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1. INTRODUCTION (1 1

1.1. Description

Amtron industrial grade Sl series CompactFlash (CF) memory cards are CompactFlash™ Card
Specification 4.1 compliant. These CF cards are designed with the highest endurance Single Level
Cell (SLC) NAND Flash and are offered in wide operating temperature grade (-40°C - +85°C) and
optional standard operating temperature grade (0°C — 70°C). Memory capacities are available
from 128MB up to 32GB.

1.2. Product Features

Meet military standard MIL-STD-810F
Single Level Cell (SLC) NAND Flash
RoHS compliant [Lead free]
CompactFlash™ Card Specification 4.1 compliant (CF, CF2.0, CF3.0, CF4.1)
Compliant with PCMCIA 2.1 standard
Operating Modes:
B PCCard Memory Mode
B PCCard /O Mode
B True IDE Mode
- PIO up to mode 6
- Multiword DMA (MDMA) up to mode 4
- Ultra DMA (UDMA) up to mode 4
Hardware RS-code ECC capable of correcting 24 bits in a 1,024-byte data
Reliable wear-leveling algorithm to ensure the best of flash endurance.
High speed (SLC): Read: 43 MB/sec Max. ; Write: 35 MB/sec Max.

Endure severe thermal and dynamic environments

Automatic error correction and retry capabilities

Supports power down commands and Auto Stand-by / Sleep Mode
Dual voltage operation: +5V +109G or +3.3 V 59§

Very low power consumption

MTBF > 3,000,000 hours

Minimum 10,000 insertions

Support S.M.A.R.T. Command

Capacity: 128MB, 256MB, 512 MB, 1GB, 2GB, 4GB, 8GB, 16GB, 32GB
Controlled Bill of Materials (BOM )

Copyright © Amtron Technology, Inc. www.amtron.com
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1.3. Block Diagram
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2. PRODUCT SPECIFICATIONS (1 1

For all the following specifications, values are defined at ambient temperature and nominal supply

voltage unless otherwise stated.

2.1. Physical Specification

Dimension: 36.4mm (L) x 42.8mm (W) x 3.3mm (H)

1.60mm + .05
(.063 in. + .002)¢ 26 50
P 3 .99mm + .05
=

3 30mm + 10 SR BB BARREE RSB ES

(.039 in. + .002)
(.130in. £ .004) + 1 25 * T
e 1.01mm = .07 1.01mm + .07 e \ ., -
> < (.040 in. +.003) (.040 in. +.003) \ 2.44}mm + .07 :
T T ( I . \ A Tan \ (.096 in. + .003)
2L g Optional
ola Configuration
H # (See note.)
Els ..
— 5 0 | i «— 2.15mm + .07
- g = Q , | (.085in. £ .003)
£ * S ) QO 0|3 ||
E & Hl H
S Elc
b g g = 2X 3.00mm + .07
5 = 1) (2X .118in. £ .003)
8 [ _Y o< |
] R
0.76mm = .07
(.030 in. + .003)
1.65mm \ »,
(130in) J] leesoooo oo oo oo ul Y [ — S
| |‘( 41.66mm + .13 (1.640 in. + .005) }I | ' |
0.63mm + .07
s : + (.025in. = . )
4X R 0.5mm + .1 | ‘.12 80mm + .10 . > (.025 in. + .003)
(4X R .020 in. + .004) (1.685In. 2.004)
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2.2. Environmental Specification

Industrial Grade Sl Series CompactFlash Card

Part Number

CFC-SIX*XA3X* XX’

Standard Operating 0°C ~ +70°C

Temperature | Non-operating -20°C ~ +80°C

Wide Operating -40°C ~ +85°C

Temperature | Non-operating -50°C ~ +95°C

- Operating )

Humidity - 5% ~ 95% non-condensing
Non-operating
Operating

Vibration - 15G peak-to-peak maximum
Non-operating
Operating

Shock - 2000 G maximum
Non-operating

. Operating )

Altitude - 50,000 feet maximum
Non-operating

Note:

1) X%°%’x": capacity
2)  X°: Temperature Grade
3) X% Disk mode

4)  X': Data Transfer mode

2.3. Power Requirement

I: (Wide temperature)

128M ,256M, 512M, 001G, 002G, 004G, 008G ,016G and 032G

C: (Standard temperature)

F: (Fixed Disk Mode, R: (Removable Disk Mode), A: (Auto Detect Mode)
P: (PIO mode 6), M: (MDMA mode 4), U:(UDMA mode 4)

Part Number

CFC-SIXM2X3X* X>X°ox’

DC Input Voltage 100mV max. ripple (p-p) | 5V+10%
+5V Current Standby Mode: 12.5 mA
(Maximum average Reading Mode: 120 mA
value) Writing Mode: 160mA
Note:

1) X%°%’x": capacity
2)  X°: Temperature Grade
3) X% Disk mode

4)  X: Data Transfer mode

Copyright © Amtron Technology, Inc.
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2.4. Performance

Industrial Grade Sl Series CompactFlash Card

Data Transfer Rate To/From Flash

25 Mbytes /sec burst

Data Transfer Rate
To/From Host

Ultra DMA mode 4

66 Mbytes /sec burst

PIO mode 4

16.6 Mbytes /sec burst

SLC Performance

Sequential Read

43 Mbytes / sec Max.

Sequential Write

35 Mbytes / sec Max.

MLC Performance

Sequential Read

35 Mbytes / sec Max.

Sequential Write

15.5 Mbytes / sec Max.

2.5. Reliability

MTBF

> 3,000,000 hours

Data Reliability

< 1 non-recoverable error in 10" bits read

< 1 erroneous correction in 10?° bits read

Wear-leveling Algorithms

Supportive

ECC Technology

data

Hardware RS-code ECC capable of correcting 24 bits in a 1,024-byte

Endurance (SLC)

and advanced bad sector management

Greater than 1,000,000 cycles, logically contributed by wear-leveling

Endurance (MLC)

and advanced bad sector management

Greater than 100,000 cycles, logically contributed by wear-leveling

Data Retention

10 years

2.6. Capacity Specification

Capacity Default Cylinder |Default Head |Default Sector |User Data Size
128MB 243 16 63
256MB 487 16 63
512MB 991 16 63
1GB 1,966 16 63
Depend on file
2GB 3,900 16 63
management
4GB 7,785 16 63
8GB 15,538 16 63
16GB 31,045 16 63
32GB 62,041 16 63

Copyright © Amtron Technology, Inc.
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3. INTERTFACE DESCRIPTION (11

3.1. Pin Assighnments

Memory card mode 1/0 card mode True IDE mode
Pin NO. Signal name 1/0 Signal name 1/0 Signal name 1/0
1 GND — GND — GND -
2 D3 I/O D3 I/O D3 1/0
3 D4 I/O D4 I/O D4 1/0
4 D5 I/O D5 I/O D5 1/0
5 D6 1/0 D6 1/0 D6 1/0
6 D7 I/O D7 I/O D7 1/0
7 -CE1 | -CE1 | -CEO |
8 A10 | A10 | A10? |
9 -OE | -OE | -ATA SEL |
10 A9 | A9 | A9 |
11 A8 | A8 | A8® |
12 A7 | A7 | A7? |
13 VCC — VCC — VCC -
14 A6 | A6 | A6’ |
15 A5 | A5 | A5? |
16 A4 | A4 | A4 |
17 A3 | A3 | A3? |
18 A2 | A2 | A2 |
19 Al | Al | Al |
20 AO | AO | AO |
21 DO I/O DO I/O DO 1/0
22 D1 I/O D1 I/O D1 1/0
23 D2 I/O D2 I/O D2 1/0
24 WP 0 -101S16 0 -10CS16 0
25 -CD2 0 -CD2 0 -CD2 0
26 -CD1 0 -CD1 0 -CD1 0
27 D11t 1/0 D11t 1/0 D11t 1/0
28 D12* 1/0 D12} 1/0 D12* 1/0
29 D13* I/O D13* I/O D13* /O
Copyright © Amtron Technology, Inc. www.amtron.com
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Industrial Grade Sl Series CompactFlash Card

Memory card mode

1/0 card mode

True IDE mode

Pin NO. Signal name 1/0 Signal name 1/0 Signal name 1/0
30 D14’ 1/0 D14" 1/0 D14’ 1/0
31 D15* 1/0 D15" 1/0 D15* 1/0
32 -CE2* | -CE2* | -CE1* |
33 -Vs1 0 -VS1 0 -Vs1 0

-IORD’
34 -IORD -IORD HSTROBE®

-HDMARDY®

-IOWR’
35 -IOWR -IOWR -

STOP®
36 -WE | -WE | -WE? |
37 RDY/-BSY o) -IREQ o) INTRQ 0
38 vce — vce — vCC —
39 -CSEL® | -CSEL® | -CSEL |
40 -VS2 o) -VS2 0 -VS2 0
41 RESET | RESET | -RESET |

-IORDY’
42 -WAIT o) -WAIT o) -DDMARDY? 0

DSTROBE®
43 -INPACK o) -INPACK o) DMARQ 0
44 -REG | -REG | -DMACK® |
45 BVD2 1/0 -SPKR /0 -DASP 1/0
46 BVD1 1/0 -STSCHG 1/0 -PDIAG 1/0
47 pa! 1/0 D8’ 1/0 pa’ 1/0
48 D9* /O D9* /O D9* I/O
49 D10* /O D10* /O D10* I/O
50 GND — GND — GND —
Notes:

1)  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)  The ssignal should be grounded by the host.
3)  The signal should be tied to VCC by the host.

4)  The mode is optional for CF+ Cards, but required for CompactFIashT'vI storage cards.

5)  The -CSEL signal is ignored by the card in PC Card modes. However, because it is not pulled up on 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

Copyright © Amtron Technology, Inc.
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Industrial Grade Sl Series CompactFlash Card

connected by the host to PC Card A25 or grounded by the host.

6) 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

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

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

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

3.2. Signal Name Descriptions

Signal Name Dir. Pin Description
A10 - A0OO | 8,10,11,12, Theseaddresslines alongwith the -REG signal are used to select the following:
(PC Card MemoryMode) 14,15,16,17, Thel/Oportaddress registerswithin the CompactFlashStorage Card or CF+ Card,
18,19,20
thememorymapped port address registerswithinthe CompactFlashStorage Card
or CF+ Card, a bytein the card's information structure and its configuration control
and statusregisters.
A10 - A00 o . .
| 18,19,20 Thissignal is the same as thePC Card MemoryMode signal.
(PC Card I/OMode)
A02 - AOO . . .
InTruelDEMode, only A [02:00]are used to select the oneof eight registers in
(TruelDEMode)
the TaskFile the remainineaddress lines should be grounded bvthe host
BVD1 1/0 46 Thissignal is asserted high, as BVD1 is not supported.
(PC Card MemoryMode)
-STSCHG Thissignal is asserted lowto alert the host tochanges in the READY and Write
PC Card I/OMod
( ard |/OMode) Protectstates, while the I/Ointerface is configured. Itsuse is controlled
StatusChanged
bytheCardConfig and Status Register.
-PDIAG
(TruelDEMode) Inthe TruelDEMode, this input / output is the Pass Diagnostic signal in theMaster
/ Slave handshake protocol.
BVD2 1/0 45 Thissignal is asserted high, as BVD2 is not supported.

(PC Card MemoryMode)

-SPKR
(PC Card I/OMode)

-DASP
(TruelDEMode)

Thisline is the Binary Audio outputfrom the card. Ifthe Card does not

supportthe BinaryAudio function, this line should be held negated.

Inthe TruelDEMode, this input/outputis theDisk Active/Slave

Present signalin the Master/Slavehandshake protocol.

Copyright © Amtron Technology, Inc.
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Industrial Grade Sl Series CompactFlash Card

-CD1, -CD2 (o] 26,25 TheseCard Detectpins are connected toground on the CompactFlashStorage Card

(PC Card MemoryMode) or CF+ Card.Theyare used by the host todetermine thatthe
CompactFlashStorageCardor CF+ Card is fullyinserted into its socket.

-CD1, -CDb2 Thissignal is the same forallmodes.

(PC Card I/OMode)

-CD1, -CDb2 Thissignal is the same forallmodes.

(TruelDEMode)

-CE1, -CE2 | 7,32 Theseinput signals are used both toselectthe card and to

PC Card M Mode) Card

fEnaber emoryMode) Car indicatetothecardwhether a byteor awordoperation is being performed.-CE2
always accesses the odd byte oftheword.
-CE1 accessesthe even byte or the Odd byte oftheword depending onAQ and -CE2.
Amultiplexing scheme based on A0,
-CE1, -CE2 allows 8 bit hosts toaccess all dataon D0O-D7.See Table30, Table33,
Table35,Table39, Table41l and Table 42. While (-) DMACKis asserted,-CE1 and
-CE2 shall be held

-CE1, -CE2 negated and the width ofthe transfers shall be 16 bits.

é:(;ggd |/OMode) Card Thissignal is the same as thePC Card MemoryMode signal.

-CS0, -CS1

TruelDEMode

( ) Inthe TrueIDEMode, -CSO isthe address range select forthe taskfile registerswhile
-CS1is used toselect the Alternate StatusRegister and the Device Control
Register.

_CSEL | 39 Thissignal is not used forthismode, but should be connected by the host toPC Card
A25 or grounded bythehost.

(PC Card MemoryMode)
Thissignal is not used forthismode, but should be connected by the host toPC Card

-CSEL A25 or grounded bythehost.

(PC Card |/OMode) Thisinternally pulled up signal is used toconfigure this device as a Master or a

-CSEL Slavewhen configured in theTruelDEMode. Whenthis pin is grounded,this device is

(TruelDEMode)
configured as a Master. Whenthe pin is open, this device is configured as a Slave.

D15 - DOO 1/0 31,30,29,28, Theselines carrythe Data,Commands and Statusinformation between the hostand

(PC Card MemoryMode)

D15 - DOO
(PC Card I/OMode)

D15 - DOO
(TruelDEMode)

27,49,48,47,
6,5,4,3,2,
23,22,21

the controller. DOO isthe LSB ofthe Even Byteofthe Word.DO08 is the LSBofthe Odd

Byteofthe Word.

Thissignal is the same as thePC Card MemoryMode signal. InTrueIDEMode, all

TaskFileoperations occur in bytemode
on the loworder bus D [7:0] whileall datatransfersare 16 bit using D[15:0].

Copyright © Amtron Technology, Inc.
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Industrial Grade Sl Series CompactFlash Card

GND 1,50 Ground.
(PC Card MemoryMode)
GND Thissignal is the same forallmodes. Thissignal is
(PC Card I/OMode)
the same forallmodes.
GND
(TrueIDEMode)
-IORD 34 Thissignal is not used in thismode.

(PC Card MemoryMode except
Ultra DMA
Protocol Active)

-IORD
(PC Card I/OMode except
Ultra DMA Protocol

Active)

-IORD

(TruelDEMode — Except Ultra
DMA Protocol Active)
-HDMARDY

(All Modes - Ultra DMA
Protocol DMARead)

HSTROBE

(All Modes - Ultra DMA
Protocol DMA Write)

Thisis an I/ORead strobe generated bythehost.Thissignal gates I/Odata onto
the bus fromthe CompactFlash Storage Card or CF+Cardwhen the cardis

configured touse the 1/0 interface.

InTruelDEMode,while UltraDMA mode isnot active, this signal has the same

functionas in PC Card I/OMode.

Inall modeswhen UltraDMAmode DMA Read is active, this signal is asserted bythe
hosttoindicatethatthe host is readyto receive Ultra DMAdata-in

bursts.Thehostmaynegate— HDMARDY to pause an UltraDMA transfer.

Inall modeswhen UltraDMAmode DMA Writeis active, this signal is the data out
strobe generated bythehost.Both the risingand falling edge ofHSTROBEcause
datatobe latchedby the device.Thehost maystopgenerating HSTROBEedges to

pause an UltraDMA data-out burst.

Copyright © Amtron Technology, Inc.
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Industrial Grade Sl Series CompactFlash Card

-IOWR 35 Thissignal is not used in thismode.

(PC Card MemoryMode

— ExceptUltraDMA

Protocol Active)

-IOWR Thel/OWrite strobe pulse is used toclock I/Odata on theCard Data bus intothe

(PC Card I/OMode — CompactFlashStorage Card or CF+ Card controller registers when

ExceptUltra DMA

Protocol Active) theCompactFlashStorage Card or CF+Card is configured touse the I/Ointerface.
Theclocking shalloccur on thenegative topositive edge ofthe signal
(trailingedge).

-IOWR
InTruelDEMode,while UltraDMA mode protocol is not active, this signal has the

(TruelDEMode — Except same function as in PC Card I/OMode.

Ultra DMA Protocol WhenUltra DMAmode protocol is supported, this signalmustbe negated

Active) beforeentering UltraDMA mode protocol.

sTOP InAll Modes,while UltraDMAmode protocolis active, the assertion ofthis signal

(All Modes — UltraDMA causes the termination ofthe UltraDMA data burst.

Protocol Active)

-OE 9 Thisis an OutputEnable strobegenerated by the host interface. Itis used toread

(PC Card MemoryMode) data from theCompactFlashStorage Cardor CF+ Card in MemoryMode and toread
theClSand configuration registers.

-OE

(PC Card I/OMode) InP.C Card I/OMode, this signal is used toread the CISand configuration
registers.

-ATASEL Toenable TrueIDEMode thisinput should be grounded by the host.

(TruelDEMode)

READY 37 InMemoryMode, this signalis sethighwhen the CompactFlash Storage Card or CF+

(PC Card MemoryMode)

-IREQ
(PC Card I/OMode)

INTRQ
(TruelDEMode)

Card is ready toaccept a newdatatransfer operationand is held low when the card

is busy.

Atpower upand atReset, the READY signalis held low(busy) until the
CompactFlashStorage Card or CF+ Card has completed its power up or reset

function. Noaccess ofany type

should be made tothe CompactFlashStorage Card or CF+ Card during this time.

Note, however,thatwhen a card is poweredup and usedwith
RESETcontinuouslydisconnected or asserted, the Reset function oftheRESETpin is
disabled. Consequently, the continuous assertion ofRESETfrom the application

ofpower shallnot causethe READY signal toremaincontinuouslyinthe busystate.

I/O0peration— Afterthe CompactFlash StorageCardor CF+ Card has been configured
forl/Ooperation, this signal is used as

-Interrupt Request.Thisline isstrobed lowto generate a pulse mode interruptor

held lowfora level mode interrupt.

InTruelDEMode signal is the active high Interrupt Requestto the host.

Copyright © Amtron Technology, Inc.
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Industrial Grade Sl Series CompactFlash Card

-REG 44 Thissignal is used during MemoryCycles to distinguishbetween Common
(PC Card MemoryMode . . .
— ExceptUltraDMA Memoryand Register (Attribute) Memoryaccesses. High forCommon Memory,
Protocol Active) .
Attribute MemorySelect LowforAttributeMemory.
InPC Card MemoryMode,when UltraDMAProtocol is supported bythe host
-REG and thehost has enabled Ultra DMA protocol on thecard the,host shall keep
(PC Card I/OMode —
ExceptUltra DMA the-REG signal negated duringthe executionofanyDMA Command bythe
Protocol Active)
device.
Thesignal shall also be active (low) during I/OCycleswhen the
-DMACK |/Oaddress is on the Bus.
(PC Card MemoryMode when
Ultra DMAProtocol Active) InPC Card I/OMode,when UltraDMA Protocol is supported by the host and the
DMACK host has enabled Ultra DMAprotocol on the card the,host shall keep the-REG
(PC Card I/OModewhen ) . . .
Ultra DMA Protocol signal asserted during the execution ofany DMA Command bythe device.
Active)
Thisis a DMAAcknowledge signal thatis asserted bythe hostin response to(-)
-DMACK DMARQ toinitiate DMA transfers.
(TruelDEMode) . . . .
InTruelDEMode,while DMAoperations arenot active, thecard shall ignore the (-)
DMACK signal,including a floating condition.
IfDMA operation is not supported bya TrueIDEMode only host, this signal should
be driven high or connected toVCC bythe host.
Ahost thatdoes not supportDMA mode and implementsboth
PC Card and True-IDEmodesofoperation need not alter thePC Card mode
RESET 41 TheCompactFlash Storage Card or CF+ Card is Resetwhen the
(PC Card MemoryMode) RESETpin is highwith the followingimportant exception:
Thehost mayleave the RESETpin open orkeep it continually high from the
application ofpowerwithoutcausing a continuous Reset ofthe card.Under either
ofthese conditions,the card shallemerge from power-up having completedan
initial Reset.
TheCompactFlash Storage Card or CF+ Card is also Reset when the SoftReset
bit in the Card Configuration Option Register is set.
RESET Thissignal is the same as thePC Card MemoryMode signal.
(PC Card I/OMode)
-RESET
Inthe TruelDEMode, this input pin is the activelowhardware reset from the
(TruelDEMode) host.
VCC 13,38 +5V,+3.3Vpower.

(PC Card MemoryMode)

VCC
(PC Card I/OMode)

VCC
(TruelDEMode)

Thissignal is the same forallmodes. Thissignal is

the same forallmodes.

Copyright © Amtron Technology, Inc.

www.amtron.com
15




Amtron Technology, Inc.

Industrial Grade Sl Series CompactFlash Card

-Vs1 33 Voltage Sense Signals. -VS1 is grounded onthe Card and sensed bythe Host so

-VS2 40

(PC Card MemoryMode) thatthe CompactFlashStorage Cardor CF+ Card ClScan be read at 3.3 volts and
-VS2 is reserved by PCMCIA fora secondary voltage and is not connected on the
Card.

-VS1

-VS2 . .
Thissignal is the same forallmodes.

(PC Card I/OMode) g

-VS1

-VS2

(TruelDEMode) Thissignal is the same forallmodes.

-WAIT 42 The-WAITsignal is driven lowbytheCompactFlashStorage Card or CF+ Card

(PC Card MemoryMode . . .

— ExceptUltraDMA tosignal thehost todelaycompletion ofa memoryor 1/Ocycle thatis inprogress.

Protocol Active)

-WAIT Thissignal is the same as thePC Card MemoryMode signal.

(PC Card I/OMode —

ExceptUltra DMA

Protocol Active)

IORDY InTruelDEMode, except in UltraDMA modes,this output signal maybeused asIORDY.

(TruelDEMode — Except

Ultra DMA Protocol

Active) Inall modes, when UltraDMAmode DMA Writeis active, this signal is asserted

-DDMARDY bythe device during a data burst toindicate thatthe device is ready toreceive

(All Modes — UltraDMA

WriteProtocolActive) Ultra DMAdata out bursts. Thedevice may negate -DDMARDY topause an Ultra
DMA transfer.

DSTROBE
Inall modes, when UltraDMAmode DMA Read is active, this signal is the data in

(All Modes — UltraDMA Read

ProtocolActive) strobe generated bythe device.Both the risingand falling edge of DSTROBEcause
datatobe latchedby the host.Thedevice maystopgenerating DSTROBEedges to
pause an UltraDMA data in burst.

-WE 36 Thisis a signaldriven bythehost andusedforstrobing memory write data

(PC Card MemoryMode)

-WE
(PC Card I/OMode)

-WE
(TruelDEMode)

totheregisters ofthe CompactFlashStorage Card or CF+ Cardwhen the card is
configured in thememoryinterface mode. Itis alsoused forwriting the
configuration registers.

InPC Card I/OMode, this signal is used forwriting the configuration
registers.

InTruelDEMode, this input signal is not used and should be connected
toVCCbythehost.

Copyright © Amtron Technology, Inc.
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WP o]

(PC Card MemoryMode)
WriteProtect

-101S16
(PC Card I/OMode)

-I0CS16
(TruelDEMode)

24

MemoryMode — TheCompactFlashStorageCard or CF+ Card does not haveawrite
protect switch. Thissignal is held lowafter the completion ofthe reset initialization

sequence.

1/0O0peration— When the CompactFlash StorageCardor CF+ Card is configured
forl/OOperationPin 24 is used forthe -1/0 Selected is 16BitPort(-101S16)function.
ALowsignal indicates thata 16 bit orodd byte only operation can be performed

atthe addressedport.

InTruelDEMode, this output signal is asserted low when this device is
expecting aword datatransfer cycle.

Copyright © Amtron Technology, Inc.
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4. SUPPORTED COMMANDS
4.1. Identify Device Information (True IDE Mode)

Word Default Total

T i Bytes Data Field Type information

0 848Ah 2 General configuration - signature for the CompactFlash storage card

1 XXXXh 2 Default number of cylinders

2 0000h 2 Reserved

3 00XXh 2 Default number of heads

4 0000h 2 Obsolete

5 0240h 2 Obsolete

6 XXXXh 2 Default number of sectors per track

7-8 XXXXh 4 Number of sectors per card (Word 7 = MSW, Word 8 = LSW)

9 0000h 2 Obsolete

10-19 XXXXh 20 Serial number in ASCII (Right Justified)

20 0002h 2 Obsolete

21 0002h 2 Obsolete

22 0004h 2 Number of ECC bytes passed on Read/Write Long Commands

23-26 XXXXh 8 Firmware revision in ASCII. Big Endean Byte Order in Word

5746 oo 10 Model number in ASCII (Left Justified) Big Endean Byte Order in
Word

47 8001h 2 Maximum number of sectors on Read/Write Multiple command

48 0000h 2 Reserved

49 0300h 2 Capabilities

50 0000h 2 Reserved

51 0200h 2 PIO data transfer cycle timing mode

52 0000h 2 Obsolete

53 0007h 2 Field validity

54 XXXXh 2 Current numbers of cylinders

55 XXXXh 2 Current numbers of heads

56 XXXXh 2 Current sectors per track

57-58 XXXXh 4 Current capacity in sectors (LBAs)(Word57=LSW , Word58=MSW)

59 0101h 2 Multiple sector setting

60-61 XXXXh 4 Total number of sectors addressable in LBA Mode

62 0000h 2 Reserved

63 0007h 2 Multiword DMA transfer. In PCMCIA mode this value shall be oh

Copyright © Amtron Technology, Inc.
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Word Default Total
P e Bytes Data Field Type information
64 0003h 2 Advanced PIO modes supported
65 0078h 2 Minimum Multiword DMA transfer cycle time per word.
66 0078h 2 Recommended Multiword DMA transfer cycle time.
67 0078h 2 Minimum PIO transfer cycle time without flow control
68 0078h 2 Minimum PIO transfer cycle time with IORDY flow control
69-79 0000h 20 Reserved
80 0010h 2 Major version number
81 0000h 2 Minor version number
82 7028h 2 Command sets supported
83 5000h 2 Command sets supported
84 4000h 2 Command sets supported
85 0001h 2 Command sets Enable
86 0000h 2 Command sets Enable
87 0002h 2 Command sets Enable
88 001Fh 2 Ultra DMA support and selected
89 0000h 2 Time required for Security erase unit completion
90 0000h 2 Time required for Enhanced security erase unit completion
91 0000h 2 Current Advanced power management value
92 0000h 2 Master Password Revision Code

600Fh Hardware reset result (Master)
93 6F00h 2 Hardware reset result (Slave)

603Fh Hardware reset result (Master w/ slave present)
94-127 0000h 68 Reserved
128 0000h 2 Security status
129-159 0000h 64 vendor unique bytes
160 81F4h 2 Power requirement description
161 0000h 2 Reserved
162 0000h 2 Key management schemes supported
163 0092h 2 CF Advanced True IDE Timing Mode Capability and Setting

CF Advanced PCMCIA I/O and Memory Timing Mode Capability and
164 0000h 2 Setting
80ns cycle in memory and I/0 mode

165-175 0000h 22 Reserved
176-255 0000h 140 Reserved
Copyright © Amtron Technology, Inc. www.amtron.com
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4.2. ldentify Device Information (PCMCIA Mode)

Word Default | Total

s . Bytes Data Field Type Information

0 848Ah 2 General configuration - signature for the CompactFlash Storage Card
1 XXXXh 2 Default number of cylinders

2 0000h 2 Reserved

3 00XXh 2 Default number of heads

4 0000h 2 Obsolete

5 0240h 2 Obsolete

6 XXXXh 2 Default number of sectors per track

7-8 XXXXh 4 Number of sectors per card (Word 7 = MSW, Word 8 = LSW)

9 0000h 2 Obsolete

10-19 XXXXh 20 Serial number in ASCII (Right Justified)

20 0002h 2 Obsolete

21 0002h 2 Obsolete

22 0004h 2 Number of ECC bytes passed on Read/Write Long Commands
23-26 XXXXh 8 Firmware revision in ASCII. Big Endian Byte Order in Word
27-46 XXXXh 40 Model number in ASCII (Left Justified) Big Endian Byte Order in Word
47 8001h 2 Maximum number of sectors on Read/Write Multiple command
48 0000h 2 Reserved

49 0200h 2 Capabilities

50 0000h 2 Reserved

51 0200h 2 PIO data transfer cycle timing mode

52 0000h 2 Obsolete

53 0003h 2 Field validity

54 XXXXh 2 Current numbers of cylinders

55 XXXXh 2 Current numbers of heads

56 XXXXh 2 Current sectors per track

57-58 XXXXh 4 Current capacity in sectors (LBAs)(Word57=LSW , Word58=MSW)
59 0100h 2 Multiple sector setting

60-61 XXXXh | 4 Total number of sectors addressable in LBA Mode

62 0000h 2 Reserved

63 0000h 2 Multiword DMA transfer. In PCMCIA mode this value shall be oh
64 0003h 2 Advanced PIO modes supported

Copyright © Amtron Technology, Inc. www.amtron.com
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Word Default | Total

s . Bytes Data Field Type Information

- 0000h 5 Minimum Multiword DMA transfer cycle time per word. In PCMCIA mode
this value shall be Oh

66 0000h 5 Recommended Multiword DMA transfer cycle time. In PCMCIA mode this
value shall be oh

67 0078h 2 Minimum PIO transfer cycle time without flow control

68 0078h 2 Minimum PIO transfer cycle time with IORDY flow control

69-79 0000h 20 Reserved

80 0000h 2 Major version number

81 0000h 2 Minor version number

82 7028h 2 Command sets supported 0

83 500Ch 2 Command sets supported 1

84 4000h 2 Command sets supported 2

85 0001h 2 Command sets Enable O

86 0000h 2 Command sets Enable 1

87 0000h 2 Command sets Enable 2

88 0000h 2 Ultra DMA supported and selected

89 0000h 2 Time required for Security erase unit completion

90 0000h 2 Time required for Enhanced security erase unit completion

91 0000h 2 Current Advanced power management value

93-127 0000h 70 Reserved

128 0000h 2 Security status

129-159 0000h 64 vendor unique bytes

160 81F4h 2 Power requirement description

161 0000h 2 Reserved

162 0000h 2 Key management schemes supported

163 0000h 2 CF Advanced True IDE Timing Mode Capability and Setting

164 891Bh 2 CF Advanced PCMCIA I/O and Memory Timing Mode Capability and Setting

165-175 0000h 22 Reserved

176-255 0000h 140 Reserved
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4.3. CIS Information

Address Data Description of Contents CIS Function
000H 01H CISTPL_DEVICE Tuple code
002H 04H TPL_LINK Tuple link
004H DFH Device information Tuple data
006H 4AH Device information Tuple data
008H 01H Device information Tuple data
00AH FFH END MARKER End of Tuple
00CH 1CH CISTPL_DEVICE_OC Tuple code
00EH 04H TPL_LINK Tuple link
010H 02H Conditions information Tuple data
012H D9H Device information Tuple data
014H 01H Device information Tuple data
016H FFH END MARKER End of Tuple
018H 18H CISTPL_JEDEC_C Tuple code
01AH 02H TPL_LINK Tuple link
01CH DFH PCMCIA’s manufacturer’s JEDEC ID code Tuple data
O1EH 01H PCMCIA’s JEDEC device code Tuple data
020H 20H CISTPL_MANFID Tuple code
022H 04H TPL_LINK Tuple link
024H OAH Low byte of manufacturer’s ID code Tuple data
026H OOH High byte of manufacturer’s ID code Tuple data
028H OOH Low byte of product code Tuple data
02AH OOH High byte of product code Tuple data
02CH 15H CISTPL_VERS 1 Tuple code
02EH 13H TPL_LINK Tuple link
030H 04H TPLLV1_MAJOR Tuple data
032H 01H TPLLV1_MINOR Tuple data
034H 50H “’ (Vender Specific Strings) Tuple data
036H 48H “’ (Vender Specific Strings) Tuple data
038H 49H " (Vender Specific Strings) Tuple data
03AH 53H " (Vender Specific Strings) Tuple data
03CH 4FH ‘" (Vender Specific Strings) Tuple data
03EH 4EH ‘" (Vender Specific Strings) Tuple data
040H OOH Null Terminator Tuple data
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Address Data Description of Contents CIS Function
042H 43H ‘C’ (Vender Specific Strings) Tuple data
044H 46H “F’ (Vender Specific Strings) Tuple data
046H 20H “ " (Vender Specific Strings) Tuple data
048H 43H “C’ (Vender Specific Strings) Tuple data
04AH 61H “a’ (Vender Specific Strings) Tuple data
04CH 72h “r’ (Vender Specific Strings) Tuple data
04EH 64H “d’ (Vender Specific Strings) Tuple data
050H OOH Null Terminator Tuple data
052H OOH Reserved (Vender Specific Strings) Tuple data
054H FFH END MARKER End of Tuple
056H 21H CISTPL_FUNCID Tuple code
058H 02H TPL_LINK Tuple link
05AH 04H IC Card function code Tuple data
05CH 01H System initialization bit mask Tuple data
O5EH 22H CISTPL_FUNCE Tuple code
060H 02H TPL_LINK Tuple link
062H 01H Type of extended data Tuple data
064H 01H Function information Tuple data
066H 22H CISTPL_FUNCE Tuple code
068H 03H TPL_LINK Tuple link
06AH 02H Type of extended data Tuple data
06CH OCH Function information Tuple data
06EH OFH Function information Tuple data
070H 1AH CISTPL_CONFIG Tuple code
072H 05H TPL_LINK Tuple link
074H 01H Size field Tuple data
076H 03H Index number of last entry Tuple data
078H OOH Configuration register base address (Low) Tuple data
07AH 02H Configuration register base address (High) Tuple data
07CH OFH Configuration register present mask Tuple data
07EH 1BH CISTPL_CFTABLE_ENTRY Tuple code
080H 08H TPL_LINK Tuple link
082H COH Configuration Index Byte Tuple data
084H COH Interface Descriptor Tuple data
086H AlH Feature Select Tuple data

Copyright © Amtron Technology, Inc.
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Address Data Description of Contents CIS Function
088H 01H Vcc Selection Byte Tuple data
08AH 55H Nom V Parameter Tuple data
08CH 08H Memory length (256 byte pages) Tuple data
08EH OOH Memory length (256 byte pages) Tuple data
090H 20H Misc features Tuple data
092H 1BH CISTPL_CFTABLE_ENTRY Tuple code
094H 06H TPL_LINK Tuple link
096H OOH Configuration Index Byte Tuple data
098H 01H Feature Select Tuple data
09AH 21H Vcc Selection Byte Tuple data
09CH B5H Nom V Parameter Tuple data
09EH 1EH Nom V Parameter Tuple data
OAOH 4DH Peak | Parameter Tuple data
0A2H 1BH CISTPL_CFTABLE_ENTRY Tuple code
0A4H 0AH TPL_LINK Tuple link
O0A6H ClH Configuration Index Byte Tuple data
0A8H 41H Interface Descriptor Tuple data
0AAH 99H Feature Select Tuple data
O0ACH 01H Vcc Selection Byte Tuple data
OAEH 55H Nom V Parameter Tuple data
OBOH 64H I/O Parameter Tuple data
0B2H FOH IRQ parameter Tuple data
0B4H FFH IRQ request mask Tuple data
0B6H FFH IRQ request mask Tuple data
0B8H 20H Misc features Tuple data
OBAH 1BH CISTPL_CFTABLE_ENTRY Tuple code
0BCH 06H TPL_LINK Tuple link
OBEH 01H Configuration Index Byte Tuple data
OCOH 01H Feature Select Tuple data
0C2H 21H Vcc Selection Byte Tuple data
0C4H B5SH Nom V Parameter Tuple data
0C6H 1EH Nom V Parameter Tuple data
0C8H 4DH Peak | parameter Tuple data
0CAH 1BH CISTPL_CFTABLE_ENTRY Tuple code
0CCH OFH TPL_LINK Tuple link
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Address Data Description of Contents CIS Function
OCEH C2H Configuration Index Byte Tuple data
ODOH 41H Interface Descriptor Tuple data
0D2H 99H Feature Select Tuple data
0D4H 01H Vcc Selection Byte Tuple data
0D6H 55H Nom V Parameter Tuple data
0D8H EAH I/O parameter Tuple data
ODAH 61H I/0 range length and size Tuple data
ODCH FOH Base address Tuple data
ODEH 01H Base address Tuple data
OEOH 07H Address length Tuple data
OE2H F6H Base address Tuple data
OE4H 03H Base address Tuple data
OE6H 01H Address length Tuple data
OE8H EEH IRQ parameter Tuple data
OEAH 20H Misc features Tuple data
OECH 1BH CISTPL_CFTABLE_ENTRY Tuple code
OEEH 06H TPL_LINK Tuple link
OFOH 02H Configuration Index Byte Tuple data
OF2H 01H Feature Select Tuple data
OF4H 21H Vcc Selection Byte Tuple data
OF6H B5H Nom V Parameter Tuple data
OF8H 1EH Nom V Parameter Tuple data
OFAH 4DH Peak | Parameter Tuple data
OFCH 1BH CISTPL_CFTABLE_ENTRY Tuple code
OFEH OFH TPL_LINK Tuple link
100H C3H Configuration Index Byte Tuple data
102H 41H Interface Descriptor Tuple data
104H 99H Feature Select Tuple data
106H 01H Vcc Selection Byte Tuple data
108H 55H Nom V Parameter Tuple data
10AH EAH I/O parameter Tuple data
10CH 61H I/0 range length and size Tuple data
10EH 70H Base address Tuple data
110H 01H Base address Tuple data
112H 07H Address length Tuple data
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Address Data Description of Contents CIS Function
114H 76H Base address Tuple code
116H 03H Base address Tuple link
118H 01H Address length Tuple data
11AH EEH IRQ parameter Tuple data
11CH 20H Misc features Tuple data
11EH 1BH CISTPL_CFTABLE_ENTRY Tuple code
120H 06H TPL_LINK Tuple link
122H 03H Configuration Index Byte Tuple data
124H 01H Feature Select Tuple data
126H 21H Vcc Selection Byte Tuple data
128H B5H Nom V Parameter Tuple data
12AH 1EH Nom V Parameter Tuple data
12CH 4DH Peak | Parameter Tuple data
12EH 14H CISTPL_NO_LINK Tuple code
130H OOH TPL_LINK Tuple link
132H FFH CISTPL_END End of Tuple
134H FFH CISTPL_END End of Tuple
136H FFH CISTPL_END End of Tuple
138H FFH CISTPL_END End of Tuple
13AH FFH CISTPL_END End of Tuple
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4.4. SMART Command Support
Sl series CompactFlash™ card supports SMART command set and define some vendor specific data to report

spare/bad block number in each memory management unit. Users can get the data by “Read Data” command.

SMART Feature Register Values

DOh Read Data D4h Execute OFF-LINE Immediate
D1h Read Attribute Threshold D8h Enable SMART Operations
D2h Enable/Disable Autosave D9h Disable SMART Operations
D3h Save Attribute Values DAh Return Status

Notes: If reserved size below the threshold, the status can be read from cylinder register by Return Status command
(DAh).

SMART Data Structure (READ DATA (DOh))

BYTE F/V Description
0-1 X Revision code
2-361 X Vendor specific
362 \Y Off line data collection status
363 X Self-test execution status byte
364-365 Vv Total time in seconds to complete off-line data collection activity
366 X Vendor specific
367 F Off-line data collection capability
368-369 F SMART capability
Error logging capability
370 F 7-1 Reserved
0 1=Device error logging supported
371 X Vendor specific
372 F Short self-test routine recommended polling time (in minutes)
373 F Extended self-test routine recommended polling time (in minutes)
374 F Conveyance self-test routine recommended polling time (in minutes)
375-385 R Reserved
386-395 F Firmware Version/Date Code
396 \Y Number of MU in device (0~n)
397+4(n*6) Vv MU number
398+(n*6) Vv MU data block
400+(n*6) Vv MU spare block
401+(n*6) Vv Init. Bad block
402+(n*6) Vv Run time Bad block information
511 \Y Data structure checksum
Copyright © Amtron Technology, Inc. www.amtron.com
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Notes:

F = the content of the byte is fixed and does not change.

V = the content of the byte is variable and may change depending on the state of the device or the commands
executed by the device.

X = the content of the byte is vendor specific and may be fixed or variable.

R = the content of the byte is reserved and shall be zero.

N = Nth Management Unit

* 4 Byte value : [MSB] [2] [1] [LSB]
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5. ELECTRICAL SPECIFICATION [ 1T 1

5.1. Electrical Specification
The following table defines all D.C. Characteristics for the Sl Series CompactFlash™ cards. The conditions are:

Commercial Temperature Products
Ve = 5V +10%

Vec=3.3V15%

Ta=0°Cto 70°C

5.2. Power Pin Description

Pin Name | I/O Description

Veek Power | Host V¢
Vcc 3.3V Power | 3.3V Vcc
GND Power | GND

5.3. Absolute Maximum Rating

5.3.1. CompactFlash interface I/O at 5.0V

Symbol Parameter Min. Max. Units

Vee Power Supply 4.5 5.5

Vou Output Voltage High Level V0.8 Vv

Voo Output Voltage Low Level 0.8 Vv

Viy Input Voltage High Level 2.92 Vv

Vi Input Voltage Low Level 1.7 Vv

I Operating temperature for wide grade -40 +85 °C

Toprs Operating temperature for standard grade 0 +70 °C

Tsre Storage temperature -40 125 °C
Copyright © Amtron Technology, Inc. www.amtron.com
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5.3.2. CompactFlash interface 1/0 at 3.3V

Industrial Grade Sl Series CompactFlash Card

Symbol Parameter Min. Max. Units
Vee Power Supply 2.97 3.63 Vv
Vou Output Voltage High Level V0.8 \Y
Voo Output Voltage Low Level 0.8 \Y

Viu Input Voltage High Level 2.05 Vv

Vi Input Voltage Low Level 1.25 Vv
MTermsy Operating Temperature For Wide Grade -40 +85 °C
Terms Operating Temperature For Standard Grade 0 +70 °C
e Storage Temperature -40 125 °C

Input High Level

Input Low Level

Copyright © Amtron Technology, Inc.
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5.3.3. The 1/0 pins other than CompactFlash interface

Industrial Grade Sl Series CompactFlash Card

Symbol Parameter Min. Max. Unit Remark
Vee Supply Voltage 2.7 3.6 Vv
Vou High level output voltage 2.4 Vv
Voo Low level output voltage 0.4 Vv

2.0 Vv Non-Schmitt trigger
Viu High level input voltage

1.4 2.0 Vv Schmitt trigger3

0.8 Vv Non-Schmitt trigger

Vi Low level input voltage

0.8 1.2 Vv Schmitt trigger3
5.3.4. Recommended Operating Conditions
Symbol Parameter Min Typ Max Unit
Vee Power Supply Voltage 3.0 3.3 3.6
Vin Input Voltage -0.3 - Ve +0.3 Vv
Veceq Power Supply for Host I/0 3.0 - 5.5 \Y
VIN_Host Input Voltage for Host I/O -0.3 - Vceq +0.3 \Y
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5.4. AC Characteristics

5.4.1. Attribute Memory Read Timing

Speed Version 300 ns
Symbol Item IEEE Symbol Min Max
tc(R) Read Cycle Time tAVAV 300
ta(A) Address Access Time tAvQyv 300
ta(CE) Card Enable Access Time tELQV 300
ta(OE) Output Enable Access Time tGLQv 150
tdis(CE) Output Disable Time from CE tEHQZ 100
tdis(OE) Output Disable Time from OE tGHQZ 100
tsu (A) Address Setup Time tAVGL 30
ten(CE) Output Enable Time from CE tELQNZ 5
ten(OE) Output Enable Time from OE tGLQNZ 5
tv(A) Data Valid from Address Change tAXQX 0
_ te(R) .
An
An ; Q
- B ta(A)
-REG
P tsu(A) | | tvin)
| »| ta(CE) | J—
-CE A
o | | tdis(CE)
ten(CE) |t —— | ! !
i | ta(OE) i
-0OE |4
ten(OE) ] "l < tdis(OF)
Dout ¢ b

Attribute Memory Read Timing Diagram
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5.4.2. Configuration Register (Attribute Memory) Write Timing

Speed Version 250 ns

Symbol Item IEEE Symbol Min Max
tc(W) Write Cycle Time tavav 250

tw(WE) Write Pulse Width twiwn 150

tsu(A) Address Setup Time tavwie 30

trec(WE) Write Recovery Time twmax 30

tsu(D-WEH) Data Setup Time for WE tovwH 80

th(D) Data Hold Time twmbx 30

Note:

All times are in nanoseconds. Din signifies data provided by the system to the CompactFlash Storage Card or CF+

Card.

- -
Reg
An
1SUA) g |_<_ trec(WE) -
|
WE _\ l< TW(WE} | /
LA™ \I i/
§ |
tsu(D-WEH) _._| < 10
-CE
-OE
Din <\//\ Data In Valid ‘)I,,,

Configuration Register (Attribute Memory) Write Timing Diagram
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5.4.3. Common Memory Read Timing

Industrial Grade Sl Series CompactFlash Card

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

Symbol Item IEEE Symbol [ Min | Max | Min | Max | Min [ Max | Min | Max

ta(OE) Output Enable Access Time | tgqv 125 60 50 45

Tdis(OE) Output Disable Time from e 100 - 50 45
OE

tsu(A) Address Setup Time tavel 30 15 10 10

th(A) Address Hold Time tenax 20 15 15 10

tsu(CE) CE Setup before OE teaL 0 0 0 0

th(CE) CE Hold following OE teHen 20 15 15 10

tv(WT-OE) Wait Delay Falling from OE | tguwry 35 35 35 na’

tv(WT) Data Setup for Wait Release | tquwh 0 0 0 na’

tw(WT) Wait Width Time® twnwrh 350 350 350 na'

Note:

1) —-WAIT is not supported in this mode.

2)  The maximum load on -WAIT is 1 LSTTL with 50 pF (40pF below 120nsec Cycle Time) total load. All times are in

nanoseconds. Dout signifies data provided by the CompactFlash Storage Card or CF+Card to the system. The -WAIT signal

may be ignored if the -OE 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 PCMCIA specification of 12us but is

intentionally less in this specification.

An > <
4—p tsu(A) > th(A)
-REG S
-CE ﬂ—b tsu(CE) PR
< ta(OE) q
-OE
tw(WT)
-WAIT
4P tdi
tv(WT-OE) tvWT) —p| |e€— tdis(OE)
Dout

Common Memory Read Timing Diagram
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Industrial Grade Sl Series CompactFlash Card

5.4.4. Common Memory Write Timing

Cycle Time Mode: 250 ns 120 ns 100 ns 80 ns
Symbol Item IEEE Symbol Min | Max | Min | Max | Min | Max | Min | Max
tsu Data Setup before
tovwh 80 50 40 30
(D-WEH) WE
th Data Hold following
twmbx 30 15 10 10
(D) WE
tw
WE Pulse Width twiwn 150 70 60 55
(WE)
tsu
(A) Address Setup Time tavwi 30 15 10 10
tsu
CE Setup before WE teow 0 0 0 0
(CE)
trec
Write Recovery Time | twwax 30 15 15 15
(WE)
th
(A) Address Hold Time tenax 20 15 15 15
th
CE Hold following WE | tguen 20 15 15 10
(CE)
tv Wait Delay Falling Ny
twiwty 35 35 35 na
(WT-WE) from WE
tv WE High from Wait )
twrhwH 0 0 0 na
(WT) Release
tw ) 1
Wait Width Time twrwTH 350 350 350 na
(WT)
Note:

1) —WAIT is not supported in this mode.
2)  The maximum load on -WAIT is 1 LSTTL with 50 pF (40pF below 120nsec Cycle Time) total load. All times are in

nanoseconds. Din signifies data provided by the system 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 PCMCIA specification of

12us but is intentionally less in this specification.
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An ><
—» tSU(A) <«—>| th(A)
-REG \\ -
tsu(CE) ;L
-CE A
— | trec(WE)
< tw(WE) o
N V
-WE N y
< twWwD >
-WAIT Nl tv(WT
tV(WT-WE) (e
tsu(D-WEH) | »la—p| th(D)
Din Din Valid
Common Memory Write Timing Diagram
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5.4.5. 1/0 Read Timing

Industrial Grade Sl Series CompactFlash Card

Cycle Time Mode: 250 ns 120 ns 100 ns 80 ns
IEEE
Symbol Item Min Max | Min Max | Min Max | Min Max
Symbol
Td Data Delay
tigLQvV 100 50 45 45
(IORD) after IORD
Th Data Hold
tIGHQX 0 5 5 5
(IORD) following IORD
Tw IORD Width
tIGLIGH 165 70 65 55
(IORD) Time
tsuA Address Setup
tAVIGL 70 25 25 15
(IORD) before IORD
thA Address Hold
tIGHAX 20 10 10 10
(IORD) following IORD
tsuCE CE Setup
tELIGL 5 5 5 5
(IORD) before IORD
thCE CE Hold
tIGHEH 20 10 10 10
(IORD) following IORD
tsuREG REG Setup
tRGLIGL |5 5 5 5
(IORD) before IORD
thREG REG Hold
tIGHRGH | 0 0 0 0
(IORD) following IORD
INPACK Delay
tdfINPACK
Falling from tIGLIAL 0 45 0 nal 0 nal 0 nal
(IORD)
IORD3
INPACK Delay
tdrINPACK
Rising from tIGHIAH 45 nal nal nal
(IORD)
IORD3
I01S16 Delay
tdflOIS16
Falling from tAVISL 35 nal nal nal
(ADR)
Address3
I01S16 Delay
tdrlOIS16
Rising from tAVISH 35 nal nal nal
(ADR)
Address3
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Cycle Time Mode 250 ns 120 ns 100 ns 80 ns
IEEE
Symbol Item Min Max | Min Max | Min Max | Min Max
Symbol
Wait Delay
tdwT
Falling from tIGLWTL 35 35 35 na2
(IORD)
IORD3
Data Delay
Td
from Wait tWTHQV 0 0 0 na2
(WT)
Rising3
Tw Wait Width
tWTLWTH 350 350 350 na2
(WT) Time3
Note:
(1) -10IS16 and -INPACK are not supported in this mode.
(2) -WAIT is not supported in this mode.
(3) Maximum load on -WAIT, -INPACK and -101S16 is 1 LSTTL with 50 pF (40pF below 120nsec Cycle Time)

total load. All times are in nanoseconds. Minimum time from -WAIT high to -IORD high is 0 nsec, but

minimum -IORD width shall still be met. Dout signifies data provided by the CompactFlash Storage Card or

CF+ Card to the system. Wait Width time meets PCMCIA specification of 12us but is intentionally less in

this spec.
An ><
< » tsSuA(IORD) «— thA(IORD)
—| j+—p| tsuREG(IORD
-REG > = ( ) +—»| “thREG(IORD)
.CE — \| = tsuCE(IORD) «—>| /{hCE(IORD)
IORD _ tw(IORD) R
< »| tddNPACK(IORD)
-INPACK tdfINPACK(IORD)
<+ tdlO1S16(ADR)
-101S16 < td(ORD) >
tdflOIS16(ADR)
-WAIT T ,I‘
td(WT) +—| th(IORD)
tdW T(IORD) :|:'. ';|== -
Dout twWT

1/0 Read Timing Diagram
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5.4.6. 1/O Write Timing

Industrial Grade Sl Series CompactFlash Card

Cycle Time Mode 250 ns 120 ns 100 ns 80 ns
Symbol ltem IEEE Symbol Min Max | Min Max | Min Max | Min | Max
Tsu Data Setup before
tDVIWH 60 20 20 15
(IOWR) IOWR
Th Data Hold following
tIWHDX 30 10 5 5
(IOWR) IOWR
Tw
IOWR Width Time tIWLIWH 165 70 65 55
(IOWR)
tsuA Address Setup
tAVIWL 70 25 25 15
(IOWR) before IOWR
thA Address Hold
tIWHAX 20 20 10 10
(IOWR) following IOWR
tsuCE CE Setup before
tELIWL 5 5 5 5
(IOWR) IOWR
thCE CE Hold following
tIWHEH 20 20 10 10
(IOWR) IOWR
tsuREG REG Setup before
tRGLIWL 5 5 5 5
(IOWR) IOWR
thREG REG Hold following
tIWHRGH 0 0 0 0
(IOWR) IOWR
tdflOIS16 I0IS16 Delay Falling ) )
3 tAVISL 35 na na na
(ADR) from Address
tdrlOIS16 I0IS16 Delay Rising ) ) )
3 tAVISH 35 na na na
(ADR) from Address
tdwT Wait Delay Falling 5
5 tIWLWTL 35 35 35 na
(IOWR) from IOWR
tdrlIOWR IOWR high from 5
o tWTJIWH 0 0 0 na
(WT) Wait high
TW 3 2
(WT) Wait Width Time tWTLWTH 350 350 350 na
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Note:

1) -10IS16 and -INPACK are not supported in this mode.

2) -WAIT is not supported in this mode.

3)  The maximum load on -WAIT, -INPACK, and -101S16 is 1 LSTTL with 50 pF (40pF below 120nsec Cycle Time) total
load. All times are in nanoseconds. Minimum time from -WAIT high to -IOWR high is 0 nsec, but minimum
-IOWR width shall still be met. Din signifies data provided by the system to the CompactFlash Storage Card or
CF+ Card. The Wait Width time meets the PCMCIA specification of 12 us but is intentionally less in this

specification.

A N
AN A
i {SUAIOWR) <3l thaowRr)
__ ] e iISUREG{IOWR] | —
-REG \ | thREG(IOWR)
—~ ] M= ISUCE{IOWR) R A,
- E ) ) T T LS TNGEIOWR)
tw(IOWR)
-1OWR < ——— >
| tdrO1S16{ADR)
— 1 . R d __|)—

Jdnic4ae | tsU(lOWR) |la . "
Ll R R o "_'r - /'l

tdfi0IS16(ADR) — '

T tw(WT)
WAIT - &
N~ PRI I P
P B | LN{IOVWR)
tAWT(IOWR) [P . _ oo [ >
' ’ 1diio W R (W T)
Mir S himvyalidlN_
=i \ A v ocang /
I/O Write Timing Diagram
Copyright © Amtron Technology, Inc. www.amtron.com

40



Amtron Technology, Inc. Industrial Grade Sl Series CompactFlash Card

5.4.7. True IDE PIO Mode Read/Write Timing

| Mode | Mode | Mode | Mode | Mode | Mode | Mode
tem
0 1 2 3 4 5 6
to Cycle time (min)* 600 383 240 180 120 100 80
Address Valid to HIOE/HIOW setup
t 70 50 30 30 25 15 10
(min)
t, HIOE/HIOW (min)* 165 125 100 80 70 65 55
t, HIOE/HIOW (min) Register (8 bit)" 290 290 290 80 70 65 55
ty | HIOE/HIOW recovery time (min)* - - - 70 25 25 20
13 HIOW data setup (min) 60 45 30 30 20 20 15
1, HIOW data hold (min) 30 20 15 10 10 5 5
ts HIOE data setup (min) 50 35 20 20 20 15 10
ts HIOE data hold (min) 5 5 5 5 5 5 5
tes HIOE data tristate (max)’ 30 30 30 30 30 20 20
Address valid to I0OCS16 assertion
t; . 90 50 40 n/a n/a n/a n/a
(max)
Address valid to I0CS16 released
tg . 60 45 30 n/a n/a n/a n/a
(max)
tq HIOE/HIOW to address valid hold 20 15 10 10 10 10 10
Read Data Valid to IORDY active
tao 0 0 0 0 0 0 0
(min), if IORDY initially low after tA
ta | IORDY Setup time’ 35 35 35 35 35 na’ na’
ts IORDY Pulse Width (max) 1250 | 1250 | 1250 | 1250 | 1250 | na’ na’
tc | IORDY assertion to release (max) 5 5 5 5 5 na’ na’

Note:
All timings are in nanoseconds. The maximum load on -I0OCS16 is 1 LSTTL with a 50 pF (40pF below 120nsec Cycle
Time) total load. All times are in nanoseconds. Minimum time from -IORDY high to -IORD high is 0 nsec, but minimum

-IORD width shall still be met.

1) tOis the minimum total cycle time, t2 is the minimum command active time, and t2i is the minimum command
recovery time or command inactive time. The actual cycle time equals the sum of the actual command active
time and the actual command inactive time. The three timing requirements of t0, t2, and t2i shall be met. The
minimum total cycle time requirement is greater than the sum of t2 and t2i. This means a host implementation
can lengthen either or both t2 or t2i to ensure that t0 is equal to or greater than the value reported in the
device’s identify device data. A CompactFlash Storage Card implementation shall support any legal host
implementation.

2) This parameter specifies the time from the negation edge of -IORD to the time that the data bus is no longer
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3)

4)
5)

driven by the CompactFlash Storage Card (tri-state).

The delay from the activation of -IORD or -IOWR until the state of IORDY is first sampled. If IORDY is inactive
then the host shall wait until IORDY is active before the PIO cycle can be completed. If the CompactFlash
Storage Card is not driving IORDY negated at tA after the activation of -IORD or -IOWR, then t5 shall be met and
tRD is not applicable. If the CompactFlash Storage Card is driving IORDY negated at the time tA after the
activation of -IORD or -IOWR, then tRD shall be met and t5 is not applicable.

t7 and t8 apply only to modes 0, 1 and 2. For other modes, this signal is not valid.

IORDY is not supported in this mode.

t8

P t0 > [
HA, N
CEx
HIOE \ t9
HIOW " Lﬁ 1 A
ot | t2 | 21 N
_ t3 Lo td
Write | b
HD . >
Read A > >
HD N |
< » 06
5 . N
6z |
I0CS16
IORDY
See noted, 4-1 tA
" tRD L tC
IORDY « B » |

See noted, 4-2

.

True IDE PIO Mode Timing Diagram
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Notes:

(1) Device address consists of CEO, CE1, and HA[2:0]

(2) Data consists of HD[15:00] (16-bit) or HD[7:0] (8 bit)

(3) 10CS16 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 extend the PIO cycle. The determination of whether the cycle is
to be extended is made by the host after t, from the assertion of HIOE or HIOW. The assertion and negation of
IORDY is described in the following three cases:

(4-1) Device never negates IORDY: No wait is generated.

(4-2) Device drives IORDY low before t,: wait generated. The cycle completes after IORDY is reasserted. For cycles
where a wait is generated and HIOE is asserted, the device shall place read data on D15-D00 for typ before

causing IORDY to be asserted.
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5.4.8. True IDE Multiword DMA Mode Read/Write Timing

Mode | Mode | Mode | Mode | Mode [ Not
ftem 0 1 2 3 4 e
to Cycle time (min) 480 150 120 100 80 1
tp HIOE / HIOW asserted width (min) 215 80 70 65 55 1
te HIOE data access (max) 150 60 50 50 45
tr HIOE data hold (min) 5 5 5 5 5
tg HIOE/HIOW data setup (min) 100 30 20 15 10
ty HIOW data hold (min) 20 15 10 5 5
DMACK(HREG) to HIOE/HIOW setup
t (min) 0 0 0 0 0
t HIOE / HIOW to -DMACK hold (min) 20 5 5 5 5
tir HIOE negated width (min) 50 50 25 25 20 1
tw | HIOW negated width (min) 215 50 25 25 20 1
tr HIOE to DMARQ delay (max) 120 40 35 35 35
tw | HIOW to DMARQ delay (max) 40 40 35 35 35
tw CEx valid to HIOE / HIOW 50 30 25 10 5
tn CEx hold 15 10 10 10 10

Notes:

t0 is the minimum total cycle time and tD is the minimum command active time, while tKR and tKW are the
minimum command recovery time or command inactive time for input and output cycles respectively. The actual
cycle time equals the sum of the actual command active time and the actual command inactive time. The three
timing requirements of t0, tD, tKR, and tKW shall be met. The minimum total cycle time requirement is greater than
the sum of tD and tKR or tKW.for input and output cycles respectively. This means a host implementation can
lengthen either or both of tD and either of tkKR, and tKW as needed to ensure that t0 is equal to or greater than the
value reported in the device's identify device data. A CompactFlash Storage Card implementation shall support any

legal host implementation.
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A
Y

CEx

HIOE
HIOW

M D 1K
G |

*
y

TITio
WILIC N

HD

Read
HD

. E G b L]

- }

.\, |
’\ /"‘

True IDE Multiword DMA Mode Read/Write Timing Diagram

Notes:

1) If the Card cannot sustain continuous, minimum cycle time DMA transfers, it may negate DMARQ within the
time specified from the start of a DMA transfer cycle to suspend the DMA transfers in progress and reassert the
signal at a later time to continue the DMA operation.

2)  This signal may be negated by the host to suspend the DMA transfer in progress.
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5.4.9. Ultra DMA Signal Usage In Each Interface Mode

Signal Type (Non UDMA PC CARD MEM MODE | PC CARD IO MODE TRUE IDE MODE
MEM MODE) UDMA UDMA UDMA

DMARQ Output | (-INPACK) -DMARQ -DMARQ DMARQ

HREG Input (-REG) -DMACK DMACK -DMACK

HIOW Input | (-IOWR) sTop! sTop! sTop!
-HDMARDY(R) -HDMARDY(R) 2 -HDMARDY(R) 2

HIOE Input (-IORD) L34 L34 L34
HSTROBE(W) > HSTROBE(W) > HSTROBE(W)Y >
-DDMARDY(W) 3 -DDMARDY(W) >3 -DDMARDY(W) >3

IORDY Output | (-WAIT) L4 L4 L4
DSTROBE(R) DSTROBE(R) DSTROBE(R)

HD[15:00] | Bidir (D[15:00]) D[15:00] D[15:00] D[15:00]

HA[10:00] | Input (A[10:00]) A[10:00] A[10:00] A[02:00] °

CSEL Input | (-CSEL) -CSEL -CSEL -CSEL

HIRQ Output | (READY) READY -INTRQ INTRQ

CE1 CE2 Input | (-CE1) (-CE2) -CE1-CE2 -CE1-CE2 -CS0 -CS1

Notes:

1) The UDMA interpretation of this signal is valid only during an Ultra DMA data burst.

2) The UDMA interpretation of this signal is valid only during and Ultra DMA data burst during a DMA Read

command.
3) The UDMA interpretation of this signal is valid only during an Ultra DMA data burst during a DMA Write
command.
4) The HSTROBE and DSTROBE signals are active on both the rising and the falling edge.
5) Address lines 03 through 10 are not used in True IDE mode.
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5.4.10. Ultra DMA Data Burst Timing Requirements

UDMA UDMA UDMA UDMA UDMA UDMA

Name | ModeO Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Measure

Location®
Min | Max | Min [ Max | Min | Max | Min | Max | Min | Max | Min [ Max

tacverve | 240 160 120 90 60 40 Sender

teve 112 73 54 39 25 16.8 Note3

toeve 230 153 115 86 57 38 Sender

tos 15.0 10.0 7.0 7.0 5.0 4.0 Recipient

ton 5.0 5.0 5.0 5.0 5.0 4.6 Recipient

tovs 70.0 48.0 31.0 20.0 6.7 4.8 Sender

towvH 6.2 6.2 6.2 6.2 6.2 4.8 Sender

tes 15.0 10.0 7.0 7.0 5.0 5.0 Device

ten 5.0 5.0 5.0 5.0 5.0 5.0 Device

tevs 70.0 48.0 31.0 20.0 6.7 10.0 Host

tevn 6.2 6.2 6.2 6.2 6.2 10.0 Host

trrs 0 0 0 0 0 35 Device

tozks 70.0 48.0 31.0 20.0 6.7 25 Sender

trs 230 200 170 130 120 90 Device

ty 0 150 | O 150 | O 150 | O 100 | O 100 | O 75 Noted

tvu 20 20 20 20 20 20 Host

tu 0 0 0 0 0 0 Host

taz 10 10 10 10 10 10 Note5

tzan 20 20 20 20 20 20 Host

tza0 0 0 0 0 0 0 Device

teny 20 70 20 70 20 70 20 55 20 |55 20 50 Host

tres 75 70 60 60 60 50 Sender

trp 160 125 100 100 100 85 Recipient

tioroyz 20 20 20 20 20 20 Device

t210r0Y 0 0 0 0 0 0 Device

tack 20 20 20 20 20 20 Host

tss 50 50 50 50 50 50 Sender
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Notes:

All Timings in ns

1)
2)

3)
4)

5)

6)

All timing measurement switching points (low to high and high to low) shall be taken at 1.5 V.
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 thesender connector.

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

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.

See the AC Timing requirements in Table 28: Ultra DMA AC Signal Requirements.
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5.4.11.Ultra DMA Data Burst Timing Descriptions

Industrial Grade SI Series CompactFlash Card

Name | Comment Notes
toeverve | Typical sustained average two cycle time
Cycle time allowing for asymmetry and clock variations (from STROBE edge to
o sTRosE edge)
Two cycle time allowing for clock variations (from rising edge to next rising edge or
facre from falling edge next falling edge of STROBE)
tos Data setup time at recipient (from data valid until STROBE edge) 2
ton Data hold time at recipient (from STROBE edge until data may become invalid) 2
tovs Data valid setup time at sender (from data valid until STROBE edge) 3
tovn Data valid hold time at sender (from STROBE edge until data may become invalid) 3
tes CRC word setup time at device 2
ten CRC word hold time device 2
tevs CRC word valid setup time at host (from CRC valid until -DMACK negation) 3
CRC word valid hold time at sender (from -DMACK negation until CRC may become
o invalid) 3
Time from STROBE output released-to-driving until the first transition of critical
fars timing.
tozes Time from data output released-to-driving until the first transition of critical timing.
First STROBE time (for device to first negate DSTROBE from STOP during a data in
s burst)
ty Limited interlock time 1
tvu Interlock time with minimum 1
ty Unlimited interlock time 1
taz Maximum time allowed for output drivers to release (from asserted or negated)
toan Minimum delay time required for output
tzp drivers to assert or negate (from released)
Envelope time (from -DMACK to STOP and -HDMARDY during data in burst initiation
ey and from DMACK to STOP during data out burst initiation)
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
Minimum time before driving IORDY
tzioroy 4
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Name | Comment Notes

Tack

Setup and hold times for -DMACK (before assertion or negation)

tss

Time from STROBE edge to negation of DMARQ or assertion of STOP (when sender

terminates a burst)

Notes:

(1)

(2)

(3)

1)

The parameters ty, tyy (in 6.4.17: Ultra DMA Data-In Burst Device Termination Timing and
6.4.18: Ultra DMA Data-In Burst Host Termination Timing), and t indicate sender-to-recipient or
recipient-to-sender interlocks, i.e., one agent (either sender or recipient) is waiting for the other
agent to respond with a signal before proceeding. ty, is an unlimited interlock that has no
maximum time value. ty, is a limited time-out that has a defined minimum. t, is a limited
time-out that has a defined maximum.

80-conductor cabling (see ATA specification :Annex A) shall be required in order to meet setup
(tps, tes) and hold (tpy, tew) times in modes greater than 2.

Timing for tpys, tovk, tevs and teyy 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.

For all timing modes the parameter t;orpy Mmay be greater than tgyy due to the fact that the host

has a pull-up on IORDY- giving it a known state when released.
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5.4.12.Ultra DMA Sender and Recipient IC Timing Requirements

UDMA UDMA UDMA UDMA UDMA UDMA UDMA
Name | Mode O Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Mode 6
Min | Max | Min [ Max | Min [ Max | Min | Max | Min | Max | Min | Max [ Min | Max
tosic 14.7 9.7 6.8 2.3 4.8 2.3 2.3
tomc | 4.8 4.8 4.8 2.8 4.8 2.8 2.8
tovsc | 72.9 50.9 33.9 6.0 9.5 6.0 5.2
tovue | 9.0 9.0 9.0 6.0 9.0 6.0 5.2
tosic Recipient IC data setup time (from data valid until STROBE edge) (see note 2)
tomic Recipient IC data hold time (from STROBE edge until data may become invalid) (see note 2)
tovsic | Sender IC data valid setup time (from data valid until STROBE edge) (see note 3)
tovhic | Sender IC 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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5.4.13.Ultra DMA AC Signal Requirements

Name Comment Min [V/ns] Max [V/ns] Notes
SRISE Rising Edge Slew Rate for any signal 1.25 1
SFALL Falling Edge Slew Rate for any signal 1.25 1
Notes:

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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5.4.14.Ultra DMA Data-In Burst Initiation Timing
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Ultra DMA Data-In Burst Initiation Timing Diagram

All waveforms in this diagram are shown with the asserted state high. Negative true signals appear

inverted on the bus relative to the diagram.

Notes:

The definitions for the IORDY:-DDMARDY:DSTROBE, -IORD:-HDMARDY:HSTROBE, and -IOWR:STOP
signal lines are not in effect until DMARQ and -DMACK are asserted. HA[02:00], -CSO & -CS1 are True
IDE mode signal definitions. HA[10:00], -CE1 and -CE2 are PC Card mode signals. The Bus polarity of (-)
DMACK and (-) DMARQ are dependent on interface mode active.
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5.4.15. Sustained Ultra DMA Data-In Burst Timing
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Sustained Ultra DMA Data-In Burst Timing Diagram

HD[15:00] and DSTROBE signals are shown at both the host and the device to emphasize that cable

settling time as well as cable propagation delay shall not allow the data signals to be considered

stable at the host until some time after they are driven by the device.
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5.4.16.Ultra DMA Data-In Burst Host Pause Timing
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Ultra DMA Data-In Burst Host Pause Timing Diagram

All waveforms in this diagram are shown with the asserted state high. Negative true signals appear

inverted on the bus relative to the diagram.

Notes:

1) The host may assert STOP to request termination of the Ultra DMA data burst no sooner than
tRP after -HDMARDY is negated.

2)  After negating -HDMARDY, the host may receive zero, one, two, or three more data words from
the device.

3)  The bus polarity of the (-) DMARQ and (-)DMACK signals is dependent on the active interface

mode.
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5.4.17.Ultra DMA Data-In Burst Device Termination Timing
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Ultra DMA Data-In Burst Device Termination Timing Diagram

All waveforms in this diagram are shown with the asserted state high. Negative true signals appear

inverted on the bus relative to the diagram.

Notes:

The definitions for the STOP, HDMARDY, and DSTROBE signal lines are no longer in effect after
DMARQ and DMACK are negated. HA[02:00], -CSO & -CS1 are True IDE mode signal definitions.
HA[10:00], -CE1 and -CE2 are PC Card mode signals. The bus polarity of DMARQ and DMACK are

dependent on the active interface mode.
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5.4.18.Ultra DMA Data-In Burst Host Termination Timing
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Ultra DMA Data-In Burst Host Termination Timing Diagram

All waveforms in this diagram are shown with the asserted state high. Negative true signals appear

inverted on the bus relative to the diagram.

Notes:

The definitions for the STOP, HDMARDY, and DSTROBE signal lines are no longer in effect after
DMARQ and DMACK are negated. HA[02:00], -CSO & -CS1 are True IDE mode signal definitions.
HA[10:00],-CE1 and -CE2 are PC Card mode signal definitions. The bus polarity of DMARQ and DMACK

depend on the active interface mode.

Copyright © Amtron Technology, Inc.

www.amtron.com
57



Amtron Technology, Inc.

5.4.19.Ultra DMA Data-Out Burst Initiation Timing

Industrial Grade SI Series CompactFlash Card

(-)DMARQ /
A J'/
kl.lC\‘lkC} s
tL'I
(-)DMACK
(HREG)
(host)
g ly e
STOP RN -
{HIO‘\XVT} \\><./ \\'< \\)\/. \\ L N
(host) Lot L S h
o1 T
lzorDy [ > gl L
-HDMARDY L
(HIOE) ‘ //
(device)  -—————————————————- —-———- g
HSTROBE (o crlt—p
(IORDY) S N
(host) /><5/" NN ‘ tpzrs i
‘ < Iovs >l > v
HDS00] Sl N e VAN N 2 NN NN
o) B AN A A NN AT A AT A At X A AKX
tack [P
HA[02:00],
-CS0.-CSI(IDE) :
-CE1,-CE2 AKX XD
(PC Card)
HA[]UOU] N N
(PC Card) PAVAVA

Ultra DMA Data-Out Burst Initiation Timing Diagram

All waveforms in this diagram are shown with the asserted state high. Negative true signals appear

inverted on the bus relative to the diagram.

Note:

The definitions for the STOP, DDMARDY, and HSTROBE signal lines are not in effect until DMARQ and
DMACK are asserted. HA[02:00], -CSO & -CS1 are True IDE mode signal definitions. HA[10:00], -CE1
and -CE2 are PC Card mode signal definitions. The bus polarity of DMARQ and DMACK depend on the

active interface mode.
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5.4.20.Sustained Ultra DMA Data-Out Burst Timing
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Sustained Ultra DMA Data-Out Burst Timing Diagram
Note:

Data (HD[15:00]) and HSTROBE signals are shown at both the device and the host to emphasize that
cable settling time as well as cable propagation delay shall not allow the data signals to be considered

stable at the device until sometime after they are driven by the host.
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5.4.21.Ultra DMA Data-Out Burst Device Pause Timing
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Ultra DMA Data-Out Burst Device Pause Timing Diagram

All waveforms in this diagram are shown with the asserted state high. Negative true signals appear

inverted on the bus relative to the diagram.

Notes:

1) The device may negate DMARQ to request termination of the Ultra DMA data burst no sooner
than tRP after -DDMARDY is negated.

2)  After negating -DDMARDY, the device may receive zero, one, two, or three more data words
from the host.

3) The bus polarity of DMARQ and DMACK depend on the active interface mode.
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5.4.22.Ultra DMA Data-Out Burst Device Termination Timing
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Ultra DMA Data-Out Burst Device Termination Timing Diagram

All waveforms in this diagram are shown with the asserted state high. Negative true signals appear

inverted on the bus relative to the diagram.

Note:

The definitions for the STOP, DDMARDY, and HSTROBE signal lines are no longer in effect after
DMARQ and DMACK are negated. HA[02:00], -CSO & -CS1 are True IDE mode signal definitions.
HA[00:10], -CE1 and -CE2 are PC Card mode signals. The bus polarity of DMARQ and DMACK depend

on the active interface mode.
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5.4.23.Ultra DMA Data-Out Burst Host Termination Timing
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Ultra DMA Data-Out Burst Host Termination Timing Diagram

All waveforms in this diagram are shown with the asserted state high. Negative true signals appear inverted

on the bus relative to the diagram.

Notes:

The definitions for the STOP, DDMARDY, and HSTROBE signal lines are no longer in effect after DMARQ and
DMACK are negated. HA[02:00], -CSO & -CS1 are True IDE mode signal definitions. HA[10:00], -CE1 and -CE2
are PC Card mode signal definitions. The bus polarity of DMARQ and DMACK depend on the active interface

mode.
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6. PART NUMBER DECODER (1 1

CFC-SIX*X*X3X* XXX’

Item Series

Capacity Temperature Grade | Disk Mode | Data Transfer Mode

Xt x2x3 x? xX° X8 x’

CFC SI

128M (128MB)
256M (256MB)
512M (512MB)

001G  (1GB) c .
002G  (2GB) C 0
004G  (4GB) [

A U
008G  (8GB)

016G  (16GB)
032G (32GB)

X°> Operating Temperature  C: Standard (0°C to +70°C) I: Industrial (-40°C to +85°C)

X® Disk Mode F : Fixed mode R:Removable mode A: Auto Detect mode
P: PIO mode M™M: MDMA mode U :UDMA mode
X’ Data Transfer Mode Note: UMDA mode can automatically switch to either MDMA
mode or PIO mode based on the host device
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