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1.0. Introduction

1.1. Description

AU6386 is a highly integrated single chip for USB2.0 flash disk controller. It can be
used as a removable storage disk in enormous data exchange application between
USB enabled PC and NAND type flash memory. Not only it can be used as a
removable storage disk in Windows PC, Apple Macintosh, Notebook and Linux/Unix
workstation, it also can be configured as bootable disk for system reparation.

AU6386 is an outstanding USB storage device controller; it provides a new
innovative feature — Autorun. It will automatically execute the customized images
file to illustrate company logo or branding image. Besides, It will be able to allow
OEM or manufacturer to change its private label icon and modify arbitrarily label
name in order to demonstrate its unique design and make end-user easily to
distinguish a removable storage disk from other disks in the computer.

Alcor Micro provides a smart application — iRun handy tool for AU6386 to manage
USB storage device. The iRun supplies the features as show device status instantly,
disk partition management, password protection, software write protection. These
unique features give hardware device maker and software vendor tremendous
opportunity to develop user-friendly appliance and application.

1.2. Features

® Support USB v2.0 specification and USB Device Class Definition for Mass
Storage, Bulk-Transport v1.0

® Work with default driver from Windows ME, Windows 2000, Windows XP, Mac

9.2, Mac OS X and vendor driver from Alcor for Windows 98S

Multiple FIFO implementation for concurrent bus operation

48-pin package supports up to 4 pieces of single die NAND Flash memory

chip.

LED for bus activity monitoring

Runs at 30MHz, built-in 480 MHz PLL

Built-in 3.3V to 2.5V regulator

Built-in power on reset circuit

Both support hardware and software write protection
Support AutoRun feature.
»  AutoRun feature can be supported on Windows ME, Windows 2000,

Windows XP and Windows 98 system.

® Support smart application — iRun handy tool

»  Support password protection for access security

»  Support partition and lock disk function.

»  Support software write protection function
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2.0. Application Block Diagram

Following is the application diagram of a typical flash disk product with AU6386. By
connecting the flash disk to a desktop or notebook PC through USB bus, AU6386 is
implemented as a bus-powered, high speed USB disk, which can be used as a bridge

for data transfer between Desktop PC and Notebook PC.

2.1 Block Diagram

Figure 2.1 Block Diagram

PC with USB Host Controller

—— [ L/

PC with USB Host Controller Notebook with USB Host Controller
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3.0. Pin Assignment

The AU6G386 is packed in 48pin-LQFP-form factor. The following figure shows signal
name for each pin and the table in the following page describes each pin in detail

Figure 3.1 Pin Assignment Diagram

ENGVYNINS
TNEVNINL
[€ERISIYY]
NgdNL
OVLvan4d
TVLivand
ZVLVvan4d
EVLVANL

THHHHHHHHHHT

NC I: | O 36:| FMDATA4
NC I: 2 35:| FMDATAS5
NC I: 3 34:| FMDATA6
RPU I: . 33:| FMDATA7
AVDD
I: 5 32:| FMENABN2
ALCOR MICRO
NC I: 6 31:| GND
AUG386
* L 48PIN LQFP o ] o
NC I: 8 Zg:l GPI3
DM I: 9 2s:| FMWRN
AVSS I: 10 27 :I FMALE
RREF I: 11 26:| FMCLE
PVDD I: 12 25 :I NC
2 a z 523
o
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Table 3.1 Pin Descriptions

Pin # | Pin Name 170 Description
1 NC
2 NC
3 NC
4 RPU | Connected with an 1.5k pull up resistor to 3.3V VDD
5 AVDD | 3.3V Power Supply Input
6 NC
7 DP 170 DP
8 NC
9 DM 170 DM
10 AVSS GND Analog Ground
11 RREF | Connected to 1k resistor to analog ground
12 PVDD | 3.3V Power Supply Input for Pad
13 X_IN | 12 MHz crystal input.
14 X _OUT @) 12 MHz crystal output.
15 PVSS GND Pad Ground
16 VDD25V @] 2.5V voltage out for core
17 VDD33C O 3.3V voltage out for flash
18 | VDDH I 3.3V Power Supply for 10
19 VSSH GND 10 Ground
20 OPLED o LED for bus activity monitoring
21 NC O
22 FTSEL | Pull low for supporting MLC flash
23 FMRDN @) FLASH MEMORY Read Enable
24 FMENABNO @] Flash Memory #0 Enable
25 NC
26 FMCLE O Flash Memory Command Latch Enable
27 FMALE 0 Flash Memory Address Latch Enable
28 FMWRN O Flash Memory Write Enable
9 GPI3 | Hardware Write Protect
("0": Hardware Write Protect; "1": Normal)
30 VDD 1 Core Power 2.5V
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Pin # | Pin Name 1/0 Description

31 GND GND GND

32 FMENABN2 @) Flash Memory #2 Enable

33 FMDATA7 1/0 Flash Memory Data [7]

34 FMDATAG6 1/0 Flash Memory Data [6]

35 FMDATAS 1/0 Flash Memory Data [5]

36 FMDATA4 1/0 Flash Memory Data [4]

37 FMDATA3 1/0 Flash Memory Data [3]

38 FMDATA2 1/0 Flash Memory Data [2]

39 FMDATA1 1/0 Flash Memory Data [1]

40 FMDATAO 1/0 Flash Memory Data [O]

41 FMRBN | Flash Memory Ready and Busy Signal

42 NC

43 PWRLED O LED for device power, Off when in suspend mode

44 FMENABN1 O Flash Memory #1 Enable

45 NC

46 NC

47 NC

48 FMENABN3 @) Flash Memory #3 Enable
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4.0.System Architecture and
Reference Design
4.1. Block Diagram
Figure 4.1 AU6386 Block Diagram
uUSB
E(p))rsttream <:j|> XCVR <:> L;?: il{ang RAM ;I\éllggntrol S;p;go;t

T 1 7
g 1

Processor ROM
25V
2.5V
Voltage
Regulator
AN
L \/
3.3V 12MHz
XTAL

Page 11 of 19

AU6386 USB2.0 Flash Disk Controller V1.04W
Official Release__ Public



O

ALCOR Alcor Micro Corp.

Htto:/fwwaw. alcormicro.com/

5.0. Electronic Characteristics

5.1 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratings

SYMBOL PARAMETER RATING UNITS
Vee Power Supply -0.3 to Vec+0.3 V
VN Input Voltage -0.3 to 3.6 V
Vour Output Voltage -0.3 to Vcc+0.3 \Y
Tste Storage Temperature -40 to 150 °c

5.2 Recommended Operating Conditions

Table 5.2 Recommended Operating Conditions

SYMBOL PARAMETER MIN TYP MAX UNITS
Vee Power Supply 3.0 3.3 3.6 \%
Vbb Digital Supply 2.25 2.5 2.75
Vin Input Voltage 0 3.3 5.2 \/
Torr Operating Temperature 0 70 °c

5.3 Leakage Current and Capacitance

Table 5.3 General DC Characteristics
SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX | UNITS

Iin Input current No pull-up or -10 | *1 10 pA
loz Tri-state leakage current -10 1 10 pA
Cin Input capacitance Pad Limit 2.8 pF
Cout Output capacitance Pad Limit 2.8 pF
Cain Bi-directional buffer Pad Limit 28 poF
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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 UNIT
MIN TYP MAX
Ve Power supply 3.3V I/0 3.0 3.3 3.6 \%
Vi Input low voltage 0.8 \Y/
LVTTL
Vin Input high voltage 2.0 \Y
Vo Output low voltage | 1o | =2~16mA 0.4 \Y
Von Output high voltage | Ioh | =2~16mMA 2.4 Vv
Rpu Input pull-up resistance |PU=high, PD=low 40 75 190 KQ
Rog Input pull-down PU=low, PD=high |40 |75 |190  [KQ
resistance
lin Input leakage current Vin= Vcc or O -10 +1 10 uA
I, Tri-state output leakage 10 11 10 LA
current

5.5 USB Transceiver Characteristics

Table 5.5 Electrical characteristics

Symbol |Parameter Conditions Min. Typ. Max. Unit
AVCC Analog supply voltage 3.0 3.3 3.6 \%
VCC Digital supply voltage 2.25 2.5 2.75 \%
. High speed operating
lcc Operating supply current at 480 MHz 73 mA
In suspend mode,
lcc suspy  |Suspend supply current current with 1.5k() 120 HA

pull-up resistor on
pin RPU disconnected
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Symbol |Parameter Conditions Min. Typ. Max. Unit
Input levels
Vi Low-level input voltage 0.8 \%
Vin High-level input voltage 2.0 \%
Output levels
VoL Low-level output voltage 0.2 \Y
VoHn High-level output voltage \2/CC—O. \Y
AVCC=3.0V—3.6V ; VCC=2.25V—~2.75V ; Temp=0C—115C
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)
_ _ _ | Vior -Viow |
Viisorse !—Ilgh speeq pllfferentlal measurgd at the 300 mv
input sensitivity connection as
application circuit
High speed data signaling
Vuscm common mode voltage -50 500 mV
range
High speed squelch Squelch detected 100 mVv
VHSSQ :
detection threshold No squelch detected |150 mvV
Disconnection
v High speed disconnection|detected 625 mv
HSDSC  Idetection threshold Disconnection not
525 mV
detected
Output Levels
High speed idle level
Vhsol output -10 10 mV
voltage(differential)
High speed low level
VhsoL output -10 10 mV
voltage(differential)
High speed high level
VHsoH output -360 400 mV
voltage(differential)

AU6386 USB2.0 Flash Disk Controller V1.04W
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Chirp-J output voltage
Venire) (differential ) 700 1100 \mv
Chirp-K output voltage
Verirex (differential ) 900 500 |\mv
Resistance
Equivalent resistance
used as internal chip |3 6 9
. . only
Rpry Driver output impedance Overall resistance Q
including external 40.5 45 49.5
resistor
Termination
Termination voltage for
V1erm pull-up resistor on pin 3.0 3.6 \Y/
RPU
USB1.1 Transceiver (FS/LS)
Input Levels (differential receiver)
Differential input
Vo sensitivity P | Vicor Viow | 0.2 v
Ve Differential common 0.8 25 v
mode voltage
Input Levels (single-ended receivers)
Single ended receiver
Vse threshold 0.8 20 WV
Output levels
VoL Low-level output voltage 0 0.3 \%
VoHn High-level output voltage 2.8 3.6

AU6386 USB2.0 Flash Disk Controller V1.04W
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AVCC=3.0V~3.6V ; VCC=2.25V~2.75V ; Temp=0C~115C

Table 5.8 Dynamic characteristic : Analog 170 pins (DP/DM)

Symbol |Parameter Conditions Min. Typ. Max. Unit
Driver Characteristics
High-Speed Mode
High-speed differential
thisr rise time 500 ps
High-speed differential
thsr fall time 500 ps
Full-Speed Mode
. . CL=50pF ; 10 to 90Y%
t Rise time 4 20 ns
R of | Vou-Vou |
. CL=50pF ; 90 to 10Y%
t Fall time 4 20 ns
r of | Vou-Vou |
. . . Excluding the first
trrvA a;ftiﬁ?]tla(l t”S(j/IaIS time transition from idle |90 110 %
g (tr/ tr mode
Output signal crossover Excluding the first
Vcrs P 9 transition from idle [1.3 2.0 \Y/
voltage
mode
Low-Speed Mode
CL=200pF-600pF ;
tir Rise time 10 to 90% of 75 300 ns
| Vou-Vo | 3
CL=200pF-600pF ;
tr Fall time 90 to 10% of 75 300 ns
| Vou-Vo | 3
. L . Excluding the first
tirmA r[:]';féfigt'a(l trls?/tfaI; time transition from idle |80 125 %
g (tr/ tr mode
Output signal crossover Excluding the first
Vcrs P 9 transition from idle [1.3 2.0 \Y/
voltage
mode
VoHn High-level output voltage 2.8 3.6 \%

AU6386 USB2.0 Flash Disk Controller V1.04W
Official Release__ Public

Page 16 of 19

O



O

Htto:/fwwaw. alcormicro.com/

ALCOR Alcor Micro Corp.

Mechanical Information

6.0.

Figure 6.1 Mechanical Information Diagram

I

T

I

GAGE PLANE—]
SEATING PLANE:

L1

WARIATIONS (ALL DIMENSIONS SHOWN IN- MM}

SYMBOLS MIN. MAX.

A —- 1.6
Al 0.05 D15
A2 1.35 1.45
¢l 0.09 0.16
D 9.00 BSC
D1 7.00 BSC
E 9.00 BSC
E1 7.00 BSC
[ 0.5 BSC
b 0.17 0.27
L 0.45 0.75
L1 1 REF

NOTES:

1.WJEDEC QUTLINEMS—026 BEC

20IMENSIONS D1 AND E1 DO NOT INCLUDE
MOLD PROTRUSION, ALLOWABLE PROTRUSION 1S
0.25mm PER SIDE. D1 AND E1 ARE MAXIMUM
FLASTIC BCDY SIZE DIMENSIONS IMCLUDING
MOLD MISMATCH,

S.OIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION.ALLOWABLE DAMBAR PROTRUSION
SHALL WOT CAUSE THE LEAD WIDTH TO
EXCEED THE MAXIMUM b DIMENSION BY MORE
THAN 0.08men.

BEETRERAT

GREATEK ELECTRONICS [INC.

-l
B

BETHN guAd FLAT PACKASE. UTLINE
8PN 1AM THICK BObY DATA SHEET

R
_mwm. J1-0B48F—001
e ] _W_wm JAFP4E—1
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7.0. Abbreviation

This chapter lists and defines terms and abbreviations used throughout this

specification

Autorun Automatically execute the customized images file to illustrate company

logo or branding image.
iRUN The smart application — iRun handy tool for AU6386 to manage USB storage

device.
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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.
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