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USB_INT
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| Bit No. | Label | RIW I Function
USB suspend indication flag
0: not in suspend mode

0 SUSP R | 1:in suspend mode
When this bit is set to "1" (set by SIE), it indicates that the USB bus enters the suspend
mode. The USB interrupt is also triggered on any changes of this bit.

USB remote wake-up command
0: disable
1: enable

1 RMWK | RW Itis set by the MCU to force the USB host leaving the suspend mode. Set RMWK bit to
"1" to enable remote wake-up. When this bit is set to "1", a 2us delay for clearing this
bit to "0" is needed to insure that the RMWK command is accepted by the SIE.

USB reset indication bit
0: no USB reset

2 URST R/W | 1: USB reset
This bit is set or cleared by USB SIE. When the URST is setto "1, this indicates thata
USB reset has occurred and a USB interrupt will be initialized.

USB resume indication bit

0: in suspend mode

1: resume

When the USB leaves the suspend mode, this bit is set to "1"

3 RESUME R (set by SIE). This bit will appear for 20ms, waiting for the MCU to detect it. When the
RESUME is set by SIE, an interrupt will be generated to wake-up the MCU. In order to
detect the suspend state, MCU should set the USBCKEN and SUSP2 (in the SCC
register) to enable the SIE detect function. The RESUME will be cleared while the
SUSP is set to "0". When MCU detects the SUSP, the RESUME (which causes MCU
to wake-up) should be remembered and token into consideration.

V330 enable control bit

4 V330 R/W | 0: turn off
1: turn on
PLL enable control bit

5 PLL R/W | O: turn on
1: turn off

6 — — | Unused bit, read as "0"

USB reset signal control function definition

7 URD R/W | 1: Will reset the MCU

0: Cannot reset the MCU

USREF A48 H E X
USR 2774 HIRE 75 BHWB— st st S R A v b, i s Sk AR 5467 (EPOIF. EPLIF. FP2IF Al
EP3IF) JH THR/~ M tesi s s i), 3 s P T AEA (EEPOI, EEPLI. EEP2I F1 EEP3D) HJ
TR R T PR A BE R A

USC (20H) Definitions
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 BitNo. | Label

Function

0 EPOIF
1 EP1IF
2 EP2IF
3 EP3IF
4 EEPOI
5 EEP1I
6 EEP2|
7 EEP3I

UCCH a2 HIE X

The endpeint 0 interrupt request flag

0: inactive

1: active

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

by firmware.

The endpeint 1 interrupt request flag

0: inactive

1: active

When this bitis setto 1" (set by SIE), itindicates that the endpoint 1 is accessed and a
USB interrupt will occur. When the interrupt has been served, this bit should be cleared

by firmware.

The endpoint 2 interrupt request flag

0: inactive

1: active

When this bitis set to "1” (set by SIE), itindicates that the endpoint 2 is accessed and a
USB interrupt will occur. When the interrupt has been served, this bit should be cleared

by firmware.

The endpoint 3 interrupt request flag

0: inactive

1: active

When this bitis set to "1" (set by SIE}, it indicates that the endpoint 3 is accessed and a
USB interrupt will occur. When the interrupt has been served, this bit should be cleared

by firmware.

The endpoint 0 interrupt enable
0: disable

1: enable

The endpoint 1 interrupt enable
0: disable

1: enable

The endpoint 2 interrupt enable
0: disable

1: enable

The endpoint 3 interrupt enable
0: disable

1: enable

USR (21H) Definitions

UCC Zifr#sH ) EPSO~EPS2 H T FIFO RiE$¢, SYSCLK H Tk RGH 4R 6MHz
B 12MHz, RCTRL A Ti£#% VBUS 5 D+ R E 4 F 7.5K KL FEAFLE
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Bt No._\_ Label Iruwj Function

Accessing endpoint FIFO selection.
EPSZ2, EPS1, EPSO:

000: Select endpoint 0 FIFO

001: Select endpoint 1 FIFO

0 EPS0 010: Select endpoint 2 FIFO
1 EPS1 R/W | 011: Select endpoint 3 FIFO
2 EPS2 100: Reserved for future expansion, cannot be used

101: Reserved for future expansion, cannot be used
110: Reserved for future expansion, cannot be used
111: Reserved for future expansion, cannot be used
If the selected endpoints do not exist, the related functions are not available.

USB clock Control bit
3 USBCKEN | R/W | 0: disable
1: enable

Suspend mode control bit
0: Normal Mode
4 SuUspP2 R/W | 1: HALT Mode
This bit is used to reduce power consumption in suspend mode. In normal mode, clear
this bit to "0". In HALT mode, set this bit to "1 to reduce power consumption.

5 — — | Unused bit, read as "0"

System clock oscillator frequency control bit
0: 12MHz

| 1: BMHz
This bit is used to specify the system clock oscillator frequency used by the MCU. If a
B6MHz 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 .

6 SYSCLK |R/W

7.5k(2 resistor between USBDP and Vbus select bit
7 RCtrl R/W | 0: without resistor
1: with resistor

UCC (22H) Definitions

AWRZF 1735 8 X
AWR 75 173 HI T4 R A BT USB 46 .

BitNo.| Label | RW | Function
Remote wake-up enable/disable
0 WKEN R/W | 0: disable
1: enable

1=7 ADO~ADG R/W | USB device address

AWR (23H) Definitions

STALLEF 8 HIE X
STALL 2 {7 8% T34 USB i 5N STALL JRZS .

BitNo.| Label | RW | Function _
STLO~ .
0~3 STL3 R/W | stalled USB endpoints control
4~7 — — Undefined bit, read as "0"

STALL (24H) Definitions
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SIESEF 21 E X
. R T

Bit No.[ Label rn.w T Function

Device address configuration bit
0 Adr_set | R/W | 0: update device address immediately
1: update by the IN operation

accessed FIFOO errors indication bit

0: no errors

1: some errors

This bit is set by the USB SIE and cleared by F/W.

2-6 — — | Unused bit, read as "0"

1 FO_ERR | R/W

NAK interrupt mask bit
7 NMI R/W | O0: not mask
1: mask

SIES Function Table

SETIOF Az X

 BitNo. | Label | RW | Function

Data toggle control bit
To toggle this bit, all the DATA token will send a DATAGD first.

endpoints input or output pile selection bit
0: output pipe; 1: input pipe

0 DATATG*® RW

1~3 SETIO1~3** RW
4~7 — — Undefined bit, read as "0"

SETIO (27H) Register, USB Endpoint 1~Endpoint3 Set IN/OUT Pipe Register

MISCH 231 E X

BitNo.| Label | RW | Function

FIFO request control bit

0: not requested; 1: requested

After selecting the desired endpoint, FIFO can be requested by setting this bit as high
active. Afterwards, this bit must be set low.

0 REQUEST| R/W

The direction and transition end indication bit

0: read data from FIFO; 1: write data to FIFO

This indicates the direction and transition end which the MCU accesses. When set
1 TX RMW | aslogic "1", the MCU writes data to FIFO. Afterwards, this bit must be set to logic "0"

before terminating request to indicate transition end. For reading action, this bit must

be set to logic 0 to indicate that the MCU wants to read and must be set to logic "1"

afterwards.

Clear requested FIFO control bit
0: not clear; 1: clear

2 CLEAR RMW | This indicates an MCU clear requested FIFO, even if the FIFO is not ready. After
clearing the FIFO, USB interface will send force_tx_err to tell Host that data
under-run if Host wants to read data.

Serial DMA control bit

0: disable; 1: enable

This bit is used to control the enable or disable the SBDR of the serial interfaces
(which is pin-shared with port E or port C) being written to FIFO3 directly.

SPI interfaces can be controlled by MCU and MCU can transmit or receive data by
writing or reading SBDR. It is allowed changing from 1 to 0 when the FIFO is not full.

3 SDMAEN | R/W

Serial DMA interface selection bit
4 SDMASEL | R/W | 0: Serial interface 1 (pin-shared with port E)
1: Serial interface 2 (pin-shared with port C)

FIFO command data indication bit
0: not SETCMD token; 1: SETCMD token

FIFO ready indication bit
0: not ready to work; 1: ready to work

5 SETCMD | R/W

6 READY R

Host sent O-sized packet indication bit

L LR 0: not 0-sized packet; 1: O-sized packet

MISC (26H) Definitions

Rev. 1.10 5 2012-1-9
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7E MISC Zifrss 4 JLANER USB FIFO UM G & &, T4 A5 N FIFO 520X FIFO 1
BFE . DLR Sk FIFO B A FIS IR I 5 o

Req. Req.
Tx | Tx
Ready Ready

Read FIFO Timing Write FIFO Timing

Actions - MISC Set‘tlng_ Flow and Status |

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

02H—03H—delay 2us, check 43H—write* to FIFOO register and
check not ready (03H)—»01H—00H

Read FIFOO sequence

Write FIFOO sequence

Check whether FIFOO can be read or not 00H—01H—delay 2us, check 41H (ready) or 01H (not ready}—»OOH_
Check whether FIFOO can be written or not | 02H—03H—delay 2us, check 43H (ready) or 03H (not ready)—02H
Write 0-sized packet sequence to FIFOO I 02H—03H—delay 2us, check 43H—»01H—-00H

Clear FIFOO sequence 01H-delay 2us—»05H—delay 2us—>00H

Note: *: There are 2us existing between 2 reading action or between 2 writing — action.
Read or Write FIFO Table

H/W T e 77 B &

HTE2AS52SE

0]
=
&

PC i USB 1] HT82A525R {&4ii 8 Bytes [1%1#fi, HT82A525R W B ## 5, Wi 28 Hdia m|
1&45 PC,
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IOz ] i
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VDD
HVDD PAO~PAT K=
0.1pF* AggDO PBO~PB7 K—p
VDD VDol
1 1 PCO-PCT7 k=
usB- |— .
ar T J;,‘IOUF 100k PDO-PD7 K=
+ —
ves PEO-PE7 K—> "
1.5kQ2
OSCIPFO 356 + Fovy
0.1uF
OSCO/PF1 330
- USBOM
RES
0.1uF
AVSS _
VSS USBDP
HTB2A525R
i ]«

e X1 A DU i 2 A7 A 5 IR 6MHz % 12MHz, f R R R 52T IC ) OSC1/0SC2
518,

PRI A2 4%, I ESSE7E D+FI V330 [Aj#:—A 1.5kQ + 5% 7 ApH.

USB 2.0 b liE AT BE 4, IR B4R D+, D- Sl E RSB, XN T
IEHUC R B AL BB A T UCECIX AN A2, AxT0lOk 28 1t H BH P20 7E 2803
4402 1), HEZE D+, D-5I 1 L H R LN 33Q.

“xr FES K HZEAE PCB Layout I R SEIT USB iE R4S .

“Hxr TSR HAALE PCB Layout I 75 R R FEVT MCU.

F*
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F A

Slect 12/6MHz
Enable usb clock
set eui

>

«

-
Yes
Yes

Examine_eft

v

\ 4

USB Interrupt

No
Suspend_line=1?

Wait_about_1s

No

A

Suspend_line=1?
Yes

Disable USB clock
Enter halt state

;

Enable USB clock

No

Suspend_line=1?

Yes
Yes

Resume_line?

No

bRmtWakeup=1?

Yes

Send remote wakeup pluse

Yes

USB Interrupt
Subroutine
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FRFEER RGNV, HT EFT A Suspend BIRYIN, 475 USB i~ kA USB
TR 24 USB 3E A Suspend B, MCU #3E A HALT B2, 244 48345 o W e i MCU,
F1JT USB Clock, Wi &7 i Remote Wake-up, I fu 1 M| & 1% Remote Wake-up Pulse.

USBH Wi FREFIIE R

Start

4

Save Acc/Status/
Bank/MPO/MP1/TBLP

Yes

USB Int
Flag0/1/2/3=0

Suspend_line=1?

Enable usb clock No

Resume_line=1?

Yes

AccessFIFO0 USR.@int0=1?

Enable usb clock

AccessFIFO1

AccessFIFO2

AccessFIFO3

A

Restore Acc/Status/Bank/MPO/MP1/TBLR
RETI

rHRT YRR e S KT /2 Suspend. Resume 5 RS 4 TId S A Wi 5 AR B TR BT, B R
A7 S 7 R R T, DUTHE AR N P TR
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B A 0 TR IRZ A

AccessFIFO0

USR.@int0=0

No
MISC.@USB_Setup=0
v MISC.@USB_Len0=0
Bwait_setup=0
bSetup flag=1
No
FIFO0_Rd_Check
Yes Y
bSetup_flag=1? »  ReadFIFOO SendFIFOO0
bSetup flag=0
ReadFIFOO0 STALL=0
Invalid .
What kind of Get_cmd_data
OUT Data
X ClassRequest No support StandardRequest
Valid \ 4
¥ STALLO=1
OUT Command
Process
} !
SendHandShake »  Bwait setup=1
h 4
Restore ACC/Status/
Bank/MPO/MP1/BLR
RETI

A o 0 FHEFF E R AT USB #2821, E A% AT Setup Token, WIIRAT, ¥
FHR AR & (bSetup_flag) ek 1, SBH W WA, HWOEAE Len0 £, G2 WiE H
Flr; AN Setup Token tANAE LenO £, TS HIIBT FIFOO /275 il #:(IN 2k OUT), 1
AZ(OUT), MIHL FIFO HI%Hs, # bSetup_flag=1, fLF%L4b# Setup Command, R4
fir 4R A HOST T %, #5 bSetup_flag ANA 1, fR3E & — M OUT Data; 1f FIFO
ATE(IN), DA EE
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R A 1 FREFRERE

AccessFIFO1

nCmdIndex=0?

F_ReplyINPacket=1?

MoveHIDDataOut

A
WriteFIFO1

USR.@int1=0
RestoreACC/Status/
Bank/MPO/MP1/BLR
RETI

A L 17 RE P R LR R AL 8 Bytes [F1dla4h PC.
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R R 2 TRFTRER

AccessFIFO2

nCmdIndex=0?

FIFO2_Rd_Check?

ReadFIFO2

A
MoveHIDDataln

USR.@int2=0
RestoreACC/Status/
Bank/MPO/MP1/BLR
RETI

A7 L 2 RE R EUE FORIZ I PC A K (¥ 8 Bytes IR i -
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FIFOn_Rd_Checkf&FHifEE

FIFOn_Rd Check

A

Select PIPEn

A

MISC.@USB_Tx=0
Delay 4 us
MISC.@USB_Req=1

A

Delay 28 us

FIFOn not Ready
to Read

FIFOn Ready to Read
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HDLTEK# 1 HT82A525R L85 PC 5 #5155

REFIFOM IR T RETFRAZRE

ReadFIFOn

4

FIFOn_Rd_Check

FIFO_SendLen=0

4

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

4

FIFO_SendLen=
FIFO_SendLen+1

Yes

FIFO_SendLen==FIFO_SIZE??

Delay 28 us

) 4
Yes

MISC.@USB_Ready?

> No

MISC,@USB_Tx=1
Delay 4 us
MISC.@USB_Req=0
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EFIFOMEIE T RETRER

WriteFIFOn

4

FIFOn_Wr_Check

FIFO_SendLen==0?

Yes

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

4

FIFO_SendLen=
FIFO_SendLen-1

Delay 28 us

) 4

Yes
MISC.@USB_Ready?

» No
4
MISC.@USB_Tx=1

Delay 4 us
MISC.@USB_Req=0

A5 B
e MAIN.ASM
% ASM SCREH I N 284 ERET,  ALHE AR AR A 1O Sty 1 IR AR B A 45
e USB_INT.ASM
% ASM SCHFIIN 2S5 USB BRI F2)7, &k USB i, 272k st .
e USB_LIB.ASM
% ASM SCAERI 28 % FIFO ST B TR
e STD.ASM
% ASM SCAFI A Ak USB s IR 11 FivbsE USB 13 3K 1 R o
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e CLS.ASM
1% ASM SCAERT N2 HID ¥ &353R T %
e DES.ASM

% ASM STPEIR) A 25k T R IR FF 1 78 o
e Variable. ASM
% ASM SCEEH I Py 285 ST USB T RE T 1 T AL 5
g
RSO B2 ] HT82A525R 1) USB Ihfigsk stdi 5 PC i USB ALK 8 Bytes 1%L
Pl 5 K%

by
525R-HID-IN8-OUT8-ASM-NoPCL-12MHz.zip

HT82A525R Test Suite Report.zip

FRASIE 3%
RRAS: V1.10

BEAGL: R

B . 20114 12 7 20 H

CEGESE

IE3CH“UCC A7 A7 48 1 /N IR “FSYS16MHz F -T-i% 4% R Gohd #h & i F 48 OSC i
£ PPL 16MHz, ™,
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