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* 2-tone Simulation is NOT enough.
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Two-Tone Test on IFA_ WTB Block

P

HARMONIC BALANCE

HarmonicBalance

HB1

Freq[1]=374 MHz
Freq[2]=374.1 MHz
Order{1]=7
Order{2]=7

oytput

PORT1
Num=1
@ Z=50 Ohm

P_nTone

Freq[1]=374 MHz
Freq[2]=374.1 MHz
P[1]=polar{dbmtow(-33),0)
P[2]=polar(dbmtow(-33),0)

IFA WTB block
X1

TSMC RF CMOS 0.18um

' Si - Substrate '

TSMC_CM018RF_PROCESS
TSMC_CMO18RF_PROCESS
CornerCase_18=TT

CornerCase_33=TT_3V
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CornerCase_1p8NA=T

CornerCase_3p3NA=T
CornerCase_1p8M=TT.
CornerCase_3p3M=TT.
Resistance=Typical

m2

freq=373.9MHz
dBm(output)=-61.728

m1
freq=374.0MHz
dBm(output)=-5.859

T Tl i
IFA_WTB_Block % 15:
2-tone Simulation - g o
IM3£% (-5) - (-61) = 56 dB
R AL

freq, MHz
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=Sl=ation
It Options  Tools Layout Soovlate  Window DomamicLink  User2  DesignGuide  Help ts W,-th us
= +z | o ue
| . | '1»:‘@;‘ G5D| %|E|\
Wire W f
Wire/Pin Label... I —4| L L
M Global Node Q| i ||\- e {J‘%}| v |E|IE|
Component 4
Port P
GEOIND Nei=g =0
EHEWLAN 802 11b Tx
VAR o= — — J—
Shape 3
Text Ctl+3hift+ T
Byrow ... )
WLAN IEEE 802.11b Transmitter Test Bench
Entev Laver...
Change Entry Layer To  Cl+3hift+C E r’fﬁ?ﬁ?&?ﬂ%ﬁﬁem Motes for setting up Envelope simulation:
E"'IL":,"N ?Df'.’ﬂ 1 bﬁ CIRCUIT design. 1. Erv;lnp=- :lrr;:l.c.n:'-_r stop time is s2t by the
Coordinate Entry.. esign Information yrele a;attha;tsmrpu“r;rauur—'-rmrt: {nat
LR = - " 2. Add additional tones to the "Env Setup” if
202_11b_TX_Infc tones other than FSource are required for
ticn Enwvelope analysis;

[

. Enable AVM in "Cosim™ setup if fast cosim

with circuits is desired;
» . CE_TimeStey ITL:[ be ==t lo equsl to or
@ ENVELOFE f lz== then * p =5 v=-r5.a|:.r&r" 'tx:
N_80

4
C)\.r—'-r rrpllr Ratio is 02_11b_TX
Envelope SS S‘f}ﬂ.-"-Nb Signal Parametar.
el L) P —— U
WTB coT o TX test y o S S
Frea[1]=FSource : e otes for Sweep and Optimization:
Ulztgr[]'lk?} WLAN_BDZ_116_ - The SimlnstanceMame must shways use
Step=CE_TimeStep WLAN_80Z_11b_TX "WTE1" for sweep or optimization controller
— CE_TmeStep=CE_TimeStep regardiess of the Envelope controllers
ABM_Mode= instanca name,
FSource=FSource
SourcePower=dbmtow(-20.0} I e
' (R Fieazurement=FiMsazurement D e
“= AR RF_EnvelopeMeasurement=YES i E[;pagf'j‘?wl'htﬂl Analysis” setup is NOT
CE_TimeStep=1.0¢d11 MHz/6 Constellation=NO _ : =
FSource=2412.0 MHz Powerheasurement=HO e e e o
FiMeasurement=2412.0 MHz SpectrumMeasurement=NC the datzzef. - -

EY'M_Meazurement=MN0
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Replace with real circuit IFA_ WTB Block
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WLAN IEEE 802.11b Transmitter Test Bench

Replace this "Amplifier2" \ L ST
pUT with your own > ““[fFI'T%lE@
WLAN 802110 CIRCUIT design. e
Design Information IFA WTB Block
WLAN_802_11b_TX_Info
Information
| @| ENVELOPE I ?
Y
Envelope ==
’ =S|
WTB o o— T test
Freq[1]=FSource R e
Order[1]=3 WLAN_802_11b_TX
Step=CE_TimeStep WLAN_B02_11b_TX
ABM_Mode=yes CE_TimeStep=CE_TimeStep

SourcePower=dbmtow(-30.0)
FiMeasurement=FMeasurement
RF_EnvelopeMeasurement=YES
Constellation=YES
Powerleasurement=YES
SpectrumMeasurement=YES
EVIM_Measurement=YES

1.5 * source Power
2.5 s
fldsrYyes

CE_TimeStep=1.011 MHz/6
FSource=374.0 MHz
Fieasurement=374.0 MHz

& input, outputpuifi=k > ¥ Mixer
Input & output AL~ 5% o B . -
P Put e~ ~%% Agilent Technologies
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Insert Foundry's Model Card o

WLAN IEEE 802.11b Transmitter Test Bench

WLAN 802.11b
Design Information

WLAW_802_11b_TX_Info
Informaticn

|ﬁ | ENVELOPE I

= =
envelope

WTB
Freq[1l=FScource
Crder[1]=3

Step=CE_Time5tep
ABM_Mode=yes

WART

CE_TimaStep="1.011 MHz'5
FSource=374.0 MHz
Fieasurement=374.0 MHz

Repface this "Ampfifier2”
DUT with your own
CIRCLNT design. e
IFA_WTB_blodql
X1
== iz 38
SomT T test

WLAN_B02_11b_TX
WLAN_802_11b_TX
CE_TimeStep=CE_TimeStep
FSource=FSource
SourcePower=dbmtow(-30.0)
FiMeasurement=FMsasurament
RF_EnvelopeMeasurement=YES
Constellation=YES
FowerMeasurement=YES
Spectrumieasuremsent=YES
EVM_Measurement=YES
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TSMC RF CMOS 0.18um

' Si- Substrate .

TSMC_CMO138RF_PROCESS
TSMC_CMO18RF_PROCESS
CormerCase_138=TT
CormerCase_33=TT_3V
CormerCass_Tpa8MNA=STT_MA
CormerCasse_3p3NA=TT_3WVNA
CormerCasse_1p8M=TT_M
ComerCasse_3p3M=TT_3M
Resistance=Typical

.+ Model
Card ﬂ'
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Worry About Long Simulation Time? EMG ASIA

f-+ Co-Simulation gy 7= i 2 i ~ BADS  fir Co-Simulation./ fi » FIE#5 2 ( O g
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B
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Ervelope [nstance Mame

E il |
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Mode
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p q Hurm. of freq pts. 16
Env1

[ Usze previous data

Fl'eC][1 ]=FSOU rce Implementation
Order[ 1 ]=3 Freq. compensation m
5 Dela e B
Stop=StopTime usec — o e =]
Step=CE_TimeStep usec SopTime  [o0 oo =]
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Made Mames
Achve [nput |
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Simulation Result - Constellation s
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WLAN_80211b_TX Test Bench - Constellation Figures itarts with us

Mot defined in IEEE Std 302.11b-1989 Specification

real(RF_FSource) /(1 MHz) real(RF_R) . Meas_FMeasurement) / (1 MHz) real(Meas_R)
374.000 50.000 374.000 50.000
real(BursiTime) / (1 usec) real(DataTime) ! (1 usec) real(TimeStep) ! (1 nsec) real(BitRate) / (1 Mbps)
322.364 116.364 15.152 11.000
RF Constellation Meas Constellation
0.8 0.8
oo W W 0o »
0.4 0.4
0.2 0.2
e &
o 1 g .
5 0.0+ & 004
o m
E il E il
024 -0.2-
0.4 -0.4—
= . & .
4 _
-0.8 T T 1 T [ T [ T T T 1 T T 1 -0.8 T T T T T T T T T T T T T
08 06 04 02 00 02 04 06 08 08 06 -04 02 00 02 04 06 08

TmRF%I’ /,*\ E[[iWTBFFI"gF 4 IEI Jg‘liyﬁl"_‘ I: [,;g_MeaS%{ l,}} gﬂ\—r‘lﬁ%l;ﬁ I&F[ng\?%\[ o
FIFA_WTB_Blockp b, 1 fﬁ F’?I | Eed }{un%‘,lpﬁ,ﬁi%ﬁ\l AUfE o
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Simulation Result - Spectrum Mask
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Spectrum (dBm)

WTB&: 4 pu11bz78k g = A
i &ithMask? T A1
WLAN_802_11b_TX Test Bench - Spectrum Measurement
...al(RPf_FSuurce}s‘(‘l MHz) real(RF_Power_dBm) real(RF_R) ..FMeasurement) / (1 MHz) real(Meas_R}
374.000 -30.000 50.000 374.000 \ 50.000
| WLAN 802 11b Spectrum - RF WLAN 802 11b Spectrum - M%as

_40 -3

= -403 \

-804 ]
_ -504

-7 — 3
- E -

_30.] & -en_:
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ED__ E TD:

-1005 L E

-110 ] ]
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-120 ]

_130.] -1[!-[!-_;
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LW W W W W W W W W W b R R WoW W W W W W W W W W W e s R
£ +a i i [ur) [uy) == == ) [ [in} [in] = =2 = £ . i n [ay) [uy) == == ] [ [in} [in} =2 =2 —
= h [ ] h = h = (5] = h =] h = h = = [ = h ] h = h = h ] h = h =
m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m
aa a0 [us] =] a0 a0 =] a0 aa a0 [us] =] =] a0 a0 a0 a0 =] =] =] a0 =] =] a0 aa aa aa a0 a0 a0

Frequency (Hz) Frequency (Hz)

WLAN Specification: Transmitted Spectrum Request on IEEE Std 802.11b-1999, section 18.4.7.3
Power levels in dBr ( relative to the maximum spectral density of the signal)

Frequency offset (MHz) =22 11 0 11 ==22
Power level (dBr) == S50 30 0 -30 50
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Summary .
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- {1 IFA_WTB_Block p’m"ﬂé'ml --- SIS HTFHY A5 i =% > [T WLAN,

WlMax UWB, = - (& ﬂ’jlﬁlguf_,,n s,
= ﬁﬁﬁ?ﬁugl}
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J[12-tone Simulation - 1 ~ &
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