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1.0 Introduction

Description

keyboard matrix. The keyboard matrix can be customized viaan optional external 1024-byte
serial EEPROM. Downstream ports can be used to connect various USB peripheral devices,
such as USB printers, modems, scanners, cameras, mice, and joysticks to the system without
ontrol, @/DVD Play/Pause,
Stop, Eject, Mute and general purpose shortcut keys sucl ternet, email and help.

This single chip integration makes the AU9432 R2-the W ective hub/keyboard
solution available in the market.

Features

?? Fully compliant with the Universal Seyial’ Bus Specification, version 1.1

?? USB hub designis compliant with Unjversal Serial Bus Hub Specification, revision 1.1
?? USB keyboard design is complia th JSB Device Class Definition for Human

Interface Devices (HID), Firmware Specification, version 1.1

?? Single chip integration of USB rd,/hub, ACPI and multimedia control functions

?? Integrated USB hub suppo -powered downstream ports

?? Patent-pending, table-driven NTABLE? technology for easy customization to
different keyboard m

Support CD/DV D Play/Pause, Fast Forward, Rewind, Stop, Eject, Mute (up to 24 keys)
Additional general purpose keys for internet, email, help...shortcuts, up to 16 keys.
Additional 2Qeneral purpose LEDs

suspend/shutdown key
egulator allows single +5V operating voltage drawing directly from

i N TN, N i
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2.0 Application Block Diagram

The AU9432 R2 isasingle chip which integrates USB keyboard and hub functio

upstream port is connected to the USB system. The downstream ports ca amouse
and joystick. The multimediafunction keys are designed to support volu CD/DVD
Play/Pause, Stop, Eject, Mute and general purpose shortcut keysfor one et, email

and help.

USB K ayboard Hab A 0S8 Soomez
TIH N evam ‘1 ovrtresm
Pot
@ APPLICATION BLOCK DIAGRAM 3
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3.0 Pin Assignment

The AU9432 R2 is packed in a 64-pin Quad Flat Package (LQFP). The followingi
shows the signal names for each of the pins on the chip of a L QFP packag

following p

age describes each of the pin signals.

Phe table on the

Py
oexg
CmS
m
i 2R 5 35 e S
OmmunZEoQ
9 < < dy > %
ZZ 2 N T
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
GNDIO 10 48 DESCSELET1
VHV 2 & DESCSELETO
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)
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Table 3-1. Pin Descriptions

@

Pin# |Pin Name 10 Type Driving Capability |Description—"

T GNDIO GND Ground

2 VHV 5V Power Supply 5Y input

3 VCC33 Regulator 3.3V Output \ )]

4 WAKUPKYN INPUT, PULL UP )‘\C\Pl\wakgﬁp key

5 SHUTDKYN INPUT, PULL UP ACPHshatdown key

6 SCAN_M2 INPUT,OUTPUT,PULL DOWN|16mA, 50KOhm Row/Scan Line
(dedicated for
mm/shortcut keys)

7 SCAN_M1 INPUT/OUTPUT,PULL DOWN|16mA, 50K©hm ow/Scan Line
(dedicated for
mm/shortcut keys)

8 SCAN_MO INPUT/OUTPUT,PULL DOV@ GmATGOKW Row/Scan Line

\ (dedicated for

mm/shortcut keys)

9 SCAN_RI18 INPUT/OUTPUT,PULL DOWN/|16mA "50KQhm Row/Scan Line

10 SCAN_R17 INPUT/OUTPUT,PULL DOW lSmA, SQK\@hm Row/Scan Line

11 SCAN_R16 INPUT/OUTPUT,PULL DOWNI[16mA, 50K Ohm Row/Scan Line

12 SCAN_R15 INPUT/OUTPUT,PULL DO)W/N 16mA 50K Ohm Row/Scan Line

13 SCAN_R14 INPUT/OUTPUT,PULL DOWNJ|16mA, 50K Ohm Row/Scan Line

14 SCAN_R13 INPUT/OUTPUT,PULLDOWN]|16mA, 50K Ohm Row/Scan Line

15 SCAN_R12 INPUT/OUTPUT,PULL DOWN|16mA, 50K Ohm Row/Scan Line

16 SCAN_R11 INPUT/OUTPUT POt DOWN|[16mA, 50KOhm Row/Scan Line

17 SCAN_RI10 INPUT,PULL UP,POLL DQWN|[16mA, 50K Ohm Row/Scan Line

18 SCAN_R9 INPUT,PULL UP[PULL DOWN[16mA, 50K Ohm Row/Scan Line

19 SCAN_C8 INPUT,PULL UP\ Ji 2.5K Ohm Column line

20 SCAN_C7 INPUT,PULL UP__— 2.5K Ohm Column line

21 SCAN_C6 INPUT,PULL\UP 2.5K Ohm Column line

22 SCAN_C5 INPUT,PULD UP 2.5K Ohm Column line

23 SCAN_C4 INPYUT,PUCEUP 2.5K Ohm Column line

24 SCAN_C3 INPUT,PULLCHR 2.5K Ohm Column line

25 SCAN_C2 INPUT,PULL UP/ ] 2.5K Ohm Column line

26 SCAN_C1 INPUT,PULL UP~ 2.5K Ohm Column line

27 SCAN_RS8 INPUT/OUTPUT,PULL DOWN|16mA, 50KOhm Row/Scan Line

28 SCAN_R7 INPUT/OUTPUT ,PULL DOWN|16mA, 50KOhm Row/Scan Line

29 SCAN_R6 INPUT/OUTPUT,PULL DOWN|16mA, 50K Ohm Row/Scan Line

30 SCAN_R5 INPUT/OUTPUT,PULL DOWN|[16mA, 50KOhm Row/Scan Line

31 SCAN_R4 NPUT/OUTPUT,PULL DOWNJ[16mA, 50K Ohm Row/Scan Line

32 SCAN_R3 INPUT/OUTPUT,PULL DOWN|16mA, 50K Ohm Row/Scan Line

33 SCAN_R\Q\ PUT/OUTPUT,PULL DOWN|16mA, 50K Ohm Row/Scan Line

34 SCAN_RE. INPUT/OUTPUT,PULL DOWN|[16mA, 50KOhm Row/Scan Line

35 BIN_ INPUT Rotary encoder input ‘B’

36 VEC3K-J Kernel 3.3V Input +3V power supply

37 GNDK Kernel Ground Ground

38 FAIN. INPUT Rotary encoder input ‘A’

39 CANGPWRN OUTPUT 8mA Port 1 power/Gang power

PIN ASSIGNMENT 6




encble (gang Mode)_

40 DP20VRCUR INPUT,PULL UP 50KOhm Port 2 O\ﬁ EKEKM
active
41 DP2PWRUP OUTPUT 8mA Downstr&x%
poweren
G
42 DP1OVRCUR INPUT,PULL UP 50KOhm P%Qeﬁu?ent—kw
activ
43 LED1 OUTPUT 8mA dditional LED 1 —
— open dram
a4 LED2 OUTPUT 8mA tional LED 2 —
K & 5: open draln
45 NUM_LOCK OUTPUT 16mA N(]/ ock LED —low
actlve open drain
46 CAPSLOCK OUTPUT 16mA Cap Lock LED —low
active — open drain
47 DESCSELETO INPUT
48 DESCSELET1 INPUT
49 DESCSELET?2 INPUT
50 MODEKEYN INPUT Fn Key
51 USB2_ DM INPUT/OUTPUT 16mA USB downstream port 2
D-
52 USB2_DP INPUT/OUTPUT /(% USB downstream port 2
D+
53 USB1 DM INPUT/OUTPUT @j) USB downstream port 1
D-
54 USB1 DP INPUT/OUTPUT [T6mA USB downstream port 1
D+
55 USB_DM INPUT/OUTPUT 16mA USB upstream D-
56 USB_DP INPUT/OUTPUTY 16mA USB upstream D+
57 VCCAP Analog 3.3y Tnput AnaogVCC
58 GNDAP Analog Groynd Analog ground)
59 XTAL_2 OUTPUT( | ) ) 12MHz crystal output
60 XTAL_1 INPUX 12MHz Crystal input
61 RSTN INPUT Reset — low active
62 MUTEKEYN INPUT\PYLL UP 50KOhm Mute key, low active
63 SLEEPKEYN T, L UP 50KOhm ACPI
(Sleep/wakeup/power
down) — low active
64 SCROLL_LOCK OUTPUT / 16mA Scroll_lock LED output —

low active —open drain

&

PIN ASSIGNMENT 7



@©

&

This Page Intentionally Left Blank

@ PIN ASSIGNMENT 8



Reference Design

4.0 System Architecture and @®

4.1 AU9432 R2 Block Diagram
AUAT2Blok Diagram
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4.2 Sample Schematics
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4.3. AU9432 R2 Keyboard Hub EEPROM Sample Value

Offset Hex value Description
00 00,07 Configuration Byte 1 bit O : Individual power,
Byte 1 bit 1 : Wakeup/'on any
Byte 1 bit 2 : Select ge by HID
feature.
Byte 1 bit 3 : Enabledi power change.
Byte 1 bit 4 : Disable Hub(keyboard only).
Byte 1 bit 5 : Enable Volume Up/Down Keys
(Disable rotary encoder).
Byte 1 bjt.6 : Enable@dit Report (16 bits -id3, 8-
id1)
Byte/él\i\ Enable Port Error
02 B1,C3 LoByte : Pointer to Hdbdevite or 000h ROM address
HiByte : Xf dress m\&?zr
04 1C,35 LoByte : Pointe) b conf\gjdranon descriptor  000h ROM
address
HiByte : Xfe dr +1 (config+interface+endpoint)
06 C3,CC LoByte: Poin lass descriptor (0x29)  000h ROM
address }/pef?
HiByte : end address + 1
08 CC,DE LoByt %@m nter to Keyboard device descriptor 000h ROM
addr
HiByte : Xfer end address + 1
0A 35,57 | LoByte : Pointer to Keyboard configuration descriptor
i . Xfer end address + 1 000h ROM
ipterface0+H| DO+endpoint1+interfacel+HI D1+endpoint2)
oC 47,50 ‘LeByte” Pointer to Keyboard HID descriptor (0x21) Interface O
HiByte : Xfer end address + 1 000h ROM
address
OE 70,B1 oByte: Pointer to Keyboard Report descriptor (0x22) Interface O
j;d yte : Xfer end address + 1 000h ROM
10 60,69 \I:/oByte Pointer to Keyboard HID descriptor (0x21) Interface 1
HiByte : Xfer end address + 1 000h ROM
address
12 54,02 LoByte : Pointer to Keyboard Report descriptor (0x22) Interface 1
HiByte : Xfer end address + 1 start in 200h
ROM address, end in 300h ROM address
14 ,067 LoByte : Pointer to string descriptor (index 0) 300h ROM
address
HiByte : Xfer end address + 1
16 06,12 LoByte : Pointer to string descriptor (index 1) 300h ROM
address
HiByte : Xfer end address + 1
8 12,3A LoByte : Pointer to string descriptor (index 2) 300h ROM
<J\ address

SYSTEM ARCHITECTURE AND REFERENCE DESIGN 11



HiByte : Xfer end address + 1

i
1A 3A.,42 LoByte : Pointer to string descriptor (index 3) 300h R
address
HiByte : Xfer end address + 1 &
1C 09,02,19,00,01,01,02,E0,32 | Config Desc. 1 interface, self powered, remote wakeup
Total bytes returned : 0x19
25 09,04,00,00,01,09,00,00,02 | Hub interface descriptor, interface 0. Class code 0x9, Sub Class 02
2E 07,05,81,03,01,00,FF Hub endpoint descriptor
35 09,02,22,00,01,01,02,E0,32 | Keybrd Config Desc. 1 interfaces, Self powered te wakeup;,
100 mA
Total bytes returned : 0x22 <\
3E 09,04,00,00,01,03,01,01,02 | Keyboard interface descriptor, interface O. W.Boot
subclass
a7 09,21,10,01,00,01,22,41,00 | Keyboard HID 1.1 descriptor , Country code=00
50 07,05,81,03,08,00,0A Keyboard endpoint descriptor
57 09,04,01,00,01,03,00,00,02 | Added Key interface descriptor, interface 1. Class code 0x3.
subclass 02, (KB 1 interface, Added key Not.Used)
60 09,21,10,01,00,01,22,AE,00 | Added Key HID 1.1 descriptor, Country cade=00
69 07,05,82,03,04,00,FF Added Key endpoint descripfor
70 05,01,09,06,A1,01,05,07, Keyboard report descriptaf /
19,E0,29,E7,15,00,25,01,
75,01,95,08,81,02,95,01,
75,08,81,01,95,05,75,01,
05,08,19,01,29,05,91,02,
95,01,75,03,91,01,95,06,
75,08,15,00,26,FF,00,05,
07,19,00,2A,FF,00,81,00,
Co
B1 12,01,10,01,09,00,00,08, Hub devic riptor, version 1. 1, change VID,PID
8F,05,13,92,01,00,01,02, Device version 1
00,01 escryptor length
riptor
sion 1.1
LD asS
Device Protocol
8\Maximum packet size
V Vender ID — Hub Vender ID (058F)
PP\Product ID - Hub Product ID (9213)
01 00)Device release number
fll?gex of Manufacturer string descriptor
02 Index of Product string descriptor
00 Index of serial number string descriptor — no serial number
01 Number of configuration
C3 Hub class descriptor.

09 Descriptor length

29 Hub Descriptor

03 Number of downstream port — one keyboard and 2 external
ports

0C 00 Individual Over-current, compound device, gang power
switch

16 Power good wait time 16hx2 mS

64 Maximum current required (100 mA)

02 Port 1is not removable

FF Port power control mask

SYSTEM ARCHITECTURE AND REFERENCE DESIGN 12



CcC 12,01,10,01,00,00,00,08, Keyboard device descriptor, version 1.1, change VID,PID
8F,05,72,94,01,00,01,02, Device version 1 Q
00,01 12 Descriptor length
01 Device Descriptor
1001 USB Version 1.1
00 Class defined in interface descriptor
00 Sub-class
00 Device Protocol
08 Maximum packet size
VV VV Vender ID —Keyboard Vender ID(05
PP PP Product ID - Keyboard Produg
01 00 Device release number
01 Index of Manufacturer string descrip
02 Index of Product string descriptor
00 Index of serial number string descriptor — no serial number
01 Number of configuration
DE 00,00, Spare bytes for expanding the Key report descriptor
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
100 39,2C,4E,3A,3B,3C,3D,3E, Keyboard Matrix 8x18
3F,40,41,42,43,53,47,5F,
60,61,56,5C,5D,5E,57,59,
5A,5B,62,63,58,44,45,46,
34,35,4D,31,1D,1B,06,19,
05,11,10,36,37,38,4C,55,
24,25,26,27,2D,2E,2A,2B,
14,1A,08,15,17,1C,18,0C,
12,13,2F,30,28,51,04,16,
07,09,0A,0B,0D,0E,0F,33,
32,4A,52,4B,48,50,4F,49,
00,89,E0,E4,E8,E2,E6,54,
8B,E3,00,00,67,88,00,8A,
E1,87,00,00,E5,66,E7,65,
64,29,1E,1F,20,21,22,23,
00,00,00,00,00,00,00,00}
00,00,00,00,00,00,00,00,
oo,oo,oo,oo,oo,oégg@,\
190 60,61,56,5C,5D,5E,57,59,

5A,5B,62,63,58,44,45,46,
34,35,4D,31,1D,1B,06,19,
05,11,62,36,63,54,4C,55,
5F,60,61455,2D,2E,2A,28B,

7,1c@,5o,
30,58,4E,04,16,

3,00,00;67,88,00,8A,
7,00,00,E5,66,E7,65,

jﬁyboard Matrix 8x14

00;00,00,00,00,00,00,00,

&\

00,00,00,00,00,00,00,00,

Spare bytes for expanding the Added Key report descriptor

SYSTEM ARCHITECTURE AND REFERENCE DESIGN

13



00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,

O

ya,

254

05,0C,09,01,A1,01,85,01,
09,E0,15,E8,25,18,75,07,
95,01,81,06,15,00,25,01,
75,01,09,E2,81,06,C0,05,
01,09,80,A1,01,85,02,19,
81,29,83,15,00,25,01,75,
01,95,03,81,06,75,05,95,
01,81,01,C0,05,0C,09,01,
A1,01,85,03,95,01,75,01,
15,00,25,01,0A,21,02,81,
06,0A,8A,01,81,06,09,B7,
81,06,09,CD,81,06,09,E9,
81,06,09,EA,81,06,0A,92,
01,81,06,0A,24,02,81,06,
0A,8A,01,81,06,0A,23,02,
81,06,0A,21,02,81,06,0A,
26,02,81,06,0A,27,02,81,
06,09,E2,81,06,09,00,81,
06,09,00,81,06,95,01,75,
08,81,01,05,08,09,19,75,
01,91,02,09,2A,91,02,95,
01,75,06,91,01,CO,

Added Key report
(KB 1interface, Added key Not

descri ptor
Used)

302

04,03,09,04

Lang 1D array, (index 0), change string

306

0C,03,

312

Leng/Str_desc,\(index 1)
41,00,4C,00,43,00,4F,00,52,00, | Manufacturer, AL,COR
Leng,

28,03,

41,00,55,00,39,00,34,00,
33,00,32,00,20,00,4B,00,

65,00,79,00,62,00,6F,

61,00,72,00,64,00,20,60,

48,00,75,00,62,00,

ehw (index 2), change string
rod

X 9,4,3,2, K,ey,b,0,ard, Hub

33A

08,03,31,00,32,00,33,00

Len%s/‘ti_deﬁc (Serial number, index 3), change string
1,2,3

342

00,00,00,00,00,00,00,00,
00,00,00,00,08,00,00,00
00,00,00,00,0Q,00,00,0

0,00,00,00,00,00,
Q0,00,00,00,00,

Spare bytes

SYSTEM ARCHITECTURE AND REFERENCE DESIGN
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00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,00,00,
00,00,00,00,00,00,

/7

@
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4.4 Sample Key Matrix Layout Table

Thistable isasample key matrix. The AU9432 R2 can aso mask this matrix as defaul
without an external EEPROM .

Table 4-1. Sample AU9432 R2 Key Matrix

H1 H2 H3 H4 H5 H6 H7 H8
Vi1 = Left
V2 | Alt-Left Japan | ATE-Right Japan
V3 Ctrl-Left Caps-Lock CtrI-Rigty r Korea-Rightf
V4 | Korea-Left Shift-Right Japan Shift-Left
V5 Z A Back-Space ~ 3 We =4 Tab
V6 X S = 10 ( <]}ér\\ § =8 5 Q
V7 F3 F5 Print-Screen|  Pause Fti_ F9 F F1
V8 Esc F4 F12 Scroll-L Ocy F1I0— F8 F6 F2
V9 M J 7& 6" U K < Y
V10 N H 8* 5%./ I L > T
V11 B G 9( 4 (6] A R
V12 Y] F 0) Q 3% \ P Space-Bar E
V13 C D - 2@ [{ PgUp9 =6 W
V14 | Page-Up Page-DN \(UKN\ = - * Pg Dn 3 InsO
V15 Home End & + / 2 . Del
V16 Insert Del e & & Num Lock End1 [Enter (Pad)
V17 / & Right
V18 < Japan Japan Rev.Key Brazil

9
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5.0 Electrical Characteristics

5.1 Absolute Maximum Ratings

SYMBOL PARAMETER RATING UNITS
Vee Power Supply -0.3106.0 \
Vin Input Voltage -0.3t0 VCC+0.3 \Y

Vout Output Voltage -0.3t0 VCC+0.3 \Y
Power Supply for Dual )
Vees Oxide Calls 0.6106.0 \%
. Power Supply for Dual )
Vins Oxide Cells 0310Vecs 03 W
Vout Output Voltage -0.3 10 Vigs +0.3 N
Tse Storage Temperature -55 16 150~ °c
5.2 Recommended Operating ditions

SYMBOL PARAMETER MIN TYP MAX UNITS
Vee Power Supply. 30 33 36 v
Vin Inpét Voltage 0 - Vee \
Vees Commercia Pow ly o

e Oxid?cz}g}’ 475 | 50 | 525 c
Industrial Power Supply 45 50 55 v
for Dua Oxide Cédlls
Vins Input Y oltage 0 - Vs Vv
- Commercial Junction 0 25 115 oc
T Mq Temperature
! Industrial Junction -40 25 125 oc

Operating Temperature

ELECTRICAL CHARACTERISTICS 17



5.3 General DC Characteristics

SYMBOL PARAMETER CONDITIONS MIN | TYP [ MAX\|UNITS
I Input leakage current no pull-up or pull-down -1 \1 ) ?A
loz Tri-state |leakage current -1 1 | 2A

Cing 3.3 Input capacitance /ZB/ ?F
Couts 3.3 Output capacitance 27 [T ) 49 72F
Cais 33V Blcgg:;t; ;)rr‘\(?le buffer 27 49 oF
Cins 5V Input capacitance 2.7 56 ?F
CouTs 5V Output capacitance ?F
Cains 5V Bi g;;g;;l gr\]aclebuffer 27 56 oF
5.4 DC Electrical Characteristics for/5 volts operation
(Under Recommended Operating Conditions and Mcc=4.5v ~5.25v, Tj= 00C to +1150C)

SYMBOL PARAMETER CONDITIONS MIN | TYP MAX UNITS
V. |Input Low Voltage \ \cMOs ) 0.3* Ve v
Vi |Input High Voltage CMOS’ 0.7* Ve v
ViL Input Low Voltage TTL 0.8 V
Vin Input High Voltage TTL 20 V
V.. |Schmitt trigger negative E\M 0s 178 Y

going threshold voltage
Vi  |Schmitt trigger positive] “CMOS 320 Vv
going threshold voltage
Vi [Schmitt trigge%ve TTL 110 V
going threshold.\ e
Vis | Schmitt }me TTL 1.90 v
going threshol tage
VoL |Output lowvoltage” lo =2, 4, 8,12, 16, 24 mA 04 V
Von  |Outptit highwoltage lon=2,4,8,12,16,24mA | 35 v
R In@Wn Vi.=0y or V|n=Vcc 50 K?
resist
ELECTRICAL CHARACTERISTICS 18




5.5 DC Electrical Characteristics for 3.3 volts operation

(Under Recommended Operating Conditions and Vec=3.0v ~ 3.6v, Tj = 0°C to +®

SYMBOL PARAMETER CONDITIONS MIN [[TYP | IMAX [UNIT
Vi Input Low Voltage CMOS 0.3*Vee | V
Viy Input High Voltage CMOS 0.7*Vee ) Vv
Vi Schmitt trigger negative going CMOS < Q }éo Y,

threshold voltage '
Vis Schmitt trigger positive going CMOS 510 \%
threshold voltage ]
VoL |Output low voltage lon=2, 4, 8, 12, 16, 24 mA 04 v
VoH Output high voltage lon=2,4,8,12, 16, 24 mA 24 \Y
R Input Pull-up/down resistance | V; =0y or Viu#ZVcc 75 K?

5.6 Crystal Oscillator Circuit Setup fo

The following setup was used to measure t
circuits. The feedback resistor serves to by

the AC coupling capacitor, Cs, is ml?‘\aﬁger than C1 and C2.

Rf=1M-Ohm

2

4/\/\/\_

XIN

O S
N
%V

>0 XouT

acterization

ELECTRICAL CHARACTERISTICS

pen loop voltage gain for crystal oscillator
the circuit at its quiescent operating point and
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5.7 USB Transceiver Characteristics

RECOMMENDED OPERATING CONDITIONS

SYMBOL | PARAMETER CONDITIONS LIMITS
MIN MAX
Vee DC supply voltage 3.0 3.6 N
Vi DC input voltage range 0 55 \ \Y )
Viio DC input range Tor 1/0s 0 Vee Y/
Vo DC output voltage range 0 Vee V—"
Tove Operating ambient temperature | See DC and AC 0 70 C
range in free air characteristics for
individual device

ABSOLUTE MAXIMUM RATINGS (Notes 1 and 2)

In accordance with the Absolute Maximum Rating System, Voltage

re refergnced to GND (Ground=0v)

SYMBOL | PARAMETER CONDITIONS \LIMITS UNIT
MIN_ [ MAX
Ve DC supply voltage -9.5 +6.5 Y
e DC input diode current Vi<0 -50 mA
V, DC input voltage Note 3 -0.5 +5.5 V
Vio DC input voltage range for I/Os -0.5 Vce V
+0.5
ok DC output diode current /V/oz)Vc?\or Vo<0 +-50 [ mA
Vo DC output voltage ote 3 -0.5 Vce V
+0.5
b DC output source sink currén =0toXcc +/-15 | mA
for VP/VM and RCV pins
b DC output source or si Vo= 0to Vcc +-50 | mA
current for D+/D- pins
lec, keno DC Vce or GND current \ +/-100 [ mA
Tsro Storage temperature range -60 +150 C
Pror Power dissipation per package mwW
NOTES:

ability of a high performance integrated circuit in conjunction with its thermal
sreate junction temperatures which are detrimental to reliability. The maximum

ELECTRICAL CHARACTERISTICS 20



DC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions. Voltages are referenced to GND (Ground=0V).

LIMITS
SYMBOL | PARAMETER TEST CONDITIONS -40”C to +85C B@T
MIN [ TYP [\MAX
VHYS Hysteresis on inputs Vce=3.0V to 3.6V (Note 3) | 0.3 04 [05
VIH HIGH level input Vce=3.0V to 3.6V (Note 3) 1,5-/] 20 V
VIL LOW level input Vce=3.0Vt0 3.6V (Note 3) [ 0.8 [ 1.1 \ [V
RoH Output impedance (HIGH Note 2 28 4 3 ohm
statz) P ( &} /
RoL Output impedance (LOW Note 2 28 35—143 ohm
state)
VOH HIGH level output Vce=3.0V lo=6mA 2.2 2.7 Vv
(Note 3) Vce=3.0V lo=4mA 24
Vce=3.0V 10=1007A 2.8
VOL LOW level output Vce=3.0V lo=6mA 0.3 0.7 Vv
(Note 3) Vce=3.0V lo=4m. 0.4
Vee=3. 0@1351037//\ 0.2
IQ Quiescent supply current Vce=3.6V &NGN& 330 [600 |[?A
10=0
Isup Supply current in suspend Vce=3. 6V<V< Vcc\gg @D 70 2A
10=0
IFS Active supply current (Full Vce=3.3V 9 14 mA
Speed)
ILS Active supply current (Low Vces3,3V 2 mA
Speed)
ILeak Imput leakage current VEg£3.6V VI=5.5V or +- +- ?A
-GND, not for 1/O Pins 01 |05
IOFF 3-state output OFF-state / RVi=Vih or ViL; Vo=Vcc or +-10 | 2A
current GN
NOTES: \\ﬁv{’/
and =25C.

1. Alltypical values are at Vcc=

2. This value includes an external xesistor of 24 ohm +/-1%.
details.

3. All signals except D+ an

&

ELECTRICAL CHARACTERISTICS

See "Load D+ and D-" diagram for testing
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AC ELECTRICAL CHARACTERISTICS
GND=0V, t: = t- =3.0 ns; C. = 50pF, RL=5000hms

SYMBOL PARAMETER  |WAVEFORM ___LIMITS (Tae) . UNI<
0°C to +25°C 0°Cto +70°C
MIN | TYP | MAX | MIN | MAX
tpLH VMO/VPO to D+/D- 1 0 12 0 14
tpHL Full Speed 0 12 0 14 A/%3
trise Rise and Fall Times 2 4 9 20 4 20 ns
tfall Full Speed 4 9 20 4 20
tRFM Rise and Fall Time 90 110 |90 110 N
Matching
Full Speed
tpLH VMO/VPO to D+/D- 1 120 | 300 300 |ns
tpHL Low Speed 120 | 300 300
trise Rise and Fall Times 2 75 300 7 308/ ns
tfall Low Speed 75 200/ {7 200
tRFM Rise and Fall Time 70 130/ Y //130 %
Matching
Low Speed
tpLH 3 9 16 ns
tSHL D+/D- to RCV 9 / ’]l”g\ 16
:Bh'ﬂ D+D-to VPIVM | 1 ; %} g ns
tpHZ T2 12 ns
tpZH . - | 4 12 12
tpLZ OF# g’ogoé'r}n RL 10 10
tpZL 10 10
tsu Setup for SPEED 5 6, ns
Vcr Crossover point! 3 1.3 2.0 1.3 2.0 \
NOTE:

1. The crossover point is in the range

ELECTRICAL CHARACTERISTICS

.3 k?ﬁg r the low speed mode with a 5Cpf capacitance.

22



AC WAVEFORM 1.
D+D- TO VPIVM OR VPONVMO TO D+D-

AC WAVEFORM 2.
RISE AND FALL TIMES

Yoy ---------———-|-
Yoo --
ACWAVEFORM 3 AC WAVEFORM 4.
D+D- TO RCY QE# TO Di+D-
D+ --
15¢ 15
b .
B o e o el
You - Vo +03

Vo - 05V o 4V U$+03 ><a'w(ﬂ

D+D-
AC WAVEFORM 5. TEST CIRCUIT 1.
SETUP FOR SPEED LOAD FOR YMW/VP AND RCV
TESTPOINT
Dy é L
=T
TEST CIRCUIT 2. TEST CIRCUIT 3.
LOAD FOR ENABLE AND DISABLE TIMES LOAD FOR D+/D-
24 Cham TEST FOINT 0 Ohm 24 Ohim TEST POINT }w
ouT DUT.
15 Iﬂ'lm
F 1 [T
V=0FORE py, ing - g:: ;32 Eglb-'\l‘-si’;::?{umnums} Ors | Pl
VeVer FORMRm, tmz CL = 350pF, LOW SPEED (MAX TMING)
* 1 5Hle0Nm ON D- (LOW SPEED) OR D+ FULL SPEED) ONLY

SN

ELECTRICAL CHARACTERISTICS
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5.8 ESD Test Results

Test Description : ESD Testing was performed on a Zapmaster system

the Human-Body —Moddl (HBM) and Machine-Model (MM), ac

MIL_STD 883 and EIAJIC_121 respectively.

& Human-Body-Model stress devices by sudden application o
voltage supplied by a 100 PF capacitor through 1.5 Kohm reg

#& Machine-Model stresses devices by sudden application o
supplied by a 200 PF capacitor through very low (0 ohm) res

Test circuit & condition
&eZ8p Interva : 1 second
zseNumber of Zgps: 3 positive and 3 negative & r perégre
zseCritera: [-V Curve Tracing

Model | Model S/S TARGET™ Results
HBM vdd, Vss, I/C 15 Gooov( ( ss
MM vdd, Vss, I/C 15 200V \ . /| Pass

ELECTRICAL CHARACTERISTICS 24



5.9 Latch-Up Test Results
Test Description: LatchUp testl ng was performed at room amblent

ground respectively.

Testing was started at 5.0 V (Postive) or 0 V(Negative),
biased for 0.5 seconds.

If neither the PUT current supply nor the device current
predefined limit (DUT=0 mA , Icc=100 mA), then the volt
by 0.1 Volts and the pin was tested again.

This procedure was recommended by the JEDEC JC-40.2 CMOS Logic

gtandardization committee. O
Notes:
1. DUT: Device Under Test.
2. PUT: Pin Under Test. lcc Méasl
V Supply
1Source 4—

+
pn Ve | Untested
under — Output Open

Unteted — | DUT — Circit
<> Input Tied |
n t cunnl\/\: GND
T

%ﬁcwt . Pogitive I nput/ output Overvoltage /Overcurrent
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Icc Measurement

V Supply

1 Source —

Untested — |

Input Tied™ |
toV supply |

Pin  Vcc
%m(tjer
es
DUT
GND

—— Untested
I—— Output Open
I Circuit

Trigger
Source

Test Circuit : Negative I nput/ Output Overvoltage /Overcurrent

(O N

Icc Measurement

&

N

V Supply <
vee | Untested
—— Output Open
All Input Tied | DUT - Circuit
toV supply
— GND
|
Supply Voltage test
Latch—Up Data O
Model | Model.) Voltage (v)/ Current |S/S [ Results
Volt + 11.0 5 Pass
- 11.0
r ‘ﬁ + 200 5
) 200
Vdd-Vxx 9.0 5 Pass

ELECTRICAL CHARACTERISTICS
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6.0 Mechanical Information
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FEL. DERAMH ik
[ TRAMNG B ST G
A 0 TS ST GHETY
HHENGOH NI | DWEISEN W NeH
i MN. | NOW | WA | MM | WOW. | WA
A 1B [{11]:5]
M| o5 145 | oogz 0008
z 135 | 140 148 | O035 | DJERS | [L037
b A7 | D20 | 023 | D7 | DO | D003
c [Tt 016 | 2004 D.ogd
s EEER A% BSE
[ 1200 BEC 470 BASE
01 10/0% B8G {584 BASIC
E 1200 BEC 478 BSC
E1 1002 B0 .38 Bk
L | o5 [ o | 07m [ oane [t [ ooa
n | M FEF. 0o FEF.
| OO T
13 ans 0.2 | 4.001 108
a a 35 7 a 35 7
m a a
@ | u| ®| B | 2] 1
B3 1 12 13 1 13 13
JHIBG WE-DPE (BGl

A NATES - DMENSICNS ™ 4 * AND " EY ™ D0 NCTT INELUDE WilD
PROTPLEICN, ALCWARLE PROTRUST 1S 025 mm FER: SOE
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