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1. HEA

O 1 ME gus

2. MZ2 7™ At

ol MoiZl= TFT #d Modules ¢tlsE LHSIER MLdYPE B =22 ZAISH| 9l

Zdeoluct BbX| AlsgtMato| ofd
Tz 2 s ¢ lENE EeFst Moduled| CHE0| 7t=5to{, Abestst

LS 2tE Z2EES A5\ et dAAM EAl Z7Is2 TR 7] w20l mE HAp
A
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2.1 MES| At o S5

- HME2| Atk

EMCYI| = X] & dl H

HE 110/220 VAC. 50 /60 Hz
CIOIE = SVGA : RGB 2} § bits Dual
XGA :RGB 2 8 bits Dual
SXGA : RGB 2! 8 bits Dual
UXGA : RGB Zf 8 bits Dual
Gl Ol & Clock SVGA : max. 40MHz
XGA :max. 65MHz Single
max. 75MHz Dual
SXGA :max. 65MHz Single
max. 130MHz  Dual
UXGA : max. 81MHz Single
max. 162MHz Dual
X size max. 1600 x 3 (R.G.B)
Y size Max. 1200 dots
Display Memory SVGA, XGA : 1 Frame 262,144 hyte§ x (BGB)

SXGA : 1 Frame 262,144 bytes X' (RGB) x 2

oH = Controller=

SVGA : IMHz <40MHz "1 Hz =%

Clock XGA : IMH2-T5MIz 1Hz &5
SXGA : IME2Y 130MHz 2Hz ©$I12 £F0ts
pe s vad : 0~6V

Vee  Max. 15V
Idd : Max. 2000mA
Iee : Max. 1000mA

Backlight & &

Inverter& 12V L& /max. 2A

¥ o[ A
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EMCYI| = X] & dl H

‘ PALLET

TFT ROM 17
Board

12V EL& POWER

PCIBUS

Control Box

TFT_ROM17 B/ID= TFTSl AlS % POWERE aZ5thz7lsS st 2=¢uLct,

<ON2I 2> o
1.Vdd, Vee, OV A= High Impedance(10KHENEET) <OFFel 2>
2 Vdd, Vee 2=l Relay ON , back light & ENON 1.0ISP OFF &= Al =1
3.Vdd & 3 % 2 Bt 2. TEOCHD|
- 3. Vee OV
5.4s & q
&S oo 4. TET1 47|
7. VEeZE BATZ B 5.4= OFF0 0B
8.TS2CHD B.TE2CHD|
20157 ON 7.Vdd 0V
10.TS204|

8. Vdd, Vee, Relay OFF

11. 85 Z Al ALF
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2/3. TOP PCB
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@EMC== EMCI| &

Xl & M E

3. dXI 22X AtE HE Z EH HIDI
[ Agilent - R T
, Mkr1 510 MHz
f70.1 Atten 0 dB 3273 dBy
pak %' "' 8
og W[ | a4 v v v
Hl‘l |'lh 1 ] g ;
] ] |
T |||M|f||1lrilil‘.5l;|l¢
“LJI 'u|
; W Mu MMMWM i)
.
Start 30 MHz " Stop1 Gz
Res BW 120 kHz VB 300 kHz= #Swaep 970 ms ({01 pts)
Pk X Bt Amplitude | B X it Amplitude
1 100 MHz 85 08 By 14n 120 Mz &1 12 dBy
2 59 MHz 84,78 4By | 7 a0 MHz &84 doyy
3 210 MHz 6320 APy [ -] B21 MHz LR T
4 260 MHz 82,74 aBp 1 @ 299 MHz S7AT dByv
s &1 MHz 82,05 dy | 10 a1 MHE ST.A2 A6V
a8 7. %7 A% Go|ENSA])
- 7 .\ ICR
Mkl 510 MHz
Ref 75.1 dB ' Atten 0 dB .25 dBy
Rl aar e
].I:Ig M v L = Io_ , »_
LW ¥ v [y vy
LTS 1 1 - 2> 7' v
v \UEET
oAy )H
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VEW 300 kHz #Sweep 970 ms (401 pts)
[ X Bods Amplidude | FPh X, s Amplitude
i 100 MHz 6 By | & 120 MMz 8271 dBgy
2 260 MHz 7089 dByY | 7 241 MHz 87,68 By
3 218 MHz 0BT dEg | @ 181 MHz 8717 ARy
4 268 MHz £2.01 dBy I s 200 MHz 86,26 dBy
s 390 MHz 83,99 dBgV |0 379 MHz 85,72 By
T8 8. =J| A2 HIOIEHSH)
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%) EMGea | & X| 2 1
a8 7.2 LCD Edol HAZE AlefolM FA™sH Z3 20Mhz Harmonic(&2 staE £
2)3F GND2o| Mol mlEHo =z A E 0] />0 90MhzollAl Broadband4d NoiseZ} 244
st Ut =7] FHsH 231 100Mhzol M =[C 23dBZ7k0] =2} st UACt SHX 2| 2
= ME2 7720 HAEEN ERJF M E HO/UD, HEF ZHZte| Cabledl 270 o|&te
Core 7} ME=0f ct. a2l LCD B3 oHAZE Cable® Shield Cable0| % -2= 01
UCE S AMEjZE= AibE EME ofY|st U220 oZ2|AUATF EMI CHEY #2F of 2]
olz{st UMM ZMHE SHEAS LA
4. £O|=/EMC 2H &AM
41 =7 MEe AMlHZn (s =40 mE AlEZa
HxA LCD Ent HAAE Cabled| olf HEo| [UEXE 7| floll, i s2HE
LCD2} 91Z =l Cable=S ConnectordlA| il 21} cilgnf ZHe ZA0E Al
i Agllent « IR 1
, Mkr1 510 MHz
Ref 69.1 dBuv' Atten 0 dB ) 26.35 dByv
BPeak \ .
Log AN 2
L " L A S 2 T =
i 1 & 5 3 = 10
gl | RTE A EP Y
e bl
Gtart 30 MHz Stop 1 GHz
Res BUW 120 kHz VBW 300 kHz #Sweep 970 ms (401 pts)
Fh X Pis Amplitude | Fh X Peis Amplitude
1 G651 MHz 5478 dBI_L‘ur | ] 520 MHz 51.25 n:IEI|_L.‘«-r
z 539 MH=z 5377 dEII_L\f | 7 760 MH=z 51.07 dEII_L\-"
3 G189 MHz 5274 dBpy | 2 120 MHz S0.58 dBpy
4 599 MH=z S1.77 t:IEI|_|_‘ur | 9 5280 MH=z 5046 |:IEI|_|_‘ur
g GO0 MHz 51.38 dbpyf | 10 221 MHz S0.42 dBpy
g 9. System =02 =AEgH (1)

¥ o[ A
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@ EME€== EMC7| & %x| & M H

i Agilent E T

Mkr1 510 MHz
Ref 65.1 dBpv Atten 0 dB 30.08 dBpv
P eak
Log s o e 3%

w || b W

Start 30 MHz Stop 1 GHz
Res BW 120 kHz VB 300 kHz #Sweep 970 ms (401 pts)
Fk o Pods Amplitude | Fl X Pis Amplitude
1 861 MHz 5583 dBUW | & 680 WHz 56.95 dBpV
2 741 MHz 5263 dBW |7 619 MHz 56.63 dB
3 721 MHz 52.23 dBW | 8 821 MHz 56.43 dB
4 539 MHz 5782 dBpW | 4 520 MHz 55.61 dB
5 561 MHz 57.18 dBpV | 10 600 MHz 55.51 dByN

g 10. System &H=2 =2

JJ
0z
ol

EREX
HA \ i

~—

- System LH52| PCM BoardE i, &==¢ct Main BoardZt= =%

o
N
=
I
0jo
i)
N
ro

2ot HAct

:*..‘ri:’.. i - . ;
W Agilent =\ a T
Mkr1 1.000 GHz

Ref 65.1 dBp Atten 0 dB - 46.97 dB
- eak [ P\
Log \ASN 7 e
5 -] h -F _10 = J 7 T
B Lo T Ll
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VB 300 kHz #Sweep 970 ms (401 pts)

Fhk > s Amplitude | Fl > s Amplitude

1 221 MHz 57 64 dB M | & 200 MHz 5266 dBj

2 260 MHz 56.24 dB|IV |7 939 MHz 5165 dB|LV

3 901 MHz 55.07 dBV | 8 741 MHz 51.41 dBjV

q 259 MHz 55.61 dBM | @ 379 MHz 51.26 dB|M

5 931 MHz 54.17 B | 10 459 MHz 51.21 dBW

Jg 11. PCM Board=

g
Uy
=t
Iy
0&
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E I VI ECenter

EMC7| = X

S M

E

h h
- Agilent E T
Mkr1 1.000 GHz
Ref 65.1 dBp' Atten 0 dB 53.16 dBpY
FPeak -
Log ) 0 S5 & g 3
T —— AN |
dB/ J Ple | [ | J : W J J »W“ Wm \
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBY 300 kHz #Sweep 970 ms (401 pts)
Fk X iz Amplitude | Fk X Az Amplitude
1 260 hHz .62 dBpy | & 201 MHz 5265 dB N
2 299 MHz 60.36 dBp |7 859 MHz 5262 dBp
3 BE1 MHz 59.51 dBp | = 459 MHz 58.35 dBp
4 231 hHz 50.449 dBpy [ 939 hHz 5206 dB
5 821 MHz 59.18 dBpM | 5 500 hHz 5724 dB M

g 12. PCM Board=

A YN RT
Mkr1 510 MHz
Ref 75.1 dBj) Atten [ dB 34.25 dBy
#eak | 1 s =z ‘-I“ 3
LE'E_I T . it AN 10‘4’
5 k4 e
R’ \ { H
i AT ——
1
1]1‘!‘1&'1 . 11
’ | L
- W) |
y |
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VEW 300 kHz #3weep 970 ms ({01 pts)
Pl X, s Smplitade | Pk X, Boiis Amplitude
1 100 MHz T2 TR ARV | 8 120 MHz 8271 dBpY
z 260 MHz 70059 BV |7 241 MHz B7 BB By
3 218 MHz TOET dByV | 8 181 MHz BT A7 dBpv
4 200 MHz B89.01 4BV | @ 200 MHz 8820 BV
5 390 MHz 8399 4BV | 1@ 379 MHz B5.72 4BV

18 13. LCD & Cable HZ&A|

¥ o[ A
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@EMC== EMCJ| & X

S M

| ==

E

| =]

- Agilent

EWC Compliance Ltd. H
Ref65.1 dBuY

#Peak

Loy

Atten 0 dB

Mkr1 510 MHz
26.35 dB/

v

i
dB/

Start 30 MHz

Stop 4 GHz |
Res BW 120 kHz VBW 300 kHz #Sweep 370 ms ({401 pis)
Pk X Pois Amplitede | Pk X Puis Amplitude
1 531 MHz 54,78 dBpv | a H520 MHz 51,25 dBpv
2 £30 MHz 8377 dBygy |7 780 MHz £4.07 dBgy
3 B8 MHz 53.74 dEI,LU' | - ] A20 B Hz 50 58 dElﬂJ
4 B0 MHz 8477 dByy ] 850 MHz £0.46 By
[ 800 MKz 8438 dBpv | 10 821 WMz SO dBpy
1 14. LCD &< Cable= i AFEH
LaAglent SR T Z
Wkr1 1.000 GHz
Ref 65.1 dBy/ Atten 0 dB 1 46.97 4By
#eak ) P 7 e
Log ]' . f v Pt VT Y"
] 1 T » \ G ] > 1
d/ l | l » L 11,
A :
n ik
Y J J i |
|
LS i L
et
W23 T\
Start 30 MHz Stop 1 GHz
Res B 120 kHe WEW 300 kHz #Sweep 970 ms {401 pis) |
R W s Amplitude 1R X Bods Amplitude
N 4 221 MMz 57.64 4B 1 8 269 MHz 52.66 dByY
L 260 MHz 56,24 dBjY 17 030 MHz £1.85 4By
\ s 01 MHz 55,07 4B 18 741 MHz 51,91 4BV
4 B59 MHz 55.61 4B 1 @ 379 MHz 51.26 dB
5 B84 MHz E4.AT dBpEY |0 455 MHz E4.21 dByd
18 15. PCM BoardE %1 AFEH
8 15= Main Board EH5 AEfolM Power2t 91235+ Scan $F Hl0|E{0]|C}.
260 Mhz2F 820 MhzollA{ NoiseZ| 0| LI2Cl= AS & = UCE
J% 8.= LCD & Connectorg i MEfZ System =22 EX st Zuto|ct
o]z 10/48



@EMCe= EMC7| & x| & M H

120Mhz2t 560Mhz0ll M NoiseZt 0| LI2Cts W2 & = UCE 07|A ofx| J889
ClolE 7t 892 HIolHECIE £ AXMEH 2 = A2, AN O st U=
System?| CaseZt B2 =O U1, = of ojct Aolet ZE €0 Ut

JZAE a4k &= LCD HE s dZsh AefoA FHsSE ZA22 100Mhzoll A
500Mhz77tX| Sl NoiseZt st ch= A2 & 5= ULCH

017|M HIO|E{& H|W3HH Main Board2| NoiseZt PCM Board& A LCD EHd oiZ
Cableg &af OHE L2Cchk= 72 & 5 AJct TJ2|2 £ eUbx| =7 Aefoll i

bt gd=n Aok 7S & =+ Uch

fol

= HO|E{7} e H

'-_IIIIIIII

iy 1AL

H_Ili e g

I'- R

wia

ik

T
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8 17, HiRE &H
o MZ2 ZA 37he| & (1t M Z2kof, Main PCB, PCM Board) 2 LI+0{A7R/Ct.

1. ote] A Z2lo| R 22 olo] AH I Cores= MEoto] s 42X A= Noisedl| 3
A g2 X 20 AUCH

2. Main PCB= 20MHz2| Crystal 17H= A =0 .LCt. ‘W2l cpult Signal Generator,
Power, Ext_I/O, Memory Block 22 FM{=0{ RICtO| Hd&all F= Pattern2| HiX| 7}
Z2=0] Patterne| Zo|7F Zo{FMEeERz 20|11, O Atolo Damping A &o|L}f Hfo|mj
A 0| He| gicts Zolckza=z 2l Signal 7+ == HUYEHE Sl ols= FS
A E Au[H Ao ol oo ef =0l MIZ|HL 2-2te| partoll CHEE HEZ & A0]
a5t =t

3. PCM_~Board= Main Board25E{ SignalES £tot Decoding 5t01 TFTLCDZ MSE

2 F=d|, Main Board2| NoiseZ} Z1CH 2 TFT LCD Interface ConnectorE Esl HFA}

|0
Hu

Ato| M3t JAct 2|11 Main Board 2+ PCM Board AtO| GNDZ} mf &l

Rl
rr
o

HAZ =0 2Yo| 7|7Ael HZo| st

fl

8 162 AR E2 0| SystemollA Fst F2[AE 20MHZO|XZ, I8 162 B=

=
Main Boardd| Al Z7}&F B22 Noise7t &Mz = F&o|ct o] £&2 PCM Board

Fl

I_

of tdd == FYUETE A= FE0[ch I8172 w2k U2 F&22 LCD #En
X}
o

©Z PCM Boardol|A{ 7}&H

2

ZE=

4r
I'-III
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@ EME€== EMC7| & x| & M E

AT

2) PCB X0 CHEt 2ol 24

0| AlAHI0| AIZE Main PCB= 45 T2 HWE|EO|{E XL UcCH
TOPI} BOTTOMS Ald4d =2z A3t o0 222 VDDZ 322 GND o=
O|F0{HN UcC}.

J=H, o] #=olM JIE 2 XM &2 Main PCB GNDZ} System Case 7| 7+=2| Frame

GroundE ®d O|ZstX| Zst Uct= Zdo|ch
2|12 TOPt BOTTOME| Signalo| X|LIZHX| 2i= 0 73 7t0l GNDE &&35| ZotsA|
22 AT delel H Zck

PCM PCB EE8F GNDZ} Case 7|22 Frame Ground= A& O|&235HK| =5t Q0
VDD S0| Pattern2= 4z =0f UL, S0l SignalS0|l =01 A0 Noise2l  =ZH4gol

O|7|= 3t Debugging St A= o2 == 0o Uct= AOo|Ct

dolx 13/48
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TR
Center

EMCYI| = X] & dl H
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@EMCes EMC7| & X| & M H

(3) Coupling =0|X 24
- Main Board2} PCM Board AlO| 24Z0| ZX| &H2lE, ME A™H U= 42 PCM
BoardE &8 5| M HEH AEjollM SHEH Zul= ct=ct o|ZH 2 Main Board2| NoiseZ}t

PCM Boardol| 4l2f {2 Noise?} s0i%Cle AE2 & &+ AUALCH

A = T

rir

it Agilent E T P
_ Mkr1 219 MHz
Ref 65.1 dBp Atten 0 dB EZﬁ dB £
#Heak .
Lﬂg 1 1 10 y h = = | .
& —= F YD W A
y |
dB/ i
Jﬁ“ﬁm A Ul
| 'Ih H T % U ¥ 4
WA , L
Start 30 MHz ' N Stop 1 GHz
Res BW 120 kHz VBW 300 kHz ¢ #Sweep 970 ms {401 pts)
Fk X s Amplitude | Fk X s Amplitude
1 299 MHz 58,88 dBjL | & 459 MHz BEHE dByv
2 260 MH=z 5915 dB .S | 7 931 _hH= 52 dB PN
3 821 MHz 52.75 dByV | = 250 hiHs 57.30 dByV
q 661 MHz 62 62 dB| | g 039 hHE 67.21 dBy
5 801 MHz 68 65 dBy | 10 390 MHz &7.14 dBj

& 22. PCM Board Jt 2t&ol M= &EH

Holx 18/48



@ EME€== EMC7| & x| & M E

AT

= Agilent R T
Mkr1 1.000 GHz
Ref 65.1 dBp Atten 0 dB 53.16 dBp
#eak T
LDH & 14 i I i = I
: ’ | L ‘
dBy H ’ \ | | . ] W 1 1 hwu l | W\u
| o
Start 30 MHz ' v Stop 1 GHz
Res BW 120 kHz _VBW 300 kHz - #Sweep 970 ms (401 pts)
Fk X Pois Amplitude | Fk L Pois Amplitude
1 260 MHz B2 dB|LS | B 001 MHz 52 65 dB|M
z 200 MHz 6026 dBj |7 853 MHz 52 62 dB|
3 651 hHz 5251 dBN | = 459 hHz 52.25 dB
4 021 hHz 5044 dB | @ 030 hHz 5205 dByL
5 821 MHz 5212 dBjM | 10 500 hHz £7 24 dBjM

Pas

—/

(4) AIAEY XHH S0 28 =0lX &4k

[l

O] Main Board2} PCM Board?} System2| Frame Ground2t & o4&

ol

= X| e+3 Qe Ho|che el A B A Main Board2} PCM Board2| 912 &8 o|&35}

0{ Frame Ground2t*e¥Zd 351 10 olelf O824 8252 &2 Z1E A

9

=
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EMCYI| = X] & dl H

MAC Cnmpluanca Ltd. (H) Mkr1 1.000 GHz

Ref 65,1 dBuy Atten 0 dB 46,97 dBuy
Preak
oy o 1
A t i T =
' T
b [ 1N
B/ ! L |' X
[Start 30 KMHz Stop 1 GH:
Fes BW 120 kHz WEW 300 kHz HSweep 970 ms (401 pts)
Pk X s Amplitade 1 P X Bucks Amplitude
1 #21 MHz 57 84 dByv 1 & 200 MHz 53 88 By
2 280 MHz 58 24 dByv 17 30 Mz 51865 APy
3 201 MHz 5507 dByM 1 & T4 Mk 54449 4By
4 280 MHz 5581 dBpuv 1 -] 370 Mz 51.26 dpgV
& BE1 MHzZ £4.17 dByv | 1 S50 Mk a1 24dBpy

1% 24. Main Board? PCM Board2l GNDJ} Frame GNDSH 2 el 2 (£%) e
5%

o

Dy W ROK_M

Mkrl 1.000 GHz

Ref65.1 dByy Atten0dB \ & 53.16 dBuy
#Peak E’a | -

1 IH}
/

5 = e —

o B

Stop 1 GHz
120 kHz VEW 300 kHz #Sweep 370 ms {01 pts)

| \/ B Aamplibadae 1 P X Aumig Amplituda

¥ 4 260 MHz B882 dBY 1 & @01 MMz 88,68 dBEY
A F 20 MHz B0.38 dB 1 F 850 MHz S8.82 dBp\
a G861 MHz 851 dBpv 1 ] S50 MHz 55 38 ABpv

4 @1 MHz 59494 dByv 1 -] 29 MHz S9.06 appv

=] 821 MHz 50,18 dBv I 10 S00 MHz §7.24 dBpV

g 25. Main Board2 PCM Board2 GNDJt Frame GND2F HZ= &

i
"
bl
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8 26. OIYEE QE}%

5
1.9 28 269 W2 @ oto| ystemoll Main Board& 1™A|7|= &2
7| &0l Main Board2l Sysfem. Case Ground7} HZE X 2oL}, 9 J2MHY

=S HO|ZE 0|83 %n oardE System Caseol A&sSHA =™ XdAH
A, Ca%e)?é oard Ground7t HZ == seys} =t
A%

2. 2{5262| ol 2l 2 Main Board2|l GND2} System Case SIF&20| HEE =+

2 SISk

30

Holx 21/48



U s G

-—

=

U6 10081 VCColl 10nF Bypass Ca

p 5
Ue 1224 VCCO| 10nF Bypass Cap &%h
e

=t

U6 15781 VCCol 10nF BypassiCa

U6 10%,11%, 13 100 S \Serfal2 &,

U6 43H VCCOL{'OnF Bypass Cap F=t.

2 27, MainBoardel U ==

=~ .

o
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x| & M E

| ==

& 28. Main Board2l RM15, RM245
A. RM152] 9~16HH0o|| 4732 Serial£ &2
RM242| 14~16Hol| 4722 Serial2 A2,

T T
HEG4 168 =
”. X1 'h. ::'f f-ji BRE R R TTTEE =

pikr o

s

T
I‘_

.,_#

8 29. Main Board®] U182
A. U1l 11840l 1008 Serial2 A,
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2)EME€== EMC7| & x| & M F

R
"’T i

sy

THREL 437 | -p
vl | -

I

———

b

|

s ecvewne

g I 11T

| THRGI 438 : THRG 1. 438"
| vooond

o I
|

T TR

A. RM20,RM212| 9~16tHoll H|E1208 S Serial2 4 ¢!
B. RM122| 9~16H0f H|=120=22 SerialZ2 &¥.
C. RM13¢| 9~16%H0| HIE12052 Serialz2 .
D. RM142| 9~1680l| H| =120 8SerfalZ &¢.

dolx 24/48



0ol

| B e
BEY 194KHL

g 31. Main Board2l RM222 &

A. RM222| 10,12,14,16%0 H[=1205 2 SetalZ224 .
B. RM222| 11,13%H0] H|= 1205 S~ Serial 27 .

11V Epal §ird i'}.:..
E - ¥ CUOL. s 4
™ gel 198k

pEL

%l

SEH] I ¥
Wi R, Ui
i § e ! Hﬂggifhj

o= ; e

— iy iy i, S
— - - ;

e il il e e s s T i, Ll e il

18 32. Main Board2 RM20,10,11,29,9,27% =&
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EMGe EMC7I| = X| & M EH

RM272| 9~16H0f H|E 12022 Serial2 &+,
RM92| 9~16tHof| H|= 12022 Serial2 &,
RM102| 9~16t0f| H|E 12022 Serial2 &+¢!.

o0 w »

RM202| 9~16H0] H|= 12022 Serial2 &¢.

- Main PCB &™

1.9 12332 W7l \2 %% Systemd| Main Board& 1I™A|7|= E2EM
7| & Mam% ystem Case GroundZ} AZ=[X| gt2Lt, ¢ DX

= Hlof= oH Main BoardE System Case0l| 4Z35IAH =/ Xjed AR,

C%P\(Iﬂ Board GroundZ7} HZ == &Eef7} =Ct.
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@EMCe= EMC7| & x| & M H

o :-.!!;HIII . | . D
- P4l > S
g.:f;f; : I| !
7% ||
_? { r];% | G
2.0 X : |||;
: ‘- | il
u v, Wi
i

08 420 Ul B

A. U22| 28 VCCol| 100nF Bypass Cap +=.
U42| 20l 100&== Serial2 &,

U22| 23810l 100&S Serial2 &2k

Utel 13~31810 1002 = Senat®. £el.

PC10l|l ¥4 2 1nF Bypass\Gap F=t.

PC66,670] H& 2 FAF Bypass Cap F&t.
RM18,492 9~16%H0| H|=12082 Serial2 4&H¢l.

PC40~43,PC62~650 BZ Z 1nF Bypass Cap

I Mmoo W

. U650l 180l 22pF Bypass Cap %t
RM292| 10~160 H|E1202 & SerialZ2 &)

=t
= .

PG36~39,PC58~610 HF = 1nF Bypass Cap F%.
=

¥ 0]A]
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@EMCe= EMC7| & x| & M H

E IETELE
TARTAE
AEEEE AL E

MHT

J&8 35. 2% UGR

o

A. U62| 20 VCCO| 100nF Bypass Cap St
PC530ll = = 1nF Bypass Cap $&h

B. PC51,PC520i H&EZ 1nF Bypags Cap F=&.

PC6A o H= =2 1nk Bypass'Cap F=.

R30ll &A= MCCOlF400nF Bypass Cap §&t.

. PC500- B H 2 nF Bypass Cap %!,
RM252] 9~160f X&47=S Serial2 &L,
RM262| 9~160l X &472E Serial2 &gl

. PC32~35,54~570 & Z 1nF Bypass Cap +=%.

o

R cdulle)
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@EMCe= EMC7| & x| & M H

3

“<copoen
L
—0 3 38/
L]
0&[&‘!.
»>8008 &
-
= ] -
-

A. PC450i H& = 1nF Bypass Cap F=
B. JP6 48240l 100nF Bypass Cap F%k

D70l AAZEl VCCOl 100nk Bypass'Cap F=t

D120of HAZ =l VCColl 100nF Bypass Cap F=t.

C. R2 of o4Z = \WCCH~t00nF Bypass Cap +%t.
_?_

K2 of| o1 =VYCCoil 100nF Bypass Cap
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@G EMCe= EMC7| & x| & M H

— Main PCB2} PCM PCBE AZsSl= Interface Board

T

& 37. Interface Board & ™

& 38. Interface Board =™
7| Z0] Interface Board®2} System Case Ground7} Q1A= X| LYot 2 O=HH
= HIO|Z& 0|23 Main BoardE System Caseol| HZSIA =™ XA AZHA,

Case?} Main Board Ground7} & == eI} =ct.
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@EMCe= EMC7| & x| & M H

- PCM PCB &H

i @

g 2 5
JPI1G JPi18

~124+89. PCM Board & &1
A. U222| 11,1680]| H[=120== Serial2 &,
B. PCM PCBE X|X|st= X|X|CH2f GND2} HAZE RS = HO[Z 2
AAZ TS,

C. U252| 1180 H|=120= 2, Sarigl =~ &

U252| 12~190i X &47ZE\Serial2 &¢

D. U282l 110\ H|Ef20 =22 Serial2 &t
U282 A2~190i M&472= SerialZ2 &
Ey3lel 1180l H|[=E12088 2]
U312 12~190 M&47282 Serial2 &
F.U232| 110l H[E12082 Serial2 4
U232l 12~190i M&4722 Serial2 &
G.U262| 110 H[=12022 Serial2 42!
U262l 12~190 M&4722 Serial2 &
H.U292| 110l H[E1202 2 Serial2 &2
U292l 12~190i M&4722 SerialZ2 &

Serial2 &rel
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W27C512-45
ZETREZ1RMETONSE

12
4
-

o aiidiiii

& 40. PCM Board B2
A. JP922| 2810]| H|= 120=S Serial 452,
B.PCM PCBE X|X|st= X|X|ICH2} Board GND2F 4.

PPOBOCEOAD AL
NBBFP V. DIBLOOBD

_:'fi?re‘\.waaaa;'nn:« ]
" PoBAPARASeDAEARAG

feoampneansnnannapsas

g 41. PCM Board =3 1
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@EMCe= EMC7| & x| & M H

A. PC290l 848 2 1nF Bypass Cap §=%.
PC190]| B Z 1nF Bypass Cap F=!.
U332l 15,16,17H0il H[E120F Serial2 ¢!
B. PC14~170f & 2 1nF Bypass Ca
C. PC10~130 H&EZ 1nF Bypass Ca
D. P7~92| 1ol 100nF Bypass Cap F=t.
E. PCOof| HHH 2 1nF Bypass Cap %!
JP922| 3tHof H[E120= 2 Serial2 &
F. JP92| 300l 100nF Bypass Cap =t

=k
—_ .

=k

=
M

=

T

T O

°

...................

C R0 I R R R R

g 42. PCM Board &H 2
AwdP959] 1ol 100nF Bypass Cap F=.
B. PC41,420l = 2 1nF Bypass Cap F%t.
JP932| 290{ 100nF Bypass Cap F%t.
PC35,37,43,440 H&EZ 1nF Bypass Cap F=t.
PC31~33,21,24, 270 HHE Z 1nF Bypass Cap F=.
PC22,25,28,20,23,260 HE=Z 1nF Bypass Cap

PC190fl ¥4 2 1nF Bypass Cap F=.

mm oo o
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AT

4‘°~',
E I v I ECenter

. U3229| 17,18,19H0f| H|E 1202 SerialZ2 42,

H. PC36,45,460 HH& 2 1nF Bypass Cap F%t.

- X <

PC39,400 ¥EZ 1nF Bypass Cap F%t.
U322l 17,18,19H0ll 22pF Bypass Cap F=!.
U252] 110l 22pF Bypass Cap F%t.
PC130] &2 1nF Bypass Cap =t

EMCYI| = X] & dl H
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Kkr1 510 MHz

Ref 75.1 dByv Atten 0 dB 34,25 dByy
#Peak = ' [ '
Log
5
dBy
g e &
Start 30 MHz Stop 1 GHz
Hes BW 120 kHz VAW 300 kHz #Sweep 970 ms (401 pis) |
Fk X Apdig Amplituda | PH * Axid Armplituda
1 100 MHz 7278 dBpv | B 120 MHz 82 T B
z 280 MHz O8I BV i 241 MHz 6788 8By
a 219 MHz TO.ET dBpy | = 181 MHz a7 17 LT &
4 200 MHz 80,01 By I o 00 Lz B8 25 B
5 390 MHz 83,08 dByy | 4o 370 MHz 8572 4By 43'
2%, 1¢
J8 43. ™ & =J| data(+=%) §:’"’

Mkr1 510 MHz
32?3 dBy

et

MHz Stop 1 GHz
Res BW 120 kHz WEW 300 kHz #Sweep 970 ms 401 pts)

Fi X By Amplitudy | Px X Ay Amplitude

4 100 MHz B4 B8 dB | .1 120 MHz 6147 dBpV

2 5 MHz 8478 dB W 7 A0 MMz 55 44 dBuw

3 218 MHz 83,29 dB W [ 931 MHz 53.20 dBpV

4 280 MHzZ B2 T dB v | @ 706 MHz &7.47 dBuw

] 1 MHz B2 B8 dB W |l 404 MHz 57.42 4By
O 44, O3 N x| data(=2)
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Mkr1 219 MHz

69,1 dbwy Atten 0 dB 46.18 dByuY
eak

og [

B/ ] r F 2 N HE

—_— . r

TR

I -
[Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 300 kHz #Sweep 970 ms (401 pts) |
] & Posig Amplitude | P& L] A plituda
1 450 MHz 5227 dBpV | L] B9 WHz 5031 gl
2 741 MHz 52,22 gBpv | T T8O MHZ 50,2 dpp
3 B0 MHz 51,21 dBpv | & @61 MHz a0 2 dB
4 200 MHz B053 dByy | @ O30 MHz TR By
5 539 MHz 5084 4B | 1o B01 MWHE 631 S
g 45 U® = data(+%)

a2

(4

Ref65.1 4B

X

#eak

Q Sm:] HHIz

X

X por
>

Mkt 219 MHz
< % 40.4 dByY

Stop 1 GHz
Fes BW 120 kHz VEW 300 kHz #Sweep 970 ms (@01 pts)
P . Ao Amplitude | Pk Ao Amplitude
1 01 MHz 539 dBuw | @ 370 MHz 5098 JBgV
2 £30 MHz £1.949 dBg |7 31 MMz £0.78 dBpv
a 741 MHz £1.71 dBpy | @ 801 MMz £0.72 dBuV
4 890 MHz £1.58 4B | @ 450 WHz 80,72 dByY
5 £40 MHZ £1.38 dBpv ] B850 WHz 409 dBpv
8 46, U3 = data(==3&)

¥ 0]A]
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whe mfi
L

(==

U722 PCM BoardE 7|70l X[ X[sf F== A= st=zd) = 472 O|F
Ol AAUCE PCM E== GNDZS 2tol| Signalol &7kt +x22 =oAL,
Main Board?t ¢4Z & GND= Ches| Y Eel R 7ol Ho =28 AL 0] UC.
O[AS 7|72 GNDeF &S| el MAHE AAE S = 424 0|Z0|

PCM Board®} AtAAT A A Z=\EE S}

— WS WS N A

 ZE 3A gEgol slg X Sioh
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SeeraAss HAAasAs AAABASAR

»
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CHz & Main Board &H
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@HEMC== EMC7| & x| & M H

- ot WA

J8 50. ix 8 PCM Board &H g 51, & & PCM Board =&

2! 52, [HzH rface Board B X 12 53. W& A |nterface Board £
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EMGe EMC7I| = X| & M EH

532 AMlIE =

g 54 24 = Main Board & ™ @ &

e 55, &Y = Main Board =9
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EMCYI| = X] & dl H

E I VI eCenter

o

iz = PCM Board
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&

e .
t!cv.alaq,n,-.n._.m L Y

vy ©

segegeTTEERTY”
trgETYTRANAY 4

*
WEEsvLLvyLERLEY

g

PCM Board =
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@) EMC== EMC7| = X| & M E

18 58. (=

ol
S
T
o
O
D
@
@)
e
o
0
e
W

H

g 59. (& = Interface Board &™
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EM

C 7|

6. AIE0I HE AU SZZ20 &

Ol

6.1 €A - U= &, =

B[S

- A ool

= X| & d H

Mkl 510 MHz
34.25 dByY

[Start 30 MHz
Res BW 120 kHz
Pl X, Bocks Armplitede
1 A0 WiHE T2.78 A8
rd 260 MMz 708G dBgy
3 210 MHE TOLT dBp
a4 260 Wiz B804 A
5 340 MHE 8800 dB

WEW 300 kHz

&

=
= - U

X, Bguis

120 WHE
249 MHz
181 MHz
200 MMz
78 MHz

84,71 dBjgv
a78R 4By
a7 AT dBpy
8529 dBEV
85,72 4BV

Stop 1 GHz |
. #Sweep 970 ms {01 pts)
amplitude

a8

60. 4= mma(#%‘{%

CAglent,

Ref 70.1 dBpv
#aak Y -
Log =1
5 H

dBFf

Mkr1 510 MHz
3273 dBY

L 3

I

o

<&
|

0

Start 30 MHz Stop 1 GHz
Res BW 120 kHz VEBW 300 kHz #Sweep 970 ms {01 pis)
P X gy sumiplitude ] Pk A Bos Aymiplifude
1 100 MHz 558 dBV ] -} 120 MHz 81,147 4B
2 83 Mz BATE dByY |7 a0 Mz 58,44 4BV
3 219 MHz B3.20 BV (- 831 MHz 5828 4BV
4 200 MMz BT By [ 00 Mz 5747 dByw
-] B1 MHz B2 B8 dByV | 10 @01 MHz 67 Az JBpV

2 61, HZ A OI0IE(2=2)
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Al A M H

Mird 219 MHz
f 65,1 dB Atten 0 dB 46.18 dB
eak
oy
L - 1 7 LY
B/ L | , 1|ﬁ ] Ll
[Start 30 MHz Stop 1 GHz
Res BW 120 kHz WEW 300 kHz #Swﬂﬂ?ﬂm[ﬂﬂiﬂ
Ph X A Amplitude | P X Aode Amplitude
1 450 Mz 5227 dBpV | 48 819 MH: 50,32 dBH
2 741 MHz 5222 dBpv r FBO MHz S0
3 A00 MHz £4.24 dBpy | & 81 MHz a0 EZ dEE
] 280 MHz 093 dBpv | 2 930 MHZ 36,79 dBp
5 530 MHz S04 dBPY | 10 E01 MKz @31 dBpv &

2 62, 3 = dIolE(+3) £\ 4

RO A ]

}-«‘ & Mkr1 219 MHz

Ref 65.1 dByV Atten 0 dB 40.4 dBLY |
| (74 |

#Peak [
Log
5
dB/

Stop 1 GHz
#Sweep 970 ms (401 pts)

] Amplituds | Fx X Pks Amplitade
1 @01 MHz 541 dBPY | & 3ITE MMz 5098 dBuY
2 S350 MHz 8494 dBpV ] T 8 Mz 80,78 dBpv
2 741 MHz 51.71 4BV [ - 801 MMz E0.72 dByW
4 BED MHz 5458 dBpW | @ 50 Mz S0.T2 dByw
5 B30 MHz 51.38 dBpv | 10 B850 WHz 9.9 b

12 63. CH=H GIOIE (£=&)

00
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E I VI ECenter

AT

5<|2F_
P [=)

M Debugging0| 2t= =%

Pattern0| L& Z 11, &7t damping X &0|L} capacitors0| & fict=

£35| o] MZ2| Noise7} %o| gha
Patternol|AM EL0| g

Board2| GND<2} Case

oz =2c},

7. & H-04Z Design Rule

EMC|

2= o2 ¥A7t @S2 Y50l of&to] §

1CL O] MEZ2 2F CaseE &9

Xl & M E

Zolct,

MSt= X2 Main Board2l PCM Board Afo| o4&

7.1 PCB Layer 24 &t
1) olo|3 2 AEZ (XS AMo| &t
(ME Mol &% M 2E FEof

?_o“ o:|7=lo| II-5|0.|

Mt gct Patterno| ZI

IC

sHolrE ol U= JE) E= AEEE
= dE)S o= AE ALEE AolX

=0 damping A== E0{F1, PCM
24, debugging st= AlZt2 241 Z0f EA

(Symmeftrical stipline: H1 = H2)
{Asymmetrical stripline: H1 = H2)

Fig. 2.1

Single Stripline - One Signal Plane

s

Dual Stripline - Two Signal Planes

w = width of trace
t = thickness of trace
B = overall dielectric thickness

h = trace height above the plane
D = spacing between dual
stripline traces

Microstrip and stripline topologies

¥ 0]A]
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@EMCe= EMCI| & %

2) ALS

mju

A
0

L
Ol

2
=

X
o

21 M E

| ==

Table 2.1 Example of Stackup Assignment

Laver # 1 2 3 4 5 (] 7 # 9 i0 Comments
2 layers S1 52 Lower-speed designs
G P
4 layers ST G P Ss2 Difficult to maintain high signal
(2 routing) impedance and low power
impedance
6 layers 81 G 82 83 P 84 Lower-speed design, poor power
(4 routing) high signal impedance
6 layers 51 82 G P S3 S4 Default critical signals to S2 only
(4 routing)
6 layers S1T G 82 P G S3 Default lower-speed signals to S2-53
(3 routing)
8 layers 81 82 G 83 54 P S5 S6 Default high-speed signals to S2-53.
(B routing) It has poor powerimpedance
8 layers 51 G 82 G P sS8 G 54 Best for EMC
(4 routing)
10 layers 31 G S20 83 G P 5S4 55.6 S6 Best for EMC. S4 is susceptible to
(6 routing) power noise

S = signal routing layer, P = power, G = ground

/.4 DESIGN Rule

Design LA 2 H| T
Rule
1. By—pass cap, 2 \EMI ZHE ot7|st= Fat i 2 i S Capacitore] &
2ol g STF IS Fxstod et
Table 3.1 Self-Resonant Frequencies of Capacitors with 0.25" Leads
(Assume’L = 15 nH/inch}
Resonant Frequency (MHz)
By—-pass Y os
0.1 pF 5.0
0.01 pF 15
Cap. 0.001 1iF 50
500 pF 70
100 pF 150
Al"g" SOSF 230
10 pF 500
2. &, dael 22 2 EM<= X[t tidstojof & A|lOd E= 2Y Fuk
= 7| o2t thasto{ol & Fulb o] aolet 49 &FH S35 8
a2 MAEStodof shot,
#Holx 46/48




E I VI ECenter

AT

EMC|

Al

2l M E

H2lo|E BEF2| ME: RF olHX|E dAst7| 25t H2tolE BZo ME 22 s
of Zct,
(1) 3l 2of EXst= LuHAE 12510 H2t0|E 7iHEE MEA B
(L) Sxtste #Mel Fai4 FAolA H20|E MZe| FAHE e BT
(£) Zote| 7|, dat, ZolE Wzt AIAHAAM MIEPOIEOI ALHA s ¥a A|IF{A2C}
(2) 227t 22t duEHAot Ms0| XMstEct
(o) 2=t MY sa2(cst d&F7F M2 etz SE20) duEATE Zhastil K
7leg L3S g2 Mz Uch
Forrite B | (#) 1 FESE DR = AR 3 ofd MEIh s=Ex BFD, dsts dzel
T otEst Za7F dojd = Aok
= Al | (A)HIE £ Fotel YTEAE B} AFIY| fstol Mol Ze HFE E7t AHE
Ct.
Table 8.1 Fre juency Range of Ferrite Materials
Permeability Frequencies Suppressed
2500 p 30 MHz or below
850 p 25 to 250 MHz
125 200 MHz and above
Table 2.1 Example of Stackup Assignment
Layver = ! 2 3 + 5 (] 7 F: 1 9 i Cornpernis
2 layers S1° 82 Lower-speed designs
G P
4 layers IR P | P 52 Difficult to maintain high signal
(2 routing) impedance and low power
DE-IEI E“Ol impedancea
G layers ST G S2 S3 P S4 Lower-speed design, poor power
O_I PCBO'” (4 routing) high signal impedance
6 layers 51 s2 G P S3 &4 Default critical signals to S2 only
Mol x= (4 routing)
-I—‘I mK=) "
6 layers S1 G s2 B G sS3 Default lower-speed signals to S2-S3
(3 routing)
l:':IDl-I:Ilz-II 8 layers S1 S \8 SF 54 P S5 S6 Default high-speed signals to S2-83.
(6 routing) It has poor power impedance
8 layers B 17 G 22 G P sS3 G sS4 Best for EMC
(4 routing)
10 ety ars S1 G 52 53 G P 54 S5 G S6 Best for EMC. S4 is susceptible to
(6routing) power noise
5= signal routing layer, P = power, G = ground
Common-—
mode Common-mode Filter= AFE=O{X|= x| FH E= filter E,'E"Fjoﬂ ZLEF—E—E
choke Lt M@ == AlaY 2elo] X|L7X] ‘BJE%OPD#, , 2xt 32 FEZ filterE
Filtere| Al | S22 Yets| 2= TS5 MA6Hoket fitere] E1HE Szt & QAEF.
o
S
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7| & EMI, Burstoll A Failo| X[ 2H 224 Hetnt 7|78 HAS =2 EMIO|M = 3dB 0|4
opro| A1, Bursttl M= M3 X 7F ele AEfZF =RAck of HE2 2F Casert ZEH|
of A1, S FutLIt X 21, FE0| d|sf 2= AtO|=Tt &HX| gfct TefA 2

Signal otct damping M &2 Eot FACtH, i st= A[ZH0| BF oA &=0§

=c}.

HoZ
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. B% REBMA0| Brgsofol B Wk
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