PAs Alignment Manual

Rev. 20161114

l. Overview & Notes

Bias shift from CMRR on PA - PAs adjustment needed

PA — 2 signal chains

Signal chain: Amp — gain - Integrator

Overscan Function as signal level of FFI --> CMRR

Goal CMRR >6000 (10 ADU), Max. 10000

CCD output: ~7 uV/e-

Post Amp: 12.84 uV/ADU

= Ot YsiohH, Sys. Gain = 1.83 e-/ADU ( &)

CCD output: 15% AtO|, Post Amp: +/- ~2.2% uncertain

733ns --> 933ns ==> output noded| 2= A|Zt 57t CMRR EF0|| 2[slf DC level 7t

OS-FF slop, PAOIA Z=7dStH first-order CMRRZ &= = UX|Tt higher order termO| H7| {0
curvature?}t plotOfl A &,

Outliers =7 - impacting the 2016 program S10{&= 7}SSICHH, O|&4EQl HHO R 60 PAs CHE2 =+

[e] KX
e

BIAS change range: +/-25 counts, J2fZA0)= 50 ADU

-> 2 dHE 2R UF

HE 8 Z7| 0 HE POWER OFF, CCD A Z ofiX|, AT™EZX| 2 AlZ -HEE 7N E OHA| TS =
UAX|T CCDE 2 LIH X F.

HE & &=A: 2& CBB 2|, Raw V check, Utility functions check(Voltage, temperature, solenoid, etc),

G CBB/PAsEH 1A% &1 PA =

Il. Preparations

<Z=H|E>
> MZ FIig 7, 58 s
5

- BLUE cable bolt: 2.

- HE Cover: 3 mm #lX]
- CBB fixing rod: 3 mm #X|
- PA fixing block: 1/16"

<EHIEY>

@ 7IZ BIAS level & image 7|2 % %X > (8 01, A1 £ Cf &9l

Scale 2,2 cza40 / Scale33 cza40 / Scale55 cza50 ™E XNEst,

@® HE Power off & unplug HE power cable



Shorting plug installation on WB

Disconnecting Bluecables from WB

HE Power ON

PA/CBB connection check with Breakout Board(BOB)

HE Power OFF

Disconnecting Bluecable connector and wrapping it with pink form
HE Power ON & PAs Alignment

@ Q@O0 ® oo

<QO|AFEt>
- CCD ¢Z dofN = (22
0

CHH 2 200 O[3,
- 2|ZE HX

| 2), BIAS Level H3}7t MZt=HCH Mg 1800 H=0A 400 O|SIHX| EO{ &,
O5tRl XHE= 1271 7tEF US. (S50.2016.11)

AEYM B



lll. Post amplifiers alignment

[STEP 0] PA Check + Init
@ PA power check
TP1: +5V TP32: +6V
TP2: -5V TP33: -6V

@ FPGA program check

- Check with functional test

C194: 2.5V
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<Post Amp (PA) Board & Probing points>






[STEP 1] CMRR adjustment (for tuning BIAS Shift on the overscan area)

<Overview>

- Video: Postamp3~4

- CMRR - R15 & R17+RV1 matching perfectly

- DC voltage at Inverter

- Integrating Up, integrating Down, DC level

- AC couples at SIG_IN (CCD direction), C1/C101

- Offset at R2, averaged signal level

- RV1/RV4 adjustment, Map for channels

- CMRR adjustment

- overscan/bias tuning

* [STEP 1]2t [STEP 2]& =A0| &28l0] SEHCz =T 7Y M2 Q8.
=0 &M E FoHAH 2 20M A|2E SES FH =

>
x
0z
O o
<
-
P

<Procedure>

1) Signal generator configuration

- signal to simulate DC level

- 1 Hz, Triangle wave, 320 mV P-P, Offset +160 mVDC
HE Power ON

Display image using Program (aza, cza 50, za, ...)

4) Connect simulation signal to C1/C101 & GND R1/R41
5) Adjust RV1/RV4

* Do this for all PAs, refer the map for channels

*CW | /CCW 1

2
3

NN NN

< QnA / Discussions>

- Program =73%t0f OVERSCANEZH HEE b Z1 QI7t? 5> OfLCH > C1, C1010f signal =& = sort of
overscan= A E. (CCDO| A€ capacitor2 851, CCD Y& OtE|Of A2 L| overscanTh HEA|E)

-CMRR =82 BIEA| CCD HZ 2+ o HENOIM SiOF &, Bluecable2 floating & HEiZ =.

- If with the camera, does we need light signals? > No, PA =3 2t2 Z 7t02} 0|8, x|F &S 2l

- &0 dESHA ST O{EA? Q2= 2847tHM? > O] &R 0| best

- CBB K/M/T/NQ| CHE PA= O{E A Z=F? > swap positions

- 2 10 ADU2| P-P& EECLL > 2" order error2 278317| 0]HZ.



[STEP 2] Droop adjustment (for what?)

<Overview>
- Video: Postamp1~2
- Integrating amplifier adjustment (?)
- Removing saw tooth / ramping
- probing INT_OUT & making no ramping
- RV2/RV5 adjustment, CW+/CCW-
- Not drift, 0 to 0 (0 input > 0 output)
- for using whole dynamic range
with big offset on integrator

(45 2 Dynamic range MEf OISl 2)

<Procedure>
1) Turn HE OFF
2) Remove/Install PAs - put on anti-static form pad!
3) Turn HE ON
4) Probing INT_OUT (C51/C151, GND at R1/R41)
5) Adjustment RV2/RV5, CW+/CCW-

Sawtooths wave > flat, making no ramping

6) Turn HE OFF
* Do this for all PAs

arllEnaae

F@g‘ 3.5 wg
Wzé A

CP;J}&L(I—Q/
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290 o

§0 » ?u)u')

* Bal/x28 Al §9|: ZEZF9| standoff ¥ board M A| CHE board2t ZAZ

< QnA / Discussions>
- Timming A}0|&= FAQIX|?

- Why 10717 = 10x10 binning

- £100mV noise, where it coming from? > 120MHz Freq. is every where.

- ramping AL@ O &S SH=X[?



[STEP 3] BIAS level adjustment on HE (without CCD)

<Overview>
- Video: Postamp5
- OUTPUT OFFSET adjustment
- RV3/RV6 adjustment, CCW+/CW-
- Min2CH ROLE mf 12=/0|0|X| highZ jump --> £XHE ZH0| Hopsh
- HY1EA s
- CCD Y& Al output signal level Ct27| [Z0f A DK} 2l
Jd2fM ERAE= CCD 98 20|l =F5H2 &

o a
- H4= OtE. STEP 3& == R, Offt & XO[Lt= strip2 =E EHEA

|_

40

<Procedure>
1) Program2 2 low level 27| HSIZE UE > 154x
2) Adjust RV3/RV6 for bias level,
Refer averaged value on Mono
*CW | /CCW 1t

< QnA / Discussions>
- Z745tH bias level2t #HOl=7} gaink HSH=7t? > 0|24 gain2 HOIX| . BIASTH gt
Ch 2zof mel, SEX olof et ojMSHA HE = AZ. 2L BIAS BRI 4 F.
- INT, CMRR Z7g5IH 0| level #H3t=7t? > Q3 QUCt Mh2tA ZHE OpX|2H0f| BIAS level2 Z6l0F &
- HHEA E717F INT_OUT QI7t? > O™ £

- BIAS Level =7, CCD HZ HEHOIM SH= MME2X|? > Yes

[COMMON]
< QnA / Discussions >
- Review: Postamp6
- BF CCD 2 ¢F o JEjOM TH

-2 BHAL 4 =F A8 7B FooF & AS2? ol E S0 RVI2l M k7
> S99 giCt ERA pA ZE = ERY| IR0 Y4z 7|5 EQ Qs

- gain ZEE O{EA? > 1Y ETEXY)

- VGARH A8 I O EA]?

- Single display O|& 7I5? > F1 7|2 Fgt

<Preparations>

- signal(function) generator <=Hij/CHO 27



<dedr >

-HE Z¥H CCD §4 =%

- HE =8H/S/% HE & 7=
-HE 28 D §4 &¥

- Z%Z ccp §Y &%

<Program usage>
- Name: mono9kfx.bas
- Video: Postamp5
- CMD+Return - VAL+Return - CMD+Return ...
- Command lists
zz > Set offset to 0
za - Set offset to (Ave-60)
z4 <offset> > New offset = <offset>
scale <factor,factor> > New scale = Old scale x <factor> / default factor = 60,60 (=Min range=MAX-MIN)
cza <half range> > set offset to MIN (= Ave - <half range> )
Ex) cza <Return> 30 <Return> scale <Return> 1,1
- Short key
<F1> > VGA/TEXT mode change
<Ctrl+Q> & <Ctrl+F> for CMD search In Editor
- Others:
* “Color”
* Bruce wrote on Turbo BASIC > Jerry converted to Power BASIC

<HW/Interface>

- VGA display - gray mode image

- Monochrome screen (Miracle), Genuone M58 A3 2l & O{EH

- Monochrome display - statistics - Mean / RMS / Running Ave of last 10 images / Offset only for display

- Switching 2 modes — F1
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<Schematic of PA-INPUT-1>
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<Schematic of PA-INPUT-2>
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<Post Amp (PA) Board>
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#01 #02 #03 #04 #05 #06 #07 #08 #09 #10 #11 #12 #13 #14 #15 #16
M1 M2 M3 M4 M5 Mé M7 M8 K8 K7 K6 K5 K4 K3 K2 Ki

#21 #22 #23 #24 #26 #28 #30
N4 N3 N2 N1 T2 T4 T6

<Strip index number>
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“cl.flat1508. txt"
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X+

u
u
u
u
u 96:63
u
u
u

» . £1508. txt"
**o * 5 o, S
"cl.flat1508.ext" u 97:64 O
x “cl.flat1508.txt" u 98:65 @
| "cl.£13£1508.txt" u 99:66 A |
+
© B 5 .
o
o
o
L X 1
X A
x X
X
X a
L % J
1 X
X
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x
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L fofo RV ]
X
;Si&x
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X §
%
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9 A ol o . ¢
06 Ay ¥
1600 1800 2000 2200 2400
' ! ! “cl.flatl512.txt" u 76:43 +
cl.flatl512.txe” u 77:44 X
"cl.flatl512.txt™ u 78:45
i “cl.flatl512.tx¢" u 79:46
am i o o i & ""u{.pusx u 80:47 @@
o ° “cl.flat1512.€xe" u 81:48 O
s "el.flatl512.txs" u 82:45 @
L 5 "cl.flatl512.txt" u 83:50 A |
'S
g fA
X
o %
5]
z&
1600 1800 2000 2200 2400

<Examples of overscan
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’ ! ! u 68:35 4+
u 69136 x
“cl.biasl508. " u 70:37
"cl.biasl508.txt" u T1:38
“cl.biasl508.ext"” u 72:3
2400 |- “cl.biasl508.txt" u 73: o A
"cl.biasl508.txt" u 7444l @
“cl.biasl508.ext” u 75:42 A
x
2200 B
2000 4
1800 -
1600 |- 4
L . L .
1600 1800 2000 2200 2400
70000 > : :
"sa.flatl512.txt" u 92:59 4
“sa.flatl512.txt" u 93:60
"sa.flat1512.txt" u 94:61
X X in} a B flatlpl2.txt'qu 95:62
a latl 12.txt" u 96:63
% 8 latl512.txt" u 97:64 O
"sa.flat1512.txt" u 98:65 @
60000 | "sa.flatl512.txt" u 99166 A
50000 | 4
40000 | g
30000 L 4
20000 |-
10000
0 . .
1400 1600 2200

error due to CMRR >

2400



