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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 modifieation 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.

Publication Release Date: July 1999
_1- Revision 0.60



& Winbond W81281

Electronics Corp.

Preliminary

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 conirol function
Support suspend/wake-up function, suspend current under 500pA
Internal 3.3V _regulator supported
40-pin DIP, 28-pin SOP and 48-pin LQFP packages
5V CMOS Device

Publication Release Date: July 1999
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Winbond USB Keyboard/HID Controller
Winbond USB Keyboard/HID Controller
(W81281)
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4, PIN CONFIGURATION
VSS | |1 40| sO17
D+ |2 39|[F SO16
D- |3 38| SO00/P00
VDD3 | |4 37| S001/P01
SI0/P10 <[ |5 36| S002/P02
SI/P11 <] |6 35|2= s003/P03
SI2/P12 |7 34|[F sl4/P14
SI3/P13 <[ |8 33|[F sI5/P15
S004/P04 <[ |9 32| sSle/P16
S005/P05 <[ | 10 31| sI7/P17
S006/P06 || 11 30| s0015/P27
S007/P07 | |12 29|[TF s0014/P26
IDSEL/P30 = |13 28| P sSO013/P25
LEDO/P33 = |14 27 L& S0012/P24
PSCLK/P32 <||15 26|[CF S0011/P23
PSDA/P31 || 16 25| [2,.S0010/P22
LED1/P34 <—||17 244 8009/P21
LED2/P35 1|18 23 SO08/P20
RESET {19 22| VDD
X2 120 21| X1
40-PIN DIP
vss<|[1 " 28|/ ADo00
VSS < |2 27| ADO1
D+ <|3 26| ADO02
D-=|4 25| ADO3
VDD3 || 5 24 WKO
ADO4 £—|| 6 23| WK1
ADO5 |7 22| WK2
ADO6 =—|| 8 21| WK3
ADO7 =—|9 20| NC
XALE | 10 19| NC
XWR= |11 18| XMODE
XRD £ |12 17| XINT
RESET|13 16| VDD
X214 15| X1
28-PIN SOP
4
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[ S002/P02
[ SO03/P03
[ Sl4/P14
[— SI5/P15
[ SI6/P16
— SI7/P17
[ SO15/P27
[— SO14/P26
[ SO13/P25
[ SO12/P24

[— SO11/P23
[ SO10/P22

S001/P02 NC
S000/P00 S009/P21
S016 S008/P20
S017 VDD
EESCL X1
VID1 X2
VIDO w81281D RESET
EESDA LED2/P35
VSS LED1/P34
VSS PSDA/P31
D+ PSCLK/P32
D- LEDO/P33

VDD3 —f§-
SI0/P10 =
SI1/PA1
Sl2/P12
SI8/P13 _—]

S004/P04 I
S005/P05
S006/P06 [}
S007/P07
IDSEL/P30

48-pin LQFP
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5. PIN DESCRIPTION
5.1 40 PIN DIP
PIN NO. NAME TYPE DESCRIPTION
1 VSS POWER | Ground
2 D+ /0 USB signal (+)
3 D- 1/0 USB signal (-)
4 VDD3 POWER | DC power 3.3V output
5 SI0/P10 I/0 Keyboard scan Input 0 / Internal uC 10 port 1.0
6 SI1/P11 I/0 Keyboard scan Input 1 / Internal C 10 port 1.1
7 SI2/P12 I/0 Keyboard scan Input 2/ Internal uC 10 port 1.2
8 SI3/P13 1/0 Keyboard scan Input 3 / Internal pC 10 port 1.3
9 S004/P04 1/0 Keyboard scan Output 04 / internal uC 10 port 0.4
10 S005/P05 /0 Keyboard scan-Output 05 / Internal nC 10 port 0.5
11 S006/P06 1/0 Keyboard scan Output 06 / Internal uC 10 port 0.6
12 SO07/P07 1/O Keyboard scan Output 07 / Internal uC 10 port 0.7
13 IDSEL/P30 /(@] Vendor ID selection / Internal nC 10 port 3.0
14 LEDO/P33 /O Num. Lock LED / Internal uC 10 port 3.3
15 PSCLK/P32 I/0 PS/2 mouse clock pin / Internal uC 10 port 3.2
16 PSDA/P31 1/0 PS/2 mouse data pin / Internal uC 10 port 3.1
17 LED1/P34 1/0 Caps Lock LED / Internal uC 10 port 3.4
18 LED2/P35 1/0 Scroll Lock LED / Internal uC IO 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 I/0 Keyboard scan Output 08 / Internal pC 10 port 2.0
24 SO09/P21 I/0 Keyboard scan Output 09 / Internal uC 10 port 2.1
25 SO10/P22 I/0 Keyboard scan Output 10 / Internal uC 10 port 2.2
26 SO11/P23 I/0 Keyboard scan Output 11 / Internal uC 10 port 2.3
27 S0O12/P24 I/0 Keyboard scan Output 12/ Internal uC 10 port 2.4
28 SO13/P25 I/0 Keyboard scan Output 13 / Internal uC 10 port 2.5

Publication Release Date: July 1999
Revision 0.60
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5.1 40-PIN DIP, continued
PIN NO. NAME TYPE DESCRIPTION

29 S014/P26 I/10 Keyboard scan Output 14 / Internal uC 10 port 2.6

30 S0O15/P27 I/0 Keyboard scan Output 15 / Internal uC 10 port 2.7

31 SI7/P17 110 Keyboard scan Input 7 / Internal uC 10 port 1.7

32 SI6/P16 I/0 Keyboard scan Input 6 / Internal uC 10 port 1.6

33 SI5/P15 I/0 Keyboard scan Input 5 / Internal uC 10 port 1.5

34 Sl4/P14 I/0 Keyboard scan Input 4 / Internal uC 10 port 1.4

35 SO03/P03 I/0 Keyboard scan Output 03 / Internal uC 10 port 0.3

36 S002/P02 I/0 Keyboard scan Output 02 /.Internal uC 10 port 0.2

37 S001/P01 I/0 Keyboard scan Qutput 01 / Internal uC 10 port 0.1

38 SO00/P00 I/0 Keyboard.scan Output 007/ Internal uC 10 port 0.0

39 SO16 OUTPUT Keyboard scan Output™6

40 SO17 OUTPUI Keyboard_scan Output 17

Publication Release Date: July 1999
Revision 0.60
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5.2 28-PIN SOP
PIN NO. NAME TYPE DESCRIPTION
1 VSS POWER Ground
2 VSS POWER Ground
3 D+ I/0 USB signal (+)
4 D- I/O USB signal (-)
5 VDD3 POWER DC power 3.3V output
6 ADO04 1/0 uC Interface AD04 (Address/Data 04)
7 ADO05 1/0 uC Interface ADO5 (Address/Data 05)
8 ADO06 1/0 uC Interface ADO6 (Address/Data 06)
9 ADO7 I/0 UC Interface ADO7 (Address/Data 07)
10 XALE /0 uC Interface ALE (Address Laich Enable)
11 XWR I/0 UC Interface WR (Data Write)
12 XRD 1/0 uC 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 I/0 uC Interface INT (Interrupt)
18 XMODE I/0 Controller mode setting, it should be kept high
19 NC I/0 Not Used
20 NC I/0 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 ADO03 1/0 uC Interface AD03 (Address/Data 03)
26 ADO02 I/0 uC Interface AD02 (Address/Data 02)
27 ADO1 1/0 uC Interface AD01 (Address/Data 01)
28 ADOO I/0 UC Interface ADOO (Address/Data 00)

Publication Release Date: July 1999
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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 I/0 Keyboard scan Input 0 / Internal uC 10 port 1.0
3 SI1/P11 I/0 Keyboard scan Input 1/ Internal uC 10 port 1.1
4 SI2/P12 I/0 Keyboard scan Input 2 / Internal uC 10 port 1.2
5 SI3/P13 I/0 Keyboard scan Input 3 / Internal uC 10 port 1.3
6 NC none Not Used
7 SO04/P04 I/0 Keyboard scan Output 04 / Internal pC 10 port 0.4
8 S005/P05 1/0 Keyboard scan Output 05 / Internal uC 10 port 0.5
9 SO06/P06 1/0 Keyboard scan Output 06 / Internal uC 10 port 0.6
10 SO07/P0O7 I/0 Keyboard scan Qutput 07 / Internal nC 10 port 0.7
11 IDSEL/P30 I/O Vendor1D selection / Internal 1C 10 port 3.0
12 NC none Not Used
13 LEDO/P33 I/0 Num. Lock LED / Internal uC 10 port 3.3
14 PSCLK/P32 I/0 PS/2 mouse clock pin / Internal uC 10 port 3.2
15 PSDA/P31 I/10 PS/2 mouse data pin / Internal pC 10 port 3.1
16 LED1/P34 /O Caps Lock LED / Internal uC 10 port 3.4
17 LED2/P35 I/0 Scroll Lock LED / Internal uC 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 S008/P20 I/0 Keyboard scan Output 08 / Internal pC 10 port 2.0
23 S009/P21 I/0 Keyboard scan Output 09 / Internal nC 10 port 2.1
24 NC none Not Used
25 S0O10/P22 I/0 Keyboard scan Output 10 / Internal uC 10 port 2.2
26 S011/P23 I/0 Keyboard scan Output 11 / Internal pC 10 port 2.3
27 S012/P24 I/0 Keyboard scan Output 12 / Internal nC 10 port 2.4
28 S0O13/P25 I/0 Keyboard scan Output 13 / Internal nC 10 port 2.5
29 S014/P26 1/0 Keyboard scan Output 14 / Internal uC 10 port 2.6
30 SO15/P27 I/0 Keyboard scan Output 15/ Internal uC 10 port 2.7

Publication Release Date: July 1999
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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 uC 10 port 1.7
32 SI6/P16 I/0 Keyboard scan Input 6 / Internal uC 10 port 1.6
33 SI5/P15 I/0 Keyboard scan Input 5 / Internal uC 10 port 1.5
34 Sl4/P14 I/0 Keyboard scan Input 4 / Internal uC 10 port 1.4
35 SO003/P03 I/0 Keyboard scan Output 03 / Internal pC 10 port 0.3
36 S002/P02 I/0 Keyboard scan Output 02 / Internal nC 10 port 0.2
37 S001/P01 I/0 Keyboard scan Output 01 / Internal pC 10 port 0.1
38 S000/P00 1/0 Keyboard scan Output 00 / Internal uC 10 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'lB selection.1
43 VIDO INPUT Vendor ID selection 0
44 EESDA /0 Data pin of External serial EEPROM
45 VSS POWER | Ground
46 VSS POWER | Ground
47 D+ 1/O USB signal (+)
48 D- 1/0 USB signal (-)
10
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6 FUNCTIONAL DESCRIPTION

6.1 First In First Out Storage (FIFO'S) Organization

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

FIFO or SIZE (Byte ) NOTES

SRAM
Endpt 0 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 0 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

Transmitting 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 : read "IN" FIFO of Endpoint 0 ( EPO ).

EPO_WR_EN : write "OUT" FIFO of Endpoint 0 ( EPO ).
EP1_WR_EN : write "OUT" FIFO of Endpoint 1 ( EP1 ).
EP2_WR_EN : write "OUT" FIFO of Endpoint 2 ( EP2 ).
EP3_WR_EN : write "OUT" FIFO of Endpoint 3 ( EP3 ).
EP4_WR_EN : write "OUT" FIFO of Endpoint 4 ( EP4 ).

Then access FIFO by address 06H of External DATA Memory Access of CPU. For detailed programming
steps, refer to section 7.3 Programming Note.

11

Publication Release Date: July 1999
Revision 0.60



& Winbond W81281

Electronics Corp.

Preliminary

6.2 Register Descritpion

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

6.2.1 Status Registers

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 JIN “Transaction. ( only valid during
NakEPOIn_INT_EN = 1 in Cantrol Register 3')

6 ACK_EPO_SETUP | ACK occurs from EPO forSETUP. Transaction
5 ACK_EPO_OUT ACK occurs from EPO for QUT Transaction

4 ACK_EPO_IN ACK occurs from EPO for IN Transaction

3 ACK_EP1_IN ACKoccurs from EP1 for IN Transaction

2 ACK_EP2 IN ACK occurs from EP2 for IN Transaction

1 ACK_EPR3 IN ACK occurs from EP3 for IN Transaction

0 ACK_EP4"IN ACK occurs from EP4 for IN Transaction

Status Register 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 EPOOutNuliData | 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_lIn 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 Contral)

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 Reqister 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

Reserved must keep bit ="0"

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

5 Set_EPONullData set Null Data for IN Transaction of EP 0 ( 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 “17)

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 SCANOUTI16] output port value of port SO16

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

BIT SYMBOL DESCRIPTION
7-2 Reserved must keepbit ="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
00H, 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
(SEQ) 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 00H 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_lIn 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.

e 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.

e The host can reset the bus.

e When any falling edge is detected on CPU port1(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_QOut bit in the Control Register 3.

16
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7. 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 Control Registers Access:

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

7.2 Status Registers Access:

Step 1: set IP.6 =1

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

7.3 FIFOs Access :

step 1:setIP.6 =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

7.4  Set Stall for Endpoint 0 - 4 :

step1:setIP.6=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:setIP.6=0

Note : 1. EPO_RD_EN = 1 for OUT Transaction of EPO.
17
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2. EPO_WR_EN = 1 for IN Transaction of EPO.

Set Null Data for IN Transaction of EP O :

step1:setIP.6=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:setIP.6=0

18
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Einbond W81281
Preliminary
8. ELECTRICAL CHARACTERISTICS & CAPACITANCE
(Ta=0¢ o + 70¢ VDD = +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 \Y
VIL1 Input Low Voltage (RESET) 0.6 \Y
VIH1 Input High Voltage (except RESET) 2.0 \%
VIH2 Input High Voltage (RESET) 3.5 \%
VOH Output High Voltage (except D+/D-) 24 \Y IOH=-4mA
VOL Output Low Voltage (except D+/D-) 04 \Y, IOL=4mA
IOFL Output Leakage Current (High-Z -10 10 uA
state)
IIH Input Leakage Current -10 10 uA VDD=5.5V
VIN=VDD
I 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 | 1o |ov<viN<33v | 10 | +10 | pA
D+/D- Input Levels:
Differential Input Sensitivity VDI | (D+)-(D-)| 0.2 \
Differential Common Mode Range VCM Includes VDI range 0.8 25 \
Single Endge Receiver Threshold VSE 0.8 2.0 \Y,
D+/D- Output Levels:
Static Output Low VOL RL of 1.5kQ to 3.6V 0.3 \
Static Output High VOH RL of 1.5k to GND 2.8 3.6 \%
D+/D- Capacitance:
Transceiver Capacitance CIN Pin to GND l | 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 TREM | (TR/TF) 80 125 %
Output Signal Cressover Voltage VCRS 1.3 2.0 \Y,
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 125 | 1.50 us
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
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9. USB KEYBOARD SAMPLE APPLICATION
1. For 40 pin DIP package

Preliminary

W81281 USB Keyboard Reference

Scanin0
Scanin1
Scanln2
Scanin3
Scanin4
Scanin5
Scaniné
ScanIn7

U-
U+

R1
7.5K

ScanOut0
ScanOut1
ScanOut2
ScanOut3
ScanOut4
ScanOut5
ScanQOut6,
ScanOut?

SeanOut8

SeanOut9
SeanOut10
ScanOut11
ScanQut12
ScanQut13
ScanOut14
ScafiOut15

ScanOut16
ScanOut17

vee

L3
B
PSDA t4
YN
FB
PSCLK LS
—  CAVAYEYaNS
] i
Cc7
47p:]:
vee
+ C8 c2
~—~ 10u X1
RESET 30p
%
BMHZ Crystal / Resonator
R5 C3
3.3K X2
30p

vee
U1
S
> sio0 vop (22 oo
> sit VvDD3 |
si2 VsS
SI3 =
4 Sl4 RESET 19 — -
SI5
1 SIe X1 ;; é;
SI7 X2
38
SO0
*‘ﬁgé SO1 IDSEL 13 ST
T i
9 S03
10 S04
11 S05
1| 998
a1 507
= 23 il60s
| SO9
S010
S011
5012 PSDA e
2o 5013 PSCLK
£ so14
S015
S016
b —a
81281
vee
CapsLoc
ScrollLoc
NumLoc D1 D2 D3
- ~ N
- ~ N
R 100ohm
be short
while
not used R2 R3 R4
100 100 100
LEDO
LED1
LED2
JP1 JP2 JP3
o] [e] ]
JUMPER JUMPER JUMPER
o [e] @  only one
Jumper
can be
short
IDSEL or all
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For 48 pin LQFP package reference circuit

W81281 (48pin LQFP) USB Keyboard Reference Schematic

CapsLock
Ve
s NumLock| o o
) 4 b 4 W ScrollLock
N N N
vee M M M
* 1000m can
be short
u pe vhile duper
AT PSDA not used
< %o :
2 2 u B
Scanind Z1so vop H s 3 © © e
Seonnt Sit VDD3 3
Saor2 s A PSOK__rron = 5 00 ¢ 100 ¢ 100
Seains el VsS . e 6
Scaind L
Scanns 5185 Reser (H2—RESET PS/2 MOUSE
Seaing 2156 » X1
Scanin? s b — o o
Scan0u) 00 47 47 LD
S0l Akl \D%b‘l;—% { I P
ScanOu2 | i = = =
Sconous : 8 VD1 2 1 Lt
ScanOutd
Scan0us S0 Lepo [Hi—FERY LED2
Senut 7808 Leni H—HERT
SeorOUT o7 LED: opeion
e & B :
ScanOutd )+ * Pl P2 3
Sl 010 4 PSCLK !
SeanCutt S0t PSCLK g
Scan0utl2 gglg EESSDCIE & EESCL JUMPER JUMPER JUMPER
ScanQut13 EESDA nly one
Sercuid Sot4 EESDA 4—EESDA EESDA outy ne
SaOus 8015 el el :
Senutts g:ig 5016 NG HE Vee e apen
San0uiT so17 NG Z4LC04B IDSEL
W81C281-48
P4
ViDo o
o JUMPER
Q 5
. VD1 o
6 "
WA e e JUMPER
Rl 3 e
75K —
UsBt vee c2 Xt
USB-CONN
kR | .
P
T éw
. \
=N 9 . Winbond
I a WINBOND ELECTRONICS CORP.
P it
= = e WB1281 USB Keyboard Reference Schematic
ize ‘ 'Document Number
= B 281DEMO4.SCH
ate: Monday, J 1999 Theet 1 of 1
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10. PACKAGE DIMENSIONS
40-pin DIP

Preliminary

Symbo| | Rimension ininches Dimension in mm
YMOEO! |"Min. [Nom. [Max. | Min. [Nom. [Max.
A — — |0210 | — — | 533
A, Joo0 [ — [ —TJozs [ — [ —
A, |0150 [0155 [0160 [381 |394 |4.06
B 0016 [0018 [0.022 | 041 | 046 | 056
B. |0048 [0050 o054 | 122 [127 [137
c 0008|0010 [0014 [020 [025 [036
D — |20s5 |2070 | — |s220 [5258
= E 0590 |0.600 [0610 [14.99 [1524 [1549
% 2
ke i e T oY Tl T e Tl e I e 0l s e el 0 e ke B E. 0.540 | 0545 | 0550 | 1372 | 1384 | 13.97
e 0090 [0.100 [0110 | 229 | 254 | 279
L 0120 [0.430 [0.140 [ 305 [330 | 356
e O O X 0 — |15 0 — |15
ea | 0630 |0650 [0670 [16.00 [1651 |17.02
© S — | — Jooo | — | — | 229
T T o o T O G G G O B G O T O L T G T
1 20 Notes:
1. Dimensions B Max & S include mold flash or
tie bar purrs
[ o ] 2. Dimension E 1 does not include interlead flash.
ase lane < 3gDimens E1 include mold mismatch and
11 %EB e /| AW are determined at the mold parting line.
- i i 4. Dimension B1 does not include dambar
ol Y protrusion/intrusion.
5. Controlling dimension: Inches.
5, e al en 6. General appearance spec. should be based on
final visual inspection spec.
28 15 B
RARAAARARAARR D S
DrENSION 1 10t DnEsIoN v TNk
; snBoL
| waw wx o o
i
| x pEn s o
H, = w10 030 0.004 0.012
| b %) o5t .o 0020
' c 0.3 0.32 0.009 0.013
— | E 7.0 60 0.291 0.299
H H H H H H H H H H H H H Hi, \ﬁ — o 1. 18.10 0.697 0.713
!
1 N 14 ~H— e 1.27 BSC 0.050 BSC
oa2s || °
E 0.0 10.65 094 0419
T = wor
N o0 1z o016 0050
0 8 ° 8
GAUGE PLANE e
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48-pin LQFP
Ho
D
2 2 Dimension ininch | Dimension in mm
Symbol Min. | Nom. | Max. | Min. |Nom. | Max.
A 1.60
A 005 | — | 015
f—— s
—] Fr—— Az 135 | 140 | 145
— E— b 017 | 020 | 027
—r . —
— F—— c 009 | - 0.20
—r - — M D 7.00
—r - —
— F—— E 7.00
—r - —
— s —] 050
] O Fr—— Ho 9.00
LY — I — ) HE 9.00
H Y L 045 | 060 | 0.75
L. 1.00
1 12 y - | 008 | —
[l
— - 0 o | 35 7
Notes:
1. Dimensions D & E do not include interlead
rﬁh\i 1 NERA flagh
js)alulsiulsiugalalnlsl=m i 2. Dimension b does not include dambar
L ))I’O[I’USIDH/IH"USIOH.
ooy amengon s
L Detail F on final visual inspection spec
ATTTS
ITTTT
¢ Winbond
IIED”  Electronics Corp.
Headquart_ers Winbond Electronics (H.K.) Ltd. Winbond Electronics
No. 4, Creation Rd. 11l Rm. 803, World Trade Square, Tower II (North America) Corp.
Science-Based Industrial Park 123 Hoi Bun Rd., Kwun Tong 2730 Orchard Parkway
Hsinchu, 1iyal Kowloon, Hong Kong San Jose, CA 95134 US.A.
lil;( 8822‘%2’?23323 TEL: 852-27516023-7 TEL: 1-408-9436666
: e FAX: 852-27552064 - 1-408-
www: http://www.winbond.com.tw/ FAX: 1-408-9436668

Taipei Office

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

TEL: 886-2-7190505

FAX: 886-2-7197502

TLX: 16485 WINTPE
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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 Page L Of_l_g

TEL : 886-3-5915717 FAX : 886-3-5825720

ELECTROMAGNETIC SUSCEPTIBILITY

TEST REPORT
Company * Winbond Electronics Corp.
Address * No.4, Creation Rd. I, Science-Based Industrial Park

Hsinchu, Taiwan, R.O.C.
Sample Name : USB Keyboard
Model © W81281
Date Received : JAN. 1151999
Date Tested ' JAN. 11,1999

WE HEREBY CERTIEY 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 LT s el S ;
Approving Manager | Paul Y. Liau % Y ) T (L 499
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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Industrial Technology Rescarch Institnte

Electronics Resvarch & Service Organization
Dldg. |7, 195-2 Ser. 4, Chong Fising R, Chutung,Hyincha, 310
Iivian,Rapublic OF Chim

TEL - 8BG-3-5915717 TAX: RRe-1-5833720

Report No. : 500-8801-018
Page 8 of 12

2.4 Performance criteria

A. 'The cquipment shall continue to operate as intended, No degradation of
performance 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 & performance level specified by
the manufacturer,

During the test, degradation of performance is allowed however. No
change of actual operating state or stored data is allowed,

C. Loss of tunction iz 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 output veliage indication was = 5%

2.6 Test results ;

Severily EN 30082-1 requirement Performance verification (criteria) Test
level Air Contact| HCP ver Adr Contact | HCP vCp results
discharge|discharge|discharge|dischar ge | discharge|discharge|discharge|discharge
2KV B B B B A A A A Pass
4 KV B B B B A A B A Pass
BKV | B NR NR NR A NR NR NR Pass
*NR means there is no requirement
27
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linbon W81281
w812 SQ@eegegboard Reference
- - vce
U !
vce s + C6
VDD 32 —~ 10u
VDD3 1
. 0 u- vss
lodustrial Technrelogy ﬁqearch Tus u+ 3 19 RESET =
RESET [ — -
Elecivonics Research &Cdrifce Organizari . 3
Blde 17, 1954 Sec 4, Chung 16 2. Chuunfs o Sa ReportNe 560-3391; 3 SN & m—
: n, Ky O hina B wec 11 of 12 X2
4 URE. 572 .
TOFEY “tSE™Keyboard Referbnce Schemat %81 s00 -
ScanOut1 3 gg; IDSEL [ —
3
ScanOut3 S03
L cs Scanoutd 7o S04 LeDo [ ——ER- %
3, o == G Searcus 1] 3% L —
0.1u Seanouty 121307 CapsLock
- The equipment shall cgntinue to operate as intended| No dcgradatmn 5l . 5 323
24 -~ INemlock "
of performance or loss of function is allowed below a perform3ia’ —E et b v L 4 " L 4 3
ScanOut ] 571 SO11
“level specified by the manufactufer. Scanoutt ——2 so12 pspA (2 %’% M ~
) ScanOutt 59 SO13 PECHK e
B. After the test the equipment shall continue to operate as intendedSeRgy 30 $91d e e
degradation, of ertorman nction is allowe ftescdis 391 so16
Scamng z sk o ﬁ/ i dFBa Scanoutls 401 so17 R [ R
iﬁf&? the phe rformance l@@él—s«pem | 100 ¢ 100 ¢ 100
Seanind [ >——— S P p& FB o6 | W81281
ﬁéﬁr- RESET [HE—F==1 PS/2 MOUSE
e covemm— 2
Bl the, t’?ft degradafi ! vee
S0y < T i B 47p LEDO
HHiainge é@ﬁl opquai?r?% CapslLgg,
nOut3. | — e
Co%oss | i ScrollLoc
Senous <__| 2 b LE = - !u.uDQ -
Scantuts an Z redf‘fy(‘m\ e N ¥
S i, e e
A
Stuz < 21300 . . JUMPER JUMPER JUMPER
3.5 Unggrtaintynfelectrieak g CESOA s
rOuts < SOF B + 10 %L 7 5020 ﬁi} 1R0
iy of open cingilft v
San0uT s017 T | ’7 24LC04B IDSEL
3.6 Test results : Weicsie T :
= EDO
Severjfy, LN 50082-1 Performance verification Ll
level requirement (criteria) Test |, - »
Coupliflg AC Ke) AC 0 results  PER
model+ ¢ e line 2 iine line »
- AT
0.25 k|7 NE| _wBo b NR] B PASS sP1 w2 o o
— T e ° ) JUMPER
05 K t L A X o B @ PASS JUMPER  JUMPER  JUMPER
1RV /B~ NR < BT NE"T_PASS ° o omyome =
Jumper
1SB.CON " i + Lo g Xt can be
RIS By is no ment. 30p T0u o 1 noxs
= Pty RESET IDSEL 30p or
5 Lo =% © @ o 2 \\'inbond
Io.mI 33K I WINBOND ELECTRONICS CORP.
P
= = L = N WB81281 USB Keyboard Reference Schematic
N 22| Document Number Rev
= R e s
ate: Monday, January 25. 1999 Theet 1 of 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
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& Winbond W81281

Electionics Cotp.

. Winbond

¥ Electronics Corp.

ATTTS
AT

T
|
|

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 (SI4-S0O12), Sleep (SI5-
S013) and Wakeup (SI1-SO12).

Multimedia Buttons & Reserved Buttons (W81281-004)

HID Code Functionsg (ref. Qtronix)
E8 Play/Pause
E9 Stop/Eject
EA Rewind
EB Forward
EC Record
ED Volume+
EE Volume-
EF Mute
FO WWIW
F1l Previous
F2 Next
F3 Stop
F4 Search
F5 ScroliUp
F6 ScroliDown
7 Menu
F8 Suspend
F9 Coffee
FA Xfer
FB Calculator
FC Reserved (OnNdower)
FD Reserved (OnN<Sideep)
FE Reserved (OnNdiakeup)
FF Reserved
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Winbond USB Product Roadmap

/

HUB

W81C280 W81281 \W81282
USB K/BJ| USB 8052 UB+K/B
KIB |- - TP €

| 1 | | | .
2H/98" 1Q/99 2Q/99 3Q/99 4Q/99  1Q/2K

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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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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