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Summary

 Why use Microsoft Products?

e Overall Architecture Schema

* Mixer Bias Measurement System

e Mixer Noise Temperature Measurement System
e Limitations of this Approach

1999-04-09 14:53:09 \\EAGL E\jeffland$\Real TimeMeeting\SIS_Software.ppt



Why Microsoft?

« All MS applications include “Visual Basic for
Applications (VBA)”
— Allows code sharing between VBA and stand-alone Visual
Basic (VB) applications

e Advanced debugging tools
— VBA and stand-alone VB use nearly the same user interface
— Can step through Excel VBA code into stand-alone VB DLL
— Can also step through VBA into Visual C++ DLL
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Overall Architecture Schema

 Code low-level (e.g. instrument control) routines in
stand-alone Visual Basic

 Store data in Access database file on shared NT
server

* Plot and analyze data using Excel via add-ins written
In Visual Basic for Applications
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Mixer Bias Measurement and Analysis Software

Architecture (subset)

Data Acquisition (Stand-alone Visual Basic)

Measurement Dialog
f mMVai nl nt f

bt TempMon_Cl i ck()
bt TakeData_Cl i ck()

Temperature/Pressu
re Dialog
f nifenpMon

Data Collection
Dialog
f mBi asMeasDat a

Stand-alone Visual Basic and Visual Basic for Applications

(same code in both)

CDataAccess

m sDat abaseDi r
m_sDat abaseFi | eName

Initialize()

Data Analysis [Excel (Visual Basic for Applications)]

Data Retrieval Dialog
f mTest Sel ecti on

Bias Data

bt Get Dat a_Cl i ck()
bt PressTenp_Cl i ck()

| > Grapher

bl nsert Record()

| bReturnRecordsToArray() W

Access
Database File
Tables:
PressTemp
SettingsActual
Meas
SISMixer
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Temperature
»| Grapher
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Mixer Bias Data Acquisition System

o User interface grouped
by mixer and
measurement

 Course plot of data
available during
acquisition
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Switch now cloger ta miker

;I Mew Miser

T Lo Frequeney
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| | Gluit |
4] 4255 54754 | M
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Select Mixer and meazure———————————————
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. ) ) Description
i+ Mizer 2 I Wizen Noize Temp | ElatSetip |
|F|s =10 ohms, 500 ptz j Start Data
# of Junctions = R Rawer ElatEetip | e Acouisition
[lesv (Stepping L0 Pw] = [ Haduare
Mates F—
Delete Meas Record | 2ter heating ;l Da?;v EE |
4] 4423 111 Llﬂl =l Databaze Info
71 I . Stored Setups
- Stepping Order———
¢ - Most Least -» I DBCombal j'
U Min: Max: # of Step
L5 oL Lewvelz Size:
. Temperatures
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Change |

i [0

Fixed Magnet Current: ID
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Mixer Bias
Data Analysis User Interface

e Written as Excel add-in
using VBA

— Mixer Info | =
Dievice (] :
Qutput Yoltage Test :j Date i 47699 8:50:53 AM _:_j ‘
— -INn Creates menus wnen Pans Rock Tos |
i Switch now closer ko mixer | Temperatures
i uiprnen Toks |
loaded =
— Measuremer t Inf
Date Description Measurement E Type
o Currently supports onl EESEE D A [Tov emmmiomn
47199 1:13:14 PM Rs = 10 ohms, 500 pts
417199 5:40:01 AM Rs = 10 ohms, 500 pts Motes
. /7099 5:35:32 AM Rs = 10 ohms, 500 pts -
b I aS d ata a n d D ewar 4/6/90 4:44:35PM  Rs = 10 ohms, 500 pts x| | arter heating

Initials i

temperatures

& Rectlinear Chart 3D Chart

_ Wi” be expanded to Include plor | Eias Current (uA) =] . Biasvoltage (m¥)  withparameter LO Power (mw)
noise temperature data

* Dialog box init routines query database to fill drop-down
boxes
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Data Analysis Results

o Graph drawn in il —
Excel using VBA 5009 e e
| —
. g 2400.0 —
e User modifies graph |2 = e
- é 250:0 /
by using standard | o 7
S 150.0
Excel commands 1000 A
0..0 S
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
Bias Voltage (mV)
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Dewar Temperature Strip Chart

 Included with bias
Temperature Data

measurement routine
° P I OtS Dewar Second Coax Switch Test ::,:UN,::: nnnnnnn |

° 300.0 | 4000
tel I Iperatu re and % 250.0 1" 2288 Temperature/Pressure
1% -+
& 2000 1 Se00 | TEmP77K
) = Temp20K
ressure dala S 1500 2000
® {1500 Temp4K
@ 1000 7 TempHotLoad
e 1 1000 P
. § 50.0 e Tsgo |* TempColdLoad
e Data are retrieved from I T
wwwwwwwww * PressDewar(x10)
N ~ b by e N ~ o ‘."’.
. s 9 =] < =3 o S g g FlowRateHe(x10)
Access database via f ;P PGPy loeemes
< < < < < < < < <
mmmmmmmmm

OOOOOOOOO

Excel

e Can update in “real-
time”
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Noise Temperature Measurement System

» Records data into
Excel spreadsheet

e Calls Active X DLL for
all instrument control

routines (written with
VB)

Receiver Noise Temperature (K)

Receiver vs . IF Noise Temp

350.0
y = 5.808k + 26.7%
300.0 RZ= y
250.0 2
200.0
150.0 —— Seriesl
' ” — Linear (Series1)

100.0 ~—

50.0

0.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0

IF Noise Temperature (K)

» Injects three different noise powers into IF to
distinguish receiver and mixer noise temperatures.
Least squares routines determine mixer noise temp

and IF loss
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Noise Temperature Measurement System Architecture

Active X DLL in Stand-alone Visual Basic

CGPI B

CHP436

CSt andar dDevi ati on

CNI 16Anl n

mblnitialized
m_i Uni t Desc

mblnitialized
m sError

bGoToLocal ()
bl nit()
bRead()
bWite()

bGoToLocal ()
bl nit()
bRead()
bConfi gure()

m bl nit
m_nSunf Squar es
m _nSum

m bSi mul at e
m_i Channel

?
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Init()
bConmpar eSt dDev ()
nGet St dDev()
bConmput eSt dDev ()

bReset ()
bl nit()
vRead()
sGet Error ()

Excel (Visual Basic for Applications)

CPw Mr

CBi as

m CPwr M r 436
m_CSt dDev

M _CAnal I n
m_i AmpsChannel

bGoToLocal ()
bl nit()
bRead()
nGet St dDev()

bl nit()
bReadBi as()
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Noise Temperature Measurement User Interface

Frequency = 250 GHz I
Frequency ———— — Maoise Source —
Erevious | [El: | A RiE e Lo CQuit I
v auto
RF Cald Load
Bias Poinks f=ICIF
- IF Measurements
£ da TestMixerl
4 dp Moise Inject 1999-04-07 16:02:17
6.0
b T 5.0
8 g >8 . T 4.0
2o o
m 2 56 ‘?7
n © 1 T30¢g
Y m
S £ —— Mixer Temp =
=Ff 5 s fLoss | 20
50 T 1.0
48 0.0
180 200 220 240 260 280 300 320
LO Frequency (GHz)
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Limitations of this Approach

* Locked into Wintel monopoly

e Active X DLL requires periodic registry cleanup
— via a call to DLLUnregisterServer|()

* No true inheritance for classes

* Code sharing between stand-alone Visual Basic and
VBA Is poor

— VBA can’t use VB’s external files containing code modules --
they must be imported into the spreadsheet file
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“Inheritance” with Visual Basic

CHP438

v

m_sError

m_iError

m_ blnitialized
m_sStatus
m_iDevice_Addr
m_bSimulate GPIB

CGPIB

m_UnitDesc
m_sError
m_iError
m_binitialized

binit()

bReset()
bGoToRemote()
bGoToLocal()
nRead()
sGetError()
IGetError()
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binit()

bReset()
sGetError()
IGetError()
IGetUnitDesc()
bGoToRemote()
bGoToLocal()
Classilnitialize()
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