

0.01

1075

100

1043

1022

10M A

-0.05

NISP, NI-SCS Test Readiness Review

Reference Pixels

-3.117€E-03
7.822E-02
-9.851E-03
1.817E-02
1.623E-02
-6.816E-02

0.1

0.15

am [nitial check: dark,

02

0.25

IPNL, 4th October 2016

O Idark median (spectro dark)
O dcl 0.005 e/s

O Idark median PR2
0 0.045 ADU/fr
0 0.039 e/s

O Alid should improve the dark

Ik_gf

10%5 3

100 4

1013 5

1072

10M

1070




# Stats
mean

std
median
nmad
perc_95
modal

nnHh WN = O

cds_no

0 500

Science Pixels

1.120E+01
3.510E+01
1.043E+01
8.544E-01

1.336E+01
2.685E+01

1000

INIOIM, NIFTOLUO 1851 \cadu

1500

2000 .
1nied>> nmeviev 0

Reference Pixels

3.003E+01
1.788E+00
2.978E+01
1.410E+00
3.303E+01
2.715E+01

cds_no_x

1500

500

0

500

cds_no x

1000

#

i hHh WN = O

1500

Stats
mean

std
median
nmad
perc_95
modal

2000

0.15

0.1

0.05

-0.05

-0.1

-0.15

cds_no_x

1075

100

1043 o

1042 o

10M

Science Pixels

-6.336E-03
5.475E-01
-1.545E-02
5.881E-02
1.070E-01
1.039E-01

cds _no_x

Reference Pixels

4.752E-02
6.917E-02
4.238E-02
6.073E-02
1.524E-01
-2.614E-01




Y.

NSO OTY

chenol - raw
0| eds_no_oj Passed < 20 < 30
1| cds_no_oj_x Passed <0.2 <0.2
Plot
cds_no_of
|}
.
.
. .
4 8
3
- .
. ¢ .
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cds_no
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- cds_no_X-dcl

Readiness Review

< 20 < 30

T * T
1000 o 00

B Initial check: cds noise

cds_no_ij

13 |

cds_no

11

cds_no_X-dcl

)16

20%

channel



Initial check: LED

O Specify 30 e/s

O With some margin
0 Measured 41 e/s
Old LED Calibration |

File! TBC

_p_g'lleclor response versus LED current
. e e Data

led
data
# cube name h5

1 fpa_es h5

2 qe_dcl ge_2100_dcl

3 cds_flat_dcl

4 lIk_flat_dcl

5 cds_no_init

6 cds_no_dcl

7 cds_| (r.ref(c=2,g=1:)-r.ref(c=2,g=-1)).mean(e,g)

8 lk_| (r.ref(c=2) Ik slope(f_e_dcl,cds_no,macc(spe)).mean(e)

9 Ik_I_qf (r.ref(c=2).Ik.qf(f_e_dcl,cds_no,macc(spec)).mean(e)

10 | Ik_I_fdcl (r.ref(c=2).IIk.qf(f_e_dcl,cds_no_dcl,macc(spec)).mean(e)

11 | Ik_l_gf_fdcl (r.ref(c=2).Ik_qf(f_e_dcl,cds_no_dcl,macc(spec)).mean(e)
cds_flat hS cds_led / ge_dcl / cds_led_ioj
cds_flat_std h5S cds_flat.std(i,0,j) _

. - s . 13

LED pre-calibration:

Conversion function
e-/s or ph/s into LED current

NISP, NI-SCS Test Readiness Review

Detector response [ADU/

Fit low fluxes

F(Ipep,) =49.76 - I}, + —0.04
Fit high fluxes )
Filppp,) = 2448 - I}, + 76.90

2 3 4 5 6
LED current [p.1]

IPNL, 4th October 2016

led
Contents:
cds_|

llk_I_oj
llk_I_qgf_ioj
Ilk_I_gf_oj
llk_flat
llk_flat_x
lk_I_ij
cds_flat
cds_flat_x
lk_I

cds_led
llk_led

lk_I_i
cds_|_ij
cds_flat_std
lk_I_qgf_ij
cds_|_oj
llk_I_qgf i
Ilk_l_gf_stdm_x
llk_I_gf
cds_|_ioj
cds_|_i
cds_llk_led
cds_llk_led_x
llk_I_qgf_std_x
IIk_flat_std
llk_I_ioj

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Failed

Passed
Passed
Failed

Passed
Passed
Passed
Failed

Passed
Passed
Passed
Passed
Passed
Failed

Failed

Passed

> 20
> 20
< 10
< 10
<1.1
< 0.1
> 20
<11
<0.1
> 20
> 20
<3746 + 1
> 20
> 20
<0.1
<10
> 20
<10
< 0.1
< 10
> 20
> 20
<5
< 0.1
<5
< 0.1
> 20

19

> 20
> 20
< 10
< 10
< 1.15
> 0.15
> 20
< 1.15
< 0.15
> 20
> 20
< 37.46 + 2
> 20
> 20
< 0.15
<10
> 20
<10
< 0.1
< 10
> 20
> 20
<5

< 0.15
< 10
< 0.15
<10



CDS mean

s WIN = O

Stats
mean

std
median
nmad
perc_95
modal

1000

Science Pixels

4.134E40]
1.975E+4+00 wmm

4.153E+01
9.997E-01

4.282E+01
-1.637E-01

#

2000

NISP, NI-SCS Test Readiness Rev

Reference Pixels

8.733E-02

8.159E-02

1.119E-01
5.202E-02
1.763E-01
1.278E-01

Science Pixels

1.975E-02
1.959E+00
1.464E-02
4,239E-02
9.545E-02
7.503E-02

Reference Pixels

1.970E-02
4.484E-02
2.041E-02
3.907E-02
8.006E-02

-1.530E-01

Likelihood Fit = Ik

Science Pixels

4.134E+01
2.540E+00
4.152E+01
1.002E+00
4.282E+01
-1.213E-01

1500 2000

IS

Reference Pixels

9.888E-02
9.210E-02
9.800E-02
3.380E-02
1.313E-01
1.861E-02

lk_d




#

nn A WIN = O

LED llk, QF

QF formulae
_ % IV
QF = =1 = D& = (G, — G (19)

pseudo-flux estimator g,

Stats
mean

std
median
nmad
perc_95
modal

Science Pixels

2.006E+00
1.973E+02
1.120E+00
2.648E-01

1.657E+00
3.038E+00

Reference Pixels

3.232E+00
6.447E+00
2.673E+00
3.843E-01
3.367E+00
6.153E-01

NISP, NI-SCS Test Readiness Review

1075

1004 4

1043 o

1Ik_1_qf

1 2 3 4 5

QF is Normalized to one

QF threshold TBD?
0 Open work

IPNL, 4th October 2016

2000

Ik_I_qf

500 1000 1500 2000

Likelihood fit is sensitive to
channel noise spread

Used: 1 noise for the array

20%f,

=2 13
ng(l + a) (13)

21

0.8

0.6

0.4



Cocla

p— 5}

lIk_flat

lIk_led / qe_dcl / llk_led_ioj

27 h5
22 llk_led h5 lIk_I - lIk_d_init
23 Ik_led_i h5 lIik_led.mean(i)
lik_flat Iik_flat_x
2000 :

1500

1000

500

500

v" Open Action
O Improve FF

1.06 uniformity by
removing 1 baffle
" in front of the 2
SCS

1.02

0.98

0.96

1500 2000

NISP, NI-SCS Test Readiness Review

IPNL, 4th October 2016

Run 1/ Run 2

Ik _flat x

2000

1500

1000

500

0 500 1000

0.015

0.01

-0.005

-0.01

-0.015

1500 2000

22



@@Aﬁ

Initial check: Conv Gain

 DCL conv_gain array: 17192, PR3, 18dB : ' Conv aain x fkdcl
Q CG = 0.810 ADU/e .1 Conv_gain _gain_x_

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

DU
x100 %
o

o}
0...

O CG_xdcl =0.81-0.85=0.04 ADU/e

1 Capy. gain_x < 5% Science Pixels

Science Pixels

0 mean 8.744E-01 0 -1.419€-02
1! std 7. 871E-02 1 std 1.159E-01

. 2 median -3.296E-02
2 median 8.584E-01 3| nmad 1.746E-02
3 nmad 3.021E-02 4 perc_95 -1.315E-02
4 perc_95 9.102E-01 5 modal -5.781E-02
5 modal 8.151E-01

NISP, NI-SCS Test Readiness Review IPNL, 4th October 2016 23
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| PR1 analysis: baseline, first cds
6.2.4.1 Run Builder config. W baseline

. data
Run id = 2.1 Run name = Initial_check 7 T m— e (ojci
20000 ,0,j,¢.it,s,e,9.f)
CFG | Index Configuration Parameter 1 b h5 )
cfg_run n cycle=1,n scs=1 o 18000 2 b_dcl h5
cfg_setup setup_|d, setup_ver 3 ktc hs r.std(c=0.e,9=0)
cfg_scs scs.mcd[n_scs] e 4 ktc_dol hs
cfg_delay default - (a0
cfg_env OT_SCA=0T1&0T2, OT_SCE:
Shutter = True 12000 b li d
cfg_illu LED_Id = (from the operator) aseiine_cas
LED_ver = (from the operator) 500 10000 data
LED uA=0
Cycle | [i_cycle,i _scs] a000 # cube name h5 (i,0,j,c.it,s.e,0.9)
R 1 cds_b h5 (r.ref(c=0,g=1)-r.ref(c=0,g=0)).mean(e)
dg_ n—lter [i—CYde=O] 1 ’ 0 500 1000 1500 2000 2 Cds_b_dCI h5
cfg_n_seq | [i_cycle=0] 1 3 | cds.b_no hs (rref(c=0,g=1)-r.ref(c=0,g=0)) std(e)
Sequence | [i_cycle=0,i_scs,i_seq] 4 | cds_b_no_dcl hs
nexp |nrst | ndst ([ng [nf n d
cfg_ro | [i_cycle=0, i_seq=10] 5000 1 0 3 1 0
—_ — j— 2 — N g
9 cds_b_x h5 abs(cds_b - cds_b_bcl) / cds_b_bcl

NISP, NI-SCS Test Readiness Review IPNL, 4th October 2016 24



Al PR1 analysis: baseline, first cds

b_1(90K) — b_2(90K) b_1(85K) — b_2(90K)
2 runs / same OT 90K 2 Runs /20T Something wrong?

500 1000 1500 0
NISF, NI-SUS 1eST Keadliness Keview IPNL, 4th Octobci cu v




nn A WIN = O

5000 x UTR(3) = 3 first frames for the 2 first cds

Active Pixels Reference Pixels # Stats
mean -4.681E-02 -2.017E+01 0! mean
std 8.760E+01 3.214E+01 1! std
median -1.381E+00 -6.025E+00 2 median
nmad 1.208E+00 1.387E+00 3| nmad
perc_95 7.162E-01 1.088E+01 4 perc_95
modal -1.247E+01 -5.572E+00

5 modal

0 500 1000 1500 2000

NISP, NI-SCS Test Readiness Review

O Ref Pixel are strongly impacted

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

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

IPNL, 4th October 2016

Active Pixels

6.244E-01
5.547E+01
-2.190E-01
5.973E-01
1.439E+00
1.889E+01

1000

Reference Pixels

2.285E-01
6.863E+00
2.476E-01
8.452E-01
1.568E+01
-1.704E-01

1500 2000

26



0.8+

0.6 —

ADU

02—+

<€

cds_photy_m_time

<

S

|

cid

3x5000 fr = 21207s ~6h

A

700 fr=990s ~ 16.4’

<€

4000

6000 8000 10000 12000 14000 16000

cds_photy_m_time

3.535E-02
4.712E-02
3.282E-02
4.123E-02
1.082E-01
-1.163E-01

PR1 analysis Dark long: cds vs time

TBC
32 fr = 45.24s
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cds_photy_m_time

0.8

06—

0.2

Cudd

0.8

0 2000

NISP, NI-SCS Test Readiness Review

IPNL, 4th October 2016

) er_:

ADU

0.2 4

PR1 analysis Dark long: cds vs time

cds_photy_m_time

..3.°. ® : ®
o’ ;. (J‘... 0y ® ® o ®
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2000 5

1500 ¢

1000

500 |

# Stats
mean

std
median
nmad
perc_95
modal

A WN = O

consortiom

llk_photy_firstone

1000

Active Pixels

2.224E+00
1.911E+01
1.547E+00
2.947E-01

2.103E+00
-2.268E-01

2000

Reference Pixels

-7.734E-02
3.764E-01
-6.450E-02
3.087E-01
4.999E-01
-1.977E+00

NISP, NI-SCS Test Readiness Review

dark_photy_mt

0.15

0.05

MACC(4,16,7)

T T T T 1
50 100

IPNL, 4th October 2016

nnih WIN = O

llk_photy_lastone

Stats
mean

std
median
nmad
perc_95
modal

1000

Active Pixels

2.166E-02
1.552E-01
1.920E-02
3.338E-02
7.634E-02
-3.387E-02

PR1 analysis Dark long: photoy vs time

0.1

0.05

-0.05

2000

Reference Pixels

-1.468E-02
4.990E-02
-1.381E-02
5.339E-02
6.323E-02
-2.321E-01

29



ADU

%J@ PR1 analysis Dark long: spec vs time

dark_spec_mt

_ . < > Rstframe B
— < S MACC(15,16,11) A
] UTR5000
X3
x1.5
12 feesls, oo Floor 0.03 i I

NISP, NI-SCS Test Readiness Review IPNL, 4th October 2016 30



DAl PR1: Dark Science photoh into UTR400

llk_photh_mean_t

MACC(3,16,5)
: A .
1 % ; i “ e Sg0 ..0.. ¢ ... ‘o ® | @
0.2 oz ] .0‘..' - o.. T .o.. .o~‘. .o. .o..
: * ~.. ... ¢ a .o .: .o 0.15 - X4
; ¢ .: Y t Y ®og . §
Q o] . °% AT P L O“ e . * Q
B 57: :‘2‘ ol gé{ ‘.:."'.i;:.:.. f;:..: e “.
] !:8 ° °s & .:‘. .'.'. .'oo" J
| I ‘.o e _o o LAY T °% #
005 1 <¥egi S RS DL
i ...V‘ ° .$ .‘{3 ’.o& Ve T » <
e .° o oo
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aim PR1: Dark Science spec into UTR400

consortiom

lIk_spec llk_spec MACC(15,16,11)

llk_spec_mean_t

2000 .
o i 8]
0.04
0.105
0.035 L
1500 T
8] o
E L ]
0.03 ] - o %
e o
0.1 o L ° ® ¢
o
g 1 ® ¢ °® ¢ L
(] o0 ® [ ]
1000 0.025 ¢ | ® [ | BN ® is) L] L
® s}
2 ° ® e o0
g T o) o ¢ ¢
l L J O o ° LY °®
0.02 o B2 ¢ * o ¢ o*
. 0.095 - ™ ® L
© © o000 o o o o e
_ [ ] o
] ® °
500 T ® [ ] ™Y
L3
0.015 i g ¢ o o
a
0.09 4
0.01 . o
i ..
0 . * _ - . . P . v . . | | |
0 500 1000 1500 2000 o 2 40 . 80 100
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PR1: Dark Science wrt Dark Long

Science 100x UTR400 Different results on mean and median 3x UTR5000
Higher noise for 100 ramps wrt long,r. ..

Ilk_spec

1045 -

1004 4

1043 o

1042

10M

1040

o0 5 o2 00t o6 o8 0 0.01 0.02 0.03 0.04 0.05 0.06
# Stats Active Pixels Reference Pixels # Stats Active Pixels Reference Pixels
0 mean 9.746E-02 <€ Sk ivi=Sak! 0_mean )4.166E-02 7.352E-03
1 std 2.552E+ 00 C—iegees ——t > 3.037E-01 3.275E-03
2 median 2.541E-02 -1.998E-03 2 median 2.965E-02 7.609E-03
3 nmad 5.755E-03 5.132E-03 3 nmad 3.814E-03 3.061E-03
4 perc_95 3.608E-02 4.798E-03 4 perc_95 3.763E-02 1.221E-02
5 modal 1.594E-02 -3.806E-02 5| modal 1.001E-02 -6.277E-03

NISP, NI-SCS Test Readiness Review IPNL, 4th October 2016 33



10%6 o

@

Isf_ramp

LSF equiv. llk

#

nl A WN = O

llk_spec

1045 4

1074

1043

1042 5

10M -

3

n nns n1 IR LY no2
Stats Active Pixels Reference Pixels # State
mean 6.550E-02 -5.210E-03 A
mean
std 1.555E+00 2.120E.03 —
median 2.304E-02 -5.004E-03 _
nmad 3.700E-03 2.086E-03 2 median
perc_95 2.928E-02 -2.091E-03 3 nmad
modal 5.105E-03 -1.827E-02 4 perc_95
5 modal

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

0.05 0.1

Active Pixels

9.746E-02
2.552E+00
2.541E-02
59755E=03
3.608E-02
1.594E-02

0.15

8 PR1: Dark Science Isf_spec vs lIk_spec

02 0.25

Reference Pixels

-3.217E-03
6.137E-03
-1.998E-03
SH32E-03
4.798E-03
-3.806E-02

34
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- -

€ucL‘d |

| L VS T NI UGS UGS awi )

Cycle | [i_cycle, i_scs]

cfg_ n_iter | [i_cycle=0,-1] 1
[i_cycle=1:14] 5
cfg_n_seq | [i_cycle=0,-1] 1
[i_cycle = 1:7] 3
[i_cycle = 8:14] 2
cfg_env | [i_cycle=0,-1] Shutter = True
cfg_illu | [i_cycle=0,-1] FPA e s=0
Sequence | [i_cycle=0, i_scs, i_seq]
cfg_env | [i_cycle=1:7,i_seq=0] Shutter = False
[i_cycle=1:7,i_seq=1] Shutter = True
[i_cycle=1:7,1_seq= 2] Shutter = False
[i_cycle=8:14, i_seq =0] Shutter = False
[i_cycle=8:14,i seq=1] Shutter = False
cfg_illu | [i_cycle=1,i_seq=0] FPA_e s=20
[i_cycle=2,i_seq=0] FPA e s=40
[i_cycle=3, i_seq=0] FPA_e s=60
[i_cycle=4,i_seq=0] FPA_e s=80
[i_cycle=5,i_seq=0] FPA_e s=100
[i_cycle=6, i_seq=0] FPA e s=120
[i_cycle=7,i_seq=0] FPA_e s=140
[i_cycle=8, i_seq=0] FPA_e s=20
[i_cycle=9, i_seq=0] FPA_e s=40
[i_cycle=10, i_seq=0] FPA_e s=60
[i_cycle=11, i_seq=0] FPA e s=80
[i_cycle=12,i_seq=0] FPA_e s=100
[i_cycle=13,i_seq=0] FPA_e s=120
[i_cycle=14, i_seq=0] FPA_e s=140
[i_cycle=1:7,i_seq=1] FPA e s=0
[i_cycle=8:14,i_seq= 1] FPA_e s=2
[i_cycle=1:7,i seq=2] FPA e s=2
nexp |nrst (ndrst ([ng |nf n_d
cfg_ro | [i_cycle=0,-1,i_seq=0] 1 1 0 800 |1 0
cfg_ro | [i_cycle=1:14,i_seq=10] 1 1 0 400 |1 0
cfg_ro | [i_cycle=1:7,i_seq=1] 1 1 0 400 |1 0
cfg_ro | [i_cycle=1:7,i_seq=2] 1 1 0 800 |1 0
cfg_ro | [i_cycle=8:14, i_seq= 1] 1 1 0 800 |1 0

NL Run: Medium Flux

O llumination
» FPA_es(cycle) = 20, 40, 60, 80, 100, 120, 140 e/s

0 Cycle 1 to 7 (latency measurement + Zodi on NL)
» Sequence pattern of 3; UTR400, UTR400, UTR800
» LED + Dark + Zodi

> # lteration: 5

O 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

O LED exp: 210 histograms, images and statistics checked
O Dark exp: 168 histograms, images and statistics checked
O Zodi exp: 76 histograms, images and statistics checked

IPNL, 4th October 2016 35



LED =23 e/s

llk_I_c9

0 500 1000 1500 2000

NISP, NI-SCS Test Readiness Review

25

ADU/Frame
o

Per channel

Ilk_zodi_c9_ij

IPNL, 4th October 2016

t
20

t
25

2000

llk_zodi_c9

1500

1000

500

500

Zodi =2 els

1000

1500

2000

23

22

241



W llk_qf_x Run 1/Run 2

2000 il
1.4
1500 —|NE.
1.2
1000 1
0.8
0.6

0 500 1000 1500 2000
NISP, NI-SCS Test Readiness Review IPNL, 4th October 2016 37



Al NI Run: Medium Flux; latency dark

llk_d_c4 .
2000 - « Dark exposure with latency
llk_d_c4
5 0.3 E
1500 i
LED 10%
. 80 e/s ]
oo Latency one
0.3 ADU/fr :
0.1 <1 % §
500 3 1013 -
. ]
'}’ g e e 02 5
AD U/fr ’ 0 | | | 500 ‘ T 1000 » . 1500 Bl ;
# Stats Active Pixels Reference Pixels 7
0 mean 2.901E-01 -2.856E-03 107
1 std 2.875E+00 1.006E-02
2 median 1.837E-01 -2.656E-03
3 nmad 7.229E-02 9.806E-03 100
4 perc_95 4.093E-01 1.322E-02 0 1 2 3
5 modal 2.226E-03 -4.562E-02

NISP, NI-SCS Test Readiness Review IPNL, 4th October 2016 38



PR1 NL high flux

perc_95

ug_luu I_I_I.l_lu - ‘ll\llll i \IPCI-I“’
LED ver = (from the operator)
Cycle | [i_cycle, i_scs]
cfg_n_iter | [i_cycle=0,-1] 1
i cycle=1:12] 5
cfg_n_seq | [i_cycle=0,-1] 1
i_cycle =1:12] 2
cfg_env | [i_cycle=0-1] Shutter = True
cfg_illu | [i_cycle=0-1] FPA e s=0
Sequence | [i_cycle=0, i_scs, i_seq]
cfg_env | [i_cycle=1:12,i_seq=0] Shutter = False
i cycle=1:12,1 seq= 1] Shutter = True
cfg_illu | [i_cycle=1,i_seq=0] FPA_e s=140
i_cycle=2,i_seq=10] FPA_e s=240
i_cycle=3, i_seq=10] FPA_e s=440
i_cycle=4,i_seq=10] FPA_e s=540 2000
i_cycle=5,i_seq=0] FPA_e s =640 X
i_cycle=6, i_seq=10] FPA_e s=740
i_cycle=1:6, i_seq=1] FPA_e s=0
i_cycle=7,i_seq=0] FPA_e s=140
i_cycle=8, i_seq=0] FPA_e s=240
i_cycle=9,i_seq=0] FPA_e s=440 1500 1
i_cycle=10, i_seq=0] FPA_e s =540
i_cycle=11,i_seq=0] FPA_e s=640
i_cycle=12,i_seq=0] FPA_e s=740
i_cycle=7:12,i seq=1] FPA e s=2
n_exp | n_rst | n_¢ n_g
cfg_ro | [i_cycle=0-1,i_seq=10] 1 1 0 800 1000
cfg_ro | [i_cycle=1:12,i_seq=0] 1 1 0 100
cfg_ro | [i_cycle=1:12,i_seq=1] 1 1 0 1200
500 i

Latency pattern

NISP, NI-SCS Test Readiness Review

i Hh WN = O

Active Pixels

5.955E-02
3.958E-01
4.851E-02
1.036E-02
7.023E-02
1.420E-02

' Ik dark

0.05

0.03

0.02

2000

Reference Pixels

-3.879E-04
7.400E-03
-6.100E-04
7.440E-03
1.275E-02
-3.390E-02

lk_d_c8
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Al PR1 NL high flux, QF and saturation

lIk_1_qf_c8 LL K_l Ik Lato8 QF _

2000
2000 8

1500

1000

500

05

0 4
0

0

0 500 Wrong measured flux due to saturation e
C_8 higher, saturated flux QF ~2

High baseline visible in QF map

Qf > 500 C6

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



4l Open Work

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

Design the procedure depending on automatic warning
dPersistence contribution to NL measurement seems to be under control

sw development dasein vs darein (analysis for Test report and maps)
dWork on the small database underling the statistics
dWork on Test report generation
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4l Conclusion

QC corner stone for analysis
dThx to Multi-processing
Processing elements are ready for analysis

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