8/12/2005 33ID DCM Vacuum Monitor 240 dcm-v002

ISG
clock ticks
S20
_100MilliSeconds _100ms pulse
SP5 C5
2 Do { PD )
if the number was negative (>=8000), convert to 10's-complement
_1Second _1s pulse
SP4 c4
3 | { PD )
program initialization
ISG
ADC init
SO
F2-04AD-2 4-ch voltage module (-10,, +10 VDC)
configure for fast read and DMA write at v3000-v3003
. LD
ADC init
S0 K400
5 — |
ouT
V7660
LDA
03000
ouT
V7670
ADC init ADC zero
SO S1
6 — | { apP )
ISG
ADC zero
S1
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zero the summation registers
LD
ADC zero
S1 K8
8 [
LD
KO
LDLBL
K1
MOVMC
V3030
LD
ADC zero
S1 K8
9 I
LD
KO
LDLBL
K1
MOVMC
sum([0]
1 V3040
ADC zero ADC acquire
S1 S2
10 [} { apP )
accumulate data for averaging
ISG
ADC acquire
S2
set the timer for 1 second
) TMR
ADC acquire
‘52‘ ADC timer
12 | T2
K10
ADC acquire
) INCB
ADC acquire
‘52‘ cycle counter
13 o V3037
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set the pointers
. LDA
ADC acquire
S2
14 | 03000
ouT
input address
[ V3035
LDA
03040
ouT
target address
1 V3036
process the ADC channels
ADC acquire
S2 K4
15 [ { FOR )
check the sign bit
. LD
ADC acquire
S2 input pointer
16 | P3035
ICMPD
K8000
if negative (>= 8000), convert to 10's complement
SP61 }ANDD
17 f ‘ K7t ‘
SP62 BCDCPL ‘
accumulate in the sum reg.s
. IADDD
ADC acquire
S2 target pointer
18 | P3036
OUTD
target pointer
P3036
advance the ADC pointer
. INCB
ADC acquire
‘52‘ input address
19 o V3035
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advance the sum reg. pointer
) INCB
ADC acquire
‘52‘ target address
20 o V3036
INCB
target address
V3036
21 NEXT )
turn off timer before going to next stage
ADC timer ADC timer
T2 T2
22 [ { RsT )
ADC average
S3
— P )
computer the averages
ISG
ADC average
S3
set the pointers
LDA
ADC average
\53\
24 ot 03040
ouT
input address
[ V3035
LDA
03100
ouT
target address
1 V3036
store the DC voltages at v3110-3113
LDA
ADC average
S3
25 [ 03110
ouT
other pointer
V3033
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26

27

28

29

30

31

32

33

33ID DCM Vacuum Monitor 240 dcm-v002
how many cycles worth of data?
LD
ADC average
‘53‘ cycle counter
10 V3037
BCD
ouT
num data
V3034
compute the average for each channel
ADC average
S3 K4
) { FOR )
grab the sum reg., watch for negative numbers
LDD
ADC average
‘53‘ input pointer
1T P3035
ICMPD
K50000000
sum was >5e8, must be negative so set a sign bit
sign bit
SP61 Cco
} { out )
SP62
if negative, take absolute value
. . BCDCPL
sign bit
CO‘
f
average the number
DIV
ADC average
‘53‘ num data
1T V3034
if negative, make 10's complement
. . BCDCPL
sign bit
Cco
}
save it
ouT
ADC average
‘53‘ target pointer
1T P3036
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34

35

36

37

38

39

331D DCM Vacuum Monitor

convert the avgAdc channel to centiVolts

ADC average
\53\

if negative, set the sign bit

sign bit
CO‘

ADC average
S3

1o
advance the sum reg. pointer

ADC average
\53\

advance the avgAdc pointer

ADC average
S3

1o
advance the other pointer

ADC average
\53\

ADC average

\53\

a1
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240 dcm-v002
LD
target pointer
P3036
NDD
K7fff
MUL
K1000
DIV
K4095
IORD
K8000
ouT
P3033
INCB
input address
V3035
INCB
input address
V3035
INCB
target address
V3036
INCB
other pointer
V3033
NEXT )
ADC zero
, S1
{ e )
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Decide if the PZT should be allowed to be powered up.
Make all set points in registers so we can change easily.
Use raw ADC units for now. (+10 VDC = 4095, 10's comp storage)

ISG

PZT Switch Init

Ss10

43

44

45

limits for the ion gauge (IG)
k50 = 0.12 VDC = 1.3e-11 Torr (on 1.0 range)
k2866 = 7 VDC = 1e-4 Torr (on 1.0 range)

PZT Switch Init

10

limits for the convectron gauge (CG)

k50 = 0.12 VDC = 1.3e-4 Torr

k800 = 1.92 VDC = 8.3e-3 Torr : (with vacuum, CG reads about 2e-3 Torr or so)
k2866 = 7 VDC = 1e3 Torr

PZT Switch Init

10

limits for the ion pump current (PC)

PZT Switch Init
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240 dcm-v002
LD
K50
ouT
1G low
[ V3070
LD
K2866
ouT
1G high
1 V3071
LD
K800
ouT
CG low
[ V3072
LD
K2866
ouT
CG high
7 V3073
LD
KO
ouT
PC low
V3074
ouT
PC high
V3075




240 dcm-v002

8/12/2005 33ID DCM Vacuum Monitor
limits for the ion pump voltage (PV)
k615 = 1.5 VDC signal = 3000 VDC pump voltage
k1433 = 3.5 VDC signal = 7000 VDC pump voltage
1998/09/10, PRJ: Set low limit to K500 to keep permission ON
3 . LD
PZT Switch Init
510 K500
46 .
ouT
PV low
[ V3076
LD
K1433
ouT
PV high
1 V3077
set lower limit of high vacuum range, as measured by CG
k2048 =5 vVDC = 10 Torr
. . LD
PZT Switch Init
510 K2048
47 1
ouT
CG HiVac LL
V3061
PZT Switch Init PZT Switch
S10 S11
48 [ { e )
ISG
PZT Switch
S11
Is the ion pump on?
Check the PV signal. Should double-check the PC signal, as well.
avgAdcl[3] PV low avgAdc(3] PV high Digitel IP on
V3103 V3076 V3103 V3077 C14
50 | = | < ( our )
Is the ion gauge on?
IG must be within range and CG must have low signal
avgAdc[0] IG low avgAdcl0] 1G high avgAdc[1] CG low GP307 IG on
V3100 V3070 V3100 V3071 V3101 V3072 C13
51 = [ < | < { out )
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240 dcm-v002

8/12/2005 33ID DCM Vacuum Monitor
Is the ion gauge controller on?
Either CG or IG has to be within normal range.
avgAdc[1] CG low avgAdcl[1] CG high GP307 on
V3101 V3072 V3101 V3073 C15
52 | = | | < { our )
avgAdcl[0] IG low avgAdc[0] IG high
V3100 V3070 V3100 V3071
= <
Is IG on?
Double check with PC to be sure vac is OK.
GP307 on GP307 IG on Digitel IP on Vac < 0.1 mTorr
C15 C13 C14 C12
53— | i i { our )
Is CG on and pressure is near 1 atm.?
Double check that ion pump is off.
GP307 on GP307 IG on Digitel IP on avgAdc[1] CG Hivac LL Vac > 10 Torr
C15 C13 C14 V3101 V3061 , C11
54 [ = = = { out )
1999-Oct-27, PRJ: Either (Vac > 10 Torr) or (Vac < 0.1 mTorr) allows PZT to be powered up.
2003-May-23, PRJ: Only (Vac < 0.1 mTorr) allows PZT to be powered up.
Vac < 0.1 mTorr Pressure OK
C12 C10
55 | { out )
Pressure OK LED
YO
L—— out )
Wait for 1 minute (600 * 0.1 s) before allowing PZT to come on.
This is to avoid any rapid cycling as we pump down or bleed up.
TMR
Pressure OK
C10 PZT Permit
56 1T T10
K600
Switch both the 120 VAC Hot and 120 VAC Neutral lines.
Use a 2 A, slo-blo fuse on each.
PZT Permit PZT Hot ON
T10 Y6
57 | { out )
PZT Neutral ON
Y7
L— out )
ISG
gate valves
S50
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240 dcm-v002
operate the control panel MDC open LED
MDC open sw MDC open LED
X22 Y2
59 | { out )
operate the control panel MDC closed LED
MDC closed sw MDC closed LED
X23 Y3
60 | { out )
debounce the user switch to open the MDC gate valve, 0.3 sec should be fine
TMR
MDC user open MDC user close
X24 X25 MDC open timer
61 I o oper
K3
trigger to open the MDC gate valve
MDC open timer MDC open trigger
T24 C24
62 [ ( PD
open the MDC gate valve
MDC open trigger MDC solenoid
Cc24 Y1
63 | SET )
debounce the user switch to close the MDC gate valve
TMR
MDC user close MDC user open
X25 X24 MDC close timer
64 o} 4 T25
K3
trigger to close the MDC gate valve
MDC close timer MDC closeTrigger
C25
65 [ ( pD
close the MDC gate valve
MDC closeTrigger MDC solenoid
C25 Y1
66 | RST )
automatically close the VAT and MDC gate valves when the ion gauge signal goes bad
ion gauge signal is generated by set point 2 on GP307 controller
GP307 IG SP2 close gateValves
X26 C113
67 = ( pD )
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ion gauge just went bad, close the MDC and prepare to pulse the VAT closed
close gateValves MDC solenoid
C113 Y1
68 | RST )
VATcloseSolenoid
Y4
— sET )
limit the time that the solenoid is asserted, 30 sec should be fine
. TMR
VATcloseSolenoid
R VAT close timer
69 . T112
K30
remove the close pulse if valve is closed or timeout
VAT closed sw VATcloseSolenoid
X21 Y4
70 | RST )
VAT close timer
T
1T
ISG
DV1000 init
S40
L LDA
DV1000 init
S40
72 || 02200
ouT
V7624
LDA
02240
ouT
V7623
DV1000, line 1 of 4
L LD
DV1000 init
S40 K8
73 [
LD
KO
LDLBL
K2
MOVMC
V2200
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DV1000, line 2 of 4
. LD
DV1000 init
S40 K8
74 ||
LD
KO
LDLBL
K3
MOVMC
V2210
watch for display updates
DV1000 init DV1000 idle
S40 S41
75 [ { P )
ISG
DV1000 idle
S41
update the display
_100ms pulse DV1000 update
C5 S42
-7 7 { P )
ISG
DV1000 update
S42
DV1000, line 3 of 4, blank the line first
LD
DV1000 update
K8
79 [
LD
KO
LDLBL
K5
MOVMC
V2220
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80

81

82

83

DV1000, line 3 of 4: show that the IG is on

GP307 IG on

@

331D DCM Vacuum Monitor

240 dcm-v002

DV1000, line 3 of 4: show that the CG is on

GP307 on
Ci15

DV1000, line 3 of 4: show that PC & PV are on

Digitel IP on

R

DV1000, line 4 of 4: show that the PZT is permitted

PZT Permit

o
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D
K2
D
KO
LDLBL
K4
MOVMC
V2220
D
K2
D
K2
LDLBL
K4
MOVMC
V2220
D
K4
D
K4
LDLBL
K4
MOVMC
V2220
D
K8
D
KO
LDLBL
K11
MOVMC
V2230




84

85

86

DLBL

88

89

90

91

92

93

94

8/12/2005 33ID DCM Vacuum Monitor 240 dcm-v002
DV1000, line 4 of 4: show that the PZT is not permitted
) LD
PZT Permit
T10 K8
—F=
LD
KO
LDLBL
K12
MOVMC
V2230
DV1000 update DV1000 idle
42 S41
o} ( P )
END )
K1
[NCON
‘ KO
NCON
‘ KO
[NCON
‘ KO
[NCON
‘ KO
[NCON
‘ KO
[NCON
‘ KO
[NCON
KO
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NCON
95 ‘ KO
DLBL
K2
[ACON
o UNICAT 33ID DCM
DLBL
K3

IACON
Vacuum Monitor

H

DLBL
K4
IACON
101 IG CG PC PV
DLBL
K5
IACON
103
DLBL
K6
IACON
105 from:
DLBL
K7
IACON
107

ion pump

H
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DLBL
K8
IACON
109 convectron
DLBL
K9
IACON
111 ion gauge
DLBL
K10
IACON
113 P = #.#te-## Torr
DLBL
K11
IACON
115 PZT switched on
DLBL
K12
IACON
117 PZT switched off
118 NOP )
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