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o
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AFG3000 %7
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Tektronix DMM4000

DMM4020 DMM4040 DMM4050

5.5 6.5 6.5

0.015% 0.0035% 0.0024%

2x4 wire ohms, M ox4 wire ohms iz, 2x4 wire ohms, Jii#, J 1]
J& A , A, W

B L BB L, TrendPlot™, FEIRFE, Ziil

WE: BT W BeF P

NIA use USB

RS232 & USB adap. LAN, GPIB, RS232 & USB adapter

100 1000

3 years

NI LABVIEW SignalExpress Tek Edition

RN R T fE




Tektronix PWS2000 % 41| 4 = H s

7% i B A & YR SR

PWS2185-SC PWS2323-SC PWS2721-SC PWS2326-SC

90 W 96 W 108 W 192 W
ZENAN 0-18 V 0-32V 0-72V 0-32
LY 0-5A 0-3 A 0-1.5 A 0-6 A
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tmfmﬁm)\ﬁ? Liﬂiﬁi%
7 E/ﬂ/lf(:

BHIES . BHITHFIES

Sensor

i
N —>
—»
—»

SPI

uController

Sensor

AD

LCD
Controller

Display

|

Status LEDs

Counter

=
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N oot
A IC R L7 5 uE Vi I FE R T A
= —HEs R4+ 16 i Bus
= HRIAT R H Sl R RN Faraie
= Wave Inspector®i JE i Fe it 148 = AAsid D
= HEhIER RS AT T RE

-

MSO2000 Series MSO4000 Series
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12C A Z TR
Inter-Integrated Circuit Bus

- A a4 @ 4

ROW | Ack ‘Datau ‘ Ack0d | Datal | Acki ‘ |Datal'~£ AckN

7 or10 bits | 1 bit 1 bit 8 bits | 1 bit 8 bits 1 bit | 1 bit 8 bits 1 bit |

11 Philips Electronicsf) %
PR i XL ) L 26 (Data & Clock)

i ik ) 32 G AE P
— BEFHIIAL

Start Address Data ... Stop

[{z7)-{0: 80}-D: 1A{EF H{F7}{ FE {FD)

12C_DATA T[] U LI U+ 1

| 2C_CLK————JimiiL_ AL i, Ao
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MSOJRE 515 5 7K as I 12C 2 28 fih A2 D e

ARSI BTN %

= UG/ Start

= HF iR repeat Start

= {517 Stop

= L KHfIA Missing Ack

= Hhhl Address

= %¥(¥i& Data (1 — 5 bytes)

= Ml A E Address/Data

Trigger On
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I SPI Bk i

Serial Peripheral Interface Bus

= Motorola 1)zt CLK

= U 2R B A AR SS__,
— Clock from master to slave I 4 Master MOSI | Slave
— MOSI: Master Out Slave In data 3= i ~ MISO

— MISO: Master In Slave Out data T M &
— SS: Slave Select signal from master to

slave M & k(55

= Master — Slave protocol with individual
slave select signal (SS)H 1% {5 51

FE 3 ML
Master Out Slave In St
(MOSI) 15 Hex Data op

= MOs 15§

Start

SPI_

SPI_
SPI_
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I MSOIE 7513 % 7k B8 ISP Ze il &
TEX RS L BT XA %
= SS: Slave Select active or Start of Frame Ji & {# e siic ah {7
= MOSI: Master Out Slave In data ==& MW E
= MISO: Master In Slave Out data M & i 5
= MOSI & MISO data =& M [Al1E 4 I H

Trigger On
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MSO /AT Je 2l A A it D e

EABIFITE LI %

= REEIT R AR

= RN AR
— i I 1 2 B AT I Bl ) 2

J[1.00us 1(5.0005/5 | [ n;.r 1.50 V|
| I i |

W-+v0.00000s 1M points |

|D15 Do |
|== Timing Resolution: 2.00ns |
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EZ = IS INIEINNRTRS

BWHIES, SPI, 1°C FIH{T.E %%

uController
A
1°C LCD Display
I°C
SPI
I b
—

N/ —> Status LEDs

A/D § FPGA
[F—
— Counter E§

Sensor Flash |
Memory "l"

Tektronix-
/



I — MR A X RGN

MBI (F 4, SP, 12C AT 8 26175

Sensor

Analog
CH1 L——

TR

uController

SPI Serial
D8, 9 & 10

SPI

I°’C

12C Serial
DO &1

- Display

'@ [

—>

Sensor

AD

=

» Controller —™

Status LEDs

Flash
Memory

Counter E@ Error

Parallel D11, 12 & 13
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TERFE ) 12C R &l Bk

Triggered on 80 hex data

1°C =&

Parallel

SPI

SP1_SS
SPI_MOSI
| |

| (s00MS/s | [ Address
MR points Il

(@D 500mv ] [200ps
i+~ 600.000us

"'m;"'|
| Timing Resolution: 2.00ns
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12C =&
12C_DATA
[012C_CLK

Parallel

SPI

SPI_S5
SPI_MOSI
84SPI_CLK

(@ So00mv

R SPIFIIFAT
2R I5 B

iy s e B s

) [200us ‘ (500MS/s H ~ ) Address ‘

i+~ 600.000us 1M pomts

(D15-D0 |
| Timing Resolution: 2.00ns
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A 1) et YRR AR Ji P

BRI 12C 77 hex bk oAb N 242 76 %
LY LCDIE Hil s

Sto

12C =&
12C_DATA
[0]12C_CLK ARAATL_ MMARARARRL AR AAAARARARRFARARRARTAAR._ A i

Parallel

SPI

SP1_SS

SPI_MQOSI |
8 4SPI_CLK :

(@ 500mv ) ‘200}15 ‘ ‘500[\15!5 ‘ ‘ " (1) Address ‘

B+ 600.000us 1M points

(D15-DO |
| Timing Resolution: 2.00ns
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AT S E FISPI HI Parallel Busizl

12C =&
12C_DATA
[0 ]12C_CLK

Parallel

SPI

SP1_SS
SPI_MQOSI
84SPI_CLK

(@ 500mv

ORI 5343 M SPIAN
parallel busf) 4y

(S00MS/s ‘ ‘ " (1) Address ‘

||l ¥ 600.000us ‘ 1r\1 pomts

|D Do |
| Timing Resolution: 2.00ns
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/] Wave Inspector® Ji{i Kk

Parallel bus D2 activity

8

PrevVu M 200s @ & 2\

o~ = s i ;
______ seNsor_277 N/ U P~ g

12C =& &
12C_DATA
0412C_CLK

Parallel

SP| |

SPI_SS— 1

SPI_MOSI
|8 1SPI_CLK S By gUgEgly :
(@ soomv Z 10.0 s 500MS/s || (1) Address |
SPI 15 data to T |+ 600.000us ‘ ‘1[\1 points ‘ ‘
D15 Do |
analog mMuXx | Timing Resolution: 2.00ns
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AR I 12C HBdky K Y 22 e e

1 12C B s wE S R ML BIFPGA (N BLCDEE il #8

g i
D2 IR AR IR AN B
FILED &7~

FPGATEES TR 1] Lt
i [R) 38 ik SPI1E
éﬁyi i< Q/\M UX T1SPI_CLK

(@ 500mv I‘ZOOps ‘ (500MS/s H " (1) Address ‘

i3+ 600.000us | 1r\1 pomts

(D15-DO |
| Timing Resolution: 2.00ns
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B e i PR T R HERE (#7: LEDAZD)
ML A3 Al 55 MUX Out, SPI, 12C fI7-77 5 46

uController 1°C Serial
DO &1
Sensor 3 -
Analog CH1 SPI Serial He LCD Display
Sensor D8, 9 & 10 . ) ¢ » Controller [—™
SPI "c
[ L T
"\
—_— Status LEDs
I:I A/D § FPGA
— A Counter Error 7
Sensor Flash |
Memory "l"
Digital
D14 Digital Parallel D11, 12 & 13
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T IO AT I e Bk

) ;T A2 E Pa i & Value

| I

L g Lo m 'I i i ) | | | | | i | i | | (I | { | | ! | 4 |
AT FEE RN E NN
| e f f Il fir L e i gl ] ]

S | ST AR
Mux Out f--.'._r\-lux_OUT ——————————— B T e i __________ e e '
12C

12C_DATA

Parallel

SPI

SP1_SS

SPI_MQOSI

(@ 200v " jf200ns | [s.00G5/s | Data
( ( | [ 1M points Il

(D15-D0 |
| Timing Resolution: 2.00ns
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MSQO & BT 22 A~ 10005 e

Multiple transitions
detected on Mux Out

sto _ | _ —%

'II ‘ b T PR L Il 'I i | i ) | | | | | | i
LU U A L "' r’ f ;‘!‘I' [
B B R T T I Pl

" it 'y .n‘ ot doh A
Mo f il

Sensor 3 =¢

Il I OOV Y ,:l i
JSENSOR_3 b il

Mux Out =&
12C

12C_DATA

J12C_CLK

Parallel

SPI

SP1_SS

SPI_MQOSI
84SPI_CLK

|‘200ns ‘ (5.00G5/s ‘ ‘ Data

B+ 0.00000 s

(D15-D0 |
| Timing Resolution: 2.00ns

1r\-1 points Il
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i [} Wave Inspector /il k52

3 FARIELAE N MUX A7 B,
HMOXE A Ed] -

Prevu

S{SENSNRE 2

' |
| o
JSENSOR_ 3™/ WM

S MUX_OUT T T

12C_DATA
412C_CLK

SPI_5S
SPI_MOSI
84SPI_CLK

) ‘z 40.0ns ‘ (5.00G5/s ‘ ‘ Data

-+ 0.00000 1|\| points

(D15-D0 |
| Timing Resolution: 2.00ns

Tektronix-
/



RS EY Kl

1 FH CH2 M 2¢Mux Outhx 42 %y HY
SESYEa N

Jﬁ JA a"ﬁ'} |"'-"|'"“| ‘h "“‘ "fl_ / f‘ww M ; |gm.j e"w. /M !" "ﬂ ﬁ | I,,!m f‘m ’ﬁ#

Sensors =¢ |.|\||‘|‘|'|'|‘|!|‘|||\ |

..... AT Wt M M W W‘"" iy -‘*’lﬁ W «W N-" llf"!" lp"?"" u“"\" l""

f’l, F
i |
IM‘\\"“M‘

‘.J‘w“ w,"*l'

ﬁ

Mux Out
Analog

2. MU\ OUT )ﬂl

(@ 200v @ 200v  Jfioons ‘ (5.00G5/5 ‘ ‘ Data

B+~ 0.00000s

(D15-D0

| 1M points 1l
| Timing Resolution: 2.00ns |
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A A TR R FEL s O B

Prevu

Sensor 3 =¢
H"ﬁ H""I
’ l
Mux Out wJ
Analog 2 ?‘}_"

(@ 2.00V

i i PR AR W R, T
g@%ﬂ%@ﬁ%TT$%%ﬁ%

e

/

)441

I

MoA AN g’*"ﬁ M u"*\
([ | el ' ’
‘ ||H;‘MMI!EIM.||,i!i_||i| |||l
| | | | | | |
e W ﬁ“ wh ﬁfnﬁ W ﬂ‘r" o lp‘-‘ 'W W.*

!‘|‘|‘r||f\; r*‘*‘ |
HAN W” Jm H'ww

H‘JW

\“w

v “'w;

@& 200V " () Data

] (100ns
i+~ 0.00000 s

D15-D0 |
| Timing Resolution: 2.00ns

(5.00G5/s
1M pomts
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=

B R ISBURK i 9 5 1) B A
I IR T S T
LR AR

PreVu | - —

.-*m'-whﬂmv‘w'fmxﬂﬂk»*a{mmm

| i ,
X Talk o P fé"_"?‘m’"év“‘*‘"f’?""'“”“‘-“-"'*"'W’*'*““*'-““f"'*w"‘" o e e S A AV
i

i F'\ Wi 3awin iRuNA Tate
\‘ MHM 'M.
| [I i3y B

l | -
M U X O Ut n& | | | J _J l i L “nl ;ﬁ'\"‘" Lﬂ ,fﬂ| l\M . \ |
Analog  § o . T . - L' 0 O S —

MUX OUt =0 e e [ it
; A ;

(@ 200v @ 200v  Jfioons ‘ [5.00GS/s H O Dbaa

+¥ 0.00000 s 1M pomts

(D15-D0 |
| Timing Resolution: 2.00ns
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Crosstalk 533 n] @45 LG

fECaPCBATL 5, MFiiikR. X
Talk a%’iﬂ?&ﬁﬁmﬁ, B A B

*n. A A

_TALK

X Talk = 2 wfmw AN AN w e *WMWWHMwrm*w*rw
I m m ju "h m\ M ‘1 m -*.-*# -ﬂq r(tf M ”"1 ™ /*
"HMMMJMHH |

Mux Out Jut o h;.', \w“ Wi ‘ | ‘a,‘ lJ H w “‘?1 W‘ 'yl " L‘ W 'w‘ 'W :

(@ 2.00V & 200V ] (100ns ‘ (5.00GS/s ‘ ‘ & - 1.60 v‘

i+~ 35.0000ns 1M points

(D15-D0 |
| Timing Resolution: 2.00ns
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N

= FE[A AR BT IR TR A OC A AT AN £
fF5

= HIRAS S IFAT B L

= XPHIHMT B AN AR AR IR

= RPEREC T R TR, FRTBRIAN |
S T DR AR R A i =

= JHifWave Inspector S ST RERIE /1T 1§
KAk B |

ZRIIMSO RANEGIE T 7t T Al
IR T S AR A AR G I AR
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EOITHIUSB 14T 2 i A B =

= DPO4USB Jhfgtbedfit:
— ik SRS AIHE R D) RE:
— Low-speed (1.5 Mbps) USB
— Full-speed (12 Mbps) USB

AR WM hwf*ﬁmﬁw Pl e ok R N

—ﬁﬁﬁ%%ﬂ%’%%ﬁ?%ﬁ% S Wb b RN B ;.uhmkm AL ELE R R
(1 GHz models only)

s A IMS 04000113 )2 B e e ket el
RN TiR SR

(Z 1.00us | (2.50G5/s |
0+v1.66800us 1M points |
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NI LabView SignalExpress Tek Edition#x{4:

= ATV ER A PHIRIERE B SE ERNRLRE

= 200/MSERFIE . AREE. BT R >
H IR - ("

oI R DI A ] < =",

RN IR T\ 2L

= ARk, FAZ] Excel <—»E—»;|

« R GALERIBAAE O =
%%’ /f—g%ﬁ’ i&?%) = 2o == .o . L

= BRACERML, RITH B 4xThfiehk

1 [ =] (4

=
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NI LabView SignalExpress Tek Edition LimitedZz vi.hi

. Slgnal ExpreSS TE lel te d \C/LS:::]Z;::TZ and F)ocumentation Full Limited Edition
graphing v v
Ed Itloni’%%}#}i Interactive cursors v v
— /B(%%*j;ﬁa Save signals to file v v
. E IW jljj éﬁ %‘Fﬁ Print and export graphs v v
Drag & drop into Microsoft Excel, Word,
WordPad v v
— WFE30 KM R I e Signal Processing
) Software filters v
" Slg nal Express TE Scalar and waveform math v
PrOfeSS|0nan§‘)“(‘Fl‘}i Analog and digital conversion v
_ %é& éj\ ;i;ﬁ %D il:li% %Eﬁy‘] ﬁ% Interactive signal comparisons v
O A AL Load simulation data from PSPICE & Multisim v
E?%/Z%\ 7 &ﬁﬁﬂ Time and Frequency Measurements
%ﬁﬁ?ﬁﬂi}”@ Amplitude, level, timing & transition v
Power spectrum & frequency response v
Distortion measurements v
Measurement Automation
Limited data logging (one log per project) v v
Unlimited data logging v
Test Automation & Parameter sweeping v
Limit testing v
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i FINI LabVIEW SignalExpress ™ & 5 i 2410 5% $edin

= EREEAES T TR, SOk
WIIGPIB. LUK HUSBREAT
WA, mEZERE, NI
LabVIEW SignalExpress TEXZ
Fr I USBEN 4 R g

= ORI IR T RE, W]

Y A SR 5518 Qe

= AT TR R A R R e R

— 1. XAEfE5.

— 2. T FHUSB HE 2540 s 28 1 32
FPC |,

— 3. JA3NI LabVIEW
SignalExpress TE /¥

— 4. SignalExpress{]JT, Hzl
ERAES, PR ERIPC,

— 5. FEARA S e R ¥ ) o Step
Setupt=5¢ .

— 6. il Recordsl, ¢
¢ ] R R S AN e

— 7. ARJE AT DU S I R SR R
TV 18] 1] A f: 45 SR HE i 2l Data
Viewf:
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i it SignalExpress ™ Z& b il 47 S B pe BRI

» SE4 R HINational Instruments view e

LabVIEW SignalExpress ™7 i 020000 =
NCHROL T B ITINAL, ik e
W FLTERIFRBRIGR, praix e ,
— PP I Windows ST R faff e
HIUSBENHEIHAE s 7k myoor ] VO LMoo G L 1
= FEfE T EIRAT AR BRI 19900000
- 1. %;ﬁé{%%o LA 50000 =
- 2. 'ffﬂqUSBEﬁié%j:EZTT?BZ%%i%T% HR00000 —, [ ' [T B i i [ F ' (I T | i i i
@JPCAJ: o ] Actoncale Y-scale
— }?%Oﬁz:jj&gnalExpressTM TE & o gl ey s P
— 4. SignalExpress™¥4T I, X Limit Sev
i%ﬁibi@%, EH AL B]PC f:,“;;”,_:;j:dw“u = ”“’:_,::‘“1: Rslative Rangs Specs
— 5. WL RHR B T e B
BRFRITA, ji;f%Add Step umits window based cn Lowver corstant
Analog Test Limit Test . Toeo Lot v 199M 2

— 6. T AR H R e

— 7. i&vLLIAFEAd Step
Operations Conditional
Repeat, EEINA, HII K4
RIW
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fif FlOpenChoice® DesktopZ i 45 5 Sk

= SRR E PR AR B ROR
N I8 T AR R S A e B — I .
TAE. AT RESIC R EIORF ] s = =2 e
BEEER g b, REHE T30 8 i Semrge
#FIPC . A MSO/DPOZI ik ' .
T DB AR R 5 2 FH I
OpenChoice® Desktopifi it USB H
LA BIPC L, faifl T i e
AL TS . Microsoft Word 1
Excel T 4 i#1k T 51X LLOffice iV
RS
= R USBHE AR EILIL BIPC I
- 1. RS
- ZL fif FHUSB LA s i 25 B B PC
- %EijjOpenChoice@ Desktop F# A - > Ko’ AR gty
T .
~ 4 iSelect Instrument , piEY SRS
E/‘JUSB&%%a ){—if'_:lOKo — | Modiy Mile
— 5. fGet Screen , filizkht5EK .
— 6. #%Modify Note, 7RII&E. |
— 7. fSave As, 15t HEIRAFEIPC
RS
— 8. #%Copy to Clipboard . #XJ5HLL
@i]ii‘%’léﬁfﬁﬂﬁf% L BRI 21 5L

Te I-:trimjx
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