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10BASE-T LA kA 2 fai /-

10BASE-T DL X L Attt a7 4

PLRKIBEE T 1973 4F, S H Xerox 2w G EE I EE 4 R R . 1983 4, LAIKK
2279 |IEEE802.3 bk LAKMELE A1 2 7 e s P IE A B 11, HATH
HAAEH 10M. 100M. 1000M. 2.5G. 5G. 10G %. H' 10M. 100M Fl 1000M
AKX Jr 43R A2 f s L e o

10M DK W SRR b E DLOR I, T HOE R A &, HN A 2z A W
100M/1000M LK) 72 . IEEE802.3 MLE T ZNMANFIM 10M LUK ML ZE FI
0, fLF5 10BASE-2. 10BASE-5. 1BASE-5. 10Broad-36. 10BASE-F. 10BASE-T
g, e 10BASE-T /2B H LM 10M DUKMIAITE, “107 Fon Bl k=,
“BASE” FRILi, “T” %R Twisted Pair BEILHII ML L. 10BASE-T T
1990 4F K& Afi T IEEE 802.3i,

LAN CSMA/CD
LAYERS
HIGHER LAYERS
osl
REFERENCE
MODEL
LAYERS
LLC or OTHER | '
APPLICATION MAC CLIENT | | DTE - ' >DTE
MEDIA ACCESS
PRESENTATION CONTROL
MAG DTE
(AUl not ]
SESSION PHYSICAL exposed) REP(I;:STER
TRANSPORT gGEﬁgNG DTE
NETWORK AUI{ AU
DATA LINK
MAU PMA PMA MAU
PHYSICAL VDI MDI

}Med\um

Twisted-pair link segment
1 10BASE-T f& 4 A

10BASE-T fdi WX 3 2% (EFHE =) WL AL4n 10Mbps HIEHE, —XTHT K
B, A H TR, BKALRL KN 100m. fERIZE R iR R)-45
e, EARERRIX N F LS S L 3:
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10BASE-T LA kA 2 fai /-

Standard | Common Name| Data Rate Cabling Max
Length
10Base-T Ethernet 10 Mb/s 2 twisted pairs, 100 ohms,| 100 m
: Category 3 or higher,
(802.3) RJ-45 connectors
100Base-TX | Fast Ethernet 100 Mb/s | 2 twisted pairs, 100 ohms,| 100 m
Category 3 or 5 ("Cat-5"),
(802.3u/ANSI -
X3.263-1995) RJ-45 connectors
1000Base-T | Gigabit Ethernet | 4 x 250 Mb/s | 4 twisted pairs, 100 ohms,| 100 m
Category 5, RJ-45
(802.3ab) connectors
Pl 2 5[] DA O RIS T 7 [ R 8 42 R
Pin | 10BASE-T/ |1000BASE-T|
Twistod-oair cabl 100BASE-TX
wisied-pair cable 1 TD+ B|_DA+
2 TD- Bl_DA-
3 RD+ Bl_DB+
4 Unused BI_DC+
5 Unused BI_DC-
Computer RJ45 / 8 RD- Bl DB-
8PBC connector -
TD/RD: Transmit Data/Receive Data 7 UnUSEd BI—DD+
BI_Dx: Bi-directional Pair x 3 Unused B|_DD*
K& 3 RI-45 £1BIE X

10BASE-T KA 21w pd = 55, “0” AARBIL LB 247,
“17 ARBPIE R B R IE, KRR “07 R “17 F5EATBRAS, Firb

A
10BASE-T {5 5 452 DC P, SR m R 75 &y k= H I

N 7\
AN | / il " .
AR A Al LI

K a4 S8Ry
AR ST g A R 1, SR “17 BLE “07 PR RREE I E S,
“O1” B 107 BAR B B A kb B IE K. AR 4 R AE SRR
IEEE802.3 #M & I 10BASE-T LM Z G5 TFHWAAK 5 iRl MAU MIHAARL R
BFEHRERNO « BUFTE S S HIE AT IE NIRRT 5 X 38

T2 N TR S8 SCAs
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10BASE-T LA kA 2 fai /-

B N
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-

9 -0.2 /s
o _
0 TR u
-0.6

w v
-0.8
1o a &
0 10 20 30 40 50 60 70 80 90 100 110

TIME (ns)
EXTERNAL MAU

K 5 MAU iR (External MAU)

AL, AR¥E IEEE802.3 [ “14.3.1.2 fEHIINIE” T, 10BASE-T — UMM
MR I 75 I LA /S TPM GG RAD (R . TPM S Sk
WPARK AL 4 (simplex link segment) FZEJAGFPE I EEES, TPM BB,

Section 1 Section 2 Section 3 Section 4

133 232k 14k 226 k

L & A b b

Resistances are in Q

NOTE: Care must be taken that layout and parasitics Capacitances are in pF
do not exceed R, C, and L tolerance values. Inductances are in pH

6 TPM %!

SN TPM WG BEALE FMR A 0 7 FR, MAU (A BOEBSETT) i
[t TD circuit (PSSR R IRANERE S A ERERE TPM 5, INE 7E
o PR IR R M R T R E MR

+
+ . — .
Do ™ Twisted~Pair Load Vo
- Model

e N P LA S S A FREHLKTERRAFHHEH 5



10BASE-T P kA 27 fai /-

B 7 DA 22 70 i P LR 0 A

10BASE-T %X} TPM 46 AR #E T E oK /& . 1000hm

EERRIEESE

1000hm F#E AT B, 78 10MHz S S A#iFE N 9.7dB & 10.45dB; 1F
5MHz #4644 6.5dB % 7.05dB.

%7 1000hm f1# 2 4k, 1EEE WBHFE T Bk 2 FhfiEk.

TE 1 AR 2. B

MRS AN 8 Ffr7me 10BASE-T DA — S5 00 ik o f B ok A AR X
S TP_IDL AR I G 75 2[R I A2 3 FAS R B A5

1 L=
50 3130 pH

LOAD 1

L= R
76.8 Mt 3220 uH ’§ Cp

LOAD 2

All parameters are defined over the frequency range of 250 kHz to 6 MHz.

8 M 71# 1/2

Ls
Rs

L DEFINITION
L,=L:1% R, 2 2kQ

C,=12pF+20% R,<0.50

T2 N TR S8 SCAs
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10BASE-T LKW — Stk i35 H

2

10BASE-T LI o — 22k 3835 H

HRAE 1EEE BIVEZER, 10BASE-T LKW —# NI E 2 & DL «
1. BRI, .
BRIk, TP_IDL AR (W/o TPM, 3 M40
MAU BRI (With TPM, 100ohm 71%)
2. fHEREE) (W/o TPM)
3. WBEZEHIE
4. VEPIR
5. MDI [FEIgEHiFE (i, Kk
6. FAEH T

2.1 Link Test Pulse Template & TP_IDL Template ##:kk

AR & TP IDL AEAR IR

ML v & B, el B (Auto Negotiation)  HLHIAS X 77 g
TR . AT 45 2 10BASE-T #i3, ¥4 k% LP (Link Pulse) #E#EMk
WSS . R4S R RSN EIBIRICR G, w2 Ki% IDLE 9, LR REER
1EH .

IDEL W& 465840 & TP_IDL A5 5, R & 16ms + 8ms HIFFEE S (LLKIM
EZMESHIEE N OmV £ 50mV) AN —4 Link Test Pulse 882k (5 5 .

IEEE802.3 [#) 14.3.1.2.1 & 1i#E T Link Test Pulse 4%k &% TP_IDL 15 5 i
SRR, RIS B 2 DA 1S SR

0BT 1.3 BT

3.1v—|_ !

585 mv —|

+50 mV——,.J o * 50 m
-50 my— |
0.25 BT | ey

585 mV sin(2#11 #(/1BT-.25))
026 BT <t < 0.5 BT

585 mV sin(2*Mr*{t11BT-.35)) | o
0.6 BT <t <0.85 BT i .

42.0 BT

0.85 BT 2.0 BT

9 Link Test Pulse 15 51t

-3V —=

T2 N TR S8 SCAs
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10BASE-T LKW — Stk i35 H

0 BT 4.5| BT

+ 50 mV

50 mv

585 mV sin(2% N *{tHBT) 45.0 BT

0<t<0.25 BT and
225 <t<25BT

- 31 V—E
25 BT 4.5 BT
10 TP_IDL 15 544

Link Test Pulse Bt MR AN TP_IDL BRI 75 FI 3 £ With TPM 1 No TPM
FRIURIREE, BRI S o A0 3 AN [E ) A B AT M. Rk, #RFRZE5EK 6
YA o

Link Test Pulse BRI, 17K DUT (4545 #E Hy 10Mbps LA R T4
HWERT, 7R A IR B R B ik 5 S T

B 11 BBk BRI (No TPM . fidk L
TP_IDL BRI 7K DUT ¥ & N IEEE Test 10Mbps R 1411.10.06 ik A=,
Rl /1% 512bit FENLEEIE . 80K DUT % &~ 1411.10.12 (With TPM) /1411.10.13

(No TPM) BB =08 mT o 7R 284 3R 2 1 TP_IDL SRR

e N P LA S S A FREHLKTERRAFHHEE 8



10BASE-T LKW — Stk i35 H

fE 1)

i (No TPM .

& 12 TP_IDL x|

2.2 Output Timing Jitter %y H 5& i £ 30

T RPN

7f IEEE802.3 11 14.3.1.2.3 =iV LA « 30K 75 [F i 2 With TPM F1 No TPM

PFIRIAEE, 138 1000hm.

Uiz

B 4 7 P 0 X P L6 R A I A% i et Hh it i 4 ) 0 U5

No TPM %t 2 i #1301 75 K DUT % B N IEEE Test 10Mbps T 1411.10.13 (
jitter without cable modeD) MR, Bk H 2 /b 511bit (¥ SRk A5 Dy BE LT 51 .

iR i Oy BE N 51

=
=

With TPM %t 52 i B sl 75 % DUT 38 A IEEE Test 10Mbps T #) 1411.10.12
(jitter with cable model) M, [FIFFE & H %0 511bit (1)

9

BB 55t LR - A R A5 7 B SR

2% N TR % S

]



10BASE-T LKW — Stk i35 H

B 13 # i SR RHD No TPM it k%
A2 No TPM &7 With TPM MIREREE, 4 H g I BEBIRCES 3 W6 20 14T«
1. JRURASAE 8BT AL 5
10BASE-T DIK M A& I14E/ Bit 854 100ns, 8BT K[ 800ns. 7EHEAT
BEITRL B E 79k 2 i & A7 B R 55 H 0 % 55 A 800ns. I A B 2
—MNKFETE (58 50ns. Lhov AHOE 2my) , TERIR N AN FEEE
RO R, TR BT B R SOR/ S NEAE RI DN 10BASE-T 15 5 i 25 #E 48
IS .
2. TNIEARAE 8.5BT ALMINRELS) -
TEFEAT CIEL SR, 7 i 2 i & A7 B PR 25 R0 R 0k 850ns. b
8BT XTI

WIBTEESR, 4ME MAU EIs14E 5 8.0BT +7ns )2 8.5BT +7ns, HE MAU 1
BEAMR N 8.0BT £ 11 ns /% 8.5 BT + 11 ns.

2.3 Peak Differential Voltage Z43 B E MR

fi#E IEEE802.3 14.3.1.2.1 &= 5#15E, 10BASE-T #2455 TD IE{HTE 2.2V
% 2.8V 2 i, Peak Differential Voltage it F KIGIE DUT J& 5 2 bR, k2
7E No TPM Fi#{T.

FEHEAT 2 4y B E R B, % E ¥ DUT % B A IEEE Test 10Mbps F [f
1411.10.02.05 (5MHz Z4MZ5) B3 1411.10.02.10 (10MHz Z4+E5) ML,
B i 512bit Py FEHLT 1. 15303 a0 T B s

-50ns 0s 50ns 100ns

& 14 10BASE-T 15 BENLF 71

e N P LA S S A BHREBLRTEARATM3GEH 10



10BASE-T LKW — Stk i35 H

2.4 Harmonic Content &

4% IEEE802.3 1) 14.3.1.2.1 MV EK, A&f¥ds i ikim i 15 S G Kk &1
FARTEA A /D 27dB. W NARH LAIGAE DUT & 753 B LIk, MR 7E No
TPM 85 T 4T .

FEREAT ISP, 7520 DUT BB N IEEE Test 10Mbps R 1411.10.03 ik
B, EURHATA “1” SrF “0” (—fCh4 “17 WBED M 2w ts o, —
B A AR RS R AR 3K N S 100us AR BOE IF15 B I0Y, ARG R ka8t
PR AT FET SR A & DT 5 NS4

1. %
2 JOBP TR
3 RIEB T
4 IRVEPE TN
5 KBTI E.

2.
EN
4.
5.

Fisr g (10MHz) Th%,

A 1B R D A D EAR T R0 & 27dB, R4S R LA 15 PR

2548 v
<) HFrER 1 B x)
128 9.975733902 MHz 'A% 17.836 dBm

0 Vi -11.677 dBm
Bw 40.0242660... MHz &V -29.512 dB

L |:||"Dm T

10 iz 20 Mz 30 MHz %0 MHz 50 iz £0 MMz 7oMHz  BO MMz

P 15 R E R A

2.5 MAU Template BRI

MAU B AR 415G B 5 BT b A7 ik, FH CASGAIE DUT i ik 2 753 2
IEEE802.3 H1i& S I MAU AR -

MAU BRI ZTE With TPM REETH, mika8 o il B TRk 75 5
FIRWETE , T 53 50l 355 /2 ] 5 BT ARl S FE R e i« AR R PR 79 0.9 & 1.1,
DUT ¥ & A IEEE Test 10Mbps ) 1411.10.04 Ml k=X, &t 512bit PhFEHLF 1.
A E Jy 1411.10.12 MR IR AT .

T2 N TR S8 SCAs

BHEHELKXFEARATM R 11



10BASE-T LKW — Stk i35 H

K 16 MAU AR 20

2.6 Transmitter Return Loss 4&%: B4,

H1E IEEE802.3 14.3.1.2.2 & #l &, 10BASE-T &% [477F 5SMHz & 10MHz 4y
WZE /K 15dB. fEHEHRIMRH CLIGIE DUT &5 R LI E SR, DUT B NIBENLT
B R iEARE

BT 75 50 F P28 A M A SE A, HEFE TS R&S ZVL. ZND B ZNB.

2.7 Receiver Return Loss £ A3 M5,

1% IEEE802.3 14.3.1.3.4 &= #l €, 10BASE-T Uk [4A7E 5SMHz & 10MHz 4y
WZE /K 15dB. FUEHRMRH LLIGIE DUT &5 ELIE R, DUT W B NIBENLT
B kA

BRI 75 5 F P28 A WA SE A, HEFE TSS9 R&S ZVL. ZND B ZNB.

2.8 Common-mode Output Voltage %y H & F

4% |IEEE802.3 14.3.1.2.5 & HE, A&Hixt b rgILis i i B/ T 50mV.
DUT % N IEEE Test 10Mbps T 1411.10.09 Mk, 4t — Ll B, o
TH:

e N P LA S S A BHREBLRTEARATHER 12



10BASE-T LKW — Stk i35 H

Aps

B 17 SEEEAE 5

AN AR 5 (B R EA B/ IMEL, 25 FENE S 50mV FELEXS,  DLEfE 2
T I

e N P LA S S A FHREBLRTEARATM3GEH 13
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R&S 10BASE-T VIAM—E MM 7 £ B & B stk fl s sl m s, B8 A
RITPR A RT3k $8, LUK E A ik A e . R E R

5 ! BE
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RT-ZD10 1.0GHz # 5 A I8 % ik 1
ZND Cify ZV-Z135(FH) | RE ML A A 1

KHELE. 2 # ZV-2192

LR

R&S ScopeSuite — W, R&S B T E 1
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3.1 PARM—F R T4 R&S ScopeSuite

R&S 54k #E IEEES02.3 MR Y4t B B0k LA —Ed: i vk 7 . BRI
— MR T 34 Scope Suit FTEEHRE #s H 3 5E s,  EURCERAES S Witk 70
AR, RIGEE IR A1l s AN A R, BRI B 45 R R s 2% R A
K.

AR |EEE FRUE, SFXT s 2 R B LA T 2 07 LI AT S E8IE,  FExH
RS R H B 5 75 I T
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3.2 PARM—FHENRFE AR RT-ZF2

R 2R — B, — R A R A IE 1 P HOokIER: DUT FuRi#s. MKk
FLRERE MR 4 VO R AT B AP BTUC AT, A DUT 4t AEpidE e 0, A AR
ZRR S PR AL PRI A5

R&S RT-zZF2 DL K W — & o ik & B 7T [7) B > #F  10/100/1000BASE-T A
10GBASE-T VLA M FRAEFMNRIEE, AR MR T R 1548 A . RT-ZF2 &Nt
DRe iR S PR (I I IR, 5 (8 TR IR X 338 H

§ s

Twisted Pair
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o
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Return Loss

» s e [4 . lEESv
1" 182 8 o Q Resistive Load with
ch.C cn.A

Distortion Source

Common Mode
Output Voltage

0. Jitter Slave Test 10@@BaseT
Jitter Slave Test 10GBaseT
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Open

K& 19 R&S RT-ZF2 LI AR — Feitk il i 32 B,

3.3 10BASE-T xBETLH

EX} 10BASE-T LUKMHEAT — e, IEEE802.3 FHyE X 4% Il ik ik FE A4 W i
FR . ER DUT ARFEHIN I H FEAL T N AR . R B T E &1k DUT MR 5%
SRR R E A ) A

TR BRI AR A, BT LA & SO 56 25 A7 B B A T i R gk R AL T
B R, Skyah] DUT K 6 S A3 247 IR

BRI R g, RSN 10Mbps MiRX328 (IEEE 10Mbps Test Menu)
AR 4 AR TR 5 . AR S, IR BRAR N I A, IR 5E BRIB Y BP T

e N P LA S S A PHREHARFEERATHICREH 15



About Rohde & Schwarz

Rohde & Schwarz is an independent
group of companies specializing in
electronics. It is a leading supplier of
solutions in the fields of test and
measurement, broadcasting,
radiomonitoring and radiolocation, as well
as secure communications. Established
75 years ago, Rohde & Schwarz has a
global presence and a dedicated service
network in over 70 countries. Company
headquarters are in Munich, Germany.

Environmental commitment

e Energy-efficient products

e Continuous improvement in
environmental sustainability

e |SO 14001-certified environmental
management system

Certified Quality System

1SO 9001

TR

GlEPNGE
800 810 8228-1

Customersupport.china@rohde-
schwarz.com

USA & Canada

USA: 1-888-TEST-RSA (1-888-837-8772)
from outside USA: +1 410 910 7800
CustomerSupport@rohde-schwarz.com

East Asia
+65 65 13 04 88
CustomerSupport@rohde-schwarz.com

Rest of the World
+49 89 4129 137 74
CustomerSupport@rohde-schwarz.com
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