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[EE 7\ 48 Smart Bench Essentials Plu
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4 RFOERETHER - TERAZVAGEES

400W HiiEiRHLIERR 100 MHz X 2K EE 2R 6.5 UFHMUEHAER HD3 Rif 28
. 7 ﬂ__]'*/‘%zz:ﬁ—T— . 7TNTEERSE - TNREBBERNES - 101 HEBBRES
e 400W - 4 3|iE e 100 MHz - B - &5 - SZERE 40 ppm - 200 MHz £ 1 GHz #8& (BW)
. GEZE . >50 us . {ERIE . <50 ps o SEURZE - 50k HUR/AD « 14 NcALCEIEE: (ADC)
. EEEMA<ImVims - BRI 0.06% @RNgEn RS - 2M EH =BT
(THD) o 1.3M R ERRZR
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Keysight 52 - BV B 7 S R {3 28 L8R

E36100 Series EDU36311A E36300 Series E36200 Series E36150 Series E36441A
BEAINE 40 W Up to 80 W Up to 160 W Up to 400 W 800 W Up to 400 W
BREGAER Up to 100 V Upto 25V Upto 25V Up to 60 V Up to 60 V Upto32V
BREBERAENM Upto5A Upto5A Upto 10 A Upto 20 A Upto 80 A Upto 10 A
3 L 2 1 3 3 2 1 4
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SR (DUT) MR ARES
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o KEYSIGHT

(B Source Settings
tage 000 ] rn-on Pref Voltage

10.001 v | 32.000 v |32.000 v |6 31.998 v
0.000 A| 0.000 A | 0000 A 0.000 A

KEYSIGHT

VOLT Fise
OFF

VOLT Fall
OFF

O

|__2.000 [

3ZUUI V 13ZU0U0U V1 31998 v
0.000 A 0.000 A 0.000 A

volt 2V
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KEYSIGHT - KEYSIGHT
PRV, TECHKOLOGIES

t I Pref:Volt 4wire W] Metor Vid Output LIST

1 O 0 0 2 o S | Channel 1
= V Step Voltage Current Time

5.000

0.000 A e IR

ocp off €I -n
OVP 12000V OCP 0.050s [ 10.000 vl
Slew On 0 T

0.000 s
Slew TR R 1.000 A

folt v ” olt 4
r 0 A & o 1

i L 26 Bt 5)Z=1E 30 LIST mode Bl 4ci%#3 Data logger
- ETFBEHmTEIEE 1 - - BIBEITERFIFGIRREZER o DIoJERERIENVR R IEE RN
- BARAFZEE Y S NI T EEMERSER.
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148 FG33530 %5l Trueform R EE &2

SRR

.+ Trueform ¥l - MBS E/ZEAL - HEABEEEM
+ @MAHE (THD) : 0.06% - H1E) : <50ps

. SIEREEEMIE (1mVpp)

« 100 MHz $85& (%K)

+ 30 MHz $BE (53 - IR - FEER)

ZINEE - TIEEEE
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EDU33210 Series 33510 Series 33520 Series 33610 Series 33620 Series FG33530 Series
SARIAE Up to 20 MHz Up to 20 MHz Up to 30 MHz Up to 80 MHz Up to 120 MHz Up to 100 MHz
i 2 1 or2channels 1 or 2 channels 1or2channels 1or2channels 1or2channels 1 or2channels
R=V8i4 . .

| Y Y Y
(Arbitrary Waveform) Y Y, Optional Y, Optiona
RARIRER Up to 250 MSa/s Up to 160 MSa/s Up to 250 MSa/s Up to 660 MSa/s Upto 1GSa/s  Up to 320 MSal/s
FlEhtesE <100 ps <40 ps <40 ps <1 ps <1 ps <50 ps
0, (o] (0]

B E 0.075% 0.04% 0.04% 0.04% 0.04% 0.06%
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J‘U‘”‘”‘l BV0002B BenchVue REE4 R EAREN 33503B BenchLink Waveform Builder Pro App
Q FBEEmEE MRS FG33500 51K 2] QO EERENNRETEI o ETERM R E LA RE
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B GSa/s 16 pts

EEEEEEN &

=

More

(10f2)

Delete 100.8045872 ns Median 100.00444 ns
Al Y Scale 74 hits/ Std Dev 3.61514 ps Mode 100.00580 ns

Y Offset O hits uxle 72.2% p-p 26.11 ps
px2o 95.7% Min 99.99111 ns
p+3c 99.6% Max 100.81722 ns

3.6 ps

tput Noise | 411

Hits 3.380 khits

Peak 221 hits

20.0 GSa/s 16 pts

EEEEEEN &

o

Y Offset 0O hits

Y Scale 61 hits/

100.80849555 ns Median

5td Dev 7.36798 p;
pxlc 71.6%
pr2c 95.7%
p+30 99.8%

7.3 ps

Keysight &=3t5 Brand A BB E AR E)

Mode
p-p
Min
Max

5.122 khits
Peak 183 hits

BNSvun

Output Noise |41




Start 6.00 MHz
sRes BN 3 kHz

5 2 B REK (5 3AE5)

Ref 25 dBm
ePeak

Stop 106.00 MHZz

Start 6.00 MHz
Sweep 13.4 s (601 pts)

*Res BH 3 kHz

Keysight &28L5 Brand A BRI E1EA

*Atten 30 dB

Mkrl 10.80 MHZ

23.70 dBm

Stop 106.00 MH

Vel 3 kiz Sweep 13.4 s (601 pts)

A ETRER (B3 557 RE9)

B K <HE (THD)
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Mkrl 10.000 0@ MH=z
Ref 25 dBm +Atten 30 dB - 23.51 dBm
=
{
System, Alignments, RAlign All Now, Needed
—DC Coupled

_l_A o [ b

Center 10.000 90 MH=z Span 100 kHZ
*Res BHW 30 H=z VBN 30 H=z Sweep 2.712 s (601 pts)

A, L A o M‘ M"‘rf.u,mww ,‘;MM T ’Jb‘u;,

Keysight BBIES 231 10 MHz B ELE A FRIESEH,
5% - )R8 o] RAVAERTEI SR

Spurs

Brand A LR Bl E E 2 E 2SR IR RARBEFER S
— (ERRZRRIFEBLRN S (spurs)
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7143 DM34460 %5 Truevolt BIERE
AR - EREGER

ﬂ—%ﬁﬁr r*uﬁa IU\EE
40 ppm EXERERE (DCV) #EHEE

« EN{EsREURZE S 50,000 HUR/FD
=iE 200 BB RS

FRXEREERAEMER REEEE
7 NEEREE 6.5 MR R T EEEN  ANEE B
RERE - RERS - BRENEEEOEHEER

EEERNZEN
% NISPOM 123 - JFER MR EIER - B2
SSDF

9@@”5 T HE

PathWave BenchVue DMM FE B
« LabView #1 IVI-C 5EENTZ,
- PEFRHAETHE (Web Ul
« B3 34460A/61A 34 SCPI
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Value #1 : 5%
EHEBEE Truevolt DMM

34460A

KEYSIGHT 344800 &« Dign M,
- +0.634 4
| vDC

ko gl ik - iy

KEYSIGHT  DM34461A ¢ Cist Mukimetsr
2

95

vDC

| +11.512

= 000.073.

AV KEYSIGHT RINSYUN

60 2235 5+

‘ﬁ1

ERIER ST

Key Specifications 34460A DM34460A DM34461A
Digits of resolution 672 6'2 6%

Basic DCV accuracy 75 ppm 40 ppm 40 ppm

Max reading rate 300 rdgs/s 1,000 rdgs/s 50,000 rdgs/s
Memory 1,000 rdgs 10,000 rdgs 2 million rdgs
NISPOM Optional Yes Yes

Data logging No Yes Yes

Display 4.3” Color, graphical 7” Color, graphical 7” Color, graphical
Measurements

DCV 100 mV to 1,000 V 100 mV to 1,000 V 100 mV to 1,000 V
ACV (RMS) 100 mV to 750 V 100 mV to 750 V 100 mV to 750 V
DCI 100 yAto 3 A 100 yJAto 3 A 100 pAto 3 A
ACI 100 yAto 3 A 100 yJAto 3 A 100 yJAto 3 A

2- and 4-wire
resistance

100 Q to 100 MQ

100 Q to 100 MQ

100 Q to 100 MQ

Continuity, diode

Y,5V

Y,5V

Y,5V

Frequency, period

3 Hz to 300 kHz

3 Hz to 300 kHz

3 Hz to 300 kHz

Temperature

RTD/PT100, thermistor

RTD/PT100, thermistor

RTD/PT100, thermistor

Capacitance

1 nF to 100 pF

1 nF to 100 pyF

1 nF to 100 pyF

10 interface

uSB

USB, LAN/LXI

USB, LAN/LXI

ES)IN

RHESERERIER - B 34461A 5 34465A




Value #2 : EKBI B GA

= < KEVSIGHT
DC Voltage

Bcguire

Acyuire
DataLog

+11.11322 =

( 10MO | Manual
(10PLC )10V

KEYSIGHT
TECH NOLOGIES

DC Voltage Limits

+11.11315

off On
()
1ov

(e time + 0,000 00
| LowFaiures 1]

Low
Center

High

dpan
Besp
off " On

Clear Condition

Lt + 0,000 00

Status: FAIL ‘
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NEm LERSHUAER AR
FREE - B - RER - RERES - ERE - BEE

Bt iR
EREERR
FOERERE 15
SR EAZE)
I3 ]

PRIEAIE

R E BRFN B
PRUBIRS
HNEB/IAEE
AR

G
+0.000 ADC

Dizplay

Display
Trend Chart

Vertical Scals
-

Autozeals Once

Center Rdg #4E Fan

~100m | + + + + +
Cursors

21 406 #Readings:50 000 -

KEYSIGHT
TECH NOLOGIES

DC Voltage
Live: 11.113 1 ¥DC 1: First Meas

1: 111131 VDC

+11.113 1 voc

guik

A% 50 kHz
AYEVAR 2R BREY
ERER BT RS AT 5%

Probe hold:
BHRIEE SR
AChkrER - IFRE
BEAREEmAE
TTEEHIE



FEE 7148 HD3 %5II/RiK 23
B3 42 230 ot A T 240/ SR

SEEERE
Keysight HD304MSO wOW)r 14 TR RS |
. BB 12 17T ADC (7515 FE LI EATTRESS) .« 14 {55 AL
(BT B R |
R YR
- . 50 pVrms EMERE - BREIE/ MRS
. LLEEYTEE 10 SHANEE
N ReERAREEE
radddl) - =iE 100M BRODER - BRERESEN
. 13 M ER/ANBEEE - aE% N A
= ZiEEEEEH
C AL
——e . HBBIERES

oL 2 o A B2 B
- MEMIEOHT
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Leveraging Advanced Technology,
Making Precision Portable

A BESUIRENIIE Y ety

o)e e e
Infiniium UXR Series Infiniium MXR/EXR Series InfiniiVision HD3 Series
5 GHz to 110 GHz 500 MHz to 6 GHz 200 MHz to 1 GHz




Keysight InfiniiVision %5l

1000 X-Series 2000 X-Series
Bandwidth 50 — 200 MHz 70 — 200 MHz
Sample Rate 2 GSals 2 GSals
Update Rate >200,000 wfm/s >200,000 wfm/s
Zone Trigger N/A N/A
MSO N/A 8 channel
Active N/A N/A

Probing

A TETLTRET IR ety

o '[9)0) 10 &

InfiniiVision HD3 Series

Portable Precision
200 MHz — 1 GHz

e oo X o @ @A S

6000 X-Series

1-6 GHz

20 GSa/s

>450,000 wfm/s

Yes

16 channel

Upto 4
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Analyze with High Accuracy

Portable Precision

256 Q-Levels 4,096 Q-Levels 16,384 Q-Levels

y

AN KEYSIGHT
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Low Noise Front-End

Portable Precision

3000G X-Series Competitor HD3 Series

T | L

277 pVRMS 31.5 UVrus

Up to 10x less noise than the 3000G/4000G and the competition!

AN KEYSIGHT



Analyze with High Accuracy

Portable Precision

3000G with
8 bits +
high noise:

HD3 with
14 bits +
low noise:

AN KEYSIGHT

407mVpp
1.2 ns rise time

363 ps rise time

1.2 Voo



AREEMEE 24t (BMS) AlHlEARE
EFSA)

EEBERFAE
« BEAFEERE-
- SRR BN EINEE
« BB RFE (OVP) 1% f#
- TR BMS Bes0{R AW O fEE L 2= EEEE

=
E/\J B8, /0N
"31.999 v | 32000 v

- RIEIRE (UVP) 152#E i R
- FE{R BMS BE£01E030 B B R B R AR W W=

3RD
String| String

Link to app note: Automotive BMS validation ampling cable | N 1

B- Total Negative Electrode

AV KEYSIGHT @INSYUN


https://www.keysight.com/us/en/assets/3125-1250/application-notes/Automotive-BMS-Validation-with-a-Four-Channel-DC-Power-Supply.pdf

£ k& Rl5t (Double Pulse Test)
EEL

« FE(EINRERESE IC PINRRRIEIREHH
58 M BE

« 8 33503B BenchLink 2= ik & &R 7S -
ol DR EARENR IS A R R B E A
& O

Link to app note: Double pulse test

B

AN KEYSIGHT RINSYUN


https://www.keysight.com/us/en/assets/3125-1268/application-notes/Double-Pulse-Testing-Using-a-Keysight-Function-Generator.pdf

Bt 48 on BN B 12 (Keysight £ SR )

= mniE B I B B 17 B/ RIS A E IR Z kR a
(=B YNCS]

A8 4R 02-2278-9886

it —EBEMENK 6098 1255 8182 8
T AE

ArIE 4R 03-668-1808

TR TTIEIRIEE =R 85 58 3182 5
SEmAE

AE#R 06-230-0896
aEmECRCT =B —KR6IE318325F

/

%]

L

¢

42 EER3/ 1 20F818 - www.pinsyun.com.tw
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http://www.pinsyun.com.tw/
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