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Utility microSD 401-0667-00 Rev A

Overview

e Advanced Flash Management

m  Static and Dynamic Wear
Leveling

m  Bad Block Management
m  SMART Function
m  ECC Correction

e Storage Temperature Range
m  -40°C~85°C

e Operation Temperature Range
m -25°C~85°C
RoHS compliant
EMI compliant

e Capacity
m 32GB up to 128GB
e Bus Speed Mode
m UHS-I
e Flash Interface
= Flash Type: 3D TLC
e Power ConsumptionNote!
m  Power Up Current < 250uA
m  Standby Current < TmA
m  Read Current < 400mA
m  Write Current < 400mA
® Performance
m  Read: Up to 95 MB/s
m  Write: Up to 85 MB/s

Notes:

1. Varies by capacity, please see Section “5.1 Power Consumption” for details.
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Performance and Power Consumption

Power Consumption
Performance .
(Maximum)
Capacit i
pacity TestMetrix Test Read Write | Standby
Read Write (mA) (mA) (mA)
(MB/s) (MB/s)
32GB 95 50 400 400 1
64GB 95 50 400 400 1
128GB 95 85 400 400 1

NOTE:

For more details on Power Consumption, please refer to Section 5.1.

Power Consumption figures shown are maximum values and may vary with usage model,
SDR configuration or host platform.

© 2026 | Delkin Devices Inc. 3
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1. INTRODUCTION

1.1. General Description
Delkin’s 3D TLC Utility microSD card version 6.10 is fully compliant with the specification released
by the SD Card Association. The Command List supports [Part 1 Physical Layer Specification
Version 6.10 Final] definitions and Card Capacity of Non-secure Area, Secure Area Supports [Part

3 Security Specification Ver4.00 Final] Specifications.

The Utility microSD 6.10 card utilizes the standard 8-pin interface, designed to operate at a
maximum operating frequency of 208MHz. It can alternate between SD mode and SPI mode

communication protocols. microSD also has the benefits of lower power consumption.

Delkin’s Utility microSD 6.10 card is an extremely popular choice today based on its high
performance, excellent reliability and wide compatibility. It is ideal for OEM applications in semi-

industrial, medical, handheld, and other markets requiring a controlled, yet cost-effective solution.

© 2026 | Delkin Devices Inc. 6
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1.2. Flash Management

1.2.1. Error Correction Code (ECC)

Flash memory cells will deteriorate with use, which might generate random bit errors in the stored
data. Thus, Delkin’s SD/microSD 6.10 controller applies the SECC Algorithm, which can detect and
correct errors that occur during the Read process, ensure data has been read correctly, as well as

protect data from corruption.

1.2.2. Wear Leveling

NAND Flash devices can only undergo a limited number of program/erase cycles, and in most cases,
the flash media are not used evenly. If some areas are updated more frequently than others, the
lifetime of the device would be reduced significantly. Thus, Wear Leveling techniques are applied to
extend the lifespan of NAND Flash by evenly distributing write and erase cycles across the media.
Delkin’s controller utilizes an advanced Wear Leveling algorithm, which can efficiently spread out the
flash usage through the whole flash media area. Moreover, by implementing both dynamic and static

Wear Leveling algorithms, the life expectancy of the NAND Flash is greatly improved.

1.2.3. Bad Block Management

Bad blocks are blocks that include one or more invalid bits, and their reliability is not guaranteed.
Blocks that are identified and marked as bad by the manufacturer are referred to as “Initial Bad
Blocks”. Bad blocks that are developed during the lifespan of the flash are named “Later Bad Blocks”.
Delkin’s SD 6.10 controller implements an efficient bad block management algorithm to detect the
factory-produced bad blocks and manages any bad blocks that develop with use. This practice

further prevents data being stored into bad blocks and improves the data reliability.

1.2.4. Smart Function

SMART, an acronym for Self-Monitoring, Analysis and Reporting Technology, is a special function
that allows a memory device to automatically monitor its health. Delkin provides a dashboard to
observe Utility SD and microSD cards. Note that this tool can only support Delkin Utility or
Industrial SD and microSD cards which are SMART-enabled and contain specific controllers.
This dashboard will display the, endurance life ratio, good block ratio, and so forth. In addition, a
warning message will appear under the following 3 conditions:

(1) When the life ratio remained is less than 10%,

(2) When the amount of abnormal power on is more than 3,500 cycles, and

© 2026 | Delkin Devices Inc. 7
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(3) When there are less than 5 usable blocks for replacing bad blocks.

1.2.5. Auto-Read Refresh

Auto-Read Refresh is applied on devices that mostly read data but rarely write data, GPS systems,
for example. When blocks are continuously read, then the device cannot activate wear leveling since
it is only applied while writing data. Thus, errors can accumulate and become uncorrectable.
Therefore, to avoid the accumulation of errors that exceed the quantity correctable by the controller’s
ECC, which would result in bad blocks, Delkin’s controller firmware will automatically refresh the bit

errors when the error number in one block approaches the threshold, ex., 24 bits.

1.2.6. Embedded Mode

Embedded mode is a function specially designed for Linux or customized OS use. Often under non-
Windows OS, the default FAT system will not be used. In this case, the wear leveling mechanism of
the SD cards will be affected, or even disabled in some cases. Embedded mode ensures that under
any circumstances, the wear leveling mechanism will be activated, to keep the usage of blocks even
throughout the card’s life cycle. Embedded mode is enabled as a standard feature on the Utility

Endurance microSD cards denoted in this specification.

© 2026 | Delkin Devices Inc. 8
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2. PRODUCT SPECIFICATION OVERVIEW

Capacity

32GB up to 128GB
Operation Temp. Range
s -25~85°C

Storage Temp. Range
= -40~+85°C

Support SD system specification version 3.00

Card capacity of non-secure area and secure area support [Part 3 Security
Specification Ver4.0 Final] Specifications

Supports SD SPI mode

Designed for read-only and read/write cards

Bus Speed Mode (use 4 parallel data lines)

UHS-I mode

» SDR12: SDR up to 25MHz, 1.8V signaling

» SDR25: SDR up to 50MHz, 1.8V signaling

» SDRS50: 1.8V signaling, frequency up to 100MHz, up to 50 MB/sec

» SDR104: 1.8V signaling, frequency up to 208MHz, up to 104MB/sec

» DDR50: 1.8V signaling, frequency up to 50MHz, sampled on both clock edges,
up to 50 MB/sec

Note: Timing in 1.8V signaling is different from that of 3.3V signaling.
The command list supports [Part 1 Physical Layer Specification Ver6.10 Final]
definitions
Copyright Protection Mechanism
Compliant with the highest security of SDMI standard
Supports optional CPRM (Content Protection for Recordable Media) of SD Card
=  Compliant with [Physical Layer Specification Ver6.10 Final] CPRM optional
definition.
Note: CPRM card is compliant with [Physical Layer Specification Ver5.10 Final]
Password Protection of cards (optional)
Built-in write protection features (permanent and temporary)

Operation voltage range: 2.7 ~ 3.6V

© 2026 | Delkin Devices Inc. 9
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2.1. Performance

32GB UHS-I | Speed Class 1 95 50

64GB UHS-I | Speed Class 1 95 50

128GB UHS-I | Speed Class 1 95 85
NOTES:

1. Benchmark performance measured with TestMetrix Test

2.2. Part Numbers

Utility microSD

© 2026 | Delkin Devices Inc.
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64GB S464CWMY3-U3000-3
128GB S41HCWMY3-U3000-3
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3. ENVIRONMENTAL SPECIFICATIONS

3.1. Environmental Conditions

3.1.1. Temperature and Humidity
e  Storage Temperature Range
= -40°C ~ 85°C
e  Operation Temperature Range
= -25°C ~85°C
e  Humidity
= 95% RH at 40°C
Test Time
= Storage 500 hours
= Operation 4 hours

3.1.2. Shock & Vibration
° Shock Specification

m Acceleration Force: 1500G, Half Sin Pulse Duration: 0.5ms

° Vibration Specification
m Frequency/Displacement: 20Hz ~80Hz/1.52mm
m Frequency/Acceleration: 80Hz~2000Hz / 20G Acceleration, 3 axes
= Vibration Orientation: X, Y, Z axis/30 min for each
3.1.3. Durability
e  Mating Cycles
= 10,000 mating cycles
3.1.4. Electrostatic Discharge (ESD)
e Contact
= + 4KV each item 25 times
e Air
= + 8KV 10 times
3.1.5. EMI Compliance
e FCC: CISPR22

e CE: EN55022
e BSMI 13438

© 2026 | Delkin Devices Inc. 11
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3.2. MTBF

MTBF, an acronym for Mean Time Between Failures, is a measure of a device’s reliability. Its value
represents the average time between a repair and the next failure. The measure is typically in units
of hours. The higher the MTBF value, the higher the reliability of the device. The predicted result of
Delkin’s Utility Endurance microSD is more than 3,000,000 hours.

© 2026 | Delkin Devices Inc. 12
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4. SD CARD COMPARISON

Table 4-1 Comparing SD6.X Standard, SD6.0 SDHC and SD6.0 SDXC

‘ microSDSC microSDHC microSDXC
. Byte Block Block
Addressing Mode (1 byte unit) (512 byte unit) (512 byte unit)
HCS/CCS bits of ACMD41 Supported Supported Supported
CMD8 (SEND_IF_COND) Supported Supported Supported
Supported Supported Supported
CMD16 (SET_BLOCKLEN) (Only CMD42) (Only CMD42)
Partial Read Supported Not Supported Not Supported
Lock/Unlock Function Mandatory Mandatory Mandatory
Write Protect Groups Optional Not Supported Not Supported
Supply Voltage 2.7v - 3.6v Supported Supported Supported
(for operation) PP PP PP
Total Bus C?pamtgmce for 40pF 40pF 40pF
each signal line
CSD Version
(CSD_STRUCTURE Value) 1.0 (0x0) 2.0 (0x1) 2.0 (0x1)
Mandatory Mandatory
Speed Class Optional (Class 2/4/ (Class 2/4/
6/10) 6/10)
© 2026 | Delkin Devices Inc. 13
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5. ELECTRICAL SPECIFICATIONS

5.1. Electrical Specifications

Absolute Maximum Rating

Operating Temp
2 Tt Storage Temp -40 +85 °C
Operating Temp
VDD Voltage VDD 2.7 3.6 V

5.2. DC Characteristics

5.2.1. Bus Operation Conditions for 3.3V Signaling
Table 5-1 Threshold Level for High Voltage Range

Supply Voltage \%

Output High Voltage Von 0.75"Vp \ lon=-2mA VDD Min
Output Low Voltage VoL 0.125*Vop \% lor=2mA VDD Min
Input High Voltage ViH 0.625*Vpp Vbp+0.3 Vv

Input Low Voltage Vi Vss-0.3 0.25"Vpp Vv

Power Up Time 250 ms r:ricr)]m 0V'to Voo

Supply Voltage \Y

Regulator Voltage Vbbio 1.7 1.95 \% Generated by Vpp
Output High Voltage Von 14 - \% lon=-2mA
Output Low Voltage VoL - 0.45 Vv lo.=2mA
Input High Voltage ViH 1.27 2.00 \Y

Input Low Voltage Vi Vss-0.3 0.58 Y,

© 2026 | Delkin Devices Inc.
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Input Leakage Current

uA

DAT3 pull-up is
disconnected.

Table 5-2 Peak Voltage and Leakage Current

Peak voltage on all

. -0.3 Vbp+0.3 \Y

lines

All Inputs
Input Leakage Current -10 10 uA
All Outputs
Output Leakage
-10 10 uA
Current

© 2026 | Delkin Devices Inc.
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5.2.2. Bus Signal Line Load

Bus Operation Conditions — Signal Line’s Load
Total Bus Capacitance = Chost + Cgus + N Ccarp

R
Pull-up resistance RCMD 10 100 kQ to prevent bus floating
DAT
. 1 card
Total bus capacitance for each
. ) CL 40 pF CHOST+CBUS shall
signal line
not exceed 30 pF
Card Capacitance for each signal
. Ccarp 10’ pF
pin
Maximum signal line inductance 16 nH
Pull-up resistance inside card R May be used for card
P _ 10 | 90 | kQ Y _
(pin1) detection
Capacity Connected to Power ]
L Cc 5 uF To prevent inrush current
ine

5.2.3. Power Up Time of Host

Host needs to keep power line level less than 0.5V and more than 1ms before power ramp up.

VDD Supply
Veltage
VDD max
38V Stable supply
) 4  voltage
Operating supply range L I
2TV = !
VDD min T
-~ i
1
/ !
/ |
!
.‘lll
/
ow Fmil’lﬁ\.m | 1
| feweliduration - : = Time [ not scaked)
Min, L Min.0.imsec | Min, E
™ Timsec T - Max. 35msec T T imsee T N [emoo | -
| | N
S —— i -
! ! Power ramp up Host provides at least 74
Veoltage should be a5 a monotonic as possible Clocks before issuing first
command

© 2026 | Delkin Devices Inc. 16
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Power On or Power Cycle
Followings are requirements for Power on and Power cycle to assure a reliable SD Card hard
reset.

(1) Voltage level shall be below 0.5V.
(2) Duration shall be at least 1ms.

Power Supply Ramp Up
The power ramp up time is defined from 0.5V threshold level up to the operating supply voltage
which is stable between VDD (min.) and VDD (max.) and host can supply SDCLK.
The following are recommendations of Power ramp up:

1) Voltage of power ramp up should be monotonic as much as possible.

2) The minimum ramp up time should be 0.1ms.

(

(

(3) The maximum ramp up time should be 35ms for 2.7-3.6V power supply.

(4) Host shall wait until VDD is stable.

(5) After 1ms VDD stable time, host provides at least 74 clocks before issuing the first command.

Power Down and Power Cycle

(1) When the host shuts down the power, the card VDD shall be lowered to less than 0.5Volt for a
minimum period of 1ms. During power down, DAT, CMD, and CLK should be disconnected or
driven to logical 0 by the host to avoid a situation that the operating current is drawn through
the signal lines.

(2) If the host needs to change the operating voltage, a power cycle is required. Power cycle
means the power is turned off and supplied again. Power cycle is also needed for accessing
cards that are already in Inactive State. To create a power cycle the host shall follow the power
down description before power up the card (i.e. the card VDD shall be once lowered to less
than 0.5Volt for a minimum period of 1ms).

5.2.4. Power Up Time of Card
A device shall be ready to accept the first command within 1ms from detecting VDD min. Device
may use up to 74 clocks for preparation before receiving the first command.

Supply voltage
h
W g, MAx

Valid voltage range for
all commands

Time out value for time
initalzalon process = 15ec -
End of first ACMOA1 to card readyey,

|
ACMD || N AcmD| Neg
Initialization sequenced GMDC'—ICMDBH a1 '—";r.l 41 |——'D‘—

Optional repetitions of ACMD4
I Initialization delay until no cards are responding
The maximum of with busy bit set
1 msec, 74 clock cycles
and supply ramp up ime

*50 | Mlomna|

© 2026 | Delkin Devices Inc. 17
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5.3. AC Characteristics
5.3.1. microSD Interface Timing (Default)

fre

Vig
Clock
— Vi

tra T

&

&
r

Vi
Input
Vi
Vou
Qutput
VoL
tonus mas) o oo vimin)

Shaded areas are not valid

Clock CLK (All values are referred to min(Vi4) and max(ViL)
Clock frequency Data fep Ccara<10 pF
Transfer Mode 0 25 MHz (1 card)
Clock frequency Ccara<10 pF
Identification Mode foo 0c/100 400 KHz (1 card)
. Ccara<10 pF
Clock low time twi 10 ns (1 card)
. . Ccara<10 pF
Clock high time twH 10 ns (1 card)
. . Ccara<10 pF
Clock rise time tTLH 10 ns (1 card)
. Ccard<10 pF
Clock fall time tTHL 10 ns (1 card)
Inputs CMD, DAT (referenced to CLK)
. Ccara<10 pF
Input set-up time tisu 5 ns (1 card)
. Ccara<10 pF
Input hold time tiH 5 ns (1 card)
Outputs CMD, DAT (referenced to CLK)
Output Delay time
during Data Transfer tobLy 0 14 ns CL=40 pF
(1 card)
Mode
Output Delay time
during Identification topLy 0 50 ns CL=40 pF
(1 card)
Mode

(1) OHz means to stop the clock. The given minimum frequency range is for cases were
continues clock is required.

© 2026 | Delkin Devices Inc. 18
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5.3.2. microSD Interface Timing (High-Speed Mode)

twL by

F Y
r 3

1 |
‘tl!-ull ™ H

e Y
Input >< ><
ViL
VoH
Output ><
VoL
. toouy » » =1

Shaded areas are not valid

Clock CLK (All values are referred to min(Via) and max(V.)
Clock frequency Data fep Ccara< 10 pF
Transfer Mode 0 50 MHz (1 card)
. Ccard S 10 pF
Clock low time twi 7 ns (1 card)
. . Ccard S 10 pF
Clock high time twh 7 ns (1 card)
. . Ccard S 10 pF
Clock rise time trm 3 ns (1 card)
Clock fall time traL 3 ns C°2r1d f;ejrg )pF
Inputs CMD, DAT (referenced to CLK
Input set-up time t 6 ns Coara< 10 pF
p p ISU (1 card)
Input hold time tin 2 ns CC?H" i;rg)pF
Outputs CMD, DAT (referenced to CLK)
Output Delay time during CL<40 pF
Data Transfer Mode tooiy 14 ns (1 card)
Output Hold time Tow 2.5 ns C("fcﬁ d‘;F
Total System capacitance CL=<15pF
of each line' Co 40 PF (1 card)

(1) In order to satisfy severe timing, the host shall drive only one card.

© 2026 | Delkin Devices Inc. 19



Utility Endurance microSD 401-0665-00 Rev A

5.3.3. microSD Interface Timing (SDR12, SDR25 and SDR 50 Modes)

Input:
L ok K
Vopo™="""""~ . .
AW W
SDCLK Input Ay "
Vi i i I."FIL
Vs ey + ey

Clock Signal Timing

teik 4.8 - ns | 208MHz (Max.), Between rising edge, VCT=
0.975V
tcr, ter - 0.2* teik ns | tcr, tcr < 0.96ns (max.) at 208MHz, Ccaro =10pF

tcr , tcr < 2.00ns (max.) at 100MHz, Ccarp =10pF
The absolute maximum value of tcr , tcr is 10ns
regardless of clock frequency

Clock Duty 30 70 %

SDR50 and SDR 104 Input Timing:

CMD Input Not Valid " Valid IH:

DAT[3:0] Input V :

Card Input Timing

tis 1.40 - ns Ccaro =10pF, VCT= 0.975V
tiH 0.80° - ns Cecaro =5 F, VCT=0.975V
tis 6.100 - ns Cecaro =10pF, VCT= 0.975V
tiH 0.80' - ns Cearo =5pF, VCT= 0.975V

© 2026 | Delkin Devices Inc. 20
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Output:
E_. tCLK E
Vopio™" """ a T
SDCLK Input ?# Ve, \ 7p! Ve \
Vss ~-mmmmmm E_ tooLy i
""i EL.'T'CIHLD
Voo 777 ' |
CMD Output Vory! : Wor
DAT[3:0] Output > vﬂ( valid §m
Output Timing of Fixed Data Window
tonLy i 75 ns tc,k>=10.0ns, CL=30pI;[L)Jggg driver Type B, for
i tclk>=20.0ns, CL.=40pF, using driver Type B, for
tooy 14 | ns SDR25 and SDR12
TOH 1.5 - ns Hold time at the topoLy (min.), CL.=15pF
Output (SDR104 mode):
i tI:I.I: i
Voom————---- - N g
SDCLK Input
Wgg == ' , t
T commr S ——
CMD Output ¥ . u
DAT[3:0] Output Vi, Now
Vgq-—— = o -

tor - 2 Ul Card Output Phase
Atop -350 +1550 ps Delay variable due to temperature change after tuning
toow 0.60 - ul toow = 2.88ns at 208MHz

© 2026 | Delkin Devices Inc.
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5.3.4. microSD Interface Timing (DDR50 Mode)

L teik N
Vopio™™ =777 y ' | V.
Sy vV 7 Vin
SDCLK Input i " /|
Vi i D Vi Vit |
VSS ------------ _*‘I :l‘_tCR _*i ;‘_tCF _.: H_tCR

Clock Signal Timing

tok 20 - ns 50MHz (Max.), Between rising edge
tcr, ter - 0.2* tcrk ns tcr, tcr < 4.00ns (max.) at 50MHz, Ccaro=10pF
Clock Duty | 45 55 %
P Frp
CLK
tisuzx | tiHax tisuzax | tiHax
D{-\T[3:ﬂ] Invalidy Dat1’:‘1 Xlnvalidy' Data -/(InvalidX Data Xlnvalid
input
‘tODILY2x {max) i toDLy2x (max) N
! topLyax (min) "1 1 topLyax (miny o
DAT[3:0] Oata < ata |
output i { } 4

" v/

In DDR50 mode, DAT[3:0] lines are sampled on both
edges of the clock (not applicable for CMD line)

Available timing window
for card output transition

Avallable timing window
for host to sample data
from card

Timing Diagram DAT Inputs/Outputs Referenced to CLK in DDR50 Mode

© 2026 | Delkin Devices Inc. 22
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Input CMD (referenced to CLK rising edge)

. Ccara<10 pF

Input set-up time tisu 3 - ns (1 card)
. Ccara<10 pF

Input hold time tiH 0.8 - ns (1 card)

Output CMD (referenced to CLK rising edge)
Output Delay time
during Data Transfer tooLy 13.7 ns C1=30 pF
(1 card)
Mode
: CL=15 pF
Output Hold time ToH 1.5 - ns (1 card)
Inputs DAT (referenced to CLK rising and falling edges)

. Ccara<[110 pF

Input set-up time tisuax 3 - ns (1 card)
. Ccara<[110 pF

Input hold time tiH2x 0.8 - ns (1 card)

Outputs DAT (referenced to CLK rising and falling edges)
Output Delay time
during Data Transfer tobLyax - 7.0 ns CL<25 pF
(1 card)
Mode
. CL=15 pF
Output Hold time ToH2x 1.5 - ns (1 card)
BUS TIMINGS PARAMETERS VALUES (DDR50 MODE)

23
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6. INTERFACE

6.1. Pad Assignment and Descriptions

f --\I
™ ™ u3 I~
= c F= =

1 DAT2 I/O/PP Data Line[bit2] RSV
2 | comarsz |uopps|  CardDetect cs | 1a | ChpSeled
Data Line[bit3] (neg true)
3 CMD PP | Command/Response | DI I Data In
Suppl
4 Vb S Supply voltage Vbb S PPY
voltage
5 CLK I Clock SCLK I Clock
Supply
Supply voltage
6 Vss S Hpply vottag Vss S voltage
ground
ground
7 DATO I/O/PP Data Line[bit0] DO | O/PP Data Out
8 DAT1 I/O/PP Data Line[bit1] RSV

(1) S: power supply, I: input; O: output using push-pull drivers; PP:I/O using push-pull drivers

(2) The extended DAT lines (DAT1-DAT3) are input on power up. They start to operate as DAT
lines after SET_BUS_WIDTH command. The Host shall keep its own DAT1-DAT3 lines in
input mode, as well, while they are not used. It is defined so, in order to keep compatibility
to MultiMedia Cards.

(3) At power up this line has a 50KOhm pull up enabled in the card. This resistor serves two
functions Card detection and Mode Selection. For Mode Selection, the host can drive the
line high or let it be pulled high to select SD mode. If the host wants to select SPI mode it
should drive the line low. For Card detection, the host detects that the line is pulled high.
This pull-up should be disconnected by the user during regular data transfer period, with
SET_CLR_CARD_DETECT (ACMD42) command.
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Card identification number; card individual number for identification.

CID 128bit
Mandatory
Relative card address; local system address of a card, dynamically
RCA' 16bit |suggested by the card and approved by the host during initialization.
Mandatory
. Driver Stage Register; to configure the card’s output drivers.
DSR 16bit .
Optional
_|Card Specific Data; information about the card operation conditions.
CSD 128bit
Mandatory
. SD Configuration Register; information about the SD Memory Card's
SCR 64bit

Special Features capabilities Mandatory

OCR 32bit  |Operation conditions register. Mandatory.

_|SD Status; information about the card proprietary features
SSR 512bit
Mandatory

_ Card Status; information about the card status
OCR 32bit
Mandatory
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7. SMART

7.1. Direct Host Access to SMART Data via SD General Command (CMD56)
CMD 56 is structured as a 32-bit argument. The implementation of the general purpose functions
will arrange the CMD56 argument into the following format:

[31:24] [23:16] [15:18] [7:1] [0]
Bit [0] Indicates Read Mode when bit is set to [1] or Write Mode when bit is cleared [0].
Depending on the function, either Read Mode or Write Mode can be used.
Bit [7:1] Indicates the index of the function to be executed:
- Read Mode
= |ndex =0x10 Get SMART Command Information
- Write Mode

* Index = 0x08 Pre-Load SMART Command Information
Bit [15:8] Function argument #1 (1-byte)
Bit [23:16] Function argument #2 (1-byte)
Bit [31:24] Function argument #3 (1-byte)
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7.1.1. Process for Retrieving SMART Data

STEP 1:

Write Mode — [0x08] Pre-Load SMART Command Information
Sequence Command | Argument Expected Data
Pre-Load [0] “0” (Write Mode)
SMART CMD56 [1:7] “0001 000” No Expected Data
Command (Index = 0x08)
Information [8:511] Al ‘0’ Reserved)

STEP 2:

Read Mode — [0x10] Get SMART Command Information

Byte [100-101]
Byte [102-103]
Byte [104-111]
Byte [112-115]
Byte [116-127]
Byte [128-129]
Byte [130-159]
Byte [160-161]
Byte [176-183]
Byte [184-511]

Sequence Command | Argument Expected Data
Get SMART CMD56 [0] “1” (Read Mode) | 1 sector (512 bytes) of response data
Command Byte [0-8] Flash ID
Information [1:7] “0010 000" Byte [9-10] IC Version
(Index = 0x10) Byte [11-12] FW Version
Byte [13] Reserved
[8:511] All ‘O’ Reserved) | Byte [14] CE Number
Byte [15] Reserved
Byte [16-17] Maximum Bad Block Replacement
Byte [18] Reserved
Byte [32-63] Bad Block Count per CE
Byte [64-65] Good Block Rate (%)
Byte [66-79] Reserved
Byte [80-83] Total Erase Count
Byte [84-95] Reserved
Byte [96-97] Calculated Remaining Life (%)
Byte [98-99] Average Erase Count

Minimum Erase Count
Maximum Erase Count
Reserved

Power Cycle Count

Reserved

Abnormal Power Down Count
Reserved

Total Refresh Count

Product “Marker”

Reserved

© 2026 | Delkin Devices Inc.
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Note: Both steps are required to retrieve SMART data - Pre-Load SMART Command
followed by Get SMART Command, and must be in accordance with the SD Association
standard flowchart for CMD56 (below.)

CMD3 | [CMD15 CMDO
card identification 4 A
mode
data transfer from all states in
data-transfer-mode
mode /Sendmg-data\
State (data
CMD13, CMD55 \/—‘—’{
no state ransition
in data-transfer-mod /
i data-tansiermode / cmmz CMDE, 17,18,19,30,56(r)
.r "Operaﬂon ACMD13,22,51
——[omo7 | lcompjete”
“ s
/" Stand-by State™, " Transfer CMD16,23,32,33
' _ (sby) ST ™ | CMD7 | _—_ State (fran J | ACMDS, 42
- ACMD23
r_ A/ A
/| cmD4,9,103 / —
|' operation| | CMD24,2526,27.42 56(w) |
\ f complete”
A
*operation CMD20, 28,29 38
complete” \ ~Receive-data
4 \ \_State (rcv) ./
\—/ Disconnect Programming ™ _ | CMD12or
I\ State (dis) \-/,‘@tatemrg; S "transfer end"
Figure 4-9: SD Memory Card State Diagram (data transfer mode)

Extracted from the SD Specifications Part 1 Physical Layer Simplified Specification Version 6.101.
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7.1.2. Definitions for Response Data Bytes

Response Data

Description

Flash ID

IC Version

FW Version

CE Number

Maximum Bad Block Replacement
Bad Block Count per CE

Good Block Rate (%)

Total Erase Count

Calculated Remaining Card Life
Average Erase Count

Minimum Erase Count
Maximum Erase Count

Power Cycle Count

Abnormal Power Down Count
Total Refresh Count

Product “Marker”

© 2026 | Delkin Devices Inc.

NAND Flash Type

Controller Version

Firmware Version

Number of chip enables active

Number of spare blocks remaining

Number of initial & new bad blocks per chip enable
Percent of total blocks that are still marked good
Total number of block erases at the card level
[(Rated P/E cycles — Current Erase Count) / Rated P/E Cycles] * 100%
Average erase count over all blocks

Minimum erase count over all blocks

Maximum erase count over all blocks

Number of normal power up sequences

Number of unexpected power interruptions

Total read refresh count

Product type

29
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7.2. Direct Host Access via DLL for Windows or Linux Operating
Systems

Note: Card must be in Idle state before and while accessing card as per steps below.

API entry:

int Get Smart Data(char drive letter, unsigned char *buffer, int buffer len, int *bytes read);

Arguments:

1: Drive letter is a character of the drive letter, i.e. ‘E’

2: buffer is a pointer to a pre-allocated array to store SMART data, min 512 bytes
3: buffer_len indicates to the API the size of the buffer, typically it is 512 bytes

4: bytes_read indicates the number of bytes returned in the buffer

Return Value:
0 is success; Non zero is fail, with the following definitions:

: "Initial Command Flow Fail"

: "Read Capacity Fail"

: "Switch To Vendor Mode Fail"

: "Send Smart Info Command Fail"

: "Get Command Response Fail"

: "Command Response Info Incorrect”
: "Read Command Info Fail"

: "Check Command State Fail"

: "Close Command Flow Fail"

© 00 N O O B W N =
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7.3. Access via Delkin SMART Dashboard Utility+

Please contact your Delkin Devices Account Manager to download the Delkin SMART dashboard
Utility Endurance (for Windows OS only). SMART data is accessed by inserting a card in a USB

reader or directly in a laptop SD slot (with an SD adapter.)

dashboard with sample data:

=4 Smart Dashboard V1.1

Below is a screen shot of the

DELKIN DEVICES

Rugged Controlled Storage.

Card Configuration Data

Smart Dashboard

V1.1

Drive Letter H:\ j Firmware Version V6.70

This tool is designed exclusively for use by Delkin customers on specific Delkin SD and MicroSD cards. Use on
cards not made by Delkin Devices, Inc. or our cards that are not SMART-enabled will not work or could return

erroneous information.

Card Usage and Statistics

Total Refresh Count 0
Total Power Up Count 67
Abnormal Power Off 0

Card Estimated Endurance

DIE
Endurance Life Ratio 100.00 1/5
Good Block Ratio 99.51 2/6
Remaining Spare 93 377
Block Count 478
Total

Erase Count

Average 1
Maximum 16
Total Number 8480
Erase Endurance 3000

Bad Block Scan

Initial

1270 0/0
1270 0/0
1070 0/0
7/0 0/0
41 0

Per Block
Per Block
Per Card
Per Block

New

Delkin Devices, Inc. | www.delkinindustrial.com | IS0 9001:2008 | 13350 Kirkham Way | Poway, CA

=101 x|

Instructions for use:

1. Insert microSD in card reader or in SD slot on laptop (in SD adapter)

2. Select appropriate drive letter on Dashboard
3. Click “Go”

© 2026 | Delkin Devices Inc.
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7.3.1.Dashboard Field Descriptions

Response Data Description

FW Version Firmware Version

Total Refresh Count Total read refresh count

Total Power Up Count Number of normal power up sequences

Abnormal Power Off Number of unexpected power interruptions

Average Erase Count Average erase count over all blocks

Maximum Erase Count Maximum erase count over all blocks

Total Erase Count Total number of block erases at the card level

Erase Endurance Flash program / erase cycle rating per block

Endurance Life Ratio [(Rated P/E cycles — Current Erase Count) / Rated P/E Cycles] * 100%

Good Block Ratio Percent of total blocks that are still marked good

Remaining Spare Block Count Number of spare blocks remaining

Bad Block Scan - Initial (per die) Bad blocks in flash from inception, prior to card use
Bad Block Scan - New (per die) Bad blocks created after card use
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8. PHYSICAL DIMENSIONS

Tlaaa] /5\
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1

i
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COMMOMN D ENSION
SYMBOL BN Ik [ HOTE

A 10.60 41.00 11.13

a1 D an .70 ["l:]u]

a2 - 385 - BaSIC

a3 7.60 r.rD T.50

A B 1.10 ; BaASIC

&5 n7s 0.BD 0.25

A - - &40

&7 0.20 - -

B2 0.a0 070 0,20

a0 .20 - -
AT 1.2 140 1.43
A1 a.50 8,80 6.70
o .50 0 EE 0.a80
A2 .40 045 0,30
A4 0.05 - -
AE 571 5.0 5.4
A1E 747 8T .87
A7 g.62 g.r2 6.82
Al 7.38 74B 7.58
LG 7.7E TEE T7.08
A0 R ER BEE 275
Al .20 - -
ALZ - - &.50

B 14 00 15.0C 1510

g1’ 813 .23 6.33

Bz 1.04 1.54 Z.04

B3 1.30 1.50 1.70

=L 043 LE2 0.82

B 2.80 2.80 .00

Ba 5.50 - -

B7 0.20 02D 0.40 Notes:

BE 1.00 1.10 1.20 1. DIMENSIONING and TOLERANGING
=1=] - - 2,00 per ASKE 14 50M-1954
BC 7.40 7.an .00 . ) -
B 110 120 130 2. Cimensions are in millimetanz.
B2 360 370 380 /E\CC'F'L#N.-'-‘-.HITT I5 addthe to G MAaX
B13 280 2.0 .00 thic kness
B4 520 - _ I,f??\AJI edges shall not be sharp as fested
B1E - - 6.3 per L1430 'Test for Shampneze of
AR F &0 & ah F.00 Sdges on Equipment
B17 Q.20 E 030 0.%£0 3. Refer to Appendix E about test methed of
B8 7.80 5,80 g.ad warpage.
B15 5,70 e 2.0 B 4As measurement int iz changed
B20 2 2.20 ' REF symbol B i2 changarllj?n zymnol E!rl';I
Ba21 1.20 2,00 Z.1ad
= 0.oc - ) 7. G4 and G5 ars added from Sésrsion 4.00.
BI3 a40 - -
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o O.w0 1.00 1.10
-1 0.60 0.70 0.80
c2 0.20 0.30 0,40
C3 0.00 - 0.15
-4 0.80 - 1.10
Ch 0.15 - -
D1 1.00 - -
D2 1.00 - -
D3 1.00 - -
R1 0.20 0.40 0.80
RrR2 0.20 0.40 0.60
R3 0.70 0.20 0.80
R4 0.70 0.80 0,80
RE5 0.80 0.ED 0.80
R 0.80 0.BD 0.80
RT 29.60 30.00 30.50
R10 - 0.20 -
R11 - 0.20 -
R17 0.10 0.20 0.30
H18 0.20 0.40 0.80
R1%9 0.05 = 0.20
R20 ey - 0.15
a 133" 135t 137
&88 = = 0.10

WARNING: This product may contain chemicals known to the State of California to cause

cancer, birth defects, or other reproductive harm. For more information go to

www.p65warnings.ca.gov.
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