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DC/DC Converters
TEN 60N Series, 60 Watt

Features
◆	 2” x 1” metal package

◆	 Wide 2:1 input voltage range 
	 9–18, 18–36, 36–75 VDC

◆	 High efficiency up to 92%

◆	 Adjustable output voltage

◆	 No minimum load required

◆	 Operating temperature range 
	 –40°C to +85°C

◆	 Input filter to meet EN55022, class A

◆	 Remote On/Off

◆	 Under voltage lockout

◆	 Lead free design, RoHS compliant

◆	 3-year product warranty

The TEN 60N series is a family of high performance 60 Watt dc/dc converter 
modules featuring wide 2:1 input voltage ranges in a six side shielded 2” x 1” 
metal package with industry standard footprint. Standard features include remote 
On/Off, over voltage protection, under voltage lockout and short circuit protection. 
High efficiency across load range and low input current characteristics at no load 
make these converters the ideal solution for battery-operated systems. Typical ap-
plications are in wireless networks, telecom/datacom, industry control systems and 
measurement equipment. 

Order code Input voltage range Output voltage Output current max. Efficiency typ.

TEN 60-1211N 	 5.0 VDC 	 12‘000 mA 90.5 %
TEN 60-1212N 9 – 18 VDC 	 12 VDC 	 5000 mA 90.5 %
TEN 60-1213N

(12 VDC nominal)
	 15 VDC 	 4000 mA 91.5 %

TEN 60-1215N 	 24 VDC 	 2500 mA 91.5 %
TEN 60-1222N 	 ±12 VDC 	 ±2500 mA 90 %
TEN 60-1223N 	 ±15 VDC 	 ±2000 mA 90 %
TEN 60-2411N 	 5.0 VDC 	 12‘000 mA 92 %
TEN 60-2412N 18 – 36 VDC 	 12 VDC 	 5000 mA 92 %
TEN 60-2413N

(24 VDC nominal)
	 15 VDC 	 4000 mA 92 %

TEN 60-2415N 	 24 VDC 	 2500 mA 92 %
TEN 60-2422N 	 ±12 VDC 	 ±2500 mA 90 %
TEN 60-2423N 	 ±15 VDC 	 ±2000 mA 90 %
TEN 60-4811N 	 5.0 VDC 	 12‘000 mA 92 %
TEN 60-4812N 36 – 75 VDC 	 12 VDC 	 5000 mA 92 %
TEN 60-4813N

(48 VDC nominal)
	 15 VDC 	 4000 mA 92 %

TEN 60-4815N 	 24 VDC 	 2500 mA 92 %
TEN 60-4822N 	 ±12 VDC 	 ±2500 mA 91 %
TEN 60-4823N 	 ±15 VDC 	 ±2000 mA 91 %

Models

CB
Scheme

UL 60950-1 UL 60950-1pending
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All specifications valid at nominal input voltage, full load and +25°C after warm-up time unless otherwise stated.	

DC/DC Converters
TEN 60N Series� 60 Watt

Input Specifications
Input current at no load		  	 10 mA typ.

Start-up voltage 	  	 12 Vin models:	 < 9.0 VDC 
		  24 Vin models:	 < 18 VDC	  
		  48 Vin models:	 < 36 VDC

Under voltage shut down (lock-out circuit)	 12 Vin models:	 8.0 VDC typ. 
		  24 Vin models:	 16 VDC 	typ. 
		  48 Vin models:	 32 VDC typ.

Surge voltage (1 sec.)		  12 Vin models:	 25 V max. 
		  24 Vin models:	 50 V max. 
		  48 Vin models:	 100 V max.

Conducted noise 			   EN 55022 class A	with external components 
			   filter proposal to be adviced

ESD (electrostatic discharge)			   EN 61000-4-2, air ±8 kV, contact ±6 kV, 
			   perf. criteria A

Radiated immunity			   EN 61000-4-3, 20 V/m, perf. criteria A

Fast transient / surge (with external input capacitor)		  EN 61000-4-4, ±2 kV, perf. criteria A 
			   EN 61000-4-5, ±2 kV perf. criteria A 
	 – external input capacitor 	 12 & 24 Vin models:	 Nippon chemi-con KY 220 µF, 100 V, ESR 48 mOhm 
			   and TVS 58V, 3000W peak (SMDJ58A) in parallel	  
	 	 48 Vin models:	 Nippon chemi-con KY 220 µF, 100 V, ESR 48 mOhm 
			   and TVS 120V, 3000W peak (SMDJ120A) in parallel

Conducted immunity			   EN 61000-4-6, 10 Vrms, perf. criteria A

Output Specifications
Voltage set accuracy			   ±1 %

Voltage adjustment range (single output models only)	 15 & 24 VDC models:	 +20%, -10%	  
		  other models:	 ±10 %

Regulation	 – Input variation  Vin min. to Vin max.		  0.2 % max. 
	 – Load variation 0 – 100 % 	 single output models:	 0.5 % max. 
		  dual output models:	 1 % max. 
	 – Load cross variation  25 % / 100 %		  5 % max.

Minimum load			   not required

Temperature coefficient			   ±0.02 %/K

Ripple and noise (20 MHz bandwidth)	 5.0 VDC:	 100 mVp-p max. with 10µF/25V X7R MLCC 
	 	 12 & 15 VDC:	 125 mVp-p max. with 10µF/25V X7R MLCC 
		  24 VDC:	 200 mVp-p max. with 4.7µF/50V X7R MLCC

Start up time	 – Power On		  60 ms typ. 
(constant resistive load)	 – Remote On		  60 ms typ.	

Transient response (25%  load step change)		  250 µs typ.

Short circuit protection 			   continuous, automatic recovery

Over load protection 			   150 % of Iout max. typ. hiccup 

Over-voltage protection (Zener diode, single output models only)	 5 VDC models:	 6.2 V 
		  12 VDC models:	 15 V 
		  15 VDC models:	 20 V 
		  24 VDC models:	 30 V

Capacitive load (max. values)	 5.0 VDC models: 	 30’000 µF 
		  12 VDC models:	 5850 µF 
		  15 VDC models:	 3900 µF 
		  24 VDC models:	 2000 µF 
		  ±12 VDC models:	 3900 µF (each output) 
		  ±15 VDC models:	 2400 µF (each output)
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All specifications valid at nominal input voltage, full load and +25°C after warm-up time unless otherwise stated.	

DC/DC Converters
TEN 60N Series� 60 Watt

General Specifications
Temperature ranges	 – Operating		  –40°C to +85°C (with derating) 
	 – Casing temperature		  +105°C max. 
	 – Storage		  –55°C to +125°C

Power derating	 – Natural convection		  2.5 %/K above 50°C 
	 – Natural convection with heat sink (optional)		  2.25 %/K above 55°C

Thermal impedance	 – Natural convection		  10.8 K/W 
	 – Natural convection with heat sink (optional)		  10.3 K/W

Over-temperatur protection			   at 115°C

Humidity (non condensing)	 		  5 – 95 % rel. H

Isolation voltage (60 sec.) 	 – Input / Output		  1500 VDC

Isolation resistance 	 – Input / Output		  >1 GOhm

Isolation capacitance	 – Input / Output		  2’200 pF max.

Switching frequency			   250 kHz typ. (pulse width modulation PWM)

Thermal shock, mechanical shock & vibration		  MIL-STD-810F	  
	 – Test conditions		  www.tracopower.com/products/mil810.pdf

Safety standards			   UL/cUL 60950-1, IEC/EN 60950-1 

Safety approvals	 – UL/cUL (entry pending)		  www.ul.com -> certifications -> File e188913	

Remote On/Off	 – On:		  3.0 ... 12 VDC or open circuit 
	 – Off:		  0 ... 1.2 VDC or short circuit pin 2 and pin 6 
	 – Off idle current:		  3.0 mA

Reliability, calculated MTBF (Telcordia SR-332, 50% stress, Ta=40°C)		  2.6 Mio. h

Environmental compliance	 – Reach		  www.tracopower.com/products/reach-declaration.pdf	 
	 – RoHS		  RoHS directive 2002/95/EC

Application note: www.tracopower.com/products/ten60n-application.pdf

Output Voltage Adjustment (for single output models only)

   Rd

Trim

+Vout 

   Ru

Trim

- Vout

Trim up Trim down

Nominal output voltage at open Trim input
Ru, Rd for adjustment to be adviced

pending

www.tracopower.com/products/mil810.pdf
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/index.htm
www.tracopower.com/products/reach-declaration.pdf
www.tracopower.com/products/ten60n-application.pdf
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Physical Specifications
Casing material			   copper

Baseplate material			   non conductive FR4

Potting material			   silicon (UL94V-0 rated)

Weight			   33 g (1.16 oz)

Soldering temperature 			   max. +265°C / 10 sec.

DC/DC Converters
TEN 60N Series� 60 Watt

Outline Dimensions

Rev. August 5. 2013
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Converter

Heat-sink
Thermal pad
Clamp

Note:
Before attaching the heatsink, the product
label on converter has to be removed for 
optimal performance.
For volume orders we can supply the 
converters with heatsink already mounted.
Please contact us for a relative quotation.

Order code:	 TEN-HS1 
	 (cont.: heat-sink, thermal pad, 2 clamps)
Material:	 Aluminum
Finish: 	 Anodic treatment (black)
Weight: 	 17g (0.60oz) without converter
Thermal impedance after assembling:  10.3 K/W

Pin Single Dual

1 +Vin (Vcc) +Vin (Vcc)

2 –Vin (GND) –Vin (GND)

3 Remote On/Off

4 +Vout +Vout

5 –Vout Common

6 TRIM –Vout

Pin-Out

Dimensions in [mm], () = Inch
Pin diameter: 1.0 ±0.1 (0.04 ±0.004)
Pin pitch tolerances: ±0.25 (±0.01)
Case tolerances:  ±0.5 (±0.02)
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DC/DC Converters
TSR-1 Series, 1 A

Features
◆	Up to 96 % efficiency 
	    –> No heat-sink required

◆	Pin compatible with LMxx linear regulators

◆ SIP-package fitsexisting TO-220 footprint

◆	Built in filter capacitors 

◆	Operation temp. range –40 to +85 °C

◆	Short circuit protection

◆	Wide input operating range

◆	Excellent line / load regulation

◆	Low standby current

◆	3-year product warranty

The new TSR-1 series step-down switching regulators are drop-in replacement for 
inefficient 78xx linear regulators. A high efficiency up to 96 % allows full load 
operation up to +60 °C ambient temperature without the need of any heat-sink or 
forced cooling.
The TSR-1 switching regulators provide other significant features over linear regu-
lators, i.e. better output accuracy (± 2 %), lower standby current of 2 mA and no 
requirement of external capacitors. The high efficiency and low standby power 
consumption makes these regulators an ideal solution for many battery powered 
applications.

Order code Input voltage Output voltage Output current Efficiency typ.

range nominal max. @ Vin min. @ Vin max.

TSR 1-2415 4.75 – 32 VDC 	 1.5 VDC 78 % 65 %

TSR 1-2418 4.75 – 32 VDC
9 VDC

	 1.8 VDC 81 % 68 %

TSR 1-2425 4.75 – 32 VDC 	 2.5 VDC 87 % 75 %

TSR 1-2433 5.5 – 32 VDC 	 3.3 VDC 90 % 79 %

TSR 1-2450 6.5 – 32 VDC
12 VDC

	 5.0 VDC 	 1.0 A 93 % 84 %

TSR 1-2465 9.0 – 32 VDC 	 6.5 VDC 94 % 87 %

TSR 1-2490 12 – 32 VDC 	 9.0 VDC 95 % 89 %

TSR 1-24120 15 – 32 VDC 24 VDC 	 12 VDC 95 % 91 %

TSR 1-24150 18 – 32 VDC 	 15 VDC 96 % 94 %

Models
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Input Specifications	
Maximum input current (@ Vin min. and 1 A output current) 		  1 A 

No load input current		  24 V models:	 1 mA max. 
		  other models:	 2 mA max.

Reflected ripple current	  		  150 mA

Input filter			   internal capacitors

Output Specifications	
Voltage set accuracy			   ±2 % (at full load)

Regulation	 – Input variation		  0.2 % 
	 – Load variation (10 – 100 %)		  0.4 %

Overshoot startup voltage			   1.0 % max.

Minimum load			   not required

Ripple and noise  (20 MHz Bandwidth)	 1.5 – 6.5 VDC models:	 50 mVpk-pk max. 
		  9 – 15 VDC models:	 75 mVpk-pk max.

Temperature coefficient			   ± 0.015 % / °C max.

Dynamic load response 50% load change (upper half)	 	 150 mV max. peak variation 
			   250 µS max. response time

Startup rise time 10 % to 90 % Vout		  2 mS

Short circuit protection			   continuous, automatic recovery

Current limitation			   @ 2.5 A typ.

Capacitive load	 	 	 470 µF max.

General Specifications	
Temperature ranges	 – Operating   		  –40 °C to +85 °C 
	 – Storage		  –55 °C to +125 °C

Derating			   2.4 %/K above 60 °C

Thermal shock			   acc. MIL-STD-810F

Humidity (non condensing)			   95 % rel H max.

Reliability, calculated MTBF (MIL-HDBK-217F, ground benign)		  >5’350’000 h @ 25 °C

Isolation voltage			   none

Isolation capacity	 – Input/Output		  40 pF typ.

Isolation resistance	 – Input/Output		  >1‘000 Mohm

Switching frequency			   500 kHz typ.

Physical Specifications
Case material			   non-conductive plastic			 

Potting material			   epoxy (flammability to UL 94V-0 rated)

Package weight			   1.9 g (0.07 oz)	

Soldering profile			   max. 265 °C / 10 sec. (wave soldering)

DC/DC Converters
TSR-1 Series� 1 A

All specifications valid at nominal input voltage, full load and +25°C after warm-up time unless otherwise stated.	

Page 2 of 3
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Outline Dimensions

DC/DC Converters
TSR-1 Series� 1 A

Rev. 07/08

Specifications can be changed any time without notice.

1 +Vin 

3 GND

7 +Vout

Pin-Out

Page 3 of 3

Dimensions in [mm], () = Inch
Pin pitch tolerances: ±0.25 (±0.01)
Pin profile tolerance: ±0.1 (±0.004)
Other tolerances:  ±0.5 (±0.02)
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Media Converters &  Chassis

Overview

The Chassis-based Media Converters include a number of independent media converters and a chassis 
capable of housing up to 14 media converters. You can start with single media converters, each equipped with 
its own housing and AC power adapter. When you require more room, you can mount a chassis in your 
equipment rack and install your media converters in the chassis - the media converters can be slid into the 
chassis.

MC220L

MC100CM MC110CS

MC111CS

MC112CS

TL-MC1400

MC110CSMC100CM

MC210CSMC210CSMC210CS

MC200CMMC200CM

TL-MC1400

MC220LMC220L

Datasheet

MC111CSMC111CS

MC112CSMC112CS
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Features:

Specifications:

Standards 

Basic Function

Wave Length 

Interface

Network Media

LED Indicators

Certi�cations

Dimensions (W x D x H)

Environment 

Power Supply

 IEEE 802.3ab, IEEE 802.3z, IEEE 802.3x

Full Duplex Flow Control (IEEE 802.3x) 

Extends �ber distance up to 10km

Depend on the used SFP module

1  SFP port

1 1000Mbps RJ45 port (Auto MDI/MDIX)

1000BASE-T: UTP category 5, 5e cable (maximum 100m)

                         EIA/TIA-568 100Ω STP (maximum 100m)

1000BASE-FX: Multi-mode Fiber

 PWR, LINK, RX

 FCC, CE

3.7 x 2.9 x 1.1 in. (94.5 x 73.0 x 27.0 mm)

Operating Temperature: 0°C~40°C (32°F~104°F)

Storage Temperature: -40°C~70°C (-40°F~158°F) 

Operating Humidity: 10%~90% non-condensing

Storage Humidity: 5%~90% non-condensing

External Power Adapter, 9V/0.6A or 5V/1A

The MC220L converts 1000BASE-SX/LX/LH �ber to 1000Base-T copper media or vice versa. It is designed for 
use with 850nm multi-mode/1310nm single-mode/WDM �ber cable utilizing the LC-Type connector, 
transmitting data up to 0.55 kilometers or 10 kilometers. What's more, MC220L can work as a stand alone 
device (no chassis required) or with TP-LINK’s 19” system chassis.

Works at 1000Mbps in Full-Duplex mode for both TX port and FX port 

Supports Auto MDI/MDIX  for TX port 

Provides switch con�guration of Force /Auto transfer mode for FX port 

FX port support hot-swappable 

Extends �ber distance up to 0.55 km for multi-mode �ber and 10 km for single-mode �ber 

Easy-to-view LED indicators provide status to monitor network activity easily

MC220L



The TL-SG105E 5-Port Gigabit Easy Smart switch is an ideal upgrade from an unmanaged 
switch, designed for small and medium business networks that require simple network 
management. Network administrators can e�ectively monitor tra�c via Port Mirroring, 
Loop Prevention and Cable Diagnostics features. To optimize tra�c on your business 
network, TL-SG105E o�ers both port and tag based QoS to keep latency-sensitive tra�c 
moving smoothly and jitter-free. Additionally, port-based, tag-based and MTU VLAN can 
improve security and meet more network segmentation requirements. Moreover, with its 
innovative energy-e�cient technology, the TL-SG105E can save up to 75% of power 
consumption, making it an eco-friendly solution for your business network. 

Overview

Datasheet

www.tp-link.com Specifications are subject to change without notice. TP-LINK is a registered trademark of TP-LINK Technologies Co., Ltd. Othebrr ands and product
names are trademarks or registered trademarks of their respective holders. Copyright @ 2014 TP-LINK TECHNOLOGIES CO., LTD. Arlilg hts reserved.

TL-SG105E

5-Port Gigabit Easy Smart Switch

TP-LINKTP-LINK



TL-SG105E

TP-LINK 
5-Port Gigabit Easy Smart Switch

Simple & E�ective Management
TP-LINK’s Gigabit Easy Smart switch, TL-SG105E o�ers network monitoring for users to observe 
tra�c behavior. With Port Mirroring, Loop Prevention and Cable Diagnostics features, 
TL-SG105E can identify and even locate connection problems on your business network. 
Moreover, administrators can designate the priority of the tra�c based on Port Priority and 
802.1P Priority, to ensure that voice and video are always clear, smooth and lag-free. 
Additionally, to improve security and network performance, TL-SG105E supports MTU VLAN, 
port-based VLAN and 802.1Q-based VLAN functions. TL-SG105E is an upgrade from the 
plug-and-play Unmanaged Switch, delivering great value while empowering your network and 
similarly delivering great value to the end user.

 
Go Green With Your Ethernet
You now have the choice to go green when upgrading to a gigabit network! This new 
generation TL-SG105E 5-Port Gigabit Easy Smart Switch features the latest innovative 
energy-e�cient technologies that can greatly expand your network capacity with much less 
power. It automatically adjusts power consumption according to the link status and cable 
length to limit the carbon footprint of your network.

Power down Idle Ports

When a computer or network equipment is o�, the corresponding port of a traditional 
switch will continue to consume considerable amounts of power. The TL-SG105E can 
automatically detect the link status of each port and reduce the power consumption of 
ports that are idle.

 
         Power Budget According to Cable Length

Ideally, shorter cables would use less power because of less power degradation over their 
length; this is not the case with most devices as they will use the same amount of power 
across the cable regardless of whether it is 10 or 50 meters in length. The TL-SG105E 
analyzes the length of the Ethernet cable connected and adjusts the power usage 
accordingly, rather than keeping the power consumption in a conventional solution. 

Ease of Use
TL-SG105E is easy to use and manage. Auto MDI/MDI-X crossover on all ports eliminate the 
need for crossover cables or uplink ports. Auto-negotiation on each port senses the link speed 
of a network device (either 10, 100, or 1000 Mbps) and intelligently adjusts for compatibility 
and optimal performance. Its compact size makes it ideal for desktops with limited space while 
also being Rack-mountable, convenient and safe. Dynamic LED lights provide real-time work 
status display and basic fault diagnosis.

Green Technology

Saving power 75%

Recyclable packaging material

Easy Smart Con�guration 
Utility

Central Management

Friendly User Interface

VLAN

32 VLANs

MTU/Port/Tag VLAN

Datasheet

www.tp-link.com

24 / 7
Global technical support

Details:http://www.tp-link.com/
support/Localesupport.asp
German/Austrian/Swiss users are 
not included
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Layer 2 Features

IGMP Snooping

Link Aggregation

Port Mirroring

Cable Test

Loop Prevention

Quality of Service

Port Based/802.1p Based priority

4 priority queues

Rate Limit

Storm Control
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Specifications

Datasheet

TL-SG105E

5                                                                                          

100-240VAC, 50/60Hz                                                            

Fanless                                                                                        

CE, FCC                                                                                           

3.9 x 3.9 x 1.0 in. (100 x 98 x 25 mm)

Operating Temperature: 0℃~40℃(32℉~104℉);  Storage Temperature: -40℃~70℃(-40℉~158℉);

Operating Humidity: 10%~90% non-condensing;  Storage Humidity: 5%~90% non-condensing

10Gbps                                                                                       

7.4Mpps                                                                              

8k                                                                                                    

2Mb                                                                                          

16KB                                                                               

Product Picture

Model

Physical Features
10/100/1000Mbps RJ45 Ports

Power Supply

Fan Quantity

Certi�cation

Dimensions (W x D x H)

Environment

Performance
Switch Capacity                             

Forwarding Rate

Mac Address Table

Packet Bu�er Memory

Jumbo Frame

Hardware Features & Performance

Software Features

L2 Switching Features

IGMP Snooping
– IGMP Snooping v1/v2/v3 

– Supports 128 Groups
Link Aggregation
– Support static link aggregation

– 1 aggregation group, containing 4 ports per group
Port Mirroring
– One-to-One

– Many-to-One
Cable Test
Loop Prevention

VLAN

Supports up to 32 VLANs simultaneously                              
(out of 4K VLAN IDs)
MTU/Port/Tag VLAN

Quality of Service(QoS)
Support Port Based/802.1p Based priority
Support 4 priority queues
Rate Limit
Storm Control

Ethernet Protocols
IEEE 802.3 10BASE-T
IEEE 802.3u 100BASE-TX/FX
IEEE 802.3ab 1000BASE-T
IEEE 802.3x Flow Control
IEEE 802.1q VLANs/VLAN tagging
IEEE 802.1p QoS

Easy Smart Configuration Utility
Central Management
Friendly User Interface
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Datasheet

Ordering Information
Switch
Product Model 

TL-SG105E

Router
Product Model

TL-ER604W

Description

Description

SafeStream Wireless N Gigabit Broadband VPN Router

5-Port Gigabit Easy Smart Switch





http://www.robot-electronics.co.uk/datasheets/HF115FD.pdf


http://www.robot-electronics.co.uk/files/ETH008-V4.hex
http://www.robot-electronics.co.uk/files/ETH008-V3.hex
http://www.robot-electronics.co.uk/files/eth_update.zip
http://www.robot-electronics.co.uk/files/ETH008-V5.hex




http://www.asciitable.com/


http://www.robot-electronics.co.uk/files/eth008sc.zip
http://www.microsoft.com/exPress/download/
http://www.robot-electronics.co.uk/files/eth008inst.zip




 







http://www.microstrain.com/


http://www.microstrain.com/
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