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SINO WEALTH

SH6883

Low Speed USB Micro-controller

Features

B CMOS technology for low power consumption
W Operating voltage: 4.4V to 5.25V
W 3.3V regulator output. Built-in 1.5K ohm USB pull-up
resistor
H 8-bit CMOS Micro-Processor (uP) core
- Instruction set is compatible with standard 8051
- Operation frequency: 6MHz (with external ceramic
resonator)
B Two 8-Bit auto-reloadable Base Timer
H Interrupts
- 11 vectors interrupt structure
- Two programmable priority levels
W 256 Bytes Internal DATA Memory
B USB Specification Compliance
- Complies with Universal Serial Bus specification 1.1
- Support one Low-Speed USB Device Address with 3
endpoints (endpoint 0, 1, and 2)

General Description

B One set of Time Capture circuit (rising and falling
edge)

m 8K Bytes Program Memory (Mask ROM)

B Two Blue LED ports

M Build-in internal 32KHz oscillator for programmable
Wake-up Timer

W General Purpose 1/0. Up to 37 Selectable GPIO on
48-pin LQFP package

B Reset
- Hardware Reset (External Reset, Power-on reset

and Low-Voltage Reset)

- USB Reset
- Watch-dog Reset
- Resume Reset

W Package
- 20-pin SSOP
- 48-pin LQFP

The SH6883 is designed for high performance Low-speed USB devices. It contains an 8051 micro-controller, Low-Speed
USB SIE, Transceiver and data FIFO, build-in 3.3V regulator, on-chip 8K bytes Mask ROM and internal 256 bytes data RAM,
Time capture circuit, Base timer, programmable Watch-dog timer and Wake-up timer, 37 Selectable GPIO (on 48-pin LQFP
package), support multiple type LED driving capability for different application, build-in internal 32KHz oscillator, POR and
LVR circuit saving your external components cost. Applications can cover such items as keyboards, mice and others.
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Pin Configurations
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Block Diagram

\

OSCI > System Clock 8051 USB Transceiver
OSCO = Generator
Power Down Mode Interrupt Controller USB SIE
Controller
Serial Bus
8 K Bytes Manager
Wake-up Timer Mask ROM
39KHz OSC USB Data FIFO
256 Bytes
DATA RAM
Low Voltage Reset
Watch Dog Timer
RSTB > Power On Reset
Two Base Timer /O PORTs
VCP -
Vbbp » 3.3V
REGULATOR Time Capture
GND >

A

A

A

\

A

\

VDP/P45
VDM/P46/EXTO

P40 - P42/LED 0 - 2
POO - PO7
P10 - P17
P20 - P27
P30 - P37



SH6883

Pin and Pad Descriptions

Packaae Pin No.

20-pin

Pad

300mil ‘|1_8c-1'|)=l|2 No. Pad Name 110 Description
SSOP

4 1 1 P46/VDM/EXTO | 1/O | Bi-directional I/O pin shared with VDM

- 2 2 P30 I/O | Bi-directional 1/O pin

- 3 3 P31 I/0O | Bi-directional 1/O pin

- 4 4 P32 I/O | Bi-directional 1/O pin

- 5 5 P33 I/O | Bi-directional 1/O pin

5 6 6 P34 I/O | Bi-directional 1/O pin

- 7 7 P35 I/O | Bi-directional 1/0O pin

- 8 8 P36/BLEDO 1/0 | Bi-directional 1/0O pin

- 9 9 P37/BLED1 1/0 | Bi-directional 1/0O pin

6 10 10 RSTB I (pu) | For external Reset Input with 55k (RRST) Ohm pull high resistance

- 11 11 P00 I/0 | Bi-directional I/O pin

- 12 12 PO1 I/0O | Bi-directional 1/O pin

7 13 13 P02 1/0 | Bi-directional 1/0O pin

8 14 14 P03 I/0O | Bi-directional 1/O pin

- 15 - NC - -

9 16 15 P04 1/0 | Bi-directional 1/0O pin

10 17 16 P05 1/0 | Bi-directional 1/0O pin

- 18 17 P06 I/0 | Bi-directional 1/O pin

- 19 18 P07 I/O | Bi-directional 1/O pin

- 20 19 P10 I/O | Bi-directional 1/O pin

- 21 20 P11 I/0O | Bi-directional 1/O pin

- 22 21 P12 I/0 | Bi-directional 1/O pin

11 23 22 P13 1/0O | Bi-directional 1/O pin

12 24 23 P14 I/O | Bi-directional 1/O pin

- 25 - NC - -

13 26 24 P15/TCO I/0 | Bi-directional 1/O pin

14 27 25 P16 I/0 | Bi-directional 1/0O pin

15 28 26 P17 I/O [ Bi-directional I/O pin

- 29 27 P20 I/O | Bi-directional 1/O pin

- 30 28 P21 I/0O | Bi-directional 1/O pin

- 31 29 P22 I/0 | Bi-directional 1/0O pin

- 32 30 P23 I/O | Bi-directional 1/O pin

16 33 31 P24 I/O | Bi-directional 1/O pin

- 34 32 P25 I/0O | Bi-directional 1/0O pin

- 35 33 P26 I/0O | Bi-directional 1/O pin

- 36 34 P27 I/0 | Bi-directional 1/0O pin

- 37 35 P40/LEDO I/O | Bi-directional 1/O pin

17 38 36 P41/LED1 I/0 [ Bi-directional I/O pin

- 39 37 P42/LED2 I/O | Bi-directional 1/O pin

18 40 38 VDD P Power supply (5V)

- 41 - NC - -

19 42 39 0OSCO O | Crystal oscillator output

20 43 40 OSCI I Crystal oscillator input

1 44 41 GND P | Ground

- 45 42 GND P | Ground

2 46 43 VCP P | Regulator output (+3.3V)

- 47 - NC - -

3 48 44 P45/\VDP 1/0O | Bi-directional I/O pin shared with VDP
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Functional Description
1. Memory
1.1. Memory Allocation

There are 8K bytes Program Memory and 256-byte Data Memory. For the detailed information, please refer to FIG. 1-1.

Program Memory
(Mask ROM)

Ox1FFF

0x0000

8K Bytes
Mask ROM
for
User's Code
Segment

OxFF

0x80

O0x7F

0x20

Ox1F

0x00

Data Memory
(Internal SRAM)

Upper 128 Bytes
(Indirect
Addressing Only)

Special Function
Register Areas
(Direct
Addressing Only)

Direct and Indirect
Addressing Areas

Low 128 Bytes
Direct and Indirect
Addressing Areas

General Purpose
Registers

N

FIG. 1-1 SH6883 Program/Data Memory Map

1.2. Program Memory

8K Bytes (0000h - 1FFFH) on-chip program memory for user codes.

1.3. Data Memory

Internal RAM: There are totally 256 bytes internal DATA Memory in the uP.
Internal Special Function Registers (SFR): There are 128 bytes SFR, which is the internal reserved memory for system

registers in the uP.
1.4. Registers

Svstem Reaisters

Address | Name Init. R/W Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
00EOH ACC 00H R/W | ACC.7 ACC.6 ACC.5 ACC.4 ACC.3 ACC.2 ACC.1 ACC.0
00FOH B 00H R/W B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.0
00DOH PSW 00H R/W CcY AC FO RS1 RS0 oV 0 P
0081H SP 07H R/W SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO
0082H DPL 00H R/W | DPL7 DPL6 DPL5 DPL4 DPL3 DPL2 DPL1 DPLO
0083H DPH 00H R/W | DPH7 DPH6 DPH5 DPH4 DPH3 DPH2 DPH1 DPHO

Idle and Power-down Control Registers

Address | Name Init. R/W Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0087H PCON | 00000000B | R/W 0 0 0 0 0 0 PD IDL
008EH | SUSLO 00H R/W | SUSL7 SUSL6 SUSL5 SUSL4 SUSL3 SUSL2 SUSL1 SUSLO
00AFH [PRCON| 00000001B | RIW 0 0 0 0 0 ENWDT 0 ENLVR

General I/O Ports Registers

Address | Name Init. R/W Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0080H PO 11111111B | RIW P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 P0.1 P0.0
0090H P1 11111111B | RIW P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0
00AOH P2 11111111B | RIW pP2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0
00BOH P3 11111111B | RIW P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
00COH P4 01111111B | RIW 0 P4.6 P4.5 0 0 P4.2 P4.1 P4.0
00A2H | POWK [ 00000000B | R/W | POWK7 POWK6 POWK5 POWKA4 POWK3 POWK?2 POWK1 | POWKO
00A3H | P1WK [ 00000000B | R/W | P1WK7 P1WK6 P1WK5 P1WK4 P1WK3 P1WK2 P1WK1 | P1WKO
00A4H | P2WK [ 00000000B | R/W | P2WK7 P2WK6 P2WK5 P2WK4 P2WK3 P2WK2 P2WK1 | P2WKO
00A5H | P3WK [ 00000000B | R/W | P3WK7 P3WK6 P3WK5 P3WK4 P3WK3 P3WK2 P3WK1 | P3WKO
00A6H | P4AWK | 00000000B | R/W 0 P4WK6 P4WK5 0 0 0 0 0
009AH | POCON [ 00000000B | R/W | POCON7 | POCON6 | POCON5 | POCON4 | POCON3 [ POCON2 | POCON1 | POCONO
009BH | P1CON [ 00000000B | R/W | P1CON7 | P1CON6 | P1CON5 | P1ICON4 | P1CON3 [ P1CON2 | P1ICON1 | P1CONO
009CH [P2CON | 00000000B | R/W | P2CON7 | P2CON6 | P2CON5 [ P2CON4 | P2CON3 | P2CON2 | P2CON1 | P2CONO
009DH [ P3CON | 00000000B | R/W | P3CON7 | P3CON6 | P3CON5 [ P3CON4 | P3CON3 | P3CON2 | P3CON1 | P3CONO
009EH | PACON | 01100000B | R/W 0 P4CON6 | P4CON5 0 0 P4CON2 | PACON1 | PACONO
00ADH | P3SEL [ 00000000B | R/W | P3SEL7 | P3SEL6 0 0 0 0 0 0
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Register (continued)

Base Timer/Time Capture Registers

Addr. Name Init. | RIW Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
00D2H BTO 00H | RIW BT07 BT06 BT05 BT04 BT03 BT02 BTO1 BT00
00D3H BT1 00H | RIW BT17 BT16 BT15 BT14 BT13 BT12 BT11 BT10
00D4H BTCON | 0O0OH | R/W ENBT1 BT1M2 BT1MA1 BT1MO ENBTO BTOM2 BTOM1 BTOMO
00C8H TCSTU | 00H | RIW 0 0 0 TCO_OVL 0 0 TCOF_FULL| TCOR_FUL
00C9H TCCON | 00H | R/W 0 0 TC_CLREN|TC_OVLEN 0 0 TCOF_INT | TCOR_INT
00CAH |TCSCALE| O0H | R/W 0 0 0 0 0 TCOTS2 TCOTS1 TCOTSO
00CBH | TCAPOR | O0OH R | TCAPOR7 | TCAPOR6 | TCAPORS | TCAPOR4 | TCAPOR3 | TCAPOR2 | TCAPOR1 | TCAPORO
00CCH | TCAPOF | 00H R | TCAPOF7 | TCAPOF6 | TCAPOF5 | TCAPOF4 | TCAPOF3 | TCAPOF2 | TCAPOF1 | TCAPOFO
Wake-up Timer & Resume Control Register
Addr. Name Init. | RIW Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0095H |WKT_CON| 20H | R/W 0 0 PERIOD1 | PERIODO WKT3 WKT2 WKT1 WKTO
Reset & Resume Flag
Addr. Name Init. | RIW Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0093H | CLRWDT | 55H | W | CLRWDT7 | CLRWDT6 | CLRWDT5 | CLRWDT4 | CLRWDT3 | CLRWDT2 | CLRWDT1 | CLRWDTO
0094H | PREWDT | O0H | R/W 0 0 0 0 0 0 PREWDT1 | PREWDTO
Interrupt Control Register
Addr. Name Init. | RIW Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
00A8H IE 00H | RIW EA 0 0 ETCO ET1 0 ETO EEXTO
00A9H IE2 00H | RIW 0 EFUN ESIE EOUTO EINO EOTOERR |EOWSTUP| ESTUP
00B8H IP 00H | RIW 0 0 0 PTCO PT1 0 PTO PEXTO
00B9H IP2 00H | RIW 0 PFUN PSIE POUTO PINO POTOERR |POWSTUP| PSTUP
00DAH IF 00H | RIW 0 0 0 TCO T1 0 TO EXTO
00DBH IF2 00H | RIW 0 FUN SIE OouTOo INO OTOERR | OWSTUP STUP
00DCH IRQEN | 00H | R/W EIN2 EIN1 EROSTL ETOSTL ENAK2 ENAK1 ENAKRO [ ENAKTO
00DDH | IRQEN2 | 00H | R/W 0 0 0 0 0 ESUSP EOVL 0
0ODEH IRQFG | OOH | R/W IN2 IN1 ROSTL TOSTL NAK2 NAK1 NAKRO NAKTO
00DFH | IRQFG2 | 00H | RIW 0 0 0 0 0 SUSP OVL 0
USB Control Register
Addr. Name Init. | RIW Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
00F2H DADDR | 00H | R/W 0 DA6 DA5 DA4 DA3 DA2 DA1 DAO
00F3H DFC 01H | R'W | PULL_UP [USB_CON FW_K RSU_SEL | USBEN UISEL ERWUP VPCON
00EAH | TXDATO | XXH | W T07 T06 T05 T04 T03 T02 TO1 TOO
00EBH | TXCNTO | OXH | W 0 0 0 0 TCO03 TCO02 TCO1 TCO00
00ECH | TXFLGO | O0H | R/W 0 0 0 0 0 0 STLTO TOFULL
00EDH | RXDATO | XXH R RO.7 R0.6 R0.5 R0.4 RO3 R02 RO1 ROO
00EEH | RXCNTO | OXH R 0 0 0 0 RCO03 RC02 RCO1 RCO00
00EFH | RXFLGO | 00H | R/W 0 0 RXERR RO_OW ROSEQ | OUTOENB | STLRO ROFULL
00E2H | TXDAT1 | XXH | W T17 T16 T15 T14 T13 T12 T11 T10
00E3H | TXCNT1 | OXH | W 0 0 0 0 CNT13 CNT12 CNT11 CNT10
00E4H | TXFLG1 | OOH | R/W 0 0 0 0 T1EPE T1SEQC STL1 T1FULL
00E5H | TXDAT2 | XXH | W T27 T26 T25 T24 T23 T22 T21 T20
00E6H | TXCNT2 | OXH | W 0 0 0 0 CNT23 CNT22 CNT21 CNT20
00E7H | TXFLG2 | OOH | R/W 0 0 0 0 T2EPE T2SEQC STL2 T2FULL
00E9H [CRWCON| O0OH | R/W 0 0 0 0 0 CRSEQ STLCR STLCW
0096H |MODE_FG| 02H | R/W 0 Nonidle WKUPT | RES_TRG WDT USBRST POF SUSF
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2. Interrupt and Reset Vectors

W External Interrupt 0

W Base Timer 0

H Base Timer 1

W Time Capture Interrupt 0
B SETUP Interrupt

B OWSTUP Interrupt

B OTOERR Interrupt
| INO Interrupt
B OUTO Interrupt

u S|E Interrupt (NAKTO, NAKRO, TOSTL, ROSTL, NAK1,
NAK2, IN1, IN2)

W Suspend/OVL Interrupt

Address Interrupt Source Enable |IRQ Flag Description
000CH Reset - - System Reset
0003H External InterruptO IE.O EXTO P4.6 Falling Edge
000BH Base Timer0 IEA TO Base TimerO Interrupt
0013H Reserved - - -
001BH Base Timer1 IE.3 T Base Timer1 Interrupt
0023H Time Capture Interrupt0 IE.4 TCO Time CaptureO Interrupt
002BH Reserved - - -
0033H Reserved - - -
0043H Setup Interrupt IE2.0 STUP | SETUP Token Interrupt
004BH OWSTUP Interrupt IE2.1 |OWSTUP| -
0053H OTOERR Interrupt IE2.2 | OTOERR | -
005BH INO Interrupt IE2.3 INO INO Token Interrupt
0063H OUTO Interrupt IE2.4 OUTO | OUTO Token Interrupt
006BH SIE Interrupt IE2.5 SIE NAKTO, NAKRO, TOSTL, ROSTL, NAK1, NAK2, IN1, IN2
0073H Suspend/OVL Interrupt IE2.6 FUN SUSP/OVL Interrupt
007BH Reserved - - -
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3. Micro-Processor

3.1. General Description

The SH6883 is a high performance 8051 CPU core embedded micro-controller. The instruction set is compatible with
standard 8051.

3.2. Special Function Registers (SFRs)

The SH6883 has a total of 63 SFRs, as shown in the figure below - SER Map for SH6883. Note that not all the addresses
are occupied by SFR’s. The unoccupied addresses are not implemented and should not be used by the customer. Read
access from these unoccupied locations will return unpredictable data, while write accesses will have no effect on the chip.

SFR Map for SH6883

F8H - - FFH
FOH B - DADDR DFC - - F7H
E8H CRWCON | TXDATO | TXCNTO | TXFLGO | RXDATO | RXCNTO | RXFLGO EFH
EOH ACC TXDAT1 | TXCNT1 | TXFLG1 | TXDAT2 | TXCNT2 | TXFLG2 E7H
D8H IF IF2 IRQEN IRQEN2 IRQFG IRQFG2 DFH
DOH PSW BTO BT1 BTCON D7H
C8H TCSTU TCCON | TCSCALE | TCAPOR | TCAPOF - - CFH
COH P4 C7H
B8H P IP2 - - BFH
BOH P3 - - - - - B7H
A8H IE IE2 - P3SEL - PRCON AFH
AOH P2 POWK P1WK P2WK P3WK P4WK A7H
98H - - POCON P1CON P2CON P3CON P4CON 9FH
90H P1 - - CLRWDT | PREWDT |WKT_CON|MODE_FG - 97H
88H - - - - - - SUSLO - 8FH
80H PO SP DPL DPH - - - PCON 87H

Note1: SFR’s in marked column are bit addressable.

Note2: SFR’s in gray color are standard 8051 SFR’s, and others are SFR’s for SH6883.
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3.2.1. Accumulator (ACC)
ACC is the accumulator register used for most of the arithmetic and logical instructions. Its initial value is 00h.
3.2.2. B Register (B)

The B register is an SFR which is used primarily in the multiply and divide instructions. It can also be used as a temporary
scratch pad register for the other instructions and its initial value is 00h.

3.2.3. Program Status Word (PSW)
The PSW is the register that holds information about the status of the Accumulator, the selected register banks and other
information. lts initial value is 00h.This register is described in details in the following figure.

PSW - Program Status Word Register

B7 CYy Carry flag

B6 AC Auxiliary Carry flag (for BCD operations)

B5 FO Flag O(Available to the user for general purposes)
Register Bank select control bit 1 & 0

B4 RS1 Set/cleared by software to determine working bank.
(RS1, RS0):
(00) - Bank 0 <> Address - (00H - 07H)
(01) - Bank 1 <> Address - (08H - OFH)

B3 RSO (10) - Bank 2 <> Address - (10H - 17H)
(11) - Bank 3 <> Address - (18H - 1FH)

B2 ov Overflow Flag

B1 X User definable flag
Parity Flag

BO P Set/Cleared by hardware each instruction cycle to indicate an odd/even number of “one” bit | the

Accumulator, i.e., even parity.

3.2.4. Stack Pointer (SP)

The Stack Pointer is an 8-bit wide register that is used to point to the top of the stack where addresses are stored. After a
reset, the stack pointer is initialized to 07H, and so the stack begins at 08H. However the stack can reside at any location in
the Internal RAM and stack pointer can be programmed to suit the user’s needs.

3.2.5. Data Pointers (DPH, DPL)

One Data Pointers (DPTR) consist of DPH, DPL Its intended function is to hold a 16-bit address. It may be manipulated as a 16-
bit register or as two independent 8-bit registers.
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4. Instruction Set List

Arithmetic Instructions

Opcode Bytes |Cycles Meaning
A, Rn 1 1 Add reg to acc
ADD A, @RI 1 2 Add indir byte to acc
A, direct 2 2 Add dir byte to acc
A, #data 2 2 Add imm. Data to acc
A, Rn 1 1 Add reg to acc with carry flag
ADDC A, @RI 1 2 Add indir byte to acc with carry flag
A, direct 2 2 Add dir byte to acc with carry flag
A, #data 2 2 Add imm. Data to acc with carry flag
A, Rn 1 1 Subtract reg from acc with borrow
SUBB A, @RI 1 2 Subtract indir byte from acc with borrow
A, direct 2 2 Subtract dir byte from acc with borrow
A, #data 2 2 Subtract imm. Data from acc with borrow
A 1 1 Increment acc
Rn 1 2 Increment reg
INC @Ri 1 3 Increment indir byte
DPTR 1 4 Increment data pointer
direct 2 3 Increment dir byte
A 1 1 Decrement acc
DEC Rn. 1 2 Decrement !'eg.
@Ri 1 3 Decrement indir byte
direct 2 3 Decrement dir byte
MUL AB 1 11 Multiply A and B
DIV AB 1 11 Divide A by B
DA A 1 1 Decimal adjust acc
Logical Instructions
Opcode Bytes |Cycles Meaning
CLR A 1 1 Clear acc
CPL A 1 1 Complement acc
A, Rn 1 1 AND register to acc
A, @Ri 1 2 AND indir byte to acc
ANL A, direct 2 2 AND dir byte to acc
A, #data 2 2 AND imm. Data to acc
direct, A 2 3 AND acc to dir byte
direct, #data 3 3 AND imm. Data to dir byte
A, Rn 1 1 ORreg to acc
A, @RI 1 2 OR indir byte to acc
ORL A, direct 2 2 OR dir byte to acc
A, #data 2 2 OR imm. Data to acc
direct, A 2 3 OR acc to dir byte
direct, #data 3 3 OR imm. Data to dir byte
A, Rn 1 1 Exclusive-OR reg to acc
A, @RI 1 2 Exclusive-OR indir byte to acc
XRL A, direct 2 2 Exclusive-OR dir byte to acc
A, #data 2 2 Exclusive-OR imm. Data to acc
direct, A 2 3 Exclusive-OR acc to dir byte
direct, #data 3 3 Exclusive-OR imm. Data to dir byte

10
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Instruction Set List (continued)

RL A 1 1 Rotate acc left
RLC A 1 1 Rotate acc left through the carry
RR A 1 1 Rotate acc right
RRC A 1 1 Rotate acc right throught the carry
SWAP A 1 4 Swap nibbles within the acc
Data Transfer
Opcode Bytes |Cycles Meaning
A, Rn 1 1 Move reg to acc
A, @RI 1 2 Move indir byte to acc
Rn, A 1 2 Move acc to reg
@Ri, A 1 2 Move acc to indir byte
A, direct 2 2 Move dir byte to acc
A, #data 2 2 Move imm. Data to acc
Rn, #data 2 2 Move imm. Data to reg
MOV direct, A 2 2 Move acc to dir byte
direct, Rn 2 2 Move reg to dir byte
@R, #data 2 2 Move imm. Data to indir byte
Rn, direct 2 3 Move dir byte to reg
direct, @Ri 2 3 Move indir byte to dir byte
@R, direct 2 3 Move dir byte to indir byte
direct, direct 3 3 Move dir byte to dir byte
direct, #data 3 3 Move imm. Data to dir byte
DPTR, #data16 3 3 Load data pointer with 16-bit constant
MOVC A, @A+DPTR 1 7 Move code byte relative to DPTR to acc
A, @A+PC 1 8 Move code byte relative to PC to acc
@Ri, A 1 4 Move acc to xdata byte (8 bit address)
MOVX A, @RI 1 5 Move xdata byte to acc (8 bit address)
@DPTR, A 1 5 Move acc to xdata byte (16 bit address)
A, @DPTR 1 6 Move xdata byte to acc (16 bit address)
PUSH direct 2 5 Push dir byte to stack
POP direct 2 4 Pop dir byte from stack
A, Rn 1 3 Exchange reg with acc
XCH A, @RI 1 4 Exchange indir byte with acc
A, direct 2 4 Exchange dir byte with acc
XCHD A, @Ri 1 4 Exchange low-order digit in indir byte with acc
Bit Manipulation
Opcode Bytes |Cycles Meaning
C 1 1 Clear carry
CLR bit 2 3 Clear dir bit
C 1 1 Set carry
SETB bit 2 3 Set dir bit
CPL C 1 1 Complement carry
bit 2 2 Complement dir bit
ANL C, bit 2 2 AND dir bit to carry
C, /bit 2 2 AND complement of dir bit to carry
ORL C, bit 2 2 OR dir bit to carry
C, /bit 2 2 OR complement of dir bit to carry
MOV C, bit 2 2 Move dir bit to carry
bit, C 2 2 Move carry to dir bit

11
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Instruction Set List (continued)

Program Branching

Opcode Bytes |Cycles Meaning
JC rel (ng;:(ael;e;n) 2 i Jump if carry is set Jump if less than
JNC rel (not taken) 2 2 Jump if carry is not set Jump if greater than or equal
(taken) 4 P v pig g
JB bit, rel (“8;(1'?)”) 3 g Jump if dir bit is set
. (not taken) 4 e e
NB
J bit, rel (taken) 3 6 Jump if dir bit is not set
JBC bit, rel (not taken) 3 4| Jump if dir bit is set and clear bit
(taken) 6
(not taken) 3 . .
Jz | 2 f
re (taken) 5 Jump if acc is zero
(not taken) 3 . .
JNZ rel (taken) 2 5 Jump if acc is not zero
SJMP rel 2 4 Short jump (relative address)
ACALL addr11 2 7 Absolute subroutine call
LCALL addr16 3 7 Long subroutine call
RET 1 8 Return from subroutine
RETI 1 8 Return from interrupt
AJMP addr11 2 4 Absolute jump
LJMP addr16 3 5 Long jump
JMP @A+DPTR 1 6 Jump indir relative to DPTR
CJNE A, direct, rel (n?ttazkne)n) 3 g Compare dir byte to acc. And jump if not equal
CJNE A, #data, rel (not taken) 3 4 Compare imm. Data to acc. And jump if not equal
(taken) 6
CJNE Rn, #data, rel (not taken) 3 4 Compare imm. Data to reg and jump if not equal
(taken) 6
CJNE |@Ri, #data, rel (n(c;talt(ael;e)n) 3 g Compare imm. Data to indir and jump if not equal
(not taken) 3 . .
DJNZ Rn, rel (taken) 2 5 Decrement reg and jump if not zero
DJNZ direct, rel (n(c;talt(ael;e)n) 3 g Decrement dir byte and jump if not zero
NOP 1 1 No operation
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5. Oscillator

This block generates the system timing and control signal to be supplied to the on-chip peripherals. A quartz crystal or an
external clock signal will be provided to the OSCI pin to generate the system timing. The embedded oscillator circuit can
generate a 6MHz clock source with an external ceramic resonator. The typical clock source frequency is 6MHz. Different
frequencies will affect the operation of those on-chip peripherals whose operating frequency is based on the system clock.

JUUuuL
OsCl External Clock ——| OSCI
(1) 6Mhz MCU (2) MCU
g — 0sCco Unconnected ——» OSCO

FIG.5-1 Oscillator Connections

6. Reset and Power-reducing Mode

There are totally four Reset Sources in the SH6883 application.

B Hardware reset: Low-Voltage Reset, Power-On Reset or External Reset
B WDT (Watch-Dog Timer) Reset

B Resume Reset

B USB Reset

6.1. Hardware Reset

Power-On Reset (POR)

When power is first applied to the SH6883, the power-on reset circuit generates a pulse to reset whole chip.
Low Voltage Reset (LVR)

The SH6883 will generate low voltage reset when the voltage level of VDD is less than the VLT(LVR).

External Reset

(1) Normal Mode and IDLE Mode
The MCU will generate internal system reset when the voltage level of the External Reset is less than the VLT(RSTB) and
its pulse width larger than TPW (RSTB) (213 Tsys = 1.3ms).

(2) Power-down Mode
When the device was in Power-down mode, an External Reset can’t force the device to exit its Power-down mode.

6.2. Watch-Dog Timer Reset

SH6883 implements a Watchdog timer to avoid system stop or malfunction. The clock source of the WDT is Fsys. The time-
out interval of Watchdog timer is selected by PREWDT [1:0]. The Watchdog timer must be cleared within time-out period;
otherwise the Watchdog timer will overflow and cause a system reset. The Watchdog timer is cleared and enabled after the
system is reset, and can be disabled by the software only on idle mode. Users can clear the Watchdog timer by writing a
#55H to the CLRWDT (0093H) register.

0093H CLRWDT ([Initial Value Clear Watch-dog Timer Control Register
Bit [7:0] CLRWDT 55H W Write “55H” to clear watch-dog timer
’ [7:0] Reset source: Hardware reset, USB reset, WDT reset, Resume reset
0094H PREWDT |Initial Value Watch-dog Timer Pre-scalar Control Register
Bit [7:2] - 000000b - Reserved
Watch-dog timer Pre-scalar control register
00: 2: Tsys
. PREWDT 01:2 " Tsys
Bit [1:0] [1:0] 00b R/W 10: 2" Tsys
11: 2" Tsys
Reset source: Hardware reset, USB reset, WDT reset, Resume reset

Note1: The new Pre-scalar value will be loaded after the Watchdog Timer was cleared (write #55H to CLRWDT register)
Note2: When system enters Power-Down Mode, WDT will stop due to the lack of Tsys. When system resumes from Power-
Down Mode, the WDT control register will be clear to the initial state.
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6.3. IDLE and Power-Down Mode

SH6883 has two power-reducing modes:
B |[DLE mode (IDLE = 1 & SUSLO = 55H): The CPU is frozen, but otherwise the circuit continues to run.
B Power-down mode (PD = 1 & SUSLO = 55H): The oscillator is frozen.

008EH SUSLO |Initial Value Power saving Control Register 1
IDL =1 & SUSLO = 55H: Enter idle mode
Bit [7:0] [SUSLO [7:0] 00H R/W | PD = 1 & SUSLO = 55H: Enter Power-down mode
Reset source: Hardware reset, USB reset, WDT reset, Resume reset
0087H PCON Initial Value Power saving Control Register 2
Bit [7:4] - 0000b - Reserved
Bit [3:2] - 00b - Reserved
. PD =1 & SUSLO = 55H: Enter Power-down mode
Bit 1 PD 0b RIW Reset source: Hardware reset, USB reset, WDT reset, Resume reset
. IDL = 1 & SUSLO = 55H: Enter idle mode
Bit0 IDL Ob RIW Reset source: Hardware reset, USB reset, WDT reset, Resume reset

) toUSBSIE

to Interrupt,

"

) Fsys
Cécéﬁl( 4| ) Port, Timer, Serial input,
Watch dog timer
PD IDLE
CONTROL |—— ) Mcu
DL I: CIRCUIT

FIG.6-1: Sketch map for IDLE and Power-Down Mode implement

6.3.1. IDLE Mode

Method of entering Idle mode: set PCON.0 =1 and set SUSLO = 55h

In the IDLE mode, the internal clock signal is gated off to the CPU only. The CPU’s status and register maintain their data

during the IDLE mode.

There are four ways to terminate IDLE mode.

(1) Activation of any enabled interrupt will terminate the IDLE mode. (As same as standard 8051 micro-controller)

(2) When the wake-up timer is time-out in IDLE mode

(3) Hardware Reset, USB reset, Watchdog Reset

(4) Port0, Port1, Port2, Port3 and Port4 can be set as a resume ports by setting POWK, P1WK, P1WK, P2WK, P3WK,
P4WK. Any low level of enabled resume source will terminate the IDLE mode

Example:
IDLE2:

MOV PORT2, #FFH ; Initialize PORT2 resume source to be high.
MOV P2WK, #FFH ; Enable PORT2 resume ability.
MOV PORTO, #00H ; Pull low PORTO.
MOV POWK, #00H ; Disable PORTO resume ability.
ANL PRCON, #FBH ; Disable Watch-Dog timer under idle mode.
MOV CLRWDT, #55H ; Clear Watch-Dog Timer
ORL PCON, #01H ; Set IDLE mode.
MOV SUSLO, #55H ; Enter IDLE mode.
NOP ;3 NOP instruction (make sure program will executes properly)
NOP
NOP
MOV CLRWDT, #55H ; Clear Watch-Dog Timer
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00A2H POWK ([Initial Value Port0 Resume Enable Register

1: Enable wake-up function of PORTO’s pins (Low level trigger)
Bit [7:0] | POWK [7:0] 00h R/W | 0: Disable wake-up function of PORTQ’s pins (Low level trigger)
Reset source: Hardware reset, USB reset

00A3H P1WK ([Initial Value Port1 Resume Enable Register

1: Enable wake-up function of PORT1’s pins (Low level trigger)
Bit [7:0] | P1WK [7:0] 00h R/W | 0: Disable wake-up function of PORT1’s pins (Low level trigger)
Reset source: Hardware reset, USB reset

00A4H P2WK ([Initial Value Port2 Resume Enable Register

1: Enable wake-up function of PORT2’s pins (Low level trigger)
Bit [7:0] | P2WK [7:0] 00h R/W | 0: Disable wake-up function of PORT2’s pins (Low level trigger)
Reset source: Hardware reset, USB reset

00A5H P3WK ([Initial Value Port3 Resume Enable Register

1: Enable wake-up function of PORT3’s pins (Low level trigger)
Bit [7:0] | PBWK [7:0] 00h R/W | 0: Disable wake-up function of PORT3’s pins (Low level trigger)
Reset source: Hardware reset, USB reset

00A6H P4WK ([Initial Value Port4 Resume Enable Register
Bit 7 - Ob - |-

1: Enable wake-up function of PORT4’s pins (Low level trigger)
Bit [6:5] | P4AWK [6:5] 00b R/W | O: Disable wake-up function of PORT4’s pins (Low level trigger)
Reset source: Hardware reset, USB reset

Bit [4:0] - 00000b - |-

INTSUB:
Interrupts .
MOV A, MD_FG
IDLE: MOV ANL A, #08H
CLRWDT, #55H — Jz NORMAL:
ORL PCON, #01H
MOV  SUSLO, #55H

NOP «——F——— |  RET
NOP
NOP NORMAL:

MOV  CLRWDT, #55H

RETI

In this example, Watch-dog Timer can be cleared either before entering IDLE mode or after terminating IDLE mode. The
number of NOPs applied after the instruction that put the device into IDLE mode depends on the type of the instruction in
order to make the program work properly. In INTSUB, it detects if interrupts occur in Idle mode or not.
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6.3.2. Power-Down Mode
Method of entering Power-down mode: set PCON.1 =1 and set SUSLO = 55h
B In the Power- down mode, the on-chip oscillator stops.
B With the clock frozen, all functions are stopped, but the on-chip RAM and Special function Registers are held.
M |n order to make sure the program will resume properly, user should add three NOPs immediately after setting SUSLO to 55H.
There are two ways to exit from power-down.
B Low Voltage Reset or Power-on reset.
B Resume reset: A resume reset holds SFR values, CPU status and Pin state, but program is re-run at 0000h. There are
three ways to generate resume reset.
(1) Port0, Port1, Port2, Port3 and Port4 can be set as a resume ports by setting POWK, P1WK, P1WK, P2WK, P3WK,
P4WK. Any low level of enabled resume source is triggered in Power-down mode will cause a resume reset.
(2) Wake-up timer time-out
(3) USB Bus Non-idle State

Example: assume that PORT2 is resume source and H/W issues K-State when Resume Reset occurs

PWRDN_HW
MOV PORT2 #FFH ; initialize PORT2 resume source to be high.
MOV P2WK #FFH ; Enable PORT2 resume ability.
MOV PORTO #00H ; Pull low PORTO.
MOV POWK #00H ; Disable PORTO resume ability.
ANL DFC #EFH ; RSU_SEL = 0, H/W issue K-State to respond RESUME signal.
ORL DFC, #02H ; ERWUP = 1, Enable Remote Wake Up function.
MOV CLRWDT#55H ; Clear Watch-Dog Timer.
ORL PCON #02H ; Set POWER DOWN mode.
MOV SUSLO #55H ; Enter POWER DOWN mode.
NOP
NOP
NOP
00AFH PRCON |Initial Value Low-Voltage Control Register
Bit [7:3] - 00000b - | Reserved
1: Enable Watch-Dog timer under idle mode
Bit 2 ENWDT Ob R/W | O: Disable Watch-Dog timer under idle mode
Reset source: Hardware reset, USB reset, or Resume Reset
Bit 1 - 0Ob - Reserved
1: Enable Low-Voltage Reset under power-down mode
Bit 0 ENLVR 1b R/W | 0: Disable Low-Voltage Reset under power-down mode
Reset source: Hardware reset, USB reset, or Resume Reset
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6.4. Wake-up Timer

B SH6883 has a Built-in 32Khz Ring-Oscillator, it is the clock source of wake-up timer. The 32khz Ring-Oscillator will start

when the control register WK[3:2] was not equal to #00b.
B The wake-up timer can only be enabled/disabled by WKT[3:0] (WKT[3:0] not equal to 00xxb).

H |f the Wake-up timer is enabled and system enter idle/power-down mode, the wake-up timer will load the time-out period
register WKT[3:0] and start to count.

0095H

WKT_CON

Initial Value

Wake-up Timer & Resume Reset Control Register

Bit [7:6]

00b

Bit [5:4]

Period [1:0]

10b

R/W

Internal Resume Reset period for Power-Down mode (these times do not
include resonator start-up time)

00: 2'° Tsys

01: 2" Tsys

10: 2'° Tsys

11: 2" Tsys

Reset source: Hardware reset

Bit [3:0]

WKT [3:0]

0000b

R/W

Wake-up timer

00xx: disable Wake-up timer under power-down mode or idle mode
Others: enable Wake-up timer under power-down mode or idle mode
0101: Reserved

0110: 2’ Tring

0111: 28 Tring

0100: 2° Tring

1001: 2"° Tring

1010: 2" Tring

1011: 2" Tring

1000: 2" Tring

1101: 2" Tring

1110: 2"° Tring

1111: 2" Tring

1100: 2" Tring

Reset source: Hardware reset

6.5. MODE_

FG Flag

0096H

MODE_FG

Initial Value

Mode Register

Bit 7

Ob

Reserved

Bit 6

Nonidle

Ob

R/W

Usb bus flag. Write “0” to clear, write “1” no effect.
1: set by non-idle event
Reset source: Hardware reset, USB reset

Bit 5

WKUPT

Ob

R/W

Set “1” after wake-up timer time-out. Write “0” to clear, write “1” no effect.
Reset source: Hardware reset or USB reset

Bit 4

RES_TRG

Ob

R/W

Read only. “1”: Remote wake up; “0”: Global wake up.
Write “0” to clear, write “1” no effect.
Reset source: Hardware reset or USB reset

Bit 3

WDT

Ob

R/W

Set “1” after Watchdog reset. Write “0” to clear, write “1” no effect.
Reset source: Hardware reset or USB reset

Bit 2

USBRST

Ob

R/W

Set “1” after USB reset. Write “0” to clear, write “1” no effect.
Reset source: Hardware reset

Bit 1

POF

1b

R/W

Set “1” after power-on reset, Low voltage reset and External reset.
Write “0” to clear, write “1” no effect.
Reset source: Hardware reset

Bit 0

SUSF

Ob

R/W

Set “1” when entering Power-down mode.
Write “0” to clear, write “1” no effect.
Reset source: Hardware reset or USB reset
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A4 \d Y Y
Hardware Resume WDT ISR
USB Reset Reset Reset Reset Routine
Clev?i{hRSggter CI(;;vai;hRS/g\;ster Clear Register Clear Register Next instructiony
Reset Reset with Resume with WDT Reset follows idle
Source Source Source Source mode
\ v v v \j
A4
Normal Run
(PC=0000H)
> v
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| IDL(PCON.0)=1 Idle Mode
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& SUSOL=55H

Idle or Power-
down?

Stop
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v

Enter
Power
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wake up
event?
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& SUSOL=55H
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10.9ms Reset
Hold Time

2.7ms Reset
Hold Time

Period[1:0]
Reset Hold
Time

5.4ms Reset
Hold Time

'

A

y

~Is enabled
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USB Reset?

Yes

FIG.6-2 Event for exit from idle and power down mode
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7. Input/Output Ports

7.1. Port-0 Configuration: (Reset source: Hardware reset)

1/0 Port | Function | I/O | Circuit Structure Control Bits Description
P0.x POCON.x
e 0 0 Output Low (0.4V, min: 4mA)
Port0 [7:0] Port0 Shown in FIG.7-1 1 0 Output High (2.4V, min: -50uA)
| X 1 HI-Z
Note: P02 and P03 have the Schmitt trigger functions.
7.2. Port-1 Configuration: (Reset source: Hardware reset)
1/0 Port | Function | I/O | Circuit Structure Control Bits Description
P1.x P1CON.x
e 0 0 Output Low (0.4V, min: 4mA)
Port1 [7:0] Port1 Shown in FIG.7-1 1 0 Output High (2.4V, min: -50uA)
| X 1 HI-Z
Note: P15 and P16 have the Schmitt trigger functions.
7.3. Port-2 Configuration: (Reset source: Hardware reset)
1/0 Port | Function | I/O | Circuit Structure Control Bits Description
P2.x P2CON.x
1o 0 0 Output Low (0.4V, min: 4mA)
Port2 [7:0] Port2 Shown in FIG.7-1 1 0 Output High (2.4V, min: -50uA)
| X 1 HI-Z
7.4. Port-3 Configuration: (Reset source: Hardware reset)
1/0 Port | Function | I/O | Circuit Structure Control Bits Description
P3.x P3CON.x
e 0 0 Output Low (0.4V, min: 5mA)
Port3 [5:0] Port3 Shown in FIG.7-1 1 0 Output High (2.4V, min: -50uA)
| X 1 HI-Z
1/0 Port | Function | 1/0 | Circuit Structure Control Bits Description
P3.x |P3CON.x|P3SEL.x
0 0 0 Output Low (0.4V, min: 5mA)
1o 1 0 0 Output High (2.4V, min: -50uA)
Port3 [7:6] Port3 Shown in FIG.7-2 0 0 1 Output Low (1.0V - 1.2V, typ: 20mA)
1 0 1 Output High (2.4V, min: -50uA)
| X 1 X HI-Z
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7.5. Port-4 Configuration: (Reset source: Hardware reset)

Output Data

1/10 Port | Function | 1/O | Circuit Structure Control Bits Description
P4.x P4CON.x
e 0 0 Output Low (2.6V - 3.2V, typ: 10mA)
Port4 [2:0] Port4 Shown in FIG.7-1 1 0 Output High (2.4V, min: -50uA)
I X 1 HI-Z
Output Data ED
(VO Port Reg)
0
Read in Data
1
Disable Output
Port
Input Select
FIG. 71
- =
i Weakly Weakl
oupuror 1] Do L et [ puip
——|
P3SELx

(/O Port Reg)
Read in 0
Data 1 _
\I
Input
Select
FIG. 7-2

20



SH6883

7.6. USB VDM/P46 Configuration: (Reset source: Hardware reset)

USB_CON|PULL_UP| VPCON P46 P4CON6 Description
0 0 X X 1 P46 output ir_1 Hi-Z mode,
Read P46 will get the value on pad P46

1.5K ohm pull-up resistor active when bit “PULL_UP” = “1”,
0 1 X X 1 P46 in Hi-Z mode,
Read P46 will get the value on pad P46

0 X X 0 0 Output Low (0.4V, min: 8mA)

0 X X 1 0 Output High (2.4V, min: -0.8mA)

1 X 0 X X USB Mode (_VDM Pull-up by 1.5Kohm) _ _
Read P46 will get the value of “DM_|" signal on USB transceiver

1 X 1 X X USB Mode. Force Low (For pseudo Plug off)

Note 1: Read FIG. 7-3 for the general circuit diagram

Note 2: When entering USB Mode (USB_CON = 1) or P46 Output Mode (P4CONG6 = 0), PULL_UP function will be controlled
by H/W automatically regardless of the value in the control bit (PULL_UP).
Note 3: P46 has the Schmitt trigger function.

7.7. USB VDP/P45 Configuration: (Reset source: Hardware reset)

USB_CON VPCON P45 P4CONS5 Description
0 X 1 P45 output in Hi-Z mode, read P45 will get the value on pad P45
0 X 0 0 Output Low (0.4V, min: 8mA)
0 X 1 0 Output High (2.4V, min: -0.8mA)
1 0 X X USB Mode
Read P45 will get the value of “DP_I" signal on USB transceiver
1 1 X X USB Mode. Force Low (Plug off)
Note 1: Read FIG. 7-3 for the general circuit diagram
Note 2: P45 has the Schmitt trigger function.
P | 1.3 |
- 7t N
a0 - ) ] | =
1 _d:;"l' | E E" I
Sl _C 0K ] t .
DEs PLLL_LIP
Ll Ir-_:-l TRl :‘f"{'_:i & LWL A B
poeofff [ fuee ---- VOPIPLS
C . o
B =
ol 1 UBE_COM®
gt
TR 1 {_-_-.;-I___
=3
Iresxre
=] |
[ ] 1 I""-\_\j. |
=
L] Jl"'- i | c-‘.ﬂ:l ]
L2 -
"UEH_COH
FIG. 7-3
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8. Interrupts
8.1. Interrupt Enables

Each of the interrupt sources can be individually enabled or disabled by setting or clearing a bit in the SFR named IE, IE2,
IRQEN, IRQEN2. The register IE also contains a global disable bit, which can be cleared to disable all interrupts at once.
FIG. 8-1 shows the interrupt register for SH6883.

Interrupt Enable Register

00A8h IE Initial Value Interrupt Enable Register
Disable all interrupts.
If EA = 0, no any interrupts will be acknowledged.
B7 EA Ob R/W | If EA = 1, each interrupt source is individually enabled or disabled
by setting or clearing its enable bit.
Reset Source: Hardware reset, USB reset or WDT reset
B6 - 0b - Reserved
B5 - Ob - Reserved
B4 ETCO Ob R/W | Time CaptureO0 interrupt
B3 ET1 Ob R/W | Base Timer1 interrupt
B2 - 0b - Reserved
B1 ETO Ob R/W | Base Timer0 interrupt
BO EEXTO Ob R/W | External interruptO

Enable bit = 1, enables the interrupt
Enable bit = 0, disables the interrupt
Reset source: Hardware reset or USB reset
Note: EA bit will also be clear by WDT reset

00A9h IE2 Initial Value Interrupt Enable Register
B7 - Ob - Reserved
B6 EFUN Ob R/W | SUSP/OVL interrupt
B5 ESIE Ob R/W | SIE interrupt (NAKTO, NAKRO, NAK1, NAK2, TOSTL, ROSTL)
B4 EOUTO Ob R/W | Out0 interrupt
B3 EINO Ob R/W | INO interrupt
B2 EOTOERR Ob R/W | OTOERR interrupt
B1 EOWSTUP Ob R/W | OWSTUP interrupt
BO ESTUP Ob R/W | Setup interrupt

Enable bit = 1, enables the interrupt
Enable bit = 0, disables the interrupt
Reset source: Hardware reset or USB reset

00DCh IRQEN | Initial Value SIE Interrupt Enable Register

B7 EIN2 Ob R/W | IN2 interrupt

B6 EIN1 Ob R/W | IN1 interrupt

B5 EROSTL 0Ob R/W | RO stall interrupt
B4 ETOSTL Ob R/W | TO stall interrupt
B3 ENAK2 Ob R/W | T2 NAK interrupt
B2 ENAK1 Ob R/W | T1 NAK interrupt
B1 ENAKRO Ob R/W | RO NAK interrupt
BO ENAKTO Ob R/W | TO NAK interrupt

Enable bit = 1, enables the interrupt
Enable bit = 0, disables the interrupt
Reset Source: Hardware reset or USB reset

22



SH6883

00DDh IRQEN2 | Initial Value FUN Interrupt Enable Register

B7 - Ob - | Reserved

B6 - Ob - | Reserved

B5 - Ob - | Reserved

B4 - Ob - | Reserved

B3 - Ob - | Reserved

B2 ESUSP Ob R/W | Suspend interrupt (bus idle > 5ms)

B1 EOVL Ob R/W | OVL interrupt

BO - Ob - | Reserved

Enable bit = 1, enables the interrupt
Enable bit = 0, disables the interrupt
Reset Source: Hardware reset or USB reset

| : Interrupt
| EEXTO (0003H) EA | Event
| |
I
(TCCON) | ETO (000BH) !
-t T T T a | |
|
|
b TCOF INT ! | ET1(001BH) ,
T | |
|
| |
| TCOR_INT ! ! ETCO (0023H) |
T T |
|______________I L |
(IRQEN)
| B hl
I I
| EIN2 |
| |
| EIN1 !
| |
| ENAKTO !
| |
| ENAKRO !
| |
I ENAKT !
| | Fmmmm oo 1
| ENAK2 ! | ESTUP (0043H) :
T T
| | | [}
I ETOSTL ! | EOWSTUP (004BH) :
T T
| | | |
| EROSTL [ | EOTOERR (0053H) :
T T
[ | | !
| EINO (005BH) :
T [}
|
| EOUTO (0063H) :
T T T T T T T T T T T - t T
| |
| Esusp ! | ESIE (006BH) !
| T T
| |
' EowL ! | EFUN (0073H) |
L] I ]
(IRQEN2) (IE2)
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8.2. Interrupt Priorities

W Each interrupt source can also be individually programmed to one of the two priority levels by setting or clearing a bit in the
SFR named IP (Interrupt Priority) and IP2. The Following figure shows the IP & IP2 register in SH6883.

W Low-priority interrupt can be interrupted by a high-priority interrupt, but cannot be interrupted by another low-priority
interrupt. A high-priority interrupt can’t be interrupted by any other interrupt source.

H |f two interrupt requests of different priority levels are received simultaneously, the request of higher priority level is
serviced. If interrupt requests the same priority levels are received simultaneously, an internal polling sequence
determines which request is serviced. Thus within each priority level there is a second priority structure determined by the
software polling sequence.

B |n operation, all the interrupt flags are latched into the interrupt control system every machine cycle. The samples are
polled during the following machine cycle. If the flag for an enabled interrupt is set to 1, the interrupt system generates an
LCALL to the appropriate location in Program Memory, unless some other condition blocks an interrupt, such as an
interrupt of equal or higher priority level already in progress.

B The hardware-generated LCALL accesses the contents of the Program Counter pushed onto the stack, and reloads the
PC with the beginning address of the service routine. As previously noted, the service routine for each interrupt begins at a
fixed location.

H Only the Program Counter is automatically pushed onto the stack, not the PSW or any other register. Having only
the PC automatically saved allows the programmer to decide how much time to spend saving other registers.

00B8h IP Initial Value IP2 (Interrupt Priority 2) Register
B7 - Ob - | Reserved
B6 - Ob - Reserved
B5 - Ob - | Reserved
B4 PTCO Ob R/W | Time Capture0 interrupt priority bit
B3 PT1 Ob R/W | Base Timer1 interrupt priority bit
B2 - Ob - | Reserved
B1 PTO Ob R/W | Base TimerO interrupt priority bit
BO PEXTO Ob R/W | External interruptO priority bit

1: high priority, 0: low priority
Reset Source: Hardware reset or USB reset

00B9h P2 Initial Value Interrupt Priority Register
B7 - Ob - Not implemented (always 0)
B6 PFUN Ob R/W | SUSP/OVL interrupt priority bit
B5 PSIE Ob RIW gl(l)i_g_}_(le_rrlljm plrll\?;l)ty bit (NAKTO, NAKRO, NAK1, NAK2, TO_STL,
B4 POUTO Ob R/W | Out0 interrupt priority bit
B3 PINO Ob R/W | INO interrupt priority bit
B2 POTOERR 0Ob R/W | OTOERR interrupt priority bit
B1 POWSTUP Ob R/W | OWSTUP interrupt priority bit
BO PSTUP Ob R/W | Setup interrupt priority bit

1: high priority, 0: low priority
Reset Source: Hardware reset or USB reset
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8.3. Interrupt Flag

00DAH IF Initial Value Interrupt Control Flag
Bit [7:5] - Ob - |Reserved

Time Capture 0 Interrupt flag. Set by hardware when the eight bits are
received or end condition is detected. Cleared by hardware when interrupt

Bit4 TCO 0b RIW is processed. Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset
Base Timer 1 Interrupt flag. Set by hardware when the Base timer1
Bit 3 T Ob RIW overflow is detected. Cleared by hardware when interrupt is processed.

Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset

Bit 2 - 0b - | Reserved

Base Timer 0O Interrupt flag. Set by hardware when the Base Timer0
overflow is detected. Cleared by hardware when interrupt is processed.

Bit 1 0 Ob RIW Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset
External Interrupt O flag. Set by hardware when the P46 falling edge
Bit 0 EXTO Ob RIW S|g.naI“|s"detected. C!eaEef’j by hardware when interrupt is processed.
Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset
00DBH IF2 Initial Value Interrupt Control Flag
Bit 7 - Ob - | Reserved
FUN Interrupt flag. Set by hardware when an invalid program ROM address
Bit 6 FUN Ob RW |18 dete_cted or the idle time of US_B bus large then_5nls."CIeared by hardware
when interrupt is processed. Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset
When OUTO, INO, IN1 or IN2 is responded by a NAK, responds ACK to IN1,
Bit 5 SIE Ob RIW IN2 or responds STALL to INO or OUTO tokens, SIE will be set. Cleared by

hardware when interrupt is processed. Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset

When OUT token for endpoint 0 is done, it will set the OUTO flag. Cleared by
Bit 4 ouTo Ob R/W | hardware when interrupt is processed. Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset

When IN token for endpoint 0 is done, it will set the INO flag. Cleared by
Bit 3 INO Ob R/W | hardware when interrupt is processed. Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset

When an Out token with wrong data sequence is received, OTOERR will be
set 1. Cleared by hardware when interrupt is processed. Write “0” to clear,
write “1” no effect.

Reset Source: Hardware reset or USB reset

When a receiving setup token overwrites the existing data in FIFO, RO_OW
will set 1. After the overwriting setup packet is received and a following IN or
Bit 1 OWSTUP Ob R/W | OUT token happens, OWSTUP is set. Cleared by hardware when interrupt is
processed. Write “0” to clear, write “1” no effect.

Reset Source: Hardware reset or USB reset

When a SETUP TOKEN for endpoint O is done, it will set the STUP flag.
Cleared by hardware when interrupt is processed. Write “0” to clear, write “1”
no effect.

Reset Source: Hardware reset or USB reset

Bit 2 OTOERR Ob R/W

Bit 0 STUP Ob R/W
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00DEH IRQFG | Initial Value Interrupt Control Flag
When IN token for endpoint 2 is done, it will set the IN2 flag.
Bit 7 IN2 Ob R/W' | Write “0” to clear, write “1” no effect.

Reset Source: Hardware reset or USB reset

When IN token for endpoint 1 is done, it will set the IN1 flag.
Bit 6 IN1 0Ob R/W | Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset

When SH6883 responds STALL to OUTO tokens, RO_STL will be set.
Bit 5 ROSTL Ob R/W | Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset

When SH6883 responds STALL to INO tokens, TO_STL will be set.
Bit 4 TOSTL 0b R/W | Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset

When IN2 is responded by a NAK, NAK2 will be set.
Bit 3 NAK2 Ob R/W | Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset

When IN1 is responded by a NAK, NAK1 will be set.
Bit 2 NAK1 Ob R/W | Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset

When OUTO is responded by a NAK, NAKRO will be set.
Bit 1 NAKRO Ob R/W | Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset

When INO is responded by a NAK, NAKTO will be set.
Bit 0 NAKTO 0Ob R/W | Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset

00DFH IRQFG2 |Initial Value Interrupt Control Flag
Bit 7 - Ob - Reserved
Bit 6 - Ob - Reserved
Bit 5 - 0b - Reserved
Bit 4 - Ob - Reserved
Bit 3 - 0b - Reserved
When USB SIE detects a bus idle state (J state > 5ms), its sets the SUSP
Bit 2 SUSP 0b R/W | Flag. Write “0” to clear, write “1” no effect

Reset Source: Hardware reset or USB reset

OVL Interrupt 1 flag. Set by hardware when an invalid program ROM

Bit 1 OVL 0Ob R/W | address is detected. Write “0” to clear, write “1” no effect.
Reset Source: Hardware reset or USB reset
Bit 0 - 0b - Reserved
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9. Base Timer

B The Timer-x is an 8-bit counter with a programmable clock source selection and the value of Base Timer-x counter can be
read out any time.

B The Base Timer-x can be enabled/disabled by the CPU. After reset, the Base Timer-x is disabled and cleared.

B The Base Timer-x can be preset by writing a preset value to BTx register at any time. When the Base Timer-x is enabled,
the Base Timer-x starts counting from the preset value to FFH and when the values reaches 0O0H, it generates a Base
Timer-x interrupt if the Base Timer-x interrupt is enabled. When it reaches 00H, the Base Timer-x will auto-load the value
in BTx register and begin counting.

B The Base Timer-x can be enabled by writing a “1” to “ENBTX” in the BTCON (Base Timer Control) register. The ENBTx is
level trigger. If any value is written to BTx register when it is counting, Base Timer-x will reload that value immediately and
continue counting from that written value. Every time ENBTXx goes rising, the counter begins to count from the preset value
in BTx register.

W The input clock source of Base Timer-x is controlled by the BTxM[2:0] register. The following table shows 8 ranges of the
Base Timer-x. For counting accuracy, please set the Base Timer-x register first, then preset the BTxM[2:0] register, last,
enable the Base Timer-x.

00D2H BTO Initial Value Base Timer-0 Control Register
e ) Base Timer-0 register

Bit [7:0] BTO [7:0] 00h RIW Reset Source: Hardware reset or USB reset

00D3H BT1 Initial Value Base Timer-1 Control Register

Bit[7:0] | BT1[7:0] 00h R/ | Base Timer-1 register

Reset Source: Hardware reset or USB reset

00D4H BTCON | Initial Value Base Timer Control Register
0: Disable Base Timer-1
Bit 7 ENBT1 Ob R/W | 1: Enable Base Timer-1

Reset Source: Hardware reset or USB reset

Base Timer-1 clock source
000: FBT/2°

001: FeT/2'

010: FBT/22

011: FB1/2®

Bit [6:4] | BT1M [2:0] 000b R/W | 100: FBT/2*

101: FB1/2°

110: FB1/2°

111: Fe1/2’

FBT = Fsys/6

Reset Source: Hardware reset or USB reset

0: Disable Base Timer-0
Bit 3 ENBTO Ob R/W | 1: Enable Base Timer-0
Reset Source: Hardware reset or USB reset

Base Timer-0 clock source
000: FB1/2°

001: FeT/2'

010: FBT/22

011: FB1/2®

Bit [2:0] | BTOM [2:0] 000b R/W | 100: F1/2*

101: FBT/2°

110: FB1/2°

111: FB1/2’

FBT = Fsys/6

Reset Source: Hardware reset or USB reset
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10. Time Capture 0

SH6883 provide one set of Time Capture I/O pins, TCO, the Time Capture input provides both rising and falling edge 8 bits
time register. A PreScalar allow TCAPO to select 8 types of time capture tick size (From 2us to 16us)

500KHz Clock Source

>0RNz lock Source |

TCOTS[2:0]

PreScaler

TC_CLREN

Y

TC_OVLEN

Yy

TCO input pin

Rising-
edge
detector

Free-Run_Counter0

TCO_OVL
= -

Yy

?—

Falling-
edge

TCAP 0
Rising-edge Buffer

vy

TCAP 0
Falling-edge Buffer

-

detector

TCOF_FULL/TCOR_FULL

TCOF_INT/TCOR_INT

-

ETCO

Edge Requset

Yvy

TCAPO Interrupt Request
>

FIG. 10-1 function Block Diagram of Time Capture Function TCAPO

00CBH TCAPOR | Initial Value Time Capture 0 Rising-edge Register
e . Time Capture 0 Rising-edge data register.
Bit [7:0] [TCAPOR[7:0] 00h R Reset Source: Hardware reset or USB reset
00CCH TCAPOF | Initial Value Time Capture 0 Falling-edge Register
o . Time Capture 0 Falling-edge data register.
Bit[7:0] |TCAPOF [7:0] 00h R Reset Source: Hardware reset or USB reset
00C8H TCSTU | Initial Value Time Capture Status register
Bit [7:5] - 000b - | Reserved
Time Capture 0 (TCAPO) Over Flow flag.
TCO_OVL event will active If TC_CLREN =1 & TC_OVLEN = 1 and the
. data width on TCO pad is longer then TCAPO free-run counter.
Bit4 TCO_OVL Ob RIW TCAPO free-run counter will count continuously. Write ‘0’ to clear TCO_OVL
flag, write ‘1’ no effect.
Reset Source: Hardware reset or USB reset
Bit [3:2] - 00b - Reserved
Time Capture 0 Falling Edge Register (TCAPOF) Full flag.
When TCO pin get a falling-edge, TCAPO free-run counter value will be
Bit1 |TCOF_FULL Ob R | load into TCAPOF and TCOF_FULL bit will be set to “1” also.
This bit will be clear by hardware when firmware read a byte from TCAPOF.
Reset Source: Hardware reset or USB reset
Time Capture 0 Rising Edge Register (TCAPOR) Full flag.
When TCO pin get a rising-edge, TCAPO free-run counter value will be
Bit0 |TCOR_FULL Ob R | load into TCAPOR and TCOR_FULL bit will be set to “1” also.
This bit will be clear by hardware when firmware read a byte from TCAPOR.
Reset Source: Hardware reset or USB reset
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00C9H TCCON | Initial Value Time Capture Control Register
Bit [7:6] - 00b - | Reserved
Enable force clear TCAPO free-run counter control bit
0: TCAPO free-run counter is continued.
. 1: Enable force clear TCAPO free-run counter function.
Bit 5 TC_CLREN 0b RIW When force clear function enable, TCAPO free-run counter is clear when a
rising or falling edge is detected on TCO pad.
Reset Source: Hardware reset or USB reset
Enable TCO_OVL event function
0: Disable TCO_OVL event.
. 1: Enable TCO_OVL event.
Bit 4 TC_OVLEN Ob RIW User can set both TC_CLREN and TC_OVLEN to detect the over-run
event of TCAPO free-run counter.
Reset Source: Hardware reset or USB reset
Bit [3:2] - 00b - | Reserved
Enable Time Capture 0 falling-edge interrupt request.
Bit 1 TCOF_INT Ob RIW When ETCO =1 & TCOF_INT = 1, the falling-edge on TCO pad will cause
an ETCO IRQ.
Reset Source: Hardware reset or USB reset
Enable Time Capture 0 rising-edge interrupt request.
Bt 0 TCOR INT Ob RIW When ETCO = 1 & TCOR_INT = 1, the rising-edge on TCO pad will cause
- an ETCO IRQ.
Reset Source: Hardware reset or USB reset
00CAH | TCSCALE | Initial Value Time Capture Input Clock Scale Register
Bit [7:4] - 0000b - Reserved
Bit 3 - 0b - Reserved
Time Capture 0 free-run timer scale control
000: Select 2us time scale for TCAPO free-run counter base timer
001: Select 4us time scale for TCAPO free-run counter base timer
010: Select 6us time scale for TCAPO free-run counter base timer
Bit [2:0] | TCOTS[2:0] 000b RIW 011: Select 8us time scale for TCAPO free-run counter base timer

100: Select 10us time scale for TCAPO free-run counter base timer
101: Select 12us time scale for TCAPO free-run counter base timer
110: Select 14us time scale for TCAPO free-run counter base timer
111: Select 16us time scale for TCAPO free-run counter base timer
Reset Source: Hardware reset or USB reset
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Following figures show how Time Capture function works on TCO input signal with different H/W setting condition

TC_CLREN=0,EA=1,ETCO =1,
TCOF_INT = 0, TCOR_INT = 1
TCO Input } } t |
A N !
TCAPOR Register XX X\"/ D3 X DF X EC
b i 1
[ i |
XX o X\i/; D9 : X E6 !
s H i 1 1
F i 7 ]
i ; / j
; i 7k 7 1
/ ; ! ;
i ; / /
; ; /
/
I

TCAPOF Register
TCOR_FULL |(
\ / |
: - a
] / !
H 4 /

i
i
i
/

1

!
(F/W read TCAPOR & TCAPOF register)

—1

TCOF_FULL

Jt P

ETCO IRQ
(F/W read TCAPOR & TCAPOF register)
FIG. 10-2 Timing Diagram of TCO #1

TC_CLREN=0,EA=1,ETCO0=1,
TCOF_INT =1, TCOR_INT =1

TCO Input } }.e\\ f
‘\“ \\ \‘\‘ \\ \\‘
R R
. . - :
X EC

‘l \\
sz e R
Counter | 1
Vo i
TCAPOR Register XX X\'/,: D3 X DF
."I H P! : ! i
TCAPOF Register XX i i D9 [ E6
i i i i !
T ] i / i
TCOR_FULL ! |< i ; / |
H \ 1 1 I H II
i p P / / /
] ' e { ! /
TCOF_FULL i ; H |( i / i
7 ] ; ! / /
/ ,,’ U E - U \4
ETCO IRQ ﬁ i ﬁ [ ﬁ [
(F/W read TCAPOR) (F/W read TCAPOF)

FIG. 10-3 Timing Diagram of TCO #2

30



SH6883

TC_CLREN=1,TC_OVLEN=0
TCOF_INT =0, TCOR_INT =1, EA=1,ETC0 =1,
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FIG.10-4 Timing Diagram of TCO #3
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FIG. 10-5 Timing Diagram of TCO #4
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11. USB Control Register

11.1. DADDR, USB Device Address Register

00F2H DADDR | Initial Value Device Address Register
Bit 7 - 0B - Reserved
DADDR USB Device address
Bit [6:0] . 0000000B | R/W | Reset Source: Hardware reset (External reset, Power-on reset and
[6:0]
Low-Voltage reset) or USB reset
11.2. DFC, USB Feature Control Register

00F3H

DFC

Initial Value

Device Feature Control Register

Bit 7

PULL_UP

0B

R/W

Internal 1.5K ohm pull up resistor On/Off control

0: Disable internal USB D- pad 1.5K ohm pull-up resistor

1: Enable internal USB D- pad 1.5K ohm pull-up resistor

This F/W controlled function will be mask and is controlled by H/W if USB
Mode was enabled (USB_CON = 1)

Reset Source: Hardware reset

Bit 6

USB_CON

0B

R/W

0: Enable GPIO Mode
1: Enable USB Mode
Reset Source: Hardware reset

Bit 5

FW_K

0B

R/W

0: FW stops issuing K-state on USB bus
1: FW starts to issue K-state on USB bus
Reset Source: Hardware reset or USB reset

Bit 4

RSU_SEL

0B

R/W

0: Enable HW to response RESUME by issuing K-state
1: Disable HW to response RESUME by issuing K-state
Reset Source: Hardware reset or USB reset

Bit 3

USBEN

0B

R/W

After power on, USBEN is reset to 0. USBEN will be set to 1 after HOST
issues USB reset and then the device starts to respond USB commands.
This bit can be also read and written by F/W.

0: Disable USB functions

1: Enable USB functions

Reset Source: Hardware reset

Bit 2

UISEL

0B

R/W

0: SIE receives data from comparator (Differential mode receiver)
1: SIE receives data from VDM detector (Single ended mode)
Reset Source: Hardware reset

Bit 1

ERWUP

0B

R/W

Remote Wake Up Enable Bit,

0: Disable remote wake-up

1: Enable remote wake-up

ERWUP can be returned by SETUP command - GetStatus () to a device
ERWUP can be set by SETUP command - ClearFeature
(DEVICE_REMOTE_WAKEUP) and SetFeature
(DEVICE_REMOTE_WAKEUP). For remote wake-up function,

H/W designer and F/W programmer must follow the below notes.
Remote wake bit in DFC register can only be set/reset by HOST.

Reset Source: Hardware reset or USB reset

Bit 0

VPCON

1B

R/W

USB Virtual Plug-off Control

0: Perform USB plug-in only if the device is disconnected
1: Perform USB pseudo plug-off

Reset Source: Hardware reset
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11.3. TXDATx, USB Transmit FIFO Data Register, x = 0/1/2 for Endpoint 0/1/2. The byte count of the transmitted data must
be equal to or less than 8.

00EAH TXDATO | Initial Value USB TX FIFO 0 Data Register
Bit [7:0] T)EES‘]TO XXH w ;fsnestrgtozlrig:ono reset source
00E2H TXDAT1 |Initial Value USB TX FIFO 1 Data Register
Bit [7:0] -I—);7D'€)‘]T1 XXH w E::estrgtcﬂrig:1no reset source
00ES5H TXDAT2 | Initial Value USB TX FIFO 2 Data Register
Bit [7:0] T)%):S]TZ XXH w ;fsnestrggzlrig:zno reset source

11.4. TXCNTx, USB F
corresponding bytes count to th

IFO Transmit Bytes Count Register, x =
is register after writing data to the TXDATXx.

0/1/2 for Endpoint 0/1/2. The firmware writes the

00EBH TXCNTO | Initial Value USB TX FIFO 0 Bytes Count Register
Bit [7:4] - 0000B - Reserved
Bit [3:0] TXQNTO XXXXB W TXFIFOO Tra.nsmlt Bytes Count
[3:0] Reset Source: no reset source
00E3H TXCNT1 | Initial Value USB TX FIFO 1 Bytes Count Register
Bit [7:4] - 0000B - Reserved
Bit [3:0] TXC_NT1 XXXXB W TXFIFO 1 Tra.nsm|t Bytes Count
[3:0] Reset Source: no reset source
00E6H TXCNT2 (| Initial Value USB TX FIFO 2 Bytes Count Register
Bit [7:4] - 000oB - Reserved
Bit [3:0] TXQNT2 XXXXB W TXFIFO 2 Tra.nsmit Bytes Count
[3:0] Reset Source: no reset source
11.5. TXFLGx, USB Transmit FIFO Flag/Control Register, x = 0/1/2 for Endpoint 0/1/2.
00ECH TXFLGO | Initial Value USB TX FIFO 0 Flag/Control Register
Bit [7:2] - 000000B - | Reserved
Pipe 0 stall bit.
0: SIE responds ACK, NAK or not respond to pipe O IN token
Bit 1 STLTO 0 R/W | 1: STLTO bit is used to stall the pipe 0 IN token. SIE will respond STALL to
pipe O IN token as long as STLTO bit is set
Reset source: Hardware reset or USB reset
TXDATO FIFO full status bit. F/W writes “1” to set H/W FIFO pointer.
Clear to “0” by H/W after receiving ACK from host.
Bit 0 TOFULL 0 R/W | 0: empty
1: full

Reset Source: Hardware reset or USB reset
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00E4H

TXFLG1

Initial Value

USB TX FIFO 1 Flag/Control Register

Bit [7:4]

0000B

Reserved

Bit 3

T1EPE

Ob

R/W

This bit is used to enable/disable the endpoint 1.

1: Enable endpoint 1

0: Disable, the corresponding endpoint does not respond to a valid IN Token
Reset source: Hardware reset or USB reset

Bit 2

T1SEQC

Ob

The data sequence of each transmitted data packet is controlled by
hardware and is toggled after receiving ACK from host. The F/W can
reset the data sequence by writing “1” to T1SEQC for resetting the next
transmitting data sequence on endpoint 1. Write “0” to no effect.

Read this bit will always get value with “0”

Reset source: Hardware reset or USB reset

Bit 1

STLT1

Ob

R/W

Pipe 1 stall bit, this bit is used to stall the pipe 1. STL1 is set by SETUP

command - SetFeature (ENDPOINT_HALT) and STL1 is reset by SETUP

command - ClearFeature (ENDPOINT_HALT).

0: responds ACK, NAK or not respond to IN1

1: STLT1 bit is used to stall the pipe 1 IN token. SIE will respond STALL to
Host IN token as long as STLT1 bit is set

Reset source: Hardware reset or USB reset

Bit 0

T1FULL

Ob

R/W

TXDAT1 FIFO full status bit. F/W writes “1” to set H/W FIFO pointer.
Clear to “0” by H/W after receiving ACK form host.

0: Empty

1: Full

Reset Source: Hardware reset, USB reset

00E7H

TXFLG2

Initial Value

USB TX FIFO 2 Flag/Control Register

Bit [7:4]

0000B

Reserved

Bit 3

T2EPE

Ob

R/W

This bit is used to enable the endpoint 2.

1: Enable endpoint 2

0: Disable, the corresponding endpoint does not respond to a valid IN Token
Reset source: Hardware reset or USB reset

Bit 2

T2SEQC

Ob

The data sequence of each transmitted data packet is controlled by
hardware and is toggled after receiving ACK from host. The F/W can
reset the data sequence by writing “1” to T2SEQC for resetting the next
transmitting data sequence on endpoint 2. Write “0” to no effect.

Read this bit will always get value with “0”

Reset source: Hardware reset or USB reset

Bit 1

STLT2

Ob

R/W

Pipe 2 stall bit, this bit is used to stall the pipe 2. STL2 is set by SETUP

command - SetFeature (ENDPOINT_HALT) and STL2 is reset by SETUP

command - ClearFeature (ENDPOINT_HALT).

0: responds ACK, NAK or not respond to IN2

1: STLT2 bit is used to stall the pipe 2 IN token. SIE will respond STALL to
Host IN token as long as STLT2 bit is set

Reset source: Hardware reset or USB reset

Bit 0

T2FULL

Ob

R/W

TXDAT 2 FIFO full status bit. F/W writes “1” to set H/W FIFO pointer.
Clear to “0” by H/W after receiving ACK form host.

0: Empty

1: Full

Reset Source: Hardware reset or USB reset
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The TX FIFO operational model refers to FIG. 11-1.

In the following, the related F/W procedures and H/W actions are described.

(1) After Hardware Reset or USB Reset, the TxFULL bit in TXFLGx will reset to 0 to announce no data in FIFOs (x = 0/1/2).
(2) F/W writes up to n bytes of data to the TXDATx FIFO. (n = 0-8)

(3) F/W writes data byte count to the corresponding TXCNTXx register.

(4) F/W sets the TxFULL bit.

(5) SIE issues data from the corresponding FIFO byte-by-byte after SIE receives a valid corresponding IN transaction.
(6) SIE waits the ACK.

(7) After SIE receives ACK package successively, the TxFULL bit is then reset to 0 by H/W. If SIE don‘t receive ACK,
TxFULL is on its original status.

Hardware Reset or
USB Reset

set TXDATx = NULL

set TxFULL =0
Firmware Process YES Firmware Process note:
vl :y{:sd::z t The F/W must check the corresponding
set TXFULL = 1 TxFULL bit which is empty at first when it

wants to write up data to the TXDATx FIFO.

NO——————————— P

B Hardware
B Firmware

Receives ACK
from HOST ?

FIG. 11-1 TX FIFO Operating Model (for a valid IN Transaction)

11.6. RXDATO, USB Receive FIFO Data Register for Endpoint 0.SIE writes data to the RXDATO FIFO for Endpoint 0. CPU
read data from the RXDATO for Endpoint 0. The operational model refers to FIG 9-2.

00EDH RXDATO | Initial Value USB RX FIFO 0 Data Register
o RXDATO RX FIFO Data Register for Endpoint 0
Bit [7:0] [7:0] XXH R Reset Source: no reset source

11.7. RXCNTO0, USB Received FIFO bytes count register for Endpoint 0. SIE writes the corresponding bytes count to this
register after writing data to the RXDATO.

00EEH RXCNTO (| Initial Value USB RX FIFO 0 Bytes Count Register
Bit [7:4] - 0000B - Reserved

o RXCNTO RX FIFO bytes count register for Endpoint 0
Bit [3:0] [3:0] XXXXB w Reset Source: no reset source
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11.8. RXFLGO, USB Receive FIFO Flag/Control Register for Endpoint 0.

00EFH

RXFLGO

Initial Value

USB RX FIFO Flag/Control Register

Bit [7:6]

00B

Reserved

Bit 5

RXERR

0B

R/W

Receiving error on pipe 0. When device receives a DATA packet with CRC
or bit stuffing errors, this bit is set. Write “0” to clear, Write “1” no effect.
Reset Source: Hardware reset or USB reset

Bit 4

RO_OW

0B

This bit is set as long as receiving FIFO is corrupted by setup token
Reset Source: Hardware reset or USB reset

Bit 3

ROSEQ

0B

The data toggle bit of receiving transaction on pipe 0. This bit is updated
by hardware as long as pipe 0 receives a setup or out transaction.
Reset Source: Hardware reset or USB reset

Bit 2

OUTOENB

0B

R/W

0: The device will receive the data of OUTO packet when RX FIFO 0 is
empty and respond ACK if no bit stuffing error or CRC error.

1: SH6883 will respond OUTO token with NAK.

Reset Source: Hardware reset or USB reset

Bit 1

STLRO

0B

R/W

Pipe 0 stall bits. STLRO bit is used to stall the pipe 0 OUT token.
0: responds ACK, NAK or not respond to OUT token.

1: SIE will respond STALL to HOST OUT token.

Reset Source: Hardware reset or USB reset

Bit 0

ROFULL

0B

R/W

RXDATO FIFO full bit. Set to “1” by H/W when the RX FIFO 0 fill with valid
data.

0: Empty.

1: Full.

Write “0” to clear, Write “1” no effect.

Reset Source: Hardware reset or USB reset

11.9. CRWCON, EPO Control Read/Write Function Control Register

00E9H | CRWCON | Initial Value EPO Control Read/Write Setup Register
Bit [7:3] - 00000B - Reserved
Select “Valid OUTO Token” for “STLCR” as Data 1 or Data 0/1.
sz | orsea | o || % VAIS OUTOTOMer e boh OUT ek win Dot 11 e
Reset Source: Hardware reset, USB reset, SETUP
1: Enable H/W set “STLRO” and “STLTO0” bits when a “valid OUTO token”
Bit 1 STLCR 0B |Rw | \was Processed
Reset Source: Hardware reset, USB reset, SETUP
1: Enable H/W set “STLTO0” and “STLRO” bits when a “valid INO token” was
Bit 0 STLCW 0B RW |, Brigng:gd
Reset Source: Hardware reset, USB reset, SETUP
CRSEQ|STLCR|STLCW Valid OUTO0 Data 0 Valid OUTO Data 1 Valid INO Token Note
0 0 0 STLTO =0 & STLRO = xx STLTO0 =0 & STLRO = xx STLTO = xx & STLRO =0
1 0 0 STLTO =0 & STLRO = xx STLTO0 =0 & STLRO = xx STLTO =xx & STLRO =0
0 1 0 STLTO =1 & STLRO =1 STLTO=1 & STLRO =1 STLTO =xx & STLRO =0
1 1 0 STLTO = xx & STLRO = xx STLTO=1 & STLRO =1 STLTO =xx & STLRO =0
0 0 1 STLTO =0 & STLRO = xx STLTO =0 & STLRO = xx STLTO =1 & STLRO =1
1 0 1 STLTO = 0 & TLRO = xx STLTO =0 & STLRO = xx STLTO=1 & STLRO =1
0 1 1 STLTO =1 & STLRO =1 STLTO =1 & STLRO =1 STLTO =1 & STLRO =1 llegal
1 1 1 STLTO = xx & STLRO = xx STLTO=1 & STLRO =1 STLTO =1 & STLRO =1 llegal

Note1: xx means unchanged
Note2: Set the control register in the illegal condition will result in abnormal state under EPO Control Read/Write Transfer
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The RX FIFO operational model refers to FIG. 11-2.

In the following, the related F/W procedures and H/W actions are described.

(1) After Hardware Reset or USB Reset, the ROFULL bit in RXFLGO will reset to 0 to announce no data in RXDATO FIFO.
(2) SIE receives data (a valid SETUP Transaction or a valid OUT Transaction) byte-by-byte from USB transceiver.

(3) SIE issues ACK.

(4) A SETUP or OUT IRQ occurs and H/W writes data and bytes count to the RXDATO and RXCNTO registers.

(5) H/W sets the ROFULL bit to “1”.

(6) After F/W read data from RXDATO FIFO, F/W has to set the ROFULL bit to “0”.

Hardware Reset or
USB Reset

set RXDATO = NULL

<
A

set ROFULL =0

A valid SETUP or
OUT transaction IRQ ?

set RXDATO = RX data
set RXCNT = bytes count YES
set ROFULL =1

Firmware Process
Read RXDATO FIFO
set ROFULL =0

B Hardware
B Firmware

FIG.11-2 RXFIFO Operation Model
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Absolute Maximum Rating*

B DC Supply Voltage . . ................ -0.3V to +7.0V
B |Input/Output Voltage . . . . .. .. GND - 0.2V to Vbp + 0.2V
W Operating Ambient Temperature .. ........ 0°C to 70°C
W Storage Temperature . . . ............ -55°C to +125°C
B Operating Voltage (VDD) . .. .......... +4.4V to +5.25V

*Comments

Stresses above those listed under "Absolute Maximum
Rating" may cause permanent damage to the device.
These are stress ratings only. Functional operation of this
device at these or any other conditions above those
indicated in the operational sections of this specification is
not implied and exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

DC Electrical Characteristics (Vbb = 5V, GND = 0V, TA = 25°C, fosc = 6MHz, unless otherwise noted)

Symbol Parameters | Min. |Typ. |Max.| Unit | Conditions
Main Power
Vbb |Operating Voltage 4.4 5 [5625]| V
lor1  |Operating Current 1 (fsys = 6Mhz) 10 | mA | No load (fosc = 6Mhz)
lioLe2 (ldle mode Current 6 mA | No Load (Enable Wake-up timer)
Ipp1  [Power down Current 200 | vA ?é?slég?:{/\:gkz?%etriﬁZ\I‘A,IIL\TIS?DeisabIe)
3.3V Regulator
V33 [3.3V Regulator Voltage | 303336 v |vbp=44v-525V,lo=20mA (max)
GPIO and LED Port
VoH1 |Output High Voltage Port0 2.4 V [loH1 = -50pA (min.)
VoH2 [Output High Voltage Port1 24 V | loH2 = -50pA (min.)
VoH3 [Output High Voltage Port2 24 V | loH3 = -50pA (min.)
VoH4 [Output High Voltage Port3 24 V | loH4 = -50pA (min.)
VoHs [Output High Voltage Port4[2:0] 24 V | loH5 = -50pA (min.)
VoHs E\wrﬁf L"J'gg_\ggagf 50“4[6:5] 24 V| loHs = -0.8mA (min.)
VoL1 |Output Low Voltage Port0 04 | V [loL1=4mA (min.)
VorL2 |Output Low Voltage Port1 04 | V |loL2=4mA (min.)
VoL3 |Output Low Voltage Port2 04 | V [loL3=4mA (min.)
Vo4 |Output Low Voltage Port3[5:0] 04 | V |loLsa=5mA (min.)
VoLs 83%: l';g"svéll_‘;”ig(g Port3[7:6] 04 | V |loLs=5mA (min.)
VoLe ma%f l';g"svgl_‘;”igf) Port3[7:6] 1.0 12| v |loLe=20mA (Typ.) (Blue)
VoL7 |Output Low Voltage Port4[2:0] 26 3.2 | V |loL7=12mA (Typ.) (LED)
VoLs 85:]‘2:: b%"éi’ggalj’i ';‘)’”4[6:5] 04 | V |VoLs=8mA (min.)
RRsT |RSTB internal pull-up resistor 30 | 55 | 80 [Kohm|@ Ov
el e v
VSTIL Schmitt Trigger Input Low Voltage 1
(P02, P03, P15, P16, P45 and P46)
VIH Input High Voltage 2 \%
ViL Input Low Voltage 08 | V
Reset
VLT(LVR) |LVR Lower Threshold Voltage for 3.3V Input 2.3 \%
VUT(RSTB) [Upper Threshold Voltage for external reset 2 \%
VLT(RSTB) |Lower Threshold Voltage for external reset 0.8 \
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AC Electrical Characteristics (Vbb = 5V, GND = 0V, TA = 25°C, fosc = 6MHz, unless otherwise noted)

Symbol Parameters | Min. |Typ. |Max.| Unit | Conditions
Oscillator
fosc1 | Oscillator Frequency 6 MHz gggﬁggtg:‘ external 6Mhz Ceramic
tsys [ 1/fsys 166 ns
tstart-up | Oscillator Start-up Time 200 us Sﬁiﬁgf;;?;i?}:g;gﬁhg:g:nii?ends
fring Ring Oscillator Frequency 32 KHz
tring 1/fring 31.25 Us
trRingst | Ring Oscillator Start-up Interval 200 us
Reset
tpw(RsTB) | RESETB Input Low Pulse Width | [ 2°] |tsvs|tsys=6MHz
GPIO
tPw(exto) | Noise cancellation for ExTO tsys |fsys = 6MHz (0.67us)
tPw(sbA) | Noise cancellation for P15/TCO 22 | tsys |fsys = 6MHz (0.67us)
toaT | DAT and CLK slew rate 26 | 22 | us [500pF load

USB DC/AC Specifications

B Please refer to the UNIVERSAL SERIAL BUS specification Version 1.1 Chapter 7.

B Some items are listed in the following table.

M |n addition, the crossover point voltage should meet the following specifications.

Symbol Parameters Min. | Typ. | Max. | Unit Conditions
VIHUsB) | Input High Voltage (Driven) 2.0 - - V | DM, DP

ViHz(uUsB) | Input High Voltage (Floating) 2.7 - 36 | V |DM,DP

Vioss) | Input Low Voltage - - 0.8 | V | DM, DP

VbiusB) | Differential Input Sensitivity 0.2 - - V | DM, DP (|VpbP - VDM|)
VemusB) | Differential Common Mode Range 0.8 - 2.5 V | DM, DP (Includes VbI Range)
VoL(usB) | Output Low Voltage 0.0 - 03| VvV |DM,DP

VoH(usB) [ Output High Voltage (Drive) 2.8 - 36 | V |DM,DP
Vcrs(usB)| Output Crossover Voltage 1.3 - 2.0 V | DP, DM, VbD = 4.4V - 5.25V
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Application Circuit

Vee
Optional (depend on application)
Vee 4 ——¢ T
0.1uF 10 4F L0AWF
. SH6883 ool T T T
P01 =
P02 I¢
LEDO
P03 AN
ot Scroll Lock
P05
LED1 i¢
ggg Num Lock N
P10
Pi1 LED2 ¢
P12 Caps Lock
P13
pi4 -
P16 T 01 uF
P17 =
P30
P31 O T e coramic
P32 Resonator
0sco [T Ovtersl (epens n apcatin)
T
P20 T T to PC
P21 J_- J_- °
P22 vop N N
P23 W
- I I
P26 vep = =
P27 _;L-
|_ J_4.7HF
P20 P21 P22 P23 P24 P25 P26 P27
#
E F3 D F4 c K133 | F2 3
P00
% $
R T F G v B 5 2
PO1
A &
U Y J H M N 6 7
; = " " P02
I 1 K F6 . K56 M 8 po3
o F7 L Bass+ APP F8 s(a
- P04
+ Enter Scan
(Num) [ K107 | (\um) T Next <«— [ Home | End PoS
9 6 3 . * - Page Page
PgUp — | Pgbn [ Del [ (Num) | (Num) [ Up Down_  pog
5 2 0 /
? (Num) ¢ Ins (Num) - Insert Sleep Po7
7 4 1 Num Power
Home < End Space Lock l Delete Down P10
Wake _Qhi . Scan Play/
Up L-Shift | R-Shift Previous | StoP Pause Mute | Volume+
Back \ P11
K14 Space \(K29) F11 Enter F12 F9 F10
N i : - I 2 — ) P12
[ ; ' \(K42) / - 0
Scroll Bass- 000 L-Alt Euro R-Alt Print P13
Lock ass . Key X Treble+| goreen P14
Power Wake
Pause 00 Sleep R-Ctrl L-Ctrl F5
S WWW | www = F1s
. Bass www
Volume- | L-WIN | Email Search | Home Boost | Backward P16
www X WWW | www www
Kor_L  JForward | RWin [ ‘stop | Refresh | Favorite Kor R P17
|« ~ !
Q M| A Esc z | K131 : 1
Caps @ P30
w Lock S K45 X K132 F1 > P31
Treble- g:lg:; Calculator | comiter P32

Windows 2000 Compatible Keyboard (For reference only)
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Ordering Information

Part No. Package
SH68830 20 SSOP
SH6883P 48 LQFP
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Package Information

SSOP-20L Outline Dimensions unit: mm/inches
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LQFP-48L Outline Dimensions
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Bonding Diagram

VDM

o o o
o (%] o
> > >

0osco

Vbp
VoD
LED2

X XX KK K XX
B g | [

|5 2|

e X SH6883 X ||

3| (0.0 Mo |

PonaLzor % X\ ’

"l X | e

- 10 5 (I I % P

EEEERzaaa a

1826.55 um
Pad Location unit: 4 m

Pad NO. | Pad Name X Y 48LQFP || Pad NO. | Pad Name X Y 48LQFP

1 XP46 -814 718.74 1 23 XP14 509.78 | -822.48 24
2 XP30 -814 605.19 2 24 XP15 814 -706.09 26
3 XP31 -814 491.64 3 25 XP16 814 -586.09 27
4 XP32 -814 378.09 4 26 XP17 814 -466.09 28
5 XP33 -814 264.54 5 27 XP20 814 -346.09 29
6 XP34 -814 150.99 6 28 XP21 814 -226.09 30
7 XP35 -814 37.44 7 29 XP22 814 -106.09 31
8 XP36 -814 -91.26 8 30 XP23 814 13.91 32
9 XP37 -814 -219.96 9 31 XP24 814 133.91 33
10 RSTB -814 -333.51 10 32 XP25 814 253.91 34
11 XP00 -814 -447.06 11 33 XP26 814 373.91 35
12 XPO1 -814 -560.61 12 34 XP27 814 493.91 36
13 XP02 -814 -674.16 13 35 XP40 814 613.91 37
14 XP03 57022 | -822.48 14 36 XP41 814 733.91 38
15 XP04 -450.22 | -822.48 16 37 XP42 458.03 821.52 39
16 XP05 33022 | -822.48 17 38 VMM:P 330.22 821.52 40
17 XP06 21022 | -822.48 18 39 0SCo 201.77 821.52 42
18 XP07 -90.22 -822.48 19 40 0SCl 88.22 821.52 43
19 XP10 29.78 -822.48 20 41 GND:G -36.78 821.52 44
20 XP11 149.78 | -822.48 21 42 GND:G | -166.78 | 821.52 45
21 XP12 269.78 | -822.48 22 43 VDD:P | -296.78 | 821.52 46
22 XP13 389.78 | -822.48 23 44 XP45 -502.6 821.52 48
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Data Sheet Revision History

Revision No.

History

Date

1.0

Original

May. 2008
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