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Power Distribution System
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There have been several notable changes in this version, which describes the Power Distribution System to be implemented in the Far Detector site. These are: 

1) A proposal for the Ground Layout for the Far Detector has been added (see page 26). The proposed layout was designed after conferring with Marvin Johnson, an expert in electrical grounding and noise reduction. The proposed layout uses both copper grounding strips along the trenches on the top and side of the detector and 6 AWG copper wires. The number of connection points has been increased from the NDOS layout to reduce the pick-up of long wavelength noise.

2) The Low Voltage Breaker Box has been redesigned to increase safety and improve ease of installation and maintenance (see page 24). The source lines for all low voltage channels are protected by marine breakers rated at 100A (for 3.3V) and 60A (for 24V). These are connected to marine connectors for ease of installation. Swivel nuts are no longer used, and have been replaced by angled ring terminals.

3) The Power Distribution Box (PDB) bus bars have been redesigned to include tabs for connecting the optional ground braid. These braids can be disconnected to provide a floating ground to the PDB. The bus bars have also been resized. Previously, the 24V bus bars were had the same current capacity as the 3.3V bus bars. This was unnecessary since the maximum current of the 24V channels is much less than that of the 3.3V channels. See page 203 for dimensional drawings.

4) The DCM card schematic and layout has been updated to include additional over-voltage protection circuitry (see page 83).

5) The High Voltage Patch Panel has been redesigned (see page 21). The new design uses a printed circuit board to provide an isolated connection to ground for each HV channel to avoid ground loops (see page 91 for schematic). The enclosure has been changed to a standard 1U 19” rack mount enclosure. REDEL connectors are now used on all HV connection points from the HV power supply to the HV patch panel.

6) Swivel nuts, previously used in the PDB to connect the source cables to the marine breakers, have been replaced with ring terminals. This was done to improve the assembly process and to reduce potential connectivity issues.

7) The back panel of the PDB has been redesigned to allow access to the sense fuses from outside of the enclosure (see page 109). This will improve ease of maintenance.
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The NOA power distribution system (PDS) supplies power to four different electronic components used in the readout: front-end boards (FEBs), avalanche photodiodes (APDs), thermoelectric coolers (TECs), and data concentrator modules (DCMs). The power distribution system consists of: the power supplies and their racks, the power distribution boxes that fan out the power to the FEBs, APDs, TECs, and DCMs, and the power cables and their cable trays. Two similar systems are needed: one for the Near Detector and one for the Far Detector. The number of each component is given in Table 1. A schematic is shown in Figure 2. The voltage, current, and power requirements for the five components are given in Table 2. Turn-on currents have not been measured. 

	Module
	Near Detector
	Far Detector

	FEB
	497
	11,160

	TEC
	497
	11,160

	APD
	497
	11,160

	DCM
	10
	180

	TDU
	1
	15



[bookmark: _Ref270356254][bookmark: _Toc318198879]Table 1
NOA electronics channel counts
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[bookmark: _Ref273975112][bookmark: _Toc318198936]Figure 2
Layout of the Power Distribution System. 
Each power distribution box feeds 3.3V (FEB), 24V (TEC), and 450V (APD) via a single cable to a maximum of 66 front-end boards, and 24V via a single cable to the nearby data concentrator module. The APD voltage to the power distribution boxes is provided by Wiener MPOD cards situated in a Wiener mainframe. The FEB, TE cooler, and DCM power are provided by Wiener PL506 power supplies. The channel counts are for the NOA Far Detector only.

In the design of the power distribution system we have adhered to the electrical design standards outlined in Electrical Design Standards for Electronics to be used in Experiment Apparatus at Fermilab[footnoteRef:1] and the Fermilab ES&H Manual 5050: Electrical Safety[footnoteRef:2]. [1:  Electrical Design Standards for Electronics to be used in Experiment Apparatus at Fermilab, April 15, 1999 (unpublished).]  [2:  http://www-esh.fnal.gov/pls/default/esh_home_page.page?this_page=5040] 



	

	
	
	Power Distribution Box

	Module
	Voltage
	Current
	Channels
	Total current
	Power

	FEB
	3.3 V
	1.0 A
	60 - 64
	60 - 64 A
	211 W

	TEC
	24 V
	0.30 A
	60 - 64
	18 - 20 A
	480 W

	APD
	350 - 450 V
	40 μA
	60 - 64
	2.4 - 2.6 mA
	2 W

	DCM
	24 V
	1.25 A
	1
	1.25 A
	30 W
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Power requirements for the detector electronics.

All power to the front-end electronics is distributed by power distribution boxes (PDBs – see ) which are situated on the detector. A single 6-conductor, 18AWG cable from each PDB output carries the high voltage needed by the APDs, the 24V needed by the TE coolers, as well as the 3.3V needed by the FEBs, and their return currents. All the electronic components and the power supplies float: ground reference is at the PDBs. A maximum of 66 FEBs and 1 DCM are served by each PDB.
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The 450V to the PDBs is provided by two Wiener MPOD HV-EX high voltage power supplies System mainframes using 15 (6 installed in each mainframe and 3 spares) ISEG EHS F6-05x 156-F (see Figure 27 and page 101) floating 16-channel cards. Each of the 16 channels of the ISEG is individually programmable from 0-500V, and provides a maximum of 15mA of current. A multi-conductor cable takes the 16 HV channels from each ISEG card to a nearby patch panel (see Figure 27), and shielded tri-axial RG59 cables with BNC connectors go from the patch panel to the PDBs. Each Wiener HV channel feeds a single PDB.

The low voltages (3.3V and 24V) needed by the FEBs, DCMs, and TE coolers, are provided by the Wiener PL506 Power Supply System (see page 95). Each Wiener PL506 chassis has six floating individually programmable power supply modules: three 2-7V channels, each rated to 115A and 550W, and three 12-30V channels, each rated to 23A and 550W. Hence each PL506 crate feeds power to three adjacent PDBs: the 3.3V via 2AWG cables and the 24V via 6AWG cables. The cables can safely carry the maximum rated current of the Wiener supplies without the need for fuses; nevertheless they will be protected with 60A (for the 6AWG cables) and 100A (for the 2AWG cables) breakers at a breaker panel close to the power supply. The Wiener low voltage supplies have a remote sensing feature which allows the voltages at the PDBs to be set to their desired values. This feature is needed because the different cable lengths from the Wieners to the PDBs produce non-negligible differences in the voltage drops. The required power, including cable losses is shown in Figure 3. The longest cable runs are about 16 m, corresponding to one-way voltage drops of 0.51V and 0.56 V, respectively for the 3.3V and 24V lines. Voltage drops on the 18AWG cables running from the PDBs to the FEBs are much smaller, resulting in a voltage range at the FEBs between 3.41-3.30V, well within the allowed range of the FEB voltage regulators, which protect the FEBs from inadvertent application of the highest voltage (7V) the Wiener supplies can provide. A total of 122 kW of power is consumed by the FEBs, DCMs, and TE coolers (the APDs consume no appreciable power); 19 kW is lost in the cables and 3 kW is lost in the PDBs to heat. 

Both of the Wiener power supplies are remotely controllable with Ethernet interfaces, and have programmable output voltages and current limits. 



Page 8 of 213

[bookmark: _Ref270360738][bookmark: _Toc318198937]Figure 3 Power budget of the Power Distribution System.
The power budget of a type AB diblock is shown, including the power supply losses, cable losses, and losses in the Power Distribution Boxes. The required set voltages to produce a nominal 3.3V and 24V at the FEBs is also given.
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Power Distribution Box

A total of 180 far detector and 10 near detector power distribution boxes (PDBs) are needed (not including spares; there are 18 spares for the far detector). To fit within the tight space constraints of both detectors the power distribution boxes employ a standard DIN 3U subrack with a custom backplane that feeds 3.3V, 24V, and 450V to 18 cards: 16 FEB cards that feed 3.3V, 24V, and 450V power to the front-end boards (FEBs), 1 DCM card that feeds 24V power to a data concentrator module, and 1 Indicator card that has LED lamps that indicate of the on/off status. A schematics of the PDB can be found in Figure 38.

The low-voltage power (24V and 3.3V) is input through connectors [O2][O3] (see Figure 13 and Figure 18) on the side of the PDB. The “source cables” [C1][C2] go to front-panel circuit breakers rated at 60A [O6] and 100A [O7] respectively for the 24V and 3.3V lines (see Figure 15), which can also be used to locally power off the PDB, although the operating procedure will be to always power off the crate at the supply before handling it or its cards. The breakers are connected to the source busbars [O19a][O19b] (which are soldered to the backplane) via the cables [C3][C4] (see Figure 16). The “return cables” [C5][C6] connect the input connectors [O2][O3] with the ground busbars [O20a][O20c] (see Figure 13). Both ground busbars are connected to the return busbar [O20b] via ground braids [C8][C9], and cable [C7] connects the return busbar with the ground connector bar [O18] (see Figure 16), which is in electrical contact with the chassis of the PDB, and has a stud to connect the ground the PDB to the building ground.

The high-voltage power is supplied to the PDB via a triaxial bulkhead [O1] at the backpanel [E3] of the PDB (see Figure 17 and Figure 18). The high voltage source cable runs from this triaxial bulkhead to the front panel switch [O5a], and from there to the backplane connector [O28]. Since the triaxial bulkhead allows only a maximum wire size of 22AWG and the front panel switch requires a minimum size of 18AWG, two sections [C10a] (22AWG) and [C10b] (18AWG) of the source cable are required which are connected with each other by a crimp-on wire connector [O11]. A third section [C10c] of the source cable goes from the switch to the backplane connector. The return cable [C11] forms a twisted pair with the source cables, and goes from the triaxial bulkhead [O1] to the backplane connector [O28].

The DCM source cable [C12] start at the “input” stud of the 60A breakers (see Figure 15), i.e. it is directly connected to the low voltage source cables [C1] and switching off the breaker does not lead to an interruption. The DCM return cables [C13] start at the 24V return busbars [O20a]. The DCM cables are connected to the backplane connector [O27].

The sense cables for the 24V and 3.3V source ([C14][C16]) start at the “input” studs of the low voltage breakers (see Figure 15) – just like the DCM source cable, i.e. they are directly connected to the low voltage source cables [C1][C2] and switching off the breakers does not lead to an interruption. The sense cables for the 24V and 3.3V return ([C15][C17]) start at the return busbars. All 4 sense cables go the sense cable connector [O4a] at the backpanel of the PDB (see Figure 17 and Figure 18). The sense cables are fused with inline fuses (fuseholder [O8] and fuse [O9]) which are connected to the cables via crimp-on wire connectors [O10] (see Figure 17). 

The box has been designed to provide the currents given in Table 3, all of which are roughly a factor of two greater than the expected currents. The individual cards, described below, are fused at 1/0.75 = 1.33 the maximum rating. The trace widths are set to handle currents 1.4 times the fused value. 

	Item
	24V
	3.3V
	450 V

	Backplane
	70A
	132A
	N/A

	FEB card 1 channel
	1.0A
	2.0A
	N/A

	FEB card 4 channels
	4.0A
	8.0A
	N/A

	DCM card output to DCM
	6.0A
	N/A
	N/A
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Power Distribution Box current design capacity
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External Cables

The external NOA cables are listed in Table 7, and the color scheme is listed in Table 4. There are three power cables to run from the power supplies in the catwalk to the PDBs along side the detector: 3.3V, 24V, and 450V. One sense cable runs from the PDBs to the power supplies and is used for remote sensing of the voltage at the PDBs. The 3.3V, 24V, and 450V power from the PBBs to the FEBs is carried by a single six-conductor cable, as is the 24V power from the PDBs to the DCMs.

	TEC (24V)
	source
	return
	
	
	
	

	
	yellow
	black
	
	
	
	

	FEB (3.3V)
	source
	return
	
	
	
	

	
	red
	black
	
	
	
	

	APD (450V)
	source
	return
	ground
	
	
	

	
	inner conductor
	intermediate shield
	outer shield
	
	
	

	
	jacket: yellow
	
	
	

	Sense
	FEB (3.3V)
	TEC (24V)
	
	

	
	source
	return
	source
	return
	
	

	
	green
	white
	red
	black
	
	

	
	jacket: gray
	
	

	PDB - DCM
	source
	return
	
	
	
	

	
	red
	black
	
	
	
	

	
	jacket: white
	
	
	
	

	PDB - FEB
	FEB (3.3V)
	TEC (24V)
	APD (450V)

	
	source
	return
	source
	return
	source
	return

	
	orange
	yellow
	blue
	brown
	red
	black

	
	jacket: black



[bookmark: _Ref270370522][bookmark: _Toc318198882]Table 4
Color Scheme of the External Cables

For each PDB, the power cables supplying 24V [P1a][P2a] and 3.3V [P3a][P4a] to the PDBs go from the Wiener low voltage power supplies to the breaker panels [P11] with 60A [P9] and 100A [P10] breakers. The power supplied and the breaker panels are both installed in relay racks. The power cables [P1b][P2b][P3b][P4b] connect the breaker panel with the Power Distribution Boxes, where the source and return cables of the same voltage form twisted pairs. The power cables are terminated with the low voltage connectors [P5][P6] which mate with the connectors [O2][O3] at the back of PDB (see Figure 18).

The multi-conductor power cables [H2] from the Wiener MPOD high voltage power supplies will be routed to a patch panel on the same relay racks. The cables running from the patch panel to the PDBs are triaxialial cables [P14]. They are terminated by triaxial connectors [P15] which are used to connect them to the triaxial bulkhead [O1] at the back of the PDB.

Sense cables run from the low voltage power supplies to the Power Distribution Boxes. The cables consist of two individually shielded, twisted pairs [P16]. The sense lines are terminated on the supply end in the manufacturer’s pluggable terminal strips. At the Power Distribution Box they are terminated in a D-sub style plug [P17a], which are attached to the receptacle [O4a] at the back of the PDB (see Figure 18). The pinout of the connector is shown in Figure 4. The sense lines are fused at 0.25A [O9] inside of the PDB (see Figure 17) to prevent damage to the lines. 
[image: ]
[bookmark: _Ref270372663][bookmark: _Toc318198938]Figure 4 The pinout for the PDB remote sense connector
Pin 4	24V source	red conductor
Pin 9	24V return		black conductor
Pin 2	3.3V source	green conductor
Pin 6	3.3V return	white conductor





The power cables going from the PDBs to the FEBs are 6-conductor, 18AWG, non-paired, tray cable, with a PVC jacket [P18]. They are terminated on both sides with a 6 position plug [P19]. At the PDB side, they are plugged into the FEB connectors at the FEB cards (see Figure 9).[footnoteRef:3] They carry the 3.3V, 24V, and 450V to the FEBs where the other end of the cables is plugged in. [3:  There are also two spare FEB connectors at the DCM card.] 


The cable [P20] is a 2-conductor 18AWG, which carries the 24V power to the DCM. It is terminated with a 2 position plug on both ends. At the PDB side, it is plugged into the DCM connector of the DCM card (see Figure 7), the other end is plugged into the DCM.

[bookmark: _Toc318198609]
Backplane

The backplane feeds the power to the all of the cards. The 3.3V, 24V, and ground feeds are all done using copper bus bars that are soldered to the pc board. The 3.3V RET and 24V RET lines are connected to the ground bus bar, although if it were decided to float the PDB, those connections can easily be severed. To reduce the possibility of a short, the RET bus bars are on the outside. The bus bar cross sectional area has been set to limit the current to be below the 1000A/in2 specification given in Fermilab’s Electrical Design Standards (see Table 5).[footnoteRef:4] Note that this capacity exceeds the maximum output capacity of the power supplies. A schematics of the backplane can be found in Figure 39, and dimensional drawings of the busbars are at pages 204 and 205 . [4:  Electrical Design Standards for Electronics to be used in Experiment Apparatus at Fermilab, April 15, 1999 (unpublished).] 


	Item
	Design Current
	Required Area
	Minimum Size
	Actual Size

	3.3V
	132A
	0.132in2
	1/8" × 1.056"
	1/8" × 1.150"

	3.3V RET
	132A
	0.132in2
	1/8" × 1.056"
	1/8" × 1.650"

	24V
	  70A
	0.070in2
	1/8" × 0.560"
	1/8" × 1.150"

	24V RET
	  70A
	0.070in2
	1/8" × 0.560"
	1/8" × 1.650"

	Ground
	202A
	0.202in2
	1/8" × 1.616"
	1/8" × 1.650"



[bookmark: _Ref270416750][bookmark: _Toc318198883]Table 5
Requirements for the Bus Bars of the Power Distribution System


[bookmark: _Toc318198610]
Indicator Card

The Indicator Card gets inserted into the card slot next to the LV breakers and HV switch. It has LEDs that show which voltages are on: 3.3V (green – FEB), 24V (yellow – TEC, and 450V (red – APD). A schematics of the Indicator Card can be found in Figure 40.
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DCM Card

A special card, called the DCM card, feeds 24V power to the associated DCM, and has two spare FEB power outlets (see also page 20). The power to the DCM is tapped off before the 24V breaker, allowing the DCM to be powered on while the 24V to the TE coolers is off. An LED lamp indicates that the power is on. Just like for the FEB card, each 3.3V and 24V output is individually fused and has LED indicators.
In the original design a switch allowed the power to be turned off. A small enough switch could not be found that handles the increased current rating, and we decided to abandon the switch altogether.
A schematics of the DCM Card can be found in Figure 41.

[bookmark: _Toc318198939]Figure 5
Header Pinout for the FEB connector
[bookmark: _Toc318198940]Figure 6
Front Panel Layout of DCM Card
[image: ][image: ]
[bookmark: _Ref270373791][bookmark: _Toc318198941]Figure 7
Header Pinout for the DCM connector
[image: ]
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FEB Card

Each FEB card provides power to 4 FEBs, allowing a maximum of 64 FEBs to be powered through one PDB by the 16 FEB cards. (Two more FEBs can be powered extra channels in another card called the DCM card.) Each 3.3V and 24V output is individually fused and has LED indicators. There is no LED indicator for the 450V outputs. Transient voltage suppressors on the 3.3V lines protect the FEBs from over voltage due to an out of regulation power supply. A current limiter for the HV lines was added to the design in Version 3 of the FEB card. This was added as a safety feature under the recommendation of Steve Chappa, and it limits the current to below 1 mA. It has the added feature that a short in one front-end board, rather than tripping the Wiener, and putting all of the HV channels served by the PDB down, only kills the channel in question. However, the limiter does produced a current-dependent drop in the output voltage. Because of this, and because we wanted channel-by-channel voltage control for individual APDs, a shunt regulator voltage control circuit was added to the front-end board design. As mentioned above, two current limiters were designed and tested; the results can be found in NOA doc-db.[footnoteRef:5] A fault analysis of the current limiter circuit was done by John Oliver, the NOA Project Electrical Engineer, [footnoteRef:6] and was approved by Steve Chappa in October 2009. A schematics of the FEB Card can be found in Figure 42. [5:   Power Distribution Box High Voltage Current Limiter Evaluation, Hunter Tammaro, E. Craig Dukes, and Larry St. John, 14 August, 2009, NOA internal document, DocDB-4154-v1.]  [6:  Fault Analysis: Single Point Failures for the 3-Transistor Current Limiter, John Oliver, 15 October, 2009, NOA internal document, DocDB-4526-v1.] 



[bookmark: _Toc318198942]Figure 8
Front Panel Layout of FEB Card
[image: ][image: ]
[bookmark: _Ref270373790][bookmark: _Toc318198943]Figure 9
Header Pinout for the FEB connector
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High Voltage Breakout BoxPatch Panel

The HV breakout boxpatch panel is used to distribute the high voltage from the high voltage power supply to the power distribution boxes. The power supply is connected to the breakout boxpatch panel via a 5137 conductor cable, supplied by the manufacturer of the power supply. The breakout boxpatch panel supplies the high voltage to each PDB via triaxialial cables. Each power supply has card 16 channels, as does each patch panel. A breakout box has two input connectors for two power supplies, and 32 output connectors for 32 PDBs. If only one power supply is used (i.e. only one input connector) as it is the case for the Near Detector, 16 of the 32 output connectors are replaced by push-in plugs [H16], since they are not needed. SA schematics of the High Voltage Breakout BoxPatch panel can be found in Figure 43.

The power supply which is used, is the ISEG EHS F6-05x 156-F (see page 101), which has a maximum voltage of 500 V and a maximum current of 15 mA per channel. It provides 16 channels with floating ground. The power supply has a 51 pin REDEL connector (see Figure 10, Figure 27), with 32 pins used for the source and return of the 16 HV channels (see Table 6). Two additional pins are used for the safety loop. According to the power supplies manual states that, “if the safety loop is active then output voltage on all channels is only present if the safety loop is closed and an external current in a range of 5 to 20 mA of any polarity is flowing into the loop. If the safety loop is opened during operation then the output voltages are shut off without ramp […].” The remaining 17 pins are unused.

The connection between the power supply and the breakout boxpatch panel is done via a 37 conductor HV cable [H2] (see Figure 27).also made with a 51 pin REDEL connector. At the power supply side, this wire was terminated with a REDEL connector (assembled by the manufacturer) (see Figure 28). At the breakout box side, each conductor is terminated with sockets [H5], where 34 of the 37 conductors are pushed into a 36 position Metrimate plug (socket housing) [H3]. Two positions of the plug are unused. The ends of the three unused conductors are insulated with heat shrink, and wrapped into electrical tape. Before the bundle of the 37 conductors enters the plug, it is protected with electrical tape and a strain relief [H3a] (see 

The wires for each pin of the receptacle exit the receptacle at the inside of the breakout boxpatch panel. The wire connects the pins 33 and 34 to form a closed (safety) loop. The wires at pins 1 through 32 are used for the 16 HV channels, where the source wire and return wire of each channel form a twisted pair (see Table 6, Figure 28, and Figure 43).

The other end of the twisted pair wires get connected to triaxial bulkheads which are mounted at the back of the breakout boxpatch panel, where the source wire is soldered into the center conductor, and the return wire is soldered to the intermediate shield of the bulkhead. The triaxial bulkhead is not mounted directly to the chassis of the breakout boxpatch panel, but rather to the printed circuit board that . The insulation sheet is attached inside of the back of the chassis with the screws/nuts/split-lock washers/flat washers. The spacers keep it a distance away from the chassis, which is done to have enough space for the push-in plugs. The triaxial bulk heads are pushed from the outside of the breakout boxpatch panel through holes at the back of the chassis, and through (keyed) holes in the insulation sheet. A nut at the other side of the insulation sheet keeps the triaxial bulkhead in place. In order to avoid electrical contact between the bulkead and the chassis, the holes in the back of the chasses have a sufficiently bigger diameter than the diameter of the bulkheads and triaxial connectors.

The triaxial bulkhead mates with the triaxial connector. These triaxial connectors terminate the triaxial cables at both ends, where the triaxial cables are used to connect the output of the breakout boxpatch panel with the PDB. The outside of the triaxial bulkhead/connector is connected to the outer shield of the triaxial cable, which is connected to the chassis of the PDB and therefore to the ground of the PDB. Since one wants to keep all these “grounds” separate from each other to reduce noise, there is no direct electrical contact between the triaxial bulkheads/connectors and the chassis (see previous paragraph). However, there is a safety concern: It could happen that the outer shield gets disconnected from the PDB (e.g. either by removing the triaxial connector or by accidentally cutting the wire), which means that the outer shield of the triaxial cable is not grounded anymore. If (in this case) the intermediate shield or the center conductor gets in contact with the outer shield, the triaxial bulkhead, triaxial connector and all uninsulated parts of the cable where the outer shield is unprotected can be at an much higher electrical potential than the ground. In order to avoid such a dangerous situation, one has to make sure that the outer shield can never exceed a certain (safe) maximum voltage. Theoretically, this could be done by having a direct connection between the outer shield and the ground of the chassis. However, this may create noise problems, since this would connect the grounds of all PDBs together. A compromise is a connection to the ground via a resistor of 1 k. This reduces the noise problem, but also ensures that the voltage of the outer shield cannot exceed a safe value of 15 V (which comes from the fact that the power supply’s maximum current is 15 mA). Therefore the outer shield of the triaxial bulkhead is connected to a 1 k resistor installed on the PCB. The ground of the PCB is fastened to the chassis via a nut/external-tooth lock washer/flat washer and goes outside of the breakout boxpatch panel. It is then connected to the relay rack ground.



	

	
Channel
	Pin at 
power supply
	Power supply to 
breakout boxpatch panel 
cable
	Pin at breakout boxpatch panel box

	
	0 HV
	 2
	
21
-
	
2
1-
	 2

	
	0 RET
	13
	1
7
-
	1
7
-
	13

	
	1 HV
	 3
	
22
-
	
22
-
	 3

	
	1 RET
	14
	1
8
-
	1
8
-
	14

	
	2 HV
	 4
	
23
-
	
23
-
	 4

	
	2 RET
	15
	7
-
	7
-
	15

	
	3 HV
	 5
	
24
-
	
24
-
	 5

	
	3 RET
	16
	1
9
-
	1
9
-
	16

	
	4 HV
	 6
	
25
-
	
25
-
	 6

	
	4 RET
	17
	2
-
	2
-
	17

	
	5 HV
	 7
	
26
-
	
26
-
	 7
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Positions of the pins at the REDEL connector.
	5 RET
	18
	8
-
	8-
	18

	
	6 HV
	 8
	
27
-
	
27
-
	 8

	
	6 RET
	19
	9
-
	9
-
	19

	
	7 HV
	 9
	
28
-
	
28
-
	 9

	
	7 RET
	20
	3
-
	3
-
	20

	unused pins:

pin 1 - conductor 20
pin 11 - conductor 10
pins 41,51 - conductor 37

pins 10,12,21,
23-29,31,40,42
	8 HV
	50
	29
-
	29
-
	50

	
	8 RET
	39
	1
1
-
	1
1
-
	39

	
	9 HV
	49
	3
0
-
	3
0
-
	49

	
	9 RET
	38
	12
-
	12
-
	38

	
	10 HV
	48
	3
1
-
	3
1
-
	48

	
	10 RET
	37
	4
-
	4
-
	37

	
	11 HV
	47
	3
2
-
	3
2
-
	47

	
	11 RET
	36
	5
-
	5
-
	36

	
	12 HV
	46
	3
3
-
	3
3
-
	46

	
	12 RET
	35
	13
-
	13
-
	35

	
	13 HV
	45
	3
4
-
	3
4
-
	45

	
	13 RET
	34
	14
-
	14
-
	34

	
	14 HV
	44
	3
5
-
	3
5
-
	44

	
	14 RET
	33
	15
-
	15
-
	33

	
	15 HV
	43
	3
6
-
	3
6
-
	43

	
	15 RET
	32
	16
-
	16
-
	32

	
	SL 1
	22
	6
-
	6
-
	22

	
	SL 2
	30
	1
-
	1
-
	30
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Mapping between  the pins of the REDEL connectors in the HV patch panel. 
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The LV power supply units WIENER PL 506 consist of two pieces: The power supply itself, and a chassis in which the power supply rests. This chassis gets mounted in the relay rack at the front mounting rails, and is supported by angle brackets at the bottom (in such a way that the airflow of the power supply is not blocked). After the chassis is installed, the power supply gets pushed in to the chassis, and secured by pushing the front handle down.

The front side of the power supply has an input connector for the 240V power line (which comes from the 240V power interruption panels which are located underneath of each power supply), an Ethernet cable connector which is used to control the power supply via SNMP, an USB connector, a display, and a control buttons to turn on/off the power supply and change some of settings of the power supply (see power supply manual).

The power supply consists of 6 LV channels, where 3 channels are used for 3.5V and the other 3 channels are used for 24V. The 3.5V channels have a hardware limit of 5.8V. Each channel has a source and return connector, and sense cable connector at the back of the power supply. Pushing the power supply into the chassis connects the terminals at the back of the power supply with the connection points on the inside of the chassis, which itself are connected to terminals at the back of the chassis.

The power supply chassis has been modified with a breaker box at the back. The purpose of this breaker box is to simplify the installation process of the LV power supplies/cables at the Far Detector, and to provide a space for the Marine breakers which protect the cables from accidental over-currents.

The source studs (at the back of the chassis) of each channel are connected to Marine breakers which are mounted at the back of the breaker box. 60A breakers were used for the 24V channels, and 100A breakers were used for the 3.5V channels. The other side of the breakers is connected to the source side of the Marine Connectors which are also located at the back of the breaker box. The return studs (at the back of the chassis) of each channel are directly connected to the return side of the Marine Connectors. The power cables which connect the breaker box with the PDBs are also terminated with Marine connectors. Since the Marine connectors for the 3.5V channels and 24V channels have a different shape, the power cables (which go to the PDBs) cannot be plugged into a channel with the wrong voltage. 

A cable gauge of 6AWG is used for all power cables of the 24V channels, and 2AWG cables are used for all power cables of the 3.5V channels.
The sense cable connectors at the back of the chassis are connected with 22AWG cables to D-sub connectors at the back of the breaker box. The sense cables which go to the PDBs are shielded and the shields are connect to the housings of the sense cable connectors on both ends of the sense cables (and therefore also to the PDB chassis). In order to prevent the sense cable shields from being connected with each other via the sense cable connector housings at the breaker box (which may create ground loops), the back of the breaker box is made of insulating material. 


	
	position in sense cable connector at the back of the chassis
	wire color
	pin number at D-sub connector at the breaker panel

	3.5V source
	1
	green
	2

	3.5V return
	2
	white
	6

	24V source
	3
	red
	4

	24V return
	4
	black
	9


specifications for the sense cables inside of the breaker box

The breaker box is covered on the top to prevent people from reaching into the box, and to prevent things from falling into the box.
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Since the maximum combined current which a PDB can deliver does not exceed 160A, a safety ground connection with a wire gauge of 6AWG is recommended by the NEC (see figure 11). The cross sectional area of 6AWG wires is 0.021 in2. Therefore copper ground strips which are 2” wide and 0.016” thick (McMaster-Carr 9053K39) can be used as ground strips on top of the detector. These wide ground strips are preferred over regular cables to reduce the inductance which may create an additional noise source. The ground strips are placed into the trenches on top of the detector, with two ground strips per diblock. One of the ground strips is used to connect the cable trays and the PDB chassis to ground via 6AWG cables (see figure 12). The ground strips are connected to the upper catwalk via 6AWG cables. All connections to the copper ground strips are first cleaned with Scotch-Brite before they the cables are attached. The connections are also protected against corrosion by using Penetrox-E at the connection points. 

[image: ]
[bookmark: _Toc318198945]Figure 11NEC Table of Gounding Conductor Specifications
[image: ]
[bookmark: _Toc318198946]Figure 12 Block Diagram of the Proposed Ground Layout

The ground connection for the PDB chassis on the side of the detector is achieved by connection them to the catwalks with the help of 6AWG cables. The PDBs on the side of the detector are supported by a Unistrut support structure. Since the Unistrut support structure is also connected to the catwalks, the PDB chassis need to be insulated from them to avoid ground loops. This is done by mounting them to the side support via a plastic mating fixture. The cable trays on the side of the detector are directly connected to the Unistrut side support, which provides the safety ground for the cable trays.

The PDB chassis are connected to the “ground busbar” inside of the PDB, which is connected to the returns of the 3.5V, 24V, and HV channels, and also to the return of the DCM channel. 

The return of the 3.5V, 24V, and HV channels are used as ground at the respective elements on the front end boards, which are connected to the PDB via the 6 conductor PDB-FEB cable (with wires for the source and return for the 3.5V, 24V, and HV channels).

The return of the DCM channel provides the ground reference for the DCM (through the return wire of the PDB-DCM cable). The DCM chassis on the side of the detector is insulated from the Unistrut side support. The DCM on top of the detector rests on the aluminum PDB/DCM table, so that the DCM chassis on top of the detector is not insulated from the PDB chassis. However, the DCM is chassis is not directly connected to the DCM ground.

The PDB is connected to the HV patch panel via triaxial cables. The outer shield of the triaxial cable is connected to the outside of the triaxial connectors. Plugging them in at the triaxial bulkhead at the PDB, connects the outer shield of the triaxial cable to the PDB chassis. The other cable end gets plugged into a triaxial bulkhead at the HV patch panel. The triaxial bulkheads at the HV patch panels are not directly connected to the chassis; the connection is done via a 1k resistor. This is done for two reasons: If all 16 triaxial bulkheads were directly connected to the HV patch panel chassis, all 16 associated PDB chassis were linked with each other through the outer shields of the triaxial cables – creating multiple ground connections for the PDBs. This could create ground loops and increases the risk of noise. However, the patch panel end of the outer triaxial shields cannot be completely insulated. If they were insulated, and if the triaxial cable gets disconnected from the PDB (e.g. either by removing the triaxial connector or by accidentally cutting the cable), the outer shield is not grounded anymore. If (in this case) the intermediate shield or the center conductor gets in contact with the outer shield, the triaxial bulkhead, triaxial connector and all uninsulated parts of the cable where the outer shield is unprotected can be at a much higher electrical potential than the ground. In order to avoid such a dangerous situation, one has to make sure that the outer shield can never exceed a certain (safe) maximum voltage. This is achieved by a 1k resistor between the outer shield and the patch panel chassis. Using this resistor, insulates the outer shields enough to avoid the ground loop problem, but it also ensures that the voltage of the outer shield cannot exceed a safe value of 15 V (which comes from the fact that the power supply’s maximum current is 15 mA).
[bookmark: _Toc318198616]Components
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Power Distribution Box

Enclosure

	ID
	Description
	Quantity
	Manufacturer / Item #
	Distributor / Item #
	Comments

	[E1]
	Side Panels
	2
	Schroff
34560-193
	---
	-height: 3U
-length: 415mm
-modifications: see pages 107 (left panel) and 108 (right panel)
-part #1 in picture on page 106

	[E2]
	Mounting Wings
	2
	Schroff
24564-197
	---
	-for 19” relay rack
-height: 3U
-parts #2 and #3 in picture on page  106

	[E3]
	Connector Bar
	4
	Schroff
34560-184
	---
	-width:84HP
-type L-SL
-parts #6 and #6a in picture on page  106

	[E4]
	Connector Bar
	2
	Schroff
34560-484
	---
	-width:84HP
-type L-ST
-part #7 in picture on page  106

	[E5]
	Threaded Strip
	6
	Schroff
34561-384
	---
	-width 84HP
-for parts #6 [E3], #6a [E3] and #7 [E4] in picture on page  106

	[E6]
	Grub Screws for 
Threaded Strips and Hole Strips
	6
	Schroff
21101-359
	---
	-size M2.5
-length 9mm
-for [E5] and [E7]

	[E7]
	Hole Strip
	2
	Schroff
30845-253
	---
	-width 84HP
-for part #6 [E3] in picture on page 106

	[E8]
	Cover Plate
	2
	Schroff
like 24560-081, but non-perforared
	---
	-width 84HP
-length 355mm
-part #9 in picture on page 106

	[E9]
	Back Panel
	1
	similar to Schroff
20848-097
	---
	-width 84HP
-height 3U
-modifications: see page 109
-part #10 in picture on page 106

	[E10]
	EMC Contact Strip
	4
	Schroff
24560-236
	---
	-for contact with front and back panels
-for part #6 [E3] and #6a [E3] in picture on page 106

	[E11]
	EMC Contact Strip
	4
	Schroff
24560-246
	---
	-for contact with cover plates
-for part #6 [E3] and #6a [E3] in picture on page 106
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	[E12]
	Torx Screws
	12
	Schroff
24560-130

	---
	-size M4
-length 14mm
-to connect bars [E3] and [E4] with side panels [E1]
-part #11 in picture on page 106

	[E13]
	Torx Screws
	24
	Schroff
21101-884

	---
	-size M4
-length 6mm
-to connect cover plates [E8] with side panels [E1]
-part #12 in picture on page 106

	[E14]
	Captive Screws
	41
	Schroff
21101-101

	---
	-size M2.5
-length 12.3mm
-to connect back panel [E8] and front panels [E18],[E19],[E20] with connector bars [E3]
-part #13 in picture on page 106

	[E15]
	Sleeves for captive screws
	41
	Schroff
21100-464
	---
	-plastic sleeves for captive screws [E14]
-part #14 in picture on page 106

	[E16]
	Card guides
	36
	Schroff
24560-351
	---
	-plastic
-to hold FEB, DCM and Indicator cards
-plugged into connector bars [E3] and [E4]

	[E17]
	Front panel for 
Switches
	1
	Front Panel Express
	---
	-material aluminum
-finish: alodine (back), anodized (front)
-thickness: 2.5mm
-dimensional drawings: see page 110

	[E18]
	Front panel for 
indicator card
	1
	Front Panel Express
	---
	-material aluminum
-finish: alodine (back), anodized (front)
-thickness: 2.5mm
-dimensional drawings: see page 211
-screwed on indicator card

	[E19]
	Front panel for 
DCM card
	1
	Front Panel Express
	---
	-material aluminum
-finish: alodine (back), anodized (front)
-thickness: 2.5mm
-dimensional drawings: see page 212
-screwed on DCM card
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	[E20]
	Front panel for
FEB card
	16
	eMachineShop
	---
	-material aluminum
-finish: alodine
-thickness: 2.5mm
-dimensional drawings: see page 213
-screwed on FEB card

	[E21]
	Standoff Screws
	36
	Keystone
8403
	Digikey
8403K-ND
	-used to mount the front panels to the DCM, FEB, and Indicator cards 

	[E22]
	Screws
	4
	---
	McMaster-Carr
92005A071
	-size: M2.5
-length: 10mm
-used to mount the switch front panel [E17] to the connector bars [E3]

	[E23]
	DCM Key
	1
	UVA Shop
	---
	-mounted at bottom connector bar [E3] to prevent any other card except the DCM card from being used in this card slot

	[E24]
	Screws
	2
	---
	McMaster-Carr
92000A108
	-size: M2.5
-length: 14mm
-used to mount the DCM key [E23] to the bottom connector bar [E3]

	[E25]
	Strain relief bars
	2
	UVA Shop
	---
	-length: 17”
-tapped holes for #8-32 screws
-mounted to the side panels [E1] 

	[E26]
	Screws
	4
	---
	McMaster-Carr
90272A192
	-size: #8-32
-length: 3/8”
-used to mount the Strain relief bar [E25] to the side panels [E1]
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Other Components

	ID
	Description
	Quantity
	Manufacturer / Item #
	Distributor / Item #
	Comments

	[O1]
	High Voltage Connector Bulkhead
	1
	Pomona
5219
	Allied Electronics
885-6069
	-voltage 500 VRMS
-mounted at back panel [E9]
-datasheet: see page 116

	[O2]
	Low Voltage Connector
	1
	APP
6800G3
	C W Distribution
	-rated for 120A
-color: gray
-mounted at side panel [E1] 
-datasheet: see page 119

	[O3]
	Low Voltage Connector
	1
	APP
6326G5
	C W Distribution
	-rated for 175A
-color: blue
-mounted at side panel [E1] 
-datasheet: see page 121

	[O4a]
	Sense Cable Connector
	1
	Tyco Electronics
205203-3
	Allied Electronics
512-0110
	-receptacle (housing for sockets [O4b])
-9 positions
-mounted at back panel [E9] with screwblock kit [O4c]
-datasheet: see page 123

	[O4b]
	Socket Contacts
	4
	Tyco Electronics
66504-9
	Allied Electronics
512-2488
	-for sense cable connector [O4a] 
-for wire sizes 24-20AWG
-datasheet: see page 126

	[O4c]
	Screwblock Assembly Kit
	1
	Tyco Electronics
5205817-3
	Allied Electronics
845-0400
	-for sense cable connector [O4a] 
-datasheet: see page 128

	[O5]/
[O5a]
	High Voltage Switch / 
Contact Block
	1 of each
	Sprecher+Schuh
D7M-SM22 /
D7-X10 and D7-ALM
	McMaster-Carr
9209K551 /
9209K127
	-mounted at front panel [E17] 
-datasheet: see page 167

	[O6]
	Low Voltage Breaker
	1
	Blue Sea Systems
BS 7547
	D & B Marine
	-rated for 60A
-mounted at front panel [E17] 
-datasheet: see pages 172

	[O7]
	Low Voltage Breaker
	1
	Blue Sea Systems
BS 7549
	D & B Marine
	-rated for 100A
-mounted at front panel [E17] 
-datasheet: see page 172
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	[O8]
	Fuse holders
	4
	LittelFuse
03453LS2HXLN
	Mouser
576-03453LS2HXLN
	-for sense cables
-panel mount fuseholder
-for fuse size 3AB
-terminal: lug
-datasheet: see page 175

	[O9]
	Fuses
	4
	LittelFuse
0314.500HXP
	Mouser
576-0314.500HXP
	-for sense cables
-cylinder fuse
-fast acting, 0.5A, 250V
-size 3AB
-datasheet: see page 176

	[O10]
	Fuse Holder Connector
	8
	??????
	?????
	-rated for 300V
-used to connect sense cables and fuseholders [O8]
-datasheet: see page 122

	[O11]
	Crimp-on Wire Connector
	1
	---
	McMaster-Carr
7242K64
	-rated for 600V
-used to connect 22AWG and 18AWG high voltage cables
-datasheet: see page 137

	[O12a]
	Ring Terminals
	2
	Waytek
34000Tyco
52197
	Waytek
34000Mouser
571-52197
	-wire size: 6AWG
-stud size: #10
-material: tin plated copper
-for low voltage cables
-datasheet: see page 152

	[O12b3]
	Ring Terminals
	32
	Waytek
34001Tyco
330301
	Waytek
34001Mouser
571-330301
	-wire size: 62AWG
-stud size: ¼”#10
-material: tin plated copper
-for low voltage cables and ground cable
-datasheet: see page 152

	[O134]
	Ring Terminals
	12
	WaytekTyco
35020321600
	Waytek
35020Mouser
571-321600
	-wire size: 2AWG
-stud size: 1/43/8"
-material: tin plated copper
-for ground cable
-datasheet: see page 152

	[O14]
	Ring Terminals
	2
	Tyco 
330301
	Mouser
571-330301
	-wire size: 2AWG
-stud size: #10
-material: tin plated copper
-for low voltage cables
-datasheet: see page 153
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	[O15]
	Ring Terminals
	4
	RNYD1-6@E
	Allied Electronics
400-0002
	-wire size: 22-16AWG
-stud size: M6 (also 1/4")
-for sense cables and DCM cables
-datasheet: see page 154

	[O16]
	Swivel Nuts
	2
	CableCo
0270-0003
	---
	-wire size: 6AWG
-stud size: 1/4"-20
-used at breaker [O6] 
-datasheet: see page 139

	[O17]
	Swivel Nuts
	2
	CableCo
0270-0005
	---
	-wire size: 2AWG
-stud size:1/4"-20
-used at breaker [O7] 
-datasheet: see page 139

	[O18]
	Ground Connector Bar
	1
	Storm Copper
	---
	-tin plated copper
-dimensional drawing: see page 111
-mounted on side panel [E1]

	[O19a]/
[O19b]
	Bus Bar
	1 of each
	Storm Copper
	
	-used for 24V source / 3.3V source
-tin plated copper
-dimensional drawing: see page 201
-soldered on back plane

	[O20a]/
[O20b]/
[O20c]
	Bus Bar
	1 of each
	Storm Copper
	
	-used for 24V return / ground / 3.3V return 
-tin plated copper
-dimensional drawing: see page 205
-soldered on back plane

	[O21a]
	Screws
	2
	---
	McMaster-Carr
92941A624
	-size: 3/8”-16
-length: 1”
-material: brass
-used to mount ground connector bar [E18] to side panel [E1]

	[O21b]
	Nuts
	2
	---
	McMaster-Carr
92676A450
	-size: 3/8”-16
-material: brass
-used together with [O21a]

	[O21c]
	External-tooth lock washers
	2
	---
	McMaster-Carr
92164A031
	-size: 3/8”
-material: phosphor-bronze
-used together with [O21a]
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	[O21d]
	Split lock washers
	2
	---
	McMaster-Carr
93496A031
	-size: 3/8”
-material: silicon-bronze
-used together with [O21a]

	[O21e]
	Flat washers
	2
	---
	McMaster-Carr
92916A405
	-size: 3/8”, OD: 7/8”
-material: brass
-used together with [O21a]

	[O22]
	Screws
	20
	Brikksen
7985A4PH2.5X6
	---
	-size: M2.5
-length: 6mm
-used to mount the backplane to the connector bars [E4]

	[O23a]
	Screws
	4
	---
	McMaster-Carr
93516A539
	-size: 1/4"-20
-length: 5/8”
-material: silicon-bronze
-used for busbars [O19] and [O20]

	[O23b]
	Nuts
	4
	---
	McMaster-Carr
93439A610
	-size: 1/4"-20
-material: silicon-bronze
-used together with [O23a]

	[O23c]
	Split lock washers
	4
	---
	McMaster-Carr
93496A029
	-size: 1/4"
-material: silicon-bronze
-used together with [O23a]

	[O23d]
	Flat washers
	4
	---
	McMaster-Carr
93496A029
	-size: 1/4", OD: 11/16”
-material: silicon-bronze
-used together with [O23a]

	[O24]
	Ground Braids[footnoteRef:7] [7:  See also cable section] 

	2 x 5.5”
	Erico
557240
	---
	-size: 15-16
-connects the bus bars [O20] (see [C8] and [C9])
-datasheet: see page 200

	[O25]
	Lugs for Ground Braids
	4
	Erico
557180
	---
	-for ground braid size 15-16
-used to terminate the ends of the ground braids [O24] 
-datasheet: see page 200
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	[O26a]
	Screws
	4
	---
	McMaster-Carr
92453A294
	-size: #12-24
-length: 3/4"
-material: brass
-used to connect the ground braids [O24] to the bus bars [O20]

	[O26b]
	Nuts
	4
	---
	McMaster-Carr
92671A013
	-size: #12-24
-material: brass
-used together with [O26a]

	[O26c]
	Split lock washers
	4
	---
	McMaster-Carr
93496A418
	-size: #12
-material: silicon-bronze
-used together with [O26a]

	[O26d]
	Flat washers
	4
	---
	McMaster-Carr
92916A370
	-size: #12, OD: 9/16”
-material: brass
-used together with [O26a]

	[O27]
	DCM Plug
	1
	Tyco
172165-1
	Mouser
571-1721651
	-2 position socket housing
-voltage rating: 600V
-connects the DCM cables to the backplane 
-datasheet: see pages 132

	[O28]
	HV Plug
	1
	Tyco
172166-1
	Mouser
571-1721661
	-3 position socket housing
-voltage rating: 600V
-connects the high voltage cables to the 
-center position is not used
-datasheet: see pages 132

	[O29]
	Connectors Sockets
	4
	Tyco
1-770988-0
	Mouser
571-1-770988-0
	-for wire size 22-18AWG
-voltage: 600V
-maximum current: 9.5A
-used to terminate the DCM cables and high voltage cables and put into the 2/3 pin housings [O27]/[O28] 
-datasheet: see page 135
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	[O30a]
	Screws
	2
	---
	McMaster-Carr
90272A249
	-size: #10-24
-length: 1-1/4”
-used to mount low voltage connector [O2] to side panel [E1]

	[O30b]
	Nuts
	2
	---
	McMaster-Carr
90480A011
	-size: #10-24
-used together with [O30a]

	[O30c]
	Split lock washers
	2
	---
	McMaster-Carr
91102A740
	-size: #10
-used together with [O30a]

	[O30d]
	Flat washers
	2
	---
	McMaster-Carr
91090A103
	-size: #10
-used together with [O30a]

	[O31a]
	Screws
	2
	---
	McMaster-Carr
90272A546
	-size: 1/4"-20
-length: 1-1/4”
-used to mount low voltage connector [O3] to side panel [E1]

	[O31b]
	Nuts
	2
	---
	McMaster-Carr
90480A029
	-size: 1/4"-20
-used together with [O31a]

	[O31c]
	Split lock washers
	2
	---
	McMaster-Carr
91104A029
	-size: 1/4"
-used together with [O31a]

	[O31d]
	Flat washers
	2
	---
	McMaster-Carr
91090A105
	-size: 1/4"
-used together with [O31a]


Table 7 (continued)
Components of Power Distribution Box



Internal Cables

	ID
	AWG
	Color
	Length
	From
	To
	Manufacturer or Distributor / Item #
	Comments

	[C1]
	6
	yellow
	25cm
	-120A low voltage connector [O2] (source pin: bottom)
-terminated with contact pins APP 6811G3 which are part of the item [O2]
	-60A breaker [O6] (bottom stud)
-terminated with swivel nut [O16]
	CableCo
HV6-85-4
	-24V source
-max current: 85A
-datasheet: see page 184

	[C2]
	2
	red
	25cm
	-175A low voltage connector [O3] (source pin: bottom) 
-terminated with contact pins APP 947 which are part of the item [O3]
	-100A breaker [O7] (bottom stud)
-terminated with swivel nut [O17]
	CableCo
HV2-140-2
	-3.3V source
-max current: 140A
-datasheet: see page 184

	[C3]
	6
	yellow
	52cm
	-60A breaker [O6] (top stud)
-terminated with swivel nut [O16]
	-top source busbar [O19a] via screw [O23a]
-terminated with ring terminal [O12]
	CableCo
HV6-85-4
	-24V source
-max current: 85A
-datasheet: see page 184

	[C4]
	2
	red
	52cm
	-100A breaker [O7] (top stud)
-terminated with swivel nut [O17]
	-bottom source busbar [O19b] via screw [O23a]
-terminated with ring terminal [O13]
	CableCo
HV2-140-2
	-3.3V source
-max current: 140A
-datasheet: see page 184

	[C5]
	6
	black
	14cm
	-120A low voltage connector [O2] (source pin: top)
-terminated with contact pins APP 6811G3 which are part of the item [O2]
	-top return busbar [O20a] via screw [O23a] (left hole)
-terminated with ring terminal [O12]
	CableCo
HV6-85-0
	-24V return
-max current: 85A
-datasheet: see page 184

	[C6]
	2
	black
	13cm
	-175A low voltage connector [O3] (source pin: top) 
-terminated with contact pins APP 947 which are part of the item [O3]
	-bottom return busbar [O20c] via screw [O23a] (left hole)
-terminated with ring terminal [O13]
	CableCo
HV2-140-0
	-3.3V return
-max current: 140A
-datasheet: see page 184

	[C7]
	2
	black
	9cm
	-ground (center) busbar [O20b] via screw [O23a] (right hole) 
-terminated with ring terminal [O13]
	-ground connector bar [O18] via screw [O21a] (inside hole)
-terminated with ring terminal [O14]
	CableCo
HV2-140-0
	-ground
-max current: 140A
-datasheet: see page 184

	[C8]
	braids
	
	14cm
	top return busbars [O20a] 
(center hole)
	ground (center) busbar [O20b]
(center hole)
	Erico
557240
	-ground
-datasheet: see page 200

	[C9]
	braids
	
	14cm
	bottom return busbars [O20c] 
(center hole)
	ground (center) busbar [O20b]
(center hole)
	Erico
557240
	-ground
-datasheet: see page 200
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	[bookmark: _Ref269685976][C10a][footnoteRef:8] [8:  Cables [C10a],[C10b],[C10c] form a twisted pair with cable [C11].] 

	22
	orange
	38cm
	triaxial bulkhead [O1]
(soldered at center conductor)
	connected to [C10b] via crimp-on wire connector [O11]
	McMaster-Carr
7587K819
	-high voltage source
-voltage: 600VAC
-datasheet: see page 185

	[C10b]8
	18
	orange
	12cm
	connected to [C10a] via crimp-on wire connector [O11]
	high voltage switch [O5a]
	McMaster-Carr
71245K101
	-high voltage source
-voltage: 600VAC
-datasheet: see page 185

	[C10c]8
	18
	orange
	16cm
	high voltage switch [O5a]
	-3 pin housing [O28] at backplane (top pin - #1)
-terminated with socket [O29]
	McMaster-Carr
71245K101
	-high voltage source
-voltage: 600VAC
-datasheet: see page 185

	[C11]8
	22
	blue
	68cm
	triaxial bulkhead [O1]
(soldered at intermediate shield)
	-3 pin housing [O28] at backplane (bottom pin - #3)
-terminated with socket [O29]
	McMaster-Carr
7587K281
	-high voltage return
-voltage: 600VAC
-datasheet: see page 185

	[C12]
	18
	red
	14cm
	-60A breaker [O6] (bottom stud)
-terminated with ring terminal [O15] together with cable [C14a]
-uses same stud as cable [C1]
	-2 pin housing [O27] at backplane (bottom pin - #2)
-terminated with socket [O29]
	McMaster-Carr
7587K952
	-DCM cable (24V source)
-voltage: 300VAC
-datasheet: see page 187

	[C13]
	18
	black
	10cm
	-top return busbar [O20a] via screw [O23a] (left hole)
-terminated with ring terminal [O15] together with cable [C15a]
-uses same screw as cable [C5]
	-2 pin housing [O27] at backplane (top pin - #1)
-terminated with socket [O29]
	McMaster-Carr
7587K951
	-DCM cable (24V return)
-voltage: 300VAC
-datasheet: see page 187
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	[C14a]
	22
	red
	46cm
	-60A breaker [O6] (bottom stud)
-terminated with ring terminal [O15] together with cable [C12]
-uses same stud as cable [C1]
	-inline fuse holder [O8]
-connected via crimp-on wire connector [O10]
	McMaster-Carr
7587K932
	-sense cable (24V source) 
-voltage: 300VAC
-datasheet: see page 188

	[C14b]
	22
	red
	8cm
	-inline fuse holder [O8]
-connected via crimp-on wire connector [O10]
	-sense cable connector [O4a] 
(pin #4)
-terminated with socket [O4b]
	McMaster-Carr
7587K932
	-sense cable (24V source) 
-voltage: 300VAC
-datasheet: see page 188

	[C15a]
	22
	black
	28cm
	-top return busbar [O20a] via screw [O23a] (left hole)
-terminated with ring terminal [O15] together with cable [C13]
-uses same screw as cable [C5]
	-inline fuse holder [O8]
-connected via crimp-on wire connector [O10]
	McMaster-Carr
7587K931
	-sense cable (24V return)
-voltage: 300VAC
-datasheet: see page 188

	[C15b]
	22
	black
	8cm
	-inline fuse holder [O8]
-connected via crimp-on wire connector [O10]
	-sense cable connector [O4a] 
(pin #9)
-terminated with socket [O4b]
	McMaster-Carr
7587K931
	-sense cable (24V return)
-voltage: 300VAC
-datasheet: see page 188

	[C16a]
	22
	green
	46cm
	-100A breaker [O7] (bottom stud)
-terminated with ring terminal [O15]
-uses same stud as cable [C2]
	-inline fuse holder [O8]
-connected via crimp-on wire connector [O10]
	McMaster-Carr
7587K45
	-sense cable (3.3V source)
-voltage: 300VAC
-datasheet: see page 188

	[C16b]
	22
	green
	8cm
	-inline fuse holder [O8]
-connected via crimp-on wire connector [O10]
	-sense cable connector [O4a] 
(pin #2)
-terminated with socket [O4b]
	McMaster-Carr
7587K45
	-sense cable (3.3V source)
-voltage: 300VAC
-datasheet: see page 188

	[C17a]
	22
	white
	24cm
	-bottom return busbar [O20c] via screw [O23a] (left hole)
-terminated with ring terminal [O15]
-uses same screw as cable [C6]
	-inline fuse holder [O8]
-connected via crimp-on wire connector [O10]
	McMaster-Carr
7587K934
	-sense cable (3.3V return)
-voltage: 300VAC
-datasheet: see page 188

	[C17b]
	22
	white
	8cm
	-inline fuse holder [O8]
-connected via crimp-on wire connector [O10]
	-sense cable connector [O4a] 
(pin #6)
-terminated with socket [O4b]
	McMaster-Carr
7587K934
	-sense cable (3.3V return)
-voltage: 300VAC
-datasheet: see page 188
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External Cables

	ID
	Description
	Quantity
	Manufacturer / Item #
	Distributor / Item #
	Comments

	[P1a]/
[P1b]
	6AWG welding cable (yellow)
	1 of each
	Tristar
	----
	-for 24V source
-from PS to breaker panel [a] and from breaker panel to PDB [b]
-terminated at PS with swivel nutsring terminals [P12]
-terminated at breakers [P9] at breaker panel [P11] with swivel nutsring terminals [P7]
-terminated at PDB with contact pins APP 6811G3 which are part of the connector [P5]
-datasheet: page 189

	[P2a]/
[P2b]
	6AWG welding cable (black)
	1 of each
	Tristar
	----
	-for 24V return
-from PS to breaker panel [a] and from breaker panel to PDB [b]
-terminated at PS with swivel nutsring terminals [P12]
-terminated at breakers [P9] at breaker panel [P11] with swivel nutsring terminals [P7]
-terminated at PDB with contact pins APP 6811G3 which are part of the connector [P5]
-datasheet: page 189

	[P3a]/
[P3b]
	2AWG welding cable (red)
	1 of each
	Tristar
	----
	-for 3.3V source
-from PS to breaker panel [a] and from breaker panel to PDB [b]
-terminated at PS with swivel nutsring terminals [P13]
-terminated at breakers [P10] at breaker panel [P11] with swivel nutsring terminals [P8]
-terminated at PDB with contact pins APP 947 which are part of the connector [P6]
-datasheet: page 189

	[P4a]/
[P4b]
	2AWG welding cable (black)
	1 of each
	Tristar
	----
	-for 3.3V return
-from PS to breaker panel [a] and from breaker panel to PDB [b]
-terminated at PS with swivel nutsring terminals [P13]
-terminated at breakers [P10] at breaker panel [P11] with swivel nutsring terminals [P8]
-terminated at PDB with contact pins APP 947 which are part of the connector [P6]
-datasheet: page 189


[bookmark: _Ref270369087][bookmark: _Toc318198886]Table 8
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	[P5]
	Low Voltage Connector
	1
	APP
6800G3
	C W Distribution
	-rated for 120A
-color: gray
-mates with [O2] at PDB
-contact pins APP 6811G3 (which are part of the connector [P5]) terminates cables [P1b] and [P2b]
-datasheet: see page 119

	[P6]
	Low Voltage Connector
	1
	APP
6326G5
	C W Distribution
	-rated for 175A
-color: blue
-mates with [O3] at PDB
-contact pins APP 947 (which are part of the connector [P6]) terminates cables [P3b] and [P4b]
-datasheet: see page 121

	[P7]
	Swivel Nuts
	4
	CableCo
0270-0003
	---
	-wire size: 6AWG
-stud size: 1/4"-20
-used at breaker [P9] to terminate cables [P1a], [P1b], [P2a] and [P2b]
-datasheet: see page 139

	[P8]
	Swivel Nuts
	4
	CableCo
0270-0005
	---
	-wire size: 2AWG
-stud size:1/4"-20
-used at breaker [P10] to terminate cables [P3a], [P3b], [P4a],  and [P4b]
-datasheet: see page 139

	[P9]
	Low Voltage Breaker
	2
	Blue Sea Systems
BS 7547
	D & B Marine
	-rated for 60A
-mounted at breaker panel [P11]
-datasheet: see page 172

	[P10]
	Low Voltage Breaker
	2
	Blue Sea Systems
BS 7549
	D & B Marine
	-rated for 100A
-mounted at breaker panel [P11]
-datasheet: see page 172

	[P11]
	Breaker BoxPanel
	1
	UVA Shop---
	---
	- See page 24 for a detailed description
- See page 


Table 8 (continued)
External Cables



	[P12]
	Swivel Nuts
	4
	CableCo
0270-0041
	---
	-wire size: 6AWG
-stud size: M6
-used at PS  to terminate cables [P1a] and [P2a]
-datasheet: see page 139

	[P13]
	Swivel Nuts
	4
	CableCo
0270-0036
	---
	-wire size: 2AWG
-stud size:M6
-used at PS  to terminate cables [P3a] and [P4a]
-datasheet: see page 139

	[P14]
	Triaxial cable
	1
	Belden
9222 004500
	Mouser
566-9222-500-04
	-connects the HV breakout boxpatch panel with the PDB
-operating voltage: 1400 VRMS
-terminated at both ends with triaxial connectors [P15]
-datasheet: see page 190

	[P15]
	Triaxial connector
	2
	Pomona 
5218
	Allied Electronics
885-5218
	-operating voltage: 500 VRMS
-used to terminate triaxial cables [P14]
-mates with triaxial bulkheads [O1] at the PDB and [H10] at the back of the breakout boxpatch panel
-datasheet: see page 117

	[P16]
	Sense cable
	1
	Belden 
8723
	---
	-2 twisted pairs of 22AWG
-terminated with pins [P17b] in connector [P17a] (at PDB)
-mates with receptacle [O4a] at PDB
-connects the PDB with the sense cable connectors at the PS
-red conductor: 24V source, pin 4 at connector [P17a]
-black conductor: 24V return,. pin 9 at connector [P17a]
-green conductor: 3.3V source,. pin 2 at connector [P17a]
-white conductor: 3.3V return,. pin 6 at connector [P17a]
-datasheet: see page 193

	[P17a]
	Sense cable connector
	1
	Tyco
205204-4
	Allied Electronics
512-0105
	-plug (housing for pins [P17b])
-9 positions
-mates with receptacle [O4a] at PDB
-for sense cable [P16]
-red conductor: 24V source, pin 4
-black conductor: 24V return,. pin 9
-green conductor: 3.3V source,. pin 2
-white conductor: 3.3V return,. pin 6
-datasheet: see page 123
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	[P17b]
	Pins
	4
	Tyco 
66506-9
	Allied Electronics
512-2486
	-for sense cable connector [P17a] 
-for wire sizes 24-20AWG
-terminates single conductors of [P16]
-datasheet: see page 126

	[P17c]
	Cable Clamps
	1
	Tyco
5748676-1
	Allied Electronics
374-8768
	-for sense cable connector [P17a]
-datasheet: see page 130

	[P17d]
	Jackscrew
	1 pair
	Tyco
747784-8
	Allied Electronics
512-2580
	-for sense cable connector [P17a]
-datasheet: see page 130

	[P18]
	FEB cables
	64
	Belden 
27600A
	VEC
	-connects the PDB with the FEBs
-6 conductors of 18AWG 
-voltage rating: 600V
-orange conductor: 3.3V (FEB) source, pin 4 at [P19[
-yellow conductor: 3.3V (FEB) return, pin 1 at [P19[
-blue conductor: 24V (TEC) source, pin 5 at [P19[
-brown conductor: 24V (TEC) return, pin 2 at [P19[
-red conductor: 450V (APD) source, pin 6 at [P19[
-black conductor: 450V (APD) return, pin 3 at [P19[
-terminated with sockets [P22] in connector [P19]
-datasheet: see page 196

	[P19]
	FEB plug
	128
	Tyco 
172168-1
	Mouser
571-1721681
	-6 position socket housing
-voltage rating: 600V
-connects the FEB cables [P18] to the PDB and FEBs
-orange conductor: 3.3V (FEB) source, pin 4
-yellow conductor: 3.3V (FEB) return, pin 1
-blue conductor: 24V (TEC) source, pin 5
-brown conductor: 24V (TEC) return, pin 2
-red conductor: 450V (APD) source, pin 6
-black conductor: 450V (APD) return, pin 3
-datasheet: see page 132
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	[P20]
	DCM cable
	1
	Advanced Digital Cable
911802
	VEC
	-2 conductors of 18AWG
-voltage rating: 300V
-used to connect the PDB with the DCM
-red conductor: 24V source, pin 2 at [P21]
-black conductor: 24V return, pin 1 at [P21]
-terminated with sockets [P22] in plug [P21]
-datasheet: see page 199

	[P21]
	DCM plug
	128
	Tyco 
172168-1
	Mouser
571-1721681
	-2 position socket housing
-voltage rating: 600V
-connects the DCM cables [P20] to the PDB and DCM
-red conductor: 24V source, pin 2
-black conductor: 24V return, pin 1
-datasheet: see page 132

	[P22]
	Connectors Socket
	768+4
	Tyco
1-770988-0
	Mouser
571-1-770988-0
	-for wire size 22-18AWG
-voltage: 600V
-maximum current: 9.5A
-used to terminate the FEB cables [P18] and put into the 6 socket housings [P19] 
-used to terminate the DCM cables [P20] and put into the 2 socket housings [P21] 
-datasheet: see page 135
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Backplane

	Item
	Qty
	Reference
	Part
	PCB Footprint
	Description
	Dist Order Code
	Distrib.
	Primary Manufacturer+
P/N
	Secondary Manufacturer+
P/N

	1
	18
	J209,J210,
J211,J212,
J213,J214,
J215,J216,
J217,J218,
J219,J220,
J221,J222,
J223,J224,
J225,J226
	CON24A  
	connv24w55p217_165_2x12
	Header, 24 POS, 4.2mm, 600VAC/600VDC, 5.0A, Female, Thru-Hole
	15247243
	Arrow
	Molex 0015247243
Datasheet: page 143
	

	2
	1
	J205
	1-770872-1  
	connv2w55p163_1x2
	Header MINI MATE-N-LOK (2 pin, 600VAC/600VDC, 9.5-3A, vert, gold, thru-hole)
	A33330-ND
	Digikey
	Tyco: 
1-770872-1
Datasheet: page 137
	

	3
	1
	J208
	1-770873-1  
	connv3w55p163_1x3
	Header MINI MATE-N-LOK (3 pin, 600VAC/600VDC, 8.5-3A, vert, gold, thru-hole)
	A33332-ND
	Digikey
	Tyco: 
1-770873-1
Datasheet: page 137
	

	4
	1
	R1
	0 500V 0.5W
	RES1000_42
	RES 0 OHM 1/2W JUMPER
	660-Z25YC
	Mouser
	KOA Speer: Z25YC
	

	5
	1
	R2
	20M 3.5kV 0.5W
	RES600_42
	RES 20M OHM METAL FILM .50W 3.5kVDC 5%
	PPCHHJ20MCT-ND
	Digikey
	Vishay: VR37000002005JR500
	

	6
	2
	J201,J203
	Busbar_
source  
	busbar18w200p800_1x18
	Bus bar for voltage sources (1.150 in)
	XXX
	XXX
	Storm Copper: XXX
	

	7
	3
	J202,J204,
J207
	Busbar_
return  
	busbar18w200p800_1x18
	Bus bar for voltage returns and ground (1.650 in)
	XXX
	XXX
	Storm Copper: XXX
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Indicator Card

	Item
	Qty
	Reference
	Part
	PCB Footprint
	Description
	Dist Order Code
	Distrib.
	Primary Manufacturer+
P/N
	Secondary Manufacturer+
P/N

	1
	1
	C1
	0.1u 630V 
	BOXCAP 590 40 710X360
	CAP METAL POLYPRO .1UF 630V 5%
	P12158-ND
	Digikey
	Panasonic: ECW-F6104JL
	

	2
	2
	FS1,FS2
	0.1A  
	
	Fuse (LEDs, 0.1A, 250V TR5)
	WK3027BK-ND
	Digikey
	Littelfuse.
Wickmann: 37301000410
	

	3
	2
	F1,F2
	56000001319  
	TR5 
	Fuseholder TR5 machine contacts
	WK0001-ND
	Digikey
	Littelfuse.
Wickmann: 56000001319
	

	4
	1
	J1
	0015246243  
	15-24-6243 SPECIAL
	Header, 24 POS, 4.2mm, 600VAC/600VDC, 5.0A, Male, Rt. Ang, Sel. Gold, Thru-Hole
	15246243
	Arrow
	Molex: 0015246243
	Molex: 0015249245
Datasheet: page 147

	5
	1
	R6
	4.3k 350V 0.5W
	RES_1/2W 600 150 36 AX
	RES 4.3K OHM 1/2W 5% CARBON FILM
	4.3KH-ND
	Digikey
	Yageo: 
CFR-50JB-4K3
	

	6
	1
	R7
	820  
	RES_1/4W 500 80 31 AX
	RES 820 OHM 1/4W 5% CARBON FILM
	820QBK-ND
	Digikey
	Yageo: 
CFR-25JB-820R
	

	7
	1
	R8
	51k 750V 3W
	RES_3W 1000 100 46 AX
	RES 51k OHM METAL FILM 3W 750VDC 5%
	PPC51KW-3JCT-ND
	Digikey
	Vishay: PR03000205102JAC00
	

	8
	1
	R9
	10M 3.5kV 0.5W
	RES_1/2W 600 150 36 AX
	RES 10M OHM METAL FILM .50W 3.5kVDC 5%
	PPCHJ10MCT-ND
	Digikey
	Vishay: HVR3700001005JR500
	

	9
	1
	Q1
	STQ1NK80ZR-AP  
	TO92 100 60 31 123
	MOSFET, N-CH, 800V, 0.3A, TO-92
	497-6197-1-ND
	Digikey
	ST Micro: STQ1NK80ZR-AP
	

	10
	1
	D1
	P6KE56A  
	DIODE_1W 500 80 46 AX 21
	TVS DIODE, OVP, CLAMPING, 48V
	512-P6KE56A
	Mouser
	Fairchild: P6KE56A
	

	11
	1
	D2
	HLMP-4719  
	LED_SSF-LXH100ID
	LED, 5MM, YLW DIFFUSED
	516-1326-ND
	Digikey
	Avago: HLMP-4719
	

	12
	1
	D4
	HLMP-4740-A00B2  
	LED_SSF-LXH100ID
	LED, 5MM, GREEN DIFFUSED, RT ANG
	516-1767-ND
	Digikey
	Avago: HLMP-4740-A00B2
	

	13
	1
	SU1
	HLMP-5029  
	
	HOUSING RA FOR 5MM HIGH DOME LED
	516-1395-ND
	Digikey
	Avago: HLMP-5029
	

	14
	1
	D3
	HLMP-D150-C00B2  
	LED_SSF-LXH100ID
	LED, 5MM, RED DIFFUSED, RT ANG
	516-1768-ND
	Digikey
	Avago: HLMP-D150-C00B2
	

	15
	2
	M1,M2
	7774  
	KEYSTONE-7774
	PCB SCREW TERM MOUNTING BRACKET, 4-40 THREAD
	534-7774
	Mouser
	Keystone: 7774
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[bookmark: _Toc318198621]
DCM Card

	Item
	Qty
	Reference
	Part
	PCB Footprint
	Description
	Dist Order Code
	Distrib.
	Primary Manufacturer+
P/N
	Secondary Manufacturer+
P/N

	1
	2
	C3,C8
	0.1u 630V 
	BOXCAP 590 40 710X360
	CAP METAL POLYPRO .1UF 630V 5%
	P12158-ND
	Digikey
	Panasonic: ECW-F6104JL
	

	2
	5
	C1,C4,C6,
C9,C11
	0.1u 50V 
	DISCCAP 200 80 31 200X100
	Capacitor 3.3V, 24V (0.1uF, 50V)
	478-3193-ND
	Digikey
	AVX: SR215E104MAR
	

	3
	5
	C2,C5,C7,
C10,C12
	10u 50V 
	CAP_EL 80 65 31 RAD 200
	Capacitor 3.3V, 24V (10uF, 50V, 105C, 1000hr)
	P5567-ND
	Digikey
	Panasonic: ECA-1HHG100
	

	4
	2
	D2,D3
	5KP7.5A  
	DIODE_6A 600 200 63 AX 21
	DIODE TVS 7.5V 5000W AXL UNI 5%
	5KP7.5ALFCT-ND
	Digikey
	LittleFuse: 5KP7.5A
	Vishay: 5KP7.5A

	5
	2
	FS2,FS4
	1.0A  
	
	Fuse (24V, 1.0A, 250V TR5)
	WK3048BK-ND
	Digikey
	Littelfuse.
Wickmann: 37311000410
	

	6
	2
	FS3,FS5
	2.0A  
	
	Fuse (3.3V, 2.0A, 250V TR5)
	WK3057BK-ND
	Digikey
	Littelfuse.
Wickmann: 37312000410
	

	7
	1
	FS1
	6.3A  
	
	Fuse (24V, 6.3A, 250V TR5)
	WK3066BK-ND
	Digikey
	Littelfuse.
Wickmann: 37316300410
	

	8
	5
	F1,F2,F3,
F4,F5
	56000001319  
	TR5 
	Fuseholder TR5 machine contacts
	WK0001-ND
	Digikey
	Littelfuse.
Wickmann: 56000001319
	

	9
	1
	J1
	0015246243  
	15-24-6243 SPECIAL
	Header, 24 POS, 4.2mm, 600VAC/600VDC, 5.0A, Male, Rt. Ang, Sel. Gold, Thru-Hole
	15246243
	Arrow
	Molex: 0015246243
	Molex: 0015249245
Datasheet: page 147

	10
	1
	J2
	1-770966-1  
	1-770966-1
	Header MINI MATE-N-LOK (2 pin, 600VAC/600VDC, 9.5-3A, rt ang, gold, thru-hole)
	A32472-ND
	Digikey
	Tyco: 
1-770966-1
Datasheet: page 140
	

	11
	2
	J3,J4
	1-770969-1  
	1-770969-1 SPECIAL
	Header MINI MATE-N-LOK (6 pin, 600VAC/600VDC, 7-2.5A, rt ang, gold, thru-hole)
	A32476-ND
	Digikey
	Tyco: 
1-770969-1
Datasheet: page 140
	

	12
	6
	Q1,Q2,Q3,
Q4,Q5,Q6
	KSP44  
	TO92 100 60 31 123
	TRANS BJT NPN SMALL SIGNAL, VCE 400VDC MAX
	512-KSP44TF
	Mouser
	Fairchild: KSP44TF
	On Semi: MPSA44
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	13
	3
	R1,R5,R10
	4.3k 350V 0.5W
	RES_1/2W 600 150 36 AX
	RES 4.3K OHM 1/2W 5% CARBON FILM
	4.3KH-ND
	Digikey
	Yageo: 
CFR-50JB-4K3
	

	14
	2
	R6,R11
	300  
	RES_1/4W 500 80 31 AX
	RES 300 OHM 1/4W 5% CARBON FILM
	300QBK-ND
	Digikey
	Yageo: 
CFR-25JB-300R
	

	15
	2
	R4,R9
	3.9k 750V 3W
	RES_3W 1000 100 46 AX
	RES 3.9k OHM METAL FILM 3W 750VDC 5%
	PPC3.9KW-3JCT-ND
	Digikey
	Vishay: PR03000203901JAC00
	

	16
	4
	R2,R3,R7,R8
	1.6M 3.5kV 0.5W
	RES_1/2W 600 150 36 AX
	RES 1.6M OHM METAL FILM .50W 3.5kVDC 5%
	PPCHJ1.6MCT-ND
	Digikey
	Vishay: HVR3700001604JR500
	

	17
	1
	D1
	HLMP-4719  
	LED_SSF-LXH100ID
	LED, 5MM, YLW DIFFUSED
	516-1326-ND
	Digikey
	Avago: 
HLMP-4719
	

	18
	1
	SU1
	HLMP-5029  
	
	HOUSING RA FOR 5MM HIGH DOME LED
	516-1395-ND
	Digikey
	Avago: 
HLMP-5029
	

	19
	2
	LED1,LED2
	571-0132F  
	LED_571-01XX
	LED IND 2MM DUAL RA YLW/GRN DIFF
	350-1867-ND
	Digikey
	Dialight: 
571-0132F
	

	20
	2
	M1,M2
	7774  
	KEYSTONE-7774
	PCB SCREW TERM MOUNTING BRACKET, 4-40 THREAD
	534-7774
	Mouser
	Keystone: 7774
	


Table 11 (continued)
Components of DCM Card
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FEB Card

	Item
	Qty
	Reference
	Part
	PCB Footprint
	Description
	Dist Order Code
	Distrib.
	Primary Manufacturer+
P/N
	Secondary Manufacturer+
P/N

	1
	4
	C1,C6,C11,
C16
	0.1u 630V 
	BOXCAP 590 40 710X360
	CAP METAL POLYPRO .1UF 630V 5%
	P12158-ND
	Digikey
	Panasonic: ECW-F6104JL
	

	2
	8
	C2,C4,C7,
C9,C12,C14,
C17,C19
	0.1u 50V 
	DISCCAP 200 80 31 200X100
	Capacitor 3.3V, 24V (0.1uF, 50V)
	478-3193-ND
	Digikey
	AVX: SR215E104MAR
	

	3
	8
	C3,C5,C8,
C10,C13,
C15,C18,C20
	10u 50V 
	CAP_EL 80 65 31 RAD 200
	Capacitor 3.3V, 24V (10uF, 50V, 105C, 1000hr)
	P5567-ND
	Digikey
	Panasonic: ECA-1HHG100
	

	4
	4
	D3,D4,D5,D6
	5KP7.5A  
	DIODE_6A 600 200 63 AX 21
	DIODE TVS 7.5V 5000W AXL UNI 5%
	5KP7.5ALFCT-ND
	Digikey
	LittleFuse: 5KP7.5A
	Vishay: 5KP7.5A

	5
	4
	FS1,FS3,
FS5,FS7
	1.0A  
	
	Fuse (24V, 1.0A, 250V TR5)
	WK3048BK-ND
	Digikey
	Littelfuse.
Wickmann: 37311000410
	

	6
	4
	FS2,FS4,
FS6,FS8
	2.0A  
	
	Fuse (3.3V, 2.0A, 250V TR5)
	WK3057BK-ND
	Digikey
	Littelfuse.
Wickmann: 37312000410
	

	7
	8
	F1,F2,F3,
F4,F5,F6,
F7,F8
	56000001319
	TR5 
	Fuseholder TR5 machine contacts
	WK0001-ND
	Digikey
	Littelfuse.
Wickmann: 56000001319
	

	8
	1
	J1
	15246243
	15-24-6243 SPECIAL
	Header, 24 POS, 4.2mm, 600VAC/600VDC, 5.0A, Male, Rt. Ang, Sel. Gold, Thru-Hole
	15246243
	Arrow
	Molex: 0015246243
	Molex: 0015249245
Datasheet: page 147

	9
	4
	J2,J3,J4,J5
	1-770969-1  
	1-770969-1 SPECIAL
	Header MINI MATE-N-LOK (6 pin, 600VAC/600VDC, 7-2.5A, rt ang, gold, thru-hole)
	A32476-ND
	Digikey
	Tyco: 1-770969-1
Datasheet: page 140
	

	10
	12
	Q1,Q4,Q5,
Q6,Q9,Q10,
Q11,Q14,
Q15,Q16,
Q19,Q20
	KSP44  
	TO92 100 60 31 123
	TRANS BJT NPN SMALL SIGNAL, VCE 400VDC MAX
	512-KSP44TF
	Mouser
	Fairchild: KSP44TF
	On Semi: MPSA44

	11
	4
	R7,R14,R21,
R28
	4.3k 350V 0.5W
	RES_1/2W 600 150 31 AX
	RES 4.3K OHM 1/2W 5% CARBON FILM
	4.3KH-ND
	Digikey
	Yageo: 
CFR-50JB-4K3
	

	12
	4
	R8,R15,R22,
R29
	300
	RES_1/4W 500 80 31 AX
	RES 300 OHM 1/4W 5% CARBON FILM
	300QBK-ND
	Digikey
	Yageo: 
CFR-25JB-300R
	

	13
	4
	R5,R12,R19,
R26
	3.9k 750V 3W
	RES_3W 1000 100 46 AX
	RES 3.9k OHM METAL FILM 3W 750VDC 5%
	PPC3.9KW-3JCT-ND
	Digikey
	Vishay: PR03000203901JAC00
	

	14
	8
	R2,R4,R9,
R11,R16,
R18,R23,R25
	1.6M 3.5kV 0.5W
	RES_1/2W 600 150 36 AX
	RES 1.6M OHM METAL FILM .50W 3.5kVDC 5%
	PPCHJ1.6MCT-ND
	Digikey
	Vishay: HVR3700001604JR500
	

	15
	4
	D7,D8,D9,
D10
	571-0132F  
	LED_571-01XX
	LED IND 2MM DUAL RA YLW/GRN DIFF
	350-1867-ND
	Digikey
	Dialight: 
571-0132F
	

	16
	2
	M1,M2
	7774
	KEYSTONE-7774
	PCB SCREW TERM MOUNTING BRACKET, 4-40 THREAD
	534-7774
	Mouser
	Keystone: 7774
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High Voltage Breakout BoxPatch Panel

	ID
	Description
	Quantity
	Manufacturer / Item #
	Distributor / Item #
	Comments

	[H1]
	Enclosure
	1
	Enclosures And Cases
	---
	-rack mount enclosure for a 19" relay rack
-height: 12U
-material: natural aluminum
-dimensional drawings of front and rear panel: see pages 113 - 114

	[H2]
	PS to breakout boxpatch panel cable
	11 (2) [footnoteRef:9] [9: ] 

	Kerpen
76130005
(SL-V2YCEH 37XAWG26/7)
	ISEG
	-37 conductors, stranded, tinned copper
-size of each conductor: 26 AWG
-wire insulation diameter of each conductor: 0.051"
-voltage: 6kV
-terminated by manufacturer on one side with a REDEL 51 pin connector (see data sheet on page 156)
-single conductors terminated with sockets [H5] in plug [H3]
-datasheet: page 201

	[H3] / [H3a]
	REDEL connector and pinsMetrimate Plugs /
Strain relief
	1 (2)9
	---Tyco Electronics
207019-1 /
207604-1
	---Mouser
571-2070191 /
571-2076041
	- Socket/housing for 51 conductor cable connection.
- pins included
- available from power supply manufacturer/distributer
- datasheet: page 143-socket housing / strain relief for socket housing
-36 positions
-material: thermoplastic
-voltage: 600 VAC
-used to terminate the cable [H2] at the side of the breakout box
-datasheet: see page 145

	[H4]
	Metrimate Receptacles
	2
	Tyco Electronics
207020-1
	Mouser
571-2070201
	-pin housing
-36 positions
-material: thermoplastic
-voltage: 600 VAC
-mounted in cutouts of frontpanel of enclosure [H1]
-datasheet: see page 145

	[H5]
	Sockets
	34 (68) 9
	Tyco Electronics
66109-4
	Mouser
571-661094
	-for wire size 26-24 AWG
-for wire insulation diameter 0.035"-0.055"
-used to terminate single conductors of cable [H2]
-used in plugs [H3]
-datasheet: see page 149

	[H6]
	Pins
	34 (68) 9
	Tyco Electronics
66566-4
	Mouser
571-665664
	-for wire size 24-20 AWG
-for wire insulation diameter 0.060"-0.120"
-used to terminate wires [H7a]/[H7b]/[H8]
-used in receptacle [H4]
-datasheet: see page 149

	[bookmark: _Ref270325615]
[H7a] / [H7b]
	HV Wires
	16 x 8"
	---
	McMaster-Carr
7587K622 / 7587K161
	-26 AWG
-color: orange (for 450V source) / blue (for 450V return)
-both wires are used as twisted pairs
-single conductor, stranded, tinned copper
-voltage rating: 600 VAC
-outside diameter: 0.095"
-on one side is terminated with pins [H6] in receptacle [H4]
-other side is soldered to triaxial bulkheads [H10] (orange at center conductor / blue at intermediate shield)
-datasheet: see page 185

	[H8]
	Safety loop wires
	1 x 2"
	---
	McMaster-Carr
7587K589[footnoteRef:10] [10:  This is not the current wire specification.] 

	-22 AWG
-color: Black
-single conductor, stranded, tinned copper
-voltage rating: 600 VAC
-outside diameter: 0.095"
-terminated with pins [H6], and used at receptacle [H4]
-datasheet: see page 185

	[H10]
	Triaxial bulkheads
	16 (32) 9
	Pomona
5219
	Allied Electronics
885-6069
	-operating voltage: 500 VRMS
-pushed through cutouts of backpanel of enclosure [H1], and mounted in cutouts of insulating sheet [H9]
-center conductor (450V source) connected to orange wire [H7a]
-intermediate shield (450V return) connected to blue wire [H7b]
-ground lug (outer shield) connected to PCB [H19]
-datasheet: see page 116

	[H11]
	Triaxial connector
	32 (64) 9
	Pomona 5218
	Allied Electronics
885-5218
	-operating voltage: 500 VRMS
-used to terminate triaxial cables [H12]
-datasheet: see page 117

	[H13]
	Resistors
	16
	Stackpole Electronics
HVCB1206JDD1K00
	Digikey
HVCB1206JDD1K00CT-ND
	-1 k
-0.25 W
-datasheet: see page 180

	[H19]
	PCB
	1
	---
	---
	- Designed to provide a safety ground without creating a ground loop between the PDBs
- Each connection to ground is isolated by a 1 kΩ resistor

	[H17a] 
	Screws
	18
	---
	McMaster-Carr
91772A151
	-pan head, stainless steel
-used to mount the PCB [H19] to the inside of the backpanel of enclosure [H1]
-#6-32, length: 3/4"

	[H17b]
	Nuts
	18
	---
	McMaster-Carr
91841A007,
	-hex, stainless steel
-used together with screw [H17a]
-18-8, #6-32, 5/16” width

	[H17c]
	Washers
	36
	---
	McMaster-Carr
96659A102
	-unthreded, stainless steel
-used together with screw [H17a]
-18-8, #6, 3/8” 

	[H17d]
	Star washers
	18
	---
	McMaster-Carr
92146A540
	-stainless steel
-used together with screw [H17a]
-#6, OD 0.32"
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Table 13
Components of High Voltage Breakout Box


	
[H7a] / [H7b]
	HV Wires
	16 (32) 9 
x 8"
	---
	McMaster-Carr
7587K819 / 7587K281
	-22 AWG
-color: orange (for 450V source) / blue (for 450V return)
-both wires are used as twisted pairs
-single conductor, stranded, tinned copper
-voltage rating: 600 VAC
-outside diameter: 0.095"
-on one side is terminated with pins [H6] in receptacle [H4]
-other side is soldered to triax bulkheads [H10] (orange at center conductor / blue at intermediate shield)
-datasheet: see page 167

	[H8]
	Safety loop wires
	1 (2) 9 
x 2"
	---
	McMaster-Carr
7587K589[footnoteRef:11] [11: ] 

	-22 AWG
-color: yellow
-single conductor, stranded, tinned copper
-voltage rating: 600 VAC
-outside diameter: 0.095"
-terminated with pins [H6], and used at receptacle [H4]
-datasheet: see page 16710

	[H9]
	Insulating sheet
	1
	---
	McMaster-Carr
8557K152
	-material: G10/FR4
-thickness: 1/8” 
-mounted at the inside of the enclosure [H1] (at 1/4” distance) with the help of the screws, spacers, nuts, etc. [H17a-e]
-dimensional drawing: see 99

	[H10]
	Triax bulkheads
	16 (32) 9
	Pomona
5219
	Allied Electronics
885-6069
	-operating voltage: 500 VRMS
-pushed through cutouts of backpanel of enclosure [H1], and mounted in cutouts of insulating sheet [H9]
-center conductor (450V source) connected to orange wire [H7a]
-intermediate shield (450V return) connected to blue wire [H7b]
-ground lug (outer shield) connected to resistor [H13]
-datasheet: see page 101

	[H11]
	Triax connector
	32 (64) 9
	Pomona 5218
	Allied Electronics
885-5218
	-operating voltage: 500 VRMS
-used to terminate triax cables [H12]
-datasheet: see page 102

	[H12]
	Triax cable
	16 (329
	Belden
9222 004500
	Mouser
566-9222-500-04
	-operating voltage: 1400 VRMS
-terminated at both ends with triax connectors [H11]
-datasheet: see page 171


[bookmark: _Toc317674913][bookmark: _Toc317848148][bookmark: _Toc317848422][bookmark: _Toc318110294][bookmark: _Toc318193368][bookmark: _Toc318193701][bookmark: _Toc318194138][bookmark: _Toc318194487][bookmark: _Toc318195901][bookmark: _Toc318196235][bookmark: _Toc318196557][bookmark: _Toc318196891][bookmark: _Toc318197171][bookmark: _Toc318198202][bookmark: _Toc318198701]Table 13 (continued)
Components of High Voltage Breakout Box


	[H13]
	Resistors
	[bookmark: _Toc317674916][bookmark: _Toc317848151][bookmark: _Toc317848425][bookmark: _Toc318110297][bookmark: _Toc318193371][bookmark: _Toc318193704][bookmark: _Toc318194141][bookmark: _Toc318194490][bookmark: _Toc318195904][bookmark: _Toc318196238][bookmark: _Toc318196560][bookmark: _Toc318196894][bookmark: _Toc318197174][bookmark: _Toc318198205][bookmark: _Toc318198704]16 (32) 9
	[bookmark: _Toc317674917][bookmark: _Toc317848152][bookmark: _Toc317848426][bookmark: _Toc318110298][bookmark: _Toc318193372][bookmark: _Toc318193705][bookmark: _Toc318194142][bookmark: _Toc318194491][bookmark: _Toc318195905][bookmark: _Toc318196239][bookmark: _Toc318196561][bookmark: _Toc318196895][bookmark: _Toc318197175][bookmark: _Toc318198206][bookmark: _Toc318198705]Ohmite
[bookmark: _Toc317674918][bookmark: _Toc317848153][bookmark: _Toc317848427][bookmark: _Toc318110299][bookmark: _Toc318193373][bookmark: _Toc318193706][bookmark: _Toc318194143][bookmark: _Toc318194492][bookmark: _Toc318195906][bookmark: _Toc318196240][bookmark: _Toc318196562][bookmark: _Toc318196896][bookmark: _Toc318197176][bookmark: _Toc318198207][bookmark: _Toc318198706]OD102JE
	[bookmark: _Toc317674919][bookmark: _Toc317848154][bookmark: _Toc317848428][bookmark: _Toc318110300][bookmark: _Toc318193374][bookmark: _Toc318193707][bookmark: _Toc318194144][bookmark: _Toc318194493][bookmark: _Toc318195907][bookmark: _Toc318196241][bookmark: _Toc318196563][bookmark: _Toc318196897][bookmark: _Toc318197177][bookmark: _Toc318198208][bookmark: _Toc318198707]Mouser
[bookmark: _Toc317674920][bookmark: _Toc317848155][bookmark: _Toc317848429][bookmark: _Toc318110301][bookmark: _Toc318193375][bookmark: _Toc318193708][bookmark: _Toc318194145][bookmark: _Toc318194494][bookmark: _Toc318195908][bookmark: _Toc318196242][bookmark: _Toc318196564][bookmark: _Toc318196898][bookmark: _Toc318197178][bookmark: _Toc318198209][bookmark: _Toc318198708]588-OD102JE
	-1 k
-0.25 W
-one side soldered to ground lug (outer shield) of triax bulkhead [10]
-other side soldered to ground bus wire [H14]
-datasheet: see page 164

	[H14]
	Ground bus wire
	[bookmark: OLE_LINK1]1 (2) 9 
x 8"
	AlphaWire
296
	Mouser
602-296-100
	-18 AWG
-solid tin-plated copper 
-terminated on one end with ring terminal [H15]
-no insulation

	[H15]
	Ring terminal
	1 (2) 9
	Panduit
PV18-14R-C
	Newark
03M9825
	-for wire size 22-18 AWG
-for stud size 1/4"
-tin-plated copper
-voltage rating: 600 V
-connected to ground stud [H18a]
-terminates one end of the ground bus wire [H14]
-datasheet: see page 139

	[H16]
	Push-in plugs
	16 (0) 9
	---
	McMaster-Carr
85985K21
	-material: plastic
-pushed through cutouts of backpanel of enclosure [H1]
-for cut-out inside diameter 3/4"
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	[H17a] 
	Screws
	[bookmark: _Toc317674971][bookmark: _Toc317848206][bookmark: _Toc317848480][bookmark: _Toc318110352][bookmark: _Toc318193426][bookmark: _Toc318193759][bookmark: _Toc318194196][bookmark: _Toc318194545][bookmark: _Toc318195959][bookmark: _Toc318196293][bookmark: _Toc318196615][bookmark: _Toc318196949][bookmark: _Toc318197229][bookmark: _Toc318198260][bookmark: _Toc318198759]20
	---
	McMaster-Carr
[bookmark: _Toc317674974][bookmark: _Toc317848209][bookmark: _Toc317848483][bookmark: _Toc318110355][bookmark: _Toc318193429][bookmark: _Toc318193762][bookmark: _Toc318194199][bookmark: _Toc318194548][bookmark: _Toc318195962][bookmark: _Toc318196296][bookmark: _Toc318196618][bookmark: _Toc318196952][bookmark: _Toc318197232][bookmark: _Toc318198263][bookmark: _Toc318198762]91772A245
	-pan head, stainless steel
-used to mount the insulation sheet [H9] to the inside of the backpanel of enclosure [H1]
-#10-24, length: 3/4"

	[H17b]
	Nuts
	[bookmark: _Toc317674981][bookmark: _Toc317848216][bookmark: _Toc317848490][bookmark: _Toc318110362][bookmark: _Toc318193436][bookmark: _Toc318193769][bookmark: _Toc318194206][bookmark: _Toc318194555][bookmark: _Toc318195969][bookmark: _Toc318196303][bookmark: _Toc318196625][bookmark: _Toc318196959][bookmark: _Toc318197239][bookmark: _Toc318198270][bookmark: _Toc318198769]20
	---
	McMaster-Carr
[bookmark: _Toc317674984][bookmark: _Toc317848219][bookmark: _Toc317848493][bookmark: _Toc318110365][bookmark: _Toc318193439][bookmark: _Toc318193772][bookmark: _Toc318194209][bookmark: _Toc318194558][bookmark: _Toc318195972][bookmark: _Toc318196306][bookmark: _Toc318196628][bookmark: _Toc318196962][bookmark: _Toc318197242][bookmark: _Toc318198273][bookmark: _Toc318198772]91841A011
	-hex, stainless steel
-used together with screw [H17a]
[bookmark: _Toc317674987][bookmark: _Toc317848222][bookmark: _Toc317848496][bookmark: _Toc318110368][bookmark: _Toc318193442][bookmark: _Toc318193775][bookmark: _Toc318194212][bookmark: _Toc318194561][bookmark: _Toc318195975][bookmark: _Toc318196309][bookmark: _Toc318196631][bookmark: _Toc318196965][bookmark: _Toc318197245][bookmark: _Toc318198276][bookmark: _Toc318198775]-#10-24

	[H17c]
	[bookmark: _Toc317674990][bookmark: _Toc317848225][bookmark: _Toc317848499][bookmark: _Toc318110371][bookmark: _Toc318193445][bookmark: _Toc318193778][bookmark: _Toc318194215][bookmark: _Toc318194564][bookmark: _Toc318195978][bookmark: _Toc318196312][bookmark: _Toc318196634][bookmark: _Toc318196968][bookmark: _Toc318197248][bookmark: _Toc318198279][bookmark: _Toc318198778]Spacers
	[bookmark: _Toc317674991][bookmark: _Toc317848226][bookmark: _Toc317848500][bookmark: _Toc318110372][bookmark: _Toc318193446][bookmark: _Toc318193779][bookmark: _Toc318194216][bookmark: _Toc318194565][bookmark: _Toc318195979][bookmark: _Toc318196313][bookmark: _Toc318196635][bookmark: _Toc318196969][bookmark: _Toc318197249][bookmark: _Toc318198280][bookmark: _Toc318198779]20
	---
	McMaster-Carr
[bookmark: _Toc317674994][bookmark: _Toc317848229][bookmark: _Toc317848503][bookmark: _Toc318110375][bookmark: _Toc318193449][bookmark: _Toc318193782][bookmark: _Toc318194219][bookmark: _Toc318194568][bookmark: _Toc318195982][bookmark: _Toc318196316][bookmark: _Toc318196638][bookmark: _Toc318196972][bookmark: _Toc318197252][bookmark: _Toc318198283][bookmark: _Toc318198782]92320A642
	-unthreded, stainless steel
-used together with screw [H17a]
-used to keep the insulation sheet 1/4" apart from the backpanel of enclosure [H1]
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	[H17d]
	Split-lock washers
	[bookmark: _Toc317675002][bookmark: _Toc317848237][bookmark: _Toc317848511][bookmark: _Toc318110383][bookmark: _Toc318193457][bookmark: _Toc318193790][bookmark: _Toc318194227][bookmark: _Toc318194576][bookmark: _Toc318195990][bookmark: _Toc318196324][bookmark: _Toc318196646][bookmark: _Toc318196980][bookmark: _Toc318197260][bookmark: _Toc318198291][bookmark: _Toc318198790]20
	---
	McMaster-Carr
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	-stainless steel
-used together with screw [H17a]
-#10, OD 0.34"

	[H17e]
	Flat washers
	20
	---
	McMaster-Carr
96659A104
	-stainless steel
-used together with screw [H17a]
-#10, OD 1/2"

	[H18a]
	Screw
	1
	---
	McMaster-Carr
92453A294
	-round head, brass
-serves as ground stud
-screwed through backpanel of enclosure [H1]
-#12-24, length ¾"

	[H18b]
	Nut
	1
	---
	McMaster-Carr
92671A013
	-brass
-used together with screw [H18a]
-#12-24

	[H18c]
	External-tooth lock washer
	1
	---
	McMaster-Carr
92164A029
	-silicon-bronze
-used together with screw [H18a]
-size 1/4"

	[H18d]
	Flat washer
	1
	---
	McMaster-Carr
92916A370
	-brass
-used together with screw [H18a]
-#12, OD 9/16"


[bookmark: _Toc318198849]Low Voltage Breakout Box
	[L1]
	100 Amp Marine Breakers
	3
	Blue Sea Systems 7549
	---
	- Breaker for the 3.3V source line

	[L2]
	60 Amp Marine Breakers
	3
	Blue Sea 7547
	---
	- Breaker for the 24V source line

	[L3]
	2 AWG Red LV cable
	---
	Methode HV2-140-2
	---
	- Internal cable used for the 3.3V source line

	[L4]
	2 AWG Black LV cable
	---
	Methode HV2-140-0
	---
	- Internal cable used for the 3.3V return line

	[L5]
	6 AWG Yellow LV Cable
	---
	Methode HV6-85-4
	---
	- Internal cable used for the 24V source line

	[L6]
	6 AWG Black LV cable
	---
	Methode HV6-85-0
	---
	- Internal cable used for the 24V return line

	[L7]
	4 conductor cable, 22AWG, gray
	---
	Belden 8723

	---
	- Internal cable used for the sense connection

	[L8]
	6 AWG Marine Connector
	3
	Anderson Power Products 6800G3
	---
	- Connects to the 24V power cables

	[L9]
	2 AWG Marine Connector
	3
	Anderson Power Product 6326G5
	---
	- Connects to the 3.3V power cables

	[L10]
	SOCKET CONTACT, 20 DF for Sense Cables
	3
	Tyco 66504-9
	Newark 25C1826
	- Pins for the sense connectors

	[L11]
	HDP-20 Receptacle, 9 Position
	3
	Tyco: 205203-3
	Newark 44F8700
	- Sense cable receptacle

	[L12]
	Female Screwlock Assembly Kit
	3
	Tyco: 5205817-3
	Newark 60K8282
	- Hardware for sense cable receptacle

	[L13]
	Ring terminals, 2AWG, ¼”
	12
	Waytek 35020
	---
	- Ring terminals for 3.3V lines

	[L14]
	Ring terminals, 6AWG, ¼”
	12
	Waytek 34001
	---
	- Ring terminals for 24V lines


Table 14 Componenets of the Low Voltage Breaker Box
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Components of High Voltage Breakout Box
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Power Distribution Box
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Power Distribution Box Low Voltage Connectors and Backplane with Bus Bars
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[bookmark: _Toc318198948]Figure 14 Power Distribution Box v. 3.3
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Power Distribution Box (Low Voltages Breakers and Backplane Connectors)
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Power Distribution Box (Ground Connectos, and Backplane with Bus Bars)
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Power Distribution Box (Low Voltage Connectors and Back Panel with High Voltage Connector and Sense Cable Connector)
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Power Distribution Box (Backpanel)
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[bookmark: _Toc318198953]Figure 19 Backplane
[bookmark: _Toc318198954]Figure 20 Backplane
(first 5 slots from the left side)
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Indicator Card
[bookmark: _Toc318198955]Figure 21 Indicator Card
[bookmark: _Toc318198956]Figure 22 Indicator Card
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DCM Card
Figure 20 DCM Card
Figure 21 DCM Card
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Figure 25 FEB Card









[bookmark: _Toc318198959]Figure 26 FEB Card











[bookmark: _Toc318198860]High Voltage Patch Panel

High Voltage Breakout Box
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High Voltage Power Supply and High Voltage Breakout BoxPatch panel.
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Picture of HV breakout boxpatch panel with top cover removed 
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Picture of HV breakout box with top cover removed [bookmark: _Toc318198963]Figure 29 A closer view of the Patch Panel PCB. The silk screen indicates the HV channel and the pinout to the REDEL connector.
[bookmark: _Toc318198964]Figure 30 An unpopulated Patch Panel PCB
[bookmark: _Toc318198965]Figure 31 The rear panel of the High Voltage Patch Panel, with channel and PDB position labels.

Only 16 channels are used.
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[bookmark: _Toc318198861]Low Voltage Breakout Box

chassis gets mounted on the mounting rails of the relay rack
[bookmark: _Toc318198966]Figure 32 Chassis mounted in a relay rack
chassis
LV power supply
[bookmark: _Toc318198967]Figure 33 PL506 power supply and chassis
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[bookmark: _Toc318198968]Figure 34 Chassis with power supply installed in relay rack.
support angle brackets do not block the airflow of the power supply
LV power supply
chassis
breaker box
[bookmark: _Toc318198969]Figure 35 Underside of chassis mounted in relay rack.


[bookmark: _Ref270330543]Figure 27
Unterminated end of the PS to breakout box cable
[bookmark: _Ref270330550]Figure 28
PS to breakout box cable – terminated with a REDEL connector at the PS side.
[bookmark: _Ref270330570]Figure 29
PS to breakout box cable – terminated with a Metrimate plug at the breakout box side. 
Sockets and strain relief are also visible.

sense cable connector for channels 0 and 1
return terminal for channel 0 (3.5V)
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source terminal for channel 0 (3.5V)
source and return terminals for channel 1 (24V)
100A breaker for channel 0
60A breaker for channel 1
Marine connectors
sense cable connectors for channels 0 and 1
[bookmark: _Toc318198970]Figure 36 Inside of the breaker box.






















Circuit DiagramsMarine connector for channel 0 (3.5V)
Marine connector for channel 1 (24V)
sense cable connector for channels 1 and 2
breaker box panel
cover of the breaker box
100A breaker for channel 0 (3.5V)
60A breaker for channel 1 (24V)
[bookmark: _Toc318198971]Figure 34 Back of the breaker box
inside of the breaker box
back of the breaker box
LV power supply pushed into the chassis in the relay rack
bottom of chassis mounted in relay rack
chassis mounted in relay rack
power supply and chassis
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[bookmark: _Toc318198863]Power Distribution Box
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[bookmark: _Ref270362036]Figure 38
Circuit Diagram for Power Distribution System (incl. Power Distribution Box)
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Backplane
[bookmark: _Ref270333034][bookmark: _Toc318198972]Figure 39 Circuit Diagram for Backplane
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Figure 39 (continued) Circuit Diagram for Backplane
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Indicator Card
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[bookmark: _Ref270362136][bookmark: _Toc318198973]Figure 40 Circuit Diagram for Indicator Card
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DCM Card
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Figure 41 (continued) Circuit Diagram for DCM Card
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Figure 41 (continued) Circuit Diagram for DCM Card
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FEB Card
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Figure 42 (continued) Circuit Diagram for FEB Card
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Figure 42 (continued) Circuit Diagram for FEB Card
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Figure 42 (continued) Circuit Diagram for FEB Card
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Figure 42 (continued) Circuit Diagram for FEB Card
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High Voltage Breakout BoxPatch panel
mates with socket housing Tyco 207019-1 of the 37 conductor cable which goes to the HV PS
G10/FR4 insulation sheet
pin housing Tyco 207020-1
aluminum chassis
triaxial bulkhead Pomona 5219
mates with triaxial connector Tyco 207019-1 of the triaxial cable which goes to the PDB
inner conductor (source)
intermediate shield (return)
outer shield
ground connector stud
twisted pair
safety loop
ground wire
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no contact between outher shield and chassis








[bookmark: _Ref270330716][bookmark: _Toc318198976]Figure 43
Circuit diagram for HV breakout boxpatch panel.
The dashed lines indicate the parts which are not present if only one powers supply is used (and therefore only 16 channels)
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[bookmark: _Toc318198977]Figure 44 Schematic of the Patch Panel PCB
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Datasheet for LV power supply Wiener PL506
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Datasheet for LV power supply Wiener PL506 (continued)

[image: ..\..\..\Downloads\Manual_PL512__Page_1.tif]

Datasheet for LV power supply Wiener PL506 (continued)
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Datasheet for LV power supply Wiener PL506 (continued)
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Datasheet for LV power supply Wiener PL506 (continued)
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Drawing of connectors on back of LV power supply Wiener PL506
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Datasheet for HV power supply ISEG EHS F6-05x 156-F
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Datasheet for HV power supply ISEG EHS F6-05x 156-F (continued)
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Datasheet for HV power supply ISEG EHS F6-05x 156-F (continued)
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Datasheet for HV power supply ISEG EHS F6-05x 156-F (continued)
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Power Distribution Box Enclosure
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[image: ..\..\..\Downloads\64560-108.tif]
[bookmark: _Ref269859083]
Dimensional Drawing for left side panel Schroff 34560-193 and modification
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Dimensional Drawing for right side panel Schroff 34560-193 
and modification
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Dimensional Drawing for back panel Schroff 20848-097 and modifications
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Dimensional Drawing for Switch Panel
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Dimensional Drawing for Ground Connector Bar
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[bookmark: _Ref269568842][bookmark: _Ref270299309]Dimensional drawing of Front Panel of High Voltage Breakout BoxPatch panel
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Dimensional drawing of back panel
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Datasheet for triaxial bulkhead Pomona 5219
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Datasheet for triaxial connector Pomona 5218
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Datasheet for triaxial connector Pomona 5218 (continued)
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Datasheet for Low Voltage Connector APP 6800G3
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Datasheet for Low Voltage Connector APP 6800G3 (continued)
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Datasheet for Low Voltage Connector APP 6326G5
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Datasheet for Low Voltage Connector APP 6326G5 (continued)
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Datasheet for Sense Cable Connector 
Tyco 205203-3 (receptacle – socket housing) and 
Tyco 205204-4 (plug – pin housing)
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Datasheet for Sense Cable Connector
Tyco 205203-3 (receptacle – socket housing) and 
Tyco 205204-4 (plug – pin housing) (continued)
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Datasheet for Sense Cable Connector
Tyco 205203-3 (receptacle – socket housing) and 
Tyco 205204-4 (plug – pin housing) (continued)
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Datasheet for Sockets Tyco 66504-9 and Pins Tyco 66506-9

[image: ..\..\..\Downloads\ENG_CAT_65910_0806_PrecisionPinSockCntcts_(2).tif]

[bookmark: _Ref269694601]
Datasheet for Sockets Tyco 66504-9 and Pins Tyco 66506-9 (continued)
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Datasheet for Screwblock Assemby Kit Tyco 5205817-3
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Datasheet for Screwblock Assemby Kit Tyco 5205817-3 (continued)
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Datasheet for Cable Clamps Tyco 5748676-1 and Jackscrew Tyco 747784-8
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Datasheet for Cable Clamps Tyco 5748676-1 and 
Jackscrew Tyco 747784-8 (continued)
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Datasheet for DCM Cable Plug Tyco 172165-1, 
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Datasheet for DCM Cable Plug Tyco 172165-1, 
HV Cable Plug Tyco 172166-1, and FEB Cable Plug Tyco 172168-1 (continued)
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Datasheet for DCM Cable Plug Tyco 172165-1, 
HV Cable Plug Tyco 172166-1, and FEB Cable Plug Tyco 172168-1 (continued)
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Datasheet for Connector Sockets Tyco 1-770988-0
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Datasheet for Connector Sockets Tyco 1-770988-0 (continued)
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DCM and HV Backplane Connectors Tyco 1-770872-1 and 1-770873-1
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DCM and HV Backplane Connectors Tyco 1-770872-1 and 1-770873-1 (continued)
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DCM and HV Backplane Connectors Tyco 1-770872-1 and 1-770873-1
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DCM and HV Card Connectors Tyco 1-770966-1 and 1-770969-1
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DCM and HV Card Connectors Tyco 1-770966-1 and 1-770969-1 (continued)
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DCM and HV Card Connectors Tyco 1-770966-1 and 1-770969-1 (continued)
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Backplane Connectors for Cards Molex 0015247243






Backplane Connectors for Cards Molex 0015247243 (continued)
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Backplane Connectors for Cards Molex 0015247243 (continued)
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Backplane Connectors for Cards Molex 0015247243 (continued)
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Card Connector for Backplanes Molex 0015249245 (continued)
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Card Connector for Backplanes Molex 0015249245 (continued)
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Card Connector for Backplanes Molex 0015249245 (continued)
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Datasheet for Crimp-On Wire Connectors 
McMaster-Carr 7242K111 and 7242K64
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Datasheet for Ring Terminals Allied 400-0002
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Datasheet for ring terminal Panduit PV18-14R-CY
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Datasheet for connector REDEL SAG.H51 (continued)
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Datasheet for connector REDEL SAG.H51 (continued)
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Datasheet for connector REDEL SAG.H51 (continued)
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 Datasheet for 36 position plug/receptacle/strain relief 
Tyco 207019-1/207020-1/207604-1
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Datasheet for 36 position plug/receptacle/strain relief 
Tyco 207019-1/207020-1/207604-1 (continued)
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Datasheet for 36 position plug/receptacle/strain relief 
Tyco 207019-1/207020-1/207604-1 (continued)
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Tyco 207019-1/207020-1/207604-1 (continued)
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Datasheet for sockets/pins Tyco 66109-4/66566-4
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Datasheet for sockets/pins Tyco 66109-4/66566-4
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Datasheet for HV Switch Sprecher+Schuh D7M-SM22, D7-X10, D7-ALM
(McMaster-Carr 9209K551, 9209K127)

[image: ..\..\..\Downloads\0844.tif]

Datasheet for HV Switch Sprecher+Schuh D7M-SM22, D7-X10, D7-ALM 
(continued)
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Datasheet for HV Switch Sprecher+Schuh D7M-SM22, D7-X10, D7-ALM
(continued)
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Datasheet for HV Switch Sprecher+Schuh D7M-SM22, D7-X10, D7-ALM
(continued)
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Datasheet for HV Switch Sprecher+Schuh D7M-SM22, D7-X10, D7-ALM
(continued)
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Datasheet for low voltage breakers BS 7547, BS 7549 (continued)
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Datasheet for Fuse Holder LittelFuse 03453LS2HXLN (continued)0225.250HXP
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Datasheet for Fuse LittelFuse 0314.500HXP 0225.250HXP (continued)
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Datasheet for Fuse LittelFuse 0314.500HXP 0225.250HXP (continued)
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Datasheet for Fuse LittelFuse 0314.500HXP (continued)


[image: ]
[bookmark: _Ref269833543]
Datasheet for 1k resistor HVCB1206JDD1K00CT-ND OD102JE
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Datasheet for 2AWG and 6AWG low voltage cables CableCo 
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Datasheets for HV cabless 
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Datasheets for DCM cables 
McMaster-Carr 7587K932, 7587K931, 7587K45, and 7587K934
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Datasheet for triaxial cable Belden 9222 00450 (continued)
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Datasheet for triaxial cable Belden 9222 00450 (continued)
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Datasheet for Sense Cable Belden 8723
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Datasheet for Sense Cable Belden 8723 (continued)
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Datasheet for Sense Cable Belden 8723 (continued)
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Datasheet for 6 conductor cable Belden 27600A (continued)
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Datasheet for 6 conductor cable Belden 27600A (continued)
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Datasheet for DCM cable ADC 911802
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Datasheet for the HV cable Kerpen 76130005
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Dimensional Drawing for DCM Card
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Dimensional Drawing for FEB Card
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Dimensional Drawing for indicator front panel
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Dimensional Drawing for FEB front panel
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1 General Information

Features

up to 12 independent processor controlled, potential free outputs
up to 3 kW DC output power
Programmable output voltage, current limit and riseffall time

Measurement of output valtages and current

Fully controlled, programmable frip thresholds (min./max. sense voltage, max
terminal voltage, max. current, pawer, temperature)

PC-Control (connected to USB) with free available software

Ethernet connection IEEE 802.3 10BASE-T and IEEE 802.3u 100BASE-TX
WWW-Server integr ated, full control via SNMP protocol

OPC server available

Three different voltage regulation modes programmable: Fast - Moderate- Slow
Extremely low noise and ripple

CE conform EN 50 081/82 part 2 or 1, safety in accordance with EN 60 950
Sinusoidal mains current EN 61000-3-2

Optional alphanumeric display

Optional glohal interlock

Optional channelwise interlock

Optional direct water cooling

Optional Power Bin: Exchange of the power hox without disconnecting the cabling
to theload

8. Tune 2010 1 *00679.A1
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Appendix A: Data Sheet

Rated Input Voltage:
Rated Input Current:

Sinusoidal:

Inrush current:

Output Insulation (SE

106 — 230 V AC, +/- 15% variation allowed

16 A
CLE LN 60555, IEC 555 pow. fact. 0,98 (230VAC)
50/60 Hz
16 A, cold unit
ILY) CE N 60950 , ISO 380, VDI: 0805, UT. 1950, C22.2.950

DC Output power with different input voltages at the rated current (16A), calculated with
typical efficiency of 75%

115VAC / 1.380Wnom, 1580W peak

230VAC /2.760W, 3170V peak

Regulation fast remote sense circuit (short sensed distance, sense connected to output
at the MARA power bin):

Static:

Dynamic (0.5 m
wire):

Recovery Time:

Conditions

MDCM2-8V:30 60 < 15mV

¥

(~-100% load, —/- full
mains range)

MDC/M other voltages < 0.05 % (—-100% load, —- full DC

input range)

MDCM 2-8 V <100 mV (50 % - 75 % load change)

other <0.7% (50 % - 75 % load change)

MDC/M 2-8V 1%: 0.2 ms

0.1%: 0.5 ms

(50 % - 75 % load change)

MDCM 5-16V, 7-24V  1%: 0.0 ms

0.1%: 1.0 ms

(50 % - 75 % load change)

MDC/M 30-60V 1%: 0.5 ms

0.1%: 1.0 ms

(50 % - 75 % load change)

Current slope <1000A/ms, 20ml7 per 100A parallel to load

Regulation slow remote sense circuit (long sensed distance):

Static:

Dynamie:

Recovery Time (40m
wire, 5V at load side,
Ugop =2 V2

8. June 2010

MDC/M 2-8V/ 30-60V < 15mV (—#-100% load, —/- full
mains range)
Other < 0.05 % (—/-100% load, —/- full

mains range)

Dynamic deviation depends on current slope resp. filter capacitors at
load side only

30m cable to load, 0,3mF capacitance at load side, 1V drop at
nominal load, 10% - 90 %5 load change with 3ms slope (50A
output= 13,33A/ms) lcads to less than 10% temporary output
voltage deviation

MDC 2-7V, 2-8V

10%

1%

15 ms (50 % - 75 % load change)
5 ms

Other 10%: <15 ms (50 % - 75 % load change)

18 *00679.A1
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DC Output Characteristics:

Sense compensation
range:

Regulation mode:
Floating range:

Noise and ripple:

Conditions at the
load:

Kmission:
Immunity:

Operating
temperature:

Storage
Temperature:

Temp.- Coefficient:

Stability (constant
conditions)

Current limiting:

Status control / DC
OfFf (trip off):

Interlock input:

Efficiency (per
Modulc):

M T B F. cooled by:
Water, 30°C  inflow:

Forced Air, 30°C
entlrance:

8. June 2010

Limited to < 10V or nominal voltage (whichever is lower).

The vollage at the sense connection point is regulated.
500 V test voltage

Voltage <8V <10 mVpp (0.5 m wire. 0-20 MHz)
Voltage > 8V < 15 mVpp

mVep (10 m wire, 0-300 MHz)
< 1.5 mVrus

Parallel (X) 330pF and 1pF ceramic, 100nF HF- conducting to case
(Y) each line

CE LN 30081-1 (1:N 55 022-B)

CE EN 50082-1 or 2

10°C-40°C

-30°C - + 85 °C (cooling water must be completely removed, else
+3°C-+85°C)

< 0.2%/ 10K

<5mV or 0.1% within 24 h, <25mV or 0.3% within 6 months

Programmable

Tripping global. group- or channel wise programmable (after
overload, overheat . overvoltage, undervoltage)

optional

65% 2V/ -81% 5V -85% =TV -87% >12V/ -90% =48V at
nominal input voltage

Conditions: 3kW DC output with 80% efticiency (600W internal
power dissipation: WORST CASE)

ca. 120.000 h, put through > 501'h for <10°C DT of cooling water.
Minimum differential pressure 0.5 bar. abs. max. pressure <15 bar
ca. 90,000 h , put through > 153m3/h for <15°C DT of cooling air.
ambient air pressure 1 bar. Adequate airflow is roughly 1,4mvs.
Values for air cooled units are valid for new ones. Abrasive dust.

corrosion, ete. can limiting the heat transfer to the cooling air
during lifctime. Higher operating temperature is the conscquencee.

Increasing of internal temperature at the most critical points of 10°C

will reduce the MIBF by 50% Lower operating temperatures will
increase the MBI accordingly. independent of cooling medium.

19 *00679.A1
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Communication

Ethernet 10/100M, USB 2

Measurement Accuracy (typical values)

Voltage

Current

Construction
features,
Accessories:

Accessories:

8. June 2010

1 0.1% of the maximum output voltage of the channel

MDC (single module) + 1%

MDC (paralleled) + 1%
MDH +1%

32U box with extraction M™% 6 modules, up to 3 kW / 3,6kW

lever: output power

Connections / plugs: 24 female ping 80A, parallel used for
higher currents, 3 x 9pin Sub D for
sensing (each for 4 channels)

Dimensions (w, h, d) 434 mm x 132 mm x 325 mm

Weight: 31.5ke

19" Power Bin for plug in MARATON power supplics. 24 power
contacts with M35 threated bolts and sense terminals at rear side.

Type 44 : 417 x 450mm mounting depth, 1 17 air
baffle, strain relief, cooling air entry
front- or bottom side, for 3U — Box

Speceial power bins / 19" assembly with 317 and 61 (for two
MARATON boxes) available. 450mm mounting depth

20 *00679.A1
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Declaration of Conformity

Low Voltage Directive 73/23/EEC and EMC Directive Art. 10.1 of 89/336/EEC

W-1€-N€-R

Plein & Baus GmbH

declare under our own responsibility that the product

PL5/PL6, F$-12

Items: 0P00.xxxx; 0P01.xxxx; 0P04.xxxx; 0M11.xxxx;
0M21.xxxx

is in accordance with the following standards or standardized documents:

L szg;ggiggom Niederspannungsrichtlinic [low voltage
directive]
2. EN 61 000-6-3:2001

Storaussendung EMA [RF emission]
EN 55 022:1998 Storspannung [conducted noise]
+ Corr:2001 + A1:2000 K1. B
EN 55 022:1998

+ Corr:2001 + A1:2000 K1. B
EN 61 000-3-2:2001

EN 61 000-3-3:1995 +Corr:1997 +A1:2001

Storfeldstarke [radiated noise]

Oberschwingungen [harmonics]
Spannungsschwankungen [flicker]

EN 61 000-6-2:2001
EN 61 000-4-6:1996 + A1:2001
EN 61 000-4-3:1996 + A1:1998 + A2:2001

Storfestigkeit EMB [immunity]
HF-Einstréomung [injected HF currents]
HF-Felder [radiated HF fields] incl.
”900MHzZ”

EN 61 000-4-4:1995 + A1:2001 Burst

EN 61 000-4-5:1995 + A1:2001 Surge

EN 61 000-4-11:1994 + A1:2000 Spannungs-Variationen [voltage
variations]

EN 61 000-4-2:1995 + A1:1998 + A2:2001 ESD

Conditions:

This unit is not a final product and is foreseen for use inside a closed cabinet. The supplying
of loads over long distances (>3m) needs possibly additional RF rejection hardware to get in

conformity of the definition. Admitted for powering by all mains.

Name and signature of authorized person Place and Date

Juergen Baus

Techn. Director Aug. 2006

20. June 2006 ii *00679.A1
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Spezialelektronik GmbH

High Voltage Power Supply EHS F6 vvx''-F
16 HV channels with FLOATING-GND
)

Art.no.: EHS F6-60x"105-F(SHV or R51) ("'x=p:+ or "x=n:- 6 kV/ 1 mA)
EHS F6-40x""205-F(SHV or R51) ('x=p:+ or ''x=n:- 4kV/2mA)
EHS F6-30x"305-F(SHV or R51) ('x=p: + or "'x=n:- 3kV/3mA)
EHS F6-20x"405-F(SHV or R51) ("'x=p: + or "'x=n:- 2kV/4mA)
EHS F6-10x"805-F(SHV or R51) ('x=p:+ or ''x=n:- 1kV/ 8 mA)
EHS F6-05x"156-F(SHV or R51) ('x=p:+ or ''x=n:- 0.5kV/ 15 mA)

Operator’s manual If'
EHS F610n-F

Contents r‘/ﬂ CHANNEL OK
- L]
1. General information ;

©
2. Technical data (-

©)
3. Handling S

Operator’s manual CAN-Interface

INHIBIT 0.7

|
|
|
|
|
|
{

@D

INHIBIT 815

Attention! e

-It is not allowed to use the unit if the covers have been removed.

®

-We decline all responsibility for damages and injuries caused by an
improper use of the module. It is highly recommended to read the
manual before any kind of operation.

Note

The information in this manual is subject to change without notice. We take no responsibility for any error in the
document. We reserve the right to make changes in the product design without reservation and without
notification to the users.

Filename EHSF6vvx_03_eng as of 2008-07-14

iseg Spezialelektronik GmbH Email: sales@iseg-hv.de Phone ++49361/26996 -0
Bautzner Landstr. 23 htt//www.iseg-hv.de Fax ++ 49 361/ 26 996 - 21
D - 01464 Radeberg/Rossendorf Germany
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1. General information

The EHS Févvx''—F is a 16-channel high voltage power supply module in 68U Eurocard format. The 16-channel

module is added at two 8-channel modules, which are controlled independently of each other. The outputs RTN
- floating GND - and HV of each channel are both floating against each other and against module GND.

The EHS Févvx' —F is made to be mounted into a 19" crate. The powered system crate ECH xx8 (19° rack)
carries up to 8 modules. It is also possible to supply the modules separately with the necessary power. The
device is software controlled via CAN-bus directly through a PC or a similar controller. It is possible to create a
multi-channel high voltage system of any configurable size. The HV outputs at the EHS FOvvx'' are equipped
with SHV connectors or a REDEL Multipin HV connector. Optionally it is possible to install an hardware
INHIBIT for each channel

2. Technical data

o =3 o c o c o c o c
EHS clg|g|g|ls|s|els|s|¢s
©o © o @ @© @ ©o @ ©w L
'S 'S 'S w ') 'S 'S w 'S 'S
Output voltage V. > >
puvoliage oo slslzlz|z|z|2|2|2]|z
['s) w0 - ~ o~ o~ el o™ <+ <t
+ | + | + | + | + |
Output per channel lg nom 15 mA 8 mA 4 mA 3 mA 2mA
Resolution of voltage setting”| 20 mv 40 mv 80 mv 120 mv 160 mv
current setting” 600 nA 320 nA 160 nA 120 nA 80 nA
voltage measurement” 10 mvV 20 mvV 40 mv 60 mv 80 mv
current measurement’ | 300 nA 160 nA 80 nA 60 nA 40 nA
7 with standard sample rate:500/s and only guarantied in the setting range
Accuracy voltage measurement +(0,01% = V5 + 0,02% * Vo .., + 1 digit) (for one year)
only guarantied in the setting range 2% * Vo nom < Vo < V5 o
Accuracy current measurement +(0,01% = o + 0,02% * lo rom + 1 digit) (for one year)
only guarantied in the setting range 2% « Vg nom < Vo = Vanom
Ripple and noise <10 mV
Stability Vo < 0,01% * Ve rom (N0 load/load and A V)
Temperature coefficient Vo <5107 /K
Hardware limits Vina / 1 ac potentiometer per module (Vrqg, / |5 is the same for all channels)
[nterface CAN-Interface (potential free)
Operating mode Full module and channel control via CAN interface in

EHS mode: EDCP (Enhanced Device Control Protocol) or
EHQmode: DCP  (Device Control Protocol)
see manual CAN interface

Module status green LED at channels 0-15 will work with status ready
Protection loop (l,) potential free SmA<|;<20mA — moduleon
(2 pin Lemo-socket and REDEL SL) ;<05 mA = module off
Optional INHIBIT per channel About Sub-D-9 connector INHIBIT (TTL level)
INHIBIT 0-7 / Channel 0 1 2 3 4 5 6 7 GND
Sub-D-9 connector / PIN 1 2 3 4 5 6 7 8 9
INHIBIT 8-15 / Channel 8 9 10 11 12 13 14 15 GND
Sub-D-9 connector / PIN 1 2 3 4 5 6 7 8 9
iseg Spezialelektronik GmbH Email: sales@iseg-hv.de Phone ++ 49 351/26996 -0
Bautzner Landstr. 23 http: fiwww. Iseg-hv.com Fax ++ 49 351/ 26 996 - 21

D - 01454 Radeberg/Rossendorf Germany
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o [ o = o S o = -3 =
EHS cls|l2|s|s|S|8|g|g]¢s

© © © © © 2 © © © ©
'8 '8 w w w rig w w 'S 'S

Power requirements Vyryr + 24V (<70A) and +5V (< 0,4 A)

Packing 16-channels in 68U Euro cassette (40,64 mm wide and 220 mm deep)

Connector on the rear 96-pin connecter according to DIN 41612

HV connector SHV connectors or REDEL Multipin HV connector

Operating temperature 0..+40°C

Storage temperature 20 ... +60 °C

3. Handling

The supply voltages and the CAN interface is connected to the module via a $6-pin connector on the rear side
of the module

The module will be controlled in the chosen CAN operating mode, factory setting is “EHS mode”.

The maximum output voltage for the channels 0 to 15 is defined through the position of the corresponding
potentiometer V..,

The maximum output current for the channels 0 to 15 is defined through the position of the corresponding
potentiometer [,

The greatest possible set value of voltage or current follows from Vo,., — 2% resp. lna — 2%.

It is possible to measure the hardware voltage and current limit, which have been set with reference to the
maximum possible voltage and current at the socket below. 102 % Vs and 102 % I corresponds to 2,5 V.
The output voltage and current will be limited to the setting value after it exceeds the threshold and the
corresponding green LED on the front panel is ‘OFF".

The safety loop is including the SL-contact Pin 22 and PIN 30 at the REDEL-connector and the safety loop
socket (SL) on the front panel. If the safety loop is active then output voltage on all channels is only present if
the safety loop is closed and an external current in a range of 5 to 20 mA of any polarity is flowing into the loop.
If the safety loop is opened during operation then the output voltages are shut off without ramp and the
corresponding bit in the ‘ModuleStatus' (see manual CAN interface 5.5.2.1) and ModuleEventStatus (see
manual CAN interface 5.5.2.3) will be cancelled. After the loop will be closed again the ModuleEventStatus
(see manual CAN interface 5.5.2.3) must be restored and the channels must be switched ‘ON’. The pins of the
loop are potential free, the internal voltage drop is ca. 3 V. Coming from the factory the safety loop is not active
(the corresponding bits are always set). By removing of the internal jumper the loop will become active (see
operator's manual CAN-Interface, app. C)

Optionally it is possible to install an INHIBIT for each channel (n= 0 to 15) via the Sub-D connectors INHIBIT 0-

7 and INHIBIT 8-15 (only with REDEL HV connector).
When the INHIBIT contact pin (n) will be connected to GND or TTL-LOW potential then the HV-PS on this
channel will be switched OFF without ramp permanently and the green LED on front panel is off.

The INHIBIT active time (LOW potential) has to be minimal 100 ms!

When the INHIBIT is no longer active (TTL-HIGH potential or not connected), then the INHIBIT flag has to be
erased before the voltage can switched ON again (see manual CAN interface 5.5.1.3).

Optional it is also possible that INHIBIT is active in case of Low-TTL or PIN-open. Corresponding channel is
switched of in case of TTL-Low or if INHIBIT cable is disconnected then.

iseg Spezialelektronik GmbH Email: sales@iseg-hv.de Phone ++ 49 351/26996 -0
Bautzner Landstr. 23 http: fiwww. Iseg-hv.com Fax ++ 49 351/ 26 996 - 21
D - 01454 Radeberg/Rossendorf Germany 3
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Pin assignment 96-pin connector according to DIN 41612:

PIN PIN PIN Data
al b1 cl +5V
a3 b3 c3 +24V
a5 b5 c5 GND
a1l @CAN_GND |
b11 @CANL t potential free
c11 @CANH J
al3 RESET
b13 OFF with ramp (e.g. 10s after power fail)
a30 | a4 | b30 | as 1
a31 | a2 | b31 | Az | ¢31 | oo b Address field
a32 | a0 | b32 | A1 c32 | enD J module address (AO ... A5)

The hardware signal “OFF with ramp” (Pulse High-Low-High, pulse width < 100 ps) on pin b13 will be shut off
the output voltage for all channels with a ramp analogue to the Group access “Channel ON/OFF”. The ramp
speed is defined to V; jrms, / 50 s. This is the actually module ramp speed after “OFF with ramp”

With help of the Group access “Channel ON/OFF* all channels are switched “ON” again

With the address field a30/b30

232/b32 the module address will be coded.

Connected to GND = A(n) = 0 ; contact open = A(n) = 1

iseg Spezialelektronik GmbH
Bautzner Landstr. 23

D - 01454 Radeberg/Rossendorf

Email: sales@iseg-hv.de
http: ffwww.Iseg-hv.com Fax
Germany

Phone ++49351/26996 -0

++ 49 351/ 26 996 - 21
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ELECTRONICS

Technical
Data Sheet

Model 5219

Triaxial, 3 Lug Bayonet BNC Style, (F) Bulkhead Mount
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Modeil 5219

Triaxial, 3 Lug Bayonet BNC Style,
(F) Bulkhead Mount

Materials

Body/Fittings: Brass per QQ-B-626, Alloy 360, ¥2 Hard
Tarnish Resistant
Dielectric: PTFE per MIL-P-19468

3 LUGS @ WZG'f

7/16-28 THREADS

WITH SOLDER CUP

CENTER CONTACT

INSULATOR WITH SOLDER CUP

0.05" MAX PANEL THICKNESS

5.436 #.453
(11,07) (11,51)
.308 417
o~ (10,59)
SECTION A=A MOUNTING HOLE PATTERN

Center Contact: Gold Plated Beryllium Copper per QQ-C-530, Cond. HT. & MIL-C-49142.

Marking: “POMONA 5219”

Ratings

Operating Voltage: 500 VRMS

Nominal Impedance: 50 Ohms
Frequency Range: DC to 500 MHZ
Operating Temperature: -65°C to +165°C

Ordering Information
Model: 5219

USA: Sales: 800-490-2361

Technical Support: technicalsupport@pomonatest.com
Fax: 425-446-5844
Europe: 31-(0) 40 2675 150 Intemational: 425-446-5500

Where to Buy: wiw pomonaelectronics com

Al dimensions are in inches. Tolerances (except noted): xx = 02" (51 mm),
000 = £ 005" (127 mm). All specifications are to the latest revisions
Specifications are subject to change without notice. Registered trademarks are
the property of their respective companies

Copyright ©2009

D1094444 Rev_ 100 Page 1 of 1

INTERMEDIATE CONTACT
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anona Model 5218 & Assembly Instructions

Triaxial Male 3 Lung Connector To Cable

8.57 (14.48)

or—r

FEATURES:
Fits Belden trixial 9222 242" OD.

MATERIALS:
Body and Fittings: Brass, Tarnish Resistant Plating
Center Contact: Male: Brass, Tarmish Resistant Plating

Female: Gold Plated Beryllivm Copper
Outer Contact: Gold Plated Beryllivm Copper
Diclectic: PTFE

RATINGS:
Voltage: 500 VRMS

Impedance: 00hms

Temperature: -65° C. (-85°F.) to +165° C. (+329°F.)
Frequency Range: DC to S00MEz

ORDERING INFORMATION: Model 5218

A imcione o i o ndaneic AL e cfictions st s st oo, Sacicaions 0 sbjctts cangs W vt
Fgitrdmadomats e the popery of e spective compuies Made 2 USA

[— Sales: 800-490-2361 Fax: 888-403-3360 PomonaACCESS 90111 (800) 444-6785 o (425) 4466010

o Technival Assistance: 800-241-2060 More drawings available at www.pomonaslectronics. com

ey e 12
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anonaﬁ Model 5218 & Assembly Instructions

Triaxial Male 3 Lung Connector To Cable
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FIGURE #1

Stide clamp nut, lat washer and Vee gasket over cable.
Strip outer jacket o cable.

FIGURE #
Comb braid forward.

Stide braid dlamp over braid and against ovter cable jacket. Fold braid back over braid clamp, frim even with base of
braid clamp.

Assemble retainer and insulator over inner jacket

Trim inner jacket,

FIGURE #3

Place small braid clamp over inner braid and against inner jacket, comb out inner braid and fold inner braid back over
small braid clamp, trim inner braid even with base of small braid clamp.

Assemble washer over dielectric again inner braid.

Trim inner dielectric and center conductor.

FIGURE #4 Solder center contact to center condictor.
Place inner insulator, outer contact and outer insulator over center contact and insertinto body.
Stide clamp nut, washer and Vee gasket forward, thread assembly info body and tighten.

FIGURE #
Completed assembly shown.

A imcione o i o ndaneic AL e cfictions st s st oo, Sacicaions 0 sbjctts cangs W vt
Fgitrdmadomats e the popery of e spective compuies Made 2 USA

[— Sales: 800-490-2361 Fax: 888-403.3360 PomonaACCESS 90111 (800) 444-6785 o (425) 4466010
o Technival Assistance: 800-241-2060 More drawings available at www.pomonaslectronics. com
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Anderson Power Products

The innovative SB® connectors provide
cost-effective reliability, design flexibility and
safety for your products' manufacture,
installation and maintenance.

APP's 2 pole connector is available with a 200
amp rating, 600 Volts continuous AC or DC

FEATURES

* Molded Side Grooves
Allows for a secure panel mounting fit

* Mechanical Keyed Housings

SB°120 Plus

operation.  With the addition of the extended Preveqts accidental mating of components Grooves
range contact, this robust connector will now  operating at different voltage levels
accept wire sizes from #1 to #6 AWG (424 to
13.3 mm?), giving user more current capabilit. Single-piece Housing and
Mechanical keys ensure connectors will only  Unitized Construction
mate with connectors of the same color.  provides industrial quality and durability
Different color housings are selected to
identify voltages, thus preventing mismatching
of the power supply system.
Connector Model SB ®120 Connector Model SB ®120
Current Rafing (Amperes)* 190* Life
a. No Load (mafing cycles) 10,000
Voltage Rafings (AC/DC) 600* b. Under Load (Hot Plug 250 mating cycles @ 120V) 60A
Contact Barrel Wire Size (AWG) #to#6 Average Connection/Disconnect (Ibf) 20
(mm?) 42410133 N) 89
Maximum Wire Insulation Diameter (inches) 0.575 Operafing Temperafure (°C)** -20° to 105°
(mm) 146 (°F -4° 10 221°
Average Contact Resistance® 136 Flammability Rating of Housing Material UL94 V-0
(micro-chms) m
Dielectric Withstanding Voltage (AC) 2,200
* UL Rated for 75°C fargest wire or cable size
) * Contact factory for igher femperature rated connector
Contact Retention Force (Ibf) 100 S8, UL CSA Reference: This equiprent s an Underunlers Laborelres inc®reeognized componen
s ko e by the Canadian Sendents Association s conlfed.

ORDERING INFORMATION

2 Pole Housing & 120 amp
Contacts

Part Housing Wire
Number  Color AWG $¢. mm
6800G1  Gray #2 338
6801G1  Blue #2 338
6802G1  Red #2 338
6800G2  Gray # 211
6801G2  Blue #4 211
6802G2  Red #4 211
6800G3  Gray #5 133
6801G3  Blue #5 133
6802G3  Red #5 133
Housing Only

Part

Number  Descripfion

6810G1  Gray housing

6810G2  Blue housing

6810G3  Red housing

Mote: For additional colors please contact customer setvice

120 amp Contacts Accessories
Part Wire Part
Number  Description AWG sg.mm Number Description
6811G1  Contact set (2) #2 336 SB120-HDL-RED  SB handle with hardware-red
6811G2  Contact set (2) # 211 981G1 Cable clamp for 2 single
6811G3  Confact set (2) #5 13.3 conductor cables
120BBS  Bus Bar N/A NA 110G57 Lock nut for use with Bus bar contact
6811G7 Extended range #1 424 134G4 Dust cover, red
1467G1 Panel mount bracket, set (2)
981G2 Twin conduit cable clamp
Bushings .
9 Tooling
Part Wire Part
Number  Descripfion AWG $q.mm Number Description
5919 Use with 6811G1 #2to#4  336/212 1368 Hand fool - #1 10 #8
5920 Use withG311G1 #210#6 336133 38761 P ol 81 o £
5921 Use with 6811G1 #21to#8  33.6/84 138864 die for #2 10 #8
1389G4 - locator #2 to #8
1388G3 - die for #1
1389G3 - locator for #1

HEADQUARTERS: Anderson Pouer Products®, 13 Pratts Junction Road, Sterling, MAQ1864-2305 USA T:978-422-3600 F:978-422-3700
EUROPE: AndersonPower Produsts® Ltd., Linit3, Europa Court, EuropaBoulevard, Westbrook, Warrington, Cheshire, WAS 7TN United Kingdom T:+44 (0) 1925 428390 F: +44 (0) 1925520203
ASIA JPACIFIC:IDEAL Anderson Asia Pecific Ltd., Lnit922-928 Topsail Plaza, 11 OnSumStreet, ShatinN.T, Hong Kong T-+{852) 26360838 F:+({852) 26359036
CHINA: IDEAL Anderson Technologies (Shenzhen) Lid ., Block A8 Tantou Westem Industrial Park, Songgang Baoan District, Shenzhen, PR. China518105 T: +(86) 7562768 2118 F: +(86) 78527632218
TAIWAN: IDEAL Anderson Asia Pacific Ltd., Taiwan Branch, 4F-2, No.118, Dadun20th St., Situn District, Taichung City 407, Taiwan (R.0.C) T: +(885) 423106451 F+(886) 423106450

www.andersonpower.com
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Anderson Power Products

Housin PP180 Singlepole
9 Temperature Rise at Constant Current
L 1206] 70 - e
0.81 50 + / 2 AWG
‘ (3581 = : 4 — —4AWG
14 P 50 —-—GAWG
63.5] s 1
I 250 2
[19.1] 2 30
£
8 220
122.2] " 10
088 [5.1] : BT
[445) 0.20(2) ol 057 0 e
e 175 — 0 25 50 75 100 125 150 175 200 225 250
Amperes Applied
[104.6]
412
||
A I
PP180 Multipole
Pluse Current Capabililty
700
— 1 AWG
600
Contacts — —4AWG
Pt A B < o 500 — - — 6 AWG
Number  mm_in. mm_in. mm_in. mm__in. 8 400
6811G1 508 200 111 044 87 034 213 084 g
681162 508 200 111 044 75 030 213 08 £ 30
6811G3 508 2.00 111 044 58 022 213 084 200 5_.\
120BBS 770 303 112 044 95 038 NA #10-24Thd. :*__::‘E.‘.r___
132361 508 200 M9 047 99 039 213 084 100 =8
0
Part Contact E- -F- -J- K- 05 1 2 4 8 168 32 64 128 256 512
Number  Defent mm in. mm in. mm_ in.  mm in. Duration of Current {Seconds)
6811G1  Low 104 041 NA NA NA NA NA N/A
6811G2  Low 104 041 NA NA NA NA NA N/A
6811G3  Low 104 041 NA NA NA NA NA N/A
120BBS  NA 68.6 270 51 020 2357 0.928 21.08(min) 0.83(min)
Part Contact -L- M-
Number ~ Detent  mm_in. mm_in.
120BBS NA 7.37 029 635 025
5 aln
f A
c E r_,
e Wl
E Bus Bar Contact Mounfing Table
B
c J
M
$B Contact E[é ) (+)
o oL Mounting Dimensions
s ® CSA Certfed “
FloNo.LR25154 € US FlaNo.E26226 Al Date Subject To Chenge Without Nofice 14581 DS-3B120 REVOS.

HEADQUARTERS: Anderson Power Products®, 13 Pratts Junction Road, Sterling, MA01564-2305 USAT978-422-3600 F:978-422-3700
EUROPE: AndersonPower Products® Lid., Unit3, Europa Court, Europa Boulevard, Westbrook, Warrington, Cheshire, W A5 7Th United Kingdom T: +44 (0) 1925 428390 F: +44 (0) 1925520203
ASIA JPACIFIC:IDEAL Anderson Asia Pecific Ltd., Lnit922-928 Topsail Plaza, 11 OnSumStreet, ShatinN.T, Hong Kong T-+{852) 26360838 F:+({852) 26359036
CHINA: IDEALANderson Technologies (Shenzhen) Lid ., Block A8 Tantou Westem Industrial Park, Songgang Baoan District, Shenzhen, PR. China518105 T: +(86) 7562768 2118 F: +(86) 76527632218
TAIWAN: IDEAL Anderson Asia Pacific Ltd., Taiwan Branch, 4F-2, No.116, Dadun20th St Situn District, Taichung City 407, Taiwan (R.0.C ) T: +(885) 423106451 F:+(886) 423106460
www.andersonpower.com
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Anderson Power Products™

The innovative SB® connectors provide
cost-effective reliability, design flexibility and
safety for your products' manufacture,
installation and maintenance.

APP's 2 & 3 pole connectors are available
with a 175 amp rating, 600 Volts continuous
AC or DC operation. There are SB®
connectors for many applications and wire
sizes, #4 to 1/0 AWG (21.1 to 53.5mm?).

SB'175

FEATURES

*» Mechanical keyed housings (
Prevents accidental mating of components
operating at different voltage levels

Allows for minimal contact resistance at

i =g

. =

Flat wiping contact system ‘ q=

high current, wiping action cleans contact -
," s

Mechanical keys ensure connectors will only ~ Surface during disconnection iy
mate with connectors of the same color. i B
Different color housings are selected to * Genderless design ) >
identify voltages, thus preventing Makes assembly quick and easy and - | .
mismatching of the power supply system. reduces number of parts stocked —
Connector Model SB®175 Connector Model SB®175
UL Current Rating (Amperes)* 175* Life
a. Noload (Contact/Disconnect Cycles) To 10,000
UL Voltage Ratings (Volfs) 600* b. Under Load (Hot Plug 250 cycles @ 120V)  75A
Contact Barrel Wire Size (AWG) #101/0 Avg. Connection/Disconnect (Ibf) 25 (SB 2 Pole)
(mm?) 21110535 35 (SB 3 Pole)
Maximum Wire Insulation Diameter (inches) 0.75 Operating Temperature Range °C** -20° to 105°
{mm) 19.01 °F -4° 10 221°
AVG Contact Resistance® 100 Flammability Rating of Housing Material UL94 V-0
(micro-chms) .
Insulation Wihstanding 2200 'L for 65°C fergest wire or cable size
Test Voltage (Vofts AG/IDC) ** Contect factory for higher temperature rated connector
) 28, UL and CSAReforence: This equipment s en UrdeninersLaborelones ne® recognized comporen,
Gontact Retention Force (Ibf) 300 It elso ised by the Canacien Slendercs Assoniton s cotfed
2 Pole Housing & 175 amp Housings Only 3 Pole Housing & 175 amp
Contacts Part Contacts
Part Housing Wire Number  Description Part Housing Wire
Number  Golor AWG 5. mm 940 Gray Number  Color AWG 9. mm
6325G1  Gray 10 535 941 Blue 6316 Gray 10 535
6326G1  Blue 10 535 942 Orange 6316G9  Gray #1 424
6327G1  Orange 110 535 gig \ng'('j"w 6316610 Gray # 336
6328G1  Yellow 10 535
2-7252G11 Black, no voltage ke .
632961  Red 11 535 ge key 3 Pole Housing Only
6325G5  Gray #2 338
§326G5 Blue  #2 336 175 amp Contacts Part -
6327G5  Orange  #2 336 Part Wire ggzmber gescnptlgm —
6328G5  Yellow ~ #2 336 Number __Description AWG 9. mm Tay, springs & ardware
6329G5  Red #2 336 944 Contfact set (2) 110 535
6325G6  Gray #4 211 1382 Individual 10 535
6326G6  Blue #4 211 947 Contfact set (2) #2 338
632765 O 4 211 1383 Individual # 336
cmseh Yelow 11 948 Confactset(2) # 211
632965 Red # 21'1 1384 Individual #4 212
e : 948G1*  Contact set (2) # 133
1348* Individual #5 133
944G1 Contfact set (2) # 424
1347 Individual # 424 * Thin wall
180BBS  Bus bar contact N/A N/A Note: For additional colors please contact customer service

HEADQUARTERS: Anderson Pouer Products®, 13 Pratts Junction Road, Sterling, MAQ1864-2305 USA T:978-422-3600 F:978-422-3700
EUROPE: Anderson Power Products@Ltd., Unit3, Europa Court, Europa Boulevard, Westbrook, Warrington, Cheshire, W A5 7T United Kingdom T: +44 (0) 1925 428390 F: +44 (0) 1925 428339
ASIA JPACIFIC:IDEAL Anderson Asia Pecific Ltd., Lnit922-928 Topsail Plaza, 11 OnSumStreet, ShatinN.T, Hong Kong T-+{852) 26360838 F:+({852) 26359036
CHINA: IDEAL Anderson Technologies (Shenzhen) Lid ., Block A8 Tantou Westem Industrial Park, Songgang Baoan District, Shenzhen, PR. China518105 T: +(86) 7562768 2118 F: +(86) 78527632218
TAIWAN: IDEAL Anderson Asia Pacific Ltd., Taiwan Branch, 4F-2, No.118, Dadun20th St., Situn District, Taichung City 407, Taiwan (R.0.C) T: +(885) 423106451 F+(886) 423106450

www.andersonpower.com
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‘Anderson Power Products” SB®175 Connector

Accessories SB175
Part Temperature Rise at Constant Current
" 40 7 < — 10

Number Description . / S / | WG
995G1 Handle, hardware & lock washers - Gray Q - —— 2 AWG
995G3 Handle, hardware & lock washers - Red e / e 4 AWG
923 Manual release, locking half with E

clamps and hardware 2
924 Manual release, mounting half with £

clamps and hardware @
110G56 Lock nut for use with Bus bar contact
SB175-ockout - Safety lockout
111197G1 Charger key 0 40 80 120 160 200
134G2 Dust cover .
945 Cable clamps Amperes Applied
945G3 Cable clamps-2 single conductor with

hardware. Use with "A" frame only. SB175
946G1 Cable clamps-1 twin conductor with -

hardware. Use with "A" frame only. 1200 Pulse Current Capabili =

N —

H 1000 N mmma | AWG
Bushings D e
Part Wire g 800 RN ——a_4AWG
Number  Description AWG $q. mm £ 600 S e S|
5648 Usewith 944  1/0to#10 53510 5.1 E 200 N
5663 Use with 944 10to# 53510133 ™
5687 Use with 944 10to#1 53510424 200 =Ly,

5690 Usewith944  1/0fo#2 53510 336 o T

5693 Use with 944 1M0to#4 53510212 05 2 5 2 128 512 2088

Tooling Duration of Gurrent {seconds)

Part

Number  Description Contacts

1368 Hand tool for 1/0 fo #1 (53.5/42.4) Part -A- B- -C- -D-

1387G1  Pneumatic tool Number mm__in.  mm_in. mm_in. _mm__in.

1388G3 - die for 1/0 to #1 (53.5/42.4) 944 59.7 235 131 052 1.1 044 274 108

1388G5 - die for #4 947 597 235 131 052 89 035 274 108

138965 - locator for #4 948 597 235 131 052 75 030 259 102
- oeatorior 94461 597 235 131 052 99 030 274 108

1389G3 locator for 1/0 fo #1 (53.5/42 4) 94861 533 210 93 037 117 046 213 084

1303G4 - die for 1/0 to #4 (53.5/21.1) . p . ; S on ’ p

180BBS  109.0 429 254 100 127 050 NA '%20Thd.

1304G4 - locator for 1/0 fo #4 (53.5/21.1)

Part -E- F-
. Number — mm__in. mm__in.
Housing 944 127 05 NA
947 127 05 N/A
B i 948 127 05 N/A
944G1 127 05 N/A
[79-5];;‘ 948G1 127 05 N/A
T 3413 [133.6] 180BBS NA 46 0.8
[28.6] 0 :.’:. 596
13y 661 [19.3]
P ro26@) o6
I [26.5) 1
M2 105 | [53.11 [25.4]
044 209 10
Bus Bar Mounting Table Bus Bar Layout
Part -E- -F- Part -J- K- -L- M-
Number  mm__in. mm__in. —Jp Number — mm__in. mm in. mm__in. mm__in.
180BBS 889 3.50 102 040 180BBS 2677 1.054 26.77(min) 1.054(min) 9.53 0.375 820 0323
E F—
Part - =S imniiie

=

J
Number — mm in. ‘—$ =
180BBS  50-190 0.20-0.75 —7 ‘@TlM
& CSA Cortiied 3 4 —
@ Flls No, LR25154 l:“ll Fils No.E26226 Al Data Subjest To Change Without Notce = O aL

HEADQUARTERS: Anderson Power Products®, 13 Pratts Junction Road, Sterling, MA01564-2305 USAT978-422-3600 F:978-422-3700
EUROPE: Anderson Power Products@Ltd., Unit3, Europa Court, Europa Boulevard, Westbrook, Warrington, Cheshire, W A5 7T United Kingdom T: +44 (0) 1925 428390 F: +44 (0) 1925 428339
ASIA JPACIFIC:IDEAL Anderson Asia Pecific Ltd., Lnit922-928 Topsail Plaza, 11 OnSumStreet, ShatinN.T, Hong Kong T-+{852) 26360838 F:+({852) 26359036
CHINA: IDEALANderson Technologies (Shenzhen) Lid ., Block A8 Tantou Westem Industrial Park, Songgang Baoan District, Shenzhen, PR. China518105 T: +(86) 7562768 2118 F: +(86) 76527632218
TAIWAN: IDEAL Anderson Asia Pacific Ltd., Taiwan Branch, 4F-2, No.116, Dadun20th St Situn District, Taichung City 407, Taiwan (R.0.C ) T: +(885) 423106451 F:+(886) 423106460
www.andersonpower.com

Mounfing Dimensions DS-SB175 REVOG
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Electronics AMPLIMITE Subminiature D Connectors

HDP-20 Crimp Snap-In Contact Connectors (Continued)

Plug

— O

Material and Finish:

Shell—Steel, zinc or fin plated Gro‘usldén a\br:g)snls
Insert—94V-0 rated thermoplastic, black Mating Face

puouou t Ii

Mounting Holes: .
o 10,67 et

Standard—.120 [3.05] Dia. ) r ‘71

Clinch Nut—4-40 threads with {18 ax.

self-locking feature 1

Related Product Data:

Contact Arrangements—page 40
Performance Characteristics—
page 41

Contacts—pages 100, 101
Application Tooling—page 102
Mateable Connectors:
HDE—pages 110-123

HDP—pages 90-102

HD-20 Board Mount—

pages 54-71, 78-85, 87-89
Mating/Panel Mounting—page 42
Cable Clamps—pages 132, 133,
135-137, 140, 141,144, 145

Mating Hardware—pages 146-150,
153,155

Technical Documents:
Product Specification—108-40005

Application Specifications—
114-10000, 114-40030

Clinch Nut
(Plug and Receptacle)

Note: Instruction Sheets for

Tyco Electronics Tooling are packaged
with the tooling. For additional informa-
tion call the Tooling Assistance Center.
1-800-722-1111.

Catalog 82068 Dimensions are in inches and Dimensions are shown for USA: 1-800-522-6752 South America: 55-11-2103-6000

Revised 1-08 millimeters unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013

www.tycoelectronics.com are metric equivalents. to change. C. America: 52-55-1106-0803 UK: 44-8706-080-208
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HDP-20 Crimp Snap-In Contact Connectors (conincs;

>\~§ Receptacle

|
i
3

;‘:;:: — —ré






image113.png
No. of

Dimensions

Plug Part Numbers

Tin Plated Shell

Receptacle Part Nos.

e ontact  —R B T Mmerm Memod  pnc, Without With. e Pl
Shell Grounding  Grounding Shell Shell
Indents Indents

T B 1213 984 494 g0 Standard  205204-9 2052048 205204-4 2052038 2052033
3081 24.99 1255 Clinch Nut — 1658642-2  1658642-1 — 16586431
5 15 1541 1312 494 g0 Standard  205206-0 2052068 205206-3 2052057 2052052
89.14 3333 1255 Clinch Nut — — 57459082 — 1658644-1
3 25 2088 1852 494 g0 Standard  5205208-1 2074647 207464-2  5205207-1 _ 207463-1
5304 47.04 1255 Clinch Nut — — 5745036-2 207516-6  207516-5
4 a7 2729 2500 494 g0 Standard 2052108 2052107 205210-3 2052007 2052092
69.32 6350 1255 Clinch Nut — — 7451354 — 5207661-3
s 0 2635 2406 605 o0 Standard  1658641-3  1658641-1  1658641-2 16586402  1658640-1
66.93 61.11 15.37 Clinch Nut — — 57458832 — 5745884-1

Note: Plugs accept size 20 DF pin contacts and receptacles accept size 20 DF socket contacts.
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Product Features (Please use the Product Drawing for all design acti

Product Type Features:
o Product Type = Connector
o Product Series = HDP-20 (Crimp Snap)
* Mating Connector Lock = With
* Mating Connector Lock Type = Mounting Holes

o Shell Size = 1
o Shell Type = Full Metal Shell

* Grounding Indents = Without
« Grade = Standard

« Color = Black
o Shell Material = Steel
 Comment = Receptacles accept size 20 DF socket contacts.

Body Related Features:
« Number of Positions = 9

« Shell Plating = Tin
« Insert Material = Thermoplastic
« Insert Flammability Rating = UL 94V-0

Contact Related Features:
o preloaded = No
« Contact Size = 20

Housing Related Features:
« Enclosure = Without

« Connector Style = Receptacle

Industry Standards:
« ROHS/ELV Compliance = RoHS compliant, ELV compliant

o Lead Free Solder Processes = Not relevant for lead free process
« RoHS/ELV Compliance History = Always was RoHS compliant

Other:
« Brand = AMP
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:
« Product Type = Connector

o Product Series = HDP-20 (Crimp Snap)

* Mating Connector Lock = With

« Mating Connector Lock Type = Mounting Holes

o Shell Size = 1

o Shell Type = Full Metal Shel

« Grounding Indents = With

« Grade = Standard

« Color = Black

o Shell Material = Steel

 Comment = Plugs accept size 20 DF pin contacts.

Body Related Features:
 Number of Positions = 9

« Shell Plating = Tin
o Insert Material = Thermoplastic
« Insert Flammability Rating = UL 94V-0

Contact Related Features:
o preloaded = No

* Contact Size = 20

Housing Related Features:
« Enclosure = Without

« Connector Style = Plug

Industry Standards:
« ROHS/ELV Compliance = RoHS compliant, ELV compliant
o Lead Free Solder Processes = Not relevant for lead free process
« RoHS/ELV Compliance History = Always was RoHS compliant

Other:
« Brand = AMP
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Catalog 65910

AMP Precision Pin and Socket Contacts Revised 1-03

Signal Contacts (Continued)

Size 20 DF, Crimp, Snap-ln With Insulation Support
P e
Contact Size—20 )
Pin Diameter —.040 [1.02] G}‘ 35%; Dia. Max.
*Test Current—7.5 ampere : l
(Single contact, free-air test current; not A
to be construed as contact rating current. 1 \_rg\\ — 1 D
Use only for testing.) s ]
‘ 390 T
3 [9.91]
X %, 575
% “‘.‘. 2 @ ' [14.61]
\
< \ﬁ‘.’. .'_ N\ A Y N
- h Y \ .
% .04002006 .

[1.02:0024]

Pin : l
ﬂ l/

L 150 T

[3.81]™™

G - . Localized Gold Plate Area
Pin

W\ -
3\ “
Socket _\ 5 1 L —1
s A1 ] =

. 370
Material G} .34]
Pin Body—Brass , [a]
Socket—Phosphor bronze

085 o

Contact Finish 216 D12 Mo
A—Select gold flash over nickel
on entire contact, with additional [ L 1
.000030 [0.00076] gold on ) ] i i i
mating end —T ‘ | 055 pin,
B—Duplex plated 000030 Localize<:1[1éi(lj<]:1 Plate Area
[0.00076] gold on mating end, tin- Socket

lead on termination end, with entire
contact nickel underplated

. . i Contact Part Nos. Tooli Color
C—Gold flash over nickel on entire e s, Contact i Socket == Fo:: g ——— Code
. y (Loose
BontSCt lex plated aold flash Range Max. Code Strip Form Loose Piece Strip Form Loose Piece Applicatortt Tool  Ppjece)
T o ion e o mwy s
A A 040 B 3-66507-0  5-66507-7  6-66505-0 — 4664231t Blue
end, with entire contact nickel 1D or 466901-rt 91503-1t L+
underplated ZAE\SI\%C? . C 66507-4 1-66507-0 66505-4 1-66505-0 or 1016015-1+ o
*Note: Total i it of each [0.08-0.2 D 3-66507-1  5-66507-9 5665057  5-66505-9
con?acet.inoa?] CuiUSrT c((;)?ﬁ]aeccltgroise;g en- m e 066822 060824 000832 666834 466758-21t
Y oI . b T B 66682-9 — 1-66683-0 — or 466963-11 91549-1+ DI2CK
dent on the heat rise resulting from the : 5 50830 SRR o 567804-1 Dot
combination of electrical loads of all . — . —
contacts in the connector arrangement 26-22 A 745254-2 7452546 7452532 7452536 46696811
and the maximum ambient temperature 0/41\/2\/60 , _102(7) B 1-745254-4  1-745254-6  1-745253-4  1-745253-6 o 15251+ Y%”ciw
in which the connector will be operating. i o C 745254-3 7452547 7452533 @ TAS253T  5g7gag-qtr o
See page 3. D 1-745254-1 1-745254-3  1-745253-1 —
Insertion/Extraction Tool Part No. 24-20 A 66506-3 66506-9 66504-3 66504-9 4664221t
91285-1 AWG  .060 B 2-66506-4 5665067  5-665049  6:66504-0  or466900-1t g505.4 Red
. [02-06 152 C 66506-4  1-66506-0 66504-4  1-66504-0  Or 567801-1tt Dot
Instruction Sheet—408-9404 mm2] or 1016002-11
This tool includes interchangeable tips D 2005065 5605009 5005046 5805047
to Insert/Extract: 1To use with the 626 Pneumatic Tool System: remove the crimping head from the Straight Action Hand Tool (SAHT)
Size 22, 28-22 AWG [0.08-0.03mm?] Assembly, order SAHT Adapter Part No. (Call Technical Support at 800-5622-6752), Adapter HolderPart No. 356304-1
lz.e 1o Uo-u.dsmm (with ratchet) or 189928-1 (without), and Power Unit Part No. 189721-1 (hand actuated) or 189722-1 (foot actuated).
Crimp Contacts +1For complete information on AMP Strip Form Applicators for fully automatic and semiautomatic machines,
Size 20, 28-20 AWG [0.08-0.6mm?] contact Technical Support: 1-800-522-6752.
Crimp and Solder Cup Contacts Note: Commercial PRO-CRIMPER Il Maintenance and Repair Hand Tool for Wire Size 28-24 AWG [0.08-0.2mm?]
Size 0. Posted Contact (Ins. Dia. Max. .040 [1.02]), and Wire Size 24-20 AWG [0.2-0.6mm?] (Ins. Dia. Max. .060 [1.52])—Part No. 58448-2.
126 U, Fosted Lontacts Note: Die Set Part No. 68448-3 can be adapted for use with the 626 Pneumatic Tool System.
Dimensions are in inches and  Dimensions are shown for Technical Support
millimeters unless otherwise  reference purposes only. USA: 1-800-522-6752 Gentral America: 52-55-5-729-0425

specified. Values in brackets ~ Specifications subject to change.  Canada: 1-905-475-6222  South America: 55-11-3611-1514
are metric equivalents. Mexico: 01-800-733-8926  www tycoelectronics.com
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Product Features (Please use the Product Drawing for all design activit

Product Type Features:
« Product Type = Contact

o Product Series = HDP-20 (Crimp Snap)
Termination Method to Wire/Cable = Crimp
Wire Insulation Diameter (mm [in]) = 1.27 - 1.52 [0.050 - 0.060]

« Insulation Support = Yes
« Grade = Standard

Mechanical Attachment:
« Contact Retention in Housing = Crimp Snap-In

Termination Related Features:

o Solder Tail Contact Plating = Gold Flash over Nickel

Body Related Features:
* Wire Range (mmz [AWG]) = 0.2 - 0.6 [24-20]
« Used With = CPC Connectors, AMPLIMITE HDP-20

Contact Related Features:
« Contact Type = Socket

« Contact Base Material = Phosphor Bronze

« Contact Plating. Mating Area, Material = Gold Fiash over Palladium
Nickel or Gold (30) over Nickel
* Contact Size = 20

Industry Standards:
* ROHS/ELV Compliance = RoHS compliant, ELV compliant

o Lead Free Solder Processes = Not relevant for lead free process
« ROHS/ELV Compliance History = Always was ROHS compliant

Packaging Related Features:
o Packaging Method = Loose Piece

Other:
« Brand = AMP
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:
Product Type = Contact

Product Series = HDP-20 (Crimp Snap)
Termination Method to Wire/Cable = Crimp
Wire Insulation Diameter (mm [in]) = 1.27 ~ 1.52 [0.050 - 0.060]

« Insulation Support = Yes.
« Grade = Standard

Mechanical Attachment:
« Contact Retention in Housing = Crimp Snap-In

Termination Related Features:
« Solder Tail Contact Plating
« Pin Diameter (mm [in]) =

Gold Flash over Nickel
.02 [0.040]

Body Related Features:
* Wire Range (mmz [AWG]) = 0.2 - 0.6 [24-20]
« Used With = CPC Connectors, AMPLIMITE HDP-20

Contact Related Features:
« Contact Type = Pin

o Contact Base Material = Brass.

« Contact Plating. Mating Area, Material = Gold Fiash over Palladium
Nickel or Gold (30) over Nickel

« Contact Size = 20

Industry Standards:
* ROHS/ELV Compliance = RoHS compliant, ELV compliant

o Lead Free Solder Processes = Not relevant for lead free process
« ROHS/ELV Compliance History = Always was ROHS compliant

Packaging Related Features:
o Packaging Method = Loose Piece

Other:
« Brand = AMP
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Hardware (Continued)

Material and Finish: I emale SCI‘EWlOGkS 1881
[4.78]
All Parts—Cold rolled steel, zinc fﬂr MEIal-Shell and \<\<><

plated clear or yellow chromate All-Plastic Connectors | St @) Standard and
(HDE HDF HDP) Flat Wash ong Female SCrewlocks Ki
Related Product Data: , , o ers_@ Style (A). Female 88t
i .250 Screwlocks Kit :
Connectors used with: [6.35] \®

HDE Metal-Shell or All-Plastic—
pages 112-115

HDF Metal-Shell or All-Plastic—
pages 125 & 126

HDP Metal-Shell—pages 90-102
HD Board Mount—pages 54-71,

78-85, 87-89
R Flat Washers
Technical Documents: (See Note 3.)
Instruction Sheet—408-7837 3
Metal-Shell or -
All-Plastic @—LockWasher
Plug or g
Receptacl
(Showﬁcf?r) sgf.eonly. Hex Nut tPart Number 5748270-2
See Notes 4 & 5.) Dimension .158 [4.01]
Connector Dimension  Thread . Kit Number
; Style : Finish
Used with 4 c Size individual _Bulk Packeds
HD All-Plastic Right-Angle a .250 440 YellowChromate 52079521 —
Plugs and Receptacles A 6.35 i Clear Chromate ~ 5207952-3 —
HDE Metal-Shell or All-Plastic B 250 440 Yellow Chromate 5745563-1 5745563-1
Plugs and Receptacles ® 6.35 Clear Chromate  5745563-3  5745563-4
. 4-40 Yellow Chromate  5205817-1 5205817-2
Nut Driver, Partho. 811262-1 HDK"Ongllzcl\glel}a;Saf:%" or ® 312 B Clear Chromate  5205817-3 5205817-4
t(Used for tassfelmblmg female screwlocks Receptacl% " 7.93 M3 Yellow Chromate  5207872-1 —
0 connector flange) (Metric) Clear Chromate 52078723 —
HD or HDF All-Plastic PlUgS 560 4-40 Yellow Chromate 5207719-1 5207719-2
and Receptacles with (B) 1;1 29 Clear Chromate  5207719-3 5207719-4
Integral Standoffs ' 2.56*  Clear Chromate  5747223-3 —

* 2-56 is the male thread size. The female thread size is 4-40.
a Each part is individually bulk packed for multiple kit orders.
Notes: 1. All parts are packaged unassembled.
2. Each female screwlock kit is comprised of two assemblies as illustrated above.
3. One or two flat washers may be required for panel thicknesses less than .060 [1.52]. Female screwlocks
are not recommended for panel thicknesses greater than .060 [1.52].
4. Female screwlocks with 2-56 thread size are to be used with cable clamps with mounting flanges. Female
screwlocks with 4-40 and M3 (Metric) thread sizes can be used with all other cable clamps.
5. Female screwlocks mate with male screw retainers (pages 146 and 147).
6. Short female screwlocks cannot be used with HDF connectors (pages 125 & 126)

Individual Screwlocks

(Washers and Nuts not included) Connector Style Dimension  Thread Finish Screwlocks
Used with c Size Individual Bulk Packed®
HD All-Plastic Right-Angle @) .250 440 Yellow Chromate  5207953-2 —
Plugs and Receptacles 6.35 Clear Chromate ~ 5207953-3 —
— 5205818-3%
Clear Ch t
4-40 A oM 485583 57485584
312 Yellow Chromate  5748270-2 5205818-2=
HDP or HDF Metal-Shell or B z xx
All Plastic Plugs and ®) 7.93 (,\'/‘I"e%-r?c) Clear Chromate ~ 5749765-3 —
Receptacles MG
o e ¢ Clear Chiomate  6747404-3 —
(Special) 4133 4-40 Clear Chromate  5747877-3 —

a Each part is individually bulk packed for multiple kit orders.
saWith captivated star washer. No additional hardware included.
tPart No. 5748270-2 Dimension .158 [4.01]
**M2.6 is the female thread size. The male thread size is 4-40.
***M3 is the female thread size. The male thread size is 4-40.

Note: All part numbers are RoHS compliant.

148
Catalog 82068 Dimensions are in inches and Dimensions are shown for USA: 1-800-522-6752 South America: 55-11-2103-6000
Revised 1-08 millimeters unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013

www.tycoelectronics.com are metric equivalents. to change. C. America: 52-55-1106-0803 UK: 44-8706-080-208
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:
« Accessory Type

emale Screwlock Assembly Kit

« Body Finish = Clear Chromate
o Thread Size = 4-40

Screw Length (mm [in]) = 12.70 [0.500]

Screw Material = Steel

For Use With = Metal Shell or All Plastic Connectors (HDP or HDF)
Comment = All parts are packaged unassembled.; Short female
screwlocks cannot be used with HDF connectors.; Female screwlocks
mate with male screw retainers.; Each female screwlock kit is
comprised of two assemblies.; One or two flat washers may be
required for panel thicknesses less than 1.52 [.060]. Female
screwlocks are not recommended for panel thicknesses greater than
1.52 [.060].; Female screwlocks with 2-56 thread size are to be
used with cable ciamps with mounting flanges. Female screwlocks
with 4-40 and M3 (Metric) thread sizes can be used with all other
cable clamps.

Mechanical Attachment:
« Screw Plating = Zinc

Termination Related Features:
« Screw Finish = Clear Chromate

Body Related Features:
o Thread Length (mm [in]) = 7.92 [0.312]
o Screwlock Style = Screwlock With Lockwasher and Hex Nut

Industry Standards:
« Government/Industry Qualification = No

ROHS/ELV Compliance = RoHS compliant, ELV compliant
Lead Free Solder Processes = Not relevant for lead free process.
ROHS/ELV Compliance History = Always was RoHS compliant

Packaging Related Features:
o Packaging Method = Individual Kit

Other:
« Brand = AMP
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Shielded Cable Clamps

Straight Exit RFI/EMI Shields
for Jacketed Cable
(Two-Piece)

This RFI/EMI shield allows
cable to be fully prepared

and terminated to the
connector before the shield is

installed. During installation,
the shield of the jacketed

HDE or

or Receptacle
(Shown for Ref. only)

HDP Plug

4-40 Male Jackscrew Kit Nos.: 747784-8 (bulk packed)*t
“Each partis individually bulk packed for multiple kit orders.
‘tSlotted for screwdriver use.

cable is folded back and
compressed into the cable

Shell Dimensions Cable Die Cast Metal-Plated Grommet Sets
opening of the RFI/EMI e & R — 0D.  Shield  Plastic Shield Cable 0.0, No.of Grommets _ Part
shield. For greater cable (Max)  KitNumbers  KitNumbers  Range Per Set Number
Sk‘fppon andfor 57_'9|_dm9 q 200 57451712 57458545 — — —
effectiveness, split-ring an:

. 1.215 1.910 .550** .620** 250
crimp ferrules are available ' 3086 4851 1397 1575 635 5745171-1 57458543 - - -
(pages 143-145). 3 57451715 5745854-1 P 4 7477461
;. T 225
Material and Finish: 572 57451728 57470007 - - -
" . . 300
bDliehlia_sl S‘hleldbfbhnc alloy, plated 1645 1910 620 620 762 57451722 57470995 - - -
right nickel over bright copper 3924 4851 1575 1575 375 .185-.320
Metal-Plated Plastic Shield— L 57451721 57470998 470813 4 7477461
Thermoplastic, plated nickel over copper fogp 157451723 57470991 — — —
4-40 Fillister Head Screws and 280 5745173-5 57458339 — - -
Hex Nuts—Steel, zinc plated 350
4-40 Mounting Screws—Steel, zinc 8.89 5745173-4 57458337 - - -
lated 2090 1920 680 620" 430
5 3 5308 4877 1727 1575 _1092 57451733 57458335 - - -
Jackscrews—Stainless steel, 480
passivated 12.19 57451732 5745833-4 — — _
2R s7451731 57458331 g2eT0 6 7479731
Related Product Data: 350 7451745 57471006 — — —
Ferrules—pages 143-145 425
Connectors used with: 1080 ST STTeoT - - -
HDE Metal-Shell—pages 114 & 115 . 278 1e0 s e _1270 5745174-3 — — — —
HDP Metal-Shell (Tin plated 69.55 48.77 20.32 15.75 50, cousi7ar _ .255-470 6 7479731
only)—pages 90-102 13.46 6.48-11.94
Other accessory capa s: ioa 57451742 57471003 - - -
Spring Latch (Two-Piece)— 650
page 152 1651 5745174-1  5747100-1 - — —
3 57451756 — — — —
Technical Documents: 0 rss _ - - -
Product Specification— 525 .255-.470
108-40032 260 1920 o0 e 1884 TS = edsiie: ° Tt
Instruction Sheet—408-6609 0716 4877 2286 1855 600 5745175-3 — - — -
i 57451752 — — — —
750 5745175-1 57470981 — — —
Cable Clamp Kits with Grommets
Kit Numbers
" " Cable No. of
Siee ry D:““m: ) 0.D. Grommets  pie Cast Shield L aated,
R Per Set lastic el
ange r Sel With Grommets. W s
1.215 1.910  .550** .620** -185-.320
! 3086 4851 1387 1575 4.708.13 4 5748676-1 57486771
1.545 1.910 620 620 .185-.320
2 324 4851 1575 1575 4.708.13 4 5748676-2 5748677-2
2.090 1.920 680  .620** .255-.470
3 53.09 4877 1727 1575 6.48-11.94 ¢ 5748676-3 5748677-3
2.738 1.920 .800 620 .255-.470
4 6955 4877 2032 1575 6.48-11.94 N 57486764 57486774
2.644 1.920 900 .730 .255-.470
5 67.16 4877 2286 1854 6.48-11.94 6 5748676-5 57486775

Notes: 1. Al parts are packaged unassembled.
2. Jackscrews must be purchased separately.
3. Split-ring and crimp ferrules are shown on pages 143-145.

** The following dimensions apply to metal-plated plastic
cable clamps: Size 1: C=.570 [14.48], D=.630 [16.0]

Note: All part numbers are RoHS Size 3: D=.640 [16.26]

compliant. 4. Shielded cable clamps will not accept connector housings with clinch nuts.
141
Catalog 82068 Dimensions are in inches and Dimensions are shown for USA: 1-800-522-6752 South America: 55-11-2103-6000
Revised 1-08 millimeters unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013
www.tycoelectronics.com are metric equivalents. to change. C. America: 52-55-1106-0803 UK: 44-8706-080-208
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:
« Product Type = Backshell/Cable Clamp
o Cable Clamp Type = Two-Piece RFI/EMI Shield
o Shell Size = 1
« Grommets = With
« Thread Size = 4-40
« Number of Grommets Per Set = 4

« Comment = Jackscrews must be purchased separately.; All parts are
packaged unassembled.; Shielded cable clamps wil not accept
connector housings with cinch nuts.

Electrical Characteristics:
o Shielded = Yes.

Body Related Features:
o Cable Exit Angle = 180°

« Cable Insulation Diameter (mm [in]) = 4.70 - 8.13 [0.185 - 0.320]
« Number of Positions = 9

« Cable Clamp Material = Die Cast
« Shield Plating = Bright Nickel over Copper
o Long Turnable Jack Screw Part No. = 747784-3

Industry Standards:
« ROHS/ELV Compliance = RoHS compliant, ELV compliant
o Lead Free Solder Processes = Not relevant for lead free process
* RoHS/ELV Compliance History = Always was RoHS compliant

Packaging Related Features:
« Packaging Method = Individual Kit

Other:
o Brand = AMP
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:
o Accessory Type = Jackscrew
o Thread Size = 4-40
o Screw Length (mm [in]) = 48.77 [1.920]
« Body Material = Stainless Steel
« Comment = Slotted for screwdriver use.

Termination Related Features:
« Screw Finish = None

Industry Standards:
« Government/Industry Qualification = No
« ROHS/ELV Compliance = RoHS compliant, ELV compliant
« Lead Free Solder Processes = Not relevant for lead free process
« RoHS/ELV Compliance History = Always was RoHS compliant

Packaging Related Features:
o Packaging Method = Bulk

Other:
« Brand = AMP
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Tyco
Electronlcs

Soft Shell
Pin and Socket Gonnectors

AMP

Product Facts
m Compact, durable housings

m Pins and sockets can be
accommodated in the same
housings

Contacts fully protected in
the housings. Both pins and
sockets can be used on the
power supply wiring

Fully polarized to provide
proper plug-to-cap mating
incorporating a positive
locking mechanism to

help prevent accidental
disengagement of mated
connectors. Also facilitates
panel mounting
Free-hanging or panel
mount

Housings available in 1, 2,
3,4,6,9,12 and 15 circuit
configuration for wire-to-
wire connection

Connectors can he mounted
to .031-.079 [0.79-2.00]
thick panels

Printed circuit board pin

headers are available in 2
thru 24 circuit vertical and
right-angle configurations

Hermaphroditic housings
available in 2, 3 and 4
circuits for free-hanging
applications

Low insertion/extraction
forces

Contacts accept wire
size range 30-16 AWG
[.05-1.2 mm2]

Test probe contacts availahle
-163 [4.14] centerline
spacing

Not for interrupting current
Recognized under the

Component

Program of ﬁm
Underwriters Laboratories
Inc., File No. E28476

Certified by Canadian
Standards Association, A
File No. LR 7189

Catalog 82181
Revised 4-08

o tycoglectronics.com

Mini-Universal MATE-N-LOK Connectors

Dimensions are in inches and
millimeters unless otherwise
specified. Values in brackets
are metric equivalents

Performance Characteristics

The Mini-Universal MATE-N-LOK
Connector performance characteristics
found on pages 83-84 are based on
free-hanging and panel mount connec-
tors, loaded with contacts crimped on
stranded wire

Low Level Termination Resistance
20 milliohms max. tofal resistance
between wire crimps of a mated pinand
socket

Dielectric Withstanding Yoltage—
1.5 KVAC between adjacent circuits
Insulation Resistance—

1000 megohms minimum between
adjacent circuits

Yoltage Rating—600Y AC or DC

Contact Retention—8 Ib. min
per contact

Durability—20 cycles, mating and
unmating

o change.

Dimensions are shown for
refererice pUrposes orly
Specifications subject

Technical Documents

Product Specifications

108-1542 - Mini-Universal MATE-N-LOK
Connectors

108-1543 - Mini-Universal MATE-N-LOK
Headers

108-5151  Mini-Universal MATE-N-LOK
Connectors (UL94Y-2)

108-5138 - Mini-Universal MATE-N-LOK
Connectors (UL94Y-0)

USA: 1-800-522-6752
Canada: 1-905-470-4425

Mexico: 01-800-733-8926
C. America: 52-55-1106-0803

Application Specification
114-16017 Mini-Universal MATE-N-LOK
Connectors

Instruction Sheets

408-3234  Mini-Universal MATE-N-LOK
Connectors

4115105 Mini-Universal MATE-N-LOK
Connectors

South America: 55-11-2103-6000

Hong Kong: 852-2735-1628
Japain 81-44-844-8013
UK: 44-8706-080-208
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Tyco Soft Shell
Electronics Pin and Socket Gonnectors AMP
Mini-Universal MATE-N-LOK Connectors (Continued)
Housings 1 Circuit, Free-Hanging 220 220
Free-Hanging or Panel Mount o 1559 1559 933
163 [4.14] Centerline spacing 123.70] ﬁ [-2"78] ['21178] [23.70] ‘
Related Product Data m f}: o o £ AT a2
Product Specifications 1691 = B! 18:20)
108-1542 Mini-Universal MATE-N-LOK 110 .220 220 110
Connectors Pl [2.79] [5.59] [559] [2.79) c
ug ap
108-1543 Mini-Universal MATE-N-LOK
Headers 2 and 3 Circuit,
108-5151 Mini-Universal MATE-N-LOK In-Line
Connectors (UL94V-2) 220 .220
108-5138 Mini-Universal MATE-N-LOK v o ’._. 559 8590
Connectors (ULE_M\{—O) 133.70] P79 63 P 110 [2.23730]
Performance Characteristics— (414 [4.14] — [2.79]
pages 83-84 i T
Contacts — page 86 BT = 3 /t A + jc-
Keying Plug — page 86 L ]_—l &1 [ i
Test Probe Contact — page 86 .
Panel Cutout Recommendations— Plug Cap (Free-Hanging)
page 89 220
Technical Documents— pages 83 [5.59]
and 205-206 o 033
Mating Headers — pages 90-02 ['4‘ fj] - o 12370
@
T
! 1!
S N
Cap (Panel Mount)
Housing Part Numbers!
Num'her Dimensions UL94V-0 Hylon, White Color UL94V-2 Nylon, Natural Color
cirdlits A B C D Plu Cap Plu Cap
Y Panel Mount Free-Hanging 9 Panel Mount Free-Hanging
1 - - —  — 1721641 — 1721561 1723351 — 1723271
o B8 A28 4B 460 17216541 1721571 1722831 1723361 1723281 1723431
s 50 2% [SS4 830 i72test 1721581 1722841 1728871 17282041 1728441
Note: All part numbers are RoHS Compliant.
4 and 6 Circuit, Dual Row
933 386 386 933
“f 123 70]*1 ’* A= @80 950 [~ A~ 122 70]——‘
T"E A = =7
B O Coel | O
[11.81] : 4 ﬂ [11.81]
- pr P I el
Plug 1414 414] Cap
Number A Housing Part Numbers!
of Dim UL94V-0 Nylon, White Color UL94V-2 ylon, Natural Color
Circuits i Plug Cap Plug Cap
4 3% 172167-1 172159-1 172338-1 172330-1
6 5 1721681 1721601 1723391 1723311

Dimensions are in inches and
millimeters unless otherwise

specified. Values in brackets

are metric equivalents.

Catalog 82181
Revised 4-08

way tycoelectronics.com

1Housing part numbers shown in both charts (above) are also available in other colors: Red, Green, Blue, Black.
To order connectors in these colors use the appropriate dash numbers as follows: Red 1-XXXXXX-2,

Green 1-XXXXXX-5, Blue 1-XXXXXX-6, Black 1-XXXXXX-9

Note: All part numbers are RoHS Compliant.

Dimensions are shown for
reference purposes only.
Specifications subject

to change.

USA: 1-800-522-6752
Ganada: 1-905-470-4425
Mexico: 01-800-733-8926

C. America: 52-55-1106-0803

South America: 55-11-2103-6000
Hong Kong: 852-2735-1628
Japan: 81-44-844-8013

UK: 44-8706-080-208
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Product Features (Please use the Product Drawing for all design acti

Product Type Features:
« Product Type = Connector

« Connector Type = Housing

« Connector Line = Mini-Universal MATE-N-LOK
« Mount = Free Hanging

« Color = Natural

Mechanical Attachment:
« Mating Retention Type = Positive Lock

Electrical Characteristics:
« Voltage (VAC) = 600

Body Related Features:
« Centeriine (mm [in]) = 4.14 [0.163]

« Number of Positions = 2
« Mating Retention = With

« Contact Diameter (mm [in]) = 0.9 [0.039]

Contact Related Features:
« Contact Layout = In-Line

Housing Related Features:
« Connector Style = Plug

« Housing Material = Nylon
« UL Flammability Rating = UL 94V-0

Industry Standards:
o ROHS/ELV Compliance = RoHS compliant, ELV compliant

o Lead Free Solder Processes = Not relevant for lead free process
 ROHS/ELV Compliance History = Always was ROHS compliant

Other:
« Brand = AMP
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Product Features (Please use the Product Drawing for all design acti

Product Type Features:
Product Type = Connector

Connector Type = Housing

« Connector Line = Mini-Universal MATE-N-LOK
Mount = Free Hanging

Color = Natural

Mechanical Attachment:
« Mating Retention Type = Positive Lock

Electrical Characteristics:
« Voltage (VAC) = 600

Body Related Features:
* Centeriine (mm [in]) = 4.14 [0.163]
« Number of Positions = 3
« Mating Retention = With
« Contact Diameter (mm [in]) = 0.9 [0.039]

Contact Related Features:
« Contact Layout = In-Line

Housing Related Features:
« Connector Style = Plug

« Housing Material = Nylon
« UL Flammability Rating = UL 94V-0

Industry Standards:
« ROHS/ELV Compliance = RoHS compliant, ELV compliant

o Lead Free Solder Processes = Not relevant for lead free process
« ROHS/ELV Compliance History = Always was ROHS compliant

Other:
« Brand = AMP
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Product Features (Please use the Product Drawing for all design acti

Product Type Features:
« Product Type = Connector

« Connector Type = Housing

« Connector Line = Mini-Universal MATE-N-LOK
« Mount = Free Hanging

« Color = Natural

Mechanical Attachment:
o Mating Retention Typ

Positive Lock

Electrical Characteristics:
« Voltage (VAC) = 600

Body Related Features:
« Centeriine (mm [in]) = 4.14 [0.163]

« Number of Positions = 6
« Mating Retention = With

« Contact Diameter (mm [in]) = 0.9 [0.039]

Contact Related Features:
« Contact Layout = Double-Row

Housing Related Features:
« Connector Style = Plug

« Housing Material = Nylon
« UL Flammability Rating = UL 94V-0

Industry Standards:
o ROHS/ELV Compliance = RoHS compliant, ELV compliant

o Lead Free Solder Processes = Not relevant for lead free process
 ROHS/ELV Compliance History = Always was ROHS compliant

Other:
« Brand = AMP
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l High Density

163 [4.14] Centerline

Mini-Universal MATE-N-LOK Connectors

=
.
Tyco Soft Shell
Electronics Pin and Socket Connectors AMP
Mini-Universal MATE-N-LOK Connectors (Continued)
Contacts 6712 6592
- [7.04 [16.74]
Pin diameter .039 [0.99]
O ] : ] O
Material . -~ : )
Brass or Phosphor bronze Pin Socket
Stock Thickness .008 [0.20] Contact Part Numbers
These contacts are to be used in Mini- Wire Size |5 pja. Material Pin Socket HDM Hand
Universal MATE-N-LOK Plug or Cap A“f‘é?g‘emz] Range and Finish Strip Loose Strip Loose  /\pPlicator  Toal
housings only. Form Pieces Form Pieces
Brass, Pro-in 7708351 _794050-1 _ 7708341 7940581 oo
Related Product Data 3026 035-050 Phos Brz. Prein _ — — mossa—  J e,
Product Specifications [05-12] 889127 " prags Duplexi  1-770835-0 1-794059-0 1-770834-0 1-794058-0 s
108-1542 Mini-Universal MATE-N-LOK Phos Bz, Duplex!  — — 17708341 —
Connectors Brass, Prodin 7700011 770985-1 __ 7700021 7109861 o
108-1543 Mini-Universal MATE-N-LOK 26-22  .047-.069 Phos. Brz., Pre-tin — — 7709024 — " g
Headers [12-8] 119175 " pracs Duplext  1-770901-0 1-770985-0 1-770902-0 17709860 22;322,; 916291
" . . . 1 — — . - —
Application Specification Phos. Brz., Duplex 1-7709021
2218 .059-094  Brass, Pre-ln___ 770903-1 _770987-1 _ 770904-1 7709881
11416017 Mini-Universal MATE-N-LOK [3-8] 150239 5 o h e 7700044 567067-13
Connectors or or 2 — — — 03 X
n 25%(2) 067x(2) Brass, Duplex! 17709030 17709870 17709040 17700880 0/ 0 23 o182z
Performance Characteristics— .3 338 " Phos Brz., Duplex! — — 17709041 — 567067-3
pages 83-84 2016 079-126  Brass, Pren 79440612 17163812 794407-12 17163912
Housings — pages 87-60 (512 201820 o Bz, Pretn  — — 79440742 —  680582-29
Technical Documents— pages &3 20%(2) .075x (2) Brass Duplex! 1-794406-02 — 179440702 — 660582-3°  91536-1
and 205-206 L8] 191 Phos. Brz., Duplex! — — 1-794407-12 —

Application Tooling— pages 207-
210

1 Duplex Finish— Plated with .000030 [.000762] min. gold in mating area and .000100 [.00254] min. tin in crimping
area over .000050 [.00127] min. nickel underplate on entire contact.

2.671 [17.04] and 659 [16.74] dimensions are .689 [17.50] for indicated part numbers.

3HDM Applicator part number ending in -1 is used on AMPOMATOR CLS Machine with T or G Terminators, -2 is used
on AMP-O-LECTRIC Model K Machine, -3 is used on AMP-O-ELECTRIC Model G Machine. See pages 207-210 for
further information

4HDM Applicator part number ending in -3 is used on AMPOMATOR CLS Machine with T or G Terminators, 4 is used
on AMP-O-LECTRIC Model K Machine, -5 is used on AMP-O-LECTRIC Model G Machine. See pages 207-210 for
further information

Note: All part numbers are RoHS Compliant.

Keying Plug

‘ 1.004 ‘

Material « B |
UL94V-0 Nylon, white color
Part Number
1746701
Test Probe Contact 1978
[ [35.00] ‘
. . ™ 1T I
Material and Finish { i T ! H—-
Phosphor bronze, nickel plated Part Number
1729711

86

Notes:

1. The test probe is inserted into the housing in the
same direction as indicated by the arrow shown
to the right

2. The test probe can be used in the Cap or Plug
Housing

3. Test probes are supplied unassembled

Contact Insertion Tool
(For inserting contacts applied to small diameter wire)
No. 91002-1
IS 408-7347

Contact ExtractionTool
No. 1897271
IS 408-4118

Catalog 82181
Revised 4-08

way tycoelectronics .com

Dimensions are in inches and
millimeters unless otherwise

specified. Values in brackets

are metric equivalents.

USA: 1-800-522-6752
Ganada: 1-905-470-4425
Mexico: 01-800-733-8926

C. America: 52-55-1106-0803

South America: 55-11-2103-6000
Hong Kong: 852-2735-1628
Japan: 81-44-844-8013

UK: 44-8706-080-208

Dimensions are shown for
reference purposes only.
Specifications subject

to change.
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Product Features (Please use the Product Drawing for all design acti

Product Type Features:
o Product Type = Contact

« Connector Line = Mini-Universal MATE-N-LOK

* Wire Insulation Diameter (mm [in]) = 1.50 - 2.40 [0.059 - 0.094],
3.38 [0.133]

Electrical Characteristics:
« Voltage (VAC) = 600

o Current Rating (A) = 9.5

Termination Related Features:
o Termination Method = Crimp

« Solder Tail Contact Plating = Duplex

Body Related Features:
* Wire Range (mm [AWG]) = 0.30-0.902 [22-18], (2) 0.30-0.402 [(2)
22]

« Contact Diameter (mm [in]) = 0.99 [0.039]
« Stock Thickness (mm [in]) = 0.20 [0.008]

Contact Related Features:
« Contact Type = Socket

« Contact Termination Type = Crimp
« Contact Base Material = Brass

Industry Standards:
« RoHS/ELV Compliance = RoHS compliant, ELV compliant
o Lead Free Solder Processes = Not relevant for lead free process
« RoHS/ELV Compliance History = Always was RoHS compliant

Conditions for Usage:
« Applies To = Wire

Packaging Related Features:
« Packaging Method = Loose Piece

Other:
« Brand = AMP
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l High Density

.163 [4.14] Genterline

Mini-Universal MATE-N-LOK Connectors

Tyco Soft Shell
Electronics Pin and Socket Connectors AMP

Mini-Universal MATE-N-LOK Connectors (Continued)

Vertical PC Board 2 and 3 Circuit, In-Line 4, 6, 8, 10 and 12 Circuit, Dual Row
Material
Housing— Nylon, white

Pin Headers 220 75
ﬁL .030
Flammability Rating— UL94V-0

163 [4.14] Centerline spacing 15.56] 581 444
Contacts— Brass [4.44)

F[ww]
f—|- 030
[0.76]
Solder tail diameter .039 [1.00]

Related Product Data A

Product Specifications
108-1542 Mini-Universal MATE-N-LOK

1

.327 G
1

Connectors 1983
108-1543 Mini-Universal MATE-N-LOK 030 ;
Headers L i
108-5151 Mini-Universal MATE-N-LOK ] A75
Connectors (UL94V-2) [4.44]
108-5138 Mini-Universal MATE-N-LOK
Connectors (UL94V-0) . Mates with Plug Housing
- Number of Style A Pin Vertical Pin Header Part Numbers _ Part Number
Performance Characteristics— Cireuits Dim. Finish With Withost ___(Using Socket Contact
pages 83-84 Drain Holes  Drain Holes Mini-Universal Mini-Universal
Recommended PC Board Hole — ——— MATE-N-LOK _MATE-N-LOK 2
— in - - - -
IT.aVOU_lS porum 2 n-tino bsg; Duplex2 7701664 1-77osrz1 /21651 Tetaat
echnical Documents— pages 83 T?n* T 1 Toere
20525 3 In-Line i Duplex2 17701704 7708734 (21861 7941861
. 387 Tint 17701740 1-770874-0
Mating Gonnectors 4 Dulhow  ggs Duple 17701741 17708741 /21671 7e4tEEd
Mini-Universal MATE-N-LOK Tint 17701780 1-770875-0
Plug Housings — pages 87-89 6 Dual Row 5% Duplex2 17701781 770875 /21881 7941904
ini-Uni N- 713 Tini 17940650 1-794073-0
mj’g'@ﬂ'g(ﬁgﬁg'ﬁf 1’51|i?(§(22 8 DualRow g1y Duplexz 17940651 1-7edora1 ' (OO7S1 79419t
9 Marix A it L7/O1820  ATTOBTE0  roige-1  7o4104-1
14.00 Duplex2 1-770182-1  1-770876-1
877 Tini 17707430 1-770858-0
10 DualRow 5599 Bupiex? TT70741  To7ossad” (705801 7941961
Dual Row 3232 it 1740660 17700210 rosgr1 70419841
1 26.39 Duplex2 1-794066-1  1-770621-1
713 Tini 17701860 1-794040-0
Malrix 18.11 Duplex2 17701861 1704040 (21701 7942004
14 DualRow 122 it 170670 17940740 osmo1  7o402-1
30.53 Duplex2 1-794067-1  1-794074-1
15 Marix 57 it L7/01900 1770899 17p174-1 7042041
2228 Duplex2 1-770190-1  1-770859-1
16 DualRow 3% Tt 17040680 17940750 Lr05ma1 70420641
34.67 Duplex2 1-794068-1  1-794075-1
18 DualRow 4028 it 17040690 17940760 osga1  704208-1
38.81 Duplex2 1-794069-1  1-794076-1
20 DualRow 1891 Tt 17040700 AT940TTO - Lrosesy 7o4zt0-1
42.95 Duplex2 1-794070-1  1-794077-1
22 DualRow 4528 it L7400 17940780 osge1  7od2iz-n
47.09 Duplex2 1-794071-1 1-794078-1
2017 Tini 17940720 1-794079-0
24 DualRow  £yo4 Bupiex? ool T7oqo7eq (705871 7942141

1Tin Finish—Plated with .000150 [.00381] min. fin over .000050 [.00127] min. nickel underplate on entire contact.
2 Duplex Finish—Plated with .000030 [.000762] min. gold in mating area and matte tin on solder tail end over
000050 [.00127] min. nickel underplate on entire contact

Note: All part numbers are RoHS Compliant.

0 o ———————————————————————————————————————————————

Catalog 82181 Dimensions are in inches and Dimensions are shown for USA: 1-800-522-6752 South America: 55-11-2103-6000
Revised 4-08 millimeters unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013

way tycoelectronics.com are metric equivalents. to change. C. America: 52-55-1106-0803 UK: 44-8706-080-208
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Product Features (Please use the Product Drawing for all design acti

ity)

Product Type Features:
« Product Type = Connector

« Connector Type = Header

« Connector Line = Mini-Universal MATE-N-LOK, Mini-Universal
MATE-N-LOK 2

* Mount = Printed Circuit Board

« Color = White

« PCB Mount Retention = With

« Mount Angle = Vertical

Mechanical Attachment:
« Mating Retention Type = Detent Lock

Electrical Characteristics:
« Voltage (VAC) = 600
* Current Rating (A

Termination Related Features:
« Termination Method = Solder
« Termination Post Length (mm [in]) = 3.68 [0.145]
« Solder Tail Contact Plating = Matte Tin over Nickel

Body Related Features:
« Centerline (mm [in]) = 4.14 [0.163]
« Number of Positions = 2
* Mating Retention = With
« Contact Diameter (mm [in]) = 0.9 [0.039]
« PCB Mount Retention Type = Boardlock(s)

Contact Related Features:
« Contact Type =Pin
« Contact Termination Type = Through Hole
o Contact Layout = In-Line
« Contact Base Material = Brass
« Contact Plating, Mating Area, Material = Gold (30)
« Solder Process Drain Hole = Without

Housing Related Features:
« Connector Style = Plug
* Housing Material = Nylon
* UL Flammability Rating = UL 94V-0

Industry Standard
 RoHS/ELV Compliance = RoHS compliant, ELV compliant

« Lead Free Solder Processes = Wave solder capable to 240°C,

Wave solder capable to 260°C, Wave solder capable to 265°C

« ROHS/ELV Compliance History = Always was RoHS compliant

Conditions for Usage:
« Applies To = Printed Circuit Board
« PCB Thickness, Recommended (mm [in]) = 1.57 [0.062]

Other:
« Brand = AMP
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:

Mechanical Attachment:

Electrical Characteristics:

Termination Related Features:

Body Related Features:

Product Type = Connector
Connector Type = Header

Connector Line = Mini-Universal MATE-N-LOK, Mini-Universal
MATE-N-LOK 2

Mount = Printed Circuit Board

Color = White

PCB Mount Retention = With

Mount Angle = Vertical

Mating Retention Type = Detent Lock

Voltage (VAC) = 600
Current Rating (A) = 9.5

Termination Method = Solder
Termination Post Length (mm [in]) = 3.68 [0.145]
Solder Tail Contact Plating = Matte Tin over Nickel

Centerline (mm [in]) = 4.14 [0.163]
Number of Positions = 3

Mating Retention = With

Contact Diameter (mm [in]) = 0.9 [0.039]
PCB Mount Retention Type = Boardiock(s)

Contact Related Features:
« Contact Type =Pin

« Contact Termination Type = Through Hole
« Contact Layout = In-Line

o Contact Base Material = Brass

« Contact Plating, Mating Area, Material
« Solder Process Drain Hole = Without

Gold (30)

Housing Related Features:
« Connector Style = Plug

« Housing Material = Nylon
* UL Flammability Rating = UL 94V-0

Industry Standard
 RoHS/ELV Compliance = RoHS compliant, ELV compliant

« Lead Free Solder Processes = Wave solder capable to 240°C,

Wave solder capable to 260°C, Wave solder capable to 265°C

 ROMS/ELV Compliance History = Always was RoHS compliant

Conditions for Usage:
« Applies To = Printed Circuit Board
 PCB Thickness, Recommended (mm [in]) = 1.57 [0.062]

Other:
« Brand = AMP
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l High Density

.163 [4.14] Genterline

Mini-Universal MATE-N-LOK Connectors

= Tyco
Electronics

Soft Shell
Pin and Socket Connectors AMP

Right-Angle PC Board
Pin Headers

163 [4.14] Centerline spacing

Material

Housing— Nylon, white color
Flammability Rating— UL94V-0
Contacts — Brass

Solder tail diameter .039 [1.00]

Related Product Data

Product Specification
108-1694 Mini-Universal
MATE-N-LOK 2 Headers

Performance Characteristics—
pages 83-84

Recommended PC Board Hole
Layouts—page 93

Technical Documents— pages 83
and 205-206

Mating Connectors

Mini-Universal MATE-N-LOK
Plug Housings — pages 87-89

Mini-Universal MATE-N-LOK 2
Plug Housings — pages 101-102

Mini-Universal MATE-N-LOK Connectors (Continued)

With Board Lock Feature
1, 2 and 3 Circuit, In-Line 4, 6, 8, 10 and 12 Circuit, Dual Row

.500 A .500
12,7017 A 12 mT—']
.030 i W 030
145 0.76]
@D i [3.68] [
‘W“ 225 Ut
[5.72]

14, 16, 18, 20, 22 and 24 Circuit, Dual Row

500
SERC] A
030

['311:52] 076 N
iy
270 ‘ 236
[6.86] 599
" Mates with Plug Housing
: Pin Header
Number of Pi Part Number
Circuits Style Dim. Finish Part Number _ (Using Socket Contacts)
With Board Lock — - _
Mini-Universal Mini-Universal
MATE-N-LOK  MATE-N-LOK 2
Tint 17943740
1 _ 225 i —
5.72 Duplex2 17943741 1721641
Tint 1-770966-0
2 In-Line .388 . )
9.86 Duple 17709861 172165-1 7941841
Tint 1-770967-0
3 In-Line -551 ’ )
14.00 Duplex? 17700671 172166-1 794186-1
Tint 1-770968-0
4 Dual Row 388 ~ g
9.86 Duplex? 17700681 1721671 7941881
Tint 1-770969-0
6 Dual Row -551 ) )
12.00 Dupled 17709891 1721681 794190-1
Tint 1-770970-0
8 Dual Row 714 ~ g
18.14 Duplex 17709701 7705701 76419241
Tint 17709710
10 Dual Row 877 ] )
5228 Dupled 177071 770580-1 794196-1
12 Dual Row 1.040 Tint 1-770972-0 i ]
2642 Duplex 17709721 7I0SBIT 7o4198
14 Dual Row 1.203 Tint 1-770973-0 i ]
3056 Duploxe 17700751 770582-1 7942021
16 Dual Row 1.366 Tint 1-770974-0 i -
3470 Duple 17700741 770583-1 7942061
18 Dual Row 1529 Tint 1-794105-0 i ]
38.84 Duploxe 7041051 770584-1 7942081
20 Dual Row e I 1-794106-0 7705851 7942101
42.98 Duplex2 17941061
22 Dual Row 1.855 Tint 1-794107-0 i ]
4712 Duplex? 17041071 770586-1 7942121
i E ¥
24 Dual Row 2018 in 17941080 7705871 7942141
5126 Duplex2 1-794108-1

1Tin Finish— Plated with .000150 [.00381] min. tin over .000050 [.00127] min. nickel underplate on entire contact.
2Duplex Finish— Plated with .000030 [.000762] min. gold in mating area and matte tin on solder tail end over
000050 [.00127] min. nickel underplate on entire contact

Note: All part numbers are RoHS Compliant.

02 o—————————————————————————

Catalog 82181 Dimensions are in inches and Dimensions are shown for USA: 1-800-522-6752 South America: 55-11-2103-6000
Revised 4-08 millimeters unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013

way tycoelectronics.com are metric equivalents. to change. C. America: 52-55-1106-0803 UK: 44-8706-080-208
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:

Mechanical Attachment:

Electrical Characteristics:

Termination Related Features:

Body Related Features:

Product Type = Connector
Connector Type = Header

Connector Line = Mini-Universal MATE-N-LOK, Mini-Universal
MATE-N-LOK 2

Mount = Printed Circuit Board

Color = White

PCB Mount Retention = With

Mount Angle = Right Angle

Mating Retention Type = Detent Lock

Voltage (VAC) = 600
Current Rating (A) = 9.5

Termination Method = Solder
Termination Post Length (mm [in]) = 3.68 [0.145]
Solder Tail Contact Plating = Matte Tin over Nickel

Centerline (mm [in]) = 4.14 [0.163]
Number of Positions = 2

Mating Retention = With

Contact Diameter (mm [in]) = 0.9 [0.039]
PCB Mount Retention Type = Boardiock(s)

Contact Related Features:
« Contact Type =Pin
« Contact Termination Type = Through Hole
o Contact Layout = In-Line
« Contact Base Material = Brass
Contact Plating, Mating Area, Material = Gold (30)

Housing Related Features:
« Connector Style = Plug
« Housing Material = Nylon
* UL Flammability Rating = UL 94V-0

Industry Standard
 RoHS/ELV Compliance = RoHS compliant, ELV compliant

« Lead Free Solder Processes = Wave solder capable to 240°C,

Wave solder capable to 260°C, Wave solder capable to 265°C

 ROMS/ELV Compliance History = Always was RoHS compliant

Conditions for Usag
« Applies To = Printed Circuit Board

« PCB Thickness, Recommended (mm [in]) = 1.57 [0.062]

Other:
« Brand = AMP
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:

Mechanical Attachment:

Electrical Characteristics:

Termination Related Features:

Body Related Features:

Product Type = Connector
Connector Type = Header

Connector Line = Mini-Universal MATE-N-LOK, Mini-Universal
MATE-N-LOK 2

Mount = Printed Circuit Board

Color = White

PCB Mount Retention = With

Mount Angle = Right Angle

Mating Retention Type = Detent Lock

Voltage (VAC) = 600
Current Rating (A) = 9.5

Termination Method = Solder
Termination Post Length (mm [in]) = 3.68 [0.145]
Solder Tail Contact Plating = Matte Tin over Nickel

Centerline (mm [in]) = 4.14 [0.163]
Number of Positions = 6

Mating Retention = With

Contact Diameter (mm [in]) = 0.9 [0.039]
PCB Mount Retention Type = Boardiock(s)

Contact Related Features:
« Contact Type =Pin
« Contact Termination Type = Through Hole
« Contact Layout = Double-Row
« Contact Base Material = Brass
Contact Plating, Mating Area, Material = Gold (30)

Housing Related Features:
« Connector Style = Plug

« Housing Material = Nylon
* UL Flammability Rating = UL 94V-0

Industry Standard
 RoHS/ELV Compliance = RoHS compliant, ELV compliant

« Lead Free Solder Processes = Wave solder capable to 240°C,

Wave solder capable to 260°C, Wave solder capable to 265°C

 ROMS/ELV Compliance History = Always was RoHS compliant

Conditions for Usage:
« Applies To = Printed Circuit Board
 PCB Thickness, Recommended (mm [in]) = 1.57 [0.062]

Other:
« Brand = AMP






image138.png
Molex - 0015247243

Conn Wire to Board RCP 24 POS 4.2mm Solder ST Thru-Hole Tray

Part Details:

Manufacturer: olex
Part No: 0015247243

Category: Interconnect-Connectors>Headers &
PCB Receptacles

£ Rots Compiance: 80

China Rots Compiiance: &
Datasheet: T

molex

one company > a world of innovation

Part Specification:

Type : Wire to Board
Pitch (mm): 4.2mm
Gender:RCP.
Number of Contacts : 24POS
‘Number of Contact Rows : 2
Mounting Style : Through Hole.

Body Orientation : Straight

Contact Plating : Gold Over Nickel
Packaging : Tray

Operating Temp Range : 40C to 105C
Termination Method : Solder

Current Rating (Max): 6/Contacta.
Voltage Rating Max : 600VDC/B00VAC
Contact Material : Brass

Housing Material : Nylon

Housing Color : White:

Product Height (mm) : 11.34mm
Product Length (mm) : 55.5mm
Product Depth (mm):
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Molex - 0015249245

molex

Conn Wire to Board HDR 24 POS 4.2mm Solder RA Thru-Hole Tray  gne company » a world of innovation

Part Details: Part Specification:
[H— FeS—

Pt 0012045265 Piehmm: 4 2mm
Category: Interconnect=Connectors>Headers & ~ Gender : HDR

PCB Receptacles ‘Number of Contacts : 24POS
oo Comprance:l Numborof Contact o2
China RoHS w@ ‘Mounting Style : Through Hole:

‘Body Orientation : Right Angle
Contact Plating : Gold Over Nickel
Packaging : Tray

Operating Temp Range : 40C to 105C
Termination Method : Solder

Current Rating (Max): 11/Contacta.
Voltage Rating Max : 600V

Contact Material : Brass Alloy

Contact Resistance Max : 10mOhm
Housing Material : Nylon 6/6.

Housing Color : Natural

Product Height (mm) : 15mm

Product Length (mm) : 57mm
Product Depth (mm) : 20.7mm

Datasheet: T
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Crimp-On Wire Connectors
(

Noninsulated

v/'
v
Insulated
Just strip wires, twist them together, insert into connector, and crimp for dependable connections.

Noninsulated connectors are made of tin-plated copper. Voltage ratings don't apply to these connectors.
Insulated connectors have a white nylon sleeve around a copper insert. Rated to 600 volts and 221° F, unless noted. UL listed and CSA certified.

Assortments—See Butt Splice/Terminal Assortments.

No. of Wires (AWG Wire No. of Wires (AWG Wire
Size) Size)

Pkg. Per Pkg. Per
Minimum Maximum Qty. Pkg. Minimum Maximum Qty. Pkg.

Noninsulated Insulated
1(#22) 1(#14) & 1(#20) 50 7242K61  $4.08 1(#22) 1#14) & 1(#20) 50 7242K111*  $5.51
1(#22) 1#12) & 2(#22) 50 7242K62 435 1(#22) 1#12) & 2(#22) 50 7242K64 4.20
1(#16) 1#10) & 1(#16) 50 7242K63 512 1(#16) 1#10) & 1(#16) 50 7242K21 537
1(#9) 1#7) 50 7242K58  7.35 1(#9) 1(#7) 50 7242K65 10.64

* Rated to 300 volts.
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Terminals & Connectors

Non-Insulated

RINGS |

Terminals &
Connectors

Brazed Seam

This terminal s similar to the
butted seam terminal, except
the seam in the barrel has been
brazed. The brazing allows the
terminal o be crimped in any

UL and CSA information may
be available upon request.

Butted Seam

Serrated terminal barrel for
exira wire grip. Chamfered
for easy wire insertion.

position around the barrel,
which helps give extra wire Typical Hon-insulated
holding strength.
STEP-DOWN STANDARD
BUTT CONNECTORS | BUTT CONNECTORS |
» Used to connect two different
sized wires

» Window allows for a sound
mechanical crimp

2218101614
161410 1210
1210108

« Stripes at both ends indicate which
wire size to insert and which crimp
die to use

2422102018
201819 1614
1614 10 1210
1210108

Butted
Seam

Brazed
Seam

Brazed
Seamless
Stock No.

Stock No. Stock No.

Butted irazed
m
Stock No, S

4 20000 20200

I3 30001 020

6 30007 30207

221861 q ) ~

10 30003 020

s 30004 30204

shs 20008

n 30006 0208

4 21000 31200

[3 31001 nz0m

6 1008 21208

8 21009 31200

16146 ] 31002 n;2

080 Stock 10 31003 1209

v 31004 31204

shs 21008 31205

% 21008 21208

1 21007 31207

3 32000

6 22007 22207

& 2001 22m

8 32008

ot 10 s2002

u 22002

s 32004 22204

% 32005 2205

v 22008 22208

8 = 33000

o] as0a1

86 Y, - 33002

B0swek | 54 = 33003

S - 38004

v - 35008

10 = 24000

v - 34001

= shs - 34002
060 Stack o =

M — 34004

10 = 35005

" - 38000

i s - 35001
072 Stock o =

1 — 38008

v = 35020

™ shs = 28021

072 Stock I = 25022

1 = 38028

* These terminats ore affered in @ nomow width to be used where
space is minimal,

Stud Hole Chart for Ring Terminals
Stud holes are shown actual size. Use this chart to determine which terminal

1o order.

Dielectric Grease

* Prevents corrosion and keeps

maisture out of sensitive

electrical connections

See page 79

16 | VAW WAYTEK,INC.

#10 K e

n

Order On-Line: www.waytekwire.com

24 Hour FAX: 1-800-858-0319
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330301 Product Details

D share D prnt = email

e ——

Product Highlights:
+ Terminal Shape = Ring Tongus
+ Receptacle Style = Straight
* Body Style - SOLISTRAND
+ Barrel Type = Closed Barrel

Aae30L, * Wire/Cabls Type = Regular Wire
T Viewsl Festures
& Active

% view 3 pDE

Ring and Spade Tongue Terminals

Quick Links

+ Chcl pricing & Availsbiiey
+ Ssarch for Tooling

+ Broduct Fearure Selector

+ Contace Us Abour This

‘Documentation & Additional Information

Product Drawings:
 TERMINAL RING TONGUE SOLISTRANDITM)

+ 3D Mol (1
+ 3D Model 5

“Additional Informatior
+ Broduct Line Information

Related Produc
* Tooling

Listsll Documents

Product Features (Fleses ues the Product Drawing for ol design siinty)

Product Type Features:

« Terminal Shape = Ring Tongus
+ Receotacle Style = Straight

+ Body Stle = SOLISTRAND
+ Barrel Tupe = Closed Barrel

+ Wire/Cable Type = Regular Wire
+ Inzulzzion = No

Inzulation Suppors = Non-Insulation Support
Stug Diameter (mm [inl) = 4.82 [0.150]
Stud Size = 10

Shps = RING-051

Heawy Duty = No

Materiz| = Copper

Einizh =Tin

Termination Features:

+ Wire/Cabl Size (CMA) = 52,600 - 83,700

Body Features:
+ Wirs Range (mm [AWE1)
+ Barral LD, Min. (mm [n]}
+ Stock Thickness (mm [in]

4.00-35.00° [2]
5.33[0370]
185[0.073]

Contact Features:
S Chsz-2

Tndustry Standards:
« Govermment/Industry Qualfication = Ves
« Goverment/Industry Part Number = MS20655-145
+ RoHS/ELV Compliznce = RoHS compliant, ELV compliant
+ Lead Fres Solder Proceszes = Not relevant for lead free.
process
« RoHS/ELV Compliance History

ways was RoHS compliant

Packaging Features:
* Backazing Method = Looss Pisce
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PASSIVE & ACTIVE OPTOELECTRONICS | AUTOMATION & CONTROL POWER ENCLOSURES INTERCONNECT TEST & MEASUREMENT
CrmP TerbNALS & ELECTRICAL

ASSEMBLY

INDEXES

A

bz

Terminals and Splices

Insulated Terminals
Nylon Funnel Entry

‘The funnel entry aids cable insertion and prevents wires from snagging nside the terminal. The extra copper sleeve gives extra cable retention when crimped to the cable insulation, thus making the terminals resilien to vibration and suitable

for harsh environments.

% TemperstuteRatng 5500 05

> Terminal iateria:
Ring Tongue Terminals

eceptacles — High-Grade Brass; Other Terminals — High-Grade Copper

i 0¥

> Voltage Rating: Brass — 300 V; Copper — 600V
> Additional Sleeve Material — High-Grade Copper

Male Terminals

Stock Hirs awe | Swd | HoleDia PERPK./100
No. Tye Size (In.) 1-24 25-99 100+
4000001 | RNYD1-B@E m 03307 915 | 7184 | 457
g | ma g6 || 8| & e
4 50l 5 ¥ ¥ ¥ » Stock Mir’s Width | Thickness 4
4000004 | RNYDL{-4GE W45 01693 6171 580 | 338 Awg
B | A Bl B e o o | o | | ie
& N o o b i i 400-0060 | MDNYDI-187(5)@E 01889 | 00197 721 | 618 | 360
Eo || R 5 ED G || = ][ 259 400-0061 | MDNYDI-187(8)aE ol8s 0035 779 | 65 | 389
o [ e m = T T o oD 4000040 | WDNYDI-250a! 02480 | 00315 768 | 659 | 384
e e f=h gy B | AR 400-0062 | MDNYD2-187(5)@E 01889 | 00197 151 | 6aa [ 37
000017 | RNYDL24aE Mas | 016s3 813 | 69 | 406 RS || PR G || R B | B | AR
4000018 | RNYDS24@E M4 0.1693 813 | 697 | 406 . g - .
:g'{ﬂg}ﬂ gmg@g%gi mgS 8 {225 ug Egg 3.88 400-0042 | MDNYD5-250@E 0.2480 0.0315 1404 | 1204 | 7.02
400-0027 | ANYD5-BRE Mg 03307 1652 [ 1416 Female Receptacles
4000064 | RNYD5-G@E M6 02519 | 1476 | 1265
4000028 | RNYDS-5@E M5 02085 | 1299 | 1113
4000029 | RNYDL5-4aE Mas | otess | 1299 [ 1113
4000030 | RNYDS5-4aE 4 01693 | 1299 | 1113
4000031 | RNYD537aE M35 | ot | 1299 | 1113
Spade Terminals
Stock Mir's awg | Widt | Thickress PERFRCTIO
No. Tyne (in) (in) 121 | 00 | 100
G e Aws | S | Moledie (I 4000049 | FONYDI-11005)3E 01102 | ooter 660 | 565 | 330
: — S ok BN He |8 2
, - -187( .0315 g . .
el || el e ey iy o 400-0043 | FONYDI-250l 02480 | 00315 7568 659 | 3584
AT || AT fP || 3R e w0052 | rONYDD 16712 0189 | 00197 | 751 | 644 | 376
o W Ws | Sl o | 2% 03 | ONYD-187(e e 01889 [ 0035 751 | 644 | 376
el || B ke it B | EE 4000044 | FONYD2-250al 02480 | 00315 813 | 697 | 406
= | oeer = o T s 4000045 | FONYD5-250GE 02480 | 00315 | 1299 | 1143 | 649
4000022 | SNYDL2-5@E M5 02086 870 746
4000023 DL M5 | 01693 870 | 146 Shrouded Receptacles
000024 | SNYDM2-4@E M4 01693 813 | 697
400-00%5 | SHYDL2-37aE M35 | 01457 813 | 697
4000026 | SNYD232GE M3 01260 813 | 697
4000032 | SNYD5-8aE m 0307 | w1 | 1518 I
4000033 | SNYDLS-6aE M5 02519 | 1673 | 1434
4000034 | SNYD5-5@E M5 0208 | 1312 | 1125
4000035 | SNYDLo-4aE Ma5 | 0168 | 112 | 1125
4000036 | SNYDS5-4aE 4 01693 | 1312 | 1125
Butt Splice
Stock nir's awg | Width [ Thickess PERIEKT100
No. Tyme (in) (in.) 120 | 90 | 100
400-0054 | FDFNYDI-110(5)@E 01102 [ oot [ 1136 | 973 [ 568
400-0055 | FDFNYDI-110(8)aE 01102 | 00315 | 1136 | 973 | 568
400-0056 | FDFNYDI-187(5)aE 01880 | 00197 | 1289 | 1105 | 644
Stock. Mirs e Length PER PK./100 400-0057 | FDFNYD1-187(8)@E 01889 0.0315 1289 | 11.05 6.44
No. b (in) e B o 400-0046 | FOFNYD1-25¢ 02480 | 00315 | 1554 | 1332 | 777
400-0058 | FDENYD2-187(5)aE 01880 [ ooter [ 1387 [ 1172 [ 688
2000087 e 1220 il 26 120 400-0059 Furwvnz-m?si 3 1830 | 003is | 1367 | 1172 | 68
4000038 WBNYS 1220 4451 38.15 2.5 400-0047 | FOFNYD2-250al 280 | 00315 | 1615 | 1388 | 807
4000039 WBNY2 1614 26.35 2259 13.18 4000048 | FDFNYD5-2508E 02480 | 00315 | 2190 | 1877 | 1095

1.800.433.5700 4 alliedeleckcom
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THIS COPY 1S PROVIDED ON A RESTRICTED BASIS AND IS NOT TO BE USED IN ANY WAY DETRIMENTAL TO THE INTERESTS OF PANDUIT CORP.

cAooiT | sTuo DIMENSIONS in.
PART NUMBER | SIZE [, ~+05 T \eoio[ (o #02 T e03 [ =010
Pvig-4R || #4 |84 | 855 | &% [0Te]| 3D
Pvis-er |[Y| e [5P%)| &%) | 5% |07 (35
Pvis-er || e [ (29| 5% | &%) | o] ald)
Pvig-10R || #10 | 5394 | (5% | (6% | ioie]| 225
Pvig-14R |7 | 1ra | 2ai0) | 1*8) | (670 | 2o | (8%
Pvig-ser | |s/167| 3ald) | 11*8) ] 67 | iZma | &)
Pvig-38R |1 | 378" | (36!3)| (158 | (10 | iz | 1)
PviB-12R [-ov |12 [ 38%) |55 |5s | 2878 e
Notes:

1. UL LISTED & CSA CERTIFIED FOR:

A. 600 max voltage rating
(1000 V. MAX. IN SIGNS, FIXTURES AND LUMINAIRES.)
B. #22-16 AWG Solid or stranded copper wire
range, 221°F (105°C) max temp rating with
CT-500,CT-550,CT-1550 and,CT-1551 ingtallation tools.
C. #22-18 AWG Solid or stranded copper wire
range, 167°F (75°C) max temp rating with CT-100 installation tool.

2. Wire strip length: 5/16*Y3F (7.9+%8 )

3. Package Quantity (Suffix to basic part no.):
B. Bulk -MY=1000

A. Standard -CY=100

4. Material:
A. Stamping: .032 (.81) thick tin plated copper

W @

Panduit part numbers shown on this drawing meet the
material requirements of RoHS (European Directive
2002/95/EC on the Restriction of Hazardous Substances)
as proposed by the Technical Adaptation Committee.

C RAD

|- BRAZED SEAM
FUNNEL ENTRY
HOUS ING

- .150 (3.81)

MAX. WIRE
INSUL. DIA.

B. Housing: Red vinyl LISTED CERTIFIED
5. Dimensions In brackets are in millmet 287H LR31212
. Dimensions in brackets are in millimeters ES2164
A41268_10
REMOVED -C & -M, ADDED -CY AND RoHS
10 | 37086 |DAW|DAW] CouRL TANCY NOTE o TROOO93 | LCA|TRO B@ﬂ]@[ﬂ]ﬂﬂ'
09 | 5705 PHNY ADDED PACKAGING CODE "MY™ TO DRAWING. CORP. TINLEY PARK, ILLINOIS
0B | 5702 |SRB|SKB| ADDED PV18-12R AND REVISED FUNNEL ENTRY| 10231 |LA |TRO| #22-18 BARREL FUNNELED VINYL INSULATED
RING TONGUE, .150 (3.81) MAX WIRE

07 | 4/01 |SAB ADDED PACKAGING CODES AND REMOVED PV18-6RN 10171 TRO INSULATION DIAMETER
ReEV | DATE | BY |CHK DESCRIPTION ECN # cust| PMm o EVDAW e o NONE e e A41268
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K and S Series Connectors

& REDPEL
sha e
Pl

INTERCONNECTION

High voltage rectangular connectors of the new K and S
series have been specially developed to meet the
requirements of the “ATLAS” experimental nuclear
research programme at the CERN.

The K series contains 22 miniature HV contacts (12kV
d.c. test voltage).

The S series contains 51 miniature HV contacts (12kV
d.c. test voltage). These crimp contacts are removable
from the shell and are inserted in a PEEK insulator. The
mating is assured by guide pins and sleeves. Two red
sliding tabs secure the connection by locking a pair of
levers to a bracket mounted on the housing. The rectan-
gular design of these connectors makes them ideal for
applications where space saving is critical; for example
on narrow panels.

Straight socket Fixed socket Straight plug
n Z2
N HT 4| [°
o 3 1T
Tz m 4 < E [ g
D ~ 5] o
— 5 f§= § —

KR1/SR1

SELF-LATCHING CONNECTING SYSTEM

The REDEL Self-Latching connecting system allows the connectors
to be mated by simply pushing the plug axially into the socket

Once latched, connection cannot be broken by pulling on the
cable or any other component part

ALIGNMENT KEY

gmn
H

KL1/SL1

KA1/SA1

The connectors are disengaged by pressing down on the latch
levers and then withdrawing the plug from the socket

For added security two red tabs can be slid forward, locking the
latch levers in place.

@® KSEMEEL
i
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@ REDEL

PART SECTION SHOWING INTERNAL COMPONENTS

Connector
Rectangular plug
Rectangular socket €) outer shell
©) Iatch lever
@) outer shell © locking clip
©) insulator €) security tab
©) HV male contact © insulator
) male guide pin ) HV female contact
©) threaded insert ) female guide pin
© cableclamp O threaded insert
() earthing insert ©) cable clamp
) earthingtag ) earthing insert
() earthing tag
HV Contact
Male contact Female contact
€) male contact (1) !‘emale contact
©) insulator 2] ey
© clips € dlips
() sealing gland
TECHNICAL CHARACTERISTICS
Mechanical and climatical Electrical characteristics
Characteristic Value Standard Characteristic Value Standard
Contact retention force 40N | IEC 605128 test 150 Test voltage d.c.l 9/12kV (1 min.) | IEC 60512-2 test 4a
Working femperature 20°C f0+125°C Rated current 4A IEC 60512-3 fest 5a
Mechanical life > 100 cycles IEC 60512-5 test 9a Contact resistance <8mQ IEC 605122 test 2a
Climatic class 20/125/21 IEC 60068-1 Screen resistance <150mQ IEC 60512-2 test 2f
Radiation resistance > 106Gy Insulation resistance >1012Q IEC 605122 fest 3a

Note: 1 specific assembly instructions shall be respected.
QkV dc apply to the pair KAe/KLe and SAe/SLe.
12 kV dc apply to the palr KAs/KRe and SAe/SRe.

Materials and Treatment — Connector Contact
Surface freatment Surface treatment
Component Material (standard) (m) Component Material (standard) m)

Ni Cu| Ni | Au
Qutershell Aluminium 5 Male contact Brass (UNS C38500) 0.5 3 10
Latching mechanism || Bronze 5 Female contact Bronze (UNS C54400) | 0.5 3 1.5
Insulertor PEEK - Contact clips Cu-Be (QQ-C-530) -
cable clamp PsSU - Insulator PEEK -
Other met. pieces Stainless Steel - Sealing gland Silicone PYMQ —
Other plastic pieces | PSU -
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@ REDEL «

MODELS § series (51 contacts)

SAe Straight plug with key (code G or A)

and cable collet

[=T ﬁ% é
L1 Sni— ]
Part Number Cable Group C?;\ggct Marking
714
SAG.H51.LLZBG female black
SAAH51.LLZBG no confact | oie red
S, SAG.H51.LLLBIG 1 female black
=S SAAH51.LLABIG male red
cdt [o SAG.H51.LLLB2G Py female black
R g? A SAAH51 LLAB2G male red
EE E Ld
3?3?1 ol | B o
T N
- 58
Sle Fixed socket with key (code G or A),
two screw fixing
1
D ]
—t Contact .
Part Number Cable Group Type Marking
23— =
SLG.H51.LZG male black
SLAH51.LZG noconfact |0 male red
SLG.H51.LLAIG 1 male black
f SLAH51.LLLIG female red
R == SLG.H51.LLA2G R male black
E§ & & SLAH51.LLL2G female red
]
@
P
SRe Straight socket with key (code G or A)
and cable collet
=T Do (2
=1 | 3
725 Part Number Cable Group C?;g‘e’d Marking
SRG.H51.LLZBG male black
SRAH51.LLZBG nocontact | o male red
SRG.H51.LLABIG 1 male black
41 [o [ SRAHS51.LLLBIG female red
oEE §® SRG.H51.LLAB2G 2 male black
it ] 99 SRAH51.LLLB2G female red
RaT |0 il
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@ REDEL w

ACCESSORIES

- T—— FFA-ERA High Voltage Contacts
Cable L
Female contact | group | (mm)
ERA.05.403.ZLL1 1 4
ERA.05.403.ZL12 2 6
GMA Heatshrink tube
Shall be ordered separately
Cable Supplier o0 | L

group| Name  Product reference
1 |[RAYCHEM® |RNF3000 3/1 3013
2 |RAYCHEM® |RNF 3000 1.5/0.5| 15| 9

Note: for cable group 2, the two heatshrink tubes are necessary
® Material: Polyolefine transparent

DCT Assembly tool for guide pins

Automatic model

DCF Extraction tools for HV contacts

DPH Crimping tool with die and positioner

Cable Marking

Applications group on die

shield 1-2 | DPH.91.005.2K

centre contact 1 DPH.91.001.16K

centre contact 2 |DPK.91.001.16K

DPN Dies and positionner

Cable Marking

Applications group on die

shield 1-2 |DPH.91.005.2K

centre contact 1 DPH.91.001.16K
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Electronics Pin and Socket Connectors

Performance Characteristics

Electrical Characteristics

Voltage Rating: UL (600 VAC and VDC), CSA (600 VAC and VDC), VDE (380 VAC, 450 VDC), [EC (440 V)
Dielectric Strength: 2000 Volts, RMS (at sea [evel)

Current Rating: See contact current carrying capability data below.

Insulation Resistance: 5000 Megohms (Min.)

Termination Resistance: Dependent upon individual contact type. Refer to applicable Product Specification

(Technical Documents, page 58)
Environmental Characteristics
Temperature Range: -55°C to +130°C [-67°F to +266°F]

Mechanical Characteristics

Alr Gap: Exceeds 3.2 [125]

Creep Distance: Exceeds 4 [157]

Mounting Distance (Live Contact-to-Panel): Exceeds 6 [.237]
Acceptable Panel Thicknesses: 0.8-2.3 [ 030-.090]

Contact Current Carrying Capability

CONTACT CURRENT GUIDE Maximum Current (Amperes)*

100
ES Pin
Diameter
20 D Size 8 358 [141]
70 . 125 POWERBAND Contact 3.06 [125]
60 High Current Upgrade Size 8in a 3.40 [130]
fully-loaded 8-Pos. Drawer Connector
(Single contact 55 Amperes)
50
High Current Upgradie 1.52 [062]
40 Louvertac, Type lll+
] ween 1.52 [062]
0
[ ] pe 11+ ina fully-loaded heacter 0.98 [040]
20
5
10 75
o

“Based on single contact free air conditions
1.125 POWERBAND  Precision formed pins & sockets

2. High Current Louvertac  Screw machined pin & socket contacts.

Both versions feature the AMP Louvertac springs for superior current car-
vying, heat transfer and durability performance. See catalog 65141

The total current capacity of each contact in a connector is dependent upon the heat rise resulting from the combina-
tion of electrical loads on all the contacts in the connector arrangement and the maximum ambient temperature in
which the connector will be operating. Caution must be taken to assure that these combinations of conditions do not
cause the internal temperature of the connector to exceed the maximum operating temperature of the housing mate-
rial. There are several variables which must be considered when determining this maximum current carrying capability
for your application

These variables are:

a. Wire Size-Larger wire will carry more current since it has less resistance to current flow; therefore, it generates less
heat. The wire also conducts heat away from the connector.

b. Connector Size-In general, the more circuits in a connector, the less current per contact can be carried

c. Ambient Temperature - The higher the ambient temperature, the less current can be carried

Catalog 82045 Dimensions are in millimeters Dimensions are shown for  USA:1-800-522-6752 South America: 55-11-3611-1514

Revised 06-08 and inches unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets are Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013

www tycoelectronics com equivalent U S Customary Units, to change. C. America: 52-55-5-729-0425 UK: 44-141-810-8967
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Tyco AMP Metrimate

NOTE: All part numbers
are RoHS Compliant

Electronics Pin and Socket Connectors

Square Grid Connectors

Free-Hanging and Panel

Plug Housing

Mount Connectors (Accepts Socket Contacts)

Socket Panel
Material Contact Latches
Red thermoplastic, 94V-0 rated Polarization

Feature
Related Product Data
Polarization

Mateable PC Board Headers - Feature
page 34 Serrated Locking
Contacts - Pages 9-14 Release ™ Tab

Keying Plug - Page 44
Strain Relief Kits - See below

Dimensional Specifications
and Recommended Panel \

Receptacle Housing
(Accepts Pin Contacts)

Panel Pin
Latches Contact
Serrated

I Release

Cutout - Pages 32 and 33 Lfgmg

Performance Characteristics -

Page 3

Technical Documents - Page 58 No. of Housing Part No.*

Product Specification - Positions Plug Receptacle

108-10033 4 207015-1 207016-1

Application Specification - 6 2071521 207153-1

1410040 9 2074391 207440-1
12 2070171 207018-1
18 207442-1 207443-1
24 2073041 2073051
36 207019-1 2070201

*Housing only, order contacts sepa-
rately. See pages 9-14 for contact

specifications.

Strain Relief Kits Strain ——
Relief No. of Cable Strain Relief Kit No.
(For use with plugs and/or __ Jtrain REner Al o
plug Positions 0.D.
receptacles) In: ual Bulk
(Connector) (Max.) Packs Packaging
! 6 et 207600-1  213792-1
Material :
n7
Red thermoplastic, 94V-0 rated 9 460 207601-1 2137931
12 1345 2076021 -
Related Product Data :
) ! o 18 16.5 207603-1 -
Dimensional Specifications - 650
page 33 24 1905 207088 -
36 3 20760441 213797-1
Notes: 1. Cable gates are supplied with each strain

Strain
Reliet

relief kit to accommodate various cable
diameters up to the maximum specified.
Components for all strain relief kits are
packaged unassembled.

Catalog 82045
Revised 06-08

Dimensions are shown for
reference purposes only.
Specifications subject

to change

Dimensions are in millimeters
and inches unless otherwise

specified. Values in brackets are
equivalent U.S. Customary Units

Canada:

www tycoelectronics.com

USA:1-800-522-6752
905-470-4425
Mexico: 01-800-733-8926

C. America: 52-55-5-729-0425

South America: 55-11-3611-1514
Hong Kong: 852-2735-1628
Japan: 81-44-844-8013

UK: 44-141-810-8967

31
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Electronics

Pin and Socket Connectors

Square Grid Connector Specifications (continued)

24 and 36 Posi
Plug (for Sockets)

n Housings

Receptacle (for Pins)

5
L197) P

5
< L1o7) P

Raised Ring | Raised Ring
(Cavity No. 1 only) ‘ (Cavity No. 1 only)
v
1)
92
1 (:362) Ret 13821 P
2715 - » ¥ - )
(1.089]
Iéauol
Panel Panel
| g
- A -
Max.
- 8 -
ololololole
1610 R Max
No. of Connector Dimensions Panel Cutout
% Positions Dimensions
Recommended A B c
Panel Cutout 283 40.45 32.85 40.77
(forPlugor (1114l 2 1592 1293 1.605
Receptacle) 6 55.45 47.85 55.75
2183 1885 2195
‘ Note: Panel thickness 0.76-2.29 [.030-.090]
-~———¢C
Strain Relief Kits (for 6, 9, 12, 18, 24 and 36 Position Connectors)
X
No. of Dimensions Cable 0.D.
A Positions A B [+ (Max.)
s 17.75 25.53 22.75 9.5
v .700 1.005 896 375
. B 23.9 32.4 2275 n7
/ s 940 1.275 896 460
23.9 32.4 27.58 13.45
Caole O D 12
(Seo Table) 940 1.275 1.086 .530
18 23.9 381 381 16.5
940 1.500 1500 650
2 27.94 381 38.1 19.05
1100 1.500 1500 750
c 36 27.94 381 531 233
1100 1.500 2.090 918

“Plug shown for illustration purposes only. Strain Relief Kits can be
used on either plug or receptacle.

Dimensions
\ches unles:

and
specified.
ronicscom  equivalent U.S, Customar

wwwtyc

Dimens
referenc

to che

Mexico: O1-80

C. America: 52-5!

South America:

Hong Kong: 8

33
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:

« Product Type = Housing

« Connector Type = Housing
. Plug

. No

ree Hanging, Panel
« Mounting Ears = Without

« Mating Connector Lock = With
 PCB Mount Retention = Without

« Mating Connector Lock Type = Locking Latch

Electrical Characteristics:
« Voltage (VAC) = 600

Body Related Features:
« Connector Configuration = Square Grid
« Number of Positions = 36
« Coaxial Socket = Without
« Centeriine (mm [in]) = 5.00 [0.197]

o Jackscrew = Without
* 8/32 Insert = No

Housing Related Features:
« Mating Alignment Type = Polarizing Tab

« Housing Material = Thermoplastic - GF
« Housing Color = Red
« UL Flammability Rating = UL 94V-0

Industry Standards:
o ROHS/ELV Compliance = RoHS compliant, ELV compliant

o Lead Free Solder Processes = Not relevant for lead free process
 ROHS/ELV Compliance History = Always was ROHS compliant

Packaging Related Features:
« Packaging Quantity = 150

Other:
« Brand = AMP
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:

« Product Type = Housing

« Connector Type = Housing
« Gender = Receptacle

« Keyed = No

« Mount = Free Hanging, Panel

* Mounting Ears = Without

* Mating Connector Lock = With

* PCB Mount Retention = Without

« Mating Connector Lock Type = Locking Tab

Electrical Characteristics:
« Voltage (VAC) = 600

Body Related Features:
« Connector Configuration = Rectangular
« Number of Positions = 36
« Coaxial Socket = Without
« Centeriine (mm [in]) = 5.00 [0.197]

o Jackscrew = Without
* 8/32 Insert = No

Housing Related Features:
« Mating Alignment Type = Polarizing Tab

« Housing Material = Thermoplastic - GF
« Housing Color = Red
« UL Flammability Rating = UL 94V-0

Industry Standards:
o ROHS/ELV Compliance = RoHS compliant, ELV compliant

o Lead Free Solder Processes = Not relevant for lead free process
 ROHS/ELV Compliance History = Always was ROHS compliant

Packaging Related Features:
« Packaging Quantity = 200

Other:
« Brand = AMP
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:
« Product Type = Accessory

o Accessory Type = Strain Relief Kit

* Keyed = No

« Mounting Ears = Without

« Mating Connector Lock = Without

« PCB Mount Retention = Without

« Insulation Diameter (mm [in]) = 23.30 [.918] Max.

Electrical Characteristics:
« Voltage (VAC) = 600

Body Related Features:
« Connector Configuration = Square Grid
* Number of Positions = 36
o Jackscrew = Without

« 8/32 Insert = No

Housing Related Features:
« Housing Material = Thermoplastic - GF

« Housing Color = Red
* UL Flammability Rating = UL 94V-0

Industry Standards:
« ROHS/ELV Compliance = RoHS compliant, ELV compliant
« Lead Free Solder Processes = Not relevant for lead free process
« ROHS/ELV Compliance History = Always was ROHS compliant

Packaging Related Features:
o Packaging Method = Individual

« Packaging Quantity = 65

Other:
o Brand = AMP
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Front End Boards

FEB to DCM (11,160 total)
data lines

Wiener MPOD High Voltage Supply Data Concentrator Module (DCM)

2 total, 15 cards 180 total
( ) HVpatch  paQ ethernet { )

16 channel Indicator card
cable
208 VAC Switches

DCS ethernet

DCMcard 16 x 4 Power Distribution Cards

24V/1.25A

Far Detector:
AB diblock:
62/62 top/side FEBs/PDB
AA diblock:
64/60 top/side FEBs/PDB

450V/3m,
]\

3.3V out/retur + sense wires \ \__3.3V/64A]

\ ¥
1\ 24V/11AL g

24V outreturn + sense wires®

Power Distribution Box (PDB)

@

3x33V (180 total) 2

modules 5
= <
3x24V = o<zl
modules Building 8o 8
ground 0>S3
ezl
el R

240 VAC Wiener PL506 Low Voltage Supply

DCS ethernet | (60 total, 360 modules) I NOvA Power Distribution System I
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NOTE: All part numbers
are RoHS Compliant

Tyco AMP Metrimate
Pin and Socket Connectors

Signal Contacts

PinBody  Spring, Stainless Steel

Spring, Stainless Stes!

Snap-In

\Ferrule, Brass, Nickel Flash

113 Max
1287] D

"*hz pr

Socket

Related Product Data

Application Tooling - Pages 76-79
Technical Documents

114-10004 application Specification
108-10024-2 Product Specification

Material and Finish - See chart
Contact Body - Copper Nickel Alloy
Retention Spring - Stainless steel

Contact Size 16 - Pin Diameter .062 [1.57]
(Test Current, 13 Ampere)t

+ Single contact, free air test current s not to be construed as contact rating eurrent, Use anly for testing.
Refer to contact currert carmying capab ity information on page 8

Wire Size Ins. Strip Form Loose Piece Tooling Part N
Range o Gontact Canfact No. Contact No. Toose Piece  Str
AWG mm? Range Pin Socket Pin Socket Hand Tool __ Applicators
- Gold/Nickel? 788085 3 788088 2 567867 1%
3028 ooso009  015-030 / 90716 1 or 567947 1%+
Sel Gold/Nickel* 788085 1 7880881 788085 4 788088 3 or 80602 0™
040060 Bright Tin 1 66425 2 166424 1

Gold/Nickel 66425 7 6p42d4 7 664203  B6428 3 91515 16
Sel_Gold/Nicke® 66425 8 66424 8 56420 4 66428 4
Gold/NickeP 66393 7 56394 7
Sel Gold/NicksF 66393 8 66394 8 66406 4 66405 4
Bright Tin___1B6106 5 166108 5 166107 11 66109 7

466598 oH

102152
014-030"
0.36 0.76

3026 0.05 015

90225 26 4BBSES 3

91515 18 4BB321 oee
035-.0851 Gold/NickelZ _ BEIOE 7 BEIOS 7 EBI07 3 BEI0T 3
2 24 01202 089 140 Sel. Gold/Nickel® 66106 8 66108 8 66107 4__66100 4 el 1 Jeeehg 2
Sel_Gold/Nickel® EBT08 T 6109 1
Bright Tin 7 BEI02 53 66104 O 166103 & 1 66105 9
.040-.0801 Gold/Nicke? __ PEI02 8 BI04 8 6103 3 BEI0S 3 91515 18 485323 o
102 203 el Gold/Nickel o B5102 9 66104 0 —_66l03 4 66105 4 or or
e Cola/Miekel es102 2 2 66104 3 166103 2 166IDS 3 58495 1¢ 468907 2*+*
Sel_Gold/Nicksl® 66104 1 66105 1
24 20 02086 Bright Ti 166564 2 166563 1 66566 7 66565 7 466383 4%+
.060-.1205 rioht Tin 9154218 or 4BE97Q 1+
152 3.05 Sel. Gold/Nickels 66564 8 66563 8 BBS6H 4 BBS6S 4 or 567363 o***
Bright Tin 1663324 166331 4 166400 0 166399 0 B
.080-.100" Gold/Nickel? 86332 7 86331 7 66400 3 66300 3 9‘55‘ 4553024 o
203 254  Sel Gold/Nickel® BB3328 B33 @ 664004 66399 4 .
Sel. Gold/Nickel® 66331 2 Besop 2 90%252°  4peodzt
766008 9°
0501001 eriht Tin ~ TE50389° 1661000 186099 5 186101 9 51505 Tor 465325 g
1816 0814 203 284 Gold/NickelZ _ bE098 8 BEI00 8 6B0J9 3 BBIOT S 91523 15 or or
Sel. Gold/Nickels 66098 9 66100 9 ___BE099 4__BBIOT 4 584951+ 486906 1
Sel_Gold/Nickel™ 66098 6 £6099 T
aright T 166350 4 1BBISG 6 166361 2 1 BBIE0 2
.080-.100" risht Tin 766359 57 166358 87 486326 oo
s T
1814 0820 Sel. Gold/Nickel*1geseg s, Teasea 3  cesel a7 ceaen 87 486923 2
Sel_Gold/Nickel® 66350 1 66360 1
66598 9 256058 10+
1191505 Bright Tin 65597 8 Tpgooso  B66028  BEE01 9 91521 18 9%

Sel Gold/Nicksl® 66597 2 66598 2 66602 2 66601 2 587364 e

el et ring disnete, nehatin ernp barel, st ot
rcaed 125 315)
2500015 (0.00035] goM n temating area ovar 900050 (000127)

SContacts con ONLY b wsad in: Matrimate; GPC Series 1 (arr 25-
247, Sies < Ghre 25-15H, 2395, 152200, a1 VDE < omactors
10 ot i 1 638 Pt TooL s e TG s ST
Ao Hard Tool SAHT) cdr SAHT Acapter Part Mo. 2172031

SStartrrstg ot st b et
Iisertion Tool Park No. $10021 T rasition dametors 670 01761

2000020 10.000721 g  tha matingSrss, with ok s an e Hotder Part o, 3553041 Coth ratehet o 1695261 ot O lexs), o 2008952 for rmiation dismeters 030 (2251 mx.
ramainder, over GOG0S0 (0001271 ke s P Unit Pt No. 1657211 (hard actuatad or 1687721 ook Extraction Tool Pat N 505165 (htructon hast 409.126)
000030 (5000741 gk 11 13t r, with Gk grscist o adiaidd Gl TachnialS.pport T Vichios Appleater Part e
ramaindar over GO0050 (0001271 kel renpher renze cnact oy

Catalog 82045
Revised 06-08

Dimensions are in milimeters Dimensions are shown for  USA: 1-800-522-6752
and inches unless otherwise reference purposes only.  Canada:1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets are  Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013

wewrycoslectronicscom  equivalent US. Customary Units. to change. C America: 52-55-6729-0425  UK: 44-141-810-8967

South Armerica: S5-T1-36111514.
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Product Features (Please use the Product Drawing for all design activity)

Product Type Features:

« Insulation Support = Yes

* Termination Method to Wire/Cable = Crimp,

* Wire/Cable Type = Discrete Wire

« Grade = Commercial

« Comment = Overall insulation crimp diameter, including crimp
barrel, must not exceed 3.18 [.125].; PRO-CRIMPER II # 58495-1
Hand Tool for field repair use only.; Insertion Tool No. 91002-1 (for

Insulation Dia. 1.78 [.070] o less), No. 200833-2 (for Insulation Dia.
-090 [2.28] max.) Exiraction Tool No. 305183.

Electrical Characteristics:
« High Current = No

Termination Related Features:
« Termination End Plating = Gold Flash
« Pin Diameter (mm [in]) = 1.57 [0.062]

Body Related Features:
« Series = Type 11T+
« Wire Range (mm [AWGI) = 0.12-0.242 [26-24]
« Spring Material = Stainless Steel
G Series Connectors, M Series Connectors, CPC

Contact Related Features:
* Contact Type = Socket
« Contact Classification = Signal
* Contact Plating, Mating Area, Material = Gold (30)
« Contact Base Material = Brass
« ContactSize = 16

Industry Standard:
« RoHS/ELV Compliance = RoHS compliant, ELV compliant

« Lead Free Solder Processes = Not relevant for lead free process
* ROHS/ELV Compliance History = Always was RoHS compliant

Conditions for Usage:
« Accepts Wire Insulation Diameter, Range (mm [in) = 0.89 - 1.40
[0.035 - 0.055]
« Applies To = Wire

« Test Current (4) = 13.0

Packaging Related Features:
« Packaging Method = Loose Piece

Other
« Brand = AMP
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Product Features (Please use the Product Dra

Product Type Features:
Insulation Support = Yes
« Termination Method to Wire/Cable
* Wire/Cable Type = Discrete Wire
« Grade = Commercial
« Comment = Insertion Tool No. 1002-1 (for Insulation Dia. 1.78
[.070] or less), No. 200893-2 (for Insulation Dia. .00 [2.26] max.)
Extraction Tool No. 305183.; Contacts can only be used in

Metrimate, Series 1 (Arr. 23-24), Series 4 (Arr. 23-13M, 23-16M,
23-22M), and VDE connectors.

Crimp

Electrical Characteristics:
« High Current = No

Termination Related Features:

« Termination End Plating = Gold Flash
« Pin Diameter (mm [in]) = 1.57 [0.062]

Body Related Features:
« Series = Type 11T+
« Wire Range (mm [AWGI) = 0.20-0.60% [24-20]
« Spring Material = Stainless Steel
« Used With = M Series Connectors, CPC Connectors

Contact Related Features:
« Contact Type = Pin
« Contact Classification = Signal
« Contact Plating, Mating Area, Material =
« Contact Base Material = Brass
« ContactSize = 16

Gold (30)

Industry Standard:
« RoHS/ELV Compliance = RoHS compliant, ELV compliant
« Lead Free Solder Processes = Not relevant for lead free process
* ROHS/ELV Compliance History = Always was RoHS compliant

Conditions for Usage:
« Accepts Wire Insulation Diameter, Range (mm [in]) = 1.52 - 3.05.

[0.060 - 0.120]
« Applies To = Wire

« Test Current (A

13.0

Packaging Related Features:
« Packaging Method = Loose Piece
Other
« Brand = AMP
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Il Eiectrical Switches

For information about choosing an electrical switch, see page 839.

22 mm Panel Cutout Metal Push-Button Switches

Metal construction makes these more durable than&)\ast\c switches. Furnished with all the components you need
for a complete switch. Switches mount in a 22 mm (0.89") dia. panel cutout
Rated 6 amps @ 120 VAC and 2.5 amps @ 24 VDC with a maximum voltage of 600 VAC. All have screw terminal con-

Flush  Nections. Switches are oil- and watertight, meeting NEMA 4, 13, and IP€6. UL listed, CSA certified, and CE approved
Please specify color where necessary.

No. of Before Dp.

Circuits Switching, No. of Industry Available Behind

Switched __ CircuitIs ___ Switch Action Terminals _ Designation _ Colors Panel Each

Flush (1.77" Dia,)

1 Off Springs Back (Momentary) 2 SPST-NO Black, Green....2.06"......8382K21...518.94

1 Off Stays Switched (Mairtained) 2 SPSTNO Black, Green....2.06"......8382K23. . 23.05

1 on Springs Back (Momentary) 2 SPSTNC Black, Red ......2.06".....8382K22.. 18.97

1 on Stays Switched (Mairtained) 2 SPSTNC Black, Red ......2.06"...8382K24. . 23.03

Projecting (117" Dia.)

1 Off Springs Back (Momentary) 2 SPST-NO Black, Green....2.06"......8382K31... 20.77

1 on Springs Back (Momentary) 2 SPSTNC Black, Red ......2.06".....8382K32... 18.94

Mushroom (1.58" Dia.

1 Off Springs Back (Momentary) 2 SPST-NO Black, Green....2.06"......8382K41... 2510

1 on Springs Back (Momentary) 2 SPST-NC Black, Red ......2.06" ... 8382K42.. 3285

1 on Stays Switched (Mairtained) 2 SPSTNC Red 2.06".....8382KA5d 2921

1 on Stays Switched (Maintained) 2 SPSTNC Red 2.06".....8382K44A 2921

Replacement Contacts

1 Off 2 SPST-NO 9209K147..  8.30
on 2 SPSTNC 9200K116.. 10.02

1
o Push-pull action. A Push-turn action

22 mm Panel Cutout Metal Switch Components

Select an actuator and a contact block kit (each sold separately) to custom-build a metal switch. More durable than plastic models, these
switches mount in a 22 mm (0.89") dia. panel cutout and are oil- and watertight, meeting NEMA 4, 13, and IP66. UL listed and CSA certified

Actuators

For ifuminated actuators, you'll need a cortact block kit with bulbholder. Lever actuators have a white insert
i the lever for easy position identification. Key actuators all open with the same key (keyed alike) and include
two keys. Turn key to the left to remove, unlsss noted

Please specify color where necessary: black (BIk), green (Grm), red, white (Wh), or yellow (Yel)

Switch Action Available Colors Each

Push-Button Actuators
Flush (1.17* Dia.) Springs Back (Momentary) Blk, Grn, Red, Wh, Yel....9209K11... $8.04
Flush (1.17" Dia.) Stays Switched (Maintairied) Blk, Grn, Red, Wh, Yel....9209K21..10.71
Projecting (1.17" Dia.) Springs Back EMomemary} Blk, Grn, Red, Wh, Yel....9209K12.. 8.04
Mushroom (1.57" Dia.) Springs Back (Momentary) Bik, Grn, Red; Yel 9209K13.. 19.65
Mushroom (2,36" Dia.) Springs Back (Momentary) Blk, Grn, Red, Yel 9200K14....20.12
Huminated Push-Button Actuators
Flush Ew 17" D\a} Springs Back (Momentary) Green, Red, Yellow 9209K31....16.38
Flush (117" Dia Stays Switched (Maintaired) Green, Red, Yellow 9209K41.. 19.63
Projecting (1.17 Dia.). Springs Back (Momentary) Green, Red, Yellow 9209K32..10.71
Mushroom (1.57" Dia.) Springs Back (Momentary) Green, Red, Yellow 9209K33.... 24.56
Lever Actuators (Short: 1.17' Lg.; Long: 1.44" Lg)
Two Position—Short Springs Back (Momentary) Black 9209K511..19.65
Two Position—Short Stays Switched (Maintaired) Black 9209K551 . 13.38
Two Position—Long Springs Back (Momentary) Black 9209K521. 19.65
Two Position—Long Stays Switched (Maintained) Black 9209K561 .. 13.38
Three Position—Short Springs Back (Momentary) Black 9209K531.. 16.08
Three Position—Short Stays Switched (Maintairied) Black 9209K571.. 13.38
Three Position—Long Springs Back (Momentary) Black 9209K541.. 16.08
Three Position—Long Stays Switched (Maintained) Black 9209K581.. 13.38
Key Actuators (1.19" Dia.)

Long Lever Two Position Springs Back (Momentary) Black 9200K61* 45.56
Two Position Stays Switched (Maintairied) Black 9209K63.... 42.87
Three Position Springs Back (Momentary) Black 9200K62 4 45.56
Three Position Stays Switched (Maintaired) Black 9209K64.... 42.87

Key

* Turn key to the right to remove. ¢ Springs back from right only.
Contact Block Kits

Contact block kits consist of a contact mounting latch and one or more
single-pole contacts. They're rated 6 amps @ 120 VAC and 2.5 amps @ 24 VDC
with a maximum voltage of 600 VAC. Corttacts have screw terminal connections
and require 1.80" depth behind panel for mounting

Contact block kits with bulbholder are used with illumi-
nated push-button actuators (bulb included)

Please specify voltage (24 VAC/VDC, 120 VAC,
or 240 VAC) and color (green, red, or yellow)

No.of  Before  No.of For Push-Button For Lever and  No.of  Before  No.of
Circuits ~ Switching, Term- Industry Actuators Key Actuators  Circuits  Switching, Term- Industry
Switched Circuitls _inals _Designation Each Each  Switched Circut Is _inals_Designation Each
1 off 2....SPSI-NO. ... 9200K138.512.98 9209K127 81602 1 off T ....SPSI-NO... 9200K22 33644
1 on 2. . SPSTNC. .. 9209K128. 16.02 9209K128. 1602 1 on 4....SPSTNC.... 9209K25. 36386
2 10, 10n.4..... DPSTNO/NC 9209K139.. 2128 9209K120. 26.44 2 10f,10n..6......DPST-NO/NC 9209K28.. 45.18
2 2 Off 4. DPST-2 NO...9209K146 . 21.28 9209K136. 2644 2 20ff 6. DPST-2 NO.... 9209K35.. 45.18
2 20n 4....DPST-2 NC...9209K137... 26.44 9209K137. 2644 2 20n 6.....DPST-2 NC....9209K38.. 45.18
Accessories

Contacts _are rated 6 No.of Circuits Before Switching, No.of  Industry Buibholder module and bulbs
amps @ 120 VAC and 2.5 Switched Circuiit Is Terminals_Designation Each provide more ways to customize
amps @24 VDC with a max - your switch
voltage of 600 VAC, Gontacts for Push-Buttan Actuators SPST-NO . 9209K147. $8.30 Please specify color

Lo voltage contactsare on 5 SPETNC. 9200K116 1002  Oreen, red, or yellow
for low voltage, low curent  contacts for Lever and Key Actuators Each
applications “such as pro- off 2 SPST-NO... 9209K117..10.02  Bulbholder Modle. 9200K26. $23.76
?rammab‘e logic controllers 4 on 2 SPST-NC...9209K116 .10.02 & VAC LED Bulb. 7557K94.. 9.26
PLCs). They'e rated 0.75  f oy Violtage Contacts 24 VAC LED Bulb. 7557K95 »  9.26
amps @ 240 VAC and 057 4 off 2 SPST-NO... 9209K119..13.98 120 VAC LED Bulb. 7557K96.. 9.26
amps @ 48 VDC. 1 on 2 SPST-NC.. 9209K126..13.98  + Also rated 24 VDC.

844

McMASTER-CARR.




image166.png
Pilot Devices
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Series D7 — Heavy Duty/0il Tight

Two Position Selector Switches, Non-llluminated (Components) @

’
/ /"

Pilot Devices = =

D7

SSNA9000

4
4
1
Catalog | Price | Pkg. Catalog | Price | Pkg.
Component Number Ea. | Qty. Component Number Ea. | Qty.
01 Standard knob, plastic operator, front 03 Tool-less Mounting Latch (for snap-on
bezel @ contact blocks and power modules)
Maintained 60° Black D7P-SM22 | 18.80 1 Plastic Latch D7-ALP 6.00 10
Spring return from left, 60° Black D7P-SL22 Metal Latch D7-ALM 7.75
Spring return from right, 60°  Black D7P-SR22 04 Contact blocks ®©
Standard knob, shiny metal operator, NO D7-X10 13.70
front bezel @ NC D7-X01
NO, earl ke D7-X10E
Maintained 60° Black | D7m-smz2 [ 2100 1 ot o D01 10
Spring return from left, 60° Black D7M-SL22 !
Spring return from right, 60°  Black D7M-SR22 NO, low voltage D7-X10V 2295
02 Long knob, plastic operator, front NC: low voltage D7-X01V
bezel @
Maintained 60° Black D7P-HM22 | 27.30 1

Spring return from left, 60° Black D7P-HL22
Spring return from right, 60°  Black D7P-HR22

Long knob, shiny metal operator, front
bezel @

Maintained 60° Black D7M-HM22 | 29.50 1
Spring return from left, 60° Black D7M-HL22
Spring return from right, 60°  Black D7M-HR22

@ Nameplates provided separately. See page H74 for pricing.

@ Up to 6 contact blocks (3 across / 2 high) can be attached. @ 90° offset knob operators for vertical mount enclosure are available. Add the "N"

© Screwless and dual circuit contact blocks available. See page H68 for designation to selected operator part number. Example, D7P-SM22N, no price
ordering information. change.

L_____________________________________________________________________________________________________|
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Il Spl'e(:her+ Technical Information
Series D7 — Heavy Duty/0il Tight

Front-of-Panel (Operators) ©
Mechanical Ratings

Description Plastic (D7P) Metal (D7M)
Yibration {assembled to panel) G Tested at 10....2000Hz, 1.52mm displacement (peak-to-peak) max./10G max. for 3hr duration, no damage
Shock [G] Tested at 1/2 cycle sine wave for 11ms; no damage at 100G
Degree of protection @ UL Type 3/3RM/4X/12/13 (PB5/66) UL Type 3/3R/4/12/13 (P85/66)
10,000,000 Cycles Momentary push buttons, momentary mushroom
1,000,000 Cycles Multi-function, Selector Switch, Key Selector Switch, Selector Jo
Mehaoal &L;rn"’eb)'("g)' PerEN - 0,000 q%,es Non-illuminated Puoh-Pul £ Stop !
300,000 Cycles Twist-to-Release E-Stop, llluminated Push-Pull E-Stop, Maintained Push Buttons, selector switches
100,000 Cycles Potentiometer, Toggle Switch
Flush/extended = 5N
Operating forces ftypical with one contact block) N E-stop = 36N

Mushroom = 9N

» Operating torque
8 {typical application with one contact block) [N-m] Selector swifch = 0.25 N-m 2.2 Ib-in.)
E Mounting torque [N-m] 1.7 Nem (15 Ib-in.) 4.4 Nem @0 Ib-in}
2 Environmental
§ Temperature range {operating) © [°C] -25...470°C (-13...4+158°F)
T Temperature range {short-term storage) [°c] -40...+85°C (-40...+185°F)
Humidity [%] 50...95% RH from 25...60°C (77...140°F) per: Procedure I of MIL-STD-810C, Method 507.1 cycling test
UY Ratings
E All plastic non-illuminated pushbutton caps & e-stops UY grade polyester and polycarbonate blend, UL UY Category (f2)
All plastic enclosures UY grade polyester and polycarbonate blend, UL UY Category (1)

Back-of-Panel Components @
Electrical Ratings

A600, Q600
Standard contact block ratings 600Y AC
AC15,DC 13 to EN 60947-5-1 and UL 508, 17Y, 5mA min.
5V, TmA DC min.
Low voltage contact block atings @ €300, R150, AC 15, DC 13 to EN 60947-5-1 and UL 508
Nominal Voltage Range Current Draw Frequency

24VAC 10..29VAC 31 mA 50/60 Hz

24VDC 10..30VDC 24 mA DC
LED Module Ratings 120V AC 70,13 AC 2 mA 50/60 Hz

240V AC 180...264Y AC 22 mA 50/60 Hz
Thermal current [A] 10 A max. enclosed (40°C ambient) to UL 508, EN 60947-5-1

#18...12 AWG (0.75...2.5mm?)

Wire capacity Screw terminal @ Awa Max. (2) §14 AWG or (1) #12 AWG

Spring-clamp terminal  [AWG] #18...14 AWG (0.75...1.5mm?3
Recommended tightening torque on screw terminals [N] 0.7..09Nem (6.8 Ib-in.)

U =690V (screw terminal

Insulation voltage Y U - 300V (st(:rewless lermln)al)
Dielectric strength (minimum) \il 2500V for one minute
External short circuit Standard blocks 10 A type gL/gG cartridge fuse to EN 60269-2-1 or gN (Class J to UL 248-8 or Class C to UL 248-4)
protection Low voltage contact blocks 6 A type gL/gG cartridge fuse to EN 60269-2-1 or gN (Class J to UL 248-8 or Class C to UL 248-4)
Electrical shock protection Finger-safe conforming to IP2X
Mechanical Ratings
Vibration {assembled to panel) [G] 10...2000 Hz, 1.52mm displacement (peak-to-peak) max./10G max. 6hr
Shock [G] Tested at 1/2 cycle sine wave for 11ms and no damage at 100G max.
Contact durability per EN 60947-5-1 (Annex C) 10,000,000 cycles

NO Slow double make and break

NC Slow double make and break - positive opening &
Contact operation NOEM Double break / double make / early make

NCLB Double break / double make, late break - positive opening &

NCEB Double break / double make, early break - positive opening &

@ Performance data given in this publication is provided only as a guide for the user in determining suitability and do not constitute a performance warranty of any kind. Such
data may represent the results of accelerated testing at elevated stress levels, and the user is responsible for correlating the data to actual application requirements. ALL
WARRANTIES AS TO ACTUAL PERFORMANCE, WHETHER EXPRESS OR IMPLIED, ARE EXPRESSLY DISCLAIMED.

@ Momentary mushroom operators are IP65, multi-function operators have no Type 13 rating. Plastic operators with keys have no Type 4X rating.

@ Operating temperatures below 0°C (32°F) are based on the absence of freezing moisture and liquids, UL recognized to 55°C (131°F) - incandescent module, max 40°C (104°F).

@ Low voltage contacts are recommended for applications below 17V, 5 mA.

© Wires less than #18 (0.75mm?) may not hold in terminal securely.

L_____________________________________________________________________________________________________|
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Technical Information

Il sprecl:‘her+

Back-of-Panel Components @, continued

Series D7 — Heavy Duty/0il Tight

N.C.andN.O.E.M. 1.5mm (0.060in)

Push button travel to change electrical state

N.O.andN.CLB. 25mm{0.1in)

3.4 N: each single circuit contact block

Operaling forces (typical) N 5...6.5 N: each dual circuit contact block
lllumination

Green 525nm

Red 629 nm
LED dominant wavelength ~ Yellow [nm] 590 nm

Blue 470 nm

White —

Green 780 med

Red 780 med
LED luminous intensity Yellow [med] 600 med

Blue 168 med

White 360 med
Incandescent maximum wattage W] 2.6W
Materials
Springs Stainless steel and zinc coated music wire
Flectrical contacts Standard Silver-nickel

Low voltage Gold-plated over silver
Terminals Screw Brass

Screwless Silver-plated brass

Environmental Approval Note: Front elements UL Recognized; Complete assemblies UL Approved.

See Table A2 for your application.

This table is extracted from Sprecher + Schuh’s UL 508A file and can be used to determine which

D7 Pilot Device is approved for a particular enclosure type.

TABLE A2 - Openings in Enclosure

Enclosure Type Openings May Be Closed By Equipment Marked...

2 2,3,3R,35,4,4X,6,6P 11,12, 12K, 13

3 3,3R, 35,4, 4X, 6,6P

3R 3,3R, 35,4, 4X, 6,6P

33 3,3R, 35,4, 4X, 6,6P

4 4,4X,6,6P

4X 4X

6 6, 6P

6P 6P

1" 1"

12,12K 12,12, 13

13 13
Product Certifications
Certifications UL, UR, CSA, CCC, CE
Conformity of Standards - CE marked NEMA [CS-5; UL 508, EN 418, EN 60947-1, EN 60947-5-1, EN 60947-5-5
Terminal identification IEC 60947-1
Shipping approvals ABS

v

RoHS

@ Performance data given in this publication is provided only as a guide for the user in determining suitability and do not constitute a performance warranty of any kind. Such
data may represent the results of accelerated testing at elevated stress levels, and the user is responsible for correlating the data to actual application requirements. ALL
WARRANTIES AS TO ACTUAL PERFORMANCE, WHETHER EXPRESS OR IMPLIED, ARE EXPRESSLY DISCLAIMED.

L_____________________________________________________________________________________________________|
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Technical Information

Series D7 — Heavy Duty/0il Tight

Material Listing

Component For Use with Material Used

Panel gasket All operators Nitrile, TPE

Diaphragm seal lluminated push button, non-illuminated push button Automotive industry acceptable silicone
K-seal Selector switch, key selector switch, push/twist-to-release E-stop, Nitrile

key E-stop, push/pull mushroom

Diaphragm retainer, return spring |

llluminated push button, non-illuminated push button, momentary mushroom

Stainless steel

Return spring Il

Reset, selector switch, key selector switch, maintained action,
push/twist-to-release E-stop, key E-stop, push/pull mushroom

Zinc coated music wire

Non-illuminated push button, momentary mushroom, reset, push/twist-to-

Button cap/mushroom head release E-stop, key E-stop, push/pull mushroom, multi-function PBT/polycarbonate blend

2-color molded button cap Non-illuminated push button PBT/polycarbonate blend

Lens Multi-function Acetal

Lens, knob glwulr{::rr:aled push button, illuminated momentary mushroom, iluminated selector Polyamide

Knob Non-illuminated selector switch Glass-filled polyamide
Non-illuminated push button, illuminated push button, momentary mushroom,

Plastic bezel/bushing | selector switch, key selector switch, push/twist-to-release E-stop, key E-stop,  Glass-filled polyamide
push/pull mushroom, multi-function, reset

Plastic bezel/bushing II, jam nut Pilot light, reset jam nut, reset pusher Glass-filled PBT

Metal bezel/bushing All metal operators Zinc

Diffuser llluminated push button, pilot light Polycarbonate

Legend frames — Glass-filled polyamide

Plastic mounting ring

All plastic operators

Glass-filled polyamide

Metal mounting ring

All metal operators

Chromated zinc

Plastic latch — Glass-filled polyamide

Metal latch — Chromated zinc + stainless steel
Plastic enclosure — PBT/polycarbonate blend

Metal enclosure — Aluminum

Terminal screws

LED module, incandescent module, contact blocks

Zinc-plated steel with chromate

Terminals LED module, incandescent module, contact blocks Brass with silver-nickel contacts
Screwless LED module, incandescent module, contact blocks Stainless steel

Lamp socket Incandescent module Brass

Housing Incandescent module, LED module Glass-filled polyamide

Low voltage terminals Contact blocks Gold plated silver-nickel contacts

Low voltage spanner Contact blocks Gold-plated silver-nickel contacts
Spanner Contact blocks Brass with silver-nickel contacts

Boot Toggle Switch, illuminated push button, non-illuminated push button, Automotive industry acceptable silicone

multi-function illuminated an non-illuminated

H82
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Back-of-Panel Components —
Contact Cartrdges with Latch (D7-X/Q + D7-ALP/M)
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Circuit Breakers

C-Series Flat Rocker Circuit Breakers
Combines switching and circuit protection into a single device

Features

+ Large frame provides stud termination for 5-300 Ampere loads

Specifications

L  Interrupting Capacity

Vimxe Voltage Maximum Operating

I Amperage Trip Reference

Tuno Temperature Minimum Operating
Tmxo Temperature Maximum Operating
Cs  Switching Cycles

Type

Rocker actuator is flush in the "ON* position, reducing the risk of accidental switching
Color actuator indicates *OFF" position

Provides over current protection for inverters, bow thrusters, and windlasses

+ “Trip Free" —cannot be held closed after trip

See Interrupt Gapacity table below
See Interrupt Capacity table below
See tables below

-40°C

85°C

10,000 @ rated amperage and voltage
Magnetio Hydraulio—Trip free

UIbN ©d

Terminal Stud

Terminal Stud Torque
Trip Time Delay
Mounting Screw
Mounting Screw Torque

1/4"-20 Tin-Plated Brass
35 indb max.

See www.bluesea.com
#632 Stainless Steel
6-8 inib Recommended

Regulatory

@ singlepole breakers meet SAE 11171, UL 1500 and IS0 8846
external ignition protection requirements

Interrupting Capacity (see ABYC Requirements page 106)

C-Serles Flat Rocker Clrcult Breakers BN | Poles | Regulatory ?c Welght Ib (kg)
UL 1077 - UL/CSA ENG0934 - TUV - =4
(Us/Canada) (Europe) 17540 | 1 [P} 5 0.28 (0.13)
Poles Yo T Tic T 7541 [ 1" [P} 10 0.28 (0.13)
32vDC | 51004 5,0004 - 7542 | 1% a 15 0.28 (0.13)
125VAC | 5-100A 3,000 - 7543 | 1* B 20 0.28 (0.13)
240V AC 5-50A 3,5004 - 7544 1* ﬂ 25 0.28 (0.13)
2ana g [—or DO {150-500A S.0008 7545 1" [P ] 30 0.28 (0.13)
48Y DC_[150-200A 55,0004 W
7545| 1 R 50 0.28 (0.13)
7547 1* [P ] 60 0.36 (0.17)
7548 1* R 80 0.36 (0.17)
7549| 1* [P ] 100 0.36 (0.17)
7475 of - 150 0.64 (0.31)
[-REE - 175 0.64 (0.51)
7476 of - 200 0.64 (0.31)
7477 3 - 250 0.93 (0.46)
07854 | 3t - 300 0.93 (0.46)
OVERALL DEPTH
284" (721 drreri)
B | -
2547 (72.14mr 19.05mm | = 0.200°
(72.14mm) i.82mm sm;—T, 42t8mm
o070 1245 2
18.05mm " 31.82mm [ |
(. 141 1
.
18,06

ST

477mm

Single Pole

Double and Triple Pole

Cutout Dimensions

* Single pole cirauit breakers are AC/DC rated | T Paralleled poles have 5/16" stud on bus

Specifications subject to change. See wwwblussea.com for current information
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¥ Littelfuse

Fuseholders
or 2AG Fuses

International Shock-Safe panei mount Type

A complete selection of styles and options satisfy a wide variety of fuse-
holder design needs. Designed to eliminate the possibility of electrical
shock, as defined in IEC standards 60065 and 60127. The universal
fuseholder body will accept 3AG, 5x 20mm, and 2AG fuse sizes
depending on knob selected. Permits inventory reduction of bodies and
provides knob interchange versatility. Anti-tease feature eliminates circuit
interruption when knob is accidentally depressed. Five fuseholder types
assure design flexibility. Available with two knob styles — screwdriver slot
or fingergrip. Drip-proof option is available on screwdriver slot knob style
Avallable in two terminal styles — dual-purpose for soldering or 3/16"
NEMA quick connect; and 1/4" NEMA/DIN quick connect. Quick fuse size
identification is provided with letters on fingergrip knob and color-coded
screwdriver slot knobs

APPROVALS:
3AG 5 X 20mm 2AG
;| 20A250V | 10A250V | 10A 250V
CSA 20A 250V 10A 250V | 10A 250V
VDE 10A 250V 10A 250V —
SPECIFICATIONS:

Electrical: Insulation Resistance: 10,000 megohm minimum at 500
VDC. Contact Resistance: Less than .005 ohm average at currents up
to 1 ampere

Mounting: Threaded styles withstand 15 in ~Ib. mounting torque.

Low profile and High profile panel thickness: .032" min./310" max
Quick mount panel thickness: 012" min./.360" max.

Rear mount panel thickness:.012" min./ 260" max

Molded Parts: Body Material: Black glass-filled thermoplastic

(UL 94v0)

Knob Material: Grey, blue or black glass-filed thermoplastic (UL94 V-0)
Hex Nut Material: Black glass-filled thermoplastic.

Knob: Finger-Grip, Fuse Extractor type or Screwdriver Slot, Fuse
Extractor type with plated copper alloy insert. Plated copper alloy contact
dlips. Spring loaded, locking mechanism provides an anti-tease feature
and will not vibrate loose

Terminals: Copper alloy Tin-plated. Three styles available. A 187"
dual purpose terminal accepts wire for soldering or a Quick-Connect
receptacle. 187" terminal for NEMA Quick-Connect and .250" terminal
for NEMA/DIN Quick-Connect available

Ambient Temperature: —40°C to +85°C.

Hardware: Threaded style fuseholders are supplied with a thermoplastic
hex nut unassembled. Quick mount style fuseholders are supplied with a
push-on type retaining nut, black oxide finish, unassembled. A

synthetic rubber *O" ring will be supplied only with the screwdriver slot
knob when the drip-proof version is requested. To order with a metal
internal tooth lockwasher (L) and/or neoprene panel washer (N) andior
drip-proof synthetic rubber "O” ring with Neoprene washer (NP}
[Screwdriver slot knob only], add the appropriate suffix (L, N, or NP}
respectively (or in combination) to the catalog number.

Example: 3453LSTLNP is & holder supplied with a lackwasher, a neaprene panel
washer, and a drip-proof "0" ring in addtion to the hex nut

FUSEHOLDERS

* Please refer to Fuseology section for information on
proper fuseholder de-rating.

www.littelfuse.com L
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Fuseholders

For 3AG, 5 x 20mm, or 2AG Fuses

International Shock-Safe ranel mount Type

ORDERING INFORMATION:

¥ Littelfuse

PPN

EXAMPLE (Complete Assembly with options): 345 3 LS 7 L NNP
Series Number T e
[ Fuse Size Style Terminals Options*™
2 LF 1 L
2AG, Low Profile Body 3/16" (Rt. Angle} | Lockwasher
177" % 570" Black Fingergrip Knob Dual Purpose Solder/QC N
= RF 2 [ Neoprene Washer
3AG Rear Mourt Body 3/16" (Straight)
250" 1.250" Black Fingerarip Knob Dual Purpose Solder/QC ne
s 3 Drip-Proof "0" Ring™
with Neoprene Washer
5% 20mm HS 3/16" (Rt Angle)
197" x 787 High Profie Body NEMA QC
Screwdriver Slot Knob 4 *Options (L, N, NP) can be ordered
individually or in combination
Ls 3/16" (Straight) Foromd i inaksor]
Low Profile Body NEMA QC crewdriver slot knob only.
Screwdriver Slot Knob 7
as 1/4" (RE.Angle)
Quick Mount Body NEMADIN QC
Screwdriver Slot Knob s
1/4" (Straight)
Gomier e haso NEMADIN QC
346 — Grey Knob
2 20mm>— Blacchnob Note: To Order Knob Only:

Fuse Fingergrip Knob Screwdriver Slot Knob

Size Part Number Part Number

286G 3452LF1-020 3452051-020

3G 3453LF 1020 3453051020

5 x 20mm 3455LF1-020 3455051-020

To Order Body Including Nut(s) Only:
Terminal Bottom Low Profile Body High Profile Body Rear Mount Body Quick Mount Body

Style Terminal Part Number™ Part Number Part Number Part Number
3/16" Dual Purpose (Rt Angle) 3453LF 1-010 3453H51-010 3453RF1-010 3453051010
3716" Dual Purpose (Straight) 3453LF2-010 3453052010 3453RF2.010 3453052010
3716" NEMA GC (RE_Angle) 3453LF5-010 3453155010 3453RF3-010 3455053010
3716"NEMA GC (Straight) 3453LF4-010 3453H54-010 3453RFA-010 3453054010
174" NEMADIN GC (RE_Angle) 3453LF7-010 3453H57-010 3453RFT-010 3453057010
TA'NEMADIN GC (Straignt) 3453LF6-010 3453158010 3453RFE-.010 3453055010

= Low Profile Body will accept either Fingergrip or Screwdriver Slot Knob.

Teminal Styles

DIMENSION Low Profile Fingergrip Knob  special 1/2° thread
DRAWINGS:
080" x 160" - 070"
60 D\j: " HOLE e HOLE
41" fe—rf—— 1 58" ——]
Rear Mount Fingergrip Knob »‘ 187" ‘« »‘ 187" ‘« 4‘ 260" ‘+
special 112" thread
Tty /16" DUAL 316" NEMA 144" NEMA/DIN
PURPOSE QUICK CONNECT  QUICK CONNECT
65" DIA SOLDERQUICK
CONNECT
I Bottom Terminal
il i Straight
PSR |- - e Suggested Mounting Holes Right Angle _ Straig|
04x.25" s B e
c
BO" DIA. Al i
| - 25
AT 135" — AT B[ C
“an“meiIeSr:rewdriverSInlKnnhs wcial 12 tready (87 oC | 53| 30| 0T
04 25 D |57 oc [an| = mar
60" DIA “Push-On" Type Retaining Nut
| : for Quick Mount Fuseholder Plastic Hex Nut with Flange
A — — el o 8 e
Quick Mount Screwdriver Slot Knob f
04.25" - 63"
¥
60" DIA ‘ ﬁ
| 91" DIA
v | SPECIAL
T f— 158" —] 142" THREAD
468

www.littelfuse.com
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& Littelfuse Axial Lead & Cartridge Fuses

Expurtse Appled | Ansiears Dulfvared 3AB > Fast Acting > 314/324 Series

[Fuis] @ 314/324 Series Load-free 3AB, Fast-acting Fuse OEN (3

Description

The 3AB Fast-Acting Fuse with ceramic body constuction
permits higher interrupting ratings and voltage ratings. Ideal
for applications where high current loads are expected

+ In accordance with UL + RoHS compliant and
Standard 248-14 Lead-free

« Availablein cartridge
and axial lead format
and with various

Agency Approval forming dimensions

Applications

Ampere Ran

Used as supplementary protection in appliance or
utilization equipment to provide individual protection for
components or internal circLits

125mA- 15A

3 LR 20862 125mA - 204

E10480 15A% - 408 Electrical Characteristics for Seri

n
NEK 030805 - E10480AF AL A,

NBK 260106 - JP102 1A/B

SU05001 - 100% 125mA-30A | 4 hours, Minimum

® 6001/6002/6003/7006 Do 135% 125mA — 304 T sec.., Maximum
TZ6mA—12A__| 15 sec, Maximum

125mA - 308 08 ToA—S0A 30 sec., Madimum

3

E Hm 2
0.00145 | % % x o
756 350 IR 50146 % % % o
375 250, 10KA@12EVac 0.050 X X X N
50 750 10KAGT25EC ome | * x o
= = T = — K4
oo i 25 T OOAGTEOW oo | x x * x -
0z z 75 10RAG125VaC o = x x x 13
003, 3 250 T0KA@N 25Vde 14.6 2 * 2 i *
o0 3 250 To4 * * * * *
008 5 250 260 * * * * *
006 < 250 350 * * * * *
007 7 250 T 7o * x x * *
005 5 250 Tokag1z8\a0 Tos 3 * 3 * .
oo 0| 2e0 10kAG125Vas 200 * * * * *
oz 12 250 0.00766 | 670 = x 3 x
o [ % 000506 | 202 * 3 3 x
I T - 0.00806 |02 3 X
To00RGIEDvas
020 0 | 2% 1000RGTEOVE: | 00085 | e N x x x
= ToRagizo
020 20 250 l9saizow:  [Toooes | et x x
025 = 2% Tooagzmove | 000235 | 1480 * * * *
5 o008 7BIoE
o028, = 250 joccaneisy 00023 | 1480 x
o3 3 250 a0oa@nzEvse | ooosz | z4%0 * * * x
To00RGIEOV=e
oo a0 250 Joo0RmaE0e: ooma | 22025 B B
T SROR G350\ A i i o 158 41208,  SOMGZSa o 258, P S 0" B S334520 WHBOR
©amstruinse e Bi suszesuis

Specticatons ars subjectv change ot notice e
Plase referts v Mefus comseresis . 5
or 8 o euraatnrratin,
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Axial Lead & Cartridge Fuses % Littelfuse

3AB > Fast Acting > 314/324 Series

Expertise Applied | Answers Delivered

Temperature Rerating Curve Average Time Current Curves

€ FE8%< cuoomaetinsgss
s S T 5THS SSI8SSESEREES
1000
120 H
2 1001
g 100
E 8o
§ |
E T
£ ® ! 2
w =]
B 28°C
w ‘ g
: 2
| iz
20 T 2 \
| w
S0°C 40°C -20C 0°'C 20°C 40°C 60°C 80°C 100°C 120°C = \
T6°F 40°F 4°F 32F G8F 104°F 140°F 176'F 212°F 246°F F
AMBIENT TEMPERATURE H Am
L AY
\ \
\ A\
1 AN LR R}
L § A Y A
1 . . % A
\ AVAY
\ N\
001 \
01 1 10 100 1000
CURRENT IN AMPERES
Soldering Parameters - Wave Solderi
200
5 = Recommended Process Parameters:
5 mo
T a0 Wav eter Lead-Free Recommendati
2 a2
£ b Preheat:
% 20 {Depends on Flux Activation Temperature]  {Typical Industry Recommendation)
g
S 160 Temperature Minimum 100° C
g m Temperature Maximum 150° C
2 120
2 Preheat Time 60-180 seconds
% : Solder Pot Temperature: 260° C Maximum
£ w Solder Dwell Time: 2-5 seconds
o=
=Y
ceadqdesseras iadeecaziciilacg
. Recommended Hand-Solder Parameters:
ime {Seconds]
Cooling Ti
fepeesTie cae Sl Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max
Note: These devices are not recommended for IR or
Convection Reflow process.
314/324 Series 5 ©2009 Littelfuse, Inc.

Specifications are subject to change without notice,
Please refer t wwwilitelfuse, com/series/314 himl
or f324.html for currentinformation
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Product Characte S

Body: Ceramic Operating
Materials Cap: Nickel-plated brass Temperature -58°C 1o +125°C
Leads: Tin-plated Copper IETE  Niethod =
> - -202G, Method 107G, Test
TorminallSrangth @\L—gID—ZRZG, Method 2114, Test Thermal Shock Condition B: (5 cycles -65°C to +125°C)
ondition
= TE— T Vibration MIL-STD-202G, Method 201 A
Solderabilit sference econ tion
¥ 2003-01 Annex A MILSTD-202G, Method 1038, Test
Humidity Condition A: High RH (95%) and Elevated
. Gagl EEQSS‘OQO' sutentand witags temperature (40°C) for 240 hours
Product Marking Cap2 Series and agency approval
marks

MIL: STD-202G, Method 101D, Test

Salt Spray Condition B

314 000P Series 324 000P Series 0314 xxxx M X P
0.813(.032") (V4 - 15A)

: 6.985 (.275") 1.016 (.040") (20 - 30A) Series
S— Amp Code
(T) i ‘ Refer to Amp Code column of

31.75 le— 3272 4.‘ le— Electrical Characteristics Table
= (1.25") f ‘ (1.288") 2.1
(150" TYP. Quantity Code

Axial Lead Material: Tin coated copper. M = 1000

Packaging Code
X = Filler

Lead-free

1]
2
Packaging Option Packaging Specification Reel Size a
314 Series a
Bulk N/A 5 WX N/A g
Bulk N/A 100 HX N/A (1)
b
Bulk N/A 1000 X N/A <
Bulk N/A 1000 MX52L N/A 5
Bulk N/A 1000 MXCC N/A
Bulk N/A 1000 MX52LE N/A
324 Series
Bulk N/A B WX N/A
Bulk N/A 100 HX N/A
Bulk N/A 1000 VX N/A
Bulk N/A 1000 MX280 N/A
Bulk N/A 1000 MX52 N/A
Bulk N/A 1000 MXF24 N/A

© 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to wwwlittelfuse.com/series/314.htm|
or /324.htm| for currentinformation.
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HVC Series Stackpole Electronics, Inc.
High Voltage Thick Film Chip Resistor Resistive Product Solution:

Absolute voltage ratings up to 25,000 volts
Ohmic values to 50G

Available with wire bondable terminations
Tight tolerances to 0.1%

Utilizes fine film resistor deposition technology
Superior pulse handling capabilities

Low TCR to 25 ppm/°C

Low VCR to 1 ppmivolt

Very low noise

Ultra high stability

Custom sizes available

Standard HVC parts are unmarked

RoHS compliant / lead-free

Electrical Specifications

Features:

Power | paimum | apsolte | Resistane Ohmic Range (Q) and Tolerance
Package | Rating (3)
Type Working | Maximum | Temperature
Type | (wetts) @
7000 | Voltage (1)) Voltage (2) | - Coefficient 01% 0.25% 0.5% 1% 2% 5% 10% 20%

+50 ppm~C 10K-10M [ 10K-100M | 10K-500M | 10K-500M | 10K -500M | 10K - 500M

Hvcoeos | 0603 0.06W 400V 5KV | 100 ppmec = ~ 10K-10M | 10K-500M | 10K-16 10k-16 | 10k-106 | 10K-106
+ 200 ppmi°C 10K-10M_| 10K-500M | 10K-16 10k-16 | 1ok-106 | 10K-506
+ 50 ppmPC 10K - 10M [ 10K-500M | 10K-500M | 10K-500M | 10K -500M | 10K - 500M

Hvcosos | 0805 02w 600V 10KV | + 100 ppmeC - - 10K-10M | 10K-16 10K - 16 10K-16 10K - 16 10K - 16
+ 200 ppmi°C 10K-1oM | 10K-16 10K-16 | 10K-106 | 10K-106 | 10K-50G
+25ppmPC | IM-10M | AM-100M [ 1M-100M | 1M-100M [ AM-100M [ 1mM-100M [ M- 100M | M- 100M

wveros| 1208 02 1200V 18K +50 ppmPC | 100K -10M | 100K - 100M | 100K - 500M | 100K - 500M | 100K - 500M | 100K - 500M | 100K - 500M | 100K - 500M
+100 ppmeC | 10K-10M | 10K-100M | 10K-500M | 10K -16 10K - 16 10K - 16 10K-16 10K - 16
+200 ppm°C | 10K-10M | 10K - 100M | 1ok-s00m | 1ok-16 | 1ok-106 | 1ok-106 | 10K-106 | 10K-10G
+25ppmPC | IM-10M | AM-100M | 1M-100M | 1M-100M [ AM-100M [ 1M-100M | M- 100M | M- 100M

[ W 1700V 0K +50 ppmPC | 100K -10M | 100K - 100M | 100K - 500M | 100K - 500M | 100K - 500M | 100K - 500M | 100K - 500M | 100K - 500M
+100 ppmeC | 10K-10M | 10K-100M | 10K-500M | 10K -1G 10K - 16 10K - 16 10K-16 10K - 16
+200 ppm°C | 10K -10M | 10K - 100M | 1ok-s00m | 1ok-16 | 1ok-106 | 1ok-106 | 10K-106 | 10K-10G
+25ppmPC | IM-100M | IM-500M | 1M-500M | 1M-500M [ 1M-500M | 1M-500M | 1M-500M | 1M-500M

e — s T e +50 ppmPC | 100K - 100M | 100K -500M | 100K-16 | 100K-16 | 100k-16 | 100K-1G | 100K-16 | 100K-1G
+100 ppm°C | 10K - 100M | 10K-500M | 10k-16 | 10k-106 | 10k-106 | 10K- 106 | 100K-50G | 100K - 506
+200 ppm/°C | 10K - 100M | 10K -500M | 1ok-16 | 1ok-106 | 1ok-106 | 10k- 106 | 100k-50G | 100K - 506
+25ppmPC | M-100M | iM-500M | 1M-500M | iM-s00m | inM-soom [ 1m-s00m [ m-s0om | M- 500m

resens || s - ST soqy | £50ppmeC | 100K - 100 | 100K -500M | 100K-1G | 100K-1G | 100K-1G | 100K-1G | 100K-1G | 100K-1G
+100 ppm°C | 10K - 100M | 10K-500M | 10k-16 | 10K-106 | 10k-106 | 10K- 106 | 100K-50G | 100K - 506
+200 ppm/°C | 10K - 100M | 10K-500M | 10k-16 | 10K-106 | 10k-106 | 10K- 106 | 100K-50G | 100K - 506

(1) The continuous maximum voltage applied cannot exceed the maximum power rating and is chmic value dependent.
(2) To achieve, the terminals must be properly isolated from each other with appropriate potting material.

(3) Contact factory for higher power ratings: 0805: 0.2W  1206:0.33W  2010: 1W  2512: 2w/

Note: Other case sizes and tolerances are available.

Rev Date: 01/02/2012 1 www seielect.com
This specification may be changed at any time without prior notice marketing@seielect.com

Please confirm technical specifications before you order and/or use.
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HVC Series Stackpole Electronics, Inc.
High Voltage Thick Film Chip Resistor =

Mechanical Specifications

L W H a b
UEAEeR Body Length Body Widith Body Height (Max.) | Top Termination | Bottom Termination | YNt
HVCO603 0.063 + 0.01 /-0.005 0.031 + 0.005 0.020 0.010 + 0.005 0.012 + 0.008 inches
160 + 0.25 /-0.13 0.79 £+ 0.13 0.51 0.25 £+ 0.13 0.30 + 0.20 mm
HVCO805 0.079 + 0.01 /-0.005 0.050 + 0.005 0.025 0.010 + 0.005 0.013 + 0.008 inches
201 + 025 /-013 1.27 + 013 0.64 0.25 £+ 0.13 0.33 £+ 0.20 mm
HVC1206 0.126 + 0.01 / 0.005 0.063 + 0.005 0.030 0.010 + 0.005 0.020 + 0.010 inches
320 + 025 /013 1.60 + 0.13 0.76 0.25 £+ 0.13 051 £ 0.25 mm
HVE2010 0.200 + 0.01 /-0.005 0.100 + 0.005 0.030 0.018 + 0.010 0.020 + 0.010 inches
508 + 025 /-0.13 254 + 0.13 0.76 046 + 0.25 051 £ 0.25 mm
HVC2512 0.250 + 0.01 /-0.005 0.125 + 0.005 0.030 0.020 + 0.010 0.024 + 0.010 inches
6.35 + 025 /-0.13 3.18 £+ 0.13 0.76 0.51 £ 0.25 0.61 £ 0.25 mm
HVC3512 0.350 + 0.01 /-0.005 0.125 + 0.005 0.030 0.020 + 0.010 0.024 + 0.010 inches
889 + 025 /-013 3.18 + 0.13 0.76 0.51 £ 0.25 061 £ 0.25 mm

Power Derating Curve:

100

25 \\

Percent Rated Power (%)

0 30 607° 90 120 150 180
Ambient Temperature (°C)

Rev Date: 01/02/2012 2 www seielect.com

This specification may be changed at any time without prior notice marketing@seielect.com
Please confirm technical specifications before you order and/or use.
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HVC Series

High Voltage Thick Film Chip Resistor

Stackpole Electronics, Inc.

Performance Characteristics

Test Condition A

Test Test Method Acceptable Parameter
MIL-STD-202G
Load Life Method 108A AR =2%
Test Condition D
MIL-STD-202G
Temperature Cycle (Thermal Shock) Method 107G AR =0.02%

Resistance to Soldering Heat

IPC/EIA J-STD-002A

Paragraph 4.2.4

IPC/EIA J-STD-002A
Paragraph 4.2.4.4

Solderability

IPC/EIA J-STD-002A

Paragraph 4.2.2

IPC/EIA J-STD-002A
Paragraph 4.2.2.4.2

Short Time Overload

MIL-PRF-55342H

Pg. 32, Paragraph 4.8.6

MIL-PRF-55342H
Pg 11, Paragraph 3.12

Operating Temperature Range:

-55°C to +150°C

How to Order

1 2 3 4 5 6 7 8 9 10 " 12 13 14 15
H Vv (o B 2 5 1 2 F K (o3 1 0 M 0
I I [ [
I I | ]
Product Series Size | Power Tolerance Packaging TCR Resistance Value
HVCB Solderable wraparound 0603| 0.06W [[Code| Tol |[Code Description Size Quantity || Code[ ppm | [ Four characters with the
(100% matte tin) 0805] 0.2W B 10.1% 7" Reel - Plastic Tape 0603, 0805 5,000 E 25 multiplier used as the
HVCG Wire bondable (gold) 1206] 0.33wW D |05% T 7" Reel - Plastic Tape 1206, 2010 4,000 C |50 decimal holder.
HVCS Solderable single surface |[2010] 1W E 1% e 2512 2,000 D [100 10 Kohm = 10K0
(Sn/Pb) 2512 2W G 2% K 7" Reel - Paper Tape 0603, 0805, 1206 1.000 L {200 1 Mohm = 1MO00
HvCZ Solderable single surface |[3512] 3W J 5% 7" Reel - Plastic Tape 2010, 2612, 3512 4 10 Gohm = 10G0
(100% matte tin) K | 10% D 7" Reel - Paper Tape 0603, 0805, 1206 500
M | 20% 7" Reel - Plastic Tape 2010, 2512, 3512
B Bulk All Sizes 1,000
Legacy Part Number (before January 3, 2011):
Nominal
SEl Type & Termination Size Resistance Tolerance Packaging

T — ET T T T I S

Code Termination TCR Tol SEl Types Pkg Qty, Description Code|
HVCB Solderable wraparound TO = 200ppm +0.1% 0603, 0805 5,000 7" Reel - Paper Tape R
100% matte tin T1=100ppm +0.5% 1206, 2010 4,000 7" Reel - Plastic Tape R
HVCG Wire bondable (gold) T2 =50ppm +1% 2512 2,000 7" Reel - Plastic Tape
HVCS Solderable single surface T9 = 25ppm +2% 0603, 0805, 1206 1.000 7" Reel - Paper Tape |
(Sn/Pb) +5% 2010, 2512, 3512 . 7" Reel - Plastic Tape
HvCZ Solderable single surface +10% 0603, 0805, 1206 500 7" Reel - Paper Tape D
100% matte tin +20% 2010, 2512, 3512 7" Reel - Plastic Tape
All Types 1,000 Bulk A

Rev Date: 01/02/2012

This specification may be changed at any time without prior notice
Please confirm technical specifications before you order and/or use.

www seielect.com
marketing@seielect.com
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UL10070 & UL10269
POWerFlex TOOOW CSA AWM IA RATED » UL VW-1, CSA FT1

PowerFlex 1000™ can be easily terminated

with Cableco’s high quality, low voltage-drop
FusionLug™. The FusionLug is fabricated from
the strands of the wire itself. Our unique process
“fuses” wire strands with copper, creating a high
quality, low voltage-drop termination. It can be
cut, bent, drilled or chamfered to meet specific
application requirements.

HVi8-12-C 18 0.82 124 7x9/36 63 1575 | 0.030"0.78) [ 0112"@28) 0.005 (0.007) 0.34" @.6) 6570 21.5)
HV16-16-C 16 1.30 164 71536 105 2625 [ 0.030"0.78) [ 0.126"(32) 0.008(0.012) 0.38"@.7) 4140 (13.6)
HVA4-20-C 14 210 204 7x 24/36 168 4200 | 0.030"(0.76) | 0.142"(36) 0.013(0.019) 043"(109) 2600 8.53)
HVA2-25-C 12 330 254 7x3736 259 6475 [ 0.030"0.78) [ 161" @) 0.021(0.031) 048" (122) 1.640 (5.38)
HV10-40-C 10 5.30 408 725936 413 10,325 | 0.030"(0.76) | 0187"(47) 0.032 (0.048) 056" (14.2) 1.040 @.41)
HV8-55-C 8 8.40 554 7x95/36 665 16,625 | 0.045"(11) | 0.261"(64) 0.053(0.079) 075" (19.1) 0,640 2.10)
HV6-85-C 8 13.30 854 7150136 1,050 26,250 | 0.060"(15) | 0323"(82) 0.087(0.130) 097" (24.6) 0400 (1.31)
HV4-105-C 4 21.20 1054 TXTX4/6 | 1,666 41850 | 0.060"(15) [ 0.408"10.4) 0.133(0.198) 123" (312) 0.260 (0.85)
Hv2-140-C 2 3360 1404 TXTx54/36 | 2,646 66,150 | 0.060"(15) | 0.481"(12.2) 0.211(0314) 144" (36.6) 0160 (0.52)
HV1/0-205-C [ 160 | 5350 2054 TXTx8636 | 4214 105350 | 0.070"(1.8) | 0.615"(15.6) 0.338(0.504) 1.85" (47.0) 0100 (0.33)
Hv2/0-225-C [ 260 | 6740 2254 7x7x108/36 [ 5202 132300 | 0.080"(20) | 0.662"(16.8) 0.428(0.638) 1.99" (50.5) 0,090 (0.30)
Hv3/0-260-C [ 30 | 8503 2604 Tx7x13736 | 6713 167,800 | 0.080"(20) | 0.764"(19.4) 0.546(0.814) 229" (58.2) 0.075 (0.25)
HV4/0-300-C [ 450 | 107.00 3004 19x7x64/36 | 8512 212800 | 0.080"(20) | 0.814"@0.7) 0752 (1.12) 244" (62.0) 0,059 (0.19)

G Denotescolor: 0-Black 1-Brown 2-Red 3-0Orange 4 -Yellow 5 - Green 6-Blue 7 - Violet 8-Gray 9 -White

*See separate data sheet for product information.

RoHS Compliant

Cableco Technologies Methode Electronics Ireland, Ltd. Methode Electronics Far Eas
1750 Junction Avenue Unit H, Crossagalla Business Park 60 Alexandra Terrace, #02-09A, The Comtech

SanJose, CA 95112 Ballysimon Rd. ¢ Limerick, Ireland Singapore 118502

Phone: 408-453-9500 Phone: +353 (0) 61 401222 Phone: (65) 6861 5444

Fax: 408-943-6655 Fax: +353 {0) 61 401942 : (65) 6861 4777

Email: sales@ Email: info@methode.com info@methode.com
Web: www.cablecotech.com
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Need help finding a product?
E-mall or call (562) 463-4277.

hitp://www.memaster.com/

Wire
—_— .
Stranded Wire Solid Wire

Use this single-conductor PVC-insulated tinned-copper wire, also known as hook-up wire, for product assembly, intemal wiring of electrical equipment,

and wiring control circuitry. Passes UL VW-1 vertical flame test. UL recognized and CSA certfied

Stranded wire is more flexible, but tends not to hold its shape.
Standard

Good for general applications. Temperature range is -40°to +221°F. To Order: Please
select length from the available lengths listed. Maximum continuous length is 500 f.

Note: Amp rating s the maximum value for a single conductor at a foom temperature of 86°
F. Amp rating decreases as foom temperature increases, if multiple conductors are bundled,
orif conductors are inserted into condut.

Per 100 Ft.
AWG _OD ___Amps Color _Available Lengths, ft 25-499 500-Up
600 VAC (UL 1015)—Stranded Wire

26 0095 5  Blue 25,50,100,200,500 7587K161 $880  $6.60

2/21/2012 11:54 AM
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.M(MAS"R'CARR OVER 490,000 PRODUCTS

Need help finding a product?
E-mail or call (562) 463-4277.

Wire
S— - .
‘Stranded Wire ‘Solid Wire

Use this single-conductor PVC-insulated tinned-copper wire, also known as hook-up wire, for product assembly, intemnal wiring of electrical equipment,
and wiring control circuitry. Passes UL VW-1 vertical flame test. UL recognized and CSA certified.

Stranded wire is more flexible, but tends not to hold its shape.
Standard

Good for general applications. Temperature range is -40°to +221°F. To Order: Please
select length from the available lengths listed. Maximum continuous length is 500 f

Note: Amp rating is the maximum value for a single conductor at a room temperature of 86°
F. Amp rating decreases as room temperature increases, if multiple conductors are bundled,
or if conductors are inserted into conduit

Per 100 Ft.
AWG OD  Amps Color _Available Lengths, ft 25499 500-Up
600 VAC (UL 1015)—Stranded Wire
26 0095" 5 Orange  25,50,100, 200,500 7587K622 $8.80  $6.60

lof 1 2/21/2012 11:55 AM
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Craig Dukes

NOvVA Far Detector Diblock Power Budget Type AB diblock
18-Jan-2010
Tnput Parameters Diblock Power Budget Set Vohage Range
FEE _ TEC _ DCM ___ APD VS parameters 38V 24V Towl e i
Setvoltage (V) 33 240 240 4500 azvet 77 Inpit 5570 7445 18,016 W FEE: 49V 88V
Curtentichannel () 125 030 240 5.00E-05 248Vl Be% Output 4076 6224 10,208 W TEC: 251V 243 Y]
Channels 62 62 1 62 supplyeff.  95% LVS 1498 1221 2717 W
Cable sizes PS-FDR PDEFER LVSvaltage: 240 V Cables 789 112 S11W Wicner Power Budget
a3 24V sense  FEB LVS current 184 PDBs 140 38 177 W e 8,378 W
2 6 2 Total LVSmax out. 2010 W DCMs 0 el W Min: 3,120 W
LVS ma in: 3840 W FERTECs 3,089 5357 8426 W
power factor: __0.987 Pod Power Budget FEB TEC Average
Wax  Win e Min FEB  TEC
Input power () 821 407 630 sit 484 620
Poweroutout (W) 381 298 526 sit 310 51|
Wiener Low Voltags Power Supplies PS_PDB cable losses per PDB [ PDE-FEB cable losses
Wieners FER TEC O way Twoway 240V One-way voltage drop
1 2 E 1 2 E Supply Valtagedrop  Power lost () 24 A Max  Min
Setvatage (V| 42| 472|452 2508 2e02 2a7 PDE_FEE TEC FER TEC 576 W FEE: 0.009 0.025
» PoBvotage (| mes|  mes|  mes] 2az0f 2a20f 2429 1 035 O04s4 984 161 TEC: 0024 0.008
o curent()] 77| 77| 7rsl  2tof  2tof 2t ana 2 0536 032 830 12| 24V 24 A | Two-way PDEFER
E] Power autput (W) 381 a8 £ 528 523 s20] 2867 W 3 0438 0203 676 109 power loss per PDE (W)
B | Foverdicsipated ) 149 134 129 103 103 w0z Tw 4 0830 0281 s25 a8 POB FER: 08 FEBs
= Input power (W) 521 500 a7 630) 626 2] sarmw 5 0240 0180 371 &8 Setvaltage TEC: o5 FEB voltage
[ Wienera FEB TEG 6 0140 0090 217 34 FER 3.643 Max:3.447]
= 4 5 6 4 5 6 Supply TT TEC_24.198] ‘ Min: _3.300]
g Satvaltage (V)| 4.3 219 s3] 2468 2452 2439 Voltage drop TECvohage
PoBvotage (| mes|  mes|  mes] 2e20f 2e20f 2429 38V, 778 A FEB  0.150) 33V 775 A Wax: 24.085
curent ()] 77s|  77s|  7rsl  2tof  2tof 210 qs2a 24V 2104 TEC _0.150 24V 188 A Min:_24.000)
Power autput (W) 335 a20 304 518 515 s12 2500 W Power lost (W) Power (W)
Power dissipated (W) 123 117] 112 102 101 o] essw FEE 11 FEB 25
Input power (W) 458) 437] 1) 61| 616 s12g] st w TEC__ 32 TEC a4
Wiener Low Voltags Power Supplies LVSPDB cable lossss per PDB [ PDE-FEB cable losses
Wioner 1 FER TEC O way Twoway 240V One-way voltage drop
T 2 5 T 2 5 Supol Valtagedrop  Power lost () 24 A Max  Min
Setvatage (V)| 43|  ass|  a4d] 2502 2e88] 247 PDE__FEE TEC FER TEC 576 W FEE: 0.003 0.025
4 PoBvotage (| meaf  mesf  med 2ane] 2ans] 2419 T 0ses 0ais  s28 154 TEC: 0022 0.008
3 curent()] 78|  77s|  7rsl 210l 2t0f 210 d3ea 2 0800 0341 775 127 24V 24 A [ Two-way PDEFER
'g Power output (W)} a7s| 59| 244) 525} 522} s19] 2,645 W 3 0400 0269 621 100 power loss per PDE (W)
= | Power dissipated (w) 137] 122 124 103 102 10z] e w 4 0308 0210 470 78 POB FER: 00 FEBs
T Input power (W) 512) 491 47| 625 625 1] sasmw 5 0204 0138 36 &1 Set valtage TEC: 05 FEB voltage
€ Wicner2 FER TEC 6 0104 0088 162 25 FEB 363 Max: 3.4
N 3 s 0 3 s 5 Supol T T TEC 24104 ‘ Min___3.300
5 Set voltage (V) 4.24) 4.04) 3.84] 24.61 24.47) 2439 Voltage drop TEC voltage
I PDE voltage (V) 3.64 3.64 3.64 24.19) 24.19) 24.19) 3.3V, 775 A FEB  0.150) 33V 775 A Max: 24032
curent()] 78|  77s|  7rsl 210l 2tof 210 ds0a 24V 2104 TEC _0.150 24V 188 A Min:_24.000)
Power autput (W) a9 a1g 209) s17| 814 st| 2482w Power lost (W) Power (W)
Power dissipated (W) 121 115 109 101 101 o] w7 w FEE 11 FEB 25
Input power (W) 4] 428 407] 618 615 st1] sreew TEC__ 32 TEC a4
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Wire
e e .
Stranded Wire Solid Wire

Use this single-conductor PVC-insulated tinned-copper wire, also known as hook-up wire, for product assembly, internal wiring of electrical equipment,

and wiring control circuitry. Passes UL VW-1 vertical fiame test. UL recognized and CSA certified

Stranded wire is more flexible, but tends not to hold its shape.

Standard

Good for general applications. Temperature range is -40°to +221° F. To Order: Please
select length from the available lengths listed. Maximum continuous length is 500 f

Note: Amp rating is the maximum value for  single conductor at a room temperature of 86°
F. Amp rating decreases as room temperature increases, if multiple conductors are bundled,
orif conductors are inserted into condut

Per 100 Ft.
AWG OD  Amps Color Available Lengths, ft. 25499 500-Up
600 VAC (UL 1015)—Stranded Wire
22 0095 10  Black 25,50,100,200,500 7587K81 $10.64  $7.95

2/21/2012 11:57 AM
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Electrical Wire, Cable, and Cords

Part Nurrher. 7587K589

1499 100 Ft.59.20 per 100F
500 or more 36,57 per 100F

Single-Conductar Wire and Cable Type
valts

Amps

Gauge (AIWG)

Nurmber of Conductors
Outsice Diareter

Lengtn

Avalable Lengths

Miaximum Cortinuous Length
Conductor Type

Conductor Material
Conductor nsulation W aterial
Jacket Color

Termerature Range
Specifications Met

C5A Specication

UL Specification

MMASTER-CARR. ©2010Maaser-Carr Suply Campary, Al nghts esered

1 of1

Single-Conductor Wire and Cable
General Pumose Wire

B00VAC

0

2

1

095"

Cutto-length (per fact)

25, 60, 100, 200, and 500 feet

e

Stranded

Tinned Copper

PVC

Yellow

40" 10 +221° F (40" 1o +105° ©)

Canadian Standards Association (CSA), Undemriters Laboratories (UL)
g Certfied

UL Recagnized, UL 1015, ULYW-1 (vertica Flarre Tes)

8/14/2010 1:00 AM
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Electrical Wire, Cable, and Cords

Part Nurrher. 7587K952

1439 100Ft $1417 por 100 F1,
500 0rmore $10.31 per 100 Ft

Single-Conductar Wire and Cable Type
voits

Arrps

Gauge (AIWG)

Nurmber of Conductors
Outsice Diareter

Lengtn

Available Lengths

Maximum Cortinuous Length
Conductor Type

Conductor Material
Conductor insulation W aterial
Jacket Color

Termerature Range
Specifications Met

C5A Specication

UL Specification

MMASTER-CARR. ©Mcester Carr Suprly Compary. Alighs reserved.

1 of1

Single-Conductor Wire and Cable
General Pumoss Wire

W0vAC

18

18

1

o

Cutto-length (per foot)

25, 60, 100, 200, and 500 feet

e

Stranded

Tinned Copper

PVC

Red

40" 1o +221° F (40" 10 +105° ©)

Canadian Standards Association (CSA), Underwriters Laboratories (UL)
A Certfied

UL Recagnized, UL 1007, UL 1569, UL V-1 (VerticalFlarme Test)

8/19/2010 12:57 PM
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Electrical Wire, Cable, and Cords

Part Nurrher: 7587K951

1439 100Ft $1417 por 100 F1,
500 0rmore $10.31 per 100 Ft

Single-Conductar Wire and Cable Type
voits

Arrps

Gauge (AIWG)

Nurmber of Conductors
Outsice Diareter

Lengtn

Available Lengths

Maximum Cortinuous Length
Conductor Type

Conductor Material
Conductor insulation W aterial
Jacket Color

Termerature Range
Specifications Met

C5A Specication

UL Specification

MMASTER-CARR. ©Mcester Carr Suprly Compary. Alighs reserved.

1 of1

Single-Conductor Wire and Cable
General Pumoss Wire

W0vAC

18

18

1

o

Cutto-length (per foot)

25, 60, 100, 200, and 500 feet

e

Stranded

Tinned Copper

PVC

Black

40" 10 +221° F (40" 1o +105° ©)

Canadian Standards Association (CSA), Underwriters Laboratories (UL)
A Certfied

UL Recagnized, UL 1007, UL 1569, UL V-1 (VerticalFlarme Test)

8/19/2010 12:57 PM
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Electrical Wire, Cable, and Cords

Part Nurrher. 7587K932

1499 100 Ft 95 22 per 100 Ft
500 ormore 36.17 per 10D Ft.

Single-Conductar Wire and Cable Type
voits

Arrps

Gauge (AIWG)

Nurmber of Conductors
Outsice Diareter

Lengtn

Available Lengths

Maximum Cortinuous Length
Conductor Type

Conductor Material
Conductor insulation W aterial
Jacket Color

Termerature Range
Specifications Met

C5A Specication

UL Specification

MMASTER-CARR. ©Mcester Carr Suprly Compary. Alighs reserved.

1 of1

Single-Conductor Wire and Cable
General Pumoss Wire

W0vAC

0

2

1

062

Cutto-length (per foot)

25, 60, 100, 200, and 500 feet

e

Stranded

Tinned Copper

PVC

Red

40" 1o +221° F (40" 10 +105° ©)

Canadian Standards Association (CSA), Underwriters Laboratories (UL)
A Certfied

UL Recagnized, UL 1007, UL 1569, UL V-1 (VerticalFlarme Test)

8/19/2010 1:05 PM
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Electrical Wire, Cable, and Cords

Part Nurrher: 7587K931

1499 100 Ft 95 22 per 100 Ft
500 ormore 36.17 per 10D Ft.

Single-Conductar Wire and Cable Type
voits

Arrps

Gauge (AIWG)

Nurmber of Conductors
Outsice Diareter

Lengtn

Available Lengths

Maximum Cortinuous Length
Conductor Type

Conductor Material
Conductor insulation W aterial
Jacket Color

Termerature Range
Specifications Met

C5A Specication

UL Specification

MMASTER-CARR. ©Mcester Carr Suprly Compary. Alighs reserved.

1 of1

Single-Conductor Wire and Cable
General Pumoss Wire

W0vAC

0

2

1

062

Cutto-length (per foot)

25, 60, 100, 200, and 500 feet

e

Stranded

Tinned Copper

PVC

Black

40" 10 +221° F (40" 1o +105° ©)

Canadian Standards Association (CSA), Underwriters Laboratories (UL)
A Certfied

UL Recagnized, UL 1007, UL 1569, UL V-1 (VerticalFlarme Test)

8/19/2010 1:06 PM
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Electrical Wire, Cable, and Cords

Part Nurrher. 7587K45

1499 100 Ft 95 22 per 100 Ft
500 ormore 36.17 per 10D Ft.

Single-Conductar Wire and Cable Type
voits

Arrps

Gauge (AIWG)

Nurmber of Conductors
Outsice Diareter

Lengtn

Available Lengths

Maximum Cortinuous Length
Conductor Type

Conductor Material
Conductor insulation W aterial
Jacket Color

Termerature Range
Specifications Met

C5A Specication

UL Specification

MMASTER-CARR. ©Mcester Carr Suprly Compary. Alighs reserved.

1 of1

Single-Conductor Wire and Cable
General Pumoss Wire

W0vAC

0

2

1

062

Cutto-length (per foot)

25, 60, 100, 200, and 500 feet

e

Stranded

Tinned Copper

PVC

Green

40" 1o +221° F (40" 1o +105° ©)

Canadian Standards Association (CSA), Underwriters Laboratories (UL)
A Certfied

UL Recagnized, UL 1007, UL 1569, UL V-1 (VerticalFlarme Test)

8/19/2010 1:07 PM
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Electrical Wire, Cable, and Cords

Part Nurrher. 7587K934

1499 100 Ft 95 22 per 100 Ft
500 ormore 36.17 per 10D Ft.

=B Type Single-Conductor Wire and Cable
P Single-Conductar Wire and Cable Type General Pumoss Wire

voits W0vAC

Amps 0

Gauge (AIWG) 2

Nurmber of Conductors 1

Outsice Diareter 062

Lengtn
Available Lengths

Maximum Cortinuous Length
Conductor Type

Conductor Material
Conductor insulation W aterial
Jacket Color

Termerature Range
Specifications Met

C5A Specication

UL Specification

MMASTER-CARR. ©Mcester Carr Suprly Compary. Alighs reserved.

1 of1

Cutto-length (per foot)

25, 60, 100, 200, and 500 feet

e

Stranded

Tinned Copper

PVC

White

40" 1o +221° F (40" 1o +105° ©)

Canadian Standards Association (CSA), Underwriters Laboratories (UL)
A Certfied

UL Recagnized, UL 1007, UL 1569, UL V-1 (VerticalFlarme Test)

8/19/2010 1:07 PM
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TRYSTAR FLEXIBLE WELDING CABLE

TYPE TPE (FT1) 6 AWG - 4/0 AWG 600 Volts - 49°C to 105

FEATURES CONSTRUCTION
 Extra fleble dlass k stranding CONDUCTOR
+ 45°C 0 105°C, 600 volt rating Bare, annealed electrolytic copper
* Resistant to o, water, acid, gas, cats, tears and abrasion 30 AWG Class K rope lay stranding
 Moisture esistant and maintains flexbilty in cold weather
ol SEE DUAL INSULATED JACKETING TECHNOLOGY
Inner Jacket- Added for your safety
APPLICATIONS Avinyl separator of high contrast color is applied between
B e oo the conductor and outer sheath for your added safety:
e Mermen- ey S This provides: Increased insulation, added flexibility, and
s v allows you to easily identify damage or wear

Outer Jacket- TYPE TPE (FT1)
Provides ol, water, acid, gas resistance, durabilty and
maximu flexibilty at all operating temperatures.

- DISTANCE FROM WELDING EQUIPMENT

SIE  STANDING NOMINALOD NOMINALOD LES/MFT WS S0 T 100 128 150 200 250 3000
6 26x30 192 a0 189 0044210 20 Yo 4o
I 420x30 252 440 214 1 322 1o 3o 40

0 2 1o 0 Yo 4o
2 &sxa0 320 S0 a2 X 1 e 70 4o
1m0 354 S0 a0 30 o o 40
10 104530 397 10 460 380 20 30 40
30 1330 30 450 660 578 400 30 40
450 4o 4o NOTE-Ditrsssshonae ol h
30 1e91x30 s10 730 636 oo NOTE D b ke
40 2109%30 580 790 858 gt with wekding lead 3nd ground lead,
550 40 e the tance sown.

Trystar is pleased to offer: custom color, cuts of any
length, and coiled cable with connectors attached.  507.332.3950 - S6GTRYSTAR - xS07.324168 - trystarcom
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Detailed Specifications & Technical Data BELDEN

ENGLISH ME ASUREMENT VERSION LA

9222 Coax -50 Ohm Triax

RG-58AU type, 20 AWG stranced (7x28) 037" timned copper conductor, polyethylene insuiation, double
tinned copper braid shield (96% coverage), PVC jacket

Conductor
WG

[ (e Te-Tnedcomer 37

Insulation
Insulation Materi

PE- Foletiylne 119

Inner Shield
Inner Shield Materi

Brait TC- Tmed Copper 05

Inner Jacket
Inner Jacket Mater

Outer Shield
‘Outer Shield Material:

B TC- TmedCopper 25|

Outer Jacket
Outer Jacket Materi

PUE - PolyinylChiorde

Overall Cabling
Overall Horminal Diameter: 02000

Operating Temperature Ran 40°C T 475C

HonUL Temperature Rat 7
Bulk Cable Weight: 37 200 si000 1
Max. Resormended Puling Tension: &3 s

Min. Bend Radius gnstallyMinor A 25000

Applicable Standards & Environmental Programs
EU CE Mark: Yes





image196.png
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ENGLISH MEASURE MENT VERSION AL

9222 Coax - 50 Ohm Triax

EUDirective 200053EC (ELVY: Yes
EUDirective 200295EC (RoHS): Yes
EURoHS Compliance Date (renicdiyyyl: o101 2004
EUDirective 2002/96EC (WEEE): Yes
EU Directive 2003/1EC (BFR): Yes
GA Prop 65 (CJ for Wiro & Cabls Yes
M1 Order 739 (China RoHS): Yes
RG Typer Em

PlenumNon-Plenum
Plenum (v My Ho

Hom. Characteristic Ipedance:

Hom Inductance:

Hom. Capacitance Conductor to Shield:

Hominal Velocity of Propagation:

Hom. Condutor DC Resistance:

Hom Inner Shield DC Resistance:

Horminal Outer Shield DC Resistance:

Hom. Attenuation:
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ENGLISH MEASUREMENT VERSION

BELDEN

9222 Coax - 50 Ohm Triax

wzavumn s Fr ma01s eLow 0 OHu TRIAK
wzoomm 00 FT asmie ELLOW 0 0Hu TRIAK
wzooEm soFr o018 ELLow 0 0Hu TRIAK
Notes:

2 TRATE REEL PUTUP.
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COAXIAL CABLES 6.90

Computer and Instrumentation Cable
50 Ohm Triax

UL NEC/ |Standard Lengths| | Standard { Conductor f Shielding | Nominal 0D | Nom. | Rom.

C(UL) CEC 5 Materials Imp. | =
G I | e e s e
RG-58A/U Type * 20 AWG Stranded (7x28) .037" Tinned Copper Conductor ¢« Double Tinned Copper Braid Shield (96% Coverage)
Polyethylene Insulation * Yellow PVC Jacket (Polyethylene Insulation between Braids)

75°C 9222 — 100 305 46 21 20AWG 114 200 ())TCBraids 240 610 50 66% 308 1010 1 5 16
U500 UA524 195 88  (7x28) 6% Shield 10 15 49
500 1524 205 93 037" Coverage 50 33 108
TC nner 100 49 161
o ® g g
31 00/km 15.5Qkm a0y o
Outer 900 220 722
430M 1000 240 787
141k

RG-8/U Type * 11 AWG Stranded (7x19) .108" Bare Copper Conductor « Double Bare Copper Braid Shield (96% Coverage)

Foam Polyethylene Insulation + Black Polyethylene Jacket (Polyethylene Insulation between Braids)

80°C 9888 — 500 1524 725 330 11AWG 285 724 (2)BC 480 1219 50 78% 20 83 1 1 5
1000 3048 1400 636  (7x19) 96% Shield L

(= 108" Coverage
@\’,\j\j@@ﬁ-@“ B i W18 59
eSS : : 200 27 89
1.20/M 1.20M T
3,90/ 3.90km M a5 too
Outer 900 67 20
210M 1000 71 233

4.9Qkm

BC = Bare Copper + DCR = DC Resistance + TC = Tinned Copper
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ENGLISH ME ASUREMENT VERSION e AL RGHEOAS

8723 Multi-Conductor - Shielded Twisted Pair Cable

For mare Infarmation
- please call

1-800-Belden 1

22 AWG stranded (7x30) tinned capper concuctars, polypropylene insuiation, twisted pairs, individually
Beldfail® shielded (100% coverage), 24 AWG stranded tinned copper drain wire, PVC jacket

Conductor
WG
2z [ Te-Tmeacome
Insulation

Insulation Materi

PP Foypropylene

Inner Shield
Inner Shield Materi

—aemmm(z Folds)  Tape Alminum FobPayeste Tape 100

Inner Shield Drain Wire AWG:

Inner Shield DrainWire Stranding: a2
Inner Shield DrainWire Conductor Material:  TC - Tinned Copper
Outer Shield

‘Outer Shield Material

Unshisdas

Outer Jacket
Outer Jacket Materi

PUE - PalyinylChiorde

Overall Cabling
Overall Hominal Diameter: 01600

Pair
Pair Color Cade Cha
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Detailed Specifications & Technical Data

ENGLISH MEASURE MENT VERSION

8723 Multi-Conductor - Shielded Twisted Pair Cable

BELDEN

HonUL Temperature Rating:

s

Bulk Cable Weight:

18,300 #1000 1.

Max. Recommended Pulling Tension:

a21s.

Min. Bend Radius (nstall)Minor Axis:

1.600in

Applicable Standards & Environmental Programs.

HECAUL)Specification: cn
CECIC(UL) Specificat cn
EUCE Morke Yes
EU Directive 2000/53EC (ELVY Yes
EUDirective 2002095EC (RoHS): Yes
EURoHS Compliance Date (renicdiyyyl: o101 2004
EU Directive 2002096EC (WEEE) Yes
EU Directive 2003/1EC (BFR): Yes
GAProp 65 (CJ for Wire & Cablel: Yes
M1 Order 739 (China RoHS): Yes

Flame Test
UL Flame Test:

UL1885 UL Losding

PlenumNon-Plenum
Plenum (Vx

Mo

Plenum Humber:

2723, 87723, 86723

Hom. Characteristic Ipedance:

Hom Inductance:

Hom. Capacitance Cond. to Other Conductor & Shield:

Hominal Velocity of Propagation:

Hom. Condutor DC Resistance:

a7

Ind. Pair Hominal Shield DC Resistance @ 20

Deg. C:

150000 1

Mas. Operating Voltage- ULT

Max. Recommended Current:




image201.png
Detailed Specifications & Technical Data
ENGLISH MEASUREMENT VERSION

8723 Multi-Conductor - Shielded Twisted Pair Cable

[23 Amps per conductr @25

723 outom LAl 9000 8 CHROME 2eAPRRZ PPV
ez omum 2omFT ELCI CHRONE ZEHPRFZFP P
ez omuEn wFT 0005 CHRONE ZEHPRFZFP P
e T EET] CHRONE ZEHPRFZFP P
ez o TOFT o000 5 CHRONE c ZEHPRFZFP P
23 oo 0E0FT WO LE CHRONE CY  ZSHPRAZFPRVC
ez ot 10 FT 28018 cHROME 2sHPRAZ P PUC
723 0mzoen 20mF7 wpmis cHROME c 2sHPRAZ P PUC
ez 0z az0Fr eamis cHROME c 2sHPRAZ P PUC
723 0costn anFT amois cHROME 2sHPRAZ P PUC
723 oeosoen somFr wpm s cHROME c 2sHPRAZ P PUC
723 oo 00007 o008 cHROME ey |2swerezeervc
Notes:

RATE REEL PUT-UP.
2 FINAL PUT.UP LENGTH MAY VARY - 10% TO+20% FROMLENGTH SHEWN MAY CONTAI 2 PIECES. MINMUM LENGTH OF ANY ONE PIECE IS 1600

Revision Number: 2 Revision Date: 07-152010

©2010 Beden, Inc
AllRights Ressived

Although Belden makes every reasonable effortto ensure their accuracy at the time of tis publication, nform ation and specifations
escrined herein are subject o error or Omision an 10 change wihout nofics, anlhe lI8ing of such infomn tion and specifcations does not
ensurs product avaiabity.

Beicen provites the information and specifications herein on an "AS IS basis, wih na representations or wartarties, vhether express,
Statutory o impliec In 1o evert wil Belien be lisble for any damages (incluciny conseuential, indrect,incidental, specal, puntive, of
xemplary dam ages) whatsoever, even 11 Blden has been advised of the possiity of Such damages, whether n an acton nter Cortract,
Regligence or any iher theory, arsing ou of orin connecton wih the use, or nabilty o use, the infornation o specifcations described hersin

il seles of Belen products are subjec to Belder's tandarctterms an condiions of sale
Belden believes 1S prodiuct 0 be n compliance wih EU) ROHS (Directive 200203S/EC, 27 Jan-2003). Materal manufactured prior to the
compliance date may be in Stock af Beden aciities s in aur Disrbutors invertary. The infom aflo providedtn ths Produ Disdlosire, and
the Iderfifcation of materials 1o a8 repartable or resricted wifin the Prodct Dissiastre, s Carrect 1 the best of Belden's knawiedge,
infomation, anc pelif i the date of s publication. The inormation provilec! n this Prodct Disclosure is designed only as a genersl ode
{or the safe handing, storage, and any Giher operaiion of the product el orthe ore ht f hecomes a part of. This Product Disclosure i not
o he considersd a wanariy o cualty specificalion. Reguiatory information i for oidance pumoses only: Product users ars responsile for

termiing ne pofcabitoffeisaton and regtisons bsse on'hee i usage e prodct
Belden ceclares 15 prOGUEL 0 b i Compiance Win E0 LD (Low voliage Direcive 7 3/53EEC), a5 a ended by directive S3B8/ EC
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ENGLISH ME ASUREMENT VERSION e AL RGHESAS

27600A Multi-Conductor -600Y Type TC Cable

For mare Irfomation
please call

1-800-Belden 1

18 AWG mut-conductor stranded (7x26) bare copper conductars, PVC/Nylan insulation, PVC jacket.

Conductor
awG:

s 8 7as [BC- Bare Copper

Insulation
Insulation Material:

PV Mylon- Polyinyl Chirideitylon

Outer Shield
‘Outer Shield Material:

Unshisaas

Outer Jacket
Outer Jacket Material:

REErae a—
[ ——— ves

Overall Cabling
‘Ouerall Cabling Color Code Chart:

T Bk
T e
T e
@ O
s
.

elon
Brown

LECT

Wet Temperature Range: 3G To 757G
Dy Temperature Range: 3G To sa0nC
Bulk Cable Weight: D
Max. Resormended Puling Tension: 1521

Min. Bend Radius gnstallyMinor Axis EETTS

Applicable Standards & Environmental Programs
HECHUL) Specification: NPLF, TC

EU CE Mark:

Yes
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ENGLISH MEASURE MENT VERSION e AL RO S

27600A Multi-Conductor -600V Type TC Cable

EU Directive 200063EC (ELVY: Yes
EU Directive 200235EC (RolS): Yes
EU RoHS Compliance Date (mmiddyyyy): 04112005
EU Directive 20026,EC (WEE Yes
EU Directive 200341EC (BF Yes
CA Prop 65 (CJ for Wire & Cable): Yes
M1 Order #39 (China RoHS): Yes
Other Specification: ICEAS73.532, 5.95.658, 561402
Flame Test
UL Flame Test: UL1885 UL Loading
C(UL) Flame Test: FTa
IEEE Flame Test: 122
ICEA Flame Test: 29520
Suitability
Suitability - Indoor: Yes
Sutabilty - Outdoor: Yes
Sutabiliy - Buria Yes
Sunlight Resistance: Yes
PlenumNon-Plenum
Plenum (v iy No

Hom. Conductor DC Resistance:

Max. Operating Voltage - UL:

/500 RS (NEE Type T0)
80V RS (VPLH

Max. Recommended Current:

145 Amps per conductr @ 25°

20040101000 1000 FT 000 L5 BLacK ez smsPEaLAvC
7004 010000 smoFT 00w 15 BLack ez smsrmmeve
Notes:

Thate REEL PUT.UP.
AL FUT-UP LENGTH MAY VARY (+ DR-) 10% FOR SPODLS OR REELS AND( OR - 5% FOR UNREEL CARTONS FROM LENGTH SHOWN,

Revision Number. 1 Revision Date: 05142007

©2010 Beden, Inc
AllRights Ressived

Although Belden makes every reasonable effortto ensure their accuracy at the time of tis publication, nform ation and specifations
escrined herein are subject o error or Omision an 10 change wihout nofics, anlhe lI8ing of such infomn tion and specifcations does not
ensurs product avaiabity.

Beiden pravites the Information and specifications herein on an "AS IS basis, wih na representations or wartarties, vhether express,
Sttty or mpiiec In o Svert i B en b lable for any damages (i consevuentia, indrec, Incitertal, spectl, punive, of
xemplary dam ages) whatsoever, even 11 Belden has beer advised of the possiity of such damages, whether n an acton under Cortract,
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Low Voltage Remote Sense Connector
PIN 1: Not connected (NC)

PIN 2: +3.3 sense

T ololole
PIN 4: +24V sense

PIN 5: NC

PIN 6: 3.3V RET sense

PIN7: NC
PIN 8: NC
PIN 9 24V RET sense DB9
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ENGLISH MEASURE MENT VERSION
27600A Multi-Conductor -600V Type TC Cable

negligence or any sther theory, arising out of orin connection wih he use, or nabity o use, the infomation o specifations described hersin

il seles of Belen products are subjec to Belder's staniarc terms an copdtions of sale
Belcen believes Tt prodiuct 0 be n compliance wih EL| ROHS (Dirciive 2000/35/EC, 27-Jan-2003). Materal manufactured prior tothe
compliance date may be in Stock af Beden aciities s in aur Disrbutors invertary. The infom aflo providedtn ths Produ Disdlosire, and
the Iderfifcation of materials 1o a8 repartable or resricted wifin the Prodct Dissiastre, s Carrect 1 the best of Belden's knawiedge,
infomation, anc pelif i the date of s publication. The inormation provilec! n this Prodct Disclosure is designed only as a genersl ode
{or the safe handing, storage, and any Giher operaiion of the product el orthe ore ht f hecomes a part of. This Product Disclosure i not
o he considersd a wanariy o cualty specificalion. Reguiatory information i for oidance pumoses only: Product users ars responsile for
determining the appiicahity of egisiation snd regulations bassd on ther ncinidual usage ofthe product

Belden declaresthis product o be i compiance vith EU LD (Low Voltage Direcive 7 323EEC), a5 am ended by diective S388/ EC
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SECURITY ALARM CABLES

Commercial Applications
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FTCB 15

Flat tinned copper braids
* Standard wire diameter: 0,15 mm
* 25 m coils

557200
557210
557220
557230
557240
557250
557260
557270
557280
557290
557300
557310
557320
557330
557340
557350

FCB 153
FICB 155
FCB 158
FICB 1510
FICB 15-16
FICB 1520
FICB 1525
FICB 1530
FICB 1535
FICB 1540
FICB 1550
FICB 1560
FICB 1570
FICB 1575
FICB 1595
FICB 15100

3

5x1
8x1
8x15
10x15
15x15
20x15
2Bx15
28x20
2Bx25
25x25
28x3
30x3
30x35
30x4
dox4
40x4

168
i
45
576
8%
120
1404
1692
1980
amn
B8
392
3968
1%
5376
5664

b\
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45
65
75
10
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7l
250
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29
30
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360
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25m
25m
25m
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0,03
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KERPEN

HIGH VOLTAGE CABLE SL-v2YCEH

(multicore)

6 kV (DC)/ 70°C
screened zero halogen, flame retardant
Application

Used as fixed or flexible installed control cable for high voltage (dc) supply for electrical equipments and
control units in research. For indoor and outdoor use in dry and wet locations. With reduced smoke emission,
corrosiveness and toxicity of combustion gases acc. to CERN safety instruction 1S 23.

Construction

e Cores
Conductor. ... Tinned copper, flexible stranded, AWG26/7
Insulation .. Polyethylene

Colour Code....... Natural-coloured

* Further Construction
Wrapping............ Min. 1 layer of plastic tape, nom. 36um
Screen... ... Tinned copper wire braid, opt. coverage min. 80 %
over tinned copper drain wire, AWG26/7
Zero halogen, flame retardant polymer
Red

+ Cable Marking
Imprint ... KERPEN SL-V2YCEH SIZE 6kV(DC)
ZERO HALOGEN yy W ww Length marking

Manufacturer's identification thread

example for size: 20 x AWG 26/7
vy W ww is a five-character batch code
for year and week

Technical Data Abbreviations
Flame retardancy: IEC 60332-1 Temperature range: SL- high voltage cable
Flame propagation: IEC 60332-3-24 cat. C  -30°C up to +70°C v tinned copper conductor
Smoke density: IEC 61034-1 and -2 (during operation) 2y insulation of PE
Amount of halogen acid gas: |IEC 60754-1; 0% -5°C upto +50°C C screen of copper wire braid
Degree of acidity of gases: |EC 60754-2 (during installation) E drain wire
H outer sheath of LSZH

Outer sheath: Min. bending radius:
Limiting Oxygen Index (LOI): min. 43% 6 x cable-&

(IEC 60332-3ann. B)  (sixed installation)
Temperature Index (T): min. 260°C 10 x cable-&s

(ASTM-D-2863) (flexible instaliation)
Test voltage

Character Unit Values

Core/Core nom. kv (DC) 12
Core/Screen nom. kv (DC) 12
IP/Gri/SL-v2Y CeH_6kV(DC).doc/09.09.03 Page 1

© KERPEN GmbH & Co. KG 2005
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KERPEN

HIGH VOLTAGE CABLE SL-v2YCEH
(multicore)

6 kV (DC)/ 70°C
screened zero halogen, flame retardant

Geometrical and Electrical Data

Number Conductor Core Cable Kerpen
of Part No.
Cores
Single- | Conductor| Core-& | Screen- | Sheath- Overall Weight
wire-& | resistance wire-& | thickness | Diameter
at 20°C
(nom.) {max.) (approx.) | (nom.) (nom.) | (approx.) | (approx.)
mm Ykm mm mm mm mm kg/km
Conductor Size AWG26/7
10 0.16 147 1.3 0.15 15 9.1 95
20 0.16 147 1.3 0.15 15 10.7 130
23 0.16 147 1.3 0.15 15 1.3 155
25 0.16 147 1.3 0.15 15 11.8 170
30 0.16 147 1.3 0.15 15 12.6 185
32 0.16 147 1.3 0.15 15 12.6 195
34 0.16 147 1.3 0.15 15 13.0 205
37 0.16 147 1.3 0.15 15 13.0 215 76130005
52 0.16 147 1.3 0.20 15 15.0 285
56 0.16 147 1.3 0.20 15 15.4 310 76130001
IP/Gri/SL-v2Y CeH_6kV(DC).doc/09.09.03 Page 2

© KERPEN GmbH & Co. KG 2005
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Table 250.122 Minimum Size Equipment Grounding
Conductors for Grounding Raceway and Equipment
Rating or Setting of Size (AWG or kcmil)

Automatic Overcurrent

Device in Circuit Ahead of Aluminum or
Equipment, Conduit, etc., COPDE_r-CIad
Not Exceeding (Amperes) Aluminum*
8
100 8 6
200 6 3
300 2 2
400 3 1
500 2 10
600 1 20
800 10 3/0
1000 2/0 4/0
1200 3/0 250
1600 4/0 350
2000 250 400
2500 350 600
3000 400 600
4000 500 750
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HV patch panel chasswsl

16 triax connectors per

HV patch panel.

The outer shields of the
riax cables are tied to the
HV patch panel chassis via
1kQ resistors. The chassis
of the HV patch panels are
connected to the relay rack,
which is connected to the
catwalk

Grouna Layout for the NOVA Far Detector

Outer Shields of HV Triax Cables

The ground braid and the triax
outer shield are connected to
the PDB chassis. The returns
from the FEBs and DCM are
connected to retur busbars
which are connected with each|
other and to the PDB chassis.

Triax Outer
[Shield

Returns of the

#6 Ground Cable

5 other PDB/DCM stations
on top of the detector

A

There will be two ground
strips per diblock on top
of the detector. They are
both connected to the
catwalk via a #6 cable.
One of the ground strips
is also connected to the
cable trays and PDBS.

Ground Strip 2" x 0.016"

bcMm

PDB-FEB cables Return of the
= Y

for 3.5V, 24V, HV' PDOB-DCM cable Thé DCM and the PDB sit on

Cable Tray the PDB/DCM table, so their

#6 Ground Cable

4 cable trays per PDB

64 FEBs per PDB

chassis are not insulated from
each other. However, the DCM
chassis is not directly connected|
to the DCM ground

1 PDB/DCM station
on top of the detector

1 #6 Ground Cable between catwalk and

the edge of the d

1 #6 Ground Cable between catwalk and

the edge of the

detector

Upper
Catwalk

Catwalk LL 1

Catwalk LL 2
Catwalk LL3

#6 Ground Cables

The ground cable and the triax
outer shield are connected to
the PDB chassis. The returns
from the FEBs and DCM are
connected to return busbars
which are connected with each|
other and to the PDB chassis.

Triax Outer Shield

Retums of the

The PDB and DCM chassis are
insulated from the Unistrut beams

bcMm

PDB-FEB cables

Return of the.

for 3.5V, 24V, HV.
4 cable trays

Cable Tray por PDB

The cable trays on the side of the detector
cted to the Unistrut side support.

64 FEBs per PDB

5 other PDB/DCM stations
on the side of the detector

PDB-DCM cable

1 PDB/DCM station
on the side of the detector

5 vertical Unistrut side support beams per PDB/DCM station

which are connected to the catwalks

1 diblock with 12 PDB/DCM stations

14 other diblocks
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