ST i R

K& SMT 89 & F At F & 4 a9 AL 5 s AL A7 A8 1L, PCB 3%
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AF At PCB &9 & & 2 A fo L34S 4 BHAT F A28 L LR P AL 4%
FLAMFSEN & EEM, FRAT SR T WM, %L PCB
FPERIR R T TR X S

3 B4R

s THMEFREEARRUNETAITE,

s THEETER . GHARANF G K695 5k,

o FREEGRMIE,

o TRErA AR KM AT &,

3.1 EEWHRmMAENA

PCB {932 FH i #7924 2 7 B MO B8 75 L o T JC 2 16 PCB I
0 e A L F S B R TR TR G B A 2 SR AR G B
H, O TR LA TR (5 S R R R AU B . — AN I
B %2, AT LAAE 2 J2 0 ok Ks A EMI & 4% /9 S il

3.1.1 FI2EX

TEBTH 2 IR PCB Z A, BT 4 5 2R 4G v % 1 MU | vl % A 1 R
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WEZ R PCB &2 M IR B, & )2 454 )2 2 PCB R B A TERERY — 1 E 2

3.1.2 ZJEHmmARE
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TE AR AT A 1) R A L R IR BB A R G AR . ZEBCRE NS A 2 A
JZ 9 BRI AR o SR A 8 1 7 B AR R B R A T A
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PRIERS o
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LAY2
LAY3
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— R OL R AR LUT RO AT B 2
(1) JTPF I AR 2 T O 5€ B8 1) 37 1T B OO
(2) THBFATMRLIZ

(3) BT A5 2Rl BE 5 M -F A 4R

(4) RHAEZ 5 HZ B AR H X,

(5) ERBEEA — MR U

3.1.4 EUNBENEK

AR B 2 B9 LA B, AT DL B 22 HE 22 R AR A B P A IR BT . AR TRE S 4 R
B 6 JZ AR 8 JZ A i H WL A SR A

(D H W4 JEREZ WM 3-1 . X Ty % 10N 4 E AR 17
F) L, TR 3.

£31 HI4EHFE
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e EEEEE) (TR T — W S B I A
e £ TOP 2
fio
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: e o AL R B S A 9T TR BEL BT Ak
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E— . TSRS (5 IR 4
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A

o HIHZ AL E BHEHA
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« SINO3 AL E GND 4B, 7] L) Ji 3k
Lt A5 5 . WA N HL R AT LA 2K
Hu B AN TN SINO3 B A B 1 T4 fn

SINO03 J2 {5 5 %A AL+

] ko

-

b
il
Bl
Bt
s

211 [ ]



pnitm i Altium Designer 21 PCBi#HtBEAIEH (SR EHK)

VES FREN RSN

0.7

Rl J5 % 3 254

o MEBE ML R ERMS

o BAMESRHECS )R HIERANAE . 5
fE s B AT RARE . A 5k d
SRR

]
!
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-
TH

WX Ak 3 R R 4. F RS BR 1R T A, BT e R
K1, fEMHT%E 1 n, T SINO03 Fi SINO4 AHAE AR 25 5 7= Az B 4, A 2k i 3R] g
ok 79 A - THI A9 A 26T WG I 5 25 4 5 RV 3 L AU R A

(3) WU 8 JZWMBZEEMUNE 3-3 IR MMk E 1 MuE?2,

£33 BERSEWEHE
B OB 1 B OR 2
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Mmmmmmmmmw R
s 15 12 1B 2| ] 5] 12 Bl g |- HELELEEEER
ik
R

|

B 10 BIRAER

* 34

JIN o

:
m

SINO4 1.378mil

:

SINOS 1.378mil
GNDO6 1.378mil
GND09 1.378mil
Bottom Layer 0.7mil

PWRO7 1,378mil
SINO8 1.378mil

:
:
=]

_ T
A Al
1

OP Layer 0.7mil
GNDO2 1.378mil
SINO7 1.378mil
Bottom La

3

1E R

ERFREATELNESE .7 PCB L] Track,Polygon . Fill &5 #47 3& 28 f1 K i
U, 910 Top Layer F1 Bottom Layer 542 1F A » BV L2 i 28 % 4 70 M 4 o 4% B8, %

A 2R M 5 B BT B AN 8T 3-2 BT
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R CETD FIE R 5 T 20807 18 3 A sz FLORS T8 28 1) b )y 305 18 78 4 L 5 1 2% (1) M
TrHAR A T H R E M )ZE , Wi 3-3 Bk, Altium Designer 21 7E 3D {585 F 7]
B XA IE TR,

LR HHL 7
H

HEIK
A

K 3-2 IEREEL K 3-3 R )Z2ELZ

P2 B JZ e T LA O R B A A 2 B R RN S R T AR A R R
THIE AR L AR L sl A A A DX Il 5 X i B A SR L A AR ]

3.1.6  20H JEM/3W JE I

SW I . SRy 1 ek 2 ) R I 0 DR IE 2R ) BE 2 8 K, A SR O BEAN D T 3 A
F TR RS 70 %0 RO LR ) HL AR BAR T3 Bl 3W R (W R4k i), LR nZiak 5 98 %
B HL 7 R EAH I AT A 10W TR0, G &l 3-4 TR .

BRI AL R b, 28 3 TR Aok %% I G 1 S BT A B R 2 3 W [R] R A9 I
B, B TH R TG e B XRS5 B B 5 R T 3 W IR, Lo s B M5 5 (B ALE 5 A

20H JEUI) - Ay 400 1 00 % B SR 000 o B VR AR X b 2R PN 4 20 H CH SRy A - T2 (9 B
B AR B B A R YR I A S H OV P T A 2 2 0 5 AR Y T AN T 22 Ta] )2 (A
FERY 20 4% . FEMR 0930 Sk 23 1) S 6 B T 400 B P VR 2 PN A6 L (845 R 3 L 4 T2
FlNE S AR T EMC, 2 145 20H AT LI 70 %6 1 H 37 B okl 78 432 M S 30 19
P45 TOOH WU AT IS 98 V6 1 Fi, 37 PR il 8 422 b 30 ¥ V8 A 11 3-5 BT

— —= 20H [=—
e —@ f— =
}

—={ W =+
3-4  3W JE I 3-5 20H JEN
3.1.7  ZIAME MG H
Altium Designer H', 2B M A g4 2 2 S E MNP, HAEKLERNT .



(D PATH R Bt > R B4 AR 6% WIET 3-6 FR i pREE S DA K. B
ATV E & A AR N 3-7 B, N R ZE ARG = 4% op R SR — A BT AR .
KTEPAESHBEN LT

o Name: 248 580, — B L2 115+ 2 17 2 o
W& ETIRRED . LR, 8 N PWRHZF ’?’\%‘”"‘
By (5EELE.EE N SINGIG) HEFEE, zf;m__

* Material: &2 P H 096 8, o] B0 A 0 i 42 =D ———
HEAT PRI S

o Type : MJZMREALEXT T2, 7% & Plane 5§ Signal, xSignal 00 >

* Thickness: J2FEE AR5 PRT HHATHE e

o Weight: JZRHJE, nTARPE PR BRILE , — R )Z 0. 502, E 36 $TIFRBHSM R
W2 loz,

B STM32r407FF R PebDoc * | (] STM32F407TFFER PebDoc [Stackup] |

Features .

| Thickness Pullback distance

B 3-7 EEEIER

* Pullback distance: H 5~ 180 F0 P T ) P9 46 (8, AT ek, — GE AR 20H JE0

FE: ALABEBMARRT AP ERETEZNAK H AR IEE -/ AH
ML, & &, R T Select columns i, 4= A 3-8 F &, AR # & Select columns. . . , it
A Select Columns *F#4E, £ £ F 2R T A A M) o 440,40 B 3-9 AT =, Bp T ¥ %
HABETEEEEREF,

Select calumns EN
Q, Search
i [¥]| Column m
@ &

e

e

| e

‘e

IS

lo

| &

| &

| &

| n

- — g — Up Down | Add Edit (-]

| Pullback distan-- | e | |
|— Select columns... I =
i oK Cancel
—_ ——————

K 3-8 EEFESE & 3-9  Select columns X} % HE

SHENE

CENETERE
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(2) 1EJZ B P TR L bR B OE Top Layer 4b, A7 ify o MG A9 B GE 2 8 rp P01
Insert layer below—Plane 4, W& 3-10 ffw, AT HFEi— AN FHEZE . S8R
4 WA 6 SR AR ANE 3-11 TR

E = . Insert layer above/below (£ L7/ F 7 dm ) L T o 7T i 45 & 69 4 X, 2 )
H Signal (A & B\ iE K ) Plane (-F @\ #i /), Core &), PrePreg (¥ B 4L k), Copper
plating (4% 4R) .,

| Features |~ i

Insert layer below
Maove layer up

Maove layer down

Delete layer
{
+X |
Cut Ctr Copper plating |
Coj Ctrl+C 1
24 Solder Mask |
Paste Ctrl+V {
Overlay |

Bl 3-10 s~

El 3-11

6 ZmE=

(3) E 2.3.4.5 J2 1 Name SCAHE W Z 2 WSO E TR Z 4,6 E RS )2
BARCRME 3-12 fis .,

(4 BN JE 03k B v A R RE 2 (6] S I A5 52 BOF T R KR R T RS
JZ 2 & X R fiE. fE Properties [l A H' (9 Board ¥ W41 ., BN 4 ¥ Stack
Symmetry (HEFRXTFR) - 0Kl 3-13 B, I B8 )2 B BT — S AN U0 45 DR B 55 330

(5) M 3-13 a5 B HUZ 19 )R {5 B, Altium Designer 21 737 3 1. Total _
Thickness, A] T 5 7~ HL Al i B AR JEL B, Gn &l 3-14 FfioR .



Layer Stack Manager

| @ Search

» Layer
4 Board

Stack Symmetry | «

Library Compliance | |

Layers 6

Dielectrics 5
Conductive Thickness 0.17854mm
Dielectric Thickness 0.93574mm
Total Thickness  1.13459mm

3-12 6 EWEE AR 3-13 WIZHE

4 Properties

Text | TotalThickness

Total Thickness= 44.67mil ’
| (x
Lo l_.lﬂet.'“r!'eﬁ %

[ 3-14 W71 HL B AR Y R AR L

R ARBME4LS S EMAE A, Total Thickness(SubstackName) 2 = Ff it F
ARG BE, Bl e R 45 & . Total_Thickness(flex) 3. Total_Thickness(Rigid) .

3.1.8 CFm s IR

ST Y 43 B AT T8 A AT SR AR R AR T A B R P+ LR AR B, ik
B AR S BR TSR WA T (R 2 A (R BE L I DAAS B Al AT AR PR AE 15mil DL B R
S0 2 30 I ABE AL 0 r D 0 SR 2 b R Y P RSP T 3 R L A Y I (e
B RE Track, 2 Ak ENES)2) . FriaHanE 3-15 P,

A3 EVFTH Z 5 A6 ) DX OB o BRI S D 4 3 T, AR T B 4% AT
W 3-16 Fim,

3.1.9 P2l

i HAE BT PCB AL Y- 10 AT BB o 570R  RI7E i 3 Fi S AR T G 7 P 9 T Y
2 Bl T S AR R AR R A B 2 I DA b 5 ik R DR A TR 9 DR 2 A A

CERTEREZDOR B

2ﬁ|
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TR SE A B AN AR S22 4 A AR 35 P8 PR 5 40 v 1) 2 B2 8o 0 1 T 32 23 D A [R) A L S X
SR A D B s B TR T PR A Ak A i R

B 3-15 [ 43 B 3-16 &5 - 1 75 i ) 2%

%JFXTEE AR U P BT, Altium Designer 21 S2H585 HUECE € L 23008 .
I ) BE AN 23 5% W) LRS- T8 A TR T O s P TS SR E SO Bl R R B (R VI AR AR IR AR
%E%ﬂ*?ﬁﬁi&:@:o it 22 3008 i 4 Ab 7 T 0T LA A A0 508 R A 5 LB A8 1 BT AN
HEH

HBI P BRINT -

(1) ZAF P H 2 08 i fg. 75 258 AL IE B Advanced Settings X i #E H1 i
Legacy. PCB. SplitPlanes #E5i, WA 3-17 fiw .,

in2] x

q =i Advanced Settings E

+ Syitem Changing these settings may result in the application becoming unstable. Continue only if you know what you are doing.
o @)
View Q, Search
Account Management Preference Name Status Type Value Default V. | Desonption
Transparency Legacy.PCRINternalGless Defautt Boolean Use pre-AD19.0 gloss behavior in singl...
Mavigation Legacy. PCE.Dragging Default Boolean Use pre-AD20.0 track/ate dragging beh.
Design insight Legacy PCEDragVia Default Boolean Use pre-AD21.0 via dragging behawior
Frojects Fanel Legacy PCBRouter PushAndShove Default Boolean Use pre-AD20.0 Push and Shove During...
Default Locations Legaqy.PCBTraceTuning Default Baoltan Use pre-AD20.0 trace funing processar.
File Types PCB.ComponentSelection Default Integer 2 2 Provides various modes for component...
New Document Defaults PCB.ComponentAutoplacer Default Boalean Enable Component Fast Place and Com...
Printer Settings PCB Rules ReturnPathignoredres Default Integer w n Retum Path eafq.mils)
Mouse Wheel C PCBMeshing Default Boalean Enabie vall model feature.
Instadlation PCEDelay.Via Default Boolean L et Enabled - delay value depends on the L.
Product I Legacy PCESplitPlanes User Set Boolean o Enable pre-AD21.0 spiit planes behavior ]
Metwork Activity Legacy PCERigidFlex User Set Boolean « Enable pre-AD21.0 rigid flex board plan...

» Data Management PCERIgidFiex. SubstackManning Default Boolean [Beta] Enable Board tab in Layer Stack...

¥ Schematic PCB.EngineX User Set Boabean o New PCB engine introduced in AD21.0

» PCBEditor PCB.EnganeX.Instancing User Set Boolean v [Beta] Enable instancing of Pads and Vi

+ Test Editors PCE.DRC.PerformanceMetrics Default Boolean e v Enables perfarmance metrics for DRC

+ Scripting System Schematic.indoStackSize Default Integer 50 sa Depth of the Unda operations stack in...

¥ CAM Editor Schematic.GroupUndo Defautt Boolean Enabiles ability to group Undo for simal.,

» Simulation STematicSCnLID. SheetSaex Defaun Integer 18000 18000 Horizontal schematic lbrary sheet size.

+ Draftsman Sehematic.Senli SheetSey Defautt Integer 14000 18000 Vertical schematic Bbrary sheet size.

+  Multi-board Schematic Schematic.DynamicCompiler Navigator.... Default Boolean Automatically refresh project view any

b Multi-board Assembly Erhamatic Terasinn | s drtidlistinn Lluar Gat Rnnlean - Frushles amti alinsinm durinn r-.—m--.°'

Reset Reset All Close.
0
BEEE | 7. - D8 - B - e: aF ] ]

Kl 3-17  Advanced Settings ¥t i fE



(2) R4 3/ X 48, 7] 7E Properties [ AR H T FFAH W 19 2 1 & S, W E 3-18 Fr
7N, S CAAEAD 5 2 e e FLEE AL AT R 3-19 FiR .

Polygon Pour Components (and 12 more) -

0, Search

Actions

evour | e 423

4 Net Information
Net Mame VCC3.3V
Net Class  POWER, PWR
“ Properties
Net | vecaav vl
Layer ' PWR

« | Remove lslands Less Than | 2500 sq.mil

Arc Approx, | 0.5mil

C I
R & &
~ | Remove Necks Less Than | Smil 9 g Q
+ | Remove Dead Copper
(%) Optimat Void Rotation TEIT (7 SEHA) FEifl % i JF
3-18 P ZMIEE X B 3-19 -1 CH 34D 5 5 10 £ 3 1 Y X 3

i F - 1 22 350 01 9 1 2 = 00

o SRR IIRE )G TR A AP Z A 4 B F T JT 4% Repour 4% 41 T B4 12 .

o ST E 1 N E] BRAK Sk B PlaneConnect i1 PlaneClearance 3T # 0 52 X

o PTG HE B BRD RN, 75 230 27 4% Repour #2480 . DL HE 5 - 1
B 3% 422 / TR B

3.2 PEImI=H
3.2.1 PBHPLEHIn @ Sl H b

D) PRI 5E L

FEPEBEGT PRRHAE BLBT . A2 Q. EA R BB, B T R&E P&,
TE WS N A5 5 A% i AR v A5 5 U B35 W 3 05 7645 5 2R 2 25 7 T TR B0
D) 5] (T P 3 B9 S 277 A — 1 IR ) FRLIAEC 00 2R A% i e 2 4% [R]85 5
TEAR S LI AT AE — AW T TR 5 B Hh AP0 VT S Rl 7 vp L e 4k
A2 SO — AU /N VT A S5 R0 e B AR R L £k AR PR 2. 1R 5
TEAR i ) e R v A SR AR A e A% 0 R P BEL T A 2R R A AR T 2 TR BT 1 SR 1 Y AR

EE R

ER

- EH
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FEARRSY o B MR PERELBT Y DR AT A R VR T

2) PR A E X

PCB $& {1 1y rit % 18 B8 2R AR 5 70 % i i B v AN e A O B A R R IE A 5 52 2%
Ve AR ARE . 00 HL I L H O 7 % i 2 b AL BRI R MBS — B i R S B A,
T S AT BB ) S VE e L IXRE A REAR B o2 B VRS i MR TR iR o . BT EE il
TE BT B L L C R BIME S B IS

3.2.2  EBIFLPLAY JiX

FEJEAT R A0 it B T I A ) LA O 2 12 e 422 1] 2

(D HHZRE. Ok Z Ao A BEPIL A T — K 2] BB . S —
BZH0s b, I T 2Rt E i 1.

(2) KPPy DU AR B0 2 )5 B0, A 3-20 Bizs . 45 PCB AR . i flu
P RE PR . SR R AR T A LR B RO I AR b R RE A 2 AR I A ] BEAT R TE L R
PARE AR A AT RE TR AT BT

SINO3 2,15 fa 2k
R BH AU
SO £1 1 2%

SRR
1001 4

[ 3-20  BELBT#E S A

(3) MRIGFZSHCE G FAEAAR SC TR R A TR E A v 3 B0 ) 1 3BT
2 HETH G Hh oA ) B (B 4 [R) INPfg BELAT 42 ) A P S 2 T ol AT AR 2% 194 ol 42

3.2.3 PSR

(1) 4k (Microstrip line) : J& B 3 7E A 0Tk - 1 9 B — S 0 5 4 Bl 19 10 08 A% B
LLAIREEL,

(2) AR (Stripline) : f&— 45 B T WIS F-AT 149 Hb P T80 55 H P61 T8 =2 [ 1 3 09 4% i
T2 PCB NEEZ.



=1

3.2.4  WLEUUSERYHIX AP 51500 i
)i

AT BT A Z 00, T 5 T i b 47 BE BT 458 1 7% B 0 45 140 =2 B 26 5 P R 6 B 1) gj
HESH. AL
(D) FHPLE I B & R HE T &2 450 4% 2 R AR R & T T ii;ﬁ

PN GERIE N

(2) M HPHE R ARIEE L5 &A% 5L 48R (oz,102=0. 035mm) |
BH KRS B 7% ) %6 (g Al T ) %) T BRI Al i R 2 L) 45 A JBRJREE LR HE R, BB (B
R 5 A R JEE L T L BEL R R K BELPL A )N

(3) WZHAT IR A, T EERE LTI

@ 7628 1) PP J 17 EbROHURE 23 52 WAl 1 19 S8 0, — R 23 i 3140 2 .

@ 3 5K 1080 WA FVFHLAE SN2 765 W25 5 6 A i 7= AR i Al 4

© 4 3 KU B PP A A ARVFEINAE—& . SWBE S BRI S,

@ Z 24520 PP FUS AR B HEF B 2 X Bk, Fln 6 ZEHH.1~2 f1 5~6 Y PP
F N 24—, 5 ) R A 2

-8

3.2.5 Altium Designer 144 ¥} )4

Altium Designer A #E43E T Rl A5 £ 10 B A AR E TR PCB & )2, Rt
B DK kA Z SR AT AR P Tools—>Material Library fiy4>, & 3-21 Fis,

AIEN Window (W) Help

Layer Stack Visualizer ' B A64_ZB77_V1.0.PcbDoc * | E] A64_ZB77_V1.0.PcbDoc [Stackup]

Material Library
Features
Presets

Measurement Units

SchDoc (1)
schDoc [2)

d3-21  FTIPM R A%

Bio H A 3-22 s B9 Altium Material Library SFEAE

(1) XFEHE 5 B miliin.pem mm A AT UIHR , 2200 ] TR L B2 AR

@ Copper plating process: #5441 T.7: .

e ENIG(Electroless Nickel/Immersion Gold): b8 4 (b S HEVIE &, &F
PCB R i R I — 285 M - — )24 088 £ 2% by 1k 4 M [ 9.

* HASL(Hot Air Solder Leveling) : #XUARRLEE - A1 PRI . 32 220K PCB Ay B 4%
FEASERICIRZS 19 8 3% FLTT , 7E 280 FUXUEE P )5 L 76 PCB ST 2P I — 2 BRI B )2

* TAu(Immersion Aw : ¥4 e b E -2 REN BERTNEES A%,
AR R PCB,
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Altium Material Library “
[ z = g |
|’l"l](‘v-ln_um|m o
| Copper plating process | # | Type [T/ Source [T]| Process [¥]| Material [ Color ml Sl
ENIG 1 ~ Altium | Hast | posn m B
HASL :
AU 2 HASL Altium HASL Lead-Free Lead-Free ®FFF2F2F2
15n 3 ENIG Altium ENIG MNickel, Gold B =rrercano
ose 4 1A Altium £ Gold M =rrrFe200
4 PCB layer material = e = o
4 Conductive layer material Afose Ll o 3 st
Foll 6 ISn Altium 1Sn Tin M #Frererer
4 Dielectric layer material
Core
Prepreg
4 Surface layer material
Flex Coverlay
Soldermask
4 Printed Electronics material
Conductive
Non-Conductive
]
Load... Save... New Edit ] Ok | Cancel

K 3-22  Altium Material Library % i fE

| * ISn(Immersion Sn): YL8) . JHEHIZ R 7E PCB Y — B2l 1082
e OSP(Organic Solderability Preservatives): A HLAR 1 IR , J& 76 15 ¥ 19 #2147 3= 1
| L PR Ir R B A LB

. @ PCB Layer material: PCB JZ# ¥,

* Conductive layer material: FHJZH K.

e Dielectric layer material: HAEEM B, A& BT PP A,
i * Surface layer material: FH M EL, 70 0 Z2 M AR 55 )2 FIBH KR Z 4L,

e Printed Electronics material: EJRI T8 8k, 43 0 5 5 b TRAAR S 0 TR,

2) AMENHIERZFH S kR L PP F i, & 3-23 Ffs A PP R A& AR,

Alium Material Library ﬂ_
R R
4 Surface finish process ® | Manufacturer Name Thickness ‘Constructions Resin Frequency Dk |
NG 1 atumDesigner [ppo0t  Jemi e i i 3 B
:’f‘ 2 | Attium Designer  PP.002 23mit 106 7% 16Hz 38
in 3 | Altium Designer  PP.003 23mit 1067 ™ 16Hz 19
osp 4 | Aitium Designer  PP-004 26t 1067 5% 16H 8
+ PCB layer material 5 | Altium Designer  PP-00S 2.7mil 1078 2% 1GHz 4.1
L Conauise Doy Bassnd 6 | Atium Designer  PP-006 28mit 1080 2% 1GHz 41
. Distidtc ayer material 7 | Atium Designer  PP.007 3mil 1086 6% 164z 42
Core 8 | Atium Designer  PP-O08 3 mil 1080 BE% 1GHz 41
 Prepreg | 9 | Atium Designer  PP-003 3.3mit 1078 [ 16Hz 4
2 ‘“':_:;‘c':'::""' 10 | Altium Designer  PP-010 J4mil 1080 % 16H 4
S 11 | Atium Designer  PP.011 34mil 1086 % 16Hz 41
« Printed Electronics material 12 | Altium Designer  PPO12 3.8mil 1086 % 1GHz 4
Conductive 13 | Amtium Designer  PP-013 3.8mil 213 56% 1GHz 43
BOSCOERL 14 | Atium Designer  PP.014 4.2mit 2 % 1GHz 42
15 | Atium Designer  PP-015 44mit 113 % 16H 43
16 | Atium Designer  PP.016 4.6mil 2116 7% 16Hz 44
17 | Attium Designer  PP.017 S1mil 216 T 164z 43
18 | Attium Designer  PP-018 6mil 1852 &% 164z 43
19 | Altium Designer  PP-019 E.5mil 1506 Al 1GHz 45
20 | Attium Designer  PP-020 &.8mil 1506 0% 16Hz 45
21 | Amtium Designer  PP-021 Timit 7628 am 16Hz a7
22 | Attium Designer  PR022 8.2mit 7628 4 16H 45
23 | Attium Designer  PP023 B.6mil 7628 0% 164z 45
‘
Load... Save_ New | Edit [ ] ok Ccanesl

&l 3-23 PP H L& bRk



(3) LM p de /R 425 PP R WA C S50, i o H R, T AT AN 3-24 B R 1)
Material Library Settings XJ1HHE . 7E X5 35 AE v, mT b 7 5525 Bk A G 19 @ M

Material Library Settings “
| Q, Search |
[¥| Column @
o] Source -
©  Manufacturer

o Name

escription

©  Thickness

o Constructions

©  Resin

(o] Frequency

-] Dk
S— 7

@ GlassTransTemp

o MNote =
| Add | Edit @ Up | Down

oK Cancel

[% 3-24 Material Library Settings % 3 HE

(4) 7£ Altium Material Library %f 35 HE B 5 0] 38 o B New #4188 075 22 19 A0
KB, i New #41, Altium Material Library X iGHE T J7 2 H 81— 26 S HCCAKE ,
iRl 3-25 s MRS SEBR AT BHE S £ 1S5

Alium Material Library u=i]
V| mm o

# | Source Manufacturer | Name Thickness Constructions | Resin Frequency Dk of GlassTransTemp
3| Atium Altium Designer  PR.003 2.3mi 1067 72% 1GHz 38 002 180°C
4 | Attium Amtium Designer  PP-O04 2.6mi 06T ] 1GHz 38 om 180°C
5 | Amtium ARtium Designer  PR.ODS 2.7mi 1078 2% 1GHE 4 002 180°C
& | Attium ARtium Designer  FP-005 2.Bmil 1080 6% 1GHz 4.1 o0 180°C
7 | Attium ARtium Designer  PP.0DT Imil 1086 1% 1GHz 42 002 180°C
8 | Atium Altium Designer  PP.003 3.1mi 1080 5% 1GHz 41 0.02 180°C
9 | AMtium Altium Designer  PP-009 3.3mil 078 % 1GHz 4 oo 1807
10 | Astium Altium Designes  PR.O10 3.Amil 1080 6% 1GHz 4 002 180°C
11 | Atium ARtium Designer  PP-OT1 3.4mi 1086 5% 1GHz 41 002 80°C
12 | Antium Altium Designer  PR.012 3.5mil 1086 6% 1GHz 4 0,02 180°C
13 | Astium ARtism Designer  FP-O13 3.8mit 23 % 1GHz 43 002 8o
14 | Attium Altium Designer  PR.OT4 4.2mil 3 0% 1GHz 42 002 180°C
15 | Astium Altium Designer  PR.OTS 44mil EEE] ) 16Hz 43 002 180°C
16 | Attium ARtium Designer  PP-016 A.6mil 216 5% 1GHz a4 oo 10ec
17 | Attium Altium Designer  PROTT 5.1mil 2116 % 1GHz 43 002 180°C
18 | Altium ARtium Designer  PP-013 Gl 1652 6% 1GHz 43 0.02 180°C
18 | Atium Altium Designer  PP-019 6.5mit 1506 4% 1GHz 45 om L
20 | Attium Altium Designer  PR.020 £.Bmil 1506 S 1GHz 45 002 180°C
21 | Attium ARlium Designer  PP-O21 7.mil Te28 % TGHz a7 o0 180°C
22 | Attium Altium Designer  PR.022 B.2mil 7628 &5 1GHz a5 002 180°C
23 | Altium ARium Designer  PP023 8.6mil 7628 5% 1GHz 45 o002 180°C

Manufacturer, | User Name: | PP024 Thickness: E3mil

Construdtions: | 1080°2 Resin: | 65% Frequency 1GHz

Dk 42 Df: ooz GlassTransTemp: | 180°C

Update Cancel
Hew Edit | Ok Cancel

& 3-25  IRAGET AR
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(5) FRHEE M2 )5 . 8y Update #40 , B aT hn 28350 #1 8F, 4018 3-26 F 28 , Source
2 B3R T User B2, LLX 9T Altium $2 4L 89418,

Altium Material Library

' | mm | o
[# [ source Manufacturer [T]| Name [¥]| Thi @ C io... [T]| Resin [¥]| Frequeny [1]
1 | 1080*2 68% |
2 | Altium Altium Designer  PP-001 2mil 106 72% 1GHz
3 | Altium Altium Designer  PP-002 2.3mil 106 75% 1GHz
4 | Altium Altium Designer  PP-003 2.3mil 1067 2% 1GHz
5 | Altium Altium Designer  PP-D04 2.6mil 1067 75% 1GHz
6 | Attium Altium Designer  PP-005 2.7mil 1078 62% 1GHz

F3-26  JHF A E CHRER

A R B, Bt e R A B RT . R R BRI RE LB XTI A E LA kL, R SR
PR I0 5 M B

3.2.6 BHLPLUFFEEH

Altium Designer 21 7] LA 8 2 v 38 OB o 18 b B BT 135045 21 19 28 1
#| PCB LMBHBL(E 54 IE. Tl —32 7R Altium Designer #£47 AT AL 2

(1 BJZEOR: 6 JZM. 1. 6mm HJE NZEHJE 1oz, RIZHIE 0. 5oz,

(2) TEHATBHBUHE Z 00, JE 45 PCB 840 & J2 JF i A1 e 5 .

O s DK HEAZSEHEE, BRI H Impedance # 4] LIFL ' Impedance
Profile B3R, il B HL Altium Designer 21 244 i 54 8} 8¢ # 4R 18 52 br T 3h g A A B4
i (3% & Thickness il Dk, A #5418l 3-27 FiR 19 & 2 454 .

# | Name | Material | Type | Weight | Thickness | Dk

F 3-27 6 EWEE4EMH

@ fEFH AT ARl Panels #i 4, ¥ $% Properties T #, 1] £ Board #3241 1 A &
M7 R, I 3-28 fis .
Q@ ZEH B XM, WRTEEZHS ™R, 2 %K 3-28 Y Stack



Symmetry , F A4 57 BIAS A LA b [l 4 10 2 28 s 19 2
HeZ X PR, RS hOon BREENEE X EA
FHIE B3 Stack is not symmetric ¥ iGAE , 76 _F2F
BB 3 7N A A B AN KRR rh oS, an L 3-29 s, R
GNDO2 Fil PWRO05 ) Pullback dist... AN — 2 (AL
A 20H BN, RN T YO, A AT I,
Mirror top half down HLEEFZHIEI W], 5 i Xf % 41 i
AT B

4 Board

Stack Symmetry |
Library Compliance | |

Layers 6
Dielectrics 5
Conductive Thickness  6.912mil
Dielectric Thickness 52.58mil
Total Thickness 61.492mil

[%] 3-28 Board #5140

Stack is not symmetric

Layer stack symmetry mismatches:
| Property | Subst | Layert | Valuel

Current layer stack is not symmetric. Please choose an option to make it symmetric.

Puliback dist... Board Layer 5...  2- GNDO2 20mil

@ Mirror top half down
Mirror bottom half up
Mirror whaole stack down
Mirror whole stack up

| ox || cancel

Pl 3-29 )2 2 X AR R A I

* Mirror top half down: Bf& L 2E&E4r, LA Z LR Z 3 &g N2

il 2 X PR A JZ

e Mirror bottom half up: B8 F 450, HO0NHEZE T H A2 E M L

S B X PR

¢ Mirror whole stack down: [a] FEGBANE)ZE ERE— LB ZEHA S INIA
B2 RGN ZE T E R MBS A E S WA ZE. Gl 6 28, %t

Bifg Z 5K AR i 12 2, Rl 3-30 s,

| Top Overlay

¥

Pl 3-30 1 T BRI R AR AE TS B

SHENE

- EEEERE

225 [ |



----------- Altium Designer 21 PCBi#HtBEAIEH (SR EHK)

* Mirror whole stack up: Il EBREAN T2 AL —DLEZE AT IR,
RIG AR W2 B 7 EHI AR T A5 0 B2
@ EEMA. EEZSEMHST, AT HE P Tool>Layer Stack Visualizer iy
A B AT$TH Layerstack visualizer X 4GEHE . 40 &] 3-31 7w , 0] 3 axf ) 356 4H O i B 1€ 1, #F
TEENER, LG IR A A ERB T R A, e REER Cul+C w5 §il it v 1w 2 57
i Al

Layerstack visualizer

Board Layer Stack |

| Show full stack Real layers height Simple conductors
2D - ~ | Orthographic camera
~ | Show layer names Space between layers

B 3-31 &JZAI Mk

(3) VEMBLBLRD S0P . ¥k J2 A 5 B33 47 0l ) Add Tmpedance Profile $5 41 5 %
i AR IR L+ VOB IO BB B3 L I 3-32 R, R 4 AR RO R T 4 AN
BRSSP H A5 % S0

[ |
Bottom Ref Width (W1) Impedance [Z0) Deviation | Delay Tp)
2 - N2 5.132mil 50 0.01% 161. M5ps/in
4 - SINM 4 681lmil 48.93 0.05% 175. 454p8/in
5 - PEROS 4. 668mil 50.02 0. 04% 175. 435ps/in

5.13%mil1 50 0.01% 161. MBps/in

Bottom Overlay

B 3-32 BH BT EC & S

] 226



(4 WikZZ 0w, F 3-27 dis SINO3 TS % 2 8 GNDO2, JEF &% )2 N
SINO04; SINO4 fy T 2% 2 4 SINO3,JE#H 2% PWR0O5, XFERAAGE .. HTHES s
JZ SINO03,SIN04 T B EL , FIHATZE, LR ETERSH ., ERSHEFH R M

i
WE 3-33 iR, BEMNAES 2 RFHRE T = ARMENEENNMSEHR, ERZ &
IR 57% F W 3-34 7R "
i
| I3 "
# | Name || Top Ref BottomRef | Width (W1) | Impeda... | Deviation |
! e | Width W) | Impeda... | Deviation |
Top Solder |
1 Top Layer ||;_ 2 - exD02 5.132mil 50 0.01%

4 - SIN4 v EN:OESE

| 4-5INo4 [668mi1 50.02 0.04%
5 - PWROS |
6 - Bottom Layer |

5.132mil 50 0.01%

K 3-33 HEHSH i

. (e
I Top Ref Bottom Ref | Width (W1) | Impeda... I Deviation | Delay (Tp)

. 2 - ¢xp02 5.132mil 50 0.01% 161. 945ps/in
| v| 2 - eND02 4. 815211 49.98 0.05% 175. 186ps/in
IZI 5 - PWROS 4. 815mil 49.98 0.05% 175. 186ps/in
|5:132si1 | 50 [o.01% | 1861 9d5ps/in

3-34 WG WS %V

G) WEESMHYL., FEREA T AR Panels #7240 , % 7 Properties T AR , 5t 7] LL7E
Impedance Profile £ ZH fll Transmission Line &4 /7P E R AE .

(6) 5 Top JZ Hilii 50Q 55 ML L.

@© HEEEBHPUECE XA Top J2, &l 3-35 Bk,

@ HHEERAE Impedance Profile BET4H 1% B AH LS80, WA 3-36 iR,

227 [ |
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———————— Altium Designer 21 PCBigit B A iEM (B AEH)

I

Top Ref Bottom Rel | Width [W1) Impeda... | Deviation

v] R ER NS I [o.om ]

~| 2 - enpd2 4. B15ail 49.98 0.05%
4 iImpedance Profile
~ s Ll LI e Description | Single_50
Type | Single -
Target Impedance | 50
~| 5 — PWROS 5 132mil 50 0.01% Target Tolerance | 10%
3-35 BEHEJR Kl 3-36 BEMKSHK

* Description: F T Ui B EC & SO, BYECE SCAF 24 7R .

« Type: M T UGS B A& Bu 22 405 5 S 3k s L 22 015 5 .

* Target Impedance: HFix% & HArFHPL.

* Target Tolerance: T & HARBHBIA2E, — L E N 10%.

@ 7£ Transmission Line $EI 2] H Bl 1] & 2| 50Q B FHYT, 118 H AL 56~ 5. 132mil,
Wk 3-37 FiR.

4 Transmission Line

wi
Simulated with SIMBEOR® software

Use Solder Mask
Trace Inverted
Eteh ™ |0
Width (W1) | 5.132mil
Width W2) | 5.132mil [
Covering (C1) | 1mil
Covering (C2) | 1mil

Impedance [Zo) 50
Deviation 0.01%
Delay (Tp) 161.945ps/in
Inductance  8.094nH/in
Capacitance 3.24pF/in

Kl 3-37 TR HmfE 5 HEU A AR

e Use Solder Mask: & & J& & FHEHL R LM 2. 52 XN A9 & T /7 #Y Covering,
Cl—H&M Erystah B, C2 H2E b 0 SRR E ,— M 0.5~ 1mil, X £ 2
BT A — 2 52 ) AT ] L (6 AR o) 1 o 905 BE A L




e Etch: MZIHF,Etch= T/[0.5(W1—W2) ], A [ B B& 4 ] & B & A L H T
LRI ZI R M5 R A R HERR 2 R A AL R P s O E N 0,
e Width: W1— %4k % . W2— & 21 Z 5 B 2 PRk 9 , % Etch Factor=0, M|

Wi=W2, Wz H, —f W1>W2,
* Impedance: T84 H HBHBT.

* Deviation: FHPTH2E, — H B 2EE,

* Delay: fZH#EI3E,

e Inductance: % B  FE 11Y AL R,
e Capacitance; & BLN7K ) HL 28,
@ SEPRA T Rl LR 2 TR B 1 Ry R B N B RS — 7 DA R T R
B LE PR B o BELC TSR 4% AR A 1] R B 1 BELBE 3530, BRIAAE 50H IE 1] Cay AL BT, 1 A
MITELTE) . B AL I T Enter SRV A 5 BHBTE 5o W% 4

B 1) T ey TR

EE R

ER

- EH

© KLl 5mil J5. 3% F Enter #., 0] & 2 W1 & 3-38 I 72~ 1 8048 72 1k, 152 22 1
10 % B Py, A i ] 5mil 46 95347 PCB #% it

4 Transmission Line

Simulated with SIMBEOR® software

Use Solder Mask

Trace Inverted
Etch

Width (W1)
Width (W2)
Covering [C1)
Covering (C2)

Impedance [Zo)
Deviation
Delay (Tp)

Inductance
Capacitance

o

0

Smil

Smil *

Tmil

fx

| 1mil

50.53*

1.26%
161.901ps/in
8.195nH/in
3.198pF/in

[ 3-38 BB TEIE MBLET

(7) 1154 SINO3 J2 Hisk 50Q (55 Lk 5,

O A B T7 30, e BB BT B & SR P iy SINO3 J= .

PSR N8l 3-39 s,

PEAT BT Z BRSO A

© TGS BT FE L B DURE 2 S8k D 4. 8mil, W] 45 2 B 4Tt 7 0 22 3 [

N L INE 3-40 TR .

(8) HHE B3R5 5, K SINO4 Fl Bottom J2 i Bidiiy 50Q 15 5 #8H5 i o, Bl 4 B4t

fic & SCHF 5 B, G 3-41 Fii

229 [ ]



------- Altium Designer 21 PCBi&it B4 1M (BRELK)

. - .
Simulated with SIMBEOR® software

Trace Inverted

4 Transmission Line

..
wi
Simulated with SIMBEOR® software

Trace Inverted
Etch® |0 Etch™ 0
Width (W1) | 4.815mil Width (W1) | 4.8mil
Width (W2) | 4.815mil ) Width W2) | 48mil | | %]
Impedance (o) 49.98 Impedance [Zo) 50.05
Deviation 0.04% Deviation 0.09%
Delay [Tp) 175.195ps/in Delay (Tp) 175.196ps/fin
Inductance 8.755nH/in Inductance 8.766nH/in
Capacitance 3.505pF/in Capacitance 3.501pF/in

& 3-39  SINO3 JZ Hsinfs 5 BT i1 4%

F 3-40  SINO3 JZ &L 58 ) i B AL (H

Top Ref Bottom... = Width (W1) | Impedance (Z0) | Deviation @ Delay (Tp)
SE @B 4=
| 2 - GNDOZ  Smil 50.62 1.26% 161. 901ps/in
@2 - ooz | 4. 8ail 50.05 Jo.os | 175.196ps/in
[v 5 - PWR05 4 Bmil 50.05 0.09% 175. 196ps/in
|v| 5 - PWRO3 5amil 50.63 1.26% 161.901ps/in
[# 3-41  Single_50 BH i B S

(9) FPHEEE Corl+S PR BHBUAC B SCOF SR 5 5 BE T BC & SCPF i 2080 ) 35 3
WE— N 50Q BEYUE 5 1Y Class, 7E4R 58 R0 tp 4T & 3-42 Fis I E .

x| width_s0 pa s =3
‘Where The Object Malches
Net Class ~ 50 - «
foL
WERE s o BEFEARA RIS
BIEE A Bimm e HEERIEEN, B, B, RS
(V) AR
1 - 550 (Single_50) -
B R BT =
Smil Smil smil [l 1 - Top
4.8mil 4.Bmil 4.Bmil 2 -5IN03
4.8mil 4.Bmil 4 Bamil 3 - SINO4
Smil Smil Smilll - Bottom
3-42 N7 JH BT B ST B E R



(10) #H8 TOP JZ2 2> 100Q 55 LR T8 (L.

O il + Hed 08 1Y B E SO, iy 4 N Differential_100, [8] i 8 2 415 5 2
Z% V.

@ 4 TOP JZ . 7€ Impedance Profile ¥EI2H Hh 1% B A 5 S 40, vl 5 W& 3-43 frw
IO S

Q TR TE 5 BT L, 5 2R B S E Ll L )R £ 5 4 I R K L A R AR A SR
B 3-44 B,

4 Transmission Line 4 Transmission Line

; !
w1
Simulated with SIMBEOR® software

Simulated with SIMEEOR® software

Use Solder Mask

b |

Use Solder Mask |~

Trace Inverted Trace Inverted
Etch@® |0 Etch® |0
Width (W1) | 3.697mil Width (W1) | 4.6mil
Width (W2) | 3.697mil e Width (W2) | 4.6mil fe
Covering (C1)  Tmil Covering (C1) | 1mil
Covering (C2)  Tmil Covering [C2)  1mil
Trace Gap [G) | Smil fe Trace Gap (G) [ amil I I e
Impedance [Zdiff) 99.96 Impedance [Zdiff) 99.2
Deviation 0.04% Deviation 0.8%
Delay (Tp) 158.463ps/in Delay (Tp) 158.479ps/in
Inductance 15.834nH/in Inductance  15.717nH/in
Capacitance 1.586pF/in Capacitance  1.598pF/in

& 3-43 TOP JZ 100Q EZH bt

& 3-44

@ HEABNAIE 100Q Z201E 5 L5 LI WK 3-45 BT,

| ssosnoesn | | ENGNR |+ | ¢
Top Ref Bottom... | Width (W1) | Trace Gap... | Impe... | Deviation | Delay (Tp)
|
|v 2 - ¢hD02 4. 6mil Omil 99.2 0.8% 158. 485ps/in
| 2 - cKD02 4mil 1lmil 9.4 2.6% 175. 467ps/in
~ 5 - PWR0S 4mil 11mil 9.4 2.6% 175. 467ps/in
|
[ [ ey ENNEEES: o | 158. 485ps/in

& 3-45

Differential 100 PH 4T B & 4

100Q B BH B 1 2%

231 [ |



pnitm i Altium Designer 21 PCBi#HtBEAIEH (SR EHK)
AD K ER T RIHTEBBEZ 0 00Q [F 5 ML v LK 3-46 iR,
550 (Single_50) | | D100 (Differential_ _ [+ | _H_

|| TopRef | Bottom.. | Width (W) | Trace Gap... | Impe... | Deviation | Deiay ()

v 2 -0z Smil Geil 90.77  0.8% 158, 338ps/in
i [~ 2 - exo02 it ey 90.37 0.4 175, 6728/in
) -

| I~ 5 - FRO5 4amil Tail 80.37  0.41% 175.672s/in
)

y |- B | EEl - ls0.77 [o0.8% | 158. 338ps/in

& 3-46 Differential 90 AL AT & 4

] 232



