LCO

— a
-
L.
. £
. i ll‘?‘?_l
o ==
> _l—
' g™

|USB2.0 CF Card Rea

y # B
‘ Yy & 4 L
. o
& & e
B . o
& 45 v &
'_'I.\- - I| by 3
¥ 4 v
¥ [ ] P y
r




LCO

ICR

AUG320

USB2.0 CF Card Reader Controller



ALCOR Alcor Micro, Corp.

/S www.alcormicro.com

Copyright

Copyright © 1997 - 2007. Alcor Micro, Corp. All Rights Reserved. No part of this data
sheet may be reproduced, transmitted, transcribed, stored in a retrieval system or
translated into any language or computer language, in any form or by any means,
electronic, mechanical, magnetic, optical, chemical, manual or otherwise, without prior
written permission from Alcor Micro, Corp.

Trademark Acknowledgements
The company and product names mentioned in this document may be the trademarks
or registered trademarks of their manufacturers.

Disclaimer

Alcor Micro, Corp. reserves the right to change this product without prior notice. Alcor
Micro, Corp. makes no warranty for the use of its products and bears no responsibility
for any error that appear in this document. Specifications are subject to change

without prior notice.

Revision History

Date

Revision

Description

Dec 2007

1.00wW

Official Release.

Contact Information:
Web site: http://www.alcormicro.com/

Taiwan
Alcor Micro, Corp.

4F, No 200 Kang Chien Rd., Nei Hu,

Taipei, Taiwan, R.O.C.
Phone: 886-2-8751-1984
Fax: 886-2-2659-7723

Santa Clara Office

2901 Tasman Drive, Suite 206

Santa Clara, CA 95054
USA

Phone: (408) 845-9300
Fax: (408) 845-9086

China ShenzZhen Office
Rm.2407-08, Industrial Bank Building
No0.4013, Shennan Road,
ShenZhen,China. 518026

Phone: (0755) 8366-9039

Fax: (0755) 8366-9101

Los Angeles Office

9070 Rancho Park Court
Rancho Cucamonga, CA 91730
USA

Phone: (909) 483-8821

Fax: (909) 944-0464



http://www.alcormicro.com/

AR

ALCO /1 Alcor Micro, Corp. y,

NMICRO www.alcormicro.com

<Memo>



ALCO’I Alcor Micro, Corp. /

www.alcormicro.com

Table of Contents

L. INTrOAUCTION oo 1
R D TS T T o] 410 T ] o [T 1
A T U] =TT 1

2. Application Block Diagram .......cccccceevveiveviiiineennnnn, 2

3. PIN ASSIgNMENT ...ouiiiiiiiiiiei e 3

4. System Architecture and Reference Design ....... 6
4.1 AUB320 BIOCK DIaQram ........uiieeeeeiiiiiiiiiiiee e ettt e e eeeeeees 6

5. Electrical CharacteristiCs ....ovvvvveeieeiieieiaeeen. 7
5.1 Absolute Maximum RatiNgS.........cccovvviiiiiiiiiie e 7
5.2 Recommended Operating Conditions ..........ccoovvviiiiiiiieeeeeeeenn, 7
5.3 General DC CharacCteriStiCS ...cuueen e 7
5.4 DC Electrical Characteristics of 3.3VI/OCells....coceveeeveeveiian... 8
5.5 USB Transceiver CharaCteriStiCS ....c.uveuveeiee e 8
5.6 Power SWItCh FeAIUIE . ...oeeeeeee e 11

6. Mechanical Information ........c.ooveveeiveeiiiieeeann, 12

7. ADDreviatioNs ..o 13



ALCO-‘m’ Alcor Micro, Corp. /

O

www.alcormicro.com

List of Figures

Figure 2.1 Block Diagram.........ccooovviiiiiiiii e 2
Figure 3.1 AU6320 Pin Assignment Diagram ............cccevvvvvveieeeennn. 3
Figure 4.1 AU6320 Block Diagram ...........cccvvevviiiiiiieeeeeeeeecee e 6
Figure 5.1 Built-in card power switch |-V curve..........ccccvvvvvvvnnnnnn.. 11
Figure 5.2 Card Detect Power-in TiMing.......cccccccvveiieeeeeeeeeeeieennn 11
Figure 6.1 Mechanical Information Diagram ...............ccceevvvvvvvnnnnnnn. 12

List of Tables

Table 3.1 AUB320 Pin DeSCriptiONS ..cccoeeeeeeeeeeeeeeeeeeeeeeeeeeee e 4
Table 5.1 Absolute Maximum Ratings ... 7
Table 5.2 Recommended Operating Conditions ..........cccoeeeeeeeeeennn. 7
Table 5.3 General DC CharaCteriStiCS ......ccooevveeeeiieieeeeeeeeeeeeeeeeeeeee 7
Table 5.4 DC Electrical Characteristics of 3.3V /O Cells ............... 8
Table 5.5 Electrical characteristiCs .......coooveeiiiiiiieeee 8
Table 5.6 Static characteristic : Digital pin .......ccocoeeieeeiiiiiee, 9
Table 5.7 Static characteristic : Analog I/O pins (DP/DM) .......... 9
Table 5.8 Dynamic characteristic : Analog I/O pins (DP/DM) ..... 10



ALCOR Alcor Micro, Corp. /

www.alcormicro.com

1. Introduction
1.1 Description

The AU6320 is a single chip integrated USB 2.0 multimedia card reader controller that
enables PC/DVD/Printer to read/write CF (Conpact Flash) widely used in digital
camera, cell phone, PDA and MP3 player to store digital photos and compressed
music. Performance of AU6320 is maximized by implementing the latest and fastest
card specification available form the industry.

The AU6320 is designed in shared pin architecture to meet cost and space regulate
for Notebook end reunite.

1.2 Features

® Support USB V2.0 specification and USB Device Class Definition for Mass
Storage, Bulk-Transport V1.0

® Support CF compatible flash card, including Micro Drive (CF type II).

® Support CF 4.0 Ultra DMA mode.

® Hardware DMA engine integrated for performance enhancement.

® Work with default driver from Windows ME/2000/XP/Vista and Mac OS X;
Windows 98/2000(SP1/SP2) and Mac OS 9 are supported by vendor driver
from Alcor.

® Ping-pong FIFO implementation for concurrent bus operation

® Support multiple sectors transfer optimize performance

® Support slot-to-slot read/write operation

® Support Dynamic Icon Utility

® Support LED for bus operating indication

® Power switch integrated to reduce production BOM cost

® 30MHz 8051 CPU

® Built in 3.3V to 1.8V regulator

® Runs at 12MHz crystal

® Available in 48-pin LQFP package

AU6320 USB2.0 UDMA CF Card Reader Controller V1.00W 1
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2. Application Block Diagram

Following application diagram demonstrates a typical card reader using the AU6320
chip. By connecting the card reader to a desktop or notebook PC through USB bus,
the AU6320 becomes a bus-powered, high speed USB card reader, which can be
used as a bridge for data transfer between Desktop PC and Notebook PC.

Figure 2.1 Block Diagram
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AU6320 is available in 48-pin LQFP package. Below diagram shows signal name of

each pin and table in the following page describes each pin in detail.

Figure 3.1 AU6320 Pin Assignment Diagram
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Table 3.1 AU6320 Pin Descriptions

O

Pin # Pin Name 1/0 Description
L[ a0 [ 1 [t Seee O et
2 CFDATAL10 10 CF Datal0
3 CFDATA9 10 CF Data9
4 CFDATA2 10 CF Data2
5 CFDATAS8 10 CF Data8
6 CFDATA1 10 CF Datal
7 CFDATAO 10 CF Data0
8 CFADO O CF Address0
9 CFDMACKN O
10 CFAD1 O CF Address1
11 REXT (@] External Resistor 330 to Ground
12 VD33P PWR | 3.3V Power Source for UTMI
13 DP 10 DP
14 DM 10 DM
15 VS33P GND | Ground Power
16 Xl I 12MHz Crystal Input
17 XO O 12MHz Crystal Output
18 V18 PWR | Core Power 1.8V
19 VDDHM PWR | 3.3V Power Source for IO pad
20 VSSHM GND | 3.3V ground for IO pad
21 VDD PWR | Core Power 1.8V Input
22 CFDMARQ |
23 GPON7 O Card access LED.

24 | GPONe Reserved for external PMOS for GF card power
25 VDD33C PWR | 3.3V power for PMOS
26 CF_V33 PWR | CF Power
27 EEPCLK O EEPCLK
28 EEPDATA 10 EEPDATA
29 CFAD2 O CF Address?2
30 GPI5 | Device current consumption value.
"1":250mA for WHQL; "0":100mA for normal mode
31 CFWTN | CFWTN

AU6320 USB2.0 UDMA CF Card Reader Controller V1.00W
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Pin # Pin Name 1/0 Description
32 CFRESETN @] CF Reset
33 CFWRN @) CF WRN
34 CFRDN @) CF RDN
35 CFCE2N @) CFCE2N
36 CFCELN @) CFCEIN
37 CFDATA15 10 CF Datal5
38 CFDATA7 10 CF Data7
39 CHIPRESETN | Chip Reset
40 CFDATA14 10 CF Datal4d
41 CFDATAG 10 CF Data6
42 CFDATA13 10 CF Datal3
43 CFDATAS 10 CF Datab5
44 CFDATA12 10 CF Datal2
45 CFDATA4 10 CF Data4
46 CFDATA11 10 CF Datall
47 CFDATA3 10 CF Data3
48 CFCDN I CF Card Detect (“0":Detected; “1":Undetected)

AU6320 USB2.0 UDMA CF Card Reader Controller V1.00W 5
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4. System Architecture and Reference
Design

4.1 AUG6320 Block Diagram

uSsSB
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Figure 4.1 AU6320 Block Diagram
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5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratinis

VboH Power Supply -0.31t0 3.6 \%
Vin Input Signal Voltage -0.3 to Vppy 10.3 \%
Tste Storage Temperature -40 to 150 °c

5.2 Recommended Operating Conditions

Table 5.2 Recommended Oieratini Conditions

VbpH Power Supply 3.0 3.3 3.6 \%
\\//2: Digital Supply 1.62 1.8 1.98 \Y;
Vin Input Signal Voltage 0 3.3 3.6 Vv
Toer Operating Temperature 0 85 °c

5.3 General DC Characteristics

Table 5.3 General DC Characteristics

No pull-up or ) n
Iin Input current pull-down 10 11 10 pA
loz Tri-state leakage current -10 +1 10 A
Cin Input capacitance Pad Limit 2.8 pF
Cour Output capacitance Pad Limit 2.8 pF
Bi-directional buffer I
Ceip capacitance Pad Limit 2.8 pF

AU6320 USB2.0 UDMA CF Card Reader Controller V1.00W 7
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5.4 DC Electrical Characteristics of 3.3V 1/0 Cells

Table 5.4 DC Electrical Characteristics of 3.3V 1/0 Cells

Limits
SYMBOL PARAMETER CONDITIONS MIN T TYP | MAX UNIT
VopH Power supply 3.3V IO 3.0 3.3 3.6 V
Vi Input low voltage 0.8 \Y
LVTTL
Vin Input high voltage 2.0 \%
Vol Output low voltage | lo | =2~16mA 0.4 \Y;
Von Output high voltage | loh | =2~16mA 2.4 \Y;
Rou Input pull-up resistance | PU=high, PD=low 55 75 110 KQ
Rpd Input pull-down resistance| PU=low, PD=high 40 75 150 KQ
lin Input leakage current Vin= Vppn Or O -10 +1 10 uA
I, Tri-state output leakage -10 +1 10 LA
current
5.5 USB Transceiver Characteristics
Table 5.5 Electrical characteristics
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
VD33P | Analog supply Voltage 3.0 3.3 3.6 Vv
\\//lig Digital supply Voltage 1.62 1.8 1.98 V
. High speed operating
lcc Operating supply current at 480 MHz 55 mA

AU6320 USB2.0 UDMA CF Card Reader Controller V1.00W




ALCO-‘m’ Alcor Micro, Corp.

/7

Table 5.6 Static characteristic : Digital pin

www.alcormicro.com

Symbol Parameter Conditions| Min. Typ. | Max. | Unit
Input levels
Vi Low-level input voltage 0.8 \/
Viy High-level input voltage 2.0 V
Output levels
VoL Low-level output voltage 0.2 V
Vou High-level output voltage VDDH-0.2 V

Table 5.7 Static characteristic : Analog 1/0 pins (DP/DM)

Symbol | Parameter Conditions | Min. | Typ. | Max. | Unit
USB2.0 Transceiver (HS)
Input Levels (differential receiver )
_ _ _ | Viop) -Vioow |
Vissoree ng?nspeed dl_ff_er_entlal measureq at the 300 mv
put sensitivity connection as
application circuit
High speed data signaling
Vhscm common mode voltage -50 500 mV
range
HSSQ :
detection threshold No squelch detected | 150 mV
Disconnection
Vv High speed disconnection detected 625 mvV
HSDSC detection threshold Disconnection not
525 mvV
detected
Output Levels
High speed idle level i
Visol output voltage(differential) 10 10 mv
High speed low level i
Vhsol output voltage(differential) 10 10 mvV
High speed high level i
Vhison output voltage(differential) 360 400 | mv
Chirp-J output voltage
Verires ngiffergntial) ) 700 1100 | mV
Chirp-K output voltage
VeHirpk p(differepntial) g -900 -500 mV
Resistance
Equivalent resistance
Rprv | Driver output impedance | used as internal chip 3 9 Q
only
AU6320 USB2.0 UDMA CF Card Reader Controller V1.00W 9
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Overall resistance
including external 40.5 45 495
resistor
Termination
Termination voltage for
V1ERM pull-up resistor on pin 3.0 3.6 \
RPU
USB1.1 Transceiver (FS)
Input Levels (differential receiver )
Differential input
Vbl sensitivityp | Viop) -Viow | 0.2 \Y/
Differential common
Veu mode voltage 0.8 2.5 v
Input Levels (single-ended receivers )
Single ended receiver
Vse threshold 08 2.0 v
Output levels
VoL Low-level output voltage 0 0.3 V
Vou High-level output voltage 2.8 3.6 V
Table 5.8 Dynamic characteristic : Analog 1/0 pins (DP/DM)
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Driver Characteristics
High-Speed Mode
High-speed differential
thsr rise time 500 bs
High-speed differential fall
tHSF time 500 ps
Full-Speed Mode
L CL=50pF ; 10 to 90%
f Rise time 4 20 ns
R of | Vow-Vou | 3
. CL=50pF ; 90 to 10%
t Fall time 4 20 ns
i of | Vou-Vou |
. . : Excluding the first
trRMA D:sz;;r:itrl]al r(lfe/f/atll t|)m € | transition from idle 90 110 %
g (ter/ e mode
Output signal crossover Excluding the first
Vcrs P 9 transition from idle 1.3 2.0 \
voltage mode

10
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- Curve of Card Switch
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Figure 5.1 Built-in card power switch |-V curve
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Figure 5.2 Card Detect Power-in Timing
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6. Mechanical Information

Figure 6.1 Mechanical Information Diagram
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SYMBOLS MIN. MAX. 1. JEDEC OUTLINE: MS-026 BBC
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Al 0.05 0.15 INCLUDE MOLD PROTRUSION.
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L1 1 REF
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7. Abbreviations

In this chapter some of the terms and abbreviations used throughout the technical
reference manual are listed as follows.

SIE Serial Interface Engine
CF Compact Flash
UTMI USB Transceiver Macrocell Interface

About Alcor Micro, Corp.

Alcor Micro, Corp. designs, develops and markets highly integrated and advanced
peripheral semiconductor, and software driver solutions for the personal computer
and consumer electronics markets worldwide. We specialize in USB solutions and
focus on emerging technology such as USB and IEEE 1394. The company offers a
range of semiconductors including controllers for USB hub, integrated keyboard/USB
hub and USB Flash memory card reader...etc. Alcor Micro, Corp. is based in Taipei,
Taiwan, with sales offices in Taipei, Japan, Korea and California. Alcor Micro is
distinguished by its ability to provide innovative solutions for spec-driven products.
Innovations like single chip solutions for traditional multiple chip products and
on-board voltage regulators enable the company to provide cost-efficiency solutions
for the computer peripheral device OEM customers worldwide.

AU6320 USB2.0 UDMA CF Card Reader Controller V1.00W 13



