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Maxim’s PMD Expertise Enables Fast,
BurSt—MOde FTTX DeSigl’lS (continued on next page)

GPON Burst-Mode Receiver Chipset

MAX3737—+3.3V Multirate Laser Driver
* 47mA Power-Supply Current

Excellent Performance from 155Mbps to 2.7Gbps
¢ 85mA Modulation Current

MAX3737
R . MAX3737 OPTICAL EYE DIAGRAM
100mA Bias Current OPTICAL EYE DIAGRAM (155Mbps, 27 - 1 PRBS,

e Automatic Power (1.25Gbps, 27 - 1 PRBS, 940MHz FILTER) 117MHz FILTER, Capg = 0.1,F)
Control (APC) Lo 1310nm FP LASER P Pororod

Er=8.2dB

® Modulation Compensation

® On-Chip Temperature
Compensation

¢ Ground-Referenced Current
Monitors

e Laser Safety, Shutdown,
and Alarm Outputs

116ps/div 920ps/div

Complete Head-End (OLT) Solution

OLT TRANSCEIVER
BIDI MODULE/OSA
MAXIMN
MAX3737 _ #ZMQD L) 1O
CONTINUQUS DATA - N -
THDATA LASER DRIVER
BURST DATA il &/ X%
PON-PHY ( ———————— S ‘\%9
DIGITAL ASIC MAXKIMN MAXIM N
RXDATA | B”R%Tn'gm“ Waxsesz & | 2§ VIDEO
BURST-MODE OVERLAY
%/TFAR o LIMIT AMP
—+—’ —+—' MAXIMI
BACKBONE RESET MAX3630*
BURST RESET

CONTINUOUS VOICE/DATA DOWNSTREAM

MAX3632*—Burst-Mode Limiting Amplifier MAX3630*—Burst-Mode TIA
* DC-Coupling Saves External Components ¢ DC-Coupling Saves External

® Operates with Maxim’s Burst-Mode Components
Transimpedance Amplifier ® Operates with Maxim’s Burst-Mode
¢ Reset Input Establishes Burst Timing Limiting Amplifier
* 4mm x 4mm TQFN ® <20ns ATC Settling Time at 622Mbps

*Future product—contact factory for availability.




Maxim’s PMD Expertise Enables Fast,
BurSt—MOde FTTX DeSignS (continued from previous page)

Complete ONT Solution

MAX3656—+3.3V Burst-Mode Laser Driver
¢ 155Mbps to 2.5Gbps

¢ <2ns Burst-Enable/Disable Delay

Fast Burst On/Off Time
¢ Infinite Bias-Current Hold MAX3656 MAX3656
Time Between Bursts TIMING DIAGRAM, BURST ON TIMING DIAGRAM, BURST OFF
¢ DC-Coupled Operation el e - o
* 40mA Typical Supply Current i wa’v yhorh g w00
® Programmable Bias Current NVeiss. | ; [ Vais:
from 1mA to 70mA 1[\/V‘"’l“" ; - W
® Programmable Modulation \ } _ R . }
Current from 10mA to 85mA ]| BURSTENABLE BURSFDISABLE | | |
o : SIGNAL
* APC Loop Initialization in | j L
Three Bursts ‘ | ST
500ps/div 1ns/div

Home/Office Configuration (ONT)

ONT TRANSCEIVER ONT

BIDI MODULE/OSA

O N AKX/ Tx DATA
- o MAX3656 BURST DATA
h BURST-MODE ENABLE
BURST ENABLE

LASER DRIVER PON-PHY

§, |
S @, P — DIGITAL ASIC
N >,
2 AKX MAXIMN VOICE,
MAX3748 MAX3872 Rx DATA DATA
L >} (HDTV)
VIDEO 2§ CONTINUOUS CONTINUOUS Ry CLOCK P -
OVERLAY LIMIT AMP DATA AN
AN e
MAX3266/MAX3657/MAX3658 ] 33V
Cyce
- i
High-Sensitivity TIA for ONT -
Specification MAX3657 | MAX3658 | MAX3266 RewT
Bit rate 155Mbps | 622Mbps | 1.25Gbps o
Chur L oute O e [
Input-referred noise 14nA 45nA 200nA I I VvV MAX3748
Transimpedance sQ | 183kQ | 28k . Cor* | S 1002
) ouT- OF | e
Bandwidth 130MHz 580MHz 920MHz AAXIAN LIMITING AMPLIFIER
MAX3658
QOverload 0dBm 0dBm 0dBm GND MON *OPTIONAL COMPONENTS
Power dissipation 76mwW 66mW 90mw
Power supply 3V 3.3V 3V/5V 1 1
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High-Performance Laser Driv

Drive Blue Lasers at 2x with No Active

External Components
Less than 1.0ns Output Rise and Fall Time with Less than 10%

Output Aberrations

The MAX3701 is a single-output laser driver designed to drive a common-cathode blue laser at 2x. It includes a
programmable current source for laser bias control and four programmable data channels for programming write-
current levels. Integrated into the MAX3701 is a programmable RF-current source with amplitude control. A transim-
pedance amplifier and sample/hold circuit are integrated on-chip for use with a monitor photodiode as part of an
optical power-control loop. The four input channels can write at speeds up to 400Mbps. The MAX3701 can be used in
red or blue optical-disc applications employing multiple formats.

5.0V +9.0V
L|L
I =1 =
CONTROL Eggf Voo Veco
CIRCUITRY INREF =3
= ouT 1
02
D3
D4
= MAXIMN
v MAX3701
V2
VOLTAGE V3
DAC V4 MDIN |
(e 2 £ 2 o
s = |
ADC FOR
OPC Rrreq <> Rawp

® Read/Write Common-Cathode Laser
¢ 200mA Maximum Drive Current

® <1.0ns Rise/Fall Time

e Sample/Hold Circuit with Preamp

MAX3701 OUTPUT WAVEFORM

7p=50Q R

[=20mm c 2 /“ / '\
o i \ LR

—>» 3.0nS |-—

¢ Single-Ended CMOS Control Interface

¢ Single-Ended High-Speed Inputs

¢ Five-Level Output Programmability

* No External Active Components Required

Part

Pin-Package Price’ ($)

MAX3701CTJ

32-QFN 1.95

110,000 direct. Prices provided are for design guidance and are FOB USA. International prices will differ due to local duties, taxes, and exchange rates. Not all packages are offered in 1k

increments, and some may require minimum order quantities.




er for DVD-Writer Applications

Interfacing the MAX3701 to a Blue/Violet
Laser Diode—Application Brief

(e 1.500 ns/div
current

Risetime{f1) 920 ps
Falltime(f1) 1.03 ns

Overshoot(f1) 8.44%

29.8600 ns

Optical Output of a Blue/Violet Laser Driven by the MAX3701

Optical measurements of the MAX3701 driving a blue/violet laser diode were performed prior to its release.
These measurements verified that the MAX3701 is capable of driving the blue/violet laser with rise/fall times of <lns
and overshoot of <9%, as shown in the optical output diagram.

Below is an outline of the detailed information that can be found in the complete version of HFDN-28.0 (high-
frequency design note). This design note details how optical measurements were performed, and provides guidelines

for interfacing the MAX3701 with the blue/violet laser.

Optical-Evaluation Printed Circuit Board

® Materials and Layout of the MAX3701
Optical Evaluation Board

¢ Schematic Diagram of the
Laser Interface

* Connections and Geometry of
Transmission Lines

Performance Optimization
¢ Parasitic Elements

® Reducing Overshoot and Ringing
on Rising and Falling Edges

¢ Minimizing Inductance

Optical Test Equipment
¢ Optical Test-Equipment Setup

* Mounting Information, Including
Thermal Heat Sink

¢ Fiber-Optic Patch-Cable Alignment
¢ Optical-to-Electrical Converter

¢ Oscilloscope-Recorded Waveforms of
Blue/Violet Laser-Driver Optical Output

Decreasing the Rise/Fall Times
® Optical Rise and Fall Times Limitations

® Analysis and Performance Relationships

To Request a Complete Version of HFDN-28.0, Go to:
www.maxim-ic.com/MAX3701
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High-Performance, Lowest Cost Chipset
for 155Mbps, 3V Optical Modules

Less than 50ps Deterministic

Jitter at Laser Driver Output 500pV Input Sensitivity
MAX3646 MAX3645
OPTICAL EYE DIAGRAM BIT-ERROR RATIO vs.
(155Mbps, 27 -1 PRBS, 117MHz FILTER) DIFFERENTIAL INPUT VOLTAGE
10
P 1310nm FP LASER
E =8.2dB 10+
10°
o 10
2
E 1p7
o
& 10
= 109
100 |
10-11 |
i 10—125 i I I i ] ] 1
1ns/div 0 01 02 03 04 05 06 07 08

DIFFERENTIAL INPUT VOLTAGE (mVp-p)

MAX3646—3V, 155Mbps Laser Driver = MAX3645—155Mbps Limiting Amplifier

¢ Extinction Ratio Control ¢ Pin Compatible to MC2045
¢ On-Chip Thermal Compensation * Adds Only 30ps Jitter
® Meets all SFF/SFP Requirements ¢ 700ps Edge Transition Time
¢ 85mA Modulation Current e Stable LOS over Supply
=T Data Rate Temp Range .
Part Description (Mbps) (°c) Pin-Package .

MAX3646 +3.3V multirate laser driver with ERC 155-622 -40 o +85 24-QFN (4mm x 4mm) c’"ﬂSet Pri,:e

MAX3645 3V/5V 200Mbps limiting amplifier Up to 200 -4010 +85 16-QSOP/SO $2-5OT

MAX3657 3VTIA 155 -40t0 +85 Die, 12-QFN (3mm x 3mm)

TRANSIMPEDANCE Use Our Online Reference Library to Start

il Your Successful Design Today!

e Application Notes

e Complete Reference Designs

e Design Support and SPICE Models
¢ Free Samples and Evaluation Kits

LIMITING
AMPLIFIER

DRIVER
CONTROLLER Visit Our Website at: www.maxim-ic.com/sfp

T100k-up recommended resale. Prices provided are for design guidance and are FOB USA. International prices will differ due to local duties, taxes, and exchange rates. Not all packages
are offered in 1k increments, and some may require minimum order quantities. Chipset price includes the MAX3646, the MAX3645, and the MAX3657.

NI/ /1 X1 /W




Optical Networks

_>,\ W~ Robust ICs Power Automotive

Compatible with Industrial Standards Using Plastic or Silica Fiber at Data

Rates Up to 150Mbps

These rugged ICs use Maxim’s proprietary gold-plating process for resistance to metal migration. They readily

operate up to +125°C.

MODULATION ~ DRIVER

® Output Squelch Feature

|
MAX3905*— Vee SUPPLY _.' CONTROL  TOSET :
Transmitter for il | = . RN 5? gT o :
VCSEL Optics RaDB ! S| S'215! 5] S VOSEL !
CHANGE ! I A

¢ +3.3V or +5.0V POWER i 3DB I N |
Supply Voltage MODULATION |
.-40°C 140°C o GENERATOR !
-4 to + 40 COMH;TIBLE LN g |
Operating Junction INPUT F MAXIWI @@ 2z
Temperature | MAX3905* !
« TTL/CMOS, LVDS, or | VoseL DRITER -
PECL Data Compatible N SQUELCH  [— |

|
¢ Wirebond-Adjustable I :
VCSEL Low and | _ CUSTAEMATER | |
High Currents : S = 21 Sl !
| I 21 2 LIS |
| = | 51 | | | |
|
|
|
|

DASHED LINE INDICATES
OPTIONAL CONNECTION

! BIAS SET ! BIAS TEMPCO

N\ nps
\'—\BE“‘

POWER
DETECT | i

FILTER
5z %g MAX3902*

|GAIN .
IN |
TRANSIMPEDANCE 0UTPUT
AMPLIFIER o~ BUFFER
- 2
OFFSET CORRECTION

*Future product—contact factory for availability.

STATUS

OUTPUT

MAX3902*—High-Gain Receiver

¢ -40°C to +140°C Operating
Junction Temperature

® +3.3V or +5.0V Supply Voltage
¢ 2.0pA Sensitivity
* ImA Peak-to-Peak Overload

¢ Input Power Detect with
Power-Reducing Standby Mode
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Cable Transceiver Simplifies InfiniBand
and CX4 Copper Interconnects

The MAX3983 cable transceiver extends the interconnection distance for 4x copper InfiniBand (IB) and
10Gbase-CX4 Ethernet links. This device has four transmit paths that include PCB receivers and cable drivers, and
four receive paths that include cable receivers and PCB drivers. Selectable preemphasis and receive equalization
enable up to 0.5m on FR4 [/O and up to 20m on cable-side [/O. Signal detection on all eight inputs and internal
loopback enable system diagnostic testing. The MAX3983 is packaged in a 10mm x 10mm, 68-pin QFN and operates
from 0°C to +85°C.

® Span 20m with 24AWG,
15m with 28AWG

e Span 0.5m of FR4 on Each Host
¢ 1.6W Total Power with 3.3V Supply
e Selectable Output Preemphasis

¢ Input Equalization
e Signal Detect for Each Channel

¢ Output Disable
0.3UlI END-TO-END DJ

FROM CX4 TRANSCEIVER

12.5Gbps Crosspoint Switch
Outperforms Competition

The MAX3841 is the industry's highest performance, lowest power, 12.5Gbps, 2 x 2 crosspoint-switch IC. This
device is ideal for high-speed serial-data loopback, redundancy, and switching for serial OC-192 and 10GbE applica-
tions, or other applications up to 12.5Gbps. In addition to functioning as a 2 x 2 switch, the MAX3841 can be
configured as a 2:1 multiplexer, 1:2 buffer, or dual 1:1 buffer.

Excellent Jitter Performance
from Tiny 12.5Gbps

Specification Competition Crtﬁ_s_p_g_int
Maximum data rate 12.5Gbps 10.7Gbps
Maximum supply current <90mA <130mA
Random jitter <0.7ps <2ps
Channel-to-channel skew <12ps <20ps
Propagation delay <140ps <285ps
Output rise/fall time <30ps <60ps MAXIM

MAX3841

For More Information on Maxim’s Equalization
Solutions, Go to: www.maxim-ic.com/signalintegrity
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