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Rugged Controlled Storage.

What is an Industrial SD / microSD Card?

How an Industrial SD and microSD Card Differs from a Consumer
Card

SD and microSD memory cards are the most widely used removable storage solution, supported
across consumer and industrial markets. However, industrial applications require specialized
features beyond those found in consumer-grade cards.

Consumer SD and microSD cards follow universal specs for plug-and-play use, while industrial SD
cards require additional features for reliability and endurance.

While form & fit remain consistent, industrial SD and microSD cards differ in function, using higher-
grade components and controllers optimized for harsh conditions. Just because Industrial and
Consumer cards look the same and in fact utilize the same sockets and connections, does not mean
the cards are the same on the inside.

Unlike consumers cards, industrial cards are built for durability, endurance, reliability, and speed
rather than name branding and selling for the lowest possible cost. Factors like environmental
tolerance, power management, and life-monitoring tools should be prioritized when designing SD or
microSD cards into industrial applications.

Choosing the right SD and microSD card requires careful evaluation of application requirements,
manufacturer support, and long-term reliability to ensure optimal performance in industrial
environments.
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Their rugged nature makes them essential in various sectors that include:

o Power & Energy — Deployed for data logging and asset monitoring.

o Security & Surveillance — Used in video monitoring, drones, and biometric authentication.

o Automotive & Transportation — Found in dashcams, GPS systems, and telematics for fleet
tracking and vehicle diagnostics.

o Internet of Things (lIoT) — Enable data storage and system operation in small computing
devices.

e Medical — Imaging and diagnostics to emergency and home healthcare equipment.

o Automation —Automated manufacturing environments, clean rooms in extreme conditions.

Industrial SD and microSD cards offer removable, easy-to-replace solutions. As industries become
more data-driven, these robust storage solutions ensure reliable data management in mission-
critical applications.
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Key Features of an Industrial SD and microSD Card
Bad Block Management

When it comes to flash storage, reliability is key. Bad block management plays a crucial role in
ensuring your data stays safe by identifying and handling faulty memory blocks. Some memory
blocks are already defective when they leave the factory—these are called “Factory Bad Blocks.”
Others can develop issues over time due to wear and tear, known as “Runtime Bad Blocks.” To
prevent data loss, Industrial SD and microSD cards use smart algorithms to detect these bad blocks
and make sure no data is stored in them. This process improves reliability and extends the lifespan
of your storage device, keeping your important files secure.

ECC Engine

Flash memory naturally wears down over time, which can lead to random bit errors in stored data.
To prevent this, SD and microSD cards use Error Correction Code (ECC)—a smart algorithm
designed to detect and fix errors during the read process.

By correcting these errors on the fly, ECC ensures that your data is read accurately and remains
protected from corruption. This built-in safeguard helps maintain data integrity and extends the
lifespan of your storage device, giving you peace of mind when storing important files.

Power Failure Protection

Power interruptions can be a major threat to data integrity, especially when using Industrial SD and
microSD cards in critical applications. Without proper safeguards, sudden power loss can lead to
data corruption or even complete card failure.

To prevent this, Industrial SD and microSD cards are designed with advanced protection
mechanisms to minimize the impact of power disruptions. Here’s how they work:

o Error Recovery with Transaction Logs — The card keeps a log of recent flash transactions.
If corruption is detected in the last recorded entry, the controller automatically restores the
most recent valid data.

o Firmware Redundancy — Since Industrial SD and microSD cards are often used in
environments with unstable power, multiple copies of the firmware are stored within the flash
memory. If the primary firmware becomes damaged, a backup copy is used to restore
functionality.

These built-in safety measures ensure that Industrial SD and microSD cards remain reliable, even in
power-fluctuating environments. Whether used in industrial automation, loT devices, or mission-
critical systems, these cards keep your data secure—even when the power isn't.

Auto-Read Refresh

Devices which primarily read data but rarely write, face a hidden risk—data errors can accumulate
over time. Since wear leveling is most effective during write operations, continuous reading can
cause memory blocks to degrade, eventually leading to uncorrectable errors.

Delkin Devices, Inc. | www.delkin.com | ISO 9001:2015
13350 Kirkham Way | Poway, CA 92064-7117 | Toll Free: 800.637.8087

2|Page



To prevent this, SD and microSD cards use Auto-Read Refresh. When the number of errors in a
memory block approaches a critical threshold, the firmware automatically refreshes the data,
correcting bit errors before they become permanent. This smart feature helps maintain data integrity
and extends the lifespan of your storage device, ensuring reliable performance in read-heavy
applications. scans and corrects infrequently accessed data to prevent errors.

Garbage Collection

Over time, NAND flash memory fills up with invalid data—files that have been deleted but still take
up space. Since flash memory can’t overwrite existing data directly, it needs a way to clear out old
data before writing new information. That’s where garbage collection comes in.

This process helps maintain performance and extend the lifespan of Industrial SD and microSD
cards by:

e Identifying blocks with invalid data (marked for deletion)
o Consolidating valid data into a new block
o Erasing old blocks to free up space for future writes

By continuously reorganizing storage space, garbage collection prevents slowdowns and reduces
wear on memory cells, ensuring your storage device runs smoothly and efficiently.

Wear Leveling

Did you know that NAND Flash storage has a limited number of write and erase cycles? Over time,
frequent updates to specific areas can lead to uneven wear, significantly shortening the lifespan of
your SD or microSD card.

That’s where Wear Leveling comes in! This essential technology helps extend the life of flash
storage by evenly distributing write and erase cycles across the entire memory. Without it, certain
areas would wear out faster than others, leading to premature failure.

Industrial-grade SD and microSD cards take this a step further with advanced Wear Leveling
algorithms. These algorithms efficiently spread-out data usage, preventing excessive wear on any
single memory block. By incorporating both dynamic and static Wear Leveling, modern NAND Flash
storage achieves longer durability, better reliability, and improved performance.

So, if you're looking for a memory card that lasts, make sure it supports Wear Leveling—it's a small
feature with a big impact!

SMART Data

SMART (Self-Monitoring, Analysis, and Reporting Technology) is a key feature that enables
memory devices to automatically track and monitor their own health. By providing real-time insights
into the device’s condition, SMART helps prevent data loss and ensures longevity by detecting
potential issues early.

Although there’s no industry standard for SD and microSD card SMART functionality (unlike the
standards in SATA and PATA devices), Delkin Industrial SD and microSD cards offer robust SMART
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features. These cards can either use an offline program or accept host-issued commands to collect
valuable data about the card’s performance.

Real-Time Health Monitoring — Delkin cards provide real-time analytics on key factors like wear
levels, bad blocks, and overall card reliability. This means you can stay ahead of any potential
failures, performing proactive maintenance before problems arise.

The Delkin Dashboard SMART tool takes this a step further by displaying essential information
such as:

Firmware version
Endurance life ratio
Good block ratio
Erase count
Refresh count
Power Cycle count

These metrics allow you to monitor the card’s health immediately, helping you make informed
decisions and optimize the lifespan of your SD or microSD card.

FAQ About Industrial SD and microSD Cards

What is the difference between an industrial SD card and a consumer SD
card? Industrial SD cards are designed to endure extreme conditions, while consumer SD
cards are optimized for everyday use with lower durability.

2. Can industrial SD cards be used in regular devices? Yes, but they are best suited for
mission-critical applications that require high durability and reliability.

3. How long do industrial SD cards last? Their lifespan depends on the workload and NAND
architecture, but they are engineered for extended use in demanding environments.

4. Are industrial SD cards more expensive? Yes, but their reliability and longevity justify the
cost for industries that require consistent performance. Choosing the correct card for your
industrial application actually lowers the Total Cost of Ownership over the life of your end
product.

5. Do industrial SD cards support high-speed data transfer? Yes, they are designed for
high-speed and stable data transfer in industrial applications.

FAQ About Delkin

1. What does Delkin specialize in? Delkin specializes in high-quality industrial flash storage
solutions designed for rugged applications.

2. Are Delkin’s SD cards made for extreme conditions? Yes, Delkin’s industrial SD and
microSD cards are built to withstand harsh environments, including extreme temperatures,
vibrations, and shocks.

3. Where can | buy Delkin industrial SD cards? Delkin’s products are available through
authorized distributors and online retailers.

4. Does Delkin offer custom storage solutions? Yes, Delkin provides customized industrial
storage solutions tailored to specific industry needs.

5. How does Delkin ensure product quality? Delkin follows strict quality control measures

and rigorous testing to guarantee reliable performance in industrial applications.
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