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7 2URREXS LE

ka Fo (H) | e (Im/w) | Exifsi | AW | B8®TH | MR | mRl SRl
BIRAT 1000 15 (s FE yv - 5% YR A RiR
WEICKT (18] 5000 50 12 g X GEE E3 BB A IR
TEENT (EER) | 6000 80 12 2 A GEE E3 BB A IR
LED 10000 150 Rz x ) F8 7 F B HRA
LED % 98 A k247
LED 2002 2007 2012 2020 AT | RRA
BEEE M 4 (3/M1mh) 12 1. 25 0.30 0.13 1. 25 0.18
ETRAGMah) | 350 | 093 | 047 | 035 | 438 | o8
FEAT L4 (5/Mlo-h) | 1ss0 | 218 | o 0.48 5. 63 1. 00
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Power
Analysis

SEHE

Power Quality

Value i i Std Dev
,;L,I 27 vV RMS ) 12.9v . ¢ 12.9 6.70m
A SN V Crast Factor 1.35 1.36 . 1.38 7.33m

~ k Frequency 60.09 Hz 60.02 . 60.23  82.07m
| RMS 455mA  455m 456m  572u

" | Crest Factor 1.94 1.94 . 1.97 9.65m

l_] 27 True Power 4.65 W 4.64 q. 4.66 6.18m
& ™ / Apparent Power 5.85 VA 5.85 . 5.87 7.77m
/ Reactive Power 3.56 VAR 3.56 . 3.58 5.23m

Power Factor 793m 793m 235
Phase Angle 5° . . . 22.1m

(250ksss | [
10k points

P Analysis
Application Power

V PR Quality m—
peak #HDPO4APWR #935 ZZMSO/DPO4000 7~ £ 45
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AC I A H [ I

HiFRE
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e

AT
ks

=1 FHE ®NME RAE  MEE

223.2V 223.2 223.2 223.2 0.000
1.288 1.288 1.288 1.288 0.000
50.00 H2 50.00 50.00 50.00 0.000
74.15mA  74.36m 73.58m 76.05m 6GR2.9J
4.978 4.943 4.673 3.052 120.8m
8.757W  8.757 8.757 8.757 0.000
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DS9S S
W

SRR

2
e

GHZ
2

16.55 {437 16.55 16.55 16.55 0.000
14.04 F-Tf 14.04 14.04 14.04 0.000
529.2m 529.2m 529.2m 529.2m 0.000
58.05° 38.05 38.03 38.05 0.000

40.0ms 25.0k/n /) @ - oo00V
I+v0.00000 s 10k /5

& 250V &

DRSS S BS
SRS R

®

(==

(=)

==
L
T e




I
Nt
-l 74
=
—,
Um

fll

*THD-F. THD-R
= RMSl 5 S BREAS I 1 B R AH A,
*|EC 61000-3-2Fr#EBEA T

BRITISH STANDARD

BS EN
61000-3-2:2006

Electromagnetic
compatibility (EMC) —
Part 3-2: Limits — Limits for harmonic

current emissions (equipment input
current < 16 A per phase)

EXCEPT AS PERMITTED BY COPYRIGHT LAW




LRz 5 % EN61000-3-2

AC I A

536m C (1) |
77.5mA K 42.4mA
e
22.3mA
251mA

=8 ‘ Max all 200% POHC ﬂ\

e ) BT Wwindows  FR#|  FR# ‘
[T i l\
|
ﬂ |

7 350.1 39.5 16.7m__ 770m 1] 16.9m n/a n/a

530m
d ma

Observation Period too small

(@ 100V # 200ma o ) |20 oms

[+70.000005
| | IEC
T A 15 1EC =8

R Max all 200% POHC
i windows R4 L
(A) (A)
17.0m 10.0m FifEi 17.7m  n/a _ n/a_|

(@ 100V 200ma 1 (20.0ms | |
= 0 T lgero.00000s flimg T

| | | | IEC
TH = 577 1 7 IEC HE
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Conduction
Calculation

Switching Loss

VICE(sat)

Number of Cycles: 7 (best for
BJT/IGET)

Mean Min Max

Powrer Loss
Ton 6.849mwW 6.756m 6.906m
Toff 8.575mw 8.432m 8.707m
Conduction 131.0mw 131.0m 131.1m
Total 146.5mW 146.3m 146.7m
Energy Loss
Ton 723.0n) 713.1n 729.0n
Toff 905.1n) 890.1n 919.2n
Conduction 13.83u) 13.824 13.84p
Total 15.46[M)  15.444  15.49u

O BETTN - T S — (L |1 s J[ @7 w0V
(0 ooow  oope . Jlm»v0.00000s  J11M points

DU analysis [0 narea 0 wararanea | Conduction
Application W|tchm Calculation
Power Loss]| VCE

#HHDPOAPWR #4492 wMSO/DPO4000 v JE 7%
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BT = T AT JEFJ}% + /27/%‘? fﬂf? + /??Zwﬁ

PIEVLI |

Switching Loss

Number of Cycles: 7

| Power Loss

Ton

Toff
Conduction
Total

| Energy Loss

Ton

Toff
Conduction
Total

Mean

6.349mw
8.575mw
131.0mw
146.5mw

723.0n)
905. 1n)
13.83p)
15.46)

Min

6.736m
8.432m
131.0m
146.3m

713.1n
890.1n
13.82
15.44

Max

6.906m
8.707m
131.1m
146.7m

729.0n
919.2n
13.841
15.491
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i Define

soA @B (X) @) Mask

P - V I S0A Mask Te

-5 t ] - -
n nn waveforms Ascquired Sat Limits

I:F[ Failing Samples
- Pn %H&f{i{ HTJJjJ % o
- Vn IEé EEA}:E o

- In IEé EEA?JZEA o}
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————————— Define
SOA Mask Test Passeq Mask
Waveforms Acquired 186 o
Failing Samples 0 Set Limits

(@ 100v @ 20mae ([CEETS) ||
m2590% 25.90 % 100K points )

: ‘— ‘— DPO4000 7~ 45
Powrer 2 Mar 2011|
| Analysis! | | | 116:24:17 -
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DC4 HH 80 L s
Hz1% tf Il =

=1 PHE SNME BRE
24.20mA 24.41m  23.60m 25.40m 459.3u

I‘ZOOms 1 & - 000V|
W+¥0.00000s ]

e ksl ‘ m |

\ \\ - |
Eﬁﬁg{& & POl ®OE BAE
300.0mv  267.0m 40.00m 304.0m 77.88m
BESEN | fH




I DCHi i 20y B il ==

| EDHYERE)— M 2 R HEM IR, A Re A48 Hm BERUR MR 5 N AL 3
o EDAE 7RI SO RN A T IE [ HL YR R = 5%~ 1+ 20%
s U VAR, LEDRFEEFR AR R, X b LN FFfr 2 52 AR K

&P 100mv &

FE =hE RRE  MEER

f T AR : = 117 20. T s00mi B[ 7 28.0mV |
& FHE BB BAE ez ||Z20.06s 50.0M/ 3 L]
39.7mv  39.7m  39.7m  39.7m  0.00 -.%.J ‘M‘ ‘7|
356mvy  356m  356m  356m  0.00

| "'so.om.::‘.r;/.%_\:-"‘ ‘ T 2s.6n{v"‘

B | ‘"30.(“11
[ 1 Fopai] 46.1mv  46.1m  46.1m  46.1m  0.00 \li+¥0.00000s  J110M g
& 15— 436my 436m 436m 436m 0.00

"'23 2H 2011"‘
l14:16:42

"'zs 2H 2011"|
[14:15:58 |
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1B FHE =PMME =

223.2v 223.1 223.0 223.2 73.33m
1.288 1.287 1.284 1.292 2.532m
50.00 Hz 50.01 49.98 50.02 12.87m
74.15mA 74.36m 73.58m 76.05m 682.9u
4.978 4.673 5.052 120.8m
8.757 W . 8.757 8.817 20.03m
16.55 : . 16.41 16.96 150.7m
14.04 13.87 14.49 168.0m
529.2m 529 4m 519.8m 534.4m 3.677m
58.05° 58.04 57.70 . 247.8m

(40.0ms & - o000V ‘
[ {§+70.000005 )

Wit Hi=287.8mA, H1JE=25.32v,  RUF: -
Pout=7.287W Pout/Pin=7.287/8.755=83.2% Tektronix
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D =50% Ip=30% ID=25% ID=125% ID=825% |
220V o[ DCDC S W i I '
ACDCHEE i d =
— xR BREDRR g LED P, S il ___.} s : ey :_ _____ L L
ILen ©F lamp 3 DIPWP:I
I Pm‘-‘lfﬁﬁmq ) ‘JL I 1 I 1 1
s g [N S DS St S S
P“r-}h{lﬂﬁ'{! —> E.E'f& LED Teep ©r lamp 4 { | D'T'::_I":Eg : : {
()| szem ] . W
>
e R .
LED+
L w22
LEDs
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REF| DINEOUT

PGHD SEMSE+
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TCP0030
TCPA300+TCP312
TCP202

DMM4000

e 48888 P5200. P5205
P2221. TPPO0502
DPO3000
Tektronix|¥*JLED
Fe IR T &

SR R

AFG3021B

dromnix:
/



I TEKTRONIXFIIIIR 77 2 Ffh 3

e gl AT H e TEKTRONIX X #3% W=
RMSTH . WL, HSZDE, T
YRR PhDR, MEDR. DR R A B DPO+PWR+PROBES
T A EE YA A0 .
— B =
THD-F. THD-RFAIRMSI & & %
P MBI IR EEAIA AL, IEC 61000-| I3 74X |DPO+PWR+PROBES
3-2bR AT A 5
v Ry AL SFHRFER R TE K R
PRI & WakE; 224 TAEX: Wl -- DPO+PWR+PROBES| 5% 48 KL 4
BH fh £k 2 #i7
AT TmATE]
A3l 2R HL S AT FE R -- DPO+PWR+PROBES [& , =45 3 1) H,
R
PWMifi Y645 B7 G - AFG3021B . DPO T A AR T R
e -- DPO+PROBES *2 | — &% 2% SEHL &
L VAL i P VIORS FE ARGV DMM DMM4020 /N VRN fE )
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= TPP ARG L EIR:S
— TPPEAN W AR AR 148, A& T BT AR RE RS i 1 L RN Bl s e AR S A4 1 R I
) P AR IR

= HrP5100A = K k—40M/1.5pF

1\ 4

TPP0502 P5100A TPP0850
500 MHz #3k7 «DC - 500 MHz +DC - 800 MHz
«12.7pF HI N 2500 Vpeak, 1000 V CAT II 2500 Vpeak, 1000 V
2X HEIH AR «100X, SCHFELEGnhs CAT Il
«300 V CAT Il B A& «7-30 pF #Mz3 50X, SCFFIEE gL
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TPS2000 H 41| #) st

TPS2000 n] LA ik

ad>
ayay

S

b Pos: —1.580ms  Switching Lo

Acguire

ime
4.440ns

Units

g g g
E - Rt . Wl e
P mm &N, L] 'y
D P O . .
- BT EED - A e

O
s o T

TR

1

il | ERTIAT,
|| '| | || I | | BB
1 |_:'_"" j i ; | = 1y '.:II!-'

Battery Operation Storage and:PC Connectivity '
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I TPS2000 R4 H)1E+E

TPS2012 TPS2014 TPS2024
8% B TE 2 4 4
H 100MHz 100MHz | 200MHz
KEER 1GS/s 1GS/s 2GS/s
B T/E(one battery) 5.5 hours | 4.5hours | 4.5hours
R1& 3 years 3 years 3 years

PRE PR

P2220 1x/10x 200MHz passive voltage probes (one per channel), (1) TPSBAT battery, AC adapter and power
cord (6 localized power options), TDSPCS1 OpenChoice™ PC connectivity software, protective front
cover, user manual (11 localized language options — option includes a localized front panel overlay) and
Calibration Certificate documenting NIST traceability
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I MSO/DPO R ¥ 71 75

4000B % ﬁu 3000% %) 2000/%%

e 1 GHz, 500 MHz, 350 MHz 500 MHz, 300 MHz, 100 MHz 200 MHz, 100 MHz
WEH A /M‘%ULL_ 255 B A4S IH 1E 255 BRASAE UL IH 8

165 I E (MSO ) 165 HlHE (MSOAJ) 165 HlHE (MSO )
IR KT 20 M5 5 M 1 Mg
JETETH et F >50,000 wfm/s >50,000 wfm/s 5,000 wfm/s
JIFEAAT | R (MSORH) f (MSO%41) f2 (MSO A1)
A H TS| =I2C, SPI =12C, SPI =12C, SPI
#r =CAN, LIN, FlexRay =CAN, LIN =CAN, LIN

"RS-232/422/485/UART *RS-232/422/485/UART *RS-232/422/485/UART

=12S/LJ/RJI/TDM =12S/LJ/RJI/TDM

= AN,1553
GEEAHHAE | YRS T = FEL YRS BT

*HDTVAHI H & X FA *HDTVHI H & X FAi

June 2009 Tektronix’
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IAFGBOOO FREE S

AFG3011  |AFG3021B|AFG3022B| AFG3101 | AFG3102 | AFG3251 | AFG3252
HIE A= 1 1 2 1 2 1 2

FUE IE5ZE, 73, WK, B h i, s, sin(x)/x,
= - Fed TN B, i, 24642, Haversine, DC
1 pHz - 10 MHz 1 pHz - 25 MHz 1 pHz - 100 MHz 1 pHz - 240 MHz
1 MHz - 5 MHz 1 pHz - 12.5 MHz 1 pHz - 50 MHz 1 pHz - 120 MHz
1 mHz - 5 MHz 1 mHz - 12.5 MHz 1 mHz - 50 MHz 1 mHz - 120 MHz
1 UHz - 100 kHz 1 UHz - 250 kHz 1 pHz - 1 MHz 1 uHz - 2.4 MHz
=] 1 mHz - 5 MHz 1 mHz - 12.5 MHz 1 mHz - 50 MHz 1 mHz - 120 MHz
SRR 1417 14437 14437 1447
BOEAT 128K 128K 128K 128K
DR e 250 MS/s 250 MS/s ikl GS/s 1152 GSls
I E (50Q2) 20mVto20Vpp 10 mV-10 Vpp 20 mV - 10 Vpp 50 mV to 5V,
kil AM, FM, PM, FSK, PWM, F=14ii, SRk
TR R I USB, GPIB, LAN
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I By )1 F3——DMM4000 & 4

FEAR 5 A ¥ 22 D Re I 5 o0y

anpaEns 8
- "

DMM4020 DMM4040 DMM4050

55 6.5 6.5
0.015% 0.0035% 0.0024%
" 2x4 LML, MR oxa CRMABINIEE, B 2x4 BRI, B,
pe et %, W, w7, W
BT e BB L, TrendPlot™, B 18l, 4iit
WAL AT W TS
ety UsB UsB
RS232 & USB ## LAN, GPIB, RS232 & USB 4%
RGP U 100 1000
T fz i 3 years
Bt NI LABVIEW SignalExpress Tek kA
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PWS4000 1] 2 F2 H Y R 71|

Wy oot
. 0. 03% FLAH R arv e S S T AR, TSRS, WG, R RRE
AlE, A, JER & P A A A

= 0.05 % FEAHL R HER L

iy = [P/ BATTANTA, BRI
- 8 £ A
FERA 1 mvV / 0.1 mA ZpHE% Y5 221580458k

HERC I N
40 NCEAE
= USB W1, BRANiERPC

= R, Zebk i o JEuEE, R G

. SRR B Bk (4 .
SRR, BRSSPI P » NI LabVIEW SignalExpress

TE fEt
PWS4205 PWS4305 PWS4323 PWS4602 PWS4721
100 W 150 W 96 W 150 W 86 W
0-20 V 0-30 V 0-32 V 0-60 V 0-72 V
0-5 A 0-5 A 0-3 A 0-2.5 A 0-1.2 A

USB
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