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

General Description

The MAXS1T10MAXS112 single/dual low-vaoltage differ-
ential signaling (LVDS) transmitters are designed for
high-speed applications requiring minimwm power con-
sumption, space, and noise. Both devices support
gwitching rates exceeding 500Mbps while operating
from & single +3.3V supply, and feature ultra-low 250ps
(max) pulse skew requirad for high-resclution imaging
applications, such ae lasar printers and digital copiers.

Tha MAX3110 is a single LVDS transmitter, and the
MAXD112 ie a dual LVDE transmitter.

Bath devices condorm fo the ELATIA-G44 LVDS standard.
They accept LNTTL/CMOS inputs and translate them to
low-voltage (350m\) differential outputs, minimizing elec-
tromagneatic interference (EMI) and power dissipation.
Thesa devices use a cument-steering output stage, mini-
mizing power consumption, even at high data rates. The
MAXST1MMAXD112 are available in space-saving B-pin
50T23 and SO packages. Refer to the MAX9111/
MMAXD113 data shest for singlafdual LVDS line receivers.

Applications
Lasar Printers Metwark Switches/Routars
Digital Copiers LCD Displays
Cellular Phone Basa Backplane Interconnect
Stations Clock Distribution
Telecom Switching
Egquipment

Typical Operating Circuit appears at snd of dats sheet,

Features
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Low 250ps (max) Pulse Skew for High-Resolution
Imaging and High-Speed Interconnect
Space-Saving 8-Pin S0T23 and 50 Packages
Pin-Compatible Upgrades to DSSOLVO17/01TA
and DS90LV027T/02TA (SO Packages)

Guaranteed 500Mbps Data Rate

Low 22mW Power Dissipation at 3.3V

(ITmW for MAXS112)

Conform to ELA/TLA-644 Standard

Single +3.3V Supply

Flow-Through Pinout Simplifies PC Board Layout
Driver Qutputs High Impedance when Powered Off

Ordering Information
TEMP. PIM- TOP
PART RANGE PACKAGE MARK
MAXST10ERA-T  -40°C 1o +B5°C B E0T23-48 AADN
AT 10ESA =A0PC by +B5°C 8E0 —_
MAXS112EEA-T  -40°C 1o +B5°C H 20T33-8 AADD
MAXT112ES8 =20°C b +B3°C BE0 —

Pin Configurations/Functional Diagrams/Truth Table

TOP VIEW
AAAMLAA AAAMLAA AMARLAA A ANLAA
MAXETIO MANET I MAXGIT2 AT 2
. . . B
vee [1] (8] oo~ om [1] 3] oo ME_’—EEMI umE—l_EEnm.
mk [Z] [7] oo cro [Z] 7] oo omn [ 7] oot o 2] (7] oo
nt [3] (6] ne. ne [3] ag mEE—LEE mumuE—LIXE ooz
e [4] [s] e, e [4] [s]uc. Gno 4] 5] ooz vz [4] aE
S0 S0T23 &0 S0TZ3
LS oo oo How LG LEVEL HEGH
. L H L= LOGIE LEVEL LOW
M H L ¥ INDETERMINED
8V« Vg < 21V [ X

Single/Dual LVDS Line Drivers with

Ultra-Low Pulse Skew in SOT23

ABSOLUTE MAXIMUM RATINGS

Supply Voltags (Ve to GND)
Inpait Vieltags (Vain_ o GND) 0.3V e (Ve + 0.3V)
Ouput Viellage (VEa_+, Voo,- 1o GND or Vge) .03V e +3.0V
Cwaput Shon-Cireuil Duration

{DO_+, DO_r 10 Vi 06 BND oo Contiruous
ESD Fretection (Human Bady Madel, D0_+, DO_-).........= 116

Contirisous Power Dissipation (T = +70°C)
8Fin SOT23 (derste TE2MNC above +T0PC)..
8-Fin 50 [derale 5.88MWPC abave +T0FC)
Operating Temperalure Range
Slorage Temperature Range ...
Lead Terperatine [sokdaring, 102) ...

-40°C 1o +85°C

~E5°C 1o +150°C
o SO0

Sresses beyvond Mose ksiad under "Absolule Maamum Raings” may cause parmanan! damage io the gevce. These am siress raings anly, and fnctianal
opanation of Me devioer af ese o any oifer condidons beyond Shase indicaiad in e oparationa Ssections of the specifcalions & nof impled. Exposune o
ahsolils Mavimu raing condilions ior aconded nodods may afoo! dewios nedeiiny.

ELECTRICAL CHARACTERISTICS

(Voo = +3.0% to +3.68Y, AL = 1000 +1%, Ta = -40°C 1o +85°C, unless olherwise nobed. Typical values ane al Vop = +3.3V, Ta =

+25°C.) (Motes 1, 2)

PARAMETER SYMBOL CONDITIONS MIM TYP MAX | UNITS
Diflerential Qulput Voltage Yoo Figure 1 250 350 450 m
Change in Magnilude of Oulput
Veltage for Complerentary Aviap | Figure 1 o 2 35 i
Chlput Siates
Olfzet Valtage Vs Figure 1 1125 1.25 1.375 v
Change in Magnilude of Oflsat
Veoltage for Complementary A¥ers | Figue 1 n} 2 25 i
Output States
Power-0If Leaksge Current evoer) | Vool _= 0 or Vee, Ve = 0o open -10 +10 i

. OiN_ = Wies, Voo_s = 0or
Shan-Circul Owl Ci =20 mA

an-Cir ol Curren IEXEHOAT) L = GHD, Vo~ = 0
Irsguit High Violtage ViH 20 Ve v
It Lo Voltage ViL GHND 0B v
Ingut Cusrent High i1 CiN_ = Wi or 2V 0 10 20 pA
It Cusrent Low I OiN_ = GMND or 08V =20 -3 a (i
Me-Load Supply Current ee Mo load, DIN_ = Ve o 0 45 5} s
MAXS110 6.7 [}
Supply Current OiN_ = ¥ or O A
lec - o MANI112 9.4 12

AC CHARACTERISTICS

(Ves = +3.00 1o +3.6, AL = 1006 =1%, O = 5oF, Ta = -40°C 1o +85°C, unless otherwise noted. Typical values are al Yo = «3.3V,

Ta = +25°C.) (Motes 3, 4, 5; Figures 2, 3)

PARAMETER SYMBOL CONDITIONS MIN  TYP  MAX |uUwNITS
ﬂ:$:2|$m FHLD 1 1.54 25 g
ﬁ;egr;::ﬂmur;]:w PLHD 1 158 25 g
:E:-er:l:_::ﬁemi? IsKon 40 50 o
ChanneHo-Channel Shew Mote 7) 18KDE 70 400 ps




Single/Dual LVDS Line Drivers with = - . .
Ultra-Low Pulse Skew in S0T23 gioie/Dual LVDS Line Drivers with

AC CHARACTERISTICS (continued)

(Ve = +3.0V 10 +3.6Y, AL = 1000 1%, O = 50F, Ta = -40°C 10 +B5°C, unless othersise nobed. Typical values ara a1 Voo = 3.3V, Wpfﬂ'ﬂl nﬂerﬂ!ﬁlﬂ Characteristics fﬂﬂﬂt‘ﬂu&d}

Ta = +35°C.) (Moles 3, 4, 5; Figures 2, 3) {(Vior = +3.3V, AL = 10041, Cp = 50F, ¥in = +3Y, ViL = GND, iy = 200Hz, Ta = +25°C, unless olberwise noted.) (Figures 2, 3)
PARAMETER SYMBOL CONDITIONS MM T¥P MAX | UNITS
DIFFERENTIAL PROPAGATION DELAY DIFFERENTIAL PULSE SKEW DIFFERERTIAL PULSE SKEW
P lskoa | (hote 8) 1 s . TEMPERKTURE ve. SUPPLY VOLTAEE . TEMPERATURE
15KDa {Mote 9) 1.5 20 H 1m 100
Highrto-Liore Transition Time ITHL 025 0.6 1 s 1 E E !
Leww-to-High Transition Time Iy 025 06 1 % g ] i 5 L Em J
Maxirum Operating Fregquency Tax | (hote 10) 250 MHz E 15 i —— - E
— i ﬂ al ]
Mate 1: Masirmum and minimum B over lemperature are guaranteed by design. Desices are production lested at Ta = +25°C. & 5 | 3 p—
Mate 2: By definiion, current inbo the device is posiive and current aul of the device is negative. Vollages are relerred 1o device E E o — E 0
ground except Vano. &z L1 ]
Mate 3: AC paramelens ane guarantead by design snd characterization. = E E
Maobte 4: Oy includes probe and fixture capacitance. 11 2 a
Mote 5: Signal genesator conditions for dynamic lests: Vi = 0, Vg = 3V, 1= 20MHz, 50% duty eycle, Rg = 500, 1n 5 108, and 1 £
ins {0 o 100%). a8 ] ]
Mabe B: gDy is the magnilude diference of diflerential propagation delays in a channel; ko = | ipHo - teuno L 40 = - & & B @ &2 4 M4 a8 26 - E W =& 5
Mobe 7: 1gk o i the magnilude difference o fe e HD of teyLn of one channel and e e Hp of pHLD of the olfer channel on e TEMPERRILRE {7 BURFLY WILTAEE [V) TEMPERATURE {*C}
sarme device (MAXI112).
Mabe B: 12xba is he magnilude diference of ary dilerential propagation delays batween desicas al the sarme Ve and within 5°C TRAHSITION TIME vs. SUFPLY WOLTAGE TRAHSITION TIME vs. TEMFERATURE DUTPUT WOLTAGE ws. SUPFLY VOLTAGE
of each alher. ™ am " 150 H
Mobe 9: 15x0q s he magnilude diterence of ary diffeential propagation delays between devicas operating over the rated supply - l| ] E 145 |
and lemseratung ranpes. i a H ™ i
Mobe 101y sional generalon conditions: Ve, = 0, Ve = +3V, regquency = 250MHz, 1y < 1rs, te < 1rs (Do 100%) 50% duty cyele, g™ & sa ] L
Trarsmitler outpul critesia: duty cycle = 45% 1o 55%, Voo = 250\ [ el 3
Rl ettt — —— £ o 213
= — = =
& e & =@ ——-é e [-RTF"
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1 19 | pureur Low
= m 1
Vi al Operating aracteristics nzu 11 12 3F 34 35 38 Te = w = = = m“ il 3F 3 34 35 3§
Ve = +3.3V, A = 1000, ) = 50F, Vg = +3V, V), = GND, lpy = 200Hz, Ty, = +35°C, urdess otherwise noted.) (Figures 2, 3) AFRTELIRER) BeaE N ST YOLTREE
MANTT1D
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Single/Dual LVDS Line Drivers with
Ultra-Low Pulse Skew in SOT23

Typical Operating Characteristics [continued)

(Ver = +3.3V, Ry = 1000, Gy = 5F, ViH = +3V, Vi = GND, fpy = 200Hz, Ta = +35°C, unless otherwise noted ) (Figures 2, 3)

DUTPUT HIGH WOLTAGE
vs. LOWD RESISTANMCE
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Pin Description
PIM
MANST10 MAXS112 HAME FUNCTION
S0TX B0 S0OT23 S0
4 1 4 1 Ve Pasitive Supply
1 2 — . DM
Transmiter knpul
—_ —_ 1,3 2,3 D1, DINZ
3,58 3,68 — — M.C. Mo Connesction. Mol interrally commectod.
2 4 2 4 GMO Grouwnd
T T — — D+
Momirvening Tramsminter Cutput
— — E7 67 Do2+, DO+
B =] — . Oo-
Irvienting Transmirtar Cubput
— — 5,8 58 C02-, DO1-
Detailed Descﬂpﬂn" EMI by translating these signals to a differential voltage

The MAXST1HMAXD112 singlefdual LYDS transmitters
are intended for high-speed, point-to-point, low-power
applications. These devices accept CMOS/LVTTL
inputs with data rates exceeding 500Mbps. The
MAXD9110/MAX3112 reduce power consumption and

in the 250m\ to 450m\ range across a 10042 load while
drawing only 8.4mA of supply current for the dual-
channel MAXS112.

A current-steering approach induces lees ground
bounce and no shoot-throwgh currant, enhancing noise
margin and system speed performance. The oautput

Single/Dual LVDS Line Drivers with
Ultra-Low Pulse Skew in SOT23
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Figure 1L VDS Tranemiler Vg S0 Ve Test Cireat

Figure 2. Transmitler Frapagation Delay and Transition Time
Tast Cinguil

Figure 3. Tranemiller Propagation Delay and Transilian Time Wavelams

stage presents a symmetrical, high-impedance output,
reducing diffarential reflacfion and timing distorfion. The
driver outputs are short circuit curmant limited and enter a
high-impedance state when the devica is not powered.

LVDS Operation
The LVDS interface standard is a signaling methad
intended for paoint-to-point communication over a con-
trolled impedance medium as defined by the ELATIA-
EBd4d LVDS standard. The LVDE standard uses a lower
voltage swing than other common communication stan-
dards, achieving higher data rates with reduced power
consumption while reducing EMI emissions and systemn
suscaptibility to noise.
LVDE tranemitters such as the MAXS110MAXS112
convert CMOS{LVTTL signals to low-voliage differential
signals at rates in excess of 500Mbps. The MAXST110/
MAXD112 current-steering architecture requires a resis-
tive load to terminate the signal and completa the trans-

migsion loop. Bacause the device switches the direc-
tion of current flow and not voltage levels, the actual
output voltage swing is datarmined by the value of the
termination resistor at the input of an LVDS receiver.
Logic stabes are datermined by the direction of curment
flow through the termination resistor. With a typical
3.5mA output current, the MAXS110/M1AXD112 produce
an output voltage of 350m when driving a 100402 load.
The steady-state-voltage peak-to-peak swing is twice
the differential volizge, or 700m\Y (typ).

Applications Information

Supply Bypassing
Bypass Vo with high-frequency surface-mount ceramic
0. 1pF and 0.001pF capacitors in parallel, as close to the
device as possible, with the emaller valued capacitor the
closest. For additional supply bypassing, place a 10pF
tantalum or caramic capaciior at the point where power
enters the cincuit board.



Single/Dual LVDS Line Drivers with

Ultra-Low Pulse Skew in SOT23

Differential Traces
Output trace characteristics affect the pardormanca of
the MAXS110/MAXE112. Use controlled impedance
traces to match trace impedance to both transmission
medium impedance and termination resistor. Eliminate
reflections and ensure that noise couples as common
mode by running the differential traces close together.
Reduce skew by matching the electrical length of the
traces. Excessive skew can result in a degradation of
magnetic field cancellation.

Maintain the distance between the differential traces to
avoid discontinuities in impedance. Avoid 30° tumns and
minimize the number of vias to further prevent impad-
ance discontinuities.

Cables and Connectors
Transmission media should have a differential charac-
teristic impedance of abowt 1004}. Use cables and con-
nectors that have matched impedance to minimize
impedance discontinuities.
Avoid the use of unbalanced cablas, such as ribbon or
simple coaxial cable. Balanced cables, such as twisted
pair, offer superior signal quality and tend to gensrate
less EMI due to canceling effects. Balanced cables
tend to pick up noise as common mode, which is
rejected by tha LVDS receiver.

Termination
Termination resistore should match the differential char-
acteristic impedance of the transmizsion line. Because
the MAXOT10/MAXDT112 are current-steering devices,
an output voltage will not be generated without a termi-
nation resistor. Output voltage levels are dependent
upon the termination resistor value. Resistance values
may range between 750} and 1500,
Minimize the distance between the termination resistor
and recaiver inputs. Usa a single 1% to 2% surface-
mount resistor across the receiver inputs.

Board Layout
For LYDS applications, a four-layer PC board that pro-
vides separate powsr, ground, LVDS signals, and input
signals is recommended. |solate the input and LVDS sig-
nals from each ather to prevent coupling. Separate the
input and LVDS signal planes with the power and ground
planes for best results.

Typical Operating Circuit

Chip Information
MAE110 TRANSISTOR COUNT: 765

MAE112 TRANSISTOR COUNT: 765

PROCESS: CMOS

Single/Dual LVDS Line Drivers with
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Package Information
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