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LUMAWISE Endurance N Enhanced Base

NOTE

All numerical values are in metric units [with U.S. customary units in brackets]. Dimensions are in millimeters [and inches].
Unless otherwise specified, dimensions have a tolerance of £0.13 [+.005] and angles have a tolerance of £2°. Figures and
illustrations are for identification only and are not drawn to scale.

DANGER

ELECTRIC SHOCK HAZARD

This LUMAWISE Endurance N Enhanced Base (LENEB) is not touch safe without the cover assembly installed. Never plug
in the assembly without the cover shapped into position.

Failure to observe this warning could result in severe injury or death.

CAUTION
Do not perform any service or maintenance other than as described in this specification. Injury or damage to the tool may
result.

N\ ATTENTION
42,8\ Observe precautions for handling electrostatic sensitive devices.

Failure to observe these precautions may result in injury or property damage.
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1 Introduction

The TE Connectivity LUMAWISE Endurance N Enhanced Base creates a platform for development and
manufacture of NEMA/ANSI C136 street and outdoor lighting control solutions. The Enhanced Base leverages
the TE Connectivity Light Controller Base Assembly and adds AC power switching and low voltage DC power
outputs necessary to enable control node solutions, allowing designers to focus on control and communication
features.

1.1 Applications

The LUMAWISE Endurance N Enhanced Base (LENEB) is suitable for control of luminaires using the
ANSI/NEMA C136-style photocontrol receptacle. The LENEB offers zero-cross switching to manage the high-
inrush current of LED luminaires and also supports other lighting technologies. The wide-range AC voltage
input, multiple output DC voltages and control signal capabilities of the LENEB also make it well suited to Smart
City and Smart Grid applications:

. Street and roadway lighting control

. Commercial & campus outdoor lighting management

. Smart City control networks

. Smart Grid to Smart Cities bridging
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1.2 Solution Overview

114-133085

Figure 1 shows the defined regions in a control node design using the LENEB. This diagram and the
terminology in Table 1 are used throughout this document to describe functionality, capabilities and design

practice.

Mechanical Support
For CPCBA (not shown) =\

Electrical

Interconnect

to CPCBA

1.3 Terminology

@)

LPCBA

Figure 1. Control Node Layout using the LENEB

Table 1. Terminology

[ Term/Acronym Meaning
ANSI American National Standards Institute
CPCBA Customer Printed Circuit Board Assembly. The PCBA designed by the

customer that directly mounts to the LENEB.

Control Node

The complete end product of an LENEB development comprising the
LENEB, CPCBA and any other customer circuitry, and a cover.

Customer
Solution Area

Also called the customer area, the customer solution area is the virtual space
comprising the CPCBA and any other customer circuitry, connected to the
LPCBA by the LENEB mechanical support and electrical interconnect.

DALI Digital Addressable Lighting Interface

Electrical Electrical interconnect in the LENEB refers to the Customer Signal Area

Interconnect Connector supporting power and control signals between the LPCBA and
CPCBA, and the Energy Metering Connector supporting energy metering
signals from the LPCBA to a customer energy metering implementation.

FELV Functional Extra-Low Voltage

LENEB Acronym for the Lumawise Endurance N Enhanced Base. The solution which
this datasheet describes.

LPCBA %ENEB Printed Circuit Board Assembly. The electronic board at of the

Mechanical Mechanical support in the LENEB refers to the integrated standoffs that

Support support the CPCBA above the LPCBA.

NEMA National Electrical Manufacturers Association

PCBA Printed Circuit Board Assembly. A PCBA comprises a printed circuit board

(PCB) and all of the installed components to create a functional assembly.

Physical Base

The mechanical platform onto which the LPCBA is mounted, including the
ANSI C136 electrical connector. Essentially the same as TE Connectivity’s
Light Controller Base Assembly product but with added mechanical support.
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Reference Material

e  Revision Summary
Add sections 3.11 and 3.12. Add references to 114-32159.

° Customer Assistance

Reference Product Base Part Number 2314786 and Product Code L937 are representative of the LENEB. Use
of these numbers will identify the product line and help to locate product and tooling information when visiting
www.te.com or calling the product information number.

e  Drawings

Customer drawings for product part numbers are available from www.te.com. Information contained in the
customer drawing takes priority.

e  Specifications

The product is designed per ANSI C136.41-2013, see Product Specification 108-133085 for a full list of
specifications and product performance and test results. See Application Specification 114-32159 for full
detailed instructions on assembly procedure for cover and gasket.

e Certification / Approvals

The product has been certified for conformance with UL 773 — Standard for Plug-In Locking Type Photocontrols
for Use with Area Lighting. UL File No. E66375.

Storage
e  ShelfLife

The product should remain in the shipping containers until ready for use to prevent deformation to
components. The product should be used on a first in, first out basis to avoid storage contamination that
could adversely affect performance.

e  Chemical Exposure

Do not store product near any chemical listed below as they may cause stress corrosion cracking in the

material.
Alkalis Ammonia Citrates Phosphates Citrates Sulfur Compounds
Amines Carbonates Nitrites Sulfur Nitrites Tartrates
Handling

The LENEB assembily is supplied with the interfacial gasket unassembled; therefore, take precautions not to
damage or lose the gasket prior to assembly. Dimming brush contacts are preinstalled in their correct position,
therefore, take precautions to not bend or damage the dimming brush contacts during subsequent assembly
operations.
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1.7 Cleaning

CAUTION

Cleaning products that can erode the plastic parts of the Base must not be used. Qils or lubricants of
any type other than mentioned in this document must not be used on or around the Base. Note that the
relay used on the LENEB is not sealed and must not be immersed in a cleaning solution.

1.8 Functional Element Overview

Figure 2 shows a block diagram of the functional blocks of the LENEB printed circuit board assembly (LPCBA)
interconnected to the physical base and showing signaling to the customer solution area. Figure 4 shows the
pinout of the various connections to the LENEB. The following sections overview the capability of each block.
More detailed description, where applicable, can be found in the following sections.

w Enhanced Base
£5 161.4, 61.5, 61.6, 61.7
ES 4 ALT_B, ALT_O, DIM+,DIM-
o Q -
= 0o | 161.3, 61.2
g Load [= = Relay_CNTRL
2o loa S = ©
£5 @ < e o
50 7)) =
A< <C 2 <
SJ’ (V) ,__________I __________ q g
Power Su | o=
o : R : J61.1, 61.2 B
Line [Cs) TTTTTTTS i | Dimming Supply S
! T : . - — i +24v 0%
- o - : 3 o ! i i 162.1, 62.2 [}
£ 72 o 2 e = ! | AC DC T Communications Supply £
g P ©% 52 , - ey o
- < A B 1S 25 : Fllterf& Switching & | ! 1
& ) = I Recti - I =
< Neutral <§E : ;= P Y Isolation i 162.3,62.2 O
o 1 T T et T Auxiliary Supply
= i ! i +3.3V
i ! i
| U i
A 116.1, 16.3, 16.4, 16.5
A Metering Interface
Figure 2. LENEB Functional Block Diagram
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Pin 1

116.1: Neutral

116.2: n/c (skip)

116.3: AC_Current_z .
J16.4: AC__Current_l (Line)

J16.5: Line

J62.2: C_GND
J62.3: V_AUX

J61.4: ALT_B (Brown)

J60: Load (Red)
J54: Neutral (White)

J61.5: ALT_O (Orange)

J53: Line (Black) J61.6: DIM- (Gray)

J61.6: DIM+ (Violet)

Figure 3. LENEB Pinout / Contact Arrangement
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Power Supply Input

The LENEB supports input voltages and switching of loads for street and outdoor lighting systems having
nominal supply voltages of 110 VAC to 277 VAC, and 50/60 Hz.

1.10 AC (Luminaire) Switching

The LENEB can switch the input AC line voltage, up to 8A resistive or 5A electronic ballast, to the output LOAD
connection. A digital control line from the Customer Area actuates the line switching relay, and zero-cross
circuitry ensures that switching occurs as the sinusoidal AC voltage is nearby the zero-volt threshold, limiting
inrush current to the luminaire.

1.11 Mechanical Support

21

22

The LENEB provides the mechanical structure to which the customer control board attaches via M3 or #4
thread forming fasteners to the three provided screw bosses. This structure supports the electrical interconnect
that is the customer area interface from the LENEB PCBA and provides the platform for the customer control
node to address ANSI C136.31 (and other) vibration and shock requirements.

Architecture Detail

Figure 4 provides a detailed block diagram of the LENEB to provide deeper architectural and operational
understanding of functional elements needed for control node development.

ANSI C136 “Dimming” Signals

4x “Dimming”

Relay Control

Fail Mode

Relay Logic
161

Relay Drive Relay_CNTRL
Control

L0AD
I

Zero Cross

Isolated from AC
Line Potential

V_DIM

Dimming
+ Overcurrent
Enerey r Power Supply
Surge - Protection |
Protect Metering . ACFilt Supply D_GHD
rotection ilter Controller )

Sensing %

L
J— Communications

Supply

Isolated g g
Feedback Auxiliary V_AUX
(-

T Supply
C_GND
v

Filter
Luminaire Control

LINE
I
I
I

* Rectification

Transformer v_com 162

Design
Dependent:
Isolated from OR
connected to AC
Line Potential

Management
Power

16

|ANSI C.136 Connector neuTraL

LINE, NEUTRAL, AC_CURRENT_1, AC_CURRENT_2 AC Line

Potential

4

Energy
Metering

|

Figure 4. Detailed Block Diagram of LENEB

ANSI C136 Connector

The LENEB is built on TE Connectivity’s ANSI C136-compliant Light Controller Base Assembly. The connector
supports all 4-low voltage “dimming” contacts which are connected to the LPCBA, maintaining electrical
isolation, and routed directly to the customer solution area via the Luminaire Control connector.

Surge Protection

The LENEB provides ANSI C62.41 6kV, 3kA combination wave surge protection. Surge protection is comprised
of a metal oxide varistor (MOV). The MOV is connected between the input AC LINE and NEUTRAL directly
adjacent to physical base connector contacts on the LPCBA.

Rev K
6 of 17



23

24

25

2.6

2.7

114-133085

Energy Metering Inputs

An optional interface can be provided in the LENEB for energy metering and monitoring. The energy usage of a
control node and AC switched load may be metered through this interface. Energy metering support circuitry is
located on the non-protected (ANSI C136 connector) side of the line overcurrent protection to enable proper
metering even in the presence of high inrush current to the load. The inputs for energy metering include a
direct connection to AC LINE and NEUTRAL as well as a 2.5 mQ shunt resistance, which is connected on the
LINE side of the AC input. The LINE side connection of the shunt resistance provides current measurement of
both the LENEB and the load connected to the relay output.

. NOTE

1 When implementing energy metering, pay special attention to circuit referencing, as described in
Electrical Design Guidance, to maintain FELV as required in IEC 61347-1 for DALI and 0-10V dimming.

Line Overcurrent Protection

The LENEB contains a UL1412-compliant resistor to protect the control node from excessive current. The line
input protection targets the LENEB power supply and end product control node but does not protect the
switched load (luminaire) or energy metering. It is required that the luminaire is fused or otherwise protected by
the branch circuit interrupter.

Relay Drive Control

The relay drive control (Relay_CNTRL) provides a low power control interface for the relay state. This control
interface is referenced to the Dimming Supply common and pulled up to an internal 3.3 VDC supply on the
LPCBA through a 1.0 kQ resistor. The internal pull-up allows for open collector/source transistor control on the
CPCBA. When this control line switches states, the input is used in combination with additional logic to drive
the relay coil.

Table 2. Relay CNTRL and Fail Mode

Relay_CNTRL Fail Mode = Fail On Fail Mode = Fail Off
Low (<0.6V) Relay Open Relay Closed
High (>2.0V) Relay Closed Relay Open

A. ATTENTION
L8 Observe normal ESD practices when connecting to the relay drive control pins to prevent damage to

the LENEB.
Fail Mode

The fail mode of the LENEB relates to the end state of the relay in the event of power loss to the LENEB or
failure of the DC Power Outputs. The fail mode is described as being either “fail on” or “fail off,” with the relay to
the load (luminaire) being either closed or open, respectively. For example, with a fail on device, the luminaire
connected to the LOAD output will remain powered following a failure at the LENEB switch, assuming that the
LINE voltage remains present. The fail mode circuitry monitors the Dimming Supply voltage to determine when
fail mode response is required and sets the state immediately, bypassing the Zero Cross Circuity.

NOTE

The relay utilizes latching technology to maintain the fail mode state upon power loss and to reduce
power consumption. Due to the latching feature, the relay state will be undetermined after shipment.

i

Zero Cross Circuitry

The LENEB uses zero cross circuitry to switch the load as the sinusoidal AC voltage waveform crosses the
zero-voltage threshold. By switching when the voltage is at or near zero volts, the amount of current that is
suddenly switched to the load is reduced or eliminated. This is helpful in preserving the relay’s contact life in
the LENEB especially with high inrush current loads such as LED lighting.

Rev K
70of 17



2.8

29

114-133085

Power Supply Controller

The fundamental architecture of the LENEB is based on an isolated fly back switch mode power supply. This

architecture provides the isolation for use with DALI and 0-10V dimming, meeting FELV requirements, with the
ability to provide multiple DC voltage outputs. The power supply implements a bias winding of the transformer
to maintain isolated feedback for the constant voltage outputs. Additionally, the supply supports fault condition
detection to provide protection in the event of a shorted output or an open loop condition.

DC Power Outputs

The DC side of the LENEB power supply comprises 3 DC outputs, isolated from the AC input through an
isolation transformer. The three DC supplies are the Dimming Supply, the Communications Supply and the
Auxiliary Supply.

e  Dimming Supply

The Dimming Supply is targeted to power DALI and 0-10V dimming control circuitry, but it may be used as the
designer sees fit. The voltage of the Dimming Supply is 24VDC +/- 10%, with a 50mA current capacity.

In many cases, designers will regulate the 24 VDC down to common DALI voltages such as 16 to 22 VDC. It is
also possible for designers to regulate the 24 VDC supply to 10 VDC allowing the LENEB “DALI dimming
configuration” to be used for both DALI and 0-10V dimming designs. This additional step in regulation and
application specific circuitry is part of the CPCBA.

The Dimming Supply meets FELV requirements of IEC 61347-1 with respect to the Communications Supply,
the Auxiliary supply, and the AC LINE input in the LENEB.
o  Communications Supply

The Communications Supply is targeted to power wireless communications within a control node, but it may be
used as the designer sees fit. The voltage of the Communications Supply is 5 VDC £10%, with a 1000 mA
current capacity. The Communication Supply shares circuit common with the Auxiliary Supply.

e  Auxiliary Supply

The Auxiliary Supply is targeted to power general processing and sensing within a control node, but it may be
used as the designer sees fit. The voltage of the Auxiliary Supply is 3.3 VDC +10%, with a 500 mA current
capacity. The Auxiliary Supply shares circuit common with the Communications Supply.

2.10 Internal Connections

The electrical interconnect of the LENEB is divided into the Luminaire Control connector, Management Power
connector, and the Energy Metering connector. The use of connectors and cables enables simple and secure
interconnect to a CPCBA.

2.11 Luminaire Control Connector (LCC), J61

The Luminaire Control connector carries the 4 “dimming” connections from the ANSI C136 physical base,
Dimming Supply power and circuit common, and the luminaire switching signal, Relay_CNTRL, ona TE
Connectivity 7 position Mini CT connector. See Table 2 for the LCC pinout. Signals on the Luminaire Control
connector are isolated from AC LINE potential and signals on the Management Power Connector.

Table 3. Luminaire Control Connector Signals

Pin Signal /0 Description

1 V_DIM O | Dimming supply, isolated, 24 VDC.

2 D_GND O | Dimming supply common. Isolated from other supplies.

3 Relay CNTRL | Digital control for relay.

4 ALT B -- | Direct connection to ANSI C136.41 alternate contact (Brown).

5 ALT_O -- | Direct connection to ANSI C136.41 alternate contact (Orange).

6 DIM+ -- | Direct connection to ANSI C136.41 dimming contact (Violet).

7 DIM- -- | Direct connection to ANSI C136.41 dimming contact (Gray).
RevK
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2.12 Management Power Connector (MPC), J62

The Management Power connector carries the Communications Supply and Auxiliary Supply power and
ground signals on a TE Connectivity 3 position Mini CT connector. See Table 3 for the MPC pinout. Signals on
the Management Power Connector may be referenced to AC LINE potential or not, depending on customer
design. Refer to Electrical Design Guidance.

Table 4. Management Power Connector Signals

Pin Signal /0 Description
1 V_COM O | Communications supply. 5 VDC.
2 C_GND O | Communications/Aux supply common (Return).
3 V_AUX O | Auxiliary supply. 3.3 VDC.

2.13 Energy Metering Connector (EMC), J16

The Energy Metering connector is implemented on a TE 5 position EP 2.5 header. See Table 4 for the EMC
pinout. The Energy Metering connector uses an open pin positions to achieve electrical isolation between
signals/voltages carried on the connector.

Table 5. Energy Metering Signals

Pin Signal /0 Description
1 NEUTRAL O | Direct connection to input NEUTRAL
2 N/C -- | No connect, no pin installed for electrical isolation
3 AC_CURRENT_2 | O | LENEB/LOAD side of 2.5 mQ current measurement shunt
4 AC_CURRENT _1 O | LINE side of 2.5 mQ current measurement shunt
5 LINE O| Direct connection to input Line

Rev K
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3 Electrical Design Guidance

3.1

3.2

3.3

Electrical Isolation

The DC outputs of the LENEB are isolated from the AC input through an isolation transformer to meet the
FELV for DALI and 0-10V dimming, per IEC 61347-1. Additionally, the Dimming Supply output is generated
from a separate transformer winding to maintain isolation with the Communications and Auxiliary supplies. The
Dimming Supply is isolated in this manner to provide a method for powering an energy metering solution, via
the Communications or Auxiliary Supply, which would be electrically coupled to the AC LINE input. Based on
this, there are two LENEB topologies to consider for relay control: LENEB without Energy Metering (where the
Dimming and Communications supply circuit commons could be connected), and LENEB with Energy Metering
(where the Dimming and Communications supply circuit commons must remain isolated).

LENEB when not using Energy Metering Function

When Energy Metering is not used in the LENEB installation, the Communications Supply and Auxiliary Supply
will not be referenced/electrically coupled to the AC LINE input. In this case, the circuit common of the
Dimming Supply and the Communications/Auxiliary supplies may be electrically connected on the CPCBA.
Electrically connecting these circuit commons maintains the FELV requirements with the AC input and allows
for simplified luminaire and relay control; eliminating the need for opto-couplers or other isolated controls
between the Dimming Supply and Communications and Auxiliary Supplies. Figure 5 shows the simple example
of customer luminaire control logic, with C_GND and D_GND tied together because energy metering is not
implemented, directly driving the Relay_CNTRL signal input on the LPCBA.

V_COM or V_AUX

3.3v

% Relay_CNTRL

Relay Control Logic

C_GND

CPCBA

LPCBA

D_GND

Figure 5. Relay Switching without Energy Metering (Example)

LENEB when using Energy Metering Function

Implementing Energy Metering with the LENEB requires that the Communications and Auxiliary supplies to be
electrically connected to the AC line. This results in the requirement to keep the Dimming Supply and the
Communications/Auxiliary supplies isolated to maintain FELV for the DALI and 0-10V dimming. Optocouplers,
or other isolation techniques, must be used between logic/microcontrollers powered by the
Communications/Auxiliary Supply and the Relay Control and DALI/0-10V dimming. Figure 6 shows an example
circuit using an optocoupler to isolate between relay control logic and the Relay_CNTRL input on the LPCBA.
The optocoupler serves to isolate the CPCBA logic power (V_COM or V_AUX) from the Dimming supply to
maintain FELV.

Care should also be taken in dimming circuit design to maintain electrical isolation of the DIM+ and DIM-
signals from the CPCBA logic power (V_COM or V_AUX) for FELV.
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V_COM or V_AUX
33V

% Relay_CNTRL

Optocoupler

Relay Control Logic

v

C_GND C_GND

D_GND

CPCBA
LPCBA

Figure 6. Relay Switching with Energy Metering (example)

3.4 Energy Metering Design Guidance

Energy metering can be implemented through the connections of the energy metering interface, which supplies
direct, unaltered, access to AC line voltage and AC current through a 2.5 mQ shunt resistance. Power
metering circuitry must access power (Communications Supply or Auxiliary Supply) via the Customer Solution
Area to ensure that FELV requirements of the Dimming Supply are maintained (see Electrical Isolation).
Additionally, the shunt resistor connection should remain as short as possible to reduce the potential for signal
interference on the current measurement. With respect to circuit isolation, see block diagram below for typical
interface with the LENEB. For voltage divider values R1(generally 3 or 4 resistors in series) and R2, please
consult the datasheet and/or application note for your selected Energy Monitoring IC for input signal tolerances.

Isolation Barrier

J16 V_AUX V_AUX :
= or 1
4 — OG>, Com _1_V—COM : V_REG
gwc N — : Optional j_
+|
1 AN | Aux
1k lIN- 1
| o [ SeEor
e Energy Application " —
L N, Metering Processor I D_GND
Rl R2 — IC :
T C_GND 1| 0-10V V_REG
e | Di i =
i H{ Dimming| 7
C_GND —T— — : Circuitry
—_ - PR
C_GND C_GND " —
| D_GND
[
1
[

High Voltage I Low Voltage

Figure 7. Energy Metering Implementation Architecture
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3.5 0-10V Dimming Guidance
The Dimming Supply has been designed to support 0-10V dimming solutions, as shown in Figure 8.

Application Processor

Isolation Barrier_ _ _ | e _Eiih.\uflt.age.
Low Voltage
V_REG V_REG
_I:- Optional Aux Sensor | |0-10V Dimming Circuitry -—_I_
T -
D_END D_END

Figure 8. 0-10V Implementation Architecture on PCBA

3.6 DALI Guidance

The LENEB is designed to function only as a power supply to the DALI bus, and does not contain any circuitry
or protection to support DALI. DALI specific circuitry must be implemented on the CPCBA, as shown in Figure

9.

Application Processor

Isolation Barrier __ | | ___________ | ______ ion Yoltage
Low Voltage
V_REG V_REG
_I:—~ Optional Aux Sensor DALI Circuitry ._,
T T
D_END D_END

Figure 9. DALI Implementation Architecture on CPCBA

3.7 Maximum AC Switching Load Current Design Guidance

TE Connectivity's relays are specifically designed for inrush that is typical of switching associated lighting
systems. The relay used on the LENEB has been tested to meet UL 508 for various loads including resistive,
Tungsten, magnetic ballasts, and electronic ballasts. The UL 508-based contact ratings of the relay vary with
each ballast type. Please consult the RTS3TF24 datasheet on te.com for UL 508 contact ratings.

RTS3TF24 Datasheet
In addition to UL 508 qualification of the relay, the LENEB system has been certified for compliance to UL 773.

3.8 Zero-Cross Implementation

Zero cross switching is implemented to reduce current inrush. The zero cross circuit is driven by three inputs:
AC Line (frequency), Relay_CNTRL (input from Customer Area), and Timing Calibration. Timing Calibration is
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tuned during manufacturing to optimize performance for either 50hz or 60hz nominal frequency, according to
the LENEB part number selected. Please refer to drawing 2314786 for part number frequency table.

Because each unit is tuned for a specific operating frequency, using 60hz specified units on a 50hz power line,
or vice versa, is not advised. The relay has a bi-stable latch architecture and the zero cross circuit is calibrated
to switch on the make/on sequence of the relay.

Zero Cross Variation

Due to potential for variations in the line frequency, exact timing for the zero cross can vary. As compared to
the nominal line frequency used for calibration, a higher frequency can result in switching after the initial tuning
point and a lower frequency can result in switching point earlier than the tuned switching point. Other factors,
such as LENEB loading, AC input line voltage, and cycle life of the relay, can also affect the zero-cross timing.

3.10 Minimum Load Requirements for Voltage Output Regulation

The voltage supply outputs of the LENEB require a minimum current load to maintain specified voltage
regulation. The minimum load requirements are presented in Table 6.

Table 6: Minimum Loads

Voltage Supply Nominal Voltage (VDC) | Minimum Load (Q)
Dimming 24 None
Communications 5 120
Auxiliary 3.3 270

3.11 DC Supply Output - Temperature Derating

When sealed in a final installation with an approved dome, the LENEB and CPCBA operate in a thermally
closed system with little air circulation or opportunity for heat dissipation to the surrounding environment. This
requires careful thermal management in higher power applications.

In such higher power applications, or when external conditions are expected to contribute to a high operating
temperature (high ambient air temperature, high solar gain), the CPCBA should regulate power usage based
on the provided Temperature Control Point (Tc). The Temperature Control point on the LENEB is the top side
IC package for U1, which is the main switching regulator IC in the system. Tc(U1) must be maintained at or
below 105°C to ensure reliable long-term operation.

Refer to Figure 10 for Tc (U1) location and recommended thermocouple placement.

Te (U1) £ 105°C

Main Transformer (T1)

Figure 10 - Tc (U1) Location and suggested thermocouple placement
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The derating curve in Figure 11 is provided as typical application guidance, but it cannot account for all
possible customer load configurations, cross-regulation scenarios, or ambient conditions such as external wind
speed and solar gain. In applications which operate near the limits of the safe operating zone, the Tc (U1) <
105°C specification should be the primary thermal design consideration. The safe operating continuous load
limit may be exceeded for short time, such as the duration of a periodic wireless communication transmission,
so long as the Tc (U1) does not exceed the thermal safety shutdown limit of approximately 125°C. Sustained
operation above Tc (U1) = 105°C will adversely affect the service life of the device.

SAFE OPERATING ZONE

OUTPUT POWER (%

Figure 11 - Typical Application Derating Curve

3.12 Emissions

4.1

4.2

The LENEB has been designed and tested as a standalone system to meet FCC Title 47, Part 15, Class B
emissions requirements for both radiated and conducted emissions.

In a final installation the total system emission will be a function of customer device operation as well as the
impact of the application-specific loading profile on the LENEB. It is recommended that FCC certification testing
be conducted on the final combined system, including LENEB and CPCBA.

Mechanical Design Guidance

Environmental Sealing

The Light Controller Base Assembly on which the LENEB is built is designed for IP66 exposure when properly
sealed with an appropriate mating cover. TE Connectivity cannot guarantee the IP rating if the mating cover is
not a TE manufactured part.

Companion Products

TE Connectivity offers a range of products to support street lighting control nodes built with the LENEB. Please
visit te.com for more information on these companion products.

e Cover

To complete a control node built upon the LENEB, TE Connectivity offers a cover with options for tinting. See
TE Customer Drawing 2306130.

o Dimming receptacle

TE Connectivity supplies a full line of ANSI C136.41 compliant dimming receptacles that are matched to the
LENEB. Dimming receptacle options include number of dimming contacts, luminaire connection type and a

Rev K
14 of 17


https://www.te.com/commerce/DocumentDelivery/DDEController?Action=showdoc&DocId=Customer+Drawing%7F2306130%7FB%7Fpdf%7FEnglish%7FENG_CD_2306130_B.pdf%7F2306130-1

4.3

114-133085

rotatable connector for ease in control node orientation. Please see TE Customer Drawings 2213362 and
2213627 for details.

Cables and CPCBA Connectors
e Luminaire Control Connection (LCC) to CPCBA

LCC from the LPCBA to the CPCBA should be made via TE Mini CT plugs and Headers. The LPCBA is
prepopulated with TE Mini CT headers part number 292207-7. TE sells cable assembly 2318043-1 for this
connection. See Figure 12. The CPCBA can be populated with TE Mini CT header 292207-7 to mate with the
LCC cable assembly. Note that TE has numerous options to mate the Mini CT cable assembly to the CPCBA.
These include thru hole/SMT and straight/90-degree Mini CT headers. Please contact TE for assistance.
Note: If the customer builds their own cable assembilies, all the wires must be rated 300V or greater.

Position 1 Position 1
—ﬁ/ b £
¥ o
= o
o
[n]
; =]
| A
—\_{_I 7l_r'— 1
TE p/n 24-28 AWG wire with crimp contacts 353907-1 TE p/n
353908-7 353908-7 TE p/n 292207-7

Mounted to CPCBA

Figure 12. LCC Cable Assembly, TE p/n 2318043-1

¢ Management Power Connection (MPC) to CPCBA

MPC from the LPCBA to the CPCBA should be made via TE Mini CT plugs and Headers. The LPCBA is
prepopulated with TE Mini CT headers part number 292207-3. TE sells cable assembly 2318043-2 for this
connection. See Figure 13. The CPCBA can be populated with TE Mini CT header 292207-3 to mate with the
LCC cable assembly.

Position 1 Position 1
[
) P = | =
24-28 AWG wire with crimp contacts 353907-1
TE p/n TE p/n
353908-3 353908-3 TE p/n 292207-3

Mounted to CPCBA
Figure 13. MPC Cable Assembly, TE p/n 2318043-2

o Energy Metering Connections (EMC) to CPCBA

If equipped, the Energy Metering Connection from the LPCBA to the CPCBA should be made via TE EP 2.5
plugs and Headers. The LPCBA is prepopulated with a TE 1744418-5 EP 2.5 header. TE sells cable
assembly 2318044-1 for this connection. See Figure 14. The CPCBA can be populated with TE EP 2.5
1744418-5 to mate with the EMC cable assembly. Note that TE has numerous options to mate the EP 2.5
cable assembly to the CPCBA. These include straight/90-degree headers. Please contact TE for assistance.
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Position 1 Position 1

+— Skip Load Position #2 ——

L e &) 0 L
1

N

TE p/n
1969442-5

. . ) / TE p/n
22-26 AWG wire with crimp contacts 2110989-1 19694425 TE p/n 2317374-1

Mounted to CPCBA

Figure 14. EMC Cable Assembly, TE p/n 2318044-1

4.4 External Mechanicals

The LENEB provides the complete ANSI C136.41 “7 pin” connector for external interface to the luminaire/object
of control. The ANSI base provides a seal for ingress protection of the LENEB enclosure. See the Product
Drawing for details.

4.5 Mounting CPCBA

The CPCBA is mounted to the LENEB using three M3 or #4 thread forming screws not longer than 10mm
(0.4"). It is recommended that the CPCBA incorporate features like a flat to identify the “North” position as
shown on TE Customer Print 2314786 to ensure the mounted orientation meets any external sensing
requirements (e.g. photocell) and proper component spacing between the CPCBA and LPCBA. The CPCBA
should be clocked to the correct position before installing the screws. See Figure 15. The screws should be
torqued to no more than 0.1 Nm (160z-in). The standoffs provide a fixed height above the highest component
on the LPCBA for electrical isolation, see the product drawing for details. Should additional height be desired,
tubular PCB standoff spacers can be added (with appropriately longer screws).

M3 or #4
Mounting
Screws

North
Indicator

I =

Figure 15. CPCBA Mounting

4.6 Cover Assembly

The cover has a raised key which must be properly aligned with a keyway slot on the perimeter of the base.
Place the cover onto the base, ensuring the cover key and base keyway are aligned, then press the cover onto
the base as shown in Figure 16. An assembly fixture and a small press may be required to assemble the cover
to the base. Take precautions not to damage the base assembly and cover during the assembly process.
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Inspect the cover/base assembly to ensure the three cover latches are fully latched to the base. See
Application Specification 114-32159 for more complete detail on cover and final assembly details.

A Attention: The cover is not designed to be removed once installed

Cover Keying /
Features

Figure 16. Cover Keying Features

Interfacial Foam Gasket Assembly to Control Node

To avoid damage to the gasket, it is recommended that gasket assembly is performed as the last assembly
step. The gasket is supplied with pressure sensitive adhesive. Once the gasket is installed it can’t be removed
without damaging the gasket. Remove the paper release liner exposing the adhesive. Place the gasket with
the adhesive side of the gasket onto the control node. The gasket shall be centered within the skirt of the
cover, then press the gasket against the surface of the base ensuring the gasket is adhered to the base.
Inspect the gasket for any damage.

Workmanship

Inspect base assembly for proper contacts and ensure contacts are not damaged or bent. If assembling cover
to base, ensure three cover latches are fully latched to base. Inspect interfacial foam seal for proper positioning
on base and ensure foal seal is not torn or damaged.

Mating and Un-Mating Control Node to Receptacle

Align control node blades with receptacle power contact circuits. Note that the neutral blade is larger than the
line and load blades, providing mating polarization. After properly aligning the blades to the receptacle power
contact circuits, push downward until the photocell is bottomed on the receptacle’s mating surface, slightly
compressing gasket of the photocell. Twist the control node in a clockwise direction. The contacts will lock into
position, fully mating the control node to the receptacle. To un-mate, twist the control node in a counter-
clockwise direction and pull the control node away from the receptacle until the power blades are disengaged
from the receptacle.

4.10 Replacement and Repair

The LENEB is not repairable. DO NOT use an assembly with damaged or defective contacts and/or housings.
If damaged, replace the receptacle assembly with a new one. Note that once the cover is installed onto the
control node, it can’t be removed.

4.11 Tooling

A customer supplied assembly fixture and a small press is recommended to assemble the cover to the base.
The press can be mechanical or pneumatic, but it should be adjustable to ensure cover latch engagement is
achieved.
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