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Founded in 2003, SAMM Technology offers cutting-edge products and services in the
fields of telecommunication infrastructure and data center by producing in line with the
expectations and needs of its customers.

With more than 20 years of experience, SAMM Technology has become one of the
important suppliers of Europe in terms of capacity, technology and innovation by
continuously investing in production, technology, R&D and people.

SAMM Teknoloji produces high performance fiber optic cables, fiber optic cable
assemblies, data center infrastructure products and structured cabling solutions in its two
factories located in the Gosb/Gebze industrial zone.

SAMM also has a ministry-approved research and development center since 2017.
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20+ Years’ Experience

With more than 200 employees and 2 factories, we have achieved
several significant projects in telecommunication fiber optic
infrastructure.

World Class Production

With systematic and scientific methods, we always focus on reaching
the highest quality in our fiber optic cable production and assembly
lines.

Connecting Continents

An advantageous shipping location, at the intersection of Asia, Europe
and the Middle-East.

Innovative Solutions

We are passionate about responding to customer demand and
keeping pace with the ever-evolving telecommunication and fiber
optic technologies.
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~— Introduction

Patch cords are a critical part of network infrastructure, enabling fast and stable data transfer between devices. While CAT.5E, CAT.6,
CAT.6A, and CAT.7 cables may look similar on the outside, they differ significantly in performance, bandwidth, connector type, and
ideal applications. These differences directly impact network speed, signal quality, and overall system efficiency. The following
section breaks down the key distinctions between these categories, helping you choose the most suitable patch cord for your
networking needs.

1. Characteristics of Patch Cords Categories

~— 1.1 Transmission Speed

CAT.5E: It can support a transmission speed of 1000Mbps, mainly used in Gigabit Ethernet.

CAT.6: It can support a transmission speed of 1T000Mbps, and can also reach 10Gbps in short - distance applications, applicable to
both Gigabit Ethernet and 10 - Gigabit Ethernet.

CAT.6A: Its maximum transmission speed is 10Gbps, which is mainly used in 10 - Gigabit Ethernet networks.

CAT.7: The transmission speed can reach 10Gbps. In some experiments, it can also reach 40Gbps, 50Gbps, and 100Gbps, with
excellent high - speed transmission performance.

~— 1.2 Frequency Bandwidth

CAT.5E: The frequency bandwidth is T00MHz.
CAT.6: The frequency bandwidth is 250MHz, which can provide a more stable transmission environment for high - speed data.
CAT.6A: The frequency bandwidth is 500MHz, which is twice that of CAT.6, and can better handle high - frequency signals.

CAT.7: The frequency bandwidth is as high as 600MHz, which can meet the requirements of more complex network applications.

~— 1.3 Connector Type

CAT.5E, CAT.6, CAT.6A: All three usually use RJ45 connectors, which can be inserted into Ethernet jacks of computers, routers and
other devices.

CAT.7: The connector is usually GG45 (compatible with RJ45) or TERA, which is different from the common RJ45 connector.

~— 1.4 Maximum Transmission Distance

CAT.5E: In Gigabit Ethernet, the maximum transmission distance can reach 100m.

CAT.6: In Gigabit Ethernet, the transmission distance is 100m, while in 10 - Gigabit Ethernet, the maximum transmission distance
is 55m.

CAT.6A: When applied to 10 - Gigabit Ethernet, the maximum transmission distance can reach 100m, which is more advantageous
than CAT.6 in long - distance transmission.

CAT.7: The maximum transmission distance is 100m, which can meet the needs of most network cabling scenarios.

~— 1.5 Application Scenarios

CAT.5E: It is mainly used in home networks, which can meet the general home - use network speed requirements.

CAT.6: It is suitable for both enterprise networks and home networks. It can provide higher - speed and more stable network
connections in enterprise office environments, and can also meet the needs of home users for high - speed Internet access.

CAT.6A: Itis mainly used in enterprise networks, especially in some large - scale enterprise network environments with high - speed
data transmission requirements, which can ensure the stable operation of the network.

CAT.7: It is often used in data centers. Its excellent anti - interference performance and high - speed transmission ability can meet
the extremely high - demand network environment of data centers.
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2. Advantages and Disadvantages of Patch Cords Categories

=~ 2.1 CAT.5E Copper Patch Cords

Advantages

Cost-effective: One of the most affordable options, suitable for budget-constrained scenarios.
Widely compatible: Works with most legacy network devices and infrastructure, making it easy to integrate into existing setups.

Sufficient for basic needs: Supports 1000Mbps (Gigabit Ethernet) and 100MHz bandwidth, meeting requirements for home
networks, small offices, or general internet browsing and file sharing.

Disadvantages

Limited performance: Cannot support 10Gbps speeds, making it inadequate for high-bandwidth applications like large data
transfers or 4K/8K video streaming.

Poor noise resistance: More susceptible to crosstalk and electromagnetic interference (EMI) compared to higher categories, which
may affect signal stability in crowded electrical environments.

- 2.2 CAT.6 Copper Patch Cords

Advantages

Enhanced speed: Supports 10Gbps over short distances (up to 55m), suitable for small to medium-sized enterprise networks or
home labs with higher speed demands.

Better shielding: Often features twisted pairs with improved insulation, reducing crosstalk and EMI more effectively than CAT.SE.

Versatility: Compatible with both Gigabit Ethernet and 10-Gigabit Ethernet (over short ranges), balancing performance and cost.

Disadvantages

Short 10Gbps range: The 10Gbps speed is only reliable up to 55m; beyond that, it reverts to lower speeds, limiting its use in larger
networks.

Slightly higher cost: More expensive than CAT.5E, though still more affordable than CAT.6A or CAT.7.

~— 2.3 CAT.6A Copper Patch Cords

Advantages

Full 10Gbps support: Maintains 10Gbps speeds over the maximum 100m distance, ideal for enterprise networks, data centers, or
environments requiring long-distance high-speed connections.

Superior shielding: Typically uses foil or braided shielding around each pair (STP/SFTP) to minimize crosstalk and EMI, ensuring
stable performance in noisy electrical environments.

Future-proofing: Meets the demands of bandwidth-heavy applications like cloud computing, video conferencing, and largescale
data backups.

Disadvantages

Higher cost: More expensive than CAT.5E and CAT.6 due to advanced shielding materials and manufacturing processes.

Stiffer and bulkier: The enhanced shielding makes the cord less flexible, which can complicate installation in tight spaces.
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- 2.4 CAT.7 Copper Patch Cords

Advantages

Ultra-high performance: Supports up to 10Gbps (and potentially higher in testing, e.g., 40Gbps/100Gbps) with a 600MHz
bandwidth, suitable for high-density data centers or extreme-speed applications.

Maximum shielding: Uses fully shielded twisted pairs (S/FTP) and dedicated shielding for the entire cable, providing exceptional
resistance to EMI, crosstalk, and signal leakage.

Longer lifespan: Designed to handle future network upgrades, making it a long-term investment for high-performance setups.

Disadvantages

Highest cost: Significantly more expensive than lower categories, making it impractical for basic or budget-focused applications.

Connector compatibility issues: Uses GG45 or TERA connectors (though some are RJ45-compatible), which may require
specialized ports or adapters, increasing setup complexity and cost.

Limited flexibility: The heavy shielding makes it rigid, making installation challenging in confined areas or where frequent
repositioning is needed.

In summary, lower-category copper patch cords (CAT.5E/CAT.6) excel in cost and flexibility for basic to moderate needs, while higher
categories (CAT.6A/CAT.7) offer superior speed and shielding for demanding, high-performance environments—at the cost of higher
expense and reduced flexibility.

Environmental Factors

Yes, several environmental factors can significantly impact the performance, durability, and lifespan of copper patch cords. Here are
key considerations:

~— 1. Temperature Extremes

High temperatures: Excessive heat (above 60°C/140°F) can degrade the insulation materials (e.g., PVC, LSZH) surrounding the
copper conductors, causing them to become brittle or melt. This weakens signal integrity and increases the risk of short circuits.
High temperatures also accelerate oxidation of copper, leading to increased resistance and signal loss.

Low temperatures: Extreme cold (below 0°C/32°F) can make the cable jacket stiff and prone to cracking, especially with frequent
bending. This exposes the internal conductors to damage and environmental contaminants.

~— 2. Humidity and Moisture

High humidity or direct exposure to moisture (e.g., in basements, outdoor enclosures, or near water sources) can cause corrosion
of copper conductors. Corrosion increases electrical resistance, leading to signal degradation or intermittent connectivity.

Moisture can also seep into connectors, causing oxidation of metal contacts (e.g., RJ45 pins) and weakening the physical
connection.

~— 3. Electromagnetic Interference (EMI) and Radio Frequency Interference (RFI)

Copper patch cords are susceptible to EMI from nearby electrical equipment (e.g., motors, transformers, power cables) and RFI
from wireless devices (e.g., routers, cell phones, microwaves). These interferences can disrupt signal transmission, causing data
errors or latency.

Unshielded twisted-pair (UTP) cords (common in lower categories like CAT.5E) are more vulnerable than shielded variants
(STP/SFTP in CAT.6A/CAT.7), which use foil or braided shielding to mitigate interference.
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~— 4. Physical Stress and Abrasion

Bending and kinking: Tight bends or kinks can damage the twisted copper pairs, altering their impedance and causing signal
reflection or loss. This is particularly problematic for high-speed cords (e.g., CAT.6A/CAT.7) with stricter performance
requirements.

Abrasion: Friction from contact with sharp edges, rough surfaces, or frequent movement can wear down the cable jacket, exposing
internal conductors to damage or environmental factors (e.g., dust, moisture).

=~ 5. Dust and Contaminants

Accumulated dust, dirt, or debris can infiltrate connectors, creating a barrier between metal contacts and increasing resistance.
In industrial environments, exposure to chemicals, oils, or corrosive substances can also degrade the cable jacket and conduc-
tors over time.

~— 6. Installation Environment

Indoor vs. outdoor use: Most standard copper patch cords are designed for indoor use. Outdoor installations require weatherproof
variants (e.g., with UV-resistant jackets) to withstand sunlight, rain, and temperature fluctuations.

Crowded cable trays: Bundling with power cables or other high-EMI sources can amplify interference. Proper cable management
(e.g., separating data and power cables) is critical.

~— Mitigation Tips

Choose cords with appropriate shielding (e.g., STP for high-EMI areas) and jacket materials (e.g., LSZH for fire safety, UV-resistant
for outdoors).

Avoid extreme temperatures and moisture; use enclosures or cable protectors where needed.
Practice proper cable management to minimize bending, kinking, and exposure to contaminants or EMI sources.

By addressing these factors, you can ensure reliable performance and extend the lifespan of copper patch cords.

How to identify the quality of copper patch cord?

Identifying the quality of a copper patch cord requires examining multiple factors, from physical construction to performance
indicators. Here's a step-by-step guide to assess its quality:

~— 1. Check the Cable Jacket and Labeling

Material Quality

The jacket (outer sheath) should feel durable, flexible (without being flimsy), and resistant to tearing. High-quality jackets are
typically made of PVC (standard indoor use), LSZH (Low Smoke Zero Halogen) (fire-safe environments), or UV-resistant materials
(for outdoor use). Avoid jackets that feel overly thin, brittle, or prone to cracking—these indicate poor durability.

Clear Labeling
Reputable cords will have clear, printed markings indicating:
Category (e.g., “CAT.6,” “CAT.6A," “CAT.7")
Manufacturer or brand name
Compliance standards (e.g., “TIA/EIA-568-C.2,” “ISO/IEC 11801")
Shielding type (e.g., “UTP” “STR” “SFTP")
Gauge (e.g., “24AWG” or “26 AWG"—thicker 24AWG conductors are generally better for signal integrity).

Missing or blurred/faded labels often signal low-quality or counterfeit products.
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2. Inspect the Conductors and Twisting

Copper Purity

High-quality cords use oxygen-free copper (OFC) or high-purity copper for conductors. To check, strip a small section of the jacket
(if possible):
Pure copper has a bright, reddish hue.
Avoid cords with dull, grayish, or tarnished conductors (may be made of copper-clad aluminum [CCA] or low-grade copper, which

have higher resistance and poor conductivity).

Twist Density

The internal twisted pairs (4 pairs for Ethernet cords) should have tight, consistent twists. Higher categories (e.g., CAT.6, CAT.6A)
require more precise twisting to reduce crosstalk.
Loose, uneven, or inconsistent twists indicate poor manufacturing and signal degradation risks.

For shielded cords (STP/SFTP/CAT.7), check that each pair is individually shielded (foil wrapping) and that the entire cable has an
overall braided shield—gaps or incomplete shielding compromise EMI resistance.

3. Evaluate the Connectors

Material and Construction

Connectors (typically RJ45) should be made of gold-plated contacts (30- 50 microns thick for durability). Gold plating resists
corrosion and ensures reliable conductivity.

Avoid connectors with thin, flaking gold plating or exposed nickel/copper contacts (prone to oxidation).

The connector housing should be sturdy (e.g., high-impact plastic) and securely attached to the cable—wiggling or loose
connectors indicate poor crimping.

Termination Quality

The wires inside the connector should be properly aligned (matching T568A/B standards) and fully inserted into the contacts. Look
through the connector’s end:

No exposed wires outside the connector.
No bent or misaligned pins.

Uniform contact between wires and pins (visible through the clear housing, if present).
4. Test Performance (If Possible)

Bandwidth and Speed
Use network testing tools (e.g., cable analyzers like Fluke DSX-8000) to verify if the cord meets its category’s performance claims:
CAT.5E: Supports up to 1000Mbps (1Gbps) at T00MHz.
CAT.6: Supports 10Gbps up to 55m at 250MHz.
CAT.6A: Supports 10Gbps up to 100m at 500MHz.
CAT.7: Supports 10Gbps+ at 600MHz (with shielding).

Crosstalk and EMI Resistance

Testing tools can measure NEXT (Near-End Crosstalk) and FEXT (FarEnd Crosstalk)—lower values indicate better signal isolation.
For shielded cords, check alien crosstalk (interference from nearby cables) to ensure shielding effectiveness.
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5. Check for Certifications

Reputable manufacturers obtain certifications from standards bodies to validate quality:
UL (Underwriters Laboratories): Ensures safety and compliance with fire/electrical standards.
ETL (Electrical Testing Laboratories): Verifies performance against industry standards.
TIA/EIA or ISO/IEC Compliance: Confirms adherence to category-specific specifications (e.g., TIA-568 for CAT.6A).

Certification labels or documentation (provided by the manufacturer) are strong indicators of quality.

6. Assess Flexibility and Durability

Flexibility: High-quality cords balance rigidity (to maintain twist integrity) with flexibility (for easy installation). Avoid overly stiff
cords (hard to route) or overly floppy ones (prone to kinking).

Pull Strength: Gently tug the connector and cable—they should not separate. Poorly crimped cords may fail under minimal stress.

Summary

A high-quality copper patch cord will have: clear labeling, pure copper conductors with tight twists, gold-plated connectors, robust
shielding (for higher categories), and compliance with industry standards. For critical applications (e.g., data centers), always
request test reports or certifications from the supplier to confirm performance.
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Telephone
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Email
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=== GERMANY

Company
SAMM GmbH

Address
Niederstraf3e 18
40789 Monheim

Email
de@samm.com

Our Website
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