4 7 8
+5
415 C169 %(”m
5k Note;
0.1F GND s |reraohGC 3 g 402 ohm resistor and 10uF capacitor are not stuffed on LOS
CcRL 2 controllers for the RCM and BS.
DIO_2
U s g
1 a a
g %8 e
LT1125CS i
o o o o o M 100 R65
cirr €203 415
5] % s 158K
GND GND
A5 guF GND 0.1uF GND O.uF
R2
R3 GND |
% K s 14 3 u4D s To Sheet 2
R58 16 3 R63
Il R N5 | P
GND 5 i LT1125CS [ LT1125CS.
CR2 4| rers DI 267 10uF LT1125CS 402 10uF
ooz 45 C9
outs R64
0.1uF GND 158K
R60
usA
AV ON 1 140K
+5 IK LT1125CS
CR3
DI0_2 9 Ré:
17_| rerc o) c1o 100
>ourc 75 0.1UFGND
R GND
®
+5
CR4
DIO_2
POT3 5
R12 16| ReFD D)
S RIL ou 4 o
— Y UsA
+15 CI3
5 &b POT4
3 =2
01uF GND a ©9
2 ! outa | 2
LT1125CS a
s
cia
R37 MAX509
K @l o
T g1 GND
ciy 5 5 |ci8
R15 R14
(! 01F
GND 1K K ;
GND GND
uss
POTS5
RE D p———CPiLWon ]
G24 415 LT1125CS
oure | 1
RS7 GND 01uF
R3
I L R
K
MAX509 o Sb
usc
GND
5 I
POT g
RexC o 3 <@Ll
Ra
> ourc | 20 D
5 0.10F GND
R
® R 5 MAX509
K R56
L R~
GND B
GND +15 C178
usD
2 2 & Aol
OLF g CRo usA POT7
DI02 N 6
U2A X 5 &0 POT8
1 5 |reraDINRC Q O
e ~3 outp | 19
LT1125CS
oura| 2
A can 2 5
& )
3 S > MAX509
T 01uFGND MAX500
R26 @ N
R27
1K K | €7 35 5 c8
GND GND
0.uF 0.1uF
el 5
CRI10 GND GND
DI0_2 usB
POTO
4| rers o
> ours
Dy S—
fh4
2 RS0
CRIL
DIO 2 MAX509
- 15 Cll
usc
LT1125CS PoT 10 0.1uF GND
17| rerc ol
UsA
@b« —W 2 } ToSheet 2
LT1125CS. e
o
MAX509 q c2
usD 15 g.1uF GND
RS5
PoT 11
LT1125CS REFD DI *®
R3S > ourp | 19
Lk
el
K Tide
MAX509
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JA
LEMODUAL oy reg i

uUleB

UL2A
From Sheet 1
R74 “3‘31 R75 1
P D> i LT1125CS
267 100F 787K
cu 9
GND 0.1uF 15
R76
140K
ca2
I
UL4A
T
From Sheet 1 ROL (‘3“1 R92 1
[Yan >
267 1\(\”; p LT1125CS
cu 9

GND 0luF 15
R93

140K

To Sheet 3

To Sheet 3

R71L
14 P8
& 499K
c27
0.1UFGND
G211
e U16A oo 14 usD
s R72 16
> 15
LT1125CS.
3 K
O
R67
10€
usc
12 N o
o R68 1n R73
2 LT1125CS.
& 10K K
DG211
w0
£ [Pos 1Y 5B
GND LEMO-DUAL €36 o 5 CF
GND From Sheet 2 R69 r{
o o | 010F
&b GND o o GND
U17A
Pitch Test Input e
R87
3
K
Note;
402 ohm resistor and 10uF capacitor are not stuffed on LOS
controllers for the RCM and BS. v
R81 o P9
J‘15 1 > 0O
GD G211
158K CBof |
16 R88
0.10F 15 GND
7 oo 45 G
K
R83
R82 01F GND
10K |
DG211 3 U13A
v12D o | o ¥ A
16 2 |_
LT1125CS
158K LT1125CS K
g c40
5 OIUFGND
R90
10€ x
JA
LEMO-DUAL
u1ss
N 5 15
Note; [ car R104
402 ohm resistor and 10uF capacitor are not stuffed on LOS 14
controllers for the RCM and BS. 1K
0.1uF 0.1uFGND
GND g o
Ro8
F— U1BA
F—
2 3
Gﬁp G211
TP10
R96 C45
AN /\—{ | R105 +15 C49
s o LTS
R101 01F GND
RO7 ot WY
R102 UI5A
158K Yo LT1125CS. R106 GND 1
LT1125CS
K
)
= cso
R103 5 O0.1uFGND
10K R107

K

Rtz ]

Tile
LOS-Suspension Controller
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3 4 5 6 7 8
u11B
7 2 Mon
LT1125CS
Pos 2 Monitor Output
BA
LEMO-DUAL
LT1125CS
o
GND
51
TP1L
o
"'T = 0.1uF  GND
U100A
o7 2]
From Sheet 2 325 8 ‘
REAONT 8 reea csa c210
ouTiA _ u16C M L—{ F—
! R515 Cs8 GND 0uFg|
a OuT2Al 5 S0UF M C60 e
& 3 &b < c30 10 I 100K 1f I co4 U160A
o s} 10uF ] Il *
LTciso0 . = Il o i >
10uF
~| 9 | 0.1uF GND +15 2 3
5 GND  O1uF cel J
G\ND GND N 5 o To Sheet 5
us?
u1ec R113 R114 GND OLuF o]
¥ 10 s | ° 1 14 !\%90 R115 R116 U19A et
- 16 3 R117 R118
| s LT1125CS LM6321M 255K 169K 5 | P Y + 1 5 N\UlQB
be21L LT125CS 2 7 o
cs7 T1 887K 124K 6 . z
gy 22 "H J J e cs9 LTzEes - — ~Luzscs P
i
N 0L ce2 9 0680F] | o MAXSS
Cs6 0.1uF, can GND -15
i o i o
L GND
GND GND  O.uF 15 GND 15 vise GND O.1uF
GND
-15
128 9 8
R122
LSC 1 1nput J R121
1 7
o] K 1K
10
U160C
MAX333
R600
Pitch 2 Monitor Output 12 13
i LEMO-DUAL LSC Test Input J K
3 14 0.
MAX333
From Sheet 2 POT 13)
Atz o>——— RERE DI RFBB
OUT18
ouT2s
Ce8
I
50uF C72
+15 1l cra
u17c 1l 1l c76
100F 1l I cr9 TPL2
c100 100F —<]
10uF
10 11 GND 0.1uF
010F B Us3A
GND| +
R126 R127 UzA 4
3 R50L U8 R128 R129
+5  R124 9 o T 1 5 12 12 N\UZZC R130 R131 2 3
2 1 100K e 10 5 U228 R132 R133
cs LT1125CS LM6321M 255K 169K n | 7 14 y\%zo
ES LT1125CS)| 442K 7.68K 6 - 16 4 o
22nF ol c7 887K 124K 15
R 4 con c73 LT1125CS o — rscs
1
pG211 K &b -1} 4TnF 0.1uF
o1F 068UF
GND GND %
GND .
> o
GND
GND AX333
0| o
C80
GND 0.1uF
GND
cu12 cl19
Il
I
aF 2uF
cs6 Co9
M 1}
I
20uF
TPL Usss
GND
e ToShest 5
ussc . . R147 N 10 <FLou]
J K l//umacs
R135 R136 u21D 12 13 7 o R148
- 14 J 10 i R149
a2 475 c8: 8} °
[ASC Pitch Inpu> 10uF|  0.68uf [T Lme321m Co| LM6321M 1K
c8L co4 y 1
m 1}
1T | l
390nF 0.470F AX333
Az
To Sheet 5
7 RIS
GND
R138
= i ozlL . o Rist
R137 co7 T};f o
33K 10uF | 0.33u K
GND GND
Tile IGO0 Project
LOS-Suspension Controller California Institute of Technology
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1 2 3 4 5




Yaw 2 Monitor Output

LEMO-DUAL

+5
cs2
i “ 0.uF  GND Yan_2 Mon
U101A
From Sheet 2 %3 5 g
REFADING G Q3 oy N 14 u1sD
3 co18 16
outa| 6 D 15
LT1125CS
o ouTzA
z & 1
a d GND TP14
LTC1590 C110
~ g v I
E 9 It
S0uF clia
&b GND 415 bl If cue cus 15
+
u1sC 10 N c1a1
cu 10uF 1
10uF
o1 coz2 GND 0uF|
10 1 GND 0. luFF‘ U35A
GNDY 100pF - +
R155 R156 B
3 PRUBA R502 U2 R157 R158 u2sC
i s » 12 R159 R160 u2sB 2 £
107 13K 2 | R = 10 5 R161 R162 U250
Rll?f ci0d LT1125CS LM6321M 255K 169K 11 T i i 7 14 !\\
LT1125CS 6 16 4
o ) cus o1 LT1125CS 887K 124K 15 ©
- E c143 = cuz
15 A4TnF 0.1uF| LT1125CS 1
0.68uF
DG211 GND G\D O1F l il GND GND )
GND g z
GND > o
GND
R AX333
cizz 9| ¢
GND O.1uF
GND
-15
cie8
UzeC ™02 To Sheet 5
c120 —<1
2F usss e o
12 13
14 OJ
11 1K
MAX333
AX333
ASC Yaw Input [7] Lme321m
o Us2B
R287
R188 15 14
in 1K
158K GND
C150
1}
I =}
10uF . z
> o
+15 415 C265 G211 TP13
cis1 C2624| oo
DG211
0.1uF  GND r{
GND 01F GND R297 O1F 15
GND U268 - GND &b +15 C263
R181 c49 R182 + 7 3 3 R186 C153 R296
& 1 6 1 | 0.1UF  GND
1f LT1125CS. 2 f L1500 R286 |
267 10uF 787K LT1125CS 402 10uF 16
2 LT1125CS K 3 3 U151A1 To Sheet 6
= ci52 R187 GND < Sde7 ]
R183 o X =
-1 15 O.LUFGND Note: Side invert connections fixed on board. Lrzses
0.1uF GND 158K
140K R30L o coea
—— AN——————]
10K
01K a5 O1UFGND
wg R84
100
1K
<
3 GND
LT1125CS b
LEMO-DUAL
u U26D
16
15
LT1125CS
Title TIGO Project
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7 8
1 3 4 5
+5 ]
uT e
q 9
vo £ g P
g 8
2z 8 (= o Lmron®p 3 S
[P0 ReFADINOE O > oo
7 82 LT1125CS. R270
> oura| 5
LT1125CS Ro72 2 = . o
outza| 5 & ﬁGND of
8 15
) & & ci07 o o 9 €268 41
3 3 o C269 + LTC1500 con
- ] ~ o u) 01uF  GND o b
fresn c212 4 A s
~o8 A s OuF oD GND  OlF i o oSt 7
100pF h Toshet 7 GND  GND N U1s3D 269 . {_uae R
° 16
D eNo 14 V1520 R2TL L U . . oA
" 16 5 12 e ] T LT1125CS LME32IM
100K ,
LT1125CS. LMe321M sajofol~{ef-leoln|
RFBB 3
e REFB DI Sl i ]
e il
outzs| 4
LT1125CS ‘196 e
s GND v GND OMF TS
R152
M GND LTC1500
x R214 v
h C183
c170 2 d
b 01uF GND
S 4 U106A
b O1UF GND o, PoT
U0 g 8
25 8rorsg 8 RFBA
g8 ~ outiA
82 s B LT1125CS.
S out2A
LT1125CS <
out2A & &
E [s]
&
© LTC1500
u
s
u)
)
D
cir2
POT 25
o REFB DI REBEB
fEe ! ourg
o5 Ow) RFBB >
S outze| 4
LT1125CS R2S5 i
outz| 4 ﬁewn ol ciss
P
o N i LTC1500 15
- 0F  GND
LTC1500
0lF  GND s
T b Sheet o 14 Py _U1sD R265 e To Sheet 7
o i 7 A = . < IRl
& o R289 14 V155D Ro54 . udo » . oA "
= 0.1UF GND 1K 16 : LL_Cal M  FOT ) LT1125CS LM
. = l/y/\.Tmscs 10 [7] Lme32im X9 &
2q 5 g™ saofSy 3 > e
o=
REAONTR 8 P e [T 1 R2%0 o
oural 6 a3pF A A o out2A|
LT1125CS o <
outza| 5 H &
2 a ¢}
4 & 1
a s e 2 LTC15% w R225
LTCI5% ® R288 ~oe Lz M
i E
5 1»< 1
GND GND
GND GND
1078
POT27]
Fore REFB DI .
RFEB our| 3
ours o
LT1125CS
outze
LTC15%
Tile TGO Project
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1018
From Sheet 4 PoT 15
REFB DI =
RFBB cos2
ourss| 3 33pF 15
ouT28
&b
LTC15%

U151D
16

LT1125CS

‘Side 2 Moritor Output
Ui

LEMO-DUAL

LT1125CS

C226
I "
1" SCoil Test In
S0UF R518 (‘:‘161 Ca72415 N
100K’ 11 JUA
78 100" GND  01uF P8
GND
use C3l | an  owF A U165A
GND 0.1uF E
U27A 10098 : 12 «
10 1 LME32M u4s R193 7
1 RE03 5 12 R195 R196 . 2 3 10 N
100K O 1 +
LT1125CS 255K
R191 442K 768K 15 4 6 1
K ©
220 156 3 —J J J ci
1
0.1
N> 0.1uFGND cut
o
ao ao ao . 2
235
D21t SR
1AX333
o ol 45
cor3
G 0WF 5
R204
<SR
100
R8 I <sour]
13 R205
2 7.2K, 10W, Note;
4 22uF capacitors are not stuffed on LOS controllers for the
183, 4w & ¢ I}

I AR
220F, 450V 22uF, 450V

Note: Connection to K11 pin 8 added on board.

R201

430 ohms, 1W/

GND
L
%5
60K
R207
422K
GND

RCM and BS.

C165

GND 0.1

L——Sde Mon bAQ_]

0.1uFGND

J11B
3 ¥ uzsa LEMO-DUAL
1
LT1125CS
GND
E C166

Title
LOS- Suspension Controller
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1 2 3 4 5
R244
R218 <URRTH]
o~ QOLRIN] 100
— UROUT
R283
R279
ow 13K, 10W
. R280
R350 72K, 10W
13 K13
13 1
T ote
Note; B -
R216 J R243 4 c256 cas7 22uF capacitors are not stuffed on LOS controllers for the RCM
. 22uF capaitorsare ot stuffed on LOS controllers for the RCM ot T \l and BS,
183, V4w adBS 183, 4 ¥ G
g o }aw ” :‘45(»/ 20F. 450V 220F. 450V
uF, uF,
Note: Connection to K2 pin 8 added on board.
P4
TPS
225
o1 225 c215 R305
R123
}—4 10
}—‘ 10 +
- N R R276
WF .
&b Ro74 UR Coil Test In A
i — At
UL Coil Test In . x A o o
JIA o 1
1 15
From Sheet6 GNP 12 B R302 N 01uF From Sheet 6 B e
10
N ‘ UR Cal . 430 ohms, W 976K
UL _Coll +5 430 ohms, IW BR72622 B 2 s 16 o
. A C192 LEMO-DUAL 6 1 + (
1uF GNp WF 050
D %o T 0WF GND
R221 N T K
I 0LFGND T K -
(iZAA % R222 o o
1}
] 604K ]
200 pF 200pF 604K e
N> R247,
R22: 422
4226
GND &b
R230
RN
100
R257
<CRRW]
100
T ouT
R281 <CROUT
13K, 10W R282
13K, 10
13
R229 Note;
4 22uF capacitors are not stuffed on LOS controllers for the RCM
183, VAW and BS. Note;
22UF 450V 22UF, 450V c254 c2s5 22uF capacitors are not stuffed on LOS control lers for the RCM
¢ Al and BS.
. " I\ A
Note: Connection to K16 pin 8 added on board. 2uF, 450V 22uF, 450V
DPDT-RELAY
Note: Connection to K12 pin 8 added on board.
TP7
TP6
LL Coil Test In T W
BA 1 W 0
&b R275 LR Coil Test In
GND o 2 J10A N
AR4
¥
k10 T =z &
From Sheet 6 12 N R251 PASS
N K9
430 ohms, IW of From Sheet 6 L2 . R285
c202 c200 10 ¢
" 4700pF 532233 LRG> f 5 430 ohms, IW
GND  1uF J108
T LEMO-DUAL
= R235 715 0.1uFGND T
[e21) ] 2%
Il 604K
1f (224
pun s I
422K
200pF R26: GND
422
e
T Sm
[T
Tile TGO Project
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H5 +24
14 16
1 1
2 2
Connection to DAQ Daughter Board
PL
15 1 — a8
LA, 17 Pos Mion - 2 £ o> 1 Note;
1 . P> j gg — 12 The wiring to the daughter card was changed after board
: » > 3 manfacture. The actual connectionsto the board are made
I
5 e won> H E viawiresto the coil driver outputs. The PD connections
2 2 ca1 7 39 LRI > H remain as shown.
Pos 2 Mo)- 8 40 Aninterface board (ref. D990022) is used for this function.
s i Rin_> : « )
D PL :‘,‘T o 0w @b [Ptz Mo> e —r e — —
—— 10
20 Yan 2 Mon> 2 a4 VT n
e . 0 o 3 s ot sm - 4
P H ? m 2 ﬁ[ 8BIT CHIP SELECT LINES [Side Won- b e LS 13
GND P2 T o 16 8 u
o} ™ Pa—s =] UL Col Mo b P [tRsm > 15
RX P43 S —— 16
Sam ps 32 S5 (L col Wop- b 2 RSm > 7
© o2 = 12 BIT CHIP SELECT LINES UR_Coil Mion>- 2 Vo Tt 52 SE oA »
2 N 13 2 Sde vert 53
] X0 RESET P8 g = LR Coil_Wion>- 2 UL A 54 < 2
I 15 23 LL 55 +15
ol eGSR [SCol o> 2 s <%
o—x P11 —2 LOCK fd i 23
e ATA Sde 2 ion > 2% 58 2
DBY FEMALE 2 Qpu 0% pu— 27 59 e —
2% Pt Bizs 2 —— 60 1
O ors X 2 61 Conzs
Yan Bias £ 62
o < B ASC Bypass 31 6
& LSC_Tes Enable; 2 64
‘comss —
+225 &b
GND
P2
29 1 o
4 [ oCin 2 beald
13 %3
L 4 % 36
, — 5 X1
[ ORI 6 % 38
S %139
[ rn 8 %+ 40
9 % a1
10 % a2
1 %143
TPGNDL 2 % a
13 % a5
1 % 46
13 | TPGND2 15 % a7
RS H. 16 %148
1 7 % a9
18 % 50
19 % 51
B 20 % 52
21 %1 53
22 Denliid
23 %155
2 5 56
X2 57
X %
Xz {50
Xz o
X2  —
P 62
X3  — 1
=2 bl
‘cones’ —
GND
VRL 45
LM7806CT “'
Vin sy |2
o c1ss _|.c1
P4 & [ 20F
[ASCPichTnpi>
o
[ ASC Yaw Tnpit &b
1K
o GND
2 15 VR2 5
&b &5 T° “' LM7905CT T
XX::Q ° Vin v 2
GND DBIMALE c3 C160 o
2200F z T
GND W o W 22007
.
GND GND
GND
Title TGO Project
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e 3058
B0013018.5CH £0013058.5CH £0013088.5CH
> SDATA > css 1 uLin cs10 [y
> cLock > Pos Out 1 LtLin Cs9 [
— > Pit_Out 1 URIn cs8
1 uLin > Yaw_Out 1 LRn SDATA [
1tLin > SDATA 1sin CLOCK [
1 URIn > cLock 1 UL_out cst
1 LRIn > Pos Out ] LL_Ou Cs [
> Fit_ Mon > Pit_Out_Neg {1 UR Out Css [
> Yan_Mon > Yan_Out 1 LROw ot 5
> Pos Mon > s 1 sou css 5
1 AL > SDATA ] ULRTN cs2 [
] Yaw 1 > cLock 1 LLRTN cst [y
> SDATA = cs7 ] URRTN = 5
> cLock > SDATA ] LRRTN
> cst > cLock 1SRN
> SDATA > cs8 > Pos Mon
= cock [ SDATA = Pt Mon
O o > CcLOCK > Yan_Mon
1 Pos 1 > c% > Pos Invert
> SDATA > Pos Test_Endble
> cLock {1 Pos 2 Mon
cs10 > FitInvert
> SDATA > Fit_Test_Encble
= clock = PBi
= Pos out 1 Pit2. Mon
= Prou = va
e ST S
= Pos out = YanBias
> Pt Invert Fit2 [ > Pit_Ou Neg ] Yan 2 Mon
= PitBias van2 > Van_Ou_Neg > Pos Enble
7 Pit Test_Enable Pos 2 [ = UL_Gail [~ Pit Enable
= vau_In [ LL Gl [ Yau_Endle
= Yan i = [R.col 1 Sde Mon
= Yau Tes_Enable = UR Call — Side Enable
= Pos nvert = s Bypas
= Pos Test Encble = Scoil Tex
] Pos 1 1 S Coil Mon
— Pi1 = SAa
Yan1 = UL_Ac
1 uL_Coll_Men
5 LLAcy
80013068
] LL_Cail Mon
80013068 SCH ) e
> s A 1 UR_Cail Mon
= sout > LRAG
13038 1 SR ] LR_Cal_Mon
80013038 SCH [ s Bypass {1 ASC Pitch Input
= s Coll Text 1 ASC Yaw Input
Pos Encble = Ste Encble > Pos Bypas
5 Pit_Bypass 1 Sde - [ Pit Bypass
> Pos Bypass > S Coil Mon > Yan_Bypass
> Pt Enadle = Side Mon DAQ = Side 2 Mon
I rs2 1 Sde 2 Mon > ASC By
Az = LSC Tes Ercble
= Pos ot = LSC Enable
= Piou [ ASC_Pit_Encble
> Piou Neg = ASC_Yaw_Enable
1 ASC Piich Input a0013078 = sdenvert
[ ASC_PLEnale e ot 1 UL_col Te
> LSC_Test_Enable {1 LL_Coil Test
> LSC_Enable > ul {1 LR Coil Test
> ASC Bypass 1 uL_out {1 UR_Cail_Te
> css ] ULRTN > Side_Mon_DAQ
> SDATA O LLAx > URSim
> cLock {1 LL_ouT > uL_sum
{1 Pos 2 Mon 1 LLRTN > LL_sum
1 Fit_2 Mon {1 UL_Coil_Mon > LR_sum
{1 LL_Cail_Mon > sl
> UR Acq > LRIn
] UR OUT = URIn
1 URRTN > LLin
80013048 % t:,gqu > uLn
prosen e [ LRRTN
] yaw 2 {1 UR_Cail_Mon
> sin {1 LRCoil Mon
> Yan_Bypass {1 UR Coil ]
Yaw_Endble {1 UL_Coil_Test
{1 Side_Mon {1 LR Coil_Test
Yaw_Out {1 LL_Coil Test
> Yaw_Out_Neg > UL_Coil
1 ASCYaw > LL_Coil
> ASC_Yaw_Endble > LR Coil
> Side_Invert > UR Coil
[ Side_Test_Enzble > UL_sum
] Sde 2 > LLsm
> ASC_Bypass > LR sum
> csa > UR_Sum
> SDATA
> cLock
{1 vaw_2 Mon
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