A— Industrial CompactFlash® Card 2000PIus {iCF2000+)

1. Introduction

The Industrial CompactF lash® 2000Plus Memory Card (iCF2000+) products provide high capacity
solid-state flash memory that electrically complies with the Personal Computer Memory Card International
Association (PCMCIA) ATA (PC Card ATA) standard. (In Japan, the applicable standards group is JEIDA.) The
CompactFlash® and PCMCIA cards support True IDE Mode that is electrically compatible with an IDE disk drive.
The original CF form factor card can be used in any system that has a CF slot. Designed to replace traditional
rotating disk drives, Industrial CompactF lash®  2000Plus Memory Cards are embedded solid-state data
storage systems for mobile computing and the industrial work place. These Industrial CompactFlash® feature an
extremely lightweight, reliable, low-profile form factor.

Industrial CompactF lash®™ 2000Plus (iCF2000+) supports advanced PIO (0-4), Multiword DMA (0-2), Ultra DMA
(0-2) transfer modes, multi-sector transfers, and LBA addressing.

2. Features

The Industrial ATA products provide the following system features:
* (Capacities: 32MB, 64MB, 128MB, 256MB, 512MB, 1GB, 2GB, 4GB and 8GB
*» Fully compatible with CompactFlash® specification version 2.1
* Fully compatible with PC Card Standard Release 8.0
* Fully compatible with the IDE standard interface
* Three access mode
- PC Card Memory Mode
- PC Card I/O Mode
- True IDE Mode
* High reliability based on the internal ECC (Error Correction Code) function
*  +3.3VA5V single power supply operation
*  Support Auto Stand-by and Sleep Mode.
*  Support transfer modes: PIO(0-4), Multiword DMA (0-2) and Ultra DMA(0-2)
= MTBF = 3,000,000 hours
= Minimum 10,000 insertions
*  Shock: 30G, Vibration: 1500G
*  Write Endurance: 1GB: 27 years (@ 10GB/Day erase/write cycles

* R/W performance:
- 32MB, 64 MB, 128 MB, 256MB: Read: 10MBytes/s, Write: 6MBytes/s

- 512MB, 1GB, 2GB, 4GB, 8GB: Read: 20Mbytes/s, Write: 11Mbytes/s
* Operating temperature range:

- Standard Grade: -10°C ~+70°C

- Industrial Grade: -40°C ~ +85°C
*  Storage temperature range:

- Standard Grade: -25°C ~+85°C

- Industrial Grade: -40°C ~ +85°C
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3. Pin Assignment

See Table 1 for iCF2000+ pin assignments.

Table 1: ICF2000+ Pin Assignments

PC Card Memory Mode PC Card /O Mode True IDE Mode
Pin No. Name I{e] Pin No. Name I{e] Pin No. Name I{s]
1 GND 1 GND 1 GND
g B]ik] o] 2 D03 o] 2 B]ik] o]
3 D04 o] 3 D04 o] 3 D04 o]
4 B]iIf] o] 4 i o] 4 Bl o]
g D0& [{e] g D0g o] g D0& o]
B D07 o] B oo7 o] B D07 o]
7 -CE1 | 7 -CE1 | 7 -C50 |
8 A10 | 8 A10 | 8 Aot |
g -CE | g -0E | g -ATA SEL |
10 ADg | 10 A04 | 10 Ang? |
11 ADg | 11 Adg | 11 A08° |
12 AD7 | 12 A7 | 12 ADT? |
13 Yee 13 VT 13 Jiele:
14 ADG | 14 ADg | 14 AR |
15 ADS | 18 AD5 | 18 A5 |
16 A4 | 16 A4 | 16 an4 |
17 AD3 | 17 AD3 | 17 ADF |
18 i | 18 ADZ | 18 AD2 |
19 A1 | 19 A1 | 19 A1 |
20 AD0 | 20 A0 [ 20 A0 |
21 oo o] 21 ooa o] 21 ooa o]
22 D01 o] 22 001 o] 22 oot o]
23 D02 [{e] 23 ooz o] 23 Doz o]
24 WP 0] 24 -I0IS 16 0] 24 -lOCS16E 0]
25 -CO2 o] 25 -CD2 0] 25 -CD2 o)
26 -CO1 0] 26 -CD1 0] 26 -CO1 o]
27 o1’ fie} 27 o171’ o] 27 o1’ Fje]
28 012! fie] 28 o1z o] 28 o2 Fie}
29 o3 Vo] 29 D13 o] 29 D13 Vo]
a0 D14’ o] an D14’ 10 a0 D14 o]
e D15 e} a1 015’ o] 3 018’ Fje}
a2 -CEZ | 3z -CE? | 32 -C51" |
33 51 o] 33 W51 O 33 W51 O
-IORD7
34 -IORD 34 -IORD 34 HSTROBE
-HOMARDY®
35 IOV | 35 - OV | 35 L |
STOP®*
36 ANE | 36 SWE | 36 SWE |
37 READY 0] a7 -IREQ 0] a7 INTRO 0]
38 pjele: 38 VT 38 pjele:
el -CSEL® | ag -CSEL® [ el -CSEL |
40 52 0 40 52 O 40 52 0]
41 RESET | 41 RESET | 41 -RESET |
ICROY!
42 SWBIT o] 42 AMAIT o 42 -DOMARDY® 0]
DSTROBE
43 -INPACK, o] 43 -INPACK, O 43 DMARG O
44 REG | 44 -REG | 44 -DMACK? |
45 BvDZ 0] 45 -SPKR 0] 45 -DASP o]
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46 BvD1 0 46 -STSCHG 9] 46 -PDIAG 10
47 Dog' 0 47 Dog' s} 47 Dog' 110
48 Dog' He 48 Dog' e} 48 Dog' He)
48 D10’ L} 48 D1’ [ie] 48 D10’ Lo}
50 GHD 50 GMD 50 GMND

Mote:

13 These signals are required only for 16 bit accesses and not required when installed in 8 bit systems. Devices should allow for 3-state
signals not to consume current.

2)  Thesignal should be grounded by the host.

3)  Thesignal should be tied to VCC by the host.

4)  Themodeis optional for CF+ Cards, but required for CompactFlash® Storage Cards.

5)  The -CBEL signal is ignored by the card in PC Card modes. However, because it is not pulled up on the card in these modes, #t should
not be left floatng by the host in PC Card modes. In these modes, the pin should be connected by the host to PC Card A25 or
grounded by the host.

8)  IfDMA operations are not used, the signal should beheld high or tied to VCC by the host. For proper operation in older hosts: while
DMA operations arenct active, the card shall ignore this signal, including a floating condition

7y Bignal usage in True IDE Mode except when Ultra DMA mode protocol is active.

8y Bignal usage in True IDE Mode when Ultra DMA mode protocol DA Write 15 active.

9y Bignal usage in True IDE Mode when Ultra DIMA mode protocol DA Read 15 active.
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4. Pin Description

Table 2 describes the pin descriptions for iCF2000+

Table 2: iICF2000+ Pin Description

Pin Mo. Pin Name [18] Mode Description
g, 10, 11, These address lines along with the -REG signal are used to select the following: The 11O
12, 14, 15, REEam port address registers within the CompactFlash Storage Card or CF+ Card, the memary
16, 17, 18, All-a0 e mapped port address registers within the CompactFlash Storage Card or CF+ Card, a byte
19,20 iore in the card's information structure and its configuration contral and status registers.
g, 10, "
12, 14, 14, PC Card s : :
A10 -AD This signal is the same as the PC Card Memory Mode signal.
16, 17, 18, 10 Mode
149,20
In True |IDE Mode, only A[2:0] are used to select the one of eight
18,18, 20 A2 —AD TR registers in the Task File, the remaining address lines should be
Made grounded by the host.
PC Card
BN W emary This signal is asserted high, as BVD1 is naot suppoarted.
Maode
This signal is asserted lowi to alert the host to changes in the READY and Write Protect
46 fie} PC Card
-STSCHG O Mode states, while the /O interface is configured. Its use is controlled by the Card configuration

and Status Register.

True IDE Inthe True IDE Mode, this input / output is the Pass Diagnostic signal in the Master / Slave

-POIAG
Wode handshake protocol.
PC Card
BvD2 W emary This signal is asserted high, as BVDZ is naot suppoarted.
Mode
45 p—— [fle} PC Card This line is the Binary Audio output from the card. If the Card does not support the Binary
) /O Mode Audio function, this line should be held negated.
BAEE True IDE Inthe True IDE Mode, this input/output is the Disk Active/Slave Present signal in the
i Mode Master/Slave handshake protocol.
PC Card These Card Detect pins are connected to ground on the CompactFlash Starage Card ar
W emary CF+ Card. They are used by the host to determine that the CompactFlash Storage Card or
Wode CF+ Card is fully inserted into its socket.
26,25 -CD1, -CD2 8] PC Card
This signal is the same for all modes.
1/ Mode
True IDE D -
This signal is the same for all modes.
Maode
These input signals are used hoth to select the card and to indicate to the card whether a
PC Card byte or @ word operatian is being performed. -CEZ2 always accesses the odd byte of the
-CE1,-CEZ W ermary ward. -CE1 accesses the even byte or the Odd byte of the word depending on AD and
Mode -CEZ. A multiplexing scheme hased on A0, -CE1, -CEZ2 allows 8 hit hosts to access all data
on DO-D7.
7,32 PC Card o . .
-CE1,-CEZ This signal is the same as the PC Card Memory Made signal.
11O Mode
In the True IDE Made, -C30 is the chip select for the task file registers while -C31 is used to
B True IDE select the Alternate Status Register and the Device Caontrol Register.
) 2 Mode While -OM ACHK is asserted, -C50 and —C31 shall be held negated and the width of the
transfers shall be 16 bits.
PC Card o . .
M This signal is not used for this made, but should be connected by the host to PC Card A28
emo
i or grounded by the host.
Muode
a9 ot PC Card This signal is not used for this made, but should be connected by the host to PC Card A28

{3 Made or grounded by the haost.

e This internally pulled up signal is used to configure this device as a Master or a Slave when
rue

- configured in the True IDE Mode. When this pin is grounded, this device is configured as a
ode

Master. When the pin is open, this device is configured as a Slave.
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FC Card These lines carry the Data, Commands and Status infarmation between the host and the
31, 30, 29, W emary contraller. D00 is the LSE of the Even Byte of the Word. D08 is the LSE of the Odd Byte of
28, 27, 48, M ade the Ward.
48, 47, 6, 8, | D15-D00 fie} PC Card - ) )
4.3 2 73, e This signal is the same as the PC Card Memory Made signal.
22, True IDE In True IDE Mode, all Task File operations ocour in byte mode an the low order bus O[7:0]
Wode while all data transfers are 16 bit using D[15:0].
PC Card
W emary Ground.
Maode
1,80 GMD - PC Card o :
1O Mode This signal is the same for all modes.
True IDE o _
e This signal is the same for all modes.
PC Card
-IMPACK, W ermary This signal is not used in this made.
Maode
The Input Acknowledge signal is asserted by the CompactFlash Starage Card or CF+ Card
PC Card when the card is selected and responding to an /2 read cycle at the address that is on the
AHRRES | Mode address bus. This signal is used by the host to contral the enable of any input data buffers
hetween the CompactFlash Storage Card or CF+ Card and the CPLL
This signal is a DMA Request that is used for DMA data transfers between host and device.
It shall be asserted by the device when it is ready to transfer data to ar from the host. For
43 o Multhword OM A transfers, the direction of data transfer is controlled by -IORD and -13WR.
This signal iz used in a handshake manner with -OMACK, .2, the device shall wait until the
host asserts -OMACK befare negating OMARQ, and reasserting DM ARG if there is more
Trie DE data ta transfer. DMARQ shall not be driven when the device is not selected. YWhile a DMA
O ARG operation is in progress, -CS0 and —C31 shall be held negated and the width of the
Mode transfers shall be 18 hits. If there is no hardware support for OMA mode in the host, this
output signal is not used and should not be connected at the hast. In this case, the BIOS
must repart that OMA mode is nat supported by the host so that device drivers will not
atternpt OM A mode. A host that does nat support OMA made and implements bath
PCMC1A and True-DE modes of operation need not alter the PCMCIA mode connectians
while in True-1DE made as long as this does not prevent proper operation in any made.
PC Card
W emary This signal is not used in this made.
-ICRD Mode
BE Card Thisis an {0 RFead strobe generated by the host. This signal gates /O data onto the bus
from the CompactFlash Storage Card or CF+ Card when the card is configured to use the
O Mode I/C interface.
In True IDE Mode, while Ultra DMA made is nat active, this signal has the same function as
oRD in PC Card 110 Mode.
34 In True |IDE Made when Ultra DA mode OMA Read is active, this signal is asserted by the
-HOMARDY host ta indicate that the host is read to receive Ultra OM A data-in bursts. The haost may
True IDE negate -HODMARDY to pause an Ultra DM A transfer.
Mode
In True IDE Mode when Ultra OMA mode DMA Wite is active, this signal is the data out
HSTROBE strobe generated by the host. Bath the rising and falling edge of HSTROBE cause data to
he latched by the device. The host may stop generating HSTROBE edges to pause an
Ultra DMA data-out burst.
PC Card
35 - OWR M emary This signal is not used in this made.
Maode
The I/ Write strobe pulse is used to clock 1O data on the Card Data bus into the
PC Card CormpactFlash Storage Card or CF+ Card contraller registers when the CompactFlash
AR I Wade Storage Card or CF+ Card is configured to use the /0 interface. The clocking shall ocour
on the negative to positive edge of the signal (trailing edge).
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In True |DE Mode, while Ultra OMA mode protocol is not active, this signal has the same

-l OWE True IDE function asin PC Card /2 Mode. When Ultra OMA made protocal is supported, this signal
Mode must be negated before entering Ultra DMA mode protocol.
SToP In True |DE Mode, while Ultra OMA mode protocol is active, the assertion of this signal
causes the termination of the Ultra DMA burst,
PC Card This is an Qutput Enable strobe generated by the hostinterface. It is used to read datafrom
-OE W emary the CompactFlash Storage Card or CF+ Card in Memory Maode and to read the CIS and
Wode configuration registers.
g PC Card o ) ) . .
-OE In PC Card /0 Mode, this signal is used to read the CIS and configuration registers.
11O Mode
-ATA SEL ;\I’ﬂr;JSEIDE To enable True IDE Made this input should be grounded by the hast.
In Memaory Mode, this signal is set high when the CompactFlash Storage Card or CF+ Card
i= ready to accept a new data transfer operation and is held lowwhen the card is busy. At
power up and at Reset, the READY signal is held low (busy) until the CampactFlash
PC Card Storage Card or CF+ Card has completed its power up or reset function. Mo access of any
READY W ermary type should be made to the CompactFlash Storage Card or CF+ Card during this time.
Wode Mote, however, that when a card is powered up and used with RESET continuously
disconnected ar asserted, the Reset function of the RESET pin is disabled. Conseguently,
2 the continuous assertion of RESET from the application of power shall not cause the
READY signal to remain continuously in the busy state.
BE Card |/Q Operation — After the CompactFlash Storage Card or CF+ Card has been canfigured far
-IREG 110 operation, this signal is used as -Intemupt Reguest. This line is strobed |owto generate
o Mode a pulse mode interrupt ar held low far a level mode intermupt.
INTRQ ;\I’ﬂr;JSEIDE In True IDE Mode signal is the active high Interrupt Request to the host.
PC Card This signal is used during Memory Cycles ta distinguish between Commeon Memary and
W ermary Register (Attribute) Memary accesses. High for Comman Memaory, Low for Attribute
-REG Wode Mermary.
PC Card
O Made The signal shall also he active (low) during /D Cycles when the [/ address is on the Bus.
a4 This iz a OMA Acknowdedge signal that is asserted by the host in response to DMARC to
initiate OMA transfers. While DMA operations are nat active, the card shall ignore the
-OMACHK signal, including a floating condition. If OM A operation is not supported by a True
-O A T e D5 IDE Mode anly haost, this signal should be driven high or connected to WV CC by the host. A
iade host that does not support DM A maode and implements both PCMCIA and True-IDE modes
of operation need nat alter the PCMCIA mode connections while in True-IDE made as lang
as this does nat prevent proper operation all modes.
The CompactFlash Storage Card or CF+ Card is Reset when the RESET pin is high with
the following important exception: The host may leave the RESET pin open or keep it
PeCam continually high fram the application of power without causing a continuous Reset of the
RESET M emary . - -
card. Under either of these conditions, the card shall emerge from power-up having
Mo completed an initial Reset. The CompactFlash Storage Card or CF+ Card is also Reset
el when the Soft Reset bit in the Card Configuration Option Register is set.
RESET R This signal is the same asthe PC Card Memary Made signal.
1/C Mode
-RESET ;\I’ﬂr;JSEIDE Inthe True IDE Mode, this input pin is the active low hardware reset from the host.
PC Card
W ermary +3%, +3.3 Y power.
Maode
13,38 VCC PC Card o )
O Made This signal is the same for all modes.
True IDE o .
This signal is the same for all modes.
Muode
PC Card Yoltage Sense Signals. -v31 is grounded on the Card and sensed by the Host so that the
33,40 ST, -WE2 W ermary CompactFlash Storage Card or CF+ Card ClS can be read at 3.3 volts and V32 s
Waode reserved by PCMCIA for a secondary voltage and is nat connected on the Card.
FPC Card o .
This signal is the same for all modes.
1/ Mode
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True IDE o _
This signal is the same for all modes.
Maode
FC Card . . . .
The WWAIT signal is driven low by the CompactFlash Storage Card or CF+ Card to signal
SAAIT W ermary ) o
ol the host to delay completion of a memory or YD cycle that is in progress.
ode
PC Card o _ _
ST This signal is the same as the PC Card Memory Maode signal.
1/C Mode
|CRDY In True IDE Made, except in Ultra DM A modes, this output signal may be used as I[ORDY.
42 In True IDE Mode, when Ultra DA made OMA Wiite is active, this signal is asserted by
-DOMARDY the host to indicate that the device is read to receive Ultra DM A data-in bursts. The device
e ne may negate -DOMARDY to pause an Ultra OMA transfer.
W ad
o In True IDE Made, when Ultra DMA mode DMA Wit is active, this signal is the data out
S TROEE strobe generated by the device. Bath the rising and falling edge of DSTROEBE cause datato
he latched by the host. The device may stop generating DSTROBE edges to pause an
Ultra DMA data-out burst.
PC Card This is a signal driven by the host and used for strobing memory wiite data to the registers
W ermary aof the CaompactFlash Storage Card or CF+ Card when the card is configured in the memary
Maode interface mode. Itis also used for writing the configuration registers.
36 SWE PC Card o i " ) ) )
In PC Card /0 Mode, this signal is used for writing the configuration registers.
1/ Mode
True IDE In True |DE Mode, this input signal is not used and should be connected to WCC by the
Maode hast.
PC Card Mermary Made — The CompactFlash Storage Card or CF+ Card does not have a write
WP M emary protect switch. This signal is held low after the completion of the reset initialization
Mode sequUence.
4 SR /0 Ciperation — When the CompactFlash Starage Card or CF+ Card is configured for 11O
arn
-QIE16 1O Mad Ciperation Fin 24 is used forthe -I/0 Selected is 16 Bit Paort (-1Q1S16) function. & Low signal
ode
indicates that a 16 bit or odd byte only operation can be performed at the addressed port.
s True IDE In True |IDE Mode this output signal is asserted low when this device is expecting a waord
) Mode data transfer cycle.
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5. Specifications

9.1 CE and FCC Compatibility

iCF2000+ conforms to CE requirements and FCC standards.

5.2 RoHS Compliance

iCF2000+ is fully compliant with RoHS directive.

5.3 Environmental Specifications

5.3.1 Temperature Ranges

Operating Temperature Range:
- Standard Grade: -10°C to +70°C
- Industrial Grade: -40°C to +85°C
Storage Temperature Range:
- Standard Grade: -25°C to +85°C

- Industrial Grade: -40°C to +85°C

9.3.2 Humidity

Relative Humidity: 10-95%, non-condensing

5.3.3 Shock and Vibration

Table 3: Shock\ibration Test for iCF2000+

Reliability Test Conditions Reference Standards
YWibration THzto2kKHz 59,3 axes |EC B8-2-6
Mechanical Shock Duration: 10ms, 50 g, 3 axes |EC B8-2-27
DOrop Unit Froma heightof 1.5 m |IEC BE-2-32

5.3.4 Mean Time between Failures (MTBF)

Table 4 summarizes the MTBF prediction results for various iCF2000+ configurations. The analysis was

performed using a RAM Commander™ failure rate prediction.

Failure Rate: The total number of failures within an item population, divided by the total number of life

units expended by that population, during a particular measurement interval under stated condition.

Mean Time between Failures (MTBF): A basic measure of reliability for repairable items: The mean
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particular measurement interval under stated conditions.

Table 4: iCF2000+ MTBF

Product Condition MTBF (Hours)

jCF2000+ Telcordia 5R-332 GB, 25°C =3,000,000

54 Mechanical Dimensions

Mechanical Dimension: 42.80/36.40/3.30mm (W/T/H)

Figure 1: Mechanical Dimension of iCF2000+
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5.9 Electrical Specifications
5.5.1 Absolute Maximum Ratings

Table 5: ICF2000+ Maximin Absolute Ratings

Item Symbol Rating Unit

DC Power Supply oo - Was N3~+55 W
Input voltage Win Wee-0.3 ~ Wppt0.3 W
Cuutput voltage Woaur Wee-0.3 ~ Wppt0.3 W
Commercial: -10 ~ +70 i

Ciperating Termperature Ta
Industrial: -40 ~ +35 i
Commercial: -25 ~ +85 i

Storage Temperature Tar
Industrial: -40 ~ +85 2ty

Table 6: Schmitt Trigger Pin
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Pin Mame 10L (mA) Dir
PinHOE, PinHWE, PinHICR, PinHI G 12 | CMOS Level Pull-up 75K (SCHMITT)
Input voltage 12 | CMOS Level Pull-up 78K (SCHMITT)
Cutput voltage 12 | CMOS Level (SCHMITT)

5.5.2 DC Characteristic

Table 7: ICF2000+ DC Characteristic

Yalue
Item Symbol Unit
Min Standard Max
Power Supply YT 30 3 36 iy
Power Supply YT 30 3:3 36 iy
Power Supply YCC30 SR Fa 36 i
Temp Junction Termperature Temp -10 L 115 Y
Input lowvoltage WL 0.3 ¥op iy
Input high valtage Wi 0.7 Yoo i
Schmitt trigger negative gaing threshold voltage W 04 1:2 iy
Schmitt trigger positive going threshold voltage W i) 23 i
Cutput low valtage Wl 04 i
Cuutput high wvaltage Yon 24 iy
Input pull-up resistance Fru 40 75 190 KO
Input pull-down resistance Fro 40 75 190 (549
Input leakage current Lin -10 +1 10 [WES
Tri-state output leakage current Loz -10 +1 10 [y
9.5.3 Timing Specifications
5.5.3.1 Attribute Memory Read Timing Specification
Attribute Memory access time is defined as 300ns. Detailed timing specs are shown in Table 8.
Table 8: Attribiite Memory Read Timing
Speed Version 300ns
Item Symbol |IEEE Symbol Min (ns) Max (ns)

Fead cycle time to(R) LAWAY 300

Address accesstime talA) jraxtiey 300

Card enahle access time ta({CE) tELGY 300

Cuutput enable access time ta(oE) tGLCY 150

Cuutput disable time fram CE tdis(CE) tEHGE 100

Cutput disable time fram OB tdis(OE) tGHGY 100

Address setup time tsufA) tAWGEL 30

Cutput enahle time from CE ten(CE} tELGING ]

Cuutput enahle time from OE ten{CE) tGLENL ]

Diata walid from address change twlA) LA a

Mote: Alltimes are m nanoseconds. Dout signifies data provided by the CompactFlash Storage Card or CF+ Card tothe system The -CE

signal or both the -OF signal and the -“WE signal shall be de-asserted between consecutive cycle operations.
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An

-REG

-CE

-OE

Dout

Figiire 2: Attribute Memory Read Timing Diagram

» tc(R) .
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[ e |l TV(A)
»| ta(CE)
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-l | 1a(0F) |
ten(0E) | g g | |- tdis{OE)

5.5.3.2 Configuration Register (Attribute Memory) Write Timing Specification

The Card Configuration write access time is defined as 250ns. Defined timing specifications are shown in

Table 9.

Table 9: Configuration Register (Attribiute Memory) Write Timing

Speed Version 250ns
ltem Symbol |IEEE Symbol Min (ns) Max (ns)
Wiite cycle time tofW) LANWAY 2450
Wiite pulse width b WE) tALyAH 250
Address setup time tsuiA) AWML a0
Witite recovery time trec{\WE] tAMAR an
Data setup time for WE tsu(D-WWEH) tonAH an
Data hold time th(D) AN DK 30

Mote: All times are in nanoseconds. Din signifies data provided by the systemn to the CompactFlash storage card or CF+ card.

Figure 3: Configuration Register (Attribiute Memory) Write Timing Diagram
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-WE

-CE

-0OE

Din

5.5.3.3 Common Memory Read Timing Specification

tc{W)
tSUA) g - trec(WE) g | -
— ~ tw(WE) =
tsu(D-WEH) -t _:-"_ | g t(D)
£LL Dpatain Valid A

Table 10: Common Menmory Read Timing
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Item Symbol |IEEE Symbol Min (ns) Max (ns)
Cutput enable access time ta(oE] TG 125
Cuutput disable time fram OB tdis(CE) tGHGE 100
Address setup time tsuiA) AW GEL a0
Address hold time th{A) tGHAX 20
CE setup befare OE tsu(CE) tELGL a
CE hold following OE th(CE) tGHEH 20
Wit delay falling from OE tWWT-CE]) tGELATY 35
Diata setup forwait release BT TERAATH 1]
Wait width tirme ba(WT) HATLWTH 350 (3000 for CF+)

Mote: The mazinum load on -WATT 15 1 LSTTL with 50 pF total load. All times are in nanoseconds. Dout signifies data provided by the
CompactFlash Storage Card or CF+ Card to the system. The SWATT signal may be ignored if the -OE cycle to cycle time 15 greater
than the Wait Width time The Max Wait Width time can be determined from the Card Information Structure. The Wait Width

time meets the PCMCIA specification of 12ps but is intentionally less mn this specification.

Figiire 4: Cormmon NMemory Read Timing Diagrani

An b
l— tsu(A) rd—p thiA)
-REG
CE
-CE ‘k ppieect B! tn(CE)
2 ta(QE) oy
-OE N o
I twWiWT)
WAIT r" 5
tv(WT-OE) WWT) —p BASOR
Dout

5.5.3.4 Common Memory Write Timing Specification

Table 11: Coninon Menory Write Timing

Item Symbol |IEEE Symbol Min (ns) Max (ns})
Diata Setup before WE tsu{CWEH) oA an
Data Hold following WE th({D) M DX 30
WE Pulse Width b WE) AL AYH 150
Address Setup Time tsufA) AWML 30
CE Setup hefare WE tsu(CE) tELWL i]
Wihte Recovery Time trec{WWE) EAM AR an
Address Hald Time th{A) tGHAX 20
CE Hold following WE th({CE) tGHEH 20
Wit Delay Falling from WE WAT-VE) ALY 35
WE High from Wait Release BWT tATHWVWH i]
Wait Width Time BT BATLWTH 350 (3000 for CF+)

Mote: The mazimum load on -WAIT 15 1 LETTL with 50 pF tctal load. All times are in nanoseconds. Din signifies data provided by the
systemn to the CompactFlash Storage Card. The -“WAIT signal may be ignored if the -WE cycle to cycle time is greater than the
Wait Width time The Max Wait Width time can be determined from the Card Information Structure. The Wait Width time meets
the PCMCLA specification of 12psbut is intentionally less in this specification.

Figiire 5: Comimon Memory Write Timing Diagram
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Din

&jﬁhqm

tsulA)
th(CE)
4\k—> tsu(CE)
trec{W E)
tw (WE)
\‘\ //
b twwm sl
_/}1—.- tv{wm)
E i
NS tsu(D-WEH) th(D)

5.9.3.5 /O Input (Read) Timing Specification

Din Valid

Table 12: /0 Read Timing

Item Symbol |IEEE Symbol Min (ns}) Max (ns)
Data Delay after IORD tel{| ORD]) HGLCY 100
Data Hold following | ORD th({lORD) HGH G 0
|ORD Width Tirme twf{| ORD) tIGLIGH 165
Address Setup before |CRD tsuAl ORO) taYIGL 70
Address Hold following [ORD thA(IORD) HGHAK 20
CE Setup before IORD tsuCE(IORD) tELIGL 5
CE Hold following ICRD thCE(IORD) tIGHEH 20
REG Setup before |ORD tsUREG(ICRD) tRGLIGL 5
REG Hold following [ORD thREG( ORD) tGHRGH 0
INPACK Delay Falling from [ORD tef NPACK(IORD) HGLIAL 0 45
INPACK Delay Rising from |ORD tedr NPACK{ ORD) tiGHIAH 45
|CI1516 Delay Falling from Address telfl OIS B(ADR) tAVISL 35
|C1516 Delay Rising from Address tedrl QIS 16(ADR) tAVISH 35
Wait Delay Falling from |ORD AT ORD) HGLWTL 35
Data Delay from Wait Rising (AT tATHCR a
Wait Width Time t(WT) tATLWTH 350 (3000 for CF+)

Mote: The Maximum load on -WATT, -INPACE and -IOIZ16 is 1 LSTTL with 50 pF total load. All times are in nanoseconds. Minimurm
time from -WATT high to -IORD high 15 O nsec, but runirmum TORD width shall still be met. Dout signifies data provided by the
CompactFlash Storage Card or CF+ Card to the systern Wait Width time meets PCMCIA specification of 12ps but 15 intentionally

less inthis spec.

Figure 6: I/0 Read Timing Diagrant

An >
P tsu(A) <4 thiA)
-REG
-CE —\k—p tsu(CE) 1W
=5 ta(OE) 5
-OE Y La
| twiWT)
- >
-WAIT
-, )
t(WT-OE) WWT) —p] e [ tdis(COE)
Dout
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Table 13: I/0 Write Timing

Item Symbol |IEEE Symbol Min (ns) Max (ns)
Diata Setup before |CWR tsuflCOWWE tOIAH g0
Data Hold following |CWWR th{l OWR) thAHDK 30
ICWR Width Time b [ OVAR) thALIVWH 165
Address Setup before |CWH tsud (1 CWAWED tAWIWL 70
Address Hold following |OWR tha(IOWR) HWHAK 20
CE Setup hefare |OWWH tsuCE(IOWR) tELIVL 5
CE Hold following ICWR thCE(IOWR) thAHEH 20
REG Setup before |OWR tsUREG (| OWWR) tRGLIVWL 5
REG Hold following [OWR thREG({ICWWR) thMWHRGH 0
|CI516 Delay Falling from Address telfl OIS1B(ADR) tAVISL 35
|C1516 Delay Rising from Address tedrl QIS 16(ADR) tAVISH 35
Wait Delay Falling from |CWR AT (IR tALWYTL 35
[CWWR high from Wait high tedrl VR (WT) AT IVWH 0
Wait Width Time BT tATLWTH 350 (3000 for CF+)

Note: The maxzimum load on -WATT, INPACE, and -IOIS161s 1 LSTTL with 50 pF total load, All times are in nanoseconds. Minirmum
time from -WATT high to -IOWE high is 0 nsec, but minimurm -IOWER. width shall still be met. Din signifies data provided by the
systern to the CompactFlash Storage Card or CF+ Card, The Wait Width time meets the PCMCIA specification of 12 psbut is

intentionally less m this specification.

Figure 7: 1/0 Write Timing Diagram

An <

| 1SUAIOWR) —p| thA(IOWR)
REG —\| P> tsUREG{IOWR) | “thREGIOWR)
cE le—-| tsUCE(IOW R) <—>| AncE(OWR)
o 1 tw(IOWR)
N ¢ / tdrl01S 16{ADR)
Lo1s18 tsullOWR) Lg h

tdf0 IS16(ADR)
warr i
» = th{lOWR)
tdWTIIOWR) tanowRw T} [ -

Din Din V' alid

5.5.3.7 True IDE PIO Mode Read/Write Timing Specification

Figtire 8: Read/Write Timing Diagram, PIO Mode
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ADDR valid
(HAB[2:0], CS0-, CS1-)

HIOR-HIOW- —— / \ —

Write Data
(HDB[15:0])

Read Data
(HDB[15:0])

10CS16-

IORDY

IORDY

IORDY

Table 14: Read/Write Timing Specifications, PIO Mode 0-4

PIO timing parameters Mode 0 Mode 1 Mode 2 Mode 3 Mode 4

ta Cycle time (min.) 600 383 240 180 120
t Address valid to HIOR-HICWE setup (min.) 70 al 30 a0 28
tz HIOR-HICWE 16-bit (min.) 165 125 100 80 70
tai HICOR-HICAWWE recavery time (min.) - - - 70 25

HICWE data setup (min.) B0 45 30 30 20
ty HICWE data hald (min.) 30 20 15 10 10

HIOR- data setup (min.) 50 35 20 20 20
ta HIOR- data hold (min.) 5 5 5 5 5
ta. HIOR- data tri-state (max.) 30 30 30 30 30
tr Address valid to [OC516- assertion (max.) a0 al 40 nia nia
ta Address valid to [OC516- released (max.) g0 45 a0 na na
ty HIOR-HICWE to address valid hold 20 15 10 10 10
tro Fead data valid to | CROY active (min.) a a a a a
ta |ORDY setup time 35 35 35 35 35
tg IORDY pulse width (max.) 1250 1250 1250 1250 1250
te |OROY assertion to release (max.) 3 3 a a a

5.5.3.8 True IDE Multiword DMA Mode Read/Write Timing Specification

Figtire 9: Read/Write Timing Diagram, Multivword DIVIA Mode
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t [
CS0-, CS1- —Aﬂ M

DMARQ —

- t]_ —

DMACK-

HIOR-HIOW-

Read Data
(HDB[15:0])

Write Data
(HDB[15:0]) !

Table 15: Read/Write Timing Specifications, Multiword DIVIA Mode 0-2

Multiword DMA iming parameters Mode 0 Mode 1 Mode 2

ta Cycle time {min.) 430 180 120
to HIOR-HICWE assertion width (min.) 215 80 70
te HIOR- data access (max.) 180 g0 a0
tr HIOR- data hold (rmin.) 5 5 5

ts HIOR-HICAWWE data setup (min) 100 a0 20
ty HICWE data hold (min.) 20 15 10
t DMACK to HIOR-HICWE setup (min.) 0 0 0

ty HIOR-HICWE to DMACK hold (min.) 20 5 5

tkr HICR- negated width (min.) a0 a0 25
L HICWE negated width (min.) 215 a0 25
tip HIOR- to DMARC delay (masx.) 120 40 35
tyy | HIOWE to DMARC delay (max.) 40 40 35
th CS1-, CS0- valid to HIOR-HICW- 50 30 25
ty CS1-, CS0- hold 15 10 10
tz DM ACK- 20 25 25

5.5.3.9 True IDE Ultra DMA Mode Read/Write Timing Specification

Figure 10: Ultra DMA Mode Data-in Burst Initiation Timing Diagram
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DMARQ
(device) /A
“""' ty —
DMACK-
(host)
—m t - —b*- tFS
sTop \ AcK B trap
(host) ’
- tFS —_—
4*‘ t el —
HDMARDY et ACK ENV
(host) " | tZAD
DSTROBE szﬂn‘r‘_'[/
(device)
tovs e Tpyy
HDB[15:0] AT AVAVAVAVAVL VA
0K XXXOOXXXXX
™ tack [*

HAB[2:0]. W\
Cs0-, C51- \/K\>\>\>\ PO(\: h

Figire 11: Ultra DMA Node Data-out Burst Initiation Timing Diagramn:

DMARQ /
(device) /)
) tUI
DMACK- /
(host) f
_..| t -— 1
STOP 7 ALk BN A
(hosty . F \
tziorDY t =
DDMARDY \ /
(device) /
tary o—
ACK
HSTROBE i
{host) d
tovs ’._.a—»l tovh
HDB[15:0] o :— OO e M DL R A A O VAV YA "\/ f‘ NN
U o AR FIRR, XOOONNX

HAB[2:0].
€80-, c81-

Figure 12: Sustained Ultra DIVIA Mode Data-in Burst Timing Diagrant
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t!(.‘\'(.‘

tl B

DSTROBE
(device)

HDE[15:0]
(device)

DSTROBE —

{host) 4
L lL'H tL,b 4 Ji » tLJH 1:LJ::i are tLJH
.‘ tl’lHl", tl')ﬂll'f t|'|HI|'f tl’)ﬂll", " t'f—ll",
HDB[15:0] ™ YAV AV AV AV B VAVAVAVAVAVAV VLY
{host) AAAAAAAA  ARAAAAAAA
Figure 13: Sustained Ultra DMA Mode Data-out Burst Timing Diagram
4 lzr_'rc o
+ te e e
+ taren ul
HSTROBE 3 y "
(host) % b '
toug T tris tron
[D\J,Ht—b‘ — —n—a‘ — —n—u‘
lL"f'I e tI:'\‘SIC‘ tIIJ‘r"EIC' l:“ﬂ n
HDB[15:0] LA WA RVAVAYS
(host) A LA KAA
HSTROBE 7
(device) /
HDB[15:0]
(device)
Table 16: Timing Diagram, Ultra DMA Mode 0-2
Mode 0 Mode 1 Mode 2
Ultra DMA timing param eters
Min. Mazx. Min. Max. Min. Max.
ticve Typical sustained average two cycle time 240 E 160 = 120 =
Cycle time allowing for asymmetry and clock variations
teve 14 = 75 = 55 =
(from STROEBE edge to STROEBE edge)
Twa cycle time allawing for clock variations (fram rising
treve edge to next rising edge or from falling edge to next i - 146 - 17 -
falling edge of STRCEE)
tos Diata setup time (at recipient) 15 - 10 - 7 -
ton Diata hold time (at recipient) 5 - ] - a -
Diata walid setup time at sender (from data bus being
tovs 70 - 48 - 34 -
valid untl STRCOEE edge)
Diata walid hald time at sender from STROBE edge
towm B = g s g -
until data may become invalid)
First STRCOEBE time (for device to first negate
tes 0 230 0 200 0 170
DSTROEE from STOF during a data in burst)
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L Lirnited interlock time 0 150 0 150 0 150
tau Intedack time with minimum 20 - 20 - 20 -
tu Unlimited interlock time 1] - a - a -
taz Maximum time allowed for output drivers to release
(from being asserted or negated) ) 1 ) i ) i
tzan Minimum delay time required for output drivers to 20 - 20 - 20 -
tora assert or negate (from released state) i # i - a -
teny Ervelope  time (from DMACK: to STOP  and
20 70 20 70 20 70
HOMARDY- during data out burst initiation)
tsp STROBE to DMARDY time ( if DMARDY- is negated
hefare this long after STROBE edge, the recipient shall - a0 - 30 - 20
receive na mare than one additional data ward)
tres Ready-to-final-STROBE time (no STROBE edges shall
be sent this long after negation of OMARDY-) ) i ) o ) -
trp Feady-to-pause time (time that recipient shall wait to o ] 5 ) - ]
initiate pause after negating OMARDY-)
tiorovz Pull-up time befare allowing [OROY to be released - 20 - 20 - 20
troroy Winimurm time device shall wait before driving [ORDY 0 & 0 = 0 =
tack Setup and hold times for OMACK- (before assertion or
20 - 20 = 20 z
negation)
tss Time from STROBE edge to negation of OMARC or
50 50 - 50 -
assertion of STOP (when sender terminates a burst)
5.6 Supported IDE Commands
iCF2000+ supports the commands listed in Table 17.
Table 17: IDE Commands
Command Name Command Code
Check Power Mode 98H or ESH
Execute Device Diagnostic a0H
Erase Sector COH
Flush Cache ETH
Format Track 50H
|dentify Device ECH
Idle 97H or E3H
|dle immediate 45H arETH
Initialize Device Parameters 91H
NOP 00H
Fead Buffer E4H
Read DA C8H
Fead Long Sector 22Hor23H
Fead Multiple C4H
Fead Sector(s) 20H ar 21H
Fead YWerify Sector(s) 40H ord1H
Fecalibrate 1%H
Fequest Sense 03H
Security Disable Password FEH
Security Erase Prepare FaH
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Security Erase Unit FaH
Security Freeze Lock Fah
Security Set Password F1H
Security Unlack F2H
Seek TXH
Set Features EFH
Set Multiple Mode CEBH
Set Sleep Mode 99H or EfH
Standbry A6H or EZH
Standby Immediate 94H or EOH
Translate Sectar 87H
White Buffer E&H
Wite DA CAH
Witite Long Sector EaH
Wikite Multiple CaH
Witite Multiple without Erase COH
Witite Sector(s) 30H or 31H
Witite Sector(s) without Erase 38H
Wite Verify 3CH
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