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Theory of Operation
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FIFO1(49H) ~ FIFO2(4AH) °
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Bit No. Label R/W Function

Read only, USB suspend indication. When this bit is set to "1” (set by SIB), it indi-

0 SuUsP R | cates the USB bus enters suspend mode. The USB interrupt is also triggered on any
changes of this bit.
USB remote wake up command. It is set by MCU to force the USB host leaving the

1 RMWK W | suspend mode. When this bit is set to "1", 2us delay for clearing this bit to "0" is
needed to insure the RMWK command is accepted by SIE.
USB reset indication. This bit is set/cleared by USB SIE. This bit is used to detect

2 URST RIW which bus (PS2 or USB) is attached. When the URST is set to "1", this indicates that
a USB reset has occurred (the attached bus is USB) and a USB interrupt will be ini-
tialized.
USB resume indication. When the USE leaves the suspend mode, this bit is set to
"1" (set by SIE). This bit will appear 20ms waiting for the MCU to detect. When the
RESUME is set by the SIE, an interrupt will be generated to wake-up the MCU. In or-

3 RESUME R | der to detect the suspend state, the MCU should set the USBCKEN and clear
SUSP2 (in SCC register) to enable the SIE detecting function. The RESUME will be
cleared while the SUSP is going "0”. When the MCU is detecting the SUSP, the RE-
SUME (wakes-up the MCU ) should be remembered and taken into consideration.

E PS2DAI R | Read only, USBD-/DATA input

5 PS2CKI R | Read only, USBD+/CLK input

& PS20A0 | W Data for d"ri\.:rlng the USBD-/DATA pinwhen working under 3D PS2 mouse function.
(Default="1")

7 PS2CKO | W Data for dnl'l\:lng the USBD+/CLK pin when working under 3D P52 mouse function.
(Default="1")

USC (1AH) Register
A, B2 o[
USR Erﬂ,m WA

USR ?F,rﬁ»%‘é;ﬂl EPOIF » EPIIF » EP2IF "'[4+477 kL USB fl l%%igghﬁ'?vfﬁd%ﬁo . *Fq%m ;%_lfyﬁ#
A2 S [EIAY > SPS2 AT SUSB RLM |48 MCU {7 PS2 A= ALRL USB L= » USB-flag 4
A MCU (=i USB izt -

Bit No. Label RW Function

When this bitis set to "1” (set by the SIE), it indicates the endpoint 0 is accessed and

0 EPOIF R/W | a USB interrupt will occur. When the interrupt has been served, this bit should be
cleared by firmware.
When this bitis set to "1" (set by the SIE), it indicates the endpoint 1 is accessed and

1 EP1IF | RAW | a USB interrupt will occur. When the interrupt has been served, this bit should be
cleared by firmware.
When this bitis set to "1" (set by the SIE), it indicates the endpoint 2 is accessed and

2 EP2IF RMW | a USB interrupt will occur. When the interrupt has been served, this bit should be
cleared by firmware.

3,86 — — | Reserved

4 SPSs2 R | The PS2 function is selected when this bit is set to "1". (Default="0")

5 SUSB | RMW | The USB function is selected when this bit is set to "1". (Default="0")
This flag is used to show the MCUis in USB mode. (Bit=1)

7 B _fl RW

USB flag This bitis R/W by FW and will be cleared to "0" after power-on reset. (Default="0")

USR (1BH) Register
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SCC #7% P =R NS
scc r,uﬁ‘éH'USBCKEN HIEPE USB Clock » SYSCLK ™ 53248 A [ R | 6MHz 5Lkl
12MHz » PS2_flag ™[4 MCU = 7 PS2 5% «

Bit No. Label RIW Function

2~0, 7 ; — | Undefined, should be cleared to "0"

USB clock control bit. When this bit is set to "1", it indicates that the USBE clock is en-

3 USBCKEN| R/W
abled. Otherwise, the USB clock is turned-off. (Default="0")

This bit is used to reduce power consumption in the suspend mode. In the normal
mode this bit must be cleared to zero (Default=0). In the HALT mode this bit should
be set high to reduce power consumption. If in USB mode set this bit LVR OPT must
disable

4 SUSP2 | R'W

This flag is used to show the MCUis under PS2 mode. (Bit=1)

° PS2_flag | RW This bitis R/W by FW and will be cleared to "0" after power-on reset. (Default="0")

This bit is used to specify the system oscillator frequency used by the MCU. If a
] SYSCLK | RW | BMHz crystal oscillator or resonator is used, this bit should be set to "1”. If a 12MHz
crystal oscillator or resonator is used, this bit should be cleared to "0” (default).

SCC (1CH) Register

T RS
AWR i T B E | E?ﬁ»ﬁuﬁ;gpﬁp%wﬁzﬁrl%ﬂé USB ]%ﬁFJHU@iﬂ— o

Bit No. Label RW Function
0 WKEN W | Remote wake-up enable/disable
7-1 ADE~-ADD | W USE device address

AWR (42H) Register

Pipe_ctrl EF“* ¥ B VLR
Pipe_ctrl &' i Ty AN H ji”fiﬁ’[] USB Tu%ﬁ' S [ﬂ J(IN ﬁ‘/ OUT) -

STALL -T—EUTQ%S INEEEY
STALL EF‘”T?% AN H | ffﬁiﬁ‘ﬂ USB Hi %!‘ STALL}{J‘F“ °

PIPE ?ﬁﬁ%gpfxg%
PIPE 17 B P 40 2 AL o AP otit

Endpt_EN EFT’* = IS
Endpt_EN "[#* Enable i Disable /i J,rugf £% 1 Enable fﬁ}gﬁ » £% 0 }[] Disable °

Register

N RIW izgir‘:f; Bit7~Bit3 Reserved Bit 2 Bit 1 Bit0 D\f;fu‘:‘
PIPE_CTRL RW | 01000001B — Pipe2 | Pipel | Pipe0 |00000110
STALL RW | 010000118 — Pipe2 | Pipe1 | Pipe0 |00000110
PIPE R |010001008 Pipe2 | Pipe1 | Pipe0 |00000000
Endpt EN RW | 010000018 _ Pipe2 | Pipe1 | Pipe0 |00000111

PIPE_CTRL (41H), STALL (43H), PIPE (44H) and Endpt_EN (47H) Registers
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A L 1 Ger=] s
SIES 77 BV LS.
Bit No. Function Read/Write Register Address
7 MNI RW
6~2 —_ -
010000018
1 FO_ERR RW
1] Adr_set RW

MISC %7 S35

SIES (45H) Register Table

Bit No. Label RW Function
After setting the other status of the desired one in the MISC, endpoint FIFO can be
0 REQ RMW | requested by setting this bit to "1". After the job has been done, this bit has to be
cleared to "0".
This bit defines the direction of data transferring between MCU and endpaint FIFO.
When the TX is set to "1", this means that the MCU wants to write data to the end-
1 T Ry | PoINt FIFQ. After the job has been done, this bithas to be cleared to 0" before termi-
nating request to represent the end of transferring. For reading action, this bit has to
be cleared to 0" to represent that MCU wants to read data from the endpoint FIFO
and has to be set to "1" after the job is done.
2 CLEAR | RMW | Clear the requested endpoint FIFO, even if the endpoint FIFO is not ready.
Defines which endpoint FIFO is selected, SELP1,SELPO:
00: endpoint FIFOO
: ggtg; RW | 01: endpoint FIFO1
10: endpoint FIFO2
11: reserved
Used to show that the data in endpoint FIFO is a SETUP command. This bit has to
5 SCMD | RW | be cleared by firmware. Thatis to say, even the MCU is busy, the device will not miss
any SETUP commands from the host.
6 READY R Read only status bit, this bit is used to indicate that the desired endpoint FIFO is
ready to work.
Used to indicate that a 0-sized packet is sent from a host to the MCU. This bit should
7 LENO RW )
be cleared by firmware.

MISC (46H) Register

7 MISC ?*Tiéﬁ FITE) 2% L USB FIFO a—?}?vwr%p@?:g i3 KBRS FIFO %23V FIFO fiufHy
o P R FIFO Fy AV AVE] - o

Ready Ready —I I—

Read FIFO Timing Write FIFO Timing

Actions

Read FIFOO0 sequence

MISC Setting Flow and Status

00H—01H—delay 2us, check 41H—read"” from FIFOQO register and
check not ready (01H)—»03H—-02H

Write FIFO1 sequence

0AH->0BH-—»delay 2ps, check 4BH-—»write” to FIFO1 register and
check not ready (0BH)—»09H—08H

Check whether FIFOO can be read or not 00H—01H-»delay 2us, check 41H (ready) or 01H (not ready)-—»00H

Check whether FIFO1 can be written or not | 0AH-—»0BH-»delay 2us, check 4BH (ready) or 0BH (not ready)—»0AH

Read 0-sized packet sequence form FIFOO | 00H-—»01H-»delay 2us, check 81H-—»read once (01H)—-»03H—-»02H

Write 0-sized packet sequence to FIFO1 0AH—0BH—»delay 2us, check 0BH—+0FH—0DH—-08H

MNote: *: There are 2us existing between 2 reading action or between 2 writing action
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H/W Function Block Diagram

HTEZERE

PC 33 USB [fi] HT82K9SE iy 8 Bytes fuwrf] - HT82KOSE Y E vl i - JRfag2mavf ! fi&%ﬁ
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Application Circuit
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VDD ﬂl_ AMA——NW—9—9 VDD PBO~PB7 i—>
USB- [ r 10pF 100kQ2 PCO-PCT—
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S/W Function Block Flowchart
=

Select 12M/6MHz
Enable usb clock
select PS2=0
select usb=1

)

> -

Usb Interrupt
Subroutine

Usb Interrupt?

N
N ° Suspend1?
Wait 1 Sec
No

Suspend1?

Yes

Disable USB clock
enter halt state

Exit halt state

Enable USB clock ‘

Remote Wakeup Enable?

‘ Send remote wakeup pulse

= R B E IJ‘?WFII ~ Suspend fiAEH] - }4'}’?] USB H1#n% # [f:& * USB Hlﬁ’TF %E?“
H{ USB i Suspend fit="Ff > MCU i HALT i » Ji | 9f A5l 'tpiafi MICU » 5711 U
Clock > 21 ﬁ“ﬁi7\ “0F Remote Wake-up » J[HN “2 F |38 32 Remote Wake-up Pulse ©
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< Start )

Save
Acc/Status/Bank/
MPO/MP1/Tblp

Yes USR. @int0=0
USR. @int1=0
No i
N
Enable usb clock=1

USB Fl (g A6 = ShAH [

Yes Ves

AccessFIFOO
Enable usb clock=1
No

Yes

AccessFIFO1
No
A
L

Restore
Acc/Status/Bank/MP0/
MP1/Tblp
& reti

T 2 RIRL#ERL Suspend  Resume 3 [Ef9f] l%ﬂﬂﬁ?vfﬁ}gﬁ% S paplige PPN
TVH BRI O QS T AEPIRTES -
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TR0 FPH S AR

Initial State
bWait_Setup=1 AccessFIFOO
bSetup_Flag=0

A

USR. @int0=0

USB_Setup_Flag?

USB_Setup_Falg=0

USB_Len0_Flag=0 v
bWait_Setup=0 >€

USB_Setup_Flag? > > bSetup_flag=1
Reset IN Token Count
NO
Any data in FIFO 0? NO (IN) - Receive IN token 3 times NO > 3 4

continuously?

(FIFOO_Rd_Check/Flow6)

Yes (OUT/Command)

Yes (Command) ReadFIFO0

(Flow7)
NO_(0UT)
ReadFIFO0 bSetup_Flag=0 SendFIFO0
(Flow7) STALLO=0 (Flows)

Process
Standard
Command

Process
Class

Command

ParsingCommand
(get_cmd_data)

Valid Not Support

OUT Command
Process

v

SendHandShake
(Flow8)

bWait_Setup=1

USR. @int0=0
Restore Acc/Status/Bank/MPO/MP1/Tblp
& reti

ﬁ'?vfﬁ}%ﬁo ﬁ'ﬁﬁ;—'?“ » 2 RURLH RS USB AVERSEARAY - F 128 32 F | Setup Token » [N % -

ﬁ%ﬁ'ﬁ%ﬁf@(bSetup_ﬂag)??@ 1o a3l s JPpye ) M8kl AL Len0 & » YIHARL - FlE
LU e s PN kL Setup Token 4 kL Len0 & » FIJ--#[&r FIFOO ﬁ?} FY RN B OUT) » Ut
W FOUT) » HIFEV FIFO Ve » ¥ bSetup_flag=1 » Y &R Setup Command » F |45
{7 7Z I HOST Al » ¥ bSetup_flag T84 1> ¥kl 4879 OUT Data 5 ' FIFO [i
FIAN) - PIFEErR -
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IR PR AT

No

nCmdIndex=0?

FIFO1_Wr_Check?
USB_Req_Flag=0

No
424 F ReplyINPacket?

F_ReplyINPacket=0
FIFO1_Wr_Check

'

MoveHIDDataOut

v

WriteFIFO1

/ USR.@int1=0
=§store Acc/Status/Bank/MPO/MP1/Tblp

& reti

7 IUHA] Y > 2 UL 2 § Bytes [TV PC -



HDLTEK# 7' HTS2K9SE B #/Z2 PCHIEYH o7

IR PR AT

nCmdIndex=0?

FIFO2_Rd_Check?
USB_Req_Flag=0

ReadFIFO2
MoveHIDDataln
USR.@int2=0

»| Restore Acc/Status/Bank/MPO/MP1/Tblp
& reti

BTV FIFEZ 2 UL B PC AL 8 A UER -

10
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SendFIFOn AH=" . AR
SendFIFOn
______ v T T 1, EIFOn_Wr_Check
Select PIPEn |

I

USB_TX_flag=1
delay 4 us
USB_Req_flag=1

|
|
I
| ]
|

Delay 28 us

No

USB_Ready_Flag=1?

No

Read 8 bytes Descriptor data
from Table
(Change bSend_Continue Flag)

WriteFIFOO

" RequestResponse
|
|
|
|
|
|
|
|
|
|
|

Restore Acc/Status/
Bank/MPO/MP1/Tblp
& reti

11
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FIFO_Rd_Check Bl i A

FIFOn_Rd_Check

Select PIPEn

!

USB_TX _flag=0
delay 4 us
USB_Req_flag=1

l

‘ Delay 28 us ‘

FIFOn not Ready
to Read

FIFOn Ready to
Read

12



HDLTEK# 7' HTS2K9SE B #/Z2 PCHIEYH o7

12V FIFO fURYR| PR A

ReadFIFOn

FIFOn_Rd_Check

y

FIFO _SendLen=0

I

Move one byte from
H/W FIFO to F/W FIFO

l

FIFO_SendLen=
FIFO_SendLen+1

FIFO_SendLen ==FIFO _SIZE??

Delay 28 us

USB_TX _Flag=1
delay 4 us
USB_Req_Flag=0

13
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¥ R

Conclusions
< S A AR '] HTS2KOSE i USB Zhfj= 4 #2% PC 4 USB = B9 8 Bytes e v 5§

[FEe s -

F FIFO Pusy] Fi A= i

FIFOn_W r_Check

iNo

Move one byte from
F/W FIFOn to H/W FIFO

]

FIFO _SendLen=
FIFO _SendLen-1

l

‘ Delay 28 us ‘

Yes

USB_Ready_Flag?

USB_TX _Flag=0
delay 4 us
USB_Req_Flag=0

MAIN.ASM

F%} ASM f# IS JFL,FE R Eu?ﬁ«?ﬁ%%ﬁ FIVIO Rk = st -

USB_INT.ASM

ng ASM Hfpipap? JFL,F USB fVp1EMRFEH HsE+ USB Flig > A= F‘ﬁ?ﬁﬂﬁﬁ °
USB_LIB.ASM

i ASMARFIPS K55 FIFO 25 30 ~ RS -

STD.ASM

P%g ASM Hl 1pop? JFL,F USB &9 11 #i51 USB ﬁ%ﬁlﬁﬁﬁ'@?&‘ .
CLS.ASM

ng ASM Aifiplipap? JFL,F HID F%ﬁﬁjtgﬁ%ﬁﬁﬁg;ﬁ o

DES.ASM

7 ASM RO BTTE i O3S, «

Variable. ASM

7 ASMARFIFOT 650 USB ZPfe i [Z [t gy -

14



