Tel/tronix:

e R D) ZE M E AN A

4/5/6 %% MSO 1% 4-PWR-BAS. 5-PWR f11 6-PWR [ F 7= i 5 R % k)

Get more visibility into your power supply designs




Wit 41516 51 BMSO _EIIFhF MR AN, TR
NHL T R RS. 750 4 T4 o R AR AT
TSI A, WG AR IR, B E ST
TSN ROERRE. 75T 00 12 O BOSCR BB T
HEEMICACER, 94 T4 78 0145 OB U ] L (e
FERMRLAE . 5 EE TN LA FOmI R
i S 8 TR A T D% R EHLE . S5 (28 3R
LA e, ELIERIIN ISoVu™ I L PR k.
IS0Vl 465 JE T LA SE BB H 5 6 2 MR 374
PSR SR A, DL AR L ARGHTN) GaN A SiC
it
EEN=E
BANE
TR IR U,
R R R A R
B, FERFEAIR
OB BE T A (0 550 9000 P PSR
ML BEKA SRR
SR 0FE  FRH £ RH (

Th R PRIBCRAR A7 A

(2R3

AN =R Rl =R

ﬁ%%ﬁﬂa
FRRAFFEN ETT R A h BB BIBFE. SRR FEA 1%
TR
ZAEALX (SOA) it 17T L B & il i) % 4x kX
AR 1T e
SEF AT A UG A RKBE . s bl 390 el f ST ke 3

PIER B 1R, a7 (0 o AT fbk 52 VA 1 R 5545 5
RDS(on) | & S #AF AL T On IRAS I I 8h A FLFH
%ﬁﬁﬁﬂa(ﬁﬁﬂﬂﬂWR¢%#)
BEL BRI s P L J%
BRI FUEES B-H £k,
R BLFRIN B AN T S M
| HXFTF VRRER T AV K
o W
TS & S5 N\ AR A 500 AC 5 5 RE = .
FFIRECH N & 5 AR A LI AC 15 T hEE
SRERAC AT 0 HE DR R LS A AN T3, SR
LR R R
) =Ezu i N M= e BN F NG SN A S s A = g )
J& BB R 8 RS Z A I I ZE
K PRYERE B 0] 5 DA 0 2 A2 P i N L AR il 2R R A B
HH HE AR Rl RS 2 R (B FiE o
S E ([LFE 4/5/6-PWR FF3AE)

TEHIFRBEM N, CREERIE) 2 ] PH 2 FEL K PR 3 A L
WAL, A BTG AR AR

E R I = A5 BT 4/5/6-PWR

%ﬁ%ﬁ%wmm\ﬁmmc%ﬁ%%&&%ﬁb

mfﬁﬁﬁkﬁ%rﬁﬁﬁﬁﬁmﬁm%wwmm
iy 1 BELATC N B

igm&
187 4/5/6 F %1 B MSO 11535 F & 1 BN/ 48 ik fk 42 S 1T
Bn. mCE AR B Sl &
H B0 A AR 5, 76BN A gm 1Y mht SCARER pdf ST A
EHE RIS SR, BRI, TR SRR E
8 P JE T 1 4 AT R D T R 5K AR B3 AT AT - (X
1F 4/5/6-PWR F#24E) . IS Froh B AFG31000 £ 41 R %
KA
FPf RS AT R Sk, LR IR IsoVu Y6 B L E
PRk, W2 SRS 7R
ﬁ%@ﬁ%m%ﬁ&ﬁ%%,%ﬁﬁﬁﬁﬁyimaﬁ
IRy
SCRFRAEE HFRA I B 25 S0 1 Th g
ARSI o M B i Th % FRA &t

tek.com 2



BN UL RTREE

HLAE R . I N LRI LU 7E R RMS i AT

NS G R AT O DR, 43T FEL R ER Y T Tk

Wi, DAL FIRE ST TR R AT R o ESII% . WIEIRA LI TR
HhL B R B . IhERE

X B T AR RAR ALY, 38R 7E BB AC T AT HEL S R ERLIAL A J50 U TR K
AT, EATAT LAY A B N T 2 K R K

file  Edit  Utility  Help
Measurement Results Add New...

Cursors. Note
49.924Hz  49.924Hz 49.924 Hz 49.918Hz 49.905Hz 49.928Hz  6.078 mHz
82000V 82009V 82009V 81095V 81021V 82077V  3.0288mV Measure| | Search
247.93mA 247.93mA  247.93mA 247.95mA 247.63mA 248.23mA 15119 pA
1.2433 12433 12433 12423 12372 1.2488 2.4166 m Results
2.0068 2.0068 2.0068 2.0024 1.9964 2.0093 32053 m Table || Plot
150 W 159 W 159 W 15898W  15875W 15928W  12419mW 50
1.2674 VAR 12674 VAR 12674 VAR 12671 VAR 12641 VAR 1.2693 VAR 13079 mVAR 50
20333VA  2.0333VA X 20208VA 2.0367VA 16886 mVA 50
781.97m 78197 m m 7816m  78242m  19420u 50
-38550° -38.559° -38550° 0° - °  -38593° -38517° 17.862m° 50

Powerl  PQ: Power Frequency Power Quality
PQ: VRMS Power Quality
PQ: IRMS Power Quality
PQ: VCrest Factor  Power Quality
PQ: ICrest Factor Power Quality
PQ: True Power Power Quality
PQ: Reactive Power  Power Quality
PQ: Apparent Power  Power Quality
PQ: Power Factor Power Quality
PQ: Phase Angle Power Quality
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— Horizontal Trigger Acquisition A
:g:: Qﬁx 24.0517 ms/div 240.517 ms M (D) .~ -200mV Manual, Analyze
Mett| rer SR:1MSls 1 pslpt Noise Reject Sample: 12 bits
RL: 240,517 ... ¥50% 51 Acgs
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File Help

Utility
Harmonics Results
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Plot 2 - Harmonics (Power 1

Harmonics (Power 1) | Waveform View

Power 1 (IEC 61000-3-2 Class| bt
A)
1 49.94Hz  106.6 dBuA 100 % -9853°  0dBuA  Pass 0 dBuA
2 00.88Hz  64.98CBUA 60.07%  2.666° 120.7 dBUA Pass 55.69 dBUA
3 1498Hz  101.7dBuA 9541%  68.76° 127.2 dBUA Pass 25.56 dBuA
4 1098Hz  57.67dBuA 5411%  -44.3° 112.7 dBUA Pass 55 dBuA
5 2497Hz  86.38dBuA 81.06%  -131.2°  121.1dBuA Pass 34.76 dBuA
6 299.7Hz  60.39dBuA 56.66%  152.3° 109.5dBUA Pass 49.16 dBuA
7 3406Hz  86.08dBuA 80.77%  -133.3°  117.7dBuA Pass 3165 dBuA
8 3995Hz 4677 dBuA 43.89%  130.2° 107.2dBUA Pass 60.46 dBUA
9 4495Hz  80.62dBuA 75.65%  7.784° 112dBuA  Pass 31.42 dBuA
10 490.4Hz  555dBUA 5208%  -42.06°  1053dBuA Pass 49.8 dBuA
11 549.4Hz  7652dBuA 71.8%  69.44° 110.4 dBUA Pass 33.85 dBuA
2 5003Hz  4505dBuA 4227%  -3387°  103.7dBUA Pass 58.67 dBuA
13 6492 Hz  66.31dBUA 62.22%  -166.2°  106.4dBUA Pass 40.14 dBuA
14 6992Hz  53.39dBuA 50.1%  140.4° 102.4 dBUA Pass 48.99 dBuA Group | Plot1-
15 7491Hz  7271dBuA 68.23%  -148.9°  1035dBuA Pass 30.81 dBuA
16 7991Hz  421dBuA 3951%  106° 101.2dBUA Pass 59.11 dBuA
17 849Hz  64.61dBuA 60.62%  -1346° 1024 dBuA Pass 37.83 dBuA
18 899Hz  521dBuA 48.88%  -4564°  100.2dBuA Pass 48.00 dBuA
19 9489 Hz  68.25dBUA 64.05%  14.47° 101.5dBUA Pass 33.21 dBuA
20 0088 Hz  4468dBuA 41.92%  -150.3°  99.28dBUA Pass 54.6 dBuA
21 1.049kHz 6193dBuA 5811%  126.6° 100.6 dBUA Pass 38.66 dBUA
22 1.099kHz 48.16dBuA 4519%  110.9° 98.44 dBUA Pass 50.28 dBuA
23 1149kHz 66.51dBUA 6241%  -1654°  00.81 dBUA Pass 33.29 dBuA
24 1199kHz 46.41dBuA 4355%  16.34° 97.7dBuA  Pass 51.28 dBuA
25 1249kHz 5612 dBuA 5266%  -38.45°  09.08dBUA Pass 42.97 dBuA
2 1208KkHz 4542dBuA 4262%  -1261°  O7dBuA  Pass 51.58 dBuA
27 1348KkHz 63.61dBUA 59.69%  -5937°  98.41dBUA Pass 348dBuA | BcSeeg
28 1308kHz 39.92dBuA 37.46%  -1546°  96.35dBUA Pass 56.43 dBUA
20 1448KkHz 54.95dBuA 5156%  144.0° 97.8dBuA  Pass 42.85 dBuA
30 1498 KkHz 43.04dBuA 4039%  30.83° 95.75dBuA Pass 52.71 dBuA
1548 kHz 58.67 dBUA 55.05%  149.1° 97.22 dBUA Pass 38.55 dBUA
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Add New...

T
ursors Note

ailed Measure | Search
W Selected

Results
Table || Plot

e — Horizontal Trigger Acquisition
Add || Add 24,0517 ms/div 240517 ms | () -~ -200 mv Manual, Analyze

New||New| | | AFG| | ESSEEVERERIN, Noise Reject sample: 12 bits
Ref | Bus
16 Acgs

RL: 240.517 ... ¥ 50%
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Waveform View T Add New...

Cursors Note

Measure = Search

LEY

Table | | Plot

Power 1 (23]
Inrush Current

M: 246 A

m: 206 A

Power2  RwAEl
Input

M: .51 nF
m: 5058 nF

Ref 3 Ref4 Trend 1 Horizontal Trigger Acquisition

1 Ardiv 5 Vidiv 565 mA/div | 4.1956 ... ﬁgv‘; lﬁ:v‘jl ﬁfﬁ SRPNRRY 10 msidiv 100 ms Auto, Analyze
20msis | 20mss | inrush cu...| Input Ca... Math|| Ref || Bus SR: 12,5 Ms/s 80 ns/pt sample: 12 bits
Capacita... | Capacita... | Power 1 Power 2 RL: 1.25 Mpts 20% 10.020 kAcgs
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File Edit Utility Help
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Values

R 72.691 mW
IR 180.726 mW
Cond: 778.920 uW

[ Total: REERELRNY

/-\dd Add Add
N New New

SR: 6.25 GS/s 160 ps/pt
RL: 250 kpts ¥ 50%
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File Edit Utility Help
Plot 1 - Trajectory (Ref 1, Ref 2)
T T I T

Waveform View

Math 1

477.1752.... | 1.47 Vidiv
Ref1*Ref2 | 100 Ms/s
Power 1 Switchin...
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— — | [Horizontal
Add || Add || Add i
New | |New | New ;g_”:gs'vﬁy
Math | Ref || Bus o s
RL: 625 kpts

Trigger

Selected

Acquisition
Auto, Analyze
sample: 8 bits
361 Acgs

Add New...
Cursors Note
Measure = Search

Results
Table || Plot

780.798 uW
ISR 192.303 mW
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File Edit Utility Help

Waveform View Add New..

Cursors Note
Measure Search

Results 5
Table | | Plot
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BEY

Min Iiax |

Math 1 Ref 1 Horizontal Acquisition

2 kviardiv | 1.47 vidiv PR 200 ps/div 2ms Auto,  Analyze
100 MS/s ew Mew New | DVM ARG | IRSRSTIVIORERR W Sample: 12 bits
Switchin... RL: 1.25 Mpts_¥ 50% 0 Acgs
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% | Plot2 - BH Curve (Ch 1, Ch 2, Power 4)
AA: 167.525 mA
o V: 10.365 pV*s  1/0A: 5.97/A
A:-106.050 mA

AV: 11,557 pv*s
AVIAA: 68.99 puV*siA

B-H 26, | XS IV KR K I, AT Bl e
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SE R SRR R, BRI R L (B). WA IRE
(H), VAL SRR R, SRR e S BAE .
PRI 580 SR T L TH A 22 N B S SR

B-H &
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DU 1), 33 i AR O T o

AT VR RE

AR T [V O R AT LA T 8 H R R E Y B AT H
fHo XREHEMERBIZHIRY, KXY mEgA, oF
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R
Table

Power 1 WWRsa
Bl ncuctance:
u 59.84 pH
Power 2 wwran
Ivs. [V
v 15.29 pv*s

y’
ak: 5824 yT

19.8 mAT/m

IRipple: 244,
a8

26.400 ps
a: 98.206 mA Aal

t: -8.400 ps
a:37.229 mA |

Perm... 45.89 W/m

6 psidrv 60 s
e SR: 250 MS/s 4 nefpt Sample: 12 bits
RL:15kpts  ¥50% Single: 1/1
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File  Edit  Applications  Utility

Eeem@
At: 29307 ms 1/At:34.12 Hz
Av:3211V  Av/At: 109.55 V/is

|
t: 33.887 ms

/JJ( v: 5.568
1 i

| j

| :

> ;

i :

1

|

-100 ms
Ch 1 ch2
87.5 Vidiv 2.6667 Vidiv
1MQ 1 MQ
20MHz B 20MHz B

J ST ] A

ms) AFF, A ETRESPALIELE R NIZIT. KEH
IRARRGAM A IE— DI, F2RAXRGHEHZ A0
the

4-PWR-BAS. 4-PWR. 5-PWR 1 6-PWR [ 3t 171X — Il &,
IR SCRFIRZ 5 Mt (4 R5IMSO) Bl ® 7 1M fith (5
%1 MSO 5 6 R4 BMSO) , #iiR% 3 /Mt (6 &4
MSO) .

T —

100 ms/div 1s
SR 62.5 MSA 16 ns/pt
RL: 62.5 Mpts 20%




E R I = A5 BT 4/5/6-PWR

Edit  Applications  Utility  Help

Waveform View

Ch1

Ch 2 Trigger Acquisition
87.5Vidv | 2.6667 Vidiv 3| 4 el 71l g : : RN 1 v 105 Auto,  Analyze
1MQ 1 MQ = ! ° AN R 125kSks 8 psipt
S0kHz B | S0kHz & i

High Res: 16 bits
RL: 1.25 Mpts ¥ 20%
T ]

Single: 1/1

POWER 1 POWER 1 @
TURN ON TIME b3 TURN OFF TIME b3
CONFIGURE CONFIGURE

ACGDC Turn Off Time

BRI BT -

GATING b2 GATING ?

R EIIT (]2 BB X 1 TN i A KIS 1] ) 2 P B ST 2 M
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JUAT PG B RSP ABE RS SRS AR S AR, Rl
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EtlEZN ) VAN QRN

JE L P R 4 2 AR AR I, W N AT DA S FEYR
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it

] B4 AR 15 e 157 0 B4 P B ARG, AR e AR VU
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FIENZ R 25 5] AN B3 HI R A,  Lhin Picotest A J21xxA T
AL, BRI EAME GEEED FAREshFEEE
Eﬁﬁwio%ﬁﬂ%ﬁ%%%*ﬁ%ﬁ&i%%ﬁﬁﬁﬁ

T H AR SRR E, P Al BLkE START A1 STOP
B, IRPREEMR RS BHPT. ML SEREE 10 550
B AEL  PASRAS S 22 EE e R

EAEMINI G SR B, 18] DAAE VS 2R Bk KA R i AR AR 7 B rh
BB AL 2R . ERIAAHAL B BN 180°.

R Z MM 3T 4/5/6-PWR

TSI TE R L EE R, 01 BT U P 28 AFG 245 2l AFG31000 71/
START (JF43) FISTOP (f1l) M, i (LI RE U521 7 0 Wi S 2 /35
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File Edit Utility

Harmonics/FRA Results
Power 1 (CLR)

1 5.1Hz
2 6.5 Hz

13 8.2 Hz

4 10.3 Hz
|s 13 Hz

G 16.4 Hz
|7 207 Hz

8 26.2 Hz
|9 33Hz

10 417 Hz
|11 52.7 Hz
12 66.5 Hz
|13 84 Hz
|14 106 Hz
|15 133.8 Hz
|16 169 Hz
|17 2134 Hz
18 2690.4 Hz
|19 340.1 Hz
20 429.4 Hz
|21 542.2 Hz
22 684.6 Hz
|23 864.4 Hz
24 1.091 kHz
25 1.378 kHz
26 1.74 kHz
|27 2.197 kHz
28 2.774 kHz
|29 3.502 kHz
130 4.421 kHz

5.583 kHz

Ch1

63.8 mV/div | 40.6 mV/div
10 dB/div
250 MHz ® ] 250 MHz B

Help

41.87 dB
42.35dB
41.96 dB
42.09 dB
42.21dB
42.27 dB
42.23 dB
42.11dB
42.06 dB
41.88 dB
41.39dB
40.79 dB
39.93dB
38.82 dB
37.45dB
35.93dB
34.26 dB
32.44d8
30.61dB
28.69 dB
26.76 dB
24.79 dB
22.8dB

20.83dB
18.79 dB
16.79 dB
14.74 dB
12.72dB
10.69 dB
8.61 dB

6.491 dB

Add New...

Cursors | | Callout

T Measure | Search
13 Results
Plot
o Table
12 More...
12
5 Power 1 GWZED
= Control Loop Resp...
2637 d8

1 @162.1 khz
™ 85.99

@11.67 kHz
12
1
10
99
87
74
62
51
a1

Trigger
@g\i ;:gdv d " CF: 19. 25576 ns/div 25576 ns

4k SR:25GS/s 40 ps/pt ()
Math | Ref RBW: 100 Hz RL: 6.394 kpts ¥ 50%

FEGIHEFNINT (I 221 it FIATAL AN TR R, T 58 it i m AL A




YR L (PSRR)

it PSRR M, DC-DC ##uas Ffa k48 it A i n] L&Ak
AR AE I 2 SRV P 20 AC [IRE ST X IRINAR AL Y 4/5/6
Z%1) B MSO i 1) P B bR HUR A 25 B AN Tektronix AFG31000
PREURAESS, MIENZESE (U Picotest J2120A Line Injector)
RIHIR AN . ZRGE H B0 R ] ) N\ R )
AC HiJk . BAEH FIRA S TH AR AT A B I
| L 20Log (Vin/vout)’ HRBERRER.

R ZEM A 53 Hr: 4/5/6-PWR

TSI A IFAIFIEL e 58 1 ELAC LA 1A 70 AFG 251 7 AFG31000 7 F1/HY
START (JF43) FISTOP (f#1l-) #iF. i (1 GEVELLFE i AU WG /1L M
TUFITFA0 (A58 A B R4, IR A B9 28 T RO
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File Edit Utility Help
Plot 1 - PSRR (Power 1)
T L T

¥
X:347.729 Hz H 0.403 MHz  1/AX: 96.12 ns
Y: 89.679 dB B AY:27.845dB  AY/AX: 2.68 udB/Hz

Waveform View

AFG: Sine Horizontal
Freq: 19.4149 MHz

Amp: 500 mVpp. SR: 12.5GS/s 80 ps/pt (IT)
Offset: 0V RL: 10 kpts 50%

5|
‘

X:10.403 MHz
Y:61.834 dB

Acquisition
Manual,
High Res: 1
847 Acgs

Tektronix
Add New...

Cursors Note

Measure = Search

Results| [ plot
Power 1 wmwam
Power Supply Re.
Max:  104.1 dB
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