DEMO MANUAL DC499A
LTC5100
3.3V, 3.2Gbps VCSEL Driver
DESCRIPTION
The DC499A demonstration board features the LTC®5100,
a 155Mbps to 3.2Gbps VCSEL* driver offering a high level
of integration and high-speed performance. The DC499A
board supports data transmission of up to the maximum
3.2Gbps data rate of the LTC5100.
All registered trademarks and trademarks are the property of their respective owners.

Demonstration software (Python Code) running on a
personal computer allows easy access to the rich set of
digital control features of the LTC5100. All that is needed
is a PC with USB port, Python v2.7 or greater, Python
USB COM port support such as USPP package, DC590B
controller board, and a 5V power supply.
Design files for this circuit board are available.

LASER SAFETY
READ THIS WARNING BEFORE CONNECTING A LASER
DIODE TO THE DC499A DEMO BOARD.
The LTC5100 is intended to drive laser diodes for fiber
optic communications links. Communications lasers
can emit levels of optical power that pose an eye safety
risk. While the LTC5100 provides certain fault detection
features, these features alone do not ensure that a laser
transmitter using the LTC5100 is compliant with IEC 825
or the regulations of any particular agency. The user must
analyze the safety requirements of his transceiver module
or system, activate the appropriate laser safety features of
the LTC5100, and take any additional precautions needed
to ensure compliance of the end-product with the requirements of the relevant regulatory agencies. Moreover, the
LTC5100 produces laser currents in response to digitally
programmed commands. The user must also ensure that
a software error in his test system or end product does
not program the LTC5100 to a state that produces excessive optical power from the laser.
Follow these additional eye safety measures when using
the DC499A demo board or the LTC5100 VCSEL driver:

Before connecting a laser diode to the DC499A demo
board, REMOVE THE ELECTRICAL EYE JUMPER (labeled
‘ELEC EYE’). If you leave this jumper in place and attach
a laser diode, the laser will emit a potentially dangerous
level of light. (If the electrical eye jumper is left in place,
the demo board applies 1.8V to the laser through a 50Ω
resistor.)
When working with the DC499A demo board and demo
software, always disable the transmitter before making
any changes to the laser diode or optical fiber. Disabling
the transmitter stops current flow to the laser and in normal circumstances will drive the optical output power of
the laser to zero.
Be aware that the LTC5100 is designed for hot plugging.
The DC499A demo board may be configured to automatically enable the transmitter and power the laser the
moment electrical power is applied to the demo board.
Any laser connected to a power source represents a
potential eye safety hazard. Under no conditions should
a laser that is connected to the LTC5100 be pointed in the
direction of an eye, regardless of the state of the LTC5100.
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DEMO MANUAL DC499A
QUICK START PROCEDURE
Setting up the Demo Board for Python register control:
1. Connect the DC499A demo board as shown in Figure 1.
Make sure all jumpers are configured as shown.
Initially, do not apply RF power or DC voltage to the
demo board.
Note: The DC499A demo board includes an EEPROM that
provides non-volatile storage for the LTC5100 configuration settings and parameters. If LTC5100 discovers the
EEPROM on power-up, it will transfer the EEPROM data
to its internal registers.
If you do not need to modify register parameters, you do
not have to connect to a PC and DC590B.
2. Download the latest source code in Python language,
available from the demo board link on the LTC5100
product page at analog.com.

3. The signal generator connects to demo board RFIN port
(SMA connector J1) via coaxial cable. The input signal
should be set to 1MHz at -40dBm.
4. Output SMA connector J3 connects to Spectrum
Analyzer.
5. Set power supply to 5V with current limit to 150mA.
Connect to the DC499A. Switch-on the DC supply and
then the RF Signal source.
With typical default register values stored in EEPROM,
the spectrum Analyzer should display a 1MHz output
tone at approximately -25dBm.
6. Execute the Python code, following on-screen instructions for editing register values. Further documentation
for the Python code is self-contained as comments.

If necessary, download and install a USB COM port
driver such as USPP. This is necessary because the
Python code sends serial commands to the DC590B
to write and read the I2C signals.
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DEMO MANUAL DC499A
QUICK START PROCEDURE

,

Figure 1. LTC5100 Test and Measurement Setup
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DEMO MANUAL DC499A
OPERATION-DEMO HARDWARE
The core applications circuit for the LTC5100 VCSEL driver
appears inside the box in Figure 2. This is the complete
circuit for an optical transceiver module, including power
supply filtering. It consists of the LTC5100 with EEPROM
for storing setup parameters, L1 and C3 for power supply filtering, and R1, C1, and C2 for terminating the 50Ω
modulation output, MODA. The circuitry outside the box
in Figure 2 is for support of the demonstration. +5V power
enters through two-pin connector P2 (or Turret 5V) and is
regulated by U3 to +3.3V to power the LTC5100. Connector P1 serial control signals to the DC499A board, which
allows a personal computer to control the LTC5100. U4
produces 1.8VDC to bias the modulation output for electrical eye measurements.
High speed data enters the LTC5100 through SMA connectors J1 and J2. The LTC5100 high-speed inputs are
internally AC coupled with rail-to-rail common mode input
voltage range. The input signal swing can go as much as
300mV above VDD or below VSS without degrading performance or causing excessive current flow. You may AC
couple the high speed inputs, in which case the common
mode voltage floats to mid-supply, or 1.65V nominally.
You can attach a common cathode VCSEL to the demo
board via SMA connector J3. R1 establishes a precision,
low reflection coefficient 50Ω modulation drive. If you
maintain a wide-band, microwave quality 50Ω path, the
length of the connection to the laser can be arbitrarily
long. The LTC5100 generates 20-80% transition times of
55ps (80ps 10-90%), corresponding to an instantaneous

transition filtered by a 4.4GHz Gaussian low pass filter.
At these speeds the primary limitation on line length is
high frequency loss. For high grade, low loss laboratory
cabling with silver coated center conductor and foamed
PTFE dielectric a practical limit is about 30cm.
You can attach the laser’s monitor diode (if needed) to
either pin of two-pin header H2 (labeled MD) or to the
test turret labeled MD. H2 is a 2mm, 2-pin header with
0.5mm square pins.
The demo board includes an EEPROM that provides nonvolatile storage for the LTC5100’s configuration settings
and parameters. For example, the EEPROM stores parameters for the laser bias and modulation levels as well as
temperature coefficients and fault detection modes. The
LTC5100 transfers the data in the EEPROM to its internal
registers at power up. The LTC5100 is designed for hot
plugging and can be configured to load the EEPROM and
enable the transmitter as soon as power is applied. You
should be careful with this mode of operation! You can
leave the EEPROM in a state that automatically turns
the laser on at power up, causing the laser to emit a
potentially dangerous level of light.
The LTC5100’s FAULT output is available at the test turret
labeled “FAULT.” The FAULT pin can be software configured with several output pull-up options, including opendrain. In that case you need to provide a pull-up resistor
of about 10kΩ.
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DEMO MANUAL DC499A
SCHEMATIC DIAGRAM

Figure 2. Schematic diagram of the DC499A demo board
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DEMO MANUAL DC499A
PCB REFERENCE

Component Side Silkscreen
Bottom Side Silkscreen

6

Component Side Copper (Layer 1)

Internal Copper (Layer 3)

Internal Copper (Layer 2)

Bottom Side Copper (Layer 4)
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DEMO MANUAL DC499A
PARTS LIST
ITEM

QTY

REFERENCE

PART DESCRIPTION

MANUFACTURER/PART NUMBER

Required Circuit Components
1

12

VDD1, VDD2, TP1-TP4,
+5V, TP7-TP10, GND

TURRET

MILL-MAX, 2501-2

2

3

C1, C2, C3

CAP, X7R .01uF 25V 5% 0402

MURATA, GRP155R71E103JA01

3

3

C4, C5, C6

CAP, X5R 10uF 6.3V 20% 1206

AVX, 12066D106MAT

4

1

C7

CAP, X7R 0.1uF 16V 10% 0603

AVX, 0603YC104KAT

5

2

D2, D3

DIODE, SCHOTTKY RECTIFIER 3.0A

DIODES, INC., B320A

6

0

D4

DO NOT STUFF

DIODES, INC., SMAZ3V9 OPTION

7

4

JP1, JP2, H2, JP3

HEADER, 2PIN, 2mm

COMM CON, 2802S-02G2

8

1

H3

HEADER, 3 PINS 2mm

COMM, 2802S-03G2

9

3

J1, J2, J3

CONN, SMA 50-OHM EDGE-LANCH

E.F.JOHNSON, 142-0701-851

10

1

L1

FERRITE BEAD, 0402

MURATA, BLM15AG121PN1D

11

1

P1

HEADER, 5 PIN RIGHT ANGLE

MOLEX, 70553-0004

12

1

P2

HEADER, 2 PIN RIGHT ANGLE

MOLEX, 70553-0001

13

1

R1

RES, 49.9 OHM 1% 1/16W 0402

AAC, CR05-49R9FM

14

2

R2, R5

RES, 22.1K OHM 1% 1/16W 0603

AAC, CR16-2212FM

15

1

R3

RES, 26.7K OHM 1% 1/16W 0603

AAC, CR16-2672FM

16

1

R4

RES, 10 OHM 1% 1/16W 0603

AAC, CR16-10R0FM

17

1

U1

IC, LTC5100EUF QFN4X4mm

ANALOG DEVICES, LTC5100EUF

18

1

U2

IC, 128 BIT IC BUS SERIAL EEPROM 5-PIN SOT-23

MICROCHIP, 24LC00

19

1

U3

IC, LT1762EMS8-3.3 LOW NOISE LDO
MICROPOWER REGULATOR

ANALOG DEVICES, LT1762EMS8-3.3

20

1

U4

IC, OP AMP WITH SHUT-DOWN

ANALOG DEVICES, LT1812CS5

1

H3

SHUNT, 2 PINS 2mm

COMM CON, CCIJ2mm-138G
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subject to change without notice. No license is granted by implication or otherwise under any patent or patent rights of Analog Devices.
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DEMO MANUAL DC499A

ESD Caution
ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary protection
circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of functionality.
Legal Terms and Conditions
By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the “Evaluation Board”), you are agreeing to be bound by the terms and
conditions set forth below (“Agreement”) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not use the Evaluation
Board until you have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement. This Agreement is made by and between you (“Customer”)
and Analog Devices, Inc. (“ADI”), with its principal place of business at One Technology Way, Norwood, MA 02062, USA. Subject to the terms and conditions of the Agreement, ADI hereby grants to
Customer a free, limited, personal, temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION PURPOSES ONLY. Customer understands and
agrees that the Evaluation Board is provided for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation Board for any other purpose. Furthermore, the license granted
is expressly made subject to the following additional limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute the Evaluation Board; and (ii) permit any Third
Party to access the Evaluation Board. As used herein, the term “Third Party” includes any entity other than ADI, Customer, their employees, affiliates and in-house consultants. The Evaluation Board is
NOT sold to Customer; all rights not expressly granted herein, including ownership of the Evaluation Board, are reserved by ADI. CONFIDENTIALITY. This Agreement and the Evaluation Board shall all
be considered the confidential and proprietary information of ADI. Customer may not disclose or transfer any portion of the Evaluation Board to any other party for any reason. Upon discontinuation of
use of the Evaluation Board or termination of this Agreement, Customer agrees to promptly return the Evaluation Board to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile
or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any occurred damages or any modifications or alterations it makes to the Evaluation Board, including but not limited
to soldering or any other activity that affects the material content of the Evaluation Board. Modifications to the Evaluation Board must comply with applicable law, including but not limited to the RoHS
Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written notice to Customer. Customer agrees to return to ADI the Evaluation Board at that time. LIMITATION OF
LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDED “AS IS” AND ADI MAKES NO WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT TO IT. ADI SPECIFICALLY
DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR WARRANTIES, EXPRESS OR IMPLIED, RELATED TO THE EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS
LICENSORS BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING FROM CUSTOMER’S POSSESSION OR USE OF THE EVALUATION BOARD, INCLUDING
BUT NOT LIMITED TO LOST PROFITS, DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL. ADI’S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE AMOUNT OF ONE
HUNDRED US DOLLARS ($100.00). EXPORT. Customer agrees that it will not directly or indirectly export the Evaluation Board to another country, and that it will comply with all applicable United States
federal laws and regulations relating to exports. GOVERNING LAW. This Agreement shall be governed by and construed in accordance with the substantive laws of the Commonwealth of Massachusetts
(excluding conflict of law rules). Any legal action regarding this Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and Customer hereby submits
to the personal jurisdiction and venue of such courts. The United Nations Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is expressly disclaimed.
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