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« RF: BBINEDIEKIN (ZF5) — mmWave: homodyne receiver (B35 12)
* RF: SRR FIRZIRIZ — mmWave: Phased-array Transceiver IC and antenna array
« RF: REEEYIERE — mmWave: Antenna on-chip (no RF connector port)
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Keysight MIPI Solution : From Design To Test

Impedance/Return
Loss Validation

ES071C ENA Option TDR

g —;,

U4421A D-PHY CSI-2/DSI
Analyzer and Exerciser

U4431A M-PHY Analyzer

(UFS, UniPro, CSI-3, SSIC, M-PCle)

DCA 86100D Wide band
sampling oscilloscope with U7238C D-PHY. U7249C M8190 AWG
N1055 TDR/TDT or 54754A TDR/TDT M-PHY, N54678 C-PHY m s,
- AXIXXIZI =

= InfiniiMax Probes

“s%ﬁ ‘
N  , 2 s

Physical
Standard

M-PHY D-PHY

C-PHY

Transmitter
Test

Infiniilum V-Series real time oscilloscope

U7249C Compliance U7238C Compliance
= test

test .
software X software

N5467B UDA based compliance

test
software

Receiver
Test
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N5990A and M8070A compliance test software
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Tasks

* Make the system work

» Check compliance

* Maximize system performance

Challenges

« Shorter deadlines

» Faster data rates

« Shrinking margins (power, voltage swing, eye size, ....)
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Keysight has DDR4/LPDDR4 Memory Solutions Covered
HARDWARE + SOFTWARE + PEOPLE = DDR INSIGHTS

Keysight {TEEETC A XA :

#BiF2400MT/s BOTHIN DT

S FFONFi B FRFOaN oA
RSB MR 52
SR NI RS AV ERIL D rE L
DDR4/DDR5 B3z,
FEFEM ARy EE L2

D Signal Integrity Protocol/Bus Level SI
Keysight Eesof ADS = | =

' T Infiniium V-Series Scope =
Simulation Measurement l - e : — i
.. Software Compliance e U4164A Logic
o ) Applications for all Module
B a0 BT | <
— Pre:

Correlation
generations of DDR and
LPDDR memory

B4661A
Memory
&8 Analysis SW

M8020 High-Performance
JBERT

Custom & Standard Probing
& Interposer Solutions
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Predicting Crosstalk: EM Characterization of PCB

ADS 2016 SIPro & PIPro released at DesignCon 2016
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project BT
@IOE]=

— High-capacity * 1 oo ‘
‘.

4 [P Nets | ® DQ

g MCE1_DRAM DGO |
B MCB1_DRAM_DQO1 |
gl MCBI_DRAM DQO? |
Bl MCB1_DRAM DQO3 |
B MCBI_DRAM_DQO4 |
B MVICE1_DRAM DQO5 |
[ MCB1_DRAM_DQO6

'l MCB1_DRAM_DQ07

— PDN and Signals s e

vvw
m

— High-frequency accuracy

S MCB1_DRAM DQOS |
S VICEL DRAM DQIO |
S MCB1_DRAM DOt |
[ 1/CB1_DRAM D12 |
L CB1_DRAM D13 |
[E 3 CB1_DRAM D14 |

[l ascp1 npass nac |
< n {2
SIPro/PIPro Setup & X
> I 31: MCB1_DRAM_... -
Crigreegtom > 20 32: MCB1_DRAM_...
1 () st Ea—— » I3 33: MCB1_DRAM_..
BREOX =/ TTE o S i i i i i A
gttt e : S T [ T
et B R R
" s MiLw oo K = .3 36: MCB1_DRAM_,
E § — s BRAM....
Lo Add Transmission ..
5o Add Return Loss
; 5o Add Near End Crosstalk
E 113i5670!1n11ﬂﬂ14t5l SAEEEEEEEEE] AddFarEndchSStalk
| | | | | |
Specify Reference Impedance .
Remove All Plots

Dielectrics Wireframe E]

KEYSIG HT Customizable in Footer Page 9

TECHNOLOGIES




Predicting Crosstalk

Analyzing ISI contributions

DQ12
(Aggressor)

DQ124
(Aggressor)

Far-end Crosstalk
(FEXT)

21 mVv
Near-end
Crosstalk

(NEXT)
19 mV
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Power Rail Measurement ( PDN )

Believe it or not, this is what a
typicall.8V DC supply looks like if you

The Need for Power Integrity zoom-in on the top of it.

Measurements

[5.40 G1e] @) 173050 | (L 1|
* Increased functionality, higher density and
higher frequency operation drives need for
lower supply voltages

se
I

=
]
=
o
EX
-
o
b
7

» Power rail tolerances are much tighter (from +/-
5% down to +/- 1%)

* Ripple, noise and transients riding on these
lower DC supplies can adversely affect clocks
and digital data

Y . 177.6000 ns i

KEYSIGHT Confidential Page
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Power Rail Probe B2 & 10-bit ADCifZ B8 STk E

Characteristics and Specifications: N7020A Power Rail Probe

Probe Bandwidth (-3dB) 2GHz

Attenuation Ratio 1:1

Offset Range *+ 24V

* Input Impedance @ DC 50kQ +/-2%

Active Signal Range + 850mV about offset voltage

Flatness (for source impedances <0.1Q)  +1% to 1MHz (hardware only)
+ 2% to 1GHz (DSP)

Probe Noise 10% increase to the noise of the connected oscilloscope
Probe Type Single-ended

N7021A—Coaxial Probe Head (qty 3) ($175 us)

N7022A —Main Cable ($240)

Included accessories

Maximum non-destructive input voltage +/-30V (DC + peak AC)

Output impedance 50Q
Cable length N7021A Main Cable: 48”
N7022A Coaxial Probe Head: 8”
Ambient operating temperature Probe Pod: 0 — 40°C,
N7021A main cable, N7022A coaxial probe head: 0 — 85° C
KEYSIG HT Confidential Page
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Predicting Crosstalk

Compliance Test For Final Design Sign-off

» Before committing the board to prototype, a final test can be performed simulating
the transient waveforms for DQ, CA, CTL lines.

TR
::_i ﬁ
T IHH;

_ « The waveforms are then used within the Infinilum Offline software, where the
g T g DDR4 Compliance Application is launched to performs compliance tests.

==
[od

* This is the same compliance test that is used with the final board under test on the
bench, so there is no argument as to whether the simulation compliance test has

Simulated Waveforms saved as .h5 files for missed anything critical.

Infiniium Offline

Utilities Demos Help

Histogram... D R NN
Mask Test...

Automated Test Apps M U7231B/U7231C DDR3 Test App
Measurement Analysis (EZJIT)... | N6462A/N64628 DDR4 Test App
Jitter/Noise (EZJIT Complete)... | N5393D/N5393E PCIExpress Test App
Serial Data... U7243B USB3 Test App

KEYSIGHT Customizable in Footer
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Real test bench

Infiniium oscilloscope
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Overview: DDR4 / LPDDRA4 Insight with a Logic Analyzer

Protocol Analysis

DIMM
SODIMM
Interposers

P2 *

DODR4 x16
SINGLE TOUCH

Mid-Bus & specialty
Probing

KEYSIGHT

TECHNOLOGIES

Acquire

Capture highest data rates!
Address and command for DDR4 or
LPDDR4 up to 5000 Mb/s
Data up to 4200 Mb/s

Capture smallest eyes
100mV x 100ps at probe point.

Sequential Triggers up to
2.5GHz or 4200Mb/s

12.5GHz Timing Zoom
256k deep

k Up to 400M deep traces/ \

U4164A Logic Analyzer

Module

View & Analyze

Command / Banks
Precharge
Refresh
Write
Read

Activate

Memory Analysis SW
Listing with Decoders
Traffic Overview
Protocol Compliance across
Speed changes
Performance Analysis

Waveforms

B4661A Memory

Analysis SW
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AAAANAN.
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Bus Level Signal
Integrity Insight
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Complementary Solutions - Logic Analyzer and MSO

Use complementary solutions to debug faster

Logic Analyzer MSO (Mixed Signal Oscilloscope)

Functional Complete View all ADD/CMD/DQ/DQS Partial view
validation * Functional Compliance Tests « 16 command and address
« Address/command/control and data validation (depending on number of digital

channels connected).

Eye diagram « Qualitative bus level signal integrity insight « Quantitative measurements
display « Simultaneous eye diagram displays to view all +« Parametric Compliance Tests
signals relative to each other. * Eye height and eye width
* No measurement on eye measurements
KEYSIGHT Customizable in Footer Page 15
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Cloud Analysis Engine

KS8400A Result Viewer Software

Infiniium DDR4 Compliance App V3.21

Prev Next

Histogram Mode

Measurement

7 of 98 Total Meas = 849

DDR Clock Jitter (pS) ¥ Histogram Mode

. Property Mode

not finalized
Property Filter

. Temperature (4)
M v Rail (3)
[ AsIC Version (4)
] Test Engineer (6)
. Date (423)

. Scope Model (4)

20 400 00 00 1000 120 1400 1600 1800

Histogram ( ASIC Filter Applied )

Clock iter | Target DB: Keysight db asic test ddr4

Q@ " ©
Prev Next
DDR Clock Jitter (pS)

Infiniium DDR4 Compliance App V3.21

Histogram Mode
Total Meas = 849

¥ Histogram Mode
" Property Mode

10

KEYSIGHT

TECHNOLOGIES

Clock Jitter

Customizable in Footer

= TestTemperatura=0C
| < TestTemperlure=20¢

£ TestTemperature=40C
& TestTemperature=60C

Property Filter

¥ Temperature (4)
B v Rail (3)

[ AsIC Version (4)

- Date (423)

- Scope Model (4)

|| Test Engineer (6)

| Target DB: Keysight.db _asic test ddr4
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Cloud Analysis Engine

Histogram ( Test Temperature Filter Applied ) Defining The Future of test

Infiniium DDR4 Compliance App V3.21

Measurement
7 of 98

Prev Next

Histogram Mode

Total Meas = 849

DDR Clock Jitter (pS) ' Histogram Mode

" Property Mode

% = TestTemperature=0C -
. < TeslTemperature=20 ¢
] £ TestTemperature=40C the worlds test time by 10x
J « TestTemperaturz=60C Property Filter
] T&M measurements of different types,
] . Temperature (4) 6 morgg and vendors store the data
] - V Rail (3) Analyze data
1 o Build a database for
2 B ASIC Version (4) machine leaming
§ All Keysight apps
’ [ Test Engineer (6) store data in T&M cloud
10 S
] [ Date (423)
E Store data
| I S M) e e
5

i [ Tarqet DB: Keysight db asic test ddrd

KEYSIG HT Customizable in Footer Page 17
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Keysight Logic Analyzer Portfolio

16860A Series Portables
U4164A Modular Systems

Up to 1.4 Gb/s state data rate
Up to 700 MHz clock rate

Up to 5 GHz timing If you need
Up to 10 GHz gtr ch timing (select models) F=PySvAs

* Upto 4 Gb/s state data rate
 Upto 2.5 GHz clock rate
 Upto 5 GHz timing

« Upto 10 GHz gtr ch timing

34, 68, 102, or 136 channels Wider, « 136 ch module with up to 408 channels on a
Up to 128 M deep memory Deeper, single time base
Starting at $12,200 and/or modular * Upto 400 M deep memory
. form factor « Starting at $25,000
Optimized for general purpose . Optimized for DDR4/LPDDR4 high speed

applications and low speed memory memory applications (incl ONFi)

applications

KEYSIGHT

TECHNOLOGIES
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Broadest Multi-Format Coverage

Optimize your multi-device manufacturing test

Cellular

» LTE-Advanced FDD/TDD, LTE FDD/TDD
» HSPA+, W-CDMA

e 1xEV-DO, cdma2000

e GSM/EDGE/EDGE Evo

e TD-SCDMA/TD-HSPA

e DECT

* PHS

Wireless Connectivity

« WLAN 802. 11a/b/g/n/j/p/ac

* Bluetooth 1.0 to 4.1

e Multi-Satellite GNSS: GPS, Galileo, GLONASS, Beidou, SBAS, QZSS
* Mobile WiMAX

e Digital video, FM, ZigBee

MIMO (2x2, 3x3, 4x4) & carrier aggregation

Consistent repeatability of
standard-based X-Series
measurement applications

[? 0@_;@ @@ pe  Switched MIMO for manufacturing test
SCPI-controlled PXle OBT Teams: e od e True MIMO (multi-TRX) for design validation
EXT/E6630A Compatib|e ,:;: ;}i ;:o%z gogd ;wg] e LTE-A CA Inter— and intra—band
KEYSIGHT Customizable in Footer Page 20
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Comprehensive test solutions for MIMO

- o 557 €

= i@ @ e eie e

o: 9006 ‘6699

e 96 0600606 66 W

misme D00 OCOC ©CT OOA (0

=5t 5 RN E R K| R o(

B — B — 1= ] = | w
MIMO ~ : 1

complexity
and Multiple data Multiple
challenges for SUCEEINE antennas
MIMO devices
test

KEYSIG HT ‘ Customizable in Footer Page 21
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Modem

Overcome 4x4 MIMO and 3CC/4CC Test Challenges

Key technologies

E7515A UXM application provides an easy way to configure

+ Key features of LTE-A that contribute to higher DL throughput . . .
y g ganp new features required by Hisilicon to reach higher data rates.

Carrier Aggregation

V[HHIII T Tl
TN 1 kanmm’\?

Enhanced MIMO

L i Higher Order Modulations
%“ .— l 4)(4 M’MO e s —

Higher data rates
(bps)

DL

|
|
|
|
|
M 8 layars/ antennas I
|
|
|
|
|

More Bits Per Second

Advantage
| Stable IP date throughput test capability
* Flexible for 4x4 MIMO / I-RAT / nCA case configurations

+ Strong handover capability from LTE to UMTS ahead
Anritus8475B

+ Embedded, flexible 3GPP and non-3GPP fading

Test challenges

» Complicated test scenarios
* Non-3GPP test case plans, up to 200 cases
» All kinds of band combinations for 2CC/3CC/4CC
» Fading scenarios required

« LTE CA I-RAT handover wa Skynet plug in for test case automation
« Multi-antenna, MIMO switch » Friendly Ul accepted by customers to improve test efficiency
* Need test automation to improve efficiency + Customized test cases and cost effective solution versus

Anritsu MD8475B and R&S CMW500
i External U-Link/T1255A to improve multi antenna
configurations
* UXM Integrated U-Link box for MIMO/CA combinations

KEYSIGHT Customizable in Footer Page 25
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Modem

Overcome VOLTE Battery Performance Test Challenges

Key technologies

VOLTE Battery Test is very important, driven by operators Test automation and associated tools to address measurement
automation controls for chipset, devices and carrier acceptance.

Extended battery life during a VoLTE call has become one of SOLUTION ARCHITECTURE

the leading competitive differentiators for operators to provide « E7515A UXM Wireless Test Se

more qualified VoLTE service. » E5515C 8960 Series 10

It is very important for device manufacturers to pre-qualify their Wireless Test Set

devices before sending to operators’ inter-operative test lab. * N6705B DC Power Supply

* E6569B IMS/SIP Server/Client

Test challenges UXM V1.7

LTE Wireless BSE

Troubleshoot VOLTE functionality in real network
Precise measurement of power consumption in VOLTE
scenario

Correct IMS registration and identify protocol issue in
VOLTE "
Compliance with CMCC VoLTE test cases s -

Test automation SW for VOLTE test cases e LR

Keysight N67xx
SMU

Ethernet

Ethemet

USB |

RF

KEYSIGHT ‘ Customizable in Footer
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RF PA/FEM Evolution
More function, performance, and integration

‘FEM Subsystem”

Wide bandwidth
“PAD” ' supply modulator
L
| Wide bandwidth :I> Harmonic | | = Duplex |
supply modulator filtering filtering

“PA” | Wide bandwidth
supply modulator @ Receiver 4—4 m':; =
S
o
@ - Harmonic Duplex
'» E? T | | oy R
-

Harmonic

’1 + > filtering
> [:> Harmonic :|7 # <7 €7 Receiver 4—4 m‘:: |
v v

filtering

MMPA
MMPA MMPA MMPA Envelope tracking
Envelope tracking  Envelope tracking Duplexer integrated (PAD)
Duplexer integrated ASM, Rx path integrated
KEYSIG HT LNA integrated ‘ Page 29
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RF Power Amplifier Test - Wideband DPD Solution

SystemVue

W1716EP SystemVue
Digital Pre-Distortion
Builder

Wideband IQ Inputs
(PSG Rear Panel)

© e
O 8ea ces ‘
oo o P dudl e @

2226

M8190A AWG + E8267D PSG

i $29
N
¢
"
o

Wideband DPD solution for
PA Test enabling by WLAN
and LTE applications

Signal Analyzer

Wideband PA Test Use Case

 DPD support only

* For wideband signal, such as 80MHz or
160MHz WLAN

* For wideband LTE BTS PA Test

Wideband Signal Generation

* Up to 2GHz bandwidth

* Automatic calibration including spectrum flatness
and 1Q calibration.

* Automatic or manual adjustment

KEYSIGHT

TECHNOLOGIES

Wideband signal Analysis

* the required bandwidth depends on
customers’ DPD algorithms

» UXA support up to 1 GHz*

 PXA support up to 510 MHz

* Support I/Q data capture

« X-Series measurement application is needed
for 1/Q calibration

Customizable in Footer
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Wireless Connectivity
T HEX

Up to 10 meters: Wireless Personal Area Network(WWPAN)

- WiMedia - Bluetooth - NFC - 802.11 ad
- UWB - Zigbee - RFID

Up to 100 meters: Wireless Local Area Network(WLAN)
- WLAN 802.11ac - WLAN IEEE 802.11 a/b/g/hlj/p/n

Up to 500 meters: Wireless Local Area Network(WLAN)
- WLAN 802.11ay (20Gbps)

Up to 50 kilometers: Wireless Metropolitan Area Network(WMAN)

- 802.11ah sub-1GHz extended range WLAN - Fixed and Mobile WIiMAX™
- 802.11af “White-Fi” WLAN in TV White Space - And more are being defined

KEYSI G HT Customizable in Footer Page 43
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NFCHlliz( 52 _T3100S

EMV NFC Forum ISO/IEC
« EMVL1DP - Digital Protocol + 14443 A/B
PICC/Mobile . Analog RF + 18092
« EMVLIDPPCD . | cp . 15693
@ + EMVL1 R'_: « SNEP « 18000-3
PICC/Mobile

FIME . EmvVL1IREPCD

R S

Optional Automatic
T3100S M &R 4RI A
KEYSIGHT Wireless Page 44
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NFC Efthid 52 ( BT

Test system based on:
« DSOX3014T InfiniiVision X-Series Oscilloscope
» 33512B Function/Arbitrary Waveform Generator
» Poller/Listener/Calibration combo antenna/coil (Keysight or user supplied)

« Keysight automated NFC compliance and debug test application, callable from user’s test executive
« External PC

CEE I A )

Test strategy:

« Pass/Fail tests with minimal reporting
v Check functionality
v Test time target < 1 min
v' Parametric test results also available
» Additional tests for audit testing and failure analysis

Keysight 1TTEEFTAXBIRA :

. BTN
KEYSIGHT = e
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802.11ay Test Solution for R&D/DVT

Customer challenge
Design verification test system on 802. 11ay at early design
stage

» 60~75GHz mmWave band

» 4GHz BW for signal generation and analysis

» Test IF signal for 802.11ay

» [ntegrated with customer existing mmWave WLAN test

\ system __/J

o
" How it resolves customer test challenge

» Provides integrated HW and SW solution on 802.11ay Tx
and Rx test with up to 75GHz frequency range.

» Customized Test system that covers both RF and IF test
needs with 4GHz BW
g » WWC that support 11ay signal generation and analysis, as

\_ o Y, \_ well as backward compatible SCPI /z'

\\

Keysight FJ?EE@AIXE’\JB‘Z* ;
o SED TS EIASGHzAY ik H
«  HEIU5GHzTEEAY10-bit ADCTRIRES

KEYSIGHT Customizable in Footer Page 55
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www.ti.com

200-mA, Lo

FEATURES

* Very Low Dropout:
- 43mVatlg,r=50mA,V
- 85mV at lgyr = 100 mA,
- 175 mV at lgyr = 200 mA

* 2% Accurac
. Availal |e in Fixed-Output V

to48V

* High PSRR: 68 dB at 1 kHz

L A
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File Bdit Tools Datalogsr Help (@ /> Scope Jw Data Logger CCDF MM are
ErRERERAFEREN:
0-67.9mA; 1-77.4mA; 2-115.3mA; 3-1339mA; 4-1514mA; 5-169.6mA; 6 - 187 .6mA :
Pofind
L
i rw
t 5
"2 2?2 4. 240 6. 209 B.177 10. 146 12.114 14. 083 186. 051
&)
<« < =t > »
St i Markers & Measurements lf_l\.l @
T Marker 1 Between
Time 00:D00:14.621285 Marker Delta = 00:00:00.971987 Freq = 1.029 Hz
“ Avg Min Avg Max Peak to Peak
AV 4.000042602 V 3.996701002 V 4.0000628338V 4.003200531V 6.499529 mvV
A 187673099 mA 170.537949 mA 187630551 mA 205968857 mA 35430908 mA

RE->HIRRE->RERET : 0,1.....6
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807 aoxxyg

R T ZE R FL I R

Filo Bt Tools Datalogger Wiy @ " Scoe J» Data Logger CCDF "M Are .
i 0dBa
187mA
t Shidla -
1
il 4’ HIR
1l I [0 i l
>t s .\All'llll‘(]l(P 0N
Idle
3.85mA
0.719 4.2 9.981 14,281 19, 281 2.281 29,281 34.281 39,281 44,281 19
« < ¢ > »
Stopped R @ DhutoSeroll  Rangos... MmO ScuE Ty @
T Marker 1 Measurements Between Markers Marker 2
Time 00.00:00.025626 Marker Delta = 00°00.07 514458 Freq = 133 mHz 00:00:07.540083
-

Avg Min Avg Peak to Peak Charge lrEnerqy
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KRR E S Bl 2RSS LR 5 o

SK SES tx

=P

@ (A Auto Seroll  Ranges...

Marker 1
00:00:11.623226 elta = 00:00 =680
Avg Charge / Energy
164 488162 1 3.923 ' 2 24y

EHTEIROTNRE—RSMSSE. £—50Q/EH , H—iKiEHE , TL5HE
&, E— MR ESERES DR ?
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Your solutions

Design and Verification Solutions

Keysight CX3300 Series device current waveform analyzers

Industry’s lowest current measurements down to 100 pA to analyze sleep mode abnormalities
Ideal for low-power |oT, chipset, or device measurements

Max. bandwidth: 200 MHz - capture sharp current spikes and guick transient effects

— Currentrange: 100 pAto T0A

— Max. sampling rate: 1 GSa/s

Keysight N6705B DC power analyzer and N6781A/N6785A source
measure unit

— Gain insights of your DUT power consumption in minutes (without writing a single line of code)

— Visualize current drain from nA to A'in one pass

— Performs wide dynamic range current measurements using patented seamless current ranging technology
and gapless measurement sweep

- Plug in the SMU modules tb NE700B modular system for automated test

Keysight InfiniiVision oscilloscope (3000 X-Series, 4000 X-Series, 6000
X-Series) with N2820A high-sensitivity current probe
— Essential troubleshooting tool for any engineer or technician

— Measure wide range of current from 50 pAto 5 A
— Probing with the Make-Before-Break connector

Keysight 34465A/34470A Truevolt digital multimeters

— Most basic tool to measure current consumption and voltage

— Measure high active mode current and ensure current drops below a certain level during sleep mode
- Cost-effective

— Currentrange: 1 pAto 10 A

Keysight 34972A multi channel LXI DAQ & shunt resistor

— Low-cost per channel solution
— Ideal for multi-point, multi-DUT high volume production test
— Easy setup with built-in AC/DC current channels (with 34801A module)
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Current Waveform Measurement positioning: Oscilloscope & Probes

Positioning Precision Accuracy Bandwidth Product
Widest — A e
Standard | > 1 mA 2% g R
(1 OOM HZ+) Shunt resistor + Clamp-on
Oscilloscope current probe
$0.1 + Scope From $500 to $10k + Scope
Wide
- o)
In-depth > 50 pA 2% (3 MHz) N2820A High Sensitivity
Current Probe
$3k or $4k + Scope
: Wider
Deep-dive| > 150 pA < 1%
p p (200 M HZ) CX3300A Device Current
Waveform Analyzer
From $40k to $90k
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http://s7.images.keysight.com/s7viewers/flash/genericzoom.swf?logo2=false&serverUrl=/is/image/&contentRoot=/skins/&locale=en&config=Keysight/KEYSIGHT-IMGSET&image=Keysight/PROD-2229629-IS

Power/Current Measurement positioning: DC Power Analyzer

Sourcing

Positioning Precision Bandwidth £ ; Product
unction
N6705B DC power analyzer
S N6781A SMU x2
ource Yes FEET
+ >20nA | <30kHz |(20 W with § E m
Measurement NG6781A) .........,4".'".::',,‘,,,
$7.6k + $11.6k
Measurement .
onl > 150 pA | < 200 MHz No PO
n y CX3300A Device Current

Waveform Analyzer

From $40k to $90k
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SN REEIEFRRUIRSGNE/MS

N2820A4F %

-EFEMENZS e B B FEARYRTmRMI{HRTE
E-_/.J\_.]—I)JEE:UIL: 5 500nA
E—jC_L)JEE,uZE .

-ib?&?é%jcﬁﬁii 20,000:1

==
*mm

-3 MHz £FEE
* 500 kHz [FEPHTHIKIEE

“BlimiEREER o B EHARRE: 20 mQ, 100 mQ LA
FAFBrENXiER

- BB INIEINE - e e eENERIEE
(AmpH)

« FZAInfiniiVision 3kX, 4kX, 6kX LAKz Infiniium S,
9k, 9kX/Q/Z (with N5449A)
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IN2820AFE FRIR L (1 300),JLJ1T——¢IL?F%E§,

N2820A XEE

ot ="

/.,,-/ —_——— -
/i‘/ Y 2

X ,‘
2 N\..%

—

+ 500 mW
- 50pA-22A

*+ + 1% tolerance

* For higher sensitivity,
bandwidth and lower noise

* Order N2824A for
replacement head
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Wireless Charger Testing Total Solution

adapter)

VNA L] VNA Selection:
[} E5072A/(245 or 285)/006 or
Yes ° E5071C/240 (require manually calculation) or
] Equivalent E5061B/3L5/005/006 or E5063A/205/006
(] E5072A/(245 or 285)/006 or RAT Compliance: E5072A,
[ ) E5061B/3L5/005/006 (LCR/VNA in one) or E5072A/(245 or E5071C (equivalent
[ ) E5063A/205/006 (Economic) or 285)/006 ES061B/ES063A)
No ° E5071C/240 (require manually calculation) or 1 4.1.2 Opt.006 support: E5072A
. ES080A/245 (require manually calculation) 4.6.2 ESOélB E5063A. !
If need accurate Z measurement or high Q (>100): We can further sell either E4990A/010 (or 020 to also cover NFC o .
@13.56MHz) or 16047E fixture to use with E5061B For high-volume test, we can add 42941-60002 SMA probe head to Require manually calculation:
raise the throughput E5071C, ES080A
Attenuator 2x 8493A Coaxial Fixed Attenuator (to protect the VNA inputs from excessive input power) (Optional) 2 4.6.2
. . . . . 4.1.2
Cal Kit 1x Ecal 85093C (stated in 4.1.2) or cheaper mechanical cal kit 85033E (stated in 4.6.2) 1 462
o 2x 11500F or Z5623A-K20 (RG316 Cables without Chokes, Maximum length: 3 meters.
SMA(m) 2 4.1.2
Cables o 7x 11500F or Z5623A-K20 (RG36 SMA Coax Cable, slim and flexible cable should be used to 7 462 |Totally9SMA(m) cables
wind cable around choke 5 times)
Adaptors 2x 1250-1744, N (m) to SMA (f) adapters 2 4.1.2
Torque Wrench 1x 8710-1761, SMA torque wrench 1 4.1.2
Function Gen 1x 335108 (dual channel) Function Generator 1 4.3.2
Digital Multimeter 1x U1270 Series Handheld DMM (Recommend U1273A OLED, or U1273AX, U1272A) 1 22;
4.3.2 need better scope, can upselling
1x DSOX3014T (at least 100 MHz bandwidth and 2 Giga Samples/Second resolution) for all current 432 D(M)SOX4024A or D(M)SOS054A for
Oscilloscopes measurement 1 4.6.2 efficiency test and good PI performance
Recommended: If also need RCE measurement, then D(M)SOX4024A or above is required) e and it's better than Tek’s MSO4014B and
TCP0030 probe
AC Current Probe 2x N2893A 100MHz/15A AC/DC Current Probe (rated at least 5 Amps RMS at 6.78 MHz, bandwidth 50 ) 462 May need accessories using with different
MHz or more) scopes
HV Diff Probe 2x HV Diff Probe - N2790A, 100 MHz, 50:1/500:1, +1,400V, HV Diff Probe 2 4.6.2
1x U1880A Power measurement de-skew fixture for voltage and current probes
De-skew Fixture (or cheaper custom-made de-skew fixture that consists of just one 10-Q resistor and a BNC-to-grabber 1 4.6.2
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