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The ModBlock  System 

Overvi ew 

ñModBlocksò is the name for a TME standard product line consisting of a modular system of 

fiber optic, microwave, high-speed logic, and utility functional blocks (module or ModBlock) and 

accessories.  The product line is designed for bench-top use in R&D laboratories, implementing 

manual and automatic test equipment and test systems, prototyping new products, and for 

installations in facilities and vehicles.  A special class of coherent receiver and transceiver 

ModBlocks is offered for the Photonic Doppler Velocimeter (PDV) ñshock physicsò community. 

ModBlocks are based upon tried-and-proven, high-complexity, multi-functional, fiber optic, 

microwave, and high-speed logic equipment custom made by TME over the last decade.  See full 

custom catalog at www.tmeplano.com for details.  ModBlocks are low cost standard products 

because engineering and tooling costs have been spread over the product line due to design 

commonalities.  Readers are encouraged to suggest other ModBlocks they would like to see made 

available by sending an email to ModBlocks@tmeplano.com.  TME historically produces full 

custom products, so you can buy exactly the PDV system you need.  Send an email to 

ModBlocks@tmeplano.com for initial inquiries and receive a free quote. 

Most ModBlocks implement one active or passive optical or electrical signal processing 

function, while some ModBlocks combine two or more single functions into one unit.  Each 

ModBlock is mechanically and electrically designed for stand-alone use or in combination with one 

or more ModBlocks of the same or different kind.  ModBlocks are ı, İ, or full 19ò rack width and 

½, 1, 2, or 3 Uôs high (1U = 1.75ò) and between 4.7ò and 12.7ò deep in 2ò steps.  ModBlocks can be 

firmly fastened together horizontally and/or vertically in any combination or size to form a variety of 

possible desktop or rack-mount configurations. 

All active ModBlocks are powered by 12 volts DC (9-15V) via a pair of daisy-chained rear 

panel 2-pin connectors.  DC power entering one ModBlock can be connected to another ModBlock 

in ñdaisy-chainò fashion.  DC power is sourced by either by a commercial AC-to-12VDC power 

supply (desktop or wall-mount style) or a TME power supply ModBlock.  More details on cables, 

power supplies, and arrangements are given in the ModBlock Accessories section starting on page 

177 

All active ModBlocks contain an embedded controller which manages front panel manual 

controls and displays, remote control and display, and internal functional circuitry.  Remote 

http://www.tmeplano.com/
mailto:ModBlocks@tmeplano.com?subject=My%20suggestion%20for%20a%20ModBlock%20I'd%20like%20to%20see%20made%20available
mailto:ModBlocks@tmeplano.com?subject=My%20suggestion%20for%20a%20ModBlock%20I'd%20like%20to%20see%20made%20available
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operation is implemented via a standard 10Base-T Ethernet LAN port on the rear panel.  Standard 

Cat5 cables, switches, and routers are used as needed with multiple ModBlocks for computer 

control.  One Ethernet link is required per ModBlock under (optional) remote control.  Front panel 

bi-color LED indicators are provided to monitor output voltage tolerance of all internal power 

supplies, LAN connectivity, and ModBlock control mode.  All ModBlocks can be used manually 

without using remote communication. 

Depending on the function, ModBlock prices range from ~$1K to ~$47K (typically $5K-15K).  

Some ModBlocks are stocked and many have a 2-4 week delivery time.  Otherwise, delivery time 

is the longest lead-time major component ñpacing itemò in price lists) plus 1 week, typically 6 

weeks.  Unless otherwise specified, all ModBlocks are warranted for one year.  Warranty excludes 

excessive electrical or optical input power as applicable, electrostatic discharge (ESD) damage, 

optical connector damage (dirt, wrong connector type), and general abuse.  See warranty details in 

the ñStandard Warrantyò section on page 196. 

Other ModBlocks will be added over time and upon user request.  Send email requests to 

ModBlocks@tmeplano.com.  The development priority of ñComing soon!ò ModBlocks can be 

influenced by sending an email request to ModBlocks@tmeplano.com to make it sooner! 

Fiber Optic ModBlock s 

Fiber optic ModBlocks are available for single mode and multimode wavelengths in the 850 

nm (SFP), 1310 nm, and 1550 nm bands.  Digital data rates for 2.5 and 10 Gb/s regions and 

analog bandwidths up to 10 GHz class are provided.  Passive fiber optic ModBlocks includes 

splitters, couplers, WDMs, circulators, isolators, and filters.  Active fiber optic ModBlocks include: 

 Amplifiers (EDFA, SOA) 

 Switches (SPDT, transfer, SP4T, SP8T) 

 Lasers (fixed WDM, CWDM and DWDM, tunable C or L band DWDM) 

 Modulators (LN, EA, NRZ, RZ) 

 Transmitters (analog, digital) 

 Receivers (analog, PDV analog, limiting, digital) 

 Transceivers (SFP, analog, digital, PDV) 

 Phase Shifters and Attenuators (analog, digital control) 

 Filters (tunable, C or L band, DWDM) 

 Photonic Doppler Velocimeter (PDV) lasers and receivers 

 Miscellaneous (Super-Luminescent LED) 

mailto:ModBlocks@tmeplano.com?subject=My%20suggestion%20for%20a%20ModBlock%20I'd%20like%20to%20see%20made%20available
mailto:ModBlocks@tmeplano.com?subject=My%20request%20for%20a%20ModBlock%20I'd%20like%20to%20see%20made%20available%20soon!
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Microwave ModBlocks  

Microwave ModBlocks are available with 50 impedances from DC to 26.5 GHz (75 ohms on 

request).  Passive microwave ModBlocks include splitters, couplers, circulators, and fixed filters.  

Active microwave ModBlocks include: 

 Amplifiers (linear, limiting, modulator driver) 

 Switches (SPDT, transfer, 2P3T, SP4T, SP6T) 

 Phase Shifters and Attenuators (analog, digital control) 

 Oscillators (fixed, VCO, sine, square) 

 Miscellaneous (doublers, mixers, power detectors, phase-frequency comparators, counters) 

High-Speed Logic ModBlocks  

High-speed logic ModBlocks are available for speeds up to 13 GHz (25 GHz on request).  

Clock-Data Recovery (CDR) ModBlocks are available in three data rate ranges from 10 Mb/s to 13 

Gb/s.  All inputs and outputs are differential (can be used single-ended) and AC-coupled (0.1 uF or 

~35KHz, DC coupling on special request).  Active high-speed logic ModBlocks include: 

 Gates (AND/NAND/OR/NOR, XOR/XNOR) 

 Fan-outs (1 to 2, 1 to 4) 

 Selectors (2 to 1, 4 to 1) 

 Pre-scalars (div2, div4, div8, div1-2-4-8) 

 Flip-Flops (D, T) 

 Time Delays (0-120 ps) 

 Encoders (differential a.k.a. DPSK, NRZ-to-RZ) 

 Encoders with Clock Time Delay (differential a.k.a. DPSK, NRZ-to-RZ) 

 Phase Locked Loops a.k.a. Clock-Data Recovery (9-13 Gb/s, 2.5-10 Gb/s, 10M-2.7Gb/s) 

Utility ModBlocks  

Utility ModBlocks are available for programmable DC power, digital I/O, and analog I/O.  

Active utility ModBlocks include: 

 Programmable Power Supplies (1W to 20W, low to high voltage or current) 

 Digital I/O (3.3V, 5V, buffered) 

 Analog Output (DAC) 

 Analog Input (ADC) 

ModBlock Accessories  

ModBlock accessories are available for 12VDC power supplies, cable assemblies, 

adapters, SFP modules, hardware, tools, supplies, and software.  ModBlocks accessories include: 

 Cable Assemblies (2-pin DC power, fiber optic, coax, LAN, AC power, utility) 

 Adapters (2-pin DC power, fiber optic, coax, LAN, AC power, utility) 

 AC-to-12VDC Power Supplies (24W to 120W, desktop, wall-mount) 

 Networking (switch, router) 
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 SFP Modules 

 12VDC Current Sensor 

 Hardware (horizontal fastener kits, vertical fastener kits, rack-mount kits) 

 Tools and Supplies (fiber optic, microwave) 

 Software (GUI) 

DC Power Port  

All active ModBlocks are powered by 12 volts DC (9-15V) via a pair of rear panel 2-pin 

connectors.  Either 2-pin connector can be used as the 12 VDC power input to a ModBlock.  The 

other 2-pin connector can be used to connect 12 VDC power to another ModBlock in ñdaisy-chainò 

fashion using an A100 daisy-chain power jumper cable. 

The main limitations to daisy-chain length are the 5 amp rating of the 2-pin connectors and 

the available 12 VDC power supply current needed to power a particular string of ModBlocks.  If 

more total current is needed, then a larger 12 VDC power supply can be used.  Alternatively, one 

or more additional 12 VDC power supplies can be added to the system to power separate daisy-

chains.  In this latter case, it is very important to keep each power supply and their daisy-chains 

electrically separate from other power supplies and their daisy-chains.  In large ModBlock systems, 

the recommended powering method is to use a single large power supply with a DC power fan-out 

(such as A340A) and limit the daisy-chains to 5 amps each.  A 12VDC current sensor (10 milliohm 

resistor and connectors) is provided as a ModBlock accessory. 

Various ModBlock Power Arrangements 
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LAN Port 

All active ModBlocks have an Ethernet 10Base-T LAN connector (RJ45-8) on the rear 

panel.  The LAN connector provides a TCP/IP communication link to an external computer, switch, 

or router for optional remote control and monitoring of ModBlock functions. 

Basic LED Indicators  

All active ModBlocks have at least three basic front panel bi-color LED indicators.  The 

LEDs are used to monitor the output voltage tolerance of all internal power supplies, LAN 

connectivity, and ModBlock control mode. 

The power monitor LED (labeled ñPowerò) indicates the combined status of all internal 

power supply output voltages.  A green LED color indicates all internal power supplies are within 

±10% of their nominal output voltage.  A blinking yellow LED color indicates one or more internal 

power supplies are above or below 10% of its nominal output voltage.  No LED color (i.e., off) 

indicates the 12 VDC inlet supply is off (i.e., less than ~3 volts), which also means that all other 

internal power supply output voltages are off.  Note that a ±3V tolerance is used for the 12 VDC 

power input instead of ±10%. 
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The LAN connectivity LED (labeled ñLink/Actò) indicates the status of the TCP/IP link to an 

external computer, switch, or router.  A green LED color indicates a link has been made and a 

blinking yellow color indicates communication activity is occurring.  No LED color (i.e., off) indicates 

there is no remote connection or the connection is not valid. 

The control mode LED (labeled ñRem/LLOò) indicates the ModBlock control mode.  A green 

LED color indicates the ModBlock is in remote control mode, but manual control will still operate 

the ModBlock and over-ride remote control.  A yellow LED color indicates the ModBlock is in 

remote control mode and all manual controls will not operate (i.e., ñlocal lock-outò or LLO).  No LED 

color (i.e., off) indicates the ModBlock is in manual control mode only (i.e., remote control not 

operative). 

Part Numbering  

ModBlock part numbers begin with a letter followed by three digits and a letter, according to 

the following table: 

Part Number 
Prefix 

ModBlock 
Type 

A* Accessories 

F* Fiber Optic 

L* Logic 

M* Microwave 

U* Utility 

Packaging 

All ModBlock enclosures are designed for indoors desktop use and/or 19ò rack-mount use 

via detachable rack-mount ears.  All enclosures are made from aluminum with screw-on covers for 

a sealed and thermally conductive design.  Enclosure surfaces are black anodized (anti-static) with 

white graphics. 

Depending upon the ModBlock function, enclosures are either ¼ or ½ width in rack-mount 

terms (4.18ò or 8.37ò respectively) and are either ½U, 1U, or 2U high in rack-mount terms (0.875ò, 

1.75ò, or 3.5ò respectively).  Enclosure depths range from 4.7ò to 10.7ò in 2ò steps. 

ModBlocks of any size can be securely fastened together using ıò #6-32 flat head screws 

in both vertical and horizontal directions to form a variety of desktop and rack-mount 

configurations.  ¼ or ½ width ModBlocks can be horizontally fastened to become full rack width (or 

wider).  ¼, ½, or full width ModBlocks can be vertically fastened into desktop or rack-mount stacks 

of various heights.  ½ U high ModBlocks use left and right plates to adapt them to 1U or more. 
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Other finishes and colors are available on request.  Examples are laser engraved graphics 

(white) on black anodized aluminum, natural aluminum (silver) with black (or other color) silk-

screened graphics, or painted aluminum with black or color graphics.  Customer logos or special 

graphics can also be applied. 

Multiple ModBlock Mounting Arrangements  

A wide variety of arrangements are possible for fastening multiple ModBlocks together.  

Detachable 1U, 2U, 3U, and 4U rack-mount ear kits (A421A through A424A, page 184) are 

provided for horizontal mounting into a 19ò rack.  2U, 3U, and 4U vertical fastener kits (A412A 

through A414A, page 183) are provided for vertical desktop stacking. 

 
Example 1U ¼-rack 4 ModBlock set for 19ò rack-mount, front and rear views 
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Example 1U ¼-rack stacked 4 ModBlock set, front and rear views 

 

Example 1U dual PDV transceiver set and 1U quad PDV receiver set, for 19ò rack-mount 


