MNacmwara sys-com

ATGX-XXXXXX Series Rev1.0

ATAPI Memory Card Drive

--- ATGX-XXXXXX Series ---

Vce= 5.0V == 10%

Burst data transfer rate(Drive-Host)11.1MB/sec (max)

Sustained write speed
Sustained read speed

950 KB/sec (max)
1000 KB/sec (max)

OUTLINE
ATA/ATAPI CF
25 35 2 35
2 A Slot HDD
B Slot FD MO [ON) 25
HDD FDD
Master/Slave DIP
Vv PIO mode 3
ATM FA
FEATURES
CFTYPE X
(CFTYPE )+ CF TYPE
ATA/ATAPI
PIO mode 3
ATA-4
ATAPI

CF

POS
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Product Models

2.5inch
Model No.
ATG2-CFRO1
3.5inch
Model No. Model No.
ATG3-CFLRO1 - ATG3-CFLRO1F -
ATG3-128MDG 128MB ATG3-128MDGF 128MB
ATG3-256MDG 256MB ATG3-256MDGF 256MB
ATG3-512MDG 512MB ATG3-512MDGF 512MB
ATG3-1G02DG 1024MB ATG3-1G02DGF 1024MB

CFl -  xDG Series
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To/from host 11.1MB/sec (max )
Sustained write 950KB/sec (max)
Sustained read 1000KB/sec (max)
5V +/- 10%
Active mode 120 mA (typ)
Idle mode 85 mA (max)
0 to60
-20 to80
85% (Max) [ ]
9800m/s (max) (3 ) [ ]
147m/s peak (25Hz - 2000Hz) [ ]
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SYMBOL RATING VALUE UNIT
Vce Power Supply Voltage -0.6t0 6.0 \Y
Vin Input Voltage -0.3 to VCC+0.3 \Y
Tstg Storage Temperature -20 to 80
Topr Operating Temperature -0 to 60

SYMBOL PARAMETER MIN MAX UNIT
Vce Power Supply Voltage 45 55 vV
ViH High Level Input Voltage 2.0 - \Y
ViL Low Level Input Voltage - 0.8 \Y,

(Ta=0 60 , Vcc=50v=x10 )

SYMBOL PARAMETER MIN TYP MAX UNIT
Icco Operating Current - 120 - mA
Icci Idle Mode Current - - 85 mA
VoH High Level Output Voltage 2.4 - - Y
VoL Low Level Output Voltage - - 0.4 Y

2006-4-17 4/31



sacmwAara sys-com ATGX-XXXXXX_ Series Rev1.0

2.5inch
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3.5inch
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3.5inch
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Write Protect Boot

2.5inch/3.5inch

3.5inch
Boot
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3.5inch
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Pin Signal Pin Pin Signal Pin
Num Name Type Num Name Type
1 -RESET I 2 GND —
3 DD7 I/0 4 DD8 170
5 DD6 I/0 6 DD9 /0
7 DD5 170 8 DD10 170
9 DD4 170 10 DD11 /0
11 DD3 /0 12 DD12 /0
13 DD2 I/0 14 DD13 /0
15 DD1 I/0 16 DD14 /0
17 DDO I/0 18 DD15 /0
19 GND — 20 KEY(NC) —
21 DMARQ(NC) — 22 GND —
23 -DIOW I 24 GND —
25 -DIOR I 26 GND —
27 IORDY 0] 28 CSEL I

29 -DMACK(NC) — 30 GND —
31 INTRQ 0 32 Reserved —
33 DAl I 34 -PDIAG 170
35 DAO I 36 DA2 I
37 -CS0 I 38 -Cs1 I
39 -DASP I/0 40 GND —
41 +5V — 42 +5V —
43 NC — 44 NC —
41-44pin  3.5inch 2.5inch
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Signal Name Dir. | Pin# Description
-RESET I 1
LLL11
DD[0:15] /0 | 3-18
DDO0 LSB DD15 MSB
-DIOW I 23
-DIOR I 25
INTRQ @] 31
nlEN
nlEN

DA[O: 2] I 33,35,36 /0
-CS0,-CS1 | 37,38 Command Block Register  Control Block

Register
CSEL I 28 Master(0) Slave(l)

CSEL
Master

Slave
-PDIAG I/0 | 34 open drain Slave  Execute

Diagnostic Master
-DASP /0 | 39 open drain

Slave

GND 2,19,22,24,26,30,40,

2006-4-17 12/31




MNacmwara sys-com

ATGX-XXXXXX Series Rev1.0

I/0
I/0
I/0 Register
DAO DA2?
-DIOR=L -DIOW=L

-CS1 -CS0 DA2 DAl DAO ATA ATAPI ATA ATAPI

1 0 0 0 0 Data - Data -

1 0 0 0 1 Error . Feature -

1 0 0 1 0 Sector count Interrupt Reason Sector count -

1 0 0 1 1 Sector number - Sector number -

1 0 1 0 0 Cylinder low Byte Count Low Cylinder low Byte Count Low

1 0 1 0 1 Cylinder high Byte Count High Cylinder high Byte Count High

1 0 1 1 0 Device/Head - Drive head -

1 0 1 1 1 Status - Command -

0 1 1 1 0 Alt. status - Device control -
Register Access Timing Example

DA[2:0]
CS[1:0] DA2 X X X X
-DIOR — 7
-DIOW \ —
DD[15:0] (PO )y Din
read cycle write cycle
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1.Data register(ATARATAPI): 16 /

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6 bitv bit4 bit3

bit2  bitl  bit0

DDO to DD15

2.Error register(ATA&ATAPI).
Status register Alternate Status resister

[ATA]
bit7 hit6 bit5 bit4 bit3 bit2 bit1

BSY ”0”

bit0

BBK UNC “0” IDNF “0” ABRT “0”

AMNF

bit Name Function

7 BBK(Bad Block detected)

6 UNC(Data ECC error)

4 IDNF(ID Not Found)

2 ABRT(ABoRTed command) Not ready, Write fault, Invalid command

0 AMNF(Address Mark Not Found)

[ATAPI]
bit7 bit6 bit5 bit4 bit3 bit2 bit1

bit0

Sense Key “0” ABRT “0”

uon

bit Name Function

7-4 Sense Key

2 ABRT(ABoRTed command)

3.Feature register(ATA&ATAPI):

bit7 hit6 bit5 bit4 bit3 bit2 bitl

bit0

Feature byte
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4. Sector count (ATA) Interrupt Reason(ATAPI) register: ATA
256 ATAPI INTRQ
[ATA]
bit7 hit6 bits bit4 bit3 bit2 bitl bit0
Sector count byte

[ATAPI]
bit7 bité hits bit4 hit3 bit2 bit1 hit0
“0” 170 C/D
bit Name Function
1 1I/0
0 C/D
I/0 C/D Function
0 1
1 0
0 0
1 1
5. Sector number(ATA) (ATAPI) register:

ATAPI
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

Sector number byte
6. Cylinder low(ATA) Byte Count Low(ATAPI) register: ATA

8
8
[ATA]
bit7 bit6 bits bit4 bit3 bit2 bitl bit0
Cylinder low byte
[ATAPI]
bit7 Bit6 bits bit4 bit3 bit2 bitl bit0
Byte Count LSB(PACKET
7. Cylinder high(ATA) Byte Count High(ATAPI) register: ATA
8
8

[ATA]
Bit7 bité bits bit4 bit3 bit2 bitl bit0

Cylinder high byte
[ATAPI]
bit7 bit6 bits bit4 bit3 bit2 bitl bit0

Byte Count MSB(PACKET

2006-4-17
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8. Device/head register(ATA&ATAPI):

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Obsolete  LBA Obsolete DRV Head number
bit Name Function
7  Obsolete “1” ATAPI
6 LBA LBA / / CHS
LBA LBA=0
CHS LBA=1 LBA
LBA

LBAO7-LBAOO Sector Number Register D7-D0.
LBA15-LBA08 Cylinder Low Register D7-DO.
LBA23-LBA16 Cylinder High Register D7-DO0.
LBA27-LBA24 Drive / Head Register bits HS3-HSO.

5 Obsolete “1” ATAPI

4  DEV(Device select) / 0

1 “
Master

3 Head number
3 MSB ATAPI
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9. Status register ATARATAPI :

[ATA]
bit7 bité bit5 bit4 bit3 bit2 bitl bit0
BSY DRDY DWF DSC DRQ CORR Obsolete  ERR
bit Name Function
7 BSY(BuUSY)
np
6 DRDY(Drive ReaDY)
5  DWF(Drive Write Fault) 1"

4 DSC(Drive Seek Complete)

3  DRQ(Data ReQuest)

Data register

2  CORR(CORRected data)
npn
1 Obsolete v
0  ERR(ERRor) "1
Error register

[ATAPI]
bit7 bit6 bits bit4 bit3 bit2 bitl bit0
BSY DRDY Reserved SERVICE DRQ CORR Obsolete ERR
bit Name Function
7 BSY(BUSY)

L
6  DRDY(Drive ReaDY)
5 Reserved
4 SERVICE DRDY
3  DRQ(Data ReQuest) Data register

L
2 CORR(CORRected data)
1 Obsolete “ o
0 ERR(ERRor) "

Error register

10. Alternate status register ATA ATAPI :

INTRQ

Status register
Status register

2006-4-17
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11. Device control registe ATA ATAPI :

ATA
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Reserved SRST nlEN 0
bit Name Function
7t0 3 X Reserved bits
2 SRST(Software ReSeT) "1”
"o
1 nIEN(Interrupt Enable) INTRQ
"o INTRQ wp
INTRQ
0 0 nou
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12. Command register:

[ATA]
Used parameter

Command Command code FR SC SN CY DR HD LBA
Check power mode E5H or 98H N N N N Y N N
Execute drive diagnostic 90H N N N N Y N N
Identify Drive ECH N N N N Y N N
Idle E3H or 97H N Y N N Y N N
Idle immediate E1H or 95H N N N N Y N N
Initialize drive parameters 91H N Y N N Y Y N
Read multiple C4H N Y Y Y Y Y Y
Read sector 20H or 21H N Y Y Y Y Y Y
Recalibrate 1XH N N N N Y N N
Seek 7XH N N Y Y Y Y Y
Set features EFH Y N N N Y N N
Set multiple mode C6H N Y N N Y N N
Sleep E6H or 99H N N N N Y N N
Stand by E2H or 96H N N N N Y N N
Stand by immediate EOH or 94H N N N N Y N N
Write multiple C5H N Y Y Y Y Y Y
Write sector 30H or 31H N Y Y Y Y Y Y

Note: FR: Feature register
SC: Sector Count register
SN: Sector Number register
CY: Cylinder Low/High register
DR: DRV bit of Drive Head register
HD: Head Number of Drive/Head register
LBA: Logical Block Address Mode Supported
Y: The register contains a valid parameter for this command
N: The register does not contain a valid parameter for this command
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ATA

1.  Check Power Mode (code: E5H or 98H):
2. Execute Drive Diagnostic (code: 90H):
3. Identify Drive (code: ECH):

Identify Drive Information
Word address  Default value Total bytes Data field type information

0 844AH 2 General configuration bit-significant information
1 XXXX 2 Default number of cylinders
2 0000H 2 Reserved
3 00XXH 2 Default number of heads
4 0000H 2 Number of unformatted bytes per track
5 XXXX 2 Number of unformatted bytes per sector
6 XXXX 2 Default number of sectors per track
7to8 XXXX 4 Reserved
9 0000H 2 Reserved
10 to 19 XXXX 20 Serial number in ASCII
20 0001H 2 Buffer type(single ported)
21 0004H 2 Buffer size in 512 byte increments
22 0004H 2 # of ECC bytes passed on Read/Write Long Commands
2310 46 XXXX 48 Firmware revision in ASCII etc.
47 0001H 2 Maximum number of sectors on Read/Write Multiple command
48 0000H 2 Double Word not supported
49 0200H 2 Capabilities DMA NOT Supported (bit8), LBA supported (bit9)
50 0000H 2 Reserved
51 0200H 2 PIO data transfer cycle timing mode 2
52 0000H 2 DMA data transfer cycle timing mode not Supported
53 to 58 XXXX 12 Reserved
59 0101H 2 Multiple sector setting is valid
60 to 61 XXXX 4 Total number of sectors addressable in LBA Mode
62 to 255 0000H 388 Reserved
4, Idle (code: E3H or 97H): BSY BSY
5. Idle Immediate (code: E1H or 95H): BSY
BSY
6. Initialize Drive Parameters (code: 91H): 1 1
7. Read Multiple (code: C4H): Read Sector Set Multiple mode

DRQ
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8. Read Sector(s) (code 20H, 21H): Sector number Sector
count register 1 256 Sector count=00H 256

9. Recalibrate (code: 1XH): NOP

10. Seek (code: 7XH): NOP

11. Set Features (code: EFH):

Feature Operation
O3H Set Transfer mode described by the code value in the Sector Count register
12. Set Multiple Mode (code: C6H): Read/Write Multiple
13.  Sleep (code: E6H or 99H): BSY Sleep Mode
BSY
14. Stand By (code: E2H or 96H): BSY Standby mode
BSY Sector cont register Standby timer
15. Stand By Immediate (code: EOH or 94H): BSY
Standby mode BSY
16. Write Multiple (code: C5H): Write Sector
DRQ
17.
18. Write Sector(s) (code: 30H or 31H): Sector number register Sector
count register 1 256 00H 256
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[ATAPI ]
ATA Command

Used parameter
Command Command code FR SC SN CY DR HD
Check power mode E5SH N Y N N Y N
Device Reset 08H N N N N Y N
Execute drive diagnostic 90H N N N N Y N
Identify Packet Device AlH N N N N Y N
Idle Immediate E1H N N N N Y N
Nop 00H N N N N Y N
Packet AOH Y Y Y Y Y N
Set Features EFH Y N N N Y N
Sleep E6H N N N N Y N
Standby Immediate EOH N N N N Y N
Get Media Status DAH N N N N Y N
Service A2H N Y Y Y Y N

Note: FR: Feature register
SC: Sector Count register
SN: Sector Number register
CY: Cylinder Low/High register
DR: DRV bit of Drive Head register
HD: Head Number of Drive/Head register
LBA: Logical Block Address Mode Supported
Y: The register contains a valid parameter for this command
N: The register does not contain a valid parameter for this command

1  Check Power Mode (code: E5H or 98H).
2  Device Reset (code: 08H):
3  Execute Drive Diagnostic (code: 90H):
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4 Identify Packet Device (code: A1H):

Identify Packet Device Information

Word address

Default value Total bytes Data field type information

0 80AOH 2 General configuration bit-significant information

1to9 0000H 18 Reserved

10 to 19 XXXXH 20 Serial number in ASCII

20 to 22 0000H 6 Reserved

23 to 46 XXXXH 48 Firmware revision in ASCII etc.

49 OEOQOH 2 Capabilities

50 0000H 2 Reserved

51 0300H 2 PIO data transfer cycle timing mode 3

52 0000H 2 DMA data transfer cycle timing mode not Supported

53 0002H 2 Field Validity : Fields in words 64-70 valid

54 to 62 0000H 18 Reserved

63 0000H 2 Multiword DMA transfer : Not Supported

64 0001H 2 Enhanced PIO mode : mode3 Supported

65 0000H 2 Minimum Multiword DMA transfer cycle time per word (ns)
66 0000H 2 Recommended Multiword DMA transfer cycle time per word (ns)
67 001FH 2 Minimum PIO transfer cycle time without flow (ns)

68 00B4H 2 Minimum PIO transfer cycle time with IORDY flow control (ns)
69 to 126 0000H 116 Reserved

127 0101H 2 Device Write Protect and Media Status Notification

128 to 255 0000H 256 Reserved

5 Idle Immediate (code: E1H):

6  Nop (code: O0H):

7  Packet (code: AOH): PACKET

2006-4-17 23/31



sacmwAara sys-com ATGX-XXXXXX_ Series Rev1.0

8  Set Features (code; EFH):

Feature Operation

03H Set Transfer mode described by the code value in the Sector Count register

9  Sleep (code: E6H):
10 Standby Immediate (code: EOH):

11 Get Media Status (code: DAH):

12 Service (code: A2H):
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ATAPI

ATAPI Packet Command

Command Command code
Format Unit 04H
Inquiry 12H
Mode Select(6) 15H
Mode Select(10) 55H
Mode Sense(6) 1AH
Mode Sense(10) 5AH
Prevent/Allow Medium Removal 1EH
Read(6) 08H
Read(10) 28H
Read Capacity 25H
Read Format Capacities 23H
Request Sense 03H
Seek 2BH
Start Stop Unit 1BH
Test Unit Ready 00H
Verify 2FH
Write(6) 0AH
Write(10) 2AH
Write & Verify 2EH
1. Format Unit (code: 04H):

No ok~ wbd

Inquiry (code: 12H):
Mode Select(6) (code: 15H):

Mode Select(10) (code: 55H):

Mode Sense(6) (code: 1AH):

Mode Sense(10) (code: 5AH):

Prevent/Allow Medium Removal (code: 1EH):

Mode Select(6)

Mode Sense(6)
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8.

9.

10.

11.

12.

13.
14.
15.

16.
17.

18.
19.

Read(6) (code: 08H):

Read(10) (code: 28H):
Read Capacity (code: 25H):

Read Format Capacities (code: 23H):

Request Sense (code: 03H):

Seek (code: 2BH):
Start Stop Unit (code: 1BH):
Test Unit Ready (code: 00H):

Verify (code: 2FH):
Write(6) (code: 0AH):

Write(10) (code: 2AH):
Write and Verify (code: 2EH):

Read(10)

NOP

Write(10)
Write(10)

No Sense
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Sector Transfer Protocol

1. Sector read: sector(s) read

Y

Start

Set the cylinder low/high register

Set the head No. of drive head
register

Set the sector number register

Set in sector count register

Set “2¢H” in Command register

» |l
Lt Dl

Read the status register

“

Y

Read 256 times from the data register
(512 bytes)

error handle

Get all data?

Y
[Wait the command input

I/O Access, INDEX=1

(1)Set the logical sector number

(2)Set read sector command

(3)Polling until ready

(4)Burst data transfer

(5)Read more sectors?
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2.Sector write: write sector(s)

Start

| Set the cylinder low/high register |

Set the head No. of drive head
register

(1) Set the logical sector number

| Setthe sector number register |

| Set in sector count register |

| Set “30H” in command register | (2) Set write sector command
N | Read the status register |
N (3) Polling until ready
Y
Write 256 times into the data register
(512 bytes) (4) Burst data transfer
N
(5) Write more sector
Y
v Y ¢ Y
error handle | [ Wait the command input ]
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AC (Ta=0 to +60=C, Vc = SV=10%)

Access Read AC

Parameter Symbol Min Typ Max Unit
Cycle Time T0 180 ns
Address Setup Time T1 30 ns
DIOR Width Time T2 80 ns
Address Hold Time T3 10 ns
DIOR Data Setup Time T4 20 ns
DIOR Data Hold Time T5 5 ns

Access Read Timing
TO

DA[2:0
CS[[l:O]] X X

A
v

-DIOR \\ N
N\ // ¥
T4 T5
< > «——
DDI[0:15]
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Access Write AC
Parameter Symbol Min Typ Max Unit
Cycle Time T0 180 ns
Address Setup Time T1 30 ns
DIOW Width Time T2 80 ns
Address Hold Time T3 10 ns
DIOW Data Setup Time T4 30 ns
DIOW Data Hold Time T5 10 ns
Access Write Timing
DA[2:0]
CS[1:0] >< ><
P T1 T2 T3
-DIOW N\ L/ N
AN / N\
T4 T5
< > <+
DDI[0:15]
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+RDY/-BSY “low”

ATA
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