. BULISOUIINING
 I01R[NWNDIOY



Car 313, 01.06, Rev. 0 Accumulator Scrutineering FasTTUBe

Contents

IL  Accumulator Compartment| 2
L1 FPC Kabel 1| . . . . . . o o o e 3
M2 TFPCRADEl 2l . . o o o oo 5
[1.3 Sexy Female|. . . . . . . . e 8
[1.4 Sexy Male T4mm| . . . . . . . . . L o 11
[LL6 Sexy Male 26mml| . . . . . . . . .o 14
L6 FPC Stecker]. . . . . . . . . o 17
LT _FPC Stecker]. . . . . . . o e e 20

|2

2.8 Orangener Kabel LAPP 1249682 . . . . . . . . . . . . . . . . . . . 46
2.9 Plastik 70 super|. . . . . . . . e 47
[2.10_Schrumpfschlauch HIS-3-3-1f . . . . . ... ... ... ... 50
2.11 Sexy Female 20431300006f . . . . . . . . . . . . e 51
2.12 Sexy Male 26mm 203263-0006{. . . . . . . . . . .. 54
B.13 Shunt IVE-S 300U LCAND-I2/2A]. « . .+ o oo 57
61

61

76

2.14.3 DCDC Isolator 18024215401TJ 81

85

[2.14.5 Optocoupler 1403561452001 . . . . . . . . . . . . . e 93
[P.14.6 Precharge PTC PTCELISR50IRBE |. . . . . . . . . . . . . o . 105
[2.14.7 Precharge Relay 104-1-A-24-5D| . . . . . . . .. .. ... .. ... ... ... ... ..., 112

.14. discharge MO 5 1'B

5.0 LV HV caps VY147IM29Y5UC63VO0| . . . . . . . . . . . oo 182
2.15.6 Molex Megafit 768250004] . . . . . . . . . . Lo 190
2.15. ptocoupler 140356145200 . . . . . . . . . L 194

[2.15.8 Reverse Polarity Diode STTH25MO6| . . . . . . . . . . ..o o oo o 206




molex

Part Number : 150390359

Product Description : 1.00mm Pitch Premo-Flex FFC
Jumper, Same Side Contacts (Type A), 76.00mm Cable

Length, Gold (Au) Plating, 20 Circuits
Series Number : 15039
Status : Active

Product Category : Flat-Flexible Cable (FFC)

Documents & Resources

Drawings

150390359 sd.pdf
Specifications
PS-15039-001-001.pdf

Product Environment Compliance..

Compliance
GADSL/IMDS Not Relevant
China RoHS ©
per SJ/T 11365-2006
EU ELV Not Relevant

Low-Halogen Status

Not Low-Halogen per IEC
61249-2-21

REACH SVHC Not Contained per D(2023)8585-DC
(23 Jan 2024)
EU RoHS Compliant per EU 2015/863

Compliance Statements
e EU ROHS

e REACH SVHC

e Low-Halogen

Industry Documents

e IPC1752A Class C

e IPC1752A Class D

e Molex Product Compliance Declaration
e |[EC-62474




e chemSHERPA (xml)

Substances of Interest
e PFAS

EU RoHS Certificate of Compliance

Additional Product Compliance Information

Part Details
General
Status Active
Category Flat-Flexible Cable (FFC)
Series 15039
Description 1.00mm Pitch Premo-Flex FFC
Jumper, Same Side Contacts (Type
A), 76.00mm Cable Length, Gold
(Au) Plating, 20 Circuits
Comments Contacts on the same side, Type A
Product Name Premo-Flex FFC Jumper
UPC 193264175376
Electrical
Current - Maximum per Contact 1.2A
Voltage - Maximum 60V AC
Physical
Cable Length 76.00mm
Circuits (Loaded) 20

Contact Layout Type

A (same side)

Design Feature Flexible
Material - Plating Mating Gold
Packaging Type Bag
Pitch - Mating Interface 1.00mm
Temperature Range - Operating -40° to +105°C

Termination Style

FFC Connector

Wire/Cable Type

Flat Flex Cable

Wire Size (AWG)

N/A




mOIex PRODUCT SPECIFICATION

1 SCOPE

This specification covers the 1.00mm center FFC (Flat Flexible Cable) jumper
cable, 105°C, using gold plated copper conductor.

2 PRODUCT DESCRIPTION

2.1 Product name and series number
Product name: 1.00MM PITCH FFC JUMPER CABLE (105°C, Au
PLATING)
Product material no: 15039-XXXX
2.2 Dimensions, materials, and markings
Product dimensions (in mm) according to SD-15039-001.

Number of conductors N Refer to sales drawing
Pitch P 1.00 + 0.08
Span E 1.00 (N-1) £ 0.15
Total width W 1.00 (N+1) £ 0.10
Conductor width CW 0.70 £ 0.03
Margin width M 1.0+ 0.20

Strip length S 4.00 £ 0.80

End thickness of the connection area Tc 0.30 = 0.05

End thickness of the insulated area Ti 0.27 £ 0.05

20 to 60 £ 2.00

61 to 100 + 3.00
101 to 200 + 4.00
Insulated length L 201 to 3999 + 5.00
4000 to 5999 + 10.00
6000 to 9999 + 15.00

Reinforcement length F 8.00 + 2.00
End squareness S-S’ 0.40 max.
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REVISION: | ECR/ECN INFORMATION: | TITLE: SHEET No.
PRODUCT FAMILY SPECIFICATION FOR =
E STATUS: RELEASED 1.00 mm PITCH FLAT FLEX CABLE (FFC) 20f 5
DATE:  2023/12/06 (105°C, Au PLATING)
DOCUMENT NUMBER: CREATED / REVISED BY: CHECKED BY: APPROVED BY:

PS-15039-001 D. GOMEZ M. IMIG J.SMITH

TEMPLATE FILENAME: PRODUCT_SPECISIZE_A4](V.2).DOC




PRODUCT SPECIFICATION

S

(2PLACES) ~| =

E et
(2 PLACES) ‘
Type A (Contacts on the same side)

Type D (Contacts on the opposite side)

2.3 COMPOSITION

o Conductor: Material: Copper
Thickness: 0.10 mm nominal
Plating: 0.3 ym Nimin & 0.05um Au min.
o Insulation tape: Material: Polyester + Flame retardant adhesive
Thickness: 0.086 mm typical
Color: White
o Reinforcement tape:Material: Polyester + Adhesive
Thickness: 0.155 mm nominal

0.086 mm POLYESTER + ADHESIVE
0.1 mm COPPER

0.086 mm POLYESTER + ADHESIVE 0.30 + 0.05
0.15mm POLYIMIDE —— |
2.4 Current and applicable conductors
Conductor | Conductor Cross
X . . Current
Width Thickness section
0.7 mm 0.1 mm 0.07mm2 1.25A
REVISION: | ECR/ECN INFORMATION: | TITLE: SHEET No.
PRODUCT FAMILY SPECIFICATION FOR
E STATUS: RELEASED 1.00 mm PITCH FLAT FLEX CABLE (FFC) 30f5
DATE: 2023/12/06 (105°C, Au PLATING)
DOCUMENT NUMBER: CREATED / REVISED BY: CHECKED BY: APPROVED BY:
PS-15039-001 D. GOMEZ M. IMIG J.SMITH

TEMPLATE FILENAME: PRODUCT_SPECISIZE_A4](V.2).DOC




molex

PRODUCT SPECIFICATION

3 ELECTRICAL AND PHYSICAL SPECIFICATION

3.1 Electrical requirements

ITEM DESCRIPTION TEST CONDITION REQUIREMENT
1 Conductor resistance | ASTM B 193 300 ohms/km MAXIMUM
2 Insulation resistance | ;44\, pc 10 Mohms.m MINIMUM
cond. to cond.
3 Dielectric test 400 V AC for 1 minute No disruptive discharge
4 Continuity test 3.0V DCat0.1mA passed
5 Voltage rating 60 V AC MAXIMUM
. 1.25 A (all conductors under o .
6 Current rating load) at 23°C 40°C heat rise MAX
7 Impedance cond/cond |t i 4 i, 120 Q TYP
balanced method
Capacitance cond/cond
8 balanced method FFC at 1 KHz 50 pF/m

3.2 Physical requirements

ITEM DESCRIPTION TEST CONDITION REQUIREMENT
9 Temperature rating -40°C to +105°C
10 Heat resistance 168 hours at 136°C Insulquon r(_eS|stance
Dielectric test
30 minutes at -55°C
5 minutes at +25°C Insulation resistance
1 Thermal shock 30 minutes at +85°C after 25 cycles
5 minutes at +25°C
96 hours at —40°C / The Insulation resistance
12 Cold coiling sample will be wound on a Dielectric test
3mm dia. Mandrel Visual inspection
Test following EN3475-503
. Weight: 5009
13 Wear by abrasion Speed: 60 cycles/min 10,000 cycles MINIMUM
Abrasion tool: 0.13mm dia.
. The specimen shall be - .
14 Folding folded manually at 180° Continuity after 20 times
Speed: 100 cycles/min
R: 10 mm
15 Flex Lifecycles Temp: 23°C 50,000 cycles MIN
Rr +/- 20mm
16 Moisture resistance 96 hours at 60°C, 95% RH Insulz_atlon r(_aS|stance
Dielectric test
17 Flame resistance UL 758 VW-1 Passed
REVISION: | ECR/ECN INFORMATION: | TITLE: SHEET No.
PRODUCT FAMILY SPECIFICATION FOR -
E STATUS: RELEASED 1.00 mm PITCH FLAT FLEX CABLE (FFC) 4of5
DATE: 2023/12/06 (105°C, Au PLATING)
DOCUMENT NUMBER: CREATED / REVISED BY: CHECKED BY: APPROVED BY:
PS-15039-001 D. GOMEZ M. IMIG J.SMITH

TEMPLATE FILENAME: PRODUCT_SPECISIZE_A4](V.2).DOC




molex

Part Number : 2043130006

Product Description : Sentrality 6.00mm Top-entry,
Knurled Press-fit Socket Assembly with +/-1.00mm
Self-alignment Capability, Tray

Series Number : 204313

Status : Active

Product Category : PCB Headers and Receptacles

Documents & Resources

Drawings

2043130006 sd.pdf
2043650006-PK-000.pdf

3D Models and Design Files
2043130006 stp.zip
Specifications
2043130006-PS-000.pdf
2043130006-TS-000.pdf
2043131234-TS-000.pdf

Product Environment Compliance..

Compliance

GADSL/IMDS

Not Relevant

China RoHS

per SJ/T 11365-2006

EU ELV

Not Relevant

Low-Halogen Status Low-Halogen per IEC 61249-2-21

REACH SVHC Not Contained per D(2024)4144-DC
(27 June 2024)

EU RoHS Compliant per EU 2015/863

Compliance Statements
e EU ROHS
e REACH SVHC




e Low-Halogen

Industry Documents

e IPC1752A Class C

e |[PC1752A Class D

e Molex Product Compliance Declaration
o |EC-62474

e chemSHERPA (xml)

Substances of Interest
e PFAS

EU RoHS Certificate of Compliance

Additional Product Compliance Information

Part Details
General
Status Active
Category PCB Headers and Receptacles
Series 204313
Description Sentrality 6.00mm Top-entry,
Knurled Press-fit Socket Assembly
with +/-1.00mm Self-alighment
Capability, Tray
Application Busbar-to-Board, Busbar-to-
Busbar, Power
Comments Current and voltage performances
are dependent upon application
variables.
Component Type PCB Receptacle
Product Name Sentrality
UPC 191130149902
Electrical
Current - Maximum per Contact 140.0A
Voltage - Maximum 600V
Physical
Breakaway No

Circuits (Loaded)




Circuits (maximum)

1

Diameter 6.00mm
Durability (mating cycles max) 200
Glow-Wire Capable No
Guide to Mating Part Yes
Height Above Board 3.40mm
Material - Metal Copper Alloy
Material - Plating Mating Gold
Material - Plating Termination Silver
Mating Orientation Top-entry
Net Weight 10.302/g
Number of Rows 1
Orientation Vertical
Packaging Type Tray
PCB Retention None
Pitch - Mating Interface N/A
Polarized to Mating Part No
Polarized to PCB No
Temperature Range - Operating -40° to +125°C
Termination Interface Style Press-Fit

Mates With / Use With

Mates with Part(s)

Description

Part Number

Sentrality Pins

203263

This document was generated on May 13, 2025
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Part Number : 2032630026
Product Description : Sentrality 6.00mm Knurled
Press-fit Pin, 14.00mm Engagement Length, Bag

Series Number : 203263

Status : Active

"

Product Category : PCB Headers and Receptacles

Documents & Resources

Drawings

2032630026 sd.pdf

2032630006-PK-000.pdf

3D Models and Design Files
2032630026 stp.zip

Specifications

2043130018-AS-000.pdf

2043130006-PS-000.pdf

2043131234-TS-000.pdf

Product Environment Compliance..

Compliance

GADSL/IMDS Not Relevant
China RoHS ©
per SJ/T 11365-2006
EU ELV Not saleable

Low-Halogen Status

Low-Halogen per IEC 61249-2-21

REACH SVHC Not Contained per D(2024)7663-DC
(21 Jan 2025)
EU RoHS Compliant per EU 2015/863

Compliance Statements

e EU RoHS
e REACH SVHC
e Low-Halogen




Industry Documents

e [PC1752A Class C

e |[PC1752A Class D

e Molex Product Compliance Declaration
o |EC-62474

e chemSHERPA (xml)

Substances of Interest
e PFAS

EU RoHS Certificate of Compliance

Additional Product Compliance Information

Part Details
General
Status Active
Category PCB Headers and Receptacles
Series 203263
Description Sentrality 6.00mm Knurled Press-fit
Pin, 14.00mm Engagement Length,
Bag
Application Board-to-Board, Busbar-to-Board,
Busbar-to-Busbar, Power
Component Type PCB Header
Product Name Sentrality
UPC 193264044658
Electrical
Current - Maximum per Contact 140.0A
Voltage - Maximum 600V
Physical
Breakaway No
Circuits (Loaded) 1
Circuits (maximum) 1
Diameter 6.00mm
Durability (mating cycles max) 200
Glow-Wire Capable No
Guide to Mating Part No




Height Above Board 14.00mm
Material - Metal Copper Alloy
Material - Plating Mating Silver
Material - Plating Termination Silver
Net Weight 4.464/g
Number of Rows 1
Orientation Vertical
Packaging Type Bag
PCB Retention None
Pitch - Mating Interface N/A
Polarized to Mating Part No
Polarized to PCB No
Temperature Range - Operating -40° to +125°C
Termination Interface Style Press-Fit

Mates With / Use With

Mates with Part(s)

Description Part Number

Sentrality Top-entry Surface Mount 204318
Socket Assemblies

Sentrality Top-entry Surface Mount 204365
Socket Assemblies with Self-
alignment Capability

Sentrality Top-entry Knurled Press- 204313
Fit Socket Assemblies with Self-
alignment Capability

Sentrality Top-entry Knurled Press- 204316
Fit Socket Assemblies

Sentrality 3.40mm Right-Angle 205000
Socket Assemblies

This document was generated on May 13, 2025
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Part Number : 2032630006

Product Description : Sentrality 6.00mm Knurled
Press-fit Pin, 26.00mm Engagement Length, Bag
Series Number : 203263

Status : Active

Product Category : PCB Headers and Receptacles

i

Documents & Resources

Drawings

2032630006 sd.pdf
2032630006-PK-000.pdf

3D Models and Design Files
2032630006 stp.zip
Specifications
2043130006-PS-000.pdf

Product Environment Compliance..

Compliance

GADSL/IMDS Not Relevant

China RoHS ©
per SJ/T 11365-2006

EU ELV Not Relevant

Low-Halogen Status Low-Halogen per IEC 61249-2-21

REACH SVHC Not Contained per D(2024)4144-DC
(27 June 2024)

EU RoHS Compliant per EU 2015/863

Compliance Statements
e EU RoOHS

e REACH SVHC

e Low-Halogen

Industry Documents
e |PC1752A Class C
e |PC1752A Class D




e Molex Product Compliance Declaration
o |EC-62474
e chemSHERPA (xml)

Substances of Interest
e PFAS

EU RoHS Certificate of Compliance

Additional Product Compliance Information

Part Details
General
Status Active
Category PCB Headers and Receptacles
Series 203263
Description Sentrality 6.00mm Knurled Press-fit
Pin, 26.00mm Engagement Length,
Bag
Application Board-to-Board, Busbar-to-Board,
Busbar-to-Busbar, Power
Component Type PCB Header
Product Name Sentrality
UPC 191130149858
Electrical
Current - Maximum per Contact 140.0A
Voltage - Maximum 600V
Physical
Breakaway No
Circuits (Loaded) 1
Circuits (maximum) 1
Diameter 6.00mm
Durability (mating cycles max) 200
Glow-Wire Capable No
Guide to Mating Part No
Height Above Board 26.00mm

Material - Metal

Copper Alloy




Material - Plating Mating

Silver

Material - Plating Termination Silver
Net Weight 7.527/g
Number of Rows 1
Orientation Vertical
Packaging Type Bag
PCB Retention None
Pitch - Mating Interface N/A
Polarized to Mating Part No
Polarized to PCB No
Temperature Range - Operating -40° to +125°C
Termination Interface Style Press-Fit

Mates With / Use With

Mates with Part(s)

Description Part Number
Sentrality Top-entry Surface Mount 204318
Socket Assemblies
Sentrality Top-entry Surface Mount 204365
Socket Assemblies with Self-
alignment Capability
Sentrality Top-entry Knurled Press- 204313
Fit Socket Assemblies with Self-
alignment Capability
Sentrality Top-entry Knurled Press- 204316
Fit Socket Assemblies
Sentrality 3.40mm Right-Angle 205000

Socket Assemblies

This document was generated on May 13, 2025
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Part Number : 526102072

Product Description : Easy-On FFC/FPC Connector,
1.00mm Pitch, Slider Series, Vertical, 5.75mm Height,
20 Circuits, Gold Plating

Series Number : 52610

Status : Active

Product Category : FFC / FPC Connectors

Documents & Resources

Drawings

526102072 sd.pdf

3D Models and Design Files
526102072.dxf

526102072 stp.zip
Specifications
526100003-A00.pdf
SPK-52610-003-001.pdf
PS-52610-007-001.pdf

Product Environment Compliance..

Compliance
GADSL/IMDS Compliant with Exemption 44; 33
China RoHS ©
per SJ/T 11365-2006
EU ELV Not Relevant
Low-Halogen Status Not Low-Halogen per IEC
61249-2-21
REACH SVHC Not Contained per D(2024)6225-DC
(07 Nov 2024)
EU RoHS Compliant per EU 2015/863

Compliance Statements
e EU ROHS




e REACH SVHC
e Low-Halogen

Industry Documents

e [PC1752A Class C

e |[PC1752A Class D

e Molex Product Compliance Declaration
o |EC-62474

e chemSHERPA (xml)

Substances of Interest
e PFAS

EU RoHS Certificate of Compliance

Additional Product Compliance Information

Part Details
General
Status Active
Category FFC / FPC Connectors
Series Slider
Description Easy-On FFC/FPC Connector,
1.00mm Pitch, Slider Series,
Vertical, 5.75mm Height, 20
Circuits, Gold Plating
Product Name Easy-On
UPC 822350243704
Agency
CSA LR19980
UL E29179
Electrical
Current - Maximum per Contact 1.0A
Voltage - Maximum 125V
Physical
Actuator Type Slider
Circuits (Loaded) 20
Circuits (maximum) 20




Color - Resin Natural
Contact Position N/A
Durability (mating cycles max) 30
Flammability 94V-0
Mated Height 5.75mm
Material - Metal Phosphor Bronze
Material - Plating Mating Gold
Material - Plating Termination Tin
Material - Resin Nylon
Net Weight 929.900/mg
Orientation Vertical
Packaging Type Embossed Tape on Reel

PCB Locator

No

PCB Mounting

Surface Mount

PCB Retention None
PC Tail Length 2.00mm
Pitch - Mating Interface 1.00mm
Pitch - Termination Interface 1.00mm
Polarized to PCB No
Stackable No
Temperature Range - Operating -40° to +85°C
Wire/Cable Type FFC/FPC

Mates With / Use With

Mates with Part(s)

Description Part Number
1.00mm Pitch Premo-Flex FFC 15039
Jumpers

This document was generated on May 13, 2025
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Part Number : 2132282010

Product Description : 1.50mm Pitch CLIK-Mate
Wire-to-Board PCB Receptacle, Dual Row, Surface
Mount, Right-Angle, 0.10pum Gold (Au) Plating, 20

Circuits, Natural
Series Number : 213228
Status : Active

Product Category : PCB Headers and Receptacles

Documents & Resources

Drawings

2132282010 sd.pdf

3D Models and Design Files
2132282010.dxf
2132282010 stp.zip
Specifications
2132289200-SPK-200.pdf
5031491002-PS-000.pdf
5031490002-PS-000.pdf

Product Environment Compliance..

Compliance
GADSL/IMDS Compliant with Exemption 44; 34;
33
China RoHS ©
per SJ/T 11365-2006
EU ELV Not Relevant

Low-Halogen Status

Not Low-Halogen per IEC
61249-2-21

REACH SVHC Not Contained per D(2024)6225-DC
(07 Nov 2024)
EU RoHS Compliant per EU 2015/863




Compliance Statements
e EU ROHS

e REACH SVHC

e Low-Halogen

Industry Documents

e |IPC1752A Class C

e |IPC1752A Class D

* Molex Product Compliance Declaration
e |EC-62474

e chemSHERPA (xml)

Substances of Interest
e PFAS

EU RoHS Certificate of Compliance

Additional Product Compliance Information

Part Details
General
Status Active
Category PCB Headers and Receptacles
Series 213228
Description 1.50mm Pitch CLIK-Mate Wire-to-
Board PCB Receptacle, Dual Row,
Surface Mount, Right-Angle,
0.10pum Gold (Au) Plating, 20
Circuits, Natural
Application Signal, Wire-to-Board
Component Type PCB Receptacle
Product Name CLIK-Mate
UPC 193264244966
Agency
UL E29179
Electrical
Current - Maximum per Contact 2.0A
Voltage - Maximum 100V AC (RMS)/DC

Physical




Circuits (Loaded) 20
Circuits (maximum) 20
Color - Resin Natural
Durability (mating cycles max) 30
Glow-Wire Capable No
Guide to Mating Part Yes
Keying to Mating Part Yes
Lock to Mating Part Yes
Material - Metal Copper Alloy
Material - Plating Mating Gold
Material - Resin Polyamide
Number of Rows 2
Orientation Right Angle
Packaging Type Embossed Tape on Reel
PCB Locator No
PCB Retention Yes
Pitch - Mating Interface 1.50mm
Pitch - Termination Interface 1.50mm
Plating min - Mating 0.102pm
Plating min - Termination 0.102pm
Polarized to Mating Part Yes
Polarized to PCB No
Stackable No
Temperature Range - Operating -40° to +105°C
Termination Interface Style Surface Mount

Mates With / Use With

Mates with Part(s)

Description Part Number

1.50mm Pitch CLIK-Mate Dual Row 503149
Plug Housings

This document was generated on May 13, 2025
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NTCLE413

v www.vishay.com

Vishay BCcomponents

NTC Thermistors, Mini Epoxy PVC Twin Insulated Leads

LINKS TO ADDITIONAL RESOURCES

3D Models Design Tools Related
Documents

QUICK REFERENCE DATA

PARAMETER VALUE UNIT
Resistance value at 25 °C 4.7K to 100K Q
Tolerance on Ros-value +1.0to+£5.0 %
Bos/g5-value 3435 to 4190 K
Tolerance on Bos/gs +05to+1.5 %
Operating temperature 40 to 105 oc

range at zero dissipation

Maximum power
dissipation at 55 °C 100 mw

Accuracy of temperature

+ 0.5 between 0 and 40

measurement (for 1 % °C
types) + 1.0 between -40 and 80
Dissipation factor & _

(in stil air) =3 mwW/K
Response time _

(in oil) =25 s
Climatic category

(LCT / UCT / days) 40/105/28

Minimum dielectric

withstanding voltage

between leads and 500 Vams
coated body

Weight (40 mm length) 0.2 g

FEATURES

¢ High adhesive strength between the PVC wire
and the encapsulating lacquer =

e Accurate down to + 0.3 °C Avalable

e Small body of max. 3 mm for easy installation
® Material categorization: @

for definitions of compliance please see
www.vishay.com/doc?99912 RoHS
COMPLIANT

APPLICATIONS
® Temperature measurement, sensing, and control
¢ On battery packs, heat-sinks, tubing, enclosures, etc.

DESCRIPTION

These sensors consist of small NTC chip soldered between
stranded AWG #30, 105 °C resistant, PVC (UL2651). The
conductors are overall tinned. They are lacquered and
insulated with a black epoxy coating.

MARKING
Black lacquered body without additional mark

PACKAGING
SPQ: 125 items (for standard 40 mm lead wire length)

MOUNTING
Important mounting and handling instructions: see
www.vishay.com/doc?29222

By soldering the wire end, or crimping connector. The body
can be inserted in a tube, free in air, tape attached or glued.
Not intended for fluid immersed applications or continuous
contact with water. Not for potting in hard material or
over-molding applications. Consult Vishay for specific
application or mounting.

DESIGN-IN SUPPORT

e NTC curve computation:
www.vishay.com/thermistors/ntc-rt-calculator/

e Other R/T curves available on request

e The lead length can be customized

e Connectors can be added to the wire end

e Consult Vishay for multistranded conductors for
connector crimping

DIMENSIONS in millimeters
Electronic components of assessed quality measured in accordance with IEC 60539-1
Outline NTCLE413E2
v
oy C "z:'
O sz i d1
. ——
o} § ———
Ly L I‘_’I L
@ D max. 3.0
L Refer to the “Electrical Data and Ordering Information” table
L{ max. 10
Lo 3+1
w 2 (for information)
9 d4 0.3 +0.03
9 dy 1 (for information)

Revision: 21-Jun-2024

Document Number: 29078

For technical questions, contact: nlr@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000
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v y Vishay BCcomponents
Table 3
Ras Bos/gs
PART IDENTIFICATION
kQ + % K + %

NTCLE413 10K 1 % B3435K 10 1 3435 1.0

RESISTANCE VALUES AT INTERMEDIATE TEMPERATURES

TEMPERATURE Rr R/R R-TOL. o T-TOL. Ruin. Ruax.
(°C) (@] TS (= %) (%/K) (=°C) (@) ()
-40.0 190 953 19.095 4.24 -5.46 0.78 182 848 199 057
-35.0 145 953 14.595 3.93 -5.30 0.74 140 213 151 693
-30.0 112 440 11.244 3.63 -5.14 0.71 108 354 116 526
-25.0 87 285 8.7285 3.35 -4.99 0.67 84 364 90 206
-20.0 68 260 6.8260 3.07 -4.85 0.63 66 164 70 355
-15.0 53 762 5.3762 2.80 -4.71 0.60 52 254 55270
-10.0 42 636 4.2636 2.55 -4.57 0.56 41 549 43 723
-5.0 34 038 3.4038 2.30 -4.44 0.52 33 254 34 822
0.0 27 348 2.7348 2.07 -4.31 0.48 26 783 27 913
5.0 22108 2.2108 1.84 -4.19 0.44 21702 22 515
10.0 17 979 1.7979 1.62 -4.08 0.40 17 689 18 270
15.0 14 706 1.4706 1.40 -3.96 0.35 14 499 14 912
20.0 12 094 1.2094 1.20 -3.86 0.31 11 949 12 239
25.0 10 000 1.0000 1.00 -3.75 0.27 9900.0 10 100
30.0 8310.8 0.83108 1.19 -3.65 0.33 8211.7 8409.8
35.0 6941.1 0.69411 1.38 -3.55 0.39 6845.5 7036.7
40.0 5824.9 0.58249 1.56 -3.46 0.45 57341 5915.6
45.0 4910.6 0.49106 1.73 -3.37 0.51 4825.6 4995.7
50.0 4158.3 0.41583 1.90 -3.28 0.58 4079.2 4237.3
55.0 3536.2 0.35362 2.06 -3.20 0.65 3463.2 3609.2
60.0 3019.7 0.30197 2.22 -3.12 0.71 2952.5 3086.8
65.0 2588.8 0.25888 2.38 -3.04 0.78 2527.3 2650.4
70.0 2228.0 0.22280 2.53 -2.96 0.85 2171.7 2284.3
75.0 1924.6 0.19246 2.67 -2.89 0.92 1873.1 1976.0
80.0 1668.4 0.16684 2.81 -2.82 1.00 1621.5 1715.3
85.0 1451.3 0.14513 2.95 -2.75 1.07 1408.5 1494.2
90.0 1266.7 0.12667 3.08 -2.69 1.15 1227.7 1305.8
95.0 1109.2 0.11092 3.21 -2.62 1.22 1073.6 1144.8
100.0 974.26 0.097426 3.34 -2.56 1.30 941.74 1006.8
105.0 858.33 0.085833 3.46 -2.50 1.38 828.62 888.04

Revision: 21-Jun-2024 4 Document Number: 29078

For technical questions, contact: nlr@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000




Type C2Q

Surface Mount Very Fast-Acting Chip Fuse

@D C2Q Series - 0603 Size RoHS Compliant

Features
- Fast-acting
- Small size, 0603 SMD
- Current rating from 250mA to 5A
- Wide operating temperature range from -55°C to 125°C
- Tape and Reel for automatic SMD placement
- Compatible with 260°C IR Pb-free and wave soldering process
- Full compliance with EU Directive 2011/65/EU and amending directive 2015/863
(MSL =1)
- Halogen Free and Lead Free
- AEC-Q Compliant
- Meets Bel automotive qualification*
* - Largely based on internal AEC-Q test plan

Applications

- Notebook

- LCD monitor

- PC computer

- Office electronic equipment
- Industrial equipment

- Medical equipment

- POE, POE+
- LCD / LED monitor
UK - - Power supply
cA M C€ " cp/ep Ty LeaD FREE= @
AEC-Q Compliant - PC-DC Converter HALOGEN FREE =

Electrical Characteristics (uL sTp.248-14) Safety Agency Approvals

Testing Blow Time Safety | Safety Agency Ampere Rating/ Ampere Range / Volt
Current Minimum Maximum Agency Certificate Voltage Rating @ |.R. ability*
100% 4 Hrs. N/A 250mA-4A/32V AC |250mA-4A/32V AC @ 35A
200% N/A 5 Sec -\ E506667 63V DC 63V DC @ 50A
300% N/A 0.2 Sec 5A/32V AC & DC |5A/32V AC & DC @ 50A
*.R.= Interrupting Rating = Short Circuit Rating(Amps)

Physical Specifications

Body : Ceramic Substrate

Materials Terminations : Ag / Ni/ Sn (100% Lead-free)
Element Cover Coating : Lead-free Glass
On Fuse :
None

Marking On Label :

"bel", "C2Q", "Current Rating", "Voltage Rating", "Interrupting Rating", "Appropriate Safety Logos" and

" J " "(China RoHS compliant).

Specifications subject to change without notice
POWER
e SOLUTIONS &
PROTECTION

belfuse.com/circuit-protection

a bel group



Type C2Q

Temperature Derating Curve
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Average Time Current Curve
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Electrical Specifications CURRENT IN AMPERES
) . ) Nominal
Number Ra;ing Resistance @100% In IntRer?thlng @10 In Dlsls(l)ga;tlclm “
( ) (Oth) NOlt) atings (AZ Sec) @ (W)O n ¢ us
C2Q 250 250mA 0.77 0.243 0.00001 0.06 Y
C2Q 300 300mA 0.54 0.217 0.00003 0.07 Y
C2Q 375 375mA 0.42 0.196 0.00004 0.07 Y
C2Q 500 500mA 0.28 0.171 0.00015 0.09 Y
C2Q 750 750mA 0.17 0.159 0.0005 0.12 Y
Cc2Q1 1A 0.122 0.154 0.0010 0.15 Y
C2Q 1.25 1.25A 0.092 0.152 See Table of 0.0018 0.19 Y
Safety Approvals on
C2Q1.5 1.5A 0.073 0.146 Page 1 for Voltage 0.0025 0.22 Y
and associated
C2Q 1.75 1.75A 0.063 0.144 Interrupting Ratings 0.0044 0.25 Y
C2Q2 2A 0.053 0.133 0.0063 0.27 Y
C2Q25 2.5A 0.042 0.130 0.0074 0.33 Y
Cc2Q3 3A 0.034 0.130 0.018 0.39 Y
C2Q3.5 3.5A 0.028 0.131 0.021 0.46 Y
C2Q 14 4A 0.023 0.131 0.042 0.52 Y
C2Q5 5A 0.019 0.131 0.055 0.66 Y
Consult manufacturer for other ratings
Environmental Specifications
: i POWER Specifications subject to change without notice
v SOLUTIONS &
\ PROTECTION Bel Fuse Inc. +1 201.432.0463
r.f',.’. 300 Executive Drive, Suite 300 Bel.US.CS@belf.com

a bel group

West Orange, NJ 07052 USA belfuse.com/circuit-protection

© 2025 Bel Fuse, Inc. Rev. C2Q Feb2025
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HIGH VOLTAGE DC CONTACTOR
ECK100B SERIES

UP TO 150AMP, BI-DIRECTIONAL

INTRODUCTION

TE Connectivity (TE)’s ECK100B series high-voltage DC contactor is
designed for control in high voltage applications like battery energy
storage system, solar inverters, and EV charging applications. It can
be used in 1000 VDC voltage systems and the enhanced contacts
design provides for higher electrical endurance. The contacts pro-
vided in this series allows bi-directional load and are hermetically
sealed with ceramic sealing technology, making it safer and reliable.

FEATURES

. Hermetically sealed with ceramic technology

*  Allow bi-directional load for main contacts

. Continuous current carrying capacity of up to 150 A
*  Enhanced breaking capacity up to 1000 VDC

. Auxiliary contact version available

. Compatibility with DC-1 utilization category in IEC60947-4-1

APPLICATIONS

. DC charging station

. Electric vehicle

*  Automated Guided Vehicles (AGV)

*  Electric forklift c“us A C E
. Battery energy storage systems

. Photovoltaic inverter

APPROVALS

. UL: E82292

« TUV:R50616669
. CE: 724_00007

. CCC approved



High Voltage DC Contactor ECK100B Series

CONTACT DATA

150 A (at 40 °C)

Contact current
100 A (at 85 °C)

Maximum switching voltage 1000 VDC
Contact arrangement 1 Form X (SPST-NO-DM)
- <80 mV
Initial contact voltage drop .
(100 A, after 1 minute)
) S 1500 A, 30 ms
Maximum short circuit current
1000 A, 50 ms
Operate time, maximum (at 23 °C) 30 ms
Release time, maximum (at 232C) 10 ms

Mechanical life 300,000 cycles

Note:

For contact current of 150 A (at 40 °C), recommended connection conductor
size is AWG 2 (33.6 mm?). For contact current 100 A (at 85 °C), recommended
connection conductor size AWG 4 (21.2 mm?). Smaller conductor size are also
applicable but end users are requested to verify with application requirements
and take active cooling actions to support long term performance.

COIL VERSIONS, DC COIL

Nominal operating

CONTACT RATINGS

Load ‘ Cycles
100A, 450 VDC, make/break, resistive 6,000
100A, 800VDC, make/break, resistive 1,000
100A, 1000VDC, make/break, resistive 1,000
150A, 1000VDC, make/break, resistive 100
300A, 500VDC, make/break, resistive 5

CE DECLARATION (IEC60947-4-1)

Utilization
Category

DC-1

Rated Operational

Current

50A

AUXILIARY CONTACT DATA

Contact form
Contact current, maximum

Contact current, minimum

Switching
Cycles

6,050

1Form A (SPST-NO)

2 A, 30 VDC
10 mA, 24 VDC

0.4 Qat 30 vDC /
0.15 Q at 125 VAC

Contact resistance, maximum

Maximum operating

Nominal voltage current Operate voltage voltage Release voltage Coil power
4 12 VDC 0.462 A <9 VDC 13.2 VDC >1.2 VDC 55W
24 VDC 0.249 A <18 VDC 26.4 VDC >2.4 VDC 6 W
6 48 VDC 0122 A <36 VDC 52.8 VDC >4.8 VDC 6 W
All figures are given for coil without pre-energization, at ambient temperature +23°C.
INSULATION DATA OTHER DATA

Dielectric withstand voltage
(leakage current <ImA)

between open main contacts

4,300 Vrms
between main contact and coil
4,300 Vrms
between main contacts
. 4,300 Vrms
and auxiliary contacts
. 750 Vrms
between open auxiliary contacts
Initial insulation resistance
at 1000VDC
between insulated elements > 1x10°Q

Note: End of life is reached when insulation resistance is <50 MQ @ 1,000 V.

INDUSTRY / High Voltage DC Contactor ECK100B Series

Material compliance: EU RoHS/ELV, China RoHS, REACH, and
for halogen content refer to the product Compliance Support
Center at www.te.com/customersupport/rohssupportcenter

Protection category
Ambient temperature
Shock 11ms % sine (functional)

Vibration sine, peak (functional)

Terminal type

Weight

P67
-40 °C to 85 °C
20G peak
6G, 10 Hz - 2000 Hz

Screw for main load
contact, wire for coil
and auxiliary contact

0.18 kg



High Voltage DC Contactor ECK100B Series

DIMENSIONS (Unit: mm)

W ire length:300mm—

‘ f 1 I I%
o
8 I | |sme@ace | 4
a - A Coi: 24 VDC
MADE IN CHINA 2318 m
le®) <H aml ~
— . J
A o T ol
2 S
i -
~
1 o
55.1 +0.3 35 40.3

Aux.confact
lead wire

L 2

72-Mk
Torgue:1.8-2.5Nm

¥Z—MS

Torgue:3.5-4.4Nm

—C(oil lead wire

17.8 £0.2

39.45 +0.3
L6.340.3

oo
Aux.Confact A A

Black wire(20#AW G)
A1 = a A7

4L6.3+0.3 Coil (ol Coil
Red wire(204AW Q) - Black wire(20#AW G)

Mounting Dimension: Electrical Diagram:

Aux.Contfact
Black wire(20#AW G)

Notes:

1. ECKI10O0B series, non-polarized, 1 form A of main contact, gas-filled and ceramic seal contactor.
2. Lead wire: UL3266, 20AWG, 300 V, -40 °C to 125 °C. Customized length of lead wire is available.
3. Product require label marking.
4.

Coil voltage 12 VDC and 24 VDC are available.

/ High Voltage DC Contactor ECK100B Series



High Voltage DC Contactor ECK100B Series

CURRENT CARRYING CAPABILITY CURVE
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LOAD CURRENT(A)

Note:

1 The data is measured at the environment temperature 85 °C with cross section area of wire 35 mm? min.

ESTIMATED MAKE AND BREAK POWER SWITHCHING RATINGS

100,000 g
£
N\,
10,000
~~
a %
| ‘y%)
$ 1000 3
0
7
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—] %
4 100 e D
Q =
= ay
; N\
0 N
[72] X
w
1
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LOAD CURRENT (A)

Notes:
1 The curve was created based on extrapolated data with few typical points, users are recommended to confirm performance in actual application.

2. The typical data were estimated with resistive load at room temperature.

/ High Voltage DC Contactor ECK100B Series 4



ORDERING INFORMATION
Part Number

ECKIOOB H 5 A A A XX

Product series  — . .
Customer Special Designator
ECK100B ies, bi-
ECKIOOB | oo Sernes: ol Blank | Standard
directional
2 digit or letter specified
Contact form by manufacFurer (E.g. wire
XX can be terminated with
A Normally open, without connector, wire length can be
auxiliary contacts customized.)
H Normally open, with
auxiliary contacts (N.O.) Mounting position
} A ‘ Bottom mount ‘
Coil Voltage
4 12 VDC Main Contact Connection
5 24 VDC —‘ A ‘ Internal thread ‘
6 48 VDC
Coil Termination
\

‘ A ‘Flyingleads ‘

PRODUCT PART NUMBER TABLE

Mounting Main Contact

Product Code Contact Form . ) Part Number
Position Connection

ECKIOOBH4AAA 12 VDC 2071583-1

ECKIOOBH5AAA Normally open + Auxiliary contact (N.O) 24 VDC 2071583-2

ECKIOOBHBAAA 48 VDC 2071583-3
Bottom Internal thread

ECKIOOBA4AAA 12 VDC 2071583-4

ECKIOOBASAAA Normally open 24 VDC 2071583-5

ECKIOOBAGAAA 48 VDC 2071583-6

Note: Only typical part numbers are listed above, other types please contact TE engineer.

CAUTIONS

. Do not use the contactor when contactor is dropped or broken.

. Avoid mounting the contactor with the main contact screw terminals in downward direction, otherwise the contactor performance
will not be achieved.

. Please drive the contactor coil through the fast rising (step type power supply mode), otherwise the contactors will not operate.

. If using with diodes for coil, it may lead to a decline in product switching performance.

. Please consider electromagnetic interference when using the product.

. Screw locking torque of main contact terminals should be 3.5 N‘m - 4.4 N-m for M5 screw. Screw locking torque of contactor
bottom mounting should be 1.8 N-m - 2.5 N-m for M4 screw.

te.com

©2024 TE Connectivity Plc. Family of Companies. All Rights Reserved.

TE Connectivity, TE connectivity (logo) and Every Connection Counts are trademarks owned or licensed by the TE Connectivity plc. family of companies. All other logos, products
and/or company names referred to herein might be trademarks of their respective owners.

While TE has made every reasonable effort to ensure the accuracy of the information in this document, TE does not guarantee that it is error-free, nor does TE make any other
representation, warranty or guarantee that the information is accurate, correct, reliable or current. TE reserves the right to make any changes to the information contained herein
without prior notice. TE Connectivity assumes only those obligations set forth in the terms and conditions for this product and shall in no event be liable for any incidental, indirect,
or consequential damages arising out of the sale, resale, use, or misapplication of the product. TE expressly disclaims any implied warranties with respect to the information
contained herein, including, but not limited to, implied warranties of merchantability or fitness for a particular purpose. Dimensions, specifications and/or information contained
herein are for reference purposes only and are subject to change without notice. Consult TE for the latest dimensions, specifications and/or information. Users of TE Connectivity
products must make their own assessment as to whether the respective product is suitable for the respective desired application.
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PANEL REAR MOUNTED CABLE RECEPTACLE r@ cher
coNNECTORS
GENERAL INFORMATIONS DIMENSIONS
Part number 135211
Designation DKBE 104 A087-80E+ E0
225
Product line Core Series Brass
5,0 max.
Series size 104
18x1
Connector type Receptacle N
Body style design Cable mounted ,\I: N -
o . - K
Housing material Brass 5 °
Housing color Grey ]
=12 =C13 oy} LA
Contact termination Solder
=C 20
Contact gender Female
Contact configuration Mixed low voltage
Locking system Plug-related KEYING CODE PIN LAYOUT
Mounting type Panel Rear Mounted
Cable diameter (min - max) [mm] |-
Panel cut-out diameter (mm] 18.1
Data protocol compliance USB 2.0 up to 480Mbit/s Picture for illustration purpose only.
Contact configuration may vary- refer to pin layout. All dimensions and images shown are in millimeters and are for reference only.
Test voltage AC r.m.s Test voltage DC
Number of .- Insultator Contact @ Pin @ Ground pin @ Wire size Wire size [kV] in mated position [kV] in mated position C'—'”’i?t F:er
contacts YP material [mm] [mm] [mm] min [AWG] max [AWG] Contact to Contact to Contact to Contact to co[A]ac
body contact body contact
2 Low voltage PEEK 2.3 - - - n 1.5 1.6 2.2 25 28
2 Low voltage PEEK 0.9 - - - 21 2 1.6 2.8 25 3




PANEL REAR MOUNTED CABLE RECEPTACLE

@

ENVIRONMENTAL & MECHANICAL DATA

ch

r

Characteristic Value Standard
Corrosion resistance Salt mist, 1000 hours ; 5% salt solution, 35°C IEC 60068-2-11 Test Ka / MIL-STD-202 Method 101 Condition A // EIA-364-26
Endurance 10'000 |EC 60512-2-1, Test 2a // IEC 60512-2-2, Test 2b

Vibration resistance

sweep cycle, no discontinuity > 1us

10 to 2000 Hz, 1,5 mm or 15 g, 12 sweep cycles per axis, 20 minutes per 10-2000-10 Hz

MIL-STD-202 Method 204 Condition B

Shock resistance On request On request
For this connector, you need to select from the following clamp sets
E ENVIRONMENTAL CLAMP SET
Environmentally sealed clamp for use with Washer
shielded or unshielded cables. .
Sleeve - Ring Seal Clamp Characteristic Value Standard
P — = \
=T G Sealing performance P68 / IP69K IEC 60529
| E: |
o — . | W v — Operation temperature |From -50 °C to 130 °C| |EC 60512-6-11 i+j // IEC 60068-2-14-Nb

2/2



Apr.1.2025 Copyright 2025 HIROSE ELECTRIC CO., LTD. All Rights Reserved.
In case of consideration for using Automotive equipment / device which demand high reliability, kindly contact our sales window correspondents.

APPLICABLE STANDARD

OPERATING

TEMPERATURE RANGE

-40°C TO +125°C

STORAGE
TEMPERATURE RANGE

-10°C_TO +60°C ™

/\ 60V AC/DC

RATING [VOLTAGE STORAGE RELATIVE HUMIDITY 85% MAX
HUMIDITY RANGE
CURRENT 2 A (NOT DEWED)
SPECIFICATIONS
ITEM TEST METHOD | REQUIREMENTS |QT| AT
CONSTRUCTION
GENERAL EXAMINATION VISUALLY AND BY MEASURING INSTRUMENT. ACCORDING TO DRAWING. X X
MARKING CONFIRMED VISUALLY. X X
ELECTRIC CHARACTERISTICS
CONTACT RESISTANCE 1A DC. 8mQ MAX. - | =
CONTACT RESISTANCE 20 mV AC MAX, 0.1 mA(DC OR 1000Hz) 8mQ MAX. - | =
MILLIVOLT LEVEL METHOD
INSULATION RESISTANCE  |500V DC. 100 M QMIN. X —

VOLTAGE PROOF

1000 V AC FOR 1 min.

/N

NO BREAKDOWN. - —

MECHANICAL CHARACTERISTICS

MECHANICAL OPERATION

30 TIMES INSERTIONS AND EXTRACTIONS.

@ CONTACT RESISTANCE: 16 mQ MAX. i
@ NO DAMAGE, CRACK AND LOOSENESS OF PARTS.| X —

VIBRATION FREQUENCY 20 TO 200Hz (88m/s®) @ NO ELECTRICAL DISCONTINUITY OF 7QMIN, | — | —
SWEEP TIME 3min.(ROUND TRIP) 1us MIN.

AT 3h FOR 3 DIRECTIONS. @ CONTACT RESISTANCE: 16 mQ MAX. — | -

@ NO DAMAGE, CRACK AND LOOSENESS OF PARTS. X —

SHOCK 981m/s” DURATION OF PULSE 6ms AT 3 TIMES ~ |@ NO ELECTRICAL DISCONTINUITY OF 7QMIN, | — | —
FOR 6 DIRECTIONS. 1us MIN.

@ NO DAMAGE, CRACK AND LOOSENESS OF PARTS. X —

LOCK STRENGTH MEASURE BREAK STRENGTH OF THE LOCK BY |100N MIN. X —

PULLING THE CONNECTOR IN THE MATING
DIRECTION.

ENVIRONMENTAL CHARACTERISTICS

DAMP HEAT
(STEADY STATE)

EXPOSED AT 60°c, 90 ~ 95%, 96 h.

@ CONTACT RESISTANCE: 16 mQ MAX. - | =
@ INSULATION RESISTANCE:100 MQ MIN.
® NO DAMAGE, CRACK AND LOOSENESS OF PARTS.

X X

RAPID CHANGE OF

TEMPERATURE- 40 -ROOM TEMP —125°C—

(D CONTACT RESISTANCE: 16 mQ MAX. - | =

TEMPERATURE ROOM TEMP (@ NO DAMAGE, CRACK AND LOOSENESS OF PARTS.| X —
TIME 30— 5 — 30 — 5min
UNDER 1000 CYCLES.
DRY HEAT EXPOSED AT 140°c, 120 h. (D CONTACT RESISTANCE: 16 mQ MAX. - | =
(@ NO DAMAGE, CRACK AND LOOSENESS OF PARTS.| X —
COLD EXPOSED AT -40°C, 120 h. (1 CONTACT RESISTANCE: 16 mQ MAX. — —

@ no DAMAGE, CRACK AND LOOSENESS OF PARTS.| X —

RESISTANCE TO SO, GAS

EXPOSED IN 25 PPM AT 75% MIN FOR 96h.

CONTACT RESISTANCE: 16 mQ MAX. - | =

RESISTANCE TO HIGH- AFTER HEATING AT 120°c FOR 120 h, WATER (D NO WATER PENETRATION PERMITTED. X —
PRESSURE WASHINGA AT 80°C, 10 MPa, FOR 30 sec AT THE POSITIONS |@ INSULATION RESISTANCE:100 MQ MIN. X —
OF @ TO @.
ROTATE THE 0]
MOUNTING Nozzle
BASE AT 5 r/min. 150 mm
\ o
S
%
| (0
Mounting base A point
Pivot _A
5%1 r/mitn/c_- (0:30,60,90%)
COUNT DESCRIPTION OF REVISIONS DESIGNED CHECKED DATE
/I.\ 3 DIS-T-00005917 AN. SAIKI HH. TSUKUMO 20200312
REMARK APPROVED HK. UMEHARA 20190207
NOTE1l) "STORAGE" means a long-term storage state for the unused product. CHECKED HH. TSUKUNO 20190207
DESIGNED AS. SHIBAHARA 20190207
DRAWN GYEONGMIN LEE 20190207
Note QT:Qualification Test AT:Assurance Test X:Applicable Test DRAWING NO. ELC-378448-00-00
SPECIFICATION SHEET PART NO. ZE064W-14DP-HU/R (A)
l'RS HIROSE ELECTRIC CO., LTD. cobENO. |  CL753-2008-0-00 | A\ |11

FORM HDOO11-2-1
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Product Name:

UL11028 26AWG

Product Discription:

UL11028 26AWG

E254881} AWM STYLE 11028 26AWG 105°C 600V VW-1

CA} AWM T A 105°C 600V FT1 -LF--HF- ELETECK

8724460 Red
8724464 Blue

8724470 Yellow 8724482 Grey

@ Datasheet Specification No.: [SPEC-UL11028-26AWG
Customer's Name:
Rated Voltage: 600V Conductor Stranded Tinned Copper
Rated Temperature: 105C Size(AWG) 26
Reference Standard: UL758,UL1581 Construction(£0.008mm) 7/0.16
Stranded Dia.(mm)Ref. 0.48
Insulation Material mPPE
Insulation Color ANY COLOR
Ave Thickness(mm) 0.20
@ Min Thickness(mm) 0.18
Insulation Dia.(x0.05mm) 1.00
Remark:
8724458 Black 8724467 Brown 8724476 Green 8724489 Orange

8724473 White

8724486 Violet

Test Item Standard Value
For internal wiring of electrical equipment Test Material mMPPE(RoHS)
Before Tensile Strength(Mpa) =21.37
Aging Elongation(%) =175
Aging Condiction 136+2°C*168hrs Seal & Stamp
_ After Tensile Strength(Mpa) =85% of original
Version Description Drawn by |Approved by  Date Aging Elongation(%) =50% of original
0 New document issue | YanBin David Lin | ######## | | Deformation(12111°C*2509) <50%
Cold Bend(-10+1°C*4hrs) No crack
Heat Shock(121+1°C*1hr) No crack Signature:
Max.DC Resistance(20'C Q/km) 150
Flammability Test VW-1 Date:




4 3 | 2
GENERAL TOLERANCE REVISION
DIM.RANGE| 0.5 - 3| >3-6| >6-30| >30-120| >120-400 h A ‘N REV. DESCRIPTION DATE
TOLERANCE| 0.1 +0.1| +0.2 +0.3 +0.5 CUSTO ER DRA ING c MODIFY DESIGN 2016-11-29
D UPDATE RoHS LABLE 2017-03-11
[ ﬂ [ [ ﬂ [ £ UPDATE&'%DEFA%%%ER AND 2018-06-28
F UPDATE CONNECTOR LENGTH 2019-01-16
G UPDATE CODE NUMBER 2019-02-21
SEPCIFICATION
5.7 MM (RADSOK CONTACT) /
CONTACT SIZE #20 (HVIL CONTACT)
CONTACT TEST CURRENT 120 Amps Max / 5 Amps
OPERATING VOLTAGE 600V AC
OPERATING TEMPERATRUE -40°C 7O 125 °C
DIELECTRIC WITHATANDING
KEY MARKING VOLTAGE 2900V AC
AY.ZUW——] NUMBER OF CANTACT 282
DURABILITY 100 (MIN)
m WATER PROOF IP67 (MATED)
FINGER PROOF YES
HVIL OPTION
65.8 REF SALT SPRAY 96 H

=]

39.50 REF ]ngo

=]

KEYWAY DIMENSION A
SEE TABLE

3. FOR ORDRING INFORMATION, PLEASE SEE CODE NUMBER REFERANCE.

TO COMPLETE IT, ADD APPLICABLE CHARACTERS FOR DESIRED REQUIREMENT.

SEE PAGE 2 FOR DETAIL INFORMATION.

2. THE DRAWING ILLUSTRATE FINALL ASSEMBLY. FOR STORAGE AND
SHIPPING, THE POWER &HVIL CONTACTS ARE SHIPPED UNASSEMBLED.

1. THE REFERENCED PRODUCT SHALL BE COMPLIANT TO RoHS DIRECTIVE.
NOTES:
THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION AND
SUCH INFORMATION MAY NOT BE DISCLOSED TO OTHERS FOR

ANY PURPOSE OR USED FOR MANUFACTURING PURPOSES
WITHOUT WRITTEN PERMISSION FROM THE AMPHENOL CORP.

RECOMMENDED CABLE OD RANGE:

[ | M — 25MM?2 CABLE SIZE 13.9+0.3MM
— 16MM?2 CABLE SIZE 11.2+0.3MM
T
D - g Il —
s
y
1 =4
E |
1
UNLESS OTHERWISE SPECIFIED APPROVALS DATE
UNEAR DIMENSIONS ARE PREPARED BY: THOR YAN AMPH Eymaﬁnlo”gg%lgyl(ﬁ}hgczﬁﬁp‘noNS
it ENGINEER IN CHANGE: SEVEN XIE No.63, Xinghan Road, Sanzao Town, Jinwan, Zhuhai, PRC
DEFAULTLINEAR TOLERANCES SEE TASLE DESIGN MANAGER: ROB WENG | 2018-06-28
DI, £ 0L, PER ASVEE 1451199 PRODUCT GROUP: ca3 ELEC&T-}SQ",T&%%&&%“‘ESTOR u
GTHER AMPHENOL STANDARDS: 93800 AIPG DIVISION: 2PORTS, E| lite SERIES
Lecens MATERIAL SPEC PROCESS SPEC . Epower-lite
TLAC NOTECALL OUT N/A N/A SZE | CAGECODE | DOCUMENT NUMBER [ Rev
THIRD ANGLE PROJECTION C ‘ 77820 ‘ C()-738986-2()S() ‘ G
@ = SCALE:1:2 | REF: [ SHEET 1 OF 2

1



(o) CODE NUMBER REFERANCE: ELPA2( )()( )

KEYWAY MARKING
SEE TABLE 1

WIRE SIZE
SEE TABLE 1

HVIL&EMI OPTION
SEE TABLE 1

MFG NUMBER REFERANCE: C( )-738986-2()S( )

HVIL&EMI OPTION
SEE TABLE 2
KEYWAY MARKING
SEE TABLE 2

WIRE SIZE
SEE TABLE 2

NOTES:

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION AND
SUCH INFORMATION MAY NOT BE DISCLOSED TO OTHERS FOR
ANY PURPOSE OR USED FOR MANUFACTURING PURPOSES
WITHOUT WRITTEN PERMISSION FROM THE AMPHENOL CORP.

TABLE 1

ITEM NO.

DESCRIPTION

CODE NUMBER

DIMENSION A

KEYWAY A

KEYWAY Y

KEYWAY MARKING

KEYWAY 7

KEYWAY U

KEYWAY W

Slc|iN|<|>»
o

WIRE SIZE

25 MMA2

25

16 MMA2

16

HVIL & EMI
OPTION

YES EMI & YES HVIL

YES EMI & NO HVIL

01

NO EMI & YES HVIL

10

NO EMI & NO HVIL

TABLE 2

ITEM NO.

DESCRIPTION

MFG NUMBER DIMENSION A

KEYWAY MARKING

KEYWAY A

A 4

KEYWAY Y

KEYWAY 7

KEYWAY U

KEYWAY W

Y
z
U -8
w

WIRE SIZE

25 MMA2

16 MMA2

HVIL & EMI
OPTION

YES EMI & YES HVIL

10

YES EMI & NO HVIL

20

NO EMI & YES HVIL

30

NO EMI & NO HVIL

40

SIZE | CAGECODE | DOCUMENT NUMBER [ Rev

C | 77820 | c()738986-2()s()| G

SCALE: 2:1 | REF: [ SHEET2OF 2
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4 3 | 2 1
GENERAL TOLERANCE REVISION
DIM.RANGE| 0.5 - 3| >3-6| >6-30| >30-120| >120-400 CUSTOMER DRAWING DESCRIPTION DATE
TOLERANCE| 0.1 | #0.1| #0.2 +0.3 +0.5 MODIFY DESIGN 2016-11-23
10— UPDATE RoHS LABLE 2017-03-11
+ UPDATE CODE NUMBER AND 2018-06-28
IXM5*0.8 MFG NUMBER
‘ 8 /7 F ADD BUSBAR TYPE 2018-09-19
20 REF * G UPDATE CODE NUMBER 2019-02-21
‘ XTHK;KNESS-WM@ BUSBAR TYPE CRIMP TYPE
KEY MARKING
AY.ZUW CRIMP TYPE BUSBAR TYPE U key
52 W KEY 7 KEY
44.50 27 15.2—
16— a5l <> f‘é?
|
— R2
(& ‘ & — = N i
- 30.800.1 1 B B -
g ; %7 16.90:0.1
38 30.80 z 10.90 oy~ =
A
5 1 . o
o ko= &
®3 4-M3 )Z*’ ; ")
b THREAD LENGTH ! |
© | % T 6+0.5MM L 5x $3.20 T4 MIN
. 4 $3.20 s 31.50:0.1—~ | [©]02@][A]B]C]

KEYWAY DIMENSION A
SEE TABLE

3. FOR ORDRING INFORMATION, PLEASE SEE CODE NUMBER REFERANCE.

TO COMPLETE IT, ADD APPLICABLE CHARACTERS FOR DESIRED REQUIREMENT.
SEE PAGE 2 FOR DETAIL INFORMATION.

2. THE DRAWING ILLUSTRATE FINALL ASSEMBLY. FOR STORAGE AND

44.50+0.1

RECOMMENDED CUT-OUT PANEL LAYOUT DIMENSIONS

SHIPPING, THE POWER &HVIL CONTACTS ARE SHIPPED UNASSEMBLED. UNLESS OTHERWISE SPECIFED APPROVALS OATE__AMPHENOL INDUSTRIAL OPERATIONS
i O ARE PREPARED BY: THOR YAN Amphenol Technology(Zhuhai)Co. Lid
1. THE REFERENCED PRODUCT SHALL BE COMPLIANT TO RoHS DIRECTIVE rotiia%f:i . ENGINEER IN CHANGE: SEVEN XIE No.63, Xinghan Road, Sanzao Town, Jinwan, Zhuhai, PRC
NOTES: BERAULT e ToLERANCES e L DESIGN MANAGER: ROB WENG | 2019-02-21 ELECTRICAL RECEPTACLE CONNECTOR U
- WIH WVl & SHELOING
THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION AND f 50 : .
SUCH INFORMATION MAY NOT BE DISCLOSED TO OTHERS FOR ctnos MATERIAL SPEC PROCESS SPEC 2PORTS, Epower-lite SERIES
A MANUFA <FLAG NOTE CALL OUT
WITHOUT WRITTEN PERMISSION FROM THE AMPHENOL CORP. D size | CAGECODE | DOCUMENTNUMBER | REV
N/A N/A c | 77820 | c()7389852()P() G
@ =1 SCALE:2:1 | REF: N/A [ SHEET 1 OF 2
4 3 | 2 1




CODE NUMBER REFERANCE: ELRA2()()()(c)

KEYWAY MARKING
SEE TABLE 1

PIN TYPE
SEE TABLE 1

HVIL&EMI OPTION
SEE TABLE 1

MFG NUMBER REFERANCE: C( )-738985-2( )P( )

HVIL&EMI OPTION
SEE TABLE 2

KEYWAY MARKING
SEE TABLE 2

PIN TYPE
SEE TABLE 2

SEPCIFICATION
5.7 MM (RADSOK CONTACT) /
CONTACT SIZE #20 (HVIL CONTACT)
POWER 120 Amps Max
CONTACT TEST CURRENT IVIC3 Ambe
OPERATING VOLTAGE 600V AC
OPERATING TEMPERATRUE -40°CT0 125°C
DIELECTRIC WITHATANDING
VOLTAGE 2500v AC
NUMBER OF CANTACT 282
DURABILITY 100 (MIN)
WATER PROOF IP67 (MATED)
FINGER PROOF YES
HVIL OPTION
SALT SPRAY 96H

NOTES:

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION AND
SUCH INFORMATION MAY NOT BE DISCLOSED TO OTHERS FOR
ANY PURPOSE OR USED FOR MANUFACTURING PURPOSES
WITHOUT WRITTEN PERMISSION FROM THE AMPHENOL CORP.

TABLE 1
ITEM NO. DESCRIPTION CODE NUMBER DIMENSION A
KEYWAY A A 4
KEYWAY Y Y -8
KEYWAY MARKING KEYWAY Z z 0
KEYWAY U u 8
KEYWAY W % 4
25 MMA2 CRIMP 25
PIN TYPE 16 MMA2 CRIMP 16
BUSBAR 03
YES EMI & YES HVIL -
HVIL & EMI YES EMI & NO HVIL 01
OPTION NO EMI & YES HVIL 10
NO EMI & NO HVIL 11
TABLE 2
ITEM NO. DESCRIPTION MFG NUMBER DIMENSION A
KEYWAY A A -4
KEYWAY Y Y -8
KEYWAY MARKING KEYWAY Z YA 0
KEYWAY U u 8
KEYWAY W W 4
BUSBAR 3
PIN TYPE 25 MMA2 2
16 MMA2 1
YES EMI & YES HVIL 10
HVIL & EMI YES EMI & NO HVIL 20
OPTION NO EMI & YES HVIL 30
NO EMI & NO HVIL 40
SZE | CAGECODE | DOCUMENT NUMBER [ Rev

c | 77820 [C()-7389852(1P()] G

SCALE:2:1 | REF:

N/A [ SHEET2 OF 2
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ISOMETER® IR155-3203/IR155-3204

Insulation monitoring device (IMD) for unearthed DC drive systems

(IT systems) in electric vehicles

Version V004

PZ, BENDER
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P4, BENDER

ISOMETER® IR155-3203/IR155-3204

Device features

Suitable for 12 V and 24 V systems
Automatic device self test

Continuous measurement of the insulation
resistance 0...10 MQ

- Response time for the first measurement
of the system state (SST) is < 2 s after
switching the supply voltage on

- Response time < 20 s for insulation
resistance measurement (DCP)

Automatic adaptation to the existing

system leakage capacitance (< 1 pF)

Detection of earth faults and interruption

of the earth connection

Insulation monitoring of AC and DC

insulation faults for unearthed systems (IT

systems) 0...1000 V

Undervoltage detection for voltages below

500 V (adjustable at factory by Bender)

Short-circuit proof outputs for:
— Fault detection (high-side output)

- Measured value (PWM 5...95 %) and
status (f=10...50 Hz) at high or inverted
low-side driver (Mys/MLs output)

Protective coating (SL 1307 FLZ)

Approvals

C

UK
CA

ATTENTION

Observe precautions for handling electrostatic
sensitive devices.

Handle only at safe work stations.

A

ATTENTION

A\

The device is monitoring HIGH VOLTAGE.
Be aware of HIGH VOLTAGE near to the device.

Insulation monitoring device (IMD) for unearthed
DC drive systems (IT systems) in electric vehicles

Product description

The ISOMETER® IR155-3203/-3204 monitors the insulation resistance between the insulated
and active HV-conductors of an electrical drive system (U, = DC 0 V...1000 V) and the
reference earth (chassis ground » KI.31). The patented measurement technology is used
to monitor the condition of the insulation on the DC side as well as on the AC motor side
of the electrical drive system. Existing insulation faults will be signalled reliably, even under
high system interferences, which can be caused by motor control processes, accelerating,
energy recovering etc.

Due to its space-saving design and optimised measurement technology, the device is optimised
for use in hybrid or fully electric vehicles. The device meets the increased automotive requirements
with regard to the environmental conditions (e.g. temperatures and vibration, EMC...).

The fault messages (insulation fault at the HV-system, connection or device error of the
IMD) will be provided at the integrated and galvanic isolated interface (high- or low-side
driver). The interface consists of a status output (OKHs output) and a measurement output
(Mus/MLs output). The status output signalises errors or that the system is error free, i.e
the "good" condition as shown by the "Operating principle PWM driver" diagram on page 5.
The measurement output signalises the actual insulation resistance. Furthermore, it is
possible to distinguish between different fault messages and device conditions, which
are base frequency encoded.

Function

The ISOMETER® IR155-3203/-3204 generates a pulsed measuring voltage, which is super-
imposed on the IT system via terminals L+/L- and E/KE. The latest measured insulation
condition is available as a pulse-width-modulated (PWM) signal at terminals Mys (for
IRI55-3204) or Ms (for IR155-3203). The connection between the terminals E/KE and the
chassis ground ( » KI.31) is continuously monitored. Therefore it is necessary to install two
separated conductors from the terminals E or KE to chassis ground.

Connection monitoring of the earth terminals E/KE is specified for Rr < 4 MQ if the
ISOMETER® is connected as shown in the application diagram on page 3.

Once power is switched on, the device performs an initialisation and starts the system
state (SST) measurement. The ISOMETER® provides the first estimated insulation resistance
during a maximum time of 2 seconds. The DCP measurement ( » continuous measurement
method) starts subsequently. Faults in the connecting wires or functional faults will be
automatically recognised and signalled.

During operation, a self test is carried out automatically every five minutes. The interfaces
will not be influenced by these self tests.

Connection monitoring of the earth terminals E/KE may not work as intended when R¢
>4 MQ if the supply terminals (KI.15/KI.31) are not galvanically isolated from the
chassis earth (KI.31).

Standards

Corresponding standards and regulations* * Normative exclusion

IEC 61557-8 2014-12 The device went through an automotive
IEC61010-1 2010-06 test procedure in combination with multi
IEC 60664-1 2004-04 customer requirements reg. 1ISO16750-x.
150 6469-3 2011-12 The standard IEC61557-8 will be fulfilled by
150 23273-3 2006-11 creating the function for LED warning and
150 16750-1 2006-08 test button at the customer site if necessary.
150 16750-2 2010-03 The device includes no surge and load

ISO 16750-4 2010-04

dump protection above 50 V. An additional

E1 (ECE regulation No. 10 revision 5) L
central protection is necessary.

acc. 72/245/EWG/EEC 2009/19/EG/EC
DIN EN 60068-2-38 Z/AD:2010

DIN EN 60068-2-30 Db:2006

DIN EN 60068-2-14 Nb:2010

DIN EN 60068-2-64 Fh:2009

DIN EN 60068-2-27 Ea:2010

Abbreviations

DCP
SST

Direct Current Pulse
Speed Start Measuring

2
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P4, BENDER

ISOMETER® IR155-3203/IR155-3204

Wiring diagrams

AC/DC

HV system DC 0...1000 V (-320x only)
HV system DC 0...800 V (-3210 only)

h L.
T

© [3][1]

XLA- XLA+

Version V004

©

Mys only on variants -3204 and -3210
M_s only on variant -3203

Connector XLA+

Pin 1+2 | L+ | Line Voltage

Connector XLA-

Pin 142 | L- | Line Voltage

Connector XK1A

Pin1 KI.31 | Chassis ground/electronic ground
Pin2 KI.15 | Supply voltage

Pin3 KI. 31 | Chassis ground

Pin4 KI. 31 | Chassis ground (separate line)
Pin5 Mys | Data Out, PWM (high side)
Pin6 Mys | Data Out, PWM (low side)

Pin7 n.c.

Pin8 OKys | Status Output (high side)

Typical application
Vehicle
coupler ISOMETER® iso-F1
Charger HV DC Gircuit
1
DC S )n/ 0
1 1 H
Load enable Drive enable E
relay relay Ce L] DC DC DC DC
DC
DC DC
_||_ IMD
AC
e | ] OXORO
Storage [
11 -—F Reoc  Air Power Air DC 24V
11 compressor steering Condition Onboard
11
11 Drive 2 Generator Brake
11
11
[ o0 P
—~ = vehicle internal
Goee earthing structure
R\ A R
= surface earth

IR155-32xx-V004_D00115_05_D_XXEN/06.2024 3



ISOMETER® IR155-3203/IR155-3204

P4, BENDER

Technical data

Insulation coordination acc. to IEC 60664-1

Time response

Protective separation (reinforced insulation)
between (L+/L-) — (KI. 31, KI. 15, E, KE, Mys, Mis, OKys)

Voltage test AC3500 V/1 min
Supply/IT system being monitored

Supply voltage Us DC10...36V
Max. operating current /s 150 mA
Max. current Jx 2A

6 A/2 ms inrush current
ACO...7000 V (peak value)
0...660 VRMS (10 Hz...1kHz)

HV voltage range (L+/L-) Uy

DCO...1000V
Power consumption <2W
Response values
Response value hysteresis (DCP) 25%
Response value Ray 100 kQ...1TMQ
Undervoltage detection 0...500V
Measuring range
Measuring range 0...10MQ
Undervoltage detection 0...500 V default setting: 0 V (inactive)
Relative uncertainty
SST(<25) good > 2* Rap; bad < 0.5* Ryp
Relative uncertainty DCP 0...85kQ » £20k0
(default setting 100 kQ) 100kQ...10MQ » +15%

Relative uncertainty output M (fundamental frequency) +5 % at each frequency
(10 Hz; 20 Hz; 30 Hz; 40 Hz; 50 Hz)
Relative uncertainty

undervoltage detection

Relative uncertainty (SST)

Up=100V » £10%;at Uy =300V » +5%
“@ood condition” > 2* Ry,
“Bad condition” < 0.5% Ry

A
No Insulation fault _ S__’
(high)
Insulation fault
(low) < i i J( S >
50kq Response value = 2000 10MQ

100kQ
100 kQ...10 MQ £15 %
100kQ...1.2MQ » +15%to+7 %
1.2MQ » £7%
1.2...10MQ » £7%to£15%
10MQ » £15%

Relative uncertainty DCP

+15%
+7%

7%
-15%

100kQ 1.2MQ 10MQ

Absolute uncertainty 0...85kQ » £20k0

+1.5MQ \L

-

+84kQ

+20kQ
+15kQ

-15kQ
-20kQ

-84kQ

)

7

-1.5MQ

0kQ 85kQ100kQ 1.2MQ 10MQ

Response time t3p (OKys; SST)

Response time 3 (OKys; DCP)
(when changing over from Rp = 10 MQ to Ran/2; at Ce = 1 pF; Up = DC 1000 V)

tan < 205 (at Faye = 10%)

tan<17.55 (at Faye =9)

tan <175s (at Fave = 8)

tan<15s(atFae=7)

tan < 12.55 (at Faye = 6)

tan<12.5s(at Faye =5

tan < 105(atFave:4

3

2

tan < 25 (typ. < 1sat Uy > 100V)

tin <7.55 @t Fave =

tin <755 (@t Fave =
tanSSS(atFave: 1)
during the self test tzn + 10's

)
)
)
)

Switch-off time t,p, (OKys; DCP)
(when changing over from Ryp/2 to Re = 10 MQ; at Ce = 1 pF; U = DC 1000 V
tab <40s (at Fave = 10)
tap < 40s (at Faue =9)
tap < 335 (at Faye = 8)
tab <33s (at Fave = 7)
tab < 33 s (at Faye = 6)
tap < 26's (at Faye = 5)
tap < 265 (at Faye =4
tan < 26's (at Fae =3
tap < 20's (at Faye =2
tap <205 (atFare=1)

)
)
)

during a self test tzp + 10's
Duration of the self test 105
(every five minutes; should be added to t3n/tap)

Measuring circuit
System leakage capacitance (e <1pF
Smaller measurement range and increased measuring time at (e >1uF

(e.g. max. range 1 MQ @ 3 pF,
tan = 68 s when changing over from Rr 1 MQ to Ryp/2)

Measuring voltage Uy +40V
Measuring current /yy at Re =0 +33 A
Impedance Z; at 50 Hz >12MQ
Internal DC resistance R; >1.2MQ

* Fave = 10 is recommended for electric and hybrid vehicles

4 IR155-32xx-V004_D00115_05_D_XXEN/06.2024



!&BENDER ISOMETER® IR155-3203/IR155-3204
Output Operating principle PWM driver
Measurement output (M) - Condition “SST” (30 Hz)

Mys switches to Us — 2 V (3204)
(external pull-down resistor to KI. 31 necessary 2.2 k)
Mys switches to KI. 31 + 2V (3203)
(external pull-up resistor to K. 15 regired 2.2 kQ
0 Hz » Hi> short-circuit to
Uy + (KI. 15); Low > IMD off or short-circuit to KI. 31

10 Hz » Normal condition

Insulation measurement DCP;

starts two seconds after power on;

First successful insulation measurement at < 17.5's
PWM active 5...95%

20 Hz » undervoltage condition

Insulation measurement DCP (continuous measurement);
starts two seconds after power on;

PWM active 5...95%

First successful insulation measurementat < 17.5's
Undervoltage detection 0...500 V

(Bender configurable)

30 Hz » Speed start measurement

Insulation measurement (only good/bad evaluation)
starts directly after poweron < 2's;

PWM5...10 % (good) and 90....95 % (bad)

40 Hz » Device error
Device error detected; PWM 47.5...52.5%

50 Hz » Connection fault earth
Fault detected on the earth connection (KI. 31)
PWM47.5...52.5%

Status output (0Kys)

OKys switches to Us — 2V
(external pull-down resistor to KI. 31 required 2.2 kQ)
High » No fault; R > response value
Low » Insulation resistance < response value detected;
Device error; Fault in the earth connection
Undervoltage detected or device switched off

Operating principle PWM driver

»  Condition “Normal” and “Undervoltage detected” (10 Hz; 20 Hz)
Duty cycle 5 % = > 50 MQ (co)
Duty cycle 50 % = 1200 kQ
Duty cycle 95 % =0 kQ

P 90 % x 1200 kQ 1200k
o demeas - 5% )

dCmeas = measured duty cycle (5 %...95 %)

(Mhs ; M)V
4 Grey — invalid

Unigh

..95%

+Working range PWM*
5%.

» PWM/%
5 95 100

Duty cycle » 5...10 % (“good”)

(Mus ; Mis)V 90...95 % (“bad"”)
4 Grey — invalid
Uhigh
g 3
5 » PWM/%
5 10 90 95 100

Operating principle PWM driver

- Condition “Device error” and “KI.31 fault” (40 Hz; 50 Hz;)
Duty cycle » 47.5...52.5%

(Mhs ; Ms)V

4 Grey — invalid
Unigh
6 i
3%
5 » PWM/%
475 525 100
Load current / 80 mA
Turn-on time » t0 90 % Vout max. 125 ps
Turn-off time » t0 10 % Vyyt max. 175 ps
Slew rateon » 10...30 % Voyt max. 6 V/ps
Slew rate off » 70...40 % Voyt max. 8 V/ps
Timing 3204 (inverse to 3203)
VOUT
90% —
SN fon
dV/dto
dV/dton

10% for, | \e—
EMC
Load dump protection <50V
Measurement method Bender-DCP technology
Factor averaging
Fave (output M) 1...10 (factory set: 10)
ESD protection
Contact discharge — directly to terminals <10kV
Contact discharge — indirectly to environment <25kV
Air discharge — handling of the PCB <6kV

Connection

TYCO-MICRO MATE-N-LOK
1x2-1445088-8

(K. 31, KI.15, E, KE, Mys, My, OKys
2 x 2-1445088-2 (L+, L-); The connection between the respective connecting pins at L+
or L- may only be used as redundancy. Cannot be used for looping through!
TYCO-MICRO MATE-N-LOK Gold

14 x 1-794606-1

Conductor cross section: AWG 20...24

Enclosure for crimp contacts TYCO-MICRO MATE-N-LOK receptor HSG single R -1445022-8
TYCO-MICRO MATE-N-LOK receptor HSG single R -1445022-2

On-board connectors

Crimp contacts

IR155-32xx-V004_D00115_05_D_XXEN/06.2024 5



Dimension diagram

General data

Necessary crimp tongs (TYCO) 91501-1
Operating mode/mounting continuous operation/any position
Temperature range -40...4+105°C
Voltage failure <2ms
Flammability class acc. to UL94 V-0

Mounting

M4 metal screws with locking washers between screw head and PCB. Torx, T20 with a
maximum tightening torque of 4 Nm for the screws. Furthermore, a maximum of 10 Nm
tightening torque to the PCB at the mounting points.

Mounting and connector kits are not included in delivery, but are available as
accessories. The maximum diameter of the mounting points is 10 mm.

Before mounting the device, ensure sufficient insulation between the device and the vehicle
or the mounting points (min. 11.4 mm to other parts). If the device is mounted on a metal or
conductive subsurface, this subsurface has to be at earth potential (KI.31; vehicle mass).

Deflection max. 1% of the length or width of the P(B
Coating thick-film lacquer
Weight 529+2¢

Ordering information

Dimensions in mm

PCB dimensions (L x W x H) 140 mm x 60 mm x 15 mm

13‘5140

e

The connector XK1Ais Tmm 042
longer than the PCB dimensions

10mm copper circumferential on the rear
side and 8.4mm on the front side

Parameters Response value Ry, Fave Undervoltage detection |Measured value output Type Art. No.
. 300V Low side IR155-3203 B91068138V4
Continuously set value 100 kQ 10 — —
0V (inactive) High side IR155-3204 B91068139V4
. ) Low side IR155-3203 B91068138CV4
Customer-specificsettingl 100 kQ...1MQ 1...10 0...500V —
High side IR155-3204 B91068139CV4
Accessories Example for ordering
IR155-3204-100kQ-0V + B 9106 8139V4
Type designation Art. No. IR155-3204-200kQ-100V + B 9106 8139CV4
Fastening set B91068500 The parameters, i.e. the response value and undervoltage
Connector set IR155-326 891068501 protection value must be included in the order.

V%, BENDER

Bender GmbH & Co. KG

Londorfer StraBe 65
35305 Griinberg
Germany

Tel.: +49 6401 807-0
info@bender.de
www.bender.de

[=]

[
=

[=]

© Bender GmbH & Co. KG, Germany

Subject to change!

The specified standards take into account the
edition valid until 06.2024 unless otherwise
indicated.



1249500 DATA SHEET Pl
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15 032009 OLFLEX® HEAT 180 SiF A
Application

OLFLEX® HEAT SiF A are UL/cRU certified, heat resistant silicone single cores for the European and North American market, for fixed
installation under low mechanical stress. They are halogen-free and feature low toxicity of gases and corrosivity in case of fire. They are
characterized by good ozone and UV resistances and suitable for use under high ambient temperatures provided adequate ventilation.

Application range:

Control cabinets, wiring and connecting in devices and apparatus engineering, heating elements, air-conditioning, sauna and solaria
construction as well as in other operating ranges.

Use acc. to UL: Internal wiring of appliances where totally enclosed.

Use acc. to cRU: CSA AWM | A/B, internal wiring of equipment with or without mechanical abuse.

Design

Design

Certification

Conductor
Insulation

Core identification code

Electrical properties at 20 °C

Nominal voltage

Test voltage

based on EN 50525-2-41

acc. to UL 758, Style 3644

CSA AWM C22.2 No. 210-15

UL AWM Style 3644, UL 758
cRUAWM I A/B, C22.2 No. 210-15

fine wire strands of non-porous tinned copper acc. to IEC 60228 resp. EN 60228, class 5

Silicone compound acc. to UL 1581, table 50.210 (150°C)
and EI2 acc. to EN 50363-1

Available core colours:
GN-YE/BK /BN /BU/GY/WH/OG/GN/YE/VT/RD/DBU

Uo /U: 600/1000 V
UL/cRU: 1000 V
3000V AC

Mechanical and thermal properties

Minimum bending radius

Temperature range

Flammability

Halogen free
Corrosivity of gases
Toxicity

UV resistance
Ozone resistance

General requirements
Environmental information

fixed installation: 6 x outer diameter
One bend at end of core: 3 x outer diameter

fixed installation: (UL/CSA) upto +150°C
(EN) -50°C up to +180°C
(adequate ventilation required)

IEC 60332-1-2 resp. EN 60332-1-2
UL: Horizontal Flame Test

acc. to IEC 60754-1 resp. EN 60754-1

acc. to IEC 60754-2 resp. EN 60754-2

acc. to EN 50305

acc. to EN ISO 4892-2, method A (change of color allowed)
acc. to EN 50396, method B

flame retardant acc. to

These cables are conform to the EU-Directive 2014 /35/EU (Low Voltage Directive)

These cables meet the substance-specific requirements of the EU Directive 2011/65/EU (RoHS).

Creator: LABU / PDC
Released: ALTE / PDC

Document: DB1249500EN
Version: 04

Page 1 of 1

We reserve all rights according to DIN ISO 16016.

PD 0019/05_04.18EN




TECHNICAL

KONTAKT
CHEMIE . DATA SHEET1/3

PLASTIK 70 SUPER

By CRC Industries

PLASTIK 70 SUPER

Effective protection for electronic circuits and assembilies.

GENERAL DESCRIPTION
Quick drying, colorless transparent insulating and protective coating based on novel
acrylic resins.

FEATURES

*PLASTIK 70 SUPER is a low viscosity, solvent drying acrylic based conformal coating with
excellent insulating properties. The lacquer is colorless transparent and elastic. It resists to
extreme temperatures in the range from — 40°C to + 125°C.

Perfect protection and insulation in hot/humid environment.

PLASTIK 70 SUPER is colorless-transparent and as such is not visual on the printed circuit
board surface.

Contains a pigment that gives a fluorescent blue glow when exposed to UV light.
Without silicones.

For repair works PLASTIK 70 SUPER can be soldered through or be totally removed with
Kontakt Chemie THINNER 70

APPLICATIONS

PLASTIK 70 SUPER can be used in applications such as aeronautics, marine, aerospace,
telecommunications, electronic materials, automotive electricity etc.

PLASTIK 70 SUPER is used as a durable protection on all electronic assemblies which have
to resist extreme climatic conditions.

DIRECTIONS

For small runs and service applications, the easiest way to apply PLASTIK 70 SUPER is from
an aerosol can. Spray from a distance of 20 to 30 cm on the dry and degreased surface.

As pre-cleaning of PCB’s, we do recommend the use of KONTAKT PCC to remove greases,
dirt and flux residues. When finished spraying, clean the aerosol valve by turning the can

upside down and pressing the button until only propellant escapes.

For serial production runs, PLASTIK 70 SUPER in bulk can be applied by brush or by dipping.
For spraying, two parts per volume PLASTIK 70 SUPER is diluted with up to one part of
Kontakt Chemie THINNER 70. The exact mixing ratio must be determined by trials with the
equipment concerned.

RN CRC INDUSTRIES EUROPE BV
Iso Touwslagerstraat 1 - 9240 Zele, Belgium
N Tel. +32 (0)5245 6011 - Fax. +32 (0)524500 341
9001:2015 www.kontaktchemie.com
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For dip coating it is also necessary to fix the immersion time and the withdrawal speed.
The faster the removal from the bulk, then thicker the film will be. Dipping baths have to be
carefully protected to ensure no entrapment of conductive stuck-on residues.

PLASTIK 70 SUPER contains solvents like butyl acetate. Printed circuit board materials and
electronic components generally have a good compatibility with these solvents. In case of
plastic surfaces (e.g. housings) a compatibility test is always recommend. It is necessary
in particular, to test its suitability for plastics susceptible to stress cracking (e.g.
polycarbonate).

PLASTIK 70 SUPER contains flammable solvents and hence when working with the product,
make sure there is good ventilation in the workplace. Remove all possible ignition sources.

A safety data sheet (SDS) according to EU directive 91/155/EEC and amendments is
available for all CRC products.

TYPICAL PRODUCT DATA

Aspect : liquid.

Density : 0.85- 0.91 g/cm?
Viscosity bulk : 15 - 20 mPa.s

Solid content (bulk) : 16 -20 %

Flashpoint (bulk) : < 0°C

Coat thickness : 20 to 40 microns
Coverage (bulk) : approx. 4.5 m2/litre
Drying time at ambient temperature (HR 50%) : dust-free : 20 & 30 min

dry to touch : 20 & 30 min
fully dried : 1 day
Electrical characteristics:

Dielectric strength : value > 85 kV/mm
Surface resistivity : value >1x1012 Q
Volume resistivity : value > 1x1013 Q cm
Resistance to thermal choc : excellent

(7 cycles in 24 h [ temperatures from - 40 °C to + 85 °C).
Resistance to humid heat : excellent

(24 h at + 55°C and 95% HR plus 24 h at +25°C and 95% HR).

Temperature resistance (tested at ambient temperature):

After exposure at — 40°C during 6h : excellent
After exposure at +125°C during 6h : excellent
Fungal growth (test method D850) : none

RN CRC INDUSTRIES EUROPE BV
Iso Touwslagerstraat 1 - 9240 Zele, Belgium
NS Tel. +32 (0)52456011 - Fax. +32 (0)524500 341
9001:2015 www.kontaktchemie.com



TECHNICAL
DATA SHEET 3/3

PLASTIK 70 SUPER

6. APPROVALS:
UL 94 Flammability test rating : V-0

7. PACKAGING
Aerosol : 400 ml
Canister : 5L

PLASTIK 70 THINNER
Canister: 1L
5L

All statements in this publication are based on service experience and/or laboratory testing.
Because of the wide variety of equipment and conditions and the unpredictable human factors
involved, we recommend that our products be tested on-the-job prior to use. All information is given
in good faith but without warranty neither expressed nor implied.

This Technical Data Sheet may already have been revised at this moment for reason such as
legislation, availability of components and newly acquired experiences. The latest and only valid
version of this Technical Data Sheet will be sent to you upon simple request or can be found on our
website: www.crcind.com.

We recommend you to register on this website for this product so you will be able to receive any
future updated version automatically.

Version : 42
Date: 12 August 2022

CRC INDUSTRIES EUROPE BV

/RN
Iso Touwslagerstraat 1 - 9240 Zele, Belgium
NS Tel. +32 (0)52456011 - Fax. +32 (0)524500 341

9001:2015 www.kontaktchemie.com



Hellermannlyton

Technical data sheet

Article number:
308-30300 HIS-3-3/1

Product Group Heat shrinkable tubing 3:1 on a reel
Product Family HIS-3

Material Polyolefin, cross-linked (PO-X)
Colour Black (BK)

Behaviour at Heat Shock not fluid, not dripping, not cracking

Behaviour at Low Temperature [Test not cracking [UL 224]

method]
Dielectric Strength [Test method] 32 kV/mm [IEC 60243]
Elongation at break [Test method] 800 [ASTM D2671]
Elongation At Heat Aging 400 %
Flammability UL 224 VW-1
Heat Aging Test [Test method] 168h/175°C [UL 224]
Heat Shock Test 4h/250°C
Insulation Class B (VDE 0530)
Longitudinal Change After Shrinkage +/-5%
Min. Shrink Temperature - °C +100 °C
Z/I;\:;um Tensile Strength At Heat 13 MPa
Operating Temperature -55°Cto +135 °C
Package Content packed in pcs.
Pack Cont. 10m
Recov. @ d max. 1.0 mm
Shrink Ratio 3:1
Specifications ANSI/UL 224, C22.2 no. 198.1-06
Supplied @ D min. 3.2mm
Tensile Strength [Test method] 14 MPa [ASTM D2671]
UL-File Number E143529
Wall (WT) 0.55 mm

RoHS

@® c“ us

created on 11. April 2025, 9:25 pm

Technical changes and errors reserved. It's up to the customer to check the suitability for a specific application by means of tests.



molex

Part Number : 2043130006

Product Description : Sentrality 6.00mm Top-entry,
Knurled Press-fit Socket Assembly with +/-1.00mm
Self-alignment Capability, Tray

Series Number : 204313

Status : Active

Product Category : PCB Headers and Receptacles

Documents & Resources

Drawings

2043130006 sd.pdf
2043650006-PK-000.pdf

3D Models and Design Files
2043130006 stp.zip
Specifications
2043130006-PS-000.pdf
2043130006-TS-000.pdf
2043131234-TS-000.pdf

Product Environment Compliance..

Compliance

GADSL/IMDS

Not Relevant

China RoHS

per SJ/T 11365-2006

EU ELV

Not Relevant

Low-Halogen Status Low-Halogen per IEC 61249-2-21

REACH SVHC Not Contained per D(2024)4144-DC
(27 June 2024)

EU RoHS Compliant per EU 2015/863

Compliance Statements
e EU ROHS
e REACH SVHC




e Low-Halogen

Industry Documents

e IPC1752A Class C

e |[PC1752A Class D

e Molex Product Compliance Declaration
o |EC-62474

e chemSHERPA (xml)

Substances of Interest
e PFAS

EU RoHS Certificate of Compliance

Additional Product Compliance Information

Part Details
General
Status Active
Category PCB Headers and Receptacles
Series 204313
Description Sentrality 6.00mm Top-entry,
Knurled Press-fit Socket Assembly
with +/-1.00mm Self-alighment
Capability, Tray
Application Busbar-to-Board, Busbar-to-
Busbar, Power
Comments Current and voltage performances
are dependent upon application
variables.
Component Type PCB Receptacle
Product Name Sentrality
UPC 191130149902
Electrical
Current - Maximum per Contact 140.0A
Voltage - Maximum 600V
Physical
Breakaway No

Circuits (Loaded)




Circuits (maximum)

1

Diameter 6.00mm
Durability (mating cycles max) 200
Glow-Wire Capable No
Guide to Mating Part Yes
Height Above Board 3.40mm
Material - Metal Copper Alloy
Material - Plating Mating Gold
Material - Plating Termination Silver
Mating Orientation Top-entry
Net Weight 10.302/g
Number of Rows 1
Orientation Vertical
Packaging Type Tray
PCB Retention None
Pitch - Mating Interface N/A
Polarized to Mating Part No
Polarized to PCB No
Temperature Range - Operating -40° to +125°C
Termination Interface Style Press-Fit

Mates With / Use With

Mates with Part(s)

Description

Part Number

Sentrality Pins

203263

This document was generated on May 13, 2025
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Part Number : 2032630006

Product Description : Sentrality 6.00mm Knurled
Press-fit Pin, 26.00mm Engagement Length, Bag
Series Number : 203263

Status : Active

Product Category : PCB Headers and Receptacles

i

Documents & Resources

Drawings

2032630006 sd.pdf
2032630006-PK-000.pdf

3D Models and Design Files
2032630006 stp.zip
Specifications
2043130006-PS-000.pdf

Product Environment Compliance..

Compliance

GADSL/IMDS Not Relevant

China RoHS ©
per SJ/T 11365-2006

EU ELV Not Relevant

Low-Halogen Status Low-Halogen per IEC 61249-2-21

REACH SVHC Not Contained per D(2024)4144-DC
(27 June 2024)

EU RoHS Compliant per EU 2015/863

Compliance Statements
e EU RoOHS

e REACH SVHC

e Low-Halogen

Industry Documents
e |PC1752A Class C
e |PC1752A Class D




e Molex Product Compliance Declaration
o |EC-62474
e chemSHERPA (xml)

Substances of Interest
e PFAS

EU RoHS Certificate of Compliance

Additional Product Compliance Information

Part Details
General
Status Active
Category PCB Headers and Receptacles
Series 203263
Description Sentrality 6.00mm Knurled Press-fit
Pin, 26.00mm Engagement Length,
Bag
Application Board-to-Board, Busbar-to-Board,
Busbar-to-Busbar, Power
Component Type PCB Header
Product Name Sentrality
UPC 191130149858
Electrical
Current - Maximum per Contact 140.0A
Voltage - Maximum 600V
Physical
Breakaway No
Circuits (Loaded) 1
Circuits (maximum) 1
Diameter 6.00mm
Durability (mating cycles max) 200
Glow-Wire Capable No
Guide to Mating Part No
Height Above Board 26.00mm

Material - Metal

Copper Alloy




Material - Plating Mating

Silver

Material - Plating Termination Silver
Net Weight 7.527/g
Number of Rows 1
Orientation Vertical
Packaging Type Bag
PCB Retention None
Pitch - Mating Interface N/A
Polarized to Mating Part No
Polarized to PCB No
Temperature Range - Operating -40° to +125°C
Termination Interface Style Press-Fit

Mates With / Use With

Mates with Part(s)

Description Part Number
Sentrality Top-entry Surface Mount 204318
Socket Assemblies
Sentrality Top-entry Surface Mount 204365
Socket Assemblies with Self-
alignment Capability
Sentrality Top-entry Knurled Press- 204313
Fit Socket Assemblies with Self-
alignment Capability
Sentrality Top-entry Knurled Press- 204316
Fit Socket Assemblies
Sentrality 3.40mm Right-Angle 205000

Socket Assemblies

This document was generated on May 13, 2025
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Datasheet, Version 1.03 IVT'S

IVT-S /[ HIGH PRECISION CURRENT MEASUREMENT
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1. Introduction

The IVT-S is a high precision current measurement system,
designed for DC applications, especially for automotive
application. The product is based on a modular design and
provides flexibility for fast adaptations to meet customer
requirements in the automotive and the industrial area. The
continuous current measurement has a range up to +2500 A.
At higher currents (i.e. peaks) the measurement range will
extend automatically.

The shunt-based measurement method uses a 16-bit analog-
digital-converter to transform the voltage drop into a digital
signal. The communication is based on a CAN bus 2.0a
interface. A CAN description file (CAN-dbc) is available and
supports fast system integration.

2. Application

The IVT-S is designed for a wide range of DC applications.
For example:

Hybrid and full electric drives

Uninterruptible Power Supply (UPS) systems
Stationary energy storage systems

Fuel cells

All battery and storage based applications

isascale@isabellenhuette.de

09.06.2022 http://www.isabellenhuette.de
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Datasheet, Version 1.03 IVT'S

No Item Unit Min Max
23 | U1l measurement minimum \% - 32.000 + 32.000

24 | U2 measurement maximum \ - 32.000 + 32.000

25 U2 measurement minimum V - 32.000 + 32.000

26 | U3 measurement maximum \% - 32.000 + 32.000

27 | U3 measurement minimum \% - 32.000 + 32.000

28 | Temperature measurement maximum 1/10 °C | - 500 + 2000

29 | Temperature measurement minimum 1/10 °C | - 500 + 2000

3.5.Firmware update

To update the firmware, the IVT has an implemented bootloader. Firmware update can only be done by
Isabellenhiitte.

3.6.Galvanic isolation

This functionality is designed for high voltage applications.
With the isolation module the sensor can be used with different potential levels on power supply (low
voltage side) and shunt (high voltage side).

Isolation voltage according DIN EN 60664-1:2008-01

Declarations are valid at the following condition:
Sea level under 2000m

Max Working Isolation Voltage 1000V RMS CATI
600V RMS CATI-II
300V RMS CATI-1II

Basis Isolation DC Voltage 1000V

Reinforced Isolation DC Voltage 600 V

Highest allowed transient overvoltage 6000V (for 1s)
Minimum External Clearance distance > 40 mm
Minimum External Creepage distance > 50 mm
Minimum Internal Clearance 8 mm
Material Group housing llla

Material Group connectors Il

A Note: For high voltages, it is recommended to use an insulation monitor.

3.7.Flammability

We confirm, that the IVT-S uses exclusively UL94-VO materials. This applies to the following
components:

e Housing
e Connectors
e PCB

3.8.Communication interface

The IVT-S uses the standard CAN 2.0 a protocol.

The complete protocol description is listed in chapter 8.

isascale@isabellenhuette.de

09.06.2022 http://www.isabellenhuette.de
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5. Technical Data

SCA1e

ISA

IVT-S

5.1.Operation conditions

Parameter Min Typical Max Unit
Ambient Temperature -40 +105 °C
Operating Temperature Shunt® -40 +125 °C
Supply Voltage (Vcc) 5.5 12 40 \%
Current Consumption 30 80 mA
Re-/ Startup Time 350 400 ms
Waiting Time Power On/Off 2 ms

Isolation

According to chapter 3.6

5.2. Maximum ratings

Parameter Min Max Unit
Storage Temperature -40 +125 °C
Storage Humidity 95 %
Supply Voltage -42 42 \Y;
Parameter Shunt Value Unit
Nominal Measurement Range +100 +300 +500 +1000 +2500 A
(depending on shunt)

Extended Load (max. time)

5min +120 +320 +730 +1100 2700 | A

30s +200 +430 +860 +1400 3200 | A

10s +300 600 +1000 +2000 +4300 | A

1s +900 +1600 +2700 +5500 +11300 | A

200ms +2000 +3600 +6000 +12000 +24000 | A
Parameter Value Unit
Nominal Measurement Range +100 +300 +500 +1000 2500 | A

Typical Shunt Resistance 285 95 35 20 5 pQ
Power Loss <3 <9 <9 <20 <32 Wi
Overcurrent Measurement Range | +#800 | #2500 | #6900 | +12200 | 48000 | A

Initial Accuracy? 0.1 %rdg®
Total Accuracy? +0.4 %rdg®
Offset 8 | 25 | 75 | 125 | 500 mA
Linearity 0.01 % of range
Noise 5 15 40 70 280 mA (RMS)
Resolution 3 10 27 47 186 mA
Accuracy Overcurrent Range +3 %rdg
Offset Overcurrent Range 60 | 200 | 540 | 940 | 3720 | mA
Linearity Overcurrent Range 0.1 % of range
Noise Overcurrent Range 40 120 320 560 2240 mA (RMS)
Resolution Overcurrent Range 24 80 216 376 1488 mA

1Results from 105°C ambient temperature + 20°C self-heating at hotspot (resistance material)
2 In nominal measurement range

3 Failure of reading

09.06.2022

isascale@isabellenhuette.de
http://www.isabellenhuette.de
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Datasheet, Version 1.03 IVT'S

5.4.Voltage measurement

Nominal Measurement Range +1000 \%

Extended Range (nonlinear) +1200 \%

Typical Input Resistance 4 MQ

Initial Accuracy 0.1 % of reading
Total Accuracy 0.5 % of reading
Offset 100 mV
Linearity 0.01 % of range
Noise* 60 mV (RMS)
Resolution 30 mV

5.5.Communication

CAN 20a 250 kbit/s; 120 Q 6
500 kbits/s; 1 Mbit/s
.~ Diretion . Mn Max Unit
ViH High-Level Input Voltage TXD,S 2 5.25 \
Vi Low-Level Input Voltage TXD,S 0 0.8 Vv
Vip Differential Input Voltage -6 6 Vv
lon High-Level Output Current Driver -70 mA
Receiver 2 mA
lou Low-Level Output Current Driver 70 mA
Receiver 2 mA

4 Without averaging

09.06.2022 isascale@isabellenhuette.de
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D19 R78
VSSAF512 22k
Cap keeps Relays temporarily closed to bridge power
disruptions and allow for a soft—shutdown of the
relays, preventing high—voltage inductive spikes in the motors.
Calculate Cap—value with: soc D22 L
C=t/(Rcoil*In(Vcc/Vdropout)) ' LED_GREEN
With_the current values. Relais will remain closed N
for 250ms after Vcc has been disrupted.
GND
B
max 500mA to AIR
siehe: https://www.te.com /commerce,/Document
Delivery/DDEController?Action=showdoc &Docld=
Data-+Sheet%7FECK100B_Datasheet?7F3%7F pdf
FEnglish%7FENG_DS_ECK100B_Datasheet_3.pdf%7F2071583 -4
R70 R75 R79
22k 018 22k 021 SDC_closed 22k 024
5 DN puecsosses 6 DN puecsoises Precharge Relay Driver PMEG3015E )
POS_AIR YV o6 NEG_AIR 020 SDC_closed 023
Y LED_GREYN auLw& LED_GRFEN SDC_buf Y LED_GRIEN
sux-o GND_Coil
File: pre_relay_driver.kicad_sch
Relay-2 Relay_t
aux_in[0..1]
aux_out[0..1]0-
R68
120 M) Q3
1 Qi Q2 Precharge_Controll
AIR+_Controll DNNG10BLA oMN6LDBLA DMN61DBLQ
R69 |
10k
GND GND

The MOSFETs act as a low—side switch for the
Power—relais used. The diodes protect the
MDSFETs from inductive voltage spikes

caused by the Relais—coils when powered off.

FasST TuBEe
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1

2 3

[
HV Indicator nicht verdndert, wie FT24

The Enable threshold of the LT8315 is 1.22V

with the given resistor divider the following threshold voltage can be calculated:

1.22V*(1360kOhm + 33kOhm)/33kOhm = 51.5V

Considering the hysteresis of 65mV i in the
103 the following are the maximum turn—on/off levels:
turn—on: 54.2V
680k turn—off: 48.7V
400V
R104
c46 680k
1uF 400V

ENABLE

[HV—_vehicle_Side

The connections go directly to the vehicle side contacts of the AIR+ and AIR-

Circuit|
for 50

according to LT8315 datasheet example FT24: 270 (possil
‘ task : possibly)
Vin flyback converter|with isolated 12V output. figure out how bright LED has to be
D31 R116
CMMR1U-04 t.b.d.

SU&A\DLPSIS*lQE

12 12V LED, pannel mounted
028 (V- Venicie 5o 6 -
CMMR1U-04 J11
1 HV_Indicator
R107 10 D32
200 47pF D29 P LED_GREEN
SolderJumper_3_Open SMAJ75A 3 : s
r'i o] 9 customised Connected to an external red LED mounted to the container
cus P2 17y yvio% § FB s
10uF == T ® D30 )
25v ENABLE ’75 INTVee T FV~—_Vehicle_Side CMMR1U-08 0
ll 16 SMODE o Drain 1
I L 2
c45 13| o | 18 GND
Tour Ve 2 2 SOURCE
25V S
[HV=_Vehicle_Side < u20
LT8315
R106 R108 R110 —— C50
110k 88.7k 390m =T 330nF
c47
22nF T
HV-_Vehicle_Side .
. . * Rev: V1
Title: HV Indicator Driver Date: 2625-05-09
Project: Master_FT25 Exp. Date: 2025-05-01
Author: Lene Marquardt Size: Al \ Page: 11/15
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1 2 3
A
+3V3
Cc37 E
100nF
GND uis FaSTTUBe standard: CDSDT23-T24CAND3
SNE5HVD231,
+3v3 " p————CarCAN_HIGH
1
3V3 fir SN65HVD234 (EN on pin 5) o CercAnmxD 2 & J §
o CarCAN RXG———41 R CANH D25
otherwise uncomnected Soldersumper_3_Open 2 ;ref o CANL—‘ § CDSOT23-T24CAND3 .
S [C)
) GND
Vre if SN65HVD23[01] (Vref on pin 5) R8O ~
Vrer| 10k i o—————OCarCAN_LOW
GND GND
o — M UEE
. i Rev: V1
Title: CAN Transciever Dete: 2675-03-09
Project: Master_FT25 Exp. Date: 2025-05-01
Author: Lene Marquardt Size: A5 \ Page: 11/15
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T 2 5 3
Start of Shutdown Circuit
+3V3 +24V
U17A
74LVC2G08
AMS_OK_ 1
R83 —1
T 7 AMS_Latch Reset
Reset_Signal___2
D26
R87
1k LED-RED asDC_IN
Vs
U178
U16A 74LVC2608
AMS Low on Error MC14013BD IMD_OK__ 5
AMS_OK NI E R89 3 IMD_Latch_Reset
Qb 3he 120 Reset_Signal__6
AMS_OK DMN61DELA @ AM SDC
R85 El —
AMS_ERROR_LED goes to Dashboard
120 via CAN
MS_Latch_Reset
GND Reset Gate
~
GND GND Prevents @ and  to be High
f at the same Time when attempting to reset
AMS |Latching ping
24V +3V3 +3V3
+3V3
R96
2k
R97
- 027 u19 o
P LED_RED PVG612AS
Vs
R99
U168 [osbe-out Reset_Button_Out 0 fégf
OKws Pin from Bender Reset_Button_InD>
IR155-3204 MC140138D! GND -
13 RS0
IMD_OK 14l Q 120
05 < e e —
IMD_OK DMN61D8LA o« Q MD_ERROR_LED
R86 TMD_ERROR_LED goes to Dashboard os ;ng
120 via CAN GND GND
IMD_Latch_Reset 10k
ene ene IMD Latching GND GND
Reset Signal
+3V3 The POR on the right should also work as a pulldown for
the button after POR. If it doesn't, remove R99 and place
R98.
2
< o
o
= S
i u16¢ __ w2 E u17c
T 1000F MC14013BDG == 100nF | o 74LVC2608
« 3
4
B
=
1l
hvd
GND
. H Rev: V1
Title: SDC Latching Dates 2025-03-00
Project: Master_FT25 Exp. Date: 2025-05-01
uthor: Lene Marquar ize: age:
Auth L M dt Si Ak | Page: 12/15
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1 2 | 3 | b
e IMD Supply
FBL  youy
R119 LV_Connector Lony
0 Reset_Button_OutD> L 2 s
CarCAN_HIGH 3 4 SDC_IN "
CarCAN_LDW 3 S 6 SDC_ouT
TSALGREEND—2 71 18 SDC_Voltage "SDC_AIR_End”
R120 S L 410 OReset Button_in oo 1ca
0 < | BTT62001ENAXUMAL
GND TSAL_Green = TS_OFF R26 -
10 B
- ! 24V IMD_PowerD—J—2IN our_s|-8 IMB_vCC
un CCO6FASOOMA-TR 3 1pen out2~
R123 %215 our_1}-&
10K Ne 2
GND
GND - R125 C56
SHUNT: = 47k 10n
INT-5-300-U3-1-CAN1-12/24
max. B0mA o
Datasheet GND
hitps://www.isabellenhuetteusa.com /wp—content/
uploads,/2022,/07/Datasheet—IVT-5-V1.03.pdf Main Connector GND
IMD — Datasheet IMD Connector +3V3
https://www.bender.de/fileadmin/content/ o
Products/d/e/IR155-32xx-V004_D00115_D_XXEN.pdf s LV_I_measure
A TEMP_TSDCDC
¢
max. 150mA 33
IMD_vVCC 1
. 2|
o_0a— — [ | mo TSDCDC Connector
4k7 IMD_M 4 W3
R
Xon 7N 013 R21 g
R BZX84-A3V3 14
L BZXB4—A3V3 +24V
v ~— 1
GND GND P3
IMD_HSLS ~ GND

With VBAT = 10..14V, we get IR = 1.4..2.3mA.
This should™ put the Zener at ~3V.

Connect to GND for —3204
Connect to +24V for —3203

Debug Connector

FAaST TuBe

Title: Input/Output
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IPAD-

R67
20

DLW43SH101XK2L

IMAD-

R117
20

)

D15
D12C—01FTq

N1
Ze)

o

2

N

N

o

[=

€34 =t
3309

€35

T 330p

R118
43

R121
43

FL4
EYMIT-4140

N

D33
5D12C-01FTG

c58
100n

R128
20

<

GND

<

GND

DLW43SH101XKAL
R132 FL2

IPBD-

R129
20

15

N
§ R133 3 {1 H

D34
D12C-01FT

S

IMBD-

€59 = 60

3305

T 330p

R130
43

&»—’_M—Lﬁ”:

R131
43

D35
SD12C-01FTG

C61
100n

<

GND

<

GND

e~

.

J12
isoSPI_A

13
isoSPI_B
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| S U10 +3V3 C15

R15 10uF
P 8024215401H
3v3Ts-side a6l oim Iyceq 4
05 1316Np2! tonpi 12
LED_GREEN 1uF T J: I
[HV=_Vehicle_side < seL |1 nelHx
1 GND
s ig I
. . . . gl
Detects if Voltage > 54V is present on Vehicle Side 1uf 2 &UCTB\S\GUiEE(X
[AV—_Vehicle_Side 11 AV3_TS=Side LliNp I>1ouTD D HV_Active
L1
LittleFuse 485_1A |
<[] = R16
600VDC ok o
7 03 5N us
HV+_Vehicle_Side  cuMRLU—08 & 4 MCP6561-0T
L o038V 4]
]
R17
al] 470
3
&
&
S
R18 R19
820 470
60V —> 0.44V \
50V —> 0365V
N
10k BZX84—ASVS b6
<] LED GREEN

J1s 1
HV—_Vehicle_Side [ o2 F2

LittleFuse 485_1A
600VDC

HV—_Vehicle_Side

FAaST TuBe

Title: TSAL HV Detection o |
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Accumulator TSAL - Relay state detection

+3V3

R27
120

Closed: 2.94V
Open: 1.56V
Aux_InD>

u7c
LM339LV
11
13 DShort
Comp_Ref_LowD—9
0.3v
+3V3
R30 R31
1k 1k
u7D

LM339LV 0
LED_GREEN

R29
1k

Comp_Ref_Closed
2.72v

ra= 1

ruBe

Title: AIR Relay State Detection
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Accumulator TSAL - Relay state detection

+3V3

R32
120

Closed: 2.94V
Open: 1.56V
Aux_InD>

u7a
LM339LV

DShort
Comp_Ref_LowD:

0.3v

+3V3

u7B
LM339LV 0
LED_GREEN

R34
1k

Comp_Ref_Closed
2.72v

ra= 1

ruBe
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A
opto diode current:
@ maximum TS Voltage 403V = 4,27 mA
LV @ minimum TS Voltage 240V = 2,55 mA I S
+3V3
red if AIR+ and / or PC closed Tsf R22 R25 D7
47k 47k AN5396-E3/54 output precharge relay
038 7
LED_RED u13
¢ WL_OCPT
PRE_and_AIR+_openCt 4) { 1
3 2 — e
HV—_Akku
8

Detects if Precharge or Positive AIR are closed:
PRE_AIR+_open = 3V3 if both Relays are Open
PRE_AIR+_open = OV if one or bath are Closed

F3
LittleFuse 485_1A
600VDC

ra= 1

ruBe

Title: Precharge State

Detection DR:tv.: 2\{)12'5-03-09

Exp. Date: 2025-05-01
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104-1-A-24/5D

o ——

155 GND_Coil

TS-LV isolation via relay pn distance (10.16mm)

“Regarding your questions about our testing process, we
perform high voltage tests at 5.5 kV DC/AC P
(switch—to—switch and switch—to—coil) for the
104-1-A-24/5D relay.”

~ Ahmet Turan (Assistant Reed Relay Product Manager)

h HV+_Akku

=

J17
HV+_Akku

Qi1
+3V3 wmrrp3sor  R126
470

2 3 1

SDC_closed
R138 GND

120

Wi«

H

o ’é\ & TH1
g ﬁ/ ﬁ PTCEL13R501NxXE

1 = Q9
@ STB1OLNBOKS
g D11 Ligﬁ Rihow
g T iM

~FQaAST ITuBe
Title: Precharge Relay Driver S

Project: Master_FT25 Exp. Date: 2025-05-01
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0AC] Series

Type 0ACJ

High Voltage DC, SMD Fuse

RoHS Compliant

Features

- Surface mount design to save space
- Ceramic tube, silver plated cap construction
- Compatible with 260°C, IR Pb-free solder process

- Wide operating temperature range, -40°C to 125°C

- Tape & Reel for auto-insert SMD process
-MSL=1

G“lls
AEC-Q Compliant

Applications
- Battery Management Systems, (BMS)
- Li-ion Battery Packs
- DC-DC Converters

- Uninterruptible Power Supply (UPS) - Single phase and 3-Phase
- 380VDC server / lighting in data center

- RoHS compliant with exemption 7(a)
Fully compliance with EU Directive 2011/65/EU and amending directive 2015/863

- AEC-Q Compliant

- Meets Bel automotive qualification*

* - Largely based on internal AEC-Q test plan

Physical Specifications

Body : Ceramic
Materials
Cap : Silver plated copper
On Fuse :
"Current Rating"
Marking | on Label :
"bel", "0ACJ”, "Current Rating", "Voltage Rating", "Interrupting Rating",
and " J . O "(China RoHS compliant).
Electrical Characteristics Safety Agency Approvals
Opening Time Ampere Rating / Ampere Range / Volt
%R‘;ftiﬁm'(’Ae)’e Safety Agency |\ ojtage Rating @ I.R. ability*
9 Min Max
1-3.15A/600V DC 1-3.15A/600V @ 100A DC
100% 4 hour - /400V DC /400V @ 200A DC
1350V AC /350V @ 100A AC
200% - 120 sec “ 4-5A/500V DC 4-5A/500V @ 100A DC
CwaLs 1400V DC 1400V @ 200A DC
/350V AC /350V @ 100A AC
6-7.5A/400V DC 6-7.5A/400V @ 200A DC
/350V AC /350V @ 100A AC
** AC Interrupting Rating (measured at designated voltage, 100% power
factor); DC Interrupting Rating (measured at designated voltage, time
constant of less than 50 microseconds, battery source)
Specifications subject to change without notice
POWER
SOLUTIONS &
PROTECTION

belfuse.com/circuit-protection



Type O0ACJ

Electrical Specifications

2/4

B N Amp_ere Alpha Voltz-}ge and_ Typical Cold. Resistance | Typical Voltage Drop | Typical Pre-Arcing 12t
Rating Mark Interrupting Ratings (mohms)** (mV) (A2Sec)***
0ACJ-1000-XX 1A 1 252 335 0.50
0ACJ-1250-XX 1.25A 1.25 192 325 0.95
0ACJ-1600-XX 1.6A 1.6 116 230 2.3
0ACJ-2000-XX 2A 2 See Table of 93 255 4.1
0ACJ-2500-XX 2.5A 2.5 | RatingsonPage 1 51 174 2.6
for Voltage and

0ACJ-3150-XX 3.15A 3.15 associated 39 165 3.0
0ACJ-4000-XX aA 4 | mterrupting Ratings 31 175 55
0ACJ-5000-XX 5A 5 20 155 11.5
0ACJ-6000-XX 6A 6 16.3 155 15

0ACJ-7500-XX 7.5A 7.5 13.5 165 25

Consult manufacturer for other ratings
** DC Cold Resistance are measured at <10% of rated current in ambient temperature of 25°C
*** Typical Pre-arcing |2t are measured at 10In Current, DC battery bank.

Time Current Curve

Time Current Curve

20 A

<
=R
R ]
1000 \
100 \
10

//

Time (Seconds)
=

/
B e e

1000

Time Current Curve

100

10

Time (Seconds)
=

a bel group

206 Van Vorst Street
Jersey City, NJ 07302 USA

© 2022 Bel Fuse, Inc.
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POWER Specifications subject to change without notice
SOLUTIONS &

PROTECTION Bel Fuse Inc. +1 201.432.0463

Bel.US.CS@belf.com
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Type O0ACJ 3/4

Temperature derating curve
Normal Operating Temperature: 25°C & 2°C
Operating Temperature: -40°C to 125°C with proper correction factor applied.

Chart of correction factor

1.4
13
1.2
11
1

0.9 \\
0.8
0.7
0.6
0.5
0.4
0.3

Factor of Rated Current

-50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110 120 130
Ambient Temperature °C

Soldering Characteristics
Reflow Soldering
* Temperature: 260° C
* Time: 30 Seconds Maximum
Manual Soldering (not recommended)
* Temperature: 350° C
* Time: 5 Seconds Maximum

Profile Feature
Prehgat & Soak Lead(Pb) free solder To 1
Temperature min (Tsmin) 150°C Max. Rarmp Up Rate = 3 °G/S
Temperature max (Tsmax) . Max. Rarmp Down Eale: B0/
Time (Tsmin to Tsmax) (ts) 2801(2:0 d w T
~~< SECONCs c |T5ma;(| [Preheat Area)
Average ramp-up rate(Tsmax to Tp) 3°C / second max. ) ¥ ¥
|_
Liquidous temperature(TL) 217°C EE
Time at liquidous (tv) 60 — 150 seconds |
Peak pack t t o
eak package body temperature 260°C s ts
(Tp) L
) S o . =
Time (tp) within 5°C of the specified 30 seconds
classification temperature (Tc) 26
Average ramp-down rate(Tpto Tsmax) | 6°C / second max. I-—Time 25°C to Peak ———
Time 25°C to peak temperature 8 minutes max. TIME =
POWER Specifications subject to change without notice
SOLUTIONS &
el Fuse Inc. + 432.
iny PROTECTION Bel F | 1201.432.0463
206 Van Vorst Street Bel.US.CS@belf.com
a bel group Jersey City, NJ 07302 USA belfuse.com/circuit-protection

© 2022 Bel Fuse, Inc. Rev. 0ACJ Sep2022



Type O0ACJ 4/4

Fuse FGNO Explanation
0ACJ - [XXXX] -XX
0ACJ=0ACJ; [XXXX]=Ampere Rating; XX=See Ordering Information as below

Fraction Decimal Amps Bel FGNO[XXXX]
1.0 1 1000
1-1/4 1.25 1.25 1250
1.6 1.6 1600
2.0 2 2000
2-1/2 25 2.5 2500
3.15 3.15 3150
4.0 4 4000
5.0 5 5000
6.0 6 6000
7.5 7.5 7500
Mechanical Dimensions Ordering Information
All dimensions shown in mm
13.20+0.50 0ACS - XXXX - XX
5.05+0.50 r 2.80+0.50 T T

[ FUSE TYPE

3 0ACJ = 0ACJ

<

'2}

Recommended Pad Layout o AMPERE RATING
- Refer to fuse FGNO explanation table
8 QUANTITY & PACKAGING CODE
6.80 © TE = 1000pcs fuses in tape (width 24mm) and reel (dia. 13inch)
4.00
Recommend Stencil thickness is 0.15mm
Packaging
Packaging Option Quantity Packaging Code
Tape (width 24mm) and reel (dia. 13inch) 1000 TE

Specifications subject to change without notice

POWER
e SOLUTIONS &

PROTECTION Bel Fuse Inc. +1 201.432.0463
206 Van Vorst Street Bel.US.CS@belf.com
a bel group Jersey City, NJ 07302 USA belfuse.com/circuit-protection

© 2022 Bel Fuse, Inc. Rev. 0ACJ Sep2022



Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

Bel:
0ACJ-1000-TE OACJ-1250-TE OACJ-1600-TE OACJ-2000-TE OACJ-2500-TE OACJ-3150-TE OACJ-4000-TE

0ACJ-5000-TE OACJ-6000-TE OACJ-7500-TE




18024x15401x
Digital Isolator
WPME-CDIP - Capacitive Digital Isolator Powered

WURTH
ELEKTRONIK
MORE THAN
YOU EXPECT

4 Channel Digital Isolator with Integrated 0.65W Isolated DC/DC Power Module

DESCRIPTION

The CDIP 18024x15401x is a 4 channel digital
isolator that includes an integrated isolated DC/DC
converter.

A single supply voltage is necessary to power both
the primary side channels and the integrated isolated
power supply. The integrated power supply generates
the required isolated secondary supply voltage.

The integrated power module has integrated
protection systems that guard against thermal
overstress with thermal shutdown and protect against
electrical damage using overcurrent, short-circuit and
undervoltage circuitry.

The CDIP digital isolator ensures fast time to market
and low development costs.

The digital isolator is available in an SOIC-16WB
package (10.3 x 10.3 x 2.65)mm.

TYPICAL APPLICATIONS

« |solated communication interfaces (SPI, CAN, RS-
232. RS-485)

» Motor control

= Battery management systems

» Solarinverters

» Test and measurement systems

» Programmable logic controller (PLC) interfaces

TYPICAL CIRCUIT DIAGRAM

FEATURES

Reinforced isolation: 5kVgus for 60s

Input voltage range: 3.15V to 5.5V

User-selectable output voltage: 5V or 3.3V

Data rate up to 100Mbps

+150kV/ps typ. CMTI

Available channel configurations: 4/0, 3/1 and 2/2
Default channel output status: high or low

Low propagation delay: 10ns typ.

Ambient temperature range: -40°Cto 125°C

RoHS and REACh compliant

Complies with EN55032 (CISPR-32) class B conducted
and radiated emissions standard

UL1577 recognized

DINEN IEC60747-17 (VDE 0884-17):2021-10 certified

1802411501x
1 16
Ve O * VCC \VOUT * O Vour
Cin 2 15 Cour
GND1 GND2
GND1 O —l— '; [ 1 1 O GND2

14

——JINA o OUTA f——>

L

A e 13

——JINB < OUTB f——>
5 Z 12

——JINC 2 OUTC f——>

<T

6 o) 11

<«—oumd @ IND fg—-

7
NC seL 19
8 9
GND1 O——— GND1 GND/2 O GND2

The above digram indicates only one of the possible channel configurations available.

Data Sheet Version 1.2
www.we-online.com/digitalisolators

© July 2024
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18024x15401x WURTH

‘. ELEKTRONIK
Dlgltal Isolator MORE THAN
WPME-CDIP - Capacitive Digital Isolator Powered YOU EXPECT

4 ABSOLUTE MAXIMUM RATINGS

Caution:
Exceeding the listed absolute maximum ratings may affect the device negatively and may cause permanent damage.

Table 4: Absolute maximum ratings.

SYMBOL PARAMETER LIMIT UNIT
Min™ Max™
VCC Supply pin voltage -0.5 6 V
VOouT Isolated supply output voltage pin -0.5 6 v
INX, OUTX | Voltage at INX, OUTX, SEL pins -0.5 \éc;(;) v
loutx Channel output current -20 20 mA
Tstorage Assembled, non-operating storage temperature -65 150 °C
Vesp ESD voltage (HBM)“ -6 6 kv
Vesp ESD voltage (CDM)“ -2 2 kV

5 OPERATING CONDITIONS

Operating conditions are conditions under which the device is intended to be functional. All values are either referenced to
GND1 or GND2.

MIN and MAX limits are valid for the recommended ambient temperature range of -40°C to 125°C.

Table 5: Operating conditions.

SYMBOL PARAMETER Min™ TYP®) MAX(" UNIT
Vee Supply voltage® 3.15 — 5.5 Vv
Vinx_H Logic input high threshold 2.0 — — V
Vinx_L Logic input low threshold — — 0.8 V
o High-level channel output current Vgyr = 5V -4 — — mA
High-level channel output current Voyr = 3.3V -2 — — mA
oL Low-level channel output current gyt = 5V — — 4 mA
Low-level channel output current Voyr = 3.3V — — 2 mA
DR Data rate 0 — 100 Mbps
PW Signal pulse width 5 — — ns
Ta Ambient temperature range -40 — 125 °C

6 THERMAL SPECIFICATIONS

Caution:
Exceeding the listed absolute maximum ratings may affect the device negatively and may cause permanent damage.

Table 6: Thermal specifications.

SYMBOL PARAMETER TEST CONDITIONS MIn® TYP3) max" UNIT

Junction-to-ambient -
O thermal resistance ©® — 68.5 — /W

Vcc=5.5\/, VOUT=5V:
Maximum power lour=0.13A, 50% duty cycle
dissipation square signal on all
channels with C, =15pF

Data Sheet Version 1.2 © July 2024
www.we-online.com/digitalisolators 6



18024x15401x WURTH
Digital Isolator ELEKTRONIK
Igital iso MORE THAN
WPME-CDIP - Capacitive Digital Isolator Powered YOU EXPECT
8 ISOLATION SPECIFICATIONS
Table 11: Isolation specification table.
SYMBOL PARAMETER TEST CONDITIONS VALUE UNIT
CLR External clearance Shortest dlstance through air 8 mm
between terminals
CPG External creepage Shortest distance across package 8 mm
surface between terminals
Barrier capacitance, input to _ , _
Cio output Vg = 0.4 x sin (27 ft), f = TMHz 3.5 pF
V|o=500\/,TA=25°C >'|012 Q
Rio Isolation resistance Vip = 500V, 100°C<Tx < 125°C >10M Q
V/jp =500V at Ty = 150°C >10° Q
DTI Distance through the insulation Minimum internal clearance 19 pm
CTl Comparative tracking index DIN EN 60112 (VDE 0303-11); IEC >600 V
60112
IEC 60664-1 material group |
Rated mains voltage <300 Vrms I-1V
IEC 60664-1 overvoltage category [ Rated mains voltage <600 Vrus -1V
Rated mains voltage <1000 Vgus -1l
DIN EN IEC 60747-17 (UDE 0884-17):2021-10
Max. repetitive peak isolation :
Viorm voltage AC voltage (bipolar) 1414 Vpi
AC voltage; Time-dependent
. ) . . 1000 VRvis
Viowm Max. working isolation voltage dielectric breakdown (TDDB) test
DC voltage 1414 e
VTEST = \/|o'|'|v|, t=60s (qualification);
Viotm Max. transient isolation voltage V1est = 1.2 X Viotm, t = 15 (100% 7070 Vpk
production)
Test method per IEC 60065, 1.2/50
Viosm Max. surge isolation voltage ps waveform, Vrest = 1.6 X Viosm 7070 Vpk
(qualification)
Method a, after input/output safety
test SUng’OUp 2/3, Vini = Viotm, tini = <5 pC
60s; Vpd(m) = 1.2 x Vorm, tm = 10s
Method a, after environmental tests
Qpd Apparent charge subgroup 1, Visi = Viotm, tini = 60s; <5 pC
Vpd(m) = 1.6 x Viorm, tm = 10s
Method b1, at routine test (100%
production) and preconditioning (type <5 oC
tESt), Vini =1.2X V|o‘|’|\/|, tini = 1s; Vpd(m) -
=1.875x V|0R|\/|, tm = 1s
Pollution degree 2
UL1577
. . . . V/1esT = Vis0, T = 605 (qualification),
Max. withstanding isolation
VISO(max) & Viest=1.2xVisg, t=1s (100% 5000 VRvis
voltage .
production)
Data Sheet Version 1.2 © July 2024
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9 APPROVALS

Table 12: Approvals.
STANDARD DESCRIPTION
UL 1577 UL File No: E535458
DIN EN IEC 60747-17 (VDE 0884-17):2021-10 V/DE certification number: 40058069

10 RoHS, REACh
Table 13: RoHS, REACh.

RoHS Directive 2011/65/EU of the Eur.opean Parliament anq the Council
directive of June 8th, 2011 on the restriction of the use of certain hazardous
“W/COMPLIANT | substances in electrical and electronic equipment.
REACh ’ | Directive 1907/2006/EU of the European Pgrlianjent and thg
directive WURTH ELEKTRONIK [ Council of June 1st, 2007 regarding the Registration, Evaluation,
Authorization and Restriction of Chemicals (REACh).

11 PACKAGE SPECIFICATIONS
Table 14: Package specifications.

ITEM PARAMETER TYP®) UNIT
Lead finish Matte Sn — —
Weight — 0.42 g

12 NOTES

(1) Min and Max limits are 100% production tested at 25°C. Limits over the operating temperature range are guaranteed
through correlation using Statistical Quality Control (SQC) methods.

(2) This value must never exceed 6V.

(3) Typical numbers are valid at 25°C ambient temperature and represent statistically the utmost probability assuming
the Gaussian distribution.

(4) The human body model is a 100pF capacitor discharged through a 1.5 k2 resistor into each pin. Test method is per
JESD-22-114. The charged device model test method is per JESD22-C101.

(5) Measured without heatsink, still air. (0 - 20LFM / 0 - 0.1m/s) Test PCB 80mm x 80mm harizontal orientation 35pum
copper on top and bottom.

(6) 100%final production tested value. The qualified isolation voltage value is 5kVgrms. For detailed isolation characteristics
see the isolation specification table (Isolation specification table).

(7) Depending on ambient temperature, see thermal derating diagram (Thermal Derating).

(8) Supply current measurements are made with no external load connected to the integrated isolated power supply. The
indicated values only describe the current required to supply the internal circuitry and external capacitive loads on the
channel outputs based on the signal described in the test conditions.

(9) The supply voltage must always be equal to or greater than the selected output voltage. The device is incapable of
boost operation (e.g. Vcc = 3.3V and Vour = 5V) and should never be used in such a configuration.

Data Sheet Version 1.2 © July 2024
www.we-online.com/digitalisolators 12
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connectivity

MICRO MATE-N-LOK CONNECTOR SYSTEM

Quick Reference Guide

The Micro MATE-N-LOK 3 mm connector system offers wire-to-wire and wire-to-board connections with
contacts on a 3 mm (0.118) centerline and current ratings up to 5 Amps max. per line. Both single-row and
dual-row configurations are available. Crimp, snap-in pin and receptacle contacts are used to terminate
30-18 (0.05-0.9 mm?) AWG wire with insulation diameters up to 1.52 mm. Plug and receptacle housings
allow wire-to-wire and wire-to-panel configurations and header assemblies offer wire-to-board
connections in vertical and right angle configurations. These IR reflow process compatible headers are
available in through-hole and surface mount configurations with multiple board mount options.



FEATURES AND BENEFITS

. Wire-to-wire and wire-to-board pin and receptacle connector system

. Contacts are on 3 mm centerline spacing and are available in strip form or loose piece

. Panel mount or free-hanging versions

. Dual beam receptacle contact design for improved reliability

. PCB mount pin header assemblies available in both vertical and right angle styles and surface mount or through hole versions
. Available in low profile design (<4.7 mm)

. Discrete wire interconnect available in 2-12 position single row and 2-24 position dual row

. Housings available to accommodate 18 AWG wire in select circuits up to 6 position

. UL, CSA and VDE approved

. Multiple flammability options, including UL 94 V-0, UL 94 V-2, and glow wire tested (GWT*)

PRODUCT APPLICATIONS

. Household appliances
. Lighting

. Factory automation

. Data storage

. Gaming

. Vending

. Garage door openers

. Security systems

ADDITIONAL INFORMATION

For more information about the TE Connectivity Micro MATE-N LOK connector offerings, please refer to these resources:

. Micro MATE-N-LOK connector product landing page

. Product Specification 108-1836

. Application Specification 114-13000

*For more information on glow wire testing please review the white paper Glow Wire Testing for the Appliance Industry or visit the

Glow Wire Capable Connectors product page.

APPLIANCES / MICRO MATE-N-LOK CONNECTOR SYSTEM 2



CONTACTS

Wire Size Insulation Contact Base Part No. (PN) Plating Applicati
Range AWG Diameter Receptacle ?gc;ﬁi '?n Hand Tool
(mm?2) Range Strip Form Loose Piece i 15p Gold 30u Gold 2
26-30 .035-.060
012-0.05 0.89-1.52 X - 794607 794611 PN-1 1-PN-1 1-PN-2 2151142-1 91502-1
20-24 .035-.060
0.50-0.20 0.89-1.52 X - 794606 794610 PN-1 1-PN-1 1-PN-2 21510221 91501-1
22-18 .059-110 22172991
0309 150-2.79 X - 2008625 - PN-1 PN-2 PN-3 2266495-1 (1BAWG)
26-30 .035-.060
0.12-0.05 0.89-1.52 - X 794609 794613 1-PN-O 1-PN-1 1-PN-2 2836146-1 91502-1
20-24 .035-.060
0.50-0.20 0.89-1.52 - X 94608 794612 1-PN-O 1-PN-1 1-PN-2 2151616-1 91501-1

* For application tooling, see 114-13000 for AMPOMATOR CLS machine, AMP-O-LECTRICC Model K terminator and AMP-O-LECTRIC Model

G terminator.

Note: To select a contact and plating, first select the contact base part number and add appropriate plating prefi and suffix. For example, for a loose
piece receptacle with 30p gold plating, select base part number 794610 and add the plating prefix and suffix for 30p gold to obtain part number
1-794610-2.

APPLIANCES / MICRO MATE-N-LOK CONNECTOR SYSTEM 3



SINGLE ROW HEADERS

Plating Style - = § E ; Packing Type

Z : | © 3 g | 2

& z < 8 = c 1) g :q'_i = %

© i = © 5 3 = 23 ? x 25 23 =)

3 g & g | @ £l 5 |E2| & | & | &3 L 2
x-1445050-x 2-12 X X X X X X X x-1445022-x
x-1445051-x 2-12 X X X X X X x-1445022-x
x-1445052-x 2-12 X X X X X X X x-1445022-x
X-1445053-x 2-12 X X X X X X X x-1445022-x
X-1445054-x 2-12 X X X X X X X-1445022-x
X-1445055-x 2-12 X X X X X X X-1445022-x
x-1445056-x 2-12 X X X X X X X-1445022-x
X-1445057-x 2-12 X X X X X X x-1445022-x
x-1445084-x 2-12 X X X X X X X x-1445022-x
x-1445085-x 2-12 X X X X X X x-1445022-x
x-1445086-x 2-12 X X X X X X X x-1445022-x
x-1445087-x 2-12 X X X X X X X x-1445022-x
x-1445088-x 2-12 X X X X X X x-1445022-x
x-1445089-x 2-12 X X X X X X x-1445022-x
x-1445090-x 2-12 X X X X X X x-1445022-x
Xx-1445091-x 2-12 X X X X X X x-1445022-x
X-1445093-x 2-12 X X X X X X X x-1445022-x
x-1445094-x 2-12 X X X X X X x-1445022-x
x-1445095-x 2-12 X X X X X X X x-1445022-x
x-1445096-x 2-12 X X X X X X X x-1445022-x
x-1445097-x 2-12 X X X X X X x-1445022-x
x-1445098-x 2-12 X X X X X X x-1445022-x
x-1445099-x 2-12 X X X X X X x-1445022-x
X-1445100-x 2-12 X X X X X X x-1445022-x

PART NUMBER EXPLANATION bickond-Place Pad
2-PN-2 2 Position Header Note: To select the complete part number, T
2-PN-3 3 Position Header * Use 2- prefix for single row headers up to 9 positions
2-PN-4 4 Position Header * Use 3- prefix for single row headers from 10 to 12 positions
2-PN-5 5 Position Header * The -X suffix indicates number of positions
2-PN-6 6 Position Header (Example: 2-1445050-5 would be a 5 position header.

PN - Position Header 3-1445050-1 would be an 11 position header)

2-PN-8 8 Position Header

2-PN-9 9 Position Header Retention Bumps
3-PN-O 10 Position Header

3-PN-1 1 Position Header

3-PN-2 12 Position Header

APPLIANCES / MICRO MATE-N-LOK CONNECTOR SYSTEM 4



DOUBLE ROW HEADERS

Plating Style - s E ; Packing Type
S 2 ) S
~ 2 <) fa) 3 =
z 2 o 2 a} ko) o
Q@ [a} el L .
<& S =) 1) ° = = ©
B o c ) 2 [} I ko) oy T
S o © < o (<] ot ® c =1 o
z o O = a= o5 = o= © o c
5 3 5| @ S|l 5| 8| B | 3|33 z
0 0 =
& a 3 @ = & > a a @& >
X-794618-x 2-24 X X X X X X X-794617-x
Xx-794619-x 2-24 X X X X X X X-794617-x
Xx-794620-x 2-24 X X X X X X X-794617-x
x-794621-x 2-24 X X X X X X Xx-794617-x
x-794622-x 2-24 X X X X X X x-794617-x
X-794623-x 2-24 X X X X X X X-794617-x
X-794624-x 2-24 X X X X X X X-794617-x
Xx-794625-x 2-24 X X X X X X X-794617-x
Xx-794626-x 2-24 X X X X X X x-794617-x
X-794627-x 2-24 X X X X X X X-794617-x
X-794628-x 2-24 X X X X X X X-794617-x
X-794629-x 2-24 X X X X X X X-794617-x
X-794630-x 2-24 X X X X X X X-794617-x
x-794631-x 2-24 X X X X X X x-794617-x
x-794632-x 2-24 X X X X X X x-794617-x
x-794633-x 2-24 X X X X X X X x-794617-x
Xx-794634-x 2-24 X X X X X X X x-794617-x
X-794635-x 2-24 X X X X X X X X-794617-x
X-794636-x 2-24 X X X X X X X X-794617-x
X-794637-x 2-24 X X X X X X X X-794617-x
X-794638-x 2-24 X X X X X X X X-794617-x
X-794677-x 2-24 X X X X X X X-794617-x
X-794678-x 2-24 X X X X X X x-794617-x
Xx-794679-x 2-24 X X X X X X x-794617-x
X-794680-x 2-24 X X X X X X X x-794617-x
x-794681-x 2-24 X X X X X X X x-794617-x
X-794682-x 2-24 X X X X X X X X-794617-x
PART NUMBER EXPLANATION Pickcand Place Pad
3-PN-2 2 Position Header Note: To select the complete part number,
2-PN-4 4 Position Header * Use 3- prefix for dual row headers up to
3-PN-6 6 Position Header 8 positions
. * Use 4- prefix for dual row headers from
3-PN-8 8 Position Header
10 to 18 positions
4-PN-0 10 Position Header )
* Use 5- prefix for dual row headers from
4-PN-2 12 Position Header .
20 to 24 positions
4-PN-4 14 Position Header o
* The -X suffix indicates number of
4-PN-6 16 Position Header positions (Example: 3-794630-4 would
4-PN-8 18 Position Header be a 4 position header. 4-794630-4
5-PN-0 20 Position Header would be a 14 position header.
5-PN-2 22 Position Header 5-794630-4 would be a 24 position header.)
5-PN-4 24 Position Header

Retention Bumps

APPLIANCES / MICRO MATE-N-LOK CONNECTOR SYSTEM 5



HOUSINGS

No. of : . Panel . .
Circuits* ‘ Part No. ‘ [Ve] ‘ Receptacle Single Row ‘ Double Row | Free Hanging Ve ‘ Mating Half Terminals Remarks
2-12 x-1445049-x X X X x-794608-x
X-794609-x
x-1445022-x Black
2-12 x-1445048-x X X X x-794612-x
X-794613-x
X-794606-x
X-1445049-x, 794607
~ _ X- -X
2-12 X-1445022-x X X x1445048-X Black
single row | .794610-x
headers
X-794611-x
2-4 2029047-x X X X-794606-x, Black Low
low profile Xx-794607-X, profile
headers X-794610-x )
2-4 2029102-x X X g Natural
X-794611-x housing
2-6 2008570-X X X Su‘g;ggfs"“ 2008625-x"* ';g;’l‘;e
X-794606-x hgusin
x-794607-x | Black Acceptgs'
low profile x-794610-x
2-6 2008571-X X X
headers X-794611-x 1BAWG
wire
Note:

e (*) Use the prefix and suffix to indicate position size.
(Example: 794617-2 would be a 2 position housing and 2-794617-4 would be a 24 position housing)

* (**) Terminal can be used in the other receptacle housings, but not with 18AWG cables. This size needs to be used only in the
specific positions designed for that.

* Receptacle terminals mate in the receptacle housings and pin terminals mate in the Plug housings

SELECT 18 AWG RECEPTACLE HOUSINGS

No. of Position | Part No |18 AWG circuits|  Black | Top Latch | Sside Latch
2 2008570-2 1,2 X x
3 2008570-3 1,3 x
4 2008570-4 1,4 X x
5 2008570-5 1,35 X x
6 2008570-6 1,36 X x
2 2008571-2 1,2 X x
3 2008571-3 1,3 X x
4 2008571-4 1,4 X x
5 2008571-5 1,35 x x
6 2008571-6 1,3,6 x x

Notes:
* For natural color add 1- prefix to base part number

* Remaining circuits accommodate 20 AWG wire or smaller using
standard contacts

LOW PROFILE RECEPTACLE HOUSINGS AND HEADERS

Packaging

Plati
Eld[gle] e

c| 3
- c
s|s|8]%
Q [a) s} =
@ ) 8| 2| x| & & = -
a 2 ) el O = o ©
g & = = % % [} T ° (7} [v4 T
z o g | S S| 22| g & 2 3 2
o o b=l < = 2 = S k7 x %] 2 b=
© £ £ ] Rl > = = o L] L = o ©
o n = > o 0 = 7 > o a o ~ >
2029030-x 2-4 X X X X X X 2029047-x Black
2029104-x 2-4 X X X X X X 2029102-x Natural
2029266-x 2-4 X X X X X X 2029047-x Black

APPLIANCES / MICRO MATE-N-LOK CONNECTOR SYSTEM 6



VDE APPROVED CONNECTORS

£ ] o 2 2 € =
3 e ] 5 S = 5 T @
= £ 8 4 2 2 o T ©
(@) =} Q [} Q< 0] = o c
Pl z ) > o I T = §
o = o < 3 8 S 8 2
2 & 14 %) a it o =
2to4 2315758-x X X X 2315744-x X-794608-x, X-794609-x, x-794612-X, x-794613-x
2to4 2315759-x X X X 2315744-x X-794608-X, x-794609-x, X-794612-x, x-794613-x
6to 10 3-794615-x X X X 3-794617-x X-794608-x, X-794609-x, x-794612-X, x-794613-x
6to 10 3-794616-x X X X 3-794617-x X-794608-x, X-794609-x, x-794612-X, x-794613-x
2,3and 4 2315785-x X X X 2315752-x x-794608-x, x-794609-x, x-794612-X, x-794613-x
2,3and 4 2315786-x X X X 2315752-x Xx-794608-%, x-794609-x, x-794612-x, X-794613-x
2to4 2315744-x X X 2315758-%, 2315759-x x-794606-X, X-794607-X, X-794610-x, x-794611-x, 2008625-x
6to 10 3-794617-x X X 3-794615-x, 3-794616-x x-794606-X, X-794607-x, X-794610-X, x-794611-x, 2008625-x
2,3and 4 2315752-x X X 2315785-x, 2315786-x X-794606-X, x-794607-X, X-794610-x, X-794611-x, 2008625-x
Note:

* Use the suffix -6 (6 position housing), -8 (8 position housing) or -0 (10 position housing)

* These connectors have keying by position size - different from the standard receptacle and plug connectors

Additional headers with alternative packaging, colors,

and materials are available upon request.

APPLIANCES / MICRO MATE-N-LOK CONNECTOR SYSTEM 7



QUESTIONS THAT WILL HELP YOU BETTER SELECT THE PRODUCT THAT YOU NEED:

What are the current and voltage requirements for your application?

The Micro MATE-N-LOK 3 mm connector system has a maximum current rating of 5 Amps per line and is rated for 250 Volts AC/DC.

What are the wire type and size requirements?

The Micro MATE-N-LOK 3 mm connector system contacts are approved for use with 22-18 (0.3-0.9), 24-20 (0.2-0.6)

and 30-26 (0.05-0.15) AWG wire with a maximum insulation diameter of 0.110 (2.79).

What are the number of positions?

The Micro MATE-N-LOK 3 mm connector system is available in 2-12 position single row and 2-24 position dual row configurations on
a 3.0 mm pitch.

What are the operating temperature requirements?

The Micro-MATE-N-LOK 3 mm connector system has a maximum operating temperature of 105°C. For more information regarding
operating temperatures refer to Product Specification 108-1836.

What packaging types are offered for headers and housings?

The Micro MATE-N-LOK 3 mm connector system offers tape and reel packaging for surface mount headers, tray packaging for
thru-board headers and bulk packaging for all receptacle and plug housings.

What is the benefit of choosing low-profile receptacle housings?

The Micro MATE-N-LOK 3 mm connector system offers a low profile receptacle housing for applications that need to meet
minimal height requirements. This low profile design offers a mated height of only 4.7 mm and is available in 2, 3 and
4 positions, in black or natural color.

What is the benefit of using an 18 AWG select circuit receptacle housing?

The Micro MATE-N-LOK 3 mm connector system offers a special 18 AWG wire-to-board select circuit housing for low voltage
lighting applications. Designed to accommodate 18 AWG UL1007 wire in select circuits of the 2, 3, 4, 5 and 6 position housings,
this product is ideal to minimize millivolt drops on long wire runs sometimes required by low voltage conventional and solid
state lighting.

What flame resistant material options are available?

The Micro MATE-N-LOK 3 mm connector system is available with multiple flammability options, including UL 94 V-0, UL 94 V-2,
and glow wire tested (GWT).

te.com TE TECHNICAL SUPPORT CENTER

AMP-O-LECTRIC, AMPOMATOR, MATE-N-LOK, TE Connectivity, TE Connectivity (logo) and Every Connection USA: +1(800) 522-6752

Counts are trademarks. All other logos, products and/or company names referred to herein might be trademarks Canada: e 6

of their respective owners. anada: 1(905) 475-6222
Mexico: +52 (0) 55-1106-0800

The information given herein, including drawings, illustrations and schematics which are intended for illustration
purposes only, is believed to be reliable. However, TE Connectivity makes no warranties as to its accuracy or Latin/S. America: +54 (0) 11-4733-2200
completeness and disclaims any liability in connection with its use. TE Connectivity‘s obligations shall only be

as set forth in TE Connectivity's Standard Terms and Conditions of Sale for this product and in no case will Germany: +49 (0) 6251-133-1999
TE Connectivity be liable for any incidental, indirect or consequential damages arising out of the sale, resale, UK: +44 (0) 800-267666
use or misuse of the product. Users of TE Connectivity products should make their own evaluation to determine

the suitability of each such product for the specific application. France: +33(0) 1-3420-8686
©2022 TE Connectivity. All Rights Reserved. Netherlands: +31(0) 73-6246-999
12/22 Original China: +86 (0) 400-820-6015
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Dimensions: [mm]
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Scale - 5:1
Product Marking:
Pin 1 Anode 0
Marking 356B (Series 356, Binning B)
Marking - Date Code YWw

Recommended Land Pattern: [mm]

General Properties:

Type Optocoupler Phototransistor
Input DC
74 Package SOP 4
‘ 5’ > Plastic Housing Color White
Ar — T Certification:
1 4
% ‘ ‘ RoHS Approval Compliant [2011/65/EU&2015/863]
< S
‘ + ‘ b I REACh Approval Conform or declared [(EC)1907/2006]
% 7 Halogen Free Conform [JEDEC JS709B]
. _ | _ . ; L o
- - Halogen Free Conform [IEC 61249-2-21]
40051484 [DIN EN 60747-5-5 (VDE0884-5); EN
VDE Approval 60747-5-5:2011; A1:2015]
Scale - 5:1 cULus Approval E513104 [UL 1577]
€QcC App! CQC20001274583 [GB4943.1-2001; GB8898-2011]
Schematic:
General Information:
4 Operating Temperature -55upto+110 °C
Anode Collector Storage Conditions (for single q
T parts) -55 up to +125 °C
—> Stora itions (in origi
-V ge Conditions (in original on .
packaging) < 40°C;< 75% RH
2 3 - =
Cathode Emitter Moisture Sensitivity Level (MSL) 1

CHECKED REVISION 'DATE (YYYY-MM-DD) GENERAL TOLERANCE ;’y\;{w&mw !
‘ SaVo 001.004 2023-08-22 DIN IS0 2768-1m -
© MAls A ;
WL-OCPT Optocoupler
Wirth Elektronik eiSos GmbH & Co. KG H
WURTH NG & e Soutons Phototransistor
U Max-Eyth-Str. 1
wE ELEKTRONIK 74638 Wierirg 140356145200
Ge
MORE THAN 0 70200 prm prerr s e
YOU EXPECT st sops e i e

“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH

component which is used in electrical circuis that require high safety and reliabilty functions or performanc

& Co KG products are neither designed nor intended for use In areas such as military, arospace, aviation, nuclear control, submarine, transportation, transportation signal, disaster prevention, medical, pubic information network etc... Wiirth Elekironik eiSos GmbH & Co KG must be informed about the intent of such usage before the design-in stage. In adition, sufficient reliabily evaluation checks for safety must be performed on every electronic
.




Absolute Maximum Ratings Input Properties (Ambient Temperature 25 °C unless

Electrical & Optical Output Properties:

otherwise specified): Value
Properties Test conditions Value Unit EeeTtieS festiconitions min. max. Unit
Forward Current e max 60 mA . | Veg =20V
Peak Forward Current Ir poak | duty/ 100 @ 100 Hz 1 A ~Emitter Dark Gurrent | losopure | |- 0 100 A
Input Power Dissipation i 100 mw Collector-Emitter Breakdown v Ic =100 pA 80 v
Reverse Voltage Veey 6 v Voltage BRICE | Ir=
. . . . Emitter-Collector Breakdown lg =100 pA
Absolute Maximum Ratings Output Properties: (Ambient Temperature 25 °C unless | | voitage Vemec [1F=0 7 v
otherwise specified):
Properties Value unit | | Electrical & Optical Transfer Properties:
Collector Emitter Voltage Vee 80 v Value
Emitter Collector Voltage Vg 7 v RRpertes feSEconitons i W, o Lt
Collector Current leep 50 mA L= 5mA
" =
Output Power Dissipation Py 150 W Current Transfer Ratio CTR Ve =5V 130 260 %
- - - -Emi i I =20 mA
Absolute Maximum Ratings Common Properties: O e [ [y 0.06 02 v
Voltage c=1m,
Properties Test conditions Value Unit
I Veg=2V
Power Dissipation 1) Ppiss 200 mw Rise Time t :Q S A 3 18 s
Isolation Voltage Viso | AC for 1 Minute, RH 40~60 % 3750 V (RMS) | =1000
1) Total power dissipation of the whole component v 2V
(/3
: : : i t Io=2 mA
Electrical & Optical Input Properties: el " |8 %00 e L I8
i - Value )
Properties Test conditions Unit Veg=2V
. max. Cut-Off Frequency f lrg =2 m 80 kHz
Forward Voltage Ve [l=10mA 1.24 14 v ¢ R groe
Reverse Current Iy [ VRey =6V 10 pA
" . V=0V
- Floating Capacitance G 0.4 F
Input Capactiance Gy }/:71012{%2 10 pF JU 0| f=1MHz 3
" 5 DC =500V
Isolation Resistance Riso 4060 % RH. 1 100 TQ
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is it authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a fallre of the product is reasonably expected to cause severe personal injury or death, nless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
&Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuclear conirol, submarin, fransportation, ransportation signal, disaster prevention, medical, public nformeation nelviork etc. Wil Eleronik eiSos Gmibt & Co KG must be informed about the intent of such usage before the design-In stage. In additon, suficent reiabilty evaluation checks fo safety must be performed on every electronic
component which is used in electrical circuts that require high safety and reliabilty functions or performance.




Total Power Dissipation vs. Ambient Temperature:
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Collector Dark Current vs. Ambient Temperature:
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is it authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a fallre of the product is reasonably expected to cause severe personal injury or death, nless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
&Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuclear conirol, submarin, fransportation, ransportation signal, disaster prevention, medical, public nformeation nelviork etc. Wil Eleronik eiSos Gmibt & Co KG must be informed about the intent of such usage before the design-In stage. In additon, suficent reiabilty evaluation checks fo safety must be performed on every electronic
component which is used in electrical circuts that require high safety and reliabilty functions or performance.



Relative CTR vs. Ambient Temperature:
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Collector-Emitter Saturation Voltage vs. Ambient Temperature:
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
& Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuciear control, submarine, transportation, iransportation signa, disaster prevention, medical, public information network efc... Wirth Elekironik eiSos GmbH & Co KG must be informed abou the intent of such usage before the design-in stage. In addition, sufficient reliabity evaluation checks for safety must be performed on every elecironic

component which is used in electrical circuts that require high safety and reliabilty functions or performance.




Forward Current vs. Forward Voltage: Collector Current vs. Collector-Emitter Voltage:

100
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110°C 85°C 25°C 0°C| -55°C
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m— |F=5MA
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o |F=20mA

e |F=50mA

Forward Current (mA)
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Testcondition: TA= 25°C
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the partes have executed an ayeement speciicaly gorerning such usa Morenvev Wirth Elektronik eiSos GmbH
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component which is used in electrical circuts that require high safety and reliabilty functions or performance.




Relative CTR vs. Forward Current: Switching time vs. Load Resistance:
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is it authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a fallre of the product is reasonably expected to cause severe personal injury or death, nless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
& Co KG products are neither designed nor ntended for se in areas such as miltary, aerospace, avition, nuclear conirl, submarine, iransporiation, transportaton signal, isaster prevention, medical, pubic nformaiion network etc.. Wiirh Elekironik eiSos GmbH & Co K& must be informed about the intent of such usage before the design-in stage. In addtion, suffcien refabily evaluation checks for safely must be performed on every electronic
component which is used in electrical circuts that require high safety and reliabilty functions or performance.



Gain vs. Frequency:
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Testcondition: lo= 2mA; Vee= 2V; TA= 25°C

CHECKED REVSION DATE (PPYV-IDD) GENERAL TOLERANCE proson
SaVo 001.004 2023-08-22 DIN1SO 2768-1m -

L Awte

DESCRETION

WL-OCPT Optocoupler
Wirth Elektronik eiSos GmbH & Co. KG

Ros

WURTH BUCE M b Phototransistor
ELlE,KTRON IK 75558%‘3;%9 140356145200

Germany
WU BXPECT e sors o i "

i lctonic component as been desioned and developed forusageIngenra econ eoupmentonly. This procuct i ol authoize o use i equiment whereagher safly tandard and bty standard s esecily e o where o th produc s reasonaly exectd o caus svers persanlnuryr eat, e th pares e axecutedan areement specfcally qovering such s Morenvev Wirth Elektronik eiSos GmbH
& Co KG products are neiher designed nor ntended for se in areas such as miltary, aerospace, avition, nuclear conirol, submarine, iransporiation, ransportation signal, isaster prevention, medical, pubic nformaion network elc.. Wiirh Elekironik eiSos GmbH & Co K& must be informed about he intent of such usage before the design-in stage. In addtion, suffcient for safety must every eleclronic
component which is used in electrical circuts that require high safety and reliabilty functions or performance.




Packaging Specification - Tape: [mm]

Packaging Specification - Reel: [mm]

W3

H w1
= 7 close to center
0 4

A
N
|

Top Cover
— Tape
T
T2
End Feeding direction ——= Sxan/CarrierTape
Cover Tape
b 0o 0 0 0 @ Yo 0 0 o {
= = =1 = = =01
\}*”M M T
e | | e e
No Component Components No Component
min. 160mm min. 100mm
Cover Tape
min. 400mm
Packaging is referred to the international standard IEC 60286-3:2019 o
W T Pl 00 F Q. (mm)
Tape Type ot (mm) o mm) mm mm) | (mm) Material (80s) Tolerance__ |+ 2.0
+03/-01__|ref +01 _[+01 [+01/-00 |min__|+01 [min__|+01 [Value 330,00 Polystyrene |
2 16,00 040 800 [200 1,50 1150 175 1425 7,50 |Polystyrene 3000
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
& Co KG products are neither designed nor intended for use In areas such as military, arospace, aviation, nuclear control, submarine, transportation, transportation signal, disaster prevention, medical, pubic information network etc... Wiirth Elekironik eiSos GmbH & Co KG must be informed about the intent of such usage before the design-in stage. In adition, sufficient reliabily evaluation checks for safety must be performed on every electronic

component which is used in electrical circuts that require high safety and reliabilty functions or performance.




Classification Reflow Profile for SMT components: Classification Reflow Soldering Profile:
Profile Feature Value
Preheat Temperature Min Tsmin | 150 °C
Preheat Temperature Max T max | 200 °C
Tp L P Pz I «Tg —5°C Preheat Time t; from Tg  to T o0 ty max. 60 - 120 seconds
Max. Ramp Up Rate Ramp-up Rate (T to Tp) 3 °C/ second max.
Max. Ramp Down Rate Liquidous Temperature T |217°C
T ¥ ! Time t, maintained above T, | max. 60 seconds
L
Peak package body temperature T, |T,=T, see Table below
° Ts max Preheat Area package Body Temperatu L=
v L2 Time within 5°C of actual peak
§ temperature p tp | max. 10 seconds
©
g Ramp-down Rate (T to T)) 6 °C/ second max
£ Time 25°C to peak temperature max. 220 seconds
D
= — t;———> refer to IPC/ JEDEC J-STD-020E
Package Classification Reflow Temperature (T):
o Volume mm?* Volume mm® Volume mm®
” Lioperties <350 350-2000 >2000
[—— Time 25°C to Peak > EBI-Z“:: rﬁsst-:mhly | Package Thickness | 5o, o 260 °C 260 °C
Time PB-Free A: bly | Package Thick
-Free Assembly | Package Thickness o o o
1.6 mm - 2.5 mm 260 °C 250 °C 245°C
PB-Free Assembly | Package Thickness o o o
>2.5mm 250 °C 245°C 245°C
Applied cycles 2 cycles max.
refer to IPC/ JEDEC J-STD-020E

A SaVo 001.004 2023-08-22 DIN1SO 2768-1m -
MLy Azad i
—

WL-OCPT Optocoupler
WURTH i it Phototransistor
Max-Eyth-Str.
ELEKTRONIK Ty 140356145200
VE MORE THAN 0 70200 S e s e
YOUEXPECT e, sors "

“This electronic component has been designed and developed for usage in general electronic equipment only. This product is it authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a fallre of the product is reasonably expected to cause severe personal injury or death, nless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
&Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuclear conirol, submarin, fransportation, ransportation signal, disaster prevention, medical, public nformeation nelviork etc. Wil Eleronik eiSos Gmibt & Co KG must be informed about the intent of such usage before the design-In stage. In additon, suficent reiabilty evaluation checks fo safety must be performed on every electronic
component which is used in electrical circuts that require high safety and reliabilty functions or performance.



Cautions and Warnings:

The following conditions apply to all goods within the product series of Optoelectronic
Components of Wiirth Elektronik eiSos GmbH & Co. KG:

General:

* This optoelectronic component is designed and manufactured for use in general electronic equipment.

e Wiirth Elektronik must be asked for written approval (following the PPAP procedure) before incorporating the components into any
equipment in fields such as military, aerospace, aviation, nuclear control, submarine, transportation (automotive control, train control,
ship control), transportation signal, disaster prevention, medical, public information network, etc. where higher safety and reliability are
especially required and/or if there is the possibility of direct damage or human injury.

*  Optoelectronic components that will be used in safety-critical or high-reliability applications, should be pre-evaluated by the customer.

* The optoelectronic component is designed and manufactured to be used within the datasheet specified values. If the usage and
operation conditions specified in the datasheet are not met, the wire insulation may be damaged or dissolved.

e Do not drop or impact the components, the component may be damaged

o Wirth Elektronik products are qualified according to international standards, which are listed in each product reliability report. Wiirth
Elektronik does not warrant any customer qualified product characteristics beyond Wiirth Elektroniks” specifications, for its validity and
sustainability over time.

* The responsibility for the applicability of the customer specific products and use in a particular customer design is always within the
authority of the customer. All technical specifications for standard products also apply to customer specific products.

* Unless Wiirth Elektroik has given its express consent, the customer is under no circumstances entitled to reverse engineer, disassemble
or otherwise attempt to extract knowledge or design information from the optoelectronic component.

Product specific:
Soldering:

e The solder profile must comply with the technical product specifications. All other profiles will void the warranty.

o All other soldering methods are at the customers’ own risk

o The soldering pad pattern shown above is a general recommendation for the easy assembly of optoelectronic components. If a high
degree of precision is required for the selected application (i.e. high density assembly), the customer must ensure that the soldering pad
pattern is optimized accordingly.

Cleaning and Washing:
* Washing agents used during the production to clean the customer application might damage or change the characteristics of the

optoelectronic component body, marking or plating. Washing agents may have a negative effect on the long-term functionality of the
product.

e Using a brush during the cleaning process may break the optoelectronic component body. Therefore, we do not recommend using a
brush during the PCB cleaning process.

Potting:

e Ifthe product is potted in the customer application, the potting material might shrink or expand during and after hardening. Shrinking
could lead to an incomplete seal, allowing contaminants into the optoelectronic component body, pins or termination. Expansion could
damage the components. We recommend a manual inspection after potting to avoid these effects.

Storage Conditions:

e A storage of Wiirth Elektronik products for longer than 12 months is not recommended. Within other effects, the terminals may suffer
degradation, resulting in bad solderability. Therefore, all products shall be used within the period of 12 months based on the day of
shipment.

* Do not expose the optoelectronic component to direct sunlight.

e The storage conditions in the original packaging are defined according to DIN EN 61760-2.

* For a moisture sensitive component, the storage condition in the original packaging is defined according to IPC/JEDEC-J-STD-033. It is
also recommended to return the optoelectronic component to the original moisture proof bag and reseal the moisture proof bag again.

e The storage conditions stated in the original packaging apply to the storage time and not to the transportation time of the components.

Packaging:

» The packaging specifications apply only to purchase orders comprising whole packaging units. If the ordered quantity exceeds or is
lower than the specified packaging unit, packaging in accordance with the packaging specifications cannot be ensured.

Handling:

* Violation of the technical product specifications such as exceeding the nominal rated current, will void the warranty.

e The product design may influence the automatic optical inspection.

o Certain optoelectronic component surfaces consist of soft material. Pressure on the top surface has to be handled carefully to prevent
negative influence to the function and reliability of the optoelectronic components.

o ESD prevention methods need to be applied for manual handling and processing by machinery.

* Resistors for protection are obligatory.

¢ In addition to optoelectronic components testing, products incorporating these devices have to comply with the safety precautions given
in IEC 60825-1, IEC 62471 and IEC 62778.

Technical specification:

* The typical and/or calculated values and graphics of technical parameters can only reflect statistical figures. The actual parameters of
each single product, may differ from the typical and/or calculated values or the typical characteristic line.
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
& Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuciear control, submarine, transportation, iransportation signa, disaster prevention, medical, public information network efc... Wirth Elekironik eiSos GmbH & Co KG must be informed abou the intent of such usage before the design-in stage. In addition, sufficient reliabity evaluation checks for safety must be performed on every elecironic

component which is used in electrical circuts that require high safety and reliabilty functions or performance.




* In the characteristics curves, all values given in dotted lines may show a higher deviation than the paramters mentioned above.

* On each reel, only one bin is sorted and taped. The bin is defined on the current transfer ratio.

e In order to ensure highest availability, the reel binning of standard deliveries can vary. A single bin cannot be ordered. Please contact us
in advance, if you need a particular bin sorting before placing your order.

o These cautions and warnings comply with the state of the scientific and technical knowledge and are believed to be accurate and
reliable. However, no responsibility is assumed for inaccuracies or incompleteness.

The customer has the sole responsibility to ensure that he uses the latest version of this datasheet, which is available on Wiirth Elektronik’s
homepage. Unless otherwise agreed in writing (i.e. customer specific specification), changes to the content of this datasheet may occur
without notice, provided that the changes do not have a significant effect on the usability of the optoelectronic components.
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Important Notes

The following conditions apply to all goods within the product range of Wiirth Elektronik
eiSos GmbH & Co. KG:

1. General Customer Responsibility

Some goods within the product range of Wiirth Elektronik eiSos GmbH & Co. KG contain statements regarding general suitability for certain
application areas. These statements about suitability are based on our knowledge and experience of typical requirements concerning the
areas, serve as general guidance and cannot be estimated as binding statements about the suitability for a customer application. The
responsibility for the applicability and use in a particular customer design is always solely within the authority of the customer. Due to this
fact it is up to the customer to evaluate, where appropriate to investigate and decide whether the device with the specific product
characteristics described in the product specification is valid and suitable for the respective customer application or not.

2. Customer Responsibility related to Specific, in particular Safety-Relevant Applications

It has to be clearly pointed out that the possibility of a malfunction of electronic components or failure before the end of the usual lifetime
cannot be completely eliminated in the current state of the art, even if the products are operated within the range of the specifications

In certain customer applications requiring a very high level of safety and especially in customer applications in which the malfunction or
failure of an electronic component could endanger human life or health it must be ensured by most advanced technological aid of suitable
design of the customer application that no injury or damage is caused to third parties in the event of malfunction or failure of an electronic
component. Therefore, customer is cautioned to verify that data sheets are current before placing orders. The current data sheets can be
downloaded at www.we-online.com.

3. Best Care and Attention

Any product-specific notes, cautions and warnings must be strictly observed. Any disregard will result in the loss of warranty.

4, Customer Support for Product Specifications

Some products within the product range may contain substances which are subject to restrictions in certain jurisdictions in order to serve
specific technical requirements. Necessary information is available on request. In this case the field sales engineer or the internal sales
person in charge should be contacted who will be happy to support in this matter.

5. Product R&D

Due to constant product improvement product specifications may change from time to time. As a standard reporting procedure of the
Product Change Notification (PCN) according to the JEDEC-Standard inform about minor and major changes. In case of further queries

regarding the PCN, the field sales engineer or the internal sales person in charge should be contacted. The basic responsibility of the
customer as per Section 1 and 2 remains unaffected.

6. Product Life Cycle

Due to technical progress and economical evaluation we also reserve the right to discontinue production and delivery of products. As a
standard reporting procedure of the Product Termination Notification (PTN) according to the JEDEC-Standard we will inform at an early stage
about inevitable product discontinuance. According to this we cannot guarantee that all products within our product range will always be
available. Therefore it needs to be verified with the field sales engineer or the internal sales person in charge about the current product
availability expectancy before or when the product for application design-in disposal is considered. The approach named above does not
apply in the case of individual agreements deviating from the foregoing for customer-specific products.

7. Property Rights

All the rights for contractual products produced by Wiirth Elektronik eiSos GmbH & Co. KG on the basis of ideas, development contracts as
well as models or templates that are subject to copyright, patent or commercial protection supplied to the customer will remain with Wiirth
Elektronik eiSos GmbH & Co. KG. Wiirth Elektronik eiSos GmbH & Co. KG does not warrant or represent that any license, either expressed or
implied, is granted under any patent right, copyright, mask work right, or other intellectual property right relating to any combination,
application, or process in which Wiirth Elektronik eiSos GmbH & Co. KG components or services are used.

8. General Terms and Conditions

Unless otherwise agreed in individual contracts, all orders are subject to the current version of the “General Terms and Conditions of Wiirth
Elektronik eiSos Group”, last version available at www.we-online.com.
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
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component which is used in electrical circuts that require high safety and reliabilty functions or performance.
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PTC Thermistors, Inrush Current Limiter

B“US

LINKS TO ADDITIONAL RESOURCES
4
22 SPICE

3D Models Design Tools Models

QUICK REFERENCE DATA

PARAMETER (1) VALUE UNIT
Resistance at 25 °C (Rys) @ 60 to 1000 Q
Switching temperature 130 to 140 °C
Maximum inrush current 10 to 40 A
Maximum AC voltage @ 350 to 800 Vams
Maximum DC voltage @ 500 to 1200 Vpc
Maximum peak voltage ) 4000 Vp
Maximum energy at 25 °C (1) 150 to 240 J
Operating temperature range -40 to 105 °C
Storage temperature range -55 to 165 °C
Dissipation factor 14.51t0 19.5 mW/K
(Ts*t‘i?lrg;f"cg’;ﬁ];)c’”smm (o) 130 to 155 s
Weight 3.5t05.7 g

Notes

() Definitions, measurements, and tests are made in accordance
with standard IEC 60738-1 “Thermistors - Directly heated
positive temperature coefficient” and AEC-Q200 stress test
qualification for passive components

Other resistance values and maximum operating voltages
available on request.

Matched resistance values available on request

Maximum peak voltages are based on 8/20 ps pulses that can
be applied with limited none-switching energy

S

=

AGENCY APPROVALS
Agency approval documents, please see:
www.vishay.com/ppg?29165&documents

UL recognition standard for safety is UL 1434:
“Thermistor-Type Devices”. UL file E148885

FEATURES

* High energy absorption levels up to 150 J @
and 240 J

® High number of inrush-power cycles:
> 100 000 cycles

e Highly resistant against non-switching RoHS

peak-powers of up to 25 kW COMPLIANT

¢ Can handle high direct voltage up to 1200 V

e Self protecting in case of overload with no risk of
over-heating

e AEC-Q200 qualified
e C-UL-US recognized under file E148885 for AC and DC use

e Material categorization: for definitions of compliance
please see www.vishay.com/doc?99912

APPLICATIONS
Inrush current limiting and load-dump resistor in:

e AC/DC and DC/DC converters

e | oad dump and DC-Link circuits

* Emergency discharge circuits

* OBC, battery charging equipment

* Motor drives

e Welding equipment

PTCEL thermistors have resistance values that can change

instantly based on the applied voltage levels and varying
body temperatures.

DESCRIPTION

These directly heated ceramic-based doped barium titanate
thermistors have a positive temperature coefficient and are
primarily intended for inrush current limiting and overload
protection. They consist of a ceramic pellet soldered
between two tinned CCS wires and coated with a UL 94 V-0
compliant high temperature silicone lacquer. The body is
marked with the logo, cold resistance value, EL on one side
and date code on the opposite side.

MOUNTING
Important mounting and handling instructions, see:
www.vishay.com/doc?29223

By soldering in any position.
Not intended for potting or sealing.

Maximum surface temperature in case of overload can
reach 200 °C.

PACKAGING

PTC thermistors are available in 200 pieces individually
packed in layered PET trays or tape on reel 500 pieces.

Revision: 12-Sep-2024
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ELECTRICAL DATA AND ORDERING INFORMATION
E uL
PART NUMBER (1) Ros | Ros TOL. | Vmax. | VLK max. | E“s"'\"l’oc AT | Cin |1 C%tLE w, | LEADPITCH | Recoa.
(Q) (%) (VRms) (Vbe) Q) (mA) (J/K) AT(3)5 C | (s) (mm) N@
c us
PTCEL13R600LXE 60 30 350 500 32 120 |145| 150 |130 5.0 v
PTCEL13R121MxE 120 | a0 440 625 64 85 |145| 150 |130 5.0 v
PTCEL13R251NXE 250 | 30 480 680 130 60 |145| 150 |130 5.0 v
PTCEL13R501RxE 500 | 30 560 800 260 42 |145| 150 |130 5.0 v
PTCEL13R102SxE 1000 30 600 850 520 30 |145| 140 |130 5.0 v
PTCEL17R600MXE 60 30 440 625 32 140 | 23 | 240 |155 5.0 v
PTCEL17R600MXE303 | 60 30 440 625 32 140 | 23 | 240 | 156 75 v
PTCEL17R121NXE 120 | a0 460 650 64 100 | 23 | 240 |156 5.0 v
PTCEL17R251SxE 250 | 30 600 850 130 70 | 23 | 240 |155 5.0 v
PTCEL17R501TxE 500 | 30 700 | 1000 260 50 | 23 | 230 |155 5.0 v
PTCEL17R501TxE302 | 500 | 30 700 | 1000 260 50 | 23 | 230 |155 75 v
PTCEL17R501TxE401 | 500 | 30 700 | 1000 260 50 | 23 | 230 |155 10.0 v
PTCEL17R102UxE404 |1000| 30 800 | 1200 500 35 | 23 | 230 |155 10.0

Note
(1) Replace the x by B for bulk or T for tape and reel

OUTLINE AND DIMENSIONS

H,

COMPONENT DIMENSIONS in millimeters
SYMBOL PTCEL13 PTCEL17
D 13.5 max. 16.5 max.
d 0.6 £ 0.05 0.8 £0.05
H4 17 max. 20 max.
Ho 3+1 341
T 7.0 max. 7.5 max.
F 5.0+0.8 75+0.8 5.0+0.8 75+0.8 10.0+0.8
L@ 20 min. 18 min. 20 min. 18 min. 16 min.
Notes

() F pitch = see “Electrical Data and Ordering Information” table for available wire pitch part numbers
@ L lead length corresponds to available wire pitch part numbers

Revision: 12-Sep-2024 2 Document Number: 29165
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TAPE AND REEL DIMENSIONS
Taping on reel with F = 5.0 mm wire pitch, spacing paper tape and foam separator tape used on reel.

Taping on reel with F = 7.5 mm and 10.0 mm wire pitch, spacing paper tape and foam separator tape used on reel.

— P
D, ‘

DIMENSIONS in millimeters (standard cardboard tape W 18 mm according |IEC 60286-2)
SYMBOL PARAMETER VALUE
D Body diameter See bulk dimensions
d Lead diameter See bulk dimensions
P Component pitch 25.4+1.0
Po Feedhole pitch 12.7 £ 0.3
F Lead center to lead center distance
(between component and tape)
13R and 17R type *TE (leads between feedholes) 5.0 +0.5/-0.2
13R and 17R type *“TE3xx (feedhole between leads) 7.5 +0.5/-0.2
17R type *TE4xx (feedhole between leads) 10.0 +0.5/-0.2
Ho Lead wire clinch height 16.0 £ 0.5
Ho Component bottom to seating plane 3.0+1.0
H4 Component top to seating plane See bulk dimensions
T Body thickness See bulk dimensions
t Total tape thickness 1.7 max.
T4 Total thickness T+ 1.0 max.
Revision: 12-Sep-2024 3 Document Number: 29165
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REQUIRED NUMBER OF PTC THERMISTORS TO LIMIT CURRENT AND ABSORB ENERGY

By using several PTC’s in a series / parallel network, the maximum current limitation and absorbed energy levels can be further
optimized. For homogeneous current and energy distribution it is recommended to combine only PTCEL of the same size and
matched resistance value. Energy absorption per PTC in a network depends on current distribution in the network and as such
on the individual PTC resistance value. PTCEL thermistors might be used in a series connection to further lower the inrush
current, but not to increase the maximum allowed voltage levels. Following formula may be used to calculate the minimum
number of PTCEL thermistors of the same size and matched resistance value that are required in a DC link or other capacitor
bank application to properly charge or discharge a given amount of non-repetitive energy without follow current. The formula is
valid for one charge or discharge operation within cool down period of at least 5 times the thermal time constant and for which
the Tprc equals the Tymp before a consecutive operation.

. KxCxV

2 X Cth X (Tew = Tamb)

Notes
e N is the number of PTCEL required in the network
e Cis the total capacitor value to charge or discharge in F
e Vs the maximum DC voltage on the capacitor C
e Gy is the thermal capacity of one PTC in [J/K] (see table)
L]
L]

Tsw is the minimum switching temperature of the PTCEL (130 °C)

Tamb is the maximum ambient temperature at which the PTC needs to operate
K'is the factor that determines the charging operation mode

K =1 for DC charging or discharging

K = 0.96 for 3-phase rectified charging

K = 0.76 for single phase rectified charging

RESISTANCE VS. TEMPERATURE RESISTANCE VS. TEMPERATURE
FOR PTCEL13 (Typical) FOR PTCEL17 (Typical)
Vi €1.5 Vpe vV,
108 108
E —— 13R600LBE —— 17R600MBE
. [ — 13R121MBE o | — 17R121NBE
10" | —— 13R251NBE 10" | —— 17R251SBE
F —— 13R501RBE — 17R501TBE
106 L 13R102SBE 108 17R102UBE
) s s s s s s s S —
PO S O S e — o 108
=] ; i i i i i i i i Qo
S s B S S——— i | S
A - ——— 2 10t
[%] 0
Q t t t t t t t Q
x — ! i I I I i o 107
10° e — .
———r—— ]
102
B s s s S — |
qo T T
-50 0 50 100 150 200
Temperature (°C) Temperature (°C)
Vimax. DERATING VS. Tamb
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80 \ \
9
60 \
g
> \
40
20 | — Voltage duration <1000 h
—— Voltage duration < 100 h
— Voltage duration <10 h
0 L L L L L L
-50 25 0 25 50 75 100 125 150 175 200
Tamb (°C)
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PTC RESISTANCE UNDER PULSED VOLTAGE RESISTANCE VS. TEMPERATURE PULSED

(Typical)

1.00 — 108 E===——"|
095 I\ — R600 — 17R501TBE Vm < 1.5 Vg —
090 | —— R121 —— 17R501TBE Vm 400 V;, 71 |
085 — R251 | 107 L — 17R501TBE Vm 1000 V,
0.80 \\ —— R501 | i
0.75 N R102 ] 6 i

_ 070 ‘ :\\ g ]

S 065 RS 3 i,

€ 060 \‘\Y\‘ S 10 I

£ 055 NS 2 1

% 0,50 N 2 1
0‘45 — ['4 104 "I
0.40 il"
g.gg 10 '/' /1
0.25 == =
0.20 102

0 200 400 600 800 1000 -50 0 50 100 150 200
Verc-puised Temperature (°C)
Notes

e The minimum PTC resistance values under (pulsed) voltage are depending on actual minimum resistance value in the temperature range of
70 °C to 100 °C. The actual voltage dependency effect or Ry)/R v, ratio of ceramic PTC is depending on its resistance values at low voltage
(Rwv). The different curves represent the influence of (pulsed) voltage related to the PTCEL value types in the minimum resistance
temperature range of 70 °C to 100 °C. A PTC resistance value Ry can be taken from the “Resistance vs Temperature” graphs and multiplied
by a corresponding ratio to estimate the (minimum) resistance value and determine a maximum peak current at a defined voltage. Example:
a PTCEL17R501TBE type has a Ryn. (see Electrical Data table) of 260 Q at around 90 °C, and at a 1000 V peak-voltage the resistance will
drop to 260 Q2 x 0.43 (red curve) = 112 Q, which will give rise to a peak-current of around 9 Ap. Actual peak currents that could be reached
at certain voltage levels can be more precisely evaluated by using the available SPICE models

e Also check the graph “Resistance vs. Temperature Pulsed” to see the typical resistance to voltage dependency effect on a

PTCEL17R501TBE

RESIDUAL CURRENT VS. VOLTAGE RESIDUAL CURRENT VS. VOLTAGE
FOR PTCEL13 FOR PTCEL17

Typical at 25 °C Still Air Typical at 25 °C Still Air
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RESIDUAL CURRENT VS. VOLTAGE AC/ DC
Typical at 25 °C Still Air
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ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay's knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer's responsibility to validate that a particular product
with the properties described in the product specification is suitable for use in a particular application. Parameters provided in
datasheets and / or specifications may vary in different applications and performance may vary over time. All operating
parameters, including typical parameters, must be validated for each customer application by the customer's technical experts.
Product specifications do not expand or otherwise modify Vishay's terms and conditions of purchase, including but not limited
to the warranty expressed therein.

Hyperlinks included in this datasheet may direct users to third-party websites. These links are provided as a convenience and
for informational purposes only. Inclusion of these hyperlinks does not constitute an endorsement or an approval by Vishay of
any of the products, services or opinions of the corporation, organization or individual associated with the third-party website.
Vishay disclaims any and all liability and bears no responsibility for the accuracy, legality or content of the third-party website
or for that of subsequent links.

Vishay products are not designed for use in life-saving or life-sustaining applications or any application in which the failure of
the Vishay product could result in personal injury or death unless specifically qualified in writing by Vishay. Customers using or
selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please contact authorized
Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

© 2025 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED
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High Voltage SIL/SIP Reed Relays Series 104

e Up to 5kV stand-off @
e Switching Voltage up to 1500 VDC @
e Small size. Stacking on 0.25 Inches pitch

Package Type (2]

® |nternal mu-metal magnetic screen
¢ Optional electrostatic screen @ (6]
104HT High temperature versions available

® One or two switches in a single package

1 Form A, 2 Form A & 1 Form B configurations

Dry switches
5V, 12V or 24V Coils with optional internal diode
Ideal for mixed semiconductor testers, renewable energies and much more (see below)

L3 Additional build options are available including many pin configurations

e Many benefits compared to industry standard relays [(SIJESHELL)

The Series 104 reed relays are ideal for mixed signal semiconductor testers, cable testing, monitoring photovoltaic
efficiency, EVs & charge point testing, mining gas analysis, medical electronics, in-circuit test equipment, high voltage
instrumentation, and much more.

The range features an internal mu-metal screen to eliminate problems that would otherwise be experienced due to
magnetic interaction when they are closely stacked.

There is an option for an electrostatic shield between the switch and the coil to help minimise noise between the coil drive
and high voltage circuits.

Where extended operating temperature ranges are required, options are designed to work from -40°C to +125°C, or custom
versions up to +150 °C.

Five types of dry switches are available, capable of standing-off 1.5, 2, 3, 4 or 5kV DC. The 1.5kV and 2kV versions are rated
to switch up to 1000 VDC, for 3kV, 4kV and 5kV versions, under certain conditions, this can be extended to 1500 VDC. The

3, 4 & 5KV versions also have an increased clearance between the switch and coil pins to accommodate the higher voltage.
For information on the recommended spacing between high voltage parts, please see

50% 1 — Other Manufacturers’ Key: Magnetlc Interaction
Unscreened relays
D Unscreened

This chart demonstrates the

40% Other Manufacturers’ Partially .
Partially screened relays screened percentage changes In opgrate
voltage due to magnetic
Internal . ? .
30% 1 Pickering 1 — Other Unscreened mu-metal interaction dependmg on the
Percentage relays relays screen level of magnetic screening
Interaction Complete offered from the relay package.
20%1 mu-metal For more information on
(Change in can

magnetic interaction click here.

operate voltage) 104

10% 1 14 100

146105 Lo qooHy
I I l 100HC A
i m ﬁ
| 0.145" | 019 |[o245"] [0.26" | [0.29" | [[0.40" | 3
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Specification High Voltage SIL/SIP Reed Relays - Series 104

Switch Ratings - Dry Switches

1 Form A (energize to make) 1 Form B (energize to break) 2 Form A (energize to make)

1500 VDC min stand-off 1500 VDC min stand-off 1500 VDC min stand-off
1000 VDC switching at 25 W 1000 VDC switching at 25 W 1000 VDC switching at 25 W
2000 VDC min stand-off 2000 VDC min stand-off 2000 VDC min stand-off

1000 VDC. switching at 25W 1000 VDC switching at 25 W 1000 VDC switching at 25 W
3000 VDC min stand-off
1000* VDC switching at 25 W
4000 VDC min stand-off
1000* VDC switching at 25 W
5000 VDC min stand-off
1000* VDC switching at 25 W

* For higher standoff versions, switching voltages greater than 1000 VDC are possible at reduced current and power, see
the Extending Switching Voltages table below.

Dry Reed: Series 104 switch ratings - contact ratings for each switch type

Max Max Max Min Lisz e
Switch Switch Power o ’ o ’ expectancy timeinc Release Special
A switch carry switching stand-off . .
No form rating ops typical  bounce time features
current  current volts volts 1
(see Note')
1 AorB| 256W 1.0A 1.5A 1000 1500 108 1.0ms 0.3ms | High voltage
2 AorB| 256W 1.0A 1.5A 1000 2000 108 1.0ms | 0.3ms | High voltage
3 A 25W 1.0A 1.5A 1000* 3000 108 1.0ms | 0.3ms | High voltage
4 A 25W 1.0A 1.5A 1000* 4000 108 1.0ms | 0.3ms | High voltage
5 A 25W | 1.0A 15A 1000* 5000 108 1.0ms | 0.3ms | High voltage

* For higher standoff versions, switching voltages greater than 1000 VDC are possible at reduced current and power, see
the Extending Switching Voltages table below.

Note': Life Expectancy

The life of a reed relay depends upon the switch load and end of life criteria. For example, for an ‘end of life’ contact
resistance specification of 10, switching low loads (10V at 10 mA resistive) or when 'cold’ switching, typical life is approx

1 x 107 ops. At the maximum load (resistive), typical life is 1 x 107 ops. In the event of abusive conditions, e.g. high currents
due to capacitive inrushes, this figure reduces considerably. Pickering will be pleased to perform life testing with any
particular load condition.

Dry Reed: Series 104 switch ratings - Extended Switching Voltages

Switch No  Switch form  Max. switch current  Max. switching volts  Switched power Typical life expectancy

3,4orb A TmA 1250 1.25W 107
3,40rb A 4 mA 1250 5W 5x 10°
3,4or5 A 8mA 1250 10w 100
3,40r5 A TmA 1500 15W 100
3,40rb A 2mA 1500 3W 5x10°

For more detailed information on switching voltages greater than 1000 VDC please see our application note

Xl lellaleES\WitelallaleR¥ellElo[) o contact our technical team RECRREIE@lolle Clalale]y=1E el ag!
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Specification High Voltage SIL/SIP Reed Relays - Series 104

Operating Voltages - Standard

Coil voltage - nominal Must operate voltage - maximum at 25°C Must release voltage - minimum at 25°C
5V 3.75V 05V
12V 9V 1.2V
24V 18V 2.4V

Operating Voltages - HT (High Temperature) Versions

Must operate voltage Must release voltage
Coil voltage - nominal
maximum at 25 °C maximum at 125°C minimum at 25°C minimum at 125°C
5V 2.75V 3.75V 05V 05V
12V 6V 9V 1.2V 1.2V
24V 12V 18V 2.4V 2.4V

Environmental Specification/Mechanical Characteristics
In applications where a higher or lower operating temperature range is required, the 104HT range has been designed to
maintain optimum performance from -40°C to +125 °C.

Standard Operating Temperature Range -20°C to +85°C
Standard Storage Temperature Range -35°C to +100°C
104HT Operating Temperature Range -40°Cto +125°C
104HT Storage Temperature Range -40°C to +150°C
Shock Resistance 50g
Vibration Resistance (10 - 2000 Hz) 20g
Soldering Temperature (max) (10s max) 270°C
Washability (Proper drying process is recommended) Fully Sealed

Washing Guidelines
Pickering do not make any specific recommendations on washing reed relays, due to the large number of factors in cleaning
processes, however we do have suggestions on best practices. Click for more information.

Extended Operating Temperature Range

With the copper coil winding wire having a resistance/temperature coefficient of approximately 0.4% per °C, changes in
temperature will result in changes in operating voltage. A standard reed relay is designed to have optimum performance

up to the maximum operating temperature of +85°C, the 104HT range has increased coil drive to ensure the same
performance up to 125°C, and with certain considerations, up to +150°C. For more information, see our

JJleehplelad techsales@pickeringrelay.com

Recommended Spacing for High Voltage Parts

When working with high voltages, the recommended
space between pins is 2mm per 1kV stand-off voltage.
For example, the 5kV version of the 104 should have a

gap of 10 mm between the pins. T g

— pickering L 3 pickeringrelay.com



Specification High Voltage SIL/SIP Reed Relays - Series 104

Dry Relay: Series 104 Coil Data and Type Numbers

Insulation resistance Capacitance

Max. (minimum at 25°C) (typical)
. Coil Coil contact (see Note) (see Note?)
Device Type Type Number ) ist ist
resistance resistance ) Closed Across
(LD Switch Across ;
. . switch  open
to coil switch to coil  switch
1 Form A 104-1-A-5/1D 5 3750
Switch No. 1 (1.5kV) 104-1-A-12/1D | 12 1000 Q 0.150 1020 1070 | 25pF | 0.1pF
Package Type 1* 104-1-A-24/1D | 24 30000
1 Form A 104-1-A-5/2D 5 3750
Switch No. 2 (2kV) 104-1-A-12/2D | 12 10000Q 0.15Q 1020 102Q | 25pF | 0.1pF
Package Type 1* 104-1-A-24/2D | 24 30000
1 Form A 104-1-A-5/3D 5 2200
Switch No. 3 (3kV) 104-1-A-12/3D | 12 5000 0.15Q 1020 1020 | 25pF | O.1pF
Package Type 2 104-1-A-24/3D | 24 30000
1 Form A 104-1-A-5/4D 5 2200
Switch No. 4 (4kV) 104-1-A-12/4D | 12 5000 0.15Q 1020 1020 | 25pF | 0.1pF
Package Type 2 104-1-A-24/4D | 24 30000
1 Form A 104-1-A-5/5D 5 2200
Switch No. 5 (5kV) 104-1-A-12/5D | 12 5000 0.150 10120 1070 | 25pF | O.1pF
Package Type 6* 104-1-A-24/5D | 24 30000
1 Form B 104-1-B-5/1D 5 7500
Switch No. 1 (1.5kV) 104-1-B-12/1D | 12 2000 Q) 0.200 10120 102Q | 25pF | 0.1pF
Package Type 3 104-1-B-24/1D | 24 30000
| Form B 104-1-B-5/2D 5 7500
Switch No. 2 (2kV) 104-1-B-12/2D | 12 20000 0200 1020 1020 | 25pF | 0.1pF
Package Type 3 104-1-B-24/2D | 24 30000
2 Form A 104-2-A-5/1D 5 2500
. See See
Switch No. 1 (1.5kV) 104-2-A-12/1D | 12 7500 0200 1020 1020 3 .
Note Note
Package Type 4 104-2-A-24/1D | 24 20000
2 Form A 104-2-A-5/2D 5 2500
. See See
Switch No. 2 (2kV) 104-2-A-12/2D | 12 750 Q) 0.200 1020 1020 Note® | Note?
Package Type 4 104-2-A-24/2D | 24 2000 Q)

When an internal diode is required, the suffix D is added to the part number as shown in the table.

* Package Type 2 available, contact Pickering for more details.

Note2: Capacitance across open switch

The capacitance across the open switch was measured with other connections guarded.

Note3: Capacitance values

The value will depend upon on the mode of connection/guarding of unused terminals. Please contact technical sales for details.
Note#: Insulation resistance

Insulation resistance will reduce at higher temperatures. For more information on temperature effects click here, or contact
Pickering for more in depth guidance.

1 pickering L 4

pickeringrelay.com



Specification High Voltage SIL/SIP Reed Relays - Series 104

Dry Relay: Series 104 (Electrostatic Shield) Coil Data and Type Numbers

Insulation resistance Capacitance

Max. (minimum at 25 °C) (typical)
. Coil Coil contact (see Note?) (see Note?)
Device Type Type Number . .
(V) resistance resistance
. Closed Across
(initial) Switch Across switch  open
to coil switch . .
to coil switch
1 Form A (ES Shielded) | 104ES-1-A-5/1D 5 1500
Switch No. 1 (1.5kV) 104ES-1-A-12/1D 12 6000 0.150 10"20) 10120) 25pF | 0.1pF
Package Type 5 104ES-1-A-24/1D | 24 20000
1 Form A (ES Shielded) | 104ES-1-A-5/2D 5 1500
Switch No. 2 (2kV) 104ES-1-A-12/2D 12 6000 0.150 1020 10'2Q) 25pF | 0.1pF
Package Type 5 104ES-1-A-24/2D 24 20000
| Form A (ES Shielded) | 104ES-1-A-5/3D | 5 500
Switch No. 3 (3kV) 104ES-1-A-12/3D 12 4000 0.150Q 102Q) 10'2Q) 25pF | 0.1pF
Package Type 5 104ES-1-A-24/3D 24 12000

When an internal diode is required, the suffix D is added to the part number as shown in the table.

Dry Relay: Series 104 (High Temperature) Coil Data and Type Numbers

Insulation resistance
(minimum at 25 °C)

Capacitance

Max. (typical)

Device Type

Type Number

Coil
V)

Coil
resistance

contact
resistance
(initial)

(see Note?)

(see Note?)

Switch
to coil

Across
switch

Closed
switch
to coil

Across
open
switch

1 Form A (HT High Temp) | 104HT-1-A-5/1D 5 3000
Switch No. 1 (1.5kV) | 104HT-1-A-12/1D | 12 750 0 0.150 10120 1020 | 25pF | 0.1pF

Package Type 1 104HT-1-A-24/1D | 24 30000

1 Form A (HT High Temp) | 104HT-1-A-5/2D 5 3000
Switch No. 2 (2kV) 104HT-1-A-12/2D | 12 750 Q) 0.150Q 10120 102Q | 25pF | 0.1pF

Package Type 1 104HT-1-A-24/2D | 24 30000

1 Form A (HT High Temp) | 104HT-1-A-5/3D 5 1250
Switch No. 3 (3kV) 104HT-1-A-12/3D | 12 5000 0.150Q 1020 1020 25pF | 0.1pF

Package Type 2 104HT-1-A-24/3D | 24 25000

1 Form A (HT High Temp) | 104HT-1-A-5/4D 5 1250
Switch No. 4 (4kV) 104HT-1-A-12/4D | 12 500 Q) 0.150Q 10120 1020 | 2.5pF | 0.1pF

Package Type 2 104HT-1-A-24/4D | 24 25000

| Form A (HT High Temp) | 104HT-1-A-5/5D | 5 1250
Switch No. 5 (5kV) 104HT-1-A-12/5D | 12 500 Q) 0.150Q 10120 1020 | 25pF | 0.1pF

Package Type 6 104HT-1-A-24/5D | 24 25000

When an internal diode is required, the suffix D is added to the part number as shown in the table.

Note2: Capacitance across open switch
The capacitance across the open switch was measured with other connections guarded.

Note3: Insulation resistance

Insulation resistance will reduce at higher temperatures. For more information on temperature effects click here, or

contact Pickering for more in depth guidance.

1 pickering L
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Specification High Voltage SIL/SIP Reed Relays - Series 104

RF Plots for the 104ES Reed Relay

e N
dB  Series 104ES Insertion loss Series 104ES VSWR
0 2
-1 1.9
2 ‘ 1.8
3 1.7
4 16 .
-5 15
6 1.4
7 1.3
-8 1.2
-9 1.1
-10 1
Start: 10.0000 kHz Stop: 4.0000 GHz Start: 10.0000 kHz Stop: 3.0000 GHz
$5085 $5085
Mkr| Trace X-Axis Value Mkr| Trace X-Axis Value
1 | Series 104ES 22594 GHz  |-3.00 dB | 7| Series 104ES 450.1271 MHz | 1.50
104ES Typical Insertion Loss Plot 104ES Typical VSWR Plot

aB Series 104ES Isolation

0
7
-10
-20 &
-30
40 | 5
-50
-60
-70
-80
-90
-100
Start: 10.0000 kHz Stop: 3.0000 GHz
55085
Mkr | Trace X-Axis Value
1 | | Series 104ES 10.0000 kHz -62.29 dB
2 Y | Series 104ES 100.0000 kHz -62.28 dB
3 | | Series 104ES 1.0000 MHz -62.15 dB
4 Y | Series 104ES 10.0000 MHz -60.86 dB
5 | | Series 104ES 100.0000 MHz -47.95 dB
5 | | Series 104ES 1.0000 GHz -28.04 dB
7 | Series 104ES 3.0000 GHz -7.83 dB
104ES Typical Isolation Plot
o 4
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Specification

High Voltage SIL/SIP Reed Relays - Series 104

Pin Configuration, Weights and Dimensional Data (dimensions in inches, millimeters in brackets)

4 N\
0.95 (24.1) 0.245 (6. 22]
Package Type o
Weight: Typical 2.06 g 1 Form A .
0.32
&5 0 02
1 3 5 7
0.125
(32) 4y  Pinl 0 0 00 Switch No. 1 (1.5kV stand-off)
1 .
0 5 ©.5) (0.25) Switch No. 2 (2 kV stand-off)
(5 1) (5 1] (5.1)
.95 (24, 0.245 (6.22)
Package Type 9 i 0.95 2.1 i i i 1 Form A .
Weight: Typical 2.06 g
0.02 1 3 5 7
[0;5) Switch No. 3 (3kV stand-off)
=5 Switch No. 4 (4 kV stand-off)
eI naN . Additional Build Options:
Pin 1 | ! | | 002 0.01 Switch No. 1 (1.5kV stand-off)
03 0.2 03 (0.5) (0.25) :
(7.6) 5.1) (7.6) Switch No. 2 (2 kV stand-off)
’ ’ ' Switch No. 5 (5 kV stand-off)
1.14 (29.0) 0.245 (6. 22]
Package Type 9 | i
Weight: Typical 3.75¢ | 1 Form B
(see Note) +
0.49
(12.5) 002
[0 5) ! 8 5 7
a Switch No. 1 (1.5kV stand-off)
%5 Switch No. 2 (2kV stand-off)
3 0.02 0.01
Pin 1 oy ) (0.25)
[5 1) (5 1] (5 1]
1.14(29.0) 0.245 (6. 22)
Package Type e
Weight: Typical 3.70g |
g v g 2 FormA
0.49 N
(12.5) 002
(. 5] 1 2 3 4 5 6
0125 & Switch No. 1 (1.5kV stand-off)
Gy | ‘ | | o0 001 Switch No. 2 (2kV stand-off)
Pin1 | 0z oz | 0z T 02 (0.5) (0.25)
(51)  (51)  (51) (51] (5.1)
0.95 (24.1) 0.245 (6. 22)
Package Type e N
Weight: Typical 1.94g 1FormA .
0.32 0.02 Coaxial gn%
(8.1) (0.5)
_ 1 2 3 4 5 6
0.125 } i
B2 4y ||Pin1 0 0 001 Switch No. 1 (1.5 kV stand-off)
[ | Switch No. 2 (2 kV stand-off)
o2 o102 ooz T 9 (0.25) !
S 61 25 G.1) @25 6.1 Switch No. 3 (3 kV stand-off) )

Important: Where the optional internal diode is fitted or for all Form B types, the correct coil polarity must be observed, as

shown by the + symbol on the schematics.

1 pickering L
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Specification High Voltage SIL/SIP Reed Relays - Series 104

Pin Configuration, Weights and Dimensional Data Continued (dimensions in inches, millimeters in brackets)

( N
Package Type 0.95 (24.1) 0.245 (6. 22)
Weight: Typical 2.06
’ o ’ 1 Form A .
0.02 | i
(s 1) (0 2
1 35 7
w5 |
o pinT | ‘ 0 02 0.01 Switch No. 5 (5kV stand-off)
s T 0w 09 (0.25)
(10.16)  0.05  (10.16)
(1.27)
- J

Important: Where the optional internal diode is fitted, the correct coil polarity must be observed, as shown by the + symbol
on the schematic.

The technical information shown in this data sheet could contain inaccuracies or typographical errors. This information may
be periodically changed or updated and these changes will be included in future versions of this data sheet.

For different values, latest specifications and product details, please contact your local Pickering sales office.

For FREE evaluation samples go to: [\ .Gl A E VA IVAT 1 L

Mercury Relays

Mercury relays no longer form part of our standard range due to ROHS guidelines, although some exceptions may apply.
[Solllnglola=Nlai{olana Yo laNe| LMV pickeringrelay.com/mercuryreedrelays BREIMENN techsales@pickeringrelay.com j
or call +44 (0) 1255 428141

Similar Relays Comparison

If the Series 104 is unsuitable for your application, Pickering also manufactures four other series of reed relays with similar
characteristics, but in different package sizes.

Series Name 131-1-A 119-1-A 119-2-A 119-1-B 104-1-A & 104HT-1-A 104ES-1-A
Physical Outline @ @ a a
Depth 3.7 (0.145) 3.7 (0.145) 6.3(0.245)
Width [inn::;s] 12.5(0.49) | 15.1(0.595) | 20.1 (0.79) 15.1 (0.595) 24.1(0.95)
Height 6.6 (0.26) 6.6 (0.26) 8.9(035) | 8.9(0.35) 8.2(0.32)
PaCkag?nen:/f)’l“me 306 369 491 662 498 012?56 ]95 13—) 85
Typical Weights (g) 058 0.67 0.74 1.06 0.89 2.06 2.06 2.06 1.94
Contact 1-A 1-A 2-A 1-B 1-A 1-A
Configuration (SPST) (SPST) (DPST) (SPNC) (SPST) (SPST)

Reed Switch Type Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Stand-off Voltage (V) 1500 1500 | 2000 | 3000 1500 1500 | 2000 1500 2000 3000 4000 5000 1500 | 2000 | 3000
Switching Voltage (V) 1000 1000 1000 1000 (1500) 1000 | 1000 | 1000
Switching Current (A) 0.7 0.7 1 1 1 1 1

Carry Current (A) 1.25 1.25 15 1.5 1.5 15 15

Switch Power (W) 10 10 25 25 (3) 25 25 25

— pickering L 8 pickeringrelay.com



Specification High Voltage SIL/SIP Reed Relays - Series 104
Series Name 100HV-1-A 100HV-1-B 100HV-2-A
Physical Outline
Depth 6.3 (0.245) 10.2 (0.40) 10.2 (0.40) 10.2 (0.40)
- mm
Width (inches) 29 (1.14) 24.1(0.95) 29 (1.14) 29 (1.14)
Height 12.5 (0.49) 12.7 (0.50) 15.2 (0.60) 15.2 (0.60)
Package Volume o o 3122 3122 4496 4496
(mm?) 2284 2284
Typical Weights (g) 3.75 3.7 6.99 8.75 8.75
Contact 1-B 2-A 1-A 1-B 2-A
Configuration (SPNC) (DPST) (SPST) (SPNC) (DPST)
Reed Switch Type Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Stand-off Voltage (V) 1500 2000 1500 2000 1500 2000 3000 1500 2000 1500 2000
Switching Voltage (V) 1000 1000 1000 1000 1000
Switching Current (A) 1 1 1 1 1
Carry Current (A) 1.5 1.5 1.5 1.5 1.5
Switch Power (W) 25 25 25 25 25
Series Name 219-1-A 219-2-A 219-1-B
Physical Outline
Depth 10.5 (0.42) Body, 13.8 (0.55) Across Legs
Width _mm 17.2 (0.677)
(inches)
Height 8.5 (0.34)
Package Volume 1535 1535 1535
(mm?)
Typical Weights (g) 2.12 2.39 2.19
Contact 1-A 2-A 1-B
Configuration (SPST) (DPST) (SPNC)
Reed Switch Type Dry Dry Dry Dry Dry Dry
Stand-off Voltage (V) 1500 2000 3000 1500 1500 2000
Switching Voltage (V) 1000
Switching Current (A) 0.7
Carry Current (A) 1.25
Switch Power (W) 10

Reed Relay Selection Tool
Because Pickering offer the largest range of high-quality reed relays, sometimes it can be difficult to find the right reed relay

you require. That is why we created the Reed Relay Selector, this tool will help you narrow down our offering to get you the

correct reed relay for your application. To try the tool today go to: [ oA C RSO TAR e R E VAT (s eto atolo !

pickeringrelay.com
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Ordering Information High Voltage SIL/SIP Reed Relays - Series 104

Standard Build Options

The Series 104 Reed Relays are available with a number of standard build options to tailor them to your specific application.
These options are detailed in the table below. If you decide to go ahead and specify one, or more, of these options you will
be allocated a unigue part number suffix.

Mechanical Build Options Electrical Build Options

Special pin configurations or pin lengths Different coil resistance
Special print with customer’s own part number or logo Different stand-off or switching voltage
Custom packaging possibility Operate or de-operate time
Equivalents to competitors discontinued parts Pulse capability

Enhanced specifications

Equivalents to competitors discontinued parts

Non-standard coil voltages and resistance figures

Special Life testing under customer’s specific load
conditions

Specific environmental requirements

Controlled thermal EMF possibility

Customization

If your specific requirements are not met by standard relay, or any of the standard build options, please speak to us to
discuss producing a customized reed relay to service your specific application: [leXaslale]lc E AseIpaVAce gie=1oi

3D Models
Interactive 3D models of the complete range of Pickering relay products in STEP, IGS and SLDPRT formats can be

downloaded from the website: [ld =Nl ENAS VA matele EItS

Part Number Description: 104 ES -1 - A-5 / 2 D - xxx

Series J
ES Shielded or HT (High Temp)

(omit if not required)
Number of reeds
Switch form
Coil voltage
Switch number (see table on page 2)
Diode if fitted (omit if not required)

L Unique suffix (if standard build option selected) )

Help
If you need any technical advice or other help, please do not hesitate to contact our Technical Sales Department. We will
always be pleased to discuss Pickering relays with you. email: QEeREEIES@lelle Clalslela=lE\Aee]ng!

Contact Us

UK Headquarters - email: | Tel. +44 1255 428141

USA - email: (ROt e el | Tel. +1 781 897 1710

Germany - email: (O R Re e | Tel. +49 89 125 953 160 — il
France - email: (RN e Gt Tel. +33 9 7258 77 00 25+vears ) _ _f': y5eps =
Nordic - email: | Tel. +46 340 69 06 69 Longevity REACH ;i;lzbeiZS‘g.:':'
Czech Republic: (R ECRCe ey | Tel. +420 558-987-613 "
China - email: (R EEEIEIC RN | Tel. +86 4008 799 765

For a full list of agents, distributors and representatives visit: [ NN e Ao )

— pickering L 10 pickeringrelay.com



High Voltage SIL/SIP Reed Relays - Series 104

10 Key Benefits of Pickering Reed Relays

Key Benefit

Instrumentation Grade
Reed Switches

Pickering Reed Relays

Instrumentation Grade Reed Switches
with vacuum sputtered Ruthenium
plating to ensure stable, long life up to
5x10E9 operations.

Typical Industry Reed Relays

Often low grade Reed Switches with
electroplated Rhodium plating resulting
in higher, less stable contact resistance.

Formerless Coil
Construction

Formerless coil construction increases
the coil winding volume, maximizing
magnetic efficiency, allowing the use of
less sensitive reed switches resulting in
optimal switching action and extended
lifetime at operational extremes.

Use of bobbins decreases the coil
winding volume, resulting in having
less magnetic drive and a need to use
more sensitive reed switches which
are inherently less stable with greatly
reduced restoring forces.

@ (\3\»\)

Pickering former-less coil

Typical industry coil
wound on bobbin

Magnetic Screening

Mu-metal magnetic screening (either
external or internal), enables ultra-high
PCB side-by-side packing densities with
minimal magnetic interaction, saving
significant cost and space. Pickering
Mu-Metal magnetic screen - interaction
approx. 5%

Lower cost reed relays have minimal
or no magnetic screening, resulting in
magnetic interaction issues causing
changes in operating and release
voltages, timing and contact resistance,
causing switches to not operate at their
nominal voltages. Typical industry
screen - interaction approx. 30%

-
X-Ray of Pickering X-Ray of typical
mu-metal industry
magnetic screen magnetic screen

o

SoftCenter™
Technology

SoftCenter" technology, provides
maximum cushioned protection of the
reed switch, minimising internal lifetime
stresses and extending the working life
and contact stability.

Transfer moulded reed relays (produced
using high temperature/pressure),
result in significant stresses to the glass
reed switch which can cause the switch
blades to deflect or misalign leading to
changes in the operating characteristics,
contact resistance stability and operating
lifetime.

Pickering Typical industry
soft center thermo-setting
protectionof hard moulded protection
the reed switch of the reed switch

(5]

100% Dynamic
Testing

100% testing for all operating
parameters including dynamic contact
wave-shape analysis with full data
scrutiny to maintain consistency.

Simple dc testing or just batch testing
which may result in non-operational
devices being supplied.

Dynamic Contact Resistance Test

e Operate

mm= Release

Contact Resistance

Coil Voltage

0

100% Inspection
at Every Stage of
Manufacturing

Inspection at every stage of
manufacturing maintaining high levels
of quality.

Often limited batch inspection.

Stress testing of the manufacturing
processes, from -20 °C to +85 °C to
-20 °C, repeated 3 times.

Rarely included resulting in field failures.

100% Thermal
Cycling
-20°C
Flexible manufacturing processes allow | Mass production: Usually large
Flexible quick-turn manufacturing of small batch sizes and with no quick-turn (‘ '\
Manufacturing SEIEES manufacturing. wmm)
Process ~

Custom Reed Relays

Our reed relays can be customized
easily, e.g. special pin configurations,
enhanced specifications, non-standard
coil or resistance figures, special life
testing, low capacitance, and more.

Limited ability to customize.

Lt

10

Product Longevity

\_

Pickering are committed to product
longevity; our reed relays are
manufactured and supported for
more than 25 years from introduction,
typically much longer.

Most other manufacturers discontinue
parts when they reach a low sales
threshold; costing purchasing and R&D
a great deal of unnecessary time and
money to redesign and maintain supply.

Product
25+Years

Longevity

pickering L

_L_

[Nelalaslola=Riaiielanst:10lolaReloRieH pickeringrelay.com/ 10-key-benefits
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ﬁ’ STB10OLN8OKS
” life.augmented

N-channel 800 V, 0.55 Q typ., 8 A MDmesh™ K5
Power MOSFET in a D2PAK package

Datasheet - production data

Features
Order code Vs Rops(on) max. Ip
STB10OLN8OK5 800V 0.63Q 8A
. Industry’s lowest Rpgon) X area
e Industry’s best figure of merit (FoM)
e Ultra-low gate charge
e 100% avalanche tested
D2PAK e  Zener-protected

Applications

Figure 1: Internal schematic diagram e Switching applications

D(2, TAB) Description
This very high voltage N-channel Power
MOSFET is designed using MDmesh™ K5
technology based on an innovative proprietary
vertical structure. The result is a dramatic
reduction in on-resistance and ultra-low gate
charge for applications requiring superior power
density and high efficiency.
O
S(3)
NG1D2TS3Z
Table 1: Device summary
Order code Marking Package Packing
STB10LN8OK5 10LN8OK5 D’PAK Tape and reel
February 2016 DocID027750 Rev 2 1/16

This is information on a product in full production. www.st.com
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STB10LN8OKS

Electrical ratings

1

3

Electrical ratings

Table 2: Absolute maximum ratings

Symbol Parameter Value Unit
Ves Gate-source voltage +30 \%
Ip Drain current (continuous) at Tc = 25 °C 8 A
Ip Drain current (continuous) at Tc = 100 °C 5 A
Io® Drain current (pulsed) 32 A
Prot Total dissipation at Tc = 25 °C 110 W
dv/dt @ Peak diode recovery voltage slope 4.5 ’
Vins
dv/dt ® MOSFET dv/dt ruggedness 50
Tj Operating junction temperature range
' perend ] P d - 55 10 150 °C
Tstg Storage temperature range
Notes:
Bpyise width limited by safe operating area.
@isp <8 A, difdt < 100 A/ps; Vis peak < V(grypss
(S)VDS <640V
Table 3: Thermal data
Symbol Parameter Value Unit
Rihj-case Thermal resistance junction-case 1.14 °C/W
Rinj-pcb" Thermal resistance junction-pcb 35 °CIW
Notes:
B\when mounted on FR-4 board of 1 inch? ,20zCu
Table 4: Avalanche characteristics
Symbol Parameter Value Unit
| Avalanche current, repetitive or not repetitive (pulse width 27 A
AR limited by Tjmax) '
Exs Single pulse avalanche energy (starting Tj = 25 ° C, 240 mJ

Ib = lar, Vpp =50 V)

DocID027750 Rev 2
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Electrical characteristics STB10OLN80K5
2 Electrical characteristics
Tc =25 ° C unless otherwise specified
Table 5: On/off-state
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
V@erypss | Drain-source breakdown voltage | Ves=0V, Ip =1 mA 800 \Y
Ves= 0V, Vps = 800 V 1 HA
lbss Zero gate voltage drain current Ves =0V, Vps = 800 V 50 uA
Tc=125°C
less Gate body leakage current Vps=0V,Ves=+£20V +10 | pA
Veswy | Gate threshold voltage Vps = Vgs, Ip = 100 pA 3 4 5 \%
Rpsen) | Static drain-source on-resistance | Ves=10V,Ip=4 A 0.55 | 0.63 Q
Table 6: Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Ciss Input capacitance - 427 - pF
Coss | Output capacitance xzz Z éo\? V. f=1MHz, - 43 - pF
Ciss Reverse transfer capacitance - 0.25 - pF
co(")(l) Equivalent capacitance time i 72 i bF
related Vps =010 640V, Vgs=0
Coten® :Ee(?;tlgglent capacitance energy | V 27 i oF
Ry Intrinsic gate resistance f=1MHz,Ipb=0A - 7 - Q
Qg Total gate charge Vpp =640V, Ip =8 A - 15 - nC
Qgs Gate-source charge Ves= 10V - 4.2 - nC
See Figure 16: "Test
Qqa Gate-drain charge circuit for gate charge . 9 . nC
behavior"
Notes:

4/16

DTime related is defined as a constant equivalent capacitance giving the same charging time as Coss when Vps
increases from 0 to 80% Vpss

(Z)Energy related is defined as a constant equivalent capacitance giving the same stored energy as Coss when
Vps increases from 0 to 80% Vpss

Table 7: Switching times

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
taon) Turn-on delay time Vop=400V, Ipb=4A Rc=470Q - 11.8 - ns
t; Rise time Ves =10V - 10 - ns
) . See Figure 15: "Test circuit for j j
G Turn-off delay time resistive load switching times" 28 ns
. and Figure 20: "Switching time
tf Fall time waveform" - 13 - ns

DocID027750 Rev 2
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STB10LN8OKS

Electrical characteristics

3

Table 8: Source-drain diode

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp Source-drain current - 8 A
@ | Source-drain current i
Ispm (pulsed) 32 A
VSD(Z) Forward on voltage lsp=8A, Vags=0V - 1.5 \Y
tr Reverse recovery time Isp = 8 A, di/dt = 100 Alps, - | 350 ns
Qn Reverse recovery charge | Voo =60V - 3.9 uc
See Figure 17: "Test circuit for
lrrm | Reverse recovery current | inductive load switching and - | 225 A
diode recovery times"
trr Reverse recovery time Isp = 8 A, di/dt = 100 Alus, - | 505 ns
Qr Reverse recovery charge | Voo =60V, Tj= 150 °C - 5 uc
See Figure 17: "Test circuit for
lrem | Reverse recovery current | inductive load switching and - 20 A
diode recovery times"
Notes:
Bpyise width limited by safe operating area
@pyised: pulse duration = 300 p s, duty cycle 1.5%
Table 9: Gate-source Zener diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vereso | Gate-source breakdown voltage les== 1mA, I[p=0A 30 - - \Y,

The built-in back-to-back Zener diodes are specifically designed to enhance the ESD

performance of the device. The Zener voltage facilitates efficient and cost-effective device
integrity protection,thus eliminating the need for additional external componentry.

DocID027750 Rev 2
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Electrical characteristics STB10LN8OK5

2.2

6/16

Electrical characteristics (curves)

Figure 2: Safe operating area Figure 3: Thermal impedance
Io GIPG021 K83BSOA K——— GC:
(A)| Operation in this area is Al ERi=
limited by Ros(en 16=0.5 s Z
X
o0t —
t,=10 us 5:(:__1__//:/
101
t,=100 us < Zyp = K'Rypjc
> 5=tT
10° t =1 ms
’ <A Ne=005 Jt LI
- =002 b
° t,=10 ms T
TjS_'I 50° C P A 5=0.01 }
) T=25°C SINGLE PULSE
10" single pulse 102 (1L
107 10° 10" 102 10 Vs (V) 10°10¢  10° 102 107 tfs)
Figure 4: Output characteristics Figure 5: Transfer characteristics
| D GIPG1510201512450C ID GIPG151020151241TCl
i’ | ] “ (11
Ves=MV| __—1 Vps=20V —T |
15 15
Vgs=10V V=9V
/ /4//
10 —] 10
/d Ves=8V
)
5 ] 5
/// Ves=7V
—T | | V=6V
0 ‘ GS 0 e
0 4 8 12 16 V ps(V) 5 6 7 8 9 10 as(V)

Figure 6: Gate charge vs gate-source voltage Figure 7: Static drain-source on-resistance

Vgs GIPG151020151235QVG Vpg Ros(on) GIPG251120151220RID
W[ Vos V) @ ‘ ‘
12 \
\ | Vpp=640V 600 Vgs =10V
Ib=8A
10 \ ° 500 07
8 400
/ \ 06
6 \ 300 e
\ ml
4 / / \\ 200 05
2 100
/ \
0 0 0.4
0 5 10 15 Q, (nC) 0 2 4 6 8 b (A)

3

DoclD027750 Rev 2




STB10LN80OK5 Electrical characteristics
Figure 8: Capacitance variations Figure 9: Normalized gate threshold voltage
Vs temperature
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Figure 10: Normalized on-resistance vs
temperature
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Figure 11: Normalized V@grypss VS temperature
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Figure 12: Output capacitance stored energy Figure 13: Source-drain diode forward
characteristics
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Electrical characteristics

STB10OLN80K5S

Figure 14: Maximum avalanche energy vs starting T,
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Test circuits

STB10LN8OKS

3

Test circuits

t circuit for gate charge

Figure 15: Test circuit for resistive load
switching times

Figure 16: Tes

D.UT.
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Figure 17: Test circuit for inductive load Figure 18: Unclamped inductive load test
switching and diode recovery times circuit
1
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Figure 20: Switching time waveform

Figure 19: Unclamped inductive waveform
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Package information

S

TB10LN8OKS5

4

4.1

10/16

Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.

ECOPACK® is an ST trademark.

D’PAK package information
Figure 21: D?2PAK (TO-263) type A package outline
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E
E/2_|
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”
e
LZ —
|
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SEATING PLANE

COPLANARITY A1

|

THERMAL PAD

GAUGE PLANE

0079457_A rev22
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STB10LN8OKS

Package information

Table 10: D?PAK (TO-263) type A package mechanical data

mm
Dim.
Min. Typ. Max.
A 4.40 4.60
Al 0.03 0.23
b 0.70 0.93
b2 1.14 1.70
c 0.45 0.60
c2 1.23 1.36
D 8.95 9.35
D1 7.50 7.75 8.00
D2 1.10 1.30 1.50
E 10 10.40
El 8.50 8.70 8.90
E2 6.85 7.05 7.25
e 2.54
el 4.88 5.28
H 15 15.85
J1 2.49 2.69
L 2.29 2.79
L1 1.27 1.40
L2 1.30 1.75
R 04
V2 0° 8°

3

DocID027750 Rev 2
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Package information

STB10OLN80K5S

Figure 22: D?PAK (TO-263) recommended footprint (dimensions are in mm)
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STB10LN8OKS

Package information

4.2 Packing information

Figure 23: Tape outline

10 pitches cumulative
tolerance on tape +/- 0.2 mm

PO D P2

- » |

-

OO0 0®®OOOL® OO

For machine ref. only AO P D1
including draft and
radii concentric around BO

User direction of feed

User direction of feed

Bending radius

AM08852v1

3
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Package information STB10LN80OK5
Figure 24: Reel outline
T
— —
40mm min.
access hole
at slot location
c l A
_ _ _ _ _—jz4aN
’ T
Y
Tape slot G measured
in core for at hub
Full radius tape start
2.5mm min.width
3 (. L
AMOG038v1
Table 11: D?PAK tape and reel mechanical data
Tape Reel
mm mm
Dim. Dim.
Min. Max. Min. Max.
A0 10.5 10.7 A 330
BO 15.7 15.9 B 15
D 15 1.6 C 12.8 13.2
D1 1.59 1.61 D 20.2
1.65 1.85 G 24.4 26.4
F 11.4 11.6 N 100
KO 4.8 5.0 T 30.4
PO 3.9 4.1
P1 11.9 12.1 Base quantity 1000
P2 1.9 2.1 Bulk quantity 1000
R 50
T 0.25 0.35
23.7 24.3

14/16
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STB10LN8OKS

Revision history

5

3

Revision history

Table 12: Document revision history

Date Revision Changes
04-May-2015 1 First release.
Modified: Table 2: "Absolute maximum ratings”, Table 3: "Thermal
data", Table 4: "Avalanche characteristics", Table 5: "On/off-state",
Table 7: "Switching times" and Table 8: "Source-drain diode"
08-Feb-2016 2

Added: Section 3.1: "Electrical characteristics (curves)"
Datasheet promoted from preliminary data to production data
Minor text changes

DocID027750 Rev 2 15/16




STB10LN8OKS5

IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST
products before placing orders. ST products are sold pursuant to ST's terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the
design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2016 STMicroelectronics — All rights reserved

3

16/16 DocID027750 Rev 2




International

TR Rectifier

Microelectronic Power IC

HEXFET® Power MOSFET Photovoltaic Relay
Single-Pole, Normally-Open, 0-60V, 2.0A AC/4.0ADC

General Description Features

The PVG612A Series Photovoltaic Relay is a
single-pole, normally open solid-state relay that

Bounce-free operation

can replace electromechanical relays in many * High load current capacity
applications. It utilizes International Rectifier's = High off-state resistance
proprietary HEXFET power MOSFET as the output * Linear AC/DC operation
switch, driven by an integrated circuit photovoltaic = 4,000V._ . I/O Isolation
generator of novel construction. The output switch «  Solid-State reliability

is controlled by radiation from a GaAlAs light
emitting diode (LED) which is optically isolated
from the photovoltaic generator. * ESD Tolerance:

These units exceed the performance capabilities 4000V Human Body Model
of electromechanical relays in operating life, 500V Machine Model
sensitivity, stability of on-resistance, miniaturization,
insensitivity to magnetic fields and ruggedess.
The compact PVG612A is particularly suited for
isolated switching of high currents from 12 to 48
Volt AC or DC power sources.

Series PVG612A Relays are packaged in a 6-
pin, molded DIP package with either thru-hole or
surface mount (gull-wing) terminals. It is available
in standard plastic shipping tubes or on tape-and-
reel. Please refer to Part Identification information
opposite.

= UL recognized

Applications

= Programmable Logic Controllers

= Computers and Peripheral Devices Part Identification

= Audio Equipment PVG612APbF thru-hole

= Power Supplies and Power Distribution PVG612ASPbF surface-mount

= Control of Displays and Indicators PVG612AS-TPbF  surface-mount, tape
= Industrial Automation and reel

(HEXFET is the registered trademark for International Rectifier Power MOSFETS)

www.irf.com © 2015 International Rectifier Submit Datasheet Feedback May 04, 2015
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Electrical Specifications (-40°C < Ta < +85°C unless otherwise specified)

INPUT CHARACTERISTICS Limits Units
Minimum Control Current (see figure 1) 5.0 mA
Maximum Control Current for Off-State Resistance @ Tp =+25°C 0.4 mA
Control Current Range (Caution: current limit input LED, see figure 6) 5.0-25 mA
Maximum Reverse Voltage (1mA max.) 6.0 \
OUTPUT CHARACTERISTICS Limits Units
Operating Voltage Range 0 to +60 V(DC or AC peak)
Maximum Continuous Load Current @ Tp = +40°C, 10mA Control
(see figure 1) A Connection 2.0 A (AC or DC)

B Connection 2.5 A (DC)

C Connection 4.0 A (DC)
Maximum Pulsed Load Current @ Tp =+25°C (100 ms @ 10% Duty Cycle)

A Connection 7.5 A (AC or DC)

B Connection 8.5 A (DC)

C Connection 15.5 A (DC)
Typical Thermal Resistance (Rthja, Junction-to-Ambient)

A Connection 79.1 (°C/W)

B Connection 112.2 (°C/W)

C Connection 81.0 (°C/W)
Maximum On-State Resistance @Ta =+25°C

For 1A pulsed load, 10mA Control (see figure 4) A Connection 100 mQ

B Connection 50 mQ

C Connection 35 mQ
Maximum Off-State Leakage @ 60V, TA =+25°C 1.0 A
Maximum Turn-On Time @TA =+25°C (see figures 7 & 8)

For 500mA, 50Vpc load, 10mA Control, 10mS pulse width 3.5 ms
Maximum Turn-Off Time @TA =+25°C (see figures 7 & 8)

For 500mA, 50Vpc load, 10mA Control, 10mS pulse width 0.5 ms
Typical Output Capacitance @ Vdd=50V, f=1MHz (see figure 2) 105 pF
GENERAL CHARACTERISTICS Limits Units
Minimum Dielectric Strength, Input-Output 4000 VRMS
Minimum Insulation Resistance, Input-Output, @ TA=+25°C, 50%RH, 100Vp¢ 1012 Q
Maximum Capacitance, Input-Output 1.0 pF
Maximum Pin Soldering Temperature (10 seconds maximum) +260
Ambient Temperature Range: Operating -40 to +85 °C

Storage -40 to +100

International Rectifier does not recommend the use of this product in aerospace, avionics, military or life support applications.
Users of this International Rectifier product in such applications assume all risks of such use and indemnify International
Rectifier against all damages resulting from such use.

www.irf.com © 2015 International Rectifier Submit Datasheet Feedback May 04, 2015
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Connection Diagrams

"A" Connection "B" Connection "C" Connection
1 AC or DC
U 1 6
WV } S S
= = LOAD
TN [ 2 }§
&1 S 3
5,0 900
“C” Connection I gp = 10mA 850 A" Connection
800 -
750 -
_ 4.0 fm = — e —— - - T 700 4
< ~ £ 650
£ T~ 8 600 -
5 3.0 { “B” Connection - 5 550 +
o I T 5004
g """"" - ] o 450+
3 2.0 - = § a0
X “A” Connection = I 8 350 ]
g g 30
1.0 1 150 :
100 -
50
0.0 T T T T 0 T T T T T
0 20 40 60 80 100 0 10 20 30 40 50 60
Ambient Temperature (C) Vpp Drain to Drain Voltage
Figure 1. Current Derating Curves Figure 2. Typical Output Capacitance
100 —
8+ -
90 | e
61 Lot
80 1 -
npn : e
al 704 A" Connection e
. - -
g 21 e 60+ L - -
= 5 -
g E 504" . PR R
5 1 1 1 —0 1 | | 1 ! c "B" Connection -t
(&) 40 | am ="
T 05 04 03 02 _qu 01 02 03 04 05 2 R
4 g 301 IR "C" Connection
4+ | LED=10mA 20 /
. Pused 25C 10 4
-8” 0 T T T T
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Voltage Drop Vpp Temperature (C)
Figure 3. Typical Linearity Characteristics Figure 4. Typical Normalized On-Resistance

www.irf.com © 2015 International Rectifier Submit Datasheet Feedback May 04, 2015
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CAUTION: provide current limiting |
so that 26 mA maximum steady-
state control current rating is =
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Figure 6. Input Characteristics (Current Controlled)

Figure 5. Typical Normalized Off-State Leakage
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Figure 8. Delay Time Definitions

Figure 7. Typical Delay Times

Submit Datasheet Feedback May 04, 2015
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Series PVG612APbF

Case Outlines

NOTES:
863 (340 1 DIMENSIONING & TOLERANCING PER ANSI  Y145M-1982,
[-A- ] 813 (320 ~ 2 CONTROLLING  DIMENSION:  INCH.
(4) (4) 3 DIMENSIONS ARE SHOWN IN MILLIMETERS (INCHES).
N = - -
i * = DIMENSION DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
6 5 4
647 (255 PROTUSIONS SHALL NOT EXCEED 025 (0100,
6.23 (249)
[ 2 3
5 *
165 (069 787 (3100
140 €055 *l l* 737 (290)
0.56 022 *
0.46 (018 342 (135)
318 (129
342 (139)
318 (129
4 JL 063 €025 965 (380)
0.39 (015 813 (320 0304 (012)
254 (100 | ‘ ‘ X
i [¢oes win - @[c[BOAO)] 0204 (008
01-2008 01
2?33 <§53§00>) NOTES:
n — | DIMENSIONING & TOLERANCING PER ANSI  Y14.5M-1982,
o 5 5 * (4] 2 CONTROLLING DIMENSION:  INCH
6 5 4 3 DIMENSIONS ARE  SHOWN IN  MILLIMETERS (INCHES).
6.47 (259 —
623 (245 DIMENSION DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
=) PROTUSIONS  SHALL NOT EXCEED 025 (010D,
! 2 3 ]
165 (065 7 T + 1003 (399
1.40 (055) 9,53 (37
101 (040) +
0.51 (020) T
- 342 (139
318 (125) Jo o 1
}7 } 6X
L4 04
063 (025 o 0.89 (039
039 L0 0304 012
£o4 (100> (@025 i @[ BOAC) 0204 coogy  OF
4X 01-2009 01

Note: For the most current drawing please refer to IR website at: http:/www.irf.com/package/

www.irf.com © 2015 International Rectifier
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Qualification information’

Qualification level Industrial
(per JEDEC JESD471 " guidelines)
Moisture Sensitivity PVG612APLF /A
Level PVG612ASPbF MSL4
PVG612AS-TPbF | (per JEDEC J-STD-020E & JEDEC J-STD-033C
RoHS compliant Yes

T Qualification standards can be found at International Rectifier's web site: http://www.irf.com/product-info/reliability
11 Applicable version of JEDEC standard at the time of product release

Revision History
Date Comments
¢ Added Qualification Information Table on page 6
¢ Updated data sheet with new IR corporate template

5/4/2015

International
TSR Rectifier

IR WORLD HEADQUARTERS: 101 N. Sepulveda Blvd., El Segundo, California 90245, USA

Data and specifications subject to change without notice
To contact International Rectifier, please visit http://www.irf.com/whoto-call/

www.irf.com © 2015 International Rectifier Submit Datasheet Feedback May 04, 2015
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ESMIT-4180/C @ sumida

CBM5D33

Description
e Reference Design in Freescale HV/EV Battery Management
e Low Profile
¢ Qualified to AEC-Q200
¢ High Voltage Isolation 3750Vrms
e Operating Temperature: -40°C to +105°C

e Optimize Core Material for low temperature operation
e For BMS - low voltage applications <less than 100v of working voltage>

Applications

e Automotive applications (AEC-Q200 only of reliability test)
*There is a difficult case to cope with your request for the use of automotive application.

e Industrial applications

Dimension —mm [inch]

‘ [2. 54 A 3.5 Max. 5.2 Max.
0. 100 0.138] 205] -
: - e Stamp * Date code

Date code—

]

Supplier P/N—

.1 Max.
0. 280]

supplier logo—f

0.50

L ‘ [0.020]

Recommended land pattern - mm [inch] Schematics (Bottom)

L 4 147

[ :155]_'] ['_ [.035]

0 UL ®

Note : This specification is subject to change without notice. Please contact your nearest sales office for updated information when placing an order.

www.sumida.com
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CBM5D33

Electrical Characteristics @ 25°C

PARAMETER CONDITIONS VALUE UNITS TOLERANCE
Inductance (OCL) 100 kHz, 0.01 V, (1-2) 125 uH Min.
Inductance (OCL) 100 kHz, 0.01v, (1.2), -40°C 120 uH Nom.

(1-2) 0.25 Q Max.
DC Resistance (DCR)
(4-3) 0.25 Q Ma.
1 sec, (1-4)
Dielectric Breakdown Isolation )
) ) Max Leakage current 3750 Vrms Min.
(equivalent to 1 min, 3000 Vrms)
0.5mA
Operating Temperature -40 to +105 °C Nom.
Soldering Reflow Profile
I o) Heat Endurance I o) Temperature Chart
300 7 300
250 245'C PERK

200
150 7
100

0 60 120 180 240 300 T (s)

E For sales office information, please click here to visit our website.

Note : This specification is subject to change without notice. Please contact your nearest sales office for updated information when placing an order.

www.sumida.com
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Spec. No. : S—0227—6427

TO: ADI LT8315 Date of application
2019 03 13
(year) (month) (day)

Approval Sheet

B Part number : PS15—195

I Document attached O No Yes (See Below)
* Scope and Precautions S-074-1511 %k
%k %
%k %k
%k %k

B Tick the relevant box “ 7
New product / New specification
O New part(s) is added to approved specification
O Revision of approved specification

I Note

This specification will be considered accepted upon receipt of your order.

Sales
Approved by
Sumida America Components Inc.

Approval : Salesman:

G 2019.03.12

T NELSON JIANG
Epl

Check: Design:
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Customer : Specification Type
ADT LT8315 (Change History) RM6 B
Change
Mark Change Date Request No. Change content Requested by
Note:

Creation Date :

12th. Mar. , 2019

ADI Part Name

(Customer Part Name) PS15-195

Approved by | Checked by

R&D

Type Code 15364

WEIL

SHAOHONG YUNXTIA

ZENG

JIANG Trial Drawing

ZHIMING
QN

15364—T002
No.

Spec. No.
S—0227—6427
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. . . Type
Specification RM6 B

1. Scope & Precautions
Refer to S-074-1511.

2 . Appearance
2-1.Dimensions (mm)

19. 0 Max. 16. 0 Max. 5.08+0.3 . 2.0+0.3
| 12 7 = —— -
e \ S
= +l
o Lo N
. . N
S ‘ = X
N | a )
1 6 =1 q -
—
I L]
3.5+0.5
%% The dimension of terminals don’t include the solder icicle.
% Dimension without tolerance is reference value.
% “X” indicates no terminal.
% Pin pitch shall be measured at the root of terminal.
2-2. Stamp 2-3. Recommended land pattern(mm)
5. 08 2.0
12 7 o & bbb
12 7
<
195 EEEZ*%“'Date Code N
Lo
1 6
oo co—1!
6
3. Coil specification
3-1. Schematic
3 . RoHS
Np 2 " 12 compliance
Cd:Max. 0. 01wt%
1 Ns(12V @0. 5A) others:Max. 0. 1wt%
4 . 10
Naux
6
“@®” Indicates the same polarity.
Note: Spec. No.
S—0227—6427

2/3
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Specification

3-2.Electrical characteristics(at25°C)

Type
RM©6 B

Item Pin Specification Measuring conditions
Inductance (1-3) 4500 x HE10% within 10kHz/0. 1V
Leakage inductance (1-3) 70 u H Max. T1202T21361Y2

(1-3) 14.5Q Max.
D.C.R. (12-10) 4.8Q Max.

(4-6) 5.3Q Max.
Turns ratio Np/Ns/Naux 3:1:1

Withstanding voltage

(Np, Naux) —Ns

DC 3000V, 1Second

1. OmA

Rated current

(1-3)

0.4A DC

* The rated current applied on this coil causing its initial inductance roll off 20%.

4 . General characteristics

4-1.Storage temperature range

4-2.Operating temperature range :

—40C ~ +125C

—40C ~ +125C (Including coil’ s temperature rise)

Note:

Spec. No.
S—0227—6427
3/3
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SUMTDARY it D3 FAKEDH & 1R H COMMON SPECIFICATION

£ o@ & &

Scope and notes of SUMIDA products

1.

LA AAAREZ OFLHANAE L, AR TORME, MEEAZRIET 2 b0 TY, MAIICERL T, A I o8-mic
FEAE U IRRE TR, #ERR A 1T > TL 728 W, iRFHTER LTI, ki KIERS . BELRFES A (BEEBIREIL.
BEREE 2 &) OFBHN TRV =S E T L OB W LET,

The specification expresses the quality and characteristic of the part as individual product

When designing, please make sure the using condition is within the maximum rated current and operation
guarantee conditions (working voltage, working environment etc.). Before use, please be sure to
evaluate and check their operations after assembled.

W S XA AR S FTRE T8, EHICES LTk, BRHRGEHEAR 2 2 72 0 K S IS+ 7e Thigt &
BEWN-LET, RiHMELZE A TITHEHA SN, £ORICHEAE LIl oilE, Kilz>un»Tix
ettt & L CEEZANVEY A,

The part can be used for various electronic devices, When use, please make sure not to exceed
the guarantee specifications. Sumida shall not be liable for any defect of equipment due to
your improper use

- NARCMPEIC B 2 5 2 5 FTREMED & 2 BBk SR . MTZE T HTRERR . MR, PR SO RSE L b S

B I SR S 5613, SR EMICBVEDE TSV,

Tz, SRR SRV, FRIEHAEEZB L TER SN GE, SBHEgsi o0 F, HEN
FBELTHEMLT UZFOHFEEZHANVETADT, TOITTHETFIW,

In the event the part is used in vehicle equipment, aerospace equipment, transportation equipment
medical equipment or an equivalent which may affect human life and property, please be sure to consult
with Sumida sales or business office

When the usage conditions are not satisfied or exceeded, Sumida shall not be liable for any

accident & damage due to your improper use

YA AR S R 0 5 S O I & i SO TR R A IR T 2 5B I 4 EIC BT DS, FRCES
TRIEE G E BT 2ET 2T L TES N,

When exporting or offering the products and technical information described in this specification

to exporters or nonresidents, please comply with the laws and regulations concerning the relevant

country, especially security export control.

. PRAEERN O ZHEATH - TH ., MoEhm & OMAE DI L DRENER Ik, ZafREFRREDT AT L LD

EIRIR A U CHE ET L9 BBV LET,
Even the part is used within the guaranteed value, please also overall consider prevention of
malfunction by combining with other parts and security protection measures when design.

6. #EA LOTEEEH

Attention for use

6-1. EanlTmii. 208, KR T, BB, RN X SNB5 OEROENERE CHRE L T T &,

Do not keep the part in the environment such as high temperature, high humidity, water drop falling,
dust, corrosive gas, external shock.

6-2, ERALOIE TORELHER IR N, NTREAIE, BHEOBNNH Y FTOTEE L TF S,

Always handle the part with care to avoid dropping or messy handling or bulk stacking which may
cause damage

6-3. FIRICEVIZAZMSIURNSLILLETOT, i FICEHEFZMARNT ISV,

Do not touch terminals/electrodes directly with bare hands as hand secretion may inhibit soldering
Always ensure optimum conditions for soldering

HAEE%5 Spec. No.

S—074—1511
1/2

@ sumida
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COMMON SPECIFICATION

6-4, Y ~OMWMER A b U AIWHROIFERIZ 720 3O T, SN2 L HICLTFEN,
Excessive stress to the terminals/electrodes may cause disconnection, so do not touch the
terminals/electrodes

6-5, M RN —ADT ZEIE, & TV v MERIZIZATEMAITZ L TFI,
Please ensure that all terminals/electrodes and case lugs of the part are completely soldered
onto PCB.

66, PEATRIIALMT 77 v 7 ACEIVEEINRZNE S| AETRIZEE LTIV,
Ensure the tuning core (slug or cap) of the part is not fixed by the solder flux during
your production process

6-7, EAMOWHIILARNVTTEN, b L, WS BEa 130 TS0,

Refrain from rinsing the part. If necessary, please consult with Sumida sales or business office.

6-8. 7V v MEMGERFFOBRIL. WX ) o M IESRE A~ OB E BT TR &V,

When designing a printed circuit board, avoid arranging the part near the edge of the PCB.

6-9. SMDIESAh 2 otk Bk S a5 A . B EAVE TEZERTHE . v U A== fEI LTS
'y 7 & T A ZAMRER ) ANV 2 A T2 L TS E S, AV et & it AV ~E R
YU A= — ORGSR L BBEL TRV A BYNCEBRGI TERW I ENBENTZLET,
When SMD parts are mounted on the board, please confirm the external dimensions of the part
and select the optimum nozzle (tip diameter) for picking & placing. If the nozzle (tip diameter)
and the part’s external dimensions do not match the recommended adsorption condition of the
mounter maker, the part adsorption cannot be performed properly.

6-10, BEHSMD = A /UIZHBIFEEZ LI CRF ENTOET O T, FITATEDOREITRY FVICERE L TTF IV,

Sumida SMD coils are designed for automatic mounting. Please be careful if soldering by hand

6-11, A /A% HEFEEIN D551, BHE DT ~OBMMEZ BT T I,
Flo, mtrE A FELTHEHLRWT TN,
Do not touch any exposed winding part (enameled wire) and avoid using terminals/electrodes
as a conductor guide in automatic mounting

6-12, MEELRESEDL A N—=F FT AT, BERIZ N7 A 62mll FEETERGEFE2 L TR0,
When using Sumida high voltage inverter transformer, please design the conductor 2mm or
more away from the transformer.

6-13. Fi#ET HEBRE COM M ITEET <720,

Do not use the part in dew condensation environment

6-14, EPREORE CHEMT258ITREZLIC L VBT RN NH Y ETOTHEEEZBBENLET,
Please note that dew condensation may occur due to temperature change, when the part is used
in a sealed condition.

6-15, SERSLIXESE B YD Y 72 522 ViR (R 15°C~35°C) HIE (B 25% ~85%) DRNERET TIRE L.
WAL 6 » HALUNIZZHR W25 Ko BEWW - LET, A% 6 » A B TOITHERIZE LTI,
HANCERALE ETM E TRBWAbE TSIV,
Please keep the part in an indoor environment with normal temperature (15°C to 35°C) and normal
humidity (25% to 85%) not exposed to direct sunlight, and use it within 6 months after delivery
Please contact Sumida sales in advance for using the parts which stored beyond 6 months after delivery.
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Flyback Transformer for LT8316

PQ2620 (11328-T060 /11328-T061 /11328-T073 /11328-T074 /11328-T078 /11328-T086)
RM6B (15364-T008)
CEEH178 (11338-T195)

(
CEFD2010 (00399-T239)

Descriptions

Transformer associates LT8316 reference design which is a 600VIN Micropower No-Opto

Isolated Flyback Controller

Environmental RoHS compliant without exemption, REACH compliance
PQ2620: size 31 x 28.5 x 23.5 (H) mm max. PIN type

RMG6B: size: 20 x 19 x 16 (H) mm max. PIN type

CEEH178: size 1920.5 x 17.440.6 x 8.6+0.5 (H) mm SMD type
CEFD2010: size 21 x 21.5 x 11.8 mm max. SMD type

Terminal platings: Matte Tin and thickness = 8um

Moisture Sensitivity Level (MSL) 1

Unlimited floor life at < 30°C /85% relative humidity

Operating temprature range: -40°C to 125°C (ambient + Temp rise)
Storage temperature range: -40°C to 125°C

Recommended reflow condition as max temperature 245°C withstand no longer than
40 seconds

Applications

Isolated Telecom, Automotive, Industrial, Medical Power Supplies
Isolated Off-Line Housekeeping Power Supplies

Electric Vehicles and Battery Stacks

Multioutput Isolated Power Supplies for Inverter Gate Drives

Typical Application

PQ2620 g

oS

RM6B =

CEEH178

CEFD2010

16V|y to 600Vy Isolated 12VoyT Supply Efficiency
Wy )
LA | -
: e i i [
T |elogl 5 L . = e e
= | T™ T | e AT
= = ¢ K
= 10k =3 =By
Yin BIAS ] = % "
ENANVLO DM v & i
INTV, B 3mA T0 B00mA [V = 20V C e
[H m Vim = —— Vg =BV
—— TR 108k 2 £.9% 30mA T0 34 (Vg = 50V) L RN
: ¢ A SOmA T0 4A [Vyy = 160V 0 BI0V) g 32N
SMODE - M1 ol 1 1 [ Viay = EO00Y
= iz o 1 2 3 4 &5 E
SENSE LOAD CURRENT (&)
20k

Note: This specification is subject to change without notice. Please contact your nearest sales office for updated information when placing an order.



Flyback Transformer for LT8316

(11328-T060 /11328-T061 /11328-T073 /11328-T074 /11328-T078 /11328-T086)
(15364-T008)

PQ2620
RMé6B

CEEH178 (11338-T195)
CEFD2010 (00399-T239)

PQ2620

12

—

T060

=l

veimbew

Stamp and Top View

(23

+—Date Code

Stamp with last 4 digits of PN
Such as T060 or TO78, T080...

25.4

8-3.81

2-7.62

44810

S aGae

Land Pattern — [mm]

—

Schematic
11328-T061
8, 9

Ns
1Vout with
20s
10, 11

23.5 Max.

@ sumida

L
_ U
|
|

| -
|

20.6%0.1

[T

T
|

* Pin pitch shall be measured
* Dimension without tolerance

Dimension - [mm]

7.62

|
!

!
_-_!_._
!
|
I

at the root of teminal.

is reference value.

All “@” Indicates the same polarity

Naux
1Voutd 100m

5

5

Naux
12Vow@ 100ma

Naux
12Vouz@ O.lzmi

6

Schematic
11328-T078

o, 9

Ns
12Vout #ith 3 Q4

10, 11

Schematic
11328-T080
8, 9

Ns
24Vout with 154

10,11

Schematic
11328-T074
8, 9

Nz
12Vout with 3.04

10,11

Nawx
135Veutd 50m4

6

1
»

18-260Vin

5

Naux

12Vouz@ Oz

6

Schematic
11328-T060

Schematic
11328-T073

38,9

Nz
S4vour with 0.74

10,11

Schematic
11328-T086

Note: This specification is subject to change without notice. Please contact your nearest sales office for updated information when placing an order.



Flyback Transformer for LT8316

Edited with the trial version of

[Z3Pro |

To remgve this notice, visit

@ sumida

RoHS

Compiance
G Max 001w0%
Others: M. 0 1wt

PQ2620 (11328-T060 /11328-T061 /11328-T073 /11328-T074 /11328-T078 /11328-T086)

RM6B (15364-T008)
CEEH178 (11338-T195)
CEFD2010 (00399-T239)

RM6B!

I T008 |Z|"|_ Date Code
T

Stamp and Top View of 15364-T008

5. 08 2.0
o & 66—
12 7

&

s
N

1 o0 o @] 96—

Land Pattern — [mm]

CEEH178

StampeDate code

T195 =<}

Stamp and Side View of 11338-195

20. 0 Max.

19. 0 Max. 16. 0 Max. 5.08*0.3 2.0+0.3
7 ,:J‘__‘& 7 12
w
| S
+1
w| -
S 3
- e w
6 ‘E&ﬁ 6 —
—]
3.6*0.5

* The dimension of terminals don’t include the solder icicle.
* Dimension without tolerance is reference value.

* “X” indicates no teminal.

% Pin pitch shall be measured at the root of terminal.

Dimension - [mm]

3 -
_ 2 . 12
Np (21-290V4C)
: NS(5V @ 14)
4 < E 510

Naux (12V@20ma)
6

Schematic 15364-T008 -- All “®@” Indicates the same polarity

The white dot marking indicates Pin#l
10-2.5*0.2

1 6

AL

17.4+0.6 8.6*0.5

4 Hi—{—1+t

TR

120 [

19+0.5
20.0
23.6%1.0

12-0.8

* The dimension of termimals don’t inclule the solder icicle.
* Dimension without tolerance is reference value.

* Termirals coplamarity: Product

" Terminal coplanarity Max. 0. 1mm

Dimension - [mm]

Note: This specification is subject to change without notice. Please contact your nearest sales office for updated information when placing an order.



Flyback Transformer for LT8316
(11328-T060 /11328-T061 /11328-T073 /11328-T074 /11328-T078 /11328-T086)

(15364-T008)

PQ2620
RMé6B

CEEH178 (11338-T195)
CEFD2010 (00399-T239)

25.5
18.5

Land Pattern — [mm]

rooooog
O

g 2S
(00000

CEFD2010
1201 E E 'K
Sumida
T238
===,
A

Date Code

Stamp and Top View of 00399-T239

pooC— §

3.0

23.6

1.3

gooo0—

29.6

Land Pattern — [mm]

¥p(100~400¥in)2

3

(¥)@) sumida

Schematic
11338-T195

10
Ns(7V @A)
2 8

All “@” Indicates the same polarity

10-3.0X0. 15

. 11.8 Max.
7z

11

21.0 Max.

12 7
k]
wl =
&
3
o

»
1 6

Dot indicates pin#l

6

| 12-0. 7X0.4

* The dimension of teminals don’t include the solder icicle.
* Dimension without tolerance is reference value.
* Terminals coplanarity:

Product

90v-

Np

300Vin

0. 15mm Max.

Nz
6.8V with 0.4A

g

Schematic 00399-T239 All “@” Indicates the same polarity

12

Note: This specification is subject to change without notice. Please contact your nearest sales office for updated information when placing an order.
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@ sumid
Flyback Transformer for LT8316 Sumiaa

PQ2620 (11328-T060 /11328-T061 /11328-T073 /11328-T074 /11328-T078 /11328-T086)
RM6B (15364-T008)
CEEH178 (11338-T195)

(
CEFD2010 (00399-T239)

Electrical Characteristics (at 25°C unless otherwise specified)

Primary Lpri (uH) Leakage Inductance (uH) DCR (mq)
Core Sumida
Type PN Measuring Measuring Measuring
PIN Spec (uH . PIN Spec (puH . PIN Spec (mQ .
pec (uH) Conditions pec (uH) Conditions pec (mQ) Conditions
(1-3) 470 Max/380 Typ
670 +10% 8.0 max 100kHz /1V .
11328-T078 (3-1) within 100kHz /1V (3-1) (4.0 Typ) Tie (5+6+8+9+410+11) (8,9-10,11) 11 Max/9 Typ Tie (8+9, 10+11)
(5-6) 150 Max/125 Typ
(1-3) 470 Max/380 Typ
670 +10% 100kHz 6.0 max 100kHz /0.1V .
11328-T080 (1-3) within /0.1v (1-3) (3.0 Typ) Tie (5+6+8+9+10+11) (8,9-10,11) 62.5 Max/50 Typ Tie (8+9, 10+11)
(5-6) 156 Max /120 Typ
(1-3) 675 Max/585 Typ Tie (2+3, 4+5)
670 £10% 100kHz 7.0 max 100kHz /0.1V "
11328-T073 (1-3) within J0.1V (1-3) (3.5 Typ) Tie (5+6+8+0+10+11) (8,9-10,11) 186 Max/155 Typ Tie (8+9, 10+11)
(5-6) 225 Max/195 Typ
o (1-3) 660 Max/550 Typ
[
[ 800 +10% 10 max 100kHz /1V .
3 11328-T060 | (1-3) within 100kHz /1V (1-3) (4.8Typ) Tie (5+6+8+9+10+11) (8,9-10,11) 10 Max/8 Typ Tie (8+9, 10+11)
o (5-6) 530 Max/440 Typ
(1-3) 265 Max/220 Typ
600 £10% 100kHz 5.2 max 100kHz /0.1V .
11328-T061 (1-3) within /0.1V (1-3) (3.4Typ) Tie (5+6+8+0+10+11) (8,9-10,11) 53 Max/43 Typ Tie (8+9, 10+11)
(5-6) 140 Max/115 Typ
(1-3) 114 Max/95 Typ
500 +10% 100kHz 7.0 max 100kHz /0.1V .
11328-T074 | (1-3) within 10.1v (1-3) (3.5 Typ) Tie (5+6+8+5+10+11) (8,9-10,11) 12.5 Max/9.0 Typ Tie (8+9, 10+11)
(5-6) 200 Max/160 Typ
(1-3) 96 Max/80 Typ Tie (2+3, 4+5)
70 £10% 100kHz 3.0 max 100kHz /0.1V .
11328-T086 (1-3) within /0.1V (1-3) (1.5 Typ) Tie (5+6+8+0+10+11) (8,9-10,11) 20 Max/16 Typ Tie (849, 10+11)
(5-6) 240 Max/200 Typ
(1-3) 4600 Max/3800 Typ
2]
o 1500 +10% 68 max 100kHz /0.1V
E 15364-T008 | (1-3) within 10kHz /0.1V | (1-3) (34 Typ) Tie (4+6+10+12) (12-10) 43 Max/36 Typ
(4-6) 600 Max/500 Typ
ﬁ (1-3) 3000 Max/2500 Typ
fu 1000 +10% 34 max 100kHz /1V
E 11338-T195 (1-3) within 100kHz /1V (1-3) (17 Typ) Tie (5+6+8+10) (8-10) 60 Max/51 Typ
o (5-6) 420 Max/350 Typ
2 (2-3) 5760 Max/4600 Typ at 25C°
o
~ g . 2800 +10% 100kHz /1V ~ 26 max 100kHz /1V at 25C° } o
o 00399-T239 | (2-3) within at 25C° (2-3) (13Typ) Tie (4+5+9+10) (9-10) 195 Max/165 Typ at 25C
3 (4-5) 1560 Max/1300 Typ at 25C°

Note: This specification is subject to change without notice. Please contact your nearest sales office for updated information when placing an order.




© © @sumid
Flyback Transformer for LT8316 & = sSumiaa
PQ2620  (11328-T060 /11328-T061 /11328-T073 /11328-T074 /11328-T078 /11328-T086)
RM6B  (15364-T008)
CEEH178 (11338-T195)
(

Continue...
. Withstanding Voltage (V)
Core Sumida Turns Rate Isolation Target
Type PN Ratio Current Measuring Application Stamping
PIN Spec L
Conditions
Np : Ns :Naux 3.0ADC . 1.0mA . 100V-600V to 12V/3A T078
11328-T078 8:1:1 (3-1) Coil-Core AC 1000Vrms, 1S 50/60Hz Reinforced DC2817A
Np,Naux - Ns AC 3000Vrms, 1S
Np : Ns :Naux 2.0ADC N 1.0mA . - 7080
11328-T080 4:1:05 (1-3) Coil-Core AC 1000Vrms, 1S 50/60Hz Reinforced 100V-600V to 24V/1.5A
Np,Naux - Ns AC 3000Vrms, 1S
11328-T073 Ng ’l\ls ON;SUX 1'(3/_\3D)C Coil-Core AC 1000Vrms, 15 5;'/06"(;’:1 Reinforced | 100V—600V to 54V/0.7A 1073
Np,Naux - Ns AC 3000Vrms, 1S
8
[ Np : Ns :Naux 1.7ADC . 1.0mA . 140V-450V to 5V/7A T060
8 11328-T060 18:1:3 (1-3) Coil-Core AC 1000Vrms, 1S 50/60Hz Reinforced DC2593A
o Np,Naux - Ns AC 3000Vrms, 1S
Np : Ns :Naux 2.5ADC . 1.0mA .
11328-T061 Coil-C AC 1000Vrms, 1S B 200V-450V to 15V/2A Toel
5:1:1 (1-3) oil-Core rms, 50/60Hz asic 0 /
Np,Naux - Ns AC 3000Vrms, 1S
Np : Ns :Naux 2.0ADC . 1.0mA X _ T074
11328-T074 8:1:1 (1-3) Coil-Core AC 1000Vrms, 1S 50/60Hz Reinforced 100V—450V to 12V/3A
Np,Naux - Ns AC 3000Vrms, 1S
11328-T086 N‘LZT;?;“" 8'(51/_\3D)C Coil-Core AC 1000Vrms, 15 5%)./(:5"(;:1 Reinforced |  30V-260V to 24V/3A T086
Np,Naux - Ns AC 3000Vrms, 1S
8 Np : Ns:N 0.75ADC 1.0mA
§ p : Ns :Naux . N .0m . _ Toos
E 15364-T008 20:1:24 (1-3) Coil-Core AC 1000Vrms, 1S 50/60Hz Reinforced 25V—-450V to 5V/1A
Np,Naux - Ns AC 3000Vrms, 1S
0
= Np : Ns :N 0.9ADC 1.0mA
p : Ns :Naux . . .Om, .
I 11338-T1 Coil-C AC 1500Vrms, 2 B 100V-400V to 7V/2A T195
E 338-T195 14:1:1.7 (1-3) oil-Core 500Vrms, 2S 50/60Hz asic 00V-400V to 7V/.
o Np,Naux - Ns AC 3000Vrms, 25
o
3
~ Np : Ns :Naux 0.39ADC . 1.0mA . » 1239
E 00399-T239 6:1:07 (2-3) Coil-Core AC 500Vrms, 1S 50/60Hz Reinforced 90V-500V to 16.8V/0.4A
(u.')' Np,Naux - Ns AC 2500Vrms, 1S

Note: This specification is subject to change without notice. Please contact your nearest sales office for updated information when placing an order.
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Flyback Transformer for LT8316 <& — @ Sumlda

PQ2620 (11328-T060 /11328-T061 /11328-T073 /11328-T074 /11328-T078 /11328-T086)
RM6B (15364-T008)

CEEH178 (11338-T195)
CEFD2010 (00399-T239)

Typical Application Circuits
The LT®8316 is a micropower, high voltage flyback controller. No opto-isolator is needed for regulation. The device samples the output

voltage from the isolated flyback waveform appearing across a third winding on the transformer. Quasi-resonant boundary mode operation
improves load regulation, reduces transformer size, and maintains high efficiency.

94% Efficent Isolated 54V supply

91% Efficent Isolated 5V/7A Synchronous Flyback Converter

Vi,
20V TO 60OV ;
1 T
_I_‘ . 100 |.D ”“Z,é’v L o R T
s A P T . J¢ 1813 i
I 1 J ¥ - A ToF J_ D Vour'
47F I E3 1 [
= - u - Vour® e = ap 25 AN TOmATO 7A
= P 54V 1 -xﬁsm d
5 10k o1k = 1500,F
Vin BIAS 10k 2yF soml i 84S 258 2, T
83V D 2 A ) L]
ENLO hom = T siom < i
f Vour™ mwwﬁc . -%mk I S 330
INTVee < - T XL
= % %K 32 3mA TO 200mA (Vi = 20V) 3 T
4T LT8316. . 3 4mA TO 400mA {Viy = 50V) = [SMooE o :i— i x L7E308 =
= BmA TO 700mA (Vi = 100V TO 600V, 00 |4 NV,
T e I s ¥ " A f oo “‘1
= 10k IREG/SS _GND o 7Y
_M_|100u % J_ 1o0pF l a7 e
ve SENSE T1: SUMIDA 11328-T073 s i 0 oy T =
D1: BAV20WS-7-F T —-L_ = TH: SUMIDA 11328-T060
10k IREG/SS  GND D2: PDU340 = e = = = M sscusznﬂwss
i 50ma D3: SMB.188A 1M2: [PDORA:
D4: USTMFA B 0 B e
IWDOnF — J_ | D3 IN4148
- — — — D4: SMAJ2004

D5: CMMR1 08
D6: GMHZ52588

Ultra-Wide Input Range Non-Isolated 12V Buck Converter Non-solated 16.8V Gate Drive Supply

(Sumida Inductor type RPT129 designed into this reference)

To 5008 > s
20V T0 500 >, i
1vTo sowT = wn &2 J
A Mi: TKIPBOE Ir I < 1\0uF
01 02 = 10pF L1: SUMIDA RPT129NP-102MB 4.7uF L i e
»l »l BIAS ok b= o ATpF L5 XSRXTR
L) Lall 10k D1, D3: USTKFA m -
E WV ooutam—| |H D2 CMDSH2A = S ;l _ ke
215k 10uF e ™ Vi B o
— EN/UVLO DeM ‘
78316 ax | = kY
o sm—{'n: m e = VWA
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Ao eV 330nF 487k -|-
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Non-isolate 24V Buck Converter with Optional Undervoltage Lockout
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48 4k Pk l i s hm“wv—{

100 100k . 1 Vin 8IAS ;m 442k
T 423 ‘ 105

| T8t

50V
S
v ’!Lﬂff
[ i ! T o
NIV ORI el | A TO H00A (V= 200
70
3

47yF (78316 = - 7 0 00mA (Viy = 50V}

[
—
ot

20mA TO 1.5A (Vi = 100V TO 600V)
220mah

1T
§

STOEN9OKS
4

D2: PDS42004-13
S0ma D3: SMBJ188A
L D4 USIMFA

207
0F
s tomaTo200mA

>t
L)
B

S : iu i \ SENSE] AN T1: SUMIDA 11328-T080
- I ZE PN -7

Vot o D1: BAV2OWS-7-F)
2200F -%

| |_M§,,.
-II— g

For sales office information, please click here to visit our website.

Note: This specification is subject to change without notice. Please contact your nearest sales office for updated information when placing an order.
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HV-Symbol
4mm|
normally open switch and to master pcb
button cell'on sidepanel oD
q
Jd +3V3
+3V3
1Y K
3V_buttoncell 1 3 =i
2 i 113 . N
3V3 (3V) =z ] 3 current signal filter on master pcb
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TDK-Lambda PH-A Series

50W to 600W, 200 to 425VDC Input DC-DC Converters S ——

% & 0

Industrial COTS COMM

The PH-A series of isolated DC-DC converters operate from a wide range 200 to 425Vdc input and are available in multiple power levels from 50 to 600W.
Output voltages cover 3.3V to 48V and can be adjusted using the trim terminal by up to -60% to +20%. All models feature remote sense and remote on/off
and can be conduction cooled to a cold plate or mounted with an optional heatsink. The 300 and 600W models are certified to EN 62477-1 (OVC Ill) for use
in industrial robots connected to an incoming distribution panel, avoiding the requirement for an isolation transformer. These efficient converters are also well
suited for HYDC (High Voltage Direct Current) power transmission systems and renewable energy applications.

Features Benefits

+ Wide Range 200 to 425Vdc Input + Suitable for HVDC Applications

+ Baseplate Cooled + Can be Conduction or Convection Cooled (With an Optional Heatsink)
+-40 to 100°C Baseplate Temperature * Operates in Harsh Environments

+ Certified to IEC/EN62477-1 (OVC Ill) * No External Transformer Needed

+ Up to 93% Efficient + Easier To Cool In the End System

Model Selector

Output Adjustment Maximum Maximum Input Current (A) Efficiency (%) Overvoltage
Voltage (V) Range (V) Current (A)  Power (W) 280V input, 100% load 280V input, 100% load  Protection (%) @
PH75A280-3.3 33 2.97-3.96 15 49.5 0.22 83 130 - 200
PH100A280-3.3 33 2.97-3.96 20 66 0.29 83 130 - 200
PH50A280-5 5 4-6 10 50.0 0.21 86 125 - 150
PH75A280-5 5 4-6 15 75.0 0.32 86 125 - 150
PH100A280-5 5 4-6 20 100.0 0.42 86 125-150
PH300A280-5 ® 25-6 60 300.0 1.22 89 125 - 145
PH50A280-12 12 9.6-13.2 42 50.4 0.2 89 115- 145
PH75A280-12 12 9.6-13.2 6.3 75.6 0.31 89 115- 145
PH100A280-12 12 9.6-13.2 8.4 100.8 0.41 89 115 - 145
PH150A280-12 12 9.6-13.2 12.5 150.0 0.62 88 115- 145
PH300A280-12 12 48-14.4 25 300.0 1.22 89 125- 145
PH75A280-15 15 12-16.5 5 75.0 0.3 90 115- 145
PH150A280-15 15 12-16.5 10 150.0 0.6 90 115- 145
PH50A280-24 24 19.2-26.4 2.1 50.4 0.2 89 115 - 145
PH75A280-24 24 19.2-26.4 3.2 76.8 0.31 90 115- 145
PH100A280-24 24 19.2-26.4 42 100.8 0.4 90 115- 145
PH150A280-24 24 19.2-26.4 6.3 151.2 0.61 89 115- 145
PH300A280-24 24 9.6-28.8 12.5 300.0 1.2 90.5 125 - 145
PH600A280-24 24 14.4-28.8 25 600.0 233 93 125 - 145
PH75A280-28 28 224-30.8 2.7 75.6 0.3 90 115 - 145
PH150A280-28 28 224-30.8 5.4 151.2 0.61 90 115-145
PH300A280-28 28 11.2-33.6 10.8 302.4 1.2 91 125 - 145
PH50A280-48 48 38.4-52.8 1.1 52.8 0.21 89 115- 145
PH75A280-48 48 38.4-52.8 1.6 76.8 0.31 90 115 - 145
PH100A280-48 48 38.4-528 2.1 100.8 0.4 90 115-145
PH150A280-48 48 38.4-528 3.2 153.6 0.6 90 115 - 145
PH300A280-48 48 19.2-57.6 6.3 302.4 1.19 92 125 - 145
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Options Heat Sink Accessories
Blank M3 tapped mounting inserts HAQ-10T PH50A to 150A 25mm transverse fins
T 3.3mm non-threaded inserts HAH-10T PH300A and 600A 25mm transverse fins
HAH-15L PH300A and 600A 38mm longitudinal fins
Related Products
DC-DC Converters PH-A series 1200W, 200 to 425V Input DC-DC Converters
DC-DC Converters CN200B110 to CN300B110 200 to 300W, 43 to 160V Input DC-DC Converters
Specifications
Input
Input Voltage range Vdc 200 - 425
Input Current (280Vdc) A See model selector
No Load Power Consumption w See evaluation data on website
Efficiency (280Vdc) - See model selector
Safety Certifications and Markings - IEC/UL/CSA/EN62368-1, 60950-1, EN62477-1 OVC IIl (PH300A and 600A only), CE Mark and UKCA Mark
Output
Line Regulation mV 3.3V -5V:10; 12V: 24; 15V: 30, 24V: 48, 28V: 56, 48V: 96
Load Regulation mV 3.3V -5V:10; 12V: 24; 15V: 30, 24V: 48, 28V: 56, 48V: 96
Ripple & Noise mV 3.3V - 5V: 100; 12V - 15V: 150; 24V: 240, 28V: 280, 48V: 400 (1)
Temperature Coefficient %/°C 0.02
Minimum Load - No minimum load required
Overcurrent Protection % 102 - 150 Constant current style. (PH600A constant current and hiccup)
Overvoltage Protection V Yes, see model selector
Remote Sense - Yes
Remote On/Off - Yes; Low = ON, High = OFF
Parallel Operation - Not possible
Series Operation - Possible, see installation manual
Environmental
Operating Temperature °C -40 to +100 Base-plate, -40 to +85 Ambient (See derating section)
Storage Temperature °C -40 to +100
Humidity (non condensing) %RH 5 - 95 Operating and Non Operating
Cooling - Conduction, convection or forced air (See Installation Manual for heatsink selection)
Altitude m 3,000
Withstand Voltage (For 1 minute) Vac Input to Base-plate: 2,500; Input to Output 3,000; Output to Base-plate: 500
Isolation Resistance MQ >100 at 25°C, 70%RH & 500Vdc
Vibration - Non Operating, 10-55Hz (sweep for 1 min.)
Amplitude 0.825mm constant (Max 49 m/s?) X.Y,Z 1 hour each

Shock - 196.1m/s?
Other
Weight (Typ) g 55 100
Size (WxHxD) mm 37.2x12.7x58.3 61.0x12.7x57.9
Size (WxHxD) Inches 1.46x0.5x2.30 24x05x2.28
MTBF - Telcordia SR-332 issue 3 (3) Hours 2128,235 1,174,511
Warranty yrs 5 years

Notes

See website for detailed specifications, test methods and installation manual

(1) PH300A280-48 480mV

(2) Cycle input or remote on/off to reset
(3) PH100A280-48 model, 40°C baseplate, full load, 280Vdc input. PH300A280-24 model, 40°C baseplate, full load, 280Vdc input, ground benign
(See full reliability data on website)
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Derating Curve (PH50A to PH300A)

100

80

60

Load (%)

40

2 0 - S N S

.
-40 -20 0 20 40 60 80 100

Baseplate temperature (°C)

Derating Curve (PH600A)

100 \

80

60

Load (%)

40 SE— S S S S S— N

-40 -20 0 20 40 60 80 100

Baseplate temperature (°C)

PH-A Series



Trusted « Innovative « Reliable TDK'LaMbda

Outline Drawing PH50A to PH150A
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TDK-Lambda France SAS
Tel: +33 160127165
tIf.fr.powersolutions@tdk.com
www.emea.lambda.tdk.com/fr

Italy Sales Office

Tel: +3902 6129 38 63
tIf.it.powersolutions@tdk.com
www.emea.lambda.tdk.com/it

Netherlands
tIf.nl.powersolutions@tdk.com
www.emea.lambda.tdk.com/nl

TDK-Lambda Germany GmbH
Tel: +49 7841666 0
tlg.powersolutions@tdk.com
www.emea.lambda.tdk.com/de

Austria Sales Office

Tel: +43 2256 655 84
tlg.at.powersolutions@tdk.com
www.emea.lambda.tdk.com/at

Switzerland Sales Office
Tel: +41 44850 53 53
tlg.ch.powersolutions@tdk.com
www.emea.lambda.tdk.com/ch

Nordic Sales Office

Tel: +45 8853 8086
tlg.dk.powersolutions@tdk.com
www.emea.lambda.tdk.com/dk

TDK-Lambda UK Ltd.

Tel: +44 (0) 1271 85 66 66
tlu.powersolutions@tdk.com
www.emea.lambda.tdk.com/uk

TDK-Lambda Ltd.

Tel: +9 723 902 4333
tli.powersolutions@tdk.com
www.emea.lambda.tdk.com/il-en
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TDK-Lambda Americas

Tel: +1800-LAMBDA-4 or 1-800-526-2324
tla.powersolutions@tdk.com
www.us.lambda.tdk.com

TDK Electronics do Brasil Ltda

Tel: +55 11 3289-9599
sales.br@tdk-electronics.tdk.com
www.tdk-electronics.tdk.com/en

TDK-Lambda Corporation

Tel: +81-3-6778-1113
www.jp.lambda.tdk.com

TDK-Lambda (China) Electronics Co. Ltd.

Tel: +86 21 6485-0777
tlc.powersolutions@tdk.com
www.lambda.tdk.com.cn

TDK-Lambda Singapore Pte Ltd.

Tel: +65 6251 7211
tls.marketing@tdk.com
www.sg.lambda.tdk.com

TDK India Private Limited, Power Supply Division

Tel: +91 80 4039-0660
mathew.philip@tdk.com
www.sg.lambda.tdk.com

For Additional Information, please visit
https://product.tdk.com/en/power/
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IPW60R045CPA
CoolMOS® Power Transistor
Product Summary
T RoHS V bs 600 [V
Ce e R DS(on),max 0.045 Q
Qualified
Qayp 150 |nC
Features
» Worldwide best R 4 o, in TO247
* Ultra low gate charge
PG-TO247-3

» Extreme dv/dt rated
» High peak current capability
» Automotive AEC Q101 qualified

» Green package (RoHS compliant)

CoolMOS CPA is specially designed for:

* DC/DC converters for Automotive Applications

drain
pin 2
gate

Type Package Marking pin 1
IPW60R045CPA PG-TO247-3 6R045A S?nuéce
Maximum ratings, at T;=25 °C, unless otherwise specified

Parameter Symbol |Conditions Value Unit
Continuous drain current Ip Tc=25°C 60 A

Tc=100 °C 38

Pulsed drain current” Ippuse |Tc=25°C 230

Avalanche energy, single pulse E as Ip=11 A, Vpp=50V 1950 mJ
Avalanche energy, repetitive t \g"?  |E ar Ip=11A, Vpp=50V 3

Avalanche current, repetitive t sz |1 ar 11 A
MOSFET dv/dt ruggedness dv /dt V ps=0...480 V 50 V/ns
Gate source voltage Vs static 120 \%
Power dissipation P ot Tc=25°C 431 w
Operating temperature T; -40 ... 150 °C
Storage temperature Tsig -40 ... 150

Mounting torque M3 and M3.5 screws 60 Ncm
Rev. 2.0 page 1 2010-02-15




Cofineon

IPW60R045CPA
Maximum ratings, at T ;=25 °C, unless otherwise specified
Parameter Symbol |Conditions Value Unit
Continuous diode forward current ls 44 A
TC=25 °C
Diode pulse current” I's puise 230
Reverse diode dv /dt? dv/dt 15 V/ns
Parameter Symbol |Conditions Values Unit
min. typ. max.
Thermal characteristics
Thermal resistance, junction - case  |Ryc - - 0.29 |K/W
Thermal resistance, junction -
ambient R thua leaded - - 62
Soldering temperature, T 1.6 mm (0.063 in.) ) i 260 |°C
wavesoldering only allowed at leads sold from case for 10 s
Electrical characteristics, at T;=25 °C, unless otherwise specified
Static characteristics
Drain-source breakdown voltage V @rppss |V es=0V, 15=250 pA 600 - - \%
Gate threshold voltage Vasiy |Vos=Ves: Ip=3 MA 25 3 3.5
. \% DS=600 V, VGS=0 V,
Zero gate voltage drain current I pss T=25°C - - 10 MA
Gate-source leakage current | gss Vgs=20V, Vps=0V - - 100 |nA
. . VGS=1 0 V, | D=44 A,
Drain-source on-state resistance R bs(on) ok o - 0.04 0.045 |Q
T=25°C
VGS:1 0 V, | D:44 A,
T;=150 °C ) 011 )
Gate resistance Rg f=1 MHz, open drain - 1.3 - Q
Rev. 2.0 page 2 2010-02-15
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Parameter Symbol |Conditions Values Unit

min. typ. max.

Dynamic characteristics

Input capacitance Ciss Ves=0V, Vps=100 V, - 6800 - pF
Output capacitance Coss f=1MHz - 320 -
Effective output capacitance, ener
related” P P ¥ Coen - 310 B
VGS=0 V, VDS=0 \
Effective output capacitance, time to 480V
5) C o(tr) = 820 =
related
Turn-on delay time t(om) - 30 - ns
Rise time t, Vpp=400 V, - 20 -
VGS:1 0 V, | D:44 A,
Turn-off delay time ty(off) Rg=3.30Q - 100 -
Fall time ts - 10 -
Gate Charge Characteristics
Gate to source charge Qgs - 34 - nC
Gate to drain charge Qgd V pp=400 V, 1 p=44 A, - 51 -
Gate charge total Qg Ves=0to 10V - 150 190
Gate plateau voltage V plateau - 5.0 - \

Reverse Diode

. VGS=0 V, | |:=44 A,
Diode forward voltage V sp T=25°C - 0.9 1.2 |V
Reverse recovery time to - 600 - ns
\/ R:400 V, | F:| S
Reverse recovery charge Qn di /it =100 Alps - 17 - uC
cldt =
Peak reverse recovery current [ - 60 - A

" Pulse width t, limited by T mnax

2 Repetitive avalanche causes additional power losses that can be calculated as P 5=E sx*f.

¥ 1 gp<l p, di/dt <T00A/PS,V peink = 400V, V poae<V @ripss: T;<T jmax identical low side and high side switch

Yc o(er) IS @ fixed capacitance that gives the same stored energy as C ., while V pg is rising from 0 to 80% V pss.

% C ) is a fixed capacitance that gives the same charging time as C ¢ while V pg is rising from 0 to 80% V pgs.

Rev. 2.0 page 3 2010-02-15
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1 Power dissipation 2 Safe operating area
Por=f(Tc) 1p=f(V ps); T c=25 °C; D=0

parameter: t,

IPWG60R0O45CPA

500 10°
limited by on-state
resistance
400 -
300
g <
g L
[a
200
100 -
0 ‘ ‘ ‘ 10° 10* 102 10°
0 40 80 120 160 Ve [V]
o DS
Tc[°C]
3 Max. transient thermal impedance 4 Typ. output characteristics
Z(thJC):f(tp) Io=f(V ps); Tj:25 °C
parameter: D=t /T parameter: V gg
10° 250
200 -
107 1
g 150 -
X, <
9 o
N 100 -
102
single pulse
50 |
10°® ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘
10° 10 10° 107 10" 10° 0 5 10 15 20
t, [s] Vs [V]
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IPWG60R0O45CPA

5 Typ. output characteristics
| D=f(V DS); T]:1 50 °C

parameter: V gg

6 Typ. drain-source on-state resistance

R DS(On):f(I D); TJ:1 50 °C

parameter: V gg

140 0.16
8V
1Y% 5v 55V
10V
120 A 6V
20V 6V 6.5V
0.12 - 7VZ
100
55V
80 e 20V
< 5 0.08 -
o &
- [a]
60 5 \/ — [0 d
40
4.5V 0.04
20 -
0 ‘ ‘ 0 ‘ ‘ ‘ ‘
0 5 10 15 20 0 20 40 60 80 100
Vos [V] Ip [A]
7 Drain-source on-state resistance 8 Typ. transfer characteristics
Rbsen)=f(T)); 10744 A; V=10 V I'5=f(V as); IV ps|>2|l p|R ps(onymax
parameter: T}
0.12 320
25°C
280 -
0.1 -
240 -
0.08
200 -
g
£0.06 | < 160 |
5 a
[a} 98 % -
[a'd 150 °C
typ 120 -
0.04
80 -
0.02
40
0 ‘ ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘
-60 -20 20 60 100 140 180 0 2 4 6 8 10
Ti[°C] Vs [V
Rev. 2.0 page 5 2010-02-15
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9 Typ. gate charge 10 Forward characteristics of reverse diode
V 6s=(Q gate); 10=44 A pulsed Ie=f(V sp)
parameter: Vpp parameter: T}
10 10°
120 vV
8 i
2 |
400v 10 150 °C, 98%
6 i
= <
3 W
< -
4] 25°C, 98%
10" 1
2 i
0 ‘ ‘ 10° ! ‘ !
0 50 100 150 0 0.5 1 15 2
ante [nC] VSD [V]
11 Avalanche energy 12 Drain-source breakdown voltage
EAS:f(TJ)a | D:1 1 A, V DD:50 \ VBR(DSS):f(Tj); | D:0'25 mA
2000 700
1500 660 -
— >
e =
=+1000 1 g 620
T &
u >
500 - 580 -
0 ! ! 540 ! ! ! ! !
25 75 125 175 -60 -20 20 60 100 140 180
T;[°C] T;[°C]

Rev. 2.0 page 6 2010-02-15
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13 Typ. capacitances

C =f(V DS); VGS:O V, f=1 MHz

[T
=
$]
10°
Rev. 2.0

Ciss

Coss

Crss

100

IPW60R045CPA
14 Typ. Coss stored energy
Eoss: f(V DS)
50
40 - ]
30 1 — ]
=)
=
m
20 1 / ]
10 / —
0
200 300 400 500 100 200 300 400 500 600
VDS [\/] VDS [V]
page 7 2010-02-15



Definition of diode switching characteristics
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PG-TO-247-3: QOutlines
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b1 I! '_1] i b2 5 2
b3 |!
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1
\ LiJ |
El b= c
oM MILLIMETERS INCHES
MIN MAX MIN MAX
A 4.90 5.16 0.193 0.203
Al 227 253 0.089 0.099 DOCUMENT NO.
A2 1.85 21 0.073 0.083 Z8B00003327
b 1.07 1.33 0.042 0.052 4
b1 1.90 2.41 0.075 0.095 SCALE
b2 1.90 2186 0.075 0.085
b3 2.87 3.38 0.113 0.133
b4 2.87 313 0.113 0.123 i 5
c 0.55 0.68 0.022 0.027 ¥ i v 0 0y
D 20.82 21.10 0.820 0.831 T2 5mm
D1 16.25 17.65 0.640 0.695
D2 1.05 1.35 0.041 0.053 EUROPEAN PROJECTION
E 15.70 16.03 0.618 0631
E1 13.10 14.15 0516 0.557
E2 3.68 510 0.145 0.201
E3 1.68 2.60 0.066 0.102
e 544 0.214
N 5 2 ISSUE DATE
L 19.80 20.31 0.780 0.799 17-12-2007
] 417 4.47 0.164 0.176
oP 3.50 3.70 0.138 0.146 REVISION
Q 5.49 6.00 0.216 0.236 s
s .04 6.30 0.238 0.248
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Published by

Infineon Technologies AG

81726 Munich, Germany

© 2010 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions
or characteristics (“Beschaffenheitsgarantie”). With respect to any examples or hints given herein,
any typical values stated herein and/or any information regarding the application of the device,
Infineon Technologies hereby disclaims any and all warranties and liabilities of any kind, including
without limitation warranties of non-infringement of intellectual property rights of any third party.

Information
For further information on technology, delivery terms and conditions and prices please
contact your nearest Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements components may contain dangerous substances. For information
on the types in question please contact your nearest Infineon Technologies Office.

Infineon Technologies Components may only be used in life-support devices or systems with the
express written approval of Infineon Technologies, if a failure of such components can reasonably
be expected to cause the failure of that life-support device or system, or to affect the safety or
effectiveness of that device or system. Life support devices or systems are intended to be
implanted in the human body, or to support and/or maintain and sustain and/or protect human life.
If they fail, it is reasonable to assume that the health of the user or other persons may be
endangered.

Rev. 2.0 page 10 2010-02-15



NOTIFICATION (infineon

N° 040/10

Information on N-Channel MOSFET products designed for automotive
applications

Products affected: SalesName Package
IPB60ORO99CPA PG-TO263-3-2
IPB60R199CPA PG-T0O263-3-2

IPB60R299CPA PG-TO263-3-2
IPC60R075CPA Bare Die
IPIGORO99CPA PG-TO262-3-1
IPP60R0O99CPA PG-TO220-3-1
IPWE60R0O45CPA PG-TO247-3-41
IPWE60RO75CPA PG-TO247-3-41
IPWE60R099CPA PG-TO247-3-41

Dear Customer,

The devices listed for this notification are sensitive to hard commutation of the conducting body diode. This
operating condition can occur in half-bridge configurations used in ZVS phase shift and resonant switching PWM
converters. Using the device under such conditions may result in violation of the datasheet specification limits and

may lead to permanent damage of the device.
Please take care that in the context of the application described above the datasheet limits are not exceeded.

Best Regards

Michael Paulu

If you have any questions, please do not hesitate to contact your local Sales office.

2010-05-12 Page 1 of 1



Type 0ACG

500VDC, SMD Fuse

0ACG Series RoHS Compliant

Features

- Surface mount design to save space
- Ceramic tube, silver plated cap construction
- Compatible with 260°C, IR Pb-free solder process
- Wide operating temperature range, -40°C to 125°C
- Tape & Reel for auto-insert SMD process
-MSL=1
- Complies with IEC 60127-7 standard
- RoHS compliant with exemption 7(a)
Full compliance with EU Directive 2011/65/EU and amending directive 2015/863

—n / 2 - AEC-Q Compliant
n \ ‘ ' - Meets Bel automotive qualification*
5N A .. ,

- * - Largely based on internal AEC-Q test plan

/\‘ Y Applications

- Battery Management Systems, (BMS)
- Li-ion Battery Packs

- DC-DC Converters
HALOGEN FREE =

EE c“ usC €
AEC-Q Compliant Physical Specifications
Body : Ceramic
Materials
Cap : Silver plated copper
On Fuse :
"Current Rating"
Marking | on Label :
"bel", "OACG”, "Current Rating", "Voltage Rating", "Interrupting Rating",
"Appropriate Safety Logos"and " J " @ "(China RoHS compliant).
Electrical Characteristics Safety Agency Approvals
Operating Time Ampere Rating / Ampere Range / Volt
%Rc;fﬁﬁmz):)re Safety Agency Voltage Rating @ |.R. ability**
9 Min Max
125% 1 hour ) 1-3.15A/500V DC | 1-3.15A/500V @ 100A DC
/350V DC /350V @1500A DC
200% - 120 sec “ /350V AC /350V @ 100A AC
c us
4-5A/450V DC 4-5A/450V @ 100A DC
1000% 1 sec
/125V DC /125V @ 1500A DC
/350V AC /350V @ 100A AC
** AC Interrupting Rating (measured at designated voltage, 100% power
factor); DC Interrupting Rating (measured at designated voltage, time
constant of less than 50 microseconds, battery source)
Specifications subject to change without notice
POWER
SOLUTIONS &
PROTECTION

belfuse.com/circuit-protection
a bel group




Type 0ACG

Electrical Specifications

2/4

e NUTTEr Ampere | Alpha Voltage and Typical Cold. Resistance | Typical Voltage Drop | Typical Pre-Arcing |2t
Rating Mark Interrupting Ratings (mohms)** (mV) (A2Sec)***
0ACG-1000-XX 1A 1 220 220 0.50
0ACG-1250-XX 1.25A 1.25 140 210 0.95
0ACG-1600-XX 1.6A 1.6 90 190 2.3
See Table of Ratings
0ACG-2000-XX 2A 2 on Page 1 for Voltage 70 185 4.1
and associated
0ACG-2500-XX 2.5A 2.5 Interrupting Ratings 40 120 2.6
0ACG-3150-XX 3.15A 3.15 SRS 140 3.3
OACG-4000-XX 4A 4 24.5 140 5.5
0ACG-5000-XX 5A 5 17.5 130 11.5

Consult manufacturer for other ratings
** DC Cold Resistance are measured at <10% of rated current in ambient temperature of 25 C
*** Typical Pre-arcing |12t are measured at 10In Current, DC battery bank.

Temperature derating curve

Normal Operating Temperature: 25°C & 2°C

Operating Temperature: -40°C to 125°C with proper correction

factor applied.

Chart of correction factor

Time Current Curve
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Type 0ACG 3/4

Soldering Characteristics
Reflow Soldering
* Temperature: 260° C
* Time: 30 Seconds Maximum
Manual Soldering (not recommended)
* Temperature: 350° C
* Time: 5 Seconds Maximum

Profile Feature
Preh(__}at & Soak Lead(Pb) free solder To 1
Temperature min (Tsmin) 150°C Max, Ramp Up Rate = 3 °G/S
Temperature max (Tsmax) . Max. Rarmp Down Tate: 8°C/S
Time (Tsmin to Tsmax) (ts) 280120 d w Tu
. SEE o |T5max| IFrahaat A:aa.l
Average ramp-up rate(Tsmax to Tp) 3°C / second max. -] '] I
|_
- N <
Ll.qwdoutc, tgmperature(TL) 217°C T
Time at liquidous (t.) 60 — 150 seconds ]
Peak package body temperature o
e 260°C max s ts
(Tp) L
. o o -
Time (tp) within 5°C of the specified 30 seconds
classification temperature (T¢)
25
Average ramp-down rate(Tp to Tsmax) | 6°C / second max. I‘—Time 25°Cto Peak —
Time 25°C to peak temperature 8 minutes max. TIME =
POWER Specifications subject to change without notice
SOLUTIONS &
PROTECTION Bel Fuse Inc. +1 201.432.0463
206 Van Vorst Street Bel.US.CS@belf.com
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Type OACG 4/4

Fuse FGNO Explanation
0ACG - [XXXX] -XX
0ACG=0ACG; [XXXX]=Ampere Rating; XX=See Ordering Information as below

Fraction Decimal Amps Bel FGNO[XXXX]
1.0 1 1000
1-1/4 1.25 1.25 1250
1.6 1.6 1600
2.0 2 2000
2-1/2 2.5 2.5 2500
3.15 3.15 3150
4.0 4 4000
5.0 5 5000
Mechanical Dimensions Ordering Information
11.20+0.50mm
i 01905007 " 0440.02" "~ log0s050mm K S 5
En -1 T
23
§§ FUSE TYPE
6o 0ACG = 0ACG
Recommended Pad Layout
AMPERE RATING

Refer to fuse FGNO explanation table

QUANTITY & PACKAGING CODE
TE = 1000pcs fuses in tape (width 24mm) and reel (dia. 13inch)

R d Stencil thick

Packaging

Packaging Option Quantity Packaging Code

Tape (width 24mm) and reel (dia. 13inch) 1000 TE

Specifications subject to change without notice
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EMI Suppression Safety Capacitor, Ceramic Disc,
Class X1, 760 V¢, Class Y1, 500 Vac

LINKS TO ADDITIONAL RESOURCES
SPICE

3D Models Models

QUICK REFERENCE DATA

DESCRIPTION VALUE

Ceramic Class 1 2

Ceramic Dielectric u2J u2J YS%‘EX/SU’ YS?(’E:SBU’
Voltage (Vac) 500 760 500 760
Min. Capacitance (pF) 10 33

Max. Capacitance (pF) 22 4700
Mounting Radial

OPERATING TEMPERATURE RANGE
-40 °C to +125 °C

TEMPERATURE CHARACTERISTICS
Class 1: U2J
Class 2: Y5S, Y5U, Y5V

SECTIONAL SPECIFICATIONS

Climatic category (according to EN 60058-1)
Class 1 and class 2: 40 / 125/ 21

COATING

According to UL 94 V-0

Epoxy resin, isolating, flame retardant
Halogen-free available

Reinforced insulation

APPROVALS

IEC 60384-14

UL 60384-14

DIN EN 60384-14

CSA E60384-1:03, CSA E60384-14:09
CQC11-471112-2009

PACKAGING
Bulk, tape and reel, taped ammopack

FEATURES

e Complying with IEC 60384-14

* High reliability

e Vertical (inline) kinked or straight leads

¢ Singlelayer AC disc safety capacitors

* Material categorization:
for definitions of compliance please see
www.vishay.com/doc?99912

APPLICATIONS

e X1, Y1 according to IEC 60384-14

¢ Line-to-line filtering (Class X)

¢ Line-to-ground filtering (Class Y)

¢ Primary and secondary coupling (SMPS)
e EMI / RFI suppression and filtering

DESIGN

(&

RoHS
COMPLIANT
HALOGEN

FREE

GREEN
(5-2008)

The capacitor consists of a ceramic disc which is silver
plated on both sides. Connection leads are made of tinned

copper clad steel having a diameter of 0.6 mm.

The capacitors may be supplied with vertical (inline) kinked
leads having a lead spacing of 10.0 mm, or 12.5 mm.
Encapsulation is made of flame retardant epoxy resin

in accordance with UL 94 V-0.

CAPACITANCE RANGE
10 pF to 4700 pF

RATED VOLTAGE Up
IEC 60384-14:

(X1): 760 Vac, 50 Hz

(Y1): 500 Vac, 50 Hz

1500 Vpg

TEST VOLTAGE

Component test (100 %):

4000 Vag, 50 Hz, 2 s

Random sampling test (destructive test):
4000 Vag, 50 Hz, 60 s

Voltage proof of coating (destructive test):
4000 Vac, 50 Hz, 60 s

INSULATION RESISTANCE
>10 000 MQ

CAPACITANCE TOLERANCE
+ 20 % (code M); £ 10 % (code K)

DISSIPATION FACTOR
Class 1: max. 0.5 % (1 MHz)
Class 2: max. 2.5 % (1 kHz)

Revision: 28-Jan-2022 1

Document Number: 28537

For technical questions, contact: cdc@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000




N\ ____ A
VISHAY.

v

VY1 Series

www.vishay.com

Vishay BCcomponents

DIMENSIONS in millimeters

1

1— 0.6 +0.05

SH = 4.0 max.

Capacitors with 10.0 mm or 12.5 mm lead spacing

L=30.0+50 —

TECHNICAL DATA

PART NUMBER
CAP@%:;:‘)‘NCE CTOLERANCE. DIAMETER THIGKNESS ';:E(‘:‘an?ﬁﬁcr'nNn? MISSING DIGITS SEE
(%) Dmax. (mm) Tmax. (mm) - ORDERING CODE BELOW
u2J
10 VY1100K31U2JQ6###
15 +10 8.0 5.0 10.0 or 12.5 VY1150K31U2JQ6###
22 VY1220K31U2JQ6###
Y5S
33 VY1330K31Y5SQ6#it#
47 VY1470K31Y5SQ6###
68 VY1680K31Y5SQ6###
100 +10 8.0 5.0 10.0 or 12.5 VY1101K31Y5SQ6#it#
150 VY1151K31Y5SQ6###
220 VY1221K31Y5SQ6###
330 VY1331K31Y5SQ6#i##
Y5U
470 VY1471#31Y5UQ6###
680 80 VY1681#31Y5UQ6B###
1000 9.0 VY1102#35Y5UQ6###
1500 10.5 VY1152#41Y5UQ6###
£20(M 5.0 10.0 or 12.5
2200 12.0 VY1222#47Y5UQ6###
3300 15.0 VY1332#59Y5UQ6###
3900 15.5 VY1392#61Y5UQ6###
4700 16.0 VY1472#63Y5UQ6###
Y5V MINI SIZE SERIES
1000 7.5 VY1102M29Y5VQ6###
1500 8.5 VY1152M33Y5VQ6##i#
2200 9.5 VY1222M37Y5VQ6###
+20 5.5 10.0 or 12.5
3300 11.0 VY1332M43Y5VQ6###
3900 12.0 VY1392M47Y5VQ6##i#
4700 13.0 VY1472M51Y5VQ6###
Notes
e Straight leads available on request
e Coating extension DR valid for straight leads only
(1) + 10 % available on request
Revision: 28-Jan-2022 2 Document Number: 28537
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ORDERING CODE
# 7th digit Capacitance tolerance +10% =K, 220 % =M
##H# 15t to 17t digit Lead configuration Available configurations see below
Example VY1 101 K 31 Y5S Q 6 T Vv 0
Series Capacitance Tolerance Size code Temperature Rated Lead wire Packaging / Lead Lead
value code coefficient voltage  diameter lead length style spacing
Q= 3 = bulk L= 0=10.0
X1/Y1 T = tape straight X=12.5
500V (AC) and reel V =inline
U= kinked
ammopack
PACKAGING
BODY DIAMETER PACKAGING QUANTITIES
SIZE CODE
Dmax. (mm) BULK REEL AMMO
31 to 47 12.0 1000 500 750
51 to 63 16.0 500 500 750
Note

e The capacitors are supplied in bulk packaging (cardboard boxes), in tape on reel or in ammopack

STRAIGHT LEADS

| Dmax. |
F

coating ‘
extension
e
3.0 max.
30 mm to 3.0 mm (AR) | 4

P " P2 - T e
AP AP Ah—» <« Ah

«—d =0.6 mm

sl

E-——

j_ .
-
-

T — t

5 > [

t ¥
‘ detail A L

The sprocket hole pitch (Pp) is 12.7 mm for lead spacing 10.0 mm and 12.5 mm

Revision: 28-Jan-2022 3
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DIMENSIONS OF TAPE
SYMBOL PARAMETER D'M'(En"]‘fl')o"‘s

DM Body diameter 16.0 max.

d Lead diameter 0.6 + 0.05

P Pitch of component 25.4 +1
Py @ Pitch of sprocket hole 12.7+0.3
Py ® Distance, hole center to lead 7.70r6.4+1.0
P, Distance, hole to center of component 12.7+1.5

F Lead spacing 10.0 0or 12.5 + 0.6/- 0.4
Ah Average deviation across tape + 1.0 max.
AP Average deviation in direction of reeling + 1.0 max.
W Carrier tape width 18.0+1/- 0.5
Wo Hold-down tape width 5.0 min.

W4 Position of sprocket hole 9.0+ 0.75/- 0.5
Wo Distance of hold-down tape 3.0 max.

Hy Maximum component height 40.0

Ho Height to seating plane (for kinked leads) 16.0 £ 0.5
Ho Height to seating plane (for straight leads) 20.0+0.5

L Length of cut leads 11.0 max.

L4 Length of lead protrusion 1.0 max.

Do Diameter of sprocket hole 4.0+0.2

t Total tape thickness 0.9 max.

t4 Total tape thickness with lead wire t+d

Notes

(1) See “Technical Data” table
@ Cumulative pitch error: + 1 mm/20 pitches
@) Obliquity maximum 3°

REEL AND TAPE DATA in millimeters

330

\I/% of

Ammopack with capacitors on tape

Reel with capacitors on tape

Revision: 28-Jan-2022 4
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APPROVALS

IEC 60384-14 - Safety tests
This approval together with CB test certificate substitutes all national approvals.

CB Certificate

Y1-capacitor: CB test certificate: US-26561-UL 10 pF to 4.7 nF 500 Vac UL
X1-capacitor: CB test certificate: US-26561-UL 10 pF to 4.7 nF 760 Vac ®

VDE

Y1-capacitor: VDE marks approval: 40012673 10 pF to 4.7 nF 500 Vac m
X1-capacitor: VDE marks approval: 40012673 10 pF to 4.7 nF 760 Vac re—

DIN EN 60384-14 VDE 0565-1-1:2006-04 - Safety tests

Underwriters Laboratories Inc./Canadian Standards Association

Y1-capacitor: CSA test certificate: E183844 10 pF to 4.7 nF 500 Vac ®
X1-capacitor: CSA test certificate: E183844 10 pF to 4.7 nF 760 Vac BN Us
UL 60384-14, CSA E60384-1:03, CSA E60384-14:09

Fixed capacitors for electromagnetic interference suppression and connection to the supply mains.

caQc
Y1-capacitor: CQC test certificate: CQC05001015032 10 pF to 4.7 nF 500 Vac
X1-capacitor: CQC test certificate: CQC05001015032 10 pF to 4.7 nF 760 Vac
MARKING
Sample
- AR A AP —
2 sides g ll Pl B AL
( ) A4 A7 Nk ‘.', i e VISHAY.
v JAAAJJLag{Iltt‘t':I
440 A Ll g e R 28T 0] B o
VY1 472M PN: VY1471M31Y5UQ6XTO Loti: 142561S12  DC1: 0601
Y1 500~ QTY: 225 Lot2: DC2:
X1 760~ PO: Batch: 200601CN
XXXX SO Region: 9520 SL: 0010
Ser.No: 0601H69340
4 digit date code ® 7
(year/week; add suffix “V” for mini size series) Rot3
Revision: 28-Jan-2022 5 Document Number: 28537

For technical questions, contact: cdc@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000




N\ ____ A
VISHAY.

v

VY1 Series

www.vishay.com

Vishay BCcomponents

inspection

PERFORMANCE

TEST TEST CONDITION TEST LIMITS
Visual and

mechanical Optical inspection, dimensions measured with caliper No visible damage, marking legible

Capacitance
©)

25°C + 3 °C, relative humidity (RH) < 75 %,

Capacitance within specified tolerance

characteristic

Dissipation 1.0 VRus = 0.2 Vrus at 1 kHz for Y5U and Y5S, and 1 MHz for U2J | DF < 0.3 % for U2J and
factor (DF) DF <2.5 % for Y5S and Y5U
Insulation s . ;

resistance (IR) Measured within 60 s + 5 s after charging at 500 Vpg 10 000 MQ min.

Dielectric 4000 Vac at 50 Hz/60 Hz for 1 min, 50 mA max. No failure

strength

Temperature | RH <75 %, 1.0 Vaws * 0.2 Vauis at 1 kHz for Y5U and Y5S, U2J: -750 ppm = 120 ppm

and 1 MHz for U2J

Y5S: +22 %
Y5U: +22 %/-56 %

Impulse 3 pulses of 8 kV No failure
voltage
External appearance: no visible damage
1000 h at 125 °C + 2 °C, 850 Vac/50 Hz AC/C <215 %
+ , )
Life test AC DF <£0.5 % for U2J and <5 % for Y5S and Y5U
once every hour 1000 Vac for 0.1 s
IR = 3000 MQ
Dielectric strength: no failure
External appearance: no visible damage
< 9 < 0,
- 500 h at 500 Vac, 50 Hz and 500 h unloaded AC/C < +10 % for U2J and < + 15 % for Y5S and Y5U
Humidity test 40 °G. RH = 90 % to 95% DF <0.5 % for U2J and <5 % for Y5S and Y5U
i = 9 70 10 900 IR > 3000 MQ
Dielectric strength: no failure
Robustnessof | Pull test: 0.5 kg tensile weight in radial direction for 10s +1's No damage to capacitor body and lead wire
termination Bending strength: capacitor body rotated by 90° in both directions 9 P v
Immersion of lead wires into 260 °C + 5 °C solder for 10 s + 2 s; -
Soldering min. distance from body: 1.5 mm External appearance: no visible damage
‘ L Al <+5 % for U2 <+10 % for Y: Y
effect Hand soldering at 400 °C + 10 °C for 3sto 4 s; C/C <5 % forU2Jand <= 10 % for Y5S and YSU

min. distance from body: 1.5 mm

Dielectric strength: no failure

Vibration test

Resin (adhesive)

Solder the capacitor onto test jig (glass epoxy body) and use resin
(adhesive) to stick the body to the test jig.

The capacitor must be soldered firmly to the supporting lead wire.
Vibration change from 10 Hz to 2000 Hz and back to 10 Hz;

Total amplitude: 1.5 mm; Acceleration: 100 m/s2;

Sweep rate: 1 oct/min, each axis 2 h (6 h in total)

External appearance: no visible damage
Capacitance within specified tolerance

DF <£0.3 % for U2J and £ 2.5 % for Y5S and Y5U
IR>10 000 GQ

Revision: 28-Jan-2022 6
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LEAKAGE CURRENT VS. VOLTAGE (Typical)

4000 180
@ 3500 4700 pF (2 160
= =
€ 3000 o 140 100 pF
< 3300 pF <
Z 2500 // / L 2200 pF =2 120
T - Tt 100 ~ 68 pF
g 2000 ////,/ —— 1500 pF g // //
8 1500 / v 4/ 1000 pF 8 80 — — L— 47PF
o 7 > P 2 g | —
g / |1 g, L~ / /,
ﬁ 1000 — _— 680 pF ﬁ 40 //'/ _— 33 pF
22 pF
3 500 o — 4505F S ,Aé///———"— 220
220 pF — 10 pF
i 150 pF
0 0
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
AC Voltage (V) RMS AC Voltage (V) RMS

IMPEDANCE VS. FREQUENCY (Typical)

100
Lead configuration: 1
- Length = 30 mm
- Lead spacing: Standard
- - Lead diameter: Standard
a 10 - Inline crimp
Q
2
% / 0.1 nF
a T 0.01 nF
E 1 1.0 0P =068 nF
-
2.2nF
4.7nF | |
0.1
1 10 100
Frequency (MHz)

Note

¢ The capacitors meet the essential requirements of “EIA 198”. Unless stated otherwise all electrical values apply at an ambient temperature
of 25 °C = 3 °C, at normal atmospheric conditions

RELATED DOCUMENTS

General Information www.vishay.com/doc?28536
CB Test Certificate www.vishay.com/doc?22249
VDE Marks Approval www.vishay.com/doc?22251
UL Test Certificate www.vishay.com/doc?22250
CQC Test Certificate www.vishay.com/doc?22248
LTspice® Models www.vishay.com/doc?28568

SAMPLE KITS

Part Number (VY1 Sample Kit) VY11-KIT-HF
Link (VY1 Sample Kit) www.vishay.com/doc?28552
Part Number (VY1...Y5V Sample Kit) VY1-KIT-MS
Link (VY1...Y5V Sample Kit) www.vishay.com/doc?28561
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay's knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer's responsibility to validate that a particular product
with the properties described in the product specification is suitable for use in a particular application. Parameters provided in
datasheets and / or specifications may vary in different applications and performance may vary over time. All operating
parameters, including typical parameters, must be validated for each customer application by the customer's technical experts.
Product specifications do not expand or otherwise modify Vishay's terms and conditions of purchase, including but not limited
to the warranty expressed therein.

Hyperlinks included in this datasheet may direct users to third-party websites. These links are provided as a convenience and
for informational purposes only. Inclusion of these hyperlinks does not constitute an endorsement or an approval by Vishay of
any of the products, services or opinions of the corporation, organization or individual associated with the third-party website.
Vishay disclaims any and all liability and bears no responsibility for the accuracy, legality or content of the third-party website
or for that of subsequent links.

Vishay products are not designed for use in life-saving or life-sustaining applications or any application in which the failure of
the Vishay product could result in personal injury or death unless specifically qualified in writing by Vishay. Customers using or
selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please contact authorized
Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

© 2025 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED
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Part Number : 768250004

Product Description : Mega-Fit Right-Angle Header,
4 Circuits, Tin (Sn) Plating, UL 94 V-0, Glow-Wire

Capable, Tray
Series Number : 76825
Status : Active

Product Category : PCB Headers and Receptacles

Documents & Resources

Drawings

768250004 sd.pdf
768250001-PK-000.pdf
3D Models and Design Files
768250004 stp.zip
SYM-76825-0004-001.zip
Specifications
AS-76823-100-001.pdf
1720631000-PS-000.pdf
PS-76823-100-001.pdf
1720631000-TS-000.pdf
TS-76823-100-001.pdf
TS-76825-001-001.pdf

Product Environment Compliance..

Compliance
GADSL/IMDS Compliant with Exemption 44; 33
China RoHS ©
per SJ/T 11365-2006
EU ELV Not Relevant
Low-Halogen Status Low-Halogen per IEC 61249-2-21
REACH SVHC Not Contained per D(2024)7663-DC
(21 Jan 2025)




EU RoHS

Compliant per EU 2015/863

Compliance Statements

e EURO

HS

e REACH SVHC
e Low-Halogen

Industry

Documents

IPC 1752A Class C

IPC 1752A Class D

Molex Product Compliance Declaration
IEC-62474

chemSHERPA (xml)

Substances of Interest

* PFAS

EU RoHS Certificate of Compliance

Additional Product Compliance Information
Part Details
General
Status Active
Category PCB Headers and Receptacles
Series 76825
Description Mega-Fit Right-Angle Header, 4
Circuits, Tin (Sn) Plating, UL 94 V-0,
Glow-Wire Capable, Tray
Application Power, Wire-to-Board
Component Type PCB Header
Product Name Mega-Fit
UPC 887191453842
Agency
CSA LR19980
UL E29179
Electrical
Current - Maximum per Contact 23.5A
Voltage - Maximum 600V




Physical

Breakaway No
Circuits (Loaded) 4
Circuits (maximum) 4
Color - Resin Black
First Mate / Last Break No
Flammability 94V-0
Glow-Wire Capable Yes
Keying to Mating Part Yes
Lock to Mating Part Yes
Mated Height 16.78mm
Material - Metal Copper
Material - Plating Mating Matte Tin
Material - Plating Termination Matte Tin

Material - Resin

High Temperature Thermoplastic

Net Weight 2.836/g
Number of Rows 2
Orientation Right Angle
Packaging Type Tray
PCB Locator Yes
PCB Retention Yes
PCB Thickness - Recommended 1.57mm, 2.36mm
Pitch - Mating Interface 5.70mm
Pitch - Termination Interface 5.70mm
Plating min - Mating 1.524pm
Plating min - Termination 1.270pum
Polarized to Mating Part Yes
Polarized to PCB Yes
Shrouded Yes

Temperature Range - Operating

-40° to +105°C

Termination Interface Style

Through Hole

Unmated Height

14.53mm

Solder Process Data

Max-Duration

30




Lead-Free Process Capability SMC&WAVE
Max-Cycle 1
Max-Temp 260

Mates With / Use With

Mates with Part(s)

(OTS) Cable Assemblies

Description Part Number
Mega-Fit Dual Row Receptacle 170001
Housings
Mega-Fit Dual Row Receptacle 171692
Housings
Mega-Fit-to-Mega-Fit Off-the-Shelf 45136

This document was generated on May 13, 2025




Dimensions: [mm]
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Series o
2 coxf  Patecode 3
Scale - 5:1
Product Marking:
Pin 1 Anode 0
Marking 356B (Series 356, Binning B)
Marking - Date Code YWw

Recommended Land Pattern: [mm]

General Properties:

Type Optocoupler Phototransistor
Input DC
74 Package SOP 4
‘ 5’ > Plastic Housing Color White
Ar — T Certification:
1 4
% ‘ ‘ RoHS Approval Compliant [2011/65/EU&2015/863]
< S
‘ + ‘ b I REACh Approval Conform or declared [(EC)1907/2006]
% 7 Halogen Free Conform [JEDEC JS709B]
. _ | _ . ; L o
- - Halogen Free Conform [IEC 61249-2-21]
40051484 [DIN EN 60747-5-5 (VDE0884-5); EN
VDE Approval 60747-5-5:2011; A1:2015]
Scale - 5:1 cULus Approval E513104 [UL 1577]
€QcC App! CQC20001274583 [GB4943.1-2001; GB8898-2011]
Schematic:
General Information:
4 Operating Temperature -55upto+110 °C
Anode Collector Storage Conditions (for single q
T parts) -55 up to +125 °C
—> Stora itions (in origi
-V ge Conditions (in original on .
packaging) < 40°C;< 75% RH
2 3 - =
Cathode Emitter Moisture Sensitivity Level (MSL) 1
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH

component which is used in electrical circuis that require high safety and reliabilty functions or performanc

& Co KG products are neither designed nor intended for use In areas such as military, arospace, aviation, nuclear control, submarine, transportation, transportation signal, disaster prevention, medical, pubic information network etc... Wiirth Elekironik eiSos GmbH & Co KG must be informed about the intent of such usage before the design-in stage. In adition, sufficient reliabily evaluation checks for safety must be performed on every electronic
.




Absolute Maximum Ratings Input Properties (Ambient Temperature 25 °C unless

Electrical & Optical Output Properties:

otherwise specified): Value
Properties Test conditions Value Unit EeeTtieS festiconitions min. max. Unit
Forward Current e max 60 mA . | Veg =20V
Peak Forward Current Ir poak | duty/ 100 @ 100 Hz 1 A ~Emitter Dark Gurrent | losopure | |- 0 100 A
Input Power Dissipation i 100 mw Collector-Emitter Breakdown v Ic =100 pA 80 v
Reverse Voltage Veey 6 v Voltage BRICE | Ir=
. . . . Emitter-Collector Breakdown lg =100 pA
Absolute Maximum Ratings Output Properties: (Ambient Temperature 25 °C unless | | voitage Vemec [1F=0 7 v
otherwise specified):
Properties Value unit | | Electrical & Optical Transfer Properties:
Collector Emitter Voltage Vee 80 v Value
Emitter Collector Voltage Vg 7 v RRpertes feSEconitons i W, o Lt
Collector Current leep 50 mA L= 5mA
" =
Output Power Dissipation Py 150 W Current Transfer Ratio CTR Ve =5V 130 260 %
- - - -Emi i I =20 mA
Absolute Maximum Ratings Common Properties: O e [ [y 0.06 02 v
Voltage c=1m,
Properties Test conditions Value Unit
I Veg=2V
Power Dissipation 1) Ppiss 200 mw Rise Time t :Q S A 3 18 s
Isolation Voltage Viso | AC for 1 Minute, RH 40~60 % 3750 V (RMS) | =1000
1) Total power dissipation of the whole component v 2V
(/3
: : : i t Io=2 mA
Electrical & Optical Input Properties: el " |8 %00 e L I8
i - Value )
Properties Test conditions Unit Veg=2V
. max. Cut-Off Frequency f lrg =2 m 80 kHz
Forward Voltage Ve [l=10mA 1.24 14 v ¢ R groe
Reverse Current Iy [ VRey =6V 10 pA
" . V=0V
- Floating Capacitance G 0.4 F
Input Capactiance Gy }/:71012{%2 10 pF JU 0| f=1MHz 3
" 5 DC =500V
Isolation Resistance Riso 4060 % RH. 1 100 TQ
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is it authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a fallre of the product is reasonably expected to cause severe personal injury or death, nless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
&Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuclear conirol, submarin, fransportation, ransportation signal, disaster prevention, medical, public nformeation nelviork etc. Wil Eleronik eiSos Gmibt & Co KG must be informed about the intent of such usage before the design-In stage. In additon, suficent reiabilty evaluation checks fo safety must be performed on every electronic
component which is used in electrical circuts that require high safety and reliabilty functions or performance.




Total Power Dissipation vs. Ambient Temperature:

Collector Power Dissipation (mW)

Forward Current (mA)
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Collector Dark Current vs. Ambient Temperature:
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= 20V

Vee= 10V
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is it authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a fallre of the product is reasonably expected to cause severe personal injury or death, nless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
&Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuclear conirol, submarin, fransportation, ransportation signal, disaster prevention, medical, public nformeation nelviork etc. Wil Eleronik eiSos Gmibt & Co KG must be informed about the intent of such usage before the design-In stage. In additon, suficent reiabilty evaluation checks fo safety must be performed on every electronic
component which is used in electrical circuts that require high safety and reliabilty functions or performance.



Relative CTR vs. Ambient Temperature:
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Vie= 5V

VeeE 0,4V

Relative CTR
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ce= 2,pV

0,6
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-20 0 20 40 60 80

Ambient Temperature (°C)

Testcondition: IF= 5mA; Normalized to TA= 25°C
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Collector-Emitter Saturation Voltage vs. Ambient Temperature:
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
& Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuciear control, submarine, transportation, iransportation signa, disaster prevention, medical, public information network efc... Wirth Elekironik eiSos GmbH & Co KG must be informed abou the intent of such usage before the design-in stage. In addition, sufficient reliabity evaluation checks for safety must be performed on every elecironic

component which is used in electrical circuts that require high safety and reliabilty functions or performance.




Forward Current vs. Forward Voltage: Collector Current vs. Collector-Emitter Voltage:

100
100

110°C 85°C 25°C 0°C| -55°C
10

/ f ’ -
i/ f |

08 09 1 11 12 13 14 15 16 17 01 1 10

e |F=1ImA

e |F=2MmA
m— |F=5MA

e |F=10mMA

o |F=20mA

e |F=50mA

Forward Current (mA)

Collector Current (mA)

Collector-Emitter Voltage
Forward Voltage (V) ge (V)

Testcondition: TA= 25°C
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the partes have executed an ayeement speciicaly gorerning such usa Morenvev Wirth Elektronik eiSos GmbH
for safety must every electronic

& Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuclear control, submarine, transportation, iransportation signa, disaster prevention, medical, public information network etc.. Wirth Elekironik eiSos GmbH & Co KG must be informed about the intent of such usage before the design-in stage. In addition, sufficient

component which is used in electrical circuts that require high safety and reliabilty functions or performance.




Relative CTR vs. Forward Current: Switching time vs. Load Resistance:

1,5
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Testcondition: le= 5mA; TA= 25°C Testcondition: o= 2mA; Ve= 2V; TA= 25°C
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is it authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a fallre of the product is reasonably expected to cause severe personal injury or death, nless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
& Co KG products are neither designed nor ntended for se in areas such as miltary, aerospace, avition, nuclear conirl, submarine, iransporiation, transportaton signal, isaster prevention, medical, pubic nformaiion network etc.. Wiirh Elekironik eiSos GmbH & Co K& must be informed about the intent of such usage before the design-in stage. In addtion, suffcien refabily evaluation checks for safely must be performed on every electronic
component which is used in electrical circuts that require high safety and reliabilty functions or performance.



Gain vs. Frequency:

100Q

LOkQ

Gain (dB)

01 1 10 100 1000

Frequency (kHz)

Testcondition: lo= 2mA; Vee= 2V; TA= 25°C
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component which is used in electrical circuts that require high safety and reliabilty functions or performance.




Packaging Specification - Tape: [mm]

Packaging Specification - Reel: [mm]

W3

H w1
= 7 close to center
0 4

A
N
|

Top Cover
— Tape
T
T2
End Feeding direction ——= Sxan/CarrierTape
Cover Tape
b 0o 0 0 0 @ Yo 0 0 o {
= = =1 = = =01
\}*”M M T
e | | e e
No Component Components No Component
min. 160mm min. 100mm
Cover Tape
min. 400mm
Packaging is referred to the international standard IEC 60286-3:2019 o
W T Pl 00 F Q. (mm)
Tape Type ot (mm) o mm) mm mm) | (mm) Material (80s) Tolerance__ |+ 2.0
+03/-01__|ref +01 _[+01 [+01/-00 |min__|+01 [min__|+01 [Value 330,00 Polystyrene |
2 16,00 040 800 [200 1,50 1150 175 1425 7,50 |Polystyrene 3000
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
& Co KG products are neither designed nor intended for use In areas such as military, arospace, aviation, nuclear control, submarine, transportation, transportation signal, disaster prevention, medical, pubic information network etc... Wiirth Elekironik eiSos GmbH & Co KG must be informed about the intent of such usage before the design-in stage. In adition, sufficient reliabily evaluation checks for safety must be performed on every electronic

component which is used in electrical circuts that require high safety and reliabilty functions or performance.




Classification Reflow Profile for SMT components: Classification Reflow Soldering Profile:
Profile Feature Value
Preheat Temperature Min Tsmin | 150 °C
Preheat Temperature Max T max | 200 °C
Tp L P Pz I «Tg —5°C Preheat Time t; from Tg  to T o0 ty max. 60 - 120 seconds
Max. Ramp Up Rate Ramp-up Rate (T to Tp) 3 °C/ second max.
Max. Ramp Down Rate Liquidous Temperature T |217°C
T ¥ ! Time t, maintained above T, | max. 60 seconds
L
Peak package body temperature T, |T,=T, see Table below
° Ts max Preheat Area package Body Temperatu L=
v L2 Time within 5°C of actual peak
§ temperature p tp | max. 10 seconds
©
g Ramp-down Rate (T to T)) 6 °C/ second max
£ Time 25°C to peak temperature max. 220 seconds
D
= — t;———> refer to IPC/ JEDEC J-STD-020E
Package Classification Reflow Temperature (T):
o Volume mm?* Volume mm® Volume mm®
” Lioperties <350 350-2000 >2000
[—— Time 25°C to Peak > EBI-Z“:: rﬁsst-:mhly | Package Thickness | 5o, o 260 °C 260 °C
Time PB-Free A: bly | Package Thick
-Free Assembly | Package Thickness o o o
1.6 mm - 2.5 mm 260 °C 250 °C 245°C
PB-Free Assembly | Package Thickness o o o
>2.5mm 250 °C 245°C 245°C
Applied cycles 2 cycles max.
refer to IPC/ JEDEC J-STD-020E
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is it authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a fallre of the product is reasonably expected to cause severe personal injury or death, nless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
&Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuclear conirol, submarin, fransportation, ransportation signal, disaster prevention, medical, public nformeation nelviork etc. Wil Eleronik eiSos Gmibt & Co KG must be informed about the intent of such usage before the design-In stage. In additon, suficent reiabilty evaluation checks fo safety must be performed on every electronic
component which is used in electrical circuts that require high safety and reliabilty functions or performance.



Cautions and Warnings:

The following conditions apply to all goods within the product series of Optoelectronic
Components of Wiirth Elektronik eiSos GmbH & Co. KG:

General:

* This optoelectronic component is designed and manufactured for use in general electronic equipment.

e Wiirth Elektronik must be asked for written approval (following the PPAP procedure) before incorporating the components into any
equipment in fields such as military, aerospace, aviation, nuclear control, submarine, transportation (automotive control, train control,
ship control), transportation signal, disaster prevention, medical, public information network, etc. where higher safety and reliability are
especially required and/or if there is the possibility of direct damage or human injury.

*  Optoelectronic components that will be used in safety-critical or high-reliability applications, should be pre-evaluated by the customer.

* The optoelectronic component is designed and manufactured to be used within the datasheet specified values. If the usage and
operation conditions specified in the datasheet are not met, the wire insulation may be damaged or dissolved.

e Do not drop or impact the components, the component may be damaged

o Wirth Elektronik products are qualified according to international standards, which are listed in each product reliability report. Wiirth
Elektronik does not warrant any customer qualified product characteristics beyond Wiirth Elektroniks” specifications, for its validity and
sustainability over time.

* The responsibility for the applicability of the customer specific products and use in a particular customer design is always within the
authority of the customer. All technical specifications for standard products also apply to customer specific products.

* Unless Wiirth Elektroik has given its express consent, the customer is under no circumstances entitled to reverse engineer, disassemble
or otherwise attempt to extract knowledge or design information from the optoelectronic component.

Product specific:
Soldering:

e The solder profile must comply with the technical product specifications. All other profiles will void the warranty.

o All other soldering methods are at the customers’ own risk

o The soldering pad pattern shown above is a general recommendation for the easy assembly of optoelectronic components. If a high
degree of precision is required for the selected application (i.e. high density assembly), the customer must ensure that the soldering pad
pattern is optimized accordingly.

Cleaning and Washing:
* Washing agents used during the production to clean the customer application might damage or change the characteristics of the

optoelectronic component body, marking or plating. Washing agents may have a negative effect on the long-term functionality of the
product.

e Using a brush during the cleaning process may break the optoelectronic component body. Therefore, we do not recommend using a
brush during the PCB cleaning process.

Potting:

e Ifthe product is potted in the customer application, the potting material might shrink or expand during and after hardening. Shrinking
could lead to an incomplete seal, allowing contaminants into the optoelectronic component body, pins or termination. Expansion could
damage the components. We recommend a manual inspection after potting to avoid these effects.

Storage Conditions:

e A storage of Wiirth Elektronik products for longer than 12 months is not recommended. Within other effects, the terminals may suffer
degradation, resulting in bad solderability. Therefore, all products shall be used within the period of 12 months based on the day of
shipment.

* Do not expose the optoelectronic component to direct sunlight.

e The storage conditions in the original packaging are defined according to DIN EN 61760-2.

* For a moisture sensitive component, the storage condition in the original packaging is defined according to IPC/JEDEC-J-STD-033. It is
also recommended to return the optoelectronic component to the original moisture proof bag and reseal the moisture proof bag again.

e The storage conditions stated in the original packaging apply to the storage time and not to the transportation time of the components.

Packaging:

» The packaging specifications apply only to purchase orders comprising whole packaging units. If the ordered quantity exceeds or is
lower than the specified packaging unit, packaging in accordance with the packaging specifications cannot be ensured.

Handling:

* Violation of the technical product specifications such as exceeding the nominal rated current, will void the warranty.

e The product design may influence the automatic optical inspection.

o Certain optoelectronic component surfaces consist of soft material. Pressure on the top surface has to be handled carefully to prevent
negative influence to the function and reliability of the optoelectronic components.

o ESD prevention methods need to be applied for manual handling and processing by machinery.

* Resistors for protection are obligatory.

¢ In addition to optoelectronic components testing, products incorporating these devices have to comply with the safety precautions given
in IEC 60825-1, IEC 62471 and IEC 62778.

Technical specification:

* The typical and/or calculated values and graphics of technical parameters can only reflect statistical figures. The actual parameters of
each single product, may differ from the typical and/or calculated values or the typical characteristic line.
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
& Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuciear control, submarine, transportation, iransportation signa, disaster prevention, medical, public information network efc... Wirth Elekironik eiSos GmbH & Co KG must be informed abou the intent of such usage before the design-in stage. In addition, sufficient reliabity evaluation checks for safety must be performed on every elecironic

component which is used in electrical circuts that require high safety and reliabilty functions or performance.




* In the characteristics curves, all values given in dotted lines may show a higher deviation than the paramters mentioned above.

* On each reel, only one bin is sorted and taped. The bin is defined on the current transfer ratio.

e In order to ensure highest availability, the reel binning of standard deliveries can vary. A single bin cannot be ordered. Please contact us
in advance, if you need a particular bin sorting before placing your order.

o These cautions and warnings comply with the state of the scientific and technical knowledge and are believed to be accurate and
reliable. However, no responsibility is assumed for inaccuracies or incompleteness.

The customer has the sole responsibility to ensure that he uses the latest version of this datasheet, which is available on Wiirth Elektronik’s
homepage. Unless otherwise agreed in writing (i.e. customer specific specification), changes to the content of this datasheet may occur
without notice, provided that the changes do not have a significant effect on the usability of the optoelectronic components.
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Important Notes

The following conditions apply to all goods within the product range of Wiirth Elektronik
eiSos GmbH & Co. KG:

1. General Customer Responsibility

Some goods within the product range of Wiirth Elektronik eiSos GmbH & Co. KG contain statements regarding general suitability for certain
application areas. These statements about suitability are based on our knowledge and experience of typical requirements concerning the
areas, serve as general guidance and cannot be estimated as binding statements about the suitability for a customer application. The
responsibility for the applicability and use in a particular customer design is always solely within the authority of the customer. Due to this
fact it is up to the customer to evaluate, where appropriate to investigate and decide whether the device with the specific product
characteristics described in the product specification is valid and suitable for the respective customer application or not.

2. Customer Responsibility related to Specific, in particular Safety-Relevant Applications

It has to be clearly pointed out that the possibility of a malfunction of electronic components or failure before the end of the usual lifetime
cannot be completely eliminated in the current state of the art, even if the products are operated within the range of the specifications

In certain customer applications requiring a very high level of safety and especially in customer applications in which the malfunction or
failure of an electronic component could endanger human life or health it must be ensured by most advanced technological aid of suitable
design of the customer application that no injury or damage is caused to third parties in the event of malfunction or failure of an electronic
component. Therefore, customer is cautioned to verify that data sheets are current before placing orders. The current data sheets can be
downloaded at www.we-online.com.

3. Best Care and Attention

Any product-specific notes, cautions and warnings must be strictly observed. Any disregard will result in the loss of warranty.

4, Customer Support for Product Specifications

Some products within the product range may contain substances which are subject to restrictions in certain jurisdictions in order to serve
specific technical requirements. Necessary information is available on request. In this case the field sales engineer or the internal sales
person in charge should be contacted who will be happy to support in this matter.

5. Product R&D

Due to constant product improvement product specifications may change from time to time. As a standard reporting procedure of the
Product Change Notification (PCN) according to the JEDEC-Standard inform about minor and major changes. In case of further queries

regarding the PCN, the field sales engineer or the internal sales person in charge should be contacted. The basic responsibility of the
customer as per Section 1 and 2 remains unaffected.

6. Product Life Cycle

Due to technical progress and economical evaluation we also reserve the right to discontinue production and delivery of products. As a
standard reporting procedure of the Product Termination Notification (PTN) according to the JEDEC-Standard we will inform at an early stage
about inevitable product discontinuance. According to this we cannot guarantee that all products within our product range will always be
available. Therefore it needs to be verified with the field sales engineer or the internal sales person in charge about the current product
availability expectancy before or when the product for application design-in disposal is considered. The approach named above does not
apply in the case of individual agreements deviating from the foregoing for customer-specific products.

7. Property Rights

All the rights for contractual products produced by Wiirth Elektronik eiSos GmbH & Co. KG on the basis of ideas, development contracts as
well as models or templates that are subject to copyright, patent or commercial protection supplied to the customer will remain with Wiirth
Elektronik eiSos GmbH & Co. KG. Wiirth Elektronik eiSos GmbH & Co. KG does not warrant or represent that any license, either expressed or
implied, is granted under any patent right, copyright, mask work right, or other intellectual property right relating to any combination,
application, or process in which Wiirth Elektronik eiSos GmbH & Co. KG components or services are used.

8. General Terms and Conditions

Unless otherwise agreed in individual contracts, all orders are subject to the current version of the “General Terms and Conditions of Wiirth
Elektronik eiSos Group”, last version available at www.we-online.com.
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“This electronic component has been designed and developed for usage in general electronic equipment only. This product is not authorized for use in equipment where a higher safety standard and relabilty standard is especially required or where a failure of the product is reasonably expected to cause severe personal injury or death, unless the parties have executed an agreement specifically governing such use. Moreover Wirth Elektronik eiSos GmbH
& Co KG products are neither designed nor intended for use in areas such as miltary, aerospace, aviation, nuciear control, submarine, transportation, iransportation signa, disaster prevention, medical, public information network efc... Wirth Elekironik eiSos GmbH & Co KG must be informed abou the intent of such usage before the design-in stage. In addition, sufficient reliabity evaluation checks for safety must be performed on every elecironic

component which is used in electrical circuts that require high safety and reliabilty functions or performance.
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Datasheet

600 V, 25 A ultrafast high voltage diode

Ak Features

»  Ultrafast recovery, soft recovery

*  Low power losses at high switching frequency operations
*  Low leakage current

DPAK *  High junction temperature

«  High overcurrent capability

« ECOPACK2 compliant

Applications

K
TO220FPAC . P FC

*  Boost diode
*  LLC clamping diode

Description

The STTH25MO6 is an ultrafast recovery power rectifier especially suited for boost or
LLC clamping circuits working at high switching frequencies in heavy duty
applications such as air conditioning equipment or telecom power supplies.

Designed with the latest ST’s ultrafast technology, this 600 V 25 A diode in DPAK and
TO-220FPAC has a robust behavior against electrostatic discharge and high
overcurrent capability.

Product status

STTH25M06

Product summary
Symbol Value

IF(av) 25A
VRRM 600 V
trr(typ.) 25ns

T j(max) 175 °C
VFtyp.) 16V

DS13169 - Rev 2 - February 2020

her information contact your local STMicroelectronics sales office.
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1 Characteristics

Table 1. Absolute ratings (limiting values at 25 °C, unless otherwise specified)

. ———mas

VRRM Repetitive peak reverse voltage
IFav) Average forward current 25 A
IFsm Surge non repetitive forward current tp = 10 ms sinusoidal 170 A
Tstg Storage temperature range -65 to +175 °C
T Maximum operating junction temperature +175 °C

Table 2. Thermal resistance parameter

value

DPAK
Ritn(-c) Junction to case
TO-220FPAC 2.45

For more information, please refer to the following application note :
. ANS5088 : Rectifiers thermal management, handling and mounting recommendations

Table 3. Static electrical characteristics

Tj=25°C
IR Reverse leakage current VR =600V pA
T,=125°C - 70 | 800
T,=25°C - 21
lF=15A
T,=150°C - 13
VE®?) Forward voltage drop \Y
=25°C - 25 | 34
lF=25A
T,=150°C - 16 20

1. Pulse test: t,=5ms, 6 <2%
2. Pulse test: t, = 380 us, 6 < 2%

To evaluate the conduction losses, use the following equation:
P = 1.04 X Irav) + 0.0385 X IF2Rus)

For more information, please refer to the following application notes related to the power losses :
. ANG604: Calculation of conduction losses in a power rectifier
. AN4058: Calculation of turn-off power losses generated by an ultrafast diode

DS13169 - Rev 2 page 2/13
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Table 4. Dynamic electrical characteristics

IF=1A
dlg/dt = -50 Alus - 50
VR =30V
Tj=25°C
lF=1A
dlg/dt =-100 A/us - 25 35
VR=30V
ter Reverse recovery time ns
IF=15A
dlg/dt = -200 A/us - 55
VR =400V
Tj=125°C
IF=25A
dlg/dt = -200 A/us - 60
Vg =400V
IrRM Reverse recovery current lF=25A - 7 A
Tj=125°C dlg/dt = -200 Alus

Qr Reverse recovery charge - 250 nC
Vg =400V

DS13169 - Rev 2 page 3/13
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1.1 Characteristics (curves)
Figure 1. Average forward power dissipation versus Figure 2. Forward voltage drop versus forward current
average forward current (square waveform) (typical values)
P(W) IF(A)
100 6=§05’ 62?] 5=§2/ \6=\:5 B 1000.0
" /7 / - E
/ / / i | 100.0 — _—

B [ S o
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]/ w1/ )
20 — 7
W AP = =
= IFAV)(A) B=tp/T tp 17 VE (V) —
0 ‘ ‘ ‘ ‘ oal 11/ \
0 8 16 24 32 40 0.0 1.0 2.0 3.0 4.0 5.0
Figure 3. Forward voltage drop versus forward current Figure 4. Relative variation of thermal impedance,
(maximum values) junction to case versus pulse duration (DPAK)
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Figure 5. Relative variation of thermal impedance, Figure 6. Peak reverse recovery current versus dIg/dt
junction to case versus pulse duration (TO-220FPAC) (typical values)
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Figure 7. Reverse recovery time versus dig/dt (typical Figure 8. Reverse recovery charges versus dig/dt (typical

values) values)
trr(NS) Qgg(NC)
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Figure 9. Reverse recovery softness factor versus dig/dt Figure 10. Relative variations of dynamic parameters
(typical values) versus junction temperature
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Figure 12. Thermal resistance junction to ambient versus

Figure 11. Junction capacitance versus reverse voltage =~ Copper surface under tab (typical values, epoxy printed
applied (typical values) board FR4, ecy = 70 pm)
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Figure 13. Relative variation of non-repetitive peak surge @ Figure 14. Relative variation of non-repetitive peak surge

forward current versus pulse duration (sinusoidal forward current versus initial junction temperature
waveform) (sinusoidal waveform)
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2 Package information

In order to meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,
depending on their level of environmental compliance. ECOPACK specifications, grade definitions and product
status are available at: www.st.com. ECOPACK is an ST trademark.

2.1 DPAK package information

. Epoxy meets UL 94,VO
. Cooling method: by conduction (C)

Figure 15. DPAK package outline
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1 > A e

b4
i c2 »>— <+ Thermal pad
L2
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! D
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L4) |
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4’ F
2
I l«Gauge
0.25 plane
Note: This package drawing may slightly differ from the physical package. However, all the specified dimensions are

guaranteed.
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Table 5. DPAK package mechanical data

Inches (for reference only)

A 2.18 2.40 0.085 0.094
A1 0.90 1.10 0.035 0.043
A2 0.03 0.23 0.001 0.009
b 0.64 0.90 0.025 0.035
b4 4.95 5.46 0.194 0.215
c 0.46 0.61 0.018 0.024
c2 0.46 0.60 0.018 0.023
D 5.97 6.22 0.235 0.244
D1 4.95 5.60 0.194 0.220
E 6.35 6.73 0.250 0.265
E1 4.32 5.50 0.170 0.216
e 2.286 typ. 0.090 typ.

el 4.40 4.70 0.173 0.185
H 9.35 10.40 0.368 0.409
L 1.0 1.78 0.039 0.070
L2 1.27 0.050
L4 0.60 1.02 0.023 0.040
V2 -8° +8° -8° +8°

Figure 16. DPAK recommended footprint (dimensions in mm)
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The device must be positioned within [10.05[AB]
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2.2 TO-220FPAC package information

. Epoxy meets UL 94,VO

. Cooling method: by conduction (C)

. Recommended torque value: 0.55 N-m
. Maximum torque value: 0.70 N-m

Figure 17. TO-220FPAC package outline
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Table 6. TO-220FPAC package mechanical data

Inches (for reference only)

A 4.40 4.60 0.173 0.181
B 2.5 2.7 0.098 0.106
D 2.5 2.75 0.098 0.108
E 0.45 0.70 0.018 0.027
F 0.75 1 0.030 0.039
F1 1.15 1.70 0.045 0.067
G 4.95 5.20 0.195 0.205
G1 2.4 2.7 0.094 0.106
H 10 10.4 0.393 0.409
L2 16 typ. 0.63 typ.
L3 28.6 30.6 1.126 1.205
L4 9.8 106 0.386 0.417
L6 15.9 16.4 0.626 0.646
L7 9.00 9.30 0.354 0.366
Diam 3.00 3.20 0.118 0.126
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3 Ordering information

Table 7. Ordering information

STTH25M06B-TR TH25 M06B DPAK 0.32g 2500 Tape and reel
STTH25MO06FP STTH25MO06FP TO-220FPAC 1.90¢g 50 Tube
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Revision history

Table 8. Document revision history

I T

09-Dec-2019 1 Initial release.
10-Feb-2020 2 Added TO-220FPAC package information.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2020 STMicroelectronics — All rights reserved
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