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Single/Dual LVDS Line Receivers with
Ultra-Low Pulse Skew in SOT23

General Description

The MAXS111/MAXD113 singla/dual low-voltage differan-
tial signaling (LVDS) receivers are designed for high-
speed applications requiring minimum power
consumption, spacea, and noise. Both devices support
gwilching rates exceeding 500Mbps while operafing from
a single +3.3V supply, and feature ultra-low 300ps (max)
pulse skew required for high-resclution imaging applica-
tions such as laser printers and digital copiers.

The MAX9111 is a single LVDS receiver, and the
MAXE1 13 is a dual LVOS receaiver.

Both devices conform o the EIATIA-E44 LVDS standard
and conwert LVDS to LNTTL/CMOS-compatible outputs.
A failsafe feature sets the outputs high when the inputs
are undriven and open, terminated, or shorted. The

Features

+ Low 300ps (max) Pulse Skew for High-Resolution
Imaging and High-Speed Interconnect

+ Space-Saving 8-Pin S0T23 and 50 Packages

Pin-Compatible Upgrades to DSS0LVO18A and

DSS0LVOZEA (S0 Packages Only)

Guaranteed 500Mbps Data Rate

Low 29mW Power Dissipation at 3.3V

Conform to EIATIA-644 Standard

Single +3.3V Supply

Flow-Through Pinout Simplifies PCB Layout

Fail-Safe Circuit Sets Output High for Undriven

Inputs
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MAXE111MAXS113 are available in epace-saving B-pin + High-Impadance LVDS Inputs when Powerad Off
50T23 and 50 packagee. Refer to the MAXS110/
MAXE1 12 data shest for singlefdual LVDS line drivers. Ordering Information
ications TEMP PiN- TOP
- ﬂppl PART RANGE PACKAGE MARK
Lagar Printers Metwork Switches/Houters Pp— PT— AAEE
Digital Copiers LCD Displays MAXET 1 1ESA, -A0PC o +B5°C B 50 —
Cellular Phane Backplane Interconnect MAXE13ERA -40FC 1o +B5°C B 50723 AAED
Ease Stations Clock Distribution M1 13ESA PG o +85°C B SO —
Telecom Switching MAXDT13ASAN+  -40PC ho +125°C B 50 —
Equipment S denales an aulornalive Quablied part.
+Denokes & leacPhHreafokiS-complisn! package.
Typical Oparating Cireuil appears at and of data shasl,
Pin Configurations/Functional Diagrams/Truth Table
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Single/Dual LVDS Line Receivers with

Ultra-Low Pulse Skew in SOT23

ABSOLUTE MAXIMUM RATINGS

Ve 1o GND
IM_ _ o GND
OUT_ _te GND.

ESD Protection Al Fins

03V 10 +4V
0.3V 1o + 3.9V
0.3V 1o (Vg + 0.3V}

(Human Body bodel, IN_+, B_=) ..o 11k
Continupus Power Dissipation (T, = +70°C)
B-Fin 50723 [deraie 8.9mWPFT abave +70PC)....... TH&mN

B-Fin 20 [derate 5. 88mWAC abowve +70C)

Operating Temperature Ranpes

MAXS11_E

MAXIT1A

Siorage Temperaiure Range
Lead Temparatue (goldesng, 10e) ..

AT

-40°C to +B5PC
4P C o +125°C
-85 10 +150°C

Sirassas bayond thase Ksted wider “Absolte Madmum Fangs™ may ciuse penmanent damage io he devios. These ang Smess mings onl, and nciona!
opavation of the devio ar fese or any siher conafions bayond Mose indloaned 0 the opsmabionad sectons of the spaokinations is no! impled. Exposung o
abizoluls madmum mating conalians for axencd penios may afect devion raliabilty.

ELECTRICAL CHARACTERISTICS

Voe = +30v 1o +3.6V, magnilude of input vollage, Vipl = +0U1W 10 + 1.0V, Ven = (Vo2 1o (2.4V - (Vo2 Ta = Tam 1o T,
Typical values are af Ve = +3.3V and Ta = +25°C, unless otherwise noted ) (Moles 1, 2)

PARAMETER SYMBOL CONDITIONS MIN __ TYP  MAX | UNITS
Ditterential Input Fagh Thresnald | | vewe cosv, 1.2v, 275v staav 100 | mv
(Mote 3
Difiaeenital Input Lowe Thesshedt Vi V= DLOSY, 1.2V, 2.75V a1 3.3W -100 v
(Mt 3)
] ] Ve = 0.2V ar 23V, Vig = =04,
Diftarential Input Resistance 5 1@ k2
' pu ROFF | e = Dor 38V
Vig = +200mV 27
Imputs shosted, a7
undriven :
Cutgaut High Voltags (OUT_) VO I = -4m#A ¥
1000 parallel
ReFinan, a7
wridiven
Dulput Low Voltage (OUT_) VaL | loL= 4mA, Vig = -200mV 04
Crutgit Shert-Circuil Current P T 00 | mA
WAXE 11 42 &
Mo-Load Current mé
Supply % Mameis BT T




Single/Dual LVDS Line Receivers with
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SWITCHING CHARACTERISTICS - - - -
[Vesg = +30V 10 +3EV, Ty = Togpy 10 Taee- Typical vakies are 8 Vep = +3.3V and Ty = +35°C, unless offiensise noted.) (Notes 4, 5, 6) SIHHIEID"H' LVDS Line Receivers with

-
PARAMETER svmBoL CONDITIONS wi _we_wax s | Ultra-Low Pulse Skew in SOT23
) ) . CL = 15pF, Vip = Ta = +85°C 1.0 137 25
Difesanial Propagation Delsy
. el o +200mMY, Vo = 1.2V -3
High to Law {Figures 1. 3} R — a0 Test Circuit Diagrams
. . . T = 15pF, Vip = Ta = +85°C 1.0 1.68 25
mﬁ:ﬂﬁ?npagmm Delay PLHD | +200mV, Viow = 1.2V e b
1 4+
{Figures 1, 2) Ta= +125°C 30 GENERATIN ™ N ouT_
Difleranial Pulss Skaw + L
a0 300
lipyeis - tprard (Nate 7) 1Skt Pe I
i &1 =
Diferantial Chammekia-Channel
Skew; Same Device (MAXE113 teknz 140 400 i - L
aniy} (Mot &) CL = 15pF, Vip = =300V, Vi = 1.2 = =
{Figures 1, 7}
ﬁ'q’:;‘&;;“” Part-bo-Part Siew - 1 e Figune 1. Receiver Fropagation Delay and Transition Tine Tes? Cireut
Diferential Parl-io-Far Skew
15 s
(MAXS113 anly) [Hete 10) kO
CL = 15pF, Vip = Ta = +85°C 0E oa
Rize Timea e +200mY, Von = 1.2V s
{Figures 1, Z) Ta= +125°C 10
CL = 15¢F, Vin = Taw +85°C 0E 08 p HH
Fall Tirne ITHL +200mMY, Vo = 1.2V s OV OFFERENTIAL | Wiy = 200mY s
{Figures 1, 2} Ta= +125°C 10 L aw
All ehannels switching, CL = 15pF, b —= e |-
Maximum Operating Fraquency Maax | Viow (rax) = 0.4V, Vau (min) = 2.7V, 250 300 MAHE [ % et
A0% < duly & B0% (Male &
< duly cycle < { ! i i
Mole 1: Maximum ard minkrum Bmits oves lermperature are guaranieed by design and charactenization. Desdces are production our_ an kel va
tesied &l Ty = +25°C. - -
Hode 2:  Currenl inko 1he desace is delined ag pﬂﬁhqu. Current oul ol the devices is defined as ﬂEgEﬂqu. All WIIEQEE ane rafarenced -
tew rowind excepl VWin and VL.

Moke-3:  Ciuaranicod By ces!gn. ot Brocucucn kaetad. - Figrure 2. Reesiver Propagation Delay anc Transition Time Wavetomms
Mode 4:  AC parametens ane guaranieed by design and characiezation.

Mol §: C includes probe and lest jig capactance.

Node 8:  faax generator oulpul condiions: g = iF < 1ns {30 100%), 50% duty ceycle, Vion = 1.3V, VoL = 1.1V

Mode T: ik i the magribude difference of differential propagation delays in a channel. 1Ko = PLHD - 1Pl

Mode B:  Igpe B the magnibude diference of the e yp o Ipyg p of one channed and he tpy g of tpgyn of the other channd on the
saffe dedce.

Mole 8:  [5rne & the magniude difference of any differential propagation delays between devices at the same Voo and within 5°C
of each alher.

Holde 10: i5K04. & he magnilude diference of any diferential propagation delays between devices operating oves the rated supaly
and temperalue ranges.



Single/Dual LVDS Line Receivers with
Ultra-Low Pulse Skew in SOT23

Typical Operating Characteristics

(Vep = 3.3V, Mgl = 2000V, Vegy = 1.2V, i = 200MHz, C = 15pF, Ty = +25°C and ever recommended aperaling condilions,
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-]

Single/Dual LVDS Line Receivers with
Ultra-Low Pulse Skew in SOT23

Typical Operating Characteristics [continued)
(Ve = 3.3V, Mgl = 200mV, Ve = 1.2V, )y = 200MHz, Cf = 15aF, Ty = +25°C and over recommended operating conditions,
uness olherwise specilied.)
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Single/Dual LVDS Line Receivers with
Ultra-Low Pulse Skew in SOT23

Pin Description . R E
0| — [MOT DRAINK TO'SCALE)
PN t
MAXS111 MAXS113 HAME FUNCTION
Hi%
SOT23-8 | SO-8 | S0T23-68 | SO8 If' |\‘
s -
1 B 1 B Ve Pawer Supply “
L1 TME —
2 2 & GMHD Ground B
CUSRENT WavEFDEN
<] 1 a 1 IR - Recabeer Imserting Diterantial Imput L
7 2 7 2 IM+M1+ | Receier Monimering Diflesential Ingut Figure 34. Human Body ESD Test Modulkes Figure 3, Human Body Cumant Wavelonm
- — 5 4 B3~ Recaiver Inverting Dierential Inpu
— — g 3 N2+ Recetves Neninering Diflerential Ingut Applications Information Termination
. i The MAXI111/MAXS113 input diffarential voltage
3 T 3 T CLTAWIT! | Reacaler Chiput Supply Bypassing depends on the driver current and termination resis-
- - 4 & ouTz2 Recaer Outpul Bypass Voo with high-frequency surface-mount ceram- tance. Refer to the MAX3110MAXI112 differential dri-
- - ic 0.1pF and 0.001uF capacitors in parallel, as closs to war data sheet for this infarmation.

458 248 B - nE M Cannection. ot infemally cannecled. E"E :’:‘"DIE 2= F:qfs'f}hh' -.;11h_the- Ul_;M1 |.1:de-._-:.=-_|||.£|:!| EHF'H'GI" Minimize the distance betwesn the termination resistor
ti:paaii:gusp?:neua 1I3Epr:;ﬂc:Ihmu-;rier;;rﬁga::H;$Eu}; and receiver inputs. Use a single 1% to 2% surface-
at the point where powar enters the circuit board. maunt msistor acrss the recehver inputs.

. . . Board Layout

Detailed Description _ o ESD Protection ____Differential Traces . | ng ooniications, a four-layer PCB that provides
Ag with all Maxim devices, ESD-protection structures ars Crutput trace characteristics affect the parformance of — er. ground. LVDS signals. and input si

LVDS Inputs i aled on all pins 10 protect sgainst slectrostatic the MAXS111/MAXD113. Use controlled impedance parale power, g ' Sgnas, put Eg-

INCTNROMEISE on BX pang 10 p EEMTIEL ENaCAe nals is recommended. lsolate the input and LVDS sig-

The MAXS111/MMAXD113 feature LVDS inputs for inter-
facing high-speed digital circuitry. The LVDS interface
standard is a signaling method intendead for paint-to-
point communication over a controlled impedance
media, as dsfined by the ANSIEIATIA-E44 standards.
The technology uses low-voltage signals to achieve fast
tramsition fimes, minimize power dissipation, and noise
immunity. Receivers such as the MAXS111/MAXS113
convert LVDS signals to CMOS/LVTTL signals at rates
in excess of 500Mbps. The devices are capable of
detecting differential signals as low as 100m\ and as
high as 1V within a OV to 2.4V input voltage range . The
LVDS standard specifies an input voltage rangs of 0 io
2.4V referenced to ground.

Fail-Safe
The fail-safe feature sets the output to a high state
when the inputs are undriven and opan, terminated, or
shorted. When using one channel in the MAX9113,
leawe the unused channel open. The fail-safe faatura is
not guaranteed to be operational above +85°C.

discharges encountered during handling and assambly.
The recaiver inputs of the MAXS111MAXS113 have extra
protection against static electricity. Maxim's engineers
have developed state-of-the-art structures to protect
thesa pins against ESD of £11kV without damage. The
ESD structures withstand high ESD in all states: nomal
oparation, shutdown, and powerad down.

ESD protection can be tested in various ways; tha
receiver inputs of this product family are characterized
for protection to the limit of £11kV using the Human
Body Model.

Human Body Model
Figure 3a shows the Human Body Maodel, and Figure
3b shows the cument waveform it generates when dis-
charged into a low impedance. This model consists of a
100pF capacitor charged to the ESD voltage of interest,
which is then discharged into the test device through a
1.5kL} resistor.

traces to match trace impedance to both transmission
medium impedance and the termination rasistor.
Eliminate reflections and ensure that noise couples as
comman moda by running the differential fraces close
together. Reduce skew by matching the electrical
length of the fraces. Excessive skew can result in a
degradation of magnetic field cancallation.

Maintain the distance between the differantial traces io
avoid discontinuities in differential impedanca. Avaid
890" turns and minimize the number of vias to further
prevent impedance discontinuities.

Cables and Connectors
Transmission media should have a differential charac-
teristic impedance of about 100{1. Use cables and con-
nactors that have matched impedance to minimize
impedance discontinuities.

Avoid the use of unbalanced cables such ae ribbon aor
simple coaxial cable. Balanced cables such as twisted
pair affer superior signal guality and tend to generate
less EMI due to cancsling effects. Balanced cables
tend to pick up noise as common mode, which is
rejacted by the LVDS receiver.

nals from each other to prevent coupling. For best
resulis, separate the input and LVDS signal planes with
the power and ground planas.
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Typical Operating Circuit

PROCESS: CMOS

Chip Information

Package Information

10 W, Maxim-ic.comipackages.

For the lalest package outline information and land pattarms, go

PACKAGE TYPE | PACKAGE CODE | DOCUMENT RO.
50723 KE-1 21-0078
&350 58-2 21-0041
Revision History
REVISION REVISION PAGES
HUMBER DATE KNSR CHANGED
4} — Initiald release —_
1 207 —_— 1.2,8, 10, 11
2 12007 Updaied Ordenng dvWarmabion, emperature, Switching Characlenisics, Fait-Safe 137
SEsn RO,
3 b ] Addad I degignation o Ondering nfonmation and updated Tarmiranion saclion. 1,8




