HOOQI-1

Circuit Board Documentation

Sean Leavey (Max-Planck-Institut fiir Gravitationsphysik)

Abstract

This circuit is a fieldbox for a homodyne quadrature interferometer. It provides readout of photodi-
odes for the sine and cosine quadratures and the power, and provides buffered sine, cosine, negative
cosine, and negative cosine minus sine signals as outputs. The outputs are provided as single-ended
and differential signals for local diagnostics/alignment and CDS respectively.

The design is based on E00190 by David Hoyland of University of Birmingham. Some changes have
been made to that design to suite AEI electrical standards and the AEI component library:

- many component values replaced with closest E48 values

- completely different power supply configuration (but same voltage rails)

- different reference IC for photodiode bias signals, and different filtering

- pin 5 of HoQI DSUB9 connector not connected to ground (as per AEI 10 m prototype standard)
- HoQI DSUBY connector output is female (as per AEI 10 m prototype standard)

- offset trimming potentiometer for signal subtraction circuits
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Safety Instructions

In order to operate the circuit properly and safely, review the following guidelines before installing
and using the unit. Failure to do so may result in equipment damage or bodily injury:

This circuit warms up due to its power consumption. To enable proper cooling, ob-
serve the following rules:

* Do not block available air vents.

* Give the unit free access to the room ambient air for convection.

This circuit was designed as a laboratory equipment to be operated only by trained
and qualified technicians in research institutes or development departments. For
safety reasons, usage by other persons or in other environments is not recommended.

* This circuit uses extra-low voltage (< 50 Vaoc and <75 Vpc) and is therefore exempt
from the regulations of the Low Voltage Directive (2014/35/EU).

* The unit does not contain any mechanical drive system. Therefore, the regulations
of the Machinery Directive (2006/42/EC) do not apply.

P[> >

Sicherheitshinweise

Nehmen Sie vor Aufbau und Inbetriebnahme des Geréts folgende Empfehlungen zur Kenntnis, um
die Schaltung korrekt und sicher zu betreiben sowie Schaden und Verletzungen zu vermeiden:

Diese Schaltung erwdrmt sich aufgrund ihrer Verlustleistung. Zur Gewéhrleistung
einer sinnvollen Kiihlung sind folgende Punkte zu beachten:

* Vorhandene Liiftungséffnungen nicht versperren.

* Geridt zur Konvektion freien Zugang zur Raumluft erméoglichen.

Diese Schaltung wurde als Laborausriistung entworfen, die nur von qualifizierten
und eingewiesenen Technikern in Forschungsinstituten oder Entwicklungsabteilun-
gen benutzt wird. Aus Sicherheitsgriinden wird die Verwendung durch andere Per-
sonen oder in anderer Umgebung nicht empfohlen.

¢ Diese Schaltung verwendet Kleinspannung (<50 Vyc und <75 Vpc) und unter-
liegt daher nicht den Bestimmungen der Niederspannungsrichtlinie (2014/35/EU).

* Das Gerit enthilt kein mechanisches Antriebssystem — die Bestimmungen der
Maschinenrichtlinie (2006 /42 /EG) sind daher nicht anwendbar.

P[> >
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Design schematics (sheet 1)
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Design schematics (sheet 2)

Figure 2
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Design schematics (sheet 3)

Figure 3

HOQI-1-documentation.tex (2021-10-22, 10:08) — 17 pages



1T ] 27 ] S 8 ] ] S ] v ] 3 ] z ] T
6/t f199yg 4001 1ZBZ/0T/CC  PpSidld
tabed arnpoy ipases jou paAeg
:atnpoy slo s_lo
nueten m||w S a
22-60-120C :iuolsiAay L
T-I00H 1o114 " "~ O¢
oF o
xoqp1at4 IPOH 88T+Hd0  881+YdO "t _
aueN aeq CIN TIN ZTIN ¢r
1pabuey) [©fhe @7 . T
T-I00H ®f seThua)
faneaT cmmﬂ 22-60-T202 - N Z
suondridsag owen | e %||% S 5
N 1eqg S N § S
Jrshydsuoneriaedg Jny 1MnNsuUI-3oueid-xel payead]
T {85'e/9HsuI]
o <em| 7w
663t 5
88T+5d0
“I= NCEVERRN
[€54] —<GZIN 667%
667 S
88T+Hd0
eSSt —<ege/sug]
QZIN 66741
T
4
88T+Hd0
+ Grresand]
5 (—] [754] <IN ST
g —mM8M8M8M8M8™ 667t T
Z 88THYd0
9
G| —
14
o + <are/sodu]
07
z [ooa}—p—5<3n| & oo
T 663t 5
X 887+9d0
SJOILSONSBIa
e s —<@re/sod]
[ 654} <IN 66%
663t 5
88T+Yd0
I \CEVENTE
[ 85t} +<RIIN 66%
663t z
88T+5d0
INIYOLINOW 93071
1T ] o1 ] 6 8 ] ] 2 ] v ] 3 ] 4 ] T

Design schematics (sheet 4)

Figure 4
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Design schematics (sheet 5)

Figure 5
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Design schematics (sheet 6)

Figure 6
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Design schematics (sheet 7)

Figure 7

HOQI-1-documentation.tex (2021-10-22, 10:08) — 17 pages



1T ] 21 ] 5 8 ] Z ] £l S ] £ ] Z ] T
6/8 f199yg 4001 1ZBZ/0T/CC  PpSidld
tabed arnpoy ipases jou paAeg
:a[npoy
auetsen
ZC-60-1C0C iUOISIASY
T-I00H L]
xoqp1at4 IOCH
aueN aeq
pabuey)
T-1I00H
farean cmmmi ¢¢-60-TC8C
suondiidsaqg 7
kadat) aueN aeq
Jrshydsuoneriaedg Jny 1MnNsuUI-3oueid-xel :payeas)
+ > [ + %
EETRE &R oS oo
aoejamut ndut 2oe4a23ut Indino wndut sgy oy 1dsuuoy Wndut 5g7 oy 1d8uu0] spoyied :5-9 surld < < < aNg
HI2dbW9/+9-01d HIOdb 49 /+9-01d Spoue -7 suld NZT+ NGT- NGT+ 8X
Se10] 01 195uuo] 58103 03 195uu0] I0OH ©1 198uuo] q
6 7 6 —\6 7 [se°s/Nadp 6 7 6 7
8 2 8 .  [ororomm 8 2 [Seva /NS00 8 2 8 3
¢ B ¢ £ rsmsm>— | ¢ 7 Gremsoso— | ¢ & ¢ 5 capyNT
5 5 ! [Ges/amy— |9 [Esmams— |9 | 5 5
—|s 9 — |G w —|G 9§ —|s 9 G 5
oy vor — v & [3e°5/duridy o o neT- ST6¢ neT-
€ 2 € [8e1-e/donsudp € 2 [8e1°6/dsoduy € 2 € o ngT- 2¢N
z & ¢ [6r5/osm>— |z & [6r5/050%— [z & ¢ & X
T o9 7 [8e°5/dsud) T o9 [8e°s/d3nts) T o9 T e r—= gLno NI GE
2TX 9TX STX LTX zlo lez S I ISR D lez
94 NILIHM 378UNI NILTHM zlnoau3d Tlnoow3d 3VE 3l 5= T 5= o=
T TR =T
N |
ETE ERD ERE aamns| 0/1 5 o o o Q !
ZTX STX $TX ETX o BN L LR [T [ 2 Fo B
ZMNS 3 C Do S/ 8 c
e (— M + N TNO 5} +
ee| — ) gino Nifg <neT+
8¢ | — aTX
9| — na1+ 5187
Y| — naT+ G¢N neT+
| —
Bz | —
8T | — ZOOYNT
ST| —
e (— YT —
e | — 21 \___ |
~ H H
8¢l — er|— W o U R [ m ‘T = W m R
9T | — 8 \_ @MN9 S [ um— Je— © c
vz |— 9| ——<neT] g M I G ®
| — | — ) g|Ln0 NIy <neT+
ac | — \— 8X
8T | — 9Z2TX NCT+
ST | — suerdyoeg 2 NZT+ NBT+
YT | — =
zT \___ b
oT | —
8| —] m
o \E ‘dnyueys uo B3
b — dnyoie1 4o ‘rres Aiddns e jo ssol isurebe peor pue
\— saoye(nbad ayy 1d3104d INAINO SYy 1B SSPOTP 3Y]
YzZTX *suoyeinbad ayy ybnouyr butbueyssip eoueyideded
auedyoeg indino syr bunusasud Ag siioys indur isutebe wsuyy

saurr hrddns

Jemod passng yiim

ANV IdXIUE 907TUNY

“DUTy4om S4B saurl J4omod
2344y 118 1 dn syybrr Aiuo g37

d01UJIAONI ¥3MOd

1D3304d suore[nbad ayr Ym [3[1eJed Ul sSSpoIp 9y|
(burioos Jedoud ity yses gy txew ‘NZT+/NST-+

ATddns d3Mod

17 |

o1 |

ematics (sheet 8)

h

ign sc

Des

Figure 8

08) — 17 pages

HOQI-1-documentation.tex (2021-10-22, 10

10



261.5
212.09 D-Sub 9
D-Sub 9
171.45
130.81 D-Sub 9
9017 D-Sub 9
D-Sub 9
48.53
4
S 0 0
] S
N 0
N

Figure 9: Design schematics (sheet 9)
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Figure 10: Board top view showing placeplan with component names
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Figure 11: Board top view showing placeplan with component values
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Circuit Lists

Value list: The following list shows all components available on the board (sorted by part prefixes
and values) and can be used to quickly gather components. Additional information can possibly be
found directly on the board (or in the schematics).

10
11

12
13
14
15

16
17
18
19
20
21
22

23

24
25

26
27
28
29
30
31
32

33

34

35

36

37

38
39

Value
100p
220p
1n

1n
10n
100n

[ignored]

7812
7815
7915
AD586
OPA188
OPA2188
OPA4188

=
()
~

| KRl |

oo ©o
> RGN —
| - |

Package

C-SMD:
C-SMD:
C-CERA
C-SMD:
C-SMD:
C-SMD:

CEO1-TANTAL-3.7-N
CEQ1-TANTAL-5.7-N

C-WIMA

CEQ1-TANTAL-5.7-N

CE-TAN

DO4N-D
DZ-0.3
DZ-0.3
LED:Pi

T0-220
T0-220
T0-220
S0-8
S0-8
S0-8
S0-14

PTS-33

R-SMD:
R-SMD:

R-SMD:
R-SMD:
R-SMD:
R-SMD:
R-SMD:
R-SMD:
R-SMD:

R-SMD:

R-SMD:

R-SMD:

R-SMD:

REL-G6

SOT-23
SO0T-23

0805
0805
MIC:0.1"
0805
0805
0805

:MKS2

TAL:0.2"

041

nheader
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0805
0805

0805
0805
0805
0805
0805
0805
0805

0805

0805

0805

MiniMELF

HN
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Component names (library)

c6,C7,C13,C14,C28,C29,C35,C36,C45 (miscs)
C1,C8,C23,C30 (miscs)

(100,101, C105-C108 (miscs)
€54-C59,C60,C61,C70,C71-C75 (miscs)
C85,C87,C89,C91 (miscs)
C15-C19,C20,C21,C22,C37-C39,C40,C41-C44,C46-C49,(C50,
€51-C53,C62-C69,C76-C79,C80,C81-C98 (miscs)
C83 (miscs)

C86,C88,C90,C92 (miscs)

C3,C10,C25,C32 (miscs)

C84 (miscs)

€99,C102-C104,C109,C110 (miscs)

p1,D2,D3,D4,D5,D6,D7,D8,D9,D10 (diodes)
D12 (diodes)

D11 (diodes)

D13 (optos)

N24 (ics)

N25 (ics)

N26 (ics)

N20 (ics)

N10,N21 (opamps)
N1,N2,N3,N4,N5,N6,N7,N8,N9,N13-N19,N22,N23 (opanps)
N11,N12 (opamps)

P1,P2 (miscs)

R40,R48 (miscs)
R6,R15,R24,R33,R69,R70,R75,R76,R81,R82,R87,R88,R93,R94,
R99,R100,R105,R106,R111,R114,R117,R120 (miscs)

R125 (miscs)

R1,R10,R19,R28 (miscs)

R3,R12,R21,R30 (miscs)

R107,R108 (miscs)

R41,R49 (miscs)

R51-R59,R60,R61-R64 (miscs)
R8,R9,R17,R18,R26,R27,R35-R39,R42-R47 ,R50,R65-R68,
R71-R74,R77-R79,R80,R83-R86,R89,R90,R91,R92,R95-RI8,
R101-R104 (miscs)
R4,R13,R22,R31,R109,R110,R112,R113,R115,R116,R118,R119
(miscs)

R5,R14,R23,R32,R121,R123 (miscs)

R122,R124 (miscs)

R2,R11,R20,R29 (miscs)

REL1,REL2,REL3,REL4 (miscs)

T2 (transistors)
T1 (transistors)
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Table 0: Value list — continued
Value Package Count Component names (library)
40  [ignored] Backplane:32p./AC
a1 [ignored] D-SUB:9p./US/female
a2 [ignored] D-SUB:9p./US/male
3 [ignored] GND-0.2"
44 [ignored] IDC:10p./ribbon
45 [ignored] PIN:0Q.8mm/ceram.
46 [ignored] Solderpin:1.0mm
w7 [undefined] 16 (2,c4,C5,C9,C11,C12,C24,C26,C27,C31,C33,C34,R7,R16,R25,
R34 (miscs)

X12 (connectors)

X13-X15,X17 (connectors)

X16 (connectors)

X9 (connectors)

X1 (connectors)

X2,X3,X4,X5,X6,X7 (connectors)
X8,X10,X11,X18,X19,X20,X21,X22 (connectors)
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