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1.0 Introduction

1.1 Description

The AU9382 is a highly integrated single chip USB flash disk controller. It provides the most
cost effective bridge between USB enabled PC and NAND type flash memory. AU9382 can

be used as a removable storage disk in enormous data exchange applications between P
Macintosh, laptop and workstation. It can also be configured as a bootable disk for sys
repairing .

memory types such as 8M, 16M, 32M, 64M and 128M. Additional features i
protection switch, activity LED and password-protected security .

AU9382 integrates 48MHz PLL, 3.3V regulator, power on reset circuit ower switch
for flash memory power control.

1.2 Features

®  Fully compliant with USB v1.1 specification and
Mass Storage, Bulk-Transport v1.0
® Work with default driver from Windows ME,

B Devic&Class Definition for

®  Supports 2 pieces NAND type Flash men
byte when working with 2G bit mono di

Ory €lIps;
‘e
® Support mixed different size combinatjonof NA

D type flash chips.
®  Vendor ID, product ID and strings canbe customized by utility software provided by

total capacity reaches to 512 M

Alcor Micro

®  Can be configured to support dydl/partitions with dynamic logic disk space
allocation.

®  (Can be configured as “re “HDD” type disk by utility software as
customers’ requirement.

[ ) Security function supperted wi word protection

®  LED for bus activity monitori

® Runs at 12MHz, built-i MHz PLL

®  Built-in 3.3V regala

®  Built-in power switch an er management circuit to achieve S00uA suspend

current required by USB specification.
®  Built-in power on reset circuit
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®  Dedicated DMA engine to ensure highest throughput in read and write
®  Packed in 28-pin SSOP form.
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2.0 Application Block Diagram

Following is the application diagram of a typical flash disk product with AU9382. By
connecting the flash disk to a desktop or notebook PC through USB bus, AU9382 is

implemented as a bus-powered, full speed USB disk, which can be used as a bridge for data

transfer between Desktop PC and Notebook PC.

PC with USB Host Controller
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Notebook with USB Host Controller
PC with USB Host Contmlle&\
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3.0 Pin Assignment

The AU9382 is packed in 28-pin SSOP form factor. The figure on the following page shows
the signal names for each of the pins on the chip. Accompanying the figure is the table that
describes each of the pin signals.

LED [ 1|
FMWPN [ 2 |
VCC2FM [ 3|

veesv [ 4|
veero [ 5]
USB_DM [_6 |

USB_DP

[ 7]
GNDIO [_8 |
[o ]

FMWRN
FMALE | 10
XTAL1 | 11
XTAL2 | 12
veea [ 13
GND [ 14

O

Alcor Micro
AU9382
28-pin SSOP

28 | FMDATA3
27 | FMDATA?2

26 | FMDA, @

| 25 ] FMPATAO

| 24 ]lFMDAT

| 23 | FMDATA6

22 ] QFMDATAS
21| FMDATA4
20 | FMRBN
19 ] FMRDN
18] FMCE2N
17 | FMCEIN
16 | FMCLE
15 ] veek
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Table 3-1. Pin Descriptions

Pin No. Pin Name Pin Type Description

1 LED O General Purpose Out, used as activity LED.
Flash memory write protect. Connected to on board flash memory write protect

2 FMWPN I . : . .
switch. 0: write protected, 1: no write protection.

3 VCC2FM PWR Flash memory power supply, 3.3V. Connect to Flash Memory Vcc.

4 VCCs5V PWR 5V power supply from USB connector. /l (\
Internally regulated 3.3V power supply output. It is used to puthup USB™DP

> Vveelo PWR externally, as well as being the power supply for VCCK %

6 USB DM /0  |USBD- [ )

7 USB_DP 10 USB D-+. /

8 GNDIO PWR 1/0 Ground.

9 FMWRN (0] Flash Memory Write Enable. 0: write enabled, ﬁ: @rite di&*b ed.

10 FMALE (6} Flash Memory Address Latch Enable. 0: addres&h«:ﬁ_clos%, 1: address latch open.

11 XTALI I Crystal Oscillator Input (12MHz).

12 XTAL2 o Crystal Oscillator Output (12MHg).

13 VCCA PWR Analog 3.3V input.

14 GND PWR Ground.

15 VCCK PWR Core 3.3V Input.

16 FMCLE 0 Flash Memory Comniay ch-Enable. 0: command latch closed, 1: command
latch open.

17 FMCEIN o Flash Memory Cp&g I\E\rﬁb’:e./({:/éisable, 1: enable.

18 FMCE2N o Flash Memory )Xl/pZ Enable. 0: disable, 1: enable.

19 FMRDN (0] Flash Memy’{yf{ead Enable. 0: read enable, 1: read disable.

20 FMRBN I Flash Mer&{ry Ready/Busy. 0: busy, 1: ready.

2 FMDATA4 V0 [Flash Mefhory-Datad.

2 FMDATAS V0 [Flhsh Memory Datas.

23 FMDATAG6 10 \Flash Memoty Datas.

2% FMDATA7 /0 Flash Memory Data’.

25 FMDATAO I/Q\ ﬁgs\\Memory Data0.

26 FMDATAI1 /0 ﬁash\lbkemory Datal.

27 FMDATA2 1/0 Flask{l}/l}emory Data2.

28 FMDATA3 /0 Flash Memory Data3.

PIN ASSIGNMENT 6




4.0 System Architecture and
Reference Design

4.1 AU9382 Block Diagram

N
Alcor Micro - AU9382 Flash Memory Card Reader Block Diagram
USB & USB <« USB RAM FM control < > Support up to 2
Upstream €% & SIE FIFO & FIFO Flash Memory
Port A A A
A 4 A \ 4
A A
\ 4
Processor ROM
33V
33V « Voltage < Suspend
Regulator
& Power off A
A 4
12MHz
XTAL

)
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4.2 Sample Schematics

VCe3.3 Ut
VEC2FM FMDATA[0..7]
) 1 veess vee 'L:EM?NPN Hieo FMDATA3 VCC2FM
i —— 3| FMWPN  FMDATA2
s VCC2FM  FMDATA1
EF - A1VCC5y FMDATAD R2
vee — —————— VCCIO FMDATA7
DATA- = USB_DM  FMDATAG 55
DATA* [ USBDP  FMDATAS 57 4K
GND EVWRN 9] GNDIO FMDATA4 [-55— FMRBN
FGND1 — EMALE FMWRN FMRBN VRO
T XTALT FMALE FMRDN —FWCEON.
—_ XTACZ 77| XTALt FMCE2N —FWCET  vocas
= ——— 37| XTAL2 FMCEIN “—FWCIE— -
% VCCA FMCLE
o — GND VCCK [—
1UF
Au9382 28pin
FMDATA[.. 7}
VeloxK] 1
FMWPN
3
SW1
B ™ -[12MHZ
C4 | |18PF XTAL2
I
VGe3.s :
R4 330 D1 g LED

Disclaimer: This schematic is for reference only.

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 notice.

VCC2FM
u2
2
21 00 vee g
1101 vee
1102
= 103
1104
1105 0
1 106 ==
1107 2
N7 “EMRBN
RB '3 RON
BET CE
CLE "
6 VCC2FM
GND ALE
gg Vss WE j_FMWRN T
VSS WP
K9F5608U8A-YCBO
VCC2FM
u3
21100 vee g
1101 vee F—
1102 82
1103 ¢
> 1104 1UF
1105 01U
1106 —
117 B
|7 FMRBN
RB FMRDN
RE |
CEE 5 FMCLE
FMALE VCC2FM
Hoo P
3] VSS WE [g—
VSS WP
K9F5608U0A-YCBO

ize
A

Document Number

Au9382 Flash disk demostration schematics

[Date: __ Tuesday, May 13, 2003
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5.0 Electrical Characteristics

5.1 Recommended Operating Conditions

SYMBOL PARAMETER MIN | TYP MAX UNITS
Vee Power Supply 4.75 5 5.25 \Y
Vin Input Voltage 0 Vee A\
Topr Operating Temperature 0 85 °C
Tsrg Storage Temperature -40 125 °c
5.2 General DC Characteristics ﬁ ﬂ
SYMBOL PARAMETER CONDITIONS VHN-| ]/YP MAX |UNITS
I Input low current no pull-up or pull-down | 1| 1 A
Iy Input high current no pull-up or pull-down | -1 1 uA
Ioz Tri-state leakage current -10 10 uA
(O Input capacitance 5 pF
Cour  |Output capacitance 5 pF
Cemop Bi-directional buffer capacitance 5 pF
5.3 DC Electrical Characteristics for 3. ts operation
SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX|UNITS
Vi |Input Low Voltage [( N CMOS 0.9 \
Vi |Input Hight Voltage  \ ) CMOS 2.3 v
VoL |Output low voltage Ior=4mA, 16mA 0.4 \
Vou |Output high voltage Iop=4mA,16mA 2.4 \Y
R, |Input Pull-up/déwn-resistance | Vil=0y or Vih=V 10k/200k KQ
Q ELECTRICAL CHARACTERISTICS 9




5.4 Crystal Oscillator Circuit Setup for Characterization

The following setup was used to measure the open loop voltage gain for crystal oscillator
circuits. The feedback resistor serves to bias the circuit at its quiescent operating point and
the AC coupling capacitor, Cs, is much larger than C1 and C2.

Q ELECTRICAL CHARACTERISTICS
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5.5 ESD Test Results

Test Description : ESD Testing was performed on a Zapmaster system using the Human-
Body —Model (HBM) and Machine-Model (MM), according to MIL STD 883 and EIAJ
IC 121 respectively.
B Human-Body-Model stress devices by sudden application of a high  voltage supplied
by a 100 PF capacitor through 1.5 Kohm resistance.
B Machine-Model stresses devices by sudden application of a high voltage supplied by a
200 PF capacitor through very low (0 ohm) resistance

Test circuit & condition
B Zap Interval : 1 second
B Number of Zaps : 3 positive and 3 negative at room temperature
B Critera : I-V Curve Tracing

Model | Model S/S TARGET Results
HBM | Vdd, Vss, I/C 15 4000V Pass | \_
MM Vdd, Vss, I/C 15 200V Pass

&
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5.6 Latch-Up Test Results

Test Description: Latch-Up testing was performed at room ambient using an
IMCS-4600 system which applies a stepped voltage to one pin per device with
all other pins open except Vdd and Vss which were biased to 5 Volts and
ground respectively.

Testing was started at 5.0 V (Positive) or 0 V(Negative), and the DUT w
biased for 0.5 seconds.

If neither the PUT current supply nor the device current supply reach
predefined limit (DUT=0 mA , Icc=100 mA), then the voltage was in
by 0.1 Volts and the pin was tested again.
This procedure was recommended by the JEDEC JC-40.2 CMQOS
standardization committee.

Notes:
1. DUT: Device Under Test.
2. PUT: Pin Under Test. Icc Measurement
/v N
@ Supply
1 Source ¢— ()_'_
Pin Vee - Untested
under — Output Open
Untested : DUT — (irenit
( Input Tied
+ ta V aninnlv__| GND
Trigger
Source

Test Circuit : Positive Input/ output Overvoltage /Overcurrent

Q ELECTRICAL CHARACTERISTICS 12



Icc Measurement

V Supply

1 Source

Untested
Input Tied — |
to V supply |

Pin
under
test

Vce

DUT

GND

L Untested
—— Output Open
—— Circuit

Trigger
Source

+

9

Test Circuit : Negative Input/ Output Overvoltage /Overcurrent >

N\

Icc Measurement

V Supply C)
Vee | Untested +
—— Output Open
All Input Tied | DUT — Cireuit
to V supply
— GND
|
Supply Voltage test
Latch—Up Data
Model | Model Vo}(agé\(WQﬁ)/rent (mA) |S/S | Results
Voltage + 1.0
5 Pass
- 11.0
Current + \ 200 5
- 200
Vdd-Vxx 9.0 5 Pass

ELECTRICAL CHARACTERISTICS
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.0 Mechanical Information

Following diagram shows the dimensions of the AU9382 28-pin SSOP.

DESCRPTION B
ORANING ISSUE SANDY CHEN
0 REMOVE DIN. POSITION SANDY CHEN
ADD NOTES SANDY CHEN
ADD AT MAX. SPEC. EDGAR TU

[ e
o SO T v [ [ ow [ wc |
) 20 018
Al M s 020 | 0002 0.008
| 165 | 175 | 185 | 0065 | 0068 | 0075
b [ oz | 030 | 03 |oms 0012 0013
[ 009 015 | 021 | oot | 0006 |08
L o 065 850 005 BSC
0 | 99 [1020 [ 1050 | 0380 [ 0402 [0ais
E 740 780 | 80 |0381 10307 003 |
e | 500 | 530 | 560 0197 0209 [ 0220
ke L [ 055 [wss | s [om2 [oox [00m
u 125 REF. QOHRE.
R Jow | ] o |
- o | o 4] 8|04 |58
JDEC V0150 (#H)

FaHIIT|
NG PG ; Bl
.
A

A\ *NOTES - DINENSIONS * D " DO NOT INCLUDE NOLD FLASH
QR PROTRUSIONS, BUT DO INCLUDE NOLD MISNATCH
NOLD FIASH OR PROTRUSION SHALL NOT EXCEED
020 WN PER SDE

CW Chant World
Technology Inc.

TITLE S50 PACKAGE OUTLINE 28
BODY WIDTH : 209 ML X D
DESIGNED | JASON CHANG 02.08.1999
CHECKED | SANDY CHEN 03.24.2003
APFROVED| SANDY CHEN 03.24.2003 | DWG. NO.: CW-P§-003D

Q MECHANICAL INFORMATION 15






7.0 Appendix---48-PIN LQFP

7.1 48-PIN LQFP Pin Assignment

ﬂﬂﬂﬂﬂﬂ

CYLVANA

Tmﬂﬂ il

44 43 42 41 40

Z
5

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

FMWPN
VCC2FM
VCCs5V

VCCIO

Alcor Micro
AU938
7 48-PIN

USB_DM Q
USB_DP
GNDIO
FMWRN
FMALE

XTAL1

XTAL2

1 18 19 20 21 2

@D

FMCLE

VCCK

JQQ%UMMMMM

&

-

<
Z
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FMDATA1

FMDATAO

FMDATA7

FMDATA6

FMDATAS

FMDATA4

jes)]
=
@
sl
=
b

FMCE3N

FMRBN

FMRDN

FMCE2N

FMCEIN



7.2. Pin Descriptions

Pin No. Pin Name Pin Type Description
1 NA NA
2 FMWPN I Connect to Flash Memory Write Protect
3 VCC2FM (6] Connect to Flash Memory Vec
4 VCC5V PWR S5V power supply
5 VCCIO PWR Regular 3.3V output/ 10 3.3V input
6 USB_DM 10 USB D- TN
7 USB_DP 10 USB D+ (~
8 GNDIO PWR Ground
9 FMWRN (6] Connect to Flash Memory Write Enable
10 FMALE (6] Connect to Flash Memory Address Latch Enable ( ( \ \
1 XTALI I Crystal Oscillator Input (12MHz) \N_//
12 XTAL2 (6] Crystal Oscillator Output (12MHz)
13 NA NA ([ 4
14 VCCA PWR  |Analog 3.3V input N
15 GNDA PWR Ground
16 NA
17 NA
18 NA
19 NA
20 NA
21 NA
2 VCCK PWR  |Core 3.3V Inpuf
23 FMCLE O Connect to Fl h\Mgn/(nzy)Command Latch Enable
24 NA
25 FMCEIN (6] Connyéy(o Flash Memory Chipl Enable
26 FMCE2N (6] Cotﬁe/ct to Flash Memory Chip2 Enable
27 FMRDN (6] @nect to Flash Memory Read Enable
28 FMRBN 1 ( ( Connégt o Flash Memory Ready/Busy
29 FMCE3N Q_ \_|Connettfo Flash Memory Chip3 Enable
30 FMCE4N o lCommiect to Flash Memory Chip4 Enable
31 FMDATA4 1/0 Connect to Flash Memory Data4
32 FMDATAS \HQ\ Qonnect to Flash Memory Data5
33 FMDATAG6 /0 )C)onnect to Flash Memory Data6
34 FMDATA7 /0 Connect to Flash Memory Data7

MECHANICAL INFORMATION
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35 FMDATAO 1/0 Connect to Flash Memory Data0

36 FMDATA1 1/0 Connect to Flash Memory Datal

37 FMDATA2 1/0 Connect to Flash Memory Data2

38 FMDATA3 /O Connect to Flash Memory Data3

39 NA NA

40 NA NA

41 NA NA

42 NA NA

43 NA NA HTEN
44 NA NA (A~
45 NA NA

46 NA NA

47 NA NA ([ )
48 LED (¢} General Purpose Out, used as activity LED \\J /

MECHANICAL INFORMATION 19




7.3 Schematics

VCC3.3

Ve voess VGC2FM
T T ut
%
e | e B e
Vees3 —
e 3] vecorm NA X
VCCSY NA |
T s 5| vecio NA X
= ) —9 1 USB_.DM NA TX
— 7] uss op NA |
— ] G NA X
)| FMWRN NA 20—
39 =< >FMDATA.7
i <+ e T0 pune NA X K> FMDATAD. ]
1 T xTALt FDATAS (2 —
= X 2] yra FNDATA2 (ST
NA FMDATA1 [—2— VEC2FM
— 141 veea FMDATAD
151 GNDA FMDATAT
”I‘]UF NA FNDATAG
X171 Na FMDATAS
cs_l 18PF XTAL1 X8 Na FMDATAY
— — -~ X _19] FMCEAN
Re L vr = x 2] FMCESN [ —
X FuRaN {23 F
XTAL2 FMRON
o T2z FMCE2N
-_L: FMCETN
Au9382 48pin
1
veeaa o__‘_O\O_FMWPN
3%
J_ swi
VCC2FM VGC2FM
9
\ FMDATAD. u
voe HE— N
37 E
vee — 0]
L s
N 1o
Towr a0
= g5
= —a2{os
_|, FuReN
RIB [§——EUEDN
%E TFMS E2N
. CLE (Ho—EMALE VCC2FM 5
A0 AE ? 5]
— B 1uss H— i
% Mo %
vss wp
K9F5608U0A-YCBO

Disclaimer: This schematic is for reference only.
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 notice.
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FMDATA(0..7K_>

VCC2FM
9

VCC2FM

VCC2FM
us ‘?l
_» 12
—= 1100 vee
— ot vee L=F
— 3102
—2 1103 Lo
—41 1 10
42 0.1UF
—2 110
] U0 =
—4 o =
R/E ; FMRBN
BErg
CE
— o ALE H—FWRNVCC2FM
36 /S WE Mg ——
— 1 vss w2
K9F5608U0A-YCBO

ize | Document Number
M Au9382 4 flash disk demostration schematic

Date: _Monday, June 02, 2003 Teheet 1 of 1
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