B IR S B KT

) H#¥:  yyyy-mm-dd
WX H - yyyy-mm-dd
WX H - yyyy-mm-dd
fLHE: H - yyyy-mm-dd

Wy

HUAWEI

EABRAKRFRLF
RRARBTE BALIL ST



W

HUAWEI l%lggﬁl? EEE%T&LW Ij\]ﬁB/L\\ﬂ:

5 A 1 P 3
7 AL R e 3
7L L 3
702 A T 4
7.1.3 Ltk (Clearance Requiremints):  “Z¥[H] [ BE(AIrGap) ...........ccovinnnnnn.. 5
704 B SR T 6
04 T {3 -2 S PP 6
7.3 L T 8
74 BB SRR . 9

w2
=
i
w
=

2001-08-27 WU, RS



W

HUAWEI %ﬁﬁ? EEE%&W Ij\]ﬁu/A\ﬂ:

WE .

A ALRXAMASRIF BV R AR (PCB) _EffL. 1AL nT DU RO 4 e 2 AF 945 (Through
hole), -t mJ FIMMOERL 2 [AFE L2t AL, — M — BANIR]GE TR0 1 TR s i, s
HNIEORRF A A IR, BN Tk .

7.1 EFLEIHURE

ANBIE LR DAY AR S 2 e 2R R), I LAV U A S AL N R G o i HL /NI LA R
25 A H 2, BT AR TAE AR iR o 6 TR s R e v, 2 /ANt £L

H/NE FLAE IR I A 2 s %2, P Dhve v 3 S HotE i Lb @i T i = . BIIRAE, FeAlldniE st
FUI) = ek -

NI ALy FH B N ]

NI LA /N LA

NI FLAE IR T R

LR A TRAL, 703 R R MR % S5 2 M PR . 7.2807.475 1)

TR TR i) Lo

711 EAER

it iefLae, BUE & e LA R RS AR B 2 T A Ze s i) o — MR Z0 R
RGN — SRAETE N, AL AR DA AL R T O T R, R Y
7£0.010%10.028 95~ 2 1] (K T15 4 T2 o B RKZMITk48/ MESLIN I E AR .

X Ed AL S, LRIV E, &N ST Z IR TR S IEB A . ML
HAWH A HIL s, AFFZ NSk, /N Sk Gk I LR L, TR 2 En
AR HE B A — AT — RPN T, kT Nk AL, 4 /NG S LA 32 HE S 71— X ED AR it AN
P FLR Gy, i BANL 20N R TR, JF B S8 AR I 1]

LA HIAR  (Electroplating action)ANBg FRAE R I L (skinny hole). fLiRHE IS HAR /S5 HI4L
AR . 0 T0.063 5 ARV AR, FLARANY. /N 10,0105~ CHI AR T A 2 ) 0
A TR YR 4 DA S AR R = T KD o

JITA IR Z N T /N AL AS o 2 B ENIARCRIE f R RS IS, NORT AL Rt RE S
LR ZIMERE 3 e, A B R G X lo AR T 25K B3R BB FL A AR T LA I
BRA, TSR I IR W R AR 7 ST () A AR R T2 B IR R B S5 G X SRR A
SRERE M AL ZevE. DAJCSRAR IR A o3 B AR 1 7 1 22 5 B AU L.

At LR IO G B RN 2207 5 XMIL-STD-275E41 T =l ol 252 1) s 2250
Pi: ik C(preferred). #nifE(standard). B4~ (reduced producibility). ik se S (specification)f i
PRI 25 Ty, TR 8 SARME L I A = 5 e — MG SCRYIPC-D-300G
(Interconnections Packaging Circuitty Standard), 617 7 5T k= s SR MG B, 5% 05w LIrng
AANE . £ 7.1-7.3 %751 T MIL-STD-275KI fijfL N 2%«

B
w
=
?EF
w
=
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TABLE 7.1 MIL-STD-275F HOLE DIAMETER
Reduced
Preferred Standard producibility
Minimum hole diameier® T3 T Ti5
AT ix the board thickness,
TABLE 7.2 MIL-STD-275E HOLE TOLERANCES
Reduced
Preferred Standard producibility
Plating allowance® {0028 01,0021 (.001 4
Plated hole diameter tolerance’
Hules 0.0 5—L0.030 . (00R LI5S 0,004
Holes 0.031—0.06] in. 040 0.006 0,004
Hole alignment allowance’
Board <12 in 0.009 L0 (006
Broard =12 in. 0.2 0,009 0,00
Reguired annular ring
Inner laver 0008 (LIS 0,002
Outer layer 0010 00608 0,008
*Not part of MIL-STD-275E. Sundard plating for digital boards is 1 ox
(0,0014 in.), For fine line fabrication, some manufaciurers ase 1/2-0z (L0007
in.1. Plating allowanees for hole diameters are twice the plating thickness.
ncludes allowance for variation in plating thickness.
"Sum of hole location tolerance and master pattern (etching) accuracy as lisied
in MIL-STD-Z75E,
TABLE 7.2 MIL-STD-275E MIMIMUM AIR GAP
Reduced
Preferred Standard producibility
AfT gap
fior wave solder 0020 R 0.005
#This is the air gap required 1o prevent sofder bridging, Larger gaps are
requirerd by UL, CSA, and TUV safety regulanions for protection agamsl
high-volisge arcing,
7.1.2 WHAESRS
2001-08-27 FRBUITAT AR B 5T 45, L1315
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AN FL AT LA BN T B AR (A B O A, R R I R AL I re B I
HEIHIRR L. B IIE G RS AR R oE, R7.2%0H TIX RS H HRE.
@ 1% 7% & (allowance)
@ LA
@ LX) A
@ T KHIAX

AL T D AU B AL, BN L LA LA BESE F0.001-0.002 58] JZ (1) RE, fid AL
S, IXFE LR S IO AR L R AT /N 70.002-0.00455 ). BEAL FBEFLALIR . 2500 “ S
7, AR R RO R WA 718 T 5241 (Finished hole) ]S 545 FLRT (12
o R R A, KPR RO AN T ORUE A 4R 1

—l"| - — Finishied diameler
— o DOrilled diameter, to
accounl for plating
thickness
| Plating
P thickness
| £/
Nt
I- -
Compeneit 0 .
lead - '_\_ £ o
(i present] T

Clearance for

znldering

Figore 7.1 Finished hole diameter versos drilled diameier

HifLEAR TR PRUE AR RE R, — T LA 2 e . LIRS A EFESARTRN
0.03240.003in. fLARAZEGIN T IR 15 il FLINfLAR DA 0 bE I F A BUA K — Ao IXAE AT L
iR d /N LR AT AR B I 23 (R g o e R, O FLREWN 2 AT SR IR e b . S5 — 7T, &K
(R FLALARAS REFE o 0 R R R B A ), e DR Al B i A5 K —

SLHEF A BT X 2 UL UMW 22 o Bl LAV RG LIS PR i S LR R ) B A LA 2%
R FERC B R A R R SX e S 2 i AU AN RS B 1 A A o) 55 7 2UAN & 58 4 R
f. HlE RIS I T FLHES 285 (Hole alignment allowance) 3k £ 75 BTt (4L 5 5 4 4 A0 1) D
7o HEN A AL FEEEFLRIHES w22 o

S 7.2, LSRR X TR 1) B SR 3 23 PR A R BEFA X CAnnular ring). i SR ALIX
gy, KRB X AR NI A i, XSO Y (breakout). 4n A J7 4t 42
Wb B FINS, Sfe S fLN S B . R R OCHEEIAX. (required annular ring),
S8 ST IR AU 2 I OB RA DR R o 2 SRR PR A1 4 T L BN A0 I i A 2 () B — 5 Hh 5
CEALE R —28) B OCHEIR X N0 R fIME, A SRR T IE e CanEl7.3[17R)
ANb I A FOE TR S, AR R A ] EERE R A O A BRI AR AR

2001-08-27 WU, RS ZE5TL, JL13TT
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Mitimum drilled
diameter: hole HLD
Meximum drifled
disrneber hole + HI
Point of
thinnest
i!r'l-l'lt]ll:lT' I'HIE -
o
_\" FPad
A g
™,
A ™,
Trace H ’
ale alignimetil
\\ “* Gllowance (worst case):
Ha
Figure 7.2 Annular ring surrounding & hole drifled in a pad.
Worst-cage alignment
errar would normmally
gul off pad (and via)
P ad from trace
Trace
Bulge on trace side .
reduces breakthrough, Pad without bulge
Even with ihe hole displaced, is cul off from
there s still a conductive brace.  The joint now
path all around the via. depends only on the
connaection between
Recause the bulge is the end “_F the Lrace
on the trace side of and the via wall
the pad, it deesn't iess than 156% of the
"'I-i‘['[l'!!'f' Tn'|1.t| ﬁ]t}'t'."!ll.‘t,!! Wid l'.'tl'\'.".l.l'['l.'*."r"'.‘ll'l.t"
Figure 7.3 Bulge on g pad osed wo bolster an annolar ring at a trace junctore,
S/ NS E AR A DA R 7 Aot 5
PAD=FD+PA+2 (HD+HA+AR) [7.1]
XHL PAD = f/MEREEAR, in.
FD = 2Ok MLEAT, in
PA = A, in.
HD = fLEARAZE, in.
HA = L0 55255, in.
2001-08-27 FERBUITA, AR BLL 5 H6UL, L1371
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AR = TRROCHIRX . in.
IER A LB R -

HOLE = FD+ PA+ HD [7.2]

XHHOLE = IEMiIfLER, in.

FD = Bk /N e fLEAR, in.

PA = I &, in.

HD = LA A % in.

il 7.1 PR EAR A

RV B FRAE 40.063 58], IR FR-A G HLES AR -

TN 5 R FRATARALN A, FL45 40.015510.0205~] (K1 ks B mi30%.  FT fig LR/ R
~F40.01595 ) o IS B FLE AR A ZEA LR YF, +HD =0.003 %),

HIPEJE RS 1 0Z (0.0014 96~ , XFEHIPEA R PA = 0.00289% . #1810.0035 ) &
PeArivk e pr il e /N se FLIG BLAR W FD = 0.015 5&~F . F45 Uil i L B2 R F87£0.021 £ 0.003 5%
SEOCERTIAER AN I .
XHf
HOLE = FD + PA + HD = 0.015 + 0.003 + 0.003 =0.021 [7.3]
TNHBATHE —F L7, HA= 0.002, FRIEPERAITHZMCHES, AR =0.005 5.
DA RS A% A =
PAD = FD + PA+ 2 (HD+HA+AR) [7.4]

= 0.015+ 0.003+2 (0.003+0.002+0.005)
=0.038 (F5f)

KRR ER OREZORIFES A LSOO K& fLERI M. EIL—K

HE U

7.1.3 EHFER(Clearance Requiremints): 4% [a][&] k& (Air Gap)

ER ik b4 Jz - Ccopper feature) 2 [H] 1) 1] Bg 4 bl 2= SRR o IX AN ] DLB I 31T T2 LR
HF o /N SR — T Uk PSRBT AR P A i e 28 0 2 18] 7= A2 v e 8 I P B A i iz 2
(i) 12 [ FRASOR R A5 P T 78, AR FRAT 1 A2 R 2 Ky R B o

U AAE NI T AT LS — AU T T A RS AE 2 FT I RYE . b e AT ) ATHB
nominal features i) (1) ARG . FEARHFAEE T AT T EAR N KA )R BT 1R RS, 2RI BE AN 2 4L
FHUEEACEIE R R . 2 H 2 IEF (solder bridging).

TZN L2 A TEE G BT AR I o IXRIAS 5835V B0 AL 46 55 12800 T 31 FAH RS |
BEdT . i AR S5 — RIS . e ARG R i P 0, AR, SRR T REAE 3
SIS il v < &y B = AN S 11 e D S S
® iz T 2R A Itk
@ LN T ik
@ 2k i (Required yield)

#
=
i
w
=
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IZDRE TP R RIE R R AR, A e (ILA.5.1.475 50 T AN ZL 55 A I RUAR ) w2
HWTZAXRM NS B HiRZE B (Worst-case clearance)i, E2 M IF 4% /< ] b ook 2 2% 5
NFEo MTRY R ML A 712, Prll A fE IR 5 A 7%

P75 [P RN T Pl 2 BRI EC T2 T VAR SR o A AT o LR A gl e
B RIGHCHH AL IR . B, sl AEH] o

FORFUE (Required yield) Ot TR FIHIM L A WU R EARMRKITE, ART DAGERE N A
PR — BT T i BRI, (HURERR, T IRMEAEH T, KR 26—
1) K A7 ) 98 T A (1 Dt DA 55 67

ANEERR R AL BENUII B GR o 1 2 A B8 7T Ay NG A2 () LA AE AN BE 7 4 Bk
o FE PR L A SR 2 ) SR AP R I ] 2 S

7.1.4 ELFEEETIE/NT

ENTRIRR IO A HEA S FURHORAE L, Prli (K2 BE T0F— RIS L. s 2t
FLZ I REL T A PARCRZHAAMR LI AL, KEIHRZAEAT ZEAE A A 1 AL 2 TR 2
P AR I o L2 T T DA S PR AT I e Bk D i A2 K. (Numbers of track). LR A=A (1 P AT I
FLZIAAT Lk, WU AR = HAR AT I I fL 2 [ (2 A7 — 2 =2k . X T2 R, AR
ERARELA] 2 TANR AR, RO R AN S BT, IXHEBAT Tl Al LA/ o o ) 2 <)
el B 4 B 2 1R 42

L AL (Trace pitch) hy PR RAT &, SR AF 0 B PR T E e DA B TRl e, 4k
T I WIS H (R, ZeBE R AR IFE LA DA R B NI RR  FEATT, BATTTHR AT
Zepi (WAR ) .

MG ALIR 2, BT DASRRRAE Al e o 2 D FLBT B o A —HER AL — A Aok
B AT L EANE AT L FU B AR B R . e/ B Bz R C i AL
FEPTREAT K KRB — MR Z R FLIK AR AT Rk -

vig spacing

Effective trace puich = [7.5]

tracks

BN, FRATNAZATE SRR O ER X . AL ] AT R B R
AL R AR EOAEL S 20 32 [A)ARAk . S AFmh o) AR ORI A 2 25 B AT oD b )2 8. 55— 7
T, AE OCBREER X B B e/ 23 A TR L PR e T 3 S50 =+ 1) T o

BEE ARG PR PR AN LB — AN 5 PR e /N RDRR A LA S 2 T80d LI S/
Mo IXFEBCUFE ] ATEAR A — A0 A A 28— AN AL, i EATFR LR Sl fl. T
DIPEFRE (281, o FLAY AR A ) B % ¥ 90,1009 ~F b AL BBl EE ) o 6F 13 i I
i, LA B RS B AE ). IPC-D-300G & i3UAf HI 4% #H40.100. 0.050. 0.025%%+) .

AHE R
o SEEIEALI EARSE MRS LA L EROR
o PRERGTHBAL A Z MR CHEIAX PE,  SHEPR DR S DL A

B
©
=
E
w
=
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o BN A AR AL o, A B AR T P
o AR RN A O T A SRR B e, (S R

7.2 T AN
AT LA X I 25 A L . LI ER AR /DN, Wi S & 10— ook, HnT A
%54 B (R S

o LALeTD,
DE - DI

X Do = WP N4 ILE R, in.

Dy = 1AL B EAR, in,

T = BRI R, in,

€ ¢ =HLUEHOM BRI A HL i AL

C =nIfLHZHF L%, pF

[7.6]

W RS EEE T AL EAR, B AT A 2B WIRIRI A 2 fL AR,
DURf PR TR ) — 4P (Ground clearance), At ZEo /N 8l 2 oo i b s, Xy gt fL, 7
bSPTIR — s 2 AN S A T

AL A IRE S e S 0 LT LT AR SR, BT AR e, 7.6
R — 2 — AR, b L2 T I AE 2 LRGBS MR 2o, X FE FUZ IS fl
WD R . ERZHIGOUN, FAEAREHIRAC, AT &,

W RAR IS AT S AL A, WUV AN BB ORI . — B T
B, R AT R RS E ) )5 P (Scaling principle).  Hugl R B & e 3 L He AR R 434 2 i
FLSEBRIEULIIXAS,  BRAb i Xt 2 L

Bl BE7.48RT AR RS, AR AU . X AN100: LR
L (FERMME BRI o R AR T BB LI N R, EARN L1698, B T P i A
HAR 2885~ o MOV 4L e 5.0 95~ o IXFEIIAS K 2R N 11.0PF,  $%LLA5I sk N 10065, 5K
BREZEAO0.11PF.  CGERIXANEFR A EAE (FR-4) H, B L £L s 25 (1 S B 2 3 202 0.5PF)
Z LAy A, 2 BRI R F 2 LI FL A T 5

2001-08-27 WU, RS
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Solid aluminum
foil sround
Pad plane

Figure 74 A 100:1 model of & via,

PUERA LEB LU T SEBr iR A S #4276 NI 45 2R

(1.41)(4.7)(0.063)(0.028) _
C= 0.050 —0.028 =0.053pF [7.7]

A DA 3 38 FEAAHT, 17 A R R ZE AN T B
T FLA50- Q R s AT 2 KW ? %504, 76, R FLIATIE H1110%~90% L TF i 7] ik

T10-00(Stepresponse) = 2.2C(Zo/2)
= (2.2)(0.5)(50/2) [7.8]
= 27.5ps

27 B M2 — AN ARH HE K I 18] o
LR AR AL ZTAR 22 A5 B AR TOIN ,  U EA2 e) S B I R A o XSS ] UK )
P =1 SR AR K LR B LA

AR

o ALHRAREATINER, HAEARE /NN EAR /N
o IEALRTF RN L BIRR AR FE AL IX S, Xl 2R

7.3 EFLEIHR

2001-08-27 WU, RS #1071, F£130T
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X LR B R U, LI R L i A SN 2, AR LA AR AT R
RESLRYIBRE AR, B B EOER I — D oofF . AT R R LA B A T e s R 55
U, K6 B A ML e B (R B vl

S5t LA H It A D AE AR = S 3t 2 K s R . WnESER, MRS EA RS
R B U ZAIE, JF HAEB RUOFI— A PR RE AR I G 55 1 F B o TN A7y BRAE JE 12 i Ak v
BHETA0, AT S8 EIFARI . M4 i A 21 At 2 A 2 AR L5 N TARMEZIAN ] AL 1
HUE HUREIT BN«

L=5. osh[ln(“dh] +1] [7.9]

XH L= AL, nH

h=dfLKSE, in

= fLEAE, in

BT 95 N T X EL, AR I B AR SO fL IR = AR AR /N 52 o it e LA 8 ) 2 )
HLIE = A 3R 5

W AE1.15, TATAT LA RINT B L AR S, A i FL T A
[EFinac LT

H = 0.063(id fLK &, in)

D= 0.016 GFfLEM, IND

T10-00=1.00 C EF-#EZ, NS)

4(0.063)

L =(5.08)(0.063)| I =575

+1|=1.2nH [7.10]

L
L =
T10-00

=3.8Q [7.11]

AL high frequencies,
the eireult at A
should =ee o low

'.n't]'H“-!_]:'illn’.:t' L'rr_'l'ﬁjt:ﬁ‘l'l Surface— monnted
nower and ground bypass capacitor

+5-YV wia
I Grownd via

e - ‘*'J"_— -—-=- _~ +3-V¥ plane
— L N R . T Grownd plane
l &)

Figure 7.5 Mechanical arrangement of 2 bypass capaciior.

3.8 (1 HL LA AT 28 vy, AN AL DABF it B R (K M it o iy HL AL BHAEAE % 7 2 AL
B PE 3o, A  BR S I K FUARING BIAR L e A AR Y (1 3
SRR BIFEN o T 0k HA PN AR AT e o DA A S8 2 (T HLRK, SRRk Bt
FFIEZ A 55t v BELAT 7T RE BRI PR R A2 2 18] (R BT, ABCBE HL U2 AN 2 A2 0 FL T i R 1
VRN FAT TR 5 25 18 55 M i A I HL g, SOATE B2 R L. AE3E PR, T 55 %

2001-08-27 WU, RS 1101, F£130
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HLAAR AT LU RIBe 1 7 X T, BRI Bl 2 [RIBH ST, A8Ckeh L2 (LA ETHERHEK
), EARKNLI6N A WA T A EAE— i off (lumped circuit). 1.397%10H TAEA RS-
TR PR (A R R, itk el DA e TR I L

T LMD I R B A FR-A I AR F, FLL(E N 696 o IXFEARCEARM0.5 B . IF
I I 5% % 2 (A BE K T OB AN AT IR 2R

W BT AR R, PR ST B o AR A IR e DA BN A AR R AR, X R Ak
e BT R A B R G BRSSP I Ah T BT 4%, Digital knee A% B, At AL
PVBEHUINR e W R FRAT TR ETH IS RI9RY, JUDGT i Fi 2% ) e vt o LBl T FRAR8 G o 72—
Y0 R P45 21 11 45 T T Jo Ll A S ) 38 LA s R Y

AR

o RLSLHLBCEAL ST LA K 55 R

o BT HRH A 55 L RE SO AR
o AF T L THIN TR AR R 23 A8 HLYS 55 i SN IR HE

74 HERPEREEARERR.

TEZ JZCP A IE—AHZ o Bk I D24 2% P8I — A 2508 [A] L 37T

KI5. 230 H] T IRIFE A BEAC SR B eyl [T o el VA TN, R BRI A5 5 BR AR Bl
IR AR .2 A A b2, IS — AN 2R Rl e 2 25 S8 A5 9 et (IR
W, JF HAE R S 8IE R Tz,

5LAEI.2 R, AR TARM S Izl JUAN M, BAAHIE . FRBEBR S [ 2 [F]
Feo B BRE 585 TE P EEE, 1% AE TG 58 A IR B,
IR 5 B AN P BRI 2 8], Dk [ P 37 e A 3 2 S (R A, R 2 iR [l it i ol 5 45
G T IR M

KA TTAS HLBEBAIAE— AN = AT 42, B DAIRIA nT DUR 2 2 i 3 Ak = o 48 /5 1)
JR RT3 B Y R IR AR IR R, R A LR, X2 DR 3 A SRR 3 4

NPT A R R B S RO R R U R BUS AN, P AR I 150
WA, XA AT LIS g5, RIPA STk 1 e i dm i e A S5 1

XFMIE RT3 ) — N R 45102 N 2 I G B/ T A5 T A0 2 (M 2 B S o 715 AR
SR HP T TR A T AT, BT RU LR T AR B

IAETRATAEREA LB IO —A “AK5 7 1B, MARIBIEZ R AL A5
LIS 2 B N JZE 58 R T2 R 1 B AR B AR e ?

SR AT — AR A, EE S LR EUAN BB IX — sk, R P TR
— R B PZ T E R R X FEHB RIS AN BE R AT TSRS 5 10 R U S 05 S A R R s A2
mah. MM AN T, HP ARSI NEZ R, I IRATRT LAE tHils AL 2 i s
TSRS RS0, T HL R TS S RIS ARG R AR N AZE R AR, T AT An B8 22 A8 X9t

o [ 1R AR ) R AR 2 Rl TV, R AL HAT R PRI AHES

(1) {EAm I AZAE mpd 5 5 B AR E R R AR, AR ARG ORI AE R — 2 .
2001-08-27 FRBUITA AR ABLAL 5T #1271, 131
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(2) AL 5 S HBORRILIL I, K2 f5 5 LG 2P e Z 12 1 [l

(3) WA —AME T LR — Al L, DU LE[RIA AT AT BAAE 2 [ Bk .

(4) PRUEFPAR IR KA A LRI L. KRR I ALRM Ty, EAZL—Ef
FIF [l F A 7 = Rl Bk e Rt £L

ANEGE PR R AR AR, X R ARSI ATARE . 5, SRR BRARE S 5 2R
T, SIS R BT DA — SR B AR R AT T, 77T e 2 3 80 L BT
BEAGs o=, b T3ROS ARABILST, DRI ERAL IR 58 .
— EURH TR AR, DR L BRI .
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