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Device connection technology for signals, data, and power from Phoenix Contact

COMBICON control

Connection technology for
measurement and control technology and
I/O modules: PCB terminal blocks and
plug-in connectors with 2.54 to 7.62 mm
pitch, screw, spring-cage, and insulation
displacement connection, wave soldering.

From page 71

COMBICON high density & data

Plug-in connectors in miniature format -
fast insulation displacement, spring, and
pierce connection technology, T-branches
for easy bus connections.

From page 45

COMBICON power

Connection technology for power
electronics: PCB terminal blocks and plug-in
connectors for currents up to 125 A, screw
and spring-cage connection, panel
feed-throughs.

From page 439

COMBICON compact

Device connections for building
technology and LED applications: PCB
terminal blocks and plug-in connectors with
2.5 to 7.5 mm pitch, screw and spring-cage
connection as well as pin strips.

From page 385

Housing

Plastic and aluminum electronics
housing: component housing and panel
mounting bases for industrial electronics,
component housing for building installation,
innovative bus connections between
housing.

From page 647
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Device connection technology for signals, data, and power from Phoenix Contact

PLUSCON data
Plug-in connectors, panel feed-throughs,

and cables for fieldbuses and networks.

See Catalog 2

PLUSCON circular

Flush-type plugs, plug-in connectors for
assembly, and cables from M5 to M58 for
signals, data, and power.

See Catalog 2

PLUSCON power

Plug-in charging systems for
electromobility up to 400 A and plug-in
connectors for power electronics up to
150 A.

See Catalog 2

PLUSCON device

Rectangular plug-in connectors with
modular contact system for signals, power,
and fiber optics with IP67 protection and
available in various sizes.

See Catalog 2

PLUSCON solar

AC and DC connection systems for
photovoltaic modules, inverters, and micro
inverters.

See Catalog 2
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Device connection technology for signals, data, and power from Phoenix Contact

Individual connection solutions for your application

Customer-specific adaptation of
standard products

Found a product in our catalogs that
meets your technical requirements, but
you'd prefer a tailored solution?

No problem — our Solution Center will be
happy to provide you with support in
implementing your requirements. Whether
it's individual colors, special printing, a
specific number of contacts or complete
cable assembly — just let us know what
you want.
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Device connection technology for signals, data, and power from Phoenix Contact

New customer-specific product developments

Phoenix Contact has been producing
high-quality products for worldwide use for
over 85 years.

Benefit from our extensive
development, manufacturing, and process
expertise for your individual solution.
Together with you, we can transform great
ideas into innovative products.

Intelligent solutions in housing and
connection technology increasingly require
custom concepts.

As a manufacturer, you can develop
products with us that meet the
requirements of today's markets, such as
high quality, individual design, and great
customer benefits at a reasonable price.

You will have the entire expertise of the
Phoenix Contact Group at your disposal.
From our own tool shop and machine
building through plastic injection molding
and metal production to expertise in
electronics production, we offer a depth of
manufacturing that enables us to implement
even demanding projects and complex
products within a short development
period.

Our own laboratory carries out testing
throughout the process, handles the
necessary qualifications and, of course,
international approvals.

As a manufacturer, you can focus on
your core competencies and benefit from
our expertise as specialists in connection
and housing technology.

Great products need great ideas and
experience. Together with the expertise of
Phoenix Contact, you can implement your
individual solution - right from the initial
idea to cost-effective series production.

Our products and services range from
customer-specific PCB connection
technology with screw, spring or IDC fast
connection, in all conceivable designs and
colors...

...through corresponding electronics
housing in special designs in the color and
size of your choice, together with the
appropriate connection technology...

...individual field cabling, with plug-in
connectors with shielding for high data
transmission speeds, splash-proof housing
for harsh industrial environments...

...to complete solutions consisting, for
example, of splash-proof housing including
the appropriate connection technology for
signal, data, and power transmission, plus
the ideal PCB connection.

PHOENIX CONTACT
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Device connection technology for signals, data, and power from Phoenix Contact

Our service — added value for you

Phoenix Contact doesn't just offer the
right products, it also provides a
professional service for all aspects of device ™
development. Wherever you are in the e
world, Phoenix Contact's global network
means that you can rely on our service.
Being at home all over the world and /
speaking the language of the user is what we
understand by customer proximity. B
Proximity that ensures the best service for /
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Personal consultation and support

As our customer, you are always the
focus of attention at Phoenix Contact,
whether during consultation or as part of
after sales support. Expert and personal
consultation forms the basis of this
approach. Even though we live in the age of
the Internet, personal interaction with our
customers is of great importance to us.

Reliable delivery service

It goes without saying that our products
are delivered reliably and on time. In
addition to our optimized delivery service,
we offer numerous options for making the
purchasing process more efficient and
transparent.
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(D South Africa

|0 Australia
[ New Zeal:

Our team of highly motivated staff are
available to you at locations around the
world.

With warehouses in key industrial
locations throughout the world, we ensure
that you receive your products from
Phoenix Contact cost-effectively and within
the required delivery time.




Device connection technology for signals, data, and power from Phoenix Contact

Online catalog

The online catalog provides
comprehensive, up-to-date information in
7 languages for more than 22,000 products
from Phoenix Contact. Here you can find
product-specific information such as
technical data, notes on approvals,
dimensional drawings, 3D data, etc..

At the click of the mouse, you can easily
generate a product data sheet in PDF
format.

In over 15 countries, e-shop functions
complete the online catalog. Following
successful registration, you can access your
prices and delivery schedules at any time
and you also have the option of placing
orders directly online.

www.phoenixcontact.net/products

Online search assistants

Online search assistants help you to
search systematically and quickly for
products from our extensive range of
plug-in connectors. By selecting electrical
values and other product properties, you
are taken directly to the products that meet
your requirements.

— COMBICON select
PCB connection and electronics housing

— PLUSCON field select
Flush-type plugs for sensor/actuator
applications

— PLUSCON data select
Device plug-in connectors for fieldbuses
and networks

— PLUSCON circular select
M17 to M58 device plug-in connectors

www.phoenixcontact.net/products
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User-friendly product search with COMBICON select
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Device connection technology for signals, data, and power from Phoenix Contact

Product range overview

COMBICON HD - miniature PCB terminal blocks and plug-in connectors with high contact density

NN
Miniature THR/SMD PCB terminal blocks Miniature plugs and headers with 2.5 mm Miniature PCB terminal block with displace- Plug-in connectors with displacement con-
and plug-in connectors with 2.5 mm pitch pitch ment connection with 2.5 mm pitch nection and headers with 2.0 mm pitch
PTSM 0,5...THR Page 51 PTSM 0,5... Page 55 PTQ0,3..THR Page 63 CIOC...(M)(F) Page 65
PTSM 0,5...SMD Page 53 PTPM Page 55 CIOC...F(V)(H) Page 67

COMBICON control -

Through hole reflow applications with screw Through hole reflow applications with push- Multi-position PCB terminal blocks Double and three-level PCB terminal blocks
connection in spring connection 2.54/3.5/3.81 mm pitch with 3.5/3.81 mm pitch

3.5/3.81/5.0/5.08 mm pitch 3.5/3.81/5.0/5.08 mm pitch MPT 0,5; 0,5 mm? Page 83 MKKDS 1/... Page 85
MKDS Page 75 SPT-THR 1,5 Page 78 SMKDS 1; 1,5 mm? Page 85 MK3DS 1/... Page 87

MKDSN 1,5; 1.5 mm2 Page 91 SMKDSN 1,5; 1.5 mm2 Page 91 Double-level PCB terminal blocks Multi-level PCB terminal blocks

MKDS 1,5; 1.5 mm?2 Page 95 SMKDS 1,5; 1.5 mm?2 Page 87 MKKDSN 1,5; 1.5 mm? Page 93 MK3DS 1,5/...-5,08 Page 99

MKDSN 2,5; 2.5 mm? Page 103 SMKDS 2,5; 2.5 mm? Page 103 MKKDS 1,5; 1.5 mm? Page 97 MK4DS 1,5/...-5,08 Page 101
MKKDS 3; 2.5 mm? Page 109 MK3DS 3/...-5,08 Page 111

High, flat, and multi-position PCB terminal blocks with screw connection
= .'. a"f&‘ ,

High PCB terminal blocks with 5.0/5.08 mm Horizontal design with 3.5/5.0 mm pitch With internal bridging Orthogonal PCB terminal blocks

pitch MKDSFW 1,5/...-3,5 Page 87 MKDS 1,5-B; 1.5 mm?2 Page 97 MKDSO 1,5/...3,5 Page 89
MKKDSNH 1,5/...-5,08 Page 93 MKDSFW 3/... Page 107 MKDS 3-B; 2.5 mm2 Page 105 MKDSO 2,5/...-5,0 Page 113
MK3DS 1,5/...-5,08-BC Page 99 MKDSO 2,5 HV/...-7,5 Page 125

8 PHOENIX CONTACT



Device connection technology for signals, data, and power from Phoenix Contact

COMBICON control — multi-position PCB terminal blocks with screw connection

e e
L 2

Horizontal and vertical PCB terminal blocks KDS (2,5) Page 117 7.5/7.62 mm pitch

with front connection with 5.0 mm pitch, KDS 3-PMT Page 168 GMKDSN 1,5; 1.5 mm2 Page 119
2.5 mm2 connection cross section KDS 3-MT Page 117 GMKDS 1,5; 1.5 mm? Page 121
FRONT 2,5/... Page 114 KDS(P) 4 Page 127

PCB terminal blocks with spring-cage connection or push-in spring connection

o5

Angled PCB terminal blocks with spring-
cage connection

ZFKDS 1-3,81 Page 129
ZFKDS 2,5-5,08 Page 135

Compact design, 5.0 mm pitch,
1.5 mm? connection cross section
ZFKDS 1,5C-5,0 Page 131

Two, three, and four-level PCB terminal
blocks with 5.08 mm pitch, 2.5 mm2connec-
tion cross section Page 133

PCB terminal blocks with push-in spring connection or displacement connection

Horizontal and vertical push-in spring con- Horizontal and vertical push-in spring con- Orthogonal push-in spring connection

nection, 3.5/5.0 mm pitch nection, 2.54/3.81/5.08/7.62 mm pitch FKDSO... Page 153
SPT 1,5/...-3,5 Page 141
SPT 2,5/...-5,0 Page 143 FFKDS(A)... Page 145

ring connection for the Ex area

PCB terminal blocks with screw connection or sp

>, T

High PCB terminal blocks with 5.0/5.08 mm Horizontal and vertical PCB terminal blocks Spring-cage connection with 5.0/5.08 mm

pitch with front connection with 5.0 mm pitch, 2.5 pitch

MKKDSH 3/...-EX Page 157 mm2 connection cross section ZFKDS 1,5C-5,0-EX Page 161
MK3DSH 3/...-5,08-EX Page 157 FRONT 2,5/...-EX Page 158 ZFKDS 2,5-5,08-EX Page 161
MK3DSMH 3/...-5,08-EX Page 157

For additional information, visit www.phoenixcontact.net/products

Product range overview

7.5/7.62 mm pitch

GSMKDSN 1,5; 1.5 mm2 Page 119
GSMKDSP 1,5; 1.5 mm?2 Page 121
GSMKDS 3; 2.5 mm2 Page 123

Angled PCB terminal blocks with push-in
spring connection

SPTA1/... Page 137
SPTA 1,5/... Page 139

Displacement connection with 3.81 mm
pitch, 0.5 mm? connection cross section
IDC 0,3/...-3,81 Page 154

Horizontal and vertical push-in spring con-
nection with 3.5/5.0 mm pitch
SPT 2,5/...-5,0-EX Page 163

PHOENIX CONTACT 9



Device connection technology for signals, data, and power from Phoenix Contact

Product range overview

COMBICON control - plug-in connector systems with 2.5/2.54/3.5/3.81 mm pitch

T

Plugs and headers, 2.5 mm pitch Push-in plugs and headers for THR and Double-row plug-in connector with push-in Inverted plugs with screw connection, 3.81

FK-MC 0,5/...-ST-2,5 Page 168 SMD processes with 2.54 mm pitch spring connection, 3.5 mm pitch mm pitch

MC(V) 0,5/...-G-2,5(THT) Page 172 FMC 0,5; 0.5 mm? Page 174 DFMC 1,5/...-ST(F)-3,5(-LR)  Page 184 MC 1,5/...-ST(F)-... Page 190
IMC 1,5/...-ST(F)-3,81 Page 196

g connection

=]

Plugs with 3.5/3.81 mm pitch, plug-in direc- Plugs with front connection, 3.81 mm pitch Plugs with push-in spring connection, Plugs with push-in spring connection,
tion vertical to the conductor axis FRONT-MC 1,5/...-ST(F)-... Page 194 3.5/3.81 mm pitch 3.5/3.81 mm pitch, flat, compact design
MCVR(W) 1,5/...-ST(F)-... Page 192 FK-MCP 1,5/...-ST(F)-... Page 198 FMC 1,5/...-ST(F)-... Page 200

Plug-in connectors with 3.5/3.81 mm pitch and headers for reflow and wave soldering processes

TWIN plugs with push-in spring-cage con- Plugs with IDC displacement connection, Plugs with crimp connection, 3.81 mm pitch, Reflow solderable headers, 3.5/3.81 mm
nection, 3.5/3.81 mm pitch, for potential dis- 3.81 mm pitch, connection cross section 1.0 mm?2 connection cross section pitch, horizontal and vertical plug-in direction
tribution 0.5 mm? MCC 1/...-STZ(F)-3,81 Page 206 Page 208
TFMC 1,5/...-ST(F)-... Page 202 QcC 0,5/...-ST(F)-3,81 Page 204

Headers with 3.5/3.81 mm pitch for press-in technology and wave soldering processes
TS 7 i

as

/-
-
=

—
Headers for press-in technology, 3.5/3.81 Headers for wave soldering process, Headers with 3.81 mm pitch with orthogonal Headers with 3.5 mm pitch with orthogonal
mm pitch, horizontal and vertical plug-in di- 3.5/3.81 mm pitch, horizontal and vertical plug-in direction plug-in direction
rection plug-in direction MCO 1,5/...-G-3,81 Page 231 MCO 1,5/...-G1...-3,5 Page 232
EMC(V) 1,5/...-G(F)-... Page 222 MC(V) 1,5/...-G(F)-... Page 224

10 |PHOENIX CONTACT



Device connection technology for signals, data, and power from Phoenix Contact

COMBICON control - headers with 3.81 mm pitch

B
B =

Double-level headers, 3.81 mm pitch, hori- Inverted headers, 3.81 mm pitch, horizontal Feed-through headers, 3.81 mm pitch, with
zontal and vertical plug-in direction and vertical plug-in direction spade connection
MCD(V) 1,5/...-G(F)-3,81 Page 234 IMC(V) 1,5/...-G(F)-3,81 Page 238 DFK-MC 1,5/...-G(F)-3,81 Page 240

Plug-in connectors with 5.0/5.08 mm pitch with screw connection

Plugs with screw connection and headers, Plugs with screw connection, 5.0/5.08 mm Plugs with screw connection, 5.0/5.08 mm
5.08 mm pitch pitch, with/without test connection pitch, plug-in direction 90° to the conductor
MC 1,5/...-ST(F)-5,08 Page 246 MSTB 2,5/....-ST(F)-... Page 262 i

axis
MVSTBR(W) 2,5/...-ST(F)-..  Page 266

Plug-in connectors with 5.0/5.08 mm pitch with screw and push-in spring connection

TWIN plugs, 5.08 mm pitch, for potential dis- Inverted plug with screw connection, 5.08 Plugs with push-in spring connection,
tribution mm pitch 5.0/5.08 mm pitch
TMSTBP 2,5/...-ST(F)-5,08 Page 270 IC 2,5/...-ST(F)-5,08 Page 272 FKC(T) 2,5/...-ST(F)-... Page 274

TWIN plugs with push-in spring connection, TWIN plugs with push-in spring connection, Inverted plug with push-in spring connection,
5.0 mm pitch, for potential distribution 5.08 mm pitch, for potential distribution 5.0/5.08 mm pitch
TVFKC 1,5/...-ST-5,0 Page 282 TFKC 2,5/...-ST-5,08 Page 284 FKIC 2,5/...-ST(F)-... Page 286

For additional information, visit www.phoenixcontact.net/products

Product range overview

Cable housing for screw plugs, 2- to 16-pos.,
3.81 mm pitch

KGG-MC 1,5/... Page 242
MCVR 1,5/...ST(F)... Page 192

Plugs with front screw connection, 5.0/5.08
mm pitch
FRONT-MSTB 2,5/...-ST(F)-... Page 269

Plugs with push-in spring connection,
5.0/5.08 mm pitch, plug-in direction 90° to
the conductor axis

FKCVR(W) 2,5/...-ST(F)-... Page 280

Plug-in connectors with 5.0/5.08 mm pitch with push-in spring or insulation displacement connection

Plugs with IDC displacement connection,
5.0/5.8 mm pitch

QcC 1,0/...-ST(F)-5,08 Page 290
QC 1,5/...-ST(F) Page 292

PHOENIX CONTACT | 11



Device connection technology for signals, data, and power from Phoenix Contact

Product range overview

COMBICON control - plug-in connectors with 5.0/5.08 mm pitch with crimp connection and header

Plugs with crimp connection, 5.08 mm pitch
MSTBC 2,5/...-ST(Z)(F)-5,08  Page 294

eaders with 5

Headers for press-in technology, 5.0/5.08
mm pitch, horizontal and vertical plug-in di-
rection

EMSTB(V) 2,5/...-G(F)-... Page 310

Headers with 5.0/5.08 mm pitch

Headers with 5.0 mm pitch orthogonal plug-
in direction, wave/reflow soldering process-
es

MSTBO 2,5/...-G1...-5,0 Page 322

Plugs with screw connection, 7.5/7.62 mm
pitch, plug-in direction parallel to the conduc-
tor axis

GMSTB 2,5/....-ST(F)-... Page 334

12 | PHOENIX CONTACT

Inverted plugs with crimp connection, 5.08
mm pitch
ICC 2,5/...-STZ(F)-5,08 Page 296

.0/5.08 mm pitch for press-in technology and wave soldering processes

Headers for wave soldering processes,
5.0/5.08 mm pitch, horizontal and vertical
plug-in direction

MSTB(V) 2,5/...-G(F)-... Page 312

Double-level headers, 5.0/5.08 mm pitch,
horizontal and vertical plug-in direction, with
level offset

MDSTB(V) 2,5/...-G(F)-... Page 326

Plug-in connectors with 7.5/7.62 mm pitch with screw and push-in spring connection

Plugs with front screw connection,
7.5/7.62 mm pitch
FRONT-GMSTB 2,5/...-ST(F)-... Page 335

Reflow solderable headers, 5.0/5.08 mm
pitch, horizontal and vertical plug-in direction
CCA(V) 2,5/...-G(F)-... THR Page 298

Headers with 5.0/5.08 mm pitch, angled
plug-in direction, with/without side panel
SMSTB(A) 2,5/...-G(F)-... Page 318

Double-level headers, 5.0/5.08 mm pitch,
horizontal and vertical plug-in direction, with-
out level offset

MDSTB(V) 2,5/...-G1(F)-... Page 329

Plugs with screw connection, 7.5/7.62 mm
pitch, plug-in direction 90° to the conductor
axis

GMVSTBR(W) 2,5/...-ST(F)-... Page 336

it ]

Reflow solderable headers, 5.0 mm pitch,
with orthogonal plug-in direction
MSTBO 2,5/...-G1-5,0 THR Page 308

Headers with 5.08 mm pitch orthogonal plug-
in direction
MSTBO 2,5/...-G-5,08 Page 320

Inverted headers, 5.08 mm pitch, horizontal
and vertical plug-in direction
IC(V) 2,5/...-G(F)-5,08 Page 332

Inverted plug with screw and spring connec-
tion, 7.62 mm pitch

GIC 2,5/...-ST(GF)-7,62 Page 338
GFKIC 2,5/...-ST-7,62 Page 341



Device connection technology for signals, data, and power from Phoenix Contact

Product range overview

h with push-in spring-cage connection and headers with 7.5/7.62 mm pitch
s - S ¥ y

Plugs with push-in spring connection, Headers with 7.5/7.62 mm pitch, horizontal Inverted headers with 7.5/7.62 mm pitch, Cable housing for plugs with screw connec-
7.5/7.62 mm pitch, plug-in direction parallel and vertical plug-in direction horizontal and vertical plug-in direction tion, 2- to 24-pos., 5.0/5.08/7.5/7.62 mm

to the conductor axis GMSTB(V) 2,5/...-G(F)-... Page 342 GIC(V) 2,5...-G(F)-... Page 346 pitch Page 348
GFKC 2,5/...-ST(F)-... Page 340

Plug-in connectors for panel feed-throughs and for direct mounting

N\,

Feed-through assembly frames for inverted Headers for panel feed-through, 5,0/5.08 Headers for panel feed-through, 5.08 mm Plugs/headers with screw connection and
plug-in connectors, 5.08 mm pitch, with/with- mm pitch, with spade connection pitch, with spade connection screw flange for direct mounting

out threaded flange MSTBU 2,5/... Page 356
IC-DFR... Page 350 DFK-MSTB 2,5/...-G(F)-... Page 352 DFK-MSTB(A) 2,5/...-G(F)-... ~ Page 354

Plug-in connectors for DIN rail mounting, for direct contacting with PCBs and special designs

Inverted plugs for mounting on DIN rails, Plugs and headers for mounting on DIN rails, Direct plug-in connectors with spring-cage Plugs with screw connection, for D-SUB pan-
5.0/5.08 mm pitch Page 358 5.08 mm pitch Page 360 connection el feed-throughs and headers
ZEC 1,0/...-ST-3,5 Page 365 PSC1,5/... Page 251
ZEC 1,5/...-ST-5,0 Page 365

Plug-in connectors for the Ex area and plug-in card blocks

Plugs with screw connection and headers for Plugs with push-in spring connection for the Plug-in card blocks for European-format Socket strips with screw and spring-cage
the Ex area Page 368 Ex area, 5.08/7.62 mm pitch cards with indirect connection ~ Page 776 connection Page 788
FKC 2,5/...STF5,08 EX Page 371

GFKC 2,5/ 2-STF-7,62 EX Page 381

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 13



Device connection technology for signals, data, and power from Phoenix Contact

Product range overview

COMBICON compact - connection technology for buildings and LED applications

Miniature PCB terminal blocks and plugs Plug-in connectors for flexible PCBs PCB terminal blocks and plugs with spring- Angled pin strip plugs with spring-cage con-
PTSM 0,5...THR Page 391 PTF 0,3... Page 401 cage double connection up to 2 x 0.5 mm2 nection of 2x 1.5 mm2 and 2 x 2.5 mm?2
PTSM 0,5...SMD Page 53 PTPM Page 55 FK-MPT 0,5-3,5 series Page 403 PTDA series Page 407

PCB terminal blocks and plug-in connectors with spring/screw connection

Angled PCB terminal block with spring-cage PCB terminal block with horizontal spring- Pin-strip plugs with spring connection PCB terminal blocks with horizontal screw
connection, 1.5 mm* cage connection PTS 1,5/...-PH-5,0 Page 417 connection and conductor protection, 1.5 or
PTSA series Page 413 PTS series Page 415 2.5mm’

PT 1,5 series Page 419

PCB terminal blocks and plug-in connectors with screw connection

PCB terminal blocks with vertical screw con- PCB terminal blocks with angled screw con- Pin strip plugs with screw connection and PCB terminal blocks with screw connection
nection and conductor protection, 3.5 mm nection and conductor protection, 5.0 mm conductor protection clips, 1.5 or 2.5 mm* and conductor protection clips, 4 mm*

pitch pitch PT 1,5/-PVH/PH series Page 423 PT 2,5 series Page 427
PT 1,5 series Page 419 PTA 1,5 series Page 419

Plug-in connectors and pin strips

Multi-plug-in system with screw connection Vertical and horizontal pin strips for COMBI- Reflow solderable pin strips in machine-ca- FO fast connection PCB terminal blocks for

and base strips, up to 4 mm’ CON compact plugs, reflow solderable pable tape-on-reel packing polymer fibers

PT 2,5/...-PVH series Page 431 PST tape-on-reel packing Page 433 FOPT 2,2-T/R Page 436
PST family Page 432

14 | PHOENIX CONTACT



Device connection technology for signals, data, and power from Phoenix Contact
Product range overview

COMBIC

ON power - PCB terminal blocks up to 16 mm? with screw connection

MKDS 5 series: screw connection, up to MKDS 5 HV series: screw connection, up to MKDSP 10 series: screw connection, up to MKDS 10 HV series: screw connection, up

32 A, 6.35/7.62/9.52 mm pitch 41 A, 6.35 mm/9.52 mm pitch for 600 V UL 76 A, 10.16/12.7 mm pitch with test connec- to 76 A, 10.16 mm pitch for 600 V UL

MKDS 5.. Page 443 MKDS 5 HV... Page 445 tion MKDS 10... Page 451
MKDSP 10... Page 451

PCB terminal blocks up to 35 mm?2 with screw connection
e

MKDSP 25 series: screw connection, up to KDS 10 series: feed-through terminal block FRONT 4 series: front screw connection, up FRONT 4 series: front screw connection, up
125 A, 15 mm pitch with screw connection, up to 76 A, 10 mm to 32 A, connection: horizontal, 6.35/7.62 to 32 A, connection: vertical, 6.35/7.62 mm
MKDSP 25... Page 455 pitch mm pitch pitch

KDS 10/... Page 457 FRONT 4 H... Page 459 FRONT 4 V... Page 459

PCB terminal blocks up to 16 mm? with push-in spring connection

SPT 5 series: push-in spring connection, up PTSPL 6 series: push-lock spring connec- SPT 16 series: push-in spring connection, PLH-5 series: push-lock spring connection,
to 41 A, connection: vertical and horizontal, tion, up to 41 A, without insulating body 10 mm pitch, up to 76 A, connection: vertical pitch 7.5 mm, up to 41 A connection: horizon-
7.5 mm pitch PTSPL 6... Page 475 and horizontal tal

SPT5... Page 463 SPT 16... Page 467 PLH5... Page 470

PCB terminal blocks up to 16 mm? with push-lock spring connection and spring-cage connection

PLH 5 series: push-lock spring connection, PLH 16 series: push-lock spring connec- ZFKDS 4 series: spring-cage connection, ZFKDS 10 series: spring-cage connection,
7.5 mm pitch, up to 41 A, connection: 30° to tion, 10/15 mm pitch, up to 76 A, connection: up to 32 A, 7.5/10 mm pitch up to 76 A, 10/15 mm pitch

PCB horizontal ZFKDS 4... Page 477 ZFKDS 10... Page 479
PLH/A5... Page 470 PLH 16... Page 473

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 15



Device connection technology for signals, data, and power from Phoenix Contact

Product range overview

COMBICON power - plug-in connectors up to 2.5 mm? with screw and spring connection

)

HC series: screw connection, up to 16 A, HC series: screw connection, vertical con- HC series: spring connection, up to 16 A, HV series: vertical connection direction,
5/5.08 mm pitch nection direction, up to 16 A, 5/5.08 mm pitch 5/5.08 mm pitch screw connection, upto 16 A, 7.62 mm pitch,
MSTB 2,5 HC... Page 490 MVSTBR(W) 2,5 HC.... Page 492 FKC 2,5 HC.. Page 494 600 V UL

GMVSTBR/W 2,5 HV... Page 500

Plug-in connectors up to 2.5 mm? with screw and spring connection
h N ~ ol

e |

HC series: screw connection, up to 16 A, HC series: screw connection, up to 16 A, HC series: screw connection, up to 16 A, HC series: screw connection, up to 16 A,
7.62 mm pitch, 600 V UL 7.62 mm pitch, 600 V UL 7.62 mm pitch, 600 V UL housing terminal, 600 V UL
GMSTB 2,5 HCV... Page 502 GIC 2,5 HCV... Page 503 GMSTB 2,5 HCV L&R... Page 503 GMSTBT 2,5 HV... Page 508

Plug-in connectors up to 4 mm? with screw and crimp connection

PC 4 series: plugs/headers, screw connec- PC 4 series: feed-through plug screw or sol- PC 4 series: plugs, crimp connection, up to PC 4 series: cable housing for PC 4 plugs
tion, up to 20 A, 7.62 mm pitch der connection, up to 20 A, 7.62 mm pitch 20A KGG-PC 4/KGS-PC 4... Page 522
PC4.. Page 512 DFK-PC 4... Page 518 PCC4... Page 514

Plug-in connectors up to 6 mm?2 with screw and spring connection

PC 5 series: plugs/headers, screw connec- PC 5 series: inverted plugs/headers screw PC 5 series: plugs/headers, spring connec- PC 5 series: inverted plugs/headers, spring
tion, up to 41 A, 7.62 mm pitch, also Click & connection, up to 41 A, 7.62 mm pitch tion, up to 41 A, 7.62 mm pitch connection, up to 41 A, 7.62 mm pitch

Lock IPC 5/... Page 526 SPC 5/... Page 530 ISPC 5/... Page 544
PC5 Page 524
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Product range overview

COMBICON power - plug-in connectors up to 6 mm® with screw and spring-cage connection

PC 5 series: plugs with double spring con- PC 5 series: plugs/headers with EMC shield PC 5 series: feed-through headers, solder PC 5 series: feed-through headers, screw
nection, up to 41 A, 7.62 mm pitch connection, up to 41 A connection, up to 41 A connection, up to 41 A
TSPC5... Page 532 PC5...SH... Page 525 DFK-PC 5... Page 544 DFK-PC 5 Page 544

Plug-in connectors up to 16 mm’ screw connection

PC 6 series: plugs/headers screw connec- PC 6 series: plugs for direct mounting, PC 16 series: plugs/headers screw connec- PC 16 series: inverted plugs/headers with
tion, up to 41 A, 10.16 mm pitch screw connection, up to 41 A, 10.16 mm tion, up to 76 A, 10.16 mm pitch screw connection, up to 76 A, pitch 10.16
PC6/... Page 550 pitch PC 16/... Page 554 mm

PCU6/... Page 552 IPC 16/... Page 558

Plug-in connectors up to 16 mm? with screw and spring connection

PC 16 series: plugs with double screw con- PC 16 series: plugs/headers with spring PC 16 series: inverted plugs/headers with PC 16 series: feed-through headers, solder
nection, up to 76 A, 10.16 mm pitch connection, up to 76 A, 10.16 mm pitch spring connection, up to 76 A, 10.16 mm and screw connection, upto 76 A, 10.16 mm
TPC 16... Page 556 SPC 16... Page 562 pitch pitch

ISPC 16... Page 564 DFK-PC 16... Page 574

Plug-in connectors up to 35 mm’ screw connection

35 M,

PC 16 series: inverted feed-through head- PC 35 series: plugs/headers screw connec- PC 35 series:inverted plugs/headers screw PC 35 series: feed-through headers, solder
ers, solder and screw connection,upto 76 A, tion, up to 125 A connection, up to 125 A connection, up to 125 A

10.16 mm pitch PC 35... Page 586 IPC 35... Page 588 DFK-PC 35... Page 593
DFK-IPC 16... Page 578

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 17
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Product range overview

COMBICON power - feed-through terminal blocks up to 16 mm? with fast connection technology

PW 4-POT series: push-in connection, up to PWO 4-POT series: push-in connection, up PWO 16-POT series: push-in connection, PLW 16 series: push-lock spring connec-
32 A with orange latch to 32 A, without orange latch up to 76 A, without orange latch tion, up to 76 A outsider lever, inside push-in
PW 4-POT... Page 601 PWO 4-POT... Page 603 PWO 16-POT... Page 604 spring

PLW 16... Page 605

Feed-through terminal blocks up to 35 mm?2 with screw connection

UW 4 series: screw connection, up to 41 A, UW 10 series: screw connection, upto 76 A, UW 16 series: screw connection, up to UW 25 series: screw connection, up to
connection: vertical and horizontal connection: vertical and horizontal 101 A, connection: vertical and horizontal 125 A, connection: vertical and horizontal
uw4... Page 607 uw 10... Page 610 Uw 16... Page 612 Uw 25... Page 614

Feed-through terminal blocks up to 95 mm? with screw connection

y

HDFK 50 series: screw connection, up to HDFK 50-VP/HDFK 95-VP series: screw HDFK 95 series: screw connection, up to HDFK..TWIN series: screw connection, up

150 A, connection: vertical and horizontal connection, up to 232 A, molded terminal 232 A, connection: vertical and horizontal to 125 A, two conductors - one potential

HDFK 50... Page 617 blocks HDFK 95... Page 619 HDFK...TWIN Page 623
HDFK 50...VP... Page 619

High-current feed-through terminal blocks up to 150 mm® with bolt connection

RW 5 series: bolt connection, up to 76 A, RW 8 series: bolt connection, up to 125 A, RWO 10 series: bolt connection, up to RWO 10-TC series: bolt connection, up to
connection: vertical and horizontal connection: vertical and horizontal 150 A, terminal open 150 A, terminal transparent cover
RW 5... Page 624 RW 8... Page 626 RWO 10... Page 636 RWO 10-TC... Page 637
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Product range overview

Housing

Customer-specific housing solutions includ- ME... component housings ME MAX... component housings BC... installation component housings
ing connection technology Page 648 Space-saving design with many additional Large PCB surface yet compact dimensions Housings for installation distributors accord-
functions Page 652 Page 678 ing to DIN 43880 Page 694

EMG.... component housings EG... component housings UEG... component housings UEGM... component housings
DIN rail-mountable housings in fine type Receptacle housings for multiple PCB ar- Shell housing with variable connection tech- Shell housing with variable connection tech-
scaling Page 708 rangements Page 718 nologies Page 722 nologies Page 724

UEGH... component housings ME PLC... component housings CM... component housings EFG 45 component housings
Shell housings with two levels and Multifunctional housings for intelligent elec- Rugged housing range for rail-mountable Half-shell housing with front plates for com-
variable connection technologies Page 726 tronics Page 732 power electronics Page 736 plex electronics Page 738

UM-ALU... panel mounting bases UM-PRO... panel mounting bases UM... panel mounting bases HC-ALU...
Rugged profile housings for the control cabi- Profile housings for flexible electronics de- Profile housings for individual PCB dimen- Dust-tight and watertight handheld housings
net Page 742 velopment Page 748 sions Page 754 Page 766

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 19
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Connection versatility with Phoenix Contact

Connection of your choice

Whether you choose screw, spring or
insulation displacement connection
technology, Phoenix Contact always
provides the highest level of quality.

You can choose the worldwide standard:
the versatile screw connection. This
connection technology combines a large
contact surface with high contact force and
is a completely maintenance-free, easy, and
gentle conductor connection.

Alternatively, you can also choose
modern spring connection technology.
Whether spring-cage or leg spring, both
concepts ensure a high level of clamping
reliability. In particular, leg spring systems
with their short wiring times enable quick
and easy connection without additional
tools based on the push-in principle.

Looking for even faster wiring? Then
choose the insulation displacement
connection (IDC) method. The
sophisticated insulation displacement or
pierce connection technology ensures
optimum and durable contacting.

Irrespective of whether you require a
connection for signal, data or power cables,
the COMBICON range offers the right
terminal block for every application.

Furthermore, Phoenix Contact clamping
parts are designed so that all Class 5 copper
conductor types can be clamped without
pretreatment.

The following pages provide an overview

of the existing connection technologies and
their advantages.
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Screw connection with tension sleeve

Push-in connection

Screw connection with tension sleeve

technology is the most widely used
connection technology. Maximum contact
force per contact surface can be achieved
irrespective of the conductor cross section.
Long-term stable connections can be
achieved using special high-grade copper
alloys, even under difficult conditions (e.g.,
in aggressive atmospheres). This ensures a
gas-tight contact point and permanently low
contact resistance. The integrated screw
locking system (Reakdyn principle) prevents
the loosening of the connection.

Customer benefits:

— The flat clamping part base ensures that
even the thinnest connecting conductors
are safely clamped (zero clamping)

— Transverse grooves in the current bar
ensure that oxide film on the conductor is
broken, and they provide a wrench-proof
connection, which ensures good contact
condition.

Areas of application:
— Applications that require high contact
reliability in industrial environments

The leg spring enables quick, tool-free
connection of conductors. The solid
conductor or a fine-strand conductor with
ferrule is simply inserted into the push-in
terminal point and pressed against the
current bar by the leg spring.

It is only when fine-strand conductors
without ferrules are connected and when
this connection is released that it is
necessary to actuate the opening lever,
which is a feature of these terminal blocks.

Customer benefits:

— Fast connection by means of direct
plug-in technology - “push-in”

— Easy operation, thanks to color-coded
actuating lever

— No tools required

— Compact design

Areas of application:
— Fast wiring in the field where intuitive
operation is an advantage
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Spring-cage connection

Connection versatility with Phoenix Contact

Push-in spring connection

Push-lock spring connection

Spring-cage technology enables easy
connection without the need for special
tools and conductor pretreatment. This
spring is opened via the actuation shaft
using a screwdriver and the conductor is
inserted into the spring-cage via the
separate conductor shaft. When the tool is
removed, the spring then pulls the
conductor against the power rail. This
connection can be released in the same way.

Customer benefits:

— No conductor pretreatment required

— High level of contact reliability for
industrial applications

— Universally used connection technology

— Time savings compared to screw
connection

Areas of application:
— Fast connection technology for electronic
devices

The push-in spring combines the
advantages of the leg spring with those of
spring-cage technology, thereby enabling
conductor connection without additional
tools by means of direct plug-in technology.
In addition, the fixed, predefined cage of the
combined springs prevents the conductor
from slipping sideways.

Therefore, the push-in spring enables, in
particular, the tool-free connection of large
conductor cross sections with moderate
force.

Customer benefits:

— Fast connection by means of tool-free
direct plug-in technology - “push-in”

— User-friendly, thanks to the protection
against operating errors

— Large conductor cross sections can be
connected with moderate force

Areas of application:

— Compact device connection of large
conductor cross sections for fast wiring in
the field.

The push-lock spring enables easy and
tool-free conductor connection with or
without ferrules by means of the “one-hand
tilting lever principle”.

Simply insert the solid or stranded
conductor in the open terminal point and
connect it reliably by actuating the tilting
lever via the push-lock spring. Alternatively,
conductors can also be inserted directly
when the lever is closed by means of the
push-in method.

Customer benefits:

— Quick and easy connection by means of
the “one-hand tilting lever principle” or
direct plug-in technology - “push-in”

— No conductor pretreatment required

— Intuitive operation, thanks to color-coded
actuating lever

— Tool-free

Areas of application:

— Fast, easy-maintenance connection
technology for the internal wiring of
electronic devices and in the field.
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Connection versatility with Phoenix Contact

Front screw connection

COMBICON front screw connection
with pressure clip technology is a
space-saving connection system from
Phoenix Contact.

In the case of the COMBICON front
connection, cable routing and actuation of
the terminal block screw are on the same
level.

Reliable clamping of the conductor is
ensured by the force-increasing swiveling
movement of the angled pressure plate,
which is supported in the robust clamping
part pocket such that it can swing freely and
presses the conductor against the power
rail.

Customer benefits:

— Cable routing and actuation of the
terminal block screw are on the same
level

— Flush cover for installation on the front of
devices

Areas of application:
— Particularly suitable for PCB racks and
narrow device fronts
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Screw connection with wire protector

COMBICON compact with wire
protector technology is the PCB terminal
block and plug-in connector range from
Phoenix Contact for semi-industrial
applications. Therefore, the same quality
requirements are placed on the
COMBICON compact product range as
those for the industrial COMBICON
product range.

However, the PCB connection
technology of COMBICON compact has
been greatly simplified in some areas and
adapted to the conditions of building
technology.

Customer benefits:

— Highly flexible wire protector

— Large rectangular clamping spaces

— Suitable for terminal connections up to a
conductor cross section of 4 mm?

Areas of application:
Building technology, safety technology,
telecommunications, etc.

Insulation displacement connection
(IDC)

Reliable contacting using IDC (insulation
displacement connection) connection
technology is achieved by inserting the
conductor into the specially designed
cutting metal.

This method centers the conductor and
cuts open the insulation in the cutting zone,
thereby creating a reliable connection
between the conductor and cutting metal.
This connection technology is suitable for
cables with PVC and PE insulation.

Eliminating cable preparation, such as
stripping and the fitting of splicing
protection, results in significant time savings
of up to 60% compared to conventional
connection technologies.

Customer benefits:

— Particularly time-saving connection
technology

— Stripping and the fitting of splicing
protection is not required

— No special tools required

Areas of application:

— Installation applications where a variety of
conductors with similar cross sections
must be connected in a short amount of
time

— Field installation, since only minimal tools
are needed for connection and conductor
pretreatment is not required
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Crimp connection

The crimp connection technology enables
fast, cost-effective connection for cables
that have to be assembled in large volumes.

The wire/crimp contact connection is
established using crimping pliers or a
crimping machine.

Taped crimp contacts are available for
fully automated processing.

The crimp plugs in the various plug-in
connector series can be used in
combination with virtually all headers.

Customer benefits:

— Variable production run startup, thanks
to fully or semi-automatic machine

— High tensile strength for the connection

— Low contact resistance

— Easy production monitoring

— High resistance to ambient conditions,
vibration, and shock

Areas of application:

— Crimp connections are the ideal
connection system for harsh ambient
conditions, such as extreme temperature
change, vibration and shock, and
aggressive atmospheres

Connection versatility with Phoenix Contact

Pierce connection

Pierce connection is a reliable connection

technology that does not require conductor
pretreatment. Contact is made by inserting
the conductors in the corresponding guide
in the transparent cover of the plug-in
connector. When the cover is closed, the
pierce contacts pierce through the
conductor insulation and so ensure a
durable conductor connection.

Customer benefits:

— Time-saving connection technology

— Stripping and the fitting of ferrules is not
required

— No special tools required

— Conductors can be easily released by
opening the cover

Areas of application:

— Easy field installation, since conductor
pretreatment and special tools are not
required

Bolt connection

Bolt connection technology has been
developed with a robust design and for the
convenient wiring of ring cable lugs.

The ring cable lug is simply placed on the
bolt and secured in place with the nut. The
captive nut is connected to a hinged cover
flap. This means that ring cable lugs can be
connected quickly and easily.

The integrated screw locking in the form
of a spring retainer guarantees safe use,
even in applications which are subject to
shock and vibration.

Customer benefits:

— Quick and easy ring cable lug wiring

— Conductors up to 150 mm? can be wired
securely and with long-term stability

— Easy multi-conductor connection, up to
four cable lugs can be connected per bolt

Areas of application:
— Applications which require ring cable lugs
to be connected quickly and easily
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COMBICON contact technology

Corrosion-resistant metal parts

We believe that high-quality terminal
blocks must be designed to enable the
consistent use of corrosion-resistant
materials and surface systems. Naturally,
Phoenix Contact uses high-grade
corrosion-resistant copper alloys and
high-grade Cr(VI)-free processed steel parts
as standard for its PCB terminal blocks and
plug-in connectors. This eliminates the
possibility of electrolytic corrosion due to
humidity and the risk of rusting and its
consequences, i.e., unreliable electrical
contacts and/or jammed screws.

Metallic contact surfaces are used to
protect components against corrosion and
environmental influences and to ensure
their mechanical and electrical function.

In order to achieve this, the layers must
comply with the RoHS and WEEE

EC Directives.

The selection of the contact system surface
must balance the technical requirements,
such as the current carrying capacity,
contact resistance, resistance to
environmental influences, with the
cost-effectiveness of the solution.

Tin-plated contact system

_‘f-\

Tin layers are the most commonly used
surfaces in contact systems for PCB
connections from Phoenix Contact. They
are used for the soldering and/or contact
surface. For plug-in contacts, reliable
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contacting can be achieved at higher
voltages and currents (> 20 mV; > 100 mA).
Tin-plated plug-in connections have
a slightly higher contact force than
gold-plated contact systems. This results in
gas-tight contact zones with low contact
resistance in combination with the relatively
soft tin.

With regard to solder contacts, tin
surfaces are particularly suitable for
soldering applications due to the relatively
low melting point of tin and its compatibility
with tin-based solders. Phoenix Contact
uses a nickel resistive layer to prevent the
normal tendency of tin to initiate an
intermetallic reaction with base materials
such as brass or bronze. This ensures the
long-term quality of the surface (soldering
capability after storage) and also prevents
whisker growth in the long term.

Silver-plated contact system

Due to their very high level of
conductivity even at higher currents, silver
layers are particularly suitable for use as
contact surfaces. Phoenix Contact uses this
surface system accordingly in plug-in

connectors, e.g., for high-current
applications (COMBICON power).
Silver-plated surfaces are also characterized
by their low contact force and high
insertion/withdrawal cycles.

Gold-plated contact system

Due to their noble electrochemical
characteristics, gold layers are especially
resistant to corrosion from a wide range of
aggressive substances. This means that gold
surfaces are not affected by oxidization,
which allows low contact-normal forces to
be applied to ensure electrical function.
With these characteristics, gold surfaces
are ideal for low voltages and currents
(< 3 mA; <20 mV) and durable surfaces
with > 100 insertion/withdrawal cycles.



Device connection technology for signals, data, and power from Phoenix Contact

COMBICON direct plug-in
technology

Plug-in contact directly with the PCB

Direct plug-in connectors in the ZEC 1,
ZEC 1,5, and ZEC LPV product ranges
make contact directly on the PCB without
the need for additional pin strips. The
plug-in connectors are simply inserted in
the contact pads located on the edge of the
1.6 mm thick PCB. The pads have been
integrated into the top and bottom of the
PCB in the layout.

Direct plug-in connectors have a modular
design. The plug-in connectors are
therefore coded by adding corresponding
segments with a fixed side panel at any
position. A slot is created in the PCB
according to this position. This reliably
prevents mismatching and polarity reversal
of the plug.

Two spring-loaded engagement catches
lock the plug-in connectors in place on the
PCB. The interlocks engage in the
correspondingly positioned holes on the
PCB. Direct plug-in connectors are divided
into two types:

Conductor/PCB connection

The plug-in connectors in this product

range are available with 3.5 mm,
5 mm, and 7.5 mm pitch (see page 365) for
nominal voltages up to 400 V. Currents of
up to 10 A can be transmitted via the solid
contact springs.

The conductor connection uses
spring-cage technology and is operated
from the front by means of a screwdriver.
The clamping space supports solid and
stranded conductors up to 1.5 mm?

(1 mm?2 with 3.5 mm pitch) with or without
ferrules. The plugs are marked using
SK 3,5/2,8, SK 5/3,8, and SK 7,5/3,8
self-adhesive marker cards (see page 796).

Mounting types

PCB/PCB connection

These plug-in connectors enable the
direct connection of two PCBs. For
example, if you want to connect a motor
filter to a frequency converter, you just
insert it. The external connection - the
ZEC direct plug - then changes over to the
add-on device. The device housing design
must ensure that mechanical forces are
absorbed.

Like the conductor/PCB connectors,
PCB/PCB connectors are also available with
3.5 mm, 5 mm, and 7.5 mm pitch (see page
365) for nominal voltages up to 400 V and
for currents up to 10 A.

A modular housing structure combined
with direct plug-in technology provides
maximum flexibility.
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Mounting types

Wave soldering

Wave soldering is the traditional Practical implementation and
mounting method for all push-through recommendations
components on the PCB.

The method is described in detail in
standards; for lead-free processes, the
process requirements have since been
redefined.

The user therefore has the task of
harmonizing their process with the varied
requirements of the respective assembly

In practice, one would always try to
solder at the lower limit of thermal loads.
Solder bath temperatures are usually set to
265°C, however, for 95% of applications the
maximum contact temperature and solder
time are far below the values specified in the
maximum profile above.

and bringing it in line with standards. Below are two recommendations for
practical profiles, which are used to qualify
Standards PCB connection elements from

The qualification profiles described in Phoenix Contact:

the standards refer to limit profiles. These
limit profiles are used to qualify the
component; the requirements specified

here are therefore always more demanding 300 ) ) ) . —
.. . . Fluxer Pre-heating| Convection | Pulse pipes| Chip injectors Discontinued
than the real conditions experienced in _T module
practice. PCB connection elements must 2, 250
usually be processed in accordance with: £ On the pin in the bath
DIN EN 61760-1: surface mounting § 200 1 ——— OnthePCB
technology 5
Standard method for the specification of " 150 | FERRRN
surface mounting components (SMDs) —/;"J N
International version: 100 - =
IEC 61760-1: SURFACE MOUNTING /// \
TECHNOLOGY 50 | 7 Tss
Standard method for the specification of o
surface mounting components (SMDs) 0
According to the profile, the maximum -30 0 30 60 90 120 150 180 210 240
load on a solder pin is 260°C for 10 s in a Time [s}—=
double wave arrangement, however, it does . L .
not go into further detail regarding the This profile is I|m|ted°to a laminar wave
geometrical conditions of the assembly. The 3t temperatures > 250°C for 3 seconds.
heat input on the test object at a bath
temperature of 260°C and 10 s depends on
various factors, such as the thickness of the 300 Fluxer | Pre-heating| Convection | Pulse pipes| Chip injectors Discontinued module
PCB, the number of layers, and the Cu 4
content of the layers. £ 250 )
The area of application of the standards 2 ——— Onthepinin the bath
“ = 4 —— __ OnthePCB
relates to SMD components; “push-through g 200
components” can therefore only be 5 o
specified in accordance with these 150 / N
standards. However, the main advantage of __1/ N
these standards is that an adequate 100 A ==
description of a wave soldering profile is -~ \\\(_\\\\
provided, as used in standard modern 50 - / =
soldering machines. This can also be used as —~—=c
a basis. In addition, PCB connection 0 ; ; ; ; ; ; ;
components must be soldered to SMD -30 0 30 60 20 120 150 180 210 240
components, so that compliance with the Time [s}—»
requirements can be transferred. For this double wave, the maximum 260°C for a maximum of 10 seconds apply.
loads for both waves are > 250°C for In exceptional cases, restricted
5 seconds in total. temperatures and soldering times apply in
The processability of lead-free wave- the maximum peak range.

solderable components can be confirmed
in accordance with the latest versions of
standards DIN EN 61760-1 and

IEC 61760-1. According to the profile,
maximum soldering temperatures of
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Through hole reflow soldering

The trend toward SMD components
(surface mount devices) has continued in
recent years.

Thanks to the use of cost-effective, fully
automated processes with regard to solder
paste printing, mounting components, and
soldering, production on SMT lines
represents a cost-effective and fast
production process. This has directly
resulted in a growing desire to integrate as
many of the remaining wired components as
possible into this production process.

This trend-setting technology is known as
through hole reflow (THR) technology and
describes a method for mounting wired
components on the PCB. It involves the
through hole mounting of components
within the mounting process in conjunction
with the reflow soldering process. This is a
technology developed for fully automated
processes in SMT production.

The aim of this technology is to integrate
through hole components into the SMT
process. Both SMD and THR components
should be processed using the same process
equipment, the same method, under the
same conditions.

The “pin-in-paste’” method

The “pin-in-paste” method takes the
typical steps of an SMT production process
and applies them to a PCB with through-
contacted holes. The functional principle of
this procedure is now considered an
acknowledged method. With the right
component geometry, soldering material,
and process parameters the results that can
be achieved are very favorable.

Basic method of operation: sequence of
the “pin-in-paste” method.

1 2.
- . I Py |

PCB with
through-contacted hole

Template is positioned

Apply solder paste Solder paste fills the hole

Pin presses the solder
paste through the hole

Reflow solder

Ready

Mounting types

Requirements for THR components

The integration of THR components in
the SMT process requires the appropriate
selection of materials (plastics as well as
metal parts/surfaces) as well as adaptation
of the geometry (e.g., suction surfaces,
clearance around the soldering spot). In
addition, machine-capable packaging
(tape/tray) is required. The key
requirements are described below:

It should be possible for THR
components to be picked up by the
mounting head of a machine without the
use of any special grippers or special
pipettes.

Component on the mounting head

Smooth and even suction areas are
required for this. If these are not present or
are too small, the component must be fitted
with special pick-and-place pads.

Suction areas
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Mounting types

Requirements for THR components

THR components must have sufficient
clearance around the solder pins on the
bottom of the component. In addition,
stand-offs must be used.

These ensure that contact is prevented in
the soldering process with the solder paste
prior to soldering as well as between the
solder meniscus and housing parts. In
addition, the heat supply is not impeded
during soldering.

Clearance around pins

The soldering method and the type of
soldering process should also be taken into
consideration when selecting the right
solder pin lengths. In general, shorter pins
are recommended in lead-free processes
and especially in the vapor phase process
due to the significant change in solder paste
parameters. Paste loss is thereby prevented.

This means that pins that protrude only
slightly from the base of the PCB must be
used. Alternatively, very short pins should
be used that no longer fully penetrate the
PCB.

THR convection/
THR vapor phase

Pin length (standards)

1.4 mm Optimum
soldering. No
projectingpinon
1.6 mm PCBs.
Limited
inspection.

2.0mm Optimum
soldering. 0.4
mm projecting
pinon

/ 1.6 mm PCB.

Optimum
soldering.

1 mm projecting
pinon 1.6 mm

/ PCB.

2.6mm >
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Qualification of THR components
according to J-STD-020

The focus of qualification standard IPC/
JEDEC J-STD-020 (Moisture/Reflow
Sensitivity Classification for Non-Hermetic
Solid State Surface Mount Devices) is the
basic moisture absorption in plastics, which
under the influence of the temperature of
the reflow process can ultimately destroy
the component through blistering,
delamination or deformation.

Levels are defined which determine the
type of packaging (e.g., dry bag) and
processing in atmospheres typical for
SMT processes depending on the
component geometry and indirectly
on the plastic selected.

The aim of this testing is to determine a
moisture sensitive level (MSL) for each
component, which is linked to

corresponding specifications for processing

in the SMT process.

For lead-free reflow solderable
components, Phoenix Contact confirms
processability in accordance with [PC/
JEDEC J-STD 020 with specification of the
relevant moisture sensitive levels for the
product range.

Components in standard bag - MSL 1

Components in dry bag - MSL 3

PCB layout

The use of THR technology requires
modifications to the PCB layout. Choosing
the right hole diameter ensures the return
flow of the solder in the reflow process and
that machine mounting is supported. If a
suitable hole size is used, production
tolerances are compensated and reliable
mounting is possible.

As a rule of thumb, the following applies
when determining a suitable hole diameter:

d=d+03mm

d
N

4"

d = Diagonal of the square pin used
d, = Inside diameter of hole

With regard to dimensioning the residual
ring, the same requirements as for wave-
soldered pads largely apply. Taking into
consideration the air and creepage
distances and the clearance below the
component around the pin, the ring width
should be between 0.2 and 0.5 mm. The
potentially larger volume of paste on wider
rings can have a positive effect on the
soldering quality (meniscus formation).
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Solder paste printing

In the printing process, the solder paste is
applied simultaneously for SMD
components (surface mounting) and THR
components (through hole mounting) to
the pads/residual rings using a template.
Templates with a thickness of 100 - 150 um
are currently used. The cutout in the
template is usually calculated according to
the following diagram:

> ds=d, - 0.1 where:

d,=d +2xR

(dg = Template cutout &)

(d, = Solder eye diameter)
(d; = Hole diameter)

R R = Residual ring width

The overprinting of solder paste on the
solder resist is thereby avoided.

Under ideal conditions, paste printing
yields the following results:

100 - 150 pm
template
thJEkness

t

No overprinting required (1)
The solder paste is intentionally pushed through by up to
0.5 mm below the PCB (2)

Solder paste printing determines the
appearance and quality of the soldering
spot. When conditions are not ideal, there
are various ways of controlling the quantity
of solder paste:

— Spreader angle and spreader speed
control the filling degree and amount of
solder pushed through

— The paste volume can be increased by
means of overprint over the residual ring

— Ridges in the template holes reduce the
filling degree and amount of solder
pushed through

Mounting

There are significant cost advantages
associated with integrating THR
components in automated mounting with
reflow processes.

However, due to their size and weight,
THR components can usually only be
mounted using pick and place machines. On
the one hand this reduces mounting speeds
(no loss of components) and on the other
hand, a height of 25 - 40 mm is required for
mounting components. Components are
therefore picked up using standard vacuum
pipettes.

The component is picked up at defined
positions, it is then measured via the
camera, and then placed on the PCB.

Mounting types

Mounting

Tape-on-reel packing is the most
common way of supplying SMT and
THR components.

For THR components, reels with the
usual standard widths of 24/32/44/56/72
and 88 mm are used. Due to the
component size, especially in the case of tall
components, it must be ensured that the
radius of the feeder is sufficient and there is
enough space for input and output of the
tape in the machine.

Special type of pin strip in a tube

High-volume THR component in a tray
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Mounting types

Reflow soldering process

After mounting the components, the
solder in the form of a paste drop
(matchstick head) is ready at the pin tip
below the hole.

In the subsequent soldering process, the
paste melts when the liquid temperature is
reached and passes through the hole along
the pin flank with the help of the capillary
effect. In the subsequent cooling phase, part
of the solder sinks below once again and
forms the characteristic solder globule.

Modern SMD production mainly uses
convection ovens with modern heat

management with adjustable heating from
above and below.

With regard to the THR technology,
there are just a few model-specific
limitations.

As a result vapor phase soldering ovens
have been further developed in recent
years. With its higher production
bandwidth, this oven technology is gaining
importance, thanks to its “inline”
production. One particular point should be
noted when using THR components: the
condensate that settles on the paste drop
can make it run. This can be counteracted
by selecting a shorter solder pin length.
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Standards and soldering profile

DIN EN 61760-3 applies for THR
components. The reflow process is also
described with temperature profiles
according to standard DIN EN 61760-1 or
also according to IEC 60058-2-58.

Standard IPC/JEDEC J-STD 20, previously
described in the context of qualification,
also contains corresponding profiles, which
can be used as the basis for the relevant
process profile.

Since the heat management of each
individual board depends on a large number
of factors (e.g., size and thickness of the
board, component size, etc.), a direct
profile cannot be specified for the use of
THR components. Therefore
recommendations can only be made based
on the above standard profiles.

In practice, one would always try to
solder at the lower limit of thermal loads.
For widely used SnAgCu soldering alloys,
common peak temperatures are between
235°C and 240°C.

Below is a recommended practical profile
(component upper side):

://?T

Temperatuyre (;C)",

Time (s)

Lead-free reflow soldering profile (SnAgCu)

For lead-free reflow solderable
components, Phoenix Contact confirms
processability in accordance with [PC/
JEDEC J-STD 020 with specification of the
relevant moisture sensitive levels for the
product range. In some cases, reduced
maximum permissible “peak body
temperature” is specified.

Inspection

Standard IPC-A-610 can be used for the
inspection of THR soldering spots. The
above parameters allow implementation of
Class 3 soldering spots - products for
maximum reliability. Through-contacting fill
as well as the wetting of the solder globule
surrounding are assessed:

Filling degree of at least 75% achieved.
Small solder globules form on both sides.

Wetting of surrounding (at least 75%) on
solder destination and solder source side
both 360° or 100% (typical for THR
process).

THR soldering spots have a shape that is
very similar to that of soldering spots
created during wave or selective soldering.
The main difference is the shape of the
solder globule. Since less solder is available
for the process, the solder globules that
are formed are smaller or not fully
developed.

This special appearance must be
discussed with the Quality Assurance
department or taken into account when
using automatic inspection systems (AOI).
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COMBICON press-in
technology
Solder-free PCB connection

This mounting type, which does not
involve soldering, is characterized by low
press-in and high holding forces. It is used in
applications where PCBs must not be
subjected to thermal loads or where ready-
soldered SMD components are not
permitted on the PCB. The elastic press-in
zone ensures reliable contacting and low
contact resistance.

Headers in the EMC and EMSTB product
ranges are equipped with the ERNIPRESS
press-in technology contact system.

They are suitable for PCBs with a
thickness of 1.5 mm or more and meet
the applicable requirements of standard
DIN EN 60352-5: 1995-9. According to this
standard, a special through-contacted hole
is required, whose structure depends on
the design type used (see pages 222 and
310).

In the simplest case, the press-in method
is implemented using a toggle press;
pneumatic presses are used for automated
mounting methods. The horizontal headers
can be pressed into the PCB using a flat
press-in stamp. Contact-supporting tools
are not required. Contact-supporting lower
stamps are available for vertical headers.
Stamp sets consisting of an upper and lower
stamp are available on request.

The high quality and reliability of press-in
plug-in connectors are complemented by
their easy handling and user-friendly repair
(just press out).

Mounting types

Structure of the metal-plated hole for EMC 1,5/...-G(F)-...,
EMCV 1,5/...-G(F)-...

Hole in the base material,
1 ) mostly epoxy glass fabric FR4 or EP-GC

Hole with Cu sleeve

2)
min. 25 um Cu E

max. 50 pm Cu

21,457

3) Through-contacted hole with Sn

max. 15 um Sn 21,3308

Test size 21,3138
Structure of the metal-plated hole for EMSTB(A) 2,5/...-G(F)-...
and EMSTBV/(A) 2,5/...-G(F)-...

1) Hole in the base material,
mostly epoxy glass fabric FR4 or EP-GC

-0,03
Hole size 21,75

2)  Hole with Cu sleeve

min. 25 um Cu
max. 50 pm Cu

3) Through-contacted hole with Sn

min.0,1

max. 15 um Sn 01,6508

Test size

21,6100
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COMBICON TWIN plugs

Double conductor connection

PTDA 1,5 TWIN plugs with spring
connection, 3.5 or 5.0 mm pitch

TVFKC 1,5 TWIN plugs with spring
connection, 5.0 mm pitch

TWIN plug-in connector types are
characterized by the connection of two
conductors on one connection terminal.
Depending on the size, TWIN plugs are
used to loop through the signals or to
distribute potential or power. A key feature
is that the function of the subsequent
devices is retained when removing
individual plugs in a device series.
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— With push-in spring connection
— Symmetrical, rounded design
— 45° angled connection direction

— Contacting on pin strips with 1 mm @ or

1.3 mm O pins

— Conductor cross section: up to 1.5 or
2.5 mm?

— Rated current: 8 or 13.5 A

— Rated voltage: 240 or 400 V

— Open the clamping space via the release
button using a screwdriver

FK-MPT 0,5 TWIN plugs with spring
connection, 3.5 mm pitch

— With push-in spring connection
— Front conductor connection

— Contacting on pin strips with
1 mm @ pins
— For solid conductors

— Conductor cross section: up to 0.5 mm?

— Rated current: 4 A

— Rated voltage: 250 V

— Open the clamping space via the orange
release button using a screwdriver

— With push-in spring connection

— Front conductor connection

— Conductor cross section: up to 1.5 mm?

— Rated current: 10 A

— Rated voltage: 320 V

— Low design height of just 15 mm

— Open the clamping space via the orange
release button or the actuation shaft on
the side using a screwdriver

TFMC 1,5 TWIN plugs with spring
connection, 3.5 mm pitch

— With push-in spring connection

— Front conductor connection

— Conductor cross section: up to 1.5 mm?

— Rated current: 8 A

— Rated voltage: 160 V

— With touch connection for voltage
testing using a 1 mm O test pin

— Open the clamping space via the orange
spring lever using a screwdriver
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QC 1-BUS TWIN plugs with
displacement connection,
5.0 mm pitch

— With displacement connection

— No conductor pretreatment required

— Conductor cross section: up to 1 mm?

— Rated current: 10 A

— Rated voltage: 630 V

— Conductor connection: insert insulated
conductor in the orange slide and press
down using a screwdriver

— The conductor can also be released using
a screwdriver

TFKC 2,5 TWIN plugs with spring
connection, 5.08 mm pitch

TVMSTB 2,5 TWIN plugs with screw

connection, 5.08 mm pitch

— With screw connection

— Conductor connection perpendicular to
the plug-in direction

— Conductor cross section: up to 2.5 mm?

— Rated current: 12 A

— Rated voltage: 400 V

— With test connection for 2.3 mm O test

plugs

TMSTBP 2,5 TWIN plugs with screw
connection, 5.08 mm pitch

COMBICON TWIN plugs

TPC 16 TWIN plugs with screw
connection, 10.16 mm pitch

— With screw connection

— Compact design height of just 51.4 mm
— Conductor cross section: up to 16 mm?
— Rated current: 76 A

— Rated voltage: 1000 V

TSPC 5 TWIN plugs with spring
connection, 7.62 mm pitch

— With push-in spring-cage connection

— Conductor cross section: up to 2.5 mm?

— Rated current: 12 A

— Rated voltage: 320 V

— With test connection for 2.3 mm @ test
plugs

— Version for DeviceNet™ with gold-plated
contact system

— Marker strips available for DeviceNet™
color coding

— Open the clamping space via the orange
spring lever using a screwdriver

— With screw connection

— Conductor connection parallel to the
plug-in direction

— Conductor cross section: up to 2.5 mm?

— Rated current: 12 A

— Rated voltage: 320 V

— With test connection for 2.3 mm O test
plugs

— Version for DeviceNet™ with gold-plated
contact system

— Marker strips available for DeviceNet™
color coding

— With push-in spring connection

— Front conductor connection

— Conductor cross section: up to 6 mm?

— Rated current: 41 A

— Rated voltage: 1000 V

— Open the clamping space via the actuation
shaft using a screwdriver
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Inverted contact systems

Numerous possible combinations

Inverted plug-in connector systems are
mainly used wherever shock protection is
required for the plug-in connector on the
PCB. Compared to the standard system, a
feature of inverted contact systems is the
swapped position of the socket and pin
contacts. TheIMC 1,5, IC 2,5, and FKIC 2,5
as well as the GIC 2,5, IPC 5, and IPC 16
inverted plug-in connector ranges combine
screw or spring-cage connection in the plug
with socket contacts that can be soldered in
the corresponding headers. The rated
voltages for these systems are:

— IMC 1,5 plug-in connectors: 160 V
—1C 2,5 or FKIC 2,5 plug-in connectors:

250 V 2. Two plugs as free-hanging connection. 5.1C 2,5/... STGF with threaded flange for
— GIC 2,5 plug-in connectors: 400 V vibration-resistant free-hanging connection
— IPC 5 plug-in connectors: 1000 V with MSTB plugs with screw flange.

— IPC 16 plug-in connectors: 1000 V
Combination with the corresponding
counterparts of the MC/FK-MCP 1,5
or MSTB 2,5/FKC 2,5 or GMSTB 2,5/
GFKC 2,5 or PC 5/IPC 5, PC 16/IPC 16
plug-in systems offers a wide range of
possible applications. The IC plug is used as
an example in the following combinations.
The FKIC spring connection version can be
used as an alternative. Similar combinations
are possible for IMC, GIC, and IPC plug-in
connectors.

3.1C 2,5 versions and MSTB 2,5 headers to 6. 1C 2,5/... STF with screw flange for
create test, indicator, convertor or branch  vibration-resistant connection with
adapters. IC 2,5/... GF inverted headers.

1. IC 2,5 plug and IC 2,5 header as 4.ICV 2,5 versions and MSTB 2,5 headers 7. MSTB 2,5 and IC(V) 2,5 headers for the
shock-proof PCB output. to create primary/secondary PCB clear separation of inputs and (shock-proof)
connections. Here, FLRP lateral guide rails  outputs.
are used to stabilize the secondary PCB.
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Insertion and withdrawal forces

The insertion and withdrawal forces of a
plug-in connector vary from 4 N to 8 N per
position depending on the contact system
and contact surface. In most applications,
these insertion forces predominate over the
pull-out forces. As far as the requirements
are concerned, the pull-out forces defined
by the weight of the connecting conductor
and the plug-in connector itself can be too
low for plug-in connectors with a small
number of positions. It is recommended
that plug versions with mounting flange for
the header are used to prevent the
connection being released too easily. The
installation scenario often plays an
important role here: the use of plug
versions that support connection to the
header is recommended if relatively long,
non-supported connecting cables are used
or when the device is used under harsh
operating conditions and in the event of
vibration.

RF/RN self-locking flange

Applications that only require a vibration-
resistant connection can use the self-
locking flange instead of the screw flange.
It locks automatically without having to use
a tool. It is identified by RF (self-locking
flange) in the plug designation and RN
(engagement nose) in the designation for
headers or inverted plugs.

Flange systems/insertion and withdrawal forces

STF/GF screw flange

As standard, the plugs are fixed to
headers using screw locking. These versions
(plugs with the designation -STF, headers
with the designation -GF) are standard in all
performance categories. Here, the screw is
located in the plug and the corresponding
thread in the base strip.

Click and Lock

"o
AT 0prt

For the PC 5 range, the “Click and
Lock’” system is available as an alternative to
the screw or threaded flange. This enables
tool-free, automatic locking of the plug
(-STCL) and base strip and of two plugs.
This locking system is reliable even in the
event of strong vibration and also saves
more space than the screw locking flange.

Threaded flange

A screw flange version consisting of all
inverted plugs is also available. In this case,
the flange has a thread instead of a screw.
Two plugs of a cable/cable connection can
therefore be screwed against one another.
This prevents accidental release of the
connection.

Lock & Release

The “Lock & Release” mounting system
combines a locking mechanism with a
release mechanism. Both actuating levers on
the plug lock when the plug is inserted in
the header. Releasing the levers then
automatically ejects the plug from the
header.
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Mounting flanges/test connections

Mounting flanges

Standard test plugs are used for pick-off,
and can be ordered from the COMBICON
range of accessories (see page 832).

PCB terminal blocks for high currents in
the range from 76 A to 125 A have
mounting flanges which are used to connect
the PCB terminal blocks to the PCB by
means of a screw connection. It is also
recommended that the conductors are
supported.

Quick and easy testing using

integrated test connections . .
g Naturally, all standard measuring devices

can be used for reliable testing.

The integrated test connection designed
to accommodate a 2.3 mm @ test plug
enables you to test each individual contact
point. Special test plugs are available for test
connections smaller than 1 mm @.

The COMBICON range from
Phoenix Contact offers a variety of
products with integrated test connections
for service work and locating errors.

Measurements can therefore be taken
easily without having to remove the wiring
or other accessories.

Needless to say these test connections
are also suitable for the continuous
monitoring of process-relevant parameters.
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Strain relief/release aids/bridges

Strain relief

Strain relief elements have proven
themselves, e.g., in high-position
applications or applications with long cable
outlets. Here, the mounting surface of the
plug supports the connected cable
effectively, thereby relieving the plug of the
conductor pull-out force.

In the COMBICON control product
range, additional versions are available with
strain relief (e.g., the MSTB 2,5 range) or
strain relief must be provided as an
accessory by snapping it onto the standard
plug (e.g., FKC 2,5 range). Strain relief is also
available for the MC 1,5 range.

Shielding versions are available for the
plugs in the COMBICON power product
range. These too can also be used as cable
strain relief. Four positions are available as
standard, but any number of positions can
be provided on request.

Strain can also be relieved using the cable
housing for MC, MSTB, and PC 4 plugs. This
also protects the plug from dust.

STEH/GEH release aids

Versions with extraction aid (STEH) are
available for vertical MYSTBR/MVSTBW 2,5
plugs. The white accessory latch can be
folded back after insertion and thereby
additionally serves as shock protection for
the screw.

Bridges

Two methods are available for potential
distribution or looping through the ground
conductor in PCB terminal blocks. The
easiest solution is a separate bridge fixed
directly in the connection area, if necessary,
with a supply conductor. Internally bridged
versions are available in the standard MKDS
product range. The entire clamping space is
also available here.

The release aid (GEH) is available as a
special solution for vertical MSTBV 2,5
headers. An actuator can be used to easily
release all plugs compatible with this base
strip from the header.

Fully insulated plug-in bridges are also
available for ZFKDS 4 and ZFKDS 10 PCB
terminal blocks. They enable individual
electrical connection of the terminal blocks.
The bridges, which are available with
various numbers of positions, are inserted
in the separate bridge shafts using minimal
force.
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Coding elements

Coding systems without loss of positions

Coding with CP-MSTB and CR-MSTB

Function: coding prevents the same
type of plugs from being mixed up. To this
end, the plugs are mounted with
corresponding coding profiles (CP-MSTB)
and the headers with corresponding coding
sections (CR-MSTB). If the coding section
and the coding profile are mounted on the
same position, the plug cannot be plugged
in. The image shows coding that can be
plugged in.
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Coding with CP-MC 0,5 or CP-MSTB

Function: headers in the MC 0,5 and
MC 1,5 product ranges are mounted with
coding profiles (CP-MC 0,5 or CP-MSTB).
The corresponding coding tabs are then cut
on the plug side. If the coding profile is
mounted on the same position where the
coding tab has been cut, the combination
can be plugged in (see image).

Coding with CP-PC RD or CP-HC

Function: headers and plugs in product
series PC 4, PC 5, and PC 16 (CP-PC RD),
and product series PC 35 (CP-HC) are
mounted with coding profiles. Only
correspondingly coded base strips and plugs
can be plugged in. If the coding profile on
the housing and on the plug are mounted on
the same position, the plug cannot be
plugged in. The image shows coding that can
be plugged in.



Device connection technology for signals, data, and power from Phoenix Contact

Coding elements

Coding with CP-PT 2,5

Function: the plug is mounted with the
CP-PT 2,5 coding profile irrespective of
whether it is used vertically or horizontally.
The coding ribs in the base strip then
determine whether the plug can be plugged
in. The corresponding positions of the
coding ribs are formed during the
manufacturing process. This ensures
polarity protection among plugs of the same
type. The combination shown in the image
cannot be plugged in as the coding profile
works against a coding rib in this case.

Coding with CP-PT 1,5

Function: the plug is mounted
accordingly with the pin (CP-PT 1,5)
depending on whether it is used
horizontally or vertically. This pin then
enters the hole provided in the layout of the
PCB when plugged into the correct
positions. Incorrect connection is therefore
prevented.

Coding with CS-IPC 16/6

Function: coding of PC 6-16 and
IPC 16 headers before being mounted on
the PCB. PC 6-16 and IPC 16 headers can
be fitted with the CS-IPC 16/6 coding pin,
whether used horizontally or vertically. The
unused end of the coding pin can now be
removed using a diagonal cutter. When
mounting the PCB, the remaining part of
the coding pin then enters the hole
provided in the PCB. This provides anti-
rotation protection on the PCB, particularly
when mounting manually.
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COMBICON Ex

COMBICON PCB terminal blocks and plug-in connectors for use in potentially

explosive areas

If systems are installed in potentially
explosive areas, a large number of safety
precautions must be taken. The
requirements placed on electrical
equipment for use in areas with a danger
of gas explosions are described in the
IEC/EN 60079 series of standards.

Increased safety “Ex e”

The specific requirements placed on items
of equipment with increased safety “Ex e”
protection type are provided in Part 7 of the
IEC 60079 series of standards. Compared
to normal applications, these include
stricter requirements for air and creepage
distances, the heating response, resistance
to aging, and the insulation capability of
insulation materials.

The conformance of COMBICON Ex
PCB terminal blocks and plug-in connectors
with the requirements for increased safety
is confirmed by EC-type examination
certificates and markings for directives and
standards. These documents and
installation notes containing important
information regarding the correct use of
PCB terminal blocks and plug-in connectors
in areas with increased safety can be found
on the Internet at
www.phoenixcontact.com.
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General information:

For product-specific information, please
refer to the installation notes.

— PCB terminal blocks and plug-in
connectors are designed for installation in
suitable housing. When used in
environments containing potentially
explosive gases or dust, this housing must
meet the applicable requirements of
IEC 60079-0, IEC 60079-3, and
IEC 60079-7 or IEC 61241.

The PCB terminal blocks and plug-in
connectors must be installed in a wiring
space or housing so that they are secured
against rotating or accidental loosening.

— For information on additional fixings,
please refer to the installation notes.

— When connecting conductors, make sure
that the wire insulation extends right up
to the terminal point. Following
installation of the PCB terminal blocks
and plug-in connectors in a wiring space
with increased safety “Ex e” protection
type, the air and creepage distances must
meet the requirements of IEC 60079-7.
These requirements apply in particular to
the mixed installation of different
components and when using additional
accessories.

— When using cross sections smaller than
the rated cross section specified in the
EC-type examination certificate, the
corresponding lower current value must
be specified in the EC-type examination
certificate for the device.

— For some PCB terminal blocks, the
specified voltage can be increased using
pitch spacers. The voltages resulting from
the use of one or more pitch spacers can
be found in the EC-type examination
certificate. We will be happy to confirm

which other combinations are supported.

Intrinsic safety “Ex i”

For intrinsic safety “i” protection type
according to IEC 60079-11, both PCB
terminal blocks and plug-in connectors with
Ex approval and standard products can be
used. They are simply used as electrical
equipment and do not require any particular
certification or markings. Make sure that
the air and creepage distances required in
connection with intrinsically safe circuits are
observed. The connection points of these
circuits must be clearly marked. If marking is
by means of color-coding, the connection
points must be light blue.

Marking

The explosion-protected equipment must
be marked in such a way as to guarantee
that it is used correctly in accordance with
its safety characteristics.

Note: in accordance with the
specifications of the ATEX Directive,
components such as PCB terminal blocks
and plug-in connectors are excluded from
CE marking.
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Cross-reference list for
CLASSIC COMBICON plug-in
connectors with Ex approval

—
el

—
e

iy
T

e
]

CLASSIC
COMBICON
header
MSTB[V]...GF EX MSTB[V]A...G...RN EX GMSTB[V]...GF EX
Type IC[V]...GF EX
Page 369 Page 375 Page 377 Page 375
CLASSIC
COMBICON Pitch 5.08 5.08 5.08 7.62
plug inmm
MSTB...STF EX 5.08 .
Page 369
MVSTB[R][W] 5.08 .
Page 369
IC...STF EX 5.08 .
Page 373
FKC...STF EX 5.08 °
Page 371
FKC...ST...RF EX 5.08 °
Page 371
FKIC...STF EX 5.08 .
Page 373
GMSTB...STF EX 7.62 .
Page 379
GMVSTB[R][W]...STF
EX 7.62 .
Page 379
GFKC...STF EX 7.62 .
Page 381

Note:
The plug-in connectors only have

approval for use in potentially explosive
areas with increased safety Ex e in the

combination shown here.

Ex approval
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Device connection technology for signals, data, and power from Phoenix Contact

UL certification

Technical information regarding the PCB connection

D us

International approvals, such as UL/CUL
consistently raise issues during device
development. As a responsible
manufacturer of device connection
technology, we develop and test our
products according to the latest safety
standards in such a way that our customers
do not encounter any problems with
international approval for their devices.

COMBICON PCB terminal blocks and
plug-in connectors are recognized
components according to UL 1059. In the
end application, these components undergo
final evaluation and are approved together
with the device according to UL 508 (C) or
UL 840.

The stringent requirements of UL 1059
thereby ensure that a plug-in connector for
600 V UL in Use Group C observes a
clearance of 9.5 mm and a creepage
distance of 12.7 mm with a pitch of
7.62 mm. In the end application, these
components undergo final evaluation and
are approved together with the device
according to UL 508 (C) or UL 840.
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UL Online Certification Directory

Official recognition of the terminal blocks
and plug-in connectors is confirmed by a
UL report. This contains important
information on the product, such as
connection data (ratings), air and creepage
distances, materials, dimensions, and
application conditions (conditions of
acceptability). Together with the product
names, the connection data is documented
in “yellow cards” or the UL Online
Certification Directory as proof of
approval. UL has published a website at
www.ul.com/database where this data and
corresponding explanations are generally
available.

Phoenix Contact housing production
is UL-certified

The plastics used in Phoenix Contact
housing all have their own approvals. Our
plastics production is recognized by
Underwriters Laboratories as “UL
Recognized Molder A1913” (File E240868)
and is regularly audited.

The UL logo including ID and the plastic
material code (e.g., PO1) are also printed on
the packing label of the electronics housing.
Both during device approval and inspection
of your electronics production, for the
majority of product ranges it is very easy to
verify the housing plastics' conformance
with UL 746D using the material code on
the label.



Device connection technology for signals, data, and power from Phoenix Contact

Product and device standards

UL 1059 “Terminal blocks”

In order that Phoenix Contact products
can be used in industrial applications
without restriction, they are generally
tested and recognized according to
UL 1059. The following table lists the air
and creepage distances required for the
components. The Use Group refers to the
subsequent area of application of the
termination device.

Device standards

UL 508 “Industrial control equipment”

Terminal blocks, which are recognized
according to UL 1059, meet the
requirements of UL 508 for field wiring
terminal blocks and can therefore be used in
accordance with this standard without
restriction. UL 508 also permits alternative
rating in accordance with UL 840.

UL 508 C “Power conversion
equipment”’

This UL standard applies specifically to
power electronics (motor controllers,
frequency inverters, etc.). The
requirements for field wiring terminal
blocks are similar to the specifications of
UL 508. Alternative rating in accordance
with UL 840 is also possible here.

UL 840 “Insulation coordination
including clearances and creepage
distances for electrical equipment”

This standard describes an alternative
procedure for designing the insulation of
end products for defined ambient
conditions (surge voltage category,
pollution degree, material index), provided
that this is permitted by the device
standard.

Use

Group Definition

Operating elements,
consoles, etc.

Standard devices,
including office and
electronic data
processing equipment,
etc.

LETRED <

Industrial applications,
= without restrictions

:

(@)

Industrial applications,

limited rating

Alternative dimensioning of air and
creepage distances according to
UL 840

In accordance with UL 840 (3rd edition
2005), the following procedures are carried
out to determine air and creepage
distances:

1. Equivalent clearances

Not meeting the clearance required in the
device standard is permitted if the
termination device has passed one of the
surge voltage tests described in UL 840
(Table 7.1) without sparkover. The amount
of surge voltage depends on the clearance
required in the product standard.

2. Clearances for limited surge
voltages

If it is ensured that surge voltages
occurring during operation do not exceed a
specified maximum value, the required
clearances for the known pollution degree
can also be determined in accordance with
Table 8.1.

operating equipment with

UL certification

Required distances
Max. nominal (mm)
voltage
) Clearance Creepage
distance
150 12.7 191
300 191 31.8
600 254 50.8
150 1.6 1.6
300 2.4 24
600 9.5 12.7
150 32 6.4
300 6.4 9.5
600 9.5 12.7
300 1.6 32
600 4.8 9.5

3. Creepage distances

The minimum requirements described in
Table 9.1 for general creepage distances and
those specifically for PCBs must be met,
taking into consideration the operating
voltage, pollution degree, and creep
resistance of the material.
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High density PCB terminal blocks and plug-in connectors

Electronic components are becoming in-
creasingly compact and are mapping more
and more functions. In order to follow this
trend, PCB connection technology has to
be adapted to the small size of other elec-
tronic components. These products, which
are characterized by their extremely small
size, are all available in the new
COMBICON HD series.

COMBICON HD consists of PCB termi-
nal blocks and plug-in connectors with 2.0,
2.5, and 2.54 mm pitch.

The PCB terminal blocks are designed for
SMT and reflow soldering processes and
have a push-in spring-cage connection or an
insulation displacement connection.

The plug-in connectors are available with
three connection technologies: push-in
spring-cage, pierce, and insulation displace-
ment technology. The corresponding head-
ers can be connected to the PCB using wave
soldering, reflow soldering or SMT process-
es.

General
COMBICON HD cross-reference list

PCB terminal blocks and plugs with 2.5 mm pitch

THR spring-cage PCB terminal blocks up to 0.75 mm®
SMD spring-cage PCB terminal blocks up to 0.75 mm®

Plugs with pierce contact up to 0.34 mm® and spring-cage con-
nection up to 0.75 mm*
CATS5 plug with fast connection

SMT and THR base strips for plugs with pierce contact or spring-
cage connection
Inverted SMT and THR base strips

PCB terminal blocks with insulation displacement con-
nection with 2.5 mm pitch

Connection cross section up to 0.34 mm?

Plugs with displacement connection, 2.0 to 2.54 mm
pitch
Plugs with displacement connection up to 0.5 mm®

Single and four-row headers for wave soldering and SMD pro-
cesses

Bus plug-in connectors with connection cross section up to
0.75 mm?

PHOENIX CONTACT
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High density PCB terminal blocks and plug-in connectors

COMBICON High Density general

Reflow and
SMT soldering processes

With its new COMBICON HD series,
Phoenix Contact offers products that are
specially tailored to THR and SMT soldering
processes. The base strips and PCB terminal
blocks in the COMBICON HD series are
made from high-temperature-resistant ma-
terial and are packed in taped form as stan-
dard. For terminal blocks with horizontal
conductor connection, the suction area is
located directly on the top of the housing.
Versions with vertical conductor connec-
tion are equipped with a suction pad to en-
able automatic mounting.

Basics of data transmission

Physical principles must be observed for
the transmission of data via copper cables.
It is not possible to transmit a signal from
one end of a cable to the other without any
loss. The dependence on various transmis-
sion parameters, such as capacitive and in-
ductive influences and contact resistance, is
too great. In order to classify their level of
performance, they are split into various cat-
egories (CAT1 to CAT7). By determining
the near end crosstalk attenuation and re-
flection loss it is possible to check a cable or
plug-in connector's level of performance
during data transmission.

Near end crosstalk (NEXT) reveals how
greatly the signals of two adjacent wire pairs
influence one another. If various signals are
transmitted via different twisted wire pairs
in a cable, crosstalk and therefore mutual
signal interference can occur. The higher the
near end crosstalk, the better the transmis-
sion quality.

The return loss indicates to what extent
a signal is reflected in a cable. Signal reflec-
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Possible applications

Due to their size, the products in the
COMBICON HD series are ideal for all ap-
plications where space is limited. Since
these terminal blocks can be mounted with
other SMD components in a single step, fur-
ther cost savings are made through addi-
tional selective soldering processes. Thanks
to the SMT technology, the terminal blocks
are particularly suitable for metal core
PCBs, such as those used in LED lighting
technology. The conventional field of appli-
cation for CIOC miniature plug-in connec-
tors is the networking of sensors and actu-
ators with the controller. With the aid of
link plugs, data can be transmitted safely to
the PLC or to the field via bus cables.

tion can occur if there are disturbances on
the transmission path, such as unevenness
in the cable or the transition between the
cable and plug-in connector. The higher the
return loss, the lower the signal reflection
and the better the transmission quality.
The two diagrams illustrate the near end
crosstalk and the reflection loss of a PTPM
plug-in connector with an Ethernet cable.
The top curve is the limiting curve. As
long as the characteristic curve for the com-
ponents to be tested is below this curve,
the requirements of category 5 are met.

Quick and easy wiring

All products in the COMBICON HD se-
ries can be connected quickly and easily by
means of push-in spring-cage,
insulation displacement or pierce technolo-
gy. The user therefore saves a lot of time
during wiring.

COMBICON HD PCB terminal blocks
and plug-in connectors with spring-cage
connection support the tool-free connec-
tion of solid conductors and conductors
with ferrules. A screwdriver can be used to
open the clamping space via the integrated
release shaft.

Plug-in connector versions with pierce
connection do not require conductor pre-
treatment. When the cover is closed, the
pierce metal penetrates the conductor insu-
lation and thereby makes contact.

Attenuation [dB]
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with Ethernet cable

o 0
S,
5 T-m
T | 1
2 20 e ——
£ 1
< -3 7
| =
40— H
-50
-60
1 10 100
—_—

Frequency [MHZz]

Reflection loss for PTPM plug with Ethernet
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High density PCB terminal blocks and plug-in connectors
COMBICON High Density general

Conductor connection - miniature spring-cage PCB terminal blocks and plugs in the PTSM series

Strip conductor and connect solid con- The conductor is connected and the ter- To release the conductor, insert the
ductor by means of direct plug-in technolo- minal block is ready for operation. screwdriver in the opening above the cable
gy. When connecting stranded conductors, entry funnel and remove the conductor.

the terminal point should be opened. To do
this, insert a screwdriver in the opening
above the cable entry funnel.

Conductor connection - PTPM pierce contact connector

Insert the untreated conductor in the ter- Slide the conductor through the cover so The conductor is connected. The pierce
minal block diagonally from below. that it is flush with the cover. Now close the  contacts have penetrated the conductor in-
cover. sulation and a gas-tight connection has been
established.

Conductor connection - PTQ miniature IDC terminal block

By default, the terminal block is closed in Insert the untreated conductor in the ter- Press down on the cover to close the ter-
order to enable automatic assembly. Open  minal block cover until it is visible in the minal block. The insulation displacement
the cover up before connecting the conduc-  housing cutout. contacts thus cut through the insulation.
tor.
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High density PCB terminal blocks and plug-in connectors
COMBICON High Density cross-reference list

COMBICONHD
headers
Type PTSM...HH THR | PTSM...HV THR | PTSM...HH SMD ClOC...F ClOoC...FL CIOC...FV-A CIOC...FV
Page 59 Page 59 Page 59 Page 65 Page 65 Page 67 Page 67
2.0 2.0 2.0 2.0
COMBICON HD Pitch 25 25 25
plugs
PTPM 0,2/...-P-2,5 25 . ° .
Page 55
PTPM 0,4/...-P-2,5 25 . ° .
Page 55

PTSM 0,5/...-P-2,5 25
Page 55

PTSM 0,5/...-HHI-2,5-
25
Page 61

PTSM 0,5/...-HHI-2,5-
THR 25
Page 61
.

ClocC...Mm 2.0 . . ° °
Page 65

cloc...Ll 2.54

Page 69

48 | PHOENIX CONTACT




cloc....FH-SMD
Page 67

2.0

CloC...LIH
Page 69

2.54

cioc...LIv
Page 69

2.54

cloc...LI
Page 69

2.54

High density PCB terminal blocks and plug-in connectors
COMBICON High Density cross-reference list

For additional information, visit www.phoenixcontact.net/products
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and connectors with 2.5 mm pitch

THR spring-cage PCB terminal blocks
up to 0.75 mm?

— Compact low-profile THR print terminal
block, pitch 2.5 mm

— Spring-cage connection using direct
plug-in method with a release button

— High current carrying capacity for high
power transmission

— Double solder pins for stable hold on
PCB

— Specifically designed for use in re-
flow/solder processes

— Supplied in tape-on-reel packing accord-
ing to IEC 60286-3 for automated
mounting

Technical data

Technical data in accordance to IEC / DIN VDE

Notes:

Pick and place pads for taped THR articles usually protrude be-
yond the components. The PCB layout must ensure that collisions
are avoided when components are assembled. Dimensional draw-
ings of tape reels and place pads can be found online at
www.phoenixcontact.net/products.

PTSM is also available with white housings, see page 391.

Observe derating curve.

1) Stranded conductor cross section of up to 0.75 mm?2 supported,
for a rated insulation voltage of 32 V for I1/2.

2) Applies for single-phase networks.

Accessories

For all types Type Page

Screwdriver
SZS 0,4 X 2,0
Order No.
1205202

Ferrules with and without | 834
| plastic sleeve

Crimping pliers for 0.25
to 6 mm?

CRIMPFOX 6

Order No.

1212034

PTSM 0,5/...-2,5-H THR R24 PTSM 0,5/...-2,5-V THR R44

Rated current / conductor cross section [A]/ [mm?] 6/0.5 6/0.5

Rated insulation voltage for pollution degree 2 I\ 2002) 2002)

Pitch [mm] 25 25
Connection capacity

Solid / stranded [mm?]/ [mm?] / AWG 0.14-0.5/0.2-0.5/24 - 20") 0.14-0.5/0.2-0.5/24 - 20")
Stranded with ferrules without plastic sleeve [mm2] 0.25-0.5 0.25-0.5
Stranded with ferrules with plastic sleeve [mm?2] - -
Multi-conductor connection capacity (two conductors with the same cross section)

Solid / stranded [mm2] -/- -/-

Stranded with ferrules without plastic sleeve [mm?2] - -

Stranded with TWIN ferrule with plastic sleeve [mm?2] - -

Insulation coordination

Surge voltage category / pollution degree /3 /2 /2 /3 /2 /2
Rated insulation voltage [V] 63 2002) 200 63 2002) 200
Rated surge voltage [kV] 25 25 25 2.5 25 25
Approval data (UL/CUL) Use Group B C D B C D
Nominal voltage [V] 150 - - 150 - -
Nominal current [A] 5 - - 5 - -
Connection capacity AWG AWG 26-20 - - 26 - 20 - -
Approval data (CSA) Use Group B C D B C D
Nominal voltage V] - - - - - -
Nominal current [A] - - - - - -
Connection capacity AWG AWG - - - - - -
General data

Stripping length [mm] 6 6

Type of insulation material / insulation material group LCP/llla LCP/llla
Inflammability class according to UL 94 Vo Vo

Drill hole diameter / pin dimensions [mm]

1.2/0.3x0.8 mm 1.2/0.3x0.8 mm
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Current carrying capacity curve
Type: PTSM 0,5/...-2,5-H- THR R...
Tested in accordance with DIN EN 60512-5-2:2003-01
Reduction factor = 1
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and plugs with 2.5 mm pitch

Horizontal PCB terminal block Vertical PCB terminal block
for THR applications for THR applications
D“I.IS @Z;w
Dimensional drawing Dimensional drawing
a+3 5
a+3 'y
D= E E = O °
EEEEE] i
i =
S B ) jw o=
25| o8 1 s
a i i
2,5 0,65 1131,
T 1
a
Drilling diagram Drilling diagram
a a
25 0,5
I} ey
(]
©
o
Ordering data Ordering data
Type Order No. Pcs./Pkt. Type Order No. Pcs./Pkt.
2.5 mm pitch, color: black 2.5 mm pitch, color: black
PTSM 0,5/ 2-2,5-H THR R24 1770885 530 PTSM 0,5/ 2-2,5-V THR R44 1770953 310
PTSM 0,5/ 3-2,5-H THR R32 1770898 530 PTSM 0,5/ 3-2,5-V THR R44 1770966 310
PTSM 0,5/ 4-2,5-H THR R32 1770908 530 PTSM 0,5/ 4-2,5-V THR R44 1770979 310
PTSM 0,5/ 5-2,5-H THR R32 1770911 530 PTSM 0,5/ 5-2,5-V THR R44 1770982 310
PTSM 0,5/ 6-2,5-H THR R32 1770924 530 PTSM 0,5/ 6-2,5-V THR R44 1770995 310
PTSM 0,5/ 7-2,5-H THR R32 1770937 530 PTSM 0,5/ 7-2,5-V THR R44 1771004 310
PTSM 0,5/ 8-2,5-H THR R32 1770940 530 PTSM 0,5/ 8-2,5-V THR R44 1771017 310

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 51



High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and plugs with 2.5 mm pitch

SMD spring-cage PCB terminal blocks
up to 0.75 mm?

— Compact low-profile SMD print termi-
nal block, pitch 2.5 mm

— Spring-cage connection using direct
plug-in method with a release button

— High current carrying capacity for high
power transmission

— Rugged soldering anchors for safe me-
chanical fastening on the surface

— Specially designed to be used in pure
SMT processes

— Supplied in tape-on-reel packing accord-
ing to |IEC 60286-3 for automated
mounting

Technical data

Technical data in accordance to IEC / DIN VDE

Notes:

Pick and place pads for taped THR articles usually protrude be-
yond the components. The PCB layout must ensure that collisions
are avoided when components are assembled. Dimensional draw-
ings of tape reels and place pads can be found online at
www.phoenixcontact.net/products.

PTSM is also available with white housings, see page 393.
Observe derating curve.

1) Stranded conductor cross section of up to 0.75 mm?2 supported,
for a rated insulation voltage of 32 V for I1/2.

2) Applies for single-phase networks.

Accessories

For all types Type Page

Screwdriver
SZS 0,4 X 2,0
Order No.
1205202

Ferrules with and without | 834
plastic sleeve

(= =
[

Crimping pliers for 0.25

5’ to 6 mm?2
CRIMPFOX 6
, Order No.
1212034

PTSM 0,5/ ...-2,5-H SMD R24

PTSM 0,5/ ...-2,5-V SMD R44

Rated current / conductor cross section [A]/ [mm?] 6/0.5 6/0.5

Rated insulation voltage for pollution degree 2 I\ 1602) 1602)

Pitch [mm] 25 25
Connection capacity

Solid / stranded [mm?]/ [mm?] / AWG 0.14-0.5/0.2-0.5/24 - 20") 0.14-0.5/0.2-0.5/24 - 20")
Stranded with ferrules without plastic sleeve [mm2] 0.25-0.5 0.25-0.5
Stranded with ferrules with plastic sleeve [mm?2] - -
Multi-conductor connection capacity (two conductors with the same cross section)

Solid / stranded [mm2] -/- -/-

Stranded with ferrules without plastic sleeve [mm?2] - -

Stranded with TWIN ferrule with plastic sleeve [mm?2] - -

Insulation coordination

Surge voltage category / pollution degree /3 /2 /2 /3 /2 /2
Rated insulation voltage [V] 32 1602) 160 32 1602) 160
Rated surge voltage [kV] 25 25 25 2.5 25 25
Approval data (UL/CUL) Use Group B C D B C D
Nominal voltage [V] 150 - - 150 - -
Nominal current [A] 5 - - 5 - -
Connection capacity AWG AWG 26-20 - - 26 - 20 - -
Approval data (CSA) Use Group B C D B C D
Nominal voltage V] - - - - - -
Nominal current [A] - - - - - -
Connection capacity AWG AWG - - - - - -
General data

Stripping length [mm] 6 6

Type of insulation material / insulation material group LCP/llla LCP/llla
Inflammability class according to UL 94 Vo Vo
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Current carrying capacity curve
Type: PTSM 0,5/...-2,5-H- SMD R44
Tested in accordance with DIN EN 60512-5-2:2003-01
Reduction factor = 1
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and plugs with 2.5 mm pitch

Horizontal PCB terminal block for SMD Vertical PCB terminal block for SMD
applications applications
D“I.IS @Z;w
Dimensional drawing Dimensional drawing
| a+3 2,3, 5 2
i a+3 i 1,95 ‘ 2i 9 i ‘
i 74 IASUIIIIIIII{I
nr]ur|wrjur] %L ‘ ,,7{ ®
@A ]| o o
23 15 L l
a ¢ = ! )
2,5 ! 1,5
a
Drilling diagram Drilling diagram
Dimension M: 7.7 mm Dimension M: 8.4 mm

©
o3|
Ordering data Ordering data

Type Order No. Pcs./Pkt. Type Order No. Pcs./Pkt.
2.5 mm pitch, color: black 2.5 mm pitch, color: black
PTSM 0,5/ 2-2,5-H SMD R24 1702473 770 PTSM 0,5/ 2-2,5-V SMD R44 1771091 400
PTSM 0,5/ 3-2,5-H SMD R44 1771033 770 PTSM 0,5/ 3-2,5-V SMD R44 1771101 400
PTSM 0,5/ 4-2,5-H SMD R24 1702474 770 PTSM 0,5/ 4-2,5-V SMD R44 1771114 400
PTSM 0,5/ 5-2,5-H SMD R44 1771059 770 PTSM 0,5/ 5-2,5-V SMD R44 1771127 400
PTSM 0,5/ 6-2,5-H SMD R44 1771062 770 PTSM 0,5/ 6-2,5-V SMD R44 1771130 400
PTSM 0,5/ 7-2,5-H SMD R44 1771075 770 PTSM 0,5/ 7-2,5-V SMD R44 1771143 400
PTSM 0,5/ 8-2,5-H SMD R44 1771088 770 PTSM 0,5/ 8-2,5-V SMD R44 1771156 400
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and plugs with 2.5 mm pitch

Plug with pierce contact up to 0.34
mm? and spring-cage connection up
to 0.75 mm?

L -

— Miniature plug with 2.5 mm pitch
— Can be plugged into THR and SMD
headers

Notes:
Do not use ferrules with pierce contact plugs.

COMBICON select

You will find the possible plug-in connector combinations in
COMBICON select at: www.phoenixcontact.net/products or
starting on page 48.

1) Stranded conductor cross section of up to 0.75 mm?2 supported,
for a rated insulation voltage of 32 V for Il1/2.

Accessories

For all types | Type \ Page

For PTSM plugs only

Screwdriver
SZS 0,4 X 2,0
Order No.
1205202

Ferrules with and without | 834

| plastic sleeve
— Spring-cage and pierce contact technol- 1
ogy 4 4
— Conductor connection up to 0.75 mm? % Crimping pliers for 0.25
— High current carrying capacity up to 6 A CRIMPFOX 6
, Order No.
1212034
Technical data PTPM 0,2/...-P-2,5 PTPM 0,4/...-P-2,5 PTSM 0,5/ ...-P-2,5
Technical data in accordance to IEC / DIN VDE No. of pos.
Rated current / conductor cross section [A]/ [mm?] 2/0.14 4/0.34 6/0.5
Rated insulation voltage for pollution degree 2 V] 160 125 160 2
3
Pitch [mm] 25 25 25 4
Connection capacity 5
Solid / stranded [mm?]/[mm?]/ AWG -/0.14-0.14/26 - 26 -/0.25-0.34/24 -22 0.14-0.5/0.2-0.5") /24 - 20 6
Insulation coordination 7
Surge voltage category / pollution degree /3 /2 /2 /3 /2 /2 /3 /2 /2 8
Rated insulation voltage V] 40 160 160 32 125 125 100 160 320 10
Rated surge voltage [kV] 25 25 2.5 2.5 25 25 25 25 25
Approval data (UL/CUL) Use Group B C D B C D B C D
Nominal voltage [V] 50 - 50 50 - 50 150 - -
Nominal current [A] 2 - 2 3 - 3 5 - -
Connection capacity AWG AWG 26 - 26 24-22 - 24-22 26-20 - -
Approval data (CSA) Use Group B C D B C D B C D
Nominal voltage V] - - - - - - - - -
Nominal current [A] - - - - - - - - -
Connection capacity AWG AWG - - - - - - - - -
General data
Type of insulation material / insulation material group PA/PC/1II PA/PC /Il PA/I
Inflammability class according to UL 94 VOo/NV2 Vo/V2 VO
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and plugs with 2.5 mm pitch

Pierce contact plug for Pierce contact plug for Spring-cage plug for
conductor cross sections up conductor cross sections up conductor cross sections up to 0.75 mm?
0.14 mm?/26 AWG 0.34 mm2/24 - 22 AWG
n“us n“us c“us @;%
Dimensional drawing Dimensional drawing Dimensional drawing
24,5 ‘ 6,9 24,5 ‘ 6,9 a+3,6
—~ a — a
S ‘ S ‘ Eleele
AT ) @R 1 B ) B e

1,5 2,5

48 458 a
| —— |

Ordering data Ordering data Ordering data

Type Order No. Pcs./Pkt. Type Order No. Pcs./Pkt. Type Order No. Pcs./ Pkt.

PTPM 0,2/ 2-P-2,5 1780477 250 PTPM 0,4/ 2-P-2,5 1780529 250 PTSM 0,5/ 2-P-2,5 1778832 250
PTSM 0,5/ 3-P-2,5 1778845 250

PTPM 0,2/ 4-P-2,5 1780480 250 PTPM 0,4/ 4-P-2,5 1780532 250 PTSM 0,5/ 4-P-2,5 1778858 250
PTSM 0,5/ 5-P-2,5 1778861 100

PTPM 0,2/ 6-P-2,5 1780493 100 PTPM 0,4/ 6-P-2,5 1780545 100 PTSM 0,5/ 6-P-2,5 1778874 100
PTSM 0,5/ 7-P-2,5 1778887 100

PTPM 0,2/ 8-P-2,5 1780503 100 PTPM 0,4/ 8-P-2,5 1780558 100 PTSM 0,5/ 8-P-2,5 1778890 100

PTPM 0,2/10-P-2,5 1780516 50 PTPM 0,4/10-P-2,5 1780561 50
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and plugs with 2.5 mm pitch

CATS5 plug with fast connection

Accessories
\ For all types Type Page
# - Base strip 59
\ PTSM 0,5/ 5-HH-2,5-
- THR R32
08 9 q Order No.
— 4-pos. miniature plug with 2.5 mm pitch 1778654
— CATS5 Ethernet-capable according to Base strip 59
PTSM 0,5/ 5-HV-2,5-
IEC 11801 THR R32
— Paired fast connection . kb
— Tool-free conductor connection Base strip 59
— Can be combined with 5-pos. THR and R 051 5-HH-2,5-
SMD base strips of types PTSM 0,5/5... - Order No.
1778793
Technical data PTPM 0,2/ 5-P-2,5 PA CAT5 PTPM 0,4/ 5-P-2,5 PA CAT5
Technical data in accordance to IEC / DIN VDE
Rated current / conductor cross section [A]/ [mm?] 2/0.14 4/0.34
Rated insulation voltage for pollution degree 2 V] 160 125
Pitch [mm] 25 25
Connection capacity
Solid / stranded [mm?]/[mm?] / AWG -/0.14-0.14/26 - 26 -/0.25-0.34/24-22
Insulation coordination
Surge voltage category / pollution degree /3 /2 /2 /3 /2 /2
Rated insulation voltage [V] 40 160 160 32 125 125
Rated surge voltage [kV] 25 25 2.5 2.5 25 25
Approval data (UL/CUL) Use Group B C D B C D
Nominal voltage [V] 50 - 50 50 - 50
Nominal current [A] 2 - 2 3 - 3
Connection capacity AWG AWG 26 - 26 24-22 - 24-22
Approval data (CSA) Use Group B C D B C D
Nominal voltage V] - - - - - -
Nominal current [A] - - - - - -
Connection capacity AWG AWG - - - - - -
General data
Type of insulation material / insulation material group PA/PC/1II PA/PC /Il
Inflammability class according to UL 94 Vo/V2 VOo/V2
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and plugs with 2.5 mm pitch

Pierce connection of conductor cross sec-
tions from 0.25 to 0.34 mm2/24 - 22 AWG

Pierce connection of conductor cross sec-
tions of 0.14 mm2/26 AWG

Dimensional drawing

Dimensional drawing

Ordering data

2.5 mm pitch, color: black

24,5 14,4
25, | 5 ‘2,5
e | |
=T W
48
Ordering data

Order No. Pcs./Pkt.

2.5 mm pitch, color: black
PTPM 0,4/ 5-P-2,5 PA CAT5 1811145 100

PTPM 0,2/ 5-P-2,5 PA CAT5
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and plugs with 2.5 mm pitch

SMT and THR headers for plugs
with pierce contact or spring-cage
connection

— Specifically designed for use in reflow
and SMT processes

— High current carrying capacity of 6 A

— Rugged soldering anchors for safe me-
chanical fastening on the surface

— Supplied in tape-on-reel packing accord-
ing to
IEC 60286-3 for automated mounting

— Compatible with PTSM...-/PTPM...con-
nectors

— Versions with and without positioning
pins are available

— 2.5 mm pitch

Technical data

Notes:

COMBICON select

You will find the possible plug-in connector combinations in
COMBICON select at: www.phoenixcontact.net/products or
starting on page 48.

Pick and place pads for taped THR articles usually protrude be-
yond the components. The PCB layout must ensure that collisions
are avoided when components are assembled. Dimensional draw-
ings of tape reels and place pads can be found online at
www.phoenixcontact.net/products.

PTSM is also available with white housings, see page 397.
1) UL/CUL on request.
2) Current carrying dependent upon plug used.

3) Applies for single-phase networks.

PTSM 0,5/ ...-HH-2,5-THR R16

PTSM 0,5/ ...-HV-2,5-THR R32 PTSM 0,5/ ...-HH0-2,5-SMD R32

Technical data in accordance to IEC / DIN VDE No. of pos.
Rated current [A] 62) 62) 6

Rated insulation voltage for pollution degree 2 I\ 1608) 1603) 1603) »
Pitch [mm] 25 25 25 3
Insulation coordination 4
Surge voltage category / pollution degree /3 /2 /2 /3 /2 /2 /3 /2 /2 5
Rated insulation voltage V] 50 1608) 160 50 1608) 160 50 1608) 160 6
Rated surge voltage [kV] 25 25 2.5 2.5 25 25 25 25 2.5 7
Approval data (UL/CUL) Use Group B C D B C D B C D 8
Nominal voltage V] 150 - - 150 - - - - - 10
Nominal current [A] 6 - - 6 - - - - -

Connection capacity AWG AWG - - - - - - - - -

Approval data (CSA) Use Group B C D B C D B C D

Nominal voltage [V] - - - - - - - - -

Nominal current [A] - - - - - - - - -

Connection capacity AWG AWG - - - - - - - - -

General data

Type of insulation material / insulation material group LCP/llla LCP/llla LCP/llla

Inflammability class according to UL 94 Vo Vo Vo

Drill hole diameter / pin dimensions [mm]

1.1/0.6x 0.6 mm 1.1/0.6x0.6 mm

2/-
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Horizontal header for THR applications

D“ Us @,:;}

Dimensional drawing

7,5 a+4,2
wn
)
Ordering data
Type Order No. Pcs./Pkt.

2.5 mm pitch, color: black, without positioning pin, with posi-
tioning pin, see www.phoenixcontact.net/products

High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and plugs with 2.5 mm pitch

Vertical header for THR applications

D“US @%
Applied for: cUL/ UL

Dimensional drawing

a+4,2 |

Horizontal header for SMD applications

Dimensional drawing

| 7,5 12

1,95, |

4,2+a

i !

7,5

2,1

25 ) ‘

Drilling diagram

Ordering data
Order No.

Type

2.5 mm pitch, color: black, without positioning pin, with posi-
tioning pin, see www.phoenixcontact.net/products

Pcs. / Pkt.

Jg@

2,1/2,5

Drilling diagram

Ordering data

Type

Order No.

Pcs. / Pkt.

2.5 mm pitch, color: black, without positioning pin, with posi-
tioning pin, see www.phoenixcontact.net/products

PTSM 0,5/ 2-HH-2,5-THR R16 1778625 500 PTSM 0,5/ 2-HV-2,5-THR R32 1778557 330 PTSM 0,5/ 2-HH0-2,5-SMD R32 1808190 600
PTSM 0,5/ 3-HH-2,5-THR R32 1778638 500 PTSM 0,5/ 3-HV-2,5-THR R32 1778560 330 PTSM 0,5/ 3-HH0-2,5-SMD R32 1808200 600
PTSM 0,5/ 4-HH-2,5-THR R32 1778641 500 PTSM 0,5/ 4-HV-2,5-THR R32 1778573 330 PTSM 0,5/ 4-HH0-2,5-SMD R32 1808213 600
PTSM 0,5/ 5-HH-2,5-THR R32 1778654 500 PTSM 0,5/ 5-HV-2,5-THR R32 1778586 330 PTSM 0,5/ 5-HH0-2,5-SMD R32 1808226 600
PTSM 0,5/ 6-HH-2,5-THR R32 1778667 500 PTSM 0,5/ 6-HV-2,5-THR R32 1778599 330 PTSM 0,5/ 6-HHO0-2,5-SMD R44 1808239 600
PTSM 0,5/ 7-HH-2,5-THR R44 1778670 500 PTSM 0,5/ 7-HV-2,5-THR R44 1778609 330 PTSM 0,5/ 7-HHO0-2,5-SMD R44 1808242 600
PTSM 0,5/ 8-HH-2,5-THR R44 1778683 500 PTSM 0,5/ 8-HV-2,5-THR R44 1778612 330 PTSM 0,5/ 8-HHO0-2,5-SMD R44 1808255 600
PTSM 0,5/10-HH-2,5-THR R44 1701569 500 PTSM 0,5/10-HV-2,5-THR R44 1701567 330
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and plugs with 2.5 mm pitch

Inverted SMT and THR base strips

— Specifically designed for use in reflow
and SMT processes

— High current carrying capacity of 6 A

— Robust solder anchor for secure, me-
chanical fixing to the surface

— Supplied in tape-on-reel packing accord-
ing to
IEC 60286-3 for automated mounting

— Compatible with PTSM base strips

— Versions with and without positioning
pins are available

— 2.5 mm pitch

Technical data

Technical data in accordance to IEC / DIN VDE

Notes:

COMBICON select

You will find the possible plug-in connector combinations in
COMBICON select at: www.phoenixcontact.net/products or
starting on page 48.

Pick and place pads for taped THR articles usually protrude be-
yond the components. The PCB layout must ensure that collisions
are avoided when components are assembled. Dimensional draw-
ings of the pick and place pads can be found online at
www.phoenixcontact.net/products.

PTSM is also available with white housings, see page 399.
1) UL/CUL on request.

2) Applies for single-phase networks.

PTSM 0,5/...-HHI-2,5-THR R24  PTSM 0,5/...-HHI0-2,5-SMD R24

Rated current [A] 6 6

Rated insulation voltage for pollution degree 2 I\ 2002) 1602)

Pitch [mm] 25 25

Insulation coordination

Surge voltage category / pollution degree /3 /2 /2 /3 /2 /2
Rated insulation voltage V] 63 200?) 200 63 1602) 160
Rated surge voltage [kV] 25 25 25 2.5 25 25
Approval data (UL/CUL) Use Group B C D B C D
Nominal voltage V] - - - - - -
Nominal current [A] - - - - - -
Connection capacity AWG AWG - - - - - -
Approval data (CSA) Use Group B C D B C D
Nominal voltage [V] - - - - - -
Nominal current [A] - - - - - -
Connection capacity AWG AWG - - - - - -
General data

Type of insulation material / insulation material group LCP/llla LCP/llla
Inflammability class according to UL 94 Vo Vo

Drill hole diameter / pin dimensions [mm] 1/0.6 x 0.4 mm -/-
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks and plugs with 2.5 mm pitch

Horizontal inverted header, THR solderable Horizontal inverted header, SMD solderable
Dimensional drawing Dimensional drawing
| 12 i 2, 215, i 4,2+a i
o )
22y Z !,
21 2,5
<L>
Drilling diagram
<115
©
]
— '
™
Ordering data Ordering data
Type Order No. Pcs./Pkt. Type Order No. Pcs./Pkt.
2.5 mm pitch, color: black, without positioning pin, with posi- 2.5 mm pitch, color: black, without positioning pin, with posi-
tioning pin, see www.phoenixcontact.net/products tioning pin, see www.phoenixcontact.net/products
PTSM 0,5/ 2-HHI-2,5-THR R24 1815057 500 PTSM 0,5/ 2-HHI0-2,5-SMD R24 1815125 500
PTSM 0,5/ 3-HHI-2,5-THR R32 1815060 500 PTSM 0,5/ 3-HHI0-2,5-SMD R44 1815138 500
PTSM 0,5/ 4-HHI-2,5-THR R32 1815073 500 PTSM 0,5/ 4-HHI0-2,5-SMD R44 1815141 500
PTSM 0,5/ 5-HHI-2,5-THR R32 1815086 500 PTSM 0,5/ 5-HHI0-2,5-SMD R44 1815154 500
PTSM 0,5/ 6-HHI-2,5-THR R32 1815099 500 PTSM 0,5/ 6-HHI0-2,5-SMD R44 1815167 500
PTSM 0,5/ 7-HHI-2,5-THR R32 1815109 500 PTSM 0,5/ 7-HHI0-2,5-SMD R44 1815170 500
PTSM 0,5/ 8-HHI-2,5-THR R32 1815112 500 PTSM 0,5/ 8-HHI0-2,5-SMD R44 1815183 500
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks with insulation displacement connection with 2.5 mm pitch

Connection cross section of up to Notes:

0.34 mm? Pick and place pads for taped THR articles usually protrude beyond the
components. The PCB layout must ensure that collisions are avoided
when components are assembled. Dimensional drawings of the pick and
place pads can be found online at
www.phoenixcontact.net/products.

Observe derating curve.

Current carrying capacity curve
Type: PTQ 0,3/..-2,5(-L) THR R32
Tested in accordance with DIN EN 60512-5-2:2003-01
Reduction factor = 1
No. of positions: 5

— Conductor connection without pre-

treatment. 8
— 2.5 mm pitch %T 7=
— THR solderable 2' 6 S

g 5 “
— Taped as standard A ~
. . =4
— Secure locating mechanism g ,
. . . 3

— Option to visually inspect the o N

conductor position 1 oTO'SAT mmz‘
— Supplied in taped packaging according to % 20 40 60 80 100

.

IEC 60286-3 for automatic assembly Ambient temperature [*G]
— Anti-rotation pins
— Finger operation, no tools necessary

Technical data

Technical data in accordance to IEC / DIN VDE No. of pos. Dim. a
Rated current / conductor cross section [A]/ [mm?] 4/0.34 [mm]
Rated insulation voltage for pollution degree 2 V] 160 2 2.50
Pitch [mm] 2.5
Connection capacity
Solid / stranded [mm?]/[mm?]/ AWG 0.14-0.34/0.14-0.34/26 - 22
Insulation coordination
Surge voltage category / pollution degree /3 /2 /2
Rated insulation voltage [V] 160 160 200
Rated surge voltage [kV] 25 25 25
Approval data (UL/CUL) Use Group B C D
Nominal voltage [V] 150 - -
Nominal current [A] 2 - -
Connection capacity AWG AWG 24 - -
Approval data (CSA) Use Group B C D
Nominal voltage V] - - -
Nominal current [A] - - -
Connection capacity AWG AWG - - -
General data
Type of insulation material / insulation material group LCP/llla
Inflammability class according to UL 94 VO
Drill hole diameter / pin dimensions [mm] 1.1/0.9x0.4
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High density PCB terminal blocks and plug-in connectors

PCB terminal blocks with insulation displacement connection with 2.5 mm pitch

IDC PCB terminal block

B\ CCA CsA:heBme

Dimensional drawing
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Drilling diagram
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Ordering data
Type Order No. Pcs./Pkt.
PTQ 0,3/ 2-2,5 THR R32 1702610 250
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High density PCB terminal blocks and plug-in connectors

Plugs with displacement connection, 2.0 to 2.54 mm pitch

Plugs with displacement connection
up to 0.5 mm’

— 3- and 4-pos. miniature plug-in connec-
tors

— For sensor/actuator wiring

— Fast and safe displacement connection

— Gold-plated contact system

— Connection of AWG conductors with a
7-strand conductor structure and PVC
insulation; other conductor types can be
used on request

— Conductor connection with the help of
conventional pliers

— Colored, transparent covers enable you
to check that the displacement connec-
tion has been contacted correctly

— Panel feed-through with CIOC ...-FL

— Additional CIOC 3-2...-FL versions avail-
able on request

Technical data

Technical data in accordance to IEC / DIN VDE

Notes:

In accordance with DIN EN 61984, COMBICON plug-in connec-
tors have no switching power. During designated use, they must
not be plugged in or disconnected when carrying voltage or under
load.

COMBICON select

You will find the possible plug-in connector combinations in
COMBICON select at: www.phoenixcontact.net/products or
starting on page 48.

For 3-pos. items, please enquire about the minimum order amount
and delivery time.

1) Different value for CIOC 3-20... and CIOC 4-20... = 24-20 AWG
und stranded conductors = 0.25 - 0.5 mm?2.

Rated current / conductor cross section [A]/ [mm?] 3/0.25

Rated insulation voltage for pollution degree 2 V] 32

Pitch [mm] 2
Connection capacity

Solid / stranded [mm?2]/[mm?]/ AWG -/0.14-0.25/26 - 241)
Insulation coordination

Surge voltage category / pollution degree /3 /2 /2
Rated insulation voltage [V] 32

Rated surge voltage [kV]

Approval data (UL/CUL) Use Group B C D
Nominal voltage [V] - - -
Nominal current [A] - - -
Connection capacity AWG AWG - - -
Approval data (CSA) Use Group B C D
Nominal voltage V] - - -
Nominal current [A] - - -
Connection capacity AWG AWG - - -
Approval data (UL/CUL)

Nominal voltage [V] 32

Nominal current [A] 3
Connection capacity AWG AWG 26-20

General data

Type of insulation material / insulation material group PBT/PC /-
Inflammability class according to UL 94 Vo
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Plug with pin contact

High density PCB terminal blocks and plug-in connectors

Plugs with displacement connection, 2.0 to 2.54 mm pitch

Plug with socket contact

Plug as panel feed-through with socket con-
tact

D“ Us @Z;w E“ us @E;%
Dimensional drawing Dimensional drawing Dimensional drawing
a+8,9 a+19.,4
=l e F— o 4 o ——J: — —
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N L I =3 =3 i
© < < D
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Ordering data Ordering data Ordering data

Type Order No. Pcs./Pkt. Type Order No. Pcs./Pkt. Type Order No. Pcs./ Pkt.
1.0 mm outside conductor diameter, 26 - 24 AWG, color: red 1.0 mm ide conductor di ter, 26 - 24 AWG, color: red 1.0 mm ide conductor di ter, AWG 26-24, color: red
(CIOC 3-... on request) (CIOC 3-... on request)
CIOC 3-24-1,0-M 1701390 50 CIOC 3-24-1,0-F 1701397 50
CIOC 4-24-1,0-M 1700994 50 CIOC 4-24-1,0-F 1701113 50 CIOC 4-24-1,0-FL 1701236 50
1.2 mm outside conductor diameter, 26 - 24 AWG, color: yel- 1.2 mm ide conductor di ter, 26 - 24 AWG, color: yel- 1.2 mm ide conductor di ter, 26 - 24 AWG, color: yel-
low low low
CIOC 3-24-1,2-M 1701391 50 CIOC 3-24-1,2-F 1701398 50
CIOC 4-24-1,2-M 1701016 50 CIOC 4-24-1,2-F 1701139 50 CIOC 4-24-1,2-FL 1701252 50
1.6 mm outside conductor diameter, 26 - 24 AWG, color: or- 1.6 mm ide conductor di ter, 26 - 24 AWG, color: or- 1.6 mm ide conductor di ter, AWG 26-24, color: or-
ange (CIOC 3-... on request) ange (CIOC 3-... on request) ange
CIOC 3-24-1,6-M 1701392 50 CIOC 3-24-1,6-F 1701399 50
CIOC 4-24-1,6-M 1701032 50 CIOC 4-24-1,6-F 1701155 50 CIOC 4-24-1,6-FL 1701278 50

1.2 mm outside conductor diameter, 24 - 20 AWG, color: green
(CIOC 3-... on request)
ClOC 3-20-1,2-M 1701393 50

1.2 mm outside conductor diameter, 24 - 20 AWG, color: green
(CIOC 3-... on request)
ClOoC 3-20-1,2-F 1701400 50

1.2 mm outside conductor diameter, AWG 24-20, color: green

CIOC 4-20-1,2-M 1701058 50
1.6 mm outside conductor diameter, 24 - 20 AWG, color: blue
(CIOC 3-... on request)

CIOC 4-20-1,2-F 1701171 50
1.6 mm outside conductor diameter, 24 - 20 AWG, color: blue
(CIOC 3-... on request)

CIOC 4-20-1,2-FL 1701294 50
1.6 mm outside conductor diameter, 24 - 20 AWG, color: blue
(CIOC 3-... on request)

ClOC 3-20-1,6-M 1701394 50 CloC 3-20-1,6-F 1701402 50 CIOC 3-20-1,6-FL 1701404 50
ClOC 4-20-1,6-M 1701074 50 CIlOC 4-20-1,6-F 1701197 50 CIOC 4-20-1,6-FL 1701317 50
2.0 mm outside conductor diameter, AWG 24-20, color: trans- 2.0 mm ide conductor di , AWG 24-20, color: trans- 2.0 mm outside conductor diameter, AWG 24-20, color: trans-
parent parent parent

ClOC 3-20-2,0-M 1701396 50 ClOC 3-20-2,0-F 1701403 50

CIOC 4-20-2,0-M 1701090 50 CIOC 4-20-2,0-F 1701210 50 CIOC 4-20-2,0-FL 1701333 50

For additional information, visit www.phoenixcontact.net/products
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High density PCB terminal blocks and plug-in connectors
Plugs with displacement connection, 2.0 to 2.54 mm pitch

Single and four-row headers for wave | Notes:

soldering and SMD processes In accordance with DIN EN 61984, COMBICON plug-in connec-
tors have no switching power. During designated use, they must
not be plugged in or disconnected when carrying voltage or under
load.

COMBICON select

You will find the possible plug-in connector combinations in COM-
BICON select at: www.phoenixcontact.net/products or starting
on page 48.

— 3-pos. and 4-pos. CIOC miniature head-
ers for CIOC ...-M plugs

— Gold-plated contact system

— Enables space-saving installation of I/O
modules and signal distributors

ClOC 4-1-FH-SMD-B

— Delivery form: Tape-on-reel packing ac-
cording to IEC 60286-3, reel diameter:
380 mm, tape width: 32 mm

Technical data CIlOC 4-1-FV-A CIlOC 4-4-FV

Technical data in accordance to IEC / DIN VDE

CIOC 4-1-FH-SMD-B R32

Rated current [A] 3 3 3

Rated insulation voltage for pollution degree 2 V] 32 32 32

Pitch [mm] 2 2 2

Insulation coordination

Surge voltage category / pollution degree /3 /2 /2 /3 /2 /2 /3 /2 /2
Rated insulation voltage V] 32 32 32

Rated surge voltage [kV]

Approval data (UL/CUL) Use Group B C D B C D B C D
Nominal voltage V] - - - - - - - - -
Nominal current [A] - - - - - - - - -
Connection capacity AWG AWG - - - - - - - - -
Approval data (CSA) Use Group B C D B C D B C D
Nominal voltage [V] - - - - - - - - -
Nominal current [A] - - - - - - - - -
Connection capacity AWG AWG - - - - - - - - -
Approval data (UL/CUL)

Nominal voltage [V] 32 32 32

Nominal current [A] 3 3 3
Connection capacity AWG AWG - - -

General data

Type of insulation material / insulation material group PA/- PA/- LCP/llla
Inflammability class according to UL 94 VO VO VO
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Single-row, for wave soldering processes
Plug-in direction vertical to the PCB

High density PCB terminal blocks and plug-in connectors

Plugs with displacement connection, 2.0 to 2.54 mm pitch

Four-row, for wave soldering processes
Plug-in direction vertical to the PCB

Single-row, taped, for SMD applications, plug-

in direction parallel to the PCB

D“ us @Z;w DN us @;;ﬁr EN us @E;ﬁr
Dimensional drawing Dimensional drawing Dimensional drawing
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Ordering data Ordering data Ordering data
Type Order No. Pcs./Pkt. Type Order No. Pcs./Pkt. Type Order No. Pcs./ Pkt.
2 mm pitch, color: black 2 mm pitch, color: black 2 mm pitch, color: black
CIOC 3-1-FV-A 1701551 100 CIOC 3-4-FV 1701552 50
CIOC 4-1-FV-A 1701388 100 CIOC 4-4-FV 1701401 50 CIOC 4-1-FH-SMD-B R32 1701322 400

For additional information, visit www.phoenixcontact.net/products
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High density PCB terminal blocks and plug-in connectors

Plugs with displacement connection, 2.0 to 2.54 mm pitch

Bus plug-in connectors up to 0.75
mm? connection cross section

— Supplementing the CIOC plug-in con-
nector range with 4-pos. link connector
with a 2.54 mm pitch

— Gold-plated contact system

— A plug-in pick-off at any point in the bus
and power line can be achieved using
two CIOC 4-18-LI plugs

— The CIOC 4-18-LI plug can be combined
with the LIH or LIV base strips for a hor-
izontal or vertical PCB connection

Notes:

In accordance with DIN EN 61984, COMBICON plug-in connec-
tors have no switching power. During designated use, they must
not be plugged in or disconnected when carrying voltage or under
load.

COMBICON select

You will find the possible plug-in connectors combinations in
COMBICON select at: www.phoenixcontact.net/products or
starting on page 48.

Pick and place pads for taped THR articles usually protrude be-
yond the components. The PCB layout must ensure that collisions
are avoided when components are assembled. Dimensional draw-
ings of tape reels and place pads can be found online at
www.phoenixcontact.net/products.

Technical data CIOC 4-18-LI CIOC 4-1-LIH CIOC 4-1-LIV
Technical data in accordance to IEC / DIN VDE No. of pos.  Dim.a
Rated current / conductor cross section [A]/ [mm?] 5/0.75 5 5 [mm]
Rated insulation voltage for pollution degree 2 V] - - - 4 7.62
Pitch [mm] 2.54 2.54 2.54
Connection capacity
Solid / stranded [mm?]/[mm?]/ AWG -/-/18-18 -/-1- -/-1-
Stranded with ferrules without plastic sleeve [mm2] - - -
Stranded with ferrules with plastic sleeve [mm?2] - - -
Multi-conductor connection capacity (two conductors with the same cross section)
Solid / stranded [mm2] -/- -/- -/-
Stranded with ferrules without plastic sleeve [mm?2] - - -
Stranded with TWIN ferrule with plastic sleeve [mm?2] - - -
Insulation coordination
Surge voltage category / pollution degree /3 /2 /2 /3 /2 /2 /3 /2 /2
Rated insulation voltage [V] 160 160 160
Rated surge voltage [kV]
Approval data (UL/CUL) Use Group B C D B C D B C D
Nominal voltage [V] - - - - - - - - -
Nominal current [A] - - - - - - - - -
Connection capacity AWG AWG - - - - - - - - -
Approval data (CSA) Use Group B C D B C D B C D
Nominal voltage V] - - - - - - - - -
Nominal current [A] - - - - - - - - -
Connection capacity AWG AWG - - - - - - - - -
General data
Type of insulation material / insulation material group PA/PBT /- PBT/- PBT/-
Inflammability class according to UL 94 VO VO VO
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Bus plug

High density PCB terminal blocks and plug-in connectors

Plugs with displacement connection, 2.0 to 2.54 mm pitch

D“I.IS @Z;w
Dimensional drawing
18,1
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4 =m0 [BHEd
MR
[TTT
w, L |
N
N
Ordering data
Type Order No.
Color: Black
CIOC 4-18-LI 1701359

Bus plug header,
plug-in direction parallel to the PCB

Bus plug header,
plug-in direction vertical to the PCB

D“ Us @E;ﬁr EN us @E;}r
Dimensional drawing Dimensional drawing
o

2,54
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4,45 4,45
125 125 (4,65) ™ 4,65)
Ordering data Ordering data
Pcs./Pkt.  Type Order No. Pcs./Pkt. Type Order No. Pcs./ Pkt.
Color: Black Color: Black
100 CIOC 4-1-LIH 1701362 100 CIOC 4-1-LIV 1701375 100
For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 69
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PCB terminal blocks with 2.54 to 7.62 mm pitch

The diverse applications for PCB terminal
blocks in the field of measurement and con-
trol technology have resulted in a continual-
ly growing product range over the past sev-
eral years, which meets the requirements of
a large number of different devices and as-
sociated device specifications.

Whether using modern process interfac-
es or automation components through to
the PLC, you will always find the right con-
nection terminal block for your application
in the PCB terminal block range.

The product range offers three connec-
tion technologies (screw, spring-cage, and
insulation displacement connection). Single-
level as well as double-, three-, and four-lev-
el terminal blocks are available to increase
the contact density on the PCB. The screw
and spring-cage versions are pin-compatible
with each other. As a result, the user can
choose between the two connection tech-
nologies without having to change the lay-
out, thereby achieving a high level of flexibil-
ity in PCB production and reducing costs.

The range offers pitches from 2.54 to
7.62 mm. The terminal blocks are designed
for currents up to 41 A and voltages up to
630 V (surge voltage category lll/pollution
degree 2). Conductor cross sections from
0.08 to 6 mm? can be connected.

When developing PCB terminal blocks,
requirements for state-of-the-art produc-
tion methods for electronic modules are
taken into consideration. Products are avail-
able for SMT production in the form of PCB
terminal blocks for through hole reflow
(THR) and SMD assembly. PCB terminal
blocks are available with press-in technolo-
gy for solder-free processing. PCB terminal
blocks that are suitable for the reflow pro-
cess have high-temperature-resistant insu-
lating housing. The various series are also
available in bar or tape magazines.

Customer-specific requirements can also
be taken into account when producing PCB
terminal blocks. For example, the terminal
blocks are available with a closed clamping
space, as partially assembled versions or in
various colors. Please contact us for more
information.

General

PCB terminal blocks with screw and spring connection
for the reflow process, currents up to 24 A,
pitch 3.5/3.81/5.0/5.08 mm

Connection cross section up to 1.5 mm’

Connection cross section up to 2.5 mm’

SMD PCB terminal blocks with connection cross section up to
1.5 mm*

PCB terminal blocks with screw connection for wave
soldering processes, currents up to 24 A,
pitch 2.54/3.5/3.81/5.0/5.08 mm

Connection cross section up to 0.5 mm’
Connection cross section up to 1.5 mm’
Connection cross section up to 2.5 mm’
Front connection up to 2.5 mm®

Single terminal blocks up to 2.5 mm*

PCB terminal blocks with screw connection for wave
soldering processes, currents up to 41 A,
pitch 7.5/7.62 mm

Connection cross section up to 1.5 mm’
Connection cross section up to 2.5 mm’
Single terminal blocks up to 4 mm®

PCB terminal blocks with spring-cage connection for
wave soldering processes, currents up to 24 A,
pitch 3.81/5.0/5.08 mm

Connection cross section up to 1.5 mm’
Connection cross section up to 2.5 mm’

PCB terminal blocks with push-in spring connection for
wave soldering processes, currents up to 24 A,
pitch 2.54/3.5/3.81/5.0/5.08/7.62 mm

Angled conductor connection up to 1.5 mm®
Horizontal or vertical conductor connection up to 2.5 mm®

With actuation rocker and connection up to 1.5 mm®

Connection cross section up to 2.5 mm’

PCB terminal blocks with displacement connection for
wave soldering processes, currents up to 5 A, pitch 3.81
Connection cross section up to 0.34 mm®

PCB terminal blocks with screw connection for the Ex
area for wave soldering processes
Multi-level terminal blocks with connection up to 1.5 mm’

Horizontal or vertical conductor connection up to 2.5 mm®

PCB terminal blocks with spring connection for the Ex
area for wave soldering processes

Angled conductor connection up to 2.5 mm®

Horizontal or vertical conductor connection up to 2.5 mm®

PCB isolating plugs
Flat-type fuse holders
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PCB terminal blocks with 2.54 to 7.62 mm pitch

General

Customer-specific standard terminal
blocks

Standard terminal blocks with special

functions

PCB terminal blocks with a variable
number of positions

PCB terminal blocks with open or
closed clamping space

Customer-specific requirements and
needs can be taken into account when pro-
ducing PCB terminal blocks. The terminal
blocks are available with a closed clamping
space, as partially assembled versions and in
various colors.

Versions with slotted-head and Phil-
lips screws

The individual processing of PCB terminal
blocks in the soldering process, and even
the special features for conductor connec-
tion, are taken into account in many prod-
uct ranges. Here, you can choose between
slotted-head and Phillips screws, as well as
various solder pin lengths. Please contact us
for more information.

One-piece blocks and single PCB ter-
minal blocks

PCB terminal blocks are available in three
versions — as a one-piece block, as part
blocks or as single terminal blocks.
Part blocks can be assembled into high-po-
sition blocks using a keyway/featherkey
joint. In the case of single terminal blocks,
you can freely determine the number of po-
sitions for individual assembly. The row
must only be interrupted if the number of
positions exceeds 30, in order to compen-

sate possible tolerances between terminal
block and PCB.

Fully or partially assembled versions
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short solder pin
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Bridges

PCB terminal blocks with 2.54 to 7.62 mm pitch

Anti-rotation protection

General

Marking

Internal bridges

Two methods are available for potential
distribution or looping through the ground
conductor in PCB terminal blocks. The eas-
iest solution is a separate bridge fixed di-
rectly in the connection area, if necessary,
with a supply conductor. Internally bridged
versions are available in the standard MKDS
product range. The entire clamping space is
also available here.

PCB terminal blocks with anti-rota-
tion pins

2- and 3-pos. terminal blocks in particular
are often subjected to high tightening
torques, which cannot be absorbed by a few
solder pins. Usually these terminal blocks
must be supported during conductor con-
nection.
If this is not possible, versions with addi-
tional anti-rotation pins are available for
many terminal blocks.

Marking with marker cards

For marking individual terminal points,
marker cards (SK strips with consecutive
numbers 1 - 10, 11 - 20) are available with
2.5 to 7.62 mm pitch for both single termi-
nal blocks and multi-position PCB terminal
blocks bases. Alternatively, the terminal
blocks can also be supplied with individual
marking.

Separate fixed bridge

Color versions Note:

Since the installation environment of the
entire PCB cannot be influenced, the speci-
fied nominal voltage of all COMBICON
PCB terminal blocks refers to the “as-deliv-
ered” state. For more detailed information
on the dimensioning of air and creepage dis-
tances of PCBs, see page 849.
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PCB terminal blocks with 2.54 to 7.62 mm pitch

PCB terminal blocks with screw and spring-cage connection for the reflow process, currents up to 24 A

Connection cross section of up to

1.5 mm?

— Application in SMT reflow processes
— Standard types of PCB terminal blocks
made of high-temperature resistant

plastics

— Delivery form: box packaging - bulk
— Taped packaging in accordance with [EC
60286-3 for automatic assembly on re-

quest

— You can find user notes and recommen-
dations for THR procedure on page 27

Technical data

Notes:

In order to avoid tolerances between the terminal blocks and PCB,
the terminal row should be interrupted when the number of posi-
tions exceeds 30.

1) Please observe the current carrying capacity curves. Further
current carrying capacity curves on request.

Accessories

For all types | Type \ Page

Only for MKDS 1/... HT BK

Screwdriver
SZS0,4x25
Order No.
1205037

Marker cards 797
SK 3,5/2,8 or SK
3,81/2,8

Only for MKDSN 1,5/...-HT BK and MKDS 1,5/...HT BK

Screwdriver
SZS 0,6 x 3,5
Order No.
1205053

Insertion bridge 829
EBP...-5

Marker cards 798
SK 5/3,8 orSK 5,08/3,8

MKDS 1/ ...HT BK MKDSN 1,5/ ... HT BK

Metric 3.5 mm pitch Detection lug for models with

3.81 mm inch pitch

Current carrying capacity curve

Type: MKDS 1,5/...-HT BK

Test as per DIN EN 60512-5-2:2003-01
Reduction factor = 1

No. of positions: 5

54

—
Ed
3

42
36

30

24 o
18
12

@ =25mm’ =
0 20 40 60 80 100

Current carrying capacity [A]

oo

—_—
Ambient temperature [°C]

MKDS 1,5/ ... HT BK

Technical data in accordance to IEC / DIN VDE No. of pos. Dim. a

Rated current / conductor cross section [A]/ [mm?] 13.51) /1.5 13.5") /1.5 17.51)/2.5 [mm]

Rated insulation voltage for pollution degree 2 V] 200 320 320 2 3.50
3 7.00

Pitch [mm] 3.5/3.81 5/5.08 5/5.08

Connection capacity 2 3.81

Solid / stranded [mm?]/[mm?]/ AWG 0.14-15/0.14-15/26-16 0.14-15/0.14-15/26-16 0.14-25/0.14-15/26-14 3 7.62

Stranded with ferrules without plastic sleeve [mm2] 0.25-0.5 0.25-1 0.25-1.5

Stranded with ferrules with plastic sleeve [mm?2] 0.25-0.5 0.25-15 0.25-15 2 5.00

Multi-conductor connection capacity (two conductors with the same cross section) 3 10.00

Solid / stranded [mm2] 0.14-0.5/0.14-0.34 0.14-0.75/0.14-0.75 0.14-1/0.14-0.75

Insulation coordination 2 5.08

Surge voltage category / pollution degree /3 /2 /2 /3 /2 /2 /3 /2 /2 3 10.16

Rated insulation voltage V] 63 200 200 200 320 320 200 320 320

Rated surge voltage [kV] 25 25 25 4 4 4 4 4 4

Approval data (UL/CUL) Use Group B C D B C D B C D

Nominal voltage V] 300 - 300 300 - 300 300 - 300

Nominal current [A] 10 - 10 10 - 10 15 - 10

Connection capacity AWG AWG 30-16 - 30-16 30-14 - 30-14 30-14 - 30-14

Approval data (CSA) Use Group B C D B C D B C D

Nominal voltage [V] 150 - 300 - - - - - -

Nominal current [A] 10 - 10 - - - - - -

Connection capacity AWG AWG 28-16 - 28-16 - - - - - -

General data

Stripping length [mm] 5 6 7

Screw thread M2 M3 M3

Tightening torque [Nm] 0.22-0.25 0.5-0.6 0.5-0.6

Type of insulation material / insulation material group PA/llla PA/llla PA/llla

Inflammability class according to UL 94 Vo Vo Vo

Drill hole diameter / pin dimensions [mm] 1.1/0.5x0.9 mm 1.3/0.5x1 mm 1.3/0.9x0.9 mm
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Without housing overlapping

PCB terminal blocks with 2.54 to 7.62 mm pitch

PCB terminal blocks with screw and spring-cage connection for the reflow process, currents up to 24 A

With housing overlapping,
Low-profile design

With housing overlapping

@ B\ @7;]“ @ CCA Cy:heBme Ahus @7% @ CCA %%\e s ‘@z} @ CCA Cs;'h%u
Dimensional drawing Dimensional drawing Dimensional drawing
7,3 at+4 8,1 a+5 9,8 a+5
(a+3,8) (a+5,08) (a+5,08)
2 e H H H 3
1 ¥
ot ¢ Y | | of 2 a | | w | < | |
5 I I T T
3,6 2 35 | i 4,05 2,5 5 | I 46| 2,5 5 | I
(1,9) (381" (2,54) (5,08) ' (2,54) (5,08)'
a a a
Drilling diagram
Ordering data Ordering data Ordering data
Type Order No. Pcs./Pkt. Type Order No. Pcs./Pkt. Type Order No. Pcs./ Pkt.
Pitch 3.5 mm, color: Black
MKDS 1/2-3,5 HT BK 1985807 50
MKDS 1/ 3-3,5 HT BK 1984950 50
3.81 mm pitch, color: Black
MKDS 1/ 2-3,81 HT BK 1985823 50
MKDS 1/ 3-3,81 HT BK 1985836 50
Pitch 5.0 mm, color: Black Pitch 5.0 mm, color: Black
MKDSN 1,5/ 2 HT BK 1985849 50 MKDS 1,5/ 2 HT BK 1985881 50
MKDSN 1,5/ 3 HT BK 1985852 50 MKDS 1,5/ 3 HT BK 1985894 50
Headers, 5.08 mm pitch, color: Black Headers, 5.08 mm pitch, color: Black
MKDSN 1,5/ 2-5,08 HT BK 1985865 50 MKDS 1,5/ 2-5,08 HT BK 1985904 50
MKDSN 1,5/ 3-5,08 HT BK 1985878 50 MKDS 1,5/ 3-5,08 HT BK 1985917 50
For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 75



PCB terminal blocks with 2.54 to 7.62 mm pitch

PCB terminal blocks with screw and spring-cage connection for the reflow process, currents up to 24 A

Connection cross section of up to
2.5 mm?

— 5.0 or 5.08 mm pitch

— Application in SMT reflow processes

— Standard types of PCB terminal blocks
made of high-temperature resistant
plastics

— Delivery form: box packaging - bulk

— Taped packaging in accordance with
IEC 60286-3 for automatic assembly on
request

— You can find user notes and recommen-
dations for THR procedure on page 27

Technical data

Notes:

In order to avoid tolerances between the terminal blocks and PCB,
the terminal row should be interrupted when the number of posi-
tions exceeds 30.

1) Please observe the current carrying capacity curves. Further
current carrying capacity curves on request.

Accessories

For all types Type Page

Screwdriver
SZS 0,6 x 3,5
Order No.
1205053

Marker cards 798
SK 5/3,8 orSK 5,08/3,8

Insertion bridge 829
EBP...-5

MKDSN 2,5/ ... HT BK MKDS 3/ ... HT BK

Metric 5 mm pitch Detection lug for models with 5.08

mm inch pitch

Current carrying capacity curve

Type: MKDS 3/...HT BK

Test following DIN EN 60512-5-2:2003-01
Reduction factor = 1

No. of positions: 5
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Ambient temperature [°C]

ZFKDS 2,5-5,08 THT

Technical data in accordance to IEC / DIN VDE No. of pos. Dim. a

Rated current / conductor cross section [A]/ [mm?] 161)/2.5 241)/ 4 241)/ 4 [mm]

Rated insulation voltage for pollution degree 2 V] 320 320 320 2 5.00
3 10.00

Pitch [mm] 5/5.08 5/5.08 5.08

Connection capacity 1

Solid / stranded [mm?]/[mm?]/ AWG 0.2-25/0.2-25/24-14 02-4/02-25/24-12 0.2-4/0.2-2.5/24-12 2 5.08

Stranded with ferrules without plastic sleeve [mm2] 0.25-2.5 0.25-25 0.25-2.5 3 10.16

Stranded with ferrules with plastic sleeve [mm?2] 0.25-25 0.25-15 0.25-15

Multi-conductor connection capacity (two conductors with the same cross section)

Solid / stranded [mm2] 0.2-0.75/0.2-0.75 0.2-15/02-15 -/-

Stranded with ferrules without plastic sleeve [mm?2] 0.25-0.75 0.25-0.75 - 1

Stranded with TWIN ferrule with plastic sleeve [mm?2] 05-15 05-15 -

Insulation coordination

Surge voltage category / pollution degree /3 /2 /2 /3 /2 /2 /3 /2 /2 1

Rated insulation voltage V] 200 320 320 200 320 320 200 320 320

Rated surge voltage [kV] 4 4 4 4 4 4 4 4 4

Approval data (UL/CUL) Use Group B C D B C D B C D

Nominal voltage [V] 300 - 300 300 - 300 250 - 300

Nominal current [A] 20 - 15 15 - 10 10 - 10

Connection capacity AWG AWG 30-12 - 30-12 30-12 - 30-12 26-12 - 26-12

Approval data (CSA) Use Group B C D B C D B C D

Nominal voltage V] - - - 300 - 300 - - -

Nominal current [A] - - - 10 - 10 - - -

Connection capacity AWG AWG - - - 28-12 - 28-12 - - -

General data

Stripping length [mm] 6.5 8 7

Screw thread M3 M3 -

Tightening torque [Nm] 0.5-0.6 0.5-0.6 -

Type of insulation material / insulation material group PA/llla PA/llla PA/llla

Inflammability class according to UL 94 VO VO VO

Drill hole diameter / pin dimensions [mm] 1.3/0.8x0.9 mm 1.3/0.9x0.9 mm 1.3/0.8x0.8 mm
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With screw connection and housing
overlapping, low-profile design

PCB terminal blocks with 2.54 to 7.62 mm pitch

PCB terminal blocks with screw and spring-cage connection for the reflow process, currents up to 24 A

With screw connection and housing
overlapping

With spring-cage connection and two solder
pins, modular design

s @7;]“ @ CCA gheBme @ Aus E’Cjﬁ @. CCA gheBme s ‘@:}
Dimensional drawing Dimensional drawing Dimensional drawing
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Drilling diagram Drilling diagram Drilling diagram
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Ordering data Ordering data Ordering data
Type Order No. Pcs./Pkt. Type Order No. Pcs./Pkt. Type Order No. Pcs./ Pkt.
Pitch 5.0 mm, color: Black Pitch 5.0 mm, color: Black
MKDSN 2,5/ 2 HT BK 1985920 50 MKDS 3/ 2 HT BK 1985962 50
MKDSN 2,5/ 3 HT BK 1985933 50 MKDS 3/ 3 HT BK 1985975 50
Headers, 5.08 mm pitch, color: Black Headers, 5.08 mm pitch, color: Black Headers, 5.08 mm pitch, color: Black
ZFKDS 2,5-5,08 THT 1990245 50
MKDSN 2,5/ 2-5,08 HT BK 1985946 50 MKDS 3/ 2-5,08 HT BK 1985988 50
MKDSN 2,5/ 3-5,08 HT BK 1985959 50 MKDS 3/ 3-5,08 HT BK 1985991 50

End terminal block, 5.08 mm wide, necessary at the end of a
row of terminal blocks (left), if a smooth side element is de-
sired

ZFKDS 2,5-5,08 L THT 1990261 50
End terminal block, 6.08 mm wide, necessary at the end of a
row of terminal blocks (right)

ZFKDSA 2,5-6,08 R THT 1990258 50

For additional information, visit www.phoenixcontact.net/products
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PCB terminal blocks with 2.54 to 7.62 mm pitch

PCB terminal blocks with push-in spring connection for the reflow process, currents up to 13.5 A

Horizontal or vertical conductor con-
nection up to 1.5 mm®

— Push-in direct plug-in technology for sol-
id or stranded conductors

— Suitable for use in SMT reflow processes

— Horizontal and vertical design with
3.5 mm and 3.81 mm pitch

— Two solder pins for a high level of stabil-
ity on the PCB

— Standard pin length of 2.6 mm also suit-
able for wave soldering processes

— Supplied in tape-on-reel packing accord-
ing to IEC 60286-3 for automated
mounting in the reflow process with pin
length of 2.0 mm

Technical data

Notes:

Pick and place pads for taped THR articles usually protrude be-
yond the components. The PCB layout must ensure that collisions
are avoided when components are assembled. Dimensional draw-
ings of tape reels and place pads can be found online at
www.phoenixcontact.net/products.

1) Current carrying capacity curve upon request.

2) UL/CUL on request.

Pin length of 2.6 mm, box-packaged PCB ter-
minal blocks, connection direction horizontal
to the PCB

Accessories Dimensional drawing
For all types Type Page
Screwdriver
SZS0,4x2,5 a+d - 137
Order No. ‘
1205037 ” N
=1 ——[ ~
Ferrules with and without | 834 ~
| plastic sleeve ) () (ENED) (D
'-'] N N /A O S | o
[ U ol
& 4
3,5 2 14 7
Crimping pliers for 0.25 (3,81) }
to 6 mm2 ?
CRIMPFOX 6 a
Order No.
1212034

<35, 14

Ordering data

Type Order No. Pcs./ Pkt.

Technical data in accordance to IEC / DIN VDE No. of pos. Dim. a Pitch 3.5 mm, color: Black
Rated current / conductor cross section [A]/ [mm?] 13.51) /1.5 [mm]
Rated insulation voltage for pollution degree 2 V] 160 2 3.50  SPT-THR 1,5/ 2-H-3,5 P26 1822752 370

3 7.00 SPT-THR 1,5/ 3-H-3,5 P26 1822765 240
Pitch [mm] 3.5/3.81 4 10.50 SPT-THR 1,5/ 4-H-3,5 P26 1822778 170
Connection capacity 5 14.00 SPT-THR 1,5/ 5-H-3,5 P26 1822781 150
Solid / stranded [mm?]/[mm?]/ AWG 0.2-15/0.2-15/24-16 6 17.50 SPT-THR 1,5/ 6-H-3,5 P26 1822794 130
Stranded with ferrules without plastic sleeve [mm2] 02-15 7 21.00  SPT-THR 1,5/ 7-H-3,5 P26 1822804 110
Stranded with ferrules with plastic sleeve [mm?2] 0.2-0.75 8 24.50 SPT-THR 1,5/ 8-H-3,5 P26 1822817 80
Multi-conductor connection capacity (two conductors with the same cross section) 9 28.00 SPT-THR 1,5/ 9-H-3,5 P26 1822820 80
Solid / stranded [mm2] -/- 10 31.50  SPT-THR 1,5/10-H-3,5 P26 1822833 60
Stranded with ferrules without plastic sleeve [mm?2] - 11 35.00 SPT-THR 1,5/11-H-3,5 P26 1822846 60
Stranded with TWIN ferrule with plastic sleeve [mm?2] - 12 38.50 SPT-THR 1,5/12-H-3,5 P26 1822859 60
Insulation coordination 3.81 mm pitch, color: Black
Surge voltage category / pollution degree /3 /2 /2 2 3.81 SPT-THR 1,5/ 2-H-3,81 P26 1822862 350
Rated insulation voltage [V] 160 160 320 3 7.62 SPT-THR 1,5/ 3-H-3,81 P26 1822875 240
Rated surge voltage [kV] 25 25 25 4 11.43  SPT-THR 1,5/ 4-H-3,81 P26 1822888 170
Approval data (UL/CUL) Use Group B C D 5 15.24 SPT-THR 1,5/ 5-H-3,81 P26 1822891 130
Nominal voltage [V] - - - 6 19.05 SPT-THR 1,5/ 6-H-3,81 P26 1822901 110
Nominal current [A] - - - 7 22.86 SPT-THR 1,5/ 7-H-3,81 P26 1822914 80
Connection capacity AWG AWG - - - 8 26.67 SPT-THR 1,5/ 8-H-3,81 P26 1822927 80
Approval data (CSA) Use Group B C D 9 30.48 SPT-THR 1,5/ 9-H-3,81 P26 1822930 60
Nominal voltage V] - - - 10 34.29 SPT-THR 1,5/10-H-3,81 P26 1822943 60
Nominal current [A] - - - 11 38.10 SPT-THR 1,5/11-H-3,81 P26 1822956 60
Connection capacity AWG AWG - - - 12 41.91 SPT-THR 1,5/12-H-3,81 P26 1822969 60
General data
Stripping length [mm] 8
Type of insulation material / insulation material group LCP/llla
Inflammability class according to UL 94 Vo
Drill hole diameter / pin dimensions [mm] 1.1/0.7x0.3
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PCB terminal blocks with 2.54 to 7.62 mm pitch

PCB terminal blocks with push-in spring connection for the reflow process, currents up to 13.5 A

Pin length of 2.6 mm, box-packaged PCB ter-
minal blocks, connection direction vertical to
the PCB

Dimensional drawing

Pin length of 2.0 mm, taped PCB terminal
blocks, connection direction horizontal to the

PCB

Dimensional drawing

Pin length of 2.0 mm, taped PCB terminal
blocks, connection direction vertical to the
PCB

Dimensional drawing
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Ordering data Ordering data Ordering data
Type Order No. Pcs./Pkt. Type Order No. Pcs./Pkt. Type Order No. Pcs./ Pkt.
Pitch 3.5 mm, color: Black Pitch 3.5 mm, color: Black Pitch 3.5 mm, color: Black
SPT-THR 1,5/ 2-V-3,5 P26 1822312 540 SPT-THR 1,5/ 2-H-3,5 P20 R24 1823638 250 SPT-THR 1,5/ 2-V-3,5 P20 R24 1823191 180
SPT-THR 1,5/ 3-V-3,5 P26 1822325 350 SPT-THR 1,5/ 3-H-3,5 P20 R32 1823641 250 SPT-THR 1,5/ 3-V-3,5 P20 R24 1823201 180
SPT-THR 1,5/ 4-V-3,5 P26 1822338 250 SPT-THR 1,5/ 4-H-3,5 P20 R32 1823654 250 SPT-THR 1,5/ 4-V-3,5 P20 R44 1823214 180
SPT-THR 1,5/ 5-V-3,5 P26 1822341 220 SPT-THR 1,5/ 5-H-3,5 P20 R32 1823667 250 SPT-THR 1,5/ 5-V-3,5 P20 R44 1823227 180
SPT-THR 1,5/ 6-V-3,5 P26 1822354 190 SPT-THR 1,5/ 6-H-3,5 P20 R44 1823670 250 SPT-THR 1,5/ 6-V-3,5 P20 R44 1823230 180
SPT-THR 1,5/ 7-V-3,5 P26 1822367 160 SPT-THR 1,5/ 7-H-3,5 P20 R44 1823683 250 SPT-THR 1,5/ 7-V-3,5 P20 R44 1823243 180
SPT-THR 1,5/ 8-V-3,5 P26 1822370 120 SPT-THR 1,5/ 8-H-3,5 P20 R44 1823696 250 SPT-THR 1,5/ 8-V-3,5 P20 R72 1823256 180
SPT-THR 1,5/ 9-V-3,5 P26 1822383 120 SPT-THR 1,5/ 9-H-3,5 P20 R72 1823706 250 SPT-THR 1,5/ 9-V-3,5 P20 R72 1823269 180
SPT-THR 1,5/10-V-3,5 P26 1822396 90 SPT-THR 1,5/10-H-3,5 P20 R72 1823719 250 SPT-THR 1,5/10-V-3,5 P20 R72 1823272 180
SPT-THR 1,5/11-V-3,5 P26 1822406 90 SPT-THR 1,5/11-H-3,5 P20 R72 1823722 250 SPT-THR 1,5/11-V-3,5 P20 R72 1823285 180
SPT-THR 1,5/12-V-3,5 P26 1822419 90 SPT-THR 1,5/12-H-3,5 P20 R72 1823735 250 SPT-THR 1,5/12-V-3,5 P20 R72 1823298 180
3.81 mm pitch, color: Black 3.81 mm pitch, color: Black 3.81 mm pitch, color: Black
SPT-THR 1,5/ 2-V-3,81 P26 1822422 510 SPT-THR 1,5/ 2-H-3,81 P20 R24 1823748 250 SPT-THR 1,5/ 2-V-3,81 P20 R24 1823308 180
SPT-THR 1,5/ 3-V-3,81 P26 1822435 350 SPT-THR 1,5/ 3-H-3,81 P20 R32 1823751 250 SPT-THR 1,5/ 3-V-3,81 P20 R24 1823311 180
SPT-THR 1,5/ 4-V-3,81 P26 1822448 250 SPT-THR 1,5/ 4-H-3,81 P20 R32 1823764 250 SPT-THR 1,5/ 4-V-3,81 P20 R44 1823324 180
SPT-THR 1,5/ 5-V-3,81 P26 1822451 190 SPT-THR 1,5/ 5-H-3,81 P20 R32 1823777 250 SPT-THR 1,5/ 5-V-3,81 P20 R44 1823337 180
SPT-THR 1,5/ 6-V-3,81 P26 1822464 160 SPT-THR 1,5/ 6-H-3,81 P20 R44 1823780 250 SPT-THR 1,5/ 6-V-3,81 P20 R44 1823340 180
SPT-THR 1,5/ 7-V-3,81 P26 1822477 120 SPT-THR 1,5/ 7-H-3,81 P20 R44 1823793 250 SPT-THR 1,5/ 7-V-3,81 P20 R44 1823353 180
SPT-THR 1,5/ 8-V-3,81 P26 1822480 120 SPT-THR 1,5/ 8-H-3,81 P20 R44 1823803 250 SPT-THR 1,5/ 8-V-3,81 P20 R72 1823366 180
SPT-THR 1,5/ 9-V-3,81 P26 1822493 90 SPT-THR 1,5/ 9-H-3,81 P20 R72 1823816 250 SPT-THR 1,5/ 9-V-3,81 P20 R72 1823379 180
SPT-THR 1,5/10-V-3,81 P26 1822503 90 SPT-THR 1,5/10-H-3,81 P20 R72 1823829 250 SPT-THR 1,5/10-V-3,81 P20 R72 1823382 180
SPT-THR 1,5/11-V-3,81 P26 1822516 90 SPT-THR 1,5/11-H-3,81 P20 R72 1823832 250 SPT-THR 1,5/11-V-3,81 P20 R72 1823395 180
SPT-THR 1,5/12-V-3,81 P26 1822529 60 SPT-THR 1,5/12-H-3,81 P20 R72 1823845 250 SPT-THR 1,5/12-V-3,81 P20 R72 1823405 180
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PCB terminal blocks with 2.54 to 7.62 mm pitch

PCB terminal blocks with push-in spring connection for the reflow process, currents up to 13.5 A

Horizontal and vertical conductor
connection up to 1.5 mm®

Notes:

Pick and place pads for taped THR articles usually protrude be-
yond the components. The PCB layout must ensure that collisions
are avoided when components are assembled. Dimensional draw-
ings of tape reels and place pads can be found online at
www.phoenixcontact.net/products.

1) Current carrying capacity curve upon request.

2) UL/CUL on request.

Pin length of 2.6 mm, box-packaged PCB ter-
minal blocks, connection direction horizontal
to the PCB

Accessories Dimensional drawing
For all types Type Page
Screwdriver
SZS0,4x2,5 a+d 13,7
Order No.
. . . 1205037 —
— Push-in direct plug-in technology for sol- e\ al=ax ‘
i Ferrules with and without | 834 — = N
id or stranded c.onductors | atis Soove al@lEER I
— Suitable for use in SMT reflow processes 1 - i 2 i
— Horizontal and vertical design with J’ 4 L o
5.0 mm and 5.08 mm pitCh Crimping pliers for 0.25 (551,)8) 2 14 7 3
— Two solder pins for a high level of stabil- T X & a
ity on the PCB Order No.
— Standard pin length of 2.6 mm also suit- 1212034
able for wave soldering processes
— Supplied in tape-on-reel packing accord-
ing to IEC 60286-3 for automated
mounting in the reflow process with pin 2
length of 2.0 mm
<
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Technical data Ordering data
Type Order No. Pcs./ Pkt.
Technical data in accordance to IEC / DIN VDE No. of pos. Dim. a Pitch 5.0 mm, color: Black
Rated current / conductor cross section [A]/ [mm?] 13.51) /1.5 [mm]
Rated insulation voltage for pollution degree 2 V] 320 2 5.00 SPT-THR 1,5/ 2-H-5,0 P26 1822972 300
3 10.00 SPT-THR 1,5/ 3-H-5,0 P26 1822985 190
Pitch [mm] 5/5.08 4 15.00 SPT-THR 1,5/ 4-H-5,0 P26 1822998 130
Connection capacity 5 20.00 SPT-THR 1,5/ 5-H-5,0 P26 1823007 110
Solid / stranded [mm?]/[mm?]/ AWG 0.2-15/0.2-15/24-16 6 25.00 SPT-THR 1,5/ 6-H-5,0 P26 1823010 80
Stranded with ferrules without plastic sleeve [mm2] 02-15 7 30.00 SPT-THR 1,5/ 7-H-5,0 P26 1823023 60
Stranded with ferrules with plastic sleeve [mm?2] 0.2-0.75 8 35.00 SPT-THR 1,5/ 8-H-5,0 P26 1823036 60
Multi-conductor connection capacity (two conductors with the same cross section) 9 40.00 SPT-THR 1,5/ 9-H-5,0 P26 1823049 40
Solid / stranded [mm2] -/- 10 45.00  SPT-THR 1,5/10-H-5,0 P26 1823052 40
Stranded with ferrules without plastic sleeve [mm?2] - 11 50.00 SPT-THR 1,5/11-H-5,0 P26 1823065 40
Stranded with TWIN ferrule with plastic sleeve [mm?2] - 12 55.00 SPT-THR 1,5/12-H-5,0 P26 1823078 40
Insulation coordination Headers, 5.08 mm pitch, color: Black
Surge voltage category / pollution degree /3 /2 /2 2 5.08 SPT-THR 1,5/ 2-H-5,08 P26 1823081 300
Rated insulation voltage [V] 250 320 500 3 10.16 SPT-THR 1,5/ 3-H-5,08 P26 1823094 190
Rated surge voltage [kV] 4 4 4 4 15.24 SPT-THR 1,5/ 4-H-5,08 P26 1823104 130
Approval data (UL/CUL) Use Group B C D 5 30.32 SPT-THR 1,5/ 5-H-5,08 P26 1823117 110
Nominal voltage [V] - - - 6 25.40 SPT-THR 1,5/ 6-H-5,08 P26 1823120 80
Nominal current [A] - - - 7 30.48 SPT-THR 1,5/ 7-H-5,08 P26 1823133 60
Connection capacity AWG AWG - - - 8 35.56 SPT-THR 1,5/ 8-H-5,08 P26 1823146 60
Approval data (CSA) Use Group B C D 9 40.64 SPT-THR 1,5/ 9-H-5,08 P26 1823159 40
Nominal voltage V] - - - 10 45.72 SPT-THR 1,5/10-H-5,08 P26 1823162 40
Nominal current [A] - - - 11 50.80 SPT-THR 1,5/11-H-5,08 P26 1823175 40
Connection capacity AWG AWG - - - 12 55.88 SPT-THR 1,5/12-H-5,08 P26 1823188 40
General data
Stripping length [mm] 8
Type of insulation material / insulation material group LCP/llla
Inflammability class according to UL 94 Vo
Drill hole diameter / pin dimensions [mm] 1.1/0.7x 0.3 mm

80 | PHOENIX CONTACT



PCB terminal blocks with 2.54 to 7.62 mm pitch

PCB terminal blocks with push-in spring connection for the reflow process, currents up to 13.5 A

Pin length of 2.6 mm, box-packaged PCB ter- Pin length of 2.0 mm, taped PCB terminal Pin length of 2.0 mm, taped PCB terminal
minal blocks, connection direction vertical to blocks, connection direction horizontal to the blocks, connection direction vertical to the
the PCB PCB PCB
Dimensional drawing Dimensional drawing Dimensional drawing
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Ordering data Ordering data Ordering data
Type Order No. Pcs./Pkt. Type Order No. Pcs./Pkt. Type Order No. Pcs./ Pkt.
Pitch 5.0 mm, color: Black Pitch 5.0 mm, color: Black Pitch 5.0 mm, color: Black
SPT-THR 1,5/ 2-V-5,0 P26 1822532 440 SPT-THR 1,5/ 2-H-5,0 P20 R24 1823858 250 SPT-THR 1,5/ 2-V-5,0 P20 R24 1823418 180
SPT-THR 1,5/ 3-V-5,0 P26 1822545 280 SPT-THR 1,5/ 3-H-5,0 P20 R32 1823861 250 SPT-THR 1,5/ 3-V-5,0 P20 R32 1823421 180
SPT-THR 1,5/ 4-V-5,0 P26 1822558 190 SPT-THR 1,5/ 4-H-5,0 P20 R32 1823874 250 SPT-THR 1,5/ 4-V-5,0 P20 R56 1823434 180
SPT-THR 1,5/ 5-V-5,0 P26 1822561 160 SPT-THR 1,5/ 5-H-5,0 P20 R56 1823887 250 SPT-THR 1,5/ 5-V-5,0 P20 R56 1823447 180
SPT-THR 1,5/ 6-V-5,0 P26 1822574 120 SPT-THR 1,5/ 6-H-5,0 P20 R56 1823890 250 SPT-THR 1,5/ 6-V-5,0 P20 R56 1823450 180
SPT-THR 1,5/ 7-V-5,0 P26 1822587 90 SPT-THR 1,5/ 7-H-5,0 P20 R56 1823900 250 SPT-THR 1,5/ 7-V-5,0 P20 R56 1823463 180
SPT-THR 1,5/ 8-V-5,0 P26 1822590 90 SPT-THR 1,5/ 8-H-5,0 P20 R56 1823913 250 SPT-THR 1,5/ 8-V-5,0 P20 R88 1823476 180
SPT-THR 1,5/ 9-V-5,0 P26 1822600 60 SPT-THR 1,5/ 9-H-5,0 P20 R88 1823926 250 SPT-THR 1,5/ 9-V-5,0 P20 R88 1823489 180
SPT-THR 1,5/10-V-5,0 P26 1822613 60 SPT-THR 1,5/10-H-5,0 P20 R88 1823939 250 SPT-THR 1,5/10-V-5,0 P20 R88 1823492 180
SPT-THR 1,5/11-V-5,0 P26 1822626 60 SPT-THR 1,5/11-H-5,0 P20 R88 1823942 250 SPT-THR 1,5/11-V-5,0 P20 R88 1823502 180
SPT-THR 1,5/12-V-5,0 P26 1822639 60 SPT-THR 1,5/12-H-5,0 P20 R88 1823955 250 SPT-THR 1,5/12-V-5,0 P20 R88 1823515 180
Headers, 5.08 mm pitch, color: Black Headers, 5.08 mm pitch, color: Black Headers, 5.08 mm pitch, color: Black
SPT-THR 1,5/ 2-V-5,08 P26 1822642 440 SPT-THR 1,5/ 2-H-5,08 P20 R24 1823968 250 SPT-THR 1,5/ 2-V-5,08 P20 R24 1823528 180
SPT-THR 1,5/ 3-V-5,08 P26 1822655 280 SPT-THR 1,5/ 3-H-5,08 P20 R32 1823971 250 SPT-THR 1,5/ 3-V-5,08 P20 R32 1823531 180
SPT-THR 1,5/ 4-V-5,08 P26 1822668 190 SPT-THR 1,5/ 4-H-5,08 P20 R32 1823984 250 SPT-THR 1,5/ 4-V-5,08 P20 R56 1823544 180
SPT-THR 1,5/ 5-V-5,08 P26 1822671 160 SPT-THR 1,5/ 5-H-5,08 P20 R56 1823997 250 SPT-THR 1,5/ 5-V-5,08 P20 R56 1823557 180
SPT-THR 1,5/ 6-V-5,08 P26 1822684 120 SPT-THR 1,5/ 6-H-5,08 P20 R56 1824006 250 SPT-THR 1,5/ 6-V-5,08 P20 R56 1823560 180
SPT-THR 1,5/ 7-V-5,08 P26 1822697 90 SPT-THR 1,5/ 7-H-5,08 P20 R56 1824019 250 SPT-THR 1,5/ 7-V-5,08 P20 R56 1823573 180
SPT-THR 1,5/ 8-V-5,08 P26 1822707 90 SPT-THR 1,5/ 8-H-5,08 P20 R56 1824022 250 SPT-THR 1,5/ 8-V-5,08 P20 R88 1823586 180
SPT-THR 1,5/ 9-V-5,08 P26 1822710 60 SPT-THR 1,5/ 9-H-5,08 P20 R88 1824035 250 SPT-THR 1,5/ 9-V-5,08 P20 R88 1823599 180
SPT-THR 1,5/10-V-5,08 P26 1822723 60 SPT-THR 1,5/10-H-5,08 P20 R88 1824048 250 SPT-THR 1,5/10-V-5,08 P20 R88 1823609 180
SPT-THR 1,5/11-V-5,08 P26 1822736 60 SPT-THR 1,5/11-H-5,08 P20 R88 1824051 250 SPT-THR 1,5/11-V-5,08 P20 R88 1823612 180
SPT-THR 1,5/12-V-5,08 P26 1822749 60 SPT-THR 1,5/12-H-5,08 P20 R88 1824064 250 SPT-THR 1,5/12-V-5,08 P20 R88 1823625 180
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PCB terminal blocks with 2.54 to 7.62 mm pitch

PCB terminal blocks with screw connection for the reflow process, currents of up to 24 A

SMD PCB terminal blocks with a con-
nection cross section of up to 1.5 mm?

Notes:

B2,2x6,5, ISO 7049/DIN ISO 7049 fixing screw is supplied as

standard. Insertion hole: 2.6 mm, soldering tag: 2.5 x 1.2 mm

When ordering, please note the number of pieces per unit pack.

For production reasons, only fully filled tube magazines can be

supplied.

1) Current carrying capacity curve upon request.

Without housing overlapping,
delivery form: tube magazine

@ D“US @%:W
Accessories Dimensional drawing
For all types Type Page
Screwdriver
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— Application in SMT reflow processes \\
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plastics S ? o | —
— Type of packing: tube magazine < <= =
— Box packaging or tape-on-reel packing in 35 19, (381, a
accordance with |[EC 60286-3 for auto-
matic assembly on request —
— You can find user notes and recommen- Drilling diagram
dations for THR procedure on page 27
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Technical data Ordering data
Type Order No. Pcs. / Pkt.
Technical data in accordance to IEC / DIN VDE No.ofpos. Dim.a  3.81 mm pitch, color: Bl