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FRIRINE . THBREE AR FER LB B B E IR

| Channel Trigger  Frobe
Source Model
(1] “ TOP10OD
© TOPOOIA
Other

Other

| Channel Trigger  Frobe
Source Model
(1] “ TOP10OD
© TOPOOIA
Other

Other
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Nominal Rec. Actual
Frop. Deskiw  Deskew
Delay

#.30ns 0005 0.00s
14,90 Bi00m 0.00%

LR E 6.50n% - 6.50n%

005 6.50ns -6.50n8 |

it}
Nominal Rec. Actual
Frop. Deskew  Deskew
Dela

4.50ns  0.00 0.00s
1480 B08 v T.AGm

LR E B.50n B5P 4

005 6.50ns -6.50n8 |

Model
TCPOO30

Prapagation
Dl
14, 5n%

Tektronix DPO3000 Oscilloscope
with TekVP/® probes and deskew kit

TCPOO30

Prapagation
Delay

14.5n%
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" ENRIMBERERAAIREAREMER (DO RE
= WESRBENNAFERIHRE

15.5%

Error

| Switching Loss | Switching Loss

Number of Cycles: 1 | Number of Cycles: 1
Mean Min Max | Mean Min

| Power Loss
1on 13 48mw

| Toll 6.923mw
Canduction 72.75mwW 72

Power Loss
Ton 16.34mw 16, 34m
Toll 7.127mv
Canduction K6, 13mw
Total 109, 6mv
Energy Loss
Ton 1.718u)  L.718p .
Toll 749.1n)  749.1n 749
Conduction 9.052p)  9.052p
| Total 11.52u1  11.52p

Total 94.15mW

Encrgy Loss
Ton 1.542p) 1,542 1.542p
Toll 737.3n) 737.3n 737.3n
Conduction 7 7.745u
Total 10,030

Application

Application
Power

Power

With 1V DC offset “ | | With DC offset removed,
Conduction Loss = 86.13 mW. Conduction Loss = 72.75 mW.
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RIENE = |, * V

rms

rms

;\:eé) Ity T

J \ J \ Power
Jj] 23 / \ Analysis

Power
Quality

|- | f \ / N :
» / \
S | 7 \ ! \
| / Power Quallty

Value Mean Std Dev

s
I %L * — E""‘g I %L f V RMS 120v
; - =L o | V Cresl Factor 1.38
| f Frequency 60.09 Hz
1 RM5 455mA
I I V793 ! | Crest Factor 1.94
} ’l j: I ’ , /%\ | True Power 4.65 W
1/ Apparent Power 5.85VA

5.
Reactive Power 3.56 VAR 3.56
Power Factor 793m 793m
Phase Angle

“ |7 [FW iRy
77 DPOSPWRY) 35 7 MSO/DP O4000.:5: 5

A JES

I
<<

peak

rms
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FE Y T e =
ACHI A HJEFITH yi

| Power Quality

Value Mean Min Max Std Dev

V RMS 12.9V 12.9 12.9 12.9 7.64m
V Crest Factor 1.38 1.38 1.38 1.39 3.70m
| Frequency 60.01 Hz 60.01 59.89 60.11 46.15m
| RMS 447 mA 447m 446m 447m 298
| Crest Factor 1.95 1.96 1.95 1.97 8.20m
True Power 4.64 W 4.63 4.61 4.64 6.03m
Apparent Power 5. 78 VA 3.78 2.77 .79 6.03m
! Reactive Power 3.45 VAR 3.46 3.44 3.48 9.09m
- Power Factor 802m 801m 799m 803m Q42
' Phase Angle 36.7 ° 36.8 36.6 37.0 90.1m

(@) 500V Q @B 200mA 20.0ms 5.00MS/s

ST T
L:ﬁ |ﬁ-»va‘.‘a_a‘.‘aa:ﬁ 000 s ‘ ‘,__lr\-'l points ‘ ‘ ‘

Application DAy
. |Power
Power Qualit
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EN61000-3-2F0MIL-STD—-1399

|rerric |
MIL-8TD-1359 (NAVY)
SECTION 300&

13 October 1987

SUPERSEDING
BRITISH STANDARD BSEN DOD-5TD- 1393 (NAVY)
61000-3-2:2006 SECTICN 300
1 Rugust 1372
iSee 6.3)

RRY STANDARD

Electromagnetic = s FoR
compatibility (EMC) — S

, BLTERNATINGMFURREI
{METRIC)

Part 3-2: Limits — Limits for harmonic
Prevu

p——— !
IE 3-2 Harmo Test to
Standard

| THD—F 56.8 %
RMS 401mA
Owverall Pass
POHC 245mA
POHL 251mA

W |EC 61000—-3—2

FSC 1990
r public release; distribution wunlimited

G 8 10
Freq Mag Ma Limit Pass / 200 %

T ¥ o ¥
| LA ..
RMS Fail Limi | [ P I ] |

British Standards

). i]i)_v )

Application o i msean
Power Harmonics puls up lan 21 14 ;E)Clii
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5 RN =
ACHIA

Harmonics

| THD-F 61.4 %
| THD-R 52.3 %
RMS 450mA

2 4 I E 6 7 10

Freq Mag Mag Phase
RMS

{Hz] (%) (A) (%)

| S 300 10.7 ____ 40.om ___ 40.8 |

| Use Ihe ‘Display’ menu to select a harmonic

'}

(@ 5.00vQ @B 200mA ||20 oms Hs 00MS/s H S 0.00V)
e |0, 00000 § 1M pomts

Application
Power
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ACHIA

RuUn

Harmonics

61.5%
32.4 %

450maA

Fi'Eq / / Phase | | , Display

(Hz) (% ; (°)

Use the 'Display’ menu to select a harmonic

(@D 5.00V Q @B 200mA ) [20. Hs 00MS/S H 7 0.00V]
S |- v 0 ) § 1M pomts

Application

Power Harmonics
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HRimFEN =

* BHEREMARBEMNERMNEREFREEFHNBRERREFRILZHIET.
» BESTREBTEFSBFE. AamENESmE.
= T BIEIKFFEREZE B ER A IER,

(.‘ondur.lion
~ || calculation

VCE

ﬁ?ﬁDPWPWRﬁ% )&ﬁﬁﬁ EMSO/DPO%&’##
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H o< B YR e B A =
WA = FFE IR FE + PR I FE + 15 FIFE

Fﬂ__

Switching Loss

Number of Cycles: 7
Mean Min Max

Power Loss

Ton
Toff

Conduction
Total
Energy Loss

Ton
Toff

Conduction
Total

6.849mv
8.375mv
131.0mWw
146.5mW

723.0n]
905.1n|
13.83p)
15.46 )

6.736m
8.432m
131.0m
146.3m

713.1n
890.1n
13.82
15.44

6.906m
8.707m
131.1m
146.7m

729.0n
919.2n
13.84p
15.49

|+¥0.000005 lr\l points

|0n | ‘
Apgélﬁgtlm‘l Switching Calculation
‘ e ‘ ‘ VCE

|0 5.00V Q 20.0mA (100pus 100(;5{5 H @& 7 150V
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hE
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— P, BBRRTINER,
-V, 28E.

— 1, 2B,

— nEMHR.

NETERIAGEARERY
J\dﬂi I'ﬁE:E ML /32~ _Ié.l_ﬂ”fﬁ
ZIEMNBE. FF

(@P 5.00vV @

Application
Power

& 20.0mA

Peis

SOA

soAa @D (X) (Y)

I -12.0ms
X: 32.8V
y:  14.7mA
Xxy: 482mw

SOA Mask Test
Waveforms Acquired
Failing Ssamples

\‘400ms ||250k5/s || & 5 104V]
wv0.00000 s J{10k points o

B T ST /)
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2 & TAE X RN
FiF2 B E X AEIR

Define
Mask

set Limits

soA @B X) (Y)

SOA Mask Test
Waveforms Acquired
Failing Samples

36.0V

FRARAR

160maA

(@P 5.00v Q 20.0mA 1 [4.00ms ‘ (2.50M5,

" |m+v0.00000s |1 100k po

@ 50V @ 200mA ] | _.
| | vare |

1§kunq§ﬁ




22 TERXERNIK
FoRe e

soA @) (¥)

SOA Mask Est * Passed

waveforms Acquired 339
Failing Samples 0

In 5.00v @ @ 20.0mA 400 250[\]3! ‘ o - 164\!"
Il ¥0. 00000 L 100Kk points,

" 2 Feb 2009]
111:08:07 |
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FREFEEFHRERN S

EFAV/ At = 263. 5kV/s

Prevu M 4.00ms

Zoom Factor: J0OR i e DR

—38.000us 7.635V

37.000ps 27.40 v

A75.000us A19.76 V
263.5kv/s |

C BTN ST —| e N O Rl

+v0.00000 5 1M points

(
value Mean Min Max std Dev ‘ HERE

30 Jan 2009
113:10:53
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Prevu M 4.00ms
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i@ sconw === sg005s 00 EnT0.000005
{ value Mean Min Max std Dev |
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B B 33 RE FF2 X N 90 4
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g 250V

‘ (2.00ms

; 250M P/ F)
il 13.87 %

5M g5
EOE Vi

T s Lt LR SN RRN TSNS BRRN

s il
oY
s
| *,r"
i T T L T T s

| | M gy e s o g
L el i, | T A dbf oy

L P Y e

‘ (Z 400ns
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J T RERTAS

SM S 175 2008
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PWM frequency RIFPLE

SWITCHING MOISE

Rect[flad maln RIPPLE

10ms

= 3G : IimeY24&3m (100Hz)
 SIRGUR: BKTE IR F o< BT R R SR
= FFKRFE: SPWWESRISRIEE
= PERDMRAS: THnskEFXImMFEMHEXRE
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MHSUENE — FE

Ground ring

Probe tip < 10mm / To oscilloscope of 20MHz
~ . M min Bandwidth

| Ceramic capacitor

Converter output connector
Fig 13 Use of special probe for noise measurement

= WMRFBHEHMIN, DIOERTESFIIRKLE, »IUEE:
— REBUDIRIESFIRNIE KBS0 ({FHBNCEIR L Ritinoh & 2/ D ikiz
RLME, ARk
— EEHEL. IUFER
— il EE RUFHEM
— M= HEERE K/

'Tektmn}x@



I ZEDCHG tH_E T SR
I=E5Es

value Mean Min Max Std Devw

1.390V 1.376 236.0m 1.400 77.03m

(@) 250mv ) |‘20.0ms ‘ ""s.oor\-ls,rs ‘ ‘ S 16.0 v‘

l+¥0.00000 § 1M points
Application
Power Ripple
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DGy th UM FE =0 =

BahgeitilE

=1 FHE =NME EBRE O MEE
220.9mV  220.9m 220.9m 220.9m 0.000

(@D 100mV &y 10 oms 100M

II-WU 00000 s 10['\1

‘ TZE o737 ‘ {2 ‘
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DPOR FI 7Rk 25

s ERBELXRORRE
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BFERI IR E)[E]— & 1GBT

BER (CHIFBCH2HE A S, U0 TR

5} CH1 5CH2Z (8] R 3T (X B $3i m EN

BT 35S ) | ,
Shmiiecs
AL LA ADEAAR:

o
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00/00/2007 (Edit in View > Header and Footer) Presentation Title (Edit in View > Header and Footer)

-
e

'Tektmn}x@



IR zh Bk Al 2

Tek iz{T M 2-09?m5 CiEEE
oL T I ATTTR0 T
110 1 e 1111 11—

EHRISOK

== O SERR | “113ps 118V
i 125ps ~4.82V
A12.0ps A6.00 V

: : i : Z 40.0s 5.00M /i . AR
& 1.00vV 2 ] 100k & 0.00V )37 55 2009
A& G EAEISE R - 4 15:23:46

[EiE] B4 HE
e Mg NI hie
IEREIEE TR sy
DPO3054 - 15:21:13 2009-5-27

» [ERRTERERBEREEERIIGE, AJLUREREHCE E)SEE A E—
WE LA REF AR IR ES

36 00/00/2007 (Edit in View > Header and Footer) Presentation Title (Edit in View > Header and Footer)

'Tektmn}x@



PWMiE &HIME ¢ FilterVuLhge)

= SPWM. SVPWM. EiE4:
TEITHI ST H 3B e Y
AR IGBTI T RIR T
REIZITET L

. I*iufﬁ J”'Jg L/H':'
WEHBEESPWESE
4H—E

" a%ﬁﬁz%

= IR B R RY
FilterVuIgen] LLJE
1246 BB & {5 = A9 PWM
FRGKER, 87 H PWM
L ah

37 00/00/2007 (Edit in View > Header and Footer) Preser MSEEDEI" 15:36:49  2008-5-27



I B iE 15211 B BYPMbusF0SMbus B &%

12C: £E1980sH X F;E B €l
SMbus: HEHI2C;EZTM3R, 3EH0T SMBALERTH {55 %

SBS: Smart Battery System, FFSMbus. 7£1996H Intel|FADuracel |
clfiva

— REERETHERE. SRR EESRZEEE

- WBITHMNAEENFZHEREM

— IXEFT B BEEBER

PMbus: Power Management busfZE2004€l 3

— WEETFSMbusEZHY

— HEAIERIEH LN ERIFIESZ% (write—protect)
- RIEFEEITHREFRS
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Charge Current
PEE—
Battery

Battery Protection OEhB —
Electronics Lger
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Temperature I
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P5200. P5205
TOPASOOSTCRO12 2221, TPPOSO2
TCP202 DPO3000 THDP0100/0200

RIS

AFG3021B
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\__ £ .‘_. I'::-' .__,‘ -:_‘_5-(.:)‘-‘-':-
b E | ATaCwTS ] s .‘.- é
— R—ddann T s e e A0 OO0 ; agdaas:
Features MSO/DPO5000 NEW MDO0O4000 MSO/DP0O4000B MSO/DPO3000 MSO/DP0O2000
Series Series ILSeries Series Series
Bandwidth 350 MHz to 2 GHz 500 MHz to 1 GHz 350 MHz to 1 GHz 100 MHz to 500 MHz | 100 MHz to 200
MHz
Sample Rate 5 GS/s to 10 GS/s 2.5 GS/s to 5 GS/s 2.5 GS/s to 5 GS/s 2.5GS/s 1 GS/s
Channels 4 analog 4 analog, 16 digital, 1 2. 4 analog, 16 2, 4 analog, 16 digital 2, 4 analog, 16
16 digital (MSO) RF digital (MSO) (MSO) digital (MSO)
Record Length (Max) | 12.5M — 250 M 20 M 20 M/5M 5M 1™

Display Size 10.4 inch, XGA color 10.4 inch, XGA color 10.4 inch, XGA color | 9.0 inch, WVGA color | 7.0 inch, WQVGA
color
Parallel Bus Yes (MSO Series) Yes Yes (MSO Series) Yes (MSO Series) Yes (MSO Series)
Analysis
Optional Serial Bus 12C, SPI, CAN, LIN, 12C, SPI, USB, I2C, SPI, USB, I2C, SPI, CAN, LIN I2C, SPI, CAN, LIN
Analysis RS- Ethernet, CAN, LIN, Ethernet, CAN, LIN, RS- RS-
232/422/485/UART, FlexRay, RS- FlexRay, RS- 232/422/485/UART, 232/422/485/UART
and USB 2.0, 232/422/485/ UART, 232/422/485/ UART, 12S/LJ/RJ/TDM
MIL-STD- MIL-STD-

15653,12S/LJ/RJ/TDM

1553,12S/LJ/RJ/TDM

Optional Analysis
Packages

Ethernet and USB 2.0
Compliance Testing,
Jitter, Timing, Eye
Diagrams, Power,
DDR Memory Bus
Analysis, and
Wideband RF

Advanced RF
Triggering, Power
Analysis, Limit/Mask
Testing, HDTV and
Custom Video

Power Analysis,
HDTV and Custom
Video

Power Analysis,
HDTV and Custom
Video

FilterVu™ Variable
Low-pass Filter
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Attenuation 50X / 500X 20X / 200X 50X / 500X 100X / 1000X 20X / 200X
_ , 500X: £1300V 200X: +640V 500X: £1300V 1000X:+5600V  200X:+1400V
Differential Voltage
50X:+130V 20X: +64 V 50X:+130V 100X: £560V 20X:+140V
CommonMode 1, ;4 +640V +1300V +5600 V +1400V
Voltage
e N o A A 450V CAT | 1000 V CAT Ii 1000 V CAT Ill
Voltage-to-Earth 2300V CAT |
300V CAT Il 1000V CAT Il
Bandwidth 50 MHz 100 MHz 100 MHz 50 MHz 25 MHz
Rise Time <7 ns <3.5ns <3.5ns <7 ns <14ns
Input Impedance
between each Input 5 MQ, 4 pF 2.5 MQ, 4 pF 5MQ, 4 pF 20 MQ, 5 pF 4 MQ, 5.5 pF
and Ground
Differential Input
Impedance 10 MQ, 2 pF 5MQ, 2 pF 10 MQ, 2 pF 40 MQ, 2.5 pF
Typical CMRR DC: >80 dB DC: >80 dB 50 Hz: >80 dB
100 kHz: >60 dB 100 kHz: >60 dB 20 kHz: >60 dB
3.2 MHz: >30 dB 3.2 MHz: >40 dB
50 MHz: >26 dB 50 MHz: >30 dB
Cable Length 1.8 m 1.5m
Termination BNC TEKPROBE TEKPROBE TEKPROBE BNC

53
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Bandwidth

Input
Impedance

Maximum
Voltage

Attenuation

Connectivity

Rise Time
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P5100A

500 MHz

40 MQ / 1.5 pF

2.5 kV Peak, 1000
V RMS CAT I

100X

BNC

<700 ps

P6015A

75 MHz

75 MQ /3 pF

20 kV

1000X

BNC

4.0 ns

P5122

200 MHz

100 MQ /4.0
pF

1000 V RMS
CATII

100X

BNC

2.2 ns

TPP0850 P5150

800 MHz 500 MHz

40MQ/1.5pF 40MQ /3.8 pF

2.5 kV Peak,

1000 V RMS CAT 2.5 kV Peak, 1000
| V RMS CAT I

50X 50X

BNC BNC

<525 ps <700 ps
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TCP303W TCP305W TCP312W TCP404XLW
A622 TCP0030 TCP0150 TCP202 TCPA300 TCPA300 TCPA300 TCPA400
b T} 1] 3.5uS [<292nS|<17.5nS| <7nS <23nS <7nS <3.5nS <175nS
Y 100 kHz | 120 MHz | 20 MHz | 50 MHz 15 MHz 50 MHz 100 MHz 2 MHz
100A / 150A/ | 15A/
& AKHybCc/ | 70.7A/ |[30A/30| 150A/ | 10.6 A/ |150A/150A |50A/35.4A30A/21.2 A|750A/500A/
RMS / Peak AC 100 A A/42A | 212A 15A /212 A /50 A /30A 750 A
/N 10 mA 1 mA 5mA 10 mA 5 mA 5mA 1 mA 1 mA
TEKPROB| BNC, TEKPROB |BNC, TEKPRO BNC,TEKPRO|BNC, TEKPROBE
Ve D BNC VP VP E E BE BE
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I AFG3000 pR 25 =6 5= i

AFG3011 AFG3021B | AFG3022B | AFG3101 | AFG3102 | AFG3251 | AFG3252
SGIBER18 1 1 2 1 2 1 2

UL BB, J7 3, Rk, F5 05, eS| sin(x)/x,
o - FRECETER B, =, 218 %%, Haversine, DC

1 uHz - 10 MHz 1 uHz - 25 MHz 1 uHz - 100 MHz 1 uHz - 240 MHz
1 uHz - 5 MHz 1 uHz - 12.5 MHz 1 uHz - 50 MHz 1 uHz - 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 uHz - 1 MHz 1 uHz - 2.4 MHz

& 1mHz-5MHz 1 mHz-12.5 MHz 1 mHz - 50 MHz 1 mHz - 120 MHz
T PR 1447 14457 1447 14437
WICATfit#% 128K 128K 128K 128K
KR 250 MS/s 250 MS/s k1 GSls 112 GS/s

i BE (50Q) 20 mV to 20 Vpp 10 mV - 10 Vpp 20 mV - 10 Vpp 50 mV to 5V,,
il il AM, FM, PM, FSK, PWM, 14, 58 %
LR USB, GPIB, LAN
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I By )1 F13——DMM4000 & 41

FERR 56 kG 5 22 D el & o i

DMM4020 DMM4040 DMM4050

5.5 6.5 6.5

il 0.015% 0.0035% 0.0024%

Y 24 SeBIIE, SE  oxa SBIUE, HT 2xa SholBRILE, ik, 9
l%’ ‘\E Hb Py N
2, JH W, A, WE

BT BUWLAFLL, TrendPlot™, £77 , %
W B W H S ER

et Use Uss
RS232 & USB 444 LAN, GPIB, RS232 & USB #:#:

FRIBIEREE (B 100 1000
TR fz 9 3 years

NI LABVIEW SignalExpress Tek i<
57
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