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1.1

GE 7252
7252

1.2
7252
7252
1.3

7252 :

5 2500 psi Ruska
NIST 7252 Ruska

(NIST)
7252 90 260 VAC 100 370 VDC
7252
7252
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7252

3
7252
7252
7252
7252
19
7252 7252
7252i
7252
7252 7252
InHg@0 60 kPa bar psi inH20@4 20
25 kg/cm2 mmHg cmHG@O0 cmH20@4 feet meters knots
km/h
RS232 IEEE-488 7252 SCPI
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1.4

7252
NVLAP Accredited Calibrations -Ruska NIST NVLAP
NVLAP Ruska 200491 O ISO/IEC 17025:1999
ISO 9002:1994 Ruska NVLAP
6.969 44U 19
1 1 7252
Ruska Instrument Corp.
Part Number (RIC #)
LabView (National Instruments)
- Cabinets 18-24 inches deep 7250-903

115 VAC 50/60 Hz 99877-800
230 VAC 50/60 Hz 99877-860

- USA, Canada, Central Europe 16-81, 16-81, 16-86

- India, Japan, Israel 16-96, 16-93, 16-97

- Australia/New Zealand 16-95
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2.1
7252

2.2

Pneumatics Module 2

Reference Port
Test Port

Supply Pressure Port —]

Exhaust Port

PNEUMATICS

Section 2.4

7252
7252

SENSOR | — Ph0t0_> SENSOR  |———
Sensor BOARD 1
Section :
26.1 l@——  Section 1
26.2 :
1
1

Pneumatics Module 1

1
1
|
1
Reference Port PNEUMATICS —'—{—P Photo SENSOR
Test Port | SENSOR  |— Sensor‘> BOARD 1
Supply Pressure Port — . 1
Exhaust Port Section 2.4 Section < Section | !
o 2.6.2 !
_________________ AA !
INNER LOOP
SENSOR
"""""""" T ———= | ¢
POWER BACKPLANE v L/ |
BOARD I
SUPPLY DIGITAL DIGITAL !
_ L B secion231 [€P]  contrROL CONTROL |}
Section - BOARD 1 BOARD 2 i
2.2 1
Section 2.3.3 Section2.33 ||
|
1
—> |
MICROPROCESSOR '
AC FRONT IEEE BOARD 1_
POWER PANEL CARD Section 2.3.2 '
. 1
Section Section Section _,_>'
2.2 2.35 2.34 : RS -232
1
Electronic Module —
—————————————————————————————————————————————————————————————— IEEE-488
2 1
90 260VAC 47 63Hz) 110 370VDC
+5VDC /-12VDC 24VDC

2-1
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2.3
2.3.1

|[EEE488
RS-485

23.2
7252
7252 2 1

7252 EEPROM

7252 EEPROM

7252
24 5 10

RS232
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ANSI 268-1982.

InHg inches of mercury (0 °C) = kPa x 0.2952998
InHg inches of mercury (60 °F) = kPa x 0.296134
KPa KiloPascals =kPa x 1.0
Bar Bars = kPa x 0.01
Psi pounds per square inch = kPa x 0.1450377
c¢mH;0 Centimeters of water (4 °C) = kPa x 10.19744
inH.0 inches of water (4 °C) = kPa x 4.014742
kg/cm?2 kilograms per square centimeter = kPa x 0.0101972
mmHg Millimeters of mercury (0 °C) = kPa x 7.500605
cmHg Centimeters of mercury (0 °C) = kPa x 0.7500605
knots indicated airspeed per NASA TN D-822
km/hr kilometers per hour = knots x 1.852
Feet feet of altitude per MIL-STD-859A
meters meters of altitude per MIL-STD-859A
Userl user defined = kPa x user defined
User2 user defined = kPa x user defined
Pa user defined (Pascals) = kPa x 1000.0
hPa user defined (hectoPascals) = kPax 10.0
%FS percent of full scale
2.3.3
2.3.4
1252 7252 IEEE-488
2.3.5

2-3 THEORY OF OPERATION



2.4

2 2a
T
[}
[}
REFERENCE TEST ' SUPPLY EXHAUST
PORT PORT | PRESSURE PORT PORT
[}
@) :
ISOLATION ! APPLY RELEASE
(< 1000 PSI FS) '
T T T T Tt |
| BAROMETRIC | I
! REFERENCE 1 '
| SENSOR ! ZERO i
I (SIMULATED !
! ABSOLUTE ! '
| OPTION) ' |
I R . i
[} [}
: [}
[}
e —| INNER LOOP CONTROL SENSOR I :
[}
i
Q_ PRIMARY SENSOR —Q ! Control Section
[}
[}
i
VACUUM |
SENSOR (", )
Option N=
2 2A 7252 2.5kPa 17.2Mpa

7252
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REFERENCE
PORT

O

ZERO

TEST
PORT

ISOLATION

&

| INNER LOOP CONTROL SENSOR

SUPPLY

PRESSURE PORT

APPLY

EXHAUST
PORT

RELEASE

Control Section

PRIMARY SENSOR _<Q ___________________________________
B <y) VACUUM
= SENSOR
Option
2 2B 7252 350 kPa
7252
Valve Measure Mode Vent Control Mode | Zeroing
Test Port Isolation | open open open close
Zero close close - open | close open
Apply close close modulate close
Release close open - close | modulate close
2 2
2.4.1
2 2A 2 2C
2.4.1.1 (Reference Port)
Exhaust
2-5 THEORY OF OPERATION



2.4.1.1.1

7252
101kPa

2.4.1.1.2
7252

200mtorr

(Exhaust)
2.4.1.2 (Test Port)
2.4.1.2.1
7252

THEORY OF OPERATION

101kPa

7252

7252

7252 7252

7252
(Reference)

7MPa

7252

2-6



2.4.1.3
2.4.2
2.4.2.1
7252
2.4.2.2
Exhaust
Exhaust

2-7

70kPa 7MPa

"Vent"

Exhaust
Exhaust

THEORY OF OPERATION



2.4.2.3

2.5
2.5.1 VS.

- "Auto-tuned"

2.5.2

2.5.3

PID

2.54

"Auto-Tuen” 7252
"Auto-Tune"

THEORY OF OPERATION 2-8



255 PID

d
V=p*(S—A)+i*I(S—A)dt+d*E(S—A)

THEORY OF OPERATION



2.6

2.6.1
2 5
(2.5.2
<OLg, 0.1 mtorr

FUSED QUARTZ
BOURDON TUBE

AXIS OF ROTATION

MIRROR

TORSION
ELECTROMAGNETIC HINGE
COoIL
PERMANENT
MAGNET
FLEXURE

THEORY OF OPERATION 2-10




PHOTOCELLS

LEFTHAND RIGHTHAND

— SHIFTING SPOT OF

| LIGHT, SHOWN AT
- NULL POSITION
-
ol
I

BETWEEN PHOTOCELLS

\ /

o
I BEAM OF LIGHT

[ REFLECTED FROM

v ROTATING MIRROR

o

\l MIRROR

ROTATING AXIS

2.6.2

50

2.6.3

I =aP*® + bP +c,
a b C

7252i

7252i

2-11

vl

PHOTOCELLS GENERATE VOLTAGE
ACCORDING TO [LLUMINATION

POTENTIOMETER FOR ZERO—-ADJUST
CALIBRATION OF THE QBT GAGE

ERROR SIGNAL TO CONTROL AMPLIFIER IS

ZERO WHEN PHOTOCELLS ARE EQUALLY
ILLUMINATED

5 Ruska

THEORY OF OPERATION



2.6.4

2.6.4.1

2.7

2.7.1
2.7.1.1

2.7.1.2

2.7.1.3

2.7.1.4

PID
| (MENU|DISPLAY)

50

THEORY OF OPERATION

"Measure"

CMOS RAM

2-12

"Enter"

0%

100%

(MENU|DISPLAY)



"Oven Control Failure" "MENU|DISPLAY"
50

50 Duty Cycle 10 90

duty cycle >90%
duty cycle<10%

6.7

Owven H
Duty Cycle
Control
High

2.7.1.5

count

(counts)

2-13 THEORY OF OPERATION



CsH =7 381 975 counts

CsL =7 381 975 counts
HsZ 0 4095 2048
SsZ High FSR  Low FSR
s=0 s=1
KnF =
= High FSR
= Low FSR

KnO, Kn1, Kn2

K K,

Ky 2 1
B= i * A° + 54 * A+ K ,
A ( 7,381975) B
7,381,975
KnH A/D
7 381 975
KnL A/D
7 381 975
n 1 4 5 8

THEORY OF OPERATION 2-14



3.1

7252 Supply Test
3.2
7252
1. 7252 7252i
2.
3.
4
5
3 1
7252
19 7252
3 1
5-95%RH,
none*
18 —36°C
-20 to 70°C
90-260 VAC
150 W
<3

7252

3-1

INSTALLATION




3.3

7252
1. 400V
2. (supply) 120%
A
3. 110
4.
5.
3.4
90 260VAC
1 1
7252 (Measure)
3.4.1
B
3.5
1/4NPT 1
7252
3.5.1 (Supply)
A
7252

INSTALLATION 3.2




3mm

3.5.2 (EXHAUST PORT)
Exhaust
Exhaust
Exhaust
3.5.2.1
Exhaust
Exhaust
NPT
3.5.3 (Test  PORTS)
5m
3.5.3.1
7252
I 7252
70kPa

3-3

1/4 inch

Reference
Reference 1/4

(80-1000)cc
3mm

TMPa

INSTALLATION



3.5.4

(Reference)

200

200mtorr

A 3521

INSTALLATION 3-4



SUPPLY  BHAST TEST

O O O @ RANGE A -

® ®
SUPPLY BEXHAUST TEST R
<© O Q @®MNGEB ®
O, A t R
@®
3 17252
3.5.5
15 50 psia
1.
2
3
4
1/8NPT
5
6 1/8 NPT
;
8
9 U
10.
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3.5.6

INSTALLATION
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(@
v

[ 7252 |

4 1 7252
[UNITS] [MODE]
[MEASURE] [CLEAR]
[ENTER]
[F1]
[F6] F1 F6
CANCEL PREVIOUS
[CANCEL] [Previous]
4 2
[PREVIOUS]
[F2] Enter

4-1 LOCAL OPERATION



Menu | >
——  Setup ' >
— Cal. >
J I Program ' 4
+— Run
— Test | >

Disp. >
&'—'
4 2

LOCAL OPERATION 4-2



[F3] [ENTER]
[FS]
[F6]
(Setpoint)
Enter
0.000 psi
Ef=I0]
0.000 Rate Set 10030
Difference 0.000 f min ]
hMeasure
0.000 psi

Gauge

Setpoint 0.000 Rate Set 10000

Difference 0.000 ¢ min a

(Control) (Vent) [Enter]
(Menu) A [Mode] A B
4.1 TUTORIAL
[F6] [PREVIOUS]
[F6]
(Menu)
A [Mode] A B A
B
4-3 LOCAL OPERATION



Measure

kPa

kgfiom®
inHg 0°C
inH=0 4°
user1
mbar

meters
Pa

C  inH:020°C

Measure

Setpoint

Difference

Setpoint

[F1]

0.00

psi Diff
Setpoint 0.00

bar

mmHg 0°C  cmHg 0°C
inHg 60°F  cmH:0 4°C
inH=0 25°C
user? atm

%FS fest

knots km/hr

hPa MPa

LOCAL OPERATION

0.00

psi Diff

0.00
-110.00

Step/Jog

Siep

UNITS

il Vleasure

0.00

psi Diff
Setpoint 0.00

kP4 bar

kgf/cm? mmHg 0°C  cmHg 0°C
inHg 0°C inHg 60°F  cmH:0 4°C
inH20 4°C  inH020°C  inH0 25°C
usert user? atm

mbar %FS feet

meters knots km/thr

Pa hPa MPa

(0.00psi diff)



[ENTER]

35

) [CLEAR]

Measure

0.00 | poem

psi Diff

Setpoint 0.00
Difference -110.00

Sefpont

A:
[ENTER]
[F2] (Control)
‘ (Press Enter to confirm)
" (Measure)"
Enter
[Enter] " "Control)
[F5] (Step) (Jog)  [F5]
10

Menu|Setup|User( | |

4-5 LOCAL OPERATION



4.1.1
7252

[Enter]

4.1.2
7252

4.1.2.1

Measure

0.00

psi Diff

Setpoint 100.00
Difference -10.00

Setpoint
Press Enter to Confirm

[ENTER]

Measure(

7252

Mode

LOCAL OPERATION

( )

[F1] [F2]
[F2]

4-6

Control -

[Mode]

Tare(

)



Measure

Setpoint

Difference

4.2

(Menu) -

Absolute -

[PREVIOUS]

7252

700kPa

700kPa

4.3
(Control)[F2]

LOCAL OPERATION




4.3.1

2.
3. [Enter] [Clear]
4.5
4.3.2 /
1. [Previsou]
2. (Control)[F2] [Enter]
7 MPa
3. [Measure]
4.4
[F3]
1
(reference port)
7252
4.5 /
(Step) (jog)
/ [F5]

LOCAL OPERATION 4-8



4.5.1

/ [F5] (Step)
10
[ENTER]
4.5.1.1
(Menu)[F6] (Setup)[F2] (User)[F2]
(Step Size) [Enter]
4.5.2
/  (Step/Jog) (Jog)
4.6
(Setup) (Calibrate)
(Program) (Test) (Display)

Measure

0.00

= Diff

ps I Calibrate -

Setpoint 0.00

Difference -110.00 Program -

4-9 LOCAL OPERATION



4.6.1

7252 (User) (Limits)
(Units) (Remote) (System)

Measure Limits -

Setpaoint

Difference Remote -

A |
4.6.1.1 |
|
[Mode] A B
High Limit 110.00 psi
Low Limit -20.31
Auto Vent 400.00
Control On Band 0.00
Control Off Band 0.00 Default -
Control Fast el
Slew Rate 10000 psi ~ / min
Slew Limit 10000
Access e
A | |
4.6.1.1.1 (High Limit)-
7252

LOCAL OPERATION 4-10



(High limit

[ENTER]
4.6.1.1.2 (Low Limit)-
4.6.1.1.3 (Auto Vent)-
4.6.1.1.4
A)
Control Off Band) Control On Band)
+/-

+/-

4-11 LOCAL OPERATION



700kPa (Control off Band) 0.007kPa

(Control On Band) 0.035kPa
70kPa 69.993
69.965kPa
69.993kPa
69.993kPa 69.965kPa
4.6.1.1.5 (Control)-
4.6.1.1.6 (Slew rate)
4.6.1.1.7 (Slew Limit)
7252
4.6.1.1.8 (Access)
0
4.6.1.2 | - (Menu | Setup User )
| (Step Size)
MODE A B

LOCAL OPERATION 4-12



4.6.1

(Step

4.6.1

4.6.1

4.6.1

2.1

Size

2.2

2.3

2.4

10.00 psi

Bargraph Max 100.00 psi
Ready Tolerance 0.01 psi
Gas Head 0.0 mm
above 7250x
Atmosphere 101.325 kPa
Pressure Filter 4
Display Digits 0 +1
Key Click No
A | |
(Step Size) -
(Menu)[F6]
(User)[F2]
[Enter]

(Bar Graph Maximum -

(Ready Tolerance)

" "(Ready
" "(Ready)
Units( ) in/mm[F1]
| | | (Menu|Menu|Setup|User)
[Previous] (Menu)[F6]
(User)[F2]
(Medium)[F3] (Air) (Nitrogen)

4-13

(Setup)[F2]
(Step Size)

(Setup)[F2]

LOCAL OPERATION



6. (Position)[F4] (Above) (Below 7252

7. (Gas Head)
8.
9. [Enter]
4.6.1.2.5 (Atomosphere)-
7252
4.6.1.2.6 (Pressure Filter)-
4
1 10 7kPa 30
4.6.1.2.7
1. | | | (Menu|Menu|Setup|User (
[Previous] [F6] [F2] [F2] [MODE]
A B
2. (Display digits)
3. (-10,+1) O [Enter]
4.6.1.2.8 (Key Click) 7252
1. | | | (Menu|Menu|Setup|User
[Previous] [F6] [F2] [F2]
2. (Key Click) (On) (Off
3. [Enter]
4.6.1.3 | - (Menu | Setup Units)
2 1 mTorr
. 1000m Torr 1 Torr Ilmm Hg 0° 0.1450377psi
mTorr= kpax 1Torr us 1mmHg0°¢ 0.0193377psi 1kPa

mTorr mTorr = kPa x 7500.6180
LOCAL OPERATION 4-14



Measure Edit Name:
0.00 m

psi Diff
Setpoint 0.00

mTorr =kPa* 7500.61800

0

atm 0.0098692
mbar 10

| | | (Menu|Menu|Setup|UNITS)
[Previous] [F6] [F2] [F3]

(Edit Name)[F1]

Measure

0.00 il]

psi Diff
Setpoint 0.00

A (R
a. <[F4] >[F5]
b.
c. a b Clear
d. (Done)[F6]

[Enter]

4-15 LOCAL OPERATION



6.  [Previous] Units

4.6.1.4 | (Menu | Setup Remote)
| | (Menu|Setup|Remote)

Measure

0.000

psi Diff
Setpoint 0.000

GPIB Address

4
Protocol 6000 510
Baudrate 1200 2400 19200
Data Bits 78

Parity Nelt= Even Odd
Stop Bits 1

A | |
4.6.1.4.1 GPIB IEEE-488
4.6.1.4.2 (Protocol)- 7252
SCPI
4.6.1.4.3
4.6.1.5 | (Menu | Setup System)

Measure

0.000

psi Diff
Setpoint 0.000

Ruska Instrument Model
7250x

Software Version
2002/09/06 10:49:32 OR03

2002/09/11
Time 15:56:56 ? 1/

LOCAL OPERATION 4-16



4.6.1.5.1 / (Date/Time)

1. | | | Menu|Menu|Setup|System) (
[Previous] ) [F6] [F2] [F5]
2 (Date)
(Yyyymmdd [Enter]
3 (Time)
(hhmmss) [Enter]
4.6.1.5.2 (Reset)
(Reset)[F1]
1. [Previous] [F6]
[F2] [F5] (Reset)[F1]
4.6.2 | MENU | CALIBRATE)

RS232 |EEE-488

(Sensor)

4.6.2.1

4-17 LOCAL OPERATION



1. ( [Previous] )
[F6] [F3]

2. (Acess)[F4]

[Enter]

4. Yes[F4] No[F5]

4.6.2.2
GE A
6.4.5

Ps

200mTorr( 100mTorr)

Smtorr/

4.6.3 |
30psi 50psi
20psi

LOCAL OPERATION 4-18



1000

4.6.3.1

Exer#14 FS

0.05psi

(Dwell time)

(MaxTime):

(Mode of Entry):
<Auto>

20

30psi

4-19

5psi

46.3
20psi

LOCAL OPERATION



4.6.3.2 (Entering a

A:

2. (Program)
(Menu)[F6]
Named Programs
3. “
4. (Edit)[F4]

NAMENN

Program NAMEQQ

New Program)

(
(Program)[F4]

Delete -

" (New)

(New)
nn

Cycles 1

Pressure [BlEEiE: Dwell Max

Step  psi
0 0.000

LOCAL OPERATION

psl seC seC

[Previous]



5. (Pressure) (Tolerance) (Dwell time)

(Max time) [Enter]
6. (0 step)
7. 5 6
8. Vent
( (Vent)
9. [Previous] 46.34
4.6.3.3

1.
2. (Program) ( [Previous]

(Menu)[F6] (Program)[F4]
3. “ " (New)
4. (Edit)[F4] (New)

NAMENnN nn

5. (Auto)[F3]

4-21 LOCAL OPERATION



Measure

0.00

psi Diff
Setpoint 0.00
Start
Stop
Tolerance
Dwell Time
Max Time
Points Up
Points Down

Program
NAMEQOD

0.00

A: 1
6. (Start) (Stop)
(Dwell time) (Max time)
[Enter]
7. (Program)[F1]
8. (Name)[F6]
4.6.3.4
1. (Program)
(Menu)[F6]
“ "(New)
2. (
3. (Edit)[F4]
(Name)[F6]
LOCAL OPERATION 4-22

0 psi
0

Program -

ill

0 sec

(Tolerance)

4634

(
(Program)[F4]

[Previous]

"(New)



Program  [NEANIE0]
? TESTO1

A: .
5. <[F4] >[F5]
6.
7. Clear[F4] 5
8. 5 6
9. (Done)[F6]
4.6.3.5
1. ( [Previous] )
(Menu)[F6] (Program)[F4]
2.
3. (Edit)[F4]
Program TESTO01 Cycles 1
Pressure Tolerance Dwell Max
Step  psi psi SeC  Sec
1 0.0000  0.0010 100
2 200000  0.0010 100
3 400000  0.0010 100
4 60.0000  0.0010 100
5 80.0000  0.0010
6 100.0000  0.0010
7 50.0000  0.0010
8 0.0000  0.0010 Dekte -
0 0.0000
A: | |
4.

[Enter]

4-23 LOCAL OPERATION



Insert [F4]
6.
(Delete)[F5]
7. [Previous]
4.6.3.6
1. (Program) ( [Previous]
(Menu)[F6] (Program)[F4]
2.
3. (Config)[F3]
4. (Recall)[F2]
Program TESTO1
Configuration
High Limit 110.000 psi Recall -
Low Limit -20.305
Control On Band 0.001
Control Off Band 0.000
Bargraph Max 100.000
Slew Rate 9999 997 psi / min
Slew Limit 9999 997
Gas Head 0.0 mm Nz
Control Normal Display Digits -1
Type
|
5. [Pervious] (Menu)
6. (Setup) (Limits)[F1]
7. [Previous]
8. (Menu)[F6] (Program)[F4]
9.
10. (Config)[F3] (Save)[F1]
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4.6.3.7

1. ( [Previous]
(Menu)[F6] (Program)[F4]

2.

3. (Run)[F1] " (Stop)"

0.000

psi Diff

Setpoint 0.000 Dwell 5

Difference  -110.000 Max Time 100 g ]
Tolerance 0.0000 Continue

Program TESTO1 Step 1of
Cycle 1of

A: |
4. (Run)[F2]
" (Run)"
5. (Pause)[F3] " (Pause)"
(Continue)[F4]

6. (Stop)[F5]

4.6.4 | (MENU | TEST)
(Menu)| (Test)

(Sweep) (Control)
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Measure

0.00

psi Diff
Setpoint 0.00

Remote -

Control -
A |
4.6.4.1 - (Menu | Test-Sweep Test)
1.
2. (Menu)[F6]
(Test)[F5] (Sweep)[F2]
3.
Measure
0.00
psi Diff
Setpoint 0.00
Sweep Cyce 0O Timer 0

Pressure Low [N psi _

Pressure High 0.00 Continue -

Tolerance 0.00

Dwell 0 seconds

Cycles

A | |

4. (Run)[F2]
5. (Pause)[F3] " (Pause)"

(Continue)[F4]
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6. (Stop)[F5]

4.6.4.2 (Menu | Test Self Test)
exhaust
4.6.4.3 (Menu | Test Remote Test )
| | IEEE-488 1(Serial 1)[F2] 2 (Serial 2)[F3]

Measure

0.000 m

psi Diff
Setpoint 0.000
Senial 2 -

GPIB Not Installed Msgs 0

Rec
Xmt
Ints O SPoll 00 Status 00 00

A | GPIB

4.6.4.4 - 1(Menu | Test Shopl)
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Measure

0.000

psi Diff
Setpoint 0.000

DI71 Test

DI61 Closed
DI51 Zero

DI Closed
DI3 1

DI21 Low

DI11 Closed
DIO1

A: | |SHOP1-
4.6.4.5

Measre AutoTune -

0.000

psi Diff
Setpoint 0.000

AutoTune  Full Calibrate

4.6.5 | (MENU|DISPLAY)
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Owven H
Duty Cycle
Control
High

A: |

4.6.5.1 (Menu | Display - Blank)
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THIS PAGE INTENTIONLLY LEFT BLANK
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5.1
7252 |IEEE-488 RS-232

(SCPI) |EEE-488 6005 701 6005 761
|IEEE-488

ANSI/IEEE Std 488.1-1987 IEEE

ANSI/IEEE Std 488.2-1987 IEEE  |EEE

SCPI 1991.0
5.1.1 |EEE-488
7252 IEEE-488
SH1 Source Handshake, Complete Capability
AHT Acceptor Handshake, Complete Capability
T5 Talker
L3 Listener
SR1 Service Request, Complete Capability
RLT Remote-Local, Complete Capability
PPO Parallel Poll, No Capability
DC1 Device Clear, Complete Capability
DTO Device Trigger, No Capability
Co Controller, No Capability
IEEE-488 IEEE-488
IEEE-488 IEEE-488
/ / (Menu/Setup/Remote)
5.1.2 RS-232
RS 232 RS-232 IEEE-488.2
SCPI
Baud Rate: 1200, 2400, 9600, or 19200
Data Bits: 7o0or8
Parity: Even, Odd, or None
Stop Bits 1or2

Handshaking XON/XOFF
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RS-232 9

Pin # Direction Signal

2 In RXD Receive Data

3 Out TXD Transmit Data

5 _ GND Ground

7 Out RTS Request to Send

5.2 /
1. IEEE-488 LLO
(GTL  REN( )
2. "SYSTEM:KLOCK ON"
“ SYSTEM:KLOCK OFF”
3. SCPI “ DISPLAY:ENABLE OFF” “ DISPLAY:TEXT <string>"
“ DISPLAY:ENABLE ON”
7252
5.3
IEEE-488 Address, Protocol
RS-232 Baud Rate, Data Bits, Parity, Stop Bits
1. | ( [Previous] ) (Menu)[F6]
(Setup)[F2] (Remote)[F4]

2.
3. (Address [Enter]
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4. 2 3

54
5.4.1 SCPI
SCPI
SCPI
SCPI
1
I[EEE 488.2
SCPI
SCPI OFF 0 ON 1
( 0A Tab
5.4.2 SCPI
( 0A
O(OFF) 1(ON)
“ +d.ddddddddE+dd”
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5.4.3 ANSI/IEEE 488.2-1987

*CLS

*ESE?2

*ESE <number>
*ESR?

*IDN?

*OPC?

*OPC

*RST

*SRE?

*SRE <number>
*STB?

*TST2

*WAI

5.4.4 SCPI
SCPI

MEASure
[:PRESsure]?
:SLEW?
:PRESsure2?
:PRESsure3?
‘PRESsure4?
:PRESsurel1?
:SLEW?
:PRESsurel2?
:PRESsure14?
:VACuum?
:VACuuml1?
:"TEMPerature?
:"TEMPerature2?
:‘TEMPeraturel1?
:‘TEMPerature12?

CALCulate
[:PRESsure]
‘TARE
:VALUE <number>
:STATe ON|OFF
:LIMit
:LOWer <number>
:SLEW <number>
:UPPer <number>
:VENT <number>
:PRESsurel 1

REMOTE OPERATION

Clear Status

Event Status Enable Query

Event Status Enable
Event Status Register
Identification
Operation Complete Query (Returns 1)
Operation Complete

Reset

Service Request Enable Query

Service Request Enable
Status Byte Query
Self-Test Query

Wait (No operation)

(?)

A Pressure

A Slew Rate

A Case Ref

RPT Sensor

A PDCR

B Pressure

B Slew Rate

B Case Ref

B PDCR

A Vacuum

B Vacuum

A Gas Temperature

A Sensor Temperature
B Gas Temperature

B Sensor Temperature

get/set tare value

CALC.LIM:UPP?

set tare state using current press.

low pressure limit
slew rate limit
high pressure limit
auto-vent limit



‘TARE
:VALUE <number>
:STATe ON|OFF
:LIMit
:LOWer <number>
:SLEW <number>
:UPPer <number>
:VENT <number>

CALibration
:MODE?
:MODE <number>
[:PRESsure]?
:VALue<n> <number>
:DATA
:POINts?
:VALue<n>?
:VALue<n> <number>
:CALibration
:VALue<n>?
:POINts?
:DATE?
‘TIME?
:ZERO
:DATE?
‘TIME?
:VALue <number>
:INITiate
:INITiate?
:RUN
:STOP
:PRESsure2?
:VALue<n> <number>
:DATA
:POINts?
:VALue<n>?
:VALue<n> <number>
:CALibration
:VALue<n>?
:POINts?
:ZERO <number>
:PRESsure3?
Same as PRESsure2 above
:PRESsure4?
Same as PRESsure2 above
:PRESsurel1?
Same as [PRESsure] above
:PRESsure12?
Same as PRESsure2 above
:PRESsure14?

5-5

get/set tare value
set tare state using current press.

low pressure limit
slew rate limit
high pressure limit
auto-vent limit

calibration edit enabled?
request calibration edit
A Pressure

Perform calibration point

return number of calibration constants
returns label,value (C0,0.123)
sets calibration constant

return nominal calibration point
return number of calibration points
last calibration date

last calibration time

last zero date

last zero time

sets vacuum value (microns/mtorr)
enter zero calibration mode

returns status for cal, press, temp, ref
start zero calibration

abort zero calibration

A Case Ref

Perform calibration point

return number of calibration constants
returns label,value (CO0,0.123)

sets calibration constant

return nominal calibration point
return number of calibration points
Zero sensor

RPT Sensor

A PDCR

B Pressure

B Case Ref

B PDCR
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Same as PRESsure2 above
:VACuum?

Same as PRESsure2 above
:VACuuml1?

Same as PRESsure2 above
:TEMPerature?

Same as PRESsure2 above
:"TEMPerature2?

Same as PRESsure2 above
:TEMPeraturel1?

Same as PRESsure2 above
:TEMPeraturel2?

Same as PRESsure2 above

DISP
:ENABIle ON|OFF|1]0
‘TEXT "<text>"
[:PRESsure]
:BGRaph <number>
:PRESsurel1
:BGRaph <number>

OUTPut
[:PRESsure]
:STATe ON|OFF|1]0
:MODE MEASure|CONTrol|[VENT
:PRESsurel1
:STATe ON|OFF|1]0
:MODE MEASure|CONTrol|[VENT

PROGram
:CATalog?
[SELected]
:DEFine <program block>
:DELete
[:SELected]
:ALL
:NAME <program name>

:STATe RUN|PAUSe|STOP|CONTinue

:CONFigure
:RECall
:SAVE

SENSE
[:PRESSure]
[:RESolution] <number>
:AUTO ONCE

A Vacuum

B Vacuum

A Gas Temperature

A Sensor Temperature
B Gas Temperature

B Sensor Temperature

turns front panel display on/off
display message on front panel

sets A bar graph maximum

sets B bar graph maximum

A off=MEASure, on=CONTrol
A sets mode

B off=MEASure, on=CONTrol
B sets mode

returns list of defined programs
<step,press,toler,dwell,max>

deletes current program
deletes all programs
select current program
change program state

load program configuration
save current configuration into program

A
sets pressure display resolution
returns to default resolution

:MODE ABSolute|DIFFerential GAUGE|TARE

:RANGE
[:UPPer]?

REMOTE OPERATION
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:LOWer?
:REFerence
[:HEIGht] <number>
:MEDium N2|AIR
:PRESSurel 1
[:RESolution] <number>
:AUTO ONCE

returns low cal point

gas head height

gas head medium

B

sets pressure display resolution
returns to default resolution

:MODE ABSolute|DIFFerential GAUGE|TARE

:RANGE
[:UPPer]?
:LOWer?
:REFerence
[:HEIGht] <number>
:MEDium N2|AIR

[SOURCE]
[:PRESsure]
[:LEVel]
[:IMMediate]
[:AMPLitude] <number>
:MODE FIXed|LIST
:TOLerance <number>
:SLEW <number>
:CONTrol <number>
:ON <number>
:OFF <number>
:OVERshoot ON|OFF|1]0
:PRESsurel 1
[:LEVel]
[:IMMediate]
[:AMPLitude] <number>
:MODE FIXed|LIST
:TOLerance <number>
:SLEW <number>
:CONTrol <number>
:ON <number>
:OFF <number>
:OVERshoot ON|OFF|1]0
:LIST
:PRESsure <number> [,<number>]
:POINts?
:DWELI <number> [,<number>]
:POINts?
:TOLerance <number> [,<number>]
:POINts?
:DIRection UPIDOWN
:COUNt <number>

STATus
:OPERation

5-7

full scale value in units (calibrated)
returns low cal point

gas head height
gas head medium

A

pressure control setpoint
set control mode
specifies output tolerance
set slew rate

control band

overshoot limit
B

pressure control setpoint
set control mode
specifies output tolerance
set slew rate

control band

overshoot limit

set list of pressure values

number of points defined
specifies dwell times

number of dwell times

specifies tolerances

number of tolerances

direction to go through list
number of times to go through list
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[:EVENT]?
:CONDition?
:ENABIle <number>

:QUEStionable
[:EVENT]?
:CONDition?
:ENABIle

:PRESet

SYSTem
:BEEPer <freq>,<length>
:DATE <year>,<month>,<day>
:ERRor?
:KLOCk ON|OFF|1|0
:TIME <hour>,<minute>,<sec>
:VERSion?
:LANGuage "COMP"|"6000"|"SCPI"
:PRESet
:COMMunicate
:SERial
:RECeive
:TRANsmit
:BAUD <number>
:PARITY EVEN|ODD|NONE
:BITS 7|8
:SBITs 1|2
:GPIB
:ADDRess <number>

TEST
:ELECtronic?
:PNEumatic
:PNEumatic?
:STOP

UNIT
:DEFine<n> <name>,<number>
:LENGth MM|IN
[:PRESsure] <name>
:TEMPerature C|CEL|F[FARIK

5.4.5 SCPI

:MEASURE:PRESSURE?

:measure:pressure?
:MeAsUrE:pReSsUrE?
:meas:pres?

:measure?

REMOTE OPERATION 5-8

read/clear operation event register
read operation condition register
set operation enable mask

read/clear questionable event register
read questionable condition register
set questionable enable mask

clear enable masks

<Freg> ignored

system date

returns <error#,"descr;info"> or 0,"No Error"
keyboard lock

system time

SCPI protocol version (returns 1991.0)

set interface emulation

reset pressure control

Run Elec Self-Test & Return Result
Start Pneu Self-Test

Get Pneu Test Results

Abort Pneu, Volume, or Leak

Create Unit

set length units

set pressure units

set temperature units



:meas?
MEAS?

50

SOURCE:PRESSURE:LEVEL:IMMEDIATE:AMPLITUDE 50
SOUR:PRES:LEV:IMM:AMPL 50.0

PRESSURE +50
PRES 50
CAL:ZERO:INIT Enter Zero Mode
CAL:ZERO:INIT?2 Read Status (Mode, Pressure, Temperature, Reference)
and Wait Until Stable.
CAL:ZERO:RUN Start Zero Adjust Sequence
STAT:OPER:COND? Wait Until Complete (Bit 0 = 0)
5.4.6 SCPI

Three type of status registers are available: Condition, Event, and Enable.

Condition registers always show the current status of the instrument. Bits may turn on
and back off between reads. The status read is the status of instrument at the moment of
the read. Condition registers include:

*STB? Status Byte Register

*ESR? Standard Event Status Register
STAT:OPER:COND? Operation Status Condition Register
STAT:QUES:COND? Questionable status Condition Register

Event registers do not show the current state but flag the bits in the condition registers that
have changed since the last time the event register was read. When an event register is
read it is reset to zero.

STAT:OPER:EVENT? Operation Status Event Register
STAT:QUES:EVENT? Questionable Status Event Register

Enable registers are set by the user to create summary bits. If the user sets a bit in the
enable register, when the instrument sets the corresponding bit in the event register a
summary bit in the Status Byte Register is set.

*ESE
STAT:OPER:ENAB
STAT:QUES:ENAB

The Service Request Enable Register (*SRE) is used to generate service requests on the
IEEE-488 bus. If a user sets a bit in this register, when the instruments sets the
corresponding bit in the Status Byte Register (*STB) a service request is generated.

*SRE

Status Byte Register (STB), Service Request Enable Register (SRE)
Bit7  Operation status summary. Set when an event enabled in OPER:ENABLE occurs.
Bit 6  Service request. Set when an event enabled in SRE occurs. (This bit is not used in SRE.)
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Bit5 EBS - Event status bit. Set when an event enabled in ESE occurs.
Bit4 MAV - Message available. Set when a response is ready to be sent.
Bit3  Questionable status summary. Set when an event enabled in QUES:ENABLE occurs.
Bit2  Error/event queue not empty.
Bit1 Reserved. 0.
Bit0 Reserved. 0.
Standard Event Status Register (ESR), Standard Event Status Enable Register (ESE)
Bit 7 Power-on. Set at power-up.
Bit6  Reserved 0.
Bit5 Command error. Error in command syntax.
Bit4 Execution error. Error in command execution.
Bit3  Device dependent error. Device error independent of commands.
Bit2  Query error. Output queue empty when request received.
Bit1 Reserved. 0.
Bit 0  Operation complete. Set for *OPC command.
Operation Status (OPER:EVENT, OPER:CONDITION, OPER:ENABLE)
Bit 0  Calibrating. Currently performing a calibration.
Bit 1  Settling. Control setpoint has not been reached. Pressure tolerance set by
SOUR:PRES:TOL
Bit2 Reserved. 0.
Bit3 Reserved. 0.
Bit4 Measuring. The instrument is actively measuring.
Bit5 Reserved. 0.
Bit 7 Reserved. 0.
Bit 8  Self-test in progress.
Bit9 Reserved.
Bit 10 Reserved. 0.
Bit 11 Reserved. 0.
Bit 12 Reserved. 0.
Bit 13 Reserved. 0.
Bit 14 Program running.
Bit 15 Reserved. 0.
Questionable Status (QUES:EVENT, QUES:CONDITION, QUES:ENABLE)
Bit0 Reserved.
Bit1 Reserved. 0.
Bit2 Time is questionable. Set when the clock has not been set.
Bit 3. Temperature is questionable. Sets when oven temperature is not within range.
Bit4 Reserved. 0.
Bit5 Reserved. 0.
Bit6  Reserved. 0.
Bit 7  Calibration is questionable. Set when the unit has not been calibrated.
Bit 8 Pressure is questionable. Set when the pressure is overranged.
Bit9 Reserved. 0.
Bit 10 Reserved. 0.
Bit 11 Reserved. 0.
Bit 12 Reserved. 0.
Bit 13 Reserved. 0.
Bit 14 Command warning. Set whenever a command ignores a parameter.
Bit 15 Reserved. 0.
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5.5

RS-232 |IEEE-488 SCPI (OD) (OA)
XON/XOFF XOFK( 13

XON 11

Control-C( 03
5.6
5.6.1 1 - 7252 GPIB (IEEE-488)- 20.000%FS
/* ____________________________________________________________________ */
/* Sample Program 1 - 7250 GPIB (1EEE-488) */
/* */
/* Controls pressure to 20.000 %FS */
/* ____________________________________________________________________ */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <conio.h>

#include "decl.h"

/* ____________________________________________________________________ */
int device; /* GPIB Device descriptor */

char buffer[256]; /* buffer for input/output strings */
double pressure; /* Pressure read from unit */

int status; /* Status register from unit */

int check_errors (void);

void write 7000 (char *s);
void request_7000 (char *s);

/o */
void main (void)
{
char *p;
/* ___________________________ */
/* Initialize GPIB Interface */
/* ___________________________ */
device = ibdev (O, /* First GPIB Board */
, /* GPIB Address of 7010 */
NO_SAD, /* No secondary addressing */
Tils, /* 1 Second Timeout */
0, /* No automatic EOl for transmit */
REOS+LF); /* Terminate read on Line Feed */

if (ibsta & ERR)
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{ printf ('GPIB Driver not installed.\n");

return;

}
[ ———_————
/* Initialize 7250 Interface
/*
/* UNIT %FS Set units to percent of full scale
/* PRES 20.0 Set control setpoint to 20 %FS
/* PRES:TOL 0.001 Set control tolerance to 0.001 %FS
/* OUTP:MODE CONTROL Enter control mode
S

*/
*/
*/
*/
*/
*/
*/
*/

write_7000 ("UNIT %FS;:PRES 20.0;TOL 0.001;:OUTP:MODE CONTROL\N'");

if (check _errors ())
{ ibonl (device, 0);

return;
}
/* _________________________________________________ */
/* Read pressure status until setpoint is reached. */
/* */
/* MEAS? Read pressure */
/* STAT:OPER:COND? Read status setpoint */
/* _________________________________________________ */

while (Ykbhit ())
{ request_7000 (**MEAS?;:STAT:0OPER:COND?\n"");
pressure = strtod (buffer, &p);
status = atoi (++p);

ifT (check_errors ())
continue;

iT (status & 0x10)
printf ("'Pressure = %9.31Ff\n", pressure);
if ((status & 2) == 0)

break;
b
/* ___________________________________________ */
/* Reset 7250 to Measure mode */
/* */
/= OUTP:MODE MEASURE Enter Measure mode */
/* ___________________________________________ */

write_7000 ('OUTP:MODE MEASURE\N™);

check_errors ( );

}

/)

/* check_errors : display all GPIB and 7250 error messages
/* return TRUE if any errors were found

£

int check errors (void)

{
REMOTE OPERATION 5-12
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*/
*/
*/



unsigned char status7;
int retval;

/* _________________________________ */
/* Check for GPIB Interface Errors */
) o */

if (ibsta & ERR)
{ printf ("GPIB Status=%4X Error=%d\n'");

return 1;
¥
/* _______________________ */
/* Check for 7250 Errors */
) o */

retval = 0;
while (Ykbhit ())

{ ibrsp (device, &status7); /* Serial poll */
it ((status7 & 4) == 0) /* Check error bit */
break;
retval = 1;
request_7000 ("'SYST:ERR?\n""); /* Get error message */

printf (buffer);

return retval;

3

/* ____________________________________________________________________ */
/* write_7000 : write a command to the 7250 */
/* ____________________________________________________________________ */

void write 7000 (char *s)

ibwrt (device, s, strlen (s));

}
/* ____________________________________________________________________ */
/* request_7000 : write a query command and read the response */
/) */
void request 7000 (char *s)
{

ibwrt (device, s, strlen (s));

ibrd (device, buffer, sizeof (buffer));
}
/* ____________________________________________________________________ */
5.6.2 2 - 7252 GPIB (IEEE-488)-
o */
/* Sample Program 2 - 7250 GPIB (1EEE-488) */
/* */
/* Zero Sequence */
o */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <conio.h>

#include "decl.h"

) o */
int device; /* GPIB Device descriptor */
char  buffer[256]; /* buffer for input/output strings */
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double pressure; /* Pressure read from unit */

int status; /* Status register from unit */
int check_errors (void);
int zero (void);

void write 7000 (char *s);
void request 7000 (char *s);

/* ____________________________________________________________________ */
void main (void)
{
char *p;
[ */
/* Initialize GPIB Interface */
/* ___________________________ */
device = ibdev (O, /* First GPIB Board */
4, /* GPIB Address of 7250 */
NO_SAD, /* No secondary addressing */
Tls, /* 1 Second Timeout */
0, /* No automatic EOlI for transmit */
REOS+LF); /* Terminate read on Line Feed */
if (ibsta & ERR)
{ cprintf ("GPIB Driver not installed.\n");
return;
}
/* ___________ */
/* Zero 7010 */
/* ___________ */
it (1zero ())
{ ibonl (device, 0);
return;
}
e */
/* Reset GPIB Interface */
/* ______________________ */
ibonl (device, 0);
}
/* ____________________________________________________________________ */
/* Zero : perform zero adjust of 7250 */
/* ____________________________________________________________________ */
int zero (void)
{

int cstat, pstat, tstat, rstat;

clrscr ();
cprintf ("'Zeroing™);

gotoxy (1, 5); cprintf (“Pressure Reading');
gotoxy (1, 6); cprintf (*'Sensor Temperature')
gotoxy (1, 7); cprintf (“'Reference Pressure')

/* ___________________ */
/* Enter Zero Mode */
/= CAL:ZERO:INIT */
/* ___________________ */

write_7000 ('CAL:ZERO:INIT\n™);
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/*
/*

do

wh

/>
/>
/>
/>
wr

/*
/*
do

wh

go
cp
re

_________________________________________________ */
Wait for calibration values to be within limits */

CAL:ZERO:INIT? */
_________________________________________________ */
{ if (kbhit ())

{ getch ();

break;
b

request_7000 (""CAL:ZERO:INIT?\n");
sscanf (buffer, "%d,%d,%d,%d", &cstat, &pstat, &tstat, &rstat);

if (check errors ())
return O;

gotoxy (20, 5);

if (pstat == 0) cprintf (“'Stable ");

else i1If (pstat < 0) cprintf (""'Out of Range ')

else if (pstat > 0) cprintf (“"Unstable (%2d seconds)', pstat);

gotoxy (20, 6);

if (tstat == 0) cprintf ('Stable™);

else if (tstat < 0) cprintf ('Out of Range'™);

else if (tstat > 0) cprintf (“"Unstable (%2d minutes)', tstat);

gotoxy (20, 7);

if (rstat == 0) cprintf ('Stable™);

else if (rstat < 0) cprintf ('Out of Range™);

else if (rstat > 0) cprintf ("Unstable (%2d seconds)', rstat);

}
ile (pstat '= 0 || tstat = 0 |] rstat 1= 0);

___________________ */

Start Zero Adjust */
CAL:ZERO:RUN */

___________________ */

ite 7000 (*'CAL:ZERO:RUN\N");

___________________________ */
Wait for zero to complete */

STAT:OPER:COND? */
___________________________ */

{ request_7000 (*'STAT:OPER:COND?\n"");
sscant (buffer, "%d", &status);

if (check errors ())
return O;

gotoxy (1, 9);
cprintf (“'Zeroing™);

i%e ((status & 1) 1= 0);
toxy (1, 9);

rintf (""Zero Complete™);
turn 1;
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/R */

/* check_errors : display all GPIB and 7250 error messages */
/* return TRUE if any errors were found */
/* ____________________________________________________________________ */
int check errors (void)
{
unsigned char status7;
int retval;
/* _________________________________ */
/* Check for GPIB Interface Errors */
/* _________________________________ */
if (ibsta & ERR)
{ cprintf ("GPIB Status=%4X Error=%d\r\n', ibsta, iberr);
return 1;
}
/* _______________________ */
/* Check for 7250 Errors */
/* _______________________ */
retval = 0;
while (Ykbhit ())
{ ibrsp (device, &status7); /* Serial poll */
if ((status7 & 4) == 0) /* Check error bit */
break;
retval = 1;
request_7000 ('SYST:ERR?\n"); /* Get error message */
cprintf (buffer);
return retval;
}
/* ____________________________________________________________________ */
/* write_7000 : write a command to the 7250 */
/* ____________________________________________________________________ */

void write 7000 (char *s)

ibwrt (device, s, strlen (s));

3
/* ____________________________________________________________________ */
/* request 7000 : write a query command and read the response */
/* ____________________________________________________________________ */
void request_7000 (char *s)
{

ibwrt (device, s, strlen (s));

ibrd (device, buffer, sizeof (buffer));
}* ____________________________________________________________________ */
5.6.3 3 - 7252 SERIAL(RS-232)- 20.000%FS
/* ____________________________________________________________________ */
/* Sample Program 3 - 7250 Serial (RS-232) */
/* */
/* Controls pressure to 20.000 %FS */
/* ____________________________________________________________________ */
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#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
#include <dos.h>
#include <time.h>

#define TRUE 1
#define FALSE O

#define TIMEOUT (CLK_TCK * 5) /* 5 second timeout */
#define XON Ox11

#define XOFF 0x13

#define CLEAR 0x03

#define DLE 0x10

#define QUEUE_SIZE 1024

char  buffer[QUEUE_SIZE]; /* buffer for input/output strings */
double pressure; /* Pressure read from unit */
int status; /* Status register from unit */

int address;

int portbase;

int intnum;

volatile int transmit_enabled = TRUE;
char inqueue[QUEUE_SIZE];

int ing_in;

int ing_out;

void interrupt (*old_vector) ( );

int check _errors (void);

void serial_initialize (void);
void write 7000 serial (char *s);
void serial_close (void);

int request_7000_serial (char *s);
void serial_write (char ch);

/* ____________________________________________________________________ */
void main (void)
{
char *p;
/* _____________________________ */
/* Initialize Serial Interface */
/* _____________________________ */
address = 4;
serial_initialize ( );
/* ___________________________________________________________ */
/* Initialize 7250 Interface */
/* */
/* UNIT %FS Set units to percent of full scale */
/* PRES 20.0 Set control setpoint to 20 %FS */
/* PRES:TOL 0.001 Set control tolerance to 0.001 %FS */
/* OUTP:MODE CONTROL Enter control mode */
/* ___________________________________________________________ */

write_7000 serial ("UNIT %FS;:PRES 20.0;TOL 0.001;:0UTP:MODE CONTROL\N");
if (check errors ())
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}

/*
/*
/*
/*

{ serial_close ();
return;

/* _________________________________________________ */
/* Read pressure status until setpoint is reached. */
/* */
/* MEAS? Read pressure */
/* STAT:-OPER:COND? Read status setpoint */
/* _________________________________________________ */
while (Ykbhit ())
{ if ("request_7000_serial ("'MEAS?;:STAT:OPER:COND?\n'))
{ printf ("Timeout\n™);
continue;
}
pressure strtod (buffer, &p);

status atoi (++p);

if (check errors ())
continue;

if (status & 0x10)
printf ("'Pressure = %9.31Ff\n", pressure);
if ((status & 2) == 0)

break;
b
/* ___________________________________________ */
/* Reset 7250 to Measure mode */
/= */
/= OUTP:MODE MEASURE Enter Measure mode */
/* ___________________________________________ */

write 7000 serial ('OUTP:MODE MEASURE\N'™);
check _errors ( );

/* ________________________ */
/* Reset Serial Interface */
/* ________________________ */

check_errors : display all 7250 error messages
return TRUE if any errors were found

int check errors (void)

{

unsigned char status7;
int retval;

/* _______________________ */
/* Check for 7250 Errors */
/* _______________________ */

retval = 0O;
while (Ykbhit ())
{ if ("request_7000_serial ('*STB?\n'"))
{ printf ("Timeout\n');
return TRUE;
}

status7 = atoi (buffer);
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if ((status7 & 4) == 0)
break;
retval = 1;
request 7000 serial ('SYST:ERR?\n"");

/* Check error bit */

/* Get error message

*/
printf (buffer);
return retval;
3
/* ____________________________________________________________________ */
/* serial_int receive interrupt for serial port */
/* ____________________________________________________________________ */
void interrupt serial_int ()
{
char ch;
if ((inportb (portbase + 2) & 0x07) == 0x04)
{ ch = inportb (portbase);
if (ch == XON)
transmit_enabled = TRUE;
else if (ch == XOFF)
transmit _enabled = FALSE;
else
{ inqueuel[ing_in++] = ch;
if (ing_in == QUEUE_SIZE)
ing_in = O;
}
}
outportb (0x20, 0x20);
3
/* ____________________________________________________________________ */
/* serial_initialize : initialize serial port */
/* ____________________________________________________________________ */
void serial_initialize ()
{
char msg[10];
int divisor;
unsigned v;
portbase = Ox3F8; /* COM1 = Ox3F8, COM2 = Ox2F8 */
intnum = 4; /* COM1 = 4, comM2 = 3 */
outportb (portbase + 3, 0x80);
outportb (portbase + 1, 0);
outportb (portbase, 0x00); /* 9600 Baud */
outportb (portbase + 3, 3); /* 8 Databits, No Parity, 1 Stopbit */
old_vector = getvect (intnum + 8); /* Save old interrupt vector */
setvect (intnum + 8, serial_int); /* Set new interrupt vector */
v = inportb (0x21); /* Enable interrupt */
v &= ~(1 << intnum);
outportb (0x21, v);
outportb (portbase + 1, 0x01); /* Enable receive interrupt */
outportb (portbase + 4, 0xO0B); /* Enable Interrupt, DTR, RTS */
serial_write (CLEAR);
}
/* ____________________________________________________________________ */
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/* serial_close : turn off serial receive interrupt */

void serial _close ()

{

unsigned v;

outportb (portbase + 1, 0);
outportb (portbase + 4, 0);

v = inportb (0x21);

Vv |= 1 << intnum;

outportb (0x21, v);

setvect (intnum + 8, old_vector);

3

) o */
/* serial_write - write a single character to serial port */
/* ____________________________________________________________________ */

void serial_write (char ch)
while (ltransmit_enabled)
while ((inportb (portbase + 5) & 0x20) == 0)

outéortb (portbase, ch);

}
/* ____________________________________________________________________ */
/* write_7000_serial : write a string to the correct 7250 */
/) */
void write 7000 serial (char *s)
{
iT (address == -1)
serial_write (CLEAR); /* Disable Addressing */
else
{ serial _write (DLE); /* Enable Addressing */
serial_write (address + 0x20); /* Address */
}
while (*s) /* Write string */
serial_write (*s++);
3
/* ____________________________________________________________________ */
/* request 7000 serial : write a commmand and read the response */
/* ____________________________________________________________________ */
int request_7000_serial (char *s)
i
int i;
char ch;

clock _t start, current;

write_ 7000 serial (s); /* Write Command */
i =0;
while (i < QUEUE_SIZE - 1)
{ start = clock ( );
while (ing_in == ing_out) /* Wait for a character */
{ current = clock ( );
if (current < start)
current += CLK _TCK * 86400;
if (current - start > TIMEOUT) /* Check for timeout */
{ buffer[i] = 0;
return FALSE;
}
}

REMOTE OPERATION 5-20



ch = inqueuel[ing_out++]; /* Put character in buffer */

if (ing_out == QUEUE_SIZE)
ing_out = 0;

if (ch == 0x0A) /* Line Feed? - End of response */

{ buffer[i] = 0;
return TRUE;
}
else
buffer[i++] = ch;

b
buffer[QUEUE_SIZE - 1] = 0; /* Buffer full */
return FALSE;

5.6.4 4 - QBASIC

REM $INCLUDE: <“C:\GPIB-PC\QBDECL_.BAS*
DIM READING AS STRING*30

CALL 1BDEV(0,4,0,12,1,&H40A,R7010%)
CALL IBCLR(R7010%)

CALL IBWRT(R7010%,''MEAS?' + chr$(&HOA))
CALL IBRD(R7010%,READINGS)

PRINT READING$

CALL IBONL(R7010%,0)

END

Note: EOM & EOS are linefeed
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6.2
1. [Previous]
2. / / (Menu/Setup/System)
3. [Previous]
6.3
7252 7252
6.3.1
7252
1 [Previous] MODE
2. | | (Menu|TEST|SELF)
Measure Electrical -
0 '000 Pneumatic-
= Diff
psi
Setpoint 0.000
Difference -110.000
[MODE] | |
3. ELECTRICAL( ) [F1]
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RIC Part #
Processor 7215-586-3
Clock 7215-586-3
Timer 10 ms 7215-586-3
EEPROM Tests the nonvolatile memory 7215-586-3
Oven Contact Ruska
Allow oven to warm up.
6.3.2
/

1.

2.

3.

4.

5.

6.3.3
reference port)(

6.3.4

6.3.5
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6.3.6

24 5
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1. ( 6.3.2
2.
3.
part no. 4-725).
6. 46.15
6.4
7252
7252
(Edit the coefficients 6.4.3)
6.4.1
2465 2470(
7252
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6.4.1.1

2. 700kPa Supply
110
3. | (Menu|Display)
4. 7252 (
5. 7252
6. (Gas Head) 0 [MODE] | |
7. | (MENU | CALIBRATION)
Primary
110.00 psi
272 Calibrate -
oL 288
HOZ 280
507 0.0000176
K1F 12870
K10 328
K11 0.0000200
K12 344
Last Zero 0000/00/00  00:00:00
Last Calibrate 0000/00/00  00:00:00
Sensor -
8.
7252
A A Primary (Sensor)[F6]
A B (
9. Calibrate[F2]
CANCEL
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1

1.1
1.2 1

Q"G*? On High Pressure Models, pressure must be removed from the test port. If

@ 5 zeroing an Absolute unit then the Test Port must be isolated.
OS§‘§

2
1.1 7252
7252 7252i (
Step -
Apply -
Tolerance -
Actual —
Adj. %FS - 7252
1.2 1

(Done)
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2.3 Apply

Clear

Enter

OK

222

21

1.1

1.2

6.4.1.2

4.1 [CANCEL]
(Done)[F1]

Adj.%FS

2.3

5.1 [Previous]
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6.4.2 ( )
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() DPC
T {\! 3 PRESSURE
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SYSTEM

PRESSURE & VACUUM
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6.4.3 (RPT
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1.
2. (Reference) 7252
3. (
4. [Mode] |
5. (Sensor)[F6]
(Atmospheric Sensor)
6. (Calibrate)
7. 7252
a. Step -
b. Apply -
c. Actual —
8.
700 1100mbar
9. [Enter]
10. [Enter]
11.
12.
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6.4.4

10.

11.

12.

13.
14.

6.4.5

7252

[Mode] |

(Sensor)[F6]
(Vacuum Sensor) A

(Calibrate)

50 350mtorr

7252

B
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1. 7252 (

2. [Mode] |
3.
(Sensor)
Ruska
Primary)
(Atmospheric Sensor)
4. (EDIT
CANCEL

5.
6. [Enter] [Clear]
7 4 5
8. [CANCEL]

(Done)[F1]
9. [PREVIOUS]
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6.4.6

" (Mechanical Zeroing Needed)"

6.5
OK[F6]
6.4.6.1
1.
2. [MODE] |
3. (Zero)[F1] Calibrate
psi Diff
Setpoint 0.000

Pressure 0 Qut of Range

Temperature 0.00 Stable

Reference 0.000 Stable
4.
5.
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0.000

psi Diff
Setpoint 0.000

Performing Zero Adjust

6. [PREVIOUS]
6.4.6.2

(Referernce Port)

1/8NPT
355
1. UNITS
(Unit)
Vacuum[F2]

2. [MODE] |
3. (Zero)[F1] (Calibrate)

Ruska

200mTorr( 100mTorr

4. ( )
5. Enter
6.
7.
8. [Previous]
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6.4.6.3 RPT -

6451 6452
1.
2. [MODE] |
3. (Sensor)[F6]

Atmospheric Sensor
4. (ZERO)
5. [Enter]
6.5
" Mechanical Zeroing Needed)
MODE
/
200mtorr

1.
2.
3. [MODE] |
4. (Sensor)[F6] Primary
5. (Zero)[F1] Calibrate
6. (Mechanical Zero)[F1]
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MAINTENANCE

psi Diff
Setpoint 0.000

Pressure 0 Out of Range

Temperature 0.00 Stable
Reference 0.000 Stable

6 5 (Allen screw)
T (RIC#7250-111)

Mechanical Zero

High

0.5200

= @ ——

e

(Allen screw)
(Allen screw)
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11.
12.
13.

14.
15.

6.6

(Control)[F6]

6.4.5

N

(Menu)[F6] (Test)
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Measure

Setpoint 0.000

0.000 m

psi Diff

AutoTune  Full Calibrate

[MODE] | |
(Control Band) 0 46113
( A)
( 35 ( 46.113
(Control Band Off) Control Band On
(Normal) ( 4.6.1.Appendix A).
Full( )-

Calibrate( )

(Calibrate)
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(exhaust)

(Auto-Tune)

Setpoint

Enter
Measure

Inner
Setpoint
Control
Rate
Apply
Release

6.7

7252

Oven Control Failure" |

80 240cc

Enter Full( )

(Auto-Tune)
15 45

0.000

psi Diff
0.000

AutoTune State 2

0.00 ABias
0.000 A Ad|
0 R Bias
R Adj

0
0
0

(Menu|Display)

50 Duty cycle

50 Duty Cycle 10% 90%
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duty cycle

duty cycle

Measure

0.00

psi Diff

Setpoint 0.00

On Test Closed
On Zero Closed
On Low Closed

On
On
On
On
On
On
On
On

DI7
DI6
DI5
DI4
DI3
DI2
D
DIO

On
On
On
On
On

(<10%)

ill

(>90%)

[MODE] MENU | TEST| SHOP 1 — MENU

(Menu)[F6] (Test)[F5]
Shopl[F5]
(off) (On) [Enter]
6.8
TXXX RS-232 9 2 3
3-2 5 5
1. UPDATE7.EXE < > IMG
2 TXXX 9600 8 none 1
3 Update7
4. img
5 Update7 TXXX
6.8.1 7252
7252
/ / / 2 MENU/TEST/REMOTE/SERIAL?2) ‘Ctrl'
RS232 /' (MENU/TEST/CONTROL)
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‘Download No’ Download
7252 IR17
( R OR99 1R01
1R011R08
1. 7252 RS-232
2. 7252 control|XRXX  zip UPDATE7.exe < >IMG
3. TXXXX 9600 baud, 8 databits, no parity, 1 stopbit.
4. Update?.
5. image ( img)
6. Update 7 (Complete
7252 7252
7252
6.9
7252
<7MPa 7MPa 21MPa
Valve Body Valve Coil Valve Body Valve Coil
88-1074 88-1081 88-1054 88-1055
Vent 88-1074 88-1081 88-1054 88-1055
88-1076 88-1078 - -
88-1076 88-1078 7252-109 88-1055
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7252-109 7252xi

88-1055 7252xi

11-763 TFT

11-764

7000-70 Sensor LED Lamp Assembly
7000-71 Sensor Photocell

7252-111

62-293

23-906

7252-100-005

7215-PCA-KEY
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1. GE RMA RMA

GE GE
a. ( part number),
b. (serial number),
c. (order number),
d.
e.

GE RMA

2. 7252

25 1/2 x19 1/2 x 12 3/8 inches.

4. (
3 inch N-95
7-1

5.

a.

b.
6.
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RUSKA INSTRUMENT CORPORATION
10311 WESTPARK DRIVE
HOUSTON, TX 77042
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7252
( )

20 0.001%FS/ 15 25
+/-0.005%FS

ISO
Ruska

2 sigma 95%

0.005%FS 1 sigma 2
2 sigma 2 sigma 0.01%FS
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7252i

7252i

25

100

(2 sigma)

0.005% RD

0.0019%RD

Ruska 2465

0.0010%RD

Al

0.000%RD

0.001%RD

0.000%RD

2%

0.0055%RD 90

7252i

25

100

(2 sigma)

0.005% RD

0.0075%RD

Ruska 2465

0.0010%RD

Al

0.000%RD

0.001%RD

0.000%RD

20

0.009%RD
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7252

7252
(2 sigma)
A. 0.003%FS
B. 3 0.0019%RD
C. Ruska 2465 0.0010% RD
D.
( Al 0.000%RD
0.001%RD
0.001% FS
20 0.0032%FS+0.0024%RD
7252
(2 sigma)
A. 0.003%FS
B. 0.0075%RD
C. Ruska 2465 0.0010%RD
D.

( Al 0.000% RD
0.001%RD
0.001%FS

20 0.0032%FS+0.0076%RD

13.8Pa 2sigma)
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1.33Pa(2sigma)

0to 5(0to 700 mbar)
0 20MPa

6.4
1 1 000 000

90-260 VAC, 47 - 63 Hz (50-400 Hz for i/xi models), 150 W
18 36

20 70
5 95 RH
5-60 in® (80-1000 cc’s)
7"Hx16.5"Wx19"D (178 cm x 41.9 cm x 48.3 cm)
20 Ib (9 kq)

inHg at 0°C and 60°F, kPa, bar, psi, inH,0 at 4°C, 20, and 25
°C, kg/cm?, mmHg at 0°C, cmHg at 0°C, and cmH,0 at 4°C
1/4NPT

120%
70kPa
100psi 115 FS
100psi 100%FS+15 psi
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A-1 7252

5-1000 psi 1000-2500 psi 15-50 psi 3000 psi
(0.34-68.9 bar) | (68.9-172 bar) (1-3.45 bar) (210 bar)
§ 0.003% FS 0.003% FS 0.003% FS 0.01% FS
0.0019% RDG/ 3 months
0.0075% RDG/year 0.01% FS

<0.004%FS /

<0.004%FS /

<0.004%FS /

<0.004%FS /

24hrs 24hrs 24hrs 24hrs
0.001% FS 0.001% FS 0.001% FS 0.001% FS
3 0 psig 0 psig 0.15 psia 0 psig
0.15 psia 0.15 psia 0.15 psia
Slew Rate® <20 <20 <20 <60
Standard none standard none
7252i
7252i
2 From 25% to 100% FS: 0.005% RDG
Below 25%FS: 0.005% of 25%FS
( 25 0.005% 0.05kPa
0.0019% RDG/ 3 months
0.0075% RDG/year
4 <0.002%FS / 24h
0.001%FS
3 0 psig
0.15 psia
Slew Rate® <20
standard
Opsig 0 psig.
10% 15
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<50 microns
-50 °C dew point
30 ppm

50 /

(absolute units only) Bypass Supply Vacuum Valve for High Pressure Gauge work

99.5%
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-313
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-330

-350
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500

501

502

503

521

531

/

(Menu/Display)
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533

OK

30psia

540

542

545

546

600

601

SCPI

(CAL

800

801
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