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NPLC | Digits 10 pA 100 pA 1mA 10 mA 100 mA 1A 3A 10A 4+
5 TV
1 TV "
0.2 6% =
, 1
0.24 6% 0.0005 PLC = 0.0005 x 20ms = 10 us oy
0.06 5% = § Load
0.006 4%
= NS SN = NS
00005 | 9% TCIE T HTUALE: 22 MAZ I R
Range 10pA [ 100pA | 1mA | 10mA | 100 mA 1A 3A 10A
Effective Internal Shunt Value 1 kQ 100 Q 10Q 1Q 01Q 01Q 01€ |[0.0058
Autozero Off Error 150pA | 1.5nA 15nA | 150nA | 15pA | 150pA | 150pA | 3mA

Up to TKohm Shunt Resistor under 10uA range

1) B S =R !

2) STHER SR [RIPLCSREL

1) 10AH}, 5mQ; 10mA, 1Q; 10uA, 1000Q ;
2) 1PLC(50Hz) 43#%%2>51.0000000; 0.0005PLC (100KHz) 43 %% 41.000
7firk 3firk
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1) PR HEERNEE T (RiETHRIMV)
a) R/, EHFEAR , TmV = TuA x 1KQ

b) K= , BA, EFEH/N , ImV = 1A x Tm ()

lEAE FLTIA | BRVLEETIUA 2

2) FFHEERWREES (BESPRNIMY BREEV ) onx
ImV = uAx TKQ I 10V = A x 10 IV SR, BEATHFILY,
EE6 V2 (21ELHs) 4y¥HR , EI1.000000
TuV = 1A x TuQ)
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Table 10. CX1105A Differential Sensor, Single Channel

TRY;
VvV

Output
impedance

—1

A

Rshunt= 50 mohm

V=3V

Max. current = (3 V) / (Rshunt + Rcap + Routput) Range RMS noise Maximum bandwidth (-3dB) ~ Maximum common mode voltage
20 MHz NBW 2.5 kHz NBW *
25V 1100 v 200 v 0y
1V 1100 pV 200 pV
250 mV A5y 30pv 100 MHz
100 mV 2% WV 13V +BV
Shunt resistor 2 m 20w 400V
- DUT CX1105A
o\ [\ ShuntR Moise (rms) Moise {rms)
’7--————! (MPU) Range | Max. Current 20 MHz NBW 2.5 kHz NBW
25V 1000 A 440 mA 80 mA
A 1v 400 A 440 mA 80 mA
25m0 250 mv 100 A 18 mA 12 mA
Residual ) Decoupling 100 mv 40 A 9.6 maA 0.52 mA
resistarjce ‘ capacitor S T e LEms
e = 1v 200 A 220 mA 40 mA
5 mQ 250 mv 50 A 9 mA 0.6 mA
v v 100 mv 20 A 48 mA 0.26 mA
25 mv 5A 4mA 0.08 mA
- 25V 125 A 55 mA 10 mA
| H—‘ 7& D [\ ? 1V 504 55 mA 10mA
,ﬁXﬁu HR1QEI/3HR7F EBBE ! -Lﬁ l j EE[*/)[ | 20 mQ 250 mv 125 A 225 mA 150 pA
100 mv 5A 12 mA B5 uA
25 mv 1.25 A 1 mA 20 pA
25V 50 A 22 mA 4 mA
1v 204 22 mA 4 mA
50 MO 250 mv 5 A 900 pA 60 pA
100 mv 2A 480 pA 26 pA
25 mv 500 mA 400 pA B us
25V 25 A 11 mA 2 mA
1v 104 11 mA 2 mA
Rshunt= 10 mohm Rshunt= 5 mohm 100mQ [ 250 mv 25 A 450 pA 30
100 mv 240 pA
25 mv 200 pA
25V 25 A 11 mA 0.2 mA
jz / h A 2 H 57//\ 7 1V 1A 1L1mA 0.2 mA
rus. %// 71, 50, A= 10 250 mv 250 mA 45 pA 3 pA
/L y _ 100 mv 100 mA 24 pA 13 pA
25 mv 25 mA 20 pA 0.4 pA
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1 RN AR E , s AE. &/ME. W

2. B R ROl se(RAI (Y 28

3. ZIRACRAVEEREE | T BN R N FEEE
4 AE MRS | TR RCR I A b

AR RAE

shielded twisted pai
avo;noise coupling

CX1105A

pin header would be suitabl\e\ \
in terms of bd space s ; ; ;\

SRR

r cable is better to

:::eed) FET switch to 10 mQ | CX1105A
BULREf =12 RC, RCEUK | BULASELE. o — S ——
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uonaun4

1966u )

100uA , 100Nns LN HY B Bk oH

SIRYI0

-100 ns -80.0ns -60.0 ns -400ns

a

60.0 ns

20.00 ns/, 0.000 s
1.000 GSals, 1.000 kpts

Edge, Positive Auto

Channel 1, 0.000 A 89 MHz

BinSyun

Run | Stop ANNANNANNANNANANNANNANAANANAANARIAANAANAANAANANANANANANANANNL

50.00 pA/, 0.000 A

VAEAEE4R: 02-2278-9886

v %

notch

WDC 2 % :
&

Channel 1: 50.00 pAr | 200 BA
7 R Measuremes AC hack Die
\
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i | m—| | — | £3
’:}C-\'P
sram (=
—|&r
—
] |we

&
?
/-r

-200 pA
2 4

100 ns 0

(][]

80.0ns

Range: 2 mA
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I ENVM—r b =

_ m |
I The Periodic Table of the Elements
- E E PROIV' corresponding binary oxide that
!Hg::zr:rlt;ion NVSRAM NVSRAP‘-"I I NVSRA““ Ill exhibits bistable resistance switching - h I‘l Iit:
BBSRAM BBSRAM \ _BBERA_M 4 L‘ Bc metal that is used for electrode E x( N OA?AI:‘;‘?
\1 M Al Sl P S Cl /\r
EEPROM EEPROM ( B = 77 [ra A R
S Card U cFashNOR  offash NOR o B e e
5 -}' AAX 0 1¢ !.l “l & g 3lll .3!] 51 < <
Cache Memaory for NVSRAM NVSRAM NVSRAM Cs| Ba La Hf_Ta Yvo Re| Os | Ir | Pt 1}3 }lig | 11| Pb | Bi Po At Rn
Enterprise Storage BB SRAM BB SRAM BB SRAM Fl R.l Ax. Rt Db Sg | Bh|Hs | Mt = I l_»
DRAM DRAM DRAM = o B B
Cc Iu’r \d Pm‘Sm EuIGd Tb DV Ho E‘r T‘m_'Y”l‘\ I_u
Mobile Phones SRAM NOR Voltage pulse for ReRAM evaluation 1 Pl ! Po Am o 1 s i Yo
SET
Mass Storage NAND Vger Difficult to measure
/ transient current in this
Non-Volatile Memory short pulse
Volatile Memory -—— -—-
] <100 ns « {" ~ V (4 {' "RV
® D12 Dsao 0
E’ { trst
= t t t
3 4 Difficult to measure
<100ns| - . transient current in
)(Q%” ”O” this short pulse
ﬁ VRST
_ RESET
Time
v Pulse width: 10 ns to 100 ns . 1 BA measurement under
v’ Dynamic current: from 1 pA level > 100 MHz BW
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CX3300¢7] GBI N FE M= NVMBY EE R ko

CX3300 Device Current Waveform Analyzer B1500A Semiconductor
Device Parameter Analyzer

AUX [ — ==

Trigger-in o r——s

Trigger-out

, s
- ;~}£' [ l PGU Current Sensor

—— IL—w M
e 50 ohm
B1525A HV-SPGU

SMA-BNC -
cable (Any pulse generator
can be used instead.)

. 50Q Feed-thru
onC Tes \ %27 PGU 5 A RIDUT

. BNC to SMA 18] 9 & 4t

X1151
Passive
Probe I/F
Adapter
(1MQ) (o

ptional)

Passive probe with

3D positioner BNC adapter

# 8. CX1103A &= H%. /M, 200 MHz, 100 pA & 20 mA

CX1103A
Low side sensor

5 SMA-SSMC M oNG i BXAHRE (-3dB) BXRERR

EHE REFNE
T 20 mA 5 pA 200 MHz +20 mA
&8 R fe4d 2 mA 1.5 uA 75 MHz -
i 200 pA 150 nA 9 MHz
Chuck is grounded - < 3
to circuit common. DUT%&%%*EI-% 20 pA 25 nA 25 MHz +200 pA
Measurement setup example 2 uA 15nA 250 kHz £2 UA

200 nA 150 pA 100 kHz £k
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Max 30A
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RNFE 23 B R R

WG A (KR
WHREER | R A A |, FIRHILEMES

[ A
/Seepu

Power Line Voltage : 3.8V

= "
j.‘.

B8t

MPU. APU PU FPGA

CX3324A B & CXMOS AL Z5 R

SANTEELE. 02.2278-9886 KEVSIGHT

Authorized Distributos




H

7 N

CX3300

File Control Setup Trigger Measure

Analyze Utilities Help

Run Stop

@u

60.2 mA

JUBWBINSES|A

502 mA

402 mA

oun-|

30.2 mA
20.2mA
10.2mA|
210 pA |

-9.79mA

-19.8 mA

-934ms  -734ms -534 ms -334 ms -134 ms 66.0ms 266 ms

247 mA
21.5mA

18.2mA
15.0 mA
11.7mA

845mA
i M'W
520 mA

7 UINL‘—J"

1.95mA T

-1.30 ma

ITTms 617ms -4.57 ms -2.97ms

(-]

A
-1.37T ms 230 ps 1.83 ms

2000 ms/, 66 00 ms
500.0 kSafs, 1.000 Mpts

BLEW: o H R F i

466 ms

343ms

666 ms

5.03ms

Range
Geographical !

/ \ Coverage, Penetration

Channel

866

S
Channe_~

Jabbuy

sisAleuy

Aeydsiq

e PLY]

J] . LPWAN |

Transmission

Power
Consumption

Latency

60.2mA
50.2mA

402 mA

Number of /
Base Stations

30.2mA

.
Radio

2 o
329 mA @¢

232mA [\J

136 mA QD

Analyze Ui

Channel

han 1 20mA |

Y5695, 19.05 pA

997s

Sweep Period 969.84mS S

Offset!: 33,609,154 | X2: 956899s | Y2: 19.0473 yA | Offset2: 34,578,994 | AX. 96984 ms | AY: 969

(-]

479699 pA | AOffset:

4,400 s/,510.0ms Area

1.000 MSals, 50.00 Mpts Description Area Average Max Min p- Count

5.25726 nAh 242.551 pA

59,3366 nAh

() Function 1 494311 pA | 292028pA  |A7GB43pA | 220800

(w1) Memory 1 187626 pA | 138581 mA | -167365mA | 3.05946mA | 336251 pA | 227700

NB-loTHLRZRIE I

Subscription Costs

Bandwidth

™ Radio Chipset
Costs

-

#

Start Stop Baseline

2857505 396150 5 0.00000 A

687675 8015255 0.00000 A

BINSvun

VAEAEE4R: 02-2278-9886
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CX3300 =&

TR T3 I £

/) = ~ > N
TSI , IR TS N
CX3322A 2 1818 l @ A >
o~ .
CX3324A 4 iB & SERESHE & 4 i
8;] 1 8;? SR SRR SR A U
CX1103A v BBl 5 R
CXT104A VBRI
CX1105A ,
CX1151A %ﬁ%ﬂ \\\\ o
CX1152A GSa/s¥A% , 200MHZH 5t
/1416 5
v B 100AZ 150pA
v {EE@SOpAEEiﬁn@;s
SR B

v’ Windowi(E 45

v 4TS A S il
S\ v — B TR RHIERR AL

v AR

v X E

v EEIHUR

SANTELE. 02.2278-9886 KEVSIGHT
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CX3300 tRl S B

‘%§!; & o o I

?KMMA t::>1~"’""é§51? §§;?§x
& =i

[y

i i & L%
CX1102A (CX1201A to CX1206A) CX1152A
) R
+ + (CX3324A only) |
\
oy on e
o ur o

CX1104A r i
P 3 U & AL A CX1151A
// == (CX1211A to CX1216A) e

CX3324A (4 Ch) CX1105A
41 IR B2 Bk

RINSYUN JEEHEL4R: 02-2278-9886 eotoets
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CXT100 E

=Nk Sl

Sensor

Image in new color

Features

Key applications

CX1101A

Single Channel Current Sensor

o>

40 nAto 1A (10 A)
100 MHz

General purpose
loT, Wearable, Medical
Sensor

+/-40 V Semiconductor
CX1102A 40nAtolA * loT, Wearable, Medical
Dual Channel Current Sensor ? 100 MHz

+/-12V

CX1103A 150 pA to 20 mA « On wafer semiconductor device
. 200 MHz * NVM (ReRAM, PRAM, MRAM)

Low Side 100 pA Current Sensor ﬁ i . i o o
CX1104A 1pAto 15A * General purpose

- 20 MHz * WiFi
Selectable Shunt Current Sensor ﬁ i I

b
CX1105A 1 pAto 100 A + Mobile device, SoC, FPGA, APU, MPU,
Ultra-Low Noise Differential Sensor é’ 100 MHz " BV
- +/-40V / 6V * Semiconductor

BINSvun

VAEaEE4R: 02-2278-9886

KEYSIGHT

TECHNOLOGIES
Authorized Distributos



CXTO0TA-03A/ N R =k

7 6. CX1101A BB fEREas, BaEiE, &= 40V, 100MHz, 40nAZE 1A

. . il i BAHE (-3dB) WEEFE (MEE) BAidEEE
TN CX1101A ﬂﬂﬂﬁ% BHE BEENE
’/b.tﬂ 10A 10 mA 3 MHz2 15mQ
@ v & F1CX3300—4-idiE 1A 2 mA
. v EK#FE: 100 MHz 200 mA 0.2mA 0o I
o o g% | v MEEE: 40nA to 10A 20 mA 204 - o
J.tg v EME R +/— 40V 2 mA 3 pA i + 40V
v BLAEIEIER 200 pA 500 nA 5 500 kHz 3
400nA3 25 kHz 3 00
20 pA 150 nAS 500 kHz 3
40nA3 25 kHz *
CX1102A M e A4E4%Kk CX1103A /¥ iadsk

& = O

v’ & FICX3300 #A-idiE
Y& KXFRE: 100 MHz

v & FICX3300—A~id id
v & AK#FF: 200 MHz

VEAZFEE: 40nA to 1A v MEEE: 150pAZE20mA
o gh g% @ ViFHREE: +/-12V v S EE: +/— 0.5V
_at gt g VEHERODRHE v BElZ &) SMA3%T
VLSRR (o
=1
&

R HHEERNE (100dB)

BinSyun

= (200MHz)

VAEaEE4R: 02-2278-9886

KEYSIGHT

TECHMOLOGIES
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2 mA

CXTMO2A ¥ @z
3 LA

—_—

=

[

#

CX1101A

CX1102A M =AE4K 3k

T
™ 0

ot o ot
2. @

2HAHAEANE (1008) [

RINSyun

v 5 F1CX3300 #/j-ifid
vEKXFT: 100 MHz
vEAZEE: 40nA to 1A
Vi e R +/-12V
vVEZERWEIASS
VEL oAk iE R

7/
™
(L4

FifiiE §b B 1 18 BXHER PG | BRAHEEE
(-3 dB) (BEE)

prel -2 BEENE' EH BEEEUE'

L =) 2 2 100 MHz £0mQ

200 mA 0.2 mA 2 mA 3 A

20 mA 20 uA 2000A ____Z5000A~N o o

2 mA 2 uA 20 uA 20008~ oz - e

20 mA3 8 IA* 200 A 400 nA* 90 kHz? e

2 mAS s 20 pA? 40 A3 25 kHz3

100 dB M-S #h A&

X1

ul
g
=]
@
=]
[]
Q
=7
@
@

100.0 MSars, 1.

VAEAEE4R: 02-2278-9886

410

) ms 510 ms 6.10ms 710 ms 310
] 5.000 mAJ, 10.00 mA 5 100.0 pA/, D.000 A n .
40MHz Range: 200 mA 40 MHz Range: 2 mA ?

KEYSIGHT

TECHNOLOGIES
Authorized Distributos



CXTM04A K E R e e EV A= HAE ( 5.5m0O-1.0Q) )

! ( )
Resistive Sensor Head  Range TypicalR,,’ Noise (rms) Noise (rms) Maximum Bandwidth SEME L o7 ‘ii = = -
Vs < (Upper /Lower) " @20 MHz NBW @25kHzNBW?2  (-3dB)? > Rshunt j( ! /J\EE‘/)'L(Mfﬂ ¥}$_,~\ ﬁﬁg'ﬁj !
——— _/
Shunt< Vst CX1100A CXIZTIA 1504 55ma 48 mA 16 mA {E Vdut J:JZTSBEFj( / R}HWDUTIﬁEO
1004 8.8 mA 160 pA
6 CX1212A 100A S 0m0 24 mA 800 pA
DUT o 4 A ,
vdut s et e »  Rshunt /N, Vdut _BEJEREFEN
: CX1213A 50A - 6.0 mA 200 pA et e < N ¥y
Vdut = Vs - | * Vshunt 1254 L1mA 20pA 20 MHz /fﬂ /J\ EB))[L\(IJ\“JE% ;%ﬁ;}ﬁ / \Aj\l”ﬁ:t/‘ﬁ gﬁo
CX1214A 304 - 2.4 mA 80 uA
500 mA m 440 A 80 uA
CX12154 2. . A O o 5 e =] = N .
T — T 2R 4 AL [ A HLTE
CX1216A 250 mA 120 pA 40 pA
1.00
25 mA 22 pA 400 nA |
4 = TfFs
: I
Keysight CX3324A with CX1104A/CX1121A(RIN=5.5 mQ) Tektronix TCP312A current probe A L v 2
(Measure with 10 MSa/ls, 5 Aldiv) High Res, & A/div with Keysight a S-Senes
oscilloscope)

Amplitude: 10.1 A e SUIEENR

Fise time: 292 ps — B Amplitude: 9.4 A
Rise time: 35.6 ps e

nA { PRAREET
Al

CX3300 SEFT6AIADC , B ARIEIAS £
| FRARAY A g = ?

> Clean 10 A pulse waveform
> Lower noise floor
> Smaller offset current

SANTEELE. 02.2278-9886 KEVSIGHT
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CXTIO5A Z o e & ( BN ) BRok—— s A raiet e pE G

CX1105A
Noise (typ.; rms) Noise (typ.; rms)
Range @20 MHz NBW @2.5 kHz NBW Veu
25V 1100 pV 200 pV K o
40V

1V 1100 pVv 200 pv

250 mV 45 uVv 3.0 uv
Customer's
100 mV 24 UV 13 “V 6 V .shunt resistor _/
25 mV 20 uv 0.4 pv
] Scale | Offset  Sensor ! Probe | Skew Display Current
[ = leff = Off Unit = Voltage
Range |25.00 mV = On: Unit = Current calculated by Vdi
R On: Unit=C lculated by Vdiff /
shunt Resistor Value
Yoltage Range Vem
40 WV Max Dﬂ: Dn
~ "™Check to enable the ranges those Max. : oV Max
4 Bundled 10 cm Display it
shielded twisted pair |..:|'.-'r:.-m'1 ON Vae | 5000 MO e —
Coupling
Optional user- 6250 m... 0.000A DC||
%—ﬁmgﬁ%l _50 oC to +150 oC defined resistor tip 89MHz  Range: 25 mV .

R INSYUN JAEEELR: 02-2278-9886 Eatoate
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CXTO5AH A

FH SH A ZEHY 2

Max 30A

e 100M bandwidth

HUREERFH @ 50mQ

2.5VEfE | = S0A

— 25mVEFE |, Mi& 10uA

Shunt R Range Current range @gg l;eH(anSEgW @;JOSISISH(ZHE%E;W
25V 1000 A 440 mA 80 mA
1V 400 A 440 mA 80 mA
2.5mQ 250 mV 100 A 18 mA 1.2 mA Sleep uA
100 mV 40A 9.6 mA 052 mA —
25 mV 10A 8 mA 0.16 mA
25V 500 A 220 mA 40 mA —
1V 200A 220 mA 40 mA -
5mQ 250 mV 50 A 9 mA 0.6 mA L —
100 mV 20A 4.8 mA 026 mA
25 mV 5A 4mA 0.08 mA
= L L 4 mA +<— Max. 30A with wider bandwidth
1V 20A 22 mA 4mA
50 mQ 250 mV 5A 900 pA 60 uA
100 mV 2A 480 pA 26 A
25mv 500 mA 400 pA 8PA  s—<— | oW current meas. with 2.5 kHz
25V 25A 11 mA 2 mA ——
1V 10A 11 mA 2 mA bandwi
100 mQ 250 mV 25A 450 pA 30 pA
100 mV 1A 240 pA 13 pA
25 mV 250 mA 200 pA 4 A K3
25V 25A 1.1 mA 02mA
1V 1A 1.1 mA 02 mA
10 250 mV 250 mA 45 pA 3 pA
100 mV 100 mA 24 YA 13 pA
25 mV 25 mA 20 A 0.4 pA

VAEaEE4R: 02-2278-9886

SIGHT

I(
MOLOGIES

.ﬂ.uthnnzed Distribitor




CXTOS AT S A IR 1R /AR =G T =

f Differential Sensor - / Differential Sensor F

[

PMIC

REs [k

F ﬁ Differential Sensor F "

-

T — > i SoC/MCU | Memory \ Shuntresiéoronboard

Battery = I i

‘ Differential Sensor Dlsplay/ Differential Sensor - ?ﬁ%fg I%@
‘ Sensor/ InterFacej

Actuator

S = A A

R INSYUN YATRIEL 45 02-2278-9886 Eﬂ%-‘f&!
Authorized Distributor



CX33007rthThse < T——F &Y E ke

Control Setup Trigger Measure Analyze Utilities Help

y
o

Measurement ¥ = X
Function

Time | Vertical| Mixed
Math | Filter

_{/ Fall ime . p d U\ ) d U\

Rise time Fall time J L ‘J' L IIIII
Area Histogram
-I I- Smuuth Smumh
J L

swidth - width N lU"- Nﬂfﬂ\:’\m X M Waveform Memories
0 1y

Smooth Smooth CCDF Spectrum
Period Frequency

AR
RE

LowPass  Low Pass Profiler Memory J L
Duty cycle T min

JusLu2unsea|p]

Display v = X

JUusLU=UnNSEA

Markers | Annotations Markers Annotations

juaiusunseaiy]

Persistence Plot Axis Persistence Plot [AxiS

JUusLU=dnse|A

Waveform Memories

uoNIUN4

uonauny

LIon2uUNy

12660
uonauny

=
[r=]
7=
1]
-

120660

1266u |

sisjeuy

sishjeuy

Area Area (+width)

-\J’\_L ' ;P\ass ;P\ass ' g . Jl—l—lr
Vs
Tmax  Slew rate /_ /_

High Pass High Pass

sisfjeuny

Aejdsig
sishjeuy

Aedsig

X1and Y1|X1,¥Y1and Y2

Aedsig

Area (-width) Area (Period)

Aedsig

SE B4R 02-2278-9886 KEYSIGHT




CX330075 M Dyie Z 2——EE IR

File Control Setup Trigger Measure Analyze Utilities Help
v X

WD C Ve | PR

60.2 mA
1 50.2 mA

Jusw=INse3|

Channel

40.2 mA

uonaun4

30.2 mA

20.2 mA

12660 |

10.2 mA

210 pA

sisAjeuy

-9.79 mA

-19.8 mA
-934 ms -F3d ms 866 ms 107 s

feidsig

Channel 1: 3.250 ma/ | 247 mA

21.5mA 21.5mA

18.2 mA 18.2 mA

15.0 mA 15.0 mA

11.7 mA 17.7 mA

8.45 mA 8.45 mA

520 mA 520 mA

1.95 mA 1.95 mA

-1.30 mal® 1.30 mA
- 7ffms -6.17 ms -4 .57 ms 5.03 ms 6.63 ms 8.23ms 1.600 ms/

200.0 ms/, 66.00 ms — Edge, Pos Trig'd D - 10,00 mAS, 20.21 mA 2 3 a
500.0 kSals, 1.000 Mpts Channel 1, 10.00 m& 220 kHz Range: 20 mA

BinSyun S 02-2278-9886



CX330055 M ThaE & 3——XI = )R

File Control Setup Trigger Measure Analyze Utilities Help

Anﬂlysas -

jUsLUzINSES|Y

I Ve N N N e N - I N N N e N N U e /x/-|\ > ... Y . D c.: MA EE
II I. el 1: 4.000 mas | 245 mA L_é
Analysis - Area Histogram

20.5 mA

CCDF

uonaun4

12.5 mA

1366u|

Profiler

g | e
e e
| i 490 pA

sisAjeuy

Average A\rerage

feidsig

-3.51 mA
1.40244 mA 310.508 pA

@_ : -7.51 mA
140 ms 480 m 650 ms

- & ox
Average Max Min P-P RMS Count Start Stop Baseline ﬁ.

Ah 769.326 nA 18.4526 pA -17.8999 pA 36.3525 pA 3.72143 pA 175047 -502.547 ms -152.453 ms 0.00000 A

1700 ms/, 140.0 ms T Edge, Pos Trig'd D - 4 000 mAS, 8490 mA 2 3
500.0 kSarfs, 1.000 Mpts Channel 1, 10.00 mA 220 kHz Range: 20 mA

YATRIEL 45 02-2278-9886 t«’;IIEIYSIGHT

Aiith




CX330053 M1 18e Z A—— I A7 RO LR R

File Control Setup Trigger Measure Analyze Utilities Help
Analysis v = X v X

JusLu=InSesiy

III J\_/\/\_/\/‘\_/’\/"\_/’\/‘\/\_/\/\/‘\/\/‘\/‘\_H'\J\/V\/\J\/V\/\f\/\f\/\/\/\/\/\z WS C W 2 B
][] ]

Channel 1: 5000 mAS
Histogram T

uonaund

sishleuy — J26B6u)

Aeidsig

1.200 ms/, 1.300 ms T Edge, Pos Trig'd D 5.000 mAJ, 7.680 mA
500.0 kSafs, 1.000 Mpts Channel 1, 10.00 mA 220 kHz Range: 20 mA

RINSYUN YA B4R 02-2278-9886 'f'.E.V_S'!GHT




CX330073 trZhAE Z S——R R A0

J
T

Control Setup Trigger Measure Analyze Ultilities Help

Function v 4= X

-

Math Filter

VaVaWaWa ValaVaN eV aVaVa VeV a VeV VeVl U aVl eV aVe Wa e Wals Wala Wl e W aWala W M " :) ( .I. M @ 'Ei'

JusLuInses|y

;JM}M ;JM} 1%
Smooth Smooth

A {00

Smooth Smooth

N\

Low Pass Filter 1 MHz
Low Fass Low Pass

uonaun4

12660

v

5IS

10.5 mA
Function 1: 1.911 mAJ

-~

S\ L\

Low Pass Low Pass

[ /.

High Pass  High Pass

-33.0s -22.¥ s

1030s/, 2100 s ' Edge, Pos Auto)

5.000 kSals, 1.000 Mpts Channel 1, 0.000 A

994 pA

R .

Operator Low Pass Filter
Source 1 (A) wz| Memory 2

Cut-off Frequency

VAEAEE4R: 02-2278-9886




CX330053#Ehhe 26—k Rl e st L = L

& i

Auto Save Waveform 1 Aute Save

File Control Setup Trigger Measure Analyze Utilities Help

Run Stop gle lly .ﬂ [ el
- S

| -~
C o ] o . -
@ (\___ File Selection File Type - Composite

Composite (Setup and Waveforms) b

Juswisinses|y

Look In... C\Users\Administrator\Desktop\Shanghai Telecom NB_loT\20 Up

Model CX3324A
Name Size Type Modified Serial MY56160177
3 Revision 2.0.1811.17985
| ] cx3300_0.cxcomp 185.37 MB CXCOMP File 4/24/2018 11:13:26 AM Sampling Rate 200.0 kSals
Memory Depth 24.00 Mpts.
Channel 1 CX1101A
Documents | ] £x3300_2.cxcomp 18537 MB  CXCOMP File 4/24/2018 11:15:36 AM Channel 2 CX1102A
Channel 3 CX1102A-2
| ] ex3300_3.cxcomp 18537 MB | CXCOMP File /24/2018 11:20:36 AM Channel 4 CX1151A

Ha e (=]

Desktop

1966u |

cx3300_1.cxcomp 18537 MB  GXCOMP File 412472018 11:15:28 AM

sishjeuy

Setups

4 | Preview

Waveforms

New Folder File Name cx3300_3.cxcomp
Rename File Type All Loadable Files (*.cxset;* cxwav;*.cxcomp;*.h5) w

Run after loading

=

tn
2

[
B

Auto Save : O = 0 C\Users\Administrator\DocumentsiKeysight'Cx3300\Waveforms &-

6.700 s/, 1850 s Edge, Pos Auto E 250.0 mA/, -91.00 mA 2.000 v/, -730.0 mV DC R

1.000 GSa/s, 20.00 kpts T Channel 1, -187.0 mA 89 MHz Range: 1A 2 170 MHz Range: 8 V

R INSYUN JAER 4R 02-2278-9886 eotoets
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CX330047

Zoom Profile | Auto Profile...
Description

2.000 ms/, 5.000 mA/

-4.700 ms -2.700 ms

6.300 ms

BinSyun

TIhgE 2 7——

Undo

Duration
1.164 ms
4252 ps
135.7 ps
150.6 ps
1.164 ms
4251 ps
1359 ps
150.8 ps
250.8 ps
61.20 ps
2253 s
1.318 ms

11.00 ms

Clear Profile

Mean

5.116 mA
18.25 mA
12.80 mA
22.34 mA
5.126 mA
18.25 mA
12.84 mA
22 30 mA
8.342 mA
6.666 mA
5.165 mA
409.9 pA

5543 mA

Function 1

1.300 ms

Max
2221 mA
20.71 mA

2221 mA
7.132 mA
6.219 mA
4391 mA

2285 mA

4.669 mA
3 mA
6.524 mA

6.475 mA
19.83 mA
7.125 mA
6.219 mA
4.392 mA

106 5 pA

6.066 pA

1.653 nAh
156 nAh

9341 pAh
1.657 nAh

155 nAh
484.6 pAh
934 0 pAh

9.76%
12.7

5.52%

1.91%
0.89%

100.00%

13.00 mA

13.00 mA

8.000 mA

3.000 mA

-2.000 mA

-7.000 mA

-12.00 mA

~17.00 mA

H S PRI TE Y

1 E X E < E
o w s = = g R = = g = ~
& = & = ] ¢ B 2 ® s = 2
& R & € e = = = ¢ = =
g 2|3 3 B = B @ < ] 5 |3 28
& ¢ 3 s Ez8 2 i 88 B §3
= E| & &£ s £ EEE | 6 & f5 & 02
= w = & 5 = = § [ & i B B B 8 1
2 d |  F £ PLEER S| B 2 E a & &
- n
= kY =
» B & x
2 : [ ¥
g n{ & -] [
i - & ey x
3 = o =
o i W a &
2 = wa @ Z
2 % <
]
|
i 1| |
Current ' A|l B|C| D IH E |D I HI D E D |IH F JG
- - Adverbsing event = ~8 ms = - >
—Tme—>» e, ——
Ady Event Avg. Current =
Syatam Desp-Skeep Current_) 2 -
«—T_adv_event = =100 ms—»
Num. Label Time Duration Mean Max Min Integral | Ratio
1 G 4,700 ms 3.278 ms 19.16 pA 6471.5 pA 6,066 pA 17.45 pAh 0.103013039201076
2 1422 ms 61.55 us 779.7 pA 2632 mA 117.9 pA 13.33 pAh 0.078713455716623
3 A -1.361 ms 154.8 ps 4.836 mA 5748 mA 6453 pA 2079 pAh
4 -1.206 ms 2185 ps 4392 mA 3 180.7 pAh 1.0666769895589
5 B 987.5 s 106.2 s 5.268 mA pAh 9427403
6 8813 s 592.7 us 6219 mA 736.9 pAh 4.35109436548513
7 C 288.7 s 130.5 ps B.A77 mA 6.829 mA 5213 mA 2240 pAh 1322328527780
8 1581 us 1405 us 5071 mA 6.219 mA 4.823 mA 197.9 pAh 1.16859763198462
9 D 17.65 pis 425.9 s 1824 mA 20.71 mA 5.214 mA 2.157 nAh 12.735953517051
10 | 1364 ps 281 mA 19.83 mA 6.488 mA 485.5 pAh 2.8 06108633
11 H 544.6 ps 150.0 ps 2217 mA 22.69 mA 19.83 mA 923.8 pAh 5.45444247378647
12 E 694.7 us 1.164 ms 5.116 mA 22.21 mA 4,669 mA 1.653 nAh 8.76268333608989
13 D 1.858 ms 4252 ps 18.25 mA 20,71 mA 5213 mA 2.156 nAh 12.729655531646
14 I 2283 ms 1357 ps 12.80 mA 19.83 mA 6.524 mA 4828 pAh 2.85046907654618
15 H 2419 ms 150.6 ps 2234 mA 22.74 mA 19.83 mA 934.1 pAh 5.51547373406242
16 E 2.570 ms 1.164 ms 5.126 mA 22.21 mA 4.679 mA 1.657 nAh 9.78142481519876
17 D 3.733 ms 18.25 mA 20.75 mA 5213 mA 2.155 nAh 12.7253801158914
18 I 4.158 ms 12.84 mA 19.83 mA 6475 mA 4846 pAh 2.86142344191701
19 H 4.294 ms 2230 mA 22.85 mA 19.83 mA 934.0 pAh 5.51482501259325
20 F 4.445 ms 5 8342 mA 2221 mA 7.125 mA 581.0 pAh 3.43066250796706
21 J 61.20 ps mA 7132 mA 6.219 mA 113.3 pAh 089236464189
22 2253 ps 35 mA 6219 mA 4,382 mA 3233 pAh 671886809
23 G 1318 ms 409.9 pA 4391 mA 106.5 pA 150.0 pAh P 23497
24 Summary 11.00 ms 5543 mA 22.85 mA 6,066 pA 16.94 nAh

VAEaEE4R: 02-2278-9886

KEYSIGHT
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uo:

1ab6u]

sishjeuy

=)
4]
2
&

PN
X -500 (\ms 10 b-?‘

AV

-500 ms -400 ms

Measurement

Description Latest

(&) AcRrus
@ Frequency

10,6395 pv

9.89977 Hz

Marker

100.0ms/, 0.000s HR
5.000 kSals, 50.00 kpts
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