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Added SVN SIdS String to All Parts

Library: QUAD_MASTER

File Edit View Fomai Help

e Added to all top level models and library
parts

* Great for visual assessment of version
control

* Must be added to each top-level model (but
comes for free with library parts)

* See instructions / description here:
<https://awiki.ligo-wa.caltech.edu/aLIGO/
InsertingSvnVersionStringlntoSimulinkModels>

SVN $1d: QUAD_MASTER.mdl 6115 2013-10-29 14:51:16Z jeffrey kissel@LIGO.ORG $
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Removal of ISI OFFLOAD

A part of reducing wasted computation cycles
Experience has shown that ISC offloading is only needed up to TOP mass of each
suspension

Affects top-level of models, so every model must be reconnected and IPCs senders
removed

SEl needs to get rid of their IPC receivers

No longer anything here (for every suspension type)
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h1sustmsy

File Edit View Simulaion Format Tools Help

Removal of ISI| OFFLOAD

Direct I/0 Chassis Communication
(From ADCs)

» [ADCO_2_TMTS] |

=99
host=| h1eusey
specific_cpu=3

ADCO
type-GSC_16A164554

acdc Slave
Shz',;rs;:ff ! card_num=0
accumn_overflows=1 cdsAdc

cdsParameters

(None)

PCle Network (PCIE)
Inter-computer Communication

H1:IS1- ETMV GS13_X_IPC
cdsIPCR_PCIE

TMSY_ GS13 %_IPCERR
“cdsEpicsufput

= 3
TMSY_GS13_Y_IPCERR
«cdsEpicsOutput

H1:ISI- ETMV GS13_Y_IPC
cdsIPCR_PCIE.

TMSY_ G5|3 RZ_IPCERR
edsEpicsoutput

H1:ISI- ETMV GS13_RZ_IPC
cdsIPTH_PCIE

= 3
TMSY_GS13_2_IPCERR
«cdsEpicsOutput

H1:ISI- ETMV G813_Z_IPC
cdsIPCH_PCIE

5 3
TMSY_GS13_RX_IPCERR
cdsEpicsOutput

H1:ISIH ETMV GS13_RX_IPC
cdsIPTH_PCIE

12}
TMSY_GS13_RY_IPCERR

H1:ISIH ETMV GS13_RY_IPC
E cdsEpicsOutpu

cdsIPTH_PCI!

Reflected Memory (RFi)
Inter-computer Communication

[ot
1SC_LONG_

TMSY_ISC25US_P_IPCERR
cdsEpicsOutput

TMSY_ISC25US_Y_IPCERR
cdsEpicsoufpuf

<ISI_2_SUS_GS13_K>
<ISI_2_SUS_0S13.V>
-_’ <ISI_2_5U5_GS13_R2>
R

From USLZ 505 651525
<ISI_2_SUS_GS13_RX>
<ISI_2_SUS_GS13_RY>
<adc_0_20>
<adc_0_21>
e

de_0_255

<de_0_24>

<dc_0_255
A0C lector
<ISC_LONG_IN>,

[15C_2_TMTS] <ISC_PITCH_IN>

ISC_VAVL_INS

"‘-II

Goto

< [ys-2-00c]

SVN $ld: h1sustmsy.mdl 6092 2013-10-28 02:37.54Z jeffrey.kissel @LIGO.ORS $

TMSY_DIO_:
«cdsEpicsOutput

2]
(ISC_2_TMTS] cd?nllgazm

0 you

UnitDelay

TMSY_DID_3_DOUT

DIO_3
cdsDIOB46+ cdsEpicstutput

TMSY_BIO_ENCODE

TMSY_BIO_DECODE

Direct /0 Chassis Communication
(To DACs)

|[MI_2_DAC] > pf <MICOILF5_GUT>

<Hi_COIL_LF_ouT>

<Hi_COIL_RT_0UT>

<H1_COIL_50_0UT>

Remaining Channels
Are Spare Outputs

DAC_3
pesGSC_ 18408,
card_num=3

(None)

PCle Network (PCIE)
Inter-computer Communication
1if OK, 0if BAD
[z >y 3

Ed
H1:SUS-TMSY_M1_WDMON_BLOCK_DOLPHIN
AsIPCH_PCIE

L b
From10 H1:5U8-TMSY_ODC_IPC
cdsIPCx_PCIE

Reflected Memory (RFM)
Inter-computer Communication

Nothmg up here any more,
have to move up and
reconnect everything

G1301192-v3



DRIVEALIGN Mods

* Move drive align to only affect
ISC / “LOCK” Filters

H1 ETHY SUSPENSION
. " HIERARCHY SWITCH
¢ DRIVEALIGN deSIgned to " OFFLOADED  DISTRIBUTED
decouple L, P, and Y force and )
torque at each stage from L of _
the optic (the main chain on i UK

the QUAD), so it doesn’t make : - ALIGNHENT IPTT

OFFSETS

sense to include these filters
in, say the damping path
* The means
* Move it up to only affect
LOCK path at every stage
* Reduce the size of MO
M1 matrix from 6x6 to __ TG, 0 AT o i
* Totally removed from RO

* Onlyinvolves library parts =>

Comes for free with update
G1301192-v3



(Actually ECR E1300740)

Added ODC Bits

Link: QUAD_MASTER/.../MO/DAMP

cdsEpicsin 1 {one)if GOOD
L_STATE_GOOD 0 (zera)if BAD Added to all
cdsEpicsoutput __._
°
LONG_n LONG_Out L-?LlE-NDW =l o]—m LOC K,
:Iat outt | >
. LI L_STATE_D;( ° DAM P
35 EpicsO
- cdsEpicsOutpy )
cdsEpicsin
T_STATE_GOOD e OLDAMP
cdsEpicsoutput __.— ’
TRANS_In TRANS_ Out T—SIM?W = o out]—» e etc
>Ia| ouhl >
LI T_STATE_OK
cdsEpicsOutput
cdsFltc . 1 {one)if GOOD
cdsEpicsin 0 {zero)if BAD
V_STATE_GOOD
cdsEpicsoutput __.—
VERT_In VERT Dut V—?LIE—”UW =l out]—»
:Iat Out | > )
L \_STATE_OK cdsEpicsOutput
cdsEpicsOutput STATE OK
cdsEpicsin X m .7
R_STATE_GOOD - c DAMP_STATE_Qut
cdsEpicsOutput __. - -
ROLL_In ROLL Out F‘—?LIE—”DW =l out]—»
s ouh »
E_] LI R_STATE_OK
R cdsEpicsoutput
cdsFiltct
cdsEpicsin
P_STATE_GOOD
cdsEpicsoutput l_
PITCH_In [ =] PITCH Dt | - alEOW =l om]—m
s ouh »
m_] L P_STATE_OK
. r:ncM cdsEpicsOutput
cds
cdsEpicsin : .
Each DAMP filter output bitword is
' Y_STATE_GOOD compared against a known good state.
vcc‘las::;sEOu:gW __. If equal to good state, then a 1 is output
VAW _In [ _ _| - _’h_'_’ and multiplied into the product. So, if any DOF
VAW _Out #lml » 2! outt is not in its good state, the whole product is 0.
A | | v _sTaTE_OK
W cdsEpicsoutput
cdsFiltct
Product

G1301192-v3



ON/OFF

ON/OFF

G1301192-v3

OFFSET

OFFSET

OFFSET

0.0

OFFSET

OFFSET

OFFSET

Added ODC Bits

CLEAR HISTORY LOAD COEFFICIENTS
boost_L nornL
FHo Qg EIFHEE g P Sl PO LIHIT
0.0
G 1,000
FH7 FHg FH3 FH10
0,000
CLEAR HISTORY LOAD COEFFICIENTS
boost_T normT
FH2 FH3 FH4 FHS LINIT
0.0
m—1.000
FH7 FHg FH3 FH10
0,000
CLEAR HISTORY LOAD COEFFICIENTS
boost_Y normt
Fti2 FH3 Fhd FH5 LINIT
.0
ellip ¥ i)
FH7 FHg FH3 FH10
10,000
CLEAR HISTORY LOAD COEFFICIENTS
boost_R nornk
FHeR Y REHSR Y BFH4RY NS LIHIT
.0
ip R 1,000
FH7 FHg FH3 FH10
10,000
CLEAR HISTORY LOAD COEFFICIENTS
boost_P normP
MY MEH R WEHIR Y S LIHIT
0.0
TIP3 1,000
FH7 FHg FH3 FH10
000
CLEAR HISTORY LOAD COEFFICIENTS
boost_T normT
Fti2 FH3 Fhid FH5 LINIT
i L0
ellip_T A0
FH7 FHE FH3 FH10

10,000

DECIMATI

ON/OFF

DECIMATI

ON/OFF

OECIMATI

ON/OFF

DECIMATI

ON/OFF

DECIMATI

ON/OFF

OECIMATION

ON/OFF

HOLD OUTPUT]

xBc030f4

HOLD

0x6c030f4

xBc030f4

xBc030f 4

xBc030f4

HOLD Ol

xBc030f4

State logic is now
on every one of
the DAMP, LOCK,
OLDAMP filter

screens

Only includes
filter modules in
the state, no
gains ®

Thought about
doing this for
OSEMINFs, but
they need unique
gain number for
every OSEM, so
not compatible
with library parts



(Actually ECR E1300740)

Added ODC Bits

Groundd BITO
cdsEpicsStinain
cdsEpicsoutput
MASTERSW
-,
1ASTERSW_In = Goto14
=1
BIT1
cdsEpicsStinaln
cdsEpicsOutput
USERDACKILL
2 ) In1
DACKILL_In = N In2
L= = In3
BIT2 In+
WDs come in WDs are reported in ODC as  ¢dsEpicsShinain Ins
Jif OK, 1 if BAD 1if OK, 0if BAD cdsEpicsOutput A
MIWD i
NaT In3
MIWD_In = Ing
=] B In10
cdsEpicsShingin P in1t
cdsEpicsOutput W in12
M2WD P in13
NOT P in14
M2WD_In P in15
- :; »linis ODCCHAN
BIT4 P in17
cdsEpicsStingin P in1s
cdsEpicsOutput P In19
M3WD P In20
CSO—{nor] »n21
M3WD_In [? E ::::
- Ll
BITS »
cdsEpics Stinain : ::::
cdsEpicsOutput : In26
M1DAMP g
- P in27
(D P In25
M1DAMP_In = ;|mg
= BITE '?l P in30
cdsEpicsShinain Ground
cdsEpicsoutput
M2DAMP
s »Ly1 o] —»—<<[I0CHEDANE] a
M2DAMP_In . Gotol12 CHANMNEL
T L

G1301192-v3

ODCCHAN

All bits get piped into
new ODC V2 Block
which is much
cleaner

QUADs have 13 bits,
BSFMs have 10 bits,
TMTSs have 5 bits,
Etc. depending on
how many stages of
LOCKing and
DAMPing

Channel is now spit
out to the top level
to be collected by
ODC master



(actualy ecR£1300740)  Added ODC BitS  Affects top models!

h1sustmsy

Direct I/0 Chassis Communication

Direct /0 Chassis Communication
(To DACs)
(From ADCs)

> [ADCO_2_TMTS] |

=99
host=| h1eusey
specific_cpu=3 DCo
adcSlave .
el yne-GSC_1BAIB4SSA

higuaci=1 card_num=0 <IS_2_5U5_G513_R2> S
accumn_overflows=1 cdsAdc

cdsParameters From

(None)

<52 505_6513.2>

|[MI_2 DAC] > pf <MICOILF5_GUT>

<Hi_COIL_LF_0UT>

[M1_2_DAC]

<Hi_COIL_RT_0UT>

DAC_2
Hpe=GSC_18408,
<M1_COIL_SD_OUT> num=2

PCle Network (PCIE)

Inter-computer Communication [ADCO_2_TMTS] -
Remaining Channels
m Are Spare Outputs
HIASIETMY_GS13__IPC TMSY_ Gs13 %_IPCERR
cdsIPCH_PCIE “edsEpicsuput

<adc_0_25>
lector

=
= B 3 . DAC_3
6501808,
H1:ISI- ELMV EPSIIE V_IFC TMSV?ESEJSS_D‘CEIJ:CERR AL card_num=3
E—h & ; T
H1:ISI-ETMY_GS13_RZ_IPC TMSY_ GS|3 RZ_IPCERR
cdsIPTH_PCIE TedsEpicsOutput
E—h
H1:ISI- ETMV GS13_Z_IPC TMSY_ GS13 Z_| IPCERR
<dsIPCH_PCIE “cdsEpicsoufput (Mone)
E H1:ISIH ETMV GS13_RX_IPC TMSY. G|3 RX. IPCERB PCle Network (PC|E)
cdsIPEH_PCIE “edsEpicsoutput Inter-computer Communication
1if OK, 0if BAD
s - P
HI:ISIETHV_GS13_RY_IPC TMSY_ 0313 RY_IPCERR HlN
H_PCIE edsEpicsoutput
SVN $ld: h1sustmsy.md| 6092 2013-10-28 02:37:54Z jeffrey kissel@LIGO.ORG - 1
From10 Hi:5US-TH SV_ODC_IPC
©dsIPCx_PCIE
Reflected Memory (RFi)

Reflected Memory (RFM)

Inter-computer Communication Inter-computer Communication

[t
[15C_2_TMTs] cd?nlgs'?s& T ey _ I PC ”C h anne |” iS
e S (1F0):SUS-$(OPTIC)_ODC._IPC

DIO_3
TMSY_ISC25US5_Y_IPCERR cdsDIOB46+ TM?x:gi?ou?puiDUT
cdsEpicsoufpuf

TMSY_BIO_ENCODE TMSY_BIO_DECODE

(one per model)
G1301192-v3 9




Added switch after ISC (internal)
OFFLOAD

* Added independent on/off switch
between offload to upper stages and Y| o
the DRIVEALIGN matrix . U -

e This is so when we use
“offloaded” (as opposed to
“distributed”) hierarchy, we can pipe
the ASC signals up to only the TOP

EUL20SEN

mass, as opposed to LSC which needs o
to go to every stage A oo gy ¢

EUL20SEN

1= | LKIN
| | EXC

G1301192-v3




Divided up Commissioning vs. Science Frames

G1301192-v3

-

ODCCHAN
ODCCHAN

icsBinin cdsEpicsOutput
HIERSWITCHMON

2l =

] -
STI TEST1_Out
IsFilt

] -

: TEST2_Out

S MEIM B EYr

#DAG Channels
ODC_CHANNEL_OUT* uint32

MO_ISIINF_X_OUT* 1024
MO ISIINF_Y_OUT* 1024
Mo ISIINF_RZ_OUT* 1024
Mo_ISIINF_Z_OUT* 1024
MO_ISIINF_RX_OUT* 1024
MO_ISIINF_RY_OUT* 1024

MO_ISIWIT_L* 1024
MO_ISIWIT T 1024
MOISIWIT V= 1024
MO_ISIWIT_R* 1024
MO_ISIWIT P~ 1024
MO_ISIWIT Y+ 1024

Mo_TEST_L_OUT 256
Mo_TEST T_OUT 256
M0o_TEST_V_OUT 256
MO_TEST_R_OUT 256
M0o_TEST_P_OUT 256
Mo_TEST ¥ OUT 256

M0_COILOUTF_F1_EXC 256
MO_COILOUTF_FZ_EXC 256
MO_COILOUTF_F3_EXC 256
MO_COILOUTF_LF_EXC 256
MO_COILOUTF_RT_EXC 256
MO_COILOUTF_SD_EXC 256

MO_OSEMINF_F1_IN1 256
MO_OSEMINF_F2_IN1 256
MO_OSEMINF_F3_IN1 256
MO_OSEMINF_LF_IN1 256
MO_OSEMINF_RT_IN1 256
MO_OSEMINF_SD_IN1 256

MO_OSEMINF_F1_OUT 256
MO_OSEMINF_F2_OUT 256
MO_OSEMINF_F3_OUT 256
MO_OSEMINF_LF_OUT 256
MO_OSEMINF_RT_QUT 256

MO_OSEMINF_SD_OUT 256

MO_DAMP_L_IN1* 256
MO_DAMP_T_IN1* 256
MO_DAMP_V_IN1* 256
Mo_DAMP_R_IN1* 256
MO_DAMP_P_IN1* 256
Mo DAMP_Y_IN1* 256

MO_DAMP_L_INZ 256
MO_DAMP_T_IN2 256

hdm AR AR V7 IRIA oFe

Chose to store forever:

One SUS/BSC-ISI’s worth of
Calibrated Cartesian Basis in
[nm / nrad] (S(IFO):SUS-S
(OPTIC) _S(MO/M1) _ISIINF_S
(DOF)_OUT_DAQ) i.e. the
QUADs and the BSFMs are in
charge of storing this

Every SUS’ Calibrated
suspension point motion [nm /
nrad]

Only one version of OSEM /
Oplev / ISC sensor signal at
each stage — Euler basis,
Calibrated into [um / urad]
Only one version of control
signal at each stage — OSEM
basis, (uncalibrated) DAC
counts

11



Removed QUAD lower stage damping

No longer needed now that ISIs are commissioned

Means S(IFO):SUS—S(OPTIC)_S(L1/L2)_DAM P_S(DOF)_IN1_DQ becomes

O %
@
RZ
z
R¥
RY
HL
0 LF RT
0
F1
SD - F2 F3
-1
= UL UR
-3467
3470
3475 LL LR
| 2464 uL UR
-3465 &
o |
9 L LR
= 13
0
0
0 ™.
0 § g
B
:
w 0
0
-1
-2

0
'
.

[h REACTION CHAIN (]

lT RO LD
DSEM2EUL SENSALIGN
OSEM2EUL | SENSZ L

FROM L3 LOCK

OSEM2EUL = SE

LIGN

+VERT

View at OPD

LONG
PITCH
YA

ALIGNHENT I PITCH
OFFSETS YA

L

[— LONG
Loct STl
L

I\ | FILTERS

(L1/L2) WIT

HIERARCHY SWITCH

OFFLOADED  DISTR.

(DOF) DQ

HEASUREMENT
STATUS

EUL20SEM

EUL20SEH

EUL20SEH

EUL2ESD

F1

CD STATE: 1 o

CD STATE: 1 |o

LL LR

uL UR

0UTH
CD STATE:

LL LR

HASTER [

SWITCH

Tue Oct 29 2013

7:55:01

HISUSETHY BINARY I/0

HISUSETHY Aux Ch

CDS STATE WORD . =
a B resvsemy cos e [ wuioesusev oos e

@0DC STATUS ] [ 1
TEST/COIL
USER 10P
(Y 0G
URTEHDOG DACKILL DACKILL SIS
0 0 0
0 0 0
0 0 0
0 0 [
0 [ 0
0 0 0
TEST/COIL
UATCHDOG ENABLE

0 0 0
0 [ [
0 [ 0
[ [ [

TEST/COIL RHS UD |

WATCHDOG ENABLE ~ RESET
i§ L000 0.000

[ 0 0
0 0 0
0 [ [
0 0 0
WATCHDOG
B 0O B B o BN N o
[ 0 0
0 0 0
L | 0 | B
| B N cm B o




Added Optical Lever LOCK-IN

1) drive suspensions longitudinally and minimize the coupling to angle. Should we minimize
couplingof M1 _Lto M1 _Aor M1 _Lto M3_A? The latter seems to make sense, but | haven't

modeled what the effect will be for both cases.

2) balance the coil gains of all stages. here we want to use the logic of the old f2pRatio script
written by Vuk/Matt which makes three measurements to find 3 of 4 coil gains (the
remaining one is set to 1). The old way to do this was to use the OL for the readout.
Naturally, we cannot do this for the M1/M2 stages anymore. And we can't use the OSEM
readbacks at high frequency because of the pickup between the drive coil and the osem
sensor.

3) Do a FD balance of P2Y and Y2P using something as the reference sensor. But what's the
sensor?

4) Also, how do we do the A2L balancing for low frequencies (below the GW band)? For the
GW band, we want to do this in the regular scalar way by just driving angle of each stage and
minimizing the IFO readout. What's the harm in just punting on the f < 10 Hz FD part?

5) In cases where we don't have OL on the mirror we can use the WFS DC. In case #4, we
want to use the LSC signal. Both require some communication between SUS/ISC. | don't want
to add a bunch of IPC to handle this. Perhaps for the cases where we use WFS_DC to balance
SUS we can utilize the ASC lockins. Not sure how to do #4.



\

4‘.;

Yyl

ALIGNHENT U'PITCH

OFFSETS
OFFSETS  [JTA0 4| LKIN |[5g
EXC

TN
[J
REACTION CHAIN [ S -
RO LD TEST 0
EUL20SEH

OSEM2EUL SENSALIGN

Sent directly to coil 1 we
basis, so we can do L e
any configuration .

we want :

OSEMZEUL ~ SENSALIGN [ -3719 EUL20SEM
P 1031
253 ‘ COIL

I B outrut FiLTeRs

Sent to every stage

CD STATE; 1 |@

LL LR

One for PITCH, and
One for YAW FROM L3 LOCK

OSEM2EUL ~ SENSALIGN L EUL20SEH

T ‘ ‘ﬁjf?ti
v B55

CD STATE:

LL

[ LONG - IRIVEACIGH 1 [ LKIN
| PITCH v

o i P
e H- B

EUL2ESD

L2E

Shaman®

o “”“//}

LR

L™

(//
\\\

-» -
LR
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Added Optical Lever LOCK-IN

SUS_CUST_BSFM
HL BS M1 LKINZOSEM MATRIX  Sent directly to coil basis, so we can do any
configuration we want

LOCK-IN BASIS

e Uses ISC library part

0,00000 D, 00000

* Needs new S(SUBSYSTEM) and S(INSTANCE)
variables in macro files

0,00000 mEd, 00000

0,00000 mu0, 00000

LOCKIN_DEMOD.adl

0,00000 p0O, 00000

BS_LKIN_P ue Oct 29 07

0,00000 EE0, 00000

Digital Lock In Amplifier

DSCILLATOR

0,000

0,00000 mE0, 00000

SIGNAL

s M N I N Y —
el 2 17| Chstc
000N N 1.000 [EZEEE 5
orrserfo.0 el L 1o o [
s [ Jiolo.o00 |

G1301192-v3 15



Added CD State and PUM WD to
OVERVIEW

TESTACOIL RMS WD
[ WATCHDOG ENABLE RESET
1,000 0,000

COIL

= OUTPUT FILTERS
CD STATE: 1 o

LL LR

G1301192-v3 16



Added CDS STATE Word and ODC
Screen Link

Shows the health of the CDS system

(which is *not™ on the GDS_TP screen!)

G1301192-v3

ue Oct 29 07:55:01 2013
QGUHR]]IHH H1SUSETHY BINARY I/0 H1SUSETHY Aux Ch

CDS STATE WORD R (T - )
H1SUSETHY GDS TP 110PSUSEY GDS TP
[(CITTTTTITT1] - ' -Hll_F___E._[ TP

0DC STATUS — ——

TEST/COIL

[ SER [] 0P

MASTER g WATCHDOG Lids 41 ENABLE
LI

SWITCH DACKILL DACKILL

.00

17



Accumulate Individual Overflows

* changes the overflow
counters for each DAC | File Edit View Simulation Format Tools Help

and ADC channel to '

accumulate until the

o Affects top models!
reset button is hit (as

Direct /O Chassis Communication

opposed to clearing (From ADCS)
once a second) site=H1
rate=16K
deuid=99 E ADC_D I—D< [ADCO_2_TMTS]
host=h1susey
specific_cpu=3 ADCO
:0'03'3*‘384_ | type-GSC_16AIB4SSA
oo card_num=0
9 . cdsadc
accum_overflow=1 SN
cdsParameters

* So can find *which* channel
saturated, as opposed to just finding

that "there has been a saturation” (None)
from the overall counter on the
GDS_TP screen. PCle Network (PCIE)
Inter-computer Communication I

G1301192-v3 18



Left to do

* Fix filter files
 Take new safe.snaps

* The HAM SUS.



