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USB Keyboard/ Device Controller

1. GENERAL DESCRIPTION

W81281 is a low cost, high integration single-chip microcontroller with Universal Serial Bus (USB) interface
for keyboard application, it includes the core of Winbond 8-bit microprocessor W78C52 which works on
6MHz. It implements a standard PC keyboard and enables connection to host system through low-speed
(1.5Mhz) USB connection . It complies with USB Specification Revision 1.0 and HID Class Definition
Revision 1.0.

For Keyboard application, W81281 supports an 18 X 8 keyboard scan matrix, which allows suspend wake
up, and also provides a port for PS/2 mouse. It consists of an 8051 compatible CPU core, a 6K-byte ROM,
a 256-byte SRAM, and three 16-bit programmable timers.

W81281 supports one device address and five endpoints, one bi-directional endpoint for Control transfer
and four unidirectional endpoints for Interrupt IN transfer. Through modification of firmware of W78C52, it
can be used for multifunction device design, such as USB-IR receiver and any Slow-Speed (1.5Mhz) USB
peripheral device controller.
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FEATURES
Fully compliant with USB spec. Rev.1.0 and HID Class Rev. 1.0

Supporting one device address and five endpoints (one Control transfer, four Interrupt transfer)
Implementing USB keyboard with PS/2 mouse connection

Microsoft Intellimouse(3D mouse) Supported

Supporting 8-bit sense (row) input with wake up interrupt on falling edge, internal pull-ups
Supporting 18-bit drive (column) output, open drain with pull-ups

8-bit 8051 compatible CPU core

6K-byte ROM

256-byte SRAM

3 direct drive LED outputs with internal series resisters

Supporting warm reset

Built-in low voltage reset and EFT/ESD protection circuit

Built-in Watch-Dog Timer for device recovery

Support Win98 system control function

Support suspend/wake-up function, suspend current under 500mA

Internal 3.3V regulator supported

40-pin DIP, 28-pin SOP and 48-pin LQFP packages

5V CMOS Device

Publication Release Date: July 1999
Revision 0.60
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Winbond USB Keyboard/HID Controller
Winbond USB Keyboard/HID Controller
(W81281)
RST |DSEL (P30) LEPO-2(P33-P35)
| (x3)
P0O2S0O* INT
- - USB
g2 | XR USBSE <::> Transceiver [ ™ D-
-] -
(x18) Micro Endpoints D+
p1gi* | | Frocessr Power Down < — vss
- Control 5V to 3.3V l———

* Clock Conversion VB U S

(x8) Generator Watch Dog
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*P1S|:P10-P17 v

PSCL PSDA L
(P32) (P31) External Clock Circuit
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4. PIN CONFIGURATION

vss |1 40|+ sO17
D+ |2 39|[F so16
D- <3 38|[= SO00/PO0
VvDD3 4|4 37| [k SO01/P01
SI0/P10 = |5 36| [F sS002/P02
SI1/P11 |6 35| s003/P03
SI2/P12 = |7 34|[F s|4/P14
SI3/P13 < |8 33|[F sI5/P15
S004/P04 = |9 32| sIe/P16
S005/P05 = |10 31|[F SI7/P17
S006/P06 |11 30| soo015/P27
S007/P07 = |12 29|[F s0014/P26
IDSEL/P30 || 13 28|[F sS0013/P25
LEDO/P33 = | 14 27| S0012/P24
PSCLK/P32 =| 15 26|[F S0011/P23
PSDA/P31 = | 16 25|[F S0010/P22
LED1/P34 <||17 24|[F s009/P21
LED2/P35 = |18 23| s008/P20
RESET < |19 22| vDD
X2 =20 21| x1
40-PIN DIP
vss<|[1 " 28| ADoo
VSS |2 27| ADO1
D+ =3 26|+ ADO2
D-=1\|4 25| ADO3
vDD3 = |5 24|+ WKO
ADO4 I |6 23| WK1
ADOQ5 < |7 22| FF WK2
ADO06 < |8 21|+ WK3
ADO7 £—|9 20| NC
XALE = |10 19|/ NC
XWR= |11 18|FF XMODE
XRD £ (12 17|FF XINT
RESET=|13 16| vDD
x2|14 15|FF X1
28-PIN SOP
4
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S001/P02
SO00/P00
SO16
S017
EESCL
VID1
VIDO
EESDA

VSS
VSS

3 SO02/P02
1 SOO03/P03
1 SI4/P14
1 SI5/P15
— SI6/P16
— SI7/P17
—1 SO15/P27
—1 SO14/P26
3 SO13/P25
] SO12/P24
1 SO11/P23
1 SO10/P22

vDD3 C—@g+
Slo/P10

Si1/P11

w81281D

Si2/p12
SI3/P13 [
NC [
S004/P04 [
SO05/P05 [
S006/P06 ]

48-pin LQFP

SO07/P07 ]

IDSEL/P30 [
NC [

NC
S009/P21
S008/P20
VDD

X1

X2

RESET
LED2/P35
LED1/P34
PSDA/P31
PSCLK/P32
LEDO/P33
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5. PIN DESCRIPTION
51 40 PIN DIP
PIN NO. NAME TYPE DESCRIPTION
1 VSS POWER | Ground
2 D+ /0 USB signal (+)
3 D- I/0 USB signal (-)
4 VDD3 POWER | DC power 3.3V output
5 SI0/P10 I/0 Keyboard scan Input O / Internal nC 10 port 1.0
6 SI1/P11 I/10 Keyboard scan Input 1 / Internal nC 10 port 1.1
7 SI2/P12 I/0 Keyboard scan Input 2 / Internal nC 10 port 1.2
8 SI3/P13 I/0 Keyboard scan Input 3 / Internal nC 10 port 1.3
9 SO04/P04 I/0 Keyboard scan Output 04 / Internal nC 1O port 0.4
10 SO05/P05 110 Keyboard scan Output 05 / Internal nC IO port 0.5
11 SO06/P06 110 Keyboard scan Output 06 / Internal nC IO port 0.6
12 SO07/P07 110 Keyboard scan Output 07 / Internal nC IO port 0.7
13 IDSEL/P30 /0 Vendor ID selection / Internal nC 10 port 3.0
14 LEDO/P33 110 Num. Lock LED / Internal nC 10 port 3.3
15 PSCLK/P32 I/0 PS/2 mouse clock pin / Internal nC IO port 3.2
16 PSDA/P31 I/0 PS/2 mouse data pin / Internal nC IO port 3.1
17 LED1/P34 110 Caps Lock LED / Internal nC 10 port 3.4
18 LED2/P35 /0 Scroll Lock LED / Internal nC 10 port 3.5
19 RESET INPUT Chip reset pin
20 X2 OUTPUT | Clock output
21 X1 INPUT Clock input
22 VDD POWER | VDD power
23 SO08/P20 110 Keyboard scan Output 08 / Internal nC IO port 2.0
24 SO009/P21 I/0 Keyboard scan Output 09 / Internal nC IO port 2.1
25 S010/P22 I/0 Keyboard scan Output 10 / Internal nC IO port 2.2
26 SO11/P23 I/0 Keyboard scan Output 11 / Internal nC 1O port 2.3
27 S012/P24 I/0 Keyboard scan Output 12 / Internal nC 1O port 2.4
28 SO13/P25 I/0 Keyboard scan Output 13 / Internal nC IO port 2.5
6
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5.1 40-PIN DIP, continued
PIN NO. NAME TYPE DESCRIPTION

29 S014/P26 I/0 Keyboard scan Output 14 / Internal nC 10 port 2.6
30 SO15/P27 I/0 Keyboard scan Output 15 / Internal nC 10 port 2.7
31 SI7/P17 I/0 Keyboard scan Input 7 / Internal nC IO port 1.7
32 SI16/P16 I/0 Keyboard scan Input 6 / Internal nC IO port 1.6
33 SI5/P15 I/0 Keyboard scan Input 5 / Internal nC IO port 1.5
34 Sl4/P14 I/0 Keyboard scan Input 4 / Internal nC 10O port 1.4
35 SO03/P03 110 Keyboard scan Output 03 / Internal nC 10 port 0.3
36 S002/P02 I/0 Keyboard scan Output 02 / Internal nC 10 port 0.2
37 SO01/P01 I/0 Keyboard scan Output 01 / Internal nC 10 port 0.1
38 SO00/P00 110 Keyboard scan Output 00 / Internal nC 10 port 0.0
39 SO16 OUTPUT Keyboard scan Output 16

40 SO17 OUTPUT Keyboard scan Output 17

7
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5.2 28-PIN SOP
PIN NO. NAME TYPE DESCRIPTION
1 VSS POWER Ground
2 VSS POWER Ground
3 D+ /0 USB signal (+)
4 D- 110 USB signal (-)
5 VvDD3 POWER DC power 3.3V output
6 ADO4 /0 nC Interface ADO4 (Address/Data 04)
7 ADO5 /0 nC Interface ADO5 (Address/Data 05)
8 ADO6 /0 nC Interface ADO6 (Address/Data 06)
9 ADO7 I/0 nC Interface ADO7 (Address/Data 07)
10 XALE I/0 nC Interface ALE (Address Latch Enable)
11 XWR I/0 nC Interface WR (Data Write)
12 XRD /0 nC Interface RD (Data Read)
13 RESET INPUT Chip reset pin
14 X2 OUTPUT | Clock output
15 X1 INPUT Clock input
16 VDD POWER VDD power
17 XINT 11O nC Interface INT (Interrupt)
18 XMODE I/0 Controller mode setting, it should be kept high
19 NC 110 Not Used
20 NC 110 Not Used
21 WK3 INPUT Wakeup pin, Active low and keep more than 100ns
22 WK2 INPUT Wakeup pin, Active low and keep more than 100ns
23 WK1 INPUT Wakeup pin, Active low and keep more than 100ns
24 WKO INPUT Wakeup pin, Active low and keep more than 100ns
25 ADO3 /0 nC Interface ADO3 (Address/Data 03)
26 ADO02 /0 nC Interface ADO2 (Address/Data 02)
27 ADO1 I/0 nC Interface ADO1 (Address/Data 01)
28 ADOO /0 nC Interface ADOO (Address/Data 00)

Publication Release Date: July 1999

Revision 0.60
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5.3 48-PIN LQFP
PIN NO. NAME TYPE DESCRIPTION
1 VDD3 POWER | DC power 3.3V output
2 SI0/P10 1’0 Keyboard scan Input O / Internal nC 10 port 1.0
3 SI1/P11 I/0 Keyboard scan Input 1 / Internal nC 10 port 1.1
4 SI12/P12 I/0 Keyboard scan Input 2 / Internal nC 10 port 1.2
5 SI3/P13 I/0 Keyboard scan Input 3 / Internal nC 10 port 1.3
6 NC none Not Used
7 SO04/P04 110 Keyboard scan Output 04 / Internal nC 1O port 0.4
8 SO05/P05 110 Keyboard scan Output 05 / Internal nC IO port 0.5
9 SO06/P06 110 Keyboard scan Output 06 / Internal nC IO port 0.6
10 SO07/P07 I/0 Keyboard scan Output 07 / Internal nC IO port 0.7
11 IDSEL/P30 /0 Vendor ID selection / Internal nC 10 port 3.0
12 NC none Not Used
13 LEDO/P33 110 Num. Lock LED / Internal nC 10 port 3.3
14 PSCLK/P32 I/0 PS/2 mouse clock pin / Internal nC IO port 3.2
15 PSDA/P31 I/0 PS/2 mouse data pin / Internal nC IO port 3.1
16 LED1/P34 I/0 Caps Lock LED / Internal nC 10 port 3.4
17 LED2/P35 /0 Scroll Lock LED / Internal nC 10 port 3.5
18 RESET INPUT Chip reset pin
19 X2 OUTPUT | Clock output
20 X1 INPUT Clock input
21 VDD POWER | VDD power
22 SO08/P20 110 Keyboard scan Output 08 / Internal nC IO port 2.0
23 SO009/P21 I/0 Keyboard scan Output 09 / Internal nC IO port 2.1
24 NC none Not Used
25 S010/P22 I/0 Keyboard scan Output 10 / Internal nC IO port 2.2
26 SO011/P23 I/0 Keyboard scan Output 11 / Internal nC IO port 2.3
27 S012/P24 I/0 Keyboard scan Output 12 / Internal nC 1O port 2.4
28 SO13/P25 I/0 Keyboard scan Output 13 / Internal nC IO port 2.5
29 S014/P26 I/0 Keyboard scan Output 14 / Internal nC IO port 2.6
30 SO15/P27 I/0 Keyboard scan Output 15 / Internal nC IO port 2.7

Publication Release Date: July 1999
Revision 0.60
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5.3 48-PIN LQFP, continued
PIN NO. NAME TYPE DESCRIPTION
31 SI7/P17 I/0 Keyboard scan Input 7 / Internal nC 10 port 1.7
32 SI16/P16 I/0 Keyboard scan Input 6 / Internal nC 10 port 1.6
33 SI5/P15 I/0 Keyboard scan Input 5 / Internal nC 10 port 1.5
34 Sl4/P14 I/0 Keyboard scan Input 4 / Internal nC 10 port 1.4
35 SO03/P03 110 Keyboard scan Output 03 / Internal nC IO port 0.3
36 S002/P02 I/0 Keyboard scan Output 02 / Internal nC IO port 0.2
37 SO01/P01 I/0 Keyboard scan Output 01 / Internal nC IO port 0.1
38 SO00/P00 110 Keyboard scan Output 00 / Internal nC IO port 0.0
39 SO16 OUTPUT | Keyboard scan Output 16
40 SO17 OUTPUT | Keyboard scan Output 17
41 EESCL OUTPUT | Clock pin of External serial EEPROM
42 VID1 INPUT Vendor ID selection 1
43 VIDO INPUT Vendor ID selection O
44 EESDA I/0 Data pin of External serial EEPROM
45 VSS POWER | Ground
46 VSS POWER | Ground
a7 D+ 110 USB signal (+)
48 D- /0 USB signal (-)
10
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6 FUNCTIONAL DESCRIPTION

6.1

First In First Out Storage (FIFO'S) Organization

The W81281 has six FIFO's, one for receiving and five for transmitting.

Transmitting

FIFO or SIZE (Byte) NOTES

SRAM
Endpt O 8 Data received on upstream port which contains the correct address
Receiving and pids will be stored here for the CPU core to read.
Endpt O 8 The CPU core writes the data here which will be sent to the host when
Transmitting the correct address and pids are transmitted by the host.
Endpt 1 8 The CPU core writes the data here which will be sent to the host when
Transmitting the correct address and pids are transmitted by the host.
Endpt 2 8 The CPU core writes the data here which will be sent to the host when
Transmitting the correct address and pids are transmitted by the host.
Endpt 3 8 The CPU core writes the data here which will be sent to the host when
Transmitting the correct address and pids are transmitted by the host.
Endpt 4 8 The CPU core writes the data here which will be sent to the host when

the correct address and pids are transmitted by the host.

6.1.1

INTERFACE TO THE MICROCONTROLLER:

The FIFOs communicate with the CPU core by address 06H Of External DATA Memory Access of CPU
during IP.6 = "1".The FIFO access steps are firstly set IP.6 = "1" in CPU core. Secondly, CPU core selects

FIFO to access by setting the followed bits in control register 2 :

EPO_RD_EN :

EPO_WR_EN:
EP1_WR_EN:
EP2_WR_EN:
EP3_ WR_EN:
EP4 WR_EN:

Then access FIFO by address 06H of External DATA Memory Access of CPU. For detailed programming

read "IN" FIFO of Endpoint O ( EPO ).

write "OUT" FIFO of Endpoint O ( EPO ).
write "OUT" FIFO of Endpoint 1 ( EP1).
write "OUT" FIFO of Endpoint 2 ( EP2).
write "OUT" FIFO of Endpoint 3 ( EP3).
write "OUT" FIFO of Endpoint 4 ( EP4).

steps, refer to section 7.3 Programming Note.

11
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The CPU core accesses registers by External DATA Memory Access during IP.6 = "1"1’

6.2.1
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Status Registers

Register Descritpion

Preliminary

CPU core can set "High" at USB_EventINT_EN bit of control register 4 to enable interrupt of USB events to
INTO. When interrupt comes, CPU reads status register 0 and 1 to check which event occurs. ( refer to
section 7.2 for accessing Status Registers )

Status Register 0: Address = 00H (Interrupt Event Flags)

BIT SYMBOL DESCRIPTION
7 NAK_EPO_IN NAK occurs from EPO for IN Transaction. ( only valid during
NakEPOINn_INT_EN =1 in Control Register 3)
6 ACK_EPO_SETUP | ACK occurs from EPO for SETUP Transaction
5 ACK_EPO_OUT ACK occurs from EPO for OUT Transaction
4 ACK_EPO_IN ACK occurs from EPO for IN Transaction
3 ACK_EP1_IN ACK occurs from EP1 for IN Transaction
2 ACK_EP2_IN ACK occurs from EP2 for IN Transaction
1 ACK_EP3_IN ACK occurs from EP3 for IN Transaction
0 ACK_EP4 _IN ACK occurs from EP4 for IN Transaction

Status Reqister 1: Address = 01H (Interrupt Event Flags)

BIT SYMBOL DESCRIPTION
7-6 VID[1:0] Keyboard Scan Matrix Selection.
5 Reserved must ignore this value.
4 EPOOutNullData | receiving Null Data at EPO during OUT Transaction
3 Suspend_In Suspend Mode active ( no traffic on USB Bus >3 mS)
2 USB_Reset receiving Reset command from USB Bus
1 Resume_In receiving Resume command from USB Bus
0 Reserved must ignore this value

12
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Status Register 2: Address = 07H (Data Byte Count of EPO IN FIFO)

BIT SYMBOL DESCRIPTION

7-4 Reserved must ignore those values

3-0 DataLength_CNT[3:0] [ Number of Data byte for EPO FIFO ( receiving Data from USB Bus
)

6.2.2 Control Registers
( All registers are set to 00h at power up.)( refer to section 7.1 for accessing Control Registers )

Control Register 0: Address = 02H (Endpoint Enable Control)

BIT SYMBOL DESCRIPTION
7-5 Reserved must keep bits = “0”
4 USB_Speed set igh” for Full Speed; set "Low" for Low Speed
3 EP1 EN set "High" to enable Endpoint 1
2 EP2_EN set "High" to enable Endpoint 2
1 EP3_EN set "High" to enable Endpoint 3
0 EP4_EN set "High" to enable Endpoint 4

Control Register 1: Address = 03H (Device Address Setting)

BIT SYMBOL DESCRIPTION

7 Bus_Connection connect up stream port on USB Bus after chip initialization done

6-0 Device_Address[6:0] | Setup Device Address

Control Register 2: Address = 04H (FIFO Access Control)

BIT SYMBOL DESCRIPTION
7 Reserved must keep bit = "0".
6 Set_Stall Set Stall for EP 0 -4 ( refer to section 7.4 for programming )
13
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EPO_RD_EN Set "High" before reading IN FIFO of EPO (receiving Data from USB Bus )

4 EPO_WR_EN [ Set "High" before writting OUT FIFO of EPO (transmitting Data to USB Bus
)

3 EP1_WR_EN | Set "High" before writting OUT FIFO of EP1 (transmitting Data to USB Bus
)

2 EP2_WR_EN [ Set "High" before writting OUT FIFO of EP2 (transmitting Data to USB Bus
)

1 EP3_WR_EN [ Set "High" before writting OUT FIFO of EP3 (transmitting Data to USB Bus
)

0 EP4_WR_EN [ Set "High" before writting OUT FIFO of EP4 (transmitting Data to USB Bus
)

Control Register 3: Address = 05H (USB Event Control)

BIT SYMBOL DESCRIPTION

7 Reserved must keep bit = "0"

6 NakEPOINn_INT_EN | Enable interrupt event when NAK comes from EPO for IN Transaction

5 Set_EPONullData set Null Data for IN Transaction of EP O ( refer to section 7.5 for
programming )

4 Warm_Reset Active Warm Reset
Resume_Out Send Resume command (K-state) to USB Bus ( Set_Suspend should

be “1")

2 Set_Suspend Set suspend mode active

1 Read_Event Set "High" during reading Status Registers ( refer to section 7.2 for
programming )

0 Set_EPO_Nak Set "High" for responsing Nak when IN/OUT Transaction of EPO come

14
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Control Register 4: Address = 08H (Interrupt Enable Control)

BIT SYMBOL DESCRIPTION
7-4 Reserved must keep bits = "0"
3 Remote_Wakeup_EN [ for Remote Wakeup Enable from Keystroke or Mouse moving
2 USB_EventINT_EN for USB event interrupt enable
1 SCANOUTI[17] output port value of port SO17
0 SCANOUTI[16] output port value of port SO16

Control Register 5: Address = 09H (CPU Reset Control)

BIT SYMBOL DESCRIPTION
7-2 Reserved must keep bit = "0"

1 UC_WarmReset EN set "High" for reseting CPU when Warm_Reset = "1"

0 DisconUSB_Bus_Disable | set "High" keeping device conecting with USB Bus during

software or hardware reset

set ow” disconnecting with USB Bus during software or
hardware reset

Control Register 6: Address = OEH (Watch Dog Timer Reset)

BIT SYMBOL DESCRIPTION
7-0 Reset WDT Clear WDT = 00H when set Reset_ WDT = AAH
6.3 Reset

The W81281 supports three types of reset. During a reset, all registers of the CPU core and USB return to
their default status, and USB device address is set to zero.

15
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6.3.1 External Reset (Hardware Reset)

As in 8051 series controller, the external RESET signal is sampled at S5P2. To take effect, it must be held
high at least two machine cycles while the oscillator is running.

An internal trigger circuit in the reset line is used to deglitch the reset line. The reset logic also has a special
glitch remocal circuit that ignores glitches on the reset line.

During reset, the ports are initialized to FFH, the stack pointer to 07H, PCON(with exception of bit 4) to
O00H, and all of the other SFR registers except SBUF to 00H. SBUF is not reset.

6.3.2 Warm Reset (Software Reset)
W81281 provides a warm reset by setting "High" at Warm_Reset bit of control register 3.

The W81281 handles the USB reset function independently from the CPU core. If a Single Ended Zero
(SEO) is detected on the upstream port for greater then 2.5us, then the interrupt is enabled. The CPU core
read flag from USB_Reset bit of status register 1 then CPU

- to reset the device address to 0, and enter the default state. No any reset timing occurs.
or

- to set "High" at Warm_Reset bit of control register

6.3.3 WDT Reset (Hardware Reset)

There is a Watch Dog Timer installed in W81C281. CPU should periodically clear WDT to OOH by setting
Reset WDT=AAH before WDT time out. If CPU hangs WDT will time-out and cause hardware reset.

6.4 USB SUSPEND

If there is no upstream activity for 3 msec then the Suspend_In flag is set and the interrupt enabled. When
Suspend_In flag is read, CPU core actives power down mode for W81281 go into suspend

6.5 USB RESUME:

The suspend state can be exit by a ‘resume’. The resume can occur by three methods.

The host can send a resume to all ports by placing a 0 (K state) on the bus. The W81281 sees the
resume, , and enables the interrupt. In this case, the CPU core does not have to perform any functions.

The host can reset the bus.

When any falling edge is detected on CPU portl(keystrokes). The CPU core will exit from power down
mode and initiate a resume by setting Resume_Out in the Control Register 3 which will cause a K state
to be sent. To un-resume, the CPU core must clear the Resume_Out bit in the Control Register 3.
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PROGRAMMING NOTES:

The W81281 uses reserved bit of the Interrupt Priority Register IP.6 as a pre-decoding bit to implement a
alternative register and FIFO by External Data Memory Access of CPU core. Programming functions
described as below:

7.1

7.2

7.3

7.4

Control Registers Access:

Step l:setIP.6=1
Step 2: access Control Register (by MOVX Instruction)
Step 3:setIP.6 =0

Status Registers Access:

Step l:setIP.6=1

Step 2 : set Read_Event = 1 in Control Register 3 ( by MOVX Instruction )
step 3 : access Status Registers ( by MOVX Instruction )
step4:setlP.6=0

FIFOs Access :

stepl:setlP6=1

step 2 : set EPO_RD_EN/EPX_WR_EN =1 ( X: 0 - 4) (by MOVX Instruction )
step 3 : access FIFO by address 06H of MOVX Instruction

step 4 : set EPO_RD_EN/EPX_WR_EN =0 ( X : 0 - 4) (by MOVX Instruction )
step5:setlP.6=0

Set Stall for Endpoint0 -4 :

stepl:setliP6=1

step 2 : set Set_Stall = 1 (by MOVX Instruction )

step 3:set EPO_RD_EN/EPX_WR_EN =1 ( X: 0 - 4) (by MOVX Instruction )
step 4 : set EPO_RD_EN/EPX_WR_EN =0 ( X : 0 - 4) (by MOVX Instruction )
step 5 : set Set_Stall = 0 (by MOVX Instruction )

step6:setlP.6=0

Note : 1. EPO_RD_EN = 1 for OUT Transaction 0f17EP0.
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2. EPO_WR_EN =1 for IN Transaction of EPO.

Set Null Data for IN Transaction of EP O :

stepl:setliP6=1

step 2 : set Set_ EPONullData = 1 (by MOVX Instruction )
step 3 : set EPO_WR_EN =1 (by MOVX Instruction )
step 4 : set EPO_WR_EN = 0 (by MOVX Instruction )
step 5 : set Set_EPONullData = 0 (by MOVX Instruction )
step6:setlP.6=0

18
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8. ELECTRICAL CHARACTERISTICS & CAPACITANCE
(Ta=0¢ tb + 70¢ JVDD = +5V * 5%)
SYMBOL DESCRIPTION MIN. TYP. | MAX. | UNIT NOTE
VDD Power Support 4.0 5.0 55 \%
VIL Input Low Voltage (except RESET) 0.8 \%
VIL1 Input Low Voltage (RESET) 0.6 \%
VIH1 Input High Voltage (except RESET) 20 \%
VIH2 Input High Voltage (RESET) 3.5 \%
VOH Output High Voltage (except D+/D-) 24 \% IOH=-4mA
VOL Output Low Voltage (except D+/D-) 0.4 \% IOL=4mA
IOFL Output Leakage Current (High-Z -10 10 UA
state)
IIH Input Leakage Current -10 10 UA VDD=5.5V
VIN=VDD
IL Input Leakage Current -10 10 UA VDD=5.5V
VIN=VSS
19
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Symbol Conditions Min | Max | Unit
D+/D- Leakage Current:
Hi-Z State Data Line Leakage ILO | 0V <VIN<33V | -10 | +10 | mA
D+/D- Input Levels:
Differential Input Sensitivity VDI o(D+)-(D-)¢ 0.2 \
Differential Common Mode Range VCM Includes VDI range 0.8 25 \%
Single Endge Receiver Threshold VSE 0.8 2.0 \%
D+/D- Output Levels:
Static Output Low VOL RL of 1.5kWto 3.6V 0.3 Y,
Static Output High VOH RL of 1.5kWto GND 2.8 3.6 Y,
D+/D- Capacitance:
Transceiver Capacitance CIN Pin to GND | | 20 | pF
D+/D- Driver Characteristics:
Transition Time:
Rise Time TR CL=50pF/350pF 75 300 ns
Fall Time TF CL=50pF/350pF 75 300 ns
Rise / Fall Time Matching TRFM (TR/TF) 80 125 %
Output Signal Crossover Voltage VCRS 1.3 2.0 \%
D+/D- Data Source Timings:
Low Speed Data Rate TDRATE | Ave.Bit Rate 1.4775|1.5225( Mbs
(1.5Mb/s +1.5%)
Source Differential Driver Jitter
To Next Transition TDJ1 -95 95 ns
For Paired Transitions TDJ2 -150 | 150 ns
Source EOP Width TEOPT 1.25 | 1.50 ns
Differential to EOP Transition Skew | TDEOP -40 100 ns
D+/D- Data Receiver Timings:
Receiver Data Jitter Tolerance
To Next Transition TDJR1 -75 75 ns
For Paired Transitions TDJR2 -45 45 ns
Receiver SEO Tolerance during TLST 210 ns
Differential Transition

20
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EOP Width at receiver
Must reject as EOP TEORP1 330 ns
Must accept as EOP TEOPR2 675 ns

21
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USB KEYBOARD SAMPLE APPLICATION
1. For 40 pin DIP package

Preliminary

WB1281 USB Keyboard Reference

vce
o
u-
U+
R1
7.5K
VTC
+ C5
C4 ~—— 10u
0.1u
vce
L3
FB
PSDA L4
YY)
FB
PSCLK L5
YY) ’
FB l
c7 -—=oc Fe
47p 47p
vee
+ C8 c2
— 10u _1 X1
RESET 30p
1
6MHZ Crystal / Resonator
R5 Cc3
3.3K X2
30p

Scanin0
Scaninl
Scanin2
Scanin3
Scanin4
Scanin5
Scanln6
Scanin7

ScanOut0
ScanOutl
ScanOut2
ScanOut3
ScanOut4
ScanOut5
ScanOut6é
ScanOut7

ScanOut8

ScanOut9
ScanOut10
ScanOutll
ScanOut12
ScanOutl13
ScanOut14
ScanOutl15

ScanOut16
ScanOutl7

AYele3
u1
+
2 sio vop |22 T
7 sl VDD3 [
5] SI2 VSs
SI3 e
g Sl4 ReEseT (2 —
SI5
2 21 X1
Si6 X1
L si7 X2 (AO— X2
38
37| SO0
3 so1 ipseL (23—IDSEL
351305
14 LEDO
13 S04 LEDO 737 LEDL
11 | SO5 LED1 g LED2
15| S06 LED2
So7
i 59 L —
5 | SO9 D+ D+
5 SO10
SO11
A T —
5 SO13 PSCLK
0| 014
S015
39
S0O16
%%
w81281
VCcC
CapsLoc
ScrollLoc
NumLoc D3
R 100ohm
~~be short
whi | e
not—used R2 R3 R4
100 100 100
LEDO
LED1
LED2
JP1 P2 JP3
o o o
JUMPER  JUMPER  JUMPER
[e] [e] o Only one
Junper
can be
short
IDSEL or all

C6
10u
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Preliminary
For 48 pin LQFP package reference circuit

W81281 (48pin LQFP) USB Keyboard Reference Schematic

vee
CapsLock
3 Ve
= NumLock| - »
h 4 h 4 W ScrollLock
~ > ~
e M M M
R 1000hm can
be short
whi | e Junper
" PSDA ot used
+ C6
Scaning Hso vop & 10u - © -
B8 B b $ o o
Scanind Si3 Vs &
Scanind Sl4 =
Scanins a8 ResET [H8—RESET
Scaninf.
Seann? Sk X1 8
Lepo
ScanCu) #1s00 LE
ScanOutl % gg%
ScanOut2
Scanus £1503 LEDL
ScanOutd B ggg
ScanOuts
Scanu 7508 LED?
Scandu? so7 Qtion
Scanus S08
Scandu 509
scanQuld 5010 w » »
ScanQull 5011
ScanOut12 38%3 JUMPER JUMPER JUMPER
ScanOutl3
Scanoune S014 e
ScanOutts S015 5 can be
3 NC fort
Scanoutls gj S016 NC F5p or all open
Seandu? S017 NC
an0u 24LC04B IDSEL
W81C281-48
P4
VIDO o o
vee JUMPER
IP5
ViDL oo
R
U
RT
R v vee JUMPER
7.5K _
UsBL vee c2
USB-CONN  FB T —] Xt
l i 30p X
6M “‘
o = 5 & o inbond
0.1u WINBOND ELECTRONICS CORP.
1 30p Tl
= = 1 = W81281 USB Keyboard Reference Schematic
° fSize | Document Number Rev
= B 281DEMO4.SCH 13
Dee__onda, Januay 7 1008 Bres 1 o 1
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10. PACKAGE DIMENSIONS

40-pin DIP

Preliminary

Symbol | 2imension in inches Dimension in mm
YMBOl Pyin. [Nom. [Max. | Min. [Nom. [Max.
A — | — Joao | — | — |s33
A, |00 | — | —Joxs | — | —
A, |0150 [0155 [0.160 | 381 | 394 | 406
B 0016 |0018 [0022 | 041 | 046 | 056
B. |0048 [0050 |o0054 |122 |127 | 137
c 0008 |0010 [0014 | 020 |[o025 | o036
D — |20s5 2070 | — |s5220 [5258
L E 0590 |0600 |0.610 |1499 |1524 |1549
" 2
Bl e I W o S Y B o Y e B o e B e e B o W s E, |0540 |o0545 |0550 |1372 | 1384 | 1397
e, |00%0 [0100 [0110 | 220 | 254 | 279
L 0120 [0130 |0140 | 305 | 330 | 356
£ O Q a [ — |5 0 — |5
e 0630 |0650 [0670 |1600 |1651 |17.02
© S — | — Jooo | — [ — | 229
T O O O O O 7 O OF O OJ O O G170 g O 0
1 20 Notes:
1. Dimensions D Max & S include mold flash or
tie bar burrs
2. Dimension E1 does not include interlead flash
Sase Plane 3. Dimensions D & E1 include mold mismatch and
| are determined at the mold parting line.
4. Dimension B1 does not include dambar
Seating Plane protrusion/intrusion
5. Controlling dimension: Inches.
= a 6. General appearance spec. should be based on
final visual inspection spec.
28 15 c
TOAARARARRARARE B
—
DINENSI ON I N M DNENSI ON 1N I NGH
. e
1 MN MAX. MN MAX.
i £l y
| 3 m 010 00 .00 0012
§ b 0.33 0.51 0.013 0.020
i c 0.23 0.32 0.009 0.013
— E 7.40 760 0.291 0.299
| =0 5 AT W10 oo o
!
1 14 [l 5 176 0,050 BC
D e
0.2 || °
W 0.0 0,65 0,39 0.419
v 010 0,004
N 0.2 T2 0.016 0.050
— 1 0 8 8
SEATI NG PLANE J ‘ Tel GAUGE PLANE a
— f—i "
b
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48-pin LQFP
Ho
D
3 2 Dimension in inch Dimension in mm
Symbol Min. | Nom. | Max. | Min. | Nom. | Max.
A 1.60
— As 0.05 | - 0.15
UE Fr—— “ A 135 | 140 | 145
] Fo—— b 017 | 020 | 027
—r Fo——
1 Fr—— [o] 0.09 | — 0.20
—r F—— | |,. D 7.00
—r Fo——
—1 Fo—— E 7.00
—1r I — e
 — Fo—— C 050
] O Fr— Ho 9.00
48— Fo——ws L He 9.00
HH H L 045 | 060 | 075
II u L. 100
: 12 y ~ |oos | ~
(el
> 0 0 35° 7
Notes:
1. Dimensions D & E do not include interlead
I w ‘ flash.
nfalnininiuiuininininlemm) Al A - 2. Dimension b does not include dambar
i === “f protrusion/intrusion.
\ i Al 3. Controlling dimension: Millimeters
Seating Plane See Detail £ —{=Tv] L 4. General appearance spec. should be based
L _Detail E__ on final visual inspection spec.
Winbond
Electronics Corp.
Headquarters Winbond Electronics (H.K.) Ltd. Winbond Electronics
No. 4, Creation Rd. lll Rm. 803, World Trade Square, Tower || (North America) Corp.
Science-Based Industrial Park 123 Hoi Bun Rd., Kwun Tong 2730 Orchard Parkway
Hsinchu, Taiwan

Kowloon, Hong Kong

San Jose, CA 95134 U.S.A.
TEL: 852-27516023-7

TEL: 886-35-770066

TEL: 1-408-9436666
FAX: 886-35-789467 FAX: 852-27552064 FAX: 1-408-9436668
www: http://www.winbond.com.tw/
Taipei Office

11F, No. 115, Sec. 3, Min-Sheng East Rd.
Taipei, Taiwan

TEL: 886-2-7190505

FAX: 886-2-7197502

TLX: 16485 WINTPE

25

Publication Release Date: July 1999
Revision 0.60



@ inbond W81281

Preliminary
Industrial Technology Research Institute
Electronics Research & Service Organization .
Bldg. 17, 195-4 Sec. 4, Chung Hsing Rd., Chutungg,Hsinchu, 310 Report No. : 500-8801-018

Taiwan,Republic Of China
TEL : 886-3-5915717 FAX : 886-3-5825720 Page 1 of 12

ELECTROMAGNETIC SUSCEPTIBILITY

TEST REPORT
Company * Winbend Electronics Corp.
Address : No.4, Creation Rd. TlI, Science-Based Industrial Park

Hsinchu, Taiwan, R.O.C.
Sample Name : USB Keyboard
Model © W81281
Date Received : JAN. 11, 1999
Date Tested : JAN. 11, 1999

WE HEREBY CERTIFY THAT: The object of these measurements were made to establish a
common and reproduciple basis for evaluating the performance of electrical and electronic
equipment when were subjected to the immunity test. We assume full responsibility for the
accuracy and completeness of these measurements and vouch for the qualifications of all persons

taking them.
Name Signature Date
Testing Engineer J.S. Song B a7 ;
Approving Manager | Paul Y. Liau EAY L T (e HT9
7

Notes :

1. This report will be invalid if duplicated or photocopied in part.

2. This report refers only to the specimen(s) submitted to test, and is invalid as seperately used.
3. This report is invalid without examination stamp and signature of this institute.

4. The tested specimen(s) will be preserved for thirty days from the date issued.
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[P [ndustrial Technology Rescarch Tnstitute
Hiecrronics Research & Servive Organization
“——

Iatwan,Repulilic OF Chim £
- TEL - $86-3-3915717 TAX: RR6-2-5825720 Page & of 12

Dldz. 19, 195-4 See. 4, Chong Fsing Re., Chutung, Hyingha, 310 Report No. © 500-8801-018

2.4 Performance criteria

A. The cquipment shall contimue to operate as intended. No degradation of

performunce or loss of function is allowed below a performance level

specified by the manufacturer.

B. After the test the equipment shall continue to operate as intended. No

degradation of performance or loss of function is allowed after the

application of the phenomena below a performance level specified by

the manufacturer.

During the test, degradation of perfermance is allowed howcver. No

change of actual operating state or stored data is allowed,

C. Loss of function is allowed, provided the function is self recoverable or

can be restored by the operation of the controls by the user in

accordance with the manufacturers instructions.

2.5 Uncertainty of electrostatic discharge test

The uncertainty of oulput voltage indication was = 5%

2.6 Test resulis ;

Severity EN 50082-1 requirement Performance verification (criteria) “Test
level Air Contact | [ICP vere Alr Contact | HCP vCp results
discharge|discharge|discharge|discharge|discharpe|discharge|discharge|dischargel
2KV B B B B A A A A Pass
4KV B B R B A A B A Pasg
B KV B NR NR NR A NR NR NR Pass

*NR means there is no requirement

27
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W3128 -m&@gcélboard Ref er ence
— . vce
Ul y
vcc + C6
Scanin 21 s0 voo 22 s
Scaninl Si1 VDD3
\ndustrial Tochaol - RO 30 u. Scanin2 s vss
ndustrial Technols SEATC + Scanin3 SI3 =
I — hg&y "5’%‘&‘ 7 i . Scanin4 2+ sia ReseT [H—RESEL B
echronics Researc ¢ Urramigation - al SI5
Dide 17, 195-4 Sec. 4, Clung 1fing Rd., Chulung {Istnchy, 310 Repart No. : 500-88Q33H <1 si6 x1 (55 £
eputalic OF{ hina Pa 1! 0[ 12 Scanin7 SI7 X2
oo Y- f ST :
USB™Keyboar d Ref erfence Schenmat %21 so0 1 iosel
ScanOutl 36 So1 IDSEL
=135
ScanOut3
l + s ScanOut4 70| SO4 LEDO f; tgg? ¥
I H e p—ie
The cqui hall cgati 101;&:1 No degradanion i i
. The cquipment shall cogntinue to operate as ilten: o degradaion
e e = ape = = B O 5398 [ e =0
ot performance or loss of function is allowed below a performJifg 21 So10 v W W Sadiock
— X ScanOutl, So11 N M Nl
= level specified by the manufactufer. ScanOutt 24 so12 PSDA [He——pESDA N E
. . ScanOut1 29 S013 PRHEhK caj
B. After the test the equipment shall inue to operate as intendedSeagy T 30| SS1 e Ser
. not used
degradation f Puction is allowe@ftem 116 313 so16
Scanind S| s B scajout] 3 so17 R R3 Re
wb tion o performance : 5 100 100 100
Scaning 7| SB an = =6 | W81281
m i = PSI2 MOUSE
Scanlné | 31
B the fedt, degradafion oifpert nce is allowed howey lepo VEC
;anoum 371 SO0 1 IDSEL L
EEHaize DT opesaf gate fto CapsLgf,
g i N ScrollLoc
Scan0us ——.],506 L0 S —F D1 532 5
gy be° restored “oythe oper v b 4 h 4
Scanug < 2 sog i N ™ ™
s 3Eh, the marﬂﬁcmeqﬁgtm - > > X m » »
Seous S011 pscLk HE—PYHS L6 R 1006fim - o
ScanOut12 | S012 L PSDA L T, PS/2MOUSE " ~-be short JUMPER JUMPER JUMPER
3.5 Ungértaintynflectriéal: eniYBirst test =00 [0 esliuie o s 4 9 7 oy pre
nOul5 : SO Yy 47 SCL R s
- I H— 100 100 1do ol b
e uncertaing S%ﬁopen cirgl tput Vlltage was + 10% TR AL I
ScanOutl? S017 NC ’7 241.C04B IDSEL
3.6 Test results : weicmzs N
= = EEDO
Severjiy. [EN 50082-1 Performancé-verification L
level? requirement (criteria) Test | - »
Coupﬁj g AC 10 AC 0 results . PER
model+ cb lin line c2 line line »s
Totr — + - ID1
0.25 K|/ NR| N ) - B PASS a1 a2
RESET( it D——30p> U L o [e] [e] JUMPER
0.5 K 3] ’jl:m :.1‘ . le el PASS JUMPER  JUMPER  JUMPER 1
1KY Bl NR s BT NR || PASS 0 0 o only one
ST T3 Hi @ JurmEr
B-CONI FB . . Il X1 can be
* Teans there is ng requirgment. ﬁip ' hort
AR - IDSEL 30p
= = i -y .
] a “ inbond
o 10u ] X
I 0,1uj|; WINBOND ELECJTRONICS CORP.
30p
= = = = WB1281 USB Keyboard Reference Schematic
ISize | Document Number Rev
= T ‘ 13
[Date_Wonday,January 75 1669 Fhee 1 o 1

APPENDIX A: WINBOND( W81281-004) DEFAULT MATRIX CODE
VID: 0000 PID: 0801(with PS/2 mouse) PID: 0802(without PS/2 mouse)
101(AT)/102(Europe+Macro)(+Fn)/103(Korean)(Brazillian)/106(Japan.)+Windows 95 keys compatible

28

Publication Release Date: July 1999
Revision 0.60




@inbond W81281
Preliminary
SO0 [ SO1 [ SO2 | SO3 | S04 | SO5 | SO6 | SO7 | SO8 | SO9 [ SO10 | SO11 | SO12 | SO13 | SO14 | SO15 | SO16 | SO17
Slo| 64 | 24 | 14 | 12 | 07 [ 34 | 05 | 39 | 3F | 60 | BA 31 | EC | 8B El | F5 | FA | EB
Kas | 7 Q o) D “ B |[Caps| F6 |P_ 8| P_2 | K29 K131 |Shift-L
Macro \ J-NCHG
Sl 29 | 25 [ 1A | 13 | 09 [ 35 | 11 | 2C | 40 | 61 | 5B 4A |Wake| E3 87 89 FO | EE
ESC| 8 W P F ~ N |SPC| F7 |P_9 | P_3 |Home| -up |Win-L| K56 | K14
J-56 J-14
SI2| 1E | 26 | 08 | 2F | OA | 4D | 10 | 4E | 41 | 56 | 62 52 EO | F1 | o1 01 91 | EA
1 9 E [ G |End| M |Pgbn| F8 |P_-| P O | Up |Ctrl-L K150
Kor0-L
SI3| 1IF | 27 | 15 | 30 | 0B | 32 | 36 | 3A | 42 | 5C | 63 4B E4 | FO | o1 01 F8 90
2 0 R ] H |k42| < | F1L | F9 |P_4| P_. |PgUp|Ctr-R K151
\ Korl-R
Si4l 20 | 2D | 17 | 28 | oD | 1D | 37 | 3B | 43 | 5D | 58 48 |power| EF | E5 | F4 | 87 E5
3 - T |Enter| J 4 > F2 | F10 | P_5 |P_Entr|Pause Shift-R K56 |Shift-R
Bz0
SI5{ 21 [ 2E | 1C | 51 | OE | 1B | 38 [ 3C | 53 | 5E | 44 50 | EO |sleep| F3 | E2 | F7 94
4 + Y |Down| K X ? F3 |Num | P_6 | F11 | Left Alt-L K107
BzZ1
SI6| 22 | 2A | 18 | 04 | OF | 06 | 4C | 3D | 47 | 57 45 4F | E8 | ED | F2 E6 E7 FF
5 |BKS| U A L C | Del | F4 |Scroll| P_+ | F12 | Right Alt-R |Win-R
Si7| 23 | 2B | oCc | 16 | 33 | 19 | 55 | 3E | 5F | 59 | 46 49 54 8A 65 g8 | F6 | FB
6 |TAB| | S : Vv * F5 | P_7 | P_1 |PrtScr| Ins / K132 | APP | K133
J-CHG J-ROMA
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ATTTS
AT

17T
gl

T
L

Preliminary
NOTE 1: The contents in the table are hexadecimal HID codes and function descriptor.
2: Six are scan-in lines, Sox are scan-out lines.
3: The three ACPI power management keys for Windows 98 are Power (S14-SO12), Sleep (SI5-
S013) and Wakeup (S11-S0O12).

Multimedia Buttons & Reserved Buttons (W81281-004)

HID Code Functions (ref. Qtronix)
E8 Play/Pause
E9 Stop/Eject
EA Rewind
EB Forward
EC Record
ED Volume+
EE Volume -
EF Mute
FO WWw
F1 Previous
F2 Next
F3 Stop
F4 Search
F5 Scroll-Up
F6 Scroll-Down
F7 Menu
F8 Suspend
F9 Coffee
FA Xfer
FB Calculator
FC Reserved (OnNow-Power)
FD Reserved (OnNow-Sleep)
FE Reserved (OnNow-Wakeup)
FF Reserved

Publication Release Date: July 1999
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Preliminary
HID Codes vs. Legacy Scan-Codes (W81281-004)
SO0 [ SO1 | SO2 [ SO3 | S04 | SO5 | S06 | SO7 | SO8 | SO9 | SO10 | SO11 | SO12 | SO13 | SO14 | SO15 | SO16 | SO17
SIo| 64 [ 24 | 14 | 12 [ 07 | 34 | 05 | 39 | 3F | 60 | 5A 31 | EC | 8B El | F5 | FA | EB
K45 | K8 | K17 | K25 | K33 | K41 | K50 | K30 |K117| K96 | K98 | K29 K131 | K44
56 61 13(083D3D|101515|184444 1202323285252 |303232|3A5814(400B2F|487575| 507272 | 2B5D 5C 7B6785 | 2A1212
SI1| 29 | 25 [ 1A | 13 | 09 | 35 | 11 | 2Cc | 40 | 61 5B 4A E3 87 89 FO | EE
K110| K9 | K18 | K26 | K34 | K1 | K51 | K61 |K118|K101| K103 | K80 K127 | K56 | K14
017608 [093E3E|111D1D|194D 4D|212B2B|290EOE|313131(392929|418337|497D7D| 517A7A | 47 6C 6E 63 5E 5B 1F 8B 735151 | 7D 6A 5D
SI2| 1E [ 26 | 08 | 2F | OA | 4D | 10 | 4E | 41 | 56 62 52 E0 | F1 01 01 91 | EA
K2 | K10 | K19 | K27 | K35 | K81 | K52 | K86 |K119|K105| K99 | K83 | K58 K150
021616 [OA 4646|1224 24 |1A54 54|22 34 34 |4F 69 65 |32 3A 3A|51 7TA 6D |42 0A3F|4A 7B 84| 5270 70 48 75 63 1D 14 11 F1F1F1
SI3| 1F [ 27 | 15 | 30 [ 0B | 32 | 36 | 3A | 42 | 5C 63 4B E4 FO 01 01 F8 90
K3 | K11 | K20 | K28 | K36 | K42 | K53 |K112|K120| K92 | K104 | K85 | K64 K151
03 1E1E|0B 454513 2D 2D|1B5B5B|23 3333 |2B5D53 (334141 |3B0507(430147|4B6B6B| 537171 | 497D 6F | 1D 1458 FOF2 F2
Si4| 20 [ 2D | 17 | 28 [ oD | 1D | 37 | 3B | 43 | 5D | 58 48 EF | E5 | F4 87 E5
K4 | K12 | K21 | K43 | K37 | K46 | K54 |K113|K121| K97 | K108 | K126 K57 K56 | K57
04 26 26 [0C 4E 4E|14 2C 2C|1C5A5A |24 3B 3B|2C1A 1A |34 4949 |3C 06 OF |44 09 4F |4C 73 73| 1C5A 79 | FF FF 62 5E 37 36 59 59 735151 36 59 59
SI5| 21 [ 2E | 1C | 51 [ OE | 1B | 38 | 3C | 53 | 5E 44 50 EO F3 E2 F7 94
K5 | K13 | K22 | K84 | K38 | K47 | K55 |K114| K90 |K102| K122 | K79 K60 K107
052525|0D5555]153535|507260|2542 42 |2D 22 22|354A4A|3D 0417|4577 76 |4D 74 74| 57 7856 | 4B 6B 61 5F 3F 381119 7TE6D 7B
S|l 22 | 2A | 18 | 04 | OF | 06 | 4C | 3D | 47 | 57 45 4F ES | ED | F2 E6 E7 FF
K6 | K15 | K23 | K31 | K39 | K48 | K76 |K115|K125|K106| K123 | K89 K62 | K128
06 2E 2E|OE 66 66 |16 3C 3C| 1E1C |264B4B|2E 2121537164 |3EOC 1F (46 TESF|4E 79 7C| 58 07 5E | 4D 74 6A 381139 | 5C 27 8C
1C
SiI7| 23 [ 2B | oCc | 16 | 33 | 19 | 55 | 3E | 5F | 59 46 49 54 8A 65 88 F6 | FB
K7 | K16 | K24 | K32 | K40 | K49 |K100|K116| K91 | K93 | K124 | K75 | K95 | K132 | K129 | K133
073636 OFOD |174343|1F 1B 1B|27 4C 4C|2F 2A 2A |37 7C 7TE|3F 03 27 [47 6C 6C|4F 6969 | 37 7C 57 | 52 70 67 354A 77 | 796486 | 5D 2F8D | 701387
oD
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Preliminary
NOTE: The contents in the table are hexadecimal HID Code + Order Number of Legacy Keys + Legacy Scan-Code (setl set2 set3).
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* Winbond

5”7 Electronics Corp.

Preliminary

Winbond USB Product Roadmap

/

HUB

K/B

| | | | | L,
2H/98 1Q/99 2Q/99 3Q/99 4Q/99  1QI2K

Winbond USB Product Brief

W81C180: USB 4 Port Hub Controller

W81181D: High Integrated USB 4 Port Hub Controller

W81182:USB Legacy Hub, Translate EPP, Serial, PS/2
to USB Connection, Including 4 port USB Hub

W81C280: USB K/B Controller

W81281: High Integrated USB+8052 Controller or
USB K/B Controller

W81282:USB 4 Port Hub + K/B Controller
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Winbond

Electronics Corp.

Headquarters

No. 4, Creation Rd. llI
Science-Based Industrial Park
Hsinchu, Taiwan

TEL: 886-35-770066

FAX: 886-35-789467

www: http://www.winbond.com.tw/

Taipei Office

11F, No. 115, Sec. 3, Min-Sheng East Rd.
Taipei, Taiwan

TEL: 886-2-7190505

FAX: 886-2-7197502

TLX: 16485 WINTPE

Winbond Electronics (H.K.) Ltd.
Rm. 803, World Trade Square, Tower Il
123 Hoi Bun Rd., Kwun Tong
Kowloon, Hong Kong

TEL: 852-27516023-7

FAX: 852-27552064

Preliminary

Winbond Electronics
(North America) Corp.
2730 Orchard Parkway
San Jose, CA 95134 U.S.A.

TEL: 1-408-9436666
FAX: 1-408-9436668

Please note that all data and specifications are subject to change without notice. All the trade
marks of products and companies mentioned in this data sheet belong to their respective owners.
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