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Tl —BAEIT Y RV ONATVNEXLE D,

node[l].smua.source.func = node[l].smua.OUTPUT DCVOLTS

node[l].smua.source.levelv = 0

ATVT FEHRTRIAN T AT ES 20, a—FORFE, FATAE—R2M ETEX T, DACREROHI T, ROIAY 7 ZHVE

HINTVET,

MASTER = node[1] --Alias indicating control is via Node 1

SLAVE = node[2] --Node 2 is controlled by MASTER via TSP-Link

IOUT1 = MASTER.smua --Alias for SMU measuring current output #1
--I0OUT1 is equivalent to node[l].smua

--Alias
--I0UT2
--Alias

IOUT2 MASTER. smub

DIO = MASTER.digio

for SMU measuring current output #2
is equivalent to node[l].smub
for Digital I/O of 2602 #1

--DIO is equivalent to node[l].digio

VPLUS = SLAVE.smua

--Alias for SMU supplying V+ and measuring current draw

--VPLUS 1is equivalent to node[2].smua

VREF = SLAVE.smub

--Alias for SMU supplying reference voltage

(Vref)

--VREF 1s equivalent to node[2].smub

IAVT RGPV TWATVT R RETHEHENTOER S, ERENTAV T AT 2L, XY R2ROEIICHHRAET,

IOUT1.source.func = IOUT1.OUTPUT DCVOLTS
IOUT1.source.levelv = 0

LZOT TV Ir—ya YNTOERE, UFORF2 AV IhSHMLUE Uz,

+ “Optimizing Setup Conditions for High Accuracy Measurements of the HI5741,” Intersil Corporation, Milpitas, CA, Application Note 9619, May 1996.
+ “Digital-Analog Converters Are a ‘Bit" Analog,” Maxim Integrated Products, Inc., Sunnyvale, CA, Application Note 1055, April 16, 2002.

* “Understanding Data Converters,” Texas Instruments, Inc., Dallas, TX, Application Report SLAAO13, 1995.
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Vref = 10 --Use +10VDC reference voltage

IoutMax = 0.002 --Max expected current output

Nplc = 0.001 --Integration time for SMU A-to-D converters (in terms of power line cycles)
Nbits = 8 —--Number of DAC control bits (digital inputs)

Ncodes = 2”Nbits --Number of possible control codes

MaxCode = Ncodes - 1 --Decimal equivalent of full-scale code (255 for 8-bit DAC)

Lsb = Vref / MaxCode --Nominal value of least significant bit

—HRINCIE, RO ER S — 7 A BilEd A0, HIESROVHREZITVE T, COBITIE, FIHERE CHIMEREE L2, MER
RELL VY BV AE—REREETOTOVET, 4DDSMUTNTHEBICHER ENE T, /—R1 SMUAD+Y Y Ry T a< >y RO—#xRk
NETH

MASTER.reset () --Reset all Node 1 logical instruments to default settings
IOUT1.sense = IOUT1.SENSE REMOTE --Use REMOTE (4-wire) voltage sensing
IOUT1.source.func = IOUT1.OUTPUT DCVOLTS --Configure SMU to source DCV
IOUT1.source.rangev = 0 --Set voltage source ranges;

--2602 picks appropriate range based on programmed value
IOUT1.source.levelv = 0 --To measure current, source zero volts on lowest range
IOUT1l.source.limiti = 1.2 * IoutMax --Set current compliance limit (20% over max)
IOUT1.measure.nplc = Nplc --Set integration times for all measurements
IOUT1.measure.autozero = IOUT1.AUTOZERO AUTO --Autozero for max accuracy;
IOUT1.measure.rangei = IoutMax --Set up current measurement range; Measurement

--range for source function fixed at source range val
IOUTl.measure.filter.type = IOUT1.FILTER REPEAT AVG --Use REPEAT filter
IOUT1.measure.filter.count = 5 --Reading will be average of 5 consecutive measurements

IOUTl.measure.filter.enable = IOUT1.FILTER ON--Enable Node 1 SMU A digital filter
--Set measurement parameters the 2602s will display
(1f display is enabled)
--Displays can be disabled to improve test speed

MASTER.display.screen = MASTER.display.SMUA SMUB --Digital port isn’t affected by reset so user
must set desired initial state

DIO.writeport (0) --Set all digital control bits to zero

DIO.writeprotect (16128) --Write protect bits 9 through 14, which are reserved for

-—component handler control in this example.

TRGEN T2 T35 E, DACRBDHITINE T, TTTR. Toyp i F CHHNBINLIAE EDNLAED A& TN LET, Z OO
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WPECREL X, B 5V —AA=ZRN S IEERIEEERE LTIESNE I, WL FEKTY,

IOUT1.source.output = IOUT1.OUTPUT ON --Turn ON SMU outputs
ioutl = {} --Declare table to hold measurements at output IOUT1l; table index begins with 1

for j = 0, MaxCode do--j is the code applied to the digital inputs

DIO.writeport (j) --Apply digital inputs

delay (0.001) --Allow Ims settling time

ioutl[j+1] = -IOUTl.measure.i() --Minus sign corrects for polarity of measurements
end --for

IOUT1.source.output = IOUT1.OUTPUT OFF --Turn OFF outputs of all SMUs

WENTTTHE, /—F1DTest Script Processorld 77— 2Dt H L ATHIEZITWE T, A7V T FERBICILREES 17 Z UM
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--Compute maximum integral nonlinearity (INL)
--Check for monotonicity; Compute maximum differential nonlinearity (DNL)
--Slope bf and intercept bf are the slope and intercept of the best-fit straight line

inlmax ioutl = 0
dnlmax_ioutl = 0
mono ioutl = “Monotonic”

for 3 = 0, MaxCode do
inl ioutl = math.abs(ioutl[j+1]-(slope bf * j + intercept bf)) --Calcs for IOUT1
if inl ioutl > inlmax ioutl then



inlmax ioutl =
end --if

inl ioutl

if 7 > 0 then
--Test for monotonicity

diff ioutl = ioutl[j] - ioutl[j-1]
if diff ioutl < 0 then

mono_ioutl = “NON-Monotonic”
end --if

--Compute dnl and test for max.
dnl ioutl = math.abs(diff ioutl - Lsb)
if dnl ioutl > dnlmax ioutl then
dnlmax ioutl = dnl ioutl
end -if
end --if
end --for

inl ioutl 1sb

_ _ inlmax ioutl / Lsb
dnl ioutl 1sb

dnlmax ioutl / Lsb

--Express INL and DNL in terms of nominal LSB

IFETFELDACSTA—EZNE I ENS &, TSPIMERMRAE L, 73— YD SR ZHELET, TSPIX, TV E Y MSZ—y 7% J—R
1IODIOR—MCEZTCLICIH->T, BYEE 7 avy REEEANY RATEELET,

if PartStatus =”GOOD” then
DIO.writeport (GoodBitPattern)
else
DIO.writeport (BadBitPattern)
end --if

--Send “good part” bit pattern to component handler

--Send “bad part” bit pattern to component handler
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--Send the monotonicity results and max INL and DNL values measured at IOUT1

print (string.format (“%s,
--Display INL & DNL on front panel displays
MASTER.display.clear ()
MASTER.display.setcursor(l,1,0)
MASTER.display.settext (string.format (VINL= %$1.2f
MASTER.display.setcursor(2,1,0)
MASTER.display.settext (string.format ("DNL= %1.2f
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dnl ioutl 1sb, inl ioutl 1sb))
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dnl ioutl 1sb))

¢ TSP-LinkDAT—% A% F v 79 %ICid, “print(tsplink state)”
EEELET, JHEE “online” 721 “offline” DWFNMITiRD
EC

o TSP-Linkh 4751 VD51, “tsplink.reset()” Zi%EL T
vk VI LET,

o KAV IA—TFF L “YAZ—=" TSPHSTSP-Linkz1) 2w k
TEET,

RARIY FO—S A DAY R 226003 —RICEEL.
— NI O T I TNVEELRDEDTEETH, 26007 —AD
FER. 522 TAMAZY T M ea—RUTHITT BHERETT, IS
M, AZU T MIHEEAMERIT Y ROUAMIE P EST, —i
IOl AN LA ANST v IO QU AWy e pal Gl - A i A A A
LEUTERTEE T, AV T MIEEDTFAMTT ¢ 272 L
TERTEETH, r—AL—TIE A7V T FOIERK, B, T35
Bt & U CTest Script Builder& W97 7V r— 3 vz fEL T
9, COVT Me@HTUE, A7) T MR F AR
AEVICHEHICA Y a—R L, F4TTEX T, Visual Basic, Visual



C/C++, LabVIEWZ EIDFFETIEE NIz ATV T M, [FRRICH
o a—R, ETTEET, Volz ARZY T MOIESRNEDAEY
RSN U, 70y BRIV S EFTTEE T, DACRERDY
YIWAY) T M ea—RUTHEIT9 555, DACGHBRICKA BRI
TOMBDMERENE T, TERENBEED1DTH % TestDACIE.
TSPHEEDTANLY B T4 7L UTHEHREL . DACERERE 1T Bt
DT FIEREHEMLOHLET, ARV I A—FHR ARy
MZ “TestDAC()” ZEET B L, TARRIANFITENET,

26028 I UL, W OICT — 2% KA a3y ba—
FNTEETH0EN D E T, Hifliz “print” IV R
R, REICSU T — 2 RIS TEEY, HhFa—h o7 —4%
535728, ZNFNOPrinta <y RIS T 2R A N 0754
D “enter” X EFINTHRLENHDET,

HEEYAL

DACHBAY AT LML, 7 —AL—DWebt1 bwww.keithley.

com SR T A—RARERY Y T TAMAT ) T M e df 1931

3 IR OEEDILETT,

1. r—AL—=260282F %> XY AT LY —AA—=2 25

2. PC, BXUKPCI-488 GPIBA 27 —A/—N, £7213KUSB-
488 USB-GPIB7 X 74

3. r/—AL—T7007 IEEE-4881 > 2T = —Ar—7)l

4. CAT 5e %7zi% CAT 6 ENET 77 —7)U (TSP-LinkZ/t L7z, V—A
A—=Z 2B D)

5. AD7523]N 8 hERDAC (V> 7IVAZY) 7 MITDDACET
IV L TIRGL)

6. TANI4 I AF v H NV BT (AR AT LO—E LT
WFE, A7) T N7 B THIUIARE, )

7. HAZLDB-25F %)/ ONY RT « A V2T 2—Ar—T ) (V—
AA=REINY RSDA VR T 2 —=A M, F RS AT LD
ELTRE, ATV T N eF 79 5720 THNEARE, )

8. TAN)—=R(V—=AA=RETANT 47 AT ¥ DR H)

FERONERTEHESALLENSE T ENHH KT,

All Keithley trademarks and trade names are the property of Keithley Instruments, Inc.
All other trademarks and trade names are the property of their respective companies.

KEITHLEY

r—AL—A VAV A IS A 0 105-0022  BEESEXIEREL-11-1 —a—E7E ) — A X T—13F
KB oe X H.2-1-61 MIDIZ 7 —TF 06-6946-7790  Fax:06-6946-7791

K 540-6107
Web: www.keithley.jp

© Copyright 2005 Keithley Instruments, Inc.

Printed in Japan

T AN AT LD

Z OB AT LI, EREEEE L NVOHINEIEHE

OBRERHATVE T, Tz, H—DibRIRE(T /o537 15—

RMERDAEL T E) TR, NP =R EELEVE VAT LIRS

NTVAEETE NN —RLN VO D ARETT, CThHDEER

BHLNIUEEWTZD, HIO W=D B4R — R —72 (R H# T 200

BNHDE T, (REDTEIIE, LLFBHDE T,

o IR —Z—MERRIRE AL WK IICT AN T T AF ¥
iRt %,

o P OREDEARL —2—72(RH#ET B0, #HllETINA A%
fEFICPHTS, T2 & Z21E, VT O HEKIEE T, HE %
M5 &, BRI DRENED D 5,

o IR —Z—h i TE LB TR C2EICH BT 5, 28
kxS 5 LT, ADMEL AV DIIHEL AT AR —
2—3REEINS,

© TANTAGAT ¥ DIVA=DFIHER, BEEO@EWT 2 —)b
=T A=Y ALy FNEFEEY B LT,

o IR —R—IN, FANTATAF ¥ DN T 72 AL H—R
B =7 U 0§ BN RO CHEI N RSR[5,

o YATLDITRTOI—Y—IC L —= 7 R E L. IR 75 G
Bk, BRUHRDSHEFEITECONTHFEES,

RS AT LOREE. AT L—5—, WERE L hiEbT

AR —2— RFEE DR R I LR UL RD

ES N

*03-5733-7555 « Fax: 03-5733-7556

Email: info.jp@keithley.com

No. 2614
04055KGW



