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Lens Lens Focus Field of | Depth of Field | Depth of Field
focal separation | separation | view (Dyy D)1 | Dy /D y)=2
length | from the from the
camera camera
20mm Omm 18.6mm| 9.7mm +2mm +4mm
20mm 60mm 78.2mm| £12.3mm +3mm +6mm
40mm Omm 34.8mm| £18.2mm +5mm 2>10mm
40mm 60mm 93.5mm| +22.6mm +10mm >10mm
60mm Omm 48.9mm| £25.6mm 210mm >10mm
60mm 60mm 106.4mm| £31.4mm 210mm >10mm

FIG. 11
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Fig. 3.2 Double Sided AVS with Integral Perimeter Seal Valves
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Figure 1: Example Active Fill/Passive Empty Pumping AVS
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Figure 1: Example Optical Line Pressure
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Pressure Controlled Pumping
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 — Electrical Circuit

PC: Pneumatic Control features AVS Temperature
HC: Hydraulic Control features Sensor

PS: Pressure Sensors
SPK: AVS speaker

MIC: AVS microphones AVS Speaker
OPT: Optical proximity sensor I:D_q

Variable DC power m AVS Microphone

source with output
enable (0-6V, 100mA)

Igl Optical proximity
[b—q SPST switch sensor

FIG. 80
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—— Pneumatic Circuit

V: Pneumatic volume
P: Pneumatic pressure

Two-way valve shown

K in normally closed
position (+/-5 PSI, <50
ms response)

Pressure sensor
<L (0-5PSI, +/-0.1 PSI)

[ Patm } Atmosphere vent 4

Accumulator reservoir
(5¢cc, +/-5psi max)

Variable flow/pressure pump
(>2 LPM /> 3PSl and
> <-2LPM/<-3PSI)

FIG. 81
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Hydraulic Circuit

V: Hydraulic volume

One-way valve shown
I in normally closed
position (> 2x PSI

withstand of pump

pressure)
AVS compliant
chamber volume
(0.5 cc nom)

Note: Valve in disposable

FIG. 82
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/ 358

Pneumatic AVS Pump
Flow Controlled Pumping: Idle State
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Pneumatic AVS Pump
Flow Controlled Pumping: Fill
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/ 358

Pneumatic AVS Pump
Flow Controlled Pumping: AVS Measurement
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Pneumatic AVS Pump
Flow Controlled Pumping: Empty
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474 475
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Figure 1: Rolling Occluder Drawback Method
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Figure 2: Piston/Chamber Drawback Method
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Pressure free variable volume design with a single pump and three valves

494 4937~ 499 osed
e close
495\\};\ % ‘/-498 o oot
Stage 1 j j A
496 497 Possible leak sweep between stage 1
and 2 if the valve is initially held
/;\ closed while the plunger withdraws
/]
Stage 2 @ ® °
Sweep 0
A . E
Stage 3 ® ® °
Possible leak sweep between stage 3
and 4 if the valve are initially held
& closed while the plunger depresses
Stage 4 ° ® A ®
Sweep 1
Stage 5 ° & ° A ®
Possible leak sweep between stage 5
and 6 if the valve are initially held
A closed while the plunger withdraws
[/
Stage 6 ® ® ®
A . E
Stage 7 ® ® @
leak sweeps at stage 7 and 8 to
Sweep 3 check for backflow by comparison
f\ during pump delivery actuation
Stage 8 ® ° LA @
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499\ /493 494
1 2
500) ?02) 3.\501
Sweep 0
1 A 2 /;\
$o
Sweep 1
1 2 é
. /] ®
$3
Sweep 2
1 A 2 /;\
$o
1 2 /;\
°® 7
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Actuator in pressure-free variable volume design with a single pump and two valves

Stage 1

Stage 2

Stage 3

/504 / 503
AVS

AVS port
AVS protective . _ | Sweep 0
Screen s 506
Actuator 507 0O Variable
volume
non-disposable e
disposable AT~ ¥
AVS port AVS
AVS protective . _ | Sweep 1
Screen \\Variable
Actuator O volume
I I
g@# I—_——.g
AVS port AVS
AVS protective L _ | Sweep 2
Screen \\Variable
Actuator O volume
I s 117777 | B A
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Mechanically actuated cassette free avs pumping design

/512 /508

Actuator 567 AVS port
Stage 1 AVS protective\O [ 509
Screen 12 Sweep 0
Standard IV » Full volume valve
set tubing 510 513 509Variable challenge and leak
volume sweep

514

Actuator\O AVS port

AVS protective
Stage 2 Screen S

Pinch valves

Variable
volume

Actuator\O AVS port

AVS protective

Screen 2 Sweep 1 EMPLy volume valve
Stage 3 L2 challenge and leak
Variable sweep
volume
Actuator AVS port
AVS protective
Stage 4 Screen =J<>
()
Variable
volume
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Cassette free pneumatically actuated AVS pump

Stage 1 Pneumatic 518 o1
Actuator AVS port
AVS protective 516
P Screen "2 - Full volume pressure
() _ challenge and leak
519 51 7Varlable sweep
g i volume
@ 520
o Pneumatic
£ Actuator AVS port
£  AVS protective =
> i s 0
a Screen < weep
w
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. volume
Stage 3 Pneumatic
Actuator AVS port
AVS protective
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, challenge and leak
= Variable sweep
B volume
o
o
5 = ,
'e) neumatic
Q Actuator AVS port
§ AVS protective =
o Screen <
()
Stage 4 Variable
, volume
St 5 Pneumatic
age Actuator AVS port
AVS protective >
Release Screen é Sweep 1
— \\l/?)rlluanaf Variable
pressure = yolume
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AVS protective

AVS port 521
Screen\ po /

AL
Actuator 522 —___ g2 J<>
%)
Variable
— 523
Standard IV set volume
tubing ™\ 504
Pinch valves
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529 [ -
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Standard tILYbfne; v:yg 3%
1 I I I /528

529
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Mechanically actuated cassette free avs pumping design
530
AVS port £

Actuator 532\0 (

AVS protective || g
Screen

SAV

] 533 Variable
volume

531
Standard IV set
tubing ? %
Pinch valves

FIG. 134
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545 seal i } i ¢ seal v 543
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Mechanically actuated cassette free avs pumping design

547
AVSport o 046
Actuator 549\0 (
AVS protective HE: TS
Screen &
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Standard |V set volume
tubing ™\ .
Pinch valves
FIG. 136
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Mechanically actuated cassette free avs pumping design

560 ——— | _AVS port .
Actuator 564 —0 ( P
AVS protective HE:
Screen é
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Pinch valves
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AVS PROTECTIVE
SCR 600
PORT 608 e
\]|
ACTUATOR 604 wS
VARIABLE VOLUME

|V TUBE CHANNEL WITH PRE-LOAD:
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625
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6({‘ NORMAL DELIVERY SEQUENCE
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602 OCCLUSION DETECTION
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LEAKAGE DETECTION
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FAILED VALVE/BUBBLE DETECTION
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EMPTY RESERVOIR/UPSTREAM OCCLUSION
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NEGATIVE-PRESSURE VALVE CHECK
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