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Figure 6.2 Split termination.
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(AV/I2)  (AV)
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AV = ERHEPZ R EZ, BALV;
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45X6.22 FPIMEZ6.21 M. 2 IR 2> DA R R2FIR3IH FLR DI AE
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WRAME SRS, FA AT AT E ATV HC B RAE — AN HLZE b TORE (1R 28 UL E H
P R RE 1T 24 DIRE )R IR IECL R R e PE . 2 WLIKI6.11.

+5 ¥ RO
[~ o 5}“ '\-\.|
: p— f -
- o S -
~ - a
—t__J____,J; — / L K ’,%k.
Ry = 4ps SRy = 7
I
c,

Figure 6.11 Termination of a differential pair.
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253 D TS 14 P BEL I 12 e ok IN B B AN A5 BRI S o 3K 0 203 A DG TR HEL BEL 5 4% i 2 (1) R AUE BEL
FHEEA BRI

57 FEANTLC 1 Foe DR I 0 IR 20 23 ] I 25 i BELAEL FRY AN 1k AL S 2 R A B I AN e e R
s BB L2k 4k B I R T o b (GRAB.3MIEE ) o ARAi R RRAE PEATAT 43 LU H B F BEL{E 58 o
ANFE o A T FRATT I 501 T A2 A e 1) BELAE Y0 1R /£ 1.0%:2 P 1 v BEL PR BEEL S R 1 %2 A

WA 5 PR BB 2 B T L0, T LA R ) Aol P 8 ot Rty (1 DT o X PR L B2l 2
(045 5 BT AHIE S (RIR/N T SUE o AT AT S5 S5 5 3 4 207 df i R 24 i 2 1) A i ) s A6 2K
S B ERFE— 3, TE IR 28 3y DG O 2 Gy o VT P PR B SR AR 8 1 o IR 7 VEAE A v v 19
Pef) iz, BB T S AT P S AR 25 1R ST A o R R H R TR X P AR A AN Mk s
W T B B 55 1045 5 I DL S A

6.5.2 VLT HLFH ) D) 26 #E
AN R AR RE (R, 385 56 BT A DG I H BEL A3 S SR A 5 B SR I L 354N L BEL I 2
FEo TEVFFIXAS DIFE I AN B BAR 1) F 2% TAEFES0%I1) d7 2 L
i, [£16.12+0 (VT I L BHAE SR 15 B0 T BT FE I Bh 20
(5 vy

warst = 0070 =025 W [6.23]

PSP N ] bR AR /8 BU A R BEAE =i R el AR, 174 PUAd) s BHAE A B B R ey 5 00 B thax
e AT LA ) 3 R A A L BELAE DA D 4 BUII S DL AT REM i i PR Bt R REAT 2 A i) TAR
R 2 L BHL Y Zh AR P BE AR I e AL S o R

TR G P R AL IR e e MR Sk Bert o FBEAARAAAE — DN, 3R U 7 ) LA
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=
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Buawer  RRECT S AT
Ve~ 5.00 V
!
< H1
_ Po= [ V.= 025 W
n_wﬁﬁ,i R T 4 e N
Lo = 000 V -

by
% R Mo current
£ flow in

Vep= 500V

Ry Ko current
fo = Voo / R | flow in R
- — -

e

HI = Vf{‘ —_—

T R = Voo = 025 W
2 o
v

Ry Rz = 100 ohms

Figure 6.12  Power calculation for split termination with the worst-case LO or HI signal.

SR, B PIR ke T 2 6. 130 i 1 ke ) L BELAE VAT S AT R T L
ELF T 2 e 1 Bl

H BELE AP P2 i e 5 S BB SRS, TS DR B o ZERm S 00 T R iz, 1
R OBt VL AC B IR A AN AE T o

(7l
/ Uy =| b AN

/ | | ‘
1
/ ! | N\
£ I | \u
/ | | N,
A i
Horizenkal mount Verticai mount
— HBetier (Jower) ~ One very short leg reduces
indurtance because gverall thermal resistance
leads =ztay low belween resistor and

circuit board

- Resislor body sticks up,
vielding lower Lhermal
resistance Lo air

Figure 6.13  Two ways to mount axial resistors.
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B R ikt TG RZRe ) BUE %, N PRELEN AR ELET ERK.
A I A 25 AR B . LR/ T HIBELIR P 4 4L . AR R R AL L R eke )y oK. Bl vt
A1 5 C P P BEL B EEG P 5 288 1) FRUBR A 214 g H B PR ) — 385
LRI R 5 CAE ISR 0. W T 85T, TRATE AR R KNEESIZ 115 00 T
S HT R R (W11 o AIFHAEL. 0] DA BT i () RS AR G ARk, FRATTT DL E A
TR RPN o
L
T
Tr = 5% LI, Hs;
X (Tr) | = EFHETOI M ISR, Hifrs;
L = &, A7H,
A A FLER S RS PR AN WG i G (7] DG P R BH LA ANHE 5 RS 1R B — A o U8R, fl BHL ) BRI R 7Rk T
JC. FEL B BELAR O 7T 20 EE 2K, R 1% R0 BELAET R /296 0 S it o 24X CTr) i 4547 25 T 10% ) DT fic
L, BELAEL S 05 114 J2 28 4 5% o
615 H T = FPAS ] A BE A SE 6 = 4 SR o i R & 2. 20 Al i B L RH . RS AN ek
TG ORK HL B,  0.12295~F40.06 54~ 5% o A KR 174 FC% i) L BELIF) HUBR LL 1/8 BUIFI 2K
XU A2 SR K (S LK. X T 66.1, A Bl i i BELAT 2 A SH U 2R i L | 2 8
AT R ST P B 4 i e 4 71 [

TABLE 6.1 TYPICAL SERIES INDUCTANCE OF RESISTORS

X(T)| = [6.24]

Resistor type Series inductance (nH)
FA-W anial 25
LE-Woaxial 1.0
1/8-W 1 206, surface-mount 049

1916.1: DLHCHLEH 0 H IS i
AEBAT T /8 ECA A iy FEFEOR VL BC R 5 (55, Bds 5 10 BT R 8T B )2 s

g 1 T F S R ER BA R TR 1ns
FER R R A P T 50Kk
NGRS 1nH

PR 100Kk F FH >R b A7 SPLITUE L o AEIXFECE S ST BEAT IR B ARDRT P9 4 HaL BH R 10 2
—FER . KT M ASPLITUCHS, 375 FHEHT /AT AN L BE A 458 /N — A B BEL PR LR AR R V155 H UK
PR

w1 nH)

X(T)| = =3.14 [6.25]
1l ns
e H PR BEAE 2 [R] LeAg) -
IXK—T;'}l = 3.14% [6.26]
100 £
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X LK) SR A 1.5%

714510610 ) SPLIT UL FCAE B ke 1 S S 9/ —F+, 5 FRLBORK L L UG FCAH ECAT 5 AH IR % . 4t
FL BEL - IR0 A — T/ HUR R B D7V

F66.17P [ LI B 1R BAA T k16,140 IXANING IR i BET 430K, PRI R B R
BRI, FRATHIEE MK ANINGH H N RS 5, B R R ST

Spike area = R£ AV 6.27)
¥
AV = WHOPREHE, ALV
L= K e, S H;

Rs = WG BT, TPALRK.
IARLL RPN, AV E A B, Rk
R, AV
1+ Ry
R1 = UG T, SR K
Rs = BAIGH 4 i BHAT, HALRK.
ARG AU B SR CEeln— AN SEBR R AT 2 2 R
52 BER T A LIS RS AR TE B e 20 R MR I TE#R 11 £E 116,15+
AT N, B AR CAn ARG BELORVRR 2. SRS ELUR R R D00
FLRH o 0 T A D00 R BEL AR BELAEL, AT vy LA i 00K L B A 2 P BRSO Rt B . SRS A S B
(KI5 XA BRAR R B TR (0 gl A A R SR 0 RO AR W BT
SRJGBATT LA 6. 29k 5 4l gk (i, 306.29 5 6. 271R ML, S22 T — MK Ha PRI
I HLBHLAEL .

Final value = [6.28]

Internal &}

| back termination jnteprnal 50 n
Pulse - Lermination Scope
generator e e .
e L |
50 Ty .
. F'{-L—r:t._ 'n\l J’/,,___:..»i : , "\‘H"":,._
T, — % | ;b= ‘r, A0 = |
wor I, . 5| :
A .,r’/ LY —
- L s 4 Two resistors VN i
— - ] ] . !
L - 1/ e _m‘ 10 noeach, W e
s in parallel S
A .
r ?nl\\ ", .
A e e oor N\
. | N )
N | wd L | S
S :l-[,“l_:i.: ! . I
T _} % -x"""--..\__! Zolid conduecting
T e T~ block for atteching
Iwo terminating = - 5 " atitenunating resistors,
resistors in parallel k! , f

insulated from ground
have a lower

inductance than ane éolld.ground plane
- 1 in=

Device under test (DUT)

goes between these ierminals
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All resistors are 1,8 W,

@ Hun coax proebes an from opposite sides to
reduce direct feed-through

@ Ground DUT test point lo check lor feed {hrough,

= Thiz test jig has a scurce ‘mpedance of 4.34 0,
and an attenuation factor of 231

Figure 6.14 A 4.3-0 lab setup for measuring the inductance of resistor packages.

Tekironix 11403

——

1/4~W 2.2~
ioaxial resistor

‘P’_,_”—’—‘l'l.fﬂ W 22-n
i axial resistor

—'-‘,jm

_— o

2 ns/div

Figure 6.15  Output of a 4.3-0) test setup for 1/4- and 1/8-W resistor bodies.
Ry + R

L = {spike area} 16.29]

L = Wl i g, BfrH;
R1 = WA BB, FAALEK
Rs = WHRINGHI 4 HBAST, HAZER .

NS5 RN IRE T 25 4088 7 3L F PRI I 01 FH D1 G P 2 i 9 T 1 A 2 0 ) ey 245 gk
B, X pSAREEL, PRI SRR A 1 SE B, EAR U A IR TR RN S Bl 35 2 TRD
LR HINIREE

PRny DA (R AR R, B lr b, SRS ANSEBR IR s e, A i i Tektronix
14000 5 41 I 7 I 55t T AR 25 2 (0 o 285 51

FEIZXAN S vh PR AT R/ IR FLRH o 6N R F Rk, R (R SPIKE T AR 5 FERH B S bl o 3K
15145 SPIKELE BEL A AR K AR SR o

DAZ I — 6 G Je FEE bt L A e 5 e JBE g o 20 7 3 1 v 11 L BELAEL P o 5 (A1 P BELAH
EE, e B HLBELAT I i ) S LA B s g L B 7 10- 100 0K - [1] P H BELAE 3 8 7 AH [) (1) 4 B8 45
AR

AATE
o 1% PP Fo BE IS 23 2 PR P MERA AN A0 e T2
o FHBH P ZF AR HKAT DL DR ZE 1 4

6.6 DLFC LK ) ER
F16.16 7 F 1 AN AH AR (0 VL IC HL i A5 5 T AR e A SOR £ o 3 L3 AR AR AR £k 1 s 03
N H

2001-08-16 WU, RS %19

=

» Jt22mt

~ ~



W

HUAWEI l%ﬂiﬁl? EEE%&W Ij\]ﬁB/A\ﬂ:

XA A T SR R R AT SR A PRI 5 RN 28 SR P AR 2R G P SR L DG i e
{DREEE7/N8

Trace 1

Trace & H?Jl] . :o ,/ Grournd
Y & )
o1l 0

- }'
Coupling
A
./ _!
[ i
S 0.063—in. thicl
H e I s | N o S —in. thick
//z"." o | i /] | P - HpOxY FR—4 PCH
B !- T Solid ground plane

on solder side of PCHE

Fnd View of Lavoul

Figure 6,16 Conliguration of lerminating resistors.

DEHC L P Pk B BT S A IR R 2. BATA S — N B R
oK B IR R P AN I o LSk S FU AR 15 (R 1 T BE K
K AV

MNoise vollage = ——
R 1y

Noise voltage = 7rE£k2 ERTHEAi;
K = X H& 55, AR
R = FH$T, HLLRK;
AV = KD, BALV,
T = WENES LIHRIE, HAfTs.

[6.30]

6.6.1 AH 4T Fl ) FLL BEL A £ 3 4

FEAAR AL FLART DG R B 2 1] F T 3 AT 3 TR A 6. 30 R ORI o FRATTRT LA P Sk R At o
YN
1

1+{W/H)
A TR HE R SN AT L AT 22 (R 8 7 o D B 5

Y = LA B, Hpzin.
H =322 B2 m i, ffrin;
W = AL Z A BE Y, HAzing
K = 22 XA R 4

K =(S.[}E>ﬂl{}'9)}’ [6.31]
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K617 2 TKE LA AT EA . M CEIR ) @k il LA A ) SE B 3
PR 5 H16.30HE R IMIKAE . THEAE (EHrsed) & H 6317 K %245 0.4005 40.108 (5 5L Fr
TEESAHRD &M P k. ETZ REAFT .

- -

1o
-0 — _ B
Coupling L EH'“"H._ i
Coefficient, I, S —
(ELY B
|
-14
10 | L |
=11
PO i _
Q DolO0 Dol Ooadn Goagn i

Separation, W,
{in.)

Zame layoul as in Frgoare G168
1/4-W resistor bodies
Body length, 0400 in.

Centerline height above surface of board 0045 In.
Metance, surface of board o ground 00683 1n.
Tota! centerline height 1108 m

Figure 6,17  Measured and calculated values for the conpling coefficient between two
wrminaling resistors.

Wik 5 116,18 AL L BHLAS T, AR5 LB 0 & K A6 35— T

_TM mn o
roco 2 o IIII :0"--. .

T Ground
a{ . F

Figure 6.18  Stauggered terminaling resistors showing overlap length (parameter ¥.)

6.6.2 AHABING Fi HL BELTA] 10 53 4

R THIN P P BEL P T REAS SN SEL B RIAR, DT E SR B LU R R S PR 2 AR S W T
CEREXANRAEAAE 2R A, wT LAFESE AL B T R H B AR SN2 Rt S B 2 o K0y
TE3LHIHSAL, BT #i3.

6.6.3 HEBH A B3R
IXBE AR ] DL T AR RGP B IR, X E T N E 2k . 116,19 ) MY T PR 492 i e 11 i
VG H, BHL TR () 23 SL e o], XA A LR 5 TN T AR S g,
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Current paths
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induciance loop

Common’
ground
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Separate ground
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resizior

Figure 6.19  Two siyles of SIP wrminating resistors,

#6.250H 1 0.198 - SIPEPHE A HERL K S R PE R K. SIP-ARFAL K 31 A B AT 74> HE FELANSA
i, 7S HBHIE ] — Mt . SIP-BA DUAS L BH IS AN I, A4S v AR A S i o T )

HA, FH #55 £ 50K

o BEPEELLABIRE M ST R PR HLLF 10015 o

TABLE 6.2 COUPLING COEFFICIENTS IN SIP TERMINATING NETWORKS

Coupling
Package From Ta coefficien
SiP-A 7 i B25000 ps-L2 {worst)
SIP-A 1 1 205000 ps-L2 {best)
SIP-B 4 3 950 ps-L3 {wiorst)
SIP-B 4 1

5.0 pe-L) (best)

A FH 550630 1) AFEIX L8 2R e i S 1) SR e L s

FTEN:
o DGR HBR I P AT ) S 15 I B e ) e B
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