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Features

Excellent Cross-talk Performance,
Sensitivity, Linearity and High-Speed
Operation

Very low cost design (Bill of Materials
and Assembly)

No RF shields or calibration needed for
video amplifier.

Complete design occupies less than 1.8
square inches (including optics) while
using only top side mounted
components

Easily Configurable for Multiple PON
Applications / Data Rates

Schematics and Bill of Materials
provided

Gerber Files and Populated Reference
Design Boards are available

Reference Design HFRD-10.4 (Rev.3; 04/08)

Video Overlay

1 Overview

High Frequency Reference Design (HFRD) 10.4
is a transceiver board designed for ONT / ONU
PON applications. The reference design includes a
burst mode Laser driver, continuous mode
receiver (Limiting Amplifier, Clock and Data
Recovery), an analog video amplifier and an
optical subassembly including laser, photodiodes
and TIA.

HFRD 10.4 provides ONT / ONU transceiver
designers a complete reference design to speed
and simplify new product development. Using the
provided schematic, bill of material, layout files
and typical test data, a designer can quickly
evaluate the design to see if it meets their system
requirements. Populated reference design boards
are also available to allow the design engineer to
make additional evaluation measurements and in-
system testing.
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2 Obtaining Additional
Information

Limited quantities of the populated GPON ONT
transceiver board (HFRD 10.4) are available. For
more information about the reference design or to
obtain one, please call (503) 547-2400 between 8
a.m. and 5 p.m. Pacific Time or email to:
StrategicApps@maxim-ic.com

3 Reference Design Details

HFRD 10.4 was engineered to meet the
requirements of GPON ONT / ONU transceiver
applications (Figure 1). The burst-mode upstream
transmitter is implemented using the MAX3656
laser driver. The downstream receiver combines
the MAX3747 limiting amplifier and MAX3872
CDR to produce a multi-rate compatible receiver.
The MAX3654 CATV transimpedance amplifier
provides a linear, low noise amplification of the
analog video signal. The laser, photodiodes, and
TIA are housed in an optical subassembly
manufactured by Xponent Photonics, completing
the ONT / ONU transceiver.

3.1 MAX3656 - Laser Driver

The MAX3656 is a burst-mode laser driver that
operates at data rates from 155Mbps up to
2.5Gbps. The laser driver provides bias and
modulation current for the laser diode. The device
can switch the laser diode from a completely dark
(off) condition to a full (on) condition (with
proper bias and modulation currents) in less than
2ns. The MAX3656 incorporates DC-coupling
between laser and laser diode and operates with a
single-supply voltage as low as +3.0V.

A digital automatic power-control (APC) loop is

provided to maintain the average optical power
over the full temperature range and lifetime. The
APC loop is functional for a minimum burst-on

time of 576ns and a minimum burst-off time of
96ns, with no limit on the maximum burst-on or
off time. A fail monitor is provided to indicate

when the APC loop can no longer maintain the
average power. The MAX3656 can be configured
for non burst-mode applications (continuous
mode) by connecting burst enable (BEN) high.
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For power savings, the MAX3656 provides
enabling and disabling functionality. The
modulation current can be set from 10mA to
85mA and the bias current can be set from 1mA to
70mA.

The MAX3656 is packaged in a small, 24-pin,
4mm x 4mm thin QFN package and consumes
only 132mW (typ), excluding bias and modulation
currents. For additional information see the
MAX3656 data sheet available on the web at
WwWw.maxim-ic.com

3.2 MAX3747 - Limiting Amplifier

The MAX3747 multi-rate limiting amplifier

functions as a data quantizer for OC-3 through
0OC-48 synchronous optical network (SONET),
Fibre-Channel, and Gigabit Ethernet optical
receivers. The amplifier accepts a wide range of
input voltages and provides a constant-level,
current-mode logic (CML) output voltage level.

The MAX3747 limiting amplifier features a
programmable loss-of-signal detect (LOS) and an
optional disable function (DISABLE). Output
disable can be used to implement squelch.

The MAX3747 is available in a 3mm, 10-pin
MMAX® package ideal for small form-factor
receivers. fMAX is a registered trademark of
Maxim Integrated Products, Inc.). For additional
information see the MAX3747 data sheet
available on the web atww.maxim-ic.com

3.3 MAX3872 - Multi-Rate Clock and
Data Recovery

The MAX3872 is a compact, multi-rate clock and
data recovery (CDR) with limiting amplifier for
OC-3, 0C-12, OC-24, OC-48 SONET / SDH
(including FEC rates) and Gigabit Ethernet
(1.25Gbps/2.5Gbps) applications. Without using
an external reference clock, the fully integrated
phase-locked loop (PLL) recovers a synchronous
clock signal from the serial NRZ data input. The
input data is then retimed by the recovered clock,
providing a clean data output. An additional serial
input (SLBI) is available for system loop-back
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diagnostic testing. If desired, this input can be
connected to a reference clock to maintain a valid
clock output in the absence of data transitions.
The device also includes a loss-of-locdkO()
output.

The recovered data and clock outputs are CML
with on-chip 5@V back termination on each line.
Its jitter performance exceeds all SONET/SDH
specifications.

The MAX3872 operates from a single +3.3V
supply and typically consumes 580mW. It is
available in a 5mm x 5mm 32-pin thin QFN with
exposed package and operated over £G-40
+85°C temperature range. For additional
information see the MAX3872 data sheet
available on the web atww.maxim-ic.com

3.4 MAX3654 - 47MHz to 870MHz
Analog CATV Transimpedance
Amplifier

The MAX3654 analog transimpedance amplifier
(TIA) is designed for CATV applications in fiber-
to-the-home (FTTH) networks. This high-linearity
amplifier is intended for 47MHz to 870MHz
subcarrier multiplexed (SCM) signals in passive
optical networks (PON). A gain-control input
supports AGC operation with optical inputs
having -6dBm to +2dBm average power. With
62dB maximum gain at 47MHz and 18dB gain
control range, the minimum worst case RF output
level is 14dBmV/channel at -6dBm optical input.

Reference Design HFRD-10.4 (Rev.3; 04/08)

A compact 4mm x 4mm package includes all of
the active RF circuitry required to convert analog
PIN photocurrent to a 75CATV output.

For additional information see the MAX3654 data
sheet available on the webvalvw.maxim-ic.com

3.5 Xponent Photonics Triplexer
Optical Subassembly

The XP4-0020, GPON Triplexer Optical
Subassembly is designed for ONU/ONT
applications with Video Overlay. The Triplexer
includes a high speed 1310nm FP laser source and
front facet monitor PIN Photodiode for upstream
data transmission, a PIN Photodiode and TIA to
receive the 1490nm downstream digital data
signal, a high responsivity PIN Photodiode to
receive the 1550 nm downstream Video signal,
and an internal Thin Film Filter WDM to separate
1310nm, 1490nm and 1550nm.

The Xponent Triplexer utilizes Surface Mount
Photonics to integrate the active and passive
components which are then assembled in a plastic
package with flex circuit leads. The flex circuit
simplifies assembly to PCB and provides
controlled impedance to minimize electrical cross-
talk.

For more information regarding the assembly,
please call Xponent at: 626-599-8660, emall
info@xponentinc.comor visit their web page
(http://www.xponentinc.con/
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Figure 1. HFRD 10.4 Functional Diagram

Reference Design HFRD-10.4 (Rev.3; 04/08) Maxim Integrated Products
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4 Recommended Operating Conditions

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Ambient Temperature Ta -40 +85 °c
Supply Voltage Vee Note 1 4.75 5.0 5.25 \%
Transmitter Data Rate Note 2 155 2500 Ghps
Digital Receiver Data Rate Limiting Amplifier, CDR, TIA, Note 3 622 1250 Mbps
Analog Video Receiver Input 6 +2 dBm
Power
Differential Input Voltage Vip IN+/-, BEN+/- 200 1600 MVpp

155Mbps 2881
Burst On-Time 622Mbps 720 ns
1244Mbps, 1.25Gbps 576
155Mbps 122
Burst Off-Time 622Mbps 96 ns
1244Mbps, 1.25Gbps 96
TTL Input Voltage (Low) Vi Enable 0.8 \
TTL Input Voltage (High) ViH Enable 2.0 \%

Note 1: The reference design includes an on board low-drop out regulater8.8) supply needed for the

digital transmitter and digital receiver section. The mfee design also includes a DC to DC converter for
generating the +12V analog photodiode bias supply voltage.
Note 2: When operating at data rates less than 622Mbps the LONGB pime dfIAX3656 should be
connected to +3.3V for optimal performance.
Note 3: The MAX3747 limiting amplifier and MAX3872 CDR are capable of 163.2Gbps and 155Mbps
to 2.7Gbps operation respectively.

5 Typical Design Performance Data

5.1 Transmitter Performance Data

(Typical values are measured atI +25C, Vcc = +3.3V, Average Power = 0dBm)

PARAMETER SYMBOL CONDITIONS TYP UNITS
Power Supply Current Transmitter Only 78 mA
Average Optical Power Pave Measured @ 1244Mbps (Note 1) 0 dBm
Extinction Ratio (Note 1) Er Set at +25°C 10.4 dB
Burst-Enable Time Note 3 <4 ns
Burst-Disable Time Note 4 <3 ns
Center Wavelength 1310 nm

Note 1:Measured using a continuou$-2 PRBS input data pattern.

Reference Design HFRD-10.4 (Rev.3; 04/08)
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Note 3: Time to reach 90% of steady state value after burst enable isdssert

Note 4:Time to fall below 10% of steady state value after burst enableassdsted.

5.2 Digital Receiver Performance Data

(Typical values are measured atI+25C, Ve = +3.3V)

PARAMETER SYMBOL CONDITIONS TYP UNITS
Power Supply Current Digital Receiver Only 210 mA
Average Optical Input Power
Overload Pavemax | For BER < 1E-10 >0 dBm
Transceiver Sensitivity . _
(Notes 1, 2) Pavemin | Transmitter Enabled, Data Rate = 1244Mbps -29.1 dBm
) Assert -30.1
Loss of Signal (Note 3) LOS dBm
De-Assert -27.9
Loss of Signal Hysteresis 2.2 dB
Receiver Wavelength 1490 nm

Note 1: Sensitivity is measured using -2 PRBS test pattern to a BER of approximately 1E-10.
Note 2: Transceiver sensitivity is measured with continuous data rgrese the transmitter with the
transmitter enabled and operating at +2dBm with an extinctiomahflOdB. Measurement includes optical

and electrical cross-talk.

Note 3:Loss of Signal (LOS) is measured using at 1244Mbps witft 2 PRBS test pattern.

5.3 Analog Receiver Performance Data

(Typical values are measured atI+25C, Ve = +3.3V)

PARAMETER SYMBOL CONDITIONS TYP UNITS
Power Supply Current Analog Receiver Only 136 mA
Input Referred Noise In 6 pA/ Hz
Gain Tilt 47MHz to 870MHz 5.2 dB
Gain Flatness Straight Line from 47 to 870MHz 0.7 dB
OIP2 Note 1 50 dB
OIP3 Note 1 20 dB

Note 1: Measured using two lasers with a total input optical sigiat2dBm using tones at 800 and
850MHz with a 40% modulation index. OIP2 is measured at 50MHz and OIP3 is measured ldz 900M

Reference Design HFRD-10.4 (Rev.3; 04/08)
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6 Transmitter Characteristic Graphs

(Ta =+25C, Vee = +3.3V, &k 10dB and Ry = —0.5 to +0.5dBm unless otherwise noted)

OPTICAL EYE DIAGRAM OPTICAL EYE DIAGRAM
(1244 Mbps, T = -40°C) (1244 Mbps, T, = +25°C)
OPTICAL EYE DIAGRAM OPTICAL EYE DIAGRAM
(1244 Mbps, T, = +85°C) (1244 Mbps, Shown with 36% Margin)
Reference Design HFRD-10.4 (Rev.3; 04/08) Maxim Integrated Products
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Transmitter Characteristic Graphs (Continued)

OPTICAL EYE DIAGRAM OPTICAL EYE DIAGRAM
(1244Mbps, Unfiltered) (2488Mbps, T = +25°C)
BURST DISABLE DIAGRAM BURST ENABLE DIAGRAM
(1244Mbps) (1244Mbps)
Reference Design HFRD-10.4 (Rev.3; 04/08) Maxim Integrated Products
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Transmitter Characteristic Graphs (Continued)
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7 Digital Receiver Characteristic Graphs

(Ta = +25°C, Ve = +3.3V, unless otherwise noted.)

DATA/ CLOCK OUTPUT DIAGRAM
(1244Mbps, -29dBm Input)

DATA/ CLOCK OUTPUT DIAGRAM

(1244Mbps, 0dBm Input)
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(Over Temperature and Input Amplitude)

BIT ERROR RATIO (1244Mbps)

1.0E-06
1.0E-07
©
x
) Cross-Talk
5 1.0E-08 /
5
1.0E-09 e
No Cross-
Talk
1.0E-10
-32 -31 -30 -29 -28 -¥
Input Power (dBm)

Bit Error Ra

1.0E-06
+25°C
1.0E-07
o
1.0E-08
+85°C
1.0E-09 e
-40°C
1.0E-10
-32 -31 -30 -29 -28

Input Power (dBm)

-2y

Reference Design HFRD-10.4 (Rev.3; 04/08)

Maxim Integrated Products

Page 11 of 16



Digital Receiver Characteristic Graphs (Continued)
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8 Analog Receiver Characteristic Graphs

(Ta = +25°C, Ve = +5.0V unless otherwise noted.)
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Analog Receiver Characteristic Graphs (Continued)
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9 Application Information

9.1 Configuring HFRD 10.4 for other
data rates / PON Applications

The sections below detail the changes necessary
to evaluate HFRD 10.4 at various data rates and
PON applications.

Note: The information below is to aid in the
modifications for evaluation purposes. Additional
changes / modifications may be needed for each
of the standards depending on system
requirements and implementation of the various
components. For example, the MAX3872 can be
used to evaluate the reference design in EPON
applications; however, many EPON modules do
not include a CDR. For these cases the MAX3872
should be removed before placing the design in
the final form factor.

Downstream refers to continuous mode data from
the OLT to the ONT/ONU. Upstream refers to

bursting transmitted data from ONT/ONU to

OLT. Table 1 is a summary of modifications

needed for various downstream applications.

9.1.1 BPON — Downstream 155Mbps

The Xponent Photonics Triplexer Part# XP4-0020
is designed for 1244Mbps operation. The
reference design can be evaluated with this
triplexer at 155Mbps; however, for improved
155Mbps operation an optical subassembly
optimized for this data rate is recommended.

To configure the MAX3872 CDR for 155Mbps
operation: place a jumper on RS1 from pin 3(HI)
to pin 2 and a jumper on RS2 from pin 1(LO) to
pin 2.

9.1.2 BPON — Downstream 622Mbps

The Xponent Photonics Triplexer Part# XP4-0020
is designed for 1244Mbps operation. The
reference design can be evaluated with this
triplexer at 622Mbps; however, for 622Mbps
BPON applications Part# XP4-0004 is
recommended (see Table 1).

Reference Design HFRD-10.4 (Rev.3; 04/08)

To configure the MAX3872 CDR for 622Mbps

operation: place a jumper on RS1 from pin 2(LO)
to pin 2 and a jumper on RS2 from pin 3(HI) to
pin 2.

9.1.3 GPON /
1244Mbps

GEPON - Downstream

To configure the MAX3872 CDR for 1244Mbps
operation: place a jumper on RS1 from pin 3(HI)
to pin 2 and a jumper on RS2 from pin 3(HI) to
pin 2.

9.1.4 GPON - Downstream 2488Mbps

The Xponent Photonics Triplexer Part# XP4-0020

assembly is not intended for 2488Mbps

downstream operation. To evaluate the reference
design at 2488Mbps downstream an optical
subassembly optimized for this data rate is
needed. The 10nH inductors in locations R38 and
R39 should also be replaced witW@esistors.

To configure the MAX3872 CDR for 2488Mbps
operation: place a jumper on RS1 from pin 1(LO)
to pin 2 and a jumper on RS2 from pin 1(LO) to
pin 2.

9.1.5 BPON/GPON - Upstream 155Mbps

No changes necessary for evaluation. When
designing the final system, the LONGB pin of the
MAX3656 should be connected to VCC for

improved APC loop operation if only 155Mbps

operation is needed.

9.1.6 BPON/GPON — Upstream 622Mbps

No changes are necessary for evaluation.

9.1.7 GPON /GEPON - Upstream
1244Mbps

No changes are necessary for evaluation.

9.1.8 GPON — Upstream 2488Mbps

No changes are necessary for evaluation.

Maxim Integrated Products
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Table 1. PON Downstream Evaluation

PON Type / Suggested Xponent

Downstream Photonics Jghlu(rﬁ?ol) Jgr?u(nlf?oa R38, R39 Values

Data Rate Part Number

BPON 155Mbps TBD* HI LO 10nH Multilayer
Inductor

BPON 622Mbps XP4-0004 LO HI 10nH Multilayer
Inductor

GPON 1244Mbps XP4-0020 HI HI 10nH Multilayer
Inductor

GPON 2488Mbps TBD* LO LO Replace_: with OV
Resistors

GEPON 1.25Gbps XP4-0020 HI HI 10nH Multilayer
Inductor

*Contact Xponent Photonics for additional details.

9.2 Evaluation Components / PON
Compliance

The final form factor and connections of PON
ONT/ONU systems vary greatly from one system
to another. Some changes to the reference design
may be needed depending on the specific project
requirements. Several components, such as the
inverter, jumpers, etc., are added to the reference
design to simplify the evaluation and should be
removed as needed from the final ONT / ONU
design.

Full compliance to the various PON specifications
and other performance specifications cannot be
guaranteed by Maxim Integrated Products and are
therefore the responsibility of the user of this
reference design. This reference design is
intended to aid PON ONT / ONU module
designers and is not intended to take the place of
the entire design process. The ONT / ONU
designer should evaluate the reference design and
modify it as necessary to meet the specification
for each particular project. The designer should
also carefully consider safety and EMI issues
related to the specific application.

9.3 Status LEDs, Test Points

Status LEDs are connected to the low-speed
output signals (LOS, LOL, TX_FAIL and POK).

Reference Design HFRD-10.4 (Rev.3; 04/08)

The LED will illuminate when the signal is
asserted. An RSSI signal, accessible through test
point (TP6), is also provided to measure the
received signal strength. See Secti@fisand 12

for more information.

9.4 Layout Considerations

Single-ended and differential transmission lines
are used on the HFRD 10.4 PCB board. Changing
the PCB layer profile (see Sectidd) can affect

the impedance of these transmission lines and the
performance of the reference design. If the layer
profile is changed, the transmission line
dimensions should be recalculated.

9.5 Gerber Files

The Gerber files for this reference design are
available by calling (503) 547-2400 between 8
a.m. and 5 p.m. Pacific Time or email to:
StrategicApps@maxim-ic.cam

Note: The Gerber files do not include the filter
components between the MAX3654 and the RF
transformer (See Sectiohg and12).

9.6 Evaluation Notice

The HFRD 10.4 has DC-coupled 1/O (See
Sections10 and 12) and a large optical output
signal (approximately 0dBm). When evaluating
the HFRD 10.4 reference design board, insure that

Maxim Integrated Products
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proper connections are made to the test equipment
and that all signal levels are within the proper
range (common-mode, differential swing, optical
Input / Output power, etc.) so as to not damage the
test equipment or reference design.

Precautions must also be taken in order to insure
safe operation when using a device with a laser
diode. Laser light emissions can be harmful and
may cause eye damage. Maxim assumes no
responsibility for harm, injury or test equipment

Reference Design HFRD-10.4 (Rev.3; 04/08)

damage as a result of the use of this reference
design. The safe operation / evaluation of this
design is the sole responsibility of the user.

HFRD 10.4 only requires a +5V power supply.
The +12V voltage need for the analog photodiode
is generated using an on board DC-DC converter.
The +3.3V supply needed for the digital TX and
RX sections is generated from a LDO regulator.

Maxim Integrated Products
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10 1/O and Control Description

Component NAME FUNCTION
J1 SD+ Receiver (MAX3872) Non-Inverted Data Output, AC-Coupled
J2 SD- Receiver (MAX3872) Inverted Data Output, AC-Coupled
J3 SCLK+ Receiver (MAX3872) Non-Inverted Clock Output, AC-Coupled
Ja SCLK- Receiver (MAX3872) Inverted Clock Output, AC-Coupled
J5 IN+ Transmitter (MAX3656) Non-Inverted Data Input, DC-Coupled*
J6 IN- Transmitter (MAX3656) Inverted Data Input, DC-Coupled*
J7 BEN+ Transmitter (MAX3656) Non-Inverted Burst Enable Input, DC-Coupled*
J8 BEN- Transmitter (MAX3656) Inverted Burst Enable Input, DC-Coupled*
J9 VCC +3.3V Power Supply Connection
Ji1 GND Ground Power Supply Connection
J12 VID_OUT Analog Video Output, 75WBNC
Jul RS1 Receiver Rate Select 1. See TBD section for additional details.

Place a shunt on JU2 to connect the regulated +3.3V supply to the digital receiver

Ju2 circuits (VCCR).

Transmitter Enable. Place a shunt on JU3 between pins 1 (LO) and 2 to enable
Ju3 /EN the MAX3656 laser driver. Place a shunt on JU3 between pins 2 and 3 (HI) to
disable the MAX3656 laser driver.

Place a shunt on JU4 to connect the regulated +3.3V supply to the transmitter

Jua circuits (VCCT).

Place a shunt on JU5 to connect the +5V supply voltage to the low drop out
regulator (U9) which powers the transmitter and digital receiver circuits.

Analog Amplifier (MAX3654) MUTE. Place a shunt on JU6 between pins 3 (LO)
Jue MUTE and 2 to mute the MAX3654 output. Place a shunt on JU3 between pins 2 and 1
(H1) for normal operation.

Jus

Ju7 RS2 Receiver Rate Select 2. See TBD section for additional details.

Loss-of-Lock. LED illuminates when the MAX3872 CDR is out of lock (See

D1 LoL MAX3872 data sheet for additional information).

APC Loop failure. LED illuminates when the APC loop can no longer maintain the
D2 TX_FAIL average power due to fault condition or laser failure (See MAX3656 data sheet for
additional information).

Loss-of-Signal. LED illuminates when the input signal to the MAX3747 decreases
D3 LOS below the preset threshold set by the TH pin. See MAX3747 data sheet for
additional information).

Power OK. LED illuminates when the low drop out regulator (U9) is operating

D5 POK correctly providing a +3.3V supply to the digital transmitter and receiver circuits.
TP1 VCCFILT Monitoring Test Point for the +5V supply voltage after the initial supply filter.
TP2 GND Monitoring Test Point for ground (GND).
TP3 VCCV Monitoring Test Point for analog video amplifier section supply voltage (VCCV).
TP4 GNDT Monitoring Test Point for transmitter ground (GNDR).
Reference Design HFRD-10.4 (Rev.3; 04/08) Maxim Integrated Products
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TP5 LOS Monitoring Test Point for the MAX3747 LOS signal. LOS is high when the level of
the input signal decreases below the preset threshold set by the TH pin. LOS is
de-asserted low when the input signal level is above the threshold) See MAX3747
data sheet for additional information).

TP6 MON Monitoring Test Point for the received optical power of the digital receiver.

TP8 VCCR Monitoring Test Point for the digital receiver section supply voltage (VCCR).

TP9 VCCT Monitoring Test Point for the digital transmitter section supply voltage (VCCT).

TP14 VPIN Monitoring Test Point for the analog pin photodiode bias voltage.

*DC-Coupled I/0. Insure that the DC voltage on these pins is compatible with the test

equipment before making any connections.

11 Component List

DESIGNATION  QTY DESCRIPTION
C1, C2, C6,
C11 - C14,
C18, C19, C29 21 0.1nF + 10% Ceramic
- C32, C35, Capacitor (0402)
C36, C40, C42
— C45, C57
c3 1 0.22nF + 10% Ceramic
Capacitor (0402)
C4,C5,C7 -
C10, C16, C21 13 0.01nF £+ 10% Ceramic
—C24, C27, Capacitor (0402)
C28
0.82nF £ 5% Ceramic
C15 L Capacitor (0603)
C17,C46 - 1nF + 10% Ceramic Capacitor
C48, C51 — 8 0402
C53, C56 ( )
C20, C41, C60, 4 4700pF + 10% Ceramic
C61 Capacitor (0402)
10nF + 10% Ceramic
€25 L Capacitor (0805)
4.7nF + 10% Ceramic
€26 L Capacitor (0603)
C33, C38, C39,
C55 4 Open (0402)
680pF + 10% Ceramic
€34, C58 2 Capacitor (0402)
1nF £ 10% Ceramic Capacitor
C49 1 (0805)
1000pF * 10% Ceramic
€50 L Capacitor (0402)
10nF £ 10% Ceramic
€54 L Capacitor (0603)
2.2nF £+ 10% Ceramic
ces ! Capacitor (0603)
4.7nF £ 10% Ceramic
ce4 L Capacitor (0805)
2.2nF £ 10% Ceramic
65 L Capacitor (0805)
D1-D3 3 RED LED

Diode
D4, D5 2 Panasonic MA27P0100LCT
D6 1 GREEN LED
D7 1 Schotkey Diode
Panasonic MA2Z785-00LCT
Side Mount SMA Connector,
J1-J8 8 Tab Contact
Side Mount 75WBNC
J12 1 Connector,
Trompeter UCBJE20-1
Ju1, JUg, JUe, .
U7 4 3-Pin Header
JuU2, Ju4, JU5 2-Pin Header
L1 1 4.7mH 5% Inductor (1210)
Taiyo-Yuden CBC32254R7M
1500W Ferrite Bead (0402)
L2,13, L12 3 TDK MMZ1608A152ET
L4, L7* 2 0W 5% Resistor (0402)
1500W Ferrite Bead (0402)
L5,18, L9, L13 4 TDK MMZ1005A152ET
L6 1 18nH +£10% Multilayer Inductor
(0402)
L11 1 22nH £5% Inductor (1210)
Taiyo-Yuden CBC3225220M
RL, ';25‘6R55‘ 4 332W +1% Resistor (0402)
R3 1 12.1W+1% Resistor (0402)
R4 1 9.09W +1% Resistor (0402)
R5, R29, R35, .
R36, R51 5 OW+5% Resistor (0402)
R6 1 4.99kW +1% Resistor (0402)
R7 1 4.75kW +1% Resistor (0402)
R8 1 33kW Thermistor (0402)
Panasonic ERT-JOER333J
RO 50k Variable Resistor
Bourns 3223W-1-503E
R10 6.8kW+1% Resistor (0402)
R11 1 10k Variable Resistor

Bourns 3223W-1-103E
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R12 1 33.8kW 1% Resistor (0402) R52 1 100kW +1% Resistor (0402)
R13, R14, R20, . TP1 -TP10, .
R21 4 130W +1% Resistor (0402) TP14, 39, J11 13 [ Test Point
R15, R16, R22, o . Ul 1 MAX3656ETG
R23 4 82.5W 1% Resistor (0402) 02 1 MAX3872EGJ
R19 1 820W +1% Resistor (0402) U3. U1l 2 Dual Inverter
R24, R28 2 10kW+1% Resistor (0402) ' Fairchild NC7WZ04P6X
R25 1 | 100W+1% Resistor (0402) u4 1 | MAX3747EUB
R26 1 | 86kw=1% Resistor (0402) us 1 | MAX3654ETE
R30, R31 2 | 75W+1% Resistor (0402) U7 1 '\R"??“?“ﬂEUK
R32 1 | 2kw+1% Resistor (0402 ranstormer
> I - ( ) U8 L Pulse Engineering CX2038L
R33 1 6.8kW+1% Resistor (0402)
- U9 1 MAX1818EUT
R34 1 15W+1% Resistor (0402)
R37 R44 RA9 Ul10 1 MAX5025EUT
’ ’ ' 6 Open (0402) Triplexer Subassembly
R50 C37 1 .
10nH +10% Multilayer Inductor Xponent Photonics XP4-0020
R38, R39** 2 (0402)‘ Components Not Included in Gerber Files:
> - -
R40, 48 2 | 1kW=1% Resistor (0402) C59 1 (2(';’4F0§)1M Ceramic Capacitor
R41 1 22W+1% Re&stqr (0402) 1.8nH £10% Multilayer
R42, R43 2 | 1.62kW+1% Resistor (0402) L14,L15 2| Inductor (0402)
R45 1 | 49.9kW+1% Resistor (0402) R17, R27 2 | 49.9W+1% Resistor (0402)
R46, R47 2 110kW +1% Resistor (0402)

*Resistors Placed in “L” Reference Designator |amat
**Inductors Placed In “R” Reference Designator Ltoas
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12 Schematic

Figure 2. HFRD 10.4 Schematic
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13 Board Layout

Note: The Filter Components (C59, L14, L15, R17, R27 See Sectiband1?) that are added between the
MAX3654 output and the RF transformer are not shown in the layoufilgietbecause the addition is a
modification of the existing revision 0 PCB.

X X

Figure 3. Board Dimensions / Layout
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14 Layer Profile

The HFRD 10.4 reference design board includes
controlled-impedance transmission lines. The
layer profile is based on the following
assumptions:

1. Dielectric material is FR4 with a
dielectric constant of ~ 4.5
2. loz copper foil

SINGLE ENDED COUPLED
A 27mil 12mil
B >50mil 7mil
C 15mil 15mil
D As Needed As Needed
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent
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