FTB-635

$E4EF0 DSL MR

'—I—|
B

3

o

J mERET |

H

s
x <
"

Ea‘ v =
% = Q
xDSL Mt ERER W

KE/REYH.. Sib

Wit T RscAERF

@ m 3 —

Internet Explorer

EXpert IP Test Tools EXpert VOIP Test EXpert IPTV Test WireShark
Tools Tools

BCE I #: Sync Only

||II|
ly
|
)

www.EXFO.com

Telecom Test and Measurement

il
>
C

m
X
T
m
b1
:'
0
m

REACHING OUT




WAL © 2012-2015 EXFO Inc. B FrE A, £%4 EXFO Inc. (EXFO) 1
HAeERmYER, 2EUUEAER B FRENIRED) B FE (B
BN SRlEE) XA H RT3 43 24T B i AR A TR R R
G

EXFO #R AL B2 HER W SE/R . (H2, EXFO ARIHE M 45 S al
AEFBURILE FIRL L S ARIL 55 =07 At R & 75 914, EXFO AR ELL
Fott Ty 2K F 3 FARAT LRI VF AT o

EXFO AL K TEEA 212021 (NATO) P I 7 M A BURF sz 44 (CAGE) A% A
0L8C3.

AT AERE S A, AT

R
EXFO IRt CINE . HZ, TRMERREILE AR R IR
BVEHAL

ME L
AT e B FH 0 B B A5 5 ST AR HE 5 1541

201544 H3H
MRAS: 6.0.0

FTB-635



HZ

Bx

i AT == SRS vii
FTB-635 T4 F0 DSL MK IEIRIE AT oovvveeiiiiinnmmmreessrsrsssssssssssssssssssssesssssnsnns 1
T B T oottt ettt ettt ettt ettt ettt e et eae et 1
] o = [N 2
L SRS 3
B B e e e e e e e e e e e e e e—e e e ee e eeaet e e eeeeeereteareeaaeereteaeenearaaans 4
= =1 T 5
R 7= NSRS 6
BB BT B (B oveeee ettt ettt ettt e et e e e e et e et e e et et et et et e et e et e et eeeeeeeennaraeas 7
7N 9
B B R AR 3 oottt ettt ettt et e et ettt ettt ettt ettt et ettt ettt e et eae e 9
B g oottt ettt er et en s eeeeeean 10
NG 1 R a5 =SSR 12
BT FTB-T B oottt et et et et e e e et e et et e et et et et et et e e e e ae e e e e en e e 15
B T TR TE 2R e oeeeeee et ettt et et et et e e et e et et ettt et et r e retereter e et et et r et reneren 17
R T R R R FFEIE --veveeeeirremnsirremnssrrnnssrennsssrrnnsssrrnnnssrrennsssrsnnsssrennnsnrsnnnnn 19
S B B T B P T oot ettt ettt et et e ettt et eee e e e e 19
== SRS 19
B =SSOSR 20
B A et e e — e e e e et e e e e e et e e e e e e e et e e e et e e e e e e e aaen 21
I (B B T Id B B EH e oeee ettt ettt e e ettt e et e e e e et e e e e nae e e e e e eaeans 21
D T T e et e e e e e e e e e e et e et et et e e et e et eaeeeeeeneee e 21
mzzE e e SRR RRRS 22
EE L R = = s 25
=T A =Y i~ R 25
B B e e ——— 26
B D T Lottt et e ettt ettt e e e e ettt e ee et e et e et eete et eeete e e e ee e ee et eaeeereretenetereeeeenees 34
BB B B oot e et e e e e e e e e e et e et e eraeraenee e e aeeaaaas 44
B B /B B STIE cvvoveeeeee ettt ettt et ettt ettt ettt ettt ettt et ettt ettt e et et eeane 49
[ 22 3= AU SRP SRRSO 64
T R I AT B o ee et ettt ettt ettt ettt ettt et et et et et et et e et e e e et e et e nt e e e eeeareaan 71
L SRR USRRRRRN 72

$E4EAN xDSL i iii



HZ

LR L= TR oy = 77
B R T oot e et e e et e et et e r e et e aeaaaaas 77
B R R A oo e et ars 78
B R ettt e ettt e 85
7 Pair Detective IR ......cccoviiriirisssirrrerrrrrrrrrrerrsessessessmssnnnnnsssssssssssssssnnssnnnsnssnnes 87
Pl DTV ..o e et aaas 87
T B R oo et et a e e e e e e ———aeaaaaa—— 95
L0 ] USSP 96
BB et e e et e e e e e et e et eet e et et r e e rr et e rterterten e et eeeaaaaas 97
< = ) 99
POTS BIBIMIIIE oeoveeee ettt ettt ettt et e e et e et e e e et e te e et et et et eneeee e st eeeeeeeeeeeeeneas 99
BB oo eeeaeaaeeaeannanneannennnannntnnnnnsnnnnnnnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnneennennnnnn 104
BT BIBIIIEEY - oeeeoee oottt et e e et e et e et e e e e et e e eu e et e e en e e et e e et e e re et e e e e aeeaeans 105
BT et e et e e e et e e ettt eee et e et e et e e e eee et aere e e aeeaaes 112
9 FaultMapper i .....ccccccrrrriirrrrrrscrcer e e e ssn e e e e sn e e e nmnne s 113
L= TU 1141V =TT o =T SO E PSPPI 113
TR oottt ettt ettt ettt ettt ettt e et ettt ettt et e et et et e et et ete et e et etteteer et et e et et are e 118
B oottt ettt et e ettt ee e 119
10 T TR +evvvrrrerrreereeemmnmmmmnnnnnssnnssssssssssssarsasssassererrererrrsssssssssssnsnnnnnnnnnnnnnnnnn 121
T BZR” ZETTIHL woeveeeeeeee et e et et e et e e e et et et e et e et e et e et e et e ee e e e et e et et eneer e e natenae e et e e e renernn 122
B B I3 oottt ettt ettt ettt e et e e et e e e et e et e et e et et et et re e reterr e et e ee e 123
B T I0 oottt ettt ettt ettt e et e e e e e e e et e et e et e et e et et et re e reterrr e et eae e 131
B B TIE oottt ettt ettt ettt et e e e et e et e et e et e et et et et e re e reterteaeeee e 139
N =S RSOSSN 146
B B T T3 ettt ettt ettt ettt ettt e e et ettt ettt et et et et e et e et e et e et e e e 153
TR ettt ettt et et ettt et et e et eate e et e et et et areaeas 157
022 = 2 165
AR 27 DT oo et e e e et e e e e a s 165
GBI TEEIITE oottt ettt e e e e et et et e e et e e e e et e et eaeeernaeaeeeeaeans 166
R VR =R == i WSSOSO RPRRPR 172
T B BB IR ..ottt et e e et e e e e e e e et e e e et e et e et e et e rerteaaeeaaen 175
B S H I B EIFE I .ottt ettt et e e e e e e 178
T2 TDR I ..vveeeeeeeeeeeeiiiiiiisssssssssssssssssrressssssssssssssssssssreeeessssssssssnnsnssssssneenssnnsnnn 183
EETHI TDR .o oottt e e e e e e e et e et e e et e e ereeeae et et e e e eaeeeeee et e ereeereenreeeneeereeneeeeareens 184
ZER) TDR eeveeeeee ettt et et et et et et e et et ee e et et et e r et e et ea et et e et e et et et et ettt et et eteer et erenne e 187
B TDR oottt ettt e et e e e e e e e et e e e e e e et e re e e e 195
BB ettt ettt et et et e et e ettt et e e aeeaaas 198

iv FTB-635



HZ

b B 3812 TR 199
REL 2 25 oottt ettt ettt ettt et e ettt e ettt et e ettt et et et et et e e et et e et et e e et et ene s 199
RFL 4 25 oottt ettt et ettt et e ettt et ettt e e e ettt ettt a et ettt et er ettt e e et et ene s 202
REL K IR ettt ettt et et e e e et e e e e e et e e ee et e e e et eeeeae e ee e e eeeen s 204
B R B Bl oot naes 206
T ottt — e e et e e e e e e e e —e e eea e e et eaeee e et et et e e et e et eaeeaeeaeen 208

0 B = 209
BB TE DT woooveoee oot e e et e et e et e e e e et ettt e e e et et et e e e e eanes 209
B IR ..o eeiee oottt et ettt e e e e e e et et e e e e et et et et et e et e et eet e e et e eetneereaernaiaeas 210
0 S5 4 L USROS P SR URR PRSPPSO 216
DRl K == | i WU URRSURRRIPRORN 222

0 T3 o 227
SRR ZETTTHL «eoveoeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e ee et e et e e et e e e et et e et e ettt ee e e en s 227
R IR R TIEE .. eeeoeee et e ettt ettt ettt et e et et e et e e e e ettt et et et et e et eae e et eee e neereaineas 228
B B T I3 .ottt ettt et e et e et e et e et e et e re e et e raerteree s 233
o I D 3= USSR 238
ST = =F 7 AR PR URRPRRPRPROTN 246

B 255
SRR TETTTET wovvveeeeeeeee et e et e e e e e e e e e et e et e e et e e et e e e et et e et e e e eaeeeeeeeeeeereeete e teeeenaee et eereeareeanes 256
T R B R IR .ottt ettt ettt e et e e e et e et e e et et et et et et et e e e e et e n e e eenaeneas 257
k= 9z == TSSOSO PRSP 261
BERHITE IR o.voveoee ettt et ettt et et et ettt et e ee et et e ettt et et ee ettt ere et et ete et et eteer et eteeae e 267
T <R SRRR 274

=T 281
BT e ettt ettt ettt e 282

18 SALEIIR 1 ZE R IIYE .ooeiciieceeemeeerrrrrrerssssssssnnnnsererrerrea s s s ansnnnnssnerereeaaaannsnnnnnn 283

et ettt et e —e e et e ee et eete et et et et e e e e e e et e eeeerereneaereaeeaenaeanes 283

Do L I 7 = = 285
T B B T P P R Tl cveeeeee ettt ettt e e et e e et et e ettt ettt et e e e e e e eenaeaaas 285
TE B T oottt ettt e e e e e e e e e et e et e et et et et et e e ee et eaeeaeeeeaareas 286
b N =AU PR PSRPRRIN 286
1‘]’\;!-‘_*: ................................................................................................................................. 287
T 1 B T Id B B EH ettt et ettt e ettt e e e et et e e e eeeaeaanes 287
I == RS RRPUSRR 289
BB B oottt ettt ettt ettt ettt ettt et et ettt et et 291

SRR FN xDSL 3K v



HZ

b L0 Y0 L IR o Y = = I i 299
CERTNT 1 B IE” BRI oo 299

B B /B B STIE oot ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ereenenen 300
IR BT B ..ttt ettt ettt e et et e et et et et e et e et e et e e aanen 302

b Y 1y I = 311
B ettt ettt ettt ee e 311
DS fB B oottt ettt ettt e e et ee— e et e e e e e et e et e et e et et et re e et ae e 313
DS B B oot ettt e e e e e e aaas 316
T B et seeeee et et e et e ettt e e e e e e e e e et e e et et e —ee—eeee et e et e et eaeeeneereeaeaeaas 318
(DY I SRS 319
2 = OSSOSO PR PRORPRRPR 320

b Y0 L o = b i = < 323
R TR IR R oot oottt e et et et re e r e r e r et et e e rerarnan 323
T R oottt e et e et e et e et e et et et aeaaas 324

B ettt ettt e et et et e et ettt et e et et et e eatentareerentereerantentarennenen 326
3 35 7= 329
o sl =SSR RRRRRRN 330
FERAIEIBFIALIE (OB R TRREE) oottt ettt e e ettt e s 330

b 5= 4 331
B B L )BTl .ottt ettt ettt e et e et e et e ettt et e et e e re e rterter e ne e et e et e et e rerennan 331
15 N =~ OO RO U R PR TSR URORRORRORRURN 332

BB T+t ettt et et e e e e e et eete e e e e ate et e et e e e e et e eeeeeteeaeaaeaeeaaeas 333
3 X 335
e A== R TT TSSO TSP RTURRPRRPRORRORN 335

= = USSR PROPRORRORRRTN 336
G- 336

B BAE A e e ettt ettt et e e et e et e et eereee e e aaas 336
BB I oottt e ettt e e e et e et e et e et e e e e aaeaeaas 337
EXFO B BR B EETI0Y oottt ettt e et et e ettt e et e e et e et e an e 338

) 2, 3 1 339
== 345

vi FTB-635



SHIEBER

SHHIEBER

== AR

AR B QOB I AN S EAENU AIAIE . & CARSE AR IS KA 56 [ i H
I AL 57 fh & A bR fEREAT VP A o

LTI 5 IS B #A e 5k [ FCC MLE SR 15 #7 B 200 A& K
ICES-003 & IR A PR INIE . {H/&, EXFO Inc. £%5 /780 155438 F (Hdx
i

i X SR B E R H AT, SRR R R i, RO
T TR S AR SRR . I R AR
MR R AT 2 ANE ], AT RE N A LB TG T AR B IX A A it
B e AEAFE T, MG T & ZH ) B SRR T

FIL P REST RIAAE 0 E  AeA H62k ZARAEA B A IO
CE fFatE =

FATHI W2t www.exfo.com FEHE T HFRRA @ AT S PER M. A RTELIE
L, TEZ I Wk R e T

$E4EAN xDSL i vii






A

w1 LI N
1 FTB-635 BEiF#4iF0 DSL it &
Yo din
1R & v
FTB-635 i i 8 4 A1 DSL I AT (1 FH 3 A2 76 ik 55 $& A sy A0 A P 0 3 2 [) 0
ik ADSL2+ A1 VDSL2 M55 . ‘& nl i Fad i / AJsit B 3004 2 D R X 46 15 it
HATR IS AT 2 . FTB-635 #2041t 7 & MR aE, B an 2855 PRI 2% «
HENMLR . 2 gs. %, TDR. RFL. {25, WA DSL K.

FEDRESAE

» SmartR™ H3h5r 4 R
e s 246 2% P DM ik
7 ok bR S YE E / OHr
FEWEThE, FElEH T 452 FTTH
ADSL2+ F1 VDSL2 3
7EH P i AT DK X IR S8 E FTTx Mk 45

YYyVYYVYYyYy

SRR FN xDSL 3K 1



FTB-635 FEi$A4iF0 DSL ik #E ik 5 /v
M7 R

SiL3Y 7
> SEFE B IR B AT A N 5 I 2 W
> RETFHH A ERLL N
30 MHz & 5 i 73 #r
R R A 2 FE AR, A e O s 0 & 5 2 30 )
ki 4 Uil R
Al 3% ADSL2+ Al VDSL2 4 5E 7 #F

& ESERHI IPTV. VoIP. 1P P, o sa s« ks FH AR A 4 b 250k
ETH BRI

HERE FTB-1 7 S iR _E AR R

YYVYYVYYyYy

\/

2 FTB-635



B

A AR AR IR S5 o A7 RN ] 2 R A AR A IO VRS 2.,

iTE:

Z (FTB-1 H 45/ ) -

FTB-635 FEi$A4iF0 DSL ik # ik 5 /v
WA

& iftAR
BOND ADSL2+/VDSL2 45
HIVOLT 2% F BRI AR ) 4 H F A 125 VDC 42 = 3
500 VDC.
IDD ik e gt 7 B KR 43 A
30 By 3 Az i Hf AR
RFL W #F RFL I3
SmartR Pair Detective 1 FaultMapper il
—H ¥ TDR .
TDR ¥ TDR iR
WBAND > {55 W o SR B ST I R T e ek
e
> A SRR PSD R A RN B
kgt 7
VDSL2MOD S HF VDSL2 i
VDSL2-STGR % Ikanos CO4

X 634t & EXFO Connect N R BB S04 Al E & o

SRR FN xDSL 3K



FTB-635 FEi$A4iF0 DSL ik #E ik 5 /v
25

HE
AT Wb Al 57 st i, BT RLL R 258
=
=

BNEBENRKRAARR, MRAMUER, JRSSEATRTENASH
E. WOETRFBFEBREFMHNBEAT, FREHITRE.

d== ===

EEEE
BRBENRRKR, MRAMUESR, JgsSHREMSPENRE.
IE T RH B FERESEHNIERT, A aedtiTiRE.

= =2

EEEE
EREENRRIAR, WRAMUES, THELSBBRERF. SRET
BHEFTERELENERAT, A REHITRIE.

ERIRT

BXRT IR 2NN EHER.

4 FTB-635



2 TEEBE

(L & & ED

SRR FN xDSL 3K

=

WMRFEFELLIEERNES] BTEE
SUBCRIAG B B R PRI o

I

MIREL R, ARESHEIRLERTE

SH

EERRT

m%@E&%LEﬂZC&ﬁﬁ,%%%%%%Fiﬁ*%ﬁﬁ%ﬂo
EREGET, BAERTBEERIOSE.

EEIRET
AXETEE~miEtbREES], HRERPITHHREER. T2
ESIERBER, BHLFHERIREXIES .

B
HNERFES EXFO &I



HSE2ER

I SRR R B AR BT, R HLVR IR I

comm oo gi
= e
- HeEEEMNERSN PRI,

MU E & & B R ARIE R Bl = S RE 5 B B RIE -
HEZRSANREHLIER EMRESUEHIEN R 2R EXB -

AERBE, SMREEMBS (EF. BRF) WEHRE, B7HE
W&o
ZRWH AR REXN R FHITHRIFN . HiraizE. o

BB ERNBAL. EEETRIREMZ R FRBNEIL
T, BAEREMAH

Bl BIRE VI, &&AMBERNAIETE.
> 1ﬁ121§ﬁﬁ EXFO BLIQ%M-JL_E’])LUIL S 2S /?EEE.

Y YVYYVYYy

\J

6 FTB-635



RERER

BRHUEE

REHEE

BEWEE
T
> TERE » 0°C % 40°C
i LARRR > 3000 K

AR Z MBS BUEE R EAEE, WSR3,

SRR FN xDSL 3K







3 Al

TE AP ZLAN DSL U RN I FE e U AE FTB-1 E. W MR 2%, 152
b (FTB-1 M 4Rm) 1R 2 0 TREF LRI S

BEiER N AR R
J53)) Advanced WB Copper 5, xDSL 3 FH #2/7 Ji5 BV o] Jie B A3 il 7 (i sk

EERNAERF:
£ “Mini ToolBox” ™, %i%FE R W44

" Xini ToolBox

(i CHTEF (A TA

FTB-635-VIXAA
’ FTB CQ DS
E S/N: 690664

B O

Advanced WB XDSL
Copper

@ .l 2007-1-8 D:48

FriEE=

INCIVERT YRR BB 2 G I thk =P

“igm” E%ﬂ
“i it el &Y M i

$EEEFN xDSL ik 9



Al
BB

g

H
[=]

XL FEIER T EIBEIEEHITESNI, MXTEERSE 33971 “HA
MR . NZEAERATMRNEEST 280 VAC 5 400 VDC B IEZLAN
[R5

TEERT FTB-635 .

‘3

-
O ]
RIB| TIA =& RIBI| THIA] . LAN “” DSL
@ FIB63S ® L
< ' =
PAKM LAN #1 DSL i O
FHIE/ itk (A/B) — ]
0O
EhigF —
POTS 15785
&M/ $14% (AB) B0 =

EE: LAN I FOER LR, 150 v bl FE L 2E A RJ-45 #3250 3815 o 1 RS
R fie e AT IA 1500 Vo AR ARIE (S F G AUR A AL 15 4 Th R -

10 FTB-635



Al
YR

FIRZE A AR (B) Lk
EIEZE R ER (A) 34

- RIELRHE
L EIERE A

itk (B) H&2k
—— BIRLAIEH
IER (A) etk

oo mm 00 &i
ry
. BEEMKBSEBEFER, R/I/R1/T1EOLATEESHIN 50/100/125/500

Vee BRE . THTEIEIRIE.

iTE
RN EE FEESERE, BN RIPEMEEER LIS &R, {BanR
PSR 5 S Al sE#E 1T 500 AR, YIINEIEARIRZE.

SRR FN xDSL 3K 11



Al
3NN H

HE\ FHEN L i A R

B

a AR HUFEIIRE, FEHES EXFO IATTHIRIR—EEER .

= =2

ﬁEEE
FTB-1 FF/2Rt, ¥IUBASKEREER. B0, SEIRINE & FERER T
KI5 HIRER.

HEGYEA FTB-1:
1. KM CRFL, MARRIRBF LIRS o

2. KB AT AR HE R T B CAnsED

RRHRAET & b, R DR 22 o 358 AURLAR AR AL 70 1 -1 65 BOAH LA
FrP5r. LB, RGOS SR B R 5

12 FTB-635



Al
e N R EHH 0

3. fEHSRIRLZTTIR EHR R IR 22 (4 550D .
IR AR P 5 WAL o

lioEa gz +22

@

THR B, RS 2 B SRR
HEBJERL FTB-1 LT

1. KRHBE P .

2. KRR FHERE L (gD .

3. AV SKIRLZ IR R IR L (4D BERIAIT. BT X R i
2z, R E .

e Ry $22

SRR FN xDSL 3K 13



Al
AN I A

4. JUERBHMIE  (ARENUESRAS) i,

==t
IE =2
BTSRRI AR, FIAEATEEIRMEHAEIES . IMAREBT ISR
g,

14 FTB-635



Al
B FTB-1 %M

EHiT FTB-1 ¥4

FTB-1 FE B A A AT, PR A EE A ARG EHEMR (FE
3% FTB-1) . EA{fi[f] Update Manager, AZ1EA & RAGR, Kk, Dk
73 B3 38 S P A RE A Update Manager.

7Ef# Fl Update Manager 5¢ /% FTB-1 X fF 58 f5, B3 R NIEAT — OB 3%
MFRT, DR Se B e 7 2 77 SR o, i R A S A L 12T
FEH A AR o R BT E 4, T L A RIS AT B R P e
HH, ARE KB R SRR, SRR

FEE AL FE . 5 B Administrator 1K g S

IR SRR AR DA oAl FTB-1 R 2238 By it A o] 1 (R AR B 5 46 24 BT FTB-1 1
By, WamBIEEE. £ LAWMEL T, RAAEHELERFTB-1 Jf5E
PR F IR 2k Jm B B A RE VT AR Y

SRR FN xDSL 3K 15



Al
B FTB-1 %/t

HEESF FTB-635 FEiHiHLH DSL Mk iRk b S AEVER ikt -

1.
Activation” .

£ Mini ToolBox H1, E&# “stHFEF” @&+, #AJ5i% “Options

o Kini ToolBox [AEE
m BTl ARTR Mmooy
=
o W 4
Calculator EXFO Connect Client FIB-Care GPS Coordinates Internet Explorer
Viewer
Notepad (Options Activation Product PuTTY TightVNC Server
Registration Stop
= . A
<
Update Manager USB Data Mover VPN Installer
© .fl 2/28/2013 4:38 B0

2. GEF CBIBGEME ETR.

e IR BIRE RIS R L.

R IR

Foiem | WRAT |
waeE | | i
g HET: Hif:
FTB-635-V2XAA 5/N:690664 T A || Fault Mapper ¢ aifEBaEISE)
«/PD
o RFL I
o TOR =
+f WBAND
«f HIVOLT
P e
*H

16

FTB-635



Al
HWHIETR TR

FHEDFTE

FEBC B MK B WS IR, S mT DU YA R A8 00 -R AHZ LA R PP

gkt
4l i
| | BEALEE.
NS
RECE =S
TR
2| [mEE—m
.| |BEsERE.

R4S FA xDSL iz 17



Al

O A
Bl =14
= g
GBI, U BB o, DB LA X B
I | [ sommEg
o FuEEE T TR
| R AR,
WL BB NEI S GERED |
e
Tut éfﬁ/]\g
18

FTB-635




4 BRES

A

e 253 oz FR 15

EHAERAFR R @

S

1
K

>
>
>
>
>

8 AR AR S KR R e 4 BT P S

UL P S b, s n] ARG B RS s AR, EE AR, Gt L
FTB-635 f HABAH A5 o bR F RS PP 1 P S L

FEN
WS
PR
T

JS2 IR PP 4

EEA

EEHEOH, o] LA E WA — A gk iR P2 A g9t L &
NP ST S o
- ” It
BEES!
f ¥y 00 @ @ A izt s B AN
et R E 2R
oy ﬂ Hlige
Pair Detective B FaultMapper Pk ARk 2 TDR
ran_|| 52 B2 M 4 % -
RFL =5 L 2] WA S
it ]
QL (2] e
— S 7a 7a
HE B3R LN | BE L1831 &
st ) S 00 © [Esgt

$RLEFA xDSL iz

19



= R BE T 4 i AR PR
R

ik 4B

HABE N PR e 3R 4 DA K 4 -
Pair Detective

H 3l

FaultMapper

Ji R

JIM# 2
TDR

RFL

oF

% @

*

YYY VYYVYY VYYVYY

Bk
W 5 A

izt

L TR KB RS T
REE=

WS BRI SRS H AT A

\/

ERTHFRINIEE e e 12/17/2012 5:14:43 AM

FER1E MR B #AFNRT 8]

4o

20 FTB-635



BB RS AR

A

Frat=

PR S 7 AR 44 PR AT FL B RS

ik {5 2 =i

WA NS EE SR G Tardy, Rl /F R TR, DU E
S BN / TR AL

> “URFN” /Uil AL BORVEAER, WESE 25 T ““fEEhT /
“1“‘_&” jy—'% b4
> “NARE”: FRENELE, BSHE 64T “NHARE”.

> “i%”‘%%ﬁ” Blbr (o 2 “BIABE” XIRHES RN AR IR R
Tike ARAMER, WSHFE 70 1 “HEHER7.

> “TDR” KEltr [ /2 TDR MK hEE T30, AL . Pair
Detective 1l FaultMapper JlliX# 5 . A XRFELIE S, WEZHEE 183 1T
“TDR {D_IJ JQ”

EFRE
SRR RGE CWET M CARGRC B CWR” AR TR
RS TR, “HELRIN BT A £ MR 0L R

SRR FN xDSL 3K 21



BREHRSENRAER
JS2 AR Fr4% 41

22

[z g iz
"R iz

“HBh RoRIETRFEEE S, A PR R AR B 1E )

“XTT 4

FERLE L op, AT DLER ™ SRS BRI BOR SR E B .

EESEEROAXIEE:
1. ExEnd, &[]

R4 : Advanced WB Copper and DSL 1.8 J&EIT Mini ToolBox
= b iR A

=

A5 FTB-635-V2NAL
FFAIS: 690664

JEARETE ©2013-2014, EXFO Inc.

BB
HhEs
s | | ) | | +E
Pl http://www.exfo.com/support
ki
‘ =2 H EEFTR ‘| W

FTB-635



BREHERSENRAERF
7 F A P 4L

2. il “fER RS RN PO AR RHESCTEANE S

| =a

1 =8
=8 18

PR Advanced WB Copper and DSL
Lt 1.8
s FTB CQ DSL
iR FTB-635-V2XAA
F LEBR R /MDI KR 1.7
FPGA KR 6.0
DSP iR 3= 11A
USB ffiA 2.4
MC ffia 6.9

HHE8 18
Broadcom
€Q W H-02

123
EE EE T || =

2a. XWir “FRAT EEEEEKRAER.

| 158
| ==
=8 18
LELE Advanced WB Copper and DSL
KR 1.8.0.37
S FTB CQ DSL
Lk FTB-635-V2XAA
F 48R /MDI iR A 1.7
FPGA 3 6.0
DSP 3 114
USE fE 4~ 2.4
MC 3 6.0
RS 18
Broadcom [}
€O R H-02

2b. AT “RRA” ER ARG T .

$E4EAN xDSL i 23



B R RS R TR R

JS2 A 240

24

3. Ry “EBEVFAIML EHE AT TR

oo

R

=]

5]

IMPORTANT: CAREFULLY READ THE FOLLOWING LICENSE AGREEMENT BEFORE OPENING THIS ~
INSTALLATION PACKAGE. BY OPENING THIS PACKAGE AND USING THE SOFTWARE WHETHER
INCORPORATED OR NOT IN AN EXFO INC. ("EXFO") PRODUCT, YOU INDICATE YOUR
ACCEPTANCE TO BE BOUND BY THE TERMS AND CONDITIONS OF THIS AGREEMENT. IF YOU DO
NOT ACCEPT THE TERMS AND CONDITIONS OF THIS LICENSE AGREEMENT, DO NOT OPEN THIS
PACKAGE AND PROMPTLY RETURN THE PRODUCT OR SOFTWARE WITH YOUR PROOF OF
PAYMENT, WHEREUPON YOUR MONEY WILL BE REFUNDED.

THE PRODUCT OR SOFTWARE YOU ORDERED MIGHT INCLUDE SOURCE CODE AND/OR
SOFTWARE COMPONENTS, IT IS PROVIDED FOR YOUR CONVENIENCE IN MODIFYING THE
PRODUCT OR SOFTWARE TO SUIT YOUR SPECIFIC NEEDS, OR TO CREATE DERIVATIVE WORKS
INCLUDING SOURCE AND LIBRARY FILES IF APPLICABLE.

THE PRODUCT AND THE SOFTWARE MUST BE USED ONLY FOR YOUR INTERNAL BUSINESS
OPERATION AND ITS INTENDED APPLICATION, YOU MAY NOT COPY OR USE THE SOURCE CODE
OR THE SOFTWARE COMPONENTS TO PRODUCE OTHER SOFTWARE DEVELOPMENT TOOLS FOR
DISTRIBUTION AND RESALE WITHOUT EXPRESS WRITTEN PERMISSION FROM EXFO. EXFO
RETAINS ALL RIGHTS TO THE SOURCE CODE, THE SOFTWARE COMPONENTS AND ALL
MODIFICATIONS THEREOE. YOU SHALL RESPECT AND COMPLY WITH ANY OF THE PROVISIONS
LISTED BELOW WHICH MAY ALSO BENEFIT ANY GIVEN THIRD PARTY BENEFICIARY AS DEFINED
HERELN,

1.  DEFINITIONS: The following definitions apply ta the temis in the Agreement.

“Documentation” means the user's manual and other printzd materials accompanying the Software. -

[
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DSL chipset

Standards compliance

DSL parameters

Test interfaces

Encapsulation methods
Operating modes

Login format

Connectivity support

SRR FN xDSL 3K

Broadcom

ADSL1/2/2+

VDSL2

Maximum attainable bit rates
Actual achieved bit rates
Actual bonded achieved rates
Latency mode: fast, interleaved
Data mode: ATM, PTM
Capacity (%)

Signal-to-noise ratio (SNR) margin
Output power

Attenuation

Bits/bin

Attenuation/bin (Hlog/bin)
QLN/bin

SNR/bin

Vendor code, revision

VDSL2

ADSL1/2/2+
Ethernet 10/100BT

RFC 2684 supporting bridged Ethernet (IPoE)
IPoA (RFC 1577)

DSL Terminate
Modem Replacement (DSL to Ethernet) Pass Through

User name and password using PAP/CHAP

LAN/WAN status

DNS, gateway

DHCP client/server, DHCP vendor class
NAT

ITU-T G.992.5 (ADSL2+ including Annex A, B, J, M)
ITU-T G.992.3 (ADSL2 including Annex A, B, J, L)
ITU-T G.992.1 (G.DMT including Annex A, B)
ITU-T G.994.1

ATIS/ANSI T1.413 Issue 2

IEEE 802.3ah (PTM)

ITU-T G.998.1, 2 (ATM, Ethernet bonding)
ITU-T G.998.4 (G.INP)

DT 1 TR 112 U-R2

ITU-T G.993.2 Annex A, B, Y

Profiles: 8a/b/c/d, 12a/b, 17a, 30a

Band Plan: 997, 998, USO

|EEE 802.3ah (PTM)

ITU T G.998.2 (Ethernet bonding)

ITU-T G.998.4 (G.INP)

ITU-T G.993.5 (G.Vector)

DT 1 TR 112 U-R2 (U-RV2)

Interleave depth

Interleave delay

Trellis coding

Bit swapping

INP

Nitro

PhyR, G.INP state, performance counters
Vectoring state, performance counters
Modes: PTM, ATM, Nitro

LOS, FEC, CRC, HEC

LATN per band

SATN per band

EWL

KLO

PPPoE (RFC 2516)
PPPoA/LLC and PPPoA/NVC-MUX (RFC 2364)

Ethernet Terminate

VLAN ID, VLAN tagging
VPINCI
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COPPER SPECIFICATIONS

Transmitter characteristics

Frequency range (200 Hz to 20 kHz)

Frequency range (20 kHz to 2.2 MHz)

Frequency range (2.2 MHz to 17 MHz)

Frequency range (17 MHz to 30 MHz)

Frequency resolution

Frequency uncertainty (accuracy)
Level range

Level resolution

Level uncertainty (accuracy)
Frequency resolution

Frequency uncertainty (accuracy)
Level range

Level resolution

Level uncertainty (accuracy)
Frequency resolution

Frequency uncertainty (accuracy)
Level range

Level resolution

Level uncertainty (accuracy)
Frequency resolution

Frequency uncertainty (accuracy)
Level range

Level resolution

Level uncertainty (accuracy)

Impedance

1 Hz steps

+(50 ppm + 1 Hz)

—20 dBm to 0 dBm at 600 Q
0.1dB

+1dB

1 kHz steps.

+(50 ppm + 100 Hz)

—20 dBm to 0 dBm at 100 Q
0.1dB

*1dB

1 kHz steps

+(50 ppm + 100 Hz)

-20 dBm to 0 dBm at 100 Q
0.1 dB

*1dB

1 kHz steps.

+(50 ppm + 100 Hz)

—20 dBm to 0 dBm at 100 Q
0.1dB

*1dB

100 Q, 120 Q, 135 Q, 150 Q, 600 Q

Receiver characteristics

Reception frequency range

Frequency uncertainty (accuracy)
VF reception level range

VF level uncertainty (accuracy)

'WB reception level range

WB level uncertainty (accuracy)

200 Hz to 20 kHz

20 kHz to 30 MHz

+(50 ppm + 1 digit)

~90 dBm to 15 dBm at 600 Q
200 Hz to 20 kHz

-90 dBm to ~50 dBm, uncertainty (accuracy) +2 dB
-50 dBm to 15 dBm, uncertainty (accuracy) +1 dB

—-80 dBm to 15 dBm at 100 2, 120 @, 135 @, 150 @

20 kHz to 2.2 MHz
-80 dBm to ~50 dBm, uncertainty (accuracy) +2 dB
-50 dBm to 15 dBm, uncertainty (accuracy) +1 dB

2.2 MHz to 30 MHz
-80 dBm to -50 dBm, uncertainty (accuracy) +2 dB
-50 dBm to 15 dBm, uncertainty (accuracy) +1 dB

Impedance 100 Q, 120 , 135 Q, 150 Q, 600 Q
POTS dialer DTMF 0-9,#*

Phonebook 25 entries
Digital multimeter (DMM) Test type Snapshot and continuous

(for voltage

100 kQ, 1 MQ, 10 MQ

NOTES
a. Subject to change without notice.

b. Typical, at 23 °C £ 3 °C, on batteries, with no USB connection.
c. Specifications based on 24 AWG (PE 0.5 mm) cabling.
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COPPER SPECIFICATIONS >*(continued)

Measurement Range Resolution Uncertainty (accuracy)
DC voltage 0'to 400 V 0.1V for 010 99.9 V +(|1 %| + 0.5 VDO)
1V for 100 to 400 V
AC voltage 0 to 280 Vrms 0.1 VAC for 0 to 99.9 VAC +(1 % + 0.5 VAC)
1 VAC for 100 to 280 VAC
Isolation resistance 0to 1 GQ, auto-ranging Three digits
(stress/leakage) 1kQ to 99 MQ £(2 % + 1 digit)
100 MQ to 999 MQ (5 % + 1 digit)
Resistance 0to 100 MQ Three digits
00 999 Q +1%+5Q)
1 kQ to 100 MQ +(2 % + 1 digit)
Capacitance 0nFto 2 yF Four digits +(2 % + 50 pF)
DC current 0to 110 mA 0.1 mA £(2 %| + 1 mA)
AC current 0to 110 mA 0.1 mA £(2 %[+ 1 mA)*
Station Ground 0to1MQ Up to three digits
0to 999 Q +(1%+3Q)
1kQto 1 MQ +(2 % + 1 digit)
Isolation resistance (stress/leakage) (continued) Source 50 V to 500 V (current safely limited to 0.5 mA)
Soak timer 1 s to 59.9 min

VF noise measurement

Frequency range
Level range

Resolution

200 Hz to 20 kHz
-90 dBm to 20 dBm
0.1 dB

Uncertainty (accuracy) -90 dBm to ~50 dBm, uncertainty (accuracy) +2 dB

~50 dBm to 20 dBm, uncertainty (accuracy) +1 dB

Filters ITU: none, psophometric, P-notched, 3.4 kHz, D-filter, 15 kHz
ANSI: none, C-message, C-notched, 3.4 kHz, D-filter, 15 kHz
Impedance 600 Q

VF impulse noise

Low threshold
Mid threshold

High threshold
Test duration

~40 dBm to 0 dBm, in 1 dB steps
Low threshold plus separation

Mid threshold plus separation

Minutes: 1, 5, 10, 15, 30, 60
Hours: 4, 8, 12, 24, 100

Separation 1 dBto 6dB,in 1 dB steps
Dead time 125 ms
Filters None, 3 kHz flat, C-message, psophometric,
notched and D-filter (IEEE 743-1995)
Counter Maximum 999 for each threshold
Timer 1 min to 24 h, default is 15 min
Power influence (noise to ground) Noise range ~60 dBm to 10 dBm

Uncertainty (accuracy)

Graphical display

60 dBm to 50 dBm + 2 dB
-50 dBm to 10 dBm + 1 dB

Third triplet harmonics to 20 kHz

AN

VF longitudinal balance Frequency 1004 Hz
Level range 0dBto 100 dB
Level uncertainty (accuracy) +1dB
Impedance 600 Q
Time-domain reflectometer (TDR) Modes Automatic, Manual, and Crosstalk (Xtalk) operation with location of most significant event(s)

Distance range

Pulse width

Amplitude

Velocity of propagation (VOP)
Distance uncertainty (accuracy) ®

Units

0 m to 6700 m (0 ft up to 22 000 ft) on 24 AWG (0.5 mm) cable

15 ns to 20 ps (automatic control)
7.5V p-p on cable, 9 V p-p open circuit
0.40 to 0.99

+(0.5 m + 1 % x distance)

Meters and feet

NOTES
Subject to change without notice.

»

From 10 mA to 110 mA.

oo o

$RLEFN xDSL iz

Typical, at 28 °C + 8 °C, on batteries, with no USB connection.
Specifications based on 24 AWG (PE 0.5 mm) cabling.

Qualified up to 300 m (1000 ft) and does not include the uncertainty due to VOP.
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Load coil detection Count
Plot

Distance range

Upto 5
Up to 10 kHz
Up to 8000 m (up to 27 000 ft)

Near End Crosstalk (NEXT) Frequency Range
Level Range
Level Resolution

Level uncertainty (accuracy)

Terminations

10 kHz to 30 MHz
0o 90 dB
0.1dB

2.2 MHz: 2.0 dB, from 0 to 90 dB
8 MHz: £2.0 dB, from 0 to 85 dB
12 MHz: £2.0 dB, from 0 to 80 dB
17.6 MHz: 3.0 dB, from 0 to 80 dB
30 MHz: £3.0 dB, from 0 to 80 dB

100, 120, 135, 150 Q

Power spectral density (PSD) Test type

Vertical scale

Horizontal scale

Noise filters

Continuous with peak-hold, disturber identification, spectral mask overlay,
and bridging impedance features

15 dBm/Hz to =140 dBm/Hz or 20 dBm to =100 dBm

4.3125 kHz to 17 MHz, in 4.3125 kHz steps or
8.625 kHz to 30 MHz, in 8.625 kHz steps

None or E, F, G, ADSL, ADSL2+, VDSL, VDSL2-8, VDSL2-12, VDSL2-17 and VDSL2-30

Wideband impulse noise Test type
Counter, count histogram threshold

Scope threshold

IDD threshold
Total impulse hit count
Total impulse disruption time

Range

Test duration

Impulse separation time (IST)

Noise filters

Counter, count histogram, time and frequency scope, duration and disruption histogram (IDD)
-60 dBm (30 dBrn) to 0 dBm (90 dBrn) in 1 dB steps

0.000 V to 7.000 V in 0.001 increments
(0 V provides continuous triggering)

—-60 dBm to 15 dBm
65 000 000
65 000 000 ms

Scope: 10 ps to 10 ms
IDD: 1 ps to 20 ms

Counter, histogram — minutes: 1, 5, 10, 15, 30 and 60
Counter, histogram — hours: 4, 8, 12, 24 and 100
Scope: continuous and capture/trigger modes

1 ps to 999 ps
None or E, F, G, ADSL, ADSL2+, VDSL, VDSL2-8, VDSL2-12, VDSL2-17 and VDSL2-30

Wideband longitudinal balance Level scale

Level range uncertainty (accuracy)

Level resolution
Frequency resolution
Frequency uncertainty (accuracy)

Frequency scale

Fault location

Uncertainty (accuracy)

0to 100 dB

2.2 MHz: 2.0 dB, from 0 to 55 dB
8 MHz: £2.0 dB, from O to 45 dB
12 MHz: £3.0 dB, from 0 to 45 dB
17.6 MHz: 3.0 dB, from 0 to 40 dB
30 MHz: £4.0 dB, from 0 to 40 dB

0.1dB
1 kHz
+(50 ppm + 1 digit)

ADSL/2+: 10 kHz to 2.2 MHz
VDSL2-8 : 20 kHz to 8 MHz
VDSL2-12: 20 kHz to 12 MHz
VDSL2-17: 35 kHz to 17.6 MHz
VDSL2-30: 35 kHz to 30 MHz

Total resistance, near-end to fault
digits, least significant digit 0.1 Q).

(three si

fault to strap

Total length, distance to fault, distance from fault to strap
(three significant digits, least significant digit 1 m)

+(0.1 Q + 1 % x RTS)

NOTES
a. Subject to change without notice.

b. Typical, at 23 °C * 3 °C, on batteries, with no USB connection.
c. Specifications based on 24 AWG (PE 0.5 mm) cabling.
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Single-ended frequency response (attenuation) ¢ Distance range

Frequency range

Level uncertainty (accuracy)

Resolution

Horizontal scale

Vertical scale

Frequency uncertainty (accuracy)

100 m to 5000 m (300 ft to 16000 ft)
4.3 kHz to 30 MHz
(50 ppm + 1 digit)

+2 dB typical for 2.2 MHz and 8 MHz ranges
+3 dB for VDSL2-12 and VDSL2-17
+4 dB for VDSL2-30 ranges

0.1 dB

ADSL2+ = 2.208 MHz, VDSL2-8 = 8 MHz, VDSL2-12 = 12 MHz,
VDSL2-17 = 17.66 MHz, VDSL2-30 = 30 MHz

0dB to 100 dB

Resistive fault location (RFL) Test type

Fault detection
Resolution

Loop resistance
Multiple cable sections

Fault location

Uncertainty (accuracy)

K-Test uncertainty (accuracy)

Single pair (two wire) and separate good pair (four wire) and Kiipfmiiller (K-Test)
0 to 20 MQ

Three digits

10 kQ maximum

Five (includes gauge and temperature setting)

Total resistance, near-end to fault fault to strap r
(three significant digits, least significant digit 0.1 Q).

Total length, distance to fault, distance from fault to strap
(three significant digits, least significant digit 1 m)

+(0.1 Q + 1% x RTS)

£ (1.0 Q + 1 % RTS + (Rf1 + Rf2)/10 MQ) - double fault
+ (1.0 Q + 1% RTS) - single fault

NOTES

a. Subject to change without notice.

b. Typical, at 28 °C £ 3 °C, on batteries, with no USB connection.
c. Specifications based on 24 AWG (PE 0.5 mm) cabling.

d. Specification based on 1 kft 24 AWG cabling. Range depends on cable type and condition.

$RLEFA xDSL iz
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TECHNICAL SPECIFICATIONS

Display

Interfaces

Storage

Batteries

Color touchscreen, 800 x 480 TFT, 178 mm (7 in)

Two USB 2.0 ports

RJ45 LAN 10/100/1000 Mbit/s

Fiber inspection probe connector port (video)

Built-in Bluetooth and Wi-Fi (hardware option)

Five-color coded 2 mm analog safety shrouded line interfaces

8 GB internal memory (flash)
16 GB internal memory (flash), optional

Rechargeable lithium-ion batteries
Operating time: - CQ app = 4.75 h (typical with extended battery)
- DSL app = 4.6 h (typical with extended battery)

GENERAL SPECIFICATIONS — MODULE ONLY

Size (H x W x D)

Weight

Temperature
operating
storage

130 mm x 252 mm x 56 mm
(5 '8 in x 9 '8he in x 2 e in)

1.2 kg (2.6 Ib)

0°C to 40 °C (32 °F to 104 °F)*
~40 °C to 70 °C (-40 °F to 158 °F)

PM-1 BUILT-IN POWER METER SPECIFICATIONS®

Calibrated wavelengths (nm)

Optional CWDM calibrated wavelengths (nm)

Power range (dBm)

Uncertainty (%) ©

Display resolution (dB)
InGaAs

GeX

Automatic offset nulling range ¢

Tone detection (Hz)

850, 1300, 1310, 1490, 1550, 1625, 1650

1270, 1290, 1310, 1330, 1350, 1370, 1390, 1410, 1430, 1450, 1470, 1490, 1510, 1530, 1550, 1570, 1590,

1610, 1383, 1625

10 to —86 (InGaAs)
26 to —64 (GeX)

+5 % + 3 pW (InGaAs)
+5 % + 0.4 nW (GeX)

= max to =76 dBm
—76 dBm to —86 dBm
1=-86 dBm to min

0.01 = max to =54 dBm

0.1 =-50 dBm to —60 dBm
1=-60 dBm to min

Max power to =63 dBm for InGaAs
Max power to —40 dBm for GeX

270/1000/2000

Notes

a. DC voltage, resistance, isolation resistance, VF and WB receiver and modem = 0 °C to 45 °C. (32 °F to 113 °F).
b. At 23°C £ 1 °C, 1550 nm and FC connector. With modules in Idle mode. Battery-operated.

c. Upto5dBm.
d. For +0.05 dB, from 18 °C to 28 °C.
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NOTICE
B
CHINESE REGULATION ON RESTRICTION OF HAZARDOUS SUBSTANCES
FEXTRENRRFNAE

NAMES AND CONTENTS OF THE TOXIC OR HAZARDOUS SUBSTANCES OR ELEMENTS
CONTAINED IN THIS EXFO PRODUCT

BEAEXEXFO RPN EEREYRARTENERINESE

Indicates that this toxic or hazardous substance contained in all of the homogeneous
0 materials for this part is below the limit requirement in SJ/T11363-2006
RAZABAESYWRE LI ELRM R RS BT SI/T11363-2006 FrEAER
REZERIT,
Indicates that this toxic or hazardous substance contained in at least one of the homogeneous
X materials used for this part is above the limit requirement in SJ/T11363-2006
RIZEBEEYRELEZHHNE - GRM B RN SEE L SI/T11363-2006 7
AENREER,
Toxic or hazardous Substances and Elements
BEEEEYRNTE
Part Name . [Hexavalent|Polybrominated [Polybrominated
ERAEZ Fh Lead Mercury CadTlum Chromium biphenyls diphenyl ethers
ax o A | smEE | sR—xm
(PO)| (Hg) | (Cd) | (crvy (PBB) (PBDE)
Encl
neeslre o | o 0 0 0 0
A=
Electronic and
electrical
sub-assembly X O X O X X
B MEFAG
Optical
sub-assembly? | x 0 o) 0 0 0
Vi
Mechanical
sub-assembly? | 0 fe) e} e} 0
MU 2

a. If applicable.
MERER



MARKING REQUIREMENTS

FROEER
Product Environmental protection use period (years) Logo
7 m HWRRPERBR (F) &

This Exfo product 10

A EXFO 7= fm
Battery? .
EBth @
a. If applicable.

MREA.
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