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F-240 SERIES — INDUSTRIAL CFAST™ CARD WITH SATA INTERFACE

1 Features

e Highly-integrated memory controller '55
o SATA Rev 2.6 - 3Gbit/s (1.5Gbit/s compatible)
o max. UDMA6 MDMA2, PIOy, supported
o Hardware BCH-code ECC

A

(2ubit correction per double sector or
6bit per sector)
o Fix drive configuration
e Small form factor: . g o
o CompactFlash card sized Solid State Drive (SSD) o~ @
with SATA interface ™
o 42.8mm X 36.4mm X 3.3mm (max. 3.6mm) §
e 7+17 pin (SATA+power) CFast connector =
e 3.3V * 5% power supply
e Very low Power, typical 250mA in transfer operation (CFAST Power level o)
e (Fast PHYSLP supported (<20 mA)
e Activity and SATAlink LED output at LED1 and LED2 pin
e write protect at connector 101 pin
e Special features
o S.M.A.R.T. support with additional vendor information,
interpretation with Swissbit life time monitoring tool
o TRIM command
o NCQ queue depth 32
o HPA (Host protected area)
o Security mode feature set
o LBA48 command set
o hostinitiated power management requests
o write protection with vendor command
e Wear Leveling: active wear leveling of static and dynamic data
The wear leveling assures that dynamic data as well as static data is balanced evenly across the
memory. With that the maximum write endurance of the device is guaranteed.
e Read disturb management (refresh data when flash often read)
e High reliability
o Best available SLC NAND Flash technology
o Designed for embedded market
o MTBF > 2,500,000 hours
o Data reliability: <1 non-recoverable error per 10™ bits read
o Number of connector insertions/removals: >10,000
e High performance
o Up to 300MBI/s burst transfer rate in SATA Il - 3.0Gb/sec
o Sustained Write performance: up to 100MB/s  (ychannel)
o Sustained Read Performance: up to 130MB/s  (ychannel)
e Available densities
o 2GByte up to 64GByte (SLC NAND Flash)
e 2 Temperature ranges
o Commercial Temperature range 0 ... +70°C
o Industrial Temperature range -40 ... +85°C
e Life Cycle Management
Controlled BOM
RoHS compatible
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3 Order Information

3.1 Available Standard part numbers
FIX / SATA Il UDMA6, MDMA2, P10

Density | Part Number

F-240 Series CFast Card

2GB SFCA2048HgBV4ATO-t-MS-2y6-STD
4GB SFCA4096HgBV4ATO-t-MS-2y6-STD
8GB SFCA8192HgBV4TO-t-DT-2y6-STD
16GB SFCA16GBHgBV4TO-t-QT-2y6-STD
32GB SFCA32GBHgBV4TO-t-NC-2y6-STD
64GB SFCA64GBHgBVATO-t-NC-2y6-STD

Table 1: Standard temperature product list

g= depends on product generation (currently g=2)

t= Temperature “C" commercial (0°c — +70°C) "1" industrial (-40°C — +85°()
y= depends on firmware generation

3.2 Offered OEM options

e (Customer specified drive size and drive geometry (C/H/S — cylinder/head/sector)

e (ustomer specified drive ID (Strings)

e Preload service (also drive images with any file system)

[ ]
Swissbit AG Swissbit reserves the right to change products or specifications without notice. Revision: 0.90
Industriestrasse 4
(H-9552 Bronschhofen www.swissbit.com F-240_data_sheet_CA-HxBV_Rev090
Switzerland industrial@swissbit.com Page 5 of 55

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

suwiissbit®

4 Product Specification

The CFAST™ card is a small form factor non-volatile memory drive which provides high capacity data storage. It
has a standard CFAST connector with SATA and power/control part. The card works at a supply voltage of 3.3V.
The drive with the SATA interface operates in Mode 2.0 (1.5 or 3.0 Gb/s burst).

With an adapter (e.g. Swissbit CFAST Adapter) the drive behaves as a standard SATA disk drive.

The adapter can be mounted in Swissbit 2.5'" SSD housing.

The drive has an internal intelligent controller which manages interface protocols, data storage and retrieval as
well as hardware BCH-code Error Correction Code (ECC), defect handling, diagnostics and clock control.

The wear leveling mechanism assures an equal usage of the Flash memory cells to extend the life time.

The hardware BCH-code ECC allows to detect and correct 2grandom bits per double sector or 6 random bits per
sector (depending on the flash type).

The drive has a voltage detector and a powerful power-loss management feature to prevent data corruption
after power-down.

The specification has been realized and approved by the ATA/ATAPI-8 specification.

The system highlights are shown in Table 2 ...Table 9.

Related Documentation

CFAST specification 1.1 (www.compactflash.org)

Serial ATA International Organization: Serial ATA Revision 2.6 (www.serialata.org)

Serial Transport Protocols and Physical Interconnect (ATA/ATAPI-8 to ATA/ATAPI-5) (www.t13.0rg)
Electronic Industries Alliance (www.eia.org)

4.1 Physical description

The CFAST™ card contains a flash controller and Flash memory modules. The controller interfaces with a host
system allowing data to be written to and read from the Flash memory modules.

The CFAST™ card is offered in a Compact Flash size package with a standard CFAST connector with a 7-pin SATA
connector and a 17-pin power and control connector with 15 pins. Figure 6 and Figure 7 show CFAST™ card
dimensions and connector location.
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4.2 System Performance
Table 2: System Performance

System Performance Typ. Max. Unit
Data transfer Rate (SATA burst (1.5 or 3.0Gb/s)) 150 Or 300 300 MBI/s
2GB oL preliminary
Sustained Sequential Read 4...16GB 108 preliminary
128kB Block size @ 32...64GB TBD preliminary
2GB 37 preliminary MBIs
Sustained Sequential Write 4...16GB 46 preliminary
128kB Block size @ 32...64GB TBD preliminary
2GB 33 preliminary
Sustained Sequential Read 4...16GB 33 preliminary
kB Block size @ 32...6L,GB TBD preliminary
2GB 9 preliminary MEg
Sustained Sequential Write 4...16GB 3.7 preliminary
kB Block size @ 32...6L,GB TBD preliminary
2GB 9 preliminary
. 4...16GB 7.6 preliminary
Sustained Random Read s
KB Block size @ 32...64GB 6.4 preliminary MBIs
2GB 0.16 preliminary
Sustained Random Write 4...16GB 0.13 preliminary MB/s
kB Block size @ @ 32...64GB 0.10 preliminary
2GB 0.76 preliminary
4...16GB 0.63 preliminary
Trimmed Random Write ) @ 32...64GB TBD preliminary .
kB Block size

1. All values refer to Toshiba Flash chips in UDMA5 mode (SATA 3.0Gbit/s) with Sequential write/read test (256 sectors
multiple commands) and sequential and random write/read test (8 sectors multiple commands).Sustained Speed
depends on flash type and number, file/cluster size, and burst speed.

2. The typical random write speed values are really random access across the whole drive. Random write speed values
in file systems are much larger.
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4.3 Environmental Specifications

4.3.1 Recommended Operating Conditions
Table 3: Recommended Operating Conditions

Parameter Value
Commercial Operating Temperature 0°(C to 70°C
Industrial Operating Temperature -40°C to 85°C
Power Supply VCC Voltage 3.3V +10%
Table 4: Current consumption (1)
Current Consumption (type) 3.3V Unit
Read (typ/max) 170/200

rite (typ/max) 180/200 A
Idle Mode (typ/max) 85/100 m
PHYSLP mode <20

1. All values are typical at 25° C and nominal supply voltage and refer to 8GByte CFAST card at SATA Il interface.

4.3.2 Recommended Storage Conditions

Table 5: Recommended Storage Conditions
Parameter Value
Storage Temperature -50°C to 100°C

4.3.3 Shock, Vibration, and Humidity
Table 6: Shock, Vibration, and Humidity

Parameter Value

Humidity (non-condensing) 85% RH 85°C, 1000 hrs (JEDEC JESD22, method A101-B)
Vibration 20G Peak, 10...2000Hz

Shock 1500G, 0.5ms duration, half sine wave

4.4 Physical Dimensions

Table 7: Physical Dimensions

Physical Dimensions Unit
Length 36.4%0.1
Width 42.8+0.1 mm
Thickness 3.6%0.1
Weight (typ.) 10 g

4.5 Reliability

Table 8: System Reliability and Maintenance (1)
Parameter Value
MTBF (at 25°C) > 2,500,000 hours
Insertions/Removals > 10,000
Data Reliability <1 Non-Recoverable Error per 10™* bits Read
Data Retention 10 year (JESD47)

1. Dependent on final system qualification data.

4.6 Drive geometry / CHS parameter
Table 9: CFAST card capacity specification

Capacity | Default_cylinders | Default_heads Default_sectors Sectors_drive Total addressable capacity
_track (Byte)
F-240 Series
2GB 3,970 16 63 4,001,760 2,048,901,120
4GB 7,732 16 63 7,793,856 3,990, 454,272
8GB 15,498 16 63 15,621,984 7,998,455,808
16GB 16,383%) 16 63 31,277,056 16,013,852,672
32GB 16,383*) 16 63 62,586,880 32,044,482,560
64GB 16,383*) 16 63 125,304,832 64,156,073,984

*) The CHS access is limited to about 8GB. Above 8GB the drive must be addressed in LBA mode.
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5 Electrical interface

5.1 Electrical description

The CFAST CARD is connected with a standard 7 pin SATA connector and a standard 15 pin SATA power connector.
The signal/pin assignments and descriptions are listed in Table 10.
"".

k §7 S

-." l"-,II II|I
\ Bottom side \

I syl i AN
X m—— \

T 0 o O 0T O T T T 0T T T T T T 0

Top side
Table 10: Pin Assighment, name, and description
Pin Signal Name Description
S1 SGround Signal Ground
S2 A+ + Differential Device Receive signal
S3 A- - Differential Device Receive signal
Sy SGround Signal Ground
S5 B- - Differential Device Transmit signal
S6 B+ + Differential Device Transmit signal
S7 SGround Signal Ground
PC1 (DI *) Card detect in
PC2 Ground Power Ground
PC3...PC6 TBD not used
PC7 Ground Power Ground
PC8 LED1 LED output for device activity (driven low)
PC9 LED2 LED output for SATA link indication (driven low)
PCio 101 WP Write protect input (low active)
PCn...PC12 102...3 not used
PC13...PCI4 3.3V Device power 3.3V
PC15...PC16 Ground Power Ground
P17 (DO *) Card detect out

*) (DI This pin is connected to (DO and to the card controller.

If CDI is not driven by the host, it should be connected to GND (see section 5.4 )
It can be used for PHYSLP functionality (see section 5.4 )

Swissbit AG
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5.2 Electrical Specification

Table 11 and Table 12 define the DC Characteristics of the CFAST card. Unless otherwise stated, conditions are:

e Vec=33V*5%

e 0°Cto +70°C
The current is measured by connecting an amp meter in series with the Vcc supply. The meter should be set to
the 2A scale range, and have a fast current probe with an RC filter with a time constant of 0.1ms. Current
measurements are taken while looping on a data transfer command with a sector count of 128. Current
consumption values for both read and write commands are not to exceed the Maximum Average RMS Current
specified in Table 12.

Table 11: Absolute Maximum Conditions

Parameter Symbol Conditions
Input Power VCC -0.3V to 3.6V
Table 12: Input Power write and read

Mode Maximum Average RMS Current Conditions
SATA Il 250mA B .
SATA | 220mA 4o... +85 °(

5.3 LED and 10-pins

LED1 is the DASP signal and is held low for every command and is not driven in idle mode.
LED2 is the SATA link indicator and is driven low, if the SATA is connected and active.

LED1 and LED2 pin is driven low and only pulled up weakly. So this pin can be tied low by the host without
accidental current through these pins. The LED pins can be used to display the function of the card.

The LED1 and LED2 pins could drive up to 10mA directly for an LED with serial resistance to 3.3V. It is
recommended to use an LED driver circuit.

Figure 1: Examples for recommended LED driver circuits, but not necessary
+

- + +
RZ .~
< c (o]
{J
Rz~
=
L RIZ
‘C,_\_-‘
Ri< T
' T
= T
— ' T1 Dy
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Signa O
Input -Activity
J g  LED Driver
s T o2
= Y S e
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101 pin is the write protect pin.
If this pin tied low, the card is write protected and rejects all write commands.
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5.4 Card detection and PHYSLP functions with CDI and CDO pin

5.4.1 General
The CFast card connector contains two signals, (DI and (DO. These signals enable two functions:

a. Card Detect. This function enables the host to detect when the card is fully inserted. For example, the
host may wish to power up the card only after it is inserted, or turn on an LED when the card is properly
inserted.

b. PHYSLP. This function is a CFast power management protocol which may be invoked when the SATA
connection is in Slumber mode. Please see the CFast specifications for a complete description. The
purpose of this function is to enable the device to turn off the SATA PHY completely, saving power. The
host may turn off its own PHY when invoking this function.

Swissbit F-2xo support Card detect and PHYSLP functionality
This section explains recommended methods for the host to interface with the card so that the card will not be
damaged, and to ensure compatibility between the card and the host regarding the above described functions.

5.4.2 Connection when the host uses the Card Detect functionality only
The host needs to take into account the following restrictions:
a. (Dl and CDO are shorted together on the CFast card.
b. The card may not have Vcc connected directly to CDI or to CDO.
(The newest F-2xo0 cards have a serial resistor between (DI and controller)
The (DI — CDO signal on the F-2x0 card is connected to a card controller input pin.
The card doesn't actively drive the (DI or (DO signals.

o N

Based on the above, the following is recommended:
a. (DI will be connected to Gnd.

b. (DO will be connected to an input port on the host controller.

¢. (DO will be connected to a pull-up resistor on the host. The value of the resistor is calculated so that the
voltage drop across the resistor when the card (DO is connected and (DI is not connected will not exceed
0.4V. The leakage current of the card controller is up to 1uA. As an example, if the host controller
leakage is also 1uA, the pull-up resistor may have a value of up to 200KQ . It is recommended that the

pull-up resistor value will be as high as possible in order to have no effect on the card controller and to
conserve power.

See Figure 2
Figure 2: CFast connection for Card Detect functionality only

Host Electronics

 — Vcec
Host
Controller PuII-up
nput resistor,
100KOhm to
Gnd only 200 KOhm
N col CDO
CFast card
Input | |nternal connection
only (optional)
Controller
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5.4.3 Connection when the card uses the Card Detect functionality and the PHYSLP functionality

The circuit is modified when PHYSLP is intended to be used. (DI is connected to an active LVCMOS level output
port on the host controller.
The same restrictions as in the previous section apply.
Based on the above, the following is recommended:
a. (DI will be connected to a host controller output port.

b. (DO will be connected to an input port on the host controller.
¢c. (DO will be connected to a pull-up resistor on the host. The value of the resistor is calculated so that the
voltage drop across the resistor when the card (DO is connected and (DI is not connected will not exceed
0.4V. The leakage current of the card controller is up to 1uA. As an example, if the host controller
leakage is also 1uA, the pull-up resistor may have a value of up to 200KQ2 . It is recommended that the
pull-up resistor value will be as high as possible in order to have no effect on the card controller and to
conserve power.
d. During normal operation CDI will, by default, be driven by the host controller to a logic LOW level. This
enables Card Detect functionality, the same as in section 5.4.2 .
When a card supports the PHYSLP functionality, SATA is in Slumber mode, and the host wants to put the
card into PHYSLP mode, the host will
1. Disregard the (DO input port.
2. Drive (DI to a logic HIGH level
e. In case the Card Detect functionality is required while in the PHYSLP power mode, there is a mechanism
described in the CFast specification. This mechanism consists of pulsing (DI to logic LOW for a period of
less than 2 milliseconds, and sampling (DO while CDI is at logic LOW. The CFast specification specifies
that a (DI pulse going to logic LOW of less than 2 milliseconds will not affect the device PHYSLP state.

See Figure 3.

Figure 3 - CFast connection for Card Detect and PHYSLP functionality

Host Electronics

Vcc
Host
Output Contoller Pull-up
only Input resistor,
Orﬁ’l 100KOhm to
y 200 KOhm
CDI CDO
CFast card
INPUt | |nternal connection
only (optional)
Controller
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5.5 Power Management

See the SATA specification for more information on SATA PHY power modes.

SATA PHY power modes affect only the SATA PHY, not the device power status. PHYSLP mode can be used by the
host to relatively quickly minimize (and restore) PHY power. It may also be used to further reduce CFast device
power after the host has sent commands to put the CFast device in a low power device state.

A device's ability to support PHYSLP mode is indicated in Identify Drive Word 161 (CFast Specific Support).

5.5.1 PHYSLP protocol overview

If the host and device support PHYSLP mode the following protocols shall be used to enter and exit PHYSLP
mode.

To enter PHYSLP mode the protocol is:
a) The host shall send a request for the card to enter the SATA PHY Slumber mode. See the SATA
specification for more information.
b) After the CFast PHY has gone into Slumber power mode, the host shall deassert CDI.
¢) The host and the device shall power down their respective PHYs retaining calibration information.
d) After deasserting (DI and entering PHYSLP mode, the host may assert (DI for a period of less than one
millisecond to check for device presence.

To exit PHYSLP mode the protocol is:
a) The host shall assert (DI. The CFast card shall not respond to (DI assertions of less than two milliseconds.
b) The host and the device shall power up their respective PHYs into SATA PHY Slumber mode.
The device shall send a SATA COMWAKE signal to begin the SATA defined slumber to PHYRDY sequence (see section
“"Power-0n Sequence State Machine" in the SATA specification).

Figure 4: PHYSLP entry timing diagram Figure 5: PHYSLP exit timing diagram
Host
executes
SATA
Host puts Host executes
commands Host  Hostpuls PHY back Host Phy
to put device deasserts Y :HF into Initialization State
into Slumbder col pg:;‘rpd% f;‘m Host re- SLUMBER Machine sequence
power mode asserts CDI power mode specified by SATA
-------- 12 mS min-—----
10 ”"S.q{ }-—1[1 ms max—){ .10 ms--*{
max max
> >
10 ms 10mS 5 n1S__+____1G ms
™ max T ™ max T max max
_ _ Device puts  Device Device execuies
Device goes Device puts PHY back _ ISSUBS  Device Ph
info SATA PHY into i cvire
Stmber complote into COMWAKE  |nitialization State
SLUMBER Machine sequence
power mode power down power mode specified by SATA
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6 ATA command description

This section provides information on the ATA commands supported by the CFAST card. The commands are issued
to the ATA by loading the required registers in the command block with the supplied parameter, and then
writing the command code to the register.

ATA Command Flow

DDMAIlo: DMA_in State This state is activated when the device receives a DMA data-in command or the
transmission of one or more data FIS is required to complete the command. When in this
state, the device shall prepare the data for transfer of a data FIS to the host.

Transition DDMAIo:1 When the device has the data ready to transfer a data FIS, the device shall transition to
the DDMAI1: Send_data state. Transition DDMAIo:2 When the device has transferred all of
the data requested by this command or has encountered an error that causes the
command to abort before completing the transfer of the requested data, then the device
shall transition to the DDMAI2: Send_status state.

DDMAI: Send_data This state is activated when the device has the data ready to transfer a data FIS to the
host. When in this state, the device shall request that the Transport layer transmit a
data FIS containing the data. The device command layer shall request a Data FIS size of
no more than 2,048 Dwords (8KB).

Transition DDMAI1:1 When the data FIS has been transferred, the device shall transition to the DMAOIo:
DMA_in state.

DDMAI2: Send_status This state is activated when the device has transferred all of the data requested by the
command or has encountered an error that causes the command to abort before
completing the transfer of the requested data. When in this state, the device shall
request that the Transport layer transmit a Register FIS with the register content as
described in the command description in the ATA/ATAPI-6 standard and the | bit set to

one.
Transition DDMAI2:1 When the FIS has been transmitted, the device shall transition to the Dlo: Device_idle
state.
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For reasons of backward compatibility some commands are implemented as 'no operation’ NOP.
Table 13 summarizes the Drive command set with the paragraphs that follow describing the individual
commands and the task file for each.

Table 13: ATA Command Set®

Command Code FR(1) SC(2) SN(3) | CY(5:4) | DH(6) |LBA(5:3)
Check Power Mode Esh or 98h D

Data Set Management 06h YY D YY
Execute Drive Diagnostic 90h D

Flush cache E7h D

Flush cache Ext EAh D

Format track 50h Y Y Y Y
Identify Drive ECh D

Idle E3h or 97h Y D

Idle Immediate E1h or 95h D

Media Lock DEh D

Media Unlock DFh D

NOP ooh D

Read Buffer Exh D

Read DMA (8 Y Y Y Y Y
Read DMA Ext 25h YY D YY
Read FPDMA Queued 60h Y Y Y Y D Y
Read Multiple Cyh Y Y Y Y
Read Multiple Ext 29h YY D YY
Read native max address F8h D

Read native max address Ext 27h D

Read Sector(s) 20h Y Y Y Y Y
Read Sector(s) Ext 2) 24h YY YY YY D YY
Read Verify Sector(s) 4oh or 41h Y Y Y Y Y
Read Verify Sector(s) Ext 42h YY YY YY D YY
Recalibrate 1Xh D

Security Disable Password F6h D

Security Erase Prepare F3h D

Security Erase Unit Fyh D

Security Freeze Lock Fsh D

Security Set Password Fih D

Security Unlock F2h D

Seek 7Xh Y Y Y Y
Set Features EFh Y D

Set max address Foh Y Y Y Y Y
Set max address Ext 37h YY YY YY D YY
Set Multiple Mode (6h Y D

Set Sleep Mode E6h or 99h D
S.M.A.R.T. Boh Y Y Y D

Stand By E2h or 96h D

Stand By Immediate Eoh or 94h D

Write Buffer E8h D

Write DMA CAh or (Bh Y Y Y Y Y
Write DMA Ext 35h YY YY YY D YY
Write FPDMA Queued 61h Y Y Y D Y
Write Multiple (5h Y Y Y Y Y
Write Multiple Ext 39h YY YY YY D YY
Write Sector(s) 30h Y Y Y Y Y
Write Sector(s) Ext 34h YY YY YY D YY
Write Verify 3Ch Y Y Y Y Y

1. FR = Features Register (1), SC = Sector Count Register (2), SN = Sector Number Register (3), (Y = Cylinder
Registers (5:4),
DH = Drive/Head Register (6), LBA = Logical Block Address Mode Supported (see command descriptions for
use),
Y — The register contains a valid parameter for this command. For the Drive/Head Register Y means both the
Drive and head parameters are used.
YY - registers must be written twice for 48bit LBA commands
D - only the Drive parameter is valid and not the head parameter C — the register contains command
specific data (see command descriptors for use).

2. To read out the higher and lower byte of the 16bit registers bit7 of the Device Control Register (write to
Alternate status register) must be set to 1 or 0, respectively.
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6.1 Check Power Mode (98h or Esh)

This command checks the power mode.

suwiissbit®

Issuing the command while the Drive is in Standby mode, is about to enter Standby, or is exiting Standby, the
command will set BSY, set the Sector Count Register to ooh, clear BSY and generate an interrupt.
Issuing the command when the Drive is in Idle mode will set BSY, set the Sector Count Register to FFh, clear BSY

and generate an interrupt.

Table 14 defines the Byte sequence of the Check Power Mode command.

Table 14: Check Power Mode

Task File Register 7 | 6 | 5 | 4 | 3 ] 1 0
COMMAND 98h or E5h
DRIVE/HEAD nu | nu [ nu | D | nu
CYLINDER HI nu
CYLINDER LOW nu
SECTOR NUM nu
SECTOR COUNT nu
FEATURES nu

6.2 Data Set Management (06h) TRIM

This 48-bit command is optional for ATA devices. The DATA SETMANAGEMENT command is not part of any feature

set.

The DATA SET MANAGEMENT command provides information for device optimization (e.g., file system

information).
See Table 15 for the DATA SET MANAGEMENT command inputs.

Table 15: Data Set Management

register write previous current
Task File Register 15:8 7 | 6 | 5 | L | 3 | 2 | 1 | o
COMMAND nu 06h
DRIVE/HEAD nu nu L nu Transport Reserved
dependent
LBA High Reserved
LBA Mid Reserved
LBA Low Reserved
SECTOR COUNT 15:8 [ 7:0 Number of 512-byte blocks to be transferred; the value of zero is reserved.
FEATURES Reserved | TRIM

Currently this command is specified only for the TRIM command.
Currently only one 512-byte block can be transferred with one command (see Identify Device word 169).
Detailed information about the TRIM command is available in the ATA/ATAPI Command Set-2 (ACS-2) at

www.t13.0rg

6.3 Execute Drive Diagnostic (90h)
This command performs the internal diagnostic tests implemented by the Drive.
The Drive bit is ignored and the diagnostic command is executed by both the Master and the Slave with the

Master responding with the status for both devices.
Table 16 defines the Execute Drive Diagnostic command Byte sequence. The Diagnostic codes shown in Table 17

are returned in the Error Register at the end of the command.

Table 16: Execute Drive Diagnostic

Task File Register 7 | 6 | s | 4w | 3 2 1 0

COMMAND 90h

DRIVE/HEAD nu | nu | nu | D | nu
CYLINDER HI nu
CYLINDER LOW nu
SECTOR NUM nu
SECTOR COUNT nu
FEATURES nu
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Table 17: Diagnostic Codes

Code Error Type

o1h No Error Detected

02h Formatter Device Error

03h Sector Buffer Error

ogh ECC Circuitry Error

os5h Controlling Microprocessor Error

6.4 Flush Cache (E7h)

This command causes the drive to complete writing data from its cache. The drive returns status with RDY=1 and
DSC=1 after the data in the write cache buffer is written to the media. If the drive does not support the Flush
Cache command, the drive shall return command aborted.

Table 18: Flush Cache

Task File Register 7 | 6 | 5 | | 3 | 2 1 0

COMMAND E7h

DRIVE/HEAD nu | nu | nu | D ] nu
CYLINDER HI nu
CYLINDER LOW nu
SECTOR NUM nu
SECTOR COUNT nu
FEATURES nu

6.5 Flush Cache Ext (EAh) 48bit LBA

This command causes the card to complete writing data from its volatile cache into non-volatile memory. The
BSY bit shall remain set to one until all data has been successfully written or an error occurs. The card returns
status with RDY=1 and DSC=1 after the data in the write cache buffer is written to the media. If the Compact
Flash Storage Card does not support the Flush Cache Ext command, the Compact Flash Storage Card shall return
command aborted. See Table 19 for the DATA SET MANAGEMENT command inputs.

Table 19: Flush cache Ext

register write previous current
Task File Register 15:8 7 | 6 | s | 4 | 3 [ 2 | 1 | o
C(OMMAND - EAh
DRIVE/HEAD - 1 | 1 ] 1 ] Drive | Reserved
LBA High nu nu
LBA Mid nu nu
LBA Low nu nu
SECTOR COUNT nu nu
FEATURES nu nu

An unrecoverable error encountered while writing data results in aborting the command and the Command
Block registers contain the 48 —bit sector address of the sector where the first unrecoverable error occurred.
Subsequent FLUSH CACHE EXT commands continue the process of flushing the cache starting with the first sector
after the sector in error.

This command is used by the host to request the device to flush the write cache. If there is data in the write
cache, that data shall be written to the media. The BSY bit shall remain set to one until all data has been
successfully written or an error occurs.

6.6 Format track (50h)

This command writes the desired head and cylinder of the selected drive with a vendor unique data pattern
(typically FFh or ooh). To remain host backward compatible, the CompactFlash™ Storage Card expects a sector
buffer of data from the host to follow the command with the same protocol as the Write Sector(s) command
although the information in the buffer is not used by the CompactFlash™ Storage Card. If LBA=1then the number
of sectors to format is taken from the Sec Cnt register (0=256). The use of this command is not recommended.
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Table 20: Format track

Task File Register 7 | 6 | 5 Y I | 1 | o
COMMAND 50h
DRIVE/HEAD nu L nu D H[3:0] or LBA[27:24] of the starting

sector/LBA
CYLINDER HI Cylinder[15:8] or LBA[23:16] of the first sector/LBA
CYLINDER LOW Cylinder[7:0] or LBA[15:8] of the first sector/LBA
SECTOR NUM nu
SECTOR COUNT Sector Count (LBA only)

FEATURES nu

6.7 Identify Device (ECh)

The Identify Device command enables the host to receive parameter information from the Drive. This command
has the same protocol as the Read Sector(s) command. Table 21 defines the Identify Device command Byte
sequence. All reserved bits or Words are zero.

Table 22 shows the definition of each field in the Identify Drive Information.

Table 21: Identify Device

Task File Register 7 | 6 | s | 4 | 3 ] 2 1 0
COMMAND ECh
DRIVE/HEAD nu | nu [ nu | D | nu
CYLINDER HI nu
CYLINDER LOW nu
SECTOR NUM nu
SECTOR COUNT nu
FEATURES nu
Table 22: Identify Device Information
A‘évé)rr:ss D\f:fuugt ;3:::'5 Data Field Type Information
0 og5Ah* 2 Standard Configuration FIX (optional 848Ah for removable)
1 XXXXh 2 Default number of cylinders (obsolete)
2 0000h 2 Reserved
3 00XXh 2 Default number of heads (obsolete)
L 0000h 2 Obsolete
5 0200h 2 Obsolete
6 XXXXh 2 Default number of sectors per track (obsolete)
7-8 XXXXh L Number of sectors per Drive (Word 7 = MSW, Word 8 = LSW)
9 0000h 2 Obsolete
10-19 aaaa 20 Serial number in ASCII (right justified)
20 0002h 2 Buffer type (dual ported multi-sector) retired
21 0001h 2 Buffer Size in 512byte increment (obsolete)
22 ooouh 2 Reserved
23-26 YYYY* 8 Firmware revision in ASCII. Big Endian Byte Order in Word
27-46 YYYY* 40 Model number in ASCII (right justified (“SFCAXXXXHXBVXXX~X~XX-XXX-XXX")
47 8001h 2 Maximum number of sectors on Read/Write Multiple command
48 0000h 2 Double word not supported
49 oFooh* 2 Capabilities with DMA, LBA, I0RDY supported
50 4001h 2 Capabilities
51 0200h 2 PIO data transfer cycle timing mode 2
52 0000h 2 Obsolete
53 0007h 2 Field validity (Bytes 54-58, 64-70, 88)
5L XXXXh 2 Current numbers of cylinders (obsolete)
55 XXXXh 2 Current numbers of heads (obsolete)
56 XXXXh 2 Current sectors per track (obsolete)
57-58 XXXXh L Current capacity in sectors (LBAs)(Word 57 = LSW, Word 58 = MSW) (obsolete)
59 o010Xh* 2 Multiple sector setting (can be changed by host).
60-61 XXXXh A Total number of sectors addressable in LBA Mode
62 0000h 2 Single Word DMA transfer not implemented
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