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10 us pulse to diode (Measured waveform at 15 MSals) M9602A / M9603A ;‘}E%PXM:E-I’-;&

v EESEE: 60V

100

80 v EEAGEE: 10.5A (RKkiT)
Z 60 v iﬁﬁ;ﬁgﬁ 100fA
v BUNGREEEE: 10US

? v EEEERZE: 15MSa/s

0.0

20 WA N

00 20 40 6.0 8.0 100 120 140 16.0 180 200
Time [us]
LIDAR ——Current 2 A Current4 &4 ——Cumrent6 A Current 8 A ——Current 10 A

DUT: diode (MUR105G), which is used in the demo kit
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Channel 1: 200.0 pA/

| Jeo)

800 A

a0 JLJ'[a_:

_. OM13512 .
2 omons B2V B RTCRY#HER ERAT I 2K
s e SRR 32.7705KHz
: R il F 1y B

. o] e 134.015nA

response unde
bardwidth= =

Area Average Max Min PP RMS Count Start Stop Baseline
3 [1.13200fAh | 134.015nA | |4.05485pA | -429.072nA | 4.48392pA 449.202nA | 304 132572 ps 43.6572 ps 0.00000 A

327705 kHz 327705 kHz 0.00000 Hz 0.00000 Hz 1 -80 8000 ps 692000 ps.

= ) ()
nnel 2, 600.0 '
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Max 30A

e 100M bandwidth

Sleep uA
— Power Line Voltage : 3.8V
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Power Line Voltage : 3.8V
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Tags: 2

Playback only the selected pattern in t
waveform for a quick deep dive anz
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1. REREBFR/N, uA, EZEnALIT(ERIER)

2. TEERmAK, B+TmAEZEA, EEWNSHESE
MNESESN (A/DEEDHER)
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1. FEEREPUE, REERER CREE)

2. NGSFENE, RENMBERK
FHERE = ¥ X BHE]
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ToiEErEY IR EERNEZERNZ (Seamless Ranging)

|

Measurement
Accuracy

Range O= Seamless range change; no interruption or lost data

10mA  + (0.025% + 8 nA) . -
N6781A, N6782A ONLY Fixed Range OFF MO

AN KEYSIGHT
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Help , /" Scope #- Data Logger

- Runring Markers & Measurements ()

Marker 1
00:00:00.029807 2 Hz
Min Avg Max Peak to Peak Charge | Energy
102.361 pA -146.23 pA 138.522 pA 438.69 pA 2 10nAh

200ms/ ~ Poinis: 8192 ~ Period: 246 s Trigger A-Current 1 ~ Mode: Triggered ~ Slope: ¥ Level: 50 mA Offset: 05

INSTRUMENTS. OUTPUTS

D ‘Connected
’

Q o

A\ KEYSIGHT

2v/] |~ v/ [*
(2008 /[~ B (200ma /[~
B somw /[~ Bsomw /[~

Fixed Range Measurement

00:00:00.284910

131,607 pA

H
@
=
c
=
2
(=)
(<]
=
2
(=]
e

0.600

=<

Markers & Measurements () ges..  AUTOSCALE L.gy & &

Marker 1 Marker 2
100:00:00.029807 Marker De iz 00:00:00.284910
Min Avg Peak to Peak Charge / Energy
124115 pA 115.012 pA 124.82 pA .09 19.085 pA 9nAh

200ms/ ~ |Points: 8192 ~ Period: 246 s Trigger  ACument1  ~ Mode: Triggered ~ Slope:[ ¥ Level: 50 mA Offset: 0 5

INSTRUMENTS OUTPUTS

B corvectes 2vy [v vy [+
» (200 pa /[ = B (200ma /[~
Q Connect E(somw [~ Bsomw/[~

Seamless Ranging Measurement



APSIRASRIZGEICRIN (Data Logger)

Data point Max. value  Average
Sample rate = 50 kHz v or Ijn/ value ( orl)

i

Min. value I

= (v orl) }

— Sample period ot Sample period ———

(Min.= 20 ps, Max. = B0 g)

T%EY

FE, BAME. (Fitk) / EE00KHz (Sus)EHEE
o ® PR \ 534 .
. . v KIA 1000/ HELEEURIER
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_l File Edit Tools Datalogge Help @ > Scope fi» Datalogger M are

|01JUOY) JUIWINIISU|

bo7 10113

@ fAHE,

=S ——

20.061 22472

~ @ (J AutoScroll  Ranges.. AUTO SCALE
Marker 1 Measurements Between Markers Marker 2
i) Os A = 01:39.999744 01:39.99974
Avg Min Avg Max Peak to Peak Charge / Energy Avg
F1-A-V2 6.000282764 V 5.796122551 V .99366061 V 6.001200676 V 205.078125 mV ---
F1-A-12 41.545 pA 24.986 pA 33.302106 mA 1.004378557 A 1.004353571 A 298.887 yA h

2412s/ ~ Duration: 000:00:30 Period: 1 ms () Min/Max File: Volt-6V-3A-0.20hm-opendoor-30S6.dlg ... Trigger Data Log Run Button ¥  Source  14585A ~

INSTRUMENTS OUTPUTS ..20hm-opendoor-30§ X ACTIVE FORMULA RUN

(&) From Fie B(stmv/[~) v(ionv/[*) amiles  Am
3 No Data B@B No Data No Data - o o
(B From File Blzow/[-] 10nv/[~

Edit Event Tag

/ BV9200EEJ§&TE‘I‘E§{& Data Logger Trace: A-12 Time: 000:00:10.083
v IR RIMEFS -> 1880R5!] -> il -> AEEE

v BREAERFMRE "SRR @ @ Auto Scroll
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B2902A or B2912A

10 us pulse to diode (Measured waveform at 15 MSals)

| PZ2120/21AZKHPXI SMU

FHEERE: 60V
FEA e 10.5A (BKif)
FEfo#FER:  100fA

T X X X X

00 20 40 6.0 80 100 120 14.0 16.0 18.0 200 = S
S = -
fimelel B/KHEEE: 10uS
— Current 2.4 Current4 A ——Current 6 A Current 8 A —— Current 10 A

KrEEZ: 15MSa/s

DUT: diode (MUR105G), which is used in the demo kit
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PZ2100 &%

R LER

llllllllll me

PZ2110A High-
Resolution
SMU

050.0mA| 6300 V| 500.0mA| 30.00 Vsl
2100 V[1050 A|6:300 V[1500mA

(B [3-1 4-1 ON

PZ2120/21A
High-Speed
SMUs

PZ2130/31A
5-ch High-
Density SMUs

PZ2100A 1U B E X5
Al LA M SUMERIR

\—/—

PW9251A PathWave IV
Curve Software
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PZ2100 &FISMUEHFoiER

TYPE FEATURES / SPECS
PZ2100 # 1U — AN ER, S ZEIRTIEHI2088 50
#l
PZ2110A & EAESMU #&EHR, 1.25 MSals, 10 fA, 210 V, 315 mA DC/pulse
FHEERR 10 fA 332, 20 us Ehkod, RIFEBETH 1.4 Vips TILER
PZ2120A 1&Z5iREZFEAESR, 1 MSals, 100 fA, 60 V, 3.5 A DC/10.5 A pulse
50 us pERicoH. R SEE 60V/3.5ADC/10.5A, THEETE
SRR R
PZ2121A 1#525SMUFEER 15 MSals, 100 fA, 60 V, 3.5 A DC/10.5 A pulse
RESENERORMERE: 10 us BPRE. BIEEMYL, XTEERE
PZ2130 5i@iE{R A AHE ZSUMARER, 100 pA, 30 V, 500 mA DC
SEE R

PZ2131 5 {@jE#E3R 500 kSa/s, 10 pA, 30 V, 500 mA DC/pulse, 100 us &
Bk
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Z inF EFR IR S KRN E

EIRRNSERNZE, WERUEENTES T

%B’L/Q .}.{ Oscilloscope View ; Bl
File Data Setup Window
A K A ;4—»[4) MARKER: 46 us

et (1) (1) (1) ‘

4—.€ - ‘P

i F 0 (2) (2)

<—E—N1
B B AE (3) (3)

1 6 1(4)

5 %4 (5) 4
4

Measure Speed : MANUAL | \'4 ‘ ( 0.025| PLC)

Digitizer Mode : O Off

Sweep Parameters
Ranging Parameters
Pulse

Trigger

Source Measure

Count :
Delay : mp | 100 ps

Period : - 1ms

Trigger : TIMER W|
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gi Connect ME®

i
Pulse o
Oximeter // "::“ Ethernet
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o/ Tk

RIEEBTR, B EhalEES
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Measured waveform (noisy,
insufficient bandwidth, ...)



= < Load

EVEEEERE “Rshunt” SREXZIEEE, @M EREEU,
IKIERUEEREEAR: 1=U/R

e > WEGE, ERNBEETLA
T N SRR

N > NERIEEEREEE, o
g AES B IMERRRAIE R TIF,
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fék 3 B

Main Primary Main Primary

Conductor Conductor
/I Ipl
Is

Ammeter
CA> § Secondary
C.T.

Winding

Current 5, Secondary
Winding
) Circuit
Construction Symbol

(3N VTR S E S PN Shin oy S H e S
A ENAYNEifISEFER EUs

)Y

1146B 100-kHz current probe ‘il-;f:‘f ‘V‘W
current probe

/RN T REIE
MELABEE T NVFmA YRR

3 MHz, 3,000 Apk Rogowski coil AC

22
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CX3300 2B 7Y

loT. AlH

v 1GSa/s K#, =ik
21 LA D R
v{EZ400nVES EIRAE

v {EZE150pABRIERE
v mAEREIX200MHz

Measurement delay Measurement Period
T proreneesd] prareeeesd]
— l—> l—>
Trigger Aperture time
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CX1102A (CX1201A to CX1206A)

+ : f' +

CX1103A i
)

o 2 Loy SR o
€ 4 o T X

CX1104A r
S5 BllIERRES

// (CX1211A to CX1216A)
¥ &

CX3324A (4 Ch) N CX1105A

FEi Fi A = B ERERRk

A\ KEYSIGHT

CX1152A
(CX3324A only)

CX1
FEEiERcER




CX1100 BERLES

Sensor

Image in new color

Features

Key applications

CX1101A
Single Channel Current Sensor

40 nAto 1A (10 A)
100 MHz

» General purpose
* |oT, Wearable, Medical
* Sensor

’9 +H-40V « Semiconductor
CX1102A 40 nAto 1 A loT, Wearable, Medical
Dual Channel Current Sensor 100 MHz
+/-12 V

CX1103A

150 pAto 20 mA

* On wafer semiconductor device

. 200 MHz * NVM (ReRAM, PRAM, MRAM)

Low Side 100 pA Current Sensor Z | i) . Display dovices (OLED)
CX1104A 1 uAto 15A General purpose
Selectable Shunt Current Sensor f 20 MHz X\Qz'ator Sencor

| — +/-40 V ’ ’

= o

CX1105A 1 yAto 100 A Mobile device, SoC, FPGA, APU, MPU,
Ultra-Low Noise Differential 100 MHz ECU. duct
Sensor +-40V / 6V emiconductor

A\ KEYSIGHT




CX1101A-03A/NEER

CX1101A i ) & 5Kk

v & FICX3300—A~if iE

v RAFE: 100 MHz

v M EFEE: 40nA to 10A
v FHEE: +/- 40V

v BLAHELER

# 6. CX1101A BfI1EREEE, B8, = 40V, 100 MHz, 40nAZE 1A

il B XHE (-3dB) WM (RRE)
EE BEFUE'
T0A 10mA 3 MHz?2 15mQ
TA 2mA
200 mA 0.2mA
100 MHz 410 mQ

20 mA 20 uA
2mA 3 pA
200 pA 500nA 3 500 kHz ®

400nA3 25 kHz 2 00
20 pA 150 nA S 500 kHz 3

40nA3 25 kHz 3

A\ KEYSIGHT

CX1102A =A24K K

Vo

Ffrr (o)

T

v & FICX3300 #HA~idid
YEKX®F: 100 MHz

v EAZIEE: 40nA to 1A
Vi E: +/-12V
VEHEZRHBESS

v LA AR K iE

25352 iiME (100dB)

CX11

V-0

\V

03A /e ifdxk

v & FICX3300—/A-if if

v B AW % : 200 MHz

v MEEE: 150pA£20mA
v FaeE: +/- 0.5V

v BlZ 89 SMAZT

{EEIEFS ( nA)

&

St (200

MHz)



CX1102A ¥ EBoiSHERNE

CX1102A M= A4:45 3k
"%:ﬁu
= v & FICX3300 AAiEiE
T () vexEz: 100 me
VEALTEE: 40nA to 1A

o R e @ ViR B R +/-12V

p VIHRZ RO RAEHE
'.6# VE S HERE R

E &3 SERNMNE (100dB)

A\ KEYSIGHT

FifliE §i Bh il 18 BAHR L PG
(-3dB) (RRE)
el P A ! el B A
TA 2 mA 20 mA 20 pA
— +oed/Hz £10mQ
200 mA 0.2 mA 2mA 7~ SIAN
20 mA 20 uA 200uA N\ 50004 —_—
2 mA 2 pA 20 A 200 nA ) HiTS
20 mA3 8 uAs 2001A3 400 nA3 90 kHz®
2 mA3 1 pAS 20 pA3 40nA3 25 kHz3
e N

100 dB M= A&

X1




CX1104AKE

3 AISETREEBIR(E (5.5mQ-1.0Q)

Resistive Sensor Head  Range TypicalR,, ' Noise (rms) Noise (rms)
(Upper /Lower) @20 MHz NBW @2.5 kHz NBW 2
CX1211A 150A | om0 48 mA 16mA
N . 100A 88 mA 160 pA
> Rehuntk, NBRMESYER, HBERS;
7 504 44 mA 80 pA
1E Vd ut J:EB%X 1 %ﬁulﬁj D UTI{’EO CX12134 504 P 6.0mA 200 pA
1.25A m 1.1 mA 20 pA
CX1214A 30A 2 4mA 80 pA
——————fF s3m " "
» Rshunt /)y, Vdut EEREN; - 0 iy o
SR/ \ S s SIS B ¢ 108m0 — r
B NEFURSME, MRERE,
C A 250 mA 120 pA 40pA
25 mA \ig 22 uA 400 nA

A\ KEYSIGHT

Keysight CX3324A with CX1104A/CX1121A(Rin=5.5 mQ)
(Measure with 10 MSa/s, 5 Aldiv)

Amplitude: 101 A
Rise time: 29.2 ps

CX3300 XM 16{iIADC, BEAMIEZ;
RARBARIR S

[ |

= Clean 10 A pulse waveform
= Lower noise floor

= Smaller offset current

current probe
(Measure with 10 MSa/ls, High Res, § A/div with Keysight a S-Series
oscilloscope)

Amplitude: 9.4 A
Rise time: 35.6 s guEs




CX1105A Z7HBFE (Bifit) Rk

B 35 A FR B4R _E Y FEL BELEN A

CX1105A
Noise (typ.; rms) Noise (typ.; rms)

Range @20 MHz NBW @2.5kHz NBW | VoM

25V 1100 pVv 200 pVv
40V

1V 1100 pV 200 uVv

250 mVv 45 pv 3.0 uv
100 mV 24 pv 1.3 v 6V

25 mV 20 pv 0.4 pv

_ Bundled 10 cm
) shielded twisted pair

Optional user-

ZER3l | -50 °C to +150 °C defined resistor tip

A\ KEYSIGHT

Voltage Range

Check to enable the ranges those Max.

. g
’/ fe=m - 4
e
e
i
= A

Customer's
shunt resistor _

Oweet 0 X

Scale | Offset, Sensor/Probe Skew / Delay Display Current

= Off: Unit = Voltage

=0n: Unit = Current calculated by Vdiff /
Resistor Value

Off On




CX1105A E5BERNH
B EESEN

SEMuVER BRI (S S EUE:
ZE18E (RMS) : 10.639uV
CX3300 + CX1105AZKIRFS
(BW = 2.2KHz): 366nV

@anc

Channel 1: 15.00 pv/

-500.0
Nul

= 366nV, BW

Nl

100 ms 200 ms
-100 ms 100 ms

Measurement
Measurement L )

v L%
x
Description Max Min Range Std Dev. Stop &
Description Latest Max Min Range 5td Dev. Start Stop #

@ AC RMS 3 366.558 399.916 nV 349.230 nv 50.6865 nV 17.0347 V. s 500.000 ms
@ AC RMS 10.6395 uV 106357 pV 10.6409 uVv 106273 pV 136375 nV 529933 nV -500.000 ms 500.000 ms

@ Frequency | 9.89977 Hz 992190 Hz 10.0119 Hz 9.85679 Hz 155.085 mHz 56.6304 mHz. -500.000 ms 500.000 ms.

Marker

100.0 ms/, 0.000s HR uwv DC
5.000 kSals, 50.00 kpts Range: 25 mV

100.0ms/, 0.000s  HR'
5.000 kSals, 5.000 kpts

A\ KEYSIGHT



CX3300 #uEic={X (Data logger)

#IEICRIN (Data Logger) &Rz|

O X100/ 0\AhEEEMS, SREER10MSa/F), BiEFEEINIERE

O SXHIEEEDIT (BABEESH, 2012 Nt X 2MSa/s X 2i@i# => 350
SB')TJ%JE%'SUEI#}JD%E (70 350GBEUELISFD)

> SUFEBEREMN
> BniKosRMX s

CX3300APPC BTz oS4
O ZFiRPCH N TR &EEES T

A\ KEYSIGHT



AIEBERIRBIEND "EHSE

sampling |Duration| Total Data
rate (days) |samples|volume

1IMSa/s 4 345G | 691GB
s ¥V
! :

10MSa/s| 1 864G | 1.7TB |
)
—_ Hey P
{ 7 ; e - 7 _ ——
EJ_ZE\ET Bg&ﬁuag;&ﬁ;j{q: T : Playback only the selected pattern in the entire
| j s V\[aveform for a quick deep dive analysis.

SANEERVEUEZEIMBPC
v LASMSa/SEFERIESHRMCUTE3 00 s N RIER IR

REENX MRS RIS |

BESE? ZX?

v M23887NEIZ R, RIAIX 73 101 A FEISRELAVRT

o

E |
()]

VIBISSFIT DT, ZERHIHER/90.04%

v ERBMCUFEEEITRIRE THES

A\ KEYSIGHT
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