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GbE Auto-Negotiation

Before linking at 1 GbE, devices must use auto-negotiation to agree the “duplex
mode” and “pause function” used between them.

IEEE 802.3 defines the auto-negotiation specification, but this standard is
ambiguous. As a result, auto-negotiation compatibility is poor between different

vendors.

If an auto-negotiation problem occurs, there is
nothing to measure because the link has not been
established. Consequently, special equipment is
needed to solve auto-negotiation problems.
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Connection

» Supports Three Connection Types

Tapping Module Through Mode

No separate tapping
module required
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Application

Auto-Negotiation Analysis Code Data Transmitting

e

B Check negotiation sequence B Check negotiation sequence
B Test interoperability B Perform abnormality tests
B Troubleshooting

Link Timer Testing

~,@ Check auto-negotiation
il link timer compatibility
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Applications

» Auto-Negotiation Analysis
v Captures and decodes data
v Determines auto-negotiation states automatically
v Generates and analyzes IP and Ethernet frames simultaneously

v Supports both Monitor with External Tapping Module and Through
modes

MD1230B
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Auto-Negotiation Analysis

» Captures and Decodes Data

e Start/Stop

o Send Data 2 Physical Layer Ca

Port: Iﬁ e [0;
Select capture port | e " roue2 | @i ¥| || Elpoed Tie 00010
5. Pert 1 Data | Captured Time | A State [ =
1 Part 2 k.28.5/016.2/K28.5/D16. 2/ 28.5/D16. 2428 5/D1E6.2 13.07.33.335704520  DISAR_L
2 z = k.28.5/016.2/K28.5/D16. 2/428.5/D 21 5/00.0/D0.0 13:07:33.3522165884  DISABR_L
3 2 a K2 5/02.2/000/D0.0428 5021 5/00.0/000 19 EI? 3. 352 EEdE DISAB_L
4 ] a ) 22001/000828.5/02 5/001/00.0 07 h3963 154, i
? 2 a KEB 5/02.2/00.0/D0.0428.5/021 5/001/000 15 EIF":SE SEE?EIEDBEI DISAB_L
. /! 2 a k.28.5/02.2/D0.1/D0.0428.5/021 .5/D00.1/00.0 13:07:35.956795144  DISAR_L
|_ | St of C ap t u red d ata 7 1 a k.28.5/02.2/D01/D0.04 28 5/016.2/K28.5/D1E.2 13:07:35.962453880  DISAB_L
a 1 a k.28 5/016.2/K28 5/D16. 2428 5/D16. 2428 5/D1E6.2 13:07:35. 962453544 DIS.-’-'«B L =
4

Decoded data Decode: il

\ E28.5/D2.2/D0.1/00.0 : Configqurations : fC2/
.“ =No Next Page Redquest

1] =No Page Acknowledgement
ulu} =No Error , link 0K
ooo =FEezerved
B Decodes captured "' Haif Duplex Disabled
. . 1 =Full Duplex Enabled
auto-negotiation data 00000 -Reserved =
B Ana|yzes both protoco| \1DEitEDde | Data | CodeGroup | RD | Command |
0011111010 BC K285 : -
and data levels on one omooion - 42 b2z + Configuration 2
screen to check inter- Howooior Be  K2as .
10101010 B 0#1.5 + Configuration 1
Operability 10011110001 20 001 .
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Auto-Negotiation Analysis

» Determines Auto-Negotiation States Automatically

— B Determines auto-negotiation
— state for each device from
h DUT-B captured data
- B Makes auto-negotiation
| function checking easy

MD1230B

D ata | Captured Time ﬂ« State [port 1) | B State [port 2] A |:|

00.5/01.0/R28.5/021.5/00.5/01.0/28.5/D 2.2
DO.0/D0.0M285/D21.5/005/D01.028.5/D2.2
00.5/01.0/R28.5/021.5/00.5/01.0/28.5/D 2.2
DO5/01.0/28.5/021 5/005/01.228.5/D 2.2
D05/01. 2/R28.5/021 5/00.5/01.2/28.5/D 2.2
DO5/01.0/28.5/021 5/005/01.228.5/D 2.2
D05/01. 2/R28.5/021 5/00.5/01.2/28.5/D 2.2
D050 2/28.5/021.5/005/01.2428.5/D5.6
K28.5/016.2/28 5/D16. 228 5/016.2/K.28.5/D16.2
00.5/D01.2/K28. 5/05.6/£28.5/D16.2/0.28.5/D016.2
K28.5/016.2/28 5/D16. 228 5/016.2/K.28.5/D16.2

17:31:22.501335172
17:31:22.501335388
17:31:22.501335456
17:31:22.501335704
17:31:22.501335772
17:31:22.501337033
17:31:22.501337156
17:31:22.518033556
17:31:22.518033620
17:31:22.518098572
17:31:22.518033040

EMAB / RESTRT # &4BTY_DECT
EMAR /RESTRT A ABTY_DECT
EMAB / RESTRT # &4BTY_DECT
ACK_DECT / CMP_aACK
ACK_DECT / CMP_ALCK,
ACK_DECT / CMP_aACK
ACK_DECT / CMP_ALCK,
ACK_DECT / CMP_aACK
ACK_DECT / CMP_aACK
DI5AB_LNEDK, / LMKOK

\ DI5AB_LMKDE / LMEDE,

EMAR S RESTRT / &BTY_DECT
EMAR A RESTRT 4 ABTY_DECT
EMAR S RESTRT / &BTY_DECT
EMAR A RESTRT 4 ABTY_DECT
EMAR S RESTRT / &BTY_DECT
ACK_DECT / CMP_ACK,
ACK_DECT / CMP_ACEK.
ACK_DECT / CMP_ACK,

EMAR /IDL_DECT

EMAR /IDL_DECT

EMAR /IDL_DECT y

—
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Auto-Negotiation Analysis

» Efficient Troubleshooting

| Cend Data 2 Physical Laver Capture I

Paort: IF'-::rt'I&E j El ﬂl K |EIapse-:|Time: 0:00:10
/ Screen filter

Trigger setting
Capture Setting - Unitl:1 Auto Megotiation Display Filter
Part 1 | Port 2 I F Filter On
w1l 0 i iki
H ey —Filter Condition
—Trigger Pattern
Fattern Code Hex Pt
Tat [o =M =] [oo Fattern: & All Events
Znd: |D =] ||:|.III =l |DD ™ Including Kx.=

B Captures only changed auto-negotiation data
W Trigger and filter functions help select only important data
B Solve auto-negotiation problems quickly and efficiently
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Auto-Negotiation Analysis

» Changing MIl Registers During Capture

i N

Data capture m) ] —r B Change MIl Registers
, szl ’ff_’ during capture
Change (3 B Control registers such as
&= Milregisters MD1230B PHY Reset and Restart
DUT Auto-Negotiation without
removing fibers

S

/1 Ml Registers - Unit1:2:1

0 - Contral B Address 00 - Control Register

]
Status

I_ [Canptract 831 :Kg:ertise Bit | M ame | 0 - Walue | 1 -Walue | Access |
. 05 - Link ability 5 PHY Resect PHY reset SC
Flow Control Receive 06 -Expansion (114 PHY Loopback Disable Enable RAw
7| Muliizast Fause dddiess IU'I -80-C2-00-00-M gg . Eiﬁfﬁ:ﬂepggg't [J13  Reserved - - R
15 - Extended Status 12 Auto-hegotiation Enable Dizable Enable R
I~ | Difected &diiess []11  PReserved - - Fiif
% This Fort [110  Reserved . . RAY
- 09 Restart Auto-Meqgatiation [top] Fiestart RAw 5C
£ sz;efned IDD'DD'DD'DD'DD'DD 08 Duplex Mode Hal Full RO
[]07  Reserved - - R
. []0E  Reserved - - R
&l 105  Reserved - - R
——— 04  PReserved - - R
[]02  Reserved - - R
[]02  Reserved - - R
[0l Reserved - - R.Aw
[]00  Reserved - - R

MII Register Control Hoe 7T _vwite | _aBesd | _Coe | e |
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Code Data Transmitting

» Auto-Negotiation Sequence Generator
v Generate auto-negotiation code data
v Create sequences of up to 256 patterns
v Capture and analyze auto-negotiation data simultaneously
v Perform abnormal data tests

Transmit
auto-negotiation data

MD1230B
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Code Data Transmitting

» Edit Auto-Negotiation Sequence Code Data

Tran sm |tt| N g o Send Data |'DI Physical Layer Eapturel
On/Off — | Elapsed Time:  0:0243
Im Port 2 |
ID |_Distribution | Code | Hex . Edit... |
ChOOSG ﬁ 1 Nest D70 a7
VL2 Nex D140 0
e v &3 Ne:-:: D213 75 i ﬂl
transmitting \ a4 New K28.0 ic Send Data Setting - Unit1:1:1 - 10
pattern :]; ._. ta #1 || i  Contral
(&7 stop K28.0 1C ™ Enabled
s New 0140 0E
E:}r 1SD .#quer:tp to #1 ESDDD? EE Distribution: IJ} et j
SO sret) [
[1dk 13 et D00 i Loop Time: W ms
B Transmit up to 256 code data patterns Data
B Select “Code Data” from pull-down menu | =  [om=
In Send Data edit screen hes [0o L gext
. t
B Create code data sequences quickly and 5 S to 1D

Jurmp to [D far Time
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Code Data Transmitting

» Example

Capture and analyze MD1230B
code data

DUT

» Transmit auto-negotiation test sequence
ﬂ Check response sequence
» Transmit abnormal auto-negotiation sequence
m) Check response under abnormal conditions
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Link Timer Testing

» Link Timer Adjustments

v"Change Link Timer values to check
auto-negotiation compatibility

a
v

—

Adjust link timer

MD1230B

«—— [ 10ms

«<—— [ 15ms

«— | 20 ms
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Link Timer Testing

» Setting Link Timer Values
v"Range: 0to 100 ms
v Resolution: 1 ms
v IEEE 802.3 recommended value: 10 to 20 ms

Port setting - Unit1:1:1

Dwrerzhip: |I:Iwner b apping: IFrame q j
Mode: IN':'r""al j —MIl Propertie
MAL Addiess: [00-00-00-00-00-00 _ﬁ“pm r;egc'“a“””
" _ R estart
|Pyd | IPvE | IV
w Change Link Timer: |1|:|[| 3_, s
[ s Pt (IEEE 8022 Standard: 10ms to 20
[P e |':'-':'-':'-':' Line spe : | —Auto Megatiation
Netrmask: ID.D.D.EI 1G bps Full Duples [Fixed) F On Ao
Gateway: ID.D.D.EI ™ Loopback W Timeout Enable —I
Flow Control Receive————— ¥ Change Link Timer. I-I DE‘ *rl I
AR | (I‘ Mulicast Pause Address [T (IEEE £02.3 Standard: 10ms to 20ms)
Line zpeed And Duples Mode:
1G bps Full Duplex [Fized)
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Others

» Save and Load
v “Capture Summary” saved as .csv file
v Easy import into Excel for reports

A [ B [c] D | E | F
il Title: MU 201124 Gigabit Ethernet Auto MNegotiation Capture Result

Unit: MU 2011 24 Gigahbit Ethernet

IE:\md'I230a'\h-1ain Port Mo 1 and 2 .
S| Save Dat 2003 S | E | I
=c ample Excel analysis
) Flapsed Time: 0:00:46
(= md12305 Mo, Port |Len |Data Captured Time  |A State (port 12
1161 1|  &8|KPAE/T16.2/K2R5/D16.2/K2A85/D16.4/K2B.7/ D167 161 0.3 |DISAE LNKOK / LMKOK,
1162 1] 8|KPAE/T16.2/K2RE/D16.2/K2R5/ D162/ K285/ D162 161 0.3 |DISAE_LNKOK / LMKOK,
1183 1| 8|KeB5E/D16.2/K2EB.7/D13.8/K2B.7/D16 2/K2B.0/DIA 2 161 0.3 |DISAB_LNKOK / LNKOK.
1164 1] B|KeAE/N6.2/K2AE/ 1 6.2/ K2AS/D16.2/K2B.5/ D16 2 6:10.3 | DISAE_LMKOK / LMKOK,
1185 1| slkeas/mez/kess/D162/k2a5/D16 2/ K2 JEEY T 7)) {1y AB_LNKOK / LNKOK.
1186 1] &8|K2B5E/T16.2/K285/D16.2/K2RE/D16.2/KE v/ L b DS AB LNKOK / LMKOK,
. 2/ K2E5/D16.2/K2B5/D16.2 161 0.3 |DISAE_LNKOK / LMKOK,
7| =p/ress/m6.2/ke85/D27.2 161 0.3 |DISAB_LNKOK / LNKOK.
2/ K2E.5/D16.2/ K285/ D272 16:1 0.3 | DISAB_LNKOK, / LMKOK,

2/REEE/DM6.2/K285/016.2 164 0.3 |DISAE LMNKOK / LMKOK
/K285 K 6.7/ K28.7/D16.2 16:1 0.3|DISAB LNKOK / LNKOK,
/K285 6.7/ K28.7/D16.2 16:10.3|DISAB LNKOK / LNKOK,

Lock ir: Iam j

~File Tupe
La PRILOG. T%T 2/KZRE /D16 2/KERE/D16 2 161 0.3 DISAB_LNKOK / LNKOK
& Summary [ tst) = d =l KEEE/ D162/ KEBT/ D162 161 0.3|{DISAB_LNKOK / LNKOK
& Tl el Tt [ |:| MO0 Wer st 2/KZE5/TNE2/K2B5/D6.2 161 0.3|DISAR LNKOK / LNKOK
gcods and Data [ ) I:I C e . 2/K28.5/D16 2/K28.5/D21 & 161 03|ENAE / RESTRT / ABTY DECT
~ Auto Negatistion Data Lar Tmp =] ver2 2_shd_WwiiteLog st E| WwihiteLog go,000/1285/0215 16103|ENAB / RESTRT / ABTY DECT
""""" ; 05/01.0/K2A5/D21.5 16103[ACK_ DECT / CMP_AGK
a cev.tat werd (128 wiikelog tut 05/01.2/K8B5/D21.5 161 03{ACK DECT / CMP_AGK
a O 230E rrar bt werd_1184_shd wiriteLogl.tut <28.5/D16.2/K28.5/D1 6.2 161 0.4 |EMAE / IDL DECT
----- 2/KEBE /D16 2/KEEE/DI62 161 0.4[ENAS / TDL DECT

=| MD1230Field b=t werd 1184 WiiteLogl. txt
4| | 0

File nanme: | Open I
Files of type: IDump data [ txt] j Cancel |
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Specifications are subject to change without notice.
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Toll Free: 1-800-267-4878

Phone: +1-972-644-1777

Fax: +1-972-671-1877

e Canada

Anritsu Electronics Ltd.

700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C3, Canada

Phone: +1-613-591-2003

Fax: +1-613-591-1006
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Anritsu Eletronica Ltda.
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Phone: +55-11-3283-2511
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Phone: +52-55-1101-2370

Fax: +52-55-5254-3147
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Anritsu EMEA Ltd.
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Phone: +44-1582-433200
Fax: +44-1582-731303
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Anritsu S.A.

12 avenue du Québec, Batiment Iris 1- Silic 612,
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Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65
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Anritsu GmbH
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81829 Miinchen, Germany

Phone: +49-89-442308-0

Fax: +49-89-442308-55

o Italy

Anritsu S.r.l.

Via Elio Vittorini 129, 00144 Roma, ltaly
Phone: +39-6-509-9711

Fax: +39-6-502-2425

e Sweden

Anritsu AB

Kistagangen 20B, 164 40 KISTA, Sweden
Phone: +46-8-534-707-00

Fax: +46-8-534-707-30

e Finland

Anritsu AB

Teknobulevardi 3-5, FI-01530 VANTAA, Finland
Phone: +358-20-741-8100

Fax: +358-20-741-8111

o Denmark

Anritsu A/S (Service Assurance)
Anritsu AB (Test & Measurement)
Kay Fiskers Plads 9, 2300 Copenhagen S, Denmark
Phone: +45-7211-2200

Fax: +45-7211-2210

o Russia

Anritsu EMEA Ltd.
Representation Office in Russia
Tverskaya str. 16/2, bld. 1, 7th floor.

Russia, 125009, Moscow

Phone: +7-495-363-1694

Fax: +7-495-935-8962

o United Arab Emirates
Anritsu EMEA Ltd.

Dubai Liaison Office

P O Box 500413 - Dubai Internet City

Al Thuraya Building, Tower 1, Suit 701, 7th Floor
Dubai, United Arab Emirates

Phone: +971-4-3670352

Fax: +971-4-3688460

e India

Anritsu India Private Limited

2nd & 3rd Floor, #837/1, Binnamangla 1st Stage,
Indiranagar, 100ft Road, Bangalore - 560038, India
Phone: +91-80-4058-1300

Fax: +91-80-4058-1301

e Singapore

Anritsu Pte. Ltd.

11 Chang Charn Road, #04-01, Shriro House
Singapore 159640

Phone: +65-6282-2400

Fax: +65-6282-2533

e P.R. China (Shanghai)

Anritsu (China) Co., Ltd.

Room 2701-2705, Tower A,

New Caohejing International Business Center

No. 391 Gui Ping Road Shanghai, 200233, P.R. China
Phone: +86-21-6237-0898

Fax: +86-21-6237-0899

e P.R. China (Hong Kong)

Anritsu Company Ltd.

Unit 1006-7, 10/F., Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong, P.R. China

Phone: +852-2301-4980

Fax: +852-2301-3545

e Japan

Anritsu Corporation

8-5, Tamura-cho, Atsugi-shi, Kanagawa, 243-0016 Japan
Phone: +81-46-296-1221

Fax: +81-46-296-1238

o Korea

Anritsu Corporation, Ltd.

502, 5FL H-Square N B/D, 681
Sampyeong-dong, Bundang-gu, Seongnam-si,
Gyeonggi-do, 463-400 Korea

Phone: +82-31-696-7750

Fax: +82-31-696-7751

e Australia

Anritsu Pty. Ltd.

Unit 21/270 Ferntree Gully Road, Notting Hill,
Victoria 3168, Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

e Taiwan

Anritsu Company Inc.

7F, No. 316, Sec. 1, NeiHu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817
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