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M 8% F (1oT) T A2 B B AT =

| loT X &FHKE16. 7% i+t 20175%
[« 2/$800B
-/DC

i 220204, 1oTi% & & & %% ]508

—Cisco

. IoTinstaIIed.ae,gIobaI market o ) ﬁi—l’ E'J2025'%:., IOTii%ﬁ%’,%ji@]95 5B
leglons —IHS Technology

70
23 “90% of all Samsung'’s products will be

;‘g I I | ‘ loT devices by 2017, and 100% by 2020
20

-- BK Yoon Samsung Electronics President and CEO
vnnt |

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

o

Source: IHS 2016
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K —4E M (loT) L3RRI EXRTE

A 4 /T TErRiT

‘/ SRR
nA L R kA4, THhEGK

Range

DN

Geographical Power
Battery Coverage, Penetration ﬂ Consumption
Digital
it g
VDD Transmission
I Latency Bandwidth
L
Number of
Base Stations | Rad'go?t‘;Pset
Radio
Subscription Costs
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N6705B 79 I 4 #rASL

RSN B P A SRR XN B

> 1 £ 4 Bt wiR/ &

> ¥ FeEERFERE (BANAFIE)
I E TR R AR
T B (2077 $A8/#))

#AER%E (100040 8F)

YV V V

14585A IiFEHrist

N6705T0FE NI P MRFFHLA

1. %ztmﬁ'eﬁbk SCHR28LUAFENZS | AT IANIE TR
(8A 80NnA ) HURTMYATFERR BT ;

2. B1X200 KHz ( 5us)EBfiRiER | fSmllERK e ;
3. KIX1000/N\EHESEUREICE ;
4. SRR |, BRI SRERSNE,
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FE6 W | = 49 PR,

REHELHNE: KEAERKHILR, AEE KHzEEZ2 5
«  REHLRMNEHE
W (UA) BARIREIR, £E24% (nA) BRER
« FHIAECATATEEK:
MRR BRI AT B ZREERIZRRI LR
H
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J

At R R B R R R R 4, R A
W ERE, — ML MY EEY A /
o BRI R A K A Y 40 /
TR E KA RE, K AR s
nA
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“%aéxlé /%” %;%g*:,mwj——%ﬂ’ﬁiﬁﬁflké (1067\/%‘:]3>

| Fle Edit Tools Datalogge Help @ J Scope P» Datalogger . CCDF

103U0)) JUBWINASU] ﬂ

3 TR 4. HETBAE b ETE 6. BRI | i | M

|l| f
;ﬂ ! &Mm h‘u}u\ll i

| g B = ol R L Ol é{ﬁ

: r_',__-,_- , [ mm k e ; ; i A | e AL .E - = - JI |
,,uuml\?ff?i?mmnm|u|nnunm|H‘ m" T T T e ‘ s MELE i ; ;; : = ] ,;,%kﬂ:cl)” "Uﬁ U,

FERE 8. FHLBIFHE 9. k8 10 EImER 11 AL 12. ‘ET@@F 13. BE5FX0A 14. £5#1

05:12 06:14 07:16 08:19 09:21

v’ 14585AFSEIEUREICRIY Data Logger ( $4E1055%H )

v 'BREFR WSS | ORIBMEFR Bait S it >SE->sE >
55 > FHUBF > 3RAE > BE > BRI W IR T > 15

v ORHRT , ERBREIRE B HRE
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WM

}
il E
l Ilguj TR

IJ—

BT (T 3 &)

Mmmml‘f'la umw

F1-A-TD
=P

{ & 11) B 12, FR

=

2 01:04 02:06 07:16

Bl i |(vEE |SEE |EEW |BEFEE |FIBFERE | RE EiE | RN (EFEE

FEREE il P BEE |4 FES |4 RES |4 RE=S| 4 FES L RES i |4 FE=S |y BEE| 4 FEE | BFES
FRUGRRT E] 0:00 0:08 1:32 2:23 3:04 4:14 5:10 £:01 £:24 7:12 T:41 5:11
B ERE 0:06 0:28 : 2136 : 4:26 5:23 £:20 £:35 717 :
EHIER () 44. 1605 24. BT11
B (ni) [14.1583| B7.466 | AO. 1557 [ 73.402 | HA. 495 7. T08 5E. 1805 148.721 | 7T4.8230 | BT. 0712

BN (na ) 0.0482 | 35.0162 | 35.6746 | 31.905 | 35.7823 | 40.39%9 21. 9707 14.2373 | 4p. 0426 | 42.2576 | 27.0969 B. 739
FHERE B REX B RENIE BEN|E BEX| B REX B BEX B REN|E BEX| B REX il
FoAGET (5] 0:33 1:53 2142 3:18 4:33 5:30 6:36 7119 T:56 9:47
& =0 0:38 2:15 2:58 3:28 4:57 5:56 7:06 7:34 B:36 -
FEIEEE (ma )
B (i) 0.1405 | 37.1117 | 15. 0608 | 14.1623 | =1.3867 31. BT05 31.8619 | 40. 7279 57.511

BN (nad 14. 2798 | 16.4621 | 0.0075 | 0.04861 | 0.04791 0. 04946 26. 9036 | 0. 04724 B. 718 36. 0628
FEEE c FERE
ACHEET [B] 0:42
& E8T (8] 0:d0
:Fj)—,IEE-"JIL (mﬂ)
B A (nd) 32. D728

B (nd) 0. 0094
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“HRF R RN

XA A 89 AL AR K ?

0

1111

MU'JHJL Qﬂl’ ﬁ

_I;w— ind ""._

—12.775

— ") U *W . L
“%%” A A #£16. 6mA - TL/LJ [1 l ULJ[ Lid l \. f |JL “.J,l } Nil

3 o i S S N S S S N

Avg
18.737308 mA

k)G G IEAT, HAE18. TmA
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Interactive Front Panel Image - Instrument A

(B N6781A 40002 V

167.057 pA
OiDde O 0.7 mW
Slew Rate 3.30kV/s . .
Resistance Disabled

OVP 2400V
ocP  Off

=
=
a
e
3
o
- |
-
0
0
3
g
-

607 s0113

A=819ps Freq=1.221 kHz

% ﬁﬂ i f
- (| ‘
BN |

A ) Avg
Markers & Measuremen! 172.165 pA
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NB- | oTAE 3 2y #£. M| X IR 3% & F & e

> MBERLSHE RS, T ALK m AR, LR R EZGIEIT;

> IHEGRKAMIRME I G54, X295 2105 AL,

> RBIAE BRIESAE X T a0 H AR AL, OLIFEMEIR S RAE T4, L%
BB 3 NAB LR BB X,

N6705B ELVLEEA TS

Ry =S3dBm,
T =-73{93) = 20dBm

Noeds

BUELE BuNREN

Rx= 45 dBm,
upRaEe To= 73-(465) = 8dBm

/

AT, BUEGE T, RO HERFHEHRL S0 E

BB AN, BB AT AT, BRERMAILE, UM NB-loT £ 54 2
A XA IL R
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NB-| oT*ﬁi}&é’JPSMﬁ AL B A 2 38 W] 35

PSM B SE RIS RERR G 21 S8 Bt R )
TC-NB-10T-POWER  PSM SHEi

e 1) NOOSBEEAEO AU, dUE BRI Y PSM (Power Saving Mode) EIMEEIjﬁ%?f;_%, HEEE
2) UNMNBLTEZXEHE  RKHEN-114.8dBn, EHH, TRE, EAWERRE: ﬁ,ltFUE?’_l_)\ SRS — EXH—J-IEHF XAMES M A F
3) % RRC RELEASE & I 54 10 #: S (EANE) fBXIN6E, HY TSN, MM X
D B EAT TR (single-tone K multi-tone), M EAF FRHN: Zﬂ%\ S %/—&\%ﬁ%—fﬂ'}lﬂﬁ Bt

5)  RRC_IDLE 7 DRX Wi % 1.28 ¥, 73324 g2 10 #, A& eDRX:
6)  TAU AN 10 48

TR 1) FRBIRR IS
2)  BUCORWCREEE, A IDLE &, JF%4F 13324 i, A PSM #ik:
3) I ABREIES IR, BTERYULEEEFE?

N6705 B 7 ¥ R 9 7L a9 Data
Logger LA 691 M X 1342, NB—loT
l l B AL, 8 aE A E A OH & H5UXM

e Gt Todk Dustogge Hep ) o/ Scoe

NB-loTH s MEEIZ, T ERIE
M, AEIK AR S%0H 8 T3412 (TAU =10 Min)
#2T73324 (Active Timer=10 Sec),
DRX (1. 28 Sec) -

=B, tArMarker 1ZEMarker2id]

‘“ ih‘ i ww W-'WW o N ker
1k |||u|||||um.,_,,,; N 5104, ERAAA 2845 (484
5 AT P0G B IRART)
WG B 3E APSME w42 X, ¥R
AXAL1. 167uh, TRA) % Ak PSMAE X 2 3%,

M%Mmﬁﬁ%&&uwwnwﬁ&fﬁ T RGN, & AKHETN61.89mA, NPSMEELR [1]6.2 15 1%
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NB—1oTAZ 3k & 41K &5 Sy #£.M X,

BREFRTHREEKR
TC-NB-10T-POWER

i B %M1 1) {#H NOOSBEFEL T BURE, @RREARIERE R,

WBUH B B S LR
5) RRC_IDLE Z5 DRX i 1. 28 ¥, T3324 jghid%h 10 B, A{# A eDRX:

6) REHCRRAY) TAU S (B TS412 extended) E N 2 ¥

2) X B-IoT KX fIh¥ H-124. 8dBm, MR, KHE,
3) UXMNB-IoT EZ5%%(3 i ¥ RRC RELEASE i & 8% K 10 ¥
1) ABE$ LT TREANE (single—tone B multi—tone), ABRHI LT #R¥k

1 3 |’“] }"?j |.§:{‘1 { '\ .i“.;- :

Alfa, H
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UEEKZIREIL{ES 4-124.8dBm ;

B ALT3324 (TAUA2 Min)
I 18], A 3k AAPSMAK 2 #6452 X = BE
TAHEMERITREALI, KK
M 2% 69 FFH B o

el FRE&ETRAR
—114. 8dBmF % #—124. 8dBm, [
¥, UEAY R £ o) F AR 6938 K
10dB, P VA K ¥ A3 K £]206mA,
AR+ 62mAty 3 1%,
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XM HNGT05 2 T 1R E 2 F- 3 AG 5 AT F 2

1. %ﬁ%%&ﬂ]ﬁﬁ* , 28 LU | (JLARMANIEASER ( 8A-80nA ) HRIEZ(LHIFER
TR ;

2. /=1X200 KHz ( Sus)EEAtsRiFR , FEiRilERKFEERR ;

3. FKIX1000/\ATIEEEHRICR ;

4. AT RIE IR , BRI SEERSNE (BRLHESE ) .
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‘ Battery
= [ ey Voo
o Power |—> Voo
B iR OSC
“““““““ Mgmt. ] T
8 MCU
VDD V
T 1
Actuator/ UW UW
Display h= Voo
o0
Sensor Y=
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CX3300 .77 75 45 #7430 # A
FERR
> MR EIARTTE: 10A £150pA QC,X33OO I,

Wrirson oo, |

> K AR E: 16Sa/s

> N7 5% : 200MHz

> MEFHE: 14b4E (FHrEEX)
16tb4F (S #FERAL X))

> BAEEE: 256M pts/i@id
Wi 2R 4B E

> wARM=Z: =5 (RMS) < 90uV
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CX3300M& A a9 1K h 4610 B by s 37k s

BLE SoC -F#% 3k gh#£52 M)

: E)lkx Chanpel 1: 5000 mas | 350mA

00N
30.0 mA

250 mA

20.0 mA

15.0 mA

10.0 mA

500 mA

K . 0.00 A
here” A X 500 mA

400 ms 500 ms

hel 1: 3.207 mas | 236mA

203 mA

323
i 171 mA

139 mA

10.7 mA

7.52 mA

< UA RRGARIRER 7 431 mA

1.10 mA

fig

L -2.10 mA f
55fms -45fms 357 ms 143 ms 243 ms 343 ms 443ms  1.000 ms/ @/
100.0 ms/, 0.000 s Edge, Pos Trig'd 5.000 mA/, 15.00 mA 4
1.000 MSals, 1.000 Mpts Channel 1, 13.00 mA 440kHz Range: 20 mA n LAN
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15 ‘:ﬁ ‘}l‘ ﬁ%/ bbe‘L

- x

ADCW 2 B
- ‘ &

Channel 1: 2.000 mA.X; 14.0 mA

RIRREIRINE LJUHH U EE/W&%/ 5 =% 1"?5@
kb, )\1'7115&7}7“’: o

Main Waveform

feydsig | sisfjeuy - 1aB6u) - uonound | juSWRINSEI

Nids, \
" F-300.0 us, -461 6 pA a

X i
-300 ps -200 ps - 600 ps 700 ps

- x

e N eI >
i} .

Channel 1: 2.000 mA.X HOmA

Main Waveform

L 12.0mA

i 10.0mA
| 8.00mA
| 6.00mA

i 4.00mA

fedsig © sisAeuy | 1aB6u] | uonaun{ | JuawRINSEaly

| 200ma

e i 0o00A

30,0 ps, -2.079 mA . 200mA
-300 ps -200 ps - 600 ps 700 ps

KEYSIGHT

TECHNOLOGIES




) ~ Table 31. CX115 aracterist
j\‘\ % ’ ﬂ H‘ V D D 4ﬁ % ﬁ% ol Noise (rms) ' Maximum bandwidth (-3 dB) 2 DC offset range and resolutio
/ Nnu 7\ N :

+16V, 16-

‘%& }}‘- ﬁ‘j % ‘/‘}lﬁb i):!)i ﬁj X‘T l:b ’ éy\#ﬁ' % — +0.8 V, 16-bit resolution

Main Waveform

wn | 509 e @IC W P B

347V

M

Channel 2: 5.000 mv/

JuaLuINSEaly

©)
=

uonaun4

1266u )

sisfjeuy

- .

-200 ps -100 ps 0.00s 100 ps 200 pys 300 ps 500 ps 600 s 700 ps 800 s

. @ I Channel 1: 2.000 mA/S

feydsig

-200 s -100 s 0.00s 100 ps 500 ps 600 ps 700 ps 800 ps

100.0 ps/, 300.0 ps - Edge, Pos Trig'd - 2.000 mA/, 6.000 mA 5.000 mVvY, 3.450V DC
500.0 MSafs, 1.000 Mpts Channel 1, 2.700 mA 83MHz Range: 20 mA 10MHz Range: 500 mV
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— & X AE4FIE B A E I AE

|

bl

1:32

1:49

44.1605
60,1557 | 73. 4 5. 75. 708
35,6246 | 3 35,7823 | 40.3939

= | 4585A % R AT £

10.0 mA

0.00 A

ofile View...

Description |

1. #&#Analysis> Profiler

25.00 mA

20.00 mA

15.00 mA

10.00 mA

-5.000 mA
5.000 ms

-4.000 ms -3.000 ms -2.000 ms -1.000 ms 3.000 ms

Time Duration Mean Max Integral

-5.00 -4.00Tr Om =200 m 1 -5.000 ms 3603 ms 11.84 pA 801.3 pA 42.64 NC

2 -1.397 ms 100.5 ps 2611 mA 5603 mA -1.074 mA 2625 nC

3 -1207 ms 71 us 5.040 mA 6350 mA 2041 mA 500.2 nC

1.000 msf, 0.000 s 4 1180 ms 209.2 us 2.155 mA 2.954 mA 1.320 mA 450.7 nC
100.0 N . 1.000 Mp Channel 1, 12.00 mA s -e70.5 us s42.50s 2.473mA 5.520 mA 269.8 uA 2878 0C
5 -327.0ps 7991 s 1322 mA 2081 mA 4164 mA 10.56 pC

7 4720us 136.0 s 13.00 mA 2127 mA 5.482 mA 1780 uC

8 602.0 us 149.8 ps 21.92 mA 2286 mA 2072mA 3203pC

9 75T 8 us 379.3 ps 6.273 mA 2243 mA 5149 mA 2379 pC

10 1137 ms 5354 ps 16.65 mA 2178 mA 4973 mA a.748 pC

1 1722ms 134118 1338 mA 2136 mA 5638 mA 1784 uC

12 1.857 ms 152.1 ps 2250 mA 2343 mA 20.73mA 3.436 pC

483.0 ps 6.295 mA 2255 mA 5.205 mA 3.041 pC
430.9 ps 19.17 mA 21.96 mA 6.105 mA 9221 uC

1336 U8 1247 m 1 a8 1800 uC

10/17/2016
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DR REEDUTA) TAE RS R £ 2

> FALMERIEF F R ZRMK,

F BAT HF R X AR

> TTARRB LI R T AAFIE, KT 4 R R E AT £

Renesas MCU

FISWiAI4 100A 1 |
(1B / RS 0Rs ) |

MCU
BERE

2H4OHERAENA=F LY V8BS0
AHEWE T L, FORRENN |

Bluetooth® {8 / {8
SERAERARNS 52

MCU BhfE BlsE
RL78 DB ERmAMEEE

Deep | Wake
Sleep up

0

!

'

RL78/G1D ORhfERAfE (10ms LI )

A 25—\ 55E (1)

BLE Deep-Sleep Exit

Spike from valtage |
regulator wake up

di

pre Rx

Rx to Tx Transition

Pre processing

MCU wake up

_ TI BLE

Post processing

% Pre sleep

&

h

= N N :
Y 2
& ] El g 8 g § | = g gy al
§ g‘f [ -§ g gg g £ 3 51.2 g gg
S IR H B IR B L)
9 £2 £ 3 g 583 5 B 3 BE OE B
s | z 187 =Tk
2
ile e E -
Al 2 ||8]] 3 g |E
= =58 2 |k
) BIEAE g
|
1 T a1 T L L
D IH E D IHID E DIHF JG
g event= ~8
0 ms—»
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y
Align Die

CX3300 J T M| = NVMEY &, J7 ik o

100uA, 100nsAk 7 ¥, 37 52 M) K
#AINVM (ReRAM, PRAMZE) 4FME 447, & 2= LR a9 IRMKY L T

v
Run | Stop f\/\/\/\/\/\/\/\/\/\/\/\/\/\\/\/\/\/\/\/\/\/\/\/\/\/\/\/ \/‘W D ( & lc,;’ ﬁ S
| <5

. @ Channel 1: 5000 pa/ | 200 BA (&
H :: 1
\ 1

JuawaINseajy

uonoun4

1966u |

100uA, 100ns A &9 7Bk

SIBYI0

-200 pA
-100 ns -80.0 ns -60.0 ns -40.0 ns 400 ns 60.0 ns 80.0 ns 100 ns

20.00ns/,0.000 s - Edge, Positive Auto q 50.00 pA/, 0.000 A Z 7
1.000 GSals, 1.000 kpts Channel 1, 0.000 A 89 MHz Range: 2 mA
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CX33005% MINVM:E 12 4E B BE & F M

B1500A Semiconductor

CX3300 Device Current Waveform Analyzer

B T e ——

3D positioner

v

"

ié'/'CKT ﬂb%"

KEYSIGHT

TECHNOLOGIES

CX1103A
Low side sensor

SMA-SSMC
cable

X1151A
Passive
Probe I/F
Adapter
(1MQ)

(optional)

Passive probe with
BNC adapter

Shield connection cable

Chuck is grounded
to circuit common.

— "\ N\

DUT (NVM)
Chuck

Measurement setup example

Device Parameter Analyzer

SMA-BNC
cable

50Q Feed-thru

BNC Tee

BNC to SMA

SMA-SSMC
cable

B1525A HV-SPGU
(Any pulse generator
can be used instead.)

RV PGU 5 #% MIDUT

18] 64 & 4T

DUT At ik ™A 5 48 i
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CX3300 5 N6705 # =% 495+

CX3300
Device Current
Waveform Analyzer

|

=
Lais .
N6705 DC LPT {
Power Analyzer
\_ =) Battery drain
Battery
Digital
(0,
T Voo
Actuator/ 4—-
Display
; Vop RF
Sensor 1L [ave
I/F
KEYSIGHT
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1. CX3300 ftLIL W Efed iR & (945 BN &,
HEATRBZBBREERT, RNA Z SR
F W PNEAN TS

2. N6705 #Lpiw it R Aatst i h4em &,
A W AN AL N 2 R K,

FEM2MCU, NVM, Sensor% & 2% 5 ¥ 5%,
REFDEAN T H LS, K EF
CX3300, [B) B+CX3300-E A uVLg &9 ¥, /& ]
A5 H o
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N6705B (N6781A Elzﬁ #£ )
())(:3:3()()/\ {yUJL_[)()76i7I\l: E%Z; L : R — - w. .L = f' . EL. .

CX3300A (f& ] CX1102A, +idid

242200 mA
/X818 2mA, 100MSa/s)

R IR AR R A A ST IR A,
l iﬂi‘%ﬁﬁiij

[ A
Primary channel, 2 mA/div, 40 MHz a

" LDO#Y “&:&%” f2 kAL A
85 IR, REASMRE.

™
N

Bl 2820 (4 FIN2824A 100 mQ, "/\ﬁ%t%i\ 100 MSa/s)
- -

Secondary channel
2 mA/dlv BW 40 l\/IHz,

© M " oMb .
Zoom out channel, 10 mA/de BW =3 I\/M—Iz
LDO &9 RBRE; “mk” JRE W‘
2{3~20 MHz /\;ﬁ— CX3300 € S~ » > .
. ‘ LDO#g “SBk” 125 [
A i e S 67 ik A
A RN E, Bk 5 4 2

Zoom-in channel“, 2 mA/div, BW = 500 kHz:«
200 ps/ 1.2000000000 ms| @ T! | Laom
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in fiernty ynel it
TRt t

W

~ [ o) ETTTTTTTTTTTTT ITTTTTTTSTTTTTTT e 2 8
@ |

Mr KEYSIGHT
29. 20
o VBT 02 Notes riner
21 V/500 mA

uonaund

(Gunrd HS HF LF LS

Filter
100

f
|

Vil A\ %21 V=Max E

R o B2962A ALK/ %, 10uVrms

y 1

) B2961A/B2962A with
| - Ultra Low Noise Filtel

/) W s | | Number of
B@@“ == I channels Tor2

DC or arbitrary Maximum voltage

42V
waveform N ;
aximum curren
Range Noise (rms) Maximum bandwidth (-3 dB) 2 DC offset range and resolution output 1105 mA
gV 5.0 mV Output Maximum voltage +42V
m Pulsed Maximum current + 105 mA
4V 2.8mV b i Maximum Power 4.4'W
v =16V, 16-bit resolution Output Polarity Bipolar (4-quadrant
oltage 1.6V 1.8 mVv :
300 MHz operation)
measurement 04V 250 v Source Digit 6.5 digit
0.2V 140 wv Resolution Mininimum resolution 100 nV/10 pA
+0.8V, 16-bit resolution <5V
0.08V 90 v 0.1t0 10 Hz PP
1. Full bandwidth measured with mainframe (Option B20; 200 MHz bandwidth). Noise ' 10 pVrms
10 to 20 M Hz (InVrms/vHz @ 10
kHz)
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CX3300 # & 4B E

4 Digital Channel
b
%

e » 4 CX1151A
| Passive Probe
CX3324A (4 Ch) @ Interface Adapter
CX1103A A
i 35 5% g sk ey

10 A fEfzL W, [k & AL 35
KEYSIGHT

TECHNOLOGIES Page 29



CX1102A W ALIF 3k

jusLiunsesiy

sop | single ) P~ A~~~ AA~AAAA~AAAAA~AAANAAAANAAAANAA~AAANAANANANANANNNAN] I C Egc; 5)
©

.’@ @ Channel 1: 5.000 mas | 30-0mA
' 25.0 mA

200 mA range qﬁﬁ e [

uonauny

15.0 mA

0.0 mA

1266u)

5 mA/div

.00 mA

4 000A

t -5.00 mA

-10.0 mA

S18YJ0

-1.90 ms -900 ps . . 310 ms 410 ms 3 3 710 ms 8.10 ms
~ Channel 2 100.0 par | 400 BA

@ u 2B AR AL il .

mA range 200w

. 100 pA

e D.00A

100 pA
100 uA/div
200 pA

-300 pA

A 400 pA
-1.90 ms -900 ps 100 ps 1.10 ms . . . 510 ms 6.10 ms 710 ms 8.10$19
1.000 ms/, 3.100 ms ~ Edge, Positive Auto 5.000 mAJ, 10.00 mA 100.0 pA/, 0.000 A 3 4
100.0 MSals, 1.000 Mpts Channel 4, 960.0 mV 40 MHz Range: 200 mA 40 MHz Range: 2 mA

KEYSIGHT
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CX1200 #E4&-k 7 1&DUT A9 & 4&

CX1203A SMA[EJ3H

KEYSIGHT

TECHNOLOGIES

g S A A
x 3L 7 :
KA 5 o BN [MH2]

CX1201A
Coaxial Through
CX1202A Coaxial
Coaxial Through (SMA) < 100
with V Monitor
CX1203A
Coaxial Termination
CX1204A .
Twisted Pair Adapter .’?%/‘ Twplasitred << 10
CX1205A d
Test Lead Adapter % Test lead << 10
CX1206A
High Current Adapter Banana < 3
with Expander, 10 A plug =

(X F #CX1101A)
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CX3300 EMLIRI= A HALT)AE

Zoom, Move, Undo/Redo of Display, Display, Marker

| AV KEYSIGHT CX3324A Device Current Waveform Analyzer

Amplitude
Windo +

Channer 27 1250 my
Channet1- 1250 mf

12661

SPRYO

uBWAINSE3N

T S -2.03 mA 8.35 18.7mA

-10.0 mA

v b x
H 150 mA - | e WOHC |2

| i 8 Channel 1: 2000 gBy | 0-00 dBm

N b 200 mA |

5 | -200d8m
550 s 9 445 ms | 2

-40.0 dBm

60.0dBm

-80.0 dBm

Amplitude v L %
Description Range Std Dev. < Count ﬁ.

(c2) Channel 2

@ Channel 1| (

-100 dBm
-120 dBm
-140 dBm

-160 dBm

500.0 ps/, 1950 ms

200.0 MSa/s, 1.000 Mpts Bl iz Range: 20 mA

Trigger:
Edge/Edge transition/Glitch/Pulse
width/Runt/Timeout/Pattern/State/Window

Measurement:
Vertical (Peak-to-Peak, Max. etc. ),
Time (Frequency, Width etc.),

Run Control

Default Setup

. Horizontal
Parameter =

Vertical _
Control

Function: Analysis:
Math Function (Add, Absolute, Histogram, CCDF, FFT, Current Profiler
Average, Integrate etc.), Filter. Display:

KEYSIGHT Marker etc.

TECHNOLOGIES
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B2980 % 7| BL% (pA) 71 A# 7t

a f P n K m k M G T P
(atto) (femto) (pico) (nano) (micro) (mili) (kilo) (Mega) (Giga) (Tera) (Peta)

| | | | | | ' |
| | | | | [

1018 1015 1012 10° 106 103 100 103 106 10° 10%? 10%°

Current measurement Resistance Charge measurement
Products Product type : Voltage sourcing
resolution measurement resolution

B2981A/83A Picoammeter 0.01 fA
B2985A/87A Electrometer 0.01fA Up to 10 PQ Up to 1,000 V 1fC

¥ S R ST T ———T

+0 . 000087 PA

B2985/7A &3 ATE% >200TQ
KEYSIGHT

TECHNOLOGIES
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B2987AKF 74N & 5 AR W, 'L

N1422A 82985A/ 87A
i Terminals

ltage Sou

+0.10031
+09. 96877 paA L --- ’ﬁﬂ& E )S)TTJ'—‘ .
%, AL A1 OpA

KEYSIGHT

TECHNOLOGIES
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G EE R ‘SQ%"\F’J FEL AL = VE & ?fﬁ ?

-
=
L
&=
e
-
J

B2AR3A/B1A Banana cable Wire /

iy
BIZEQIES?:Tl

Tri—ax cable

KEYSIGHT
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B2900/)~ w2, ;&M = bt 5DUT Ay &4 (1)

Guard

B2900A Series
High Force

High Sense

Low Sense

Low Force

Ground

KEYSIGHT

TECHNOLOGIES
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SMU 4 2k 3% T Guard
R S N ——% MGuard 5 4 & AGuardxtib
4 N )

Unguarded measurement Guarded measurement
with coaxial cable with triaxial cable

/7\ Electrometer ’,’ """" FARY Electrometer
I ( H ? \ll — =
. ! WA
SR SRR 10)
:’ o —— — — — td
a @ a
v — Cable: 16493B Coaxial cable (1.5m) v — Cable: 16494A Triaxial cable(1.5m)
(with N1254A-106 Triaxial to BNC adapter) DUT: Open
DUT: Open
Guarded, Triax cable, 200 pA range
Unguarded, co-ax cable, 200 pA range ! ! P g
100.0
0.0
-200.0 800
-400.0 60.0
I 40.0
-600.0 M
-800.0 — 20.0
é -1000.0 | é 0.0
E E
= -1200.0 1 -20.0 |
-1400.0 ' I -40.0
-1600.0 t L 60.0
~1800.0 T -80.0
-2000.0 -100.0
0.0 20.0 40.0 60.0 80.0 100.0 0.0 20.0 40.0 60.0 80.0 100.0
\ Time (s) J \ Time (s) j
TECHNOLOGIES ‘ Page 38




SMU4£ % 3% F Guard

| Guarded WRRA=R ( Triaxial ) BLEFAE |

BNC (Coaxial) Cable:

Insulation
R=1GQ=1x10°Q

Signal Wire
Ve = 100V

Pl 44 K O R
100 V

Triaxial Cable:

N1294A-001
FEL - Z &R

Insulation
R=1GQ

Signal Wire
(Vs) = 100V

Conductive Guard
(Vg) = 100.000001 V

Z Rl A R R ;
(100.000001V —100V)
1x 10°0 -

xR = B 4h 3% &R R e 01~ 100, 000, 00042

KEYSIGHT

TECHNOLOGIES
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)

B2900)~ w2 7| = B 5 DUT 0y 3

[ ) S AN A RUINEN: S BerA )

EE (2)

(100 6O AMDUTA R

P —— " Electrometer

N

F# 85100 GQ DUt

Electrometer

=[EhER

Shielded
200 pA, 0.1 PLC, 1V source
16 10
B 15 9.99
3 14 5 998
£ 13 2 nA D=0 T 997
512 < PA PP G 996 <10 fAp-
"E:E 7 R et et ot s T A i et
PPRCE AL AL LALLM LML A L L E, 9.93
g 3 599
37 9.01
(3] 9.9
16 16.2 16.4 16.6 16.8 17 16 16.2 16.4 16.6 16.8 17
Time (s) Time (s)

TECHNOLOGIES
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B2900- )~ ¥, iz M = i 5DUTay 54 (3)
S & Bh BG4 2% 4F P 3TN IR B B v
[ 18 B AT & XM R 09 4 % 45 M4 }

= [BAA & FARM X £ A %3

SRR S
v" Fluoroplastic (A ##) or PVC (BR T M)

(F & Aok 4 4)
v PC Board Fp#| ¥ 54 (DUT &)
v’ Plastic##F:i&4#k (DUT #42)

B2985A/87A Banana cable

Page 41
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4

B2900/ ]~ #.ii M = B 5DUT &9 & 32

Z BRI R E AT

A WER AR ARE, YLRFLENE, 2FHEL

| e AL R,

ﬁ%m@%%%ﬁ%%%%i%?ﬁ@,m%%n
, | R BT Z A R AT

B2985A/87A

Banana cable

Tr/'—a,\; 7 cable

A FEENTH SEET LR NRETREER | (B ESENHIIRESI YRR,

KEYSIGHT ‘

TECHNOLOGIES
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B2900 )~ &, iz M| = if 5DUT &9 1% &

Z G EIEW I E 2L

(iii) KA&EEF, HKDUTH
35T Fedk, Bk R R B INF
VRV L o

Bl R AT 69 33

(iv) MREEGAI, G ELIAR

ORIV LV TP
Wik AT .

B2985A/87A

Triax cable

(ii) REEAXLN =R SFERAEFDUTEL ST, BEE#HITRZ,

TR R JFIPCEP i 48 B Fp 1 3 4%

KEYSIGHT
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NN = IR/ T AT R

1% FIB2900 49 B R A Leit Ak, FT AR A& MR IB 49 T ALAE B AT,
VAR B -

X1=0.5090nA
X4=0. l.Eaélil‘thﬁ

MOVE

Auto System
Scale ey Menu¥

(1] 3 +099.5250 G
tean: +099. 533560 s +09.40243 M0
a0 Bins: a0

A 77 B - E AR 69 St 4
KEYSIGHT

TECHNOLOGIES
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—~+V

Vorlr ' TP“TP“TPNTPpry 1
' . ' ‘iuo ilyp I
Start/Stop : E_ E_ - : E :
Value [ S R o | ' :
:TMD. :TMDI :TMD. i | Tw Ty Tw
Source > -E‘“’l .E"’- .E :
Value 777 v 3 -).('.K'- '>T'.'é' :
] T :
Output ‘¢ . . ; 5 (@ : Measurement |
Off State . Tep .
y 1 ----—.
1 ~— Time
Trigger  Internal Trigger
Output ON | T - Source Trigger Delay Time T, : Trigger Period
T\p - Measurement Trigger T, - Measurement Time
Delay Time
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A B fik R % 3E iR R BT AE 7

Source

+1.928401 V
+10.00000 mA

Measure Speed ; SHORT

Source
Count ; 1
Delay : 20.00ms
Period : 10.00 ps
Trigger :  AUTO

Trigger : MANTLL

Function Trigger Result

AMPS

+0.010000 pAa

Limit (Cormpliance) ;

Shiow
Sweep

Show
Pulse

Measure
101
S00.0ns
1.000ms More. ..

LUTO
[N

Hide
Trigger

MOVE LAN

LINEAR X:

1 [ i)! Y

+2.00000 W

ViV

t(s)

Config Function Trigger Result File

LINEAR

Auto
Scale

Durnp
Screen

Shiow
Cursors

chi
Source

chz
Source

KEYSIGHT

TECHNOLOGIES

=

Anode
Cathode
Measure Result
—
+1.128593 W
Paints : 000002 [+1.129708 W
Max: 41.932714 ¥ 000003 |+1.120852 W
+1.128593 ¥
LAN 1
OK f v

e (2)

Points :

Max
Min :

\wﬁd%T 101/~ 3%

Measure Result

alful
100.500 ms
500.000 us

Type: TIME

£00.000 ps

1.50000 ns

Z.50000 nms




AR = A B89 U B IE L

Electrometer Test Fixture

_______________

Triaxial Cable |

zgi—m

Ammeter

| Reference 2 |

2. MRIF B E

Ki=0.5090nA lNULL age Source :
RARgprasAs +10. 18776 pA

SPEED RANGE Zoom —— o ’W
i N 1 AUTO OFF M
=10 power-line cycles e enu¥

10 PLC
4. MiXFL#% (PLC) 5. Nul 4@ & )2 &

KEYSIGHT
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Bk # R fRAT R
T RERH E 2 E R, TE U7 R BRI A F] )
http://www. keysight. com. cn
aEH R FTE R RO

400-810-018-9

800-810-018-9
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