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FLESON

1. GENERAL DESCRIPTION 1 1]

1.1. Introduction

FLEXXON microSD 3.0 card has high performance, good reliability and wide compatibility. It can alternate
communication protocol between SD mode and SPI mode. It’s well adapted for hand-held applications in

industrial/medical markets already.

1.2.Product Overview

K/
0.0

Capacity
* 1GBupto 128GB
“ Support SD system specification version 3.0
+* Support SD SPI mode
s Copyrights Protection Mechanism
* Compliant with the highest security of SDMI standard
¢ Support CPRM (Content Protection for Recordable Media) of SD Card
* Card removal during read operation will never harm the content
% Password Protection of cards (optional)
**  Write Protect feature using mechanical switch
+¢ < Built-in write protection features (permanent and temporary)
+* Support Dynamic and Static Wear Leveling

%  Temperature Range
. Operation: -25°C ~ 85°C
. Storage: -40°C ~ 85°C
** RoHS Compliant
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« Bus Speed Mode
. Non-UHS mode
»  Default speed mode: 3.3V signaling, frequency up to 25MHz, up to 12.5MB/sec
»  High speed mode: 3.3V signaling, frequency up to 50MHz, up to 25MB/sec
. UHS-I mode
»  SDR12:SDR up to 25MHz, 1.8V signaling
SDR25: SDR up to 50MHz, 1.8V signaling
SDR50: 1.8V signaling, frequency up to 100MHz, up to 50 MB/sec
SDR104: 1.8V signaling, frequency up to 208MHz, up to 104 MB/sec
DDR50: 1.8V signaling, frequency up to 50MHz, sampled on.both clock edges, up to 50

MB/sec
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2. PRODUCT SPECIFICATIONS mmm

2.1.Performance

Table 2-1 Max Performance of microSD

Sequential
Read (MB/s) Write (MB/s)
100 80

NOTES:
1. The performance is obtained from TestMetrix Test (@500MB).

2. Performance may vary from flash configuration and platform:

2.2.Power
Table 2-2 Max Power Consumption of microSD
Standby
Read (mA) Write (mA)
(mA)
400 400 1
2.3.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 higher the MTBF value, the higher the reliability

of the device. The predicted result-of FLEXXON’s micro SD is more than 2,000,000 hours.

2.4.Data Retention

e 10 yearsif > 90% life remaining (@25C)
e 1 yearif < 10% life remaining (@25C)
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3. ENVIRONMENTAL SPECIFICATIONS

Test Items Test Conditions
Storage Temperature -40°C~ 85°C
Operating Temperature -25°C~ 85°C

Storage Humidity

40°C, 93% RH

Operating Humidity

25°C, 95% RH

Shock 1500G, Half Sin Pulse Duration 0.5ms

Vibration 80Hz ~ 2000Hz/20G, 20Hz ~ 80Hz/1.52mm, 3 axis/30min
Drop 150cm free fall, 6 face of each unit

Bending > 10N, Hold 1 min/5 times

Torque 0.1N-m or +/-2.5 deg, Hold 30 seconds/5 times

ESD Contact: +/- 4KV each item 25 times

Air: +/- 8KV 10 times
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4. ELECTRICAL SPECIFICATIONS (11 |

4.1. Absolute Maximum Rating

Item Symbol Parameter MIN MAX Unit
1 Voo Supply Voltage 2.7 3.6 Vv
2 Ta Operating Temperature -40 +85 °C
3 Tst Storage Temperature -40 +85 oC

4.2.DC Characteristics

4.2.1.Bus Operation Conditions for 3.3V Signaling

Table 4-1 Threshold Level for High Voltage Range

Parameter Symbol Min. Max Unit Condition
Supply Voltage Voo 2.7 3.6 \Y
Output High Voltage Vou 0.75*Vpp \Y lon=-2mA Vpp Min
Output Low Voltage VoL 0.125*Vpp \Y lo.=2mA Vpp Min
Input High Voltage Viu 0.625*Vpp Vpp+0.3 Vv
Input Low Voltage Vi Vss-0.3 0.25*Vpp \Y
Power Up Time 250 ms From OV to Vpp min
Parameter Symbol Min. Max Unit Condition
Supply Voltage Voo 2.7 3.6 \Y
Regulator Voltage Vbbio 1.7 1.95 Vv Generated by Vpp
Output High Voltage Vou 1.4 - \Y lon=-2mA
OutputLow Voltage VoL - 0.45 \Y loi=2mA
Input High Voltage Vin 1.27 2.00 Vv
Input Low Voltage Vi Ve-0.3 0.58 Vv
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Parameter Symbol

Min

Max.

Unit Remarks

Input Leakage Current

uA DAT3 pull-up is

disconnected.

Table 4-2 Peak Voltage and Leakage Current

Parameter Symbol Min Max. Unit Remarks
Peak voltage on all lines -0.3 Vop+0.3 Vv
All Inputs
Input Leakage Current -10 10 uA
All Outputs
Output Leakage Current -10 10 UA
4.2.2.Bus Signal Line Load
Bus Operation Conditions — Signal Line’s.Load
Total Bus Capacitance = Chost + Cgus + N Ccarp
Parameter symbol Min | Max | Unit Remark
Pull-up resistance Remp 10 100 kQ to prevent bus floating
Roar
Total bus capacitance for each signal C. 40 pF 1 card
line Chost+Caus shall
not exceed 30 pF
Card Capacitance for each signal pin Ccaro 101 pF
Maximum signal line inductance 16 nH
Pull-up resistance inside card (pin1) Roars 10 90 kQ May be used for card
detection
Capacity Connected to Power Line Cc 5 uF To prevent inrush current
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4.2.3.Power Up Time of Host

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

YDD Supply
Voltage
VDD max
2.6V Stable supply
: A voltage
Operating supply range
- T L
2.7V =
VOO min 7
A~
A
/
y
i
/
||lII
I|’
0.8V Power on/Cycle
—fleveliduration = Time ( not scaled)
Min. Min. 0.1msec | Min. | 1
“imsec "1 -Max 35msec " “imsec T | CMDo
<« Power ramp up——»

Host provides at least 74
Clocks before issuing first
command

Voltage should be as monctonic as possible

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.

Followings are recommendation 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

¢ 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.

¢ 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).
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4.2.4.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
'3

Yo K

Host Supply Voltage |

Valid voltage range for
all commends

B Y

l I
| ! Time out valus for time
) ! ol inimalization process = Tsec o
| 5 y
=0 UETUP HINE, 1 SUPRIY TAMP up ML, QEd ol firsi ACMD4 1 1o card ready

I

ACMD || M acmo| Ng ACMD p—

Initialization sequencd | CMDOE—{ CMDE i) © 4 e i 7 |=— == 4 Chd

I Initialization delay:

The maximum of
1 msec, 74 clock cycles
and supply ramp up fime

4.3. AC Characteristic

.Ivl.n

Optional repetitions of ACMD41
until no cards are responding
with busy bit set

input
high level

lII-"lllnll
autput
Von f I high level
]
Vi B
undefined
Vi
input ri : l
low level ’ Vo I *lcu.l[plut I
Ly low leve
Vs g =

10
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4.3.1.microSD Interface timing (Default)

&

F Y

/ Vig
Clock \ /
- Vi

= = Vin
Input b<
v IL
\"FDH
Qutput
\"FOL
Shaded areas are not valid
Parameter ‘ Symbol ‘ Min \ Max \ Unit | Remark
Clock CLK (All values are referred to min(Vi4) and max(Vi)
Clock frequency Data fep Ccara< 10 pF
0 25 MH
Transfer Mode z (1 card)
Clock frequency Ceara< 10 pF
f 0(1)/100 400 KH
Identification Mode P w/ z (1 card)
<10 pF
Clock low time twL 10 ns Ceara< 10
(1 card)
. . Cearg< 10 pF
Clock high t t 10
ock high time WH ns (1 card)
Ccara< 10 pF
Clock rise time trin 10 ns card P
(1 card)
Ccara< 10 pF
Clock fall time trhL 10 ns card P
(1 card)

Inputs CMD, DAT (referenced to CLK)

CcardS 10 pF

Input’set-up time tisu 5 ns (1 card)
Input hold time tin 5 ns Cca(miﬁci(r)d?F
Outputs CMD, DAT (referenced to CLK)
> Deta romstermose | | | v | | GO0
> lentteationwiode |t | 0 | s | e | SEC

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

clock is required.

11
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4.3.2.microSD Interface Timing (High-Speed Mode)

[*%] b

Y

| b i

. g M
Input >< ><
ML
VoH
Output >< y

toowy ton

r
¥

Shaded areas are not valid

Parameter | symbol | Min | Max | unit | Remark
Clock CLK (All values are referred to min(Vix) and max(Vu)

Clock frequency Data Transfer Mode fop 0 50 MHz Ceara< 10 pF
(1 card)

Clock low time twi 7 ns Ceara< 10 pF
(1 card)

Clock high time twh 7 ns Ceara< 10 pF
(1 card)

Clock rise time trin 3 ns Ceara< 10 pF
(1 card)

Clock fall time traL 3 ns Ceara< 10 pF
(1 card)

Inputs CMD, DAT (referenced to CLK)

Input set-up time tisu 6 ns Ceara< 10 pF
(1 card)
Input hold time tiy 2 ns Ceara< 10 pF
(1 card)
Outputs CMD, DAT (referenced to CLK)
Output Delay time during Data tooly 14 ns C.£40 pF
Transfer Mode (1 card)
Output Hold time Ton 2.5 ns C.<15pF
(1 card)
Total System capacitance of each C 40 pF CL<15pF
line (1 card)
(1) In order to satisfy severe timing, the host shall drive only one card.

12
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4.3.3.microSD Interface timing (SDR12, SDR25, SDR50 and SDR104 Modes)

Input:
2 t-u;u-t i
Vooo ™" : . E
SDCLK Input
Ui’g """"""
Clock Signal Timing
Symbol Min Max Unit Remark
tok 4.80 - ns 208MHz (Max.), Between rising edge, Vcr= 0.975V
ter, ter - 0.2%* tew ns ter, ter < 0.96ns (max:) at 208MHz, Ccaro=10pF
tcr, ter < 2.00nNs (max.) at'100MHz, Ccaro=10pF
The absolute maximum value of tcg, tcris 10ns
regardless of clock frequency
Clock Duty 30 70 %

Clock Signal Timing

SDR50 and SDR104 Input Timing:

Voolo =277
SDCLK Input Ver
Vss'"" .
" b ':,' £y >
Voo~ =72 '= H '
v V
CMD Input X Mo "*><
Not Valid Valid !
DAT][3:0] Input v, Vi
WVgg------------ '
Card Input Timing
Symbol Min Max Unit SDR104 Mode
tis 1.40 - ns CCARD =10pF, VCT= 0.975V
tiH 0.8 - ns CCARD = 5pF, VCT= 0.975V
Symbol Min Max Unit SDR50 Mode
tis 3.00 - ns CCARD =10pF, Vc'r= 0.975V
tiH 0.8 - ns CCARD = 5pF, Vc'r= 0.975V

13
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Output:

Vooio 2277

tC LK

tODLY

CMD Output
DAT[3:0] Output

)

‘JDII ' Y OH
© valid
UDL ; : UOL

Output Timing of Fixed Data Window

Symbol Min Max Unit Remark
toouy - 7.5 ns tck>=10.0ns, C,=30pF, using driver Type B, for SDR50
toouy - 14 ns tck>=20.0ns, C,=40pF, using driver Type B, for SDR25 and
SDR12,
Ton 1.5 - ns Hold timeat the topw (min.), C,=15pF
Output Timing of Fixed Data Window
Output (SDR104 Mode):
e toix o
Vopig====-=="~" b i
SDCLK Input ;
§s i tCP & . tODW
! A '
VDDIO-“ N v :
CMD Output > "< Valid EDH
DAT[3:0] Output Vo, -
VSS e
Symbol Min Max Unit Remark
tor 0 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

14
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4.3.4.microSD Interface timing (DDR50 Modes)

» ok
1||"..Iiku[JII::ll"_"""" E i i
7V, Vv
SDCLK Input f( " )\
Vie £ o Vi
Vsg oo - et - -t

Clock Signal Timing

Symbol Min Max Unit Remark
tewk 20 - ns 50MHz (Max.), Between rising edge
ter, ter - 0.2* tewk ns ter, ter < 4.00ns (max.) at 50MHz, Ccaro=10pF
Clock Duty 45 55 %
l¢ Fee »>
CLK A \ 1
lisu2x | UH2x tisu2x | tH2x
o mvauax Datp leauax Dath ><|nva|id>< Datp vaalid
input i
toDLY2x (max) ' toDLY2x (max) | f
' topLY2x (min) LoDLY2x (min) !
i = 3
DAT[3:0] Oata Data | ! Dlata
output [ i 4 i)

t t t

In DDRS0 mode, DAT[3:0] lines are sampled on both
edges of the clock (not applicable for CMD line)

Availabie timing window
for card output transition

Available timing window
for host to sample data
from card

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

Bus Timings — Parameters Values (DDR50 Mode)

Parameter \ Symbol |Min| Max | Unit | Remark

Input CMD (referenced to CLK rising edge)

<1
Input set-up time tisu 6 - ns Cca(ri ca(r)dF))F

15
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Input hold time

tin

0.8

ns

Ccards 10 pF

(1 card)
Output CMD (referenced to CLK rising edge)
Output Delay time
<
during Data Transfer toowy 13.7 ns C(Ll_faor;':
Mode
. C.> 15 pF
Output Hold time ToH 1.5 ns (1 card)

Inputs DAT (referenced to CLK rising and falling edges)

Ccards 10 p F

Input set-up time tisuax 3 - ns (1 card)
. Cearg< 10 pF
Input hold time tiHax 0.8 ns (1 card)
Outputs DAT (referenced to CLK rising and falling edges)
Ou_tput Delay time Ci< 25 pF
during Data Transfer tobtyax - 7.0 ns (1 card)
Mode
. C> 15 pF
Hol ToHax 1. -
Output Hold time OH2 5 ns (1 card)

16
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5. PAD ASSIGNMENT (11 |

Fin 2
Pin 3
Pin 4
Pin 5

Table 5-1 microSD Memory Card Pad Assignment

. SD Mode SPI Mode
pin Name Typetl Description Name | Type Description
1 DAT2 I/O/PP Data Line[bit2] RSV
> | coypars? I/O3/PP Card Petec't/ cs /3 Chip Select (neg
Data Line[bit3] true)
CMD PP Command/Response DI I Data In
4 Voo S Supply voltage Vob S Supply voltage
CLK I Clock SCLK I Clock
6 Ves s Supply voltage Ves s Supply voltage
ground ground
DATO I/Q/PP Data Line[bit0] DO | O/PP Data Out
DAT1 I/0/PP Data Line[bit1] RSV

(1) S:power supply, I: input; O: output using push-pull drivers; PP: 1/0O 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.

17
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6. REGISTERS

Name Width Description

CID 128bit |Card identification number; card individual number for identification.

RCA 16bit Relative card address; local system address of a card, dynamically
suggested by the card and approved by the host during initialization.

DSR 16bit |Driver Stage Register; to configure the card’s output.drivers.

CsD 128bit |Card Specific Data; Information about the card operation conditions.

SCR 64bit SD Configuration Register; Information about the SD Memory Card's
Special Features capabilities

OCR 32bit  |Operation conditions register.

SSR 512bit |SD Status; Information about the card proprietary features.

OCR 32bit |Card Status; Information about.the card status.

18
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7. PHYSICAL DIMENSION

Dimension: 15mm (L) x 11mm (W) x 1mm (H)

&ll
Alg =— = r=—2- All
~ .
|
|
( N P - B3
--_d__‘__d-f"'--} J —I-| -
Reserved for Future Use L 5 Al
BIS
oo ™
F=jH]
(=0 A\ N
o o2 AL CRGTY
—kd ‘ 2 i
=
L 1 \ #
I |--—. AL A -H\:ﬁ I
: ‘-.'I 8l
1 - I|
g k - |
Al
. H15
J- r

im L4 {
v —"1 : S

- |
1L A T~
- A
- -I =]
VIEW A o /_
- |
_~,\_L
{ﬂ‘ll'ﬁ-\.?_,f'"f"
SuRTACC
oy
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Common Dimensions

Symbol Min Nom Max Note
A 10.90 11.00 11.10
Al 9.60 9.70 9.80
A2 - 3.85 - Basic
A3 7.60 7.70 7.80
A4 - 1.10 - Basic
A5 0.75 0.80 0.85
A6 - - 8.50
A7 0.90 - -
A8 0.60 0.70 0.80
A9 0.80 - -
Al0 1.35 1.40 1.45
All 6.50 6.60 6.70
Al2 0.50 0.55 0.60
Al3 0.40 0.45 0.50
B 14.90 15.00 15.10
Bl 6.30 6.40 6.50
B2 1.64 1.84 2.04
B3 1.30 1.50 1.70
B4 0.42 0.52 0.62
B5 2.80 2.90 3.00
B6 5.50 - -
B7 0.20 0.30 0.40
B8 1.00 1.10 1.20
B9 - - 9.00
B10 7.60 7.90 8.00
B11 1.10 1.20 1.30
B12 3.60 3.70 3.80
B13 2.80 2.90 3.00
B14 8.20 - -
B15 - - 6.20
C 0.90 1.00 1.10
c1 0.60 0.70 0.80
c2 0.20 0.30 0.40
c3 - - 0.15
D1 1.00 - -
D2 1.00 - -
D3 1.00 - -
R1 0.20 0.40 0.60
R2 0.20 0.40 0.60
R3 0.70 0.80 0.90
R4 0.70 0.80 0.90
RS 0.60 0.80 0.90
R6 0.60 0.80 0.90
R7 29.50 30.00 30.50
R10 - 0.20 -
R11 - 0.20 -
R17 0.10 0.20 0.30
R18 0.20 0.40 0.60
R19 0.05 - 0.20
R20 0.02 - 0.15

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M-1994
2. Dimensions are in millimeters.

3. Coplanarity is additive to C1 Max. thickness

20
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8. ORDERING INFORMATION

Capacity MPN(Class 10) MPN (Class 6)
1GB FDMMO001G-C60
2GB FDMMO002G-C60
4GB FDMMO004G-CAO
8GB FDMMO08G-CAO
16GB FDMMO016G-CAO
32GB FDMMO032G-CAO
64GB FDMMO064G-CAOQ

128GB FDMM128G-CAQ
256GB FDMM256G-CAQ

21
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Revision History

Revision Release Date Description
1.0 2013/12 First release
1.1 2014/04 Add new configuration
1.2 2014/04 Modify temperature range
1.3 2014/05 Modify configuration
1.4 2014/05 Modify power consumption
1.5 2014/05 Add note in Temperature and Humidity
1.6 2014/06 Modify Absolute Maximum Rating
1.7 2015/03 Add new configuration and Ordering Information
1.8 2017/04 Update Environmental Specifications
Update Product-Overview, Specifications and Ordering
1.9 2017/07
information:
2.0 2020/03 Update Ordering Information
2.1 2020/10 Update Product specification and ordering information.
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