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Abstract

This thesis investigates the effectiveness of two techniques commonly used
to improve EMI performance-of-networking products RGMII Interface. By
measuring clock waveform and-obtaining its spectral power characteristics via

FFT, the EMI suppressing effectiveness of the two techniques are compared.

Spread-spectrum clocking (SSC) and-slew rate control techniques are
employed to suppress the EMI associated with.the RGMII’s 125MHz clock
signal. Experimental results indicate that SSC reduces EMI by spreading power
contained in each clock harmonic over a wider bandwidth. On the other hand,
reducing the slew rate by shunting the clock trace to the ground via a 10pF
capacitor is also effective in suppressing clock signal’s EMI. Although both
techniques can be used to suppress EMI, they have to be constrained not to

causing any violation in timing specification.
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4. GMIT (Gigabit Media Independent Interface)

5. RGMIT (Reduced Gigabit Media Independent Interface)
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SOC
MII

MTXCLK

MTXD[3:0]

MTXEN

MTXER

MRXCLK

MRXD[3:0]

MRXDV

SCOL

SCRS

MDC
MDIO i

B 2-1 SOC MII ¥ PHY or Switch MAC #if 13 5L

PHY
or

Switch MAC

o

Symbol. |Type Signal Description
TXDO

1?8; Output |Transmit Data

TXD3

TX_ER. |Output <|Transmit Error
TX_CLK Transmit Clock

TX_EN “|Qutput |Transmit Enable

RXDO

gigé Input  [Receive Data

RXD3

RX_DV |Input [Receive Data Valid
RX_ER |Input |Receive Error

RX_CLK |Input |Receive Clock

COL Input  |Collision Detected

CRS Input  |Carrier Sense

MDC Input  |Management Data Input/output
MDIO 1/0 Management Data Clock
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SOC
RMII

CLK REF

S MTXD[1:0]
MTXEN
MTXER
MRXD [1:0] aﬂY
MRXDV Switch MAC
MDC
MDIO }

Bl 2-2°S0C RMII £ PHY or Switch MAC &:id i 5

Symbol Type |Signal Description
TXDO :

Output [Transmit Data
TXD1
CLK.REF |Input |Reference Clock
TX_EN Input  |Transmit Enable
RXDO :

Input = [Receive Data
RXD1
CRS_DV |Input |[Collision and Data Valid
RX_ER Input  |Receive Error
MDC Output |Management Clock
MDIO 1/0 Management Data 1/O

% 2-2 RMIT 7 gogri- i p
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TXD[1:0] :FH#E M TR~ 2@ =~ EMIT4 5 - X o
RXD[1:0] : F#4adczgis > TRz~ Z2@ =~ M4 & - X o
TX_EN(Transmit Enable) : fx#: @iﬁi%”a*#i B BNIIA o ¢ i 5
- ke

RX_ER(Receive Error) : Fadfidcdsside 7t 50 » ML/ & ¢ eoig 5L
e — koo

CLK_REF : &_d ¢t3rCrystal 74 i-eb0MHz %448 5 > &2MI1 /i w 72 & >
MITA G & endefotp G fo s 0 S 8o Bano @ ¥ SR8 d PHY &, 7 3% 5%
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TR A 2 RO R LI P Al PV AR TN e ORIt e
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i e 0 25MHz/ 2. SMHZ s ¢ 30~ 120 B ek v 27 4k o F 0>

MACs% #9 4% CRS_DV ¥ #F s era| 3§ ) £ RX_DVH=CRS -

10



% 100Mbpsi# 5 p% > TX/RX# B #F S ¥ - B 744 10Mbpsi# 5 p# >
TX/RXZ IR 10 B - BFH FaTXV/RKFHE & AT HY #5710
Bxdy o Apg - B EL0= -
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2.1.3 SMIL 4 & f§ 4

SMIT (Serial MIT) fiw = =? g | MII /i o v & 4% TXD ~ RXD ~ SYNC
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FEHEIZBF T dgm e o TXDfo RXD 1 fe @ ekl frdzdl T > v
10 i - d o 2 SYNC 3 B R i kdp T - ,.‘sf_ﬁ#f:iﬁvw&;@ﬁiﬁ v d 3

F $62-3% g Do SMIT A 6 #7F e 5La= 57 5 3425 ¢ RMIT 4 & (7

1“3"‘\

1OEE S o0t ML A s (14436 > 5 B12-3 2 SMIT & PHY $4%:h 1 50

TR B e
CLK REF
S MTXD[O] *
SOC MRXDIO] Po'jY
SMIE SYNC Switch MAC

MDE
MDIO j

B 2-3 SOC SMIT £ PHY or Switch MAC /&:if 73 5L

Symbol Type |Signal Description
TXDO Output |Transmit Data
CLK_REF |Input |Reference Clock

RXDO Input  |Receive Data

SYNC Input  |Synchronous Signal
MDC Output |Management Clock
MDIO 1/0 Management Data 1/O

# 2-3 SMII f’;\‘? R/ N2
d & 2-3 I Ak endr B LY RT 1Y 7,% ¢ hieip SUIT 47 £ i id
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® TXD[0] : FH#FHGEM FHREAL] LRMIA 6 - L o

® RD[0] : Fl#frism  Frea sl LRUILA & - 2 o

® SYNC: je#Flph il  *10BMIFHEIZFIT = dprkdh o

® CLK_REF: #74 % % c— B %3475 > 415 5 125Miz > 100Mbpsig &
72w 125MHZAE & » T 5 B8 AFH Y §3F 0 2 Adr B -

® TXD/RXD™M 107 4 - & WSINCE B T hdrm - B F PB4 &
SYNCH % t P10 @A F EH P > XD feakiielt et £t TXDL7:0] »
TX_EN ~ TX_ERS 541 5502 & BMITG 5 ? il 5 RXDY ik =k 5 21 e
744 2 RXD[7:0] ~RX_DV~CRS > RXD[7:0]¢m 7 %ZZRX_DVH B > & RX_DV
=3 2P (%R %) > RXDIT:0] ¥ B § A4 j0 At o g RXDV
P (T E)NRDIT:0]F S e LA R G TR T -

® Wit & 5 10MbpsER A — LR £ 410 MAC/PHY & & 5 10

BB - =0 MAC/PHY S ¥ Gl e Bl 4015 € (7 8 /3 g o

2.1.4 GMII 4 & f A

Gigabit & = % MII /& %32 & 5 GMIT ~ RGMIT ~ SGMIT ~ TBI 4= RTBI

ITH AmeETRE A SPEGMIT & ROMIL i&n fa /4 o B L% *v i d B

S

S pE ek 3t o GMIT & MIT A g Ap vt > GMIT e TX/RX #edp B AR d 4 2~ ¥
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w8 s GMIT 4 o @ end 413 5L4c TX_ER ~ TX_EN ~ RX_ER ~ RX_DV ~ CRS
e COL enie* o MIT A & — 3R > 3% @iﬁis?ﬁﬁ’—?‘ GTX_CLK frdzz @ﬁi%l*iﬁf’f‘ RX
_CLK 9 F 32 5 125MHz(1000Mbps/8=125MHz) - friz42 3 — BEZE & 43 %R
oo f"iﬁ{’%ﬁf 44 F GTX_CLK > v 4= MIT 4w ® e TX_CLK €7 > M
I[I A ® enTX CLK %4 PHY & =% MAC 17> @ GMII 4 o ¢ 9 GTX_CLK &_
d MACH BAEPHY o F K32 — o AFHBT P > 84 S M
A F MIT 40 e 9702 5 S GNLT #e v 305 & B3 & 244 5 1 TX
_CLK 4= GTX_CLK = —‘F*fm” W g A — e o adr MIT #558pF > @+ TX_C
LK v 8 1 ficdp s P et ¢ 449 B 2-4 F_GMIT MAC %2 PHY #4012 5.7 &

B -

TX_EN

GTX_CLK

TXD[7:0]

RX ER
MAC Side

PHY Side
RX DV

RXD[7:0]

RX_CLK

CRS
COL

Bl 2-4 GMIT MAC & PHY /&3 7 50
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Symbol Type |Signal Description
GTX_CLK |Output [Transmit Clock_125MHz
TXDJ[0:7] [Output |Transmit Data

TX_ER Output |Transmit Coding Error
TX_EN Output |Transmit Enable
RX_CLK |Input [Receive Clock 125MHz
RXDI[0:7] |Input [Receive Data

RX_ER Input _ |Receive Error

RX_DV Input = |Receive Data Valid

COL Input  |Collision Detected
CRS Input  |Carrier Sense

MDC Output .|Management Clock
MDIO 1/0 Management Data 1/O

#. 2-4 GMI L5 5Lrgr iz zup
GMIT E_8bit & Tl Hfg@ i > 8 =2 fid T4 1 e85 &
125MHz » F] ¢ @ﬁﬁj_&i Zivt a2 1000Mbps © e pEpF MIT #7248 27 10/100 Mbps
3 1E3 50 o GMIT /o TR g1 6 TBEE © + AR - 22 /i & &>t [EEE

802.3-2000 - & % 2.4 I N kennry §HAET U F g GMIT #15

B o T Iy ‘33*3 Mo BT ORI B o (TR I GRP ;
® TXD(7..0] : FHEZEHER  FHREAT L8
o RXDI:?..OJ . A} ;JFE‘PI{IP )u ‘}l I“'ﬂ"%ﬁbS

® (TXCLK : Gigabit TXzt %i@ﬁi%]b’%fé * el 5 _125MHz o
® TX EN(Transmit Enable) : fx#- @ﬁia?lp*#i TEL BMIIA e ¢ i 5L
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- ko

RX_ER :i#ixpr p &#RX_CLKF 9% — 24 = ®RX_CLKPF & -RX_DV & ivpes >
Eifcd 2 o PIRK_IRE 458 it o

RX_CLK * #& 1< & £ d 'Qﬁiﬁm? LB~ 8 > 27l 2 GTX_CLK 2 B o

RX_DV : %% p Physical medium > ¢ Jf 2 RX_CLKF # o RX_Di& i®
R 5w FHESFD B4 0 - E FlFramesnig & o

RX_ER :i#:x pF 2 78 & RX _CLKIF 5 — & = BRX_CLKPF FF -RX_DV & iep¥»
Ei et s 4 s PIRK_IRE 4:8 i+ o

COL : 2t 35l > 2 2 2 TX CLKe RX _CLKF #° % “Physical medium
7 AL 2 B COLEede MR E Tlmdg ok (B2 164y o, 2 1
%) o

MDC/MDIC : ¢ m@pek /i & 44 |PHYdF 2 o 52 A 5 32 4775 B =k >
& B impl6 o @ w0l e g A “IEEE 802. 3,2000-22. 2.4
Management Functions™ *® 227 * i » H&p|d # i F £p 7 &
T o

fi# 5 5 1000Mbpsp » MAC+ PHY#% &GTX_CLK % 5Lp#TXD ~ TXEN ~ TXER
BELE SIS R ELR Y o 3R] &10/100M: 5T o PHY “74% & TXCLK
BEGE o mEw TApEIIMIIaA o &2 @ % 45 5 &Ml [ eip 5 5 25MHz

@ﬁﬁj % 100Mbps ¢ 2. HMHz @ﬁﬁj i 10Mbps -
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2.1.5 RGMII 4 & # 4

RGMIT # Reduced GMII > €_GMII =i it s & » -4 6 3 5La s & 18 24
FRE DI 1441 w4 5 125MHz TX/RX g 5 R 8 5 % 5 4 = >
% 71 4% 1000Mbps ﬁﬂ@ﬁis?]ii FA %O RGMIT Ao ez (g et 25T
ERESAE S-S =7 SRR O 1] m?#@ﬁ%ﬁ W8 Bl NEP > AG
MIT chgy g sent A g g~ ? aTXD[3:0]/RXD[3:0] > &%+ 47
FenT g F R e e TXDT:41/RXDI7:4] - B 2-5 Z_RGMIT MAC £

PHY $t3% 01 5L & Wl

TX_EN

GTX_CLK

TXD[3:0]

MAC Side PHY Side

RXD[3:0]

RX_CLK

Bl 2-5 RGMIIMAC & PHY /i 7 5
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Symbol Type |Signal Description
GTX_CLK |Output [Transmit Clock_125MHz
TXDJ[0:3] [Output |Transmit Data

TX_EN Output |Transmit Enable
RX_CLK |Input [Receive Clock 125MHz
RXDI[0:3] |Input [Receive Data

RX_DV Input  |Receive Data Valid

COL Input  |Collision Detected
CRS Input |Carrier Sense

MDC Output |Management Clock
MDIO I/0 Management Data 1/0

% 2= RGMIT & 5l

ROMII 52 40 100MbpS e 10Mbps & ffid J5 ot o 4 4 % & %] 5
25MHz = 2. 5MHZ'>" TXUBEN %24 b @ TX EN 4= IX ER & 461 & > & TX_C
LK s 2 g 2 TXCEN > =% % % TX_BR 5 F $E50 RX_DV 2550+ + @
% RX_DV 4= RX_ER# 46 754 » fo RX_CLK ek = Lg% RX_DV » = % i3 i

RX_ER - 1 %k x2er GMIL 4p it

\\\?’;r

SoGMIT s 1% Jp TP o
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2.2 B A PEIR IR A

B 4 pF % (Spread Spectrum Clock, SSC)#jtr— B 40 H 38 * $id 20 % 5b
FH AR F A 8 eniTi2 (Frequency Modulation, FM) » @ * #f & 2 % 0P
N - A F DR LA T S b oo i RS A BT LB AR
TEYE IS TSW RS STy S SN Ty Wty
W B K 33 o Fla i P E PO PN f5 TR P e o 10T RSN EHIE

A% Ko A 5 B R B BEthi -

R 435 Ssac (158 3L 5L M () SIS 1 Fi(D40T ST

Sssc(t) =-Ac.* cos(e. * 1) (2-1)
mf (t) = Vf - cos(m -« t) (2-2)
fi (1) =(AF /VF) - mf (t)+ fc (2-3)

MEIRG Ac - BB 2-6 2 2-T » B &g M) 2 fi (t) o > f258 40T

S

fa(t) =fi(t) - fc=AF *cos(®m-t) = %T[[d@/dt] (2-4)

Vs

Time

B12-6 A7 5 3 35
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FI2-7 /& 47 % g e

Sssclt)

B12-8 JEHE P ER LB )

Bl 2-8F 77— ZA AGEA I AR A BAES aELAo 2 54 2-5
):11'-7’[- °
Sssc(t) = Ac- cos(2mfi(t)) (2-5)

= Ac - cos[(wc+2mAFCOoSwm-t)- t]
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— R EAMPEIR A B GV UL R e BAE(AcB2-9) 0 ¢ B
B (4eB2-10) > 2 » T B (AeBl2-11) -m B P fc 2 ABH2HF 0 5
X R E A b e w P BAFHAEF R Afc Flfc- (I+o )R > Flt

AR o P at BRI Y A R LA i

<

a

i

ﬁ_ﬁ;ﬁi o1y —JF% ;'L‘“'J;E'? '}’EE
fe (140 /2)~ fe-(1-0/2)% N R FHFH » + LAMF L 7 5315

v B o v T BAHAES R Afer(1-0)Flfc dE B “F T L

PE A

BRI S e KA W o bl G EEEEGAL B0 Ao TE

F PSR AR B AR DR G- BFR o A R
RFE Y 2 - HaR[13]-
Frequency

A
(1+0)f,

Power Spectrum

fe

Frequency
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Frequency

A I,
(1+0/2) 1. - [
- ' |.
fi a |
‘q—) [ |
s [ |
o .
Q. | '
(1-0R2) W
Frequency
B 2-10 = ¢ FFEHAE
Frequency _——

Power Spectrum

Frequency

P IC Gk e R § MR TR T K PR
o BT R ATE XD R (Jitter) & EMI {5545 £ R R 2 F B ¥
T AW F BT B AR AL E A SR o T A ME
HE HF Rk A
® WA Foem ~ FFEE pIEEFE (Multipath interference)

FORAF BRI R 4 o
O AR FIENE G LEORET S 4 iy L EMES B TE S

22



WA B S TR R R T

.J
11

CFLE g R L A

v H AR et F

-\

b5 i B

G

j’fté‘ l’r{ E—i’]";‘l E‘; ‘H—ﬁifﬁ ° 3\% !}‘] :‘; .}};'F’f%
F RS R RO AT TR AR o d e

2

Bofcg 2 oo RS OP E0 FI R W AR SRS 0T 0 4TI R AT

® :ix FHEMD > PR+ L i 2 F (Clock generator)
B AR # ﬁ{%‘]i f Rk g Clock signal ) ® 3 4 £ 8 (jitter)
PR R FOn B FORSF A0 Ea gl e

B0 R ol B s R B A e

2.3 Slew rate #=#172#%

~ < 313 Slewrate #1238 * % Clock s - i = i & Clock & 35
KB 5| o B 2-12 +* & slew rate &7 f¢ e clock A o 3 8 eclock =
A e low 22 high # i~ & 3 pF 55§ % ¥ undershoot ~ overshoot £ ringing
R o d B 2-12 ek A5 ¥ 2 F g clock A A5 * T slew rate #24 {6 ¢
[T A S g et ¥ @ undershoot~overshoot %2 ringing » i % 7 [2] °
- SR L eE A% X slew rate e /z')I*ﬂ—\ & clock & gLpk s b 1B - B

TF B RTFARN slewrate Al » L TATF A @A ERAL
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Uncompensated
Output

90%
Compensated
Output
10% , -
N
! :

o Y
v

T et

Rise and Fall times increased

Bl 2-12 * i slew rate A& @ (¢ e clock & 4)
#-Clock ¢ undershoot ~overshoot % ringing ",f fo & EMI v 2 —g 4
P A ehRT et > T4 clock SR R L FFRGAM A TR R B
ip oty € FJpLrE i<, ¥ - TL%TT*L{%.P B TR A g ¥ (S clock A
FEF G 5 - BRepEE PR ARE DT G i Ry €V R 0 B AR

TR xR [7]
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2R BPietHERRIEEREFAH
N BlER T 5 F Realtek (7 RTL8696 SOC ¥ ¥ — i RTL8211E
e Giga PHY ¥4 #73% 3+ ) % e Gigabit Ethernet Port PCBA ;¢ Ethernet
Port % 3 1000Base-T IEEE 802. 3ab, 100Base-TX IEEE802.3u, 10Base-T
[EEE 802. 3 3 i 35 T o A~ #4731 SOC & Giga PHY $F3%pFi¢ * o RGMII
im0 &% EAE 2 slewrate #24] R ama ¥t EMI 982 58 - RTL8696 7 4% &
- ‘e 25MHz > Crystal - SOC £ #] 1000Base-T, 100Base-T # 10Base-T i s
# 507 e R EPEUOPLL A gy F & P 020MHz, 25MHz 2 2. 5MHz %
WEL o M=t e F B & 3Pt RGMIT Clock. = 125MHz p* > EMI shipli %

% o S HBHe B 31 #EF o TELARRA IoE] 32 i

25MHZ
clock]

RGMII-Reduced Gigabit Media Independent Interface

P SMHZ

RTL8696 il I
(LQFP216)
GIGA PHY
E':!'.'HERNET  RJ45
RTL8211E X'FORMER

B 3-1 x> B Rl
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Power Distribution

1.8V

LDO - For DDR2

MP1482

RTL8211E

MP2307

PCB Placement

LAN RGMII

1.05V

l

PCB TOP VIEW

LED_RGMII

DCAPWRPWR SW

LED_PCWER

B 3-1 #p - BB
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Power of System 1V

VinDC
DEFAULT 12V SWITCH MODE ADAPTOR ? |mF$l‘<I!WIX7RJOW v
SwW1 §
PS-22F028SL-380 38 = L1 3.5uH /2.9A/SMD
4’ £ Lok umods s it R
g %,mmw 2 Jorepmoe ]
> o M = =
§ fix F EtkEes | FEEEEFCEE gaiivgls
§ § B g 2z 3 12KIFRO2 2] g ak . .E g
NCAMSIRZ0ZINTIWOR p c“——§ & g afe| - o m'“ﬂ E £18| ¢ g
o - - e :
52 NCViECIRIORIHSITS) H E % J:_g “g § SR s
0/U/R1208 5 =2 Z £ I &
b«/\»—| e 5 §°§ - DGND g
= 3KIF7 <
oeo &
8
VI{IDC ‘O,,F‘j,}f,ﬁ,m,com Power of System 3.3V PVDD33
i 8 "
gg—l- L3 6.8uH /2.34/SUD
o3 RS
£ | 100K /J/R0402 e [
s . z o L4 NC/104H /3ADIP
>
§' 5 g_l_;g _I_g
@ o =§ 5| & | ¥
E 8 | 5 |3
s o 2 E s &
g e 2| &
s 5l = |3
o & = s
§
5
=
OVDDDR
i
P8 IFRPErErprprprgs
20”3 Lo
_&ﬁ—wn—"__é_g 3 { gl_ a_ i_ I EJ— Q_ gl_
%&ﬁ 8 : : 1z
SEe s % !y r o or;:
== i o
my—m—oo\? A10
= i irarprararpraryl
oQ1s
—m—‘lﬁ ; =l-
e 2 '
—“-m ooT =3 ° ° °
= S
B e 3 &
zQ
! Hes =
; oVDDD! = s
- e e
0 22 i
bt =
VOO vss
b 2
V258 e
e by
beesy s
vooQ vssa
vooQ vssQ
voDQ vssa

|
¢

Bl 3-2 1 % T B A Bl
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3 320 Firmdiaten e
E 8o
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3 2t § e
33y
53R rome
RTL8696 O o
@ 2om arion LRCA R b AR a0 BT S
3358 R N R R e
3 St s SR CLN LR, GaR e PRt
3 3. e A ]
B omets Lo b i Rt S0

GPIOIT / SLICPCM_CLK / ZPAPCK | EN_SHLSLAVE
GPI31 (LCEPLACST
¢

o3,
@) veTRLoOR

@s) wer_cuarmnen (&

(@) wcoos_seir_cae & VOOL o

) as_Len e (G —

&

PVDD33 O
VDL ©

) 87UP_LED_LAD
(5) DOR_FREG_A.LANY

o 2
=it i AL
L T
meusneocss T8 ot
el
oo
5
jﬁ;ﬂm—‘.—m”
faae 2
Ha-
faaz
e oo
e 0
- s
E SCIE VOO VO!

TRELLLERCEREERREERE

—
PVDD33 SPI FLASH OFF-SHEET
M3
NAND MDO S5 D2 BB sc JW NAND MO3 SPIF NAND_MD3_SPF 02 (2)
R R mﬁam‘g MNDMDZ SPF 01 (2)
- NC NC D SFi NAND_MD1_S2F D0 (2)
L NS N6 MNANDMDOSPF 02 (2)
e B ;
e R
90 WAACE e S KWswPFCR (2)
NOSTTZESFISORTo SPF_
SPECIKSPIFBEN _____ ((SPIF CLX_SPIFSSEN  (2.5)
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T 0Er =
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Close to PHY

1] XTAL2
|
zrfuwml o
T 25NHz QOPFA0ppM _
} i
1w usviconz

0OND
# use external clock then the XTAL2 need connect to GND for
RTL8211E.
T
PVDD33 3
PHY Address: 2
0x00111 =
o
o1 00 R PEY AD1(IPD) —EE— i
RUCTL AD2 ‘mgw PHEY AD2(IPD)
ED00 RXDLY RX 2ns delay (IPD)
XD TXCLY Y — TX 2ns delay (IPD)
RXDO0_SELRGY .m&’ 3.3V RGMII(IPU) J
ENSWREQ 4%«: Enable switch regulator b l
LEDO_ ADD o) PHY ADO (IPU)
odo
PVDD33
e B T
- X4 an

00 AISVDTRIOM

¥

CHEEERER ‘]c
d
2
B

23
i
XX X)

Bl 3-2-F & % B SR ()
3.1 PCBH# 1 &
A it * PR T BARF T B K X3t PCB sk & 5 1.2mm - PCB
hf B 5 152X128mm;iPCB it B At * FRAGLI &t 5% eh
® ik s 4.3 Bk R e 0.7mils 4 i5 - Layout Placement &_

#- SOC (RTL8696)#* Giga PHY(RTL8211E)*x % PCB =& & »Clock trace

A

4t =+7i#F ¢ GND» e £ 715 PCB #_2Layer> - % ¢ 7 £ T k4

Eﬂ

7 AR B Clock > 711 %4 § #1GND £ 3 2§ > 4

A
i

:% pa ‘\
W B

Y
=
)

B4 cnit B v B2 ;j%;é S B &> T F & R EMIFail - B 3-3 7 R
TEFEL® B34 :ERTEFESY B 3-5 5 Layout placement i & B »

B 3-6 5 Layout placement # & B °
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e
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U-TRON 1208
« GTA243R

Bl 3-3 plz& & * hEr | R B4 s

o

B 3-4 PR * hEr f] T BRAF T
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Bl 3-5 Layout placement i w

Bl 3-6 Layout placement #




.2ERIEBZEANE

Bl g % A TmL)xAmMMW)X3m(H) » § 3% 3 e B o 3R pE
FBA MR 378 3-8 EAKERI DT HREE FR R PR L R
Boo RS E RN SURTEES S 3m; X R AE A A B A X
MAOE PRI B AL G 2 IMmZE 15m; X RPPIREER LWL G F KT
2o e SURRE 0 KRR g L 0 11 360 R R ERIFIE R
&R PTHBEBE G 2R LM ENS5022 Class B # ip|crg & &_

30MHz~1GHz - # * ;Agilent E7405A = 24 47k £ Bl B = eh T 2 15 5

R o
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w,’ G \ § - ——
B 3-8 F Rl ¥ Fipl Lom B

3.3 EREEHBEL T

=

At B E a3 IR o ek 454 B lp 20 Slew rate #574 & EMI

‘J‘-’p

BRI R BARE A 50 PR G FET 4 13731 BHE 2 slew
rate 341 %+ EMI 32 5548 4

BB A R EAR 2 slewrate #4159 PCBA £ EMI > ot - % %
AL S A4 E o 4o B] 3-9 2 3-10 #7710 4~ 4 & EMI Fail a4 & —‘f;’ wA A
125MHz e3¢k > d gt 7 5 125MHz e ik 15 5L 838 = EMI Fail 03 & R

7] o
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Magn e |

g

o SN

lad

B

0o |l
30000 [l ] 100000 WHz
Site site #1 Polarization: Horizontal Temperature: 24°C

Limit: CISPR22 ClassB 10M Radiation

EUT:

Power:

124.5750

2506750

374.3500

500.4500

626.5500

750.2250

~N| O ] B W] -

876.3250

Humioty. 76 %

Sweep Time: 300 ms
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3 _

Mygn -
0
1 -]
- 2 4 i R
A Jﬁ'ﬁﬁfl‘ § r .
VR P AR SO R
"\_.\.‘ Ve L\N- (7 | e | W, -
an 1l
30000 nnmn 10000 M2
Site site #1 Polarization: Vertical Temperature 24°C
Limit: CISPR22 ClassB 10M Radiation Power: Humiaity 7%
EUT: Distance: RBV/ 100 KHz
M/N: VBW: 100 KHz Sweep TIme: 200 ms
Mode:
Note:
Reading (Correct._Measure- = Antenna Table
No. Mk. Freq. Level Factor—ment | Limit < Over Height Degree
MHZ dBuVim (5] GBuVim | paBuVimy a8 Detecter | cm degree  Comment

* 1245750 5530 2212 3318 3000 318 peak
I 2506750 5348 2245 3103 3700 597 peak
X 3743500 5957 -21.98 | 3759 3700 059 peak
5004500 4995 -19.15 © 30,80 . 37.00 620 peak
| 6265500 47.38 . -14.34 3304 3700, -3.95. peak
7526500 40.94 | 13.53, 2741 3700 -9.59  peak
876.3250 3665 _-1075 2790 3700 -9.10 peak

~N| | | B W ]| -

B 3-10 4= 45 EMI =2 4& 1 £ Bl 2 %

3.4 EMI 45 &F % i & 47
FIEMI g bac £ <] BRI T AR o TR KRR RDIE
125MHz ¢h B 2 7 imikA) o ks EMI Fail ¢hiz SLIREE » F L 4o R 3-11

M B9 # 1 ohm 07 L (R52) 8 # 7 125MHz Clock 4 %+ ; B 3-12

Mo L IEA BE I nT RkA o
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DVDDIO_1 %é RRG RXD3 GPVDD33
GPIO20 /RG_RXD3 =—TRrG R
GPIO19/RG_RXD2 7y —RRG
GPIO18 /RG_RXD1 —25—pra
GPIO17 IRG_RXDO 72 RRG
GPIO16/RG_RXCTL —%5—Rra ;
GPIO15/RG_RXCLK RRG TXCL 3 1JIR04 RGTXCLK
GPIO11/RG_TXCLK [9———= (&2 e B PVDD33
DVDDIO_EXT — o PV 33
- RS3 33 /J/R0402
GPIO10/ RG_T’\CTL gg RRG TXDO0 RS54 33 /J/R0402
GPIO9/RG_TXDO0 [~ RRG_TXD1 RSS 33 /1J/R0402
GPIO8 /RG_TXD1 g2 = —~ s
DVDDIO_EXT [~g4—RRG_Tx02 RS6 33 /J/R0402 ©PVDD33
GPIO7 /RG_TXD2 "3RG TXD3 RS7 33 1J/R0402
GPIO6 /RG_TXD3 &> = -
GPIO0 31 _
D.\'IJVDDL 60 :::' \/;:D/DL/)Q
'~.‘v,£>TDT+j 59 RT12 eg PVDD33 ¢ ymos02 !
< |58 RTT1 R30 1K /J/IR0402 :
RTT1 &7 5q I
"“‘.\'/'lDDL MDIRFF co ::} VUL A IEN A
MDIREF gg ADIRE RS8 2.49K /F/R0402 I
AGND 22—

@B 3-11 Clock & 31 ohm s i i~ ¥

_O E \/ @ On On
0D B8 :

EROOEEEEL -~ el OO ' BE

Seld) Scales

B 3-12 £ 78 ¥ & clock &5 =4 3 B4 25

BB RIS BT RAGEFT AR IS T 5 0niE 125MHZ T R o

pa
=

AT LR N A BERAANY A AT R TRLIFEL 5 A

i
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BRRLS LD FABRERS SE o HEE E 52 TRk o B 313

ERITINT IR, o B R Rk B A 2 ZIC P 3 CMOS it

o7 3 pa A 2 hi LIR(+Vp-Vp)E f R E(-Vp-Vp) o BT ik A R FFT
i TT FRE B &Y A& 125MHz 2 H 3k (L KBl 3-14 ~3-20) > A 2R iE

FALEMI st kim T o

=) (@fel0] il B R ) SRR

Scales

Bl 3-13 k5 clock g S A
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R AN d, A\ ,'.."'1"' 5'| \fl “"‘f"f\""‘ mr
A
‘.||’ ' ‘I‘!} | 1

7\ A
l‘]‘ l‘l

|

(e = )
'S 1865V [Eol
Markers INEWREGROY Status | Scales |

Acquisition stopped, navigating ¥ Use Marker » p T 7 1

Current Peak CF: 125 MHz

Power: 13.3 dBm Scale: 2.00 MHz

Frequency: 125.007 MHz Span: 20.0 MHz @up Peak Search.“J
RBW: 100 kHz "

) 3-14 125MHz h i i & i
% On Ign I%” %n

o i 7 .

T i TR iy M
Wity om MV w"~, '[\’,ﬁ..‘-' ! VITY LN [ A
Al ’\a‘;., | i il Py :\ eE | ll | i ‘f' \I ‘P!|\'I"VI|{“&‘ '
| “w ' [

T (0e)o) Elule) (oI

Markers [IEWREISY Status | Scales

Acquisition stopped, navigating -
Current Peak CF: 250 MHz bzl e
Power: -13.2 dBm Scale: 2.00 MHz

Frequency: 250.015 MHz Span: 20.0 MHz | Set up Peak Search...

RBW: 100 kHz

B 3-15 250MHz e in = i»

THIREERIERIE
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| | i\

“ Y

50 (@00 Bl .lljl__]m 1.865 V

Markers IYEWGENGLY Status | Scales

Acquisition stopped, navigating =l z [~allnsal
Current Peak CF: 375 MHz . \ SALIRNLILIIE

Power: 3.12 dBm Scale: 2.00 MHz
Frequency: 375.003 MHz Span: 26.6 MHz Set up Peak Search...

RBW: 100 kHz

Bl 3-16 375MHz 7% i = i

L .m\“

r'”

I 1 Qn EJ Sn . %n S 8n

\ 11 | llv.r. ”

) [0le)0) vl E BT

Markers QNEWIEI (N Status | Scales

Acquisition stopped, navigating v - allnel ()
Current Peak CF: 500 MHz K || ¢ [Lu : ~)
Power: -17.2 dBm Scale: 2.60 MHz

Frequency: 560.011 MHz Span: 20.0 MHz | Set up Peak Search... ]
RBW: 100 kHz

] 3-17 500MHz 1 75 & i
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) elelo) (ot ) AR o -

Markers INEWIEIGLY Status | Scales

Acquisition stopped, navigating v
Current Peak CF: 625 MHz S\ g
Power: -8.83 dBm Scale: 2.00 MHz

Frequency: 625.019 MHz Span: 26.6 MHz Set up Peak Search...

RBW: 100 kHz

Bl 3-18 625MHz 7% i = >

MY
) a4
|\ ill \III'

On Sn . I%n j 8n

‘y & | "1“'\ \|\| a
i | |
TE0 @eo) B IR "‘M'} 1805V Sl

Markers IEWIEI Status | Scales
Acquisition stopped, navigating ¥ Use Marker » < T 7 1

Current Peak CF: 7560 MHz

Power: -32.2 dBm Scale: 2.00 MHz
Frequency: 750.026 MHz Span: 20.0 MHz I Set up Peak Search... I
RBW: 100 kHz

] 3-19 750MHz 17 i = >
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20 @e0 B¢ & ”M <ol (7] 1805V (Sl

Markers INEWREGISIN Status | Scales |

Acquisition stopped, navigating =
Current Peak CF: 875 MHz A\ b 4 » " 1
Power: -28.7 dBm Scale: 2.00 MHz

Frequency: 875.034 MHz Span: 20.0 MHz Sebwp Peak Search... ]
RBW: 100 kHz

g] 3 20 875MHZ mﬂ_‘ ‘/n ‘:J\: l]7

3.5 Clock BAF L BIE 4 7 £ B R %

® % AT HRREE R £ PCBA *+ 120MHz clock #F &4 1 & ehag £ < | 4o
B 3-21 > B 3-22 B 5 ga#s SSC # i enE Bl % o L% AT 4§ SSC
126MHz e & < -] d o ke-29. 78 dBm **# 1 -45.57dBm > &8 d *t ¢ &

125MHz chse & @ SAk T 350 #3] 122~120MHz 2. B -
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i Agilent  35:07:54 45, 165 | Peak Search

Mkrl 125.00 MHz
Ref @ dBm Atten 10 dB -29.78 dBm_

Meas Tools»

System, Alignments, Align Now, All requned‘ Next Peak
; |
Next Pk Right
Marker | NextPkRig
125.000000 MHz |
-29.78 dBm ‘ Next Pk Left
h j Min Search

,h\ U\\LH! i F;ﬂ\w'."f* uli Noscn fl PN AA I J w’ .\ ‘! I ﬂ.f Baapans ’ler\‘l' }P/ ATy \'Ik -1rr; Iﬂg

‘ ‘ Pk-Pk Search

Center 125 MHz "~ Span 15 MHz Hlore
#Res BH 30 kHz VBH 30 kHz Sweep 41.67 ms (401 pts)

®8]:3-21 Disable SSC p= & ;p| 7|7 125MHZz iF %+

Agilent 35:13:59 45, 165 | Peak Search
Mkrl 124.66 MHz

Ref ® dBm Atten 10 dB -42.57 dBm
Peak | \UE\ )} B/ Meas Tools»
Log ‘
10
dB/ | System, Alignments, Align Now, All required‘ Next Peak
Next Pk Right
" Marker ‘ 9
124.660000 M z,,,.-w‘( |
' =4257 dBm j ‘ Next Pk Left
M1 $2| ] ‘
$3 FC| } Min Search

II/[‘ 'ﬂL

I \“\‘\fl';u\‘r.,‘-_,v._,"N,.V,nl._’_.ﬂn"‘rv.,x,lr,’ ‘|"|/ o Pl IN‘

{
y A
y'a'".,.H,I»Ill,\r-"ﬁ.\,-."'.\,.‘ r-",w,[‘yr"ﬁ'"e‘ !

‘ Pk-Pk Search

Center 125 MHz | “Span 15 Mz Hore
#Res BH 30 kHz VYBH 30 kHz Sweep 41.67 ms (401 pts)

Bl 3-22 Enable SSC p= & @] 3| 52 125MHz 5§ &
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B 3-23 %2 3-24 2 i¢* SSC > EMI chE Pl % > H ¥14- 458 (T SSC

disabled) st a4 3-1 2 3-2 -

200

30000 "m0 10000 MHz
Site site #1 ori. Temperature: 24T
Limit: CISPR22 ClassB iati Humiaty:  76%
EUT: - QA ah: 1
M/N: Sweep Time: 300 ms
Mode:
Note:
Table
No. Mk.  Freq. Fa - Degree
MAZ ds degree  Comment
1245750 47.5 91 3000 -12.09
2458250 4707 © - 2311 37.00 -13.

* 3743500 5432 -
5004500 4574 17, L .
626.5500 4332 -15.06 28.26 d -8.74
7502250 3870 -13.48 2524 37.00 -11.76
876.3250 3873 -10.75 2798 37.00 -9.02

~N| | ] ) W] | -

L

Bl 3-23 SSC EMI -k T & it & Bl5 %
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EY n
. ?lf H & [ 3 ¥ :
UAUIFTRN I SR j
! \ f] | v [ A
i hY ,.-\J] Ja b | ’o\ = ‘ WO, P AW N “ B
.k,,\';‘ Laans "‘-‘,h_(,‘ L_\'?‘JJ ~r B -
200
J0000 nnmn 100000 MMz
Site site #1 Polarization: Vertical Temperature 24°¢C
Limit: CISPR22 ClassB 10M Radiation Power: Humiaty. 6%
EUT: Distance: REBW: 100 KHz
M/N: MBW: 100 KHZ Sweep TIme: 200 ms
Mode:
Note:
Reading Correct Measure- Antenna. Table
No. Mk. Freq. Level Factor —ment | Limit| “Over Height ™ Degree
MHZ dBuvim a8 asuV/m | aBuMim a8 Deector cm degree  Comment
1 1245750 4212 | -22.12 20.00 30.00 -10.00 peak
2 2506750 4778 -2245. 2533 3700 -1167 peak
3 * 3743500 5280 | -21.98 3082 37000 -6.18 peak
4 500.4500 4613 ' -19.15 2698 3700 -10.02 peak
S 626.5500 4258 -14.34 2824 3700 _-876 _peak
6 752.6500 32674 13338 19.29 37.00 -17.71 peak
7 876.3250 35.23 -10:/S 2448 37.00 -12.52 peak
B 3-24 SSCEMI #=% & * & |2 %
Horizontal(dB)
Condition 125MHz|250MHz(375MHz|500MHz|625MHz|750MHz|875MHz
Original -10.35 | -5.44 1.18 -2.21 -0.56 | -10.20 | -8.77
Enable SSC -12.09 | -13.89 | -4.19 -8.9 -8.74 | -11.76 | -9.02

% 3-1 34 * SSC ek T HRit PlREREF R
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Vertical(dB)

Condition 125MHz|250MHz|375MHz|500MHz|625MHz|750MHz|875MHz
Original 3.18 -5.97 0.59 -6.2 -3.96 -9.59 9.1
Enable SSC -10 -11.67 | -6.18 | -10.02 | -8.76 | -17.71 | -12.52

3 3-2 Ao4nEm g v SSC ena-B & L P3RS & L i

% 3-14v 3-2 &gt SSC ¥ EMI endrd| s f MFE 2k o > & B Fh o
AR B E BB BRI - R oo G- BHIFFLR L APET
F 5 SSC 2 i FFT 3 By i3 B A 12,2 P o SR 5\ T s 5L e 2R
A kR B % Bl 3-25~3-31 Hr o o

4o 3-30 £2,3-31 %5 7 & 750MHzZ 2 875MHz B 4F 24 ik chi & 45 % 3
#:B3 - & spikes )t Spike tt E 3 i cninie £ K7 hed A2 4 i3~ B Noise

spike R F1E_ 4ol 3-12 #1575 0 clock kA 3 SUF Lt T feig = F B o
P — noise kA5 pE AR gAY L Clock sk #p B2 i £ NI ABAE T Fla
¥ i 3 4 SSC 3 4 e )]s

4o 3-32 2 3-33 #7570 7R A A overshoot pF R 4 B a0 Ap 5§
825MHz i noise » ¢t F #p o noise » F_iE = BAE & ot P (T Plandk 0 7

p ¥ 02 e clock shsm s b oF B F ¥ 0 E-t overshoot G “,f » BB #p e EMI
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| 1o
i "f e
» ‘.ﬂu‘f”lll M f ﬁH | "
N!{Lmnh \”l’l’ l|| Jll\l M‘r J 1 ‘ ' If h h w M M’l W‘jf L,”T!Nh H ,le ,l

ERISCEEEE - BE°- POl -~ B

Markers IEWIE 4] Status | Scales)
Acquisition stopped, navigating = 1 (&)
Current Peak CF: 125 Mz <> ] ~)
Power: 4.58 dBm Scale: 4.00 MHz Ry
Frequency: 123.767 MHz Span: 40.0 MHz Set up Peak Search...
RBW: 100 kHz e ——

] 3-25 & #f f¢ 125MHz g 2 & 1
’vOn Sn D%n On

")TV n\w

‘U il !
(e H ""W ls i

5 H l JM( W

T20) eleo Blsk HECTEIN: “<l°J>J Jt%

Markers [YEWREUS Status | Scales

Acquisition stopped, navigating - il
Current Peak CF: 250 MHz Al I < l)_[l .
Power: -22.4 dBm Scale: 4.00 MHz

||rl\|]w“l MM ’1"1 ’-J‘Uﬁr l\f[ 1|

Frequency: 248.775 MHz Span: 40.0 MHz | Set up Peak Search...

RBW: 100 kHz

] 3-26 £ 4 ¢ 250MHz =79 3% &
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| o
ol | |
-..I "Hn‘ ”\ 1| ll |w lN . ”) Il| q" “” lm

iy Wi

T (elelo) vl E R EE ) Lsos v [l
Markers I\EWIEY Status | Scales
A isiti t d, igati = [l sl
Caulastion stopped, D e CseWerd 1« « (][] !
Power: -8.80 dBm Scale: 4.00 MHz

Frequency: 368.366 MHz Span: 46.6 MHz Set up Peak Search...

RBW: 100 kHz

8] 3-27 £ 16 37TSMHZ er3tp 2k & i

T‘P“ ”[ "l|\ 1’v| 1|\‘-'¥[I|l|‘ M"" . "‘l‘

En © EJOn _ﬂgn gn

'\’M ‘] w,\\ ol h TN
q m f }' | “ M"ri n il ("Wﬂr‘“"lhij"l'i]\i’lijl?ﬂr"‘W','T'-w'

EROOEEEEEL - 0 OO B

Markers INEWIENY Status | Scales
Acquisition stopped, navigating [JUse Marker H < TE 1

Current Peak CF: 500 MHz
Power: -26.9 dBm Scale: 4.00 MHz

Frequency: 493.106 MHz Span: 40.0 MHz | Set up Peak Search...

RBW: 100 kHz

B 3-28 E 47 {¢ 500MHz 7 3% &
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\W*

,H!»l 'mlw

i " |
| ]IM' i”| \wr I” "h\’ WH | ‘W’| W” WH,‘ A 'hn Nl,“
| 1) \

0 91el0) Bl oo e COO - B

Markers IYERE Sl Status | Scales |
Acquisition stopped, navigating ] Use Marker

Current Peak CF: 625 MHz M (> f(m)e
Power: -19.1 dBm Scale: 4.00 MHz
Frequency: 624.980 MHz Span: 46.6 MHz Set up Peak Sear(h...]

RBW: 100 kHz -

B] 3-29 k& ‘H;F' ¢ 625MHz mﬁﬁ;ﬁ/} i
On Egn Dgn S%n

! il L] ',,| l',llr‘l
]\p, J“hulﬁl” F[ H, fN' ‘;LJ 'w”hl ' ‘ll u, ‘ l’”““ mw \IM I‘W
T 000 Bluk =R lw»“ﬁoJ»i ] 10 v Sl

Markers INEWGEIOY Status Scales

Acquisition stopped, navigating
Current Peak CF: 750 MHz

Power: -38.6 dBm Scale: 4.00 MHz
Frequency: 751.991 MHz Span: 40.0 MHz
RBW: 100 kHz

Bl 3-30 E 4 ¢ 750MHz =797 3% & i
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AN f 1
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’[H m "'TM Mwl’u W’H '| Jl M[q m ly hllluU[””h””ll“iful M\

Current Peak

Power: -36.4 dBm
Frequency: 876.979 MHz

)

wu DOEIEEEN T~ [ I'«»l""fIKOJ‘J Sl

Markers [INEN el Status | Scales |
Acquisition stopped, navigating o
T ElUseMarker®™ « ¢« |» |0 ]]1

Scale: 4.00 MHz
Span: 46.0 MHz [Set up Peak Search... |
RBW: 100 kHz

3-31 B 47 14 875MHz cg 2 A 1

e

{

TRinging

R 5t 3% ik &overshoort/ringing

A\

\J
v

TCLK

1

Fringing Tringin g

B 3-32 overshoot 7+ %, B[7]
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0 EE 8

’ J On ‘!J [Qn

1 elel0) ool o R o 0

UE G| Status | Scales

Rl 3-33 = & saovershoot 4 =)

3.6 Clock slew rate #+#|5% =%
-4t Clock 4 ~ slew rate 41 & & (74 B Rld » HORIER T I hdicdy
KRBT LB v o A 47§ Clock e b 2™ " Al O g 2 pF ot Jlip 125MHz

2 3k hEMI B SR se d wck o

3.6.1 % %% 2
ERIY o RGEFRE  RRREE R RIREE LR YA R SIS T A4
125MHz 2 Clock * 8- & 10pF % % 3] GND » £ /] Clock 3 & 10pF

= 7 I GND pFeslewrate £ B i& {73 0 4o R 3-34 &2 3-35 #777 [1][8] °
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DVD-DIO_‘] 0 <PVDD33
GPI020 /RG_RXD3 |--&—pra-Ryp3
GPIO19/RG_RXD2 [~7,—RRG RXD1
GPIO18 /RG_RXD1 |72 —Rrc Rx00
GPIO17 /RG_RXDO (75 RRG RXCTL
GPIO16/RG_RXCTL |5 RRG RXCIK
GPIO15/RG_RXCLK =
GPIO11/RG_TXCLK [ o=DXCHK REZ — —
DVDDIO_EXT 4o RS3 33R0402  RoTxeL o PvDD33 -
o Ve -
5 RRG_TXD1 RGTXD1
GPIO8 /RG_TXD1 gg G_TXD RSS 33 /J/R0402 GTXD CSO:ZS
GPIO6 / RG___TXD3 gg RRG_TXD3 RS7 33 1J/R0402 RGTXD3 o
GPIO0 [—g5—C 2
pvoDL (23 < VDDL i
AVDDH 5o RTTS res CPVDD33 4y /ymoso2 X 1*
RTT1 58 RTT1 R30 1K /J/IR0402 | I+ -
AVDDL 2L ©VDDL
56 WDREF ___R58 2.49K /F/R0402
MDIREF ¢ I
AGND —= ]

 3-34 Clock 5 10pF % % 7] GND 17 5 B[]

L
IIIIIIIII

ARANRNNY

IR o
e

% 3-35 Clock i # 10pF ¢ % ¥ GND = PCBA % FI[1]

3.6.2 Clock slew rate § % %%
P 125MHz clock g 25 4e B) 3-36 2 B] 3-37 & 8% 10pF & % {4 ehclock
PAS RS T A S A g T M AT Clock et S g §en

LR A F slew rate # 5 fovw L2304 3-3 -
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‘ On an) On On On
0-ENE- 8 A’

Tl @00 Biel mEEE T o) SR
e Markers | Status }:Scales |
f 1e Rise time(1+)
Current 25 ps 636.86 ps
Mean 0148 ps 6160.9598 ps
Min /5 ps CEEN
Max 32 ps 711.40 ps

B 3-36 125MHz clock & 7
H B |

- KOONET Bl

Fall e(lv Rise time(le) Frequency(1¢)

Current 2.10578 ns 2.62005 125.2324 MHz
Mean 2.10578 ns 2.62005 ns 125.2324 Wz
Min 2.10578 ns 2.62005 ns 125.2324 MHz
Max 2.10578 ns 2.62005 125.2324 MMz

Bl 3-37 # ¥ 10pF 7 % & 125MHz clock /& =
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Rise Time Fall Time

# 13 2z Clock 610. 9598ps | 600. 1048ps

Clock 2 10pF to GND | 2.62005ns 2.10578ns

% 3-3 slew rate - #i %
T d B 3-36 2 3-37 ek A5 & FFT &t #20 & clock 55 10pF
fs #3t J4F 125MHz % 334 d & 5] <5 Power gt el §l 3-36
FFT # 4 2 % 4§ 338~3-44 #7 7 » B 3-37°FFT # 3% % % 4§ 3-45~3-51

):’11’_ VI

CaJ(~ i (o)
1=l e]elo oov S
Markers INEWRERIO Status | Scales

Acquisition stopped, navigating ol Mark: - o T

Current Peak CF: 125 MHz DR Wl ¢ l » H N,, .
Power: 13.1 dBm Scale: 500 kHz

Frequency: 125.007 MHz Span: 5.00 MHz Set up Peak Search... ‘
RBW: 100 kHz

Bl 3-38 4 g e 125MHz § & = i
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|\ 'R l L ‘

J | 1 ) ! |
150 @00 F« N E )

Markers QNEWIERTIN Status | Scales

Acquisition stopped, navigating -
Current Peak CF: 250 MHz MUseMarker ' ¢« » M |1

Power: -10.9 dBm Scale: 500 kHz
Frequency: 249.996 MHz Span: 5.60 MHz LSet up Peak Search...

RBW: 100 kHz

#].3-39 % 3 se% 250MHMZ T & 2>
B> a’ |’ |’

T (elelo) Eivl) E a0 TR

Markers QNEWGERROY Status | Scales

Acquisition stopped, navigatin o
el S5 Ck? 375 Mz alooss [T K EEE
Power: 3.07 dBm Scale: 500 kHz
Frequency: 375.003 MHz Span: 5.00 MHz |Set up Peak Search...J

RBW: 100 kHz

B 3-40 A 2 :xw 375MHz 7 & = i»
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t Lal

[ |

Markers QNEWGENTNN Status | Scales
Acquisition stopped, navigating ] Use Marker ; < ’TH7

Current Peak CF: 500 MHz

Power: -15.2 dBm Scale: 500 kHz -

Frequency: 560.011 MHz Span: 5.60 MHz {gSet up Peak Search... |
RBW: 100 kHz

®.3-41 i #c5 500MHz T & =i
B 2 as m-

'l efel0) Bl & ETEEE- " . )
Markers QNEWGENTNY Status | Scales
Acquisition stopped, navigating ] Use Marker H p ’TH_ 1

Current Peak CF: 625 MHz

Power: -7.77 dBm Scale: 500 kHz
Frequency: 625.019 MHz Span: 5.00 MHz Set up Peak Search... |
RBW: 100 kHz

Bl 3-42 4% :c% 625MHz TR & i
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Markers INEWIRENSY Status | Scales |

Acquisition stopped, navigating =

Current Peak CF: 756 MHz K Useteries

Power: -21.6 dBm Scale: 560 kHz

Frequency: 750.007 MHz Span: 5.00 MHz @up Peak Search...
RBW: 100 kHz

4 >

o a- a |-

\
(= e ) (<) |7
i;l l 0.0V (v)

Markers INEWHEGE Status | Scales

Acquisition stopped, navigating ] Use Marker y p ’T‘ " 1

Current Peak CF: 875 MHz

Power: -18.0 dBm Scale: 500 kHz —_—

Frequency: 875.015 MHz Span: 5.00 MHz Set up Peak Search... ]
RBW: 100 kHz

B 3-44 A 13 :c# 875MHz ¢ R & >
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@ (@@ B
50 e/eo
Markers JIEWREGION Status | Scales
Acquisition stopped, navigating o M r e
Current Peak CF: 125 MHz OseMa® W« > |(m

Power: 11.1 dBm Scale: 500 kHz _—
Frequency: 125.007 MHz Span: 5.60 MHz LSet up Peak Search... I

RBW: 100 kHz

jO:n 9]n g On z] Qn

T\/\\A
LY L

Markers IYEWRENTN Status | Scales
Acquisition stopped, navigating =
Current Peak CF: 250 MHz &9 Use Marker
Power: -19.1 dBm Scale: 500 kHz —_——
Frequency: 249.996 MHz Span: 5.00 MHz Set up Peak Search...
RBW: 100 kHz

4 >

] 3-46 1=+ slew rate {& 250MHz 7 & = i»
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EC eleo) Bivl @ EETEEE - R

Markers [NEWNESLY Status | Scales
Acquisition stopped, navigating
Current Peak CF: 375 MHz
Power: -7.58 dBm Scale: 500 kHz .
Frequency: 375.022 MHz Span: 5.00 MHz | Set up Peak Search... ]
RBW: 100 kHz

Bl.3-47 =41 slew rate ¢ 375MHz & & = i»
a° 3 |

Markers [INEWRERIY Status | Scales |

Acquisition stopped, navigating = TeThe
Current Peak CF: 500 MHz Use Marke Ml 4| P

Power: -33.4 dBm Scale: 500 kHz
Frequency: 499.992 MHz Span: 5.00 MHz Set up Peak Search...
RBW: 100 kHz

Bl 3-48 141 slew rate {¢ 500MHz 7 & = i»
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I_JT
0.0V =2

Markers INEMRENGY Status | Scales
Acquisition stopped, navigating &, m=ree
Current Peak CF: 625 MHz Us¢ Merked )| < {,’ H” J
Power: -17.3 dBm Scale: 500 kHz —_—
Frequency: 624.999 MHz Span: 5.00 MHz | Set up Peak Search... I

RBW: 160 kHz

| On On . On

Markers QNEWRE oY Status\ Scales\

Acquisition stopped, navigating [¥] Use Marker
Current Peak CF: 750 MHz ol ||

Power: -38.9 dBm Scale: 500 kHz N
Frequency: 750.007 MHz Span: 5.00 MHz Set up Peak Search...
RBW: 100 kHz

] 3-50 #- 41 slew rate ¢ 750MHz 7 & = i»
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{ 0.0V

L)

Markers QNEWIEION Status | Scales

Acquisition stopped, navigating [,
Current Peak CF: 875 MHz M e ) 4 » ’ M J 1

Power: -22.2 dBm Scale: 500 kHz
Frequency: 875.015 MHz Span: 5.00 MHz LSet up Peak Search... }
RBW: 160 kHz

B.3-51 ¥z #] slew rate 2 875MHz = T/ = i»

Slew rate % -] & EMI 5P 32 %% 5% 48] 3-52 2 1 3-53 5 H g14- 4R i@

£ SSC 1t #7 L334 3:4 £ 3.5
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H 2 £
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QW T “Jw k.
M g
[
200 “
20000 L ' e 10000 Mz
Site site #1 Polarization: Horizontal Tempersture. 24°C

Limit: CISPR22 ClassB 10M Radiation Power: Humiay:  76%
EUT: .

Sweep Time: 200 ms

a Table
Degree
a5y i degree  Comment
710 -
‘ A
\
\
B
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X ‘ 5 1 &
e ' b % y %
‘W,f ba! [ |"\|,;‘.‘-. ‘ ’ ] | / ‘ I\J 5“ Ay ,L,\v AN
| |l ‘."J ‘n.;r\,-- ) L”“" "U‘l‘"‘""-.__i l(_‘ I.IL,.-.,- \[ '-.“"‘\~"“""" o -
H
I
|
200 1l
30000 e 100000 Mz
Site site #1 Polarization: Vertical Temperature 247C
Limit: CISPR22 ClassB 10M Radiation Power: Humiaty 6%
EUT: Distance: RBW: 100 KHz
M/N: VBW: 100 KHZ Sweep Time: 200 ms
Mode:
Note:
Reading Correct. Measure- Antenna Table
No. Mk. Freq.  Level Factor—ment . Limit_Over Height Degree
MHZ asuvim a8 gBuVv/im  agBuvim a8 Detector cm degree Comment
1 1245750 4085 -22.12 1873 3000 -11.27 peak
2 2506750 4607 -2245 2362 3700 -1338 peak
3 * 3743500 5347 -21.98 3149 3700 -551 peak
< 5004500 4244 -19.15 2329 37.00 -13.71 peak
5 6265500 39.900  -14.34 2556 37.00° -11.44  peak
6 750.2250 30.7% 1346 17.25 37.00 -19.75 peéak
7 876.3250 3368 " 1075 2293 37.00 -14.07¢ peak
Bl 3-53 slewrate %] ¢ EMI £ 2 & - £ pl& %
Horizontal(dB)
Condition 125MHz(250MHz|375MHz|500MHz|625MHz|750MHz|875MHz
Original -10.35 | -5.44 1.18 -2.21 -0.56 | -10.20 | -8.77
SSC -12.09 | -13.89 | -4.19 -8.9 -8.74 | -11.76 | -9.02
Slew rate -22.51 | -16.00 | -6.94 | -1581 | -9.66 | -14.30 | -11.97
% 3-4 474527 SSC % Slew rate % /] 18 vk L& i PR & v ik
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Vertical(dB)

Condition 125MHz|250MHz|375MHz|500MHz|625MHz|750MHz|875MHz
Original 3.18 -5.97 0.59 -6.2 -3.96 | -9.59 -9.1
SSC -10.00 | -11.67 | -6.18 | -10.02 | -8.76 | -17.71 | -12.52
Slew rate -11.27 | -13.38 | -551 | -13.71 | -11.44 | -19.75 | -14.07

4 3-5 47452 ¥ SSC %2 Slewrate &) (4 ehd-2 &L PR E % L i

3.6.3 REHRRB X417
¥+ Clock & * E#g - A dg5 84 (%% 70 1256MHz % 3% » %518

H-%!‘

A R =P + AT S0 27 i N e RRIDE IR 1A I + 45l
fe 2_t 750MHz £ 875MHz * i1 %]4 # v ¢ Noise 3Aa (7 it et = fe
#1518 ek &) v b Noise spike 'Y E 4 clock s & e > AT E AR BB
A deix 3 s e
FT BT 2 - 125MHZ i gk A IR AT 9k MR L slew

rate f24] o & ERIFL AT ILE I BB F ST TIET F O N F U
% clock ;& 25 slew rate » b pF B 4 s & ij‘hﬁﬁ » e kg R AR > 4P
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