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ML6674

ATM 155Mbps UTP Transceiver

GENERAL DESCRIPTION

FEATURES

The M 16674 isa com pkte m onolithic transceiver for B Compliesw ih ATM Fomm 155M bpstw isted pair
155M bpsNRZ encoded data tranam ission overcategory soecification
5 unshielded tw isted pair U TP) and shielded tw isted pair
ETP) cabls.The M 16674 iscom pliantw ih the ATM B Thtegmted baseline w ander corection circuit
155M bpsTw isted Pair Specification .The M 16674 inclides
the baseline estoration finction and adaptive B htegmted adaptive equalization
equalization w hich w ill accurately com pensate or lne
Iossesexceeding 100m ofU TP. B Tmnsan iHercan be extemally tumed off
high in pedence) ortme quiet Ine
The M 16674 rmcelve secton consists ofan equalizing
fiterw ih a feedback bop forcontrolling effective line B O peratesoverl00 m eters of STP orcategory 5 U TP
com pensation . The feedback oop contains a filter and Tw isted PairCablk
detection block fordetem ining the propercontrolsignal
An ECL 100K com patbl bufferat the output nterfaces B 32-ph PICC and TQ FP
directly w ih ATM physical nterface chips.
The M L6674 ttanam i section acceptsECL 100K
com patible NRZ nputs.
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PIN CONFIGURATION

ML6674 ML6674
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PIN DESCRIPTION
NAME FUNCTION NAME FUNCTION
TXn+, TXy— These diferential ECT100K com patible SD +, SD — These diferential ECT100K
Inputs receive NRZ data fiom the PHY com patblk outputs indicate the
fortanam ission . presence ofa data signalw ih an
am plinide exceeding a preset
TPO U T+, O utputs from the NRZ bufferdrive threshod.
TPOUT- these diferential cunentoutputs. The
tranan er fiterAransfom erm odule TPN +,TPIN — NRZ encoded data from the
connects the m edi to these pins. receiver fiterAransform erm odule
enters the Receiverthrough these
LPBK ThisTTL Inputenablkstransn Her pins.
Receiver oopback htemally w hen
asered bw . RXO U T+, D ifferential ECL1 00K com patble
RXO U T- outputsprovide NRZ encoded data
TXOFF ThisTTL input orcesthe NRZ driverto tthePHY.
a high in pedence state w hen asserted
ow and shuts offttanan itbias cument. RRSET1, htemaltn e consants controlling
RRSET2 the equalizer’s transfer function
RTSET1, An extemall$% resistorconnected are s=stby an extemal resistor
RTSET2 betw een these phs controls the connected across these pins.
tranan feroutputcurrentam pliide.
byr=32x125VRTSET CM REF Thisph providesaD C comm on
m ode reference pointorthe
TVCCA, Sepamate analog and digial receiver nputs.
TVCCD tranan Herpow er supply phshelp to
isolate sensitive circulry fiom noise RVCCA, Analog and digial supply pins are
generating digial finctions. Both RVCCD separated to isolate clkean and
supplies are nom nhally +5 vols. noisy circui finctions. Both
supplies are nom nally +5 vols.
TGNDA, Analog and digial tranan Hergrounds
TGNDD provide separate retum paths orckan RGND Recelverground.
and noisy signals.
- - -
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ML6674

ABSOLUTE MAXIMUM RATINGS

Absolite m axin um mtings ar Im isbeyond which the
life ofthe integrated circuitm ay be Inpaired. ATL
volages unless othew ise specified are m easured w ih
resoectto ground .

Ve Supply Voltage Range ....cooeevenenns GND -03V to 6V
hputVolage Range

D igital Mputs «..ocooeeeveensn, GND -0.3V tVCC + 0 3V
O utputCunent

TPOUT+/TPOUT—,SDE,RXOUTE .iiiiiiiiieneee 50m A

Allotheroutputs .......
Jinction Tem pemature

Storage Tem Peratill® ..ooovivviniinienienienienenne —65°C t© 150°C
Lead Tem peratire Soldering, 10 s=c) covvevveniennennnnn. 260
Therm alResistance 03)
Pl i s 60C M
B 80°C M

OPERATING CONDITIONS

VCC SUupply VOXage .covcvviiiiiiiiiiiieiieeeee 5V *+ 5%
Tp AmbintTem permture ... 0C t©70°C
S T 2kQ + 1%
0 953kQQ+ 1%
Receive transfom erinsertion 0SS ...oooovvvivinnnnne. < -0 .5dB

ELECTRICAL CHARACTERISTICS

Unkssothemw ise specified, Ta = Ty i © Ty ax,VCC = 5V £5% ,RTSET = 2 0kQ . N ot 1)

PARAM ETER CONDITDNS M N TYP MAX UNITS

DC Characteristics

Supply Cunent
RVCCD 74 mA
RVCCA 65 mA
TVCCD 14 mA
TVCCA 6 mA
RVCCD + RVCCA + TVCCD + TVCCA 185 mA

TTL Inputs TXOFF, LPBK)

V1 hputlow Volage 0.8

V hputH igh Volage 2.0

Differential Inputs fPIN+, TXIN*)

TPIN +, TPIN —

Comm on M ode hputVolage 22 Vee v

TPIN +, TPIN —

D iferental lmputVolage 15 v

TPIN +, TPIN —

D iferential hputResistance 10 kQ

TPIN +, TPIN —

Common M ode hputCunent +10 HA

TXN +,TX TN —

hputVolage HGH V) Vee—1.165 Vee—0.88 v

TXN +, TXIN —

hputVolage LOW ¥ ) Vee—1.810 Vee—1 475 v

TXIN +, TXIN —

hputCurentIOW () 05 HA

TXN +,TX TN —

hputCunentH GH () 50 HA

Differential Outputs SD £, RX0 U T+, TPO U Tt)

SD +,SD —,RX0O U T+,RX0O U T—

OutputVolage HIGH WVqoy) Note 3 Vee—1.025 Vee—0.88 v

SD +, SD —, RXO U T+, RXO U T—

OutputVohgeLOW (\70 L) Note 3 VCC_]— 81 VCC_]— 62 v

TPO U T+, TPO U T—-

D ifferential O utputCunentH G H Vouyr=Vect 05, Note 2 190 210 mA
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ELECTRICAL CHARACTERISTICS cowtmusp)

PARAMETER

CONDITIONS

MIN

TYP

MAX

UNITS

Differential Outputs &D +,RX0 U T+, TPO U T+) Continued)

TPOU T+, TPOU T-
D iferentalo utputCunent IO W

VOUT=VCCi O5,Note2

01

mA

TPOU T+, TPO U T—
O utputCunentO fiset

05

mA

TPOU T+, TPOU T-Vo 1 = Ve
O utputAm plilde Enor

Note 2

50

o°

TPOU T+, TPOU T-Vyyp = Vee 1 1V
O utputVolage Com pliance

+20

o°

AC Characteristics

TPO U T+, TPOU T-
RisefallTin e

15

20

25

ns

TPO U T+, TPO U T—-
O utput Jiter

05

ns

RXOUT+,RXOUT-
RisefallTin e

ns

RXOUT+,RXOUT-
O utput Jiter

2.0

ns

Note 1. Lin is ar guamnteed by 100% testng, sam pling, or conelation w ith worstcase test conditons.
Note 2. 0O utput currentam pliude isdetem ned by Hyr = 32 x 1 25V RTSET.
Note 3. O utput volage levels are specified w hen tem inated by 50Q to Vo2V orequivalent bad.
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FUNCTIONAL DESCRIPTION

The M 16674 transce¥er is a physicalm edi dependent
transceiver thatallow s the transm ission and wception of
155 M bpsdata over100 m eters over shielded tw isted pair
cabl orcategory 5 unshilded tw isted paircablk.

The transam i section accepts N RZ data, sending the

Inform ation on a tw o pin cunentdriven ttansmn iter. The
tranan ted outputpasses through an extemal ow pass
fiter and tansfom erbefore entering the connectors to the
STP orU TP cabk.The outputam pliide ofthe tranam ied
signalisprogam m ablk thmwugh the extemal RTSET
esistor.

The rceive section accepts NRZ coded data affer i
passes through an isolation transfom erand band Iim ibng
filter. The adaptive equalizer is used to com pensate or
the am pliuide and phase distortion incurred from the
cabl.The adaptive control section detemm hnes the signal
am pliude @énd therfore the cabk length) and adjusts the
equalizer accordingly. A s the nput signal am pliude

din inishes, the am ountofequalization ncreasesuntl i
raches Ismaxin um Fiur 1).

The receiveralso Inclides the Baseline W ander conection
circuiry. The circuitw ill com pensate and track the D C
baseline w ander caused by D C In balance of the mceived
data.A 10pF capaciorcan be connected betw een TP +
and TP - to in prove BitEnorRate.

The adaptive controlblbck govemsboth the equalization
level aswell as the signaldetection status. Signaldetect
is asserted w hen the equalizer control bop sstiles, or

w hen loop back isasserted. W hen the inputsignalis

an all, the equalization w illbe at Ism axin um .

Afferthe signalhasbeen equalized, i is fod through the
Joopback m ulipkexeronto the RXO U T+ pins.

Figur 1 show sa typicalgain vs frequency plotofthe
adaptie equalizer or0, 25,50, 75 and 100 m eter
category 5 cabk kngths.

TRANSMISSION

PECL kvel scram bled NRZ data is received by the
M L6674 and the currentdriven tranam itterthen sentthe
data to the fiterfmansform erm odule. The transn i

am plitude is controlled by one extermal resistor; RTSET.
Lo.= 32X 125v
Y RTSET

ForATM U TP applicationsthe tranan it am pliude is 1V
peak to peak.The term hation atthe tranan eroutputis
50Q Therbre the tanan fcurentIy = 150 =20mA .
Thus,
32X 125V

20m A

The tranam iterm ay be disabled via the TXO FF pin . W hen
thispin ispulled bw, the ttansan ifer's outputgoesto a

RTSET =

high in pedance state and no curent flow s through the
tansfom er.

ADAPTIVEEQUALIZATION

D uring transn ission ofdata overU TP (unshielded tw isted
pain, distorton and BIar caused by dispersion in the
cabl . Equalization is used to overcom e this signal
comiption . H ow ever, the disrdon is frequency
dependentand cabl length dependent. Therefore, n m ost
practcal cases, the TP portchamcteristic isunknow n and
It is In practical to tune the equalizer specifically to each
Ind¥idualport. Hence, adaptive equalizer isused 1n the
TP-PM D to ensue pmopercom pensation ofthe receired
signal.

By usihg adaptive equalizey, the eceiver autom atically
com pensates diferent lkength ofcabl w thout over
equalizing orunderequalizing the line.The M L6674

m oniors the am pliide ofthe received signalto

detem Ine the cablk kngth and adjist the equalizer
accordingly. The hput signal kevel is nversely
proportonalto the cablk length . Therfore, as the signal
leveldecrases, the am ount ofequalization is increased
t© com pensate orthe line boss.

ML6672 COMPATIBILITY

The M 16674 In plem ents the Baseline W ander conection
circuir, I additon  providing the finctionality ofthe
existng M L6672 device.The M 16674 is plig—com patbk
w ih the M 16672 w ih the follow Ing notes:

. T the M L6674 design, the RTSET resistorm ustbe
2 0kQ
. T the M 16674 design, the ©llow Ing passive

com ponents used in the M 16672 design m ay be
elim nated from the M 16674 design

— RSET msistor

— RTH esistor

— CAPI capacior

— CAP2 capacior

20
) TN
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15 // //_‘\\
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/| // N
10 ////l/ v /—\‘
1
pd // A \
5 - //// ,// ///—\\
/// LT L1 // \
Iy //’/ _,/ L~
T
01x106 1x 107 1x108 1x 109

Figure 1. Equalization Range
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Note 1.
Note 2.
Note 3.
Note 4.

+5.0V +5.0V +5.0V  +5.0V

+5.0V
Toawr ouf | 0u[ Toaw 20K 1%
— - - - |_WV—| Py —
- — —%—_| RvCcCD TvCCD TVCCA RvVCCA RTSET1  RTSET2 < I’-NF
= | o =
= < - -
<< |
99 TPOUT+
TXIN+
FROM PHY >
Y TXIN- S50 L mransFormER
<
noE1S SS S FILTER TO MIC
$55¢ - MODULE
+ —_
TO PHY ML6674 ATM UTP TPOUT
PN SD- TRANSCEIVER TPIN
< < < —
$$ 82 50
<> < <> < E—
RXOUT+ £
TO PHY CMREF _TO .
RXOUT- 50 | P
s < TRANSFORMER
S FILTER FROM MIC
TPIN MODULE
LPBK TXOFF TGNDD TGNDA RGND RRSET1 RRSET2 Eo 1uF
FOR THE TRANSFORMER
9.53K 1% CM CHOKE, USE:
FROM PHY -

XFMRS INC. XF3506SIP
BEL FUSE 0558-5999-00
VALOR PT4172

PULSE PE-68508

Application Example of ML6674 Configured for 1.0Vp_p Transmit Amplitude on C5 UTP.

Split 100K EC L tern inations are 82Q and 130Q to VCC and GND mespectively.
Recomm ended pow er supply bypass capaciors are 0 1UF w ith optional 10UF tantalm in parallel
Transbm ertums mtdo is1:1.

IPBRK and TXO FF Inputs are active IOW .
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PHYSICAL DIMENSIONS inches t illin eters)

0.485 - 0.495
(12.32-12,57)

0,098 - 0.112
0.450 - 0.456 . A
> (2.49 - 2.85)
(11.43 - 11.58)

[ il

PINTID

0.042 - 0.048

(1.07 - 1.22)
0.550 - 0.556  0.585 - 0.595 0490 - 0.530

(13.97 - 14.12) (14.86 - 15.11) (1245 - 13.46)

o
i O e O o O o O I s O I
|y gy gy
N
o

N i ) f——
J T 17 T 0.025 - 0.045
- 0.019 - 0.021 0.63-1.14)

0.050 BSC 048 -051) (RADIUS)
(1.27 BSO)

0.026 - 0.032 0.165-0.180  0.148 - 0.156
(0.66 - 0.81) 4.06 - 4.57) (3.76 - 3.96)

Sam

—>{l—
0.013 - 0,021 T T
©.33-053)

0.390 - 0.430
(9.90 - 10.92)

SEATING PLANE

Package: H32-7
32-Pin (7 x 7 x Tmm) TQFP

0.354 BSC
(9.00 BSC)

0°-8°
0.276 BSC
(7.00 BSC) — 0.003 - 0.008

|;||;||;||;||;||;||;|2|i|; (0.09 - 0.20)
O\PINHD

-

HHHHHHAA '

0.276 BSC 0.354 BSC
(7.00 BSC) (9.00 BSO)

noHHEEHS

0.018 - 0.030
(045 - 0.75)

17

HoHHHHEH —
’ Al 1
0.032BSC 0012 -0.018 D048 MAX
(0.8 BSO 0.29 - 0.45) (1.20 MAX)

0.037 - 0.041
(0.95 - 1.05)

SEATING PLANE
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ORDERING INFORMATION

PART NUMBER TEMPERATURE RANGE PACKAGE
M L6674 CQO0C  70°C 32-Pin PICC Q 32)
M L6674CH 0°C o 70°C 32-PIn TQFP H32-7)

©M icw Linear1998 . i, Micro Linear is a registered tradem ark ofM icm LinearCorpomation . A llothertradem arksars the pmperty o ftheirmspective ow ners.

Prmductsdescribed herinm ay be coversd by one orm ore ofthe ©lbw Ing U S.patents:4,897,611;4,964,026;5,027,116;5,281,862;5,283,483;5,418,502;
5,508,570;5,510,727;5,523,940;5,546,017;5,559,470;5,565,761;5,592,128;5,594,376;5,652,479; 5,661 427;5,663,874;5,672,959;5,689,167;5,714,897;
5,717,798;5,742,151;5,747,977;5,754,012;5,757,174;5,167,653;5,777,514;5,793,168;5,798,635; 5,804,950, 5,808 ,455;5,811,999;5,818,207;5,818,669;
5,825,165;5,825,223;5,838,723.&pan:2,598,946;2,619,299;2,704,176;2,821,714 .0 therpatentsars pending.

M icw Linearreservesthe rightto m ake changesto any producthersh to In prove mrliability, finction ordesign.M iom Lineardoesnotassum e any liabiliy
arising outofthe application oruse ofany pmductdescribed heren, neitherdoes iftconvey any Iicenss underispatentrightnorthe rights ofothers. The cicuis
contained in thisdata sheetare offered as possiblk applicationsonly.M Xomw Linearm akesno w arantiesormpesentationsasto w hetherthe illistated cicuits
infringe any Ntellectual pmwperty rightso fothers, and w illacceptno responsibility orliability foruss ofany application hersin. The custom erisumged o consulk
w ith appmpriate kgalcounsslbefors deciding on a particularapplication .

2092 ConcourseD rive
San bs=, CA 95131
Tel:408/433-5200
Fax:408/432-0295
wWWw m icrolinearcom
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To receive a price quote or to request a
product sample, call or send e-mail to your
local representative.

When sending e-mail, be sure to include the
Micro Linear part number and whether you
want a price quote or a sample in the subject
line.

(i.e. subject: Sample request - ML part#xxxx)

Click here to find your local representative




