o STK88C4050
stntek Semiconductor Co., Ltd.

Specification
1. FEATURES

* Operating voltage: 2.5V - 5.5V.
* Maximum CPU operating frequency : 4,194,304Hz at 2.7V.
* Provide X’ td or RC oscillator. Both can run a high speed or dow speed(low power).
RC oscillator can detect internd or externd resster automaticaly.
* /O port.
- 241/0Opins.
- 8o0f 24 pinswith wake up function.
* Fve 12-bit timers.
* Four channels for voice or melody processing.
* Two DACsfor voice or meody playing. Also, interna programming for single DAC
playing.
* One pair of PWM for voice or melody playing.
* Eight interrupt sources :
NMI - Can beWatchdog Timer interrupt
IRQO - Timer Ointerrupt
IRQ1- Timer linterrupt
IRQ2 - Timer 2interrupt
IRQ3 - Timer 3interrupt
IRQ4 - Timer 4 interrupt
IRQ5 - Externd interrupt
IRQ6- Base Timer interrupt
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2. PIN NAME ASSIGNMENT ( Total: 97 pads)

Pin Name

1)

2)

3

4)

5)

6)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)

P10~P17
P20~P27
P30~P37
DAC1

DAC2
PWM1
PWM?2
VCOCAP
RXOSC
XOSC2
RESB

TESTB
VDD
VDD(PWM)
GND1
GND2
GND(PWM)
ROMSEL[L:0]
ROMCSB
ROMEB[3:0]
RADDR[19:14]
XADDR[4:1]
ADDR[15.0]
DATA[7:0]
IRQA
ICE_MOD
RIW
CPUDATA[7:0]
RDY 6502
IRQL

NMIL
CRESB

/O

1/O
I/0
1/O
O
O
O
O
I/O

o —

OO0OO0O0

1/O

1/O
I/0

O O0OO0O0

Function description

8-bit 1/0 pinsfor port 1 with wake-up interrupt
8-hit I/O pinsfor port 2

8-bit 1/0O pinsfor port 3

Current output port

Current output port

Voltage output port

Voltage output port

PLL used.

X’ TAL or Ring osc pad

X' TAL pad

System reset pin; internd pull_high.
Tedt pin; internd pull_high.

Power

Power for PWM module

Ground

Ground

Ground for PWM module

Rom size sdlection.

For externa rom chip enable

For externa rom chip output enable
For externa rom address

For externa rom address
Externd rom and CPU address
Datafrom externa rom

Low can deriveto 7 IRQ vectors.
High can be ICE mode used.
Internal or externd CPU riw
Interna or externd CPU data
Internal CPU RDY

Internd CPU IRQ

Internal CPU NMI

Internal CPU RESETB
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33) CPUCLK O Internal CPU clock input.
34) PGMB I For programming EPROM or FLASH_ROM.
32) XR I X’ td or Ring osc sdlection.

3. ADDRESS ARRANGEMENT

1) RAM (\max. 192 bytes)
0000-00BF for data storage.
0100-01BF for stack and data area.. This areais overlapped with 0000-00BF.

2) ROM
ROMSEL[1:0] to select rom Szetype:
ROMSEL[1:0]=11 -> Max. canimplement 32Meg bits by 8Meg x 4
ROMSEL[1:0]=10 -> Max. canimplement 16Meg bitsby 4Meg x 4
ROMSEL[1:0]=01 -> Max. canimplement 8Meg bits by 2Meg x 4
ROMSEL[1:0]=00 -> Max. canimplement 4Meg bitsby 1Meg x 4
Max. 32Meg hits for program and speech data area.
Thisarea splitsinto 256 banks(000~255). There are 16k bytes for every bank.

Related address shows below:
BANK address CPU address ROM address

bank O 00000000 8000-BFFF  000000-003FFF
bank 1 00000001 8000-BFFF  004000-007FFF
bank 2 00000010 8000-BFFF  008000-00BFFF
bank 254 11111110 8000-BFFF  3F8000-3FBFFF
bank 255 11111111 8000-BFFF  3FCO000-3FFFFF
(bank 255 11111111 C000-FFFF  3FC000-3FFFFF)

If RESET or IRQ or NMI or Bank address=FF
ROM address will indicate to 3FCO00-3FFFFF.
FFFF, FFFE - IRQ vector.

FFFD, FFFC - RES vector.

FFFB, FFFA - NMI vector for watchdog interrupt.

3) IRQ vector, if IRQ vector isoptioned to 7 levels.
IRQA=0 -> IRQ vector  =FFFF,FFFE
IRQA=1 -> IRQOvector =FFE1,FFEO (timer_0)
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IRQ1 vector
IRQ2 vector
IRQ3 vector
IRQ4 vector
IRQ5 vector
IRQ6 vector

4. Register description
(1) Read and Write

=FFE3,FFE2 (timer_1)
=FFE5,FFE4 (timer_2)
=FFE7,FFE6 (timer_3)
=FFE9,FFES8 (timer_4)
=FFEB,FFEA (externd)
=FFED,FFEC (base timer)

00CO IRQ flag register. Read & write.

Read function :

Bit O: =1 Timer Oflag, IRQO.
1: =1 Timer1flag,IRQ1
2: =1 Timer 2flag, IRQ 2.
3: =1 Timer 3flag, IRQ 3.
4: =1 Timer4flag, IRQ 4.
5: =1 Externd flag, IRQ5.
6: =1 BaseTimer flag, IRQ6
7. =1 Reserved.

Write function :

Bit O: =0 Cleartimer Oflag.
1: =0 Clear timer 1flag.
2: =0 Clear timer 2flag.
3: =0 Cdeartimer 3flag.
4: =0 Cleartimer 4flag.
5: =0 Clexr Extend flag.
6: =0 Clear Base Timer flag.
7: =0 Resarved.
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0oC1 Port 1 data. Read & write.

00C2 Port 1 externd interrupt high to low trangent indicating flag. Read & write.

(Falling edge)

Read function:

BitO:
Bit1:
Bit2:
Bit3:
Bit 4
Bit5:
Bit6:
Bit7:

1 Indicate port_10 transent from high to low FLAG.
1 Indicate port_11 transient from high to low FLAG.
1 Indicate port_12 transient from high to low FLAG.
1 Indicate port_13 transgent from high to low FLAG.

: 1 Indicate port_14 trangent from high to low FLAG.

1 Indicate port_15 transgent from high to low FLAG.
1 Indicate port_16 transent from high to low FLAG.
1 Indicate port_17 transgent from high to low FLAG.

* Theseflags will be cleared by clear externd interrupt flag.
Write function:

BitO:
Bit1:
Bit2:
Bit 3:
Bit4:
Bit5:
Bit6:
Bit7:

0 Disable and clear port_10 transent high to low flag
0 Disable and clear port_11 transient high to low flag
0 Disable and clear port_12 trangent high to low flag
0 Disable and clear port_13 transient high to low flag
0 Disable and clear port_14 transient high to low flag
0 Disable and clear port_15 transent high to low flag
0 Disable and clear port_16 transient high to low flag
0 Disable and clear port_17 transent high to low flag

*  Thedefault vdue for each bit isO.
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00C3 Port 1 externd interrupt low to high trangent indicating flag. Read & write
(Rising edge)
Reed function:
Bit 0: 1 Indicate port_10 trandent from low to high flag.
Bit 1: 1 Indicate port_11 trangent from low to high flag.
Bit 2: 1 Indicate port_12 trandent from low to high flag.
Bit 3: 1 Indicate port_13 trangent from low to high flag.
Bit 4 : 1 Indicate port_14 trandent from low to high flag.
Bit 5: 1 Indicate port_15 trandent from low to high flag.
Bit 6 : 1 Indicate port_16 trangent from low to high flag.
Bit 7: 1 Indicate port_17 trandent from low to high flag.
* Theseflags will be cleared by clear externd interrupt flag.

Write function:

Bit 0 : 0 Disable and clear port_10 transient low to high flag
Bit 1: 0 Disable and clear port_11 transient low to high flag
Bit 2 : 0 Disable and clear port_12 transient low to high flag
Bit 3: 0 Disable and clear port_13 transient low to high flag
Bit 4 : 0 Disable and clear port_14 transent low to high flag
Bit 5: 0 Disable and clear port_15 transient low to high flag
Bit 6 : O Disable and clear port_16 transent low to high flag
Bit 7 : 0 Disable and clear port_17 transient low to high flag
*  Thedefault value for each bit isO.

ooc4 Port 2 data. Read & write.

00C5 Port 3 data. Read & write.
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(2) Port definition

00DO St port 1 bit function. Write only.
* An'1'inthisregister will set the corresponding pin of port 1 as an output pin.
*  Thedefault value for each bit isO.

00D1 Set port 1 pull-up resistor. Write only.
*  An'linthisregigter will endble the pull-up resistor of the corresponding pin of port 1. But the
pull-up resstor will be disabled if the pin is output low.

*  Thedefault vduefor each bit isO.

00D2 Set port 1 pull-low resistor. Write only.
*  An'linthisregister will enable the pull-low resstor of the corresponding pin of port 1. But

the pull-low resstor will be disabled if the pin is output low.

*  Thedefault vaue for each bit isO.

00D3  Set port 1 bitwise input type function. Write only.

Bit 0: =0

st this pin as an inverter type input.

et this pin as a schmitt type input.

st this pin as an inverter type input.

s this pin as a schmitt type input.

St this pin as an inverter type input.

s this pin as a schmitt type inpt.

et this pin as an inverter type input.

St this pin as adimmer type input.

et this pin as an inverter type input.

st this pin as adimmer type input.

et this pin as an inverter type input.

st this pin as a schmitt type inpt.
st this pin as a schmitt type inpt.

st thispin as an inverter type input.

st this pin as a schmitt type inpt.

St this pin as an inverter type input.

*  Thedefault value for each bit isO.
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00D4  Portl bitwise output type function selection. Write only.
Bit [7:0]=0 st thispin asabuffer type output buffer.
0: =1 carying 37.4kHz while data=1
1: =1 carying 37.4kHz while data=0
2: =1 carying 37.4kHz while data=1
3: =1 carying 37.4kHz while data=0
4: =1 carying37.4kHz while data=1
5: =1 carying 37.4kHz while data=0
6: =1 carying37.4kHz while data=1
7: =1 carying 37.4kHz while data=0
*  Thedefault vauefor each bit isO.
00D5 St port 2 bit function. Write only.
* An'linthisregister will set the corresponding pin of port 2 as an output pin.
*  Thedefault value for each bit isO.
00D6 Set port 2 pull-up resistor. Write only.
*  An'linthisregigter will engble the pull-up resistor of the corresponding pin of port 2. But the
pull-up resstor will be disabled if the pinis output [ow.
*  Thedefault vduefor each bit isO.
00D7 Set port 2 pull-low resistor. Write only.
*  An'linthisregister will enable the pull-low resistor of the corresponding pin of port 2. But
the pull-low resstor will be disabled if the pin is output low.
*  Thedefault value for each bit isO.
00D8  Set port 2 bitwise input type function. Write only.
Bit 0: =0 setthispinasaninverter typeinput.
=1 satthispinasaschmitt typeinput.
1: =0 stthispinasaninverter typeinput.
=1 satthispinasaschmitt typeinput.
2: =0 sthispinasaninverter typeinput.
=1 satthispinasaschmitt typeinput.
3: =0 sathispinasaninverter typeinput.
=1 s thispinasadimmer typeinput.
Voice Microcontroller 823
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4. =0 sathispinasaninverter typeinput.
=1 st thispinasadimmer typeinput.
5: =0 stthispinasaninverter typeinput.
=1 st thispin asaschmitt typeinput.

6: =0 stthispinasaschmitt typeinput.
=1 sthispinasaninverter typeinput.
7: =0 sthispinasaschmitt typeinput.

=1 s thispinasaninverter typeinput.
*  Thedefault vauefor each bit isO.

00D9 Port2 bitwise output type function selection. Write only.
Bit [7:0]=0 st thispin asabuffer type output buffer.

0: =1 carying 37.4kHz while data=1
1: =1 carying 37.4kHz while data=0

2: =1 carying 37.4kHz while data=1

3: =1 carying 37.4kHz while data=0

4: =1 carying 37.4kHz while data=1

5: =1 carying 37.4kHz while data=0

6: =1 carying 37.4kHz while data=1

7. =1 carying 37.4kHz while data=0

*  Thedefault value for each bit isO.

OODA  Set port 3 bit function. Write only.
* An'1'inthisregister will set the corresponding pin of port 3 as an output pin.
*  Thedefault value for each bit isO.

00DB  Set port 3 pull-up resistor. Write only.
*  An'l'inthisregister will endble the pull-up resistor of the corresponding pin of port 3. But the
pull-up resstor will be disabled if the pin is output low.
*  Thedefault vduefor each bit is 0.

00DC  Set port 3 pull-low resistor. Write only.
*  An'linthisregigter will engble the pull-low resistor of the corresponding pin of port 3. But
the pull-low resstor will be disabled if the pin is output low.
*  Thedefault valuefor each bit isO.
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00DD  Clear watchdog timer. Write only.
Watchdog timer is about (System_clk/4)/128/256.

OODE  IRQ sdection. Write only.

Bit 5. =0 : Normal IRQ vector
=1 : 7 leve IRQ vectors.
6: =0 : TimerO INT=IRQ
=1 : TimerO INT=NMI
7. =0 : Base Timer INT=IRQ
=1 : Base Timer INT=NMI

Note : Please note that do not assign two NMI sources at the same time, otherwise the NMI source can
not be identified in software.

OODF  Time base control. Write only.

Bit 0. =0 : Dissble and reset base timer IRQ.

=1 : Endble base timer IRQ

2-1: If Bit[3]=0
=00 : system_clock/1024(resetable)
=01 : system_clock/4096(resetable)
=10 : system_clock/16384(resetable)
=11 : system_clock/65536(resetable)
If Bit[3]=1
=00 : 128HZ( resetable)
=01 : 32HZ resetable)
=10 : 8HZ resetable)
=11 : 2HZ resetable)

3 =0 - base timer clock = system_clock
=1 : base timer clock=32768Hz

(3) Control register
00EOQ To enter sandby mode. Write only.

00E1 To enter deep mode. Write only.
In deep mode, the main system oscillator will be stopped. So, dl function are stopped and only
externd interrupt can wake up this chip.

Voice Microcontroller 10/23

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5989449/STK88C4050.html

o STK88C4050
stntek Semiconductor Co., Ltd.

00E2

00E3 Bank sdlect regigter. Write only.
*  Thedefault bank vaueis FF.

00E4 Audio Control regiter. Write only.
Bit 0: =0 Disable DAC1 and DAC2.

= Enable DAC1 and DAC2.
1: = DAC1 and DAC2 is merged.

= DAC1 and DAC2 is separated.
2: = Dissble PWM.

=1 Endble PWM
4-3:If bit[5]=0

=00 1.70mA(full) a 3v for eech DAC
=01 3.10mA(full) a 3v for eech DAC
=10 2.31mA(full) at 4.5v for esch DAC
=11 4.32mA(full) at 4.5v for eech DAC
If bit[5]=1

=00 1.42mA(full) at 3v for eech DAC
=01 2.66mA(full) a 3v for esch DAC
=10 1.93mA(full) a 4.5v for eech DAC
=11 3.67mA(full) at 4.5v for esch DAC

5: = Current option 0

= Current option 1(less than option_0 15%)
6: = Normd play function mode

= Green voice mode play
7. = Normd play function mode

= Output data interpolation
*  Thedefault vaue for each bit isO.

00E5 Pay mode control. Write only.
Bit 0: =0 Channd_1invoice mode.
=1 Channd_1in meody mode. Timer O output to channe 1 and IRQO is disabled.
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1: =0 Channd_2invoice mode.

=1 Channd_2in meody mode. Timer 1 output to channel 1 and IRQO is disabled.
2: =0 Channd_3invoice mode.

=1 Channd_3in meody mode. Timer 2 output to channe 1 and IRQO is disabled.
3: =0 Channd_4 bevoice mode.

=1 Channed_4 be melody mode. Timer 3 output to channd 1 and IRQO is disabled.

4: =0 Channd_(1,2) and (3,4) isnot the same.
=1 Channd_(1=2) latched by 1 and (3=4) latched by 3
5: =0 Channd_(1,2,3) isnot the same.
=1 Channe_(1=2=3) latched by 1
6: =0 Channd_(1,3) isnot the same.
=1 Channd_1=3) latched by 1
7: =0 Chand_(1,2,34) isnot the same.

=1 Channe_(1=2=3=4) latched by 1
*  Themdody output frequency is the timer IRQ freuency divided by 2.
*  Thedefault vaduefor each bit isO.

0OE6 Datafor Channel_1. Write only.
00E7 Datafor Channel_2. Write only.
0OE8 Datafor Channel_3. Write only.
00E9 Datafor Channel_4. Write only.
00EA  Volume control for DACL. Write only.
Bit2-0: Volumeof DACL.
*  Thedefault vaue for each bit isO.
00EB  Volume control for DAC2. Write only.
Bit2-0: Volumeof DAC2.
*  Thedefault value for eech bit isO.
00EC  Volume control for PWM channd. Write only.
Bit2-0: Volumeof PWM channd.
*  Thedefault vduefor each bit isO.
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00ED  System clock generator. Write only.
Bit 0: System clock

RC option X’ tal option
=0 4mey: Defined by bit 7 & 6
=1 32k 32k

2. =0 No speed up
=1 Speed up by PLL by shorter timer congtant in low passfilter.
3 =0 lowganfor X’ td.
=1 highganfor X' ta
4: =0 No speed up
=1 Speed up by [5] option
5. =0 For speed up PLL for 5v mode(about 3.9v release).
=1 For speed up PLL for 3v mode(about 1.5v release)
[7:6] : For X' ta option only.
=00 System clock=32768Hz x 128(by PLL)
=01 System clock=32768Hz x 192(by PLL)
=1x System clock=32768Hz x 256(by PLL)

OOEE  Resetbasetimer.  Writeonly.

OOEF Reserved. Do not use.

(4) Timer definition
00FO0 Timer Control register. Write only.
Bit 0: =0 Disdble timerO.
=1 Enable timerO.
1. =0 Dissble timerl
=1 Enable timerl.
2: =0 Disble timer2
=1 Endble timer2
3: =0 Disble timer3.
=1 Enable timer3.

4: =0 Disble timer4.
=1 Enable timer 4.
5. =0
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=1
6: =0 Endde
=1 Disdble

WatchDog timer.
WatchDog timer.

7. =0 WachDog to reset whole chip.
=1 WaichDog to generate NMI.
*  Thedefault vduefor each bit is 0.

O0F1 Timer O source clock Control register. Write only.

Bit 0000: =0000
= 0001
= 0010
= 0011
= 0100
= 0101
= 0110
=0111
= 1000
=1001
= 1010
=1011
= 1100
=1101
=1110
=1111

Clock source use (system_clock).
Clock source use (system_clock/2).
Clock source use (system_clock/4).
Clock source use (system_clock/8).
Clock source use (system_clock/16).
Clock source use (system _clock/32).
Clock source use (system_clock64).

Clock source use (system_clock/128).

Clock source use (system_clock/256).

Clock source use (system_clock/512).

Clock source use (system_clock/1024)(resetable).
Clock source use (system_clock/8192)(resetable).
Clock source use (system_clock/65536)(resetable).

Clock source use (P15).
Clock source use (P16).
Clock source use (P17).

*  Thedgault vaueis 0010.

00F2 Timer 1 source clock Control register. Write only.

Bit 0000: =0000
= 0001
= 0010
= 0011
= 0100
=0101

= 0110
=0111
= 1000

Clock source use (system_clock).
Clock source use (system_clock/2).
Clock source use (system_clock/4).
Clock source use (system_clock/8).
Clock source use (system_clock/16).
Clock source use (system_clock/32).

Clock source use (system_clock64).

Clock source use (system_clock/128).
Clock source use (system_clock/256).
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=1001
=1010
=1011
= 1100
=1101
=1110
=1111

Clock source use (system_clock/512).
Clock source use (system_clock/1024)(resetable).
Clock source use (system_clock/8192)(resetable).

Clock source use (system_clock/65536)(resetable).

Clock source use (P15).
Clock source use (P16).
Clock source use (P17).

*  Thedefault valueis 0010.

00F3

Bit 0000: =0000
= 0001
= 0010
= 0011
= 0100
=0101
= 0110
=0111
= 1000
=1001
=1010
=1011
= 1100
=1101
=1110
=1111

Timer 2 source clock Control register. Write only.

Clock source use (system_clock).

Clock source use (system_clock/2).

Clock source use (system_clock/4).

Clock source use (system _clock/8).

Clock source use (system_clock/16).

Clock source use (system_clock/32).

Clock source use (system_clock64).

Clock source use (system_clock/128).

Clock source use (system_clock/256).

Clock source use (system_clock/512).

Clock source use (system_clock/1024)(resetable).
Clock source use (system_clock/8192)(resetable).

Clock source use (system_clock/65536)(resetable).

Clock source use (P15).
Clock source use (P16).
Clock source use (P17).

*  Thedgault vaueis 0010.

OOF4

Bit 0000: =0000
= 0001
= 0010

= 0011

= 0100
= 0101
= 0110

Timer 3 source clock Control register. Write only.

Clock source use (system_clock).

Clock source use (system_clock/2).
Clock source use (system_clock/4).
Clock source use (system_clock/8).

Clock source use (system_clock/16).
Clock source use (system_clock/32).
Clock source use (system_clock64).
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=0111 Clock source use (system_clock/128).
=1000 Clock source use (system_clock/256).
=1001 Clock source use (system clock/512).
=1010 Clock source use (system_clock/1024)(resetable).
=1011 Clock source use (system_clock/8192)(resetable).

= 1100 Clock source use (system_clock/65536)(resetable).

=1101 Clock source use (P15).

=1110 Clock source use (P16).

=1111 Clock source use (P17).
*  Thedefault value is 0010.

00F5 Timer 4 source clock Control register. Write only.
Bit 0000: =0000 Clock sourceuse (system clock).

=0001 Clock source use (system clock/2).
=0010 Clock source use (system_clock/4).
=0011 Clock source use (system_clock/8).
=0100 Clock source use (system clock/16).
=0101 Clock source use (system_clock/32).
=0110 Clock source use (system_clock64).
=0111 Clock source use (system_clock/128).
= 1000 Clock source use (system clock/256).
=1001 Clock source use (system_clock/512).
=1010 Clock source use (system clock/1024)(resetable).
=1011 Clock source use (system_clock/8192)(resetable).

= 1100 Clock source use (system_clock/65536)(resetable).

=1101 Clock source use (P15).

=1110 Clock source use (P16).

=1111 Clock source use (P17).
*  Thedefault valueis 1001.

00F6 Timer O data. Write only.
*  After timer O been enabled, the timer will start to count down. When
timer counts to 0, the timer will count from the initid vaue and IRQO

will heppen.
*  Thistimer datais used with $00F7. Totd is 12 bits
*  Vdid values($00F7,$00F6)/ are from 1 to 4095. O is prohibited.
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*

*

Timer 1input clock is ($00F1).
The time eapse = ($00F7,$00F6) / ($00F1)

O00F7 Timer O higher nibble data. Write only.
OOF8 Timer 1 data. Write only.

*  After timer 1 been enabled, the timer will start to count down. When
timer countsto 1, the timer will count from the initid vaue and IRQ1
will happen.

*  Thistimer datais used with $00F9. Totd is 12 bits

*  Vdid values($00F9,$00F8)/ are from 1 to 4095. O is prohibited.

*  Timer 1input clock is ($00F2).

*  Thetime elgpse = ($00F9,$00F8) / ($00F2)

00F9 Timer 1 higher nibble data. Write only.
OOFA  Timer 2 data. Write only.

*  After timer 2 been enabled, the timer will start to count down. When
timer countsto O, the timer will count from the initid vaue and IRQ2
will happen.

*  Thistimer datais used with $00FB. Totd is 12 bits

*  Vdid values($00FB,$00FA)/ are from 1 to 4095. O is prohibited.

*  Timer 1input clock is ($00F3).

*  Thetime elgpse = ($00FB,$00FA) / ($00F3)

OOFB  Timer 2 higher nibble data. Write only.
OOFC  Timer 3 data Write only.

*  After timer 3 been enabled, the timer will start to count down. When
timer counts to 0, the timer will count from the initid vdue and IRQ3
will happen.

*  Thistimer datais used with $00FD. Totd is 12 bits

*  Vdid values($00FD,$00FC)/ are from 1 to 4095. O is prohibited.

*  Timer 1input clock is ($00F4).

*  Thetime elapse = ($00FD,$00FC) / ($00F4)
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OOFD  Timer 3 higher nibble data. Write only.

O0FE Timer 4 data. Read and Write.
Read:
If timer_4 isdisabled, read low 8 bit counter data.
Write:

*

After timer 4 been enabled, the timer will sart to count down. When
timer counts to O, the timer will count from the initid value and IRQ4
will happen.

Thistimer datais used with $00FF. Totd is 12 bits

Vdid values($00FF,$00FE)/ are from 1 to 4095. 0O is prohibited.
Timer 1input clock is ($00F5).

The time elgpse = ($00FF,$00FE) / ($00F5)

OOFF  Timer 4 higher nibble data. Read and Write.
Read:
If timer_4 is disabled, read high 4 bit counter data.
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5. DETALIS

(1) Basetimer clock source(sys clk/1024, sys clk/4096, sys clk/16384, sys clk/65536) and Timer clock
source(sys clk/1024, sys clk/8192) is resetable by ($00EE).

(2) OnceExternd INT flag is cleared. Both Faling and Rising edge INT flag are
Cleared.

©)

PAD
Pull_up bit
# Pull_up
Conrol @
Logic
M‘_
Pull_down
IO equivalent circult
Logic
Pull_down bit

(4) IfINT_OorINT_5isoptioned to NMI, we also can see these flags from ($00C0).

(5) For system clock changing: 4MHz to 32kHz or 32kHz to 4Mhz. After changed,
needing 3 more clocks be pseudo clock.

(6) If channel(1,2,3,4) be melody mode, INT(0,1,2,3) will be tone generator.

(7) Timer data must write high nibble then low byte. If low bytefirg, the high nibble
will be included after counting down to O then reload high nibble and low byte.

(8) DAC1 and DAC2 volume control is separated, even in merged(DAC1+DAC2)
mode.
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(9) Play mode control:
This can implement voice or melody mode for each channel. More than this, for weghting concerned, this
chip can defined to (1+1+1+1) ,(1+1+2),(2+2),(1+3) channds. Channd_(1,2) derive to DACI,
channd_(3,4) deriveto DAC2.
Channd_(1,2,3,4) derivesto PWM port.

a (1+1+1+1)
channd_1 can be melody or voice mode.
channd_2 can be melody or voice mode.
channd_3 can be melody or voice mode.
channd_4 can be melody or voice mode.

b. (1+1+2)
channd_1=channel_3 can be meody or voice mode.
(channd data and tone generator is assgned by channd_1,both channels’ data
and tone will be the same))
channd_2 can be melody or voice mode.
channel_4 can be melody or voice mode.

C. (2+3)
channd_1=channel_2=channel_3 can be melody or voice mode.
(channd data and tone generator is assigned by channel_1,both channdls’ data
and tone will be the same))
channd_4 can be melody or voice mode.

d (2+2
channd_1=channel_2 can be melody or voice mode.
channd_3=channel_4 can be meody or voice mode.
(channd data and tone generator is assigned by channel_1,both channels’ data
and tone will be the same))

(210) Ramp function implement
a DAC note:
For DAC’ sDC offset is 00H(for 8 hit). If the voice or melody data play is sart from 80H. We
need make aram_up daato inhibit noise “ pop” .
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And melody function is ramped up by 00H ~ 7FH. The others (80H~ FFH)
for envelope generaion.(FFH is maximum amplitude. 80H is minimum amplitude).
b. PWM note
For PWM’ s DC offset is 80H(for 8 hit). If the voice or melody data play is start from 80H.
We needn’ t make aram_up daato inhibit noise “ pop” .
If melody function is ramped up by 00H ~ 7FH, anoise will be existed. The others (80H~ FFH)
for envelope generation(FFH is maximum amplitude. 80H is minimum amplitude).

(12) 7 leved IRQ:

This chip we have 7 IRQs. If we set to 7 level IRQ not only one IRQ, the hardware will take care the priority
of these 7 interrupts.
The priority is

INT6 > INT5 > INT4 > INT3 > INT2> INT1 > INTO

Base timer > Externd_int > Timer_4> Timer_3>Timer_2>Timer_1>Timer 0
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6. ABSOLUTE MAXIMUM RATINGS

Operating tEMPEIEIUIE .........coveeeeeeeeeeees e Oto70

Storage tEMPErAUNE .....oveeieeeeeeeee et s -65 to 150

SUPPLY VOITBOE ..o 7V

INPUE VOITBOE ..o -0.6 to Vdd+0.6 V
7. ELECTRICAL CHARACTERISTIC::

Parameter Symbol Condition Min | Typ. | Max|Unit
Supply Voltage Vdd 25 (30 (35 V|
RC ostilldtion frequency  [AEsys  |Vdd=2.7V 400 800 | Khz
Operding current Idd Vdd=3V, Asys=4Mhz 15 mA
Standby current Istdby |Vdd=3V,AEsys=4Mhz mA
Seep mode current Idp Vdd=3V 1 mA
Input high voltage Vih Vdd=3.0V 2.0 V
Input low voltage Vil Vdd=3.0V -0.6 0.8 V|
Input high leskage current  [lih Vih=vdd 1 mA
Input low leskage current |1l Vil=0 -5 mA
Output high voltage Voh loh=-2mA Vdd- Vdd V|
0.4

Output low voltage Val lol=4mA 0 0.4 V|
Output high voltage Voh Vdd=3V, loh=-60mA Vdd-1 Vdd V|

(PWM1, PWM?2)
Output low voltage Vol Vdd=3V, lol=75mA 0 1 V|

(PWM1, PWM?2)
AUD (D/A full scde) [o] Vdd=3V, RI=100 OHM -4.0 mA
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4. Package --------- () Chip () PQFP
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