E RINFPRIBFEWR T (summary)
2019. 4. 24 SF FLOWER

Bl 5 ASCEENGH T E RINFHORES 1 B4R SR LA AEFRH ADS Bkt
HIZEARRIE. T ERETEENE T LoadPull Ml SourcePull WM E AR 1Y
AT 4RO EARN 4B T D H AR BRI LT D I R . 7EIX
BRI R KBE, DL ARGEASEAE AT IS T 7 OB 1R A

(ARSCRI A g, WA 4 UG B EA TR — AN E SRR, iR
FKE2o B, ANKFER, EEdHEFAERZARENMT, WAEK
FEAFIGHO

KB : E RIRILRAR W1 ADS i H3 SourcePull; LoadPulls FrFAlT;
- H4REFEIK

FRILTERR I T AR, THERIOR B EBA 7 Fn g, Ha | AT 21 A
K, B CHTHRE), LI AB BLRMEBURSES, i C2&. DK, B3, F K%
ALK 2% . FEmAT RIS TR, AMTHAE D 35, B 2K, F 2RI NP RIS .

B RINFORES, R B30 S M RN i 20, AE T R G 26 A e b
Bro FEAREETCIRBMFFERBNT, E RIRHIR R IAT] 100%, ARG,
T, BRI SRS TAETEIF ORES .

TE SRS TR, AR, (HRABE.

TE e G, AR, (H2 R

T SR R 55 R (AR L, AT B AT R A/ TR R, AT $ (LA L 1R 3
K,

Vee

REF

Uj
. <« ——g, R
C

Kl 1. 1 ERIpZHRHOR A H K
(GFERHZ (0. Hudmbs REC. HRECIEIRHES LS50S Ffnak il 2 Hpk, HH
FERHEE (0 55T b A8 5 1% H A 5 0 8N 48 B A FL 25 2 FD
=, DIERKRBRERZIHPR
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» s R i - ‘
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Kl 2. 1 DR BORES IR B 120 IR
AR BELRUEAR A BB AL RE 0T 1T I S K
WEZH
S SRR R BRI TARIRES, E A TR
FOMRAS, DRI S R H
T
TR R S H R VBRI, A 95 K/ (Such as (0, LSCS)
i FEF N\ AN BH L
FIHVEZE5] (SourcePull) Fifazk (LoadPull) &5, e R BRI HE:
DG HE A5
HB Z 31} H.:
PSR B 48 br . ELInzeR (PAR), HiHiThE, fifmzhs, LM E K
DIERTRORZRVE I R /IMIT E
PCB 5 J5 )i . - E A 45
L LR S PR IR BE, TN S BRI 4, MTikA mAa 2 CGRT/MER
i 7 REEG R, XEBANHE T

= EXRTIFBABHEARTHSR

3.1 ADS BRI SN RIS ?

N T IR LKA [ 22— RE RO 2, A G I 28 LA AR SN AS IR T ()
W, 28R, KESD SRR LA BB LR, (A RE, HAR2E
T AR BE BRI, B FEE N A ADS BRI SRR BRI DL R IR
B, WS 1, MMERERER T IALE.

Warning detected by hpeesofsim during netlist parsing.
Model ‘FSL MRFE6VPE600ON FET2.FET2M1' (defined in file 'F:/RDS PRO/Models
Warning detected by hpeesofsim during netlist flattening.
Resistor “FETZFSL1.R3' is shorted.
Error detected by hpeesofsim during netlist flattening.
"FSL_MRFE6VPE600N FETZ.FSL1' is an instance of an undefined model “FET2M1'.

K31
ERROR detected by hpeesofsim during netlist flattening.
‘FLS MRFE6VP6600ON FET2.FSL1’ is an instance of an undefined model
‘FET2M1’
AR IS, BN A TR W 2 F 3 ADS #PF e . BARIAR /5
AT LAZ 2 /NG R 2 ) — AR [ o
https://www. kechuang. org/t/83867
IR, £ ADS HH, A M E )7 L AR B A P VR A SRR EE R . B
#—/NEFE, fFHEMESE Insert)) Component)) Component Library, fFH
PIXEAE NS, sStEIAL F M — Download Libraries. ZJauin] AEFEZNA
AR T o RFEMOEE — N FAL R, e T ERA SRR, e TR E
Tk A —LUE T ER AN R
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File Edit Select  View | Insert Options  Tools  Layout Simulate Window DynamicLink DesignGuide Help

NEHS X remae =T

[ o o N\ Wi shies W uuu thfgcv;-\ Vi ] oef %, Simise

'6 Wire/Pin Label...

Palatte
Net Connection Label...
Freescale MEFE&VPGZ00H L
= == Global Node
F—:EL .
= Component * iy component Library.. I
&3, 2
KEYSIGHT

TECHNOLOGIES

w3 =it ARSFISS FlbFmHEA KT EERE

Home > 884 = =15

Keysight EEsof EDA actively engages with component manufacturers to create model libraries that will enable you to access the lates
are numerous vendors providing libraries for Keysight's Advanced Design System (ADS) and Genesys RF and Microwave Design Sof

Component vendors use Keysight software, hardware, and expertise to develop models for use in electronic design automation (EDA)
wvendors in this process, and using a web-based model delivery approach, Keysight EEsof customers can augment their existing ADS
100,000 parts with the latest available parts from the industry. Additionally, Keysight EEsof provides an easy-to-use Library Builder too
supply ADS and/or Genesys model libraries for their components

The ADS models prowded by the vendors Ilsted in the Iable below generally fall in one or more of these three calegorles ADS design

&3, 3
Models for ADS: Keysight Advanced Design System B8<

Installation of the RF High Power Model Kit is required to run all RF High Power ADS models
Installation instructions are contained within the respective RF High Power Model Kit

b RF High Power Model Kit 2017 Rev 1.9 (for ADS2011, ADS2012, ADS2013, ADS2014, ADS2015, ADS2016 and
NDS2017)

= w5 bl i A B
s T 2 A R A4 E
Product Model Design Kits Cick a part number to download
Requires one of the RF High Power Model Kits listed above

[Parts Supported in Model |

Y

3.2 ERIFEBRBHRSHE

B FEERH I E R RIMOR A2 A FF A I E RIR TR IE . 1E
HABE O, AARE T E A K BR B A S FIN E S, RO BIRL
A 100%. BB TAEB AR LI R IKEES ﬁﬁ’]ﬁifﬁﬂ% PR T IFRRBAR) E
RIFORSS, BRI A A BB THEE BT ANE, 10 H %
SR s, B FFECHER M) E RIPFRHORE WA 3.5 Frs:
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AT BARAAIET, WSM (B RIRBORA MW 5 it REiE). XHE

HEEHELT, K 3. 6.

V, Vv,
,=—= = 05768 —
R w2 +4 R
B ] BA ) 3] 8 BB R H Ny -
g VZ 2
= = 0.5768——
n? + 4 Pout Pout

BB (3.24) AR (3.200 A1 (3.21) m[f8 L A1 C #ibar ot
L 1.1525R

w
0.1836
C=

whR

) gy 4 i B B e YR R Lo Co HUAE A -
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iR

E 2 ¢E

PRt E

BHEW

AL BHE | B PRAE(E
25 MHz 25000000 233.0028367 | nH |  2.33003E-07
5 MHz 5000000 87.21690881 | pF |  8.72169E-11
45 dBm | 31.6227766 1.909859317 | uH |  1.90986E-06
=20 dB 21.22065908 | pF | 2.12207E-11
>85%
32 v 32
50 Q 50

ifh it 5

3. 141592654
157079632. 7

[
i
rad/s Ly G
_f &
5 af .
6 - e § R«
116. 704 v , L
L

3. 558706422 A

3. 7
DUAEAR AR RLA R B S HUEHE 1, 2 N R T DAZE ADS B H O %
T FICEENHA IR ARG R G R R SR 405
3.2 E RINRBRBEH R TIERE.
AT IR BRI TN IBUE Freescale [ MRFE6VP6300H (HRLLE & NXP), L2844 VDS
e EA 130V, {8 HRSRIEE N 1. 8MHz £ 600MHz. /A Mk, AaflEC
ZEM A DataSheet H—F, tHH]LATE/NE[E = FR AL 1 B 4R 2]

S ClReeovp —xZ
@ it By

FSL_MRFE6VP6300H_Level1_Rev3_MODEL_FET2
P =] st _recr wowoe |
FSL_MRFE6VP6300H_TECH_INCLUBE
FSL_MRFESVPE300H_TECH_INCLUDE
d
3. 8 K 3. 9



‘ FET Curve Tracer @

iV,DC |_Probe

— SRCt XS
—| Vdc=VDS Gate ; Drain

MESon |
V_DC ez 9 Source

1 src2 1_MRFEBY/P6300H
— Vdc=VGS U1

IH

@ PARAMETER SWEEP @3 DC FSL_TECH_INCLUDE

garsgiweep 881 FSL_MRFE6VP6300H_TECH_INCLUDE
SweepVar="VGS" SweepVar="vDS" FSL_MRFE6VP6300H_TECH_INCLUDE
SimInstanceName[1]="DC1" Start=0

SimInstanceName[2]= Stop=50

SimInstanceName[3]= Step=1

SimInstanceName[4]= :

SimInstanceName[5]= gvevtegrall?mai‘tnsdagsargz ggggge VAR

SimInstanceName[6]= P ’ xg? Y

Start=2.2 = N; =

Stop=3 DisplayTemplate VGS =0 V

disptemp1

Step=0.05 "FET_curve_tracer"

& 3. 10 DC SWEEP [ i [&]

FET Bias Characteristics

Use with FET_curve_tracer Schematic Template

2
5]

e VGS=3.000
/ VGS=2.950
r’”’// VGS=2.900

//—r,-————r VGS=2.850

VGS=2.800 mA1
Ves-s 700 [VDS=32.000
il 250752

N

|

IDS.i, A

N

o
l

o
N
o
N
o
w
o
N
o
o
o

VDS

Kl 3. 11 HRFEBERE 2

T E RUPRBUR AR — P B I, By LR B3 F TAETE T OOIRE,
A A B A BRI H e, AT L AR 7E 308 5 5 P 2 A i D 3

i1 Datasheet A DA%, MRFE6VP6300H [ I{H HLE Vth KZLE 1. 7V-2. 7V 2
B, WA 3,12, RIS SEE N 2.6V, VDS B RSN 32V, Hfi KHE
AT LR AS VDSmax=116. 7V, HL7E ThZE K 16 Y8 L A o

B L T2 S O R B A H R O 28, OB 501 B 3,
LR W EARIRIRIAAR], A Turning — FMwE HEE.

2n Characteristics

Gate Threshold Voltage (1) Vasiin) 1.7 2.2 2.7 Vdc
{Vps = 10 Vde, Ip = 480 uAdc)
Gate Quiescent Voltage Vas@) 20 25 3.0 Vde

(Vpp = 50 Vdc, Ip = 100 mAdc, Measured in Functional Test)

Drain-Source On-Voltage (1) Vbs(on) — 0.25 — Vde
Vas = 10 Vdc, Ip = 1 Adc)




K3, 12

N T B RE TAE, AMBLRG, FEIA SR EH Y. W& 3. 13 R,
R2, C1, C2. At S5iE /YA 3. 14, K 3. 15 fiic. B i) H AL S HER v]
AZ IR 3.7 it S

v_DC
SRC1
Vdc=32.0 V
e {ll
|l L 1
v_DC
+| sRrc2
= Vdc=26V
L
L S L1
= ° 13 L=233 nH
L=1.0 uH
R ©
R2 c2
R=8kOhm  c=0.1 uF
I = ke ¢ I
MMMMMMM
. R oy fo] L c = Term
Term DC_Block R1 c3 L2 ca DC_Block Term2
Term! — pc_Block2 R=10 Ohm 1_MRFE6VP6300H-L C=87.2 pF L=1.91 uH C=21.2 pF DC_Block3 Num=2
Num=1 U1 - : Z=50 Ohm
Z=50 Ohm 1/ L
1€
c _
== @i =
- C=2nF
’ ﬁ S-PARAMETERS I bl " FSL_TECH_INCLUDE I
StabFact MaxGain |
S_Param 4 FSL_MRFE6VP6300H_TECH_INCLUDE
SP1 StabFact MaxGain FSL_MRFE6VP6300H_TECH_INCLUDE
Start=1 MHz StabFact1 MaxGain1
Stop=30 MHz StabFact1=stab_fact(S) MaxGain1=max_gain(S)
Step=
. NS
K] 3. 13 MaxGain and StabFact Z#fjj &
MaxGain StabFact
55 1
124 £V
M ,m'zf_// S} 3
—_ h%E — %R
m1 ns—m2
freq=24.99MHz {freq=1.000MHz
s—|StabFact1=1.004

1 MaxGain1=33.217 06-{St
ES {Min
] 04—
5] m1 ]
b 024

T
5 20 25 0 0 5 10 15 20 25 0

L LA B
5 10 1

freq, MHz freq, MHz

K 3. 14 K 3. 15

YER— AT, FEIX AT HAAAR R [ 3, X B —MEE 1,
BT ASHERT o
FERWA R :
F—, AN ADS 1 BEA HHE 1L B SoursePul 1 Fl LoadPull 1 EARMR ;
B, B, R REZEME RS SoursePull 5 LoadPull S H0k EIR /D M,
FEFRAVT EL I R ARG, 1220 RANS, i JEi2A5 2134148
Egs R,
N T ORI EEAR BB E TV, 2B IR T 58, /NERI 2R AR ST R AT
A
EWH I FEF, SourcePull Fl LoadPull J& 75 BHk(T 2 UOEAR T, BN



A, BEMARIIEAR; WAEIIAR, XaSBmEARBSREDR
1o

_Ei&ﬁiﬁ%ﬁi‘iﬁq“, ELIE I1) 2R AR AR T B T . A T B L
3.16 [ “Set Load and Source impedance at harmonic frequencies”, iX B[

[ 25 B SR L, {5 5 0 B B B i N (R BELOR 57 3 BT
RIAEAT, RSk — BT HIRTIEARE.

R EH, i@t DesignGuide)YAmplifer)»1-Tone Nonlinear Simulations))
Load Pull - PAE, Output Power Contours @ . —PH#EkA5| K. Load Pull fiHE
JREEE K 3. 16, {7 EA R 3. 17 Fios.

See the Load Pull DesignGuide for improved
and enhanced load pull simulation setups.

One Tone Load Pull Simulation;
output power and PAE found at

5 Specify desired Fundamental Load Tuner coverage:
each fundamental load impedance el g

s11_rho is the radius of the circle of reflection coefficients
generated. However, the radius of the circle will be
reduced if it would otherwise go outside the Smith Chart.
s11_center is the center of the circle of generated reflection coefficients
pts is the total number of reflection coefficients generated
Z0 is the system reference impedance
s11_rho is the radius

I_Probe
Is_low

I_Probe

Vs_high (&) VAR —
- and s center is the
- SweepEquations —ﬁ
s11_rho =0.75
i 56
= s/ﬁtf):ﬁ s11_center =0.0 +j*0.0
Vdc=Vhigh Z‘;:;go

[e]
it
=
=
S
~
B
o
8
z
g
+
! .
‘
1l
N

GaAsFET

e 1 FETH P_Load S1P_Eqn
Num=1 = Model=FLC301XP S1
7=z Area= S[1,1]=LoadTuner
o = Z[1]=20
= P=dbmtow(Pavs) Temp=
Freq=RFfreq Trise=

Set these values:
[E] VAR
STIMULUS
Pavs=16 _dBm
RFfreq=850 MHz

Vhigh=5

Viow=-1
Statz_Model
FLC301XP
Trise=
Imelt=

System
Reference
Impedance

PAE (thick) and Delivered

50.00(

[s%7] ParaveTER sweep |

ParamSweep
Sweep1

2

HarmonicBalance
HB1
Freq[1]=RFfreq
Order[1]=5

HARMONIC BALANCE I

K 3.

Set Load and Source

impedances at

harmonic frequencies

var | VAR

VAR2
Z_1.2=10°20 + 0
Z_1_3=10"20 + 0
Z_1_4=10"Z0 + 0
Z_1.5=10*Z0 +j*0
Z_s_fund =10 +j*0
Z s 2=10*Z0 +j*0
Z_s_3=10"20+}0
Z_s_4=10"20+]0
2.5 5=10"20 +]'0

Refer to the data display file
"ReflectionCoefUtility" for

help in setting s11_rho and

s11_center. Also, refer to

the example de5|gn file: examples/RF_Board/
LoadPull_prj/HB1Tone_LoadPull_eqns for
details about how this simulation is run.

VAR

ImpedanceEquations

Set Delivered Power

16 1 B2 &

See the Load Pull DesignGuide for improved
and enhanced load pull simulation displays.

Re-Normalized PAE (thick) and

Delivered Power (thin) Contours

Set new reference

Power (thin) Contours

PN

contour step size (dB) impedance:
and PAE contour step
size (%), and number of

contour lines [=tels] ZOnew=10

\ Pdel_step=0.5 88
88
;j \ PAE_step=2 ol
33 \ 55
2 } 2o NumPAE _lines=5 £
88 . 58
E‘g‘ | =1 NumPdel_lines=5 ;\;\
8 / ic
Maximum Maximum
Power-Added ngiv\\;::ed
Efficiency, % dBm
indep(Pdel_contours_scaled) (0.000 to 65.000)
indep(PAE_contours_p) (0.000 to 71.000) indep(PAE _contours_scaled) (0.000 to 71.000)
indep(Pdel_contours_p) (0.000 to 65.000)
Equations
m2
indep(m1)=6 indep(m2)=12 gée L?gtitg:s”
AE_contours_p=0.642 / 166.910 q
evel=22.819, number=1 age,
mpedance = Z0 * (0.221 + j0.109

3. 17(1) Load pull i EURGRR



Simulated Load Impedances Move Marker m3 to select load impedance
PAE (thick) and Delivered and Input Reflection Coefficients  faue. Coreenondng Fot, o tereg
Power (thin) Contours = e impedance values will be updated.

\ Impedance at marker m3
| 8.079 - j17.889|
0.2+
] &=
0.0

Power
PAE, % Delivered (dBm)
-0. LI e S B s B
08 07 -06 -05 -04 -03 -02 -0.1

]

dex,real_index

Imag (Load S11)

l} | 7.3:1 24.71
/

Input Reflection Coefficient

0.82/-1.65E2

Input Impedance

freal
u 5= -
I ok - 0. 5.08 - j6.32
real_indexs11 (-0.750 to 0.750)

K 3. 17(2) Load pull {fj EAAR
SR, ADS BRAF AR AR IAF, B oK R T AR ER T SN S EU A
HRFEAT T VRN 4. T T oRUE, BRI S AL, PR BEPT AT 2D
FRME, MBI RFHN P — DB
RERHE S8 2, FfTEEER, s ge R I S Sre e . EAR N4
T & SourcePull #l LoadPull MIASL R @, AIUIZEEEZ ICH XM —R &1
48 LoadPull fmG ¥

real (Load S11)

FHPATh R B BE ADS 8 Z 5| (Load Pull) 2 pJH4N http://www. 52—ic. com/?p=957

A EMERAFRRZ, NMeFS, BER EmmAE, EE—AE R TR
PR E BSR4 L, T AR SR DU B B S AR BR LA, T 28 AN, RN Z0=10,
A LA AR B Y SEBR I PR AL

SourcePull 5 LoadPull 28, X B AFIATER . N RE B/ MEFAY
A7 FL 45

R E RN, ANMER R E ATl 3. 18 B

VG
Num=1 VD
L L Num=3
L3 L1
L=1.0 uH L=233 nH
FSL_TECH_INCLUDE
5 { FSL_MRFE6VP6300H_TECH_INCLUDE
o c FSL_MRFE6VP6300H_TECH_INCLUDE
c2
R=8KOhM (=01 yF
I ¢
VIN R A c vout i 4 £
Num=2 R1 B Ziotun c4 Num=4
R=10 Ohm =87.2pF L=1.91u C=21.2pF Ca—fmw vour—aE>
I
1
[}
c1
c=2nF

K 3. 18
AT SR E LT B R K 3,19, K 3. 20 Firw.
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One Tone Load Pull Simulation;

output power and PAE found at
each fundamental load impedance

I_Probe

Is_low I, Probe

15

See the Load Pull DesignGuide for improved
and enhanced load pull simulation setups.

Specify desired Fundamental Load Tuner coverage:
s11_rho is the radius of the circle of reflection coefficients
generated. However, the radius of the circle will be
reduced if it would otherwise go outside the Smith Chart.
s11_center is the center of the circle of generated reflection coefficients
pts is the total number of reflection coefficients generated
Z0 is the system reference impedance
] VAR
SweepEquations
s11_rho =0.9
s11_center =0.0 +j*0.0
pts=1000
20=50

s11_rho is the radius
center is the

P
6_E_PowerAmplifer_Soub@ Bloati_Package o7
24 DC_Block2

DC_Block
DC_Block1 [

Em(ow(Pavs)
Freq=RFfreq

‘ﬁﬂ PARAMETER SWEEP I

Set these values:

VAR

STIMULUS

ParamSweep
Sweep1

‘@ ‘ HARMONIC BALANCE I

HarmonicBalance

HB1
Freq[1]=RFfreq
Order[1]=5

Statz_Model
FLC301XP

Trise= FSL_MRFE6VP6300H_TECH_INCLUDE
Imelt= FSL_MRFE6VP6300H_TECH_INCLUDE

See the

and enhanced load pull SImuIatlon displays.

' Load

Probe =
S1P_Eqn

st
S[1,1]=LoadTuner
Z[1]=20

Set Load and Source
impedances at

harmonic frequencies

VAR Refer to the data display file
“IVAR2 "ReflectionCoefUtility" for
Z_1.2=10Z0 +*0 help in setting s11_rho and

K 3. 19

Load Pull DesignGuide for improved

ZUOSITHA =D s11_center. Also, refer to

é } 5210 53:1‘3 the example design file: examples/RF_Board/
Z's_fund =8.919 + j*11.522 LoadPull_prj/HB1Tone_LoadPull_eqns for

Z 621020+ 0 details about how this simulation is run.
Z_s_3=10"20+]0

Zs_ 4 =10 20 + 0 (B VAR

2.5 5=10"20 +j%0 " ImpedanceEquations

’AE (thick) and

System . " P
Reference PAE (thick) and Delivered Set Delivered Power Dellvered Power (thin) Contours Set new reference
Impedance Power (thin) Contours contour step size (dB) impedance:
and PAE contour step
size (%), and number of
iz contour lines [=els] ZOnew=10
\ Pdel_step=0.5 33
as \ ) 58 mdep(ma)=
0 PAE_step=2 d =
2L [ \ —step ee PAE_confours_scaled=0.505 / 63.14
22 | 2 NumPAE _lines=5 - evel=88.849, number=1
88 | - 8§ Impedance ='Z0 * (0.933 + j1.128;
s / B NumPdel_lines=9 i
L <3
S / i&
Maximum ’\g?))\(ri:r;‘:l m
Power-Added Delivered
Efficiency, % dBm

000 to 60.000)

indep(PAE_contours_p)
000 to 30,000

indep(Pdel contours p)

m:
indep(m2)=13
Pdel_contours_p=0.900 / 177.657|
level=50.222, number=1

=20 * (0.053 + j0.020

m1
lindep(m1)=6
PAE_contours_p=0.699 / 153.744
level=88.849, number=1

=270 *(0.187 +j0.226

indep(Pdel_contours_scaled) (0.000 to 39.000)
indep(PAE _contours_scaled) (0.000 to 60.000)

PAE (thick) and Delivered
Power (thin) Contours

5_samples

(imag_index,real_index]
surface_sami

Imag (Load S$11)
Rho_In_Fund

o T T T T
07 08 05

real (Load S11)

Rho_In_Fund|

T
04 03

Move Marker m3 to select load impedance
value. Corresponding PAE, delivered
power, input reflection coefficient and
impedance values will be updated.

Impedance at marker m3

11.328 +j11.302

PAE, %

=
|

Input Reflection Coefficient

Simulated Load Impedances
and Input Reflection Coefficients

\
/

Power
Delivered (dBm)

Input Impedance

real_indexs11 (-0.900 to 0.900)

IRZE 5| SR E DL AT HA R I 3.

K 3. 20

31, & 3.22 Frse



One Tone Source Pull Simulation; output power and . .
PAE found at each fundamental source impedance See the Load Pull DesignGuide for
improved and enhanced load and

I_Probe source pull simulation setups.

Is_low

I_Prob
Specify desired Source Tuner coverage: Is. r:?:
s11_rho is the radius of the circle
of reflection coefficients generated.
However, the radius of the circle will .
be reduced if it would otherwise go s_fow s highh
outside the Smith Chart. { _
s11_center is the center of the circle of 5 (=] FSL_TECH_INCLUDE
generated reflection coefficients 7 sRe2 FSL MRFE6VP6300H TECH INCLUDE
l 9 FSL_| {_TECH_INCLUDE

pts is total number of reflection
coefficients generated
20 is the system reference impedance
VAR
SweepEquations
s11_rho =0.99
s11_center =0 +j*0
pts=1000 s11_rho is the radius
20=50 and i

]

il i il AR
P P, an "
DC_Block 6_E_PowerAmpliferDSoioek oad Packa@fL:;Ze - ImpedanceEquations
24 DC_Blocl 2

Z1P_Ean DC_Block1 1 lock2 Term
Z1P1 Term2

ZN1)=Z_s Num=2

V 1Tone Z=HarmonicZs

SRC3

V=dbmtov(Pavs,Z_s_fund) V'

Freq=RFfreq [#%7] ParavETER sweep | Set Load and Source

= =0 e impedances at

SR VI LE: Sweep1 harmonic frequencies
var| VAR
ST\MULUS v VAR

Pavs=20 _dBm
RFfreq=25 MHz

- HARMONIC BALANCE “VAR2 _
Z_|_fund =11.328 +j*11.302
z 0720 + 0

HarmonicBalance |
z 0°20 +°0
Freq[1]=RFfreq z 0" 20 +°0
Order[1]=5 z 0% 20 +*0
Z_s_2=10°20 + 0

s 3=10"20 +J'0

Refer to the data display file "ReflectionCoefUtility" for help in Z
etting s11_rho and s11_center. Also, refer to the example z
esign file: examples/RF_Board/LoadPull_prj/HB1Tone_LoadPull_eqgns Z_s_5=10"20 + 0
or details about how this simulation is run.

_8_:
s.
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See the Load Pull DesignGuide for improved and
enhanced load and source pull simulation displays.

System
Reference
Impedance Re-Normalized PAE (thick) and
. ‘ Delivered Power (thin) Contours
PAE (thick) and Delivered Set Delivered Power Set new reference
Power (thin) Contours contour step size (dB) impedance:

and PAE contour step
size (%), and number of

contour lines [l ZOnew=10

]
29
Pdel_step=0.5 EE .
aa oo m
' |21 PAE_step=4 55 indep(m4)=5
% g - ég PAE_contours_scaled=0.594 / 44.791
£ [l NumPAE_lines=9 38 level=88.883, number=1
88 w's impedance = Z0 * (1.270 + j1.640)
3y [2ela] NumPdel_lines=9 £z
o
. Maximum
Maximum
Power-Added Dower
Efficiency, % dBm
indep(Pdel_contours_scaled) (0.000 to 98.000)
indep(PAE_contours_scaled) (0.000 to 98.000)
indep(PAE_contours_p) (0.000 to 98.000)
indep(Pdel_contours_p) (0.000 to 98.000)
Equations
m1 _ m2 lare on the
indep(m1)=3 indep(m2)=4 "Equations”
PAE_contours_p=0.624 / 143.875 Pdel_contours_p=0.949 / 141.597 age.
level=88.883, number=1 level=46.648, number=2
impedance = Z0 * (0.255 + j0.307) impedance = Z0 * (0.029 + j0.348)|
Simulated Source Impedances Move Marker m3 to select load impedance
" " : r value. Corresponding PAE, delivered
PAE (thick) and Delivered and Input Reflection Coefficients power, input reflection coefficient and

Power (thin) Contours impedance values will be updated.

i 1 Impedance at
] = marker m3
05-] b 8.919 +j11.522]
= 5
o ] 8 @ Power
T .o e PAE, %  Delivered (dBm)
S ] S5¢E
= 1 EL 5
g ] P
£ 05 EE@
b '2'1§ Input Reflection Coefficient
1 S
] A 0.70/-1.46E2
-1 L I NN B B B L W o
-1.0 08 -06 -04 02 00 02 04 06 08 £
© Input Impedance

real (Load S11)

35
0.711/153.267
320

(0.178 +j0.230)

9.49-]14.86

ima
real_indexs11 (-0.990 to 0.990)
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E R BOR 28 B B B 12 AR . IR ES I BCR MY S LR A 22, SRR
MR, MNITR, WMESHR KR, B 2 RIEZ 5 F a5 1iE4R,
AT E M NAPTN Zin=8. 919+ j*11. 522; FA#k AT A Zload=11. 328+j*%110. 302 ;
STEP5: il Smi th [ B EAT FHAL UL AT
X BN T i, SN HEAREAERAE T, PEE TS (ADS2008 Gt
FiE BT S5 B2, B LN T 7 B R 1E, i Source Pull A Load Pull




PB4 B B e P HUAL R 7 Z A SEBR T, AT EBUEHIE, FrAE /NG Smith
I EARG A I A HIULACSS R A 3. 23 Fs.

"
il i
c c c c . ) ) )
V_DC c18 c17 c16 c15 = = E
CHOPFZS C-1nF s GH00NF A G-22 F cie cis cre cn

= Ve =220 =100 =10 -
= Vdor2.6v . . C=22uF T C=100nF . C=10nF = C=10pF
Ls L1
L=10uH =233 01
L R c
= R2 c2
)
i

—

(L

c25 c24 c23
C=378.026459 pF C=230.148813 pF  C=335.549885 pF
i i

| | | : . | ‘ ‘
- . . « :
A Tem L c20 ] - R1 s L2 & g
Term Gezseastodp10 | C21675261 8] 1y C=360.105891pE] |1, C=3.896457 nF R=10 Ohm =S2BEO1H Cograpr L s, Tomz
B SRR fomems foeme L B 315 5o

L=147.790684 nH L=316.450276 nH
R=1e-12 Ohm
R=1e-12 Ohm R=1e-12 Ohm

E S-PARAMETERS FSL_TECH_INCLUDE
S Param St VRFEGVP200H_TECH INCLUDE
StabFa FSL_MRFE6VP6300H_TECH_INCLUDE
Start=1 Wz StabFact1 M
Siop-100 Mz StabFacti=stab_act(s) MaxGaint-max_gains)
e

3. 23 JLAC5E )5 1%
STEP6: HB Z4({ }
R BEET DesignGuide)) Amplifier)) Power Amplifer Examples -
By Class of Operation)) Class E))» Spectrum, Harmonic Distortion, and PAE vs.
Power.
XA AT LA B, 18P FE, DL DR TIOR8 AR AN R B B 221 Rl A
W, i EHEEEWE 3. 24 s, X HE/NEFR S0 25 B #1778

One Tone Harmonic Balance Includes PAE
Simulation; one input Calculation
frequency; swept power.

|_Probe |_Probe

Vs_high
s .
— Vv_DC V_DC The DC power consumption
T SRC2 G3 equation, Pdc, must be
- e updated if you remove or
Vdc=Viow Vde=Vhigh rename the Vs_low or

Vs_high wire labels, or
if you remove or rename

. I|_Probe ?zése_sl.ow or Is_high current
ad
M E:
|_Probe A P:v?/Zr anaIcs
I_input C_E_PowerAmplifer_V1_Packdgge =
Vinput I__10 Vioad
P_1Tone = |_1Tone
PORT1 SRC3
Num=1 E;:ﬂ Freq=RFfreq
Z=Z_s L Num=2 This is a small-signal
P=dbmtow(RFpower) Z=Z load source for measuring
Freq=RFfreq — - — the output impedance.
- Set th lues:
et fnese values Set Load and Source impedances at baseband,
xﬁ; fundamental and harmonic frequencies
I a VAR =
HARMONIC BALANCE RFfreq=25 MHz VAR2 VAR
armonicBalance Vhigh=32 V Z0=50 VARG
HB1 Viow=2.6 V ;Load Impedances=
Freq[1]=RFfreq =Z0+j*0
Order[1]=15 =50
SweepVar="RFpower" VAR =
SweepPlan="Sweep1" £a Swept_Var_|Initialization |
ra
| _sweeppan | “ Sotrce Impian
SWEEP PLAN ’ ‘ FSL_TECH_INCLUDE | ;Source Impedances=
SweepPlan Z_s_bb=20+j"0
Sweep' FSL_MRFEBVP6300H_TECH_INCLUDE Z_s_fund =50
Start=0 Stop=15 Step=2 Lin= FSL_MRFE6VP6300H_TECH_INCLUDE Z_s 2=500+*0
Start=16 Stop=30 Step=1 Lin= Z_s_3=500+ "0
UseSweepPlan= Z_s 4=500+J'0
SweepPlan= Z_s_5=500 +j*0
Reverse=no
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HTiRERE L, BAT—1—1KE—T. CAHERERZ, o/ MEFRZE
ANME, FEAFHz L, 22520,

B, HATESME — F A SRS L E SR SREERTCR. MK
3.25. AILLVEMIAOE B LS B A RN Z . 10 HE K SRS
fEARTT -
m2 m1
time=10.00nsec time=37.50nsec
s(HB.l__10.VD_FET1)=104.117 ts(HB.I__10.ID_FET1.i)=5.734
RFpower=28.000 RFpower=26.000

120 6
ADS
> 100 I
= —4 5
— W
T =
2 A |
S =
. \ '(,i _2 —
S ao— o
| ) Ll
W i
m PQ A _
I ,/ 0 ;
2 v >
'20 | ' TTT | T T TT1 | T T TT1 | ' TTT | T T TT1 | T T TT1 | T T TT1 | T T TT1 | '2
0 10 20 30 40 50 60 70 80
time, nsec
FET1 Drain Voltage and Current
K 3. 25
BHREE N LW HEESBRWE 3. 26 Frax, AR 5EEMIEZI
ADS 80 ADS 1.5
60{ 1.0—
40—
> 7 <. 0.5—
:5’ 20— g
o o
% 207 1:“; 0.5
z ] @
1.0+
-60— |
'80 ‘ ‘ ‘ \‘\\\\‘\\\\‘\\\\‘\\\\ 1 \\‘\\\\\\\\‘\\\\‘\\\\‘\\\\\\\\‘\\\\
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
time, nsec time, nsec
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Wik 3. 27, AT LIASAN, $r BRI N 47. 56dBm, f R DR 76 32. 81,
{E RFpower A 28dBm I, fE#i3E K, A 92.269%.



m4 m5 m6
RFpower=28.000(|RFpower=10.000 RFpower=28.000
HB.PAE=92.269 |HB.Gain_Transducer=32.870|HB.Pdel_dBm=47.456
Max Max Max
100 LILBLA "4 III4 34
ADS L
a —32
80— 30 o
. - @
g g
EIE‘I:J " mé [~26 |5-
o . v _r =
L2 o] Rl
@ a
I | —22 ¢
T
20— —20 =
4 —18
O IIII|I LI | T 1T 17T | LI | LI | T 1T 17T 16
0 5 10 15 20 25 30
RFpower
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HEREEH L ES TR E, & 3,28, 7 Wi TR 4 i R
e — IR R A -3. 131dBm.

m7 m8
indep(m7)=2.500E7 indep(m8)=5.000E7
nterpolated Spectrum GC=45.913 Interpolated Spectrum GC=-3.131

Interpolated Output Spectrum, dBm

A

(&)
o

ADS
m8

o
[N

A A

X
o

Interpolated Spectrum_GC
=
T

-150—

-200}

'250 | T | T | | T | T T | T
o N ELN (@] (0¢] RN N N
o o © o o = N i
o o o o o o o —
o o o o o o o o
o < < < < < < <

Frequency
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.  XELE

UL RN — T AT A, EERNHE T B RN EANT 5, ENH T
IR A e B EEAAE, A X BU/NER 2 IR Bt PCB MR i H. 2
JERIT R4 T A ADS BRAFHEAT B RIS it B AR, 30
47 H BRI

M kEH MEFEFREF YRS S, ADS B4 FERE AL, A LAZE Powerampdg
XA FE ] data, powerampdg, F—A> ui XU 4. 1. WEEFEEXERN ui X
4, EINEE ADS R4 R data #l poweramgdg LA NE 4. 2,

BEAF 5 Bk 2 8 I 46 AL JE ) projects XIS, MM E HJE A K
powerampdg 3L, AR, KR ELRE SO ul SO 5 B R 4 AR T RS
ks

IEEE (D:) » Agilent » ADS2016 06 » designguides » projects » powerampdg

o~

£ BHE v o=E e [t

data 2019/4/19 20:08 prit s

powerampdg 2019/4/19 20:08 IO

i 2019/4/19 20:11 prit e
= BJT dynamic_LL.d.. 201473725 7:50 DDS Image 39 KB
= BJT_ft_fmax_vsBia.. 2014/3/25 7:50 DDS Image 83 KB
= BJT IV Gm_Power.. 201473725 7:50 DDS Image 131 KB
= BJT_SP_NF_Match.. 2014/3/25 7:50 ODS Image 365 KB
= BJT Stab ws bias... 201473725 7:50 DDS Image 42 KB
= ClassS_PA_1.dds 201473725 7:50 ODS Image 59 KB
= dds.cfg 2015/10/5 16:30 A 1 KB
[=] de_sim.cfg 201571045 16:31 LA 1 KB
| de_sim.cfg.old 2015/10/5 16:28 OLD =74 1KB
= FET dynamic_LL.d.. 2014/3/25 7:50 DDS Image 30 KB
= FET_ft_fmax_vsBia.. 2014/3/25 7:50 DDS Image 80 KB
= FET_IV Gm_Power.. 201473725 7:50 DDS Image 122 KB
= FET_SP_NF_Match.. 2014/3/25 7:50 ODS Image 364 KB
= FET Stab ws bias... 201473725 7:50 DDS Image 42 KB
= Gain_and_Stab_op.. 2014/3/25 7:50 DDS Image 37 KB
= HarmGammaOpt... 2004/3/25 7:50 DDS Image 186 KB
= HarmGammaQOpt... 201473725 7:50 ODS Image 207 KB
= HarmZoptltone.d.. 201473725 7:50 DDS Image 184 KB

[ DU R WU LTt B R E I L T N 24l Lt ¥ U ANs wn

M 4.1 BEHPPIRE T projects/p_)(_)weramgdg



data 2019/4/19 19:58 =

powerampdg 2019/4/19 20:08 =
ui 2018/6/9 8:52 Wit
8 powerampdg.7z 2016/1/16 11:58 360/ELE 7Z 30it 13,660 KB
B powerampdg.7z - 36048 wi @ TR ®m R
Ll . 8
Y= @
a0 BRER —EIRE Lo EEaiEE
4 i= | B powerampdg.7z - Bax/A 1168 MB -
B [EaRAn ERE ey [ rods) ] A
- (HRER) i
data o 2015-10-05 16:30
powerampdg priis ] 2015-10-05 16:31
| BJT_dynamic_LLdds 38.9KB DDS Image 2014-03-25 07:50
=1 BJT_ft_fmax_vsBias.dds B2L1KB DDS Image 2014-03-25 07:50
=| BJT_IV_Gm_PowerCalcs.dds 130.1 KB DDS Image 2014-03-25 07:50
= BJT_SP_NF Match_Circ.dds 365.0 KB DDS Image 2014-03-25 07:50
= BJT Stab_vs bias.dds 41.3KB DDS Image 2014-03-25 07:50
w1 ClassS_PA _1.dds 58.8KB DDS Image 2014-03-25 07:50
] dds.cfg 1KB poc 52 | 2015-10-05 16:30
| de_sim.cfg 1KB A 2015-10-05 16:31
| ] de_sim.cfg.old 1KB OLD 3zf% 2015-10-05 16:28
= FET_dynamic_LLdds 389KB DDS Image 2014-03-25 07:50
= FET_ft_fmax_vsBias.dds 79.8KB DDS Image 2014-03-25 07:50
® FET_IV_Gm_PowerCalcs.dds 1224 KB DDS Image 2014-03-25 07:50
=| FET_SP_NF_Match_Circ.dds 363.2KB DDS Image 2014-03-25 07:50
= FET_Stab_vs_bias.dds 41.3KB DDS Image 2014-03-25 07:50
= Gain_and_Stab_optdds 36.9KB DDS Image 2014-03-25 07:50 v
Fh 133 MB £ 782 AN3ri4i0 278 4rids [FaREE 11.4%
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wJE, W EACHTRERE, WK, S—PEnIt T 17, X—DH %R KR L
HOsIFiE— T
File View Optio-ws Tools Window DesignKits DesignGuide Help

wiv B HBD>Ww=S

File View Folder View Library View

v [w| FAADS_PRO\E PowerAmplifer\E PowerAmplifer MRFE6VP6300H_Further wrk
> [€] 1_MRFE6VP6300H
> [€] 2 DC Sweep
2 DC Sweep.dds
3_Set BiasPoint
3_Set DA FETBias1_E PowerAmplifer_1
5 E PowerAmpllfer V1_MAXGain_and_StabFact_V1
il 5_E_P0werAmpI|fer_V1_MAXGaln_and_StabFact_V1 dds
> [e] 5 E PowerAmplifer V1_MAXGain_and_StabFact V2
w4 5 E PowerAmplifer V1_MAXGain_. and StabFac‘t V2.dds
> E 6 E PowerAmplifer Source Load _ Package
> [€] 7_HB1Tone_LoadPull
#M 7 _HB1Tone_LoadPull.dds
> [€1 7 HB1Tone SourcePull
#M 7 HB1Tone_SourcePull.dds
> [€] 8 E PowerAmplifer V1_Match
»M 8 E PowerAmplifer V1_Match.dds
€1 8 E PowerAmplifer V1_Match_DA_SmithChartMatch1
> [€] 8 E PowerAmplifer V1_Match_DA_SmithChartMatch2
€1 9 E PowerAmplifer V1_HB
#¥ 9 E PowerAmplifer V1_HB.dds
> [€] 9 E PowerAmplifer V1 _HB w2
#4 9 E PowerAmplifer V1 _HB v2.dds
> [l A E PowerAmplifer V1 _Match LAST V1
#M A E PowerAmplifer V1 _Match LAST V1.dds
> [el B E PowerAmplifer V1 _LAST HB
#¥ B E PowerAmplifer V1 LAST HB.dds
(el C E PowerAmplifer V1 Package
[e] C_ HB1TonePAE_Pswp_ClassE
#4 C HB1TonePAE Pswp ClassE.dds

i LI LI LI

VoV
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