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SNESLVDS104, SNESLVDS105
SLL5366 = SEEFTEMEER 1999— REVISED DECEMEER Z0M5

SN65LVDS10x 4-Port LVDS and 4-Port TTL-to-LVDS Repeaters

1 Features

Recaiver and Drivers Meeal or Exceed the

Requirements of ANS| EIATIA-644 Standard

— SNESLVDS105 Receives Low-Voltage TTL
(LVTTL) Levels

— SNBSLVDS104 Receives Differential Input
Levels, +100 m\/

Typical Data Signaling Rates to 400 Mbps or
Clack Frequencies to 400 MHz

Operates From a Single 3.3V Supply
Low-Voltage Differential Signaling With Typical
Output Voltage of 350 mV and a 100-0 Load
Propagation Delay Time

— SNB5LVDS105 - 2.2 ns (Typ)

— SNESLVDS104 — 3.1 ns (Typ)

LVTTL Levels Are 5-V Toberant

Electrically Compatible With LVDS, PECL,
LVPECL, LNTTL, LWCMOS, GTL, BTL, CTT,
S5TL, ar HSTL Outputs With External Networks

Driver Outputs Are High-lmpedance When
Disabled ar With Vgg <1.5 W

Bus-Pin ESD Protection Exceads 16 kW
S0IC and TSSOP Packaging

Applications

Clock Distribution
Wireless Base Stations
Metwork Routars

SNBSLVDS104 Logic Diagram (Positive Logic)
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3 Description

The SNESLVDS10x are a differential line receiver and
a LVTTL input (respectively) connected to four
differential line drivers that implement the electrical
characteristics of low-voltage differential signaling
(LVDS). LVDS, as specified in ELATIA-B44 is a data
signaling technigue that offers low-power, low-noise
coupling, and switching speeds to fransmil data at
relatively long distances. (Mote: The ultimate rate and
distance of data transfer is dependent upon the
attenualion characleristics of the media, the noise
coupling to the enviconment, and other system
characteristics.)

The intended application of this device and signaling
technique is for pointto-point baseband data
transmission over confrolled impedance media of
approcimately 100 1. The transmission media may
b printed-circuit board fraces, backplanes, or cables.
Having the drivers integrated inta the same substrate,
along with the low pulse skew of balanced signaling,
allows extremely pracise Giming alignment of the
signals repeated from the inpul. This is particularly
advantageous in distribution or expansion of signals
such as clock or serial data stream.

The SNESLVDS10x are characlerized for operation
fromm —40°C to 85°C.

The SNESLVDS10x are members of a family of LVDS
repeaters. A brief everview of the family is provided in
the Selaction Guide to LVDS Repeaters section.

Device Information™

PART NUMBER PACKAGE BODY SIZE (NOM)
SMESLVOS 104, S0IC (16} 980 mm = 391 mm
SMESLVDS10E TSSO (16) .00 mm = 4.40 mm

(1) Far all available packages, see the orderable addendum at
Ihe end of the data sheet.

SNESLVDS105 Logic Diagram (Positive Logic)
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5 Selection Guide to LVDS Repeaters

DEVICE NO. INPUTS | NO. OUTPUTS | PACKAGE COMMENT
SNEELVDS2? 21LVDS 21LVDS 1B-pin D Dual multiplexed LVDS repeater
SHEELVDS104 1LVDS 4 LVDS 1B=~pin O 4-Parl LVDS repeabar
SMBELVDS105 1 LVTTL 41VDS 1Bpin D 4P TTLba-L VDS repeater
SNEELVDS 108 11LVDS 8LVDS 3Bepint DBT BPart LVDS repeabar
SHEELVDS109 2LVDS 8LVDS 38-pin DBT Dl d=part LVDS repeater
SMBELVDS1 16 1LVDS 16 LVDS Bd=pin DG 16-Pect LVDS repeater
SNEELVDS11T 2LVDS 16 LVDS Bidspin DG Dl Bepart LVDS rapeater
& Pin Configuration and Functions
s"“,":_ﬂ‘s,::a%“;r';wﬂ?;w SNEBLVDS108 D or PW Package
Top View 18-Pin SOIC or TSZOP
Top View
ENT ] 1 " EN1|:-|U15 1Y
Ehz[| 2 iz
ensfla 2y EN2[] 2 15[ 12
ENZ[] 3 14[] 2v
Vee [] 4 27
GND |5 3y Vee [} 4 1afl2z
alls a4z GHD[] 5 12[] 3y
all7 . Alle i) az
ena s iz NC 7 o] 4
Emd[| 8 af] 4z
Pin Functions
PN (s DESCRIPTION
HAME SNESLVDS104 | SHESLVDS108
A 8 [ I LVDS input, positive (LVDS104) o LVTTL irgut, (LVOS105)
B 7 - I LVDS inpul, negative
EN1 1 1 I Enable, channel 1
EN2 2 2 I Enable, channel 2
EN3 3 3 I Enable, channel 3
Eh4 8 £ I Enable, channel 4
GND 5 5 — | Ground
HC - 7 = | mo conmest
Ve 4 4 -_— Supply voltage
1 16 18 0 LVDS eulpul, pesifive, channel 1
1z 15 16 i LVDS oulput, negative, channel 1
Fid 14 14 0 LVDIS oulput, posifive, channel 2
2z 13 13 O LVDS oulput, negative, channel 2
kLl 12 12 i LVDIS oulput, posifive, channel 3
az 1 11 0 LVDS eulput, negative, ehannel 3
N 10 10 0 LVDS eulpul, persifive, chaninel 4
47 9 g 0 LVDS pulput, negative, channel 4




T Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) ™!

MIN MAX LI

Supply valtage, Wep B =0.5 4 W

Enables, A (SNEELVDS105) =05 ] v
Vollage

A B YeorZ =05 4 v
Conliruous powes dissipation See Dissipabion Ratmgs
Lead temperature 1.8 mm {1116 inch) from case for 10 seconds 260 *C
Slorage temperature, Ty, =55 150 C

{1} Siresses beyond those Sted under Absalufe Manmum Ralings may cause permanent damage o the devics, These are stress ralings
anly, and furictional operation of the device & these or any other conditions beyond those indicaled under Recommended Operating
Carnditians is not implied. Exposure to absalute-maximurmerated canditions for extended periods may affect device reliabity.

{2) Al valtage values, excent differengal 10 bus voltages, ane with respect bo nebwork ground berminal.

7.2 ESD Ratings—JEDEC

7.6 SNe5LVDS104 Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

VALUE LIHIT
Elsciroatstic Hurman body moedel (HEM), per ANSUVESDAJEDEC J5-00111 £12000
VIESS)  gischarge Charged-tevice medel (COM), per JEDEC specification JESD22-C1011 +1500 v
{1} JEDEC document JEP155 stales thal 500-\' HEM allows safe manufacturing with a standard ESD conlnal process.
{2} JEDEC document JEF16T stales that 250\ COM allows safe manufachring with a standard ESD conbrol process.
7.3 ESD Ratings—MIL-5TD
WALUE UNIT
Vigss, Electrostatic dischage ;?ﬁ:lﬁz“;ﬂ“&g'ﬁgm*ﬂ Methad z : : 1:';:] v
7.4 Recommended Operating Conditions
MM HOM MAX | UNIT
Ve Supply voltage 3 3.3 38| v
™ High-level input vellsge 2 v
Wy Lawelevsl ingut voltage 08| v
Wjor Vig Wollage at any bus barminal (separabely or comman-mode) [i] Viep=0.8
Ta Operating freesair temperatune =] BS C
7.5 Thermal Information
SHEELYDS 104, SNESLVDS106
THERMAL METRIC ! D {30IC) PW (TSS0P) UNIT
16 PINS 16 PINS
Rl Junctionsltearmbient thermal resistance Tdd 1018 “ChY
m Junclion=lo-case (lop) thermal resistancs 35.1 202 oW
Ram Junctionslt-board thermal resstance e 473 A
T Juncionslt=tap characlerizaiion parameler Li] 1.4 Gy
[ Juncion=lo-boand charactedration paramebar anT 488 oW

{1} For mare information about radifonal and new thamal melrics, see the Samiconducior and IC Package Thermal Mealrics application

repart, SPRALSI.

PARAMETER TEST CONDITIONS MIN - TWPI Max | UNIT
Wirs Posilive=gaing differential input valtage Shreshold See Figure 13 and Table 1 100 "
Wi Hegative-going differental input voltage threshald See Figure 13 and Table 1 =100 m
. . Ry = 100 0, Vip = £ 100 MV,
anl Differental output vollage magnitude See Figure 13 and Figure 14 247 340 454 | miv
Change in differential output valtage magnitude between logic | By = 100 0, Vip = £ 100 m\y,
Vool ey See Figure 13 and Figue 14 | 0 50| v
Vpoygs  Steady-stale commar-mode oulpul voliage See Figure 15 1.128 1378 W
Cha in sleady-state commonsmade outpul voltags .
DVOLES logic i Swee Figure 15 =5 50| myv
Vorpp,  Pesk-to-peak comman-mode outpul voltage Sae Figure 15 25 160| mv
Enabled, R = 100 0 23 36
Supply curment i
e v Diisabbed 3 B
" ot et (A o B st V=0V -2 =11 =21
Pt cairrent | inputs) Vym 24V -2 -3 wA
hyoFFy Poswer=0ff Input curment Ve =186V, Vi=24 W 20| A
i+ High=level input current {enables) V= 2V 20) A
W Lowy=leved inpul curment (enables) Wy = 0BY 10] i
os s el " | Vew of Vaz =0V +1 h
e e Vap =0 10
e High=impedance output curren V=0V or 24y 1| i
keworey Poser=0ff oulput current Vee=18W, Va=24 W #1| A
Ciig Inpul capacitance (A or B inputs) Wy = 0.4 sin (4EGmE) + 0.6 W 3 pF
. Wy = 0.4 sin [4EETL) + 0.5 W,
Ca Cutpul capacilancs (¥ o 7 culpubs) Diisabled 0.4 pF

{1} Al typical values are at 26°C and with a 3.3=¥ supply.




7.T SNe5LVDS105 Electrical Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPIM MAX | UNIT
) . Ry = 100 0, Vi = £100 miV,
Mon| Differential outpul voltage magnitude See Figure 18 @nd Figure 18 24T 340 454 | mWV
Change in differential output voltage magnilude between logic Ry = 100 L1, Vp = £100 m¥,
Vool gges See Figure 18 and Figue 18 | =00 B0 | mv
Vorgss — Steadystals common-mods sulput vollage See Figure 20 1.125 1-3; v
AU E‘g.:'g':ui::'“d""“" common-mode outpul vollage between | o Gy ce o =50 80| mv
Vorgpe  Peskelo-peak eommar-mode outpul valage Sae Figure 20 26 16D mv
e S Enabled, Ry = 100 0 23 35 i
i Diisabllad 0.7 6.4
i+ High-lese input current V=2 W 20| uk
" Lewelevel input current Wy = D8 Y 0] us
s Bhorcarti oulpat cument Vor of Vg =0V il
tpus Vg =0V 10
e High=impedance oufpul current Va=0Vor 24y 21| wi
keworey Power-off oulpud currenti Vee= 168, Va=24W 0.3 21| wl
Ci Irput capacitance Wy = 0.4 sin (4EETY) + 0.6V [ pF
. Wy = 0.4 sin (4EETL) + 0.5V,
Ca Oulpid capatitance (Y of 2 oulputs) Disabled a4 pF
{1} Al typical values are at 26°C and with a 3.3V supply.
7.8 SN&5LVDS5104 Switching Characteristics
over recommendead operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN - TP Max | usir
: - ¥ R =100 i, G = 10 pF,
s  Propagation delay ime, lavw-lo-high-level autpul See Figure 16 24 32 42| ns
_ _ ; = 100 0, = 10 pF,
Wi Propagation dedsy ive, high-lo-ovw-evel sutput L ek e 22 31 42| e
. - =100 &, G, = 10 gF,
1 Diifferential autpul signal rise lime SLEE Figure 1%" 0.3 0B 12| ns
. : Ry = 100 0, Cp = 10 pF,
" Differential autpul signal fall ime See Figure 16 0.3 0B 12| ns
- Ry = 100 €, Gy = 10 pF,
Ligey  Pulss shew (lipy - tpyl) Ses Figure 16 180 5D0| ps
" Ry = 100 &, Cy = 10 pF,
Ligey  Chanmelde-chanmel output skewt Ske Figure 16 20 100 ps
| Ly Prtriebcmpart sheat™ 16| ns
[T Propagation delay ime, high-impedancs-io-high=lvel output Ses Figure 17 T2 16| n=
P Propagation delay me, high-impedance-lo-low-bevel outpul Ses Figure 17 B4 16| ns
[ Propagation delay ime, high-levebio-tigh-irpedance output Se= Figure 1T 38 16| ns
[ Propagation delay me, wsevelsio-high-impedance output Ses Figure 17 Li] 16| ns

{1} Altypical values ane &l 26°C and with & 3.3-\ supply.
{2} lugey is Ere maghitude of the ime diferencs between the lpuy of b of all drivers of & single devies with &l of their inputs connected
together.
{3} bupgy & the magnilude of the difference in propagation delay imes between any spedlied lerminals of two devices when both devices
aperale with the same supply vollages, al the same temperabure, and have identical packages and test circuits.

7.9 SN&5LVDS3105 Switching Characteristics

over recommendead operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPI" MAX | UNIT

\ . I Ry = 100 0, G, = 10 pF,

e Propagation delay time, bw-to-high-evel output See Figure 21 1.7 22 3| m
| . . =100 01, G; = 10 pF,

Wi Propagation delsy fime, high-dew-ievel sutpil - iy Jamioe 14 23 35| ms
. . - Ry = 100 0, Gy = 10 pF,

[ Differential output signal rise time Ses Figure 21 03 0E 12| ns
i i i Ry = 100 01, Cy = 10 pF,

1 Differential output sigral tall time See Figure 21 o3 08 12| ns
=100 £, Gy = 10 pF,

- Pulse skew (e = poH]) &eﬁgm& ?I:1:l F 150500 pe
i2) Ry =100 0, C; = 10 pF,

ey Channehba-ghanmel sulpul shew S Figure 21 00| ps

|abipgy  Prawtutrepart sk 15| ns

Yeun Propagalion delay lime, high-mpedance-ta-high-devel output Sae Figure 22 7.2 15| ns

[ Propagation delay lime, high-mpedancesto-ow-level output See Figure 22 A4 15| ns

ez Propagalion delay lime, high-evelto-high-impadancs output See Figure 22 A6 15| ns

r Propagation delay lime, bwslevelda-high-mpadance oulput Sap Figure 22 -] 15| ns

{1} AN typical values ane &1 35%C and wilh & 3.3V supply.
(2} by is The magnitude of he tme diference bebween the Ly oF fyy of all divers of a single devies wilh all of their inputs connected
togeather.

{3) & the magnilude of the difference in propagation delay imes between any spediied lerminals of two devices when both devices
aperale with the same supply vollages, al the same temperabure, and have identical packages and test circuits.

7.10 Dissipation Ratings

PACKACE Ta= 28°C OPFERATING FACTOR™ Ty = B8°C
POWER RATING ABOVE T, = 28°C POWER RATING
o 950 mW 7.8 mWrC 494 mil
P 774 MW 6.2 mWimC 402 miW

{1} Thig is he mverse of the junction-le-ambient (harral resistancs when beard-maurresd (low-k) ard with ro air o,



711 Typical Characteristics
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Typical Characteristics (continued)
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ipuk 2'* PRES with peak-bo-peak jilker <115 ps ol 100 Mbps. Test
board adds aboul 70 ps pep jiter. Al outputs enabled and loaded with
differential 100-01 laads, worst-cass output, supply decausled with
0.1F ceramic 0603-style capacitors 1 em fram the devics.
Figure 8. SNEELVDS104 PP EyePatiern Jitter vs PRES
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Figure 10. SNESLYDS104 PP Period Jitter vs Clock

put 2'3 PRES with peak-to-peak Jilber < 147 ps at 100 Mbps, Test
board adds aboul 43 ps pep jiter. Al outputs enabled and loaded with
differential 100-01 loads, worsl-case output, supply decoupled with
0.1-pF and 000 1-uF eeramic (B0G-style capacitors 1 cm from the
device.

Figure 11. SNESLVDE108 P-P Eye-Pattern Jitber ve PRES
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cm from he device.
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B Parameter Measurement Information
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Figure 13. SNG5LVDS104 Voltage and Current Definitions

488 0+ 1% (2 Places)
¥
Table 1. SNESLVDS104 Minimum and Maximum Input Threshold Test Voltages Input
RESULTING RESULTING see Note
o ThGES DIFFERENTIAL COMMON-MODE f - z
Dbl INFUT VOLTAGE INFUT VOLTAGE Voo
™ Vi Vi Vie = Cp = 10 pF
{2 Places)
126W 1.45% 100 my 1zv o jsse Mote B)
1.15W 1.25W =100 mY 12V
24V 2av 100 mv Y A Allinput pulses an= supplied by a generatar having the following characherisies: 1, or S 1 ns, Pulse Repefiion Rae
23V 24V =100 235V {PRR) = 0.5 Maps, and pulss width = 500 £ 10 ns.
ol ov 100 mv 005 W B. G, includes instrumentalion and fidure capacitance within 0L0E m of the device under lesl. The measurement of
oy oAV 100 mv 005 Wipyeyiopy 15 Misde on best equipment with a =3 dB bandwidth of 8t least 300 MHz.
15 0awv B00 mv 1.2V Figure 15. SN65SLVDS104 Test Circuit and Definitions for the Driver Common-Mode Output Voltage
0av 16 =500 mY 12V
24 1BW BOO Y 24V
18V 24 —B00 v 24V
Y ov 600 mYy 03V
0w 06wV =A00 v 03wV L
Input
v 178 ki3 [See Hote A) z Voo 100 L1+ 1%
W :
Input Voo 160 O == Cy =10 pF
z i 178 ki (2 Places)
P * W DV S Vypar S 24V . [see Nods B)

Figure 14. GHESLVDSA04 Von Test Clrcult A Alinput pulses are supplied by & generalor having the Fillowing charactemstics: b of 5 1 ns, Pulte Repetiion Rale
{PRE) = 50 Mpsas, ard pulse wilth = 102 0.2 ns.

B. G includes instrumentaSon and Exdure capacilance within 0,06 m of he device under fesd,
Figure 16. SNESLVDS104 Test Circuit, Timing, and Voltage Definitions for the Differential Output Signal
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A Al input pulses are supplied by a generabor having the foliowing characteistics: | ar 4= 1 ns, Pulse Repetition Rale
{PRR) = (.5 Maps, and pulss width = 500 & 10 ns.

B. Gy includes instrumentaion and Sxiure capacitance wishin 0.06 m of ihe deviee under tesi,
Figure 17. SNE5LVDS104 Enable and Disable Time Circuit and Definitions

Figure 18. SMESLVDS105 Voltage and Current Definitions
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Figure 19. SMNESLVDS105 VOD Test Circuit
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A Allinput pulses are supplied by & generatar haning the following characterses: | or 45 1 ns, Pulse Repelition Rale
{PRR) = 0.5 Maps, and pulte width = 500 & 10 ns.

B. C includes instrumentation and ficlure capactance within 008 m of the devics under iesl The measurement of
Vineypp) i Made on test equipment with a -3 dB bandwidth of al keast 300 MHz.

Figure 20. SNESLVDS105 Test Circuit and Definitions for the Driver Common-Mode Output Voltage
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A Allinput pulses are supplied by & generabar having the folawing characheisies: | ar S 1 ns, Pulse Repetition Rale
{PRR) = 50 Mpgs, and pulse width = 10 £ 0.2 ns.

B. C incudes instrumentaion and fodure capacitance within 0.06 m of the device under fesd.
Figure 21. SNE5SLVDS105 Test Circuit, Timing, and Voltage Definitions for the Differential Output Signal



