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Design and realization for digital store oscilloscope automatic
cal ibration system based on GPIB interface

Lu Yantao', Yu Yuehua®, ZhuJiangmiao®, Liu Mingliang
(1 Oschool of Electronic I nformation and Control Engi neering, Beijing University of Technology ,Beijing 100022, China;
2[0 National Ingtituteof Metrology,Beijing 100013 ,China)

Abstract : Digitd storeo<cilloscopeis atype of osclloscope that changes analog signal testedinto digtal dgnal
and stores it and dsplaysitin analog or digital signd way. Both analog oscilloscope and digitd storeo il lo-
scope are frequently used for observing signal waveform and researching pul se signal parameters. Insuring the
accurateness of measurement s, it's necessary to calibrate all kinds of specifications of o<illoopes. Whereas
there isn't any osdlloscope automatic calibration system in our country , a dgita store osdllo sope auto matic
cdibration system isdesgned and redized usng Microsoft Visud C+ +6.0 programming environment based
on GPIB intefaceinthi spaper. It can cdibrae dgitd store ostilloscope quickly and automaticall y , store the cdibra
tion data in dat dase and then make a cdi bration certificate automatically by VBA. The sygem can support new dgita
dore ogilloscopes eadly by writing new oscilloscope controlling files.

Key wards: digitd storeo<cilloscope; automatic cdibration; GPIB interface

00, 000000000000000000
00000 ., 000000000 ,000000

000000000000 oooo,.0o000

0000 ,0000000000000000

0000000000000 oooooao 000,000 VC+ +6.0000 ,00000

0, 0000000000000000000 GPBOOOOOOOOOOOOOOOOOOO
0000000000000 0O0O0O0O0O000 000000000000 O0O0ooooooon
oot . ,puguoooooogoooon 00 GPIBO O ,000 0 IEEE488.2 000 SC

100 000



094 0 00 0d 0g 0og gg

280

PO0O,0000O00O0OOOOOO,000
ooo e+ +6.00 0000000 ,000
ooobo ,0oobooobbouoobooobo o
ooooobo oubooooboooboooo
oooooboooono ooooooooo
ooooobooooo ., ooooobooboooo
ooooooboobooooboooobooooo
uooono  oooobooob ., boooo
ooooooboooboooboooboo

OoooOoooodg

O
O
O
]
O
O
u
O

20000000

0100 ,00oo0booboobos3bono
oobo:bo0oo0 ., 0po0ooooooogn
0oooooYoooooooo pc,00000
000 FlukeO OO 9500BO0 00000 0O

EN=ETS
: e
ﬁ GPIB @ >
| wrmitnms | [ osooskemiy |

i ‘f}%D

iggbogoobobooooon

GPBOOOOOO osoBUOOOO0OOOOOO
uoogooogsosbibodooooonogn
ooooooobooooo  obooboooobooooo
0000000000 AukeDOOOOOODO 9510,
obogoogscopsO0OO0 0000 1.21GHzZOO
oooooboboobooon ,0boobooooon
000000000 vBsript OO VBADOO 00O
oooooo  oooooo

sppgonbooo

0000000000000000000 M
00000 mCcO0O0o0mOooomOuoon
0000000 DMO00mOOoomooao
0000000 mMO0000v(0O0)00 00t
(00)DO0ODooOooooOooooooooo,.o
0000000000000 00000o0o0on
0o0o0o0o0oO0oO00000000O0O0o0o0oooon
000000000, 0000000000000
0000000 ,000000000000000

WordO O O0O0ODOOOO

200000000000  00b0o00oboo
osoBUOU0D 000000 0O0ODO0O MO MO MmO
o000 ,0booobooo0boobooboon
ogood

B TAESADRARE Lok - TD5I062H
XRFY NRREY FRERN weRe ¥ho
Dad €1 c2

¥ 5 0& % 508
_BWER | Weke | ou Oc FME | aF |

w000 FRBERE.

e Unable te resd sutput rise tiss nT

U2000000

3100000

obooobo0o200000000Db00000O0
obOO0bO GeBOOOOOOODOO 9008 000
ogbogobogpooesecoBnooooogn
ooboooboo,;0o0boo0obooboobooboon
oobooOobogoesocB OO nnooobooad
uobooboooboooonooogn 95008
oobooOoboooooeseoeBODOOOOOOO
O(@O0O0)0Do00o0; 000000000000
uogboobooobooob ., booboobogn
oobooobooboobooobooobooooo,
ooooooooo

o0, 00o00bbo0obb ., boooboo 300
oobooobo30o0 ., 0oobooboobooon
ooooo(O),0ooboboooobboooooon
ooo01mv/div,D0OO 66,0000 6.00mvV O0
O(0);00000000000000 1 mV/div
(0O)O0o00DO0DbO0obOOobOO0ObOO0O00 6.00mvOd
ooboooboooboobooobooboooboogn
I G < 00
mv 0000 593 mv, 0000 :

_0Ooo-goo
U0 =500

100% = - 1.17%
ooobOoboooooooooo (D)oo

5.93- 6.00

0=
* 100 % 6.00



DO 4000 D00 0:00 ePBOOOOOOO000000000000 09

0000000000

420000000
SR U (U B DRI 0000000000000 0000000
! O0000000 ,0000000000,000
HEERNLEENEED 0000000000000000000000
_1 O00,00000000000000,0000
BRI MRN KRR, TR 0000000000000000000 0
000000000000 000,00000
RTRT H RIS O000000000000000 000000
O0O00000000000000000000
O000000000000000000000
O00000000000000,0000000
0 3000000000000000 (DoOD)ODDODODDOODODDDODODODODODDODOODOD
_ O0O000000000000000

1mV/d|vDDDDD,.DDDDDDDDDDDD 10400 000000000000000
000000 2mV/div,000 6,0000000 0000000000000000000 .00
OOo0002mV/dv,00000000,0000 e
e e O000000000000 ,000000000
3HEDDDDDDD_ O000000000000000000 000
O0OOO0OO000O0 Microsoft AccessO 0O OO O 0oOoOo0OoOOO0OO0000C00O0OO000000
00 ,DDVisuaJS]++D ADOD D OO0DOOD 000000000 0000000000000
noooooooTo O000000000000000000000
0oooooooooooooonono .o 0O,000000000000,00000000

00000 1MQOO ,000050Q00,000
000000 000000, 00000000 ,0
00000, 00000000 .,00000000
00ooooooooo
000000000000 0O00o0o,.0oo
oo[elO
3.300000000a"
000000000000 00000,000
oo[elO
3.40000000
000000000000 00000,000
Oo[e]o

A000goboobbodoooooboobo

4. 100000000

ogboooboooo ePBOD ODOOOoOoOOo
o 0o0ooooooooooboooboobogn
ooooooo ., ooboooboooboooboon
oogooobonbobooobooooooogn
o0 0oo0oboboboooboobooobooo,.gon

D000000000O000000
ﬁv'“'L\ TDSI000B R FNERELL FEBETIOI6 & HE

_ﬂ_{ T
M TDS7000 KSR AERL R T 4 L

.M Agilent 54640 RINERELBHIATO NS X

REEZIHFFET

40000000000OOO
gboboboooooboooooo

500 000

0000 ADOOVBA OO ,0 O Microsoft
WordMicrooft Access 00 OO ,0 Microoft Vis
ual C++ 60000 ,00000 GPBOODOOO
00000000000 ooDoooooooon
000000 oooo0O045mnO00 506
min,OO0000O0000O0O0O00OOOO000O0

(000 1070)



og4000

gbo:oooboobobooooboonb mo7

oboo0ooo0oobooboobo,;bo2500 4 500
m/h00 00,00 3000 BSTER TRZOO
Glooo/DNISO OO0 OOOoOooooooo b

ogoboooooooooobooobooobo
Oo3000

KDS° 4[]

—J

ogoooboob booboooboobooooon
oo  oboboobo o0bo  ouoooogn
00  0o0b0bo0booboooooobooooon
oooon boobooobobo  boobooogn
o0 ,0o00o0odbooobong o 5%0

—

100000 02000 300 4000005000 Ue0 0 O7y000O0O0O O8OO0D0O Oo0OODDO
10000 0112 bNeo O O 012 bN100o O 0O 013 DN150 O O 014 DN200 O O 015 DN300 U O

g3ggogooboobooooooon

00000000000 ,.0000000000,
0000000000000 O0O0O000000
20040 8000000000000 0OOO0O,O
02000000, 0000000000(@O)0
0000000 ,.00000000000Mmoo,
0000000000000 O00000000
ooo

ogoooo

(110000 ,000 ,00. 00000000000 0O
[M].00:0D0D00OD0OO0O ,2001:345355.

[210L1 CH H,DAIJ M. A gas mass flowmeter with two
measur ement limits[J]. Measuremnt Techniques, 2005,
48 (5) :487-491.

(OoOg 950)
oooooooooao

ooooon

[11000 ,000,000.visuad C++00000000
gobooood.cobobooggd,2005(9):
50-52.

[ 2 1 ONationd Instruments Corporation. Measurement studio ref-
ererce[ Z]. Naiond Instruments Corporation,2001.

[310000,000.00 ve++6.00 cgPBOOOO0O

[30000.00000000000000(J].0000
0000000 1999 ,1:2-4.
[4]0000,00.000000[M].00:000000
[0 ,1994:9397 ,188-219,230-244.
[5]0000.000000000000.000000
(01.00000000 2002 5:37.
[6]0000000000000. VGL6520080 0000
000000mMOoO0O0ooo(s.

(710000 ,000,000,0.00000000000
00000000 ([3].00 ,2005,32(12) :52-60.
(8]0000000000000. ¥Ge43-20000 0000

0000000MO0O0000o0(s).
[9]0000,000,000.0000000000000
[31.00000 2008 ,24(4) :24-30.

O00].0000 ,2004(7) :26-27 ,30.

[4] DJENNINGSR.O0 Access20000 0O OO0 [M].O
0:0000ooogg ,2000.

[51000.,000 ,00.vBAODODODODODO OO O [M].0
0:000oggg ,2005.

[eljooon0o . 000,000 0.00 ePeBOOOODOO
goooooooooooo.ocooooao,
2007 ,30(1) :86-88.



