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Table 2 BRI MZ FR4 PCB THZEAKZ 0] EE KW E (FIR I BEHCN 4.3). TEEE T REEL; MEZEN
RAETRES RFIEHWENT—Z. KENRT PCB FRFLUEAESEMZMA (4% PRoC/PSoC FlH fth H1#%).
Figure 11 /x2S AFINUZE PCB JE B “WE

Table 2. FR4 PCB HJ*"W"{E: R/ 5 AR SRS M4 = 18] 15 5

Thickness (mils) W (mils)
60 65
50 59
40 52
30 44
20 33

Figure 11. PCB J& & i} B
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f£ Figure 12 fRoR fITE L, R ARIAELL 90 LA Table 2 HhFTHLE 996 72 -

Figure 12. J7 7 42 [ R 215 . 58 FF
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G PCB MIARIEEE, HEMEE MIFA RELHKSE, XA R R AR S A PHOT A AR e 3 o ARAE AN R Fr) Fi A

£, SRR T Table 3 & RAKE .

Figure 15. MIFA [ &

Table 3. B[ # 7 MM IS

L tip

$ L_leg

PCB R REMIL_Tip/
L_leg
16 mils L_tip= 353 Mils
31 mils L_tip= 165 Mils
47 mils L_tip= 125 Mils
62 mils L_leg= 115 Mils

Figure 15 SR A2 A A T W AN AR B R FE ) MIFA RZk. B0 A ORI RS 5 (1) FR R AR S JEAT T8 MIFA R

LK ER, 155% Table 3.

THER, AR IZMNEKRETTIG. RIEEHIZEK AR, RATEMBRE. BATSGREGIRD KRR 5

FERR EIEANKE . N Table 3 /E 01T, DU AL E BT R IR E N e A K E AR DI 8.
KEZVIER BRI POE TT 2. IR A 0 ) 22 () SR LT C A 90 245 L R 2

MR K.

73, FRATE A LA A

WWW.CYpress.com SCR44 5. 001-96160 Rev. *A

14


http://www.cypress.com/

EMBEDDED IN TOMORROW™ RER T FN g 4545 R dE T E

7.4 {8 FR£ (IFA)

5 MIFA HHLE, IFA 2 —FiRi Birn R . e sEmT Mt IFA K& MIFA R&EHELF. A FFRISE. HS
MIFA FELL, &2 KR .

IFA T HA—ANRERSFZIRESH, FlansREmEE., Figure 16 B8 TXUZ PCB FRH#EFEHT IFA (HZEREZ)
KA SR . TR T Ny 24 BH. IFA FIEiF RN 4 mmx20.5 mm (157.5 mils X807 mils), FT/E& )y 1.6 mm
1 FR4 PCB. IFA EA L MIFA B KR LL (%8 miLh).

Figure 16. IFA i &
Top Layer (Antenna Layer)

e ]

Antenna Tip

i Orange: Top layer
r_:1 Light Blue: Bottom Layer
I All Dimension are in mil

| 50 ohmtransmissionlineto

o

. matching network

DONOTPLACEANY COPPER ON THE
BOTTOMSIDE OF THE PCB IN THE WHITE AREA

I» 400 Solid RF Ground
e S |
Orange: Top Layer

Light Blue: Bottom Layer
All dimension are in mils

Note: 5% 1.6 mm /& FR4 PCB [f] Gerber 3¢t (Fl.brd 3C1), #EZ#% www.cypress.com/go/AN91445 M1 _E 1)
AN91445.zip 1.
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WETXE MIFA REPIMERER, BURITLTEREE “W” BURT7 M) PCB & . Table 4 $2fft 1 T3Lip SR K FR4
FfF (X R = 4.3) TIZE (REJZ) FURJZ (14 RF #:4)2) Z (A KA PCB B “W” 1A

Table 4. FR4 PCB [{J“F"{: 50-ohm K282 5 A0 48 S () B2 1h 2 8] 16 J52

Thickness (mils) W (mils)
60 65
50 59
40 52
30 44
20 33

XFF/NT 3 mm MIRGEL, KA ERZ AT CLFR . RGN IS REEL MR, 2N Figure 12.
THZ MR B S g S S A DT S AR A 2 0 96 7

IFA 7E 220 MHz #4558 | (S11 < —10 dB) MISIE 21K 2.44 GHz, 41 Figure 17 7R,
Figure 17. IFA ] Sa1 ([F13# 35 %#E= -Sa1)

0
—s=—I|FA: S, vs Frequency
5 -..l e
"
I..-
= -10 4
Y
2 N
U): > b}
15 2.34 GHz 2.56 GHz
10 % Reflection 10 % Reflection
2.44 GHz
201 == 19 Reflection
T T T T

2.2 ‘ 2.3 24 ‘ 2:5 ‘ 2.6 I 2.7
Frequency (GHz)

Figure 18 SRMIME IFA 76 XY P FROE AR . 7E0% R ULE IFA RN, %5 RAENEH, AUTEnRs
077 1 BB AEAT. N T T 0LEE, e R TR AR 7. BT XYL YZo ZX P R
B, IR IR R

Figure 18. IFA [fJ5E 1 2D % 1 7 ]
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7/
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8 HHRZ

X PCB ROTHARH /NORIAT, 8 REA KN — MRS (70825 (Figure 19). EATRILARIIRL, K PCB %A #x
AN, IF AR SRR (R . (HIES RGN T Wkl (BOM) 52 H . HJyix e 7 LT I AL i) S R L4
M, S REHRIRZ Y 10-50 £, BARG %IRRT R Ak g

Figure 19. &4 K&

63‘% 126 mils
>
\/ v[51 mils
J
Ny
»

2450AT18B100E
Johanson Technology

RS A R, WRNFHRS — AR R: EREA R AR . oL, DAUEE] SO AR . 5
PCB R, 7 REAGEIEN SR RL KR, FoHE NI M S A RE B Z R, R SnE 2K

YoRHAS o
FEU P A HERARS O A R AEZR PCB R RN E M T, X TIXAERIN A, SRR s B AT IR Y
BB R L

1. 2450AT18B100E

2. 2450AT42B100E

2450AT18B100E X~} 24 63 mil x126 mil. 2450AT42B100E R~} 5 -K: 118 mils x 196 mils, {HZHLH 47 RF 48
FEM W BLE i CYBLE-022001-00 f# /] 2450AT18B100E K£k, FxF RF MEFEAITRAMAENARIEAT 17 2 I E
R R TR B — LA R e T UASRIS e A e . DA RSO RERICE, A 5 AR AU i 1) 6 B 2 S 00

1. RERJE B s Hh a] B

2. REmAEmHHAE

3. REMRLR M R I

4. Ry R UTHL M 4

Figure 20 1 Figure 21 .75 7 Johanson $ AR 2450AT42B100E it A REHIAT RTE R . BHMATRIMEE, T xR
LRIVELNTRRE -

WWW.Cypress.com RSG5 . 001-96160 Rev. *A 17


http://www.cypress.com/
http://www.johansontechnology.com/

& CYPRESS

~aggp” EMBEDDED IN TOMORROW™ KRBT R 5541 J= 46 7

Figure 20. BA L1 AR BRI 2450AT42B100E it A K £k HIAR RifE B
Matching Network Land C

Stitch Via connect
the top ground and
bottom ground

3.85mm

Orange:Top Layer
Light Blue: Bottom Layer Gnd
Alldimensionarein mm

Ground Clearance Antenna
0.8 mm Minimum feed

BATR R T 50 Q MImHALA A LR S FORICRC I 1. At e AR 2 i 96 BE I T FL B BRI JRBE . Table 4 i e

RS PR AR
Figure 21. Johanson 24AT42B100E X £ J& 15 75
Tline to Ant pin of >0
Ine to Ant pin o [* Nognd below Antenna
Psoc Yellow region
‘ Matching
IC paddle Network
Stitchin
Bottom Ground L IVials &
Plane in the Next layer Orange: Top Layer
below Antenna feed Light Blue: Bottom Layer Gnd
All dimension are in mm
Top Layer
Gnd Pour

ARG HERZERE. —BRE, ENFEEELZAEMmAME R 2E. W Figure 21 iR, X+
2450AT42B100E fIRZE, H/MuiHhPE A 0.8 mm. iZIEFEH 2-3 mm B,  WEZH 1) B 47 FE 2 T8 g & .

W REA— B R S m M . SRR BT ). ARTE Gnd [HBEANSLRIEL 2, & S e K 7 TR AR — %
B RAMARBA M KLk (2450AT42B100E) )% AR S J71A, %2 W, Figure 22.
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Figure 22. it i Rk H5m A

N Y
Z axi axis

P,

=
o3

Aver Le

Mo@\ﬁg
nmll'
IC paddle

FEL R RS REFE TR PCB MM/ N M F, Flil: Nano ¥4 Ik 88 5l /N IS,
Johansson K £k B4 s 75 T F8- 0 00 5 Atk Re A Ti& i, 3& AT Cypress EZ-BLE i, f&n7LAE A Murata,
Vishay, Pulse Fl Taoglas.”%5 {5 i 32 £t (1) 3 Aot A R 2k

9 JERRL

SPERREREN G 2 PR FERZIRL. ENTEESE PCB £, {HZ M PCBFHITHEE I8 th B2 b 1071 .

HTEAMEN 3D REERBIESR, FULENIRA B amSmrEmt. S A REmESEE, 5 B EA BA % N
PERFR IR
YT HEANRST BLE B, EAIARELEL, BUOAEATHER R M2 (0 A0 B . (R, AR I JERR ], bt s
L, FrtERES AR S, CATT AR RE. B, 0GR B SRR A% A0 B AT DAGE A X R
R RLL . SLARAR S T BA e 10 Tk it (D) AT, SLaT UARIEAN TS d . B4R FLR
G, BUOIRIESNTIRAR, SEREWE AT DA AFEBIEAR.

Figure 23. S R4 R

Al Wi
ire

¢ No GND

GND Silk Screen

Orange:
Top Layer
Matching Network
Blue:

Bottom Layer

Antenna Feed

PLUREA S INERER AP SHARELAM, ENRA RERREIEMTT M. 25 Figure 24 1 SE K&
(1 5 PEAR T 1A

THSIET Johansson K&k, FERIGE.
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Figure 24. 28 R e RS 7 1)

\ More
Less Less

’

y-axis

z-axis

10 HFRLEMHE
W55 Table 5, PRECAEIIN L FS TR KL,
Table 5. MIFA. IFA. & RIS 2k K2k (A 1 EL i

2.44 GHz WH4g4E MIFA IFA R LR R
v | I
W ALY 5 :
Ei= AN TOASE S (bR, 88 | mEERRE COZW | ANm i (6 mm)
i, ERTR) %) (Nano Dongle, BLE | (3D)
Module) (/%72 Hub)
JR~F (mm) 7.2x11.1 4x20.5 3.2x1.6 6 x 30
JF (mils) 284 x 437 157.5 x 807 126 x 63 250 x 1200
Gerber X ff: Web Web Refer to datasheet
A (US$) Minimal Minimal 0.1-0.5 0.1
W5 (MHz) 230 220 200 200
(S11<-10 dB)
W3 (dBi) 1.6 1.1 0.5 2
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11 ShFEfEeH R X R &M e I M

M TH B i Th TR R PCB. S A 22 B R/ i B SR e (B UK. PR R BAION — 4 LC R

&%, L () B C (PR SN, 1% LC IERAS HIEIRIIR & P . EORFI AR 2 AR b e 2

TR R AR
11.1 ZEHE R

WETFTIR, #4k PCB REFEEMEA REIER T1E.
Figure 25 &R 72 MIFA #8CE fE 82 RN FH) PCB LR . PCB BIR~FIEEJY 20 mm x 20 mm £ 50 mm x

50 mm.

B KA R LAY

% T LT A %iﬁ?ﬁﬂﬁ%ﬂ’ﬂﬁ%ﬁf@k, IBAVEIRINF AT, IF HIEMZE Willr, R RsFe /. X
4P PCB A1 J& AR AR

AT REBCTH AR B & TU\}%M%&%E’@%

11 (dB)

207 2 WK R e R Rt 2 ey
[ B A 20 F bty /N RO BR S 2 1) R 9

Figure 25. PCB #h 22 R ~J B2

Casel

| ==/»—cCase 2 : Intermediate RF Ground Plane

- Case 1 : Small RF Ground Plane

—m Case 3 : Large RF Ground Plane

5-:"\\.-\ A:;‘M{w:*;“:“;'ve‘
al B /}(\ ; /(\/
IAVANE

Frequency (GHz)

E IR R B . X2
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RGBT AR 547 J= 1 o

11.2 AR

SHEHZIRMSEL, O 7B REX RSN MBURE, SRIREA AR LA T, 0 Figure 26 fion. 2RI

MIFA BB TE LR AR ISR AN RN, AR 5 I B S A N B B A
Figure 26. 28R4 52 521

'Top Plastic Casing

Antenna

Coaxial
Probe ™

s

—— MIFA on PCB without Plastic Casing
- -e-5 MIFA with Product’s Plastic Casing

~ - = =
-2 4 — ‘

41N B //

5, (aB)

X
. ," \ /
‘10 N ; l’ \/
A
-12- 3 ; t
2.2 2.3 2.4 2.5 2.6
Frequency (GHz)

it Figure 25 1 Figure 26, ™ T AT R EHN%:
R RGCEAAFT RN ST, R 2 K.

ORI RTERDY 100 MHz % 200 MHz. WATEBTFRORE A BP0 . AR RLIHIRIER, EZ

FHREWE Hhoe. MIEHEIER. .

=

B IR EM RN R AR 5E /e O TR 2RI IR B IR S 100 MHz 28 200 MHz )7 [l A -
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12 REWE. Sh5e. MEMBEIEE

RS RETUEAE PCB KM%, 5 BRI H AR OREF LB R

URZ AR R LB & IS R HER R A T7 30, W) PCB REGE MR IR K, R T E H A
RELEH TAES

DIAE T R REAE X NTCEAR T AE i 22 BeMR 22 s 2 . SEBr A8 F IX IO T T R 25

B REEEE Tk B PR SR EAT LA U M R SRS RN S BUREE B = (04
AL Li"‘bnT%%ﬂ%ﬂﬁ%kﬁﬁﬁﬂﬁ%?w%&ﬁi

F it FE A Bl 27 T R B AR 2 I R 2RI 2k

%%Tﬁ%%ﬁ?&ﬁﬁﬂ‘m%i R EE SEFEFHE, WAARARERRL., REEHARTEERE.
KRBT AN B 287 fh 5 TR — 8, AMESR S E T 3 05 7 LIS Bl 5 k.

KL T HAMMFELATH L. W Figure 14,

MR LR B Z EAA R G52SR ((FIFR), 22 1 58 M iZ% B /. 112 WL Figure 10, Figure 15, 1 Figure 20.
THRPA R ICI M ASSREACE, FOARGEIENTFZ S5 0k, S, EREFMLMAE) et i
FHAT, RISERETTRETR EEHRE. MR RLMEDR, WEFA=HMAR PLER T MIRAECE, s
JUHEARIETE O BRI, AFCHEASINGL. XA BT 8 5 3 78 U e M 48 BT 7 BOAT AR ¥ 41

{6l P < £ ) 3¢ P B (3L AU DG B 0 48 AR R, 375 T80 o0 P DA R 2 8 D e I 4% (0 A 2R K BE, 3R 76 o) o 7 B P el 5 it
g E

UG L&A FH 5 2 R SRR S R TR 1R) A5 P S 05103 3 o (07 B BGAIE R 2R T RE R 4%, i, BRAIE— R AR B8RS T £,
JAE bR R KK SR -

Antenna Clearance Antenna Clearance met
not met for Ground

If—) Nc:2 S;?ounni) T—»
X v

Coin cell below antenna Coin cell not below antenna
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13 SRS S5AE

SEARUAT JR AN R G T 2 T AR BRI, R LR AR GO BB A R B 2 1O ORTE . AN RE Bt A
R BEL 7T AR JEE it

AR DL RO RUR R AR RF A5

m fEfLk

RS
m [EEARAHE
P ABE
= [HHTILAC

SOV AR T 5 AR VAR G [ G B TR 32 S L B R BEL BT . AR, B BEL U P B 7 e A [ T Ak
FEAA . M TREHBH], WA T4 0 FE s St BRI, S AR R A il (BAE SN, RE LR
BHAT (2) 2 AEBE S R R A B I e AR AR A o I AR A R T A O B SR MU IO R O RS o BRI, TR th
N RF B T e

fefmek il & LRt B RE R B FIREE, BT U RF SIMIRIRL 2 (M) RF ELHEAERL. K2
HUM B2 2 v ity e MR T 5 2 SR HIE A 2L

FRA I R VE R E MRHE DT (Zo), B RIS o5 % 4 2 A% 18 (1 8 (1 LS AT AR R IR EL o X4 0 2.45 GHz 1)
i, Bilin BLE, 50 QRpIEFHST 2 HI T 5Lk .

Figure 27 1542k i 1t & S i
L L L L
T° T T° T°

BIfE Zo 2 — s, AR RF GELMHEF. BAR KM T LA ST AR R BB AR HIAE. (R as
BRI Figure 27 iR B R t&ime A 0 B U S 70 2O B A 2 LR R A

Horh LA C 73 B A M2 AT RO B 734 HUE AN 20 A HLU 2

FAYEREST (Zo) MU T PCB#4RL, FEIRJESE, ML, ML RF LA IE T AR . X EE SR
FRGLIIAT R AL T 22 s, (e TR S I v s R

Figure 28.BHHTIN & 1% B MR~
Port (2)
distance (/)

[ H  Load(z,)

f

Transmission Line with
Charecteristic Impedance Zo
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Figure 28 A 75 RF HESEHGT MBI E R E . FAUEL B @ ml PS8 L MR IE LT, 5 00 1 B A 1
BT T H 7 s R i 955 5K

~ (Zp+jZytanpl)
T (Zo+jZitanBl)

Horh Z RAEFRB I EE O | AR RIIEST, Zo RAEER (I = 0) AbIAFHIFHST, Zo RALMZIIFF LIS, B ML
W IR R -

R E B FHBUERR 1 i T A8k .
MAEGE FIER, 1=0, ATl Z% T Z.
M ZL=0 il I = NARS, Z =,
M Zi=w fI=NAK, Z=0

Bk, fEMr 2 —Pd (M 4) RIBEREALIERS, RIARRER, WA, KRR, LSRR, EL
KEMAEGL M 4, FrChixfi & B X Ao .

M Z1=ZoW}, XFHEM{EI Z=20,

Bk, 7B (Z) & THRERRST (Zo) I, MR RIRIBHST (2) FEEE & TR E R () AT BN AR RS T Zoo
TREAREA, FEH5 RE BLALE RN A B % 2 /7, # FVEEC M 28845 0T RF 3% (ORI O Zo 52 % WK i

UCHC P9 2% 52 FY TR T 45 E B e (GEH) v RF EZARFAERL TR O R . Dy T i fRIEL RF LB R B 50 3 A
KIZAES, PRGN 3 HUN IZ LA .

H T FEL R P BEL O 5 P AR BRI AR A, B AR T BEL UL BC A e O R R T BE R DL C FRLBR O PR RS o RIS A2 22
RN T I R A A B R RS, AT AR BT A R/NMEBZR R B, T5S 1 Figure 29.

Figure 29. k27~
Open circuited stub

Short circuited stub

Unintentional stub in a shunt component

L Unintentional stub to ground

KRBT M A BB R T A, KEE/NT M 4 IRIRR B AR 2 T U . R, AT AR T 5 i
FA N RANE. B, BRAFARBOE, S h A B SE R FTIL I, S E I R

Figure 30. 7£ RF HL HH R SR & R

Inserted Power

o

Source == ~—H=Load(z.)

Reflected Power

Transmission Line with
Charecteristic Impedance Zo

Incident Power
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UG PE A 226 10 238 368 o A8 Y 25 0 [ e 4 R AT A S ARE ORI 2

Figure 30 o 17— NSRS ERLEE, i — AN S AIR R S ST 2, — AN R HE D0 40 S AR ) 26 3 J S — e B A
D%, RIS RS RE IR . EATFERRIERA T — M B2 B B 45 2k B TR 8 4
Incident Power

[E 9 35 4E (dB) = 10 * log (

Reflected Power

, Inserted P
ﬁAmﬁwm=uwmmﬁ%%%ﬁ%%$

E—NEEMITE NS, Fra R BERE R —A B, BB IR XSS 8T A BFE AT R B R .
FESZBREEH T, FTE R e AT AEAE 6 dB % 30 dB 2 [a], EARECRT N A &L . fEVCECRIZE R, [l 30 ke 5
NN FIRE, U Table 6 iR

Table 6.[7[ AL 5 Hl A 146

E‘iﬁgﬁ)% RETHEEANL | BATHEE ﬁ(’ﬁ)ﬁ
0.01 99.77 0.23 26.38
0.1 97.72 2.28 16.42
1 79.43 20.57 6.87
2 63.1 36.9 4.33
3 50.12 49.88 3.02
4 39.81 60.19 2.2

5 31.62 68.38 1.65
6 25.12 74.88 1.26
7 19.95 80.05 0.97
8 15.85 84.15 0.75
9 12.59 87.41 0.58
10 10 90 0.46
15 3.16 96.84 0.14
20 1 99 0.04
30 0.1 99.9 0
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13.1 BEHEE
FESBBCTE TR s B AT A (Figure 31) MR EEL, F T2 5 2 BELPUAY I T AAE BT DL RS M 2% I AR AT
.o Z T RS PRI ET 2 258, Bln'Say. FRERFE. BmASEE. KO R, BEERLL (VSWR) LR E
PLBLIIE S R A eI nl AT 55 Bk R B AR (R R A P st s [ P, 4T A S A0 A e S A
AR T LR X 25
R E R LT A

S AT [ R 0 £ i R BRI, A A VR R R T

Feful A £ 1) [ Pl A2 A e v BELIERT 1

BELHT 10 S50 7 1 e LI FF) BT st AR R )

sk T 53] P A R AT L T £ it 2 2 18 e F I

BELHT 14 2 05 7E W 2 FRLC I 26 P T e A S 1 11

b ] P v e 1 1 5 R 1 L [

YN SR T T (¥ LS AR IR ANAE

S A I ] 7 3 A s B 5 A )30 5 2 T f T 4 o M il 26

SR R I PN 2R R R I

10. .[HBHCE Zo . FERAIKIFIFH, Zo =50 Bk}, XtH2 20 ZFG T (MS) .

11. WANRRRRIE P2 50-ohm [ 8l A1 20-mS [ ]

BHFCUCHL (15— 5 R e ST, (V5 4E 50 BRU IR Bl 20-ms (7B . 55 b2 BRPTMAENT — N3 Bl R 50 51 50 Bk

OB Ro DTC TP 1) 6% 0 s 225 WA S0 B T BEL A2t 7 E 3K AL 53] ] P 30380 A2 A1

AR T Un e P sk 5 307 [ Rk BE UL 45« 7 Ok Se A W IR B 8 215 8., 1 S I7E SRR ALY L P H R e AL

o Hrp LB T

®  http://www.microwaves101.com/encyclopedias/smith-chart-basics

© © N o 0 A~ DN PR

®  https://www.youtube.com/watch?v=vDU5XnvZXwc
Figure 31.75 7 BALHUAT S 4 [ 11 56 25 1 [ B

50 ohm circle
20 mS circle
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14

FHPLULAC

BT B PTG EC LA AR B RF YRR 7 TR YA 16 3 113k . 7E4FH PRoC BLE / PSoC BLE HJ3t ARSI, 7EE
i, PSoC BLE &K, MiRLR M. AU, RERLESIH, PSoC BLE £7i#. 24 PSoC BLE IR
FHHIAZ 50 BRAAS, eI ZEUCACE] 50 BRI . TEGHTUAME N, W75 0 BEHTRE 2 5 3R M P S A4 (34 & T SRR
BF,  BEL R 8 s s 0 o) VR v I e R SRR RRAE BB IE R, ). Figure 32 % T 2R K B I BH BT AR AL

Figure 32.4ifi2 [HHTBEAE £k K FE AU Y % f7 [ 12

Impedance Change with Increase in the Trace Length

PRIk, D RC ) 2% th 7 B2 B O/ SR B O B RS T 528 o S IS RO BEL0 A5 THRAE PR BT " AN B PR 47 A ) B 2 T 502
PRI, HETR R AR AR (8 S VR D 19X 285 K S B B 5 R SEL AR DGR, o PR 530 7 B PO DL R X K S kL B 5
R FH TR ULHC o XA T LARA R UG HC O I 2% LA (A 2 BRI A BT T s, X BT E I 2% FE I H A7 3L e k9 2%
TRIFEGI 13K

X 2.4 GHz, RZHTHI B HRILAC 50 WK FHHT. [Kit, FEE Rl I IFHER RF GEZR) 50 BRAARFIE LT

FEAT 28 € BT CRLER AN BEERSL) AT LA RIS TESh JCIR AT (PR AL 7F) ULRCE 50 BRa. U AT LS RF 424
LORFAFHUERA A, HEAEYR 25 MH PCB A2 6. i T RS ERHI,  fiddf F  AA0 it AT BT UL A

B — A R B PR RS BELT A BN 177 1) v He e FELBEL A2 2l, 40 Figure 33 PR K s sl B LRy R iR sl Xo A5
i PR PSR T AR

AN~ PR U T D BEL T A R R PR B P I BT RS Bl A S B I B TR Bl Xe [T PR I A E

E

-1
c= 2nfXc
VNN B PR 2 WA 1 ) RS R LTI 77 1 A S STl R s iR YL T A R
-1
L= 2nfYy,
VNN RIS 3 23 W U B4 77 ) AR B R S BT . 8 Ye B3l i 5 P s ) FE A 2
Yc
" 2nf
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SRR BT E DY 50 WA 15 Bl B 20-mS 1B . K — DR R BHSTRE A 50 B . AR LRSS, ST L
A5 P s 0 o] PRI SR B DT T FRL B, 7 i o P P A M P SR PEL U A2 3 1) 50 B R

Figure 33.4fiid K FEL T i BH 57T 22 f F) S0 2 S 5] ]

Impedance Change With a Senes Capacitor Impedance Change with Series Inductor

Impedance Change with a Shunt Capacitor Impedance Change with a Shunt Inductor
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14.1 DLEEPI 2% 3RTH

RAEATZ € BRI 50 RRUFT 5 (I ALPH R S Sk Uk TR KA. AT DA R E R 2 A A L. AR

B AL DL T 19X 2% £ e B FEL T

AR PP AL T B b 50 KA I3 Fel Y

ERE IR, SRR ARSI

& AR BB AR, W Figure 34 FuR. Mo T BUR BEURCE 50 WA IR Lo SR 5 AT LAAE T iZ R B

JelF R BRI 3 31 50 WA s

Figure 34. X4FHBTLE 50 R 5] P B DT D R 28 # 4

11 h
O i Load

C

Fort

Ls
AT :
1o

Load
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LI E RN FESTE R E IR E D 20 mS (ZWTT) WEANK, ERE-DRERBE, 5L IR, 58—
ANERICHURE, ARG Rk B BRI ZS, Q1 Figure 35 Fian. fEHIERICALAE, FHHTATLAZE 20-mS MR L. 285, &
FAIRIRAAAE, AR F] 20-mS (50-ohm) #5.

Figure 35.FEHL1E 20 mS [ Bl P B A5 A 1) DT 9 2% 4 4

Ls

Load

O y H Load O ? AT
Port
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IR B FHHTE XA R 2 A, A S A R B R o), T DU s kA A A, AR M I R A B
AR, SUREADFBCR A, RS A R R AR s R A A, Figure 36,777

Figure 36. 24 BT P AN B2 Ab, 8 st 7[5 P AR 1 24 988 20 b g o A DL IC 1 46 41 Fh 454

Fort

Fort Cg

o—1—d——1=] oAb~
_|_CDCS
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IR PHHTE AR AN Z S, A2 S S B B R R By, e mT DU R PR 5 ARS8 SRR, RS
REIFBR R ORI A BB I AR, ARG I SR B SR R R R B AR LRS00 Figure 37 TR

Figure 37 4 BHTAL T P4~ el A, S0 07 [ VT PR 47 4 350 7 e 468 ) DI ) 4 410 41 5 1

Port Port

Ls Ls
O -|_ AT ILoadl O . SUY, ILoad|
Cp
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14.2 TLEEMSHR
{5 A B0 T S5t AR B G RN 4 8 - o 8 5 SR B2 ) 22

w EAPFAURCE ] R IR

w AR SR R 2 AT A B B, BB BT A
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Figure 39. [FHlZe 45 Bz mi
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1. fHH 3.5 mm KHEEMAIHTRHE. 8K, BMESITIEREESRE N 3.5 mm )&, % 1 Agilent 8714ES L)
cal (Beifk) fed. @ tm LA A HERS, 0 N B HEE .

P NARAR R, oy K R AR AU LA B 2 GHz A 3 GHz, #4 4% xUisy Smith 5.
% T marker (br1C) 328, B ARICHIBIFE S BN 2.402 GHz. 2.44 GHz fill 2.48 GHz,
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Figure 46. fi ] SEBRZEAF R A 01 4514
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®  http://www.eeweb.com/toolbox/microstrip-impedance
®  http://www.mantaro.com/resources/impedance_calculator.htm
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Figure 50 1 Figure 52 {7 7 502028 5 11 Fh A — e LA 1 DA SR I BRI A ¥
Figure 50. 52 o i) & WL ik
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GND
Width of RF trace is not constant
Width of ground filling is not sufficient GND

Gaps are assymetrical
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Figure 52. fi2k, MR SAPATIZLL
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18.1 M PHEIEFEEEM
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m T RS A P X I, I L SR P T, VR LA I BE A TAE R K — 2 —.
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SRF FIHLZ2S.

AL, IR —AREEEE 1C SONMA I RIKHESE (Bl RFE AHsEROTE). A NERETIREE
ARV E N IR ] DU DU AR S AE RS2 A dt Py H R B dV IS SRR 1R IR R FRL A (C):
C=1/(dV/dt)

Blan, AT CEMM 3.3V 1R K 300 mV T FE 15 v s MR AT, FHEMAERNLLF,

*}F PSoC 4 BLE / PRoC BLE, @/EATEHIESI I (A 0.LuF %, HNENMMKMH LuF RKEERRE (—

AT vDDD, —ANAT VDDA, %—AHT VDDR). U4k, @WIESI M 15 14 QFN &34t —4 10pF 224510
2%, N CSP &34t 5| i J6 LLIEER IR L AATAT PLL R,

W B B FRTh#E (BLE) 4 PSoC 6 MCU, #1iX VRF 8/ 3.3 uF H%, VDCDC i 2.2 1 F 1%, VBUCK1
i/ 4.70F %, VDD _NS{EH 10 u F HHHEZAE, 0.1 F . X T EAEFILI#E (BLE) iEH 1 PSoC 6 MCU [
A HAB B IR S, U 1o F M 0.1 u F B, (K ESR MARSIITE K28,

19.1 HFEFERARERED
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WAL AT R S FR S
m M R A E A 1 P | B 1
O EREARAREES ICARKE L. R EE I A S E AR — R L, e M.
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Figure 53. FLJF L #H iR

X v

— — .
Power via should not be Capacitors placed
placed between the - close to the pin
I components and pin I
There is a long trace to the Power supply flows through
capacitors. Capacitors should the capacitors to the pin

be placed close to the pin

Each capacitor has

separate ground vias
Ground via should not be shared

20 EFL

AU TSR Z EARh & Z ARG SR B R E . HR, el mERTERN, MRMEAAY, 2% RF G ™ H
MR i, e FES PN AS R  0  8) FE FL HENEA T 8] R AR 75 38 5 3 i e AL AR TR )t AL & 25
TR LA BN S AF BT, SECHPIAILES. RN, A4 Rk 20 fLRA A 2 R B

LAR 6 r A B T R IR 8 (9 RF A7)«

m (ETGURAMA SR K3t I e ) 2 (R AR R IR B AN RF 5 S =+ 02— [t AL

w Rt LT B B AR TR ) SRS . RO REICE 2 AL, FFERE 2 A fL AT b A A R
n  AEGZAG BRI NSl R SRR s B AL

m B RS LK RF 2R ER B BRI 2 .

m Y QFN BRI R BRSSO R fL . XA DL R BR B i/ 25 A FURE, I8 1C 75 2115 R BR AR At 748 20 A
GILEES 1

w AT RE AR L FLAE S AR S ] FE T AR SRR, DARE B R S
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21 HAZMERES

AT R A AN AR AR BT, JF R B P A E i FE AR R RO T UL RC M 4%, DC AR, AR RN i 25455
JS2H -

AR
BT TR EASL, A ARG A ST AR, AR RA M B, Figure 54 /R T A B IIEIR A
Figure 54. L 75 2& 57
| |
|
Cp

R C L
C RHAMRBITA . BT HA (Cp) SHEM ST (Xc) FF AL (Cp) SIEEFIHHT (Xep) 47514
Xc = -1 Xep = -1
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MEER AT ELE H, AR IR SR N M. Cp W AR AR ar B A . ik, ZocfFi s Te il ~
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AR R BT B S .

R AR WA KDL, &

HL A A B B A2
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FEARSAS , XepdEH &1, A RCHITA
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21.2  HREE
BrEEAL, MRS IO E AR T A B, Figure 55 8 7 — N IS HURAS RIS,
Figure 55. Inductor Model
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m EANTEZRHER AR AT LU Anritsu MT8852B B R& S CBT M &5 BLE MRS il & 5 42 Bodk 47 1a) 8238 o

n FEEEEREEAESR (GB) fE NN, FHFETU AR ZE NS PER, (FHEIIR B TER 21 R
BUEHRIR . 4T PER (DUT 2| GB #1 GB £ DUT) i {3205 28 M1 & 1% 284 L 1T

Xt F BT ARSI, R BCRE AN A CAS TR s B T BB il = S A P e o N o i 8 % 1 A P R L B
(RIGFE o FTA 1080 DR F5 ST 8 AN 2 18 D BE 25 LA R e TR K 7 170 o

ARG SN, SRR ALERS (U-FL, MMCX B SMA) "Rt A i, 2SS AT B R A HIE
TN L IE AR, R A IE AT LA B IR DT R Y 4%

208 RF EHZRIU OB, A0 EE M REIELRAE N S IEL, DEEREELR, 5H—EL A am ULk,
Figure 56 4 T — Ml T

L

Figure 56. £/~

To Antenna

t From Radio
Place a 0 ohm in one of the branches

To Coaxial connector

23 SRR TR IO B MR B UK 28 RF A%

SRS N R P AT B T O LI SR VS R I VE . FEIXME LR, AT DA A0S T F R A AN B P
KERIE S BERTS . 7E 2.4 GHz B, HIRZ A0 IC AIETIR BRI K BOCES DL S BT R B A= i .
TR S 2 ] 7 AR S PR 9 A 38 R BR USRS (BRI o SR S AR R BLE FE%, EIR R ST DI BSEARBE 20
dBm.

PSoC 4 BLE / PRoC BLE EA {55, H #6535 EE/ME R KR H MBI R BURES . 55 EXT_PA_EN fEi
5.0 LA, fEEmiAE s B TE R, SNAKET . ZESTHTRARBORS, 5 AIEBEMBIEF 2 10
BT P, IXATLATE BLE 40H “mg” IR E .

Figure 57. J& H BLE AAFH 14T PA/LNA £ HIl{E 5

Configure BLE . L B W LD
Name BLE_1
General -~ Advanced | Bultn 4 b
V! Use BLE low power mode (extemal watch crystal is required)
| OEnable extemal Power Ampifier control (enables pa_en teminal)
|
Datasheet || Ok || Aoy Cancel
L = ‘A

HREAEF(KIIFE (BLE) &£ PSoC 6 MCU [ 48 D) ZE UK ARMERME 75 UK R IC B NS S, ES W HZE
itt AN218241 - PSoC 6 MCU {4 ¥ 1173 2 F 10

WWW.CYpress.com

VR4S . 001-96160 Rev. *A 51


http://www.cypress.com/
http://www.cypress.com/an218241

o CYPRESS

- EMBEDDED IN TOMORROW™ T Y HR S A R S T

24

RS WiFi 3677
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Figure 59. BLE PSoC 4 BLE / PRoC BLE 5t BLE 5 Fr 41 (5 P9 24 B0R 5F

In Band Emissions (CHO, CH19 and CH39)
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Appendix A. AR
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PG F LA E PCB RLEKM . MIFA, IFA, ZRERRLEHNH KLk,
W, Table 5,

R Pk A R AT R RS A www.cypress.com/go/AN91445 R #% Gerber S 1.

&R T8, DMEAE TSR 77 ) L 3RAR R A
X MIFA, #Z 0, Figure 14.
XtF IFA, %2 I Figure 18,

% PCB JE & (=) #ie R&A /P LA “W” {4,
I, Table 2 #1 Table 4.

e MIFA (R R K BEBUIRKC,  Figure 15.

KA | XA R 7 MIFA, IFA B0 REGRTE AR o A6 202 fRe M e FE ARG AP s11. AR KA -
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BT RE I 1D HER IR

FHE VNA (B FUR AR 2% 1),

i FH s B 1y 7= i Ah 2 i & S11 (dB).
I Figure 46,
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Appendix B. SRR
IR 225 REHR L T RIS 8.
RERFERBFR

m  Constantine A. Balanis, XZE27it #pr5 i1/, 5 —hR. Wiley - Interscience, 2005 (5 2 Z A% 5 ).
m  ZHrE R, Philip Pak-Lin Kwan, Paul Beard, 5 [E % F) 7936318 B2
m AN48610, ZEhi i 1k, Wireless USB LP K FILIL N5 5 K28 i1 Al fa 15

S S R AL A AR

m  David M. Pozar, #¢ 172, SVURR, Wiley, 2011 (58 2 %, 5 4 TFI5H 5 ),
m  Christopher Bowick, John Blyler, Cheryl Ajluni, #7471 £5i¢71, % — I, Newnes, 2007 (35 VU #).
® Smith v3.10, Bern Institute

B H S B A

®  Transmission line calculator: Grounded CPW (air gap = 12 mil, & = 4.3 for FR4):
wwwl.sphere.ne.jp/i-lab/ilab/tool/cpw_g_e.htm

®  Smith Chart-based matching: L or Pi matching:
http://cgi.www.telestrian.co.uk/cgi-bin/www.telestrian.co.uk/smiths.pl

®  Smith Chart Bern Institute
http://www.fritz.dellsperger.net/

R REA R
®m  http://www.johansontechnology.com/datasheets/antennas/2450AT42B100.pdf
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