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WSRF8 Features
Innovative integration: higher flexibility & density

 Fits into smaller infrastructure
« Allows higher multi-site e.g. 16x with native ATE resources

One card has 4 independent RF subsystems providing a

total of: o _
« 32 RF ports (8 RF ports per subsystem) T RTp—— A
* 4 independent CW or modulated stims : IR B
* 4 independent measurements

8 ©| RF subsystem 2 :'

" -| RF subsystem 3 :, ,"
=| RF subsystem 4 ”{‘;

Built-in RF calibration standards (RF Interface Module)

RF performance:

* Frequency coverage: 10 MHz — 8 GHz

* Measurement Bandwidth: 200 MHz, 450 MHz (under-sampling)
« Stim Modulation Bandwidth: 200 MHz

* Dynamic range: 145 dB
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WSRFS8 - DUT Interface & RF Interface Module
Each WSRF card has a dedicated RFIM

Up to 6 cards: 192 RF ports distributed on each side on the DUT
Interface

Typical 1 - 2 cards: 32 - 64 RF ports

Compatible with purge and Direct Probe

‘ [ “ : — -3 -
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WSRF8 - Card and RFIMS8

RF Interface Module
Ports 1..8

90101 - 90108

PRIy

RF Interface Module
Ports 9..16

o

RF Interface Module
Ports 1..8

i

RF Interface Module
Ports 9..16

WSRF Card

90109 - 90116 RFIM

PRI

1
2]
i
RF subsystem
RF subsystem

ARIRY

90201 - 90208

90209 - 90216
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WSPS: Through WSRF8

Precision Source

SRC |=| SPLIT

SRC f={ SPLIT

SRC == SPLIT F

1 WSPS card provides
3 independent sources to 1 WSRF card:

- 1 used for Stim1 / Stim3 T
— 1 used for Stim2 / Stim4 '
— 1 used for Meas1-4 (LO)

Pod N

Select Precision Source or
standard RF Source

|YT' I

Switch within test program
possible [ e e L S !
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WSRF8: rfMeas

 Measurement properties that define the path and its

settings:

» expectedMaxPower and PAPR

» receiverPath

» receiverAttenuation

decimationFactor

Fs_adc
250MHz

IF

|V 3eu [

200 MHz

usable BW

REW

TestConX
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deembedding

40 MHz \ Freq
83 MHz \ -
—
190 MHz\, .
&
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WSWB with WSRF18 - stimulus path

« Stimulus path

T™>A TX Aux A
TN
5.2G LPF
THB TX Aux B
g — %.’%.’. T DUT/RMM
g 5.2G LPF —
L— =
£ I ol 111 O Er B AL Y
E — ] ==
o J_ 3.3G LPF i IE TXAL (1)
FTX al (2
= FanN e ——RXAL e | E_@_‘E_J‘i_"' ’ }
|| L le LE Y 1 W S | — rmm— 4 stim
= 2.9-4.0G BPF _.h—‘%_."’:::mf ;ﬂ.-u: T A2 Eli -J
3 Gepe —l J’* = E TF TX A2 (2
3.5-5.2G BPF e
Rx2 —<] —5 1F RX AZ (1
THTRIG » T [TIFRX A2 (2
RXTRIG i = | - 53!
WSWE card
=~ [ o= TF RX B1 (1
o -+ & e t31
o—1
: SETX B2 (11
L_ <E_J‘ - IF TX Bl (2
...... - ﬂ@— — >4 stim
S L Tx B2 (4
i ! IF T B2 (2§
| e
P =
T =4
ma | e SRR B
Lo Tw LO
e N | F]  [—fsrMM LO 1
o ol = [eftMM LO 2
splitter
— Rx LO
LC} Cal
THE e 4_5_@:#”” Lo 3
! — [ PRMM LO 4
splitter

RFIM-18 — T
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WSWB with WSRF18 — measure paths

 Measure paths

Waveform memory

8 GSsps

TestConX

™

China

RX Aux Al
THA
b3 R Aux A7
5.2G LPF RX Aux BL
RX fux B2
= ? . g . _a_,m | DUT/RMM
5.2 LPF [ o
LS
— IF RX A1 (1
i +$ . _El G <= EIERE AL
~ 5 = F T AL (1
j 3.3G LFF 7 3 I I O I | i S [TIF TX AL t3
P~ Lk i 5o o
—| - K2 =]
'/+ 2.9-4.96 BPF | 1o —4%-‘/ EXE] A e
+—l VY e RXB2 L =]
e RIRRE X2 —B 5 o IF RX A2 (1
rxTRIG| [, 1 v Ry e |TIF RX AZ (2
RXTRIG i —
WSWEB card ]
i ~ &2 S lerrRx B1 (1
..... BX3 S 26 “r 1 RX B1 {3
| L=
i —
: »F TX B1 El
o |l The= [TIF TX B1 (2
| R Lk TxB2 E1
— IF TX BZ (2
| ] IF RX B2 (1
L | G2 e IF RX B2 52
n T= O
L) L Oy I P4 = »RMM LO 1
= \.__| - RMM LO 2
splitter
Rx LO|
Lo
TH4) E‘ —E .-_-|—+RMM Lo 3
S 1 = RMM LO 4
splitter
RFIM-18 Mess signsl path

Meas LO path
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TeSt CO nX . AVery Low Cost Test Solution On the UWB Spectrum Mask Testing With Bandwidth y 2 oz 5

China Limited ATE Instrumen t



UWB TX Spectral Density
* Regulatory

Regulatory norm Designation
ETSI EN 303883 short range devices (SRD) and ultrawideband (UWB)

electromagnetic compatibility and radio spectrum matters (ERM];

ETSI EN 302065 short range devices (SRD) using ultrawideband (UWE) technology

FCC CFR 47, part 15.250 operation of wideband systems in the 532b MHz to 7250 MHz band
FCC CFR 47, part 15.5xx UWE technical requirements and measurement techniques

 The maximum allowable output power spectral density
of a UWB device should not exceed —41.3 dBm/MHz

Source: Rohde & Schwarz
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UWB TX Spectral Mask

| |
« TX Spectral Density Mask
Channel number Pulse duration, T Mainlobe width, T I~ 1|
P = C
I All (except4, 7, 11 and 15) I 2ns 0.5ns T, —10 dBr —18 dBr

1 092 ns 02ns
4 and 11 0.75 ns 02ns
15 074 ns 02ns
0 dBi

—// o N
] —18 dBy Vi f. is the center frequency of the channel

J Lo \1 T, is the pulse duration of the associated channel

| T f, for channel 9 is 7.987 GHz
’ o 2 ns for channel 9
7.59 GHz 7.67 GHz f;=17.387 GHz 8.31 GHz 8.39 GHz

Transmit power spectrum density (PSD) mask for channel 9

Source: Rohde & Schwarz
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 UWB spectrum mask implementation in WSRF and
WSWB
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WSRF8 under-sampling measure diagram — step1

« Effective measure sample rate: 2621.437Msps;
 Measure setup : Filter = THRU

FS/2=

320MHz measured bandwidth 1310.72Msps

Thru = 316 MHz

I >

1 | 1 1 L
40MHz
LO 800MHz Frequency

Signal covers the full 320MHz spectrum with 40MHz overlap
There are not any aliasing/image
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WSRF8 under-sampling measure diagram — step2

« Effective measure sample rate: 2621.437Msps;
 Measure setup : Filter = THRU

FS/2=

160MHz usable bandwidth 1310.72Msps
— Thru = 31@%\
-/VM i |
_SOMHU 40MHz 40MHz . ryrem Gy

the 160MHz usable spectrum with 40MHz overlap
There are 80MHz spectrum image

* For step 3 and step 4, it is similar above two steps and mirror
process in spectrum
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« Lab setup and results
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WSWB and WSRF18 generate UWB signal

Pass, Site 1, Main.UWB_WSWB_AWG2D...8_TEST.measurement (last) , Spec: Spec_1 , Seq: OpSeq_1

» | Instrument | Action Alarm “
u Signal Action Name Optimiza... | Optimiza... | Frequency |Power Base Filter Bandwidth
. I m l l l lS Se l | p Noise Ba... Frequency
IF_TX1 cw balanced 5.000MHz 7.000GHz -20.000d... 4.000GHz B800.000MHz
[
—
signal Action Name Applied Power At Port
Deembe...
® I p — 2 O n S IF_TX1 cw 0.000d8  -20.000dBm
— —
[ ]

awg |digitizer rfStim rfMeas | variables not in spec
E Error Map B Console | [3) Debug Shell [T] Parameters | §& Routing Debug B! DUT Board |[g] Test Table |[B] instrument x Mrid e B O i = du

Site: 1 Signal: IF_TX1 Product: WSRF-2660-0P Instrument: rfStim Connected: true Option: auxinstrumentConnect Keep Alive: false Pogo: 90313
Site: 1 Signal: TXA Product: WSWB instrument: awg  Connected: true Keep Alive: false Pogo: 23106

RF power -20dBm

RF frequency TGHz
upsampling deembedding
i applied deembedding ode
upsampling factor base freq DAC sample rate
power at port -20dBm
4 4GHz 11 981GHz

90313 IF_TX1

; o] pac)- J@ >~ J;I_I E:vtgsu ?.ng_l?(al

w1

[ repeat infinite [ high precision source

L RFIM mixer freq
target fre ower
@ single QlandQ | - i 2 MGk
- 1.034dBm 1
waveform wil £ |
= = reconstruction filter compensation REIM18
[~ keep alive | 5.2GHz standard ~

trigger

repeat count 9
sample rate 2 .995GHz

Source

BT
Te St CO nX + AVery Low Cost Test Solution On the UWB Spectrum Mask Testing With Bandwidth 18 202 5
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WSWB and WSRF18 Measure UWB signal

N/A. Site 1, Main.UWB_WSWB_AWG2D...B_TEST.measurement (last) . Spec: Spec_1 . Seq: OpSeq_1
» | Instrument  a Action Alarm

Signal Action Name Result Frequency |Bandwid... | Sample Ssamples Expected |Peak To ... | Base Frequency
o e a S u re S e u p of intere... | Rate MaxBow.. | Powar -

& IF_RX1 modPower modPow... - 7.000GHz 800.000M... 200.000M... 1 10.190dB  4.600GHz

Signal Action Name Applied Expected Max Power At Aux Port
Deembe...

awg digitizer ffStim 4 rfMeas varables | not in spec

E Error Map B Console | i) Debug Shell | ] Parameters | ¥ Routing Debug B DUT Board | [s] Test Table |[B] instrument x e = ) B =
Site: 1 Signal: IF_RX1 Product: WSRF-2660-OP Instrument: rfMeas Connected: true Option: auxinstrumentConnect Pogo: 90301
Site: 1 Signal: RXA1  Product: WSWB Instrument: digitizer Connected: true Pogo: 23110
| L]
= RF frequency TGHz 3
base fre & - = o
decimation (analog centequrqu n expected max power 20dBm n
true = 4 6GHz g PAPR  10.19d8 E
- b
decim factor 1Q conversion ADC sample rate 8 deembedding 8
1 true = 5.99GHz 2 modPower = applied deembedding -0.531dB g
@ plot wfm = 2 2
B pesve] + il— | —(X- W
BW of interest BOOMHZ ‘ LPF BW BOOMHZ compensation
mix receiver path direct =
samples 599040 ‘ target freq = - RFIM fi 11 6G
mixer freq Hz
sample rate  5.99GHz analog filter | 5.2GHz input impedance
ﬁ | alias-free BW | 1.7GHz R500hm _ ~ RFiM18
‘ trigger

Q @ l |.. fg e e e e i it it 11810 'C/‘ [~ high precision source
Lo RFIM LO identifier n2660 internal
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WSRF8 under-sampling measure setup parameters

 Meas real sample rate: 374.491Msps;
» Effective measure sample rate: 2621.437Msps;
» Capture samples: 262144;

» Effective measure BW: 320MHz (Left and Right), with
40MHz overlap with middle

* Middle measured BW: 160MHz(left) plus 160MHz(right)
with 40MHz overlap with Left and Right capture

 Total measured BW = 800MHz BW;
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WSRF8 under-sampling measure UWB signal

» Step1 and step

o Measure setup;
o Low side LO

» Step3 and step

o Measure setup;
o High side LO

TestConX

China

=

Pass, Site 1, Main.WSWBRF185tim_W...C.measurement_uds2 (last) , Spec: Spec_1 , Seq: OpSeq_1

» | Instrument | a Action | Alarm «
Signal Action Name Result Frequency |Bandwid... | Sample samples |Expected |IF LO Side |windo...|Peak To ... |Down
Of Intere... | Rate Max Pow... | Frequency Functi... | Power R... o
Conve
& MeasPort modPower meas_uds -14.104d... GE:LLciFEN 320.000M... 374.491M... 262144 -11.000d... 165.000M... low hanning 6.000dB false
& MeasPort modPower meas_uds2 -13.588d... GREELCEFENN 320.000M... 374.491M... 262144 -11.000d... 165.000M... hanning 6.000dB false
»
signal Action Name Applied Capture Lo IF Filter ADC Receiver |Decimati...|HW swW Usable R|
Deembe... |Size Frequency Sample ... |Amplific Factor Decimati... | Decimati... | Bandwid... | B
MeasPort modPower meas_uds -1.976dB 262144 6.635GHz  316.000M... 374.491M... 19.000d8 1 1 1 316.000M... 1
»
awg rfSstim | a rfMeas vanables not in spec
E Error Map B Console [i) Debug Shell [ Parameters |22 Routing Debug B! DUT Board | [g] Test Table [ instrument x l & g B B -
Site: 1 Signal: MeasPort Product: WSRF-8-0P Instrument: rfMeas Connected: true Pogo: 90903
samples 262144 frequency 6.94GHz
BW of interest 320MHz HR/HS highSpeed receiver atten expected max power -11dBm
sample rate  374.491MHz F filter BW 1dB PAPR 6dB
window func hanning ~ IF filter 316MHz IF freq receiver path deembedding
result avg - 165MHz —-- = applied deembedding -2.001dB
modPower + I plot wfm _ ) 1d8 1od8
o WE spu gﬁ'k/ﬂ‘
Measure e
—I Wt 1 \\' 90903
capture size 262144 =1
usable BW 316MHZ %
resolution BW 1.429kHz é
LO sid I | g
side ow - 3
. LO g
I~ high precision source -
[ " o
LO identifier internal M =
L]
Lo freq 6.775GHz e
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Results comparison

Yellow: WSWB+WSRF18 Meas;

Dark Teal: WSRF8+under-sampI|ng Meas;
Middle Left: 2dB decrease;
Middle right: 1.5dB decrease; - J . b
Total spectrum: 4dB decrease; W{M Al ‘M

L)
‘W
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WSRF20ex — V93000 next RF generation

« Advantest’s next generation RF
test solution for V93000 EXA-Scale
test platform.

« WSRF20ex provides extended
capabilities and unmatched
density:

*  Frequency Coverage: 50 MHz — 20 GHz
—  Programmable 50 MHz — 22 GHz

-  Modulation Bandwidth: 2.01 GHz
« RF Ports: 64 (Bidirectional)

« Simple UWB EVM and power
spectral density mask testing
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Summary

Introduce the WSRF8, WSRF18 and WSWB;

UWB spectrum mask;

WSRF18 and WSWB stimulus UWB signal and Measure
UWB signal;
WSRF8 under-sampling solution to measure the UWB

spectrum mask is a possible low-cost solution compared
to WSWB and WSRF18,but the carrier frequency is limit;

Advantest proposal the WSRF20ex solution to test UWB
device and SMT will provide the spectrum mask api;
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