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CF220I -
CompactFlash Card

Description

Transcend’s CF220I is a high speed industrial
Compact Flash Card with high quality flash memory

assembled on a printed circuit board.

CompactFlash® Industrial Grade
CF2201
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Dimensions
A 36.40 +0.150 1.43 + 0.005
B 4280+ 0.100 1.69+ 0.004
C 3.30 £ 0.100 013+ 0.004
D 0.62 £ 0.070 0.02 + 0.002

Features

Compliant with CF 6.0 specification with LBA48 support
RoOHS compliant

Single Power Supply: 3.3V+5% or 5V+10%

Operating Temperature: -40°C to 85°C

Storage Temperature: -55°C to 100°C

Humidity (Non condensation): 0% to 95%

Built-in BCH ECC (Error Correction Code) functionality

and global wear-leveling algorithm to ensure data transfer

Operation Modes:
PC Card Memory Mode
PC Card 10 Mode
True IDE Mode
True IDE Mode supports:
Ultra DMA Mode 0 to 5 (Ultra DMA mode 5 must
supply with 3.3V)
Multi-Word DMA Mode 0 to 4
PIO Mode O to 6
True IDE Mode: Fixed Disk (Default)
PC Card Mode: Fixed Disk (Default)

Durability of Connector: 10,000 times
MTBF: 3,000,000 hours (in 25°C)

e Support Global Wear-Leveling, Static Data Refresh,

Early Retirement, and Erase Count Monitor functions to

extend product life
* Support S.M.A.R.T (Self-defined)

* Support Security Command

e Compliant with CompactFlash, PCMCIA, and ATA

standards

« Advanced Power Shield to prevent data loss in the event

of a sudden power outage (optional for 8G,16G)
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Ordering Information
Part Number Interface Transfer Mode Disk Type
Ultra DMA mode 0~5
True IDE mode Multi-Word DMA Mode 0~4 Fixed Disk (Default)
TS128M~16GCF220I PIO Mode 0 ~ 6
PC Card mode (PCMCIA) |80ns, 100ns, 120ns, 250ns Fixed Disk (Default)
C.H.S Table
Capacity C H S Physical Capacity
128MB 246 16 63 126,959,616 bytes
256MB 493 16 63 254,435,328 bytes
512MB 987 16 63 509,386,752 bytes
1GB 1974 16 63 1,018,773,504 bytes
2GB 3949 16 63 2,038,063,104 bytes
4GB 7899 16 63 4,076,642,304 bytes
8GB 15798 16 63 8,153,284,608 bytes
16GB 16383 15 63 16,039,018,496 bytes

*Note: FAT format for <4GB, FAT32 format for 4GB

Endurance
Model P/N Tera Byte Write
TS128MCF220I 5.5 TBW
TS256MCF220I 5.5 TBW
TS512MCF220I 11 TBW
TS1GCF220I 22 TBW
TS2GCF220I 44 TBW
TS4GCF220I 88 TBW
TS8GCF220I 176 TBW
TS16GCF220I 354 TBW
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Performance
Model P/N Read (MB/s) Write (MB/s) |Random Read (MB/s)| Random Write (MB/s)
TS128MCF220I 39.43 8.615 10.60 0.178
TS256MCF220I 39.23 8.657 10.19 0.182
TS512MCF220I 20.79 7.637 8.139 0.338
TS1GCF220I 20.85 13.75 6.382 0.237
TS2GCF220! 20.57 22.45 6.308 1.091
TS4GCF220I 39.14 42.08 9.278 1.279
TS8GCF2201* 50.18 45.44 12.29 2.909
TS16GCF2201** 83.04 64.49 11.27 2.053

* Note : 25°C, according to CF to IDE connector test on P5K-VM, 1GB RAM * 2, IDE interface support UDMAS,
Windows® XP Version 2002 SP3, benchmark utility CrystalDisk (version 3.0)

** Note2 : 25°C, according to CF to IDE connector test on P5G41T, 1GB RAM * 2, IDE interface support
UDMADS5, Windows® XP Version 2002 SP3, benchmark utility CrystalDisk (version 3.0)
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Power Requirements (DC 5V, 3.3V @25¢ )
Current Magnitude (mA)
Part Number & Input Voltage
Read Write
TS128MCF220I 3.3V-5%
TS256MCF220I 3.3V-5%
TS512MCF220I 3.3V -5%
TS1GCF220I 3.3V-5%
TS2GCF220I 3.3V-5%
TS4GCF220I 3.3V -5%
TS8GCF220I 3.3V -5%
TS16GCF220I 3.3V -5%
1. Read/Write operation is derived from IOMeter with 10MB file each operation.
2. StandBy Current : 5V : 2.8mA 3.3V :2.2mA
3. All data above are maximum value of each measurement.
Regulations
Compliance CE, FCC and BSMI

SHOCK & Vibration Test

Condition Standard
Mechanical Shock Test 1500G, 0.5ms, 3 axes IEC 60068-2-27
. . 20G (Peak-to-Peak)
Vibration Test IEC 60068-2-6
20Hz to 2000Hz (Frequency)
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More Functions to extend product life

1. Global Wear Leveling — Advanced algorithm to enhance the Wear-Leveling Efficiency
Global wear leveling ensures every block has an even erase count. By ensuring all spare blocks in the
SSD’s flash chips are managed in a single pool, each block can then have an even erase count. This helps
to extend the lifespan of a SSD and to provide the best possible endurance.
There are 3 main processes in global wear leveling:
(1) Record the block erase count and save it in the wear-leveling table.
(2) Find the static-block and save it in wear-leveling pointer.
(3) Check the erase count when a block is pulled from the pool of spare blocks. If the erased block
count is larger than the Wear Count (WEARCNT), then the static blocks are leveraged against the
over-count blocks.

2. StaticDataRefresh Technology — Keeping Data Healthy

Many variants may disturb the charge inside a Flash cell. These variants can be: time, read operations,
undesired charge, heat, etc. Each variant would create a charge loss, which slightly influences the charge
levels. In our everyday usage, more than 60% are repeated read operations, and the accumulated charge
loss would eventually result in the data loss. Normally, the ECC engine corrections take place without
affecting normal host operations. Over time, the number of bit errors accumulated in the read transaction
exceeds the correcting capacity of the ECC engine, which results in corrupted data being sent to the host,
To prevent this, the controller monitors the bit error levels during each read operation; when the number of
bit errors reaches the preset threshold value, the controller automatically performs a data refresh tg
“restore” the correct charge levels in the cell. Implementation of StaticDataRefresh Technology reinstates
the data to its original, error-free state, and hence, lengths the data’s lifespan.

3. EarlyRetirement — Avoiding Data Loss Due to Weak Block

The StaticDataRefresh feature functions well when the cells in a block are still healthy. As the block
ages over time, it cannot store charge reliably anymore, EarlyRetirement enters the scene.
EarlyRetirement works by moving the static data to another block (a health block) before the previously
used block becomes completely incapable of holding charges for data. When the charge loss error level
exceeds another threshold value (higher from that for StaticDataRefresh), the controller automatically
moves its data to another block. In addition, the original block is then marked as a bad block, which
prevents its further use, and thus the block enters the state of “EarlyRetirement.” Note that, through this
process, the incorrect data are detected and effectively corrected by the ECC engine, thus the data in the
new block is stored error-free.

4. Advanced Power Shield — Avoiding Data Loss during Power Failure

When a power failure takes place, the line voltage drops. When it reaches the first Logic-Freeze
Threshold, the core controller is held at a steady state. Here are some implications: Firstly, it ceases the
communication with the host. This prevents the host from sending in further address/instructions/data that
may be corrupted. During power disturbance, the host is likely experiencing a voltage drop, so the
transmission integrity cannot be guaranteed. Secondly, it stops sending the information to the Flash, which
prevents the controller from corrupting the address/data being transmitted to the Flash, and corrupting the
Flash contents inadvertently. Furthermore, Advanced Power Shield cuts off the connection of host power
and turns off the controller to reserve most of the energy for NAND Flash to complete programming. Owing
to the SLC structure, an interrupted programming may damage a paired page and cause the loss of the
previously written data.
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Pin Assignments and Pin Type

PC Card Memory Mode PC Card /O Mode True IDE Mode*
Pin | Signal | Pn | In,Out || Pin Signal Pin | In,Out | Pin Signal Pin | In, Qut
Mum [ Mame |Type| Type Mum MName Type | Type | Num Mame Type Type
1 GHD Ground 1 GND Ground 1 GND Ground
2 Do3 vo |1z, 0Z3| 2 Do3 Vo |1MZ,0Z3| 2 D03 o | 112,023
3 D04 Vo |2, 0Z3| 3 D04 Wo |1MZ,0Z3|| 3 D04 o | MZ,0Z3
4 Dos Vo | 1MZ, 0Z3| 4 Dos Wo |MZ 0z3|| 4 D05 Vo | 11Z. 0Z3
] D06 o |NZ, 0Z3) 5 Dos WO [NMZ,0Z3 5 DO6 o | 1NZ, 0Z3
[ Do7 Vo |MZ, 0Z3| & Do7 Vo |MZ 0Z3|| & Do7 Vo | 11Z. 0Z3
7 -CE1 I 13U 7 -CE1 [ 13U 7 80 I 132
] A10 I nz a8 A10 [ Hz 8 Al0? I nz
9 -0OE I 13U 9 -OE [ 13U 9 | -ATASEL I 13U
10 A0S I nz 10 AD9 [ Hnz 10 ADY? I nz
1 A08 I nz 11 ADB [ Hnz 1" Aos? I nz
12 AD7 I nz 12 AD7 [ nz 12 AOT I nz
13 Yoo Power 13 Voo Power 13 Yoo Power
14 ADS I nz 14 ADG [ nz 14 ADE* I Hnz
15 ADS | nz 15 ADS [ (4 15 ADS I Hz
16 AD4 | Hz 16 AD4 [ Hz 16 AD4? I Hz
17 AD3 | Hz 17 AD3 [ HZ 17 AD3? I Hz
18 AD2 I nz 18 AD2 [ Hz 18 Al2 I nz
19 AD1 I Hz 19 AD1 [ (4 19 AD1 I nz
20 ADD I Hz 20 ADD [ nz 20 ADD I "z
21 Qoo Qo [ M€, 0Z3) 21 Doo WG | NEOZ3| 21 Doo o | N, 0Z3
22 ool Vo | 1MZ, 0Z3| 22 oot o [nz,oza|| 22 Do1 Vo | 11Z. 0Z3
23 Doz Vo | 11Z, 0Z3| 23 Doz WO |MZ 0Z3| 23 D02 Vo | 11Z. 0Z3
24 WP o] oT3 24 | -INS18 o o3 || 24 | -oCs16 o] ON3
25 -CD2 o | Ground || 25 -cD2 O | Ground | 25 -cD2 o | Ground
26 D1 o | Ground || 26 oo O | Ground | 26 oo o | Ground
27 p11' | vo |1z oza| o7 D11’ wo |nz ozs| 27 o1’ o | 11z, 0Z3
28 D12’ vo |1z, oz3| 28 D12’ Wo |MZ,0z3| 28 D12’ vo | 11z, 0z3
29 p13' | 1O |11z, 0Z3| 29 D13’ o |HZ, 0z3| 29 D13' ro | 112,023
30 D14’ Vo [z, oza|l 30 D4’ WO |NHZ, 0Z3| 30 D14’ Vo | 11Z,0Z3
| D15 o | 112, 0Z3| 3 ois' Mo | NMZ, 023 @ D15 Vo | 1MZ,0Z3
2 | <ce? I £ 3z -CE2' [ 13u 32 -cs1' I 132
33 VSl o | Ground || 33 w1 o | Ground | 33 V31 o | Ground
34 | -IORD I 13U 34 JORD [ 13U 34 -IORD" I 132
HSTROBE?
| HOMARDY®
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PC Card Memory Mode PC Card /O Mode True IDE Mode"
Pin Signal Pin In, Out Pin Signal Pin In, Out Pin Signal Pin In, Out
Num Name Type Type Num Name Type Type Num Name Type Type
35 | -JOWR | 13U 35 -IOWR | 13U 35 -OWR’ | 13Z
sTOP®
36 -WE | 13U 36 -WE | 13U 36 -WE?* | 13U
37 | READY | O oT1 a7 -IREQ o oT1 37 INTRQ o 0zZ1
38 VCC Power 38 VCC Power 38 VCC Power
39 | -CSEL® | 12z 39 -CSEL® | 12Z 39 -CSEL | 12U
40 Vs2 O | OPEN || 40 -vs2 (o} OPEN | 40 Vs2 (o} OPEN
41 | RESET | 12Z 41 RESET | 12Z 41 -RESET | 12z
42 -WAIT o} oT1 42 WAIT o} oT1 42 IORDY’ 0 ON1
-DDMARDY?
DSTROBE"
43 | AINPACK | O oT1 43 | -INPACK 0 OoT1 43 DMARQ o 0z1
44 -REG | 13U 44 -REG | 13U 44 | -DMACK® | 13U
45 BVD2 o} oT1 45 -SPKR o} oT1 a5 -DASP /O | MU, ON1
46 BVD1 o} oT1 46 | -STSCHG | O oT1 46 -PDIAG VO | 1MU, ON1
a7 Dog' 1o |MZ,0Z3| 47 Dog' Vo |11z, 023| 47 Dos' Vo | MZ,0Z3
48 D09 o |MZ,0Z3| 48 D09’ VO |1z, 0Z3| 48 D09’ Vo | MZ, 0Z3
49 D10 1o | MZ,0Z3| 49 D10’ Vo |11z, 0Z3| 49 D10 Vo | MZ, 0Z3
50 GND Ground 50 GND Ground 50 GND Ground
Note: 1) These signals are required only for 16 bit accesses and not required when installed in 8 bit

2)
3)
4)
5)

6)

7
8)
9)

systems. Devices should allow for 3-state signals not to consume current.

The signal should be grounded by the host.

The signal should be tied to VCC by the host.

The mode is required for CompactFlash Storage Cards.

The -CSEL signal is ignored by the card in PC Card modes. However, because it is not
pulled upon the card in these modes, it should not be left floating 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.

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

Signal usage in True IDE Mode except when Ultra DMA mode protocol is active.

Signal usage in True IDE Mode when Ultra DMA mode protocol DMA Write is active.
Signal usage in True IDE Mode when Ultra DMA mode protocol DMA Read is active.

10) Signal usage in PC Card I/O and Memory Mode when Ultra DMA mode protocol DMA Write is active.
11) Signal usage in PC Card 1/0 and Memory Mode when Ultra DMA mode protocol DMA Read is active.
12) Signal usage in PC Card I/O and Memory Mode when Ultra DMA protocol is active.
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Signal Description

(PC Card Memory Mode)
-CD1, -CD2
(PC Card I/0 Mode)

-CD1, -CD2
(True IDE Mode)

Signal Name Dir. Pin Description

A10 —AO0O | 8,10,11,12, |These address lines along with the -REG signal are used to select the following:

(PC Card Memory Mode) 14,15,16,17, |The I/O port address registers within the CompactFlash Storage Card , the
18,19,20 |memory mapped port address registers within the CompactFlash Storage Card,

a byte in the card's information structure and its configuration control and status
registers.

A10 — AOO This signal is the same as the PC Card Memory Mode signal.

(PC Card I/0 Mode)

A02 - AOO I 18,19,20 |In True IDE Mode, only A[02:00] are used to select the one of eight registers

(True IDE Mode) in the Task File, the remaining address lines should be grounded by the host.

BVD1 /0 46 This signal is asserted high, as BVD1 is not supported.

(PC Card Memory Mode)

-STSCHG This signal is asserted low to alert the host to changes in the READY and Write

(PC Card I/0 Mode) Protect states, while the I/O interface is configured. Its use is controlled by the

Status Changed Card Config and Status Register.

-PDIAG In the True IDE Mode, this input / output is the Pass Diagnostic signal in the

(True IDE Mode) Master / Slave handshake protocol.

BVD2 /0 45 This signal is asserted high, as BVD2 is not supported.

(PC Card Memory Mode)

-SPKR This line is the Binary Audio output from the card. If the Card does not support the

(PC Card I/0 Mode) Binary Audio function, this line should be held negated.

-DASP In the True IDE Mode, this input/output is the Disk Active/Slave Present signal in

(True IDE Mode) the Master/Slave handshake protocol.

-CD1, -CD2 O 26,25 These Card Detect pins are connected to ground on the CompactFlash Storage

Card. They are used by the host to determine that the CompactFlash Storage
Card is fully inserted into its socket.

This signal is the same for all modes.

This signal is the same for all modes.
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Signal Name Dir. Pin Description
These input signals are used both to select the card and to indicate to the card
-CE1, -CE2 l 7,32 whether a byte or a word operation is being performed. -CE2 always accesses
(PC Card Memory Mode) the odd byte of the word.-CE1 accesses the even byte or the Odd byte of the
Card Enable word depending on A0 and -CE2. A multiplexing scheme based on A0,-CE1,
-CE2 allows 8 bit hosts to access all data on DO-D7. See Table 27, Table 29,
Table 31, Table 35, Table 36 and Table 37.
-CE1, -CE2 This signal is the same as the PC Card Memory Mode signal.
(PC Card I/0 Mode)
Card Enable
-CS0. -CS1 In the True IDE Mode, -CSO0 is the address range select for the task file
(True, IDE Mode) regigters while -CSl_ is used to select the Alternate Status Register and the
Device Control Register.
While -DMACK is asserted, -CS0 and —CS1 shall be held negated and the
width of the transfers shall be 16 bits.
-CSEL | 39 This signal is not used for this mode, but should be connected by the host to PC
(PC Card Memory Mode) Card A25 or grounded by the host.
-CSEL This signal is not used for this mode, but should be connected by the host to PC
(PC Card I/0 Mode) Card A25 or grounded by the host.
-CSEL This internally pulled up signal is used to configure this device as a Master or a
(True IDE Mode) Slave when configured in the True IDE Mode.
When this pin is grounded, this device is configured as a Master.
When the pin is open, this device is configured as a Slave.
D15 - D00 I/0 | 31,30,29,28, |These lines carry the Data, Commands and Status information between the host
(PC Card Memory Mode) 22'é9214??’§7' and the controller. DOO is the LSB of the Even Byte of the Word. D08 is the LSB of
2é, 22 ’2'1 the Odd Byte of the Word.
D15 - DOO This signal is the same as the PC Card Memory Mode signal.
(PC Card I/0 Mode)
D15 - D00 In True IDE Mode, all Task File operations occur in byte mode on the low order
(True IDE Mode) bus D[7:0] while all data transfers are 16 bit using D[15:0].
GND -- 1,50 Ground.
(PC Card Memory Mode)
GND This signal is the same for all modes.
(PC Card I/0 Mode)
GND This signal is the same for all modes.
(True IDE Mode)
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Signal Name

Dir.

Pin

Description

-INPACK
(PC Card Memory Mode)

-INPACK
(PC Card I/0 Mode)
Input Acknowledge

DMARQ
(True IDE Mode)

43

This signal is not used in this mode.

The Input Acknowledge signal is asserted by the CompactFlash Storage Card
when the card is selected and responding to an I/O read cycle at the address that
is on the address bus. This signal is used by the host to control the enable of any
input data buffers between the CompactFlash Storage Card and the CPU.

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
or from the host. For Multiword DMA transfers, the direction of data transfer is
controlled by -IORD and -IOWR. This signal is used in a handshake manner with
-DMACK, i.e., the device shall wait until the host asserts -DMACK before
negating DMARQ, and reasserting DMARQ if there is more data to transfer.

DMARQ shall not be driven when the device is not selected.

While a DMA operation is in progress, -CS0 and —CS1 shall be held negated and
the width of the transfers shall be 16 bits.

If there is no hardware support for DMA mode in the host, this output signal is not
used and should not be connected at the host. In this case, the BIOS must report
that DMA mode is not supported by the host so that device drivers will not attempt
DMA mode.

A host that does not support DMA mode and implements both PCMCIA and
True-IDE modes of operation need not alter the PCMCIA mode connections
while in True-IDE mode as long as this does not prevent proper operation in any
mode.

-IORD
(PC Card Memory Mode)

-IORD
(PC Card I/0 Mode)

-IORD
(True IDE Mode — Except
Ultra DMA Protocol Active)

-HDMARDY
(True IDE Mode — In Ultra
DMA Protocol DMA Read)

HSTROBE
(True IDE Mode — In Ultra
DMA Protocol DMA Write)

34

This signal is not used in this mode.

This is an I/0 Read strobe generated by the host. This signal gates 1/O data onto
the bus from the CompactFlash Storage Card when the card is configured to use
the 1/O interface.

In True IDE Mode, while Ultra DMA mode is not active, this signal has the same
function as in PC Card I/O Mode.

In True IDE Mode when Ultra DMA mode DMA Read is active, this signal is
asserted by the host to indicate that the host is read to receive Ultra DMA data-in
bursts. The host may negate -HDMARDY to pause an Ultra DMA transfer.

In True IDE Mode when Ultra DMA mode DMA Write is active, this signal is the
data out strobe generated by the host. Both the rising and falling edge of
HSTROBE cause data to be latched by the device. The host may stop generating
HSTROBE edges to pause an Ultra DMA data-out burst.
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(PC Card Memory Mode)

-IREQ
(PC Card I/0 Mode)

INTRQ
(True IDE Mode)

Signal Name Dir. Pin Description

-IOWR | 35 This signal is not used in this mode.

(PC Card Memory Mode)

-IOWR The 1/0O Write strobe pulse is used to clock I/O data on the Card Data bus into the

(PC Card I/0 Mode) CompactFlash Storage Card controller registers when the CompactFlash
Storage Card is configured to use the I/O interface.
The clocking shall occur on the negative to positive edge of the signal (trailing
edge).

-IOWR In True IDE Mode, while Ultra DMA mode protocol is not active, this signal has

(True IDE Mode — Except the same function as in PC Card I/O Mode. When Ultra DMA mode protocol is

Ultra DMA Protocol Active) supported, this signal must be negated before entering Ultra DMA mode protocol.
In True IDE Mode, while Ultra DMA mode protocol is active, the assertion of this

STOP signal causes the termination of the Ultra DMA burst.

(True IDE Mode — Ultra DMA

Protocol Active)

-OE | 9 This is an Output Enable strobe generated by the host interface. It is used to read
(PC Card Memory Mode) data from the CompactFlash Storage Card in Memory Mode and to read the CIS
and configuration registers.

-OE In PC Card I/0O Mode, this signal is used to read the CIS and configuration

(PC Card I/0 Mode) registers.

-ATA SEL To enable True IDE Mode this input should be grounded by the host.

(True IDE Mode)

READY (@] 37 In Memory Mode, this signal is set high when the CompactFlash Storage Card is

ready to accept a new data transfer operation and is held low when the card is
busy.

At power up and at Reset, the READY signal is held low (busy) until the
CompactFlash Storage Card has completed its power up or reset function. No
access of any type should be made to the CompactFlash Storage Card during
this time.

Note, however, that when a card is powered up and used with RESET
continuously disconnected or asserted, the Reset function of the RESET pin is
disabled. Consequently, the continuous assertion of RESET from the application
of power shall not cause the READY signal to remain continuously in the busy
state.

1/0 Operation — After the CompactFlash Storage Card Card has been configured
for 1/0 operation, this signal is used as -Interrupt Request. This line is strobed low
to generate a pulse mode interrupt or held low for a level mode interrupt.

In True IDE Mode signal is the active high Interrupt Request to the host.
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Signal Name Dir. Pin Description
-REG | 44 This signal is used during Memory Cycles to distinguish between Common
(PC Card Memory Mode) Memory and Register (Attribute) Memory accesses. High for Common Memory,
Attribute Memory Select Low for Attribute Memory.
-REG The signal shall also be active (low) during 1/O Cycles when the I/O address is on
(PC Card I/0 Mode) the Bus.
-DMACK This is a DMA Acknowledge signal that is asserted by the host in response to
(True IDE Mode) DMARQ to initiate DMA transfers.

While DMA operations are not active, the card shall ignore the -DMACK signal,
including a floating condition.

If DMA operation is not supported by a True IDE Mode only host, this signal
should be driven high or connected to VCC by the host.

A host that does not support DMA mode and implements both PCMCIA and
True-IDE modes of operation need not alter the PCMCIA mode connections
while in True-IDE mode as long as this does not prevent proper operation all

modes.
RESET | 41 The CompactFlash Storage Card is Reset when the RESET pin is high with the
(PC Card Memory Mode) following important exception:

The host may leave the RESET pin open or keep it continually high from the
application of power without causing a continuous Reset of the card. Under either
of these conditions, the card shall emerge from power-up having completed an
initial Reset.

The CompactFlash Storage Card is also Reset when the Soft Reset bit in the
Card Configuration Option Register is set.

RESET This signal is the same as the PC Card Memory Mode signal.
(PC Card I/0 Mode)

-RESET In the True IDE Mode, this input pin is the active low hardware reset from the
(True IDE Mode) host.
VCC -- 13,38 +5V, +3.3 V power.

(PC Card Memory Mode)

VCC This signal is the same for all modes.
(PC Card I/0 Mode)

VCC This signal is the same for all modes.
(True IDE Mode)
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(PC Card Memory Mode)
Write Protect

-l0IS16
(PC Card I/0 Mode)

-l0CS16
(True IDE Mode)

Signal Name Dir. Pin Description

-VS1 O 33 Voltage Sense Signals. -VS1 is grounded on the Card and sensed by the Host so

-VS2 40 that the CompactFlash Storage Card CIS can be read at 3.3 volts and -VS2 is

(PC Card Memory Mode) reserved by PCMCIA for a secondary voltage and is not connected on the Card.

-VS1 This signal is the same for all modes.

-VS2

(PC Card I/0 Mode)

-VS1 This signal is the same for all modes.

-VS2

(True IDE Mode)

-WAIT (0] 42 The -WAIT signal is driven low by the CompactFlash Storage Card to signal the

(PC Card Memory Mode) host to delay completion of a memory or I/O cycle that is in progress.

-WAIT o . .

(PC Card I/O Mode) This signal is the same as the PC Card Memory Mode signal.

IORDY In True IDE Mode, except in Ultra DMA modes, this output signal may be used as

(True IDE Mode — Except IORDY.

Ultra DMA Mode)
In True IDE Mode, when Ultra DMA mode DMA Write is active, this signal is

"DDMARDY rted by the host to indicate that the device i dt ive Ultra DMA

(True IDE Mode — Ultra DMA asse.e y the hos o.|n icate that the device is read to receive Ultra

Write Mode) data-in bursts. The device may negate -DDMARDY to pause an Ultra DMA
transfer.

DSTROBE In True IDE Mode, when Ultra DMA mode DMA Write is active, this signal is the

(True IDE Mode — Ultra ; iei ;

DMA Read Mod data out strobe generated by the device. Both the rising and falling edge of

ead Mode) DSTROBE cause data to be latched by the host. The device may stop generating

DSTROBE edges to pause an Ultra DMA data-out burst.

-WE | 36 This is a signal driven by the host and used for strobing memory write data to the

(PC Card Memory Mode) registers of the CompactFlash Storage Card when the card is configured in the
memory interface mode. It is also used for writing the configuration registers.

-WE In PC Card I/0 Mode, this signal is used for writing the configuration registers.

(PC Card I/0 Mode)

-WE In True IDE Mode, this input signal is not used and should be connected to VCC

(True IDE Mode) by the host.

WP o 24 Memory Mode — The CompactFlash Storage Card does not have a write protect

switch. This signal is held low after the completion of the reset initialization
sequence.

1/0 Operation — When the CompactFlash Storage Card is configured for I/O
Operation Pin 24 is used for the -1/0 Selected is 16 Bit Port (-IOIS16) function. A
Low signal indicates that a 16 bit or odd byte only operation can be performed at
the addressed port.

In True IDE Mode this output signal is asserted low when this device is expecting
a word data transfer cycle.
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Electrical Specification

The following tables indicate all D.C. Characteristics for the CompactFlash Storage Card. Unless otherwise stated,
conditions are:

Vce = 5V £10%

Vce = 3.3V £5%

Absolute Maximum Conditions

Parameter Symbol Conditions
Input Power Ve -0.3V min. to 6.5V max.
Voltage on any pin except Vcc with respect to GND. \Y -0.5% min. to Ve + 0.5V max.
Input Power
Voltage Maximum Average RMS Current Measurement Method
3.3V + 5% 75 mA (500 mA in Power Level 1) 3.3vat 25°C
5.0V £ 10% 100 mA (500 mA in Power Level 1) 5.0V at 25°C

Input Leakage Current

Type Parameter Symbaol Conditions MIN | TYP | MAX | Units
IxZ Input Leakage Current IL Vin=Vec/Vil=Gnd | -1 1 LA
IxU Pull-Up Resistor RPU1 Ve = 5.0V S0k 500k | Ohm
IxD Pull-Down Resistor RPD1 Veeo = 5.0V S0k 500k | Ohm

Input Characteristics

CompactFlash interface I/O at 5.0V

Parameter Symbol Min. Max. Unit Remark
Supply Voltage VCC 4.5 55 \%
High level output voltage VOH VCC-0.8 \%
Low level output voltage VOL 0.8 \%
) ) 4.0 \% Non-schmitt trigger
High level input voltage VIH ——
2.92 \Y; Schmitt trigger®
. 0.8 \% Non-schmitt trigger
Low level input voltage VIL ——
1.70 Y, Schmitt trigger*
Pull up resistance? RPU 50. 73 kOhm
Pull down resistance RPD 50 97 kOhm
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CompactFlash interface I/O at 3.3V

Parameter Symbol Min. Max. Unit Remark
Supply Voltage VCC 2.97 3.63 \%
High level output voltage VOH VCC-0.8 \%
Low level output voltage VOL 0.8 \%
) ) 2.4 \Y Non-schmitt trigger
High level input voltage VIH —
2.05 Y, Schmitt trigger*
. 0.6 \% Non-schmitt trigger
Low level input voltage VIL —
1.25 Y, Schmitt trigger®
Pull up resistance? RPU 52.7 141 kOhm
Pull down resistance RPD 47.5 172 kOhm
The 1/O pins other than CompactFlash interface
Parameter Symbol Min. Max. Unit Remark
Supply Voltage VCC 2.7 3.6 \%
High level output voltage VOH 2.4 \%
Low level output voltage VOL 0.4 \%
) ) 2.0 \Y Non-schmitt trigger
High level input voltage VIH —
14 2.0 \% Schmitt trigger
. 0.8 \% Non-schmitt trigger
Low level input voltage VIL —
0.8 1.2 \% Schmitt trigger
Pull up resistance RPU 40 kOhm
Pull down resistance RPD 40 kOhm
1. Include CE1, CE2, HREG, HOE. HIOE, HWE, HIOW pins.
2. Include CE1, CE2, HREG, HOE. HIOE, HWE, HIOW, CSEL, PDIAG, DASP pins.
VCC
input high level& utput high level
VOH ’
w .
VIH
undefined
VIL I
-~
VOL
input low levely utput low level
GND
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Output Drive Type

Type Output Type Valid Conditions
OTx Totempole loh & lol

OZx Tri-State N-P Channel loh & lol

OPx P-Channel Only loh Only

ONx N-Channel Only lol Only

Output Drive Characteristics

Type Parameter Symbol Conditions MIN TYP MAX | Units
1 Output Voltage Voh loh = -4 mA Voo Volts
-0.8v
Vol lol = 4 mA Gnd
+0.4V
2 Output Voltage Voh loh = -4 mA Ve Volts
-0.8v
Vol lol = 4 mA Gnd
+0.4V
3 Output Voltage Voh loh = -4 mA Vee Volts
-0.8v
Vol lol = 4 mA Gnd
+0.4V
X Tri-State loz Vol = Gnd -10 10 WA
Leakage Current Voh = Vce
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Signal Interface

Item Signal Card " Host '
Control Signal -CE1 Pull-up to Vee 500 KQ = R = 50 KO and
_CE2 shall be sufﬁcienthcf keep inputs
inactive when the pins are not
-REG connected at the host. *
-IORD
-IOWR
-0OE Pull-up to Vec 500 KQ =2 R = 50 KQ. ™2
-WE
RESET Pull-up fo Vee 500 KQ = R 2 50 KQ. -
Status Signal READY Pull-up to Vec R> 10 KQ *
-WAIT
wpP
-INPACK In PCMCIA modes Pull-up to
VecR> 10K *
In True IDE mode, if DMA
operation is supported by
the host, Pull-down to
GndR 256 KQ.°
PCMCIA / True IDE hosts
switch the pull-up to pull-
down in True IDE mode if
DMA operation is supported.
The PCMCIA mode Pull-up
may be left active during
True IDE mode if True IDE
DMA operation is not
supported.
Address A[10:0]
-CSEL
Data Bus D[15:0] E
Card Detect -CD[2:1] Connected to GND in the card
Voltage Sense -Vs1 Pull-up to Vec 1I0KOQ =R <
VS2 100KQ.
Battery/Detect BVD[2:1] Pull-up R = 50 KQ. *®
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Notes: 1) Control Signals: each card shall present a load to the socket no larger than 50 pF 10at a DC current of 700t A
low state and 150 t A high state, including pull-resistor. The socket shall be able to drive at least the following
load 10 while meeting all AC timing requirements: (the number of sockets wired in parallel) multiplied by (50 pF
with DC current 700 L A low state and 150 1 A high state per socket).

2) Resistor is optional.

3) Status Signals: the socket shall present a load to the card no larger than 50 pF w0 at a DC current of 400t A low
state and 100t A high state, including pull-up resistor. The card shall be able to drive at least the following load
10while meeting all AC timing requirements: 50 pF at a DC current of 400 t A low state and 100t A high state.

4) Status Signals: the socket shall present a load to the card no larger than 50 pF w0 at a DC current of 400t A low
state and 100t A high state, including pull-up resistor. The card shall be able to drive at least the following load
10while meeting all AC timing requirements: 50 pF at a DC current of 400 t A low state and 100t A high state.

5) Status Signals: the socket shall present a load to the card no larger than 50 pF 10at a DC current of 400t A low
state and 100t A high state, including pull-up resistor. The card shall be able to drive at least the following load
10while meeting all AC timing requirements: 50 pF at a DC current of 400t A low state and 1100t A high state.

6) BVD2 was not defined in the JEIDA 3.0 release. Systems fully supporting JEIDA release 3 SRAM cards shall
pull-up pin 45 (BVD2) to avoid sensing their batteries as “Low.”

7) Address Signals: each card shall present a load of no more than 100pF 10at a DC current of 4501 A low state and
150t A high state. The host shall be able to drive at least the following load 10 while meeting all AC timing
requirements: (the number of sockets wired in parallel) multiplied by (100pF with DC current 450t A low state
and 150t A high state per socket).

8) Data Signals: the host and each card shall present a load no larger than 50pF wat a DC current of 450t A and
1500 A high state. The host and each card shall be able to drive at least the following load 10 while meeting all
AC timing requirements: 100pF with DC current 1.6mA low state and 300t A high state. This permits the host to
wire two sockets in parallel without derating the card access speeds.

9) Reset Signal: This signal is pulled up to prevent the input from floating when a CFA to PCMCIA adapter is used in
a PCMCIA revision 1 host. However, to minimize DC current drain through the pull-up resistor in normal
operation the pull-up should be turned off once the Reset signal has been actively driven low by the host.
Consequently, the input is specified as an 12Z because the resistor is not necessarily detectable in the input
current leakage test.

10) Host and card restrictions for CF Advanced Timing Modes and Ultra DMA modes: Additional Requirements for
CF Advanced Timing Modes and Ultra DMA Electrical Requirements for additional required limitations on the
implementation of CF Advanced Timing modes and Ultra DMA modes respectively.

Additional Requirements for CF Advanced Timing Modes
The CF Advanced Timing modes include PCMCIA 1/0 and Memory modes that are 100ns or faster and True
IDE PIO Modes 5,6 and Multiword DMA Modes 3,4.

When operating in CF Advanced timing modes, the host shall conform to the following requirements:
1) Only one CF device shall be attached to the CF Bus.
2) The host shall not present a load of more than 40pF to the device for all signals, including any cabling.
3) The maximum cable length is 0.15 m (6 in). The cable length is measured from the card connector to the host
controller. 0.46 m (18 in) cables are not supported.
4) The -WAIT and IORDY signals shall be ignored by the host.

Devices supporting CF Advanced timing modes shall also support slower timing modes, to ensure operability with
systems that do not support CF Advanced timing modes
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Ultra DMA Electrical Requirements

Host and Card signal capacitance limits for Ultra DMA operation

The host interface signal capacitance at the host connector shall be a maximum of 25 pF for each signal as measured at
1 MHz. The card interface signal capacitance at the card connector shall be a maximum of 20 pF for each signal as
measured at 1 MHz.

Series termination required for Ultra DMA operation

Series termination resistors are required at both the host and the card for operation in any of the Ultra DMA modes. Table
13 describes typical values for series termination at the host and the device.

Signal Device Termination
HIOE# 82 ohm
HIOW# 82 ohm
CE1#, CE2# 82 ohm
HA[2:0] 82 ohm
HREG# 82 ohm
HD[15:0] 33 ohm
DMARQ 22 ohm
HIRQ 22 ohm
IORDY 22 ohm
HRST 82 ohm

Table: Typical Series Termination for Ultra DMA
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DMARQ

— VW —o0 D07

VCC
Receiver
% IORDY © Recejver

Table: Ultra DMA Termination with Pull-up or Pull down Example

Printed Circuit Board (PCB) Trace Requirements for Ultra DMA
On any PCB for a host or device supporting Ultra DMA:
The longest D[15:00] trace shall be no more than 0.5" longer than either STROBE trace as measured from the
IC pin to the connector.
The shortest D[15:00] trace shall be no more than 0.5" shorter than either STROBE trace as measured from
the IC pin to the connector.

Ultra DMA Mode Cabling Requirement
Operation in Ultra DMA mode requires a crosstalk suppressing cable. The cable shall have a grounded line
between each signal line.

For True IDE mode operation using a cable with IDE (ATA) type 40 pin connectors it is recommended that the
host sense the cable type using the method described in the ANSI INCITS 361-2002 AT Attachment - 6
standard, to prevent use of Ultra DMA with a 40 conductor cable.
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Speed Version 300 ns
ltem Symboaol Min. ns Max. ns
Read Cycle Time tc(R) 200
Address Access Time ta(HA) 300
Card Enable Access Time ta(CEx) 300
Output Enable Access Time ta(HOE) 150
Output Disable Time from CEx# tdis(CEx) 100
Output Disable Time from HOE# tdis(HOE) 100
Address Setup Time tsu{HA) 30
Output Enable Time from CEx# ten{CEx) )
Output Enable Time from HOE# ten(HOE) 5
Data Valid from Address Change tw(HA) Q
o te(R) -
HA
< ta(HA) N
HREG#
_tsu{HA) e te(HA)
. | ta(CEx)
CEx# )
- Tenlicen) le— teis(CEx)
| la|[HOE) | 1
HOE# . »
Len(HOE) - — e tdis(HOE)
HD <
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Configuration Register (Attribute Memory) Write Timing Specification

Speed Version

250 ns

ltem Symbaol Min. ns Max. ns
Write Cycle Time te(W) 250
Write Pulse Width tw(HWE) 150
Address Setup Time tsu(HA) 30
Write Recovery Time trec(HWE) 30
Data Setup Time for HWE# tsu{HD-HWEH) a0
Data Hold Time th(HD) 30
- W) *
HA
HREG# ,
_ tsu{HA) > WrecHWE)
CEx#
- — e !dis{CEx)
) bw(HWE)
HWE# \
tsu(HD-HWEH) » th{HD)
HD Diata Valid
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Common Memory Read Timing Specification

Cycle Time Mode: 250 ns 120 ns 100 ns 80 ns

ltem Symbol Min. Max. Min.  Max.  Min. Max.  Min. Max.
ns ns ns ns ns ns ns ns

Output Enable Access Time ta(HOE) 125 &0 &0 45
Output Disable Time from HOEZ tdis(HOE) 100 &0 50 45
Address Setup Time tsu{HA) 30 15 10 10
Address Hold Time th(HA) 20 15 15 10
CEx# Setup before HOEF tsu{CEx) 5 5 5 5
CEx# Hold following HOE# th{CEx) 20 15 15 10
Wait Delay Falling from HOE# tv(IORDY-HOE) 35 35 35 na'
Data Setup for Wait Release tw(IORDY) 0 0 0 na'
Wait Width Time?2 tw(lORDY) 350 350 350 na'

Note: 1. IORDY is not supported in this mode.
2. The maximum load on ICRDY is 1 LSTTL with a 50 pF {40 pF below 120 nsec cycle
time) total load. All times intervals are recorded in nanoseconds. HD refers to data provided
by the CompactFlash Card to the system. The IORDY signal can be ignored when the
HOE# cycle-to-cycle time is greater than the Wait Width time. The Max Wait Width time can
be determined from the Card Information Structure (CIS). Although adhering to the PCM-
ClA specification of 12 ps, the Wait Width time is intentionally lower in this specification.

HA >,f’
[,
HREG# SN \
< y hiHA)
13U{CEx
CEx#t
th{CEx}
- - —
T mHOE)
HOE#
N

—w  tdis(HOE)

HD —_—

B W{IORDY)
W ICHRDY -HOE) -4-| *
TwWilORDT)

¥ ¥

IORDY

7L.u
T
-
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Common Memory Write Timing Specification

Cycle Time Mode: 250 ns 120 ns 100 ns 80 ns
item Symbol Min. Max.  Min.  Max.  Min. Max.  Min. Ma.
ns ns ns ns ns ns ns ns

Data Setup hefore HWER tsu a0 50 40 a0
(HO-HWEH)

Data Hold following HWE# th{HD} 30 15 10 10

HWE# Pulse Width tw{HWE) 150 70 &0 55

Address Setup Time tsufHA) 30 15 10 10

CEx# Setup before HWE#R tsu{CEx) 5 5 5 L]

Wite Recovery Time trec{HWE) 30 15 15 15

Address Hold Time thiHA) 20 15 15 15

CEx# Hold following HWES# th{CEx) 20 15 15 10

Wait Delay Falling from HWE# tw 35 a5 a5 na’
{IORDY-HWE)

HWE# High from Wait Release W(IORDY) 0 0 ] na’

Wait Width Time® tw (IORDY) 350 350 350 na’

Note: 1. IORDY is not supported in this mode.
2. The maximum load on IORDY is 1 LSTTL with a 50 pF (40 pF below 120 nsec Cycle Time)
total load. All times intervals are recorded in nanoseconds. HD refers o data provided by the
CompactFlash Card to the system. The IORDY signal can be ignored when the HWE# cycle-
to-cycle time is greater than the Wait Width time. The Max Wait Width time can be determined
from the Card Information Structure (CIS). Although adhering to the PCMCIA specification of
12 ps, the Wait Width time is intentionally lower in this specification.

HA
HREG# SoulA),
thiHA)
I, lBu{CEx)
CEx#
th{CEx)
B —
tw{HWE) trec{HWE)
HWE#
\
t5u{HDO-HWEH) thiHD)
HD / Data Valid >'—/
tw{IORDY-HWE) trL ..|-l—- t(IORDY)
IORDY * tw{[ORDY} X
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I/0 Input (Read) Timing Specification

Cycle Time Mode: 250 ns 120 ns 100 ns 20 ns
tem Symbol in. Max.  Min. Max.  Min. Max.  Min. Max.
ym ns ns ns ns ns ns ns ns
Data Delay after HIOE# td{HICE) 100 50 50 45
Diata Hold following HIOE# th{HIOE) 0 5 5 5
HICE# Width Time twiHICE) 165 TO G5 55
Address Setup hefore HIOE# tsuHA 70 25 25 15
(HIOE)
Address Hold following HIOE# thHA 20 10 10 10
(HIOE)
CEx# Setup before HIOE# tSUCEx 5 ) 5 L]
(HIOE)
CEx# Hold following HIOE# thCEx 20 10 10 10
(HIOE)
HREG# Setup hefore HIOE# tsuHREG 5 5 5 5
(HIOE)
HREG# Hold following HIOE# thHREG 0 0 0 1]
(HIOE)
Wait Delay Falling from HIOE#2 tdIORDY 35 35 35 na'
(HIOE)
Data Delay from Wait Rising® td{IORDY) 0 0 0 na'
Wait Width Time? twilORDY) 350 350 350 na'

Note: 1. IORDY is not supported in this mode.
2. Maximum load on IORDY is 1 LSTTL with a 50 pF (40 pF below 120 nsec cycle time) total
load. All time intervals are recorded in nanoseconds. Although minimum time from IORDY
high to HIOE# high is 0 nsec, the minimum HICE# width is still met. HD refers o data pro-
vided by the CompactFlash Card to the system. Although adhering to the PCMCIA specifica-
tion of 12 ps, the Wait Width time is intentionally lower in this specification.

HA x(
r

Em— 5LHAMHIOE)
HREG# b 1sUHREGHIOE)
{HHAHIOE)
IKHHREG(HIOE)
_ {suCER(HIOE]
CE=# !
A heExHICE)
o TatHICE) —*
HIOE ' /
4
T RHIGES 4 BHICE)
HD
HIOROYHIOE) s |
" - IHIORDY
IORDY \ EwCRDY] A,— = ?
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1/0 Output (Write) Timing Specification

Cycle Time Mode: 255 ns 120 ns 100 ns 80 ns
item Symbol Min. Max.  Min. Max.  Min. Max.  Min. Max.
ym ns ns ns ns ne ns ns ns
Data Setup before HIOWH tsu(HIOW) l1] 20 20 15
Data Hold following HIOW# th{HIOW) 30 10 5 5
HIOW Width Time twiHIOW) 166 70 [ 55
Address Sstup hefore HIOWE tsuHA 70 25 25 15
{HIOW)
Address Hold following HIOW# thHA 20 20 10 10
{HIOW)
CEx# Setup before HIOWH tsuCEx ] ] 5 5
{HIOW)
CEx# Hold following HIOWS thCEx 20 20 10 10
{HIOW)
HREG# Setup before HIOWS tsUHREG A A 5 5
{HIOW)
HREG# Hold following HICWS thHREG 1] 1] i} ]
{HIOW)
Wait Delay Falling from HIOW#: dIoRDY 35 35 a5 na'
{HIOW)
HICWs high from Wait high? tdrHIOW 1] 1] i} na'
{IORDY)
Wait Width Time? twilORDY) 350 350 350 na'

Note: 1. IORDY is not supported in this mode.
2. The maximum load on IORDY is 1 LSTTL with a 50 pF {40 pF below 120 nsec cycle time)
total load. All time intervals are recorded in nanoseconds. Although minimum time from
IORDY high to HIOW# high is 0 nsec, the minimum HIOW width is still met. HD refers to
data providad by the CompactFlash Card fo the system. Although adhering to the FCMCIA
specification of 12 ps, the Wait Width time is intentionally lower in this specification.
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True IDE PIO Mode Read/Write Timing Specification

[tem Mode O Mode 1 Mode 2 Mode 3 Mode 4 Maode &5 Mode 6

t0 Cycle tima {Min.)" 600 333 240 180 120 100 20

1 Address Valid to HIOEE/ HIOWs setup 70 50 an an 25 15 10
(Min.)

12 HIOE# ! HIOWH# (Min_)" 165 125 100 an 70 65 L]

12 HIQE# [ HIOW# (Min.) 250 290 280 an 70 65 L]
Register (2-hit)!

t2i HIQE# ! HIOWH# recovery time - - - 70 25 25 20
{Min.)!

13 HIOW# data setup (Min.) 60 45 a0 a0 20 20 15

t4 HIOW# data hold (Min.) a0 20 15 10 10 A A

t5 HIOES# data setup (Min.) R0 35 20 20 20 15 10

15} HIOE# data hold (Min.) A L] 5 5 5 A A

167 HIOE# data fristate (Max )% a0 30 a0 a0 a0 20 20

7 Address valid to 10C516% asser- an 50 40 n'a nia nia n'a
tion (Max.)*

18 Address valid to I0CS16# released 60 45 30 n'a nia nia na
{Max )?

t9 HICE# | HIOW# to address valid 20 15 10 10 10 10 10
hold

tRD  Read Data valid to IORDY active 1] 0 1] 0 1] 0 1]
(Min.), if IORDY imtally low after tA

tA IORDY Setup time? 35 35 a5 35 a5 na® na°

tB ICRDY Pulse Width (Max.) 1250 1250 1250 1250 1250 na’ na®

L IORDY assertion fo release (Max.) 5 5 5 5 5 na~ na®
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Note: All timings are in nanoseconds. The maximum load on IOCS16# is 1 LSTTL with a 50 pF
(40 pF below 120 nsec cycle time) total load. All time intervals are recorded in nanosec-
onds. Although minimum time from IORDY high to HIOE# high is 0 nsec, the minimum
HIOE# width is still met.

1. Where t0 denotes the minimum total cycle time; t2 represents the minimum command
active time; t2i is the minimum command recovery time or command inactive time. Actual
cycle time equals the sum of actual command active time and actual command inactive
time. The three timing requirements for t0, 12, and t2i are met. The minimum total cycle
time requirement is greater than the sum of t2 and t2i, implying that a host implementa-
tion can extend either or both £2 or t2i to ensure that t0 is equal to or greater than the
value reported in the device’s identity data. A CompactFlash Card implementation sup-
ports any legal host implementation.

2. This parameter specifies the time from the negaticn edge of the HIOE# to the fime that
the CompactFlash Card (tri-state) no longer drives the data bus.

3. The delay originates from HIOE# or HIOW# activation until the state of IORDY is first
sampled. If IORDY is inactive, the host waits until IORDY is active before the PIO cycle is
completed. When the CompactFlash Storage Card is not driving IORDY, which is
negated at tA after HIOE# or HIOW# activation, then t5 is met and tRD is inapplicable.
When the CompactFlash Card is driving IORDY, which is negated at the time tA after
HIOE# ar HIOW# activation, then tRD is met and t5 is inapplicable.

4. Both t7 and t& apply to modes 0, 1, and 2 only. For other modes, this signal is invalid.
5. IORDY is not supported in this mode.
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Note: 1. Device address comprises CE1#, CEZ2#, and HA[Z:0].
2. Data comprises HD[15:0] (16-bit) or HD[7-0] {8-bit).
3. 10C516# is shown for PIO modes 0, 1, and 2. For other modes, this signal is ignored.
4_The negation of IORDY by the device is used to lengthen the P10 cycle. Whether the cycle
is to be extended is determined by the host after tA from the assertion of HIOE# or HIOW#.
The assertion and negation of IORDY is described in the following three cases.
(a) The device never negates |ORDY: No wait is generated.
(b) Device drives IORDY low before tA: a wait is generated. The cycle is completed after
IORDY is reasserted. For cycles in which a wait is generated and HIOE# is asserted, the
device places read data on D15-000 for tRD before |ORDY is assarted.
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True IDE Ultra DMA Mode Read/Write Timing Specification
Table: Ultra DMA Data Burst Timing

=-
UDMA UDMA UDMA UDMA UDMA LDMA
Name Mads O Mode 1 Mode 2 Made 3 Mode 4 Mode 5 "L"‘Diﬂ;t:;f
Min  Max. M. Mac M Max M Max  Min Mo Mn  Ma Coonoed)
toveryp 240 160 20 a0 B0 40 Sender
teve 112 73 54 35 25 16.8 Mote 3
tocye 230 153 15 86 57 38 Sender
tos 15.0 10.0 7.0 7.0 50 40 Recipient
ton 5.0 50 5.0 5.0 50 48 Recipient
tovs 70.0 48.0 3.0 200 BT 45 Sender
tovy 5.2 5.2 5.2 5.2 5.2 45 Sender
tcs 15.0 10.0 7.0 7.0 5.0 5.0 Device
ten 5.0 50 5.0 5.0 50 5.0 Device
tovs 70.0 48.0 31.0 200 BT 10.0 Host
toww 5.2 5.2 5.2 5.2 5.2 10.0 Host
toes 0 i 0 i 0 35 Device
tozes 70.0 45.0 31.0 20.0 BT 25 Sender
tes 230 200 170 130 20 90  Device
ty 0 150 O 150 0 150 0 100 0 100 0 75  Moted
taus 20 20 20 20 20 20 Host
) 0 i 0 0 0 0 Host
taz 10 10 10 10 10 10 Motes
toam 20 20 20 20 20 20 Host
tzan 0 0 0 0 0 0 Device
tery 20 70 2 70 0 70 20 55 2 55 20 50  Host
tres 75 70 50 B0 Gl 50 Sender
tep 180 125 100 100 100 85 Recipient
ticrovz 20 20 20 20 20 20 Device
tzioRDY 0 0 0 0 0 0 Device
tack 20 20 20 20 20 20 Host
tsg 50 50 50 50 50 50 Sender

©Transcend 2012. All rights reserved. Transcend and the Transcend logo are registered trademarks of Transcend Information, Inc. Product offerings and specifications are subject to change without notice. All other products, brand names, company names and logos are trademarks of their respective owners.



@ Transcend®

good memories start here www.transcend-info.com

Notes: 1) All timing measurement switching points (low to high and high to low) shall be taken at 1.5 V.

2) All signal transitions for a timing parameter shall be measured at the connector specified in the
measurement location column. For example, in the case of tRFS, both STROBE and -DMARDY
transitions are measured at the sender connector.

3) The parameter tCYC shall be measured at the recipient’s connector farthest from the sender.

4) The parameter tLI shall be measured at the connector of the sender or recipient that is

responding to an incoming transition from the recipient or sender respectively. Both the incoming

signal and the outgoing response shall be measured at the same connector.

5) The parameter tAZ shall be measured at the connector of the sender or recipient that is driving

the bus but must release the bus to allow for a bus turnaround.
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MName Comment Mote

treverve Typical sustained average two cycle ime

tove Cycle time allowing for asymmetry and clock variations (from STROBE edge to STROBE edge)
trove Two cycle time allowing for clock variations (from rising edge to next rising edge or from falling edge to
next falling edoge of STROBE)
tos Data setup time at recipient (from data valid unill STROBE edge) 2.5
ton Data hold time at recipient (from STROBE edge until data may become invalid) 2.3
tows Data valid setup iime at sender (from data valid until STROBE edge) 3
towH Data valid hold time at sender (from STROBE edge unfil data may become invalid) 3
tcs CRC word setup time at device 2
toy CRC word hold time at device 2
tows CRC word valid setup time at host (from CRC valid until DMACK(#) negation) 3
town CRC word valid hold time at sender (from DMACK#) negation until CRC may become invalid) 3
tzps Time from STROBE output released-to-driving until the first transition of critical timing.
tozrs Time from data output released-to-driving until the first transition of critical timing.
tes First STROBE time (for device to first negate DSTROBE from STOP during a data in burst)
tu Limited interlock time !
Tau Interlock time with minimum L
i Unlimited interlock time !
taz Maximum time allowed for output drivers to release (from assered or negated)
tzan Minimum delay time required for output
tzan drivers 1o assert or negate (from releasad)
tery Envelope time (from DMACK#) to STOP and HDMARDY# during data in burst initiation and from
DMACKF) to STOP during data out burst initiation)
tres Ready-to-final-STROBE time (no STROBE edges shall be sent this long after negation of DMARDY#)
tre Ready-to-pause time (that recipient shall wait to pause after negating DMARDY#)
tiorovz Maximum time before releasing IORDY 8
tzioRDY Minimum time before driving IORDY 4.8
tack Setup and hold times for DMACK(#) (before asseriion or negation)
teg Time from STROBE edge to negation of DMARC(#) or asserion of STOP (when sender terminates a
burst)

Notes: 1) The parameters tUl, tMLI : (Ultra DMA Data-In Burst Device Termination Timing and Ultra DMA
Data-In Burst Host Termination Timing), and tLI indicate sender-to-recipient or recipient-to-sender
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interlocks, i.e., one agent (either sender or recipient) is waiting for the other agent to respond with a
signal before proceeding. tUl is an unlimited interlock that has no maximum time value. tMLI is a
limited time-out that has a defined minimum. tLI is a limited time-out that has a defined maximum.

2) 80-conductor cabling shall be required in order to meet setup (tDS, tCS) and hold (tDH, tCH) times
in modes greater than 2.

3) Timing for tDVS, tDVH, tCVS and tCVH shall be met for lumped capacitive loads of 15 and 40 pF
at the connector where the Data and STROBE signals have the same capacitive load value. Due to
reflections on the cable, these timing measurements are not valid in a normally functioning system.
4)For all modes the parameter tZIORDY may be greater than tENV due to the fact that the host has a
pull-up on IORDY- giving it a known state when released.

5)The parameters tDS, and tDH for mode 5 are defined for a recipient at the end of the cable only in
a configuration with a single device located at the end of the cable. This could result in the minimum
values for tDS and tDH for mode 5 at the middle connector being 3.0 and 3.9 ns respectively.

6)The parameters are applied to True IDE mode operationonly.

Table: Ultra DMA Sender and Recipient IC Timing Requirements

e UDMA UDMA UDMA UDMA LDMA UDMA
Mode 0 (ns) Made 1 (ns) Mode 2 (ns) Mode 3 (ns) Mode 4 (ns) Mode & (ns)

Min. Max. Min. Max.  Min. Max.  Min. Max. Min. Max.  Min. M.

tosic 147 a7 6.8 6.8 48 2.3

tomic 48 4.8 4.8 48 48 2.8

tovsic 7259 0.9 330 226 95 6.0

tovHIC a0 a0 a.0 a.0 a0 6.0

tosic Fecipient IC data setup time (from data valid until STROBE edge) (see Note 2.)

tomic Fecipient IC data hold time (from STROBE edge until data may become invalid) (see Mote 2.)

tovsic Sender |C data valid setup time (from data valid until STROBE edge) (ses Mote 3.)

tovHIC Sender |C data valid hold time (from STROBE edge until data may become invalid) (see Note 3.)

Notes: 1) All timing measurement switching points (low to high and high to low) shall be taken at 1.5 V.
2) The correct data value shall be captured by the recipient given input data with a slew rate of 0.4
V/ns rising and falling and the input STROBE with a slew rate of 0.4 V/ns rising and falling at tDSIC
and tDHIC timing (as measured through 1.5 V).
3) The parameters tDVSIC and tDVHIC shall be met for lumped capacitive loads of 15 and 40 pF at
the IC where all signals have the same capacitive load value. Noise that may couple onto the output
signals from external sources has not been included in these values.
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Table: Ultra DMA Sender and Recipient IC Timing Requirements

Min Max
Mame Comment [Vins] [Vins] Mote
Srise Rising Edge Slew Rate for any signal 1.25 1
SealL Falling Edge Slew Rate for any signal 1.25 1

Note: 1) The sender shall be tested while driving an 18 inch long, 80 conductor cable with PVC insulation
material. The signal under test shall be cut at a test point so that it has not trace, cable or recipient
loading after the test point. All other signals should remain connected through to the recipient. The
test point may be located at any point between the sender’s series termination resistor and one half
inch or less of conductor exiting the connector. If the test point is on a cable conductor rather than the
PCB, an adjacent ground conductor shall also be cut within one half inch of the connector.

The test load and test points should then be soldered directly to the exposed source side connectors.
The test loads consist of a 15 pF or a 40 pF, 5%, 0.08 inch by 0.05 inch surface mount or smaller size
capacitor from the test point to ground. Slew rates shall be met for both capacitor values.

Measurements shall be taken at the test point using a <1 pF, >100 Kohm, 1 Ghz or faster probe and
a 500 MHz or faster oscilloscope. The average rate shall be measured from 20% to 80% of the settled
VOH level with data transitions at least 120 nsec apart. The settled VOH level shall be measured as
the average output high level under the defined testing conditions from 100 nsec after 80% of a rising
edge until 20% of the subsequent falling edge.
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Card Configuration
The CompactFlash Storage Cards is identified by appropriate information in the Card Information Structure
(CIS). The following configuration registers are used to coordinate the I/O spaces and the Interrupt level of cards
that are located in the system. In addition, these registers provide a method for accessing status information
about the CompactFlash Storage Card that may be used to arbitrate between multiple interrupt sources on the
same interrupt level or to replace status information that appears on dedicated pins in memory cards that have
alternate use in I/O cards.

Multiple Function CompactFlash Storage Cards
Table: CompactFlash Storage Card Registers and Memory Space Decoding

&
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Common Memory Whrte (8 Bit D7-D0)
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Common Memory Wnite (16 Bit D15-D0)
Card Information Structure Read
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Table: CompactFlash Storage Card Configuration Registers Decoding

-CE2 | -CE1 |-REG | -OE | -WE | A10 | A9 | A8-Ad | A3 | A2 |A1| AD |SELECTED REGISTER
X 0 0 0 1 0 1 00 0 1] 0 |Configuration Option Reg Read
X 0 0 1 0 0 1 00 0 0 0 |Configuration Option Reg Write
X 0 0] 0 1 0 1 00 0| 0 |1]| 0 |CardStatus Register Read
X 0 0 1 0 0 1 00 0| 0 (1] 0 |CardStatus Register Write
X 0 0 0 1 0 1 00 0 1 | 0| 0 |PinReplacement Register Read
X 0 0 1 0 0 1 00 0 1 | 0| 0 |PinReplacement Register Write
X 0 0 0 1 0 1 00 0 1 1 | 0 |Socketand Copy Register Read
X 0 0] 1 0 0 1 00 0 1 | 1| 0 |Socketand Copy Register Write
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Attribute Memory Function

Attribute memory is a space where CompactFlash Storage Card identification and configuration information
are stored, and is limited to 8 bit wide accesses only at even addresses. The card configuration registers are
also located here. For CompactFlash Storage Cards, the base address of the card configuration registers is
200h.

Table 31: Attribute Memory Function

Function Mode -REG | -CE2 | -CE1 | A10 | A9 | AD | -OE | ‘WE D15-D8 D7-D0
Standby Mode X H H X X X X X High Z High Z
Read Byte Access L H L L L L L H High Z Even Byte
CIS ROM (8 bits)

Write Byte Access L H L L L L H L Don't Care | Even Byte
CIS (8 bits) (Invalid)

Read Byte Access L H L L H L L H High Z Even Byte

Configuration CompactFlash
Storage (8 bits)

Write Byte Access L H L L H L H L Don't Care | Even Byte
Configuration CompactFlash
Storage (8 bits)

Read Byte Access L H L X X L L H High Z Even Byte
Configuration CF+ (8 bits)

Write Byte Access L H L X X L H L Don't Care | Even Byte
Configuration CF+ (8 bits)

Read Word Access L L L L L X L H Not Valid | Even Byte
CIS (16 bits)

Write Word Access L L L L L X H L Don't Care | Even Byte
CIS (16 bits) (Invalid)

Read Word Access L L L L H X L H Not Valid | Even Byte
Configuration CompactFlash

Storage (16 bits)

Write Word Access L L L L H X H L Don't Care | Even Byte
Configuration CompactFlash

Storage (16 bits)

Read Word Access L L L X X X L H Not Valid | Even Byte
Configuration CF+ (16 bits)

Wnite Word Access L L L X X X H L Don't Care | Even Byte

Configuration CF+ (16 bits)
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Configuration Option Register (Base + 00h in Attribute Memory)

The Configuration Option Register is used to configure the cards interface, address decoding and
interrupt and to issue a soft reset to the CompactFlash Storage Card or CF+ Card.

Operation D7 D6 D5 D4 D3 D2 D1 Do
RW | SRESET | LevREQ | confs | cont4 | confa | con2 | conft | confo

Configuration Option Register

SRESET - Soft Reset: selling this bit to one (1), waiting the minimum reset width time and
returning to zero (0) places the CompactFlash Storage Card or CF+ Card in the Reset state.
Setting this bit to one (1) is equivalent to assertion of the +RESET signal except that the
SRESET bit is not cleared. Returning this bit to zero (0) leaves the CompactFlash Storage
Card or CF+ Card in the same un-configured, Reset state as following power-up and
hardware reset. This bit is set to zero (0) by power-up and hardware reset. For CompactFlash
Storage Cards, using the PCMCIA Soft Reset is considered a hard Reset by the ATA
Commands. Contrast with Soft Reset in the Device Control Register.

LeviREQ: this bit is set to one (1) when Level Mode Interrupt is selected, and zero (0) when
Pulse Mode is selected. Set to zero (0) by Reset,

ConfS - Conf0 - Configuration Index: set fo zero (0) by reset. It is used to select operation
mode of the CompaciFlash Storage Card or CF+ Card as shown below.

Mote: Confd and Conf4 are reserved for CompactFlash Storage cards and shall be wrtten as zero (0).
These bits are vendor defined for CF+ Cards.

CompactFlash Storage Card Configurations

Conf5 | Conf4 | Confd | Conf2 | Confl | Confl Disk Card Mode
0 0 1] 0 0 1] Memaory Mapped
0 0 1] 0 0 1 I/ Mapped, Any 16 byte system decoded
boundary
0 0 0 1 0 IFO Mapped, 1FOh-1F7h/3FEh-2FTh
] 0 0 1 1 IfO Mapped, 170h-17Th376h-377Th

CF+ Card Configurations

Conf5 | Confd | Conf3 | Conf2 | Confi | Conf0 CF+ Card Mode
0 0 o 0 0 0 Memory Mapped, I/O cycles are ignored

X X X X X X Any non-zero value, vendor defined
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Card Configuration and Status Register (Base + 02h in Attribute Memory)

The Card Configuration and Status Register contains information about the Card’s condition.

Operation D7 Dé D5 D4 D3 D2 D1 DO
Read Changed SigChg 10is8 -XE Audio PwrDwn Int 0
Write 0 SigChg 10is8 -XE Audio PwrDwn 0 0

Card Configuration and Status Register

Changed: indicates that one or both of the Pin Replacement register CReady, or CWProt bits are
set to one (1). When the Changed bit is set, -STSCHG Pin 46 is held low if the SigChg bitis a
One (1) and the CompactFlash Storage Card or CF+ Card is configured for the /O interface.

SigChg: this bit is set and reset by the host to enable and disable a state-change “signal” from
the Status Register, the Changed bit controls pin 46, the Changed Status signal. If no state
change signal is desired, this bit is set to zero (0) and pin 46 (-STSCHG) signal is then held
high while the CompactFlash Storage Card or CF+ Card is configured for /0.

10is8: the host sets this bit to a one (1) if the CompactFlash Storage Card or CF+ Card is to be
configured in an 8 bit /O Mode. The CompactFlash Storage Card is always configured for
both 8 and 16 bit IO, so this bit is ignored. Some CF+ cards can be configured for either 8 bit
IYO mode or 16 bit IO mode, so CF+ cards may respond to this bit.

-XE: this bit is set and reset by the host to disable and enable Power Level 1 commands in CF+
cards. If the value is 0, Power Level 1 commands are enabled; if it is 1, Power Level 1
commands are disabled. Default value at power on or after reset is 0. The host may read the
value of this bit to determine whether Power Level 1 commands are currently enabled. For
CompactFlash cards that do not support Power Level 1, this bit has value 0 and is not
writeable.

Audio: this bit is set and reset by the host to enable and disable audio information on -SPKR
when the CF+ card is configured. This bit should always be zero for CompacitFlash Storage
cards.

PwrDwn: this bit indicates whether the host requests the CompactFlash Storage Card or CF+
Card to be in the power saving or active mode. When the bit is one (1), the CompactFlash
Storage Card or CF+ Card enters a power down mode. When PwrDwn is zero (0), the host is
requesting the CompactFlash Storage Card or CF+ Card to enter the active mode. The
PCMCIA READY value becomes false (busy) when this bit is changed. READY shall not
become true (ready) until the power state requested has been entered. The CompactFlash
Storage Card automatically powers down when it is idle and powers back up when it receives
a command.

Int: this bit represents the internal state of the interrupt request. This value is available whether or
not the IO interface has been configured. This signal remains true until the condition that
caused the interrupt request has been serviced. If interrupts are disabled by the -IEN bit in
the Device Conirol Register, this bit is a zero (0).
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