
Filter Notation

[ zero (Hz) : pole (Hz) ]

dcGain

Production QUAD - M0/R0

UK Satellite 
Amplifier Box

D0901284

 95 +/- 25% 

 µA / mm

UK BOSEM
LED/PD

UK BOSEM 
Coil

NdFeB Magnet
10Dx10T mm

 1.694 N / A 

 [ 0.4 : (10,1e3) ]
     +240k [V/A]

General Standards
16-bit ADC

DC Gain:

+1638.4

[ct / V]
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 cts / 40 Vpp)

PCI66-16AI64SSA

General Standards
18-bit DAC
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+7.629e-5
 

[V / ct]
(20 Vpp / 2

18 
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Hz
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1
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QUAD Electronics Design

T1100378-v12

USER
MODEL
FILTERS

DC Gain:

+1
3rd order 

Chebyshev 
at 10kHz
Notch @ 

2
16 

Hz

D070081

Anti-Aliasing 
Chassis

D0902783

AUX 
MODEL
FANOUT

General Standards
16-bit ADC

DC Gain:

+1638.4
 

[ct / V]
(2

16
 cts / 40 Vpp)

PCI66-16AI64SSA

Monitor
I/O Chassis

DC Gain:

+1
3rd order 

Chebyshev 
at 10kHz
Notch @ 

2
16 

Hz

D070081

Anti-Aliasing 
Chassis

D0902783
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[ (0,0,0,0):(5,5,5,5,4.8e3,4.8e3) ]
392  

2 / 3   

Noise Mon

Volt Mon

Fast Current Mon

RMS Current Mon
RMS

to 
DC  

0.1   10   
[~:0.17]  

Monitor Board
D070480

Quad Top Coil Driver Chassis
D1001782
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Hz Down-
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Filter
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Front End Computer

User Control 
Model
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Front End Computer

"TEST" 
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"COIL" 
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(unbold poles/zeros/

filters/notches are not 

digitally compensated)

IOP Model User Auxiliary 
Model

Vi
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 [ 10 : 1 ]  
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L
P

 B
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Single-ended Signal

Differential Signal

Binary Signal

Ic / Vi = +9.94 [mA/V]



Filter Notation

[ zero (Hz) : pole (Hz) ]

dcGain

Production QUAD - L1

UK Satellite 
Amplifier Box

D0901284

 95 +/- 25% 

 µA / mm

UK BOSEM
LED/PD

UK BOSEM 
Coil

SmCo Magnet
10Dx10T mm

 1.694 N / A 

 [ 0.4 : (10,1e3) ]
     +240k [V/A]

General Standards
16-bit ADC

DC Gain:

+1638.4

[ct / V]
(2

16
 cts / 40 Vpp)

PCI66-16AI64SSA

General Standards
18-bit DAC

DC Gain:

+7.629e-5
 

[V / ct]
(20 Vpp / 2

18 
cts)

PCIe66-18AO8
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Sampling 
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DC Gain:

+1
3rd order 
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at 10kHz
Notch @ 
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1
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QUAD Electronics Design

T1100378-v12

USER
MODEL
FILTERS

DC Gain:

+1
3rd order 

Chebyshev 
at 10kHz
Notch @ 

2
16 

Hz

D070081

Anti-Aliasing 
Chassis

D0902783

AUX 
MODEL
FANOUT

General Standards
16-bit ADC

DC Gain:

+1638.4
 

[ct / V]
(2

16
 cts / 40 Vpp)

PCI66-16AI64SSA

Monitor
I/O Chassis

DC Gain:

+1
3rd order 

Chebyshev 
at 10kHz
Notch @ 

2
16 

Hz

D070081

Anti-Aliasing 
Chassis

D0902783
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2 / 3   

[ (0,0,0,0):(5,5,5,5,4.8e3,4.8e3) ]
392  

2 / 3   

Noise Mon

Volt Mon

Fast Current Mon

RMS Current Mon
RMS

to 
DC  

0.1   10   
[~:0.17]  

Monitor Board
D070480

Quad UIM Coil Driver Chassis
D0902668

DC Gain:
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Sampling 

Filter
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Sampling 

Filter

Control
Front End Computer

User Control 
Model

Monitor
Front End Computer

"TEST" 
IN

"COIL" 
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(unbold poles/zeros/

filters/notches are not 

digitally compensated)

IOP Model User Auxiliary 
Model

Vi
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Single-ended Signal

Differential Signal

Binary Signal

Ic / Vi = +0.615 [mA/V]

 [85:300]  0

1

 [10.5 : 1]  

0

1

 [10.5 : 1]   [10.5 : 1]  

1

0

  

Vi

Ic
0

1

 [50:300]  0

1

 [10.5 : 1]  

0

1

 [10.5 : 1]   [10.5 : 1]  

Zo
All UIM drivers modified as per T1400223

Ic / Vi = +0.153 [mA/V]

Original Final Design (now obsolete)



Filter Notation

[ zero (Hz) : pole (Hz) ]

dcGain

Production QUAD - L2

UK Satellite 
Amplifier Box

D0901284

 [ 0.4 : (10,1e3) ]
     +240k [V/A]

General Standards
16-bit ADC

DC Gain:

+1638.4

[ct / V]
(2

16
 cts / 40 Vpp)

PCI66-16AI64SSA

General Standards
18-bit DAC

DC Gain:

+7.629e-5
 

[V / ct]
(20 Vpp / 2

18 
cts)

PCIe66-18AO8

Control
I/O Chassis

In
 V

a
c
u

u
m

F
ie

ld

R
a

c
k
s

F
ro

n
t 
E

n
d

IOP Model

DC Gain:

+1
2

16 
to

 
2

14
 

Hz Up-
Sampling 
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DC Gain:
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at 10kHz
Notch @ 
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1
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0
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QUAD Electronics Design

T1100378-v12

Ic / Vi = +0.268 [mA/V]

USER
MODEL
FILTERS

DC Gain:

+1
3rd order 

Chebyshev 
at 10kHz
Notch @ 

2
16 

Hz

D070081

Anti-Aliasing 
Chassis

D0902783

AUX 
MODEL
FANOUT

General Standards
16-bit ADC

DC Gain:

+1638.4
 

[ct / V]
(2

16
 cts / 40 Vpp)

PCI66-16AI64SSA

Monitor
I/O Chassis

DC Gain:

+1
3rd order 

Chebyshev 
at 10kHz
Notch @ 

2
16 

Hz

D070081

Anti-Aliasing 
Chassis

D0902783

  

Ro

2 / 3   

[ (0,0,0,0):(5,5,5,5,4.8e3,4.8e3) ]
392  

2 / 3   

Noise Mon

Volt Mon

Fast Current Mon

RMS Current Mon

RMS  0.1   10   
[~:0.17]  

Monitor Board
D070480

Quad PUM Coil Driver Chassis
D1100303

DC Gain:

+1
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to
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Sampling 

Filter
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Control
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User Control 
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(unbold poles/zeros/

filters/notches are not 

digitally compensated)

IOP Model User Auxiliary 
Model

Single-ended Signal

Differential Signal

Vi

Ic

 95 +/- 25% 

 µA / mm

US AOSEM
LED/PD

US AOSEM 
Coil

SmCo Magnet
2Dx6T mm

 0.0309 N / A 

 [1.35:110]  

[12:110]  
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 [ ~ : 0.07 ]
+6  

D-type,
Flip-Flop,  
Potection 

Circuit Trip Reset 
Bit Pulse

Trip Mon
Bit

Binary Signal

1

0

if tripped

if OK

1
sends
pulse



DC Gain:

+1
3rd order 

Chebyshev 
at 10kHz
Notch @ 

2
16 

Hz

D070081

Filter Notation

[ zero (Hz) : pole (Hz) ]

dcGain

Production QUAD - ETM L3

General Standards
16-bit ADC

DC Gain:

+1638.4

[ct / V]
(2

16
 cts / 40 Vpp)

PCI66-16AI64SSA

General Standards
18-bit DAC

DC Gain:

+7.629e-5
 

[V / ct]
(20 Vpp / 2

18 
cts)

PCIe66-18AO8

Control
I/O Chassis
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Notch @ 

2
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QUAD Electronics Design

T1100378-v12

SUS
MODEL
16 kHz

Anti-Aliasing 
Chassis

D0902783

ETM
AUX 

MODEL

General Standards
16-bit ADC

DC Gain:

+1638.4
 

[ct / V]
(2

16
 cts / 40 Vpp)

PCI66-16AI64SSA

Monitor
I/O Chassis

No Down-
Sampling 

Filter
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to
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Sampling 
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Control
Front End Computer

Monitor
Front End Computer

(unbold poles/zeros/

filters/notches are not 

digitally compensated)

IOP Model User Auxiliary 
Model

Single-ended Signal

Differential Signal

Binary Signal

High Voltage ETM ESD Driver
T1000220

 4.2e-10 N / V
2

 

Electro-Static Drive
5mm Gap (ETM) 

ETM HV 
Monitor

Low Voltage ETM ESD Driver
D1400301

 [ ~ : 2k ]

+ 40  

 [ 0, 0 : 10k, 10k ]

+ 1  

 [ ~ : 1.7, 1.7, 1.6k ]

+ 1  

 [ ~ : 1k ]

+ 0.25  

 [ 2, 2, 19k : 40, 40 ]

+ 0.25  

 [ 50 : 2.2 ]

+ 1  

2 [ ~ : 3.2k ]

+ 1  

 [ 0 : 3.2k ]

+ 1  

ETM LV 
Monitor

Bias

Control

PI

Quadrant 
Electrodes

Bias 
Electrode

PI
MODEL
65 kHz

Bias

Control

PI

0

1

0

1

 [ 50 : 2.2 ]

+ 1  0

1

 [ ~ : 2k ]

+ 40  

UL UR

LL LR

ESD Quadrants 

are named with 

SUS convention: 

If you’re looking 

at reaction chain 

from the TMS 

toward the test 

mass chain, i.e. 

toward the beam 

splitter
R

a
c
k
s

LV Mon

HV Mon

 [ 0 : 10k ]

+ 1  

UR

LR

0

1

LL 1

UL 0

2

LV Whitening Board D1500389

Low Voltage ETM ESD Driver 
Main Board
D1500016

Transmon 
! = 1064nm QPD

Pass-Band 
Gain:

-3 dB
10 - 80 kHz
Band Pass

D1500172

PI Anti-Imaging 
Chassis

D1500177

 0.8 A / W

See Parametric Instability Sensor Block 
Diagram in D1400419
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Sampling 
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OMC DCPDs
 0.98 A / W
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