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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

1.
) Approved L
Version PP Description
Date
1. 6SOP16 SOP2Q DIP2Q SSOP20
V2.6 2023/10/25 |2 SYSCR2[XEN] 0
11.7 9600/4800/2400/1200
A2 o) Info Block 664x8 Info Block ,
V2.5 2022/10/27 3
o}
®?.4 6 0 D, 6, 06 4F AIN  Vref
V2.4 2022/9/1 )
, leakage , P43 AIN 0]
1.2.4 6,24 MQ6801 , Reset
610Kohm+0. 1uF 0o
V2.3 2022/8/16
209 1AD 0 9.1 ACK fcgck AD
1.. CH8.3.1P0 ~ Typo
CH10.6.3.6 PPG U PPG
V2.2 2021/9/23 .
A PxFC
3. A (OCDE)
2.4 / 2.3, 2.4
10.6.1 16 TAOSR 10.6.3.1
V2.1 2021/4/15
10.6.36 PPG )
3. 117 i UART1DR, RTSEL
9.10 AD 9.110 AD ADC
V2.0 2020/1/ 10 .
A ADC 3V, 4V,
1. 22 . RTC
2. 24 / 1, 2 ; )
V1.9 2019/10/4 |3. . 10. / . 10.10, 10.26
4. 11 (UART) 11.1
5. D (G)RTC H)
1. 24 / SOP/DIP20 pin 11
V1.8 2018/8/29 2. 8.31/0 ~ P4PU, P4PD
3. D
V1.7 2018/5/21 2.4 / IDE  Writer
V1.6 2018/4/19 2.4 / MQ6801SP016GABR
V1.5 2017/12/14
Page 8/ 226
A A A

po
¢

A>(
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No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6
1. 2.4 /I .
2. 4.2 SFR1S5FR2, SFR3 OXOEE7
3. 7 )
4, 7.4 EF25 EF4 ILD
5. 7.4 EF25 EF4 EIRD
V1.4 2017/10/31 |6. 836 P9 (P91 P90) UART
UATCNG
7. 9.2 AD i ADC 1 ADCCR1
8. 10.13 PWMOOB
9. . 10537 12 PWM 3
10. . 11.1 UART ~ UART1 UART1CR1
11. . 11.1 UART . UART1 UARTI1SR
V1.3 2016/10/6 . 10.5.1.3 00 01 i 0
1. 2. ) 6801 )
2. .21 . Flash 10
3. 2.4 ) OCDCK OCDIO
4, P47 P74 .
5. 3.2 3 A 0~25TC
V1.2 2016/2/ 25 +1% 1%
6. 3.3 (DC) _IDD )
7. 3.5Flash _ Flash 100,000
8. 9.7.2 e} .. 973 3 ADC
9.
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

1. . 2.4 Pin Assignment / Description, SOP16/ DIP16 U
XIN  XOuT L
2. . 3.2 Operation Conditions_ HIRC :0~85TC +2%;-
40~85TC 3%
3. . 512 4 SYSSR4
4. . 532 . 2 . 3:
VD2LVLA 3 2 A 0 " 1.6
5. 6.1A fosc (H2)A fc (H2)A foscl
(H2)A fcl (H2)A fh Afs
(Hz) . 6.4 fs
6. . 6.2 A 2 (OXOFDD) XTEN
V1.1 2015/6/22 (OXOEED) bit2, 3. 4.5
8. . 631 A . 6.1
9. . 74 EF25 EF4 EIRD
10. . 833 P4 (P47  PA40) . . P4
P46 100uA .
11. . 834 P7 (P77 PT74A P72 P70) S =
. PT7 P74/AINS
12. .~ 836P9 (P91  P90) UART
(UATCNG) . 83.6P9
UART TX/RX UATCNG
13. . 9.2AD AD ) OXOEE7
V1.0 2015/4/6
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

2.

2.1
E 10
A : 2.0V ~ 5.5V A 18 / I/0
A :-40T ~ 85C A 4 8 PWM ( )
A 87 8 A 1 16 PWM
A 1
A 8
A 8Kx8 /128 x 8 Flash A 17 I/0
( 10 A EEPROM) ( 2.4)
A 256x8 RAM(
A 64x8 E
A fcgek fc
U1, 12, 14 1/8
A RC
A 1MHz~16MHz,  32kHz E
A 10 U X2, x2
A RC A 8MHz ) X3, X2,
A RC A 24kHz ( 4.3)
9+1 10 AD E /
A 9 AD A 4 8 (TCOA 2 16
A 1 1/4 VDD
A 4 AD A 1 16 (TCAA
(VDD, 2V) A (Time Base TinerA TBT)
A 1 AD A A (Watch Dog TimerA WDT)
2.0V ~ 5.5V A (Warm-up Counter A WUC)
A (Real Time Cloc RTC)
UART (TX/RX) A 8 (Divider, DVO)
(RTC Slow1l A 32.768
(OCDE) A U50ppm (Topr=25 )A
D
8 (LVvD)
E
18 A DIP20/SOP 20/ SSOP 20
A 15 A DIP16/SOP 16
A 3 ( SOP 20 SSOP20 )
( 7.1~7.5)
6801 A D
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iIMQ Technology Inc.
No.U TDDS01-M6801-CN

NameU MQ6801

VersionU V2.6

MQ6801SP016GABR | MQ6801SP020GABR | MQ6801SS020GABR | MQ6801DP020GABR
10 14 18 18 18
2.0~5.5V 2.0~5.5V 2.0~5.5V 2.0~5.5V
-40~85C -40~85C -40~85C -40~85C
6 8 8 8
Flash
" 8K Bytes 8K Bytes 8K Bytes 8K Bytes
RAM 256 Bytes 256 Bytes 256 Bytes 256 Bytes
ADC 10-bit x 7-CH 10-bit x 8-CH 10-bit x 9-CH 10-bit x 8-CH
(/4VDD, , )? (1/4vDD, , )*? (1/4vDD, , )*? (1/4VDD, , )*?
12 03 03 03
015 015 115 115
8MHz 8MHz 8MHz 8MHz
*3
1~16MHz 1~16MHz 1~16MHz 1~16MHz
32768Hz 32768Hz 32768Hz 32768Hz
8bit x 4 8bit x 4 8bit x 4 8bit x 4
/ 16bit x 1 16bit x 1 16bit x 1 16bit x 1
WDT,TBT, WDT,TBT, WDT,TBT, WDT,TBT,
RTC,WUC RTC,WUC RTC,WUC RTC,WUC
PWM 8bit x 2 8bit x 4 8bit x 4 8bit x 4
IPPG 16bit x 1 16bit x 1 16bitx 1 16bit x 1
8 (+/-0.1v)*4 8 (+/-0.1v)*4 8 (+/-0.1v)*4 8 (+/-0.1v)*4
UART x 1 UART x 1 UART x 1 UART x 1
SOP16 SOP20 SSOP20 DIP20
*1: Flash 10
*2: 1/4VDD_ 1 1/4 VDD | . ADC (2Vv);
ADC i
*3: 25 C +/-1%,0-85 C +/-3%40~85 C +/-3%.
*4. 2 LVDA 4 A +/-0.1V,
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iIMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

2.2
MQ6801 8 ) i87 CPU A
8K x 8 Flash 128 x8 Flash ., 256x8 RAM
110 A 10 AD _ MQ6801
A
A MQ6801 C
64K x8 A 0x0000  OxFFFF
A RESET PWM00O PWMO01 PMWO01 PWMO02 PWMO03
PPG0OQ PPGO1 PPG® PPG03 PPGAQ DVO A 0B6 STOPB

PWMO0OOB PWM01B PWMO02B PWMO03B PPG00B PPGO01B PPG02B PPG03B PPGAOB DVOB

IL5 ILL

2.3

AILL<IL5>

RAM
Memory

L 11

TCO00 TCO02
TCOl TCO3
- 7
16-bit
TCAO| Timer
|

10-bit
ADC

Clock
Source

16-bit

8-bit
Timer 1

8-bit
Timer 2

Interrupt
Control

110
Ports

UART

|

‘ |
Timer |
|

|

.-

|

po

Power-on
Reset . ]
Key-on Watchdog Real Time | |Time Base
Wakeup LvDb Timer PWM Clock Timer ISP
2.1 MQ6801
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IMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

MQ6801SP020GABR
MQ6801 DPO20GABR T
vss 1 20 VDD
P00 / XIN 2 19 (P40 / AINO / KWIO/OCDCK) / (P75 / INT2)
PO/ XOUT 3 18 (P41 / AIN1/ KWI1/ OCDIO) / (P76 / INT3)
P10/ RESETB 4 17 P42 / AIN2 / KWI2
P71/TCO1/PWMO1B / PPGOLB 5  soppo 16 P43/ AIN3 / KWI3 / VREF
P90 / TX 6 DIP0 g5 P44 | AINA | K\WI4
P91/ RX 7 14 P45 / AINS / KWIS
P72/ TCAO / PPGAOB 8 13 P74/DVOB / AIN8
P8O0 / TCO2 / PWMO2B 9 12 (P46 / AING / KWI6) / (P70 / TCOO / PWMOOB / PPGOOB)
P81/TCO03 / PWMO3B 10 1 (P77 /INT4)
10 P40/0CDCK P41/0OCDIO, P10/RESETB VDD, VSS ,
20 P40/OCDCK P41/0OCDIO, P10/RESETB VDD, VS$S ,
30U P43 AIN  Vref s leakage s P43 AIN
MQ-Link IDE  -SP20
i | Pin Setting & Writer [
[] Writer Mode o ,I 1 u 20 [VDD vJ
E T ‘ OK ‘ ‘ CANCEL ‘
o POL/EIN -] 2 19 [P4DAAINOAWID n
MQFa0! -
_ POLEOUT x| 3 18 [p41/AINLK WL -]
Pin Count :
P00 - PI0/RESETE -] 4 17 [pazisIna Wiz -
[ ext low OSC PT1/TCOLE WMOLE ~| 2 16 | P43isINIEK WIS -
Protect
- [Po0iTE ~| 6 13 [p4aiaInam s -]
[B91RX ] 7 14 [p4S/AINSK WIS m [COEE
: [ Load CFG |
[ Rolling Code [P72/TCAOREGAD -] ® 13 [P74/DVOB/AING -
Page 14/ 226
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IMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

Writer -SP020

(W iMQ Writer 300

po
p-

Option About

IMQ = R

faxi

IC Type:

|MQE801 -
Package Type [ Pin Count :
SPO20 -

Vss - | R U
POO/XIN =

PO1/XOUT =

i

P10/RESE =

[ Roling Code
o -

po

P71/TCOL, =

POOTX -
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Exit
B

]

[ Protect
[ ext low OSC
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IMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

MQ6801SD20GABR
/
vss[_| 1 20 [ ]vDD
POO/XIN[ | 2 19 | ] (P40 / AINO / KWIO/ OCDCK) / (P75 / INT2)
PoL/XOUT[ | 3 18 [ ] (P41/AINL1/KWIL/ OCDIO)/ (P76 / INT3)
P10/RESETB[ | 4 17 || P42/ AIN2 / KWI2
P71/TCOl/PWMOLB/PPGOIB[ | 5 16 [ ] P43/ AIN3/KWI3/VREF
SSOP-20
PO/TX[ | 6 15 || P44/ AIN4/KWI4
POL/RX[__| 7 14 [ | P45/ AINS/KWI5
P80 /TC02/PWMO2B[__ | 8 13 [ (P46 / AIN6 / KWI6) / (P70 / TCOO / PWMOOB / PPGOOB)
P81/TC03/PWMO3B[__| 9 12 ] (P47 / AIN7 | KWI7) / (P77 / INT4)
P72 /TCA0/PPGAOB [ | 10 11 [ ] P74/DVOB/AINS

10 P40/OCDCK P41/OCDIO, P10/RESETB VDD, VSS$ ,

20 P40/OCDCK P41/0OCDIO, P10/RESETB VDD, VSS$ ,

30 P43 AIN  Vref , leakage , P43 AIN

MQ-Link IDE  -S220
B " Pin Setting & Writer &J

[] Writer Made [wss =k ] 20 [¥DD - ‘ - ‘ ‘ pw— ‘
IC Tope

MQ;E;I [PoD/EIN ~] 2 19 [ p4D/AINOK WIO -]
P Count [Po1oUT ] 3 18 [pa1sINIKWIL -

1 Lonnt ©

: [PI0/RESETE -] 4 17 [p4ziaInzi iz -]
[ ext low OSC [P71/TCOL WML E ~| > 16 | p43AIN 3K WIS -

Protect
- [Po0iTE ~| 6 13 [p4aiaInam s -]

[pa1/RY | 7 14 [p45/AINSK WIS ,] | CROFE
:  Load CFG |
[] Rolling Code [Pe0/TCOZ WHMOZE ~| 8 13 [p46/AINGAK WIG -]
3) Dec gz [Pr1sTOnARRMOAE -2 12 [pa7sammm wrs -] Save As...
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IMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

Writer -S020

"o iMQ Writer 300

IMQ %=

Option About

ET I ~ P10/RESE ~

Al =T
3 W]
IC Type: vss =~
| |MQBB01 - POOSXIN
| Package Type / Pin Court PO1/XOUT -

o

po
p-
po

G

PF1TCO

[7  Roling Code

paD,
& x =
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P44/ATNG,

S ==
Exit
B

L]

[ Protect
[ ext low OSC
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IMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

MQ6801SPOL6GABR /
ES 1 16 VDD
P00 / XIN 2 15 (P40 / AINO / KWI0/ OCDCK) / (P75 / INT2)
P01/ XOUT 3 14 (P41/ AIN1/KWI1/ OCDIO) / (P76 / INT3)
P10 / RESETB 4 sopis 13 P42 / AIN2 / KWI2
P71/TCO1/PWMO1B / PPGO1B 5 12 P43 / AIN3 / KWI3 / VREF
P90 / TX 6 1 P44 / AIN4 [ KWI4
P72/TCAO/PPGAOB 7 10 P74/ DVOB / AIN8
P91 /RX 8 9 (P46 / AING / KWI6) / (P70 / TCOO / PWMOOB / PPGOOB)
1:MQ6801 SOP16 pin config.( 16 ), pin .
20 P40/OCDCK P41/0CDIO, P10/RESETB VDD, VSS$S ,
30 P40/OCDCK P41/0CDIO, P10/RESETB VDD, VSS$S ,
40 P43 AIN  Vref s leakage s P43 AIN
MQ-Link IDE  -SPO6
B " Pin Setting & Writer @
[] Wreiter Mode o v] 1 i} 18 [VDD v]
T Type - ‘ OK ‘ ‘ CANCEL ‘
i POOCEIN ~] 2 13 [ p4D/AINDK WIO -]
MQEB01 -
_ POLEOUT x| 3 14 [p41/AINLA WL -]
Pin Count :
SPOLE . PI0/RESETE -] 4 13 [Pa2isINaKWI2 -
T Text low UG PT1/TCOLE WMOLE ] > 12 [p43aIn 3K WIS -]
[ Protect
[PaniTE x| © 1 [ P44fAIH4K W4 -]
[F72/TCADREGAD | 7 10 [pR4/DVOE/AING ,] | CROFE
. [ Load CFG |
(] Rolling Code [PoL/RI -] 8 9 [P46/AINGA WIS -
@) Dec Hex Save Az
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IMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

[ wa iIMQ Writer 300

po
p-

. Fil
iMQ TR

Writer -SP016

Option About

IC Type:

|MQ6801 |

Package Type / Pin Count :

SPO1G -

[ Roling Code
o {

po

VS5 ll |5 U
POO/XIN =
PO1/XOUT «

P10/RESE -

fa!

P71,/TCOL,

PS0, -

:
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P40/AING,
Pe/AINY,

D -
-
-

Pa2/aINe, ~ |

IPa3/AING, ~ |

P44/AING, =

o= =
Exit
B

L]

[ Protect
[ ext low OSC
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iIMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

1/10
/
VSS -
POO PO1 11O A
POO/XIN
PO1/XOUT I/0
XIN XOUT
( A PO0 PO1
P10 110 A
P10/RESETB 110 - _
RESETB P10 A
A 10
P71 110 A
P71/TC01/PWMO1B/PPGQLB 110 8 / TC01/PWMO1B /PPGO1E
P71 A PWMO01B /PPG01B
PO90 P91 I/O A
P90/TX /o
P91/RX / (UART) TX RX P90
P91 )
P80 P81 110 A
P80/TC02/PWMO02B/PPG02B /o 8 / TC02/PWMO02B /PPGO3E
P81/TC03/PWMO03B/PPG03B TCO03/PWMO03B/PPG03B P80 P81
A PWMO02B/PPG02B PWMO03B/PPG03B
P72 110 A
P72/TCAO0/PPGAOB 110 -
16 / TCAO/PPGAOB P72
A PPGAOB
P74 110 A
P74/DVOB/AINS ( 2, 9) 110 )
AD DVOB AD AIN8 P74
A DVOB
P77 110 A
P77/INT4 110 )
INT4 P77
P47 110 A
PA7/AIN7/KWI7 ( 2, 11) /o | AD .
AD AIN7, KWI7 P47
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iIMQ Technology Inc.
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NameU MQ6801
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110
/
P46 1/0 A P70
1/0 A
(P46/AING/KWIB)( 1, 2, 7)/ Vo AD .
(P70/TCOQ' PWMOOB/PPG00B AD AING, Kwi6, 8 /
TCO0/PWMOOB/ PPGO0OB P46/P70
A PWMOOB/PPGO0OB
P42 P43 P44 P45 I/0 A
P45/AIN5/KWI5
P44/AIN4/KWI14 :
AD AIN2, AIN3, AIN4, AIN5
P43/AIN3/KWI3/VREF( 10) 1/0
AD KWI2 KWI3 KWI4 KWI5 P42 P43 P44
P42/AIN2/KWI2 ) : ) : )
P45 P43 (VREF)
(1 2
P40/P75 P41/P76 110 A
(P41/AIN1/KWI1/ OCDIO )/(P75/INT2) "
AD AD AINO AINI1, KWIO KWI1
(P40/AINO/KWI0/ OCDCK)/(P76/INT3) 110
INT2 INT3 P40 /P75 P41/P76
( 1, 2, 7)
OCDIO, OCDCK P4Q P41
VDD
- VDD
10 KWIO~KWI7 KWIO~KWI7 P40~P47
20 AINO~AINS 10  AD
30 1
40 SOR20 / DIP-20 SS0r2Q SORI6 A .
50 TCOx PWMOXB PPGOXB (x=0 3) A 105 '8 /
6U TCAO PPGAOB A 106 "16 /
7 VSS VDD P19 P40 P41 A P10 P40 P41 )
8: P46 A 100uA i STOP P46 P70 A
A P70 P46
9: P74 AIN (AIN8)A AIN A STOP Jij AIN
A P74 AIN
10: P43 AIN  Vref leakage P43 AIN
11 :P47/AIN7/KWI7 SS0P20 A
2.2 MQ6801 A
1. MCU VDD 0.1uF A MCUU Power Jack
10uF 0.1uF (EFTB) A
2. ADC A AIN 1000hm A 1nF
Page 21/ 226
3 A A A A
A

po




iIMQ Technology Inc.

No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6
3. A ADC A 10uF A
MCU 0.1uF
Power
Jack

# - \
100
vDD AIN
e 1nF

10uF |0.1uF 0.1uF jTE

VSS VREF 1t

2.2 MQ6801

,_'Jj XIN

:
0

A

] XouT

2.3 MQ6801 ( )
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10KY §

RESET

0.1 uF

:

2.4 MQ6801
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3.1
. A A
A MQ6801
(Vss = OV)
Vb 0.3t06.0 V
VN /0 0.3to Vpp + 0.3 Vv
Vout 110 -0.3to Vpp + 0.3 Vv
louT1 P10 15
) lout2 I/0 . P10 (oLo ) 30 mA
louts /0 -15
1lout1 le} 120
) mA
1louT2 I/O 60
Tstc 40 to 125 T
Torr -40 to 85 T
3.2
(Vss= 0V, Topr=-40to 85 C(:)
/
Vb 2.0 - 55 V
ViH 110 Voo X 0.7 | Vbbp V
Vi 110 0 - Vpp X 0.3 |V
fc XIN, XOUT ( ) 1.0 - 16 MHz
Vpp = 2.0t0 5.5V
fol XIN, XOUT ( ) 30.0 32.768 34.0 KHz
Vpop =2.0t0 5.5V,
25C 7.92 8 8.08 MHz
Vpp =2.0to 5.5V,
fosc 0C~85C 7.84 8 8.16 MHz
Vpop =2.0t0 5.5V,
40°C ~85C 7.76 8 8.24 MHz
fcgck VDD =2.0to 5.5V 025 - 16 MHZ
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NameU MQ6801

VersionU V2.6

33  (DC)
(Vss: 0V, Topr= 40 to 85 t)
Vhs 110 Vop = 5.5V -- 0.9 -- \Y
In 1/O Vin=5.5V/0V _ . +2 SA
Rup1  |P10 RESETB 100 220 500 Km
VDD =55V
110 . P46,P47,P74 _
Rupz Vin =0V 30 50 100 Km
. P10 RESETB
R /o Pas Vpp / Vin=5.5V 20 33 45 Kmwm
N : Voo / Vi = 2.0V 75 | 100 | 125 | Km
lo.1 |P10 Vb = 5.5V 9 12 16 mA
loL2 I/0 . P10 VoL = 0.55V 15 22 30 mA
VDD =5.5V
lo 1/0 Vor = 4.95V 9 12 16 mA
Torr= 25T, Vpp =5.0V.
(Vss: OV, TopR: 25@)
1,2 Vpop = 5.5V -- 4.6 5.7
fegek = 16.0 MHz
0,1,2 fs= 24 KHz - 2.8 3.4
mA
1,2 Vpop = 5.5V - 3.4 4.1
fcgck = 80 MHZ
0,1,2 fs=24 KHz - 2.1 2.6
Ipp
1 -- 38 53
VDD =55V
1 fs=24 KHz 21 32
>A
0 -- 22 32
VDD =55V == 9 14
Page 25/ 226
3 A A A A
A -

po




iIMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

(Vss= 0V, Topr=-401t0 85C)

po

1,2 Vpb = 5.5V -- 4.6 6.2
fcgck = 160 MHZ
0,1,2 fs=24 KHz -- 2.8 3.9
mA
1,2 Vpp = 5.5V -- 34 4.6
fcgck = 80 MHZ
0,12 fs= 24 KHz -- 2.1 3.0
Iop
1 -- 38 163
VDD = 55V
1 fs=24 KHz 21 143
>A
0 -- 22 143
Vpp = 5.5V - 9 105
2 012
Page 26/ 226
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NameU MQ6801
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3.4 AD
(Vss= 0V, 2.7V<VppU 5.5V, Topr=25T)
VREF -- -- -- ) \
Analog Reference Voltage
) VAN - Vss -- Vb \%
Analog input voltage range
fcgck = 2MHz
J - 16.0 -- >s
Conversion Time ADCCR2 <ACK> 3
(DNL) - - ~ | =20 | LsB
Differential Nonlinearity Error
(INL) - - ~ | +20 | LsB
Integral Nonlinearity Error
-- -- -- 2.0 LSB
Zero Point Error
-- -- -- 2.0 LSB
Full Scale Error
-- -- -- 2.0 LSB
Total Error
(Vss= OV, 2.0V U VDDU 2.7V, TOPR= 25((:)
VRErF -- -- -- Vob \%
Analog Reference Voltage
. Vain -- Vss -- Voo \/
Analog input voltage range
fcgck = 2MHz
4 - 32.0 -- >s
Conversion Time ADCCR2 <ACK> 3
(DNL) - - ~ | =40 | LsB
Differential Nonlinearity Error
(INL) - -- -- +4.0 LSB
Integral Nonlinearity Error
-- -- -- +4.0 LSB
Zero Point Error
-- -- -- +4.0 LSB
Full Scale Error
-- -- -- +4.0 LSB
Total Error
10 A AD
20AIN Vrer  Vss AAD A AD
30 ADC A 22 MQ6801
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3.5 Flash
(Vss: OV, 2.0V U VDDU 5.5V, TOPR: 40 to 85(C)
Flash - - 100,000
Flash -- -- 40 >3
chip erase -- -- 40
Flash sector erase 5 ms
@ =128 )
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4. (CPU)

4.1

MQ6801 i87

(SFR)

(PSWA (7)

4.2

41 MQ6801

8 Flash

po
¢

po

CPU

CPU

A(2)
A

8Kx8 Flash

A@) I

)
A 4)

A SFR1 SFR2 SFR3 RAM

128 x8 Flash

A

64x8

0x0000
SFR1 (64 Bytes)
0x003F
0x0040
RAM (256 Bytes)
Ox013F
Reserved
OxO0E40
| SFR3 (192 Bytes)
OXOEFF
0x0F00
SFR2 (256 Bytes)
OXOFFF
Reserved
Ox7E40
| Info. Block (64 Bytes)
OX7ETF
OX7E80 | Flash ROM (128 Bytes)
- Data
OX7EFF R 3
OXEO00 eserve
Flash ROM (8K Bytes)
- Program
OXFFFF
4.1MQ6801

Page 29/ 226
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No.U TDDS01M6801-CN
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VersionU V2.6

421 Flash
Flash A
(PC) (Table Pointer) MQ6801
A OXE000  OXFFFF (8Kx8 ), Ox7E80
A ID.
OXFFFE A
OxFFFC / X
A OxFFFC
OxFFF8 (WDT)
A OXFFF8
OXFFF6
A OXFFF6
OxFFF4 (TBT)
A OxFFF4
OXFFEC
A OXFFEC
OxFFEA AD ) AD
A OXFFEA
OxFFES8 (RTC)
A OXFFES8
OxFFE6 TCO00 ) TCO00
A OXFFE6
OXFFE4 TCO1 ) TCO1
A OxFFE4
OXFFE2 TCAO X TCAO
A OxFFE2
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OxFFDA INT2
A OxFFDA
OxFFD8 INT3
A OxFFD8
OxFFD6 INT4
A OxFFD6
OxFFD2 UART
OXFFDO UART
OxFFCE TCO02
A OXFFCE
OxFFCC TCO3
A OxFFCC
4.2.2 RAM

MQ6801  256x8

4.2.3 SFR

SFR3: 0xOE40 OxOEFF

po
¢
po

INT2

INT3

INT4

1(INTRXD1)

A OXFFD2

1(INTTXD1)
A OxFFDO

TCO02

TCO3

A

A

A
INTRXD1 A
INTTXD1 A
A
A

0x0040  Ox013F

SFR1:0x0000 0x003FASFR2: 0xOF00 OxOFFF

PSW AD UART
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SFR1 SFRZ2 SFR2
Ox0000 FODR OxOF00 FOFD Ox0F80
0x0001 FI0R OxOFD FIFO | e [ e
Ox0002 Ox0F02 OxOFE7
Ox0003 0x0F03 Ox0FS8 TOZREG
Ox0004 FADR OxOF 04 FAFD Ox0F89 TOIREG
0x0005 Ox0F0S Ox0F8A TOZPW
Ox0006 0x0F 06 OxOFBB TOIFW
Ox0007 F/OR OxOF07 FIFD Ox0FBC TOZMOD
Ox0008 FEOR 0x0F08 PEFD OxOF3D TOIMOD
0x0009 FIOR Ox0F09 PoFD OxOFSE TOZ3LE
OxD00A OxOFDA Ox0F8F
oxpoOB [ | e Ox0F90 TOOCNT
Ow000C OxOF 19 Ox0FS 1 TOTCHT
Ox0000 POFRD Ox0F 14 POCR Ox0F92 TOZLMNT
Ox000E FITRD Ox0F 1B FICR Ox0F93 TOILNT
Ox000F Ox0F 1C Ox0F94
0x0010 0x0F 1D N T
0x0011 FAFRD Ox0F 1 E FACR Ox0FC3
Ox0012 OxOF | F Ox0FC4 KWUCRD
Ox0013 OxOF20 Ox0FCS EWUCRT
0x0014 F7PRD Ox0F21 F7CR Ox0FCh VDLRT
0x0015 FEFRD Ox0F22 FECR Ox0FCT VDLCRZ
Ox00 14 FOPRD 0x0F23 PR Ox0FCH FICLR
Ox0017 OxOF 24 Ox0FCY
____________ U’KGFES Lrsanm casamm
0x0025 Ox0F 26 Ox0FCE
0x0026 TOUREG Ox0F27 FOPU Ox0FCC TRSTSR
Ox0027 TOIREG Ox0F 28 FIry OxOFCD WUCLR
0x0026 TOOr W Ox0F29 Ox0OFCE WULOR
0x0029 TOTPWM | e [ e OxOFCF CGLR
Ox002A TOOMOD Ox0F 20 OxOFD0 FLSCR]
0x002B TOTO0 0x0F 2E FIrd OXOFDH 7
Ox002C TOOILR OxOF 2F FErJ OXOFD2 FLSSTE
Ox0020 TADORAL Ox0F30 FIFQ OxOFD3
Ox002E TAODRAH OxOF31 OxOFD4 WDLIR
Ox002F TADDRBL Ox0F32 OXOFD5 WOLOR
0x0030 TAODREH 0x0F33 OxXOF DG WOLNT
0x0031 TAOMOD 0x0F 34 POTC OxOFDT WosT
0x0032 TADLR 0x0F35 OxOFD8
Ox0033 TADSR (x0F36 Ox0FD3 EINTCE.?
0x0034 AL Ox0F37 OxOFDA EINTLRS
0x0035 ADLLRZ 0x0F 38 FATC OxOFDE
Ox0036 ADCLRL 0x0F39 Ox0FDC SV
Ox0037 ADCCREH Ox0F3A Ox0FDD TYSLRS
Ox0038 DVOLR 0x0F3B FITC OXOFDE TYSL g
0x0039 TETCR Ox0F3C FETC Ox0FDF Ryl MY
OxDO3A EIRL Ox0F 3D ForC OxOFEQ N8
Ox0038 EIRH 0x0F 3E OxOFE] ITH
Ox003C EIRE | e [ s OxOFE2 ILE
Ox0030 OxOF53 OxOFE3 []
Ox003E OxOF 54 OARTICRT Ox0FFO
Ox003F FEW Ox0F55 UARTICRZ | e [ e
Ox0F 56 UARTIDR OxOFFF
OxOF57 TART 150
SFR3 0x0F58  [TOTBUF /RO TEOT
OxOE40 0x0F59
OXOE 56 Ox0F73
OxOEST TATCHNG Ox0F 74 ] o ]
OxDESE Ox0F75 POFFLRT
------------ Ox0F 76 POFFLRZ
OXOEEG OxOF77 POFFLES
OXOEE7 ADCVRF 0x0F78
OxoEEE [ | e e
------------ OxOF7F
OwOEEC
OxOEED FECTRL
OxDEEE
Ox0EFF
4.2 SFR1 SFR2 SFR3
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4.3
4.3.1
A
MQ6801 d
SYSCR1 SYSCR2 4.3
43.1.1
A
A 1/fcgek
A fc
(@) 1 (NORMAL1)
A CPU
MQ6801 1
(b) 1 (IDLE1)
A CPU A
1 A 1 SYSCR2<IDLE> "1"
CPU EIR
1 1
(IMF) 61 { )A
A IMF  "0" ( A
() 0 (IDLEO)
A CPU A
0 A 0
0 A
0 A 1 SYSCR2<TGHALT>"1"
CPU A
TBTCR <TBTCK> A 0
Page 33/ 226
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A 1
TBTCR <TBTEN> A 0
TBTCR<TBTEN>6 1 6 0 AINTTBT
IMF  "1" EF5(
IMF  "0" EF5( )y " Ro
4.3.1.2
fcgck fs
2 2 A fm fcgck
fm 4 ) A 2 2
1/2, 0/1 Alfs

¢
¢

(®) 2 (NORMAL?2)
A CPU
fs 1/4

fcgckA

(b) 2 (SLOW2)
A A
fs 1/4

CPU

¢

A

SYSCR2<SYSCK> 2 2A

2 2 A (Prescaler) 1-8
(© 1 (SLOW1)
A A

fs 1/4

CPU

p
>
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SYSCR2<XEN>
1 1
(d) 2 (IDLE2)
A
fcgck fs
2 1
2
(e) 1 (SLEEP1)
A
1 A
A
1
1 1
® 0 (SLEEPO)
A
0 A
0
0 A
4.3.1.3 (STOP)
A
A
<STOP> "1"
A
A
A

po
¢

1/4

-

fs 1/4

¢

fs 1/4

CPU

Pageé 35/
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43.14

IDLE1
mode

IDLE2
mode

RESET
Resel release
s [ Warm-up that
IDLEC fdiows resel
mo(’:l eexo
A
Warm-up completed
SYSCR2<TGHA [I'> =*1* (Note 2)
SYSCR2<IDLE> ="1" v SYSCR1<STOP>="1"
el ——— v - _
NORMAL1
mode
Intemupt > A ‘ = STOP mode rekase
| signal
SYSCR2<XTEN>="1"
SYSCR2<XTEN=> = 0" ‘
SYSCR2<IDLE> = *1° ¥ SYSCR1<STOP>="1"
— [r—— -
NORMAL2Z
mode
» <«
Intemupt A | STOP mode release
SYSCR2<SYSCK> ="+ #1973l
SYSCR2<SYSCK> ="(r ‘ STOP
LY
sSLOW2
mode

A
SYSCR2<XEN> = 1"

SYSCR2<XEN>="0"

SLEEP1
mode

SYSCR2<IDLE> = "1" " SYSCR1<STOP> = "1*
-~k e
sLOwt
mode
» ' <«

A STOP mode release

Intemupt
{Nota 2) SYSCR2<TGHALT> =*1* Signal
\

SLEEPO
mode

4.3
cPU
1
1/fcgek
1
0
2 /
1/fegek
2
2
1
4/fs
1
0
4.1
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10 1 2 X 1 2 X a 1 2
0 1
20 TBTCR<TBCK>

4.3.2
43.2.1
SYSCR1
(@)
SYSCR1<STOP>1" . A
1 A
. SYSCR1
<OUTEN>
3. 0!
4. ( [SET (SYSCR1).7))
(b)
(KW) A RESETB
A (Power-on Reset) ) A
A 1
KW A
A 64.9 0
10 ( A 6 #o
A
A
20 A A
©
1. ) A 4.2
2. A 1/2
A
3 A A A
"o
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RESETB
RESETB

A

RESETB

h

4.2

4.3.2.2 1/2

(Normal release mode) | Yes

po
p-
po

fc

~

Starting IDLE 1/2 mode or
SLEEP1 mode by an
mstruction

Y
CPU and WDT stop
>

T

- T Yes
- ~_Yes
<__\ Resetinput > » Reset

~— "

No
) A

.f’A\\
|No — Interm;:( .
~_ fequest _-~
\\.,//
Yes

//’-\-\~.
N — ~
< MF=t >

N, g

(Interrupt redease mode)

Interrupt processing

T

Executon of the instruction
which follows the IDLE1/2 moda
or SLEEP1 mode stan
maetruction

<
4.4 1/2 1
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2(SYSCR?2) 1/2 1
1. CPU A
2.
3. 1/2 1
(@ 1/2 1
1/2 1 A IMF
EF 6 1A6 1/2 1 )
A SYSCR2 <IDLE> "1" 1/2 1
A SYSCR2<IDLE> A 1/2 1
10 1/2 1 A
1/2 1
20 1/2 1 A 1/2 1
(b) 1/2 1
1/2 1
IMF X 1/2 1
'0"A 1/2 1
1/2 1 RESETB A
A
1. (IMF = "0")
IL EF 61&A
A 1/2 1
2. (IMF = "1")
IL EF 61
A 1/2
43.2.3 0 0
0 0 2(SYSCR?2)
A .
Page 39/ 226
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A 1
1/2 1
1/2 1

TBTCR

A>(




iIMQ Technology Inc.

No.U TDDS01M6801-CN
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(@
(b)
0
) A
A

po

(Mormal release mode)

0

A

T

Stopping peripherals by
instructions

Starting IDLEQ or SLEEFPD
mode by an instruction

¥

| CPUand WDT stop |

TBT source clock
falling edge

Yes
TETCR<TETEN=
"y
TBT interupt
enabled
Yes

Yes (Interrupt release mode)

| Interrupt processing |

Execution of the instruction
which follows the IDLED or
SLEEPO mode start
instruction

<~
4.5 0 0

A SYSCR2<TGHALT>  "1"

IMF
A SYSCR2<TGHALT>

>

RESETB
A
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1. (IMF3 EF53 TBTCR<TBTEN> = "0")
TBTCR<TBTCK> A 0 0 A
0 0

TBTCR <TBTEN>6 1 6

2. (IMF3 EF535 TBTCR<TBTEN> ="1")

TBTCR<TBTCK> A 0 0
A INTTBT

1UTBTCR<TBTCK> X A 0 0 1 1 A

TBICR<TBTCK>
20 0 0 A 0
0
4324
2 (SYSCR2)
(@ 2 1

SYSCR2<SYSCK*"

SYSCR2<SYSCK& 1 A fm 2/fcgck+10/fs fsl4.
A 2 A SYSCR2<XEN> "0"
fs A

Quarter of the low-frequency clock
(fsl4)

Gear clock (fcgek)

SYSCR2<5YSCK>
|
I
Main system clock _|_|_|_|_l_|_|_u <€ 10/fs (max.) »

! When the rising edge of fs/4 is detecad twice  When the rising edge of fs/4 is detected
after SYSCR2 <SYSCK> is changed from 1 to Wwice after fm is stopped, fm is switched to fs.
0, fm is stopped for synchronization.

4.6 fm ( fegek fs/4)

(b) 1 1
SYSCR2<XEN>"1"A fc A SYSCR2<SYSCK>
"o
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SYSCR2<SYSCK® 0 A fm 2.5/fcgck+8/fs fcgek
A 2 A SYSCR2<XEN>  "O"
RESETB A (Power-on Reset)
A A 1

Quarter of the low-frequency clock
(fsid)

Gear clock (fogck)

SYSCR2<SYSCK> [~ 2.5.:‘fcgck(max._!
|
' \ [/
Main system clock -(r_puu_uw

When the rising edge of fs/4 is detecad twice  When the rising edge of fcgck is detected

! after SYSCR2 <SYSCK> is changed from 1to twice after fm is stopped, fm is switched to fogek.

0, fm is stopped for synchronization.

4.7 fm ( fsld fcgck)
10 1 1
20 SYSCR2<SYSCKA 2 SYSCR2<XTEN>6 0 6 2
SYSCR2<XTEM> .
30 fm A fegck fs/4 . A
2.5/fcgck "
4UPOFCO 6 0 A SYSCR2<XEN>6 1 ¢
50 SYSCR2<XEN> 061 A SYSCR2<XEN>6 1 ¢
4.4
44.1
A PC
PSW
[CALL mn] [CALLV n] A CPU ( )
A X SWi A
PSW
RET A CPU ( )PC
RETI RETN A CPU PC PSW
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442

SP

¢

4.9

When CALL or
CALLY is axecuted

Oue0013C

00130

POL -— (2)

PCH -— (1)

0wl13F
00130

0w0013E
0x0013F

Bafore
Sp

Aftar

po
¢
po

16 A
A SP 1 POP
sP 1
=P
le— 16 bits —»]
4.8
A
OX00FF
A / ALU
When intarrupt
is accapted or When RET
SWl iz executed i exacutad
DDO13C OxD013C
000130 PCL «— (%) 0x0013D
Ox0013E| PCH «—(2) OxD013E| PCL — (1}
Ox0013F |  PSW -e— (1) 0x0013F| PCH — = (2)
gﬂf"”al 0x013F I g;m’“ Ox013D
Y L}
‘;E‘" | 0x013C | ‘;E“’ 0x013F

{a} PC ard PSW in the stack (Pushing and popping)

0x00040 | The stack
! Orows
i downwards
0x0FFFF ﬁ

(b} Direction in which the stack grows

4.9
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A A

PUSH
Whan RETI or
RETHN i= executed
0x0013C
0x0013D0 PCL — == (1)
0x0013E PCH — (2}
0001 3F PEW —1 (3]
Before
ep 0x013C
AR Y
ar
ep 0x013F
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iIMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801 VersionU V2.6

4.5
45.1
PC 8 A X A
CPU (OXFFFF  OXFFFE) A PC
A iMQ i87
A CPU A PC
A 0xC123 A PC 0xC125
NN EET RS 4310 PO a a4+ 2437 2+ 3
Program counter (PC) :( }I: }: }: E
PCH PCL r - - +
rerter e K a2 ot X Xen X
(&) Program caunber (b) PC ws, Instruchon sxdstulion cyde
4.10 PC
4.5.2
A
4521 5 (JRS cc, $+2+d)
OXE8C4 "JRS T, $+2+0x08" A  JF=1A PC 0x08A
OXE8CE PC A A
PC 0XE8C4+2=(xE8C6
4522 8 (IR cc, $+2+d/JR cc, $+3 +d)
0XE8C4 "JR Z,$+2+0x80" A ZF=1A PC  128( OxFF80)A
OxE846
4523 16 (P a)
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

OxE8C4

8Kx8

4.6

MQ6801 8 8
16

W, A B CD EH

16 /
46.1A
A A
A PC
46.2C
AC
} A
A

po

"JP 0xC235" A 0xC235
MQ6801
A W A B CD EH
WA BC DE HL
A
W i A
B i C
D E
H L

<— 8bits —»{

€— 16 bits —————>»
411

ALU
ALU

p>14

(PC+A) A

¢
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. WA, BC DE

HL
A
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

po
¢
po

C (HL+C) A
4.6.3 DE
A DE
4.6.4 HL
AHL
4.6.5 16 IX 1Y
IX
Y
l«— 16 bits —>]
41216 IX
MQ6801 2 16 IX 1Y
AIX 1Y
AIX 1Y
16
4.7
PSW OX003F SFR .
A Jump Status Flag, JF
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PSW
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

A Zero Flag, ZF
A Carry Flag, CF
A Half Carry Flag, HF
A Sign Flag, SF
A Overflow Flag, VF
/ PSW A PSW
PSW
PSW 7 6 5 4 3 2 1 0
(Ox003F) JF ZF CF HF SF VF -
PSW A CPU HF
A 6JR c6JR&86cc, aoce
= Meaning Caondition
T True JF=1
F Falze JF=0
z faro ZF =1
L F Mot zero ZF =0
Cs Camy sel CF =
CG Carry clear CF=0
W5 Crverflow set WF =1
WG Dverflow clear YF=0D
M Minus 5F=
P Plus SF=0
EQ Equal ZF=1
ME Not equal ZF =10
Ll Lnsigned less than LRF=1
GE Unsigned greater than or equal o CF=0
LE Unsigned less than or equal to [CF« ZF)=1
GT Unsigned greater than (CFw ZF)=10
ST Signed less than (SFw VF)=1
SGE Signed greater than or aqual to (SFw VF)=0
BlE Signed less than or equal 1o ZF w [SFw VF) =1
36T Signed greater than IF w [SFw VF) =10
4.3 (cc)
6LD PSWGPSW (bits)A 6LDOG 0x003F A
PV PC ( ) RETI RETN
A CPU PC PSW
) Page 47/ 226
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iIMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

A PSW
4.7.1 ZF
ALU
0x0000(16  ALU )
ZF
4.7.2 CF
CF
A
(shift) (rotate)
4.7.3 HF
HF 8
HF
4.7.4 SF
SF 60060
4.7.5 VF
A
A

po
¢

/ 0x00(8  ALU / )
A ZF 1 0 A
1 A ZF 0 A
8 0x00 A ZF 10 ZF 0.
X 0x00(
0x100( YA CF 616
CF A CF
CF
4 8 4
(binary-coded decimal, BCD)  / A
(DAAr  DASIK)
(MSB) 6 1 A SF 6 1A6
A VF 6 1A6 606
A VF 616
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

4.7.6

4.8

MQ6801

JF

WA
HL

JF

JF

= 0x219A
= 0x00C5

606

A 0JR T/OR,RSa 6T/ FF,

0x00C5 =0xD7
CF=1,HF=0,SF=1,VF=0

POFFCRNn(n=0,1, 2, 3)

po

¢

A WA PSwW
Instruction Resltin Psw

Aor WA JF ZF CF HF SF VF
ADDC A, (HL) 72 1 0 1 1 0 1
SUBB A, (HL) c2 1 0 1 0 1 0
CMP A, (HL) 9A 0 0 1 0 1 0
AND A, {HL) 92 0 0 1 0 1 0
LD A, (HL) D7 1 0 1 0 1 0
ADD A, 0x66 00 1 1 1 1 0 0
INC A 98B 0 0 1 0 1 0
ROLC A 35 1 0 1 0 1 0
RORC A cD 0 0 0 0 1 0
ADD WA, 0xF508 16A2 1 0 1 0 v 0
MUL WA 13DA 0 0 1 0 1 0
SET AS BA 1 1 1 0 1 0

4.4 A 3 WA PSW
POFFCRA
POFFCRnN 60&A A
POFFCRn 61A
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

A

po

POFFCRn 6 A6
POFFCRn "1t A
A POFFCRn 6 Ad
0
POFFCRO
(OXOF74) 7 6 5 4 3 1 0
TCO023EN | TCOO1EN TCAOEN
/ R R R/W R/W R R R/W
0 0 0 0 0 0
0:
TCO023EN TCO023 1
0:
TCOO1EN TCO001 1
0:
TACOEN TCAO 1
1
POFFCR1
(OXOF75) 7 6 5 4 3 1 0
UART1EN
/ R R R R R R/W R
0 0 0 0 0
0:
UARTI1EN UARTI1EN 1:
Page 50/ 226
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2
POFFCR2
(OXOF76) 7 6 5 4 3 2 1 0
RTCEN -
/ R R R/W R R R R R
0 0 0 0 0 0 0
0:
RTCEN RTC
1
3
POFFCR3
(OXOF77) 7 6 5 4 3 2 1 0
INT4EN INT3EN INT2EN -
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
INT4EN INT4
1
0:
INT3EN INT3 1
0:
INT2EN INT2 1
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NameU MQ6801

VersionU V2.6

4.9 KWU

¢

49.1 KWU

SYSLR1<RELM=

S

Siop mode w0
ralaase signal 1
{to be released
fantin-1y ok
5 A
A

po

KWI0

I

Port KW

ort KW

L HKWI2

Paort KWI3

KWLICRD [T T TT1

OFCIH) T 6 5 4 3

210

ort KW

Part KWIS

Port KWIG

wey Beh

WwWocr1 1T T [ [ ]

Port KWIT

[OFCEH) 7 & 5 4 3

4.13
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VersionU V2.6

4.9.2 KWU
KWUCRO KWUCR1 KWI7  KWIOA
0
KWUCRO
(OXOFC4) 6 5 4 3 2 1 0
KW3LE KW3EN KW2LE KW2EN KWI1LE KWI1EN KWOLE KWOEN
/ R/IW R/IW R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
KW3LE KWI3 1:
0:
KW3EN KWI3 / 1:
0:
KW2LE KWI2 1:
0:
KW2EN KWI2 / 1:
0:
KWI1LE KWI1 1
0:
KW1EN KWI1 / 1
0:
KWOLE KWIO 1
0:
KWOEN KWIO / 1:
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NameU MQ6801
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1
KWUCR1
(OXOFCS) 7 6 5 4 3 2 1 0
KW7LE KW7EN KW6LE KWG6EN KWS5LE KW5EN KWA4LE KW4EN
/ R/W R/W R/IW R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
KWT7LE KWI7 1:
0:
KW7EN KWI7 / 1
0:
KW6LE KWI16 1:
0:
KWG6EN KWI16 / 1:
0:
KW5LE KWI5 1
0:
KWS5EN KWI5 / 1
0:
KWA4LE KWI4 1:
0:
KW4EN KWI4 / 1
4.9.3 KwWU
KWIm (m: 0~7)A A , KWIm
A KWUCRN (n: 0 1)
4931 KWUCRn P4PU
KWIm A KWUCRN<KWmEN> "1"
KWIm KWUCRN<KWmMEN> "1t A
WKUCRKKWmMLE> KWUCRN<KWmLE> "0"A
KWUCRN<KWmMLE> "1"A ) A
KWIO A KWUCRO<KWOEN> "1"A
KWUCRO <KWOLE> "1"
KWIm X A P4
P4PU "1 ( U P46,P47 )
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49.3.2
A SYSCR1<RELM>'1"( ) SYSCR1<STOP=1"
A SYSCR1<RELM>  "0"( )
49.3.3
A KWIm
KWIm A
( )
U KWUCRn A KWim A
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VersionU V2.6

5.

5.1

511

N o gk~ wdhPR

Flash

~

L]

| Power-on resel signal

olage detection resel 1 signal

Walage detection resel 2 signa

| Walchdog timer resed signal

Warm-up counter

| Systam clock resel signa

courter resat

signal

|
=
L

| Flzsh standby reset signal

po
¢
po

51

Pagé 56/ 226
A

Systermn cock control cincuit

Intermial facior resel detedion status regisher
1 * Voltage detechon circuit resel signal
| L = Exernal resel I'IFIul.&"IEtIlE resel sig nal

GPUparipharal
cancuils resel signal
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

5.1.2
3(SYSCR3) 4(SYSCRA
(SYSSR4) (IRSTSR) .
3
SYSCR3
(OXOFDE) 7 6 5 4 3 2 1 0
- - - - - - - RSTDIS
/ R R R R R R R RIW
0 0
0:
RSTDIS
1:
10 SYSCRERSTDIS> A
) SYSCR3 .
20 0xB2 4(SYSCR4) A SYSCR3<RSTDIS>
30 SYSCR3<RSTDISA 1 fegck  fe/4 (CGCR <FCGCKSEL> = 00) A  OxB2 SYSCR4
(  SYSCR3<RSTDIS> )A SYSCR3<RSTDIS>
40 SYSCR3 7 3 600
4
SYSCR4
(OXOFDF) 6 5 4 3 2 1 0
SYSCR4
/ Write only
0 ‘ 0 0 ’ 0 ’ 0 ‘ 0 ‘ 0 0
0xB2 SYSCR3<RSTDIS>
SYSCR4 SYSCR3 0x71 IRSTSR<FCLR>
10 SYSCR4 A - -

po

20 SYSCR3<RSTDISA
(  SYSCR3<RSTDIS>
30 IRSTSR<FCLRA
IRSTSR<FCLR>

¢
po

JA

fcgck  fc/4 (CGCR <FCGCKSEL> = 00)

SYSCR3<RSTDIS>

fcgck  fc/4 (CGCR<FCGCKSEL>=00)

Pageé 57/ 226
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A 0xB2 SYSCR4

0x71  SYSCRA4
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4
SYSSR4
(OXOFDF) 7 6 5 4 3 2 1 0
. B, - - - - - RSTDISS
/ R R R R R R R R
0
o: SYSCR3<RSTDIS> "0"
RSTDISS
1: SYSCR3<RSTDIS> "1"
10 SYSCR3<RSTDIS> A
) SYSCR3
20 SYSCR4 7 3 606
IRSTSR
7 6 5 4 3 2 1 0
(0XOFCC)
FCLR FLSRF - - LVD2RF | LVDIRF SYSRF | WDTRF
/ w R - - R R R R
0 0 0 0 0 0 0 0
0: -
FCLR o
1: 006.
0: -
FLSRF Flash
1: Flash
0:-
LVD2RF 2
1 2
0:-
LVD1RF 1
1: 1
0:-
SYSRF
1:
0:-
WDTRF
1:
10 IRSTSR X
20 IRSTSR A
30 IRSTSR<FCLR>
40 IRSTSR<FCLR¥ 1 6 0x71 SYSCR4 IRSTSR<FCLR> A
IRSTSR 6 0 ¢ IRSTSR A IRSTSR<FCLR> 6006
50 IRSTSR<FCLRA fegck  fo/4 (CGCR <FCGCKSEL> = 00) A 0x71 SYSCR4
( IRSTSR<FCLR> )A IRSTSR<HR>
6U IRSTSR 7 06060
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NameU MQ6801

VersionU V2.6

5.1.3
A
A CPU
A
A Flash (trimming) A
A CPU OXFFFE OxFFFF
A
A
A 5.1
PC OXFEFE OXFFFE OXFFFE
SP OXOOFF OXO0FF OXO0FF
RAM
W, A B C D E H L IXIY)
JF
ZF
CF
HF
SF
VF
IMF 0 0 0
EF 0 0 0
IL 0 0 0
0 0 0
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NameU MQ6801
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110
SFR SFR SFR
5.1
U (Power-on Reset)
514
5.1.4.1 (RESETB )
P10 RESETB A P10 RESETB
.‘I.
Recommended ,
aperating walage
J.E = Rzt time
P:IIJLﬂl-T::.nJI ........... J."' 777 J.-" .................. B LIJI:.”‘W}ﬂ Warm-up operation \" 5EI:'LLI :::drgru:_.-u:rxl wirguiy
5.2
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NameU MQ6801

VersionU V2.6

Rroommended

operaling volape

RESET pin

Rasat signa

A RESETB

5.14.2

"5.2

po
p-
po

A

¢

¢

- Tu'_-ul tire
Dhirireg e 3-;1- Wam-up apanakion ' GPU and paripharal cincuits
ST Y, lan aparation
53 (
A A
A Sus
A RESETB
RESETB A
A RESETB HA
A
A
A
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No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6
5.14.3
A
"5.3
5144
A
"10.1
5145
A 6
5.1.4.6 Flash
Flash A Flash . Flash
"12. Flash
5.1.4.7
A IRSTSR
( )
IRSTSR<FCBR "1" 0x71 SYSCR4 A IRSTSR<FCLR>
IRSTSR "0"
IRSTSR<FCLR> "0"
10 IRSTSR A
20 IRSTSR<FCLRA fegck  fe/4 (CGCR <FCGCKSEL> =00)

( IRSTSR<FCLR> )A IRSTSR<FCLR>
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VersionU V2.6

NameU MQ6801

5.1.4.8 P10
P10 A A P10
A P1CRO " A6 P10
SYSCR3<RSTDIS® 6 0xB2 SYSCR4 P10
P10 10 A SYSCR&RSTDIS>"1"A 0xB2 SYSCR4
10P10 A 10 A 10
P10 A
20 /0 A SYSCR3<RSTDIS® 0 6 A
30 SYSCR3<RSTDISA 1 fegck  fe/4 (CGCR <FCGCKSEL> = 00) A oxB2
SYSCR4 (  SYSCR3<RSTDIS> )A SYSCR3<RSTDIS>
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VersionU V2.6

5.2
A
5.2.1
VDO
EII; Comparakor
I_ + P » Powar-on ressat signal
i -
e Refaranca voltage
pperralion circes|
54
5.2.2
A A
A
A A
A CPU
( )A
A
A MCU

po
¢
po
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

Supply voltage (wDD)
Ciparating wollage

WRRLEEF
VPROMN

Power-on

Warm-up

reset signal " I Y

ceunber chock “_E.Hﬂﬂ“ﬂ”ﬂ ﬂﬂ“mm

Warm-up counfer start

Fwur |
CPLNperipharal circuils :
reset signal [I |
5.5
U (VDD) A
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VersionU V2.6

po
¢

5.3
U (VDD)
5.3.1
(VDD)
VDxLVL A
A

A

o

(INTLVD)

¢

A

¢

b
p1

(VDD)
(INTLVD)

b

(VDD)

po
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(INTLVD)
A
A
VDXLVL A
. (VDD)
. (x=1,2)
(VDxLVL) A
(VDD) (VDxLVL) A
A (INTLVD)
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No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6

VDD
-1 -
E‘:?
BE —{/ | ¥ ‘ohlage deiection reset signal 1
£3 -
2; :I Irermupt request
E 3 signal generation [~ INTLVD interrups request signal
k] Gircuil
g —
32 [rr]
a - F'F
55 [\_\\ [T oA
g
;_; + J ] s deleclion resed signal 2
g2
E]
%T’: e lerarce vallages
I menaraban ciroud
O u]
=EMAP gl 2 =
2 S o o] oo o = O = I
o of = of o A oGl v =
al of o of of o ol ol ol o
= = A = A A = = = =
| WDCR1 | | WOCR2 |
rkarnal bus [?
5.6
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

5.3.2
1 2
1
VDCR1
(OXOFC6) ! 6 > 4 ° 2 : °
VD2F VD2SF VD2LVL VD1F VD1SF VD1LVL
/ RIW R RIW RIW R RIW
0 0 0 0 0 0 0 0
VD2F 2 o
_ 0 |0: vDD O VD2F 00
(VDD <VD2LVL A ) 1 | 1:VDD<VD2LVL | .
2 0 |0: vDD O VD2LVL
VD2SF (VDD VD2LVL ) 1 | 1: VDD < VD2LVL
00 | 2.85V+/-0.15V
01 | 2.65V +/-0.15V
VD2LVL 2 10 | 2.35V +/-0.10V
11 | 2.00V +/-0.10V
VD1F !
o 0 |0: vDD O VD1F 00
(VDD <VDILVL A ) 1 | 1:VDD<VDILVL | _
1 0 |0: vDD O
VD1SF (VDD VDILVL ) 1 | 1: VDD < VDI1LVL
00 | 4.50V +/-0.20V
01 | 4.20V +/-0.20V
VDILVL 1 10 | 3.70V +/-0.20V
11 | 3.15V +/-0.20V
10 A VDCR1
20 VD2F  VDIF A A
30 VD2F  VDIF 10
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No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6
2
VDCR2
(OXOFC?) 7 6 5 4 3 2 1 0
VD2MOD | VD2EN | VDIMOD | VDI1EN
/ R R R R RIW RIW RIW RIW
0 0 0 0 0
0: (INTLVD)
VD2MOD 2
1 2
0:
VD2EN / 2
1:
0: (INTLVD)
VDIMOD 1
1
0: 1
VDI1EN / 1
1: 1
10 A VDCR2
20 VDCR2 7 6 "06
30 VD2LVIA 3 (VD2MOD) 2 (VDZEN) A 0 (VDIEN) “10
SAP150601
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

5.3.3
(VDXLVL,x=1, 2) . / (vDD)
VDxLVL A
5331 /
VDCR2<VDxEN> "1" VDCR2<VDXEN> "0"
A VDCR2<VDXEN> "0"
U (VDD) VDXLVL A VDCR2<VDXEN> " 1 6
5.3.3.2
VDCR2<VDxMOD> "0" A (INTLVD)
VDCR2<VDxMOD> "1" A
() (INTLVD) (VDCR2<VDxMOD>= "0")
VDCR2<VDxEN> "1"A (VDD) VDxLVL A
(INTLVD)
10 A (VDD) (VDXLVL) A
(INTLVD) (VDD) A
(INTLVD)
20 0 0 (VDD) VDXL VLA (INTLVD)
TBT 0 0 A (INTLVD)
Kw
VDD level : E E
Detection voltage lovel ~====cenccscashescnssncsfoccsscsccaduensncnssfoscsasssncnsnssnnannann
N
(Note1) (Notel)

VDCR2<VDxEN>

INTLVD interruptrequest signal

5.7

po
p-
po

coduencnccnhrcnccscnccne
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No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6
(b) (VDCR2<VDXMOD>="1")
VDCR2<VDxEN> "1"A (VDD) VDxLVL A
AVDCR1 VDCR2 . (VDD)
VDXLVLA
VDD level

Detection voltage level

VDCR2<VDxEN=>

Voltage detection reset signal

5.8
5.3.3.3
VDCR1<VDxLVL>
5.3.34
(VDD) VDXLVL VDCR1<VDxF>
VDCR1<VDxXSF>
VDCR2<VDXEN> 6 1A6 (vVDD) VDxLVL A
VDCR1<VDxF> 616 . (VDD)
VDXLVLA VDCR1<VDxF> 600
VDCR1<VDxF> 616 A VDCR2<VDXEN> 6 0Ad/DCR1<VDxF>
VDCRI1<VIXF> 6 A6 VDCRI1<VDxF> 606
VDCR2<VDXEN> 6 1A6 (VDD) VDxLVL A
VDCR1<VDxXSF> 616 (VDD) VDxLVL A
VDCR1<VDxSF> 606
VDCR1<VDxF> A VDCR1<VDxSF>
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NameU MQ6801

VersionU V2.6

10

N
h

20

VDD level

Detection voltage level

(VDD)

(VDxSF)

(VDxF)

VDCR2 <VD1EN>

VDCR1 <VD1F>

Writer Of to VDCR1 <VD1F> ~

VDXLVIA

2ffegek( )

| Y

VDCR1 <VD1SF> | L
| | |
k\ The flag is not set because VDCR2 <VD1EN>ist Or .
5.9
5.34
5341 (INTLVD)
(INTLVD) A U]
1. 606
2. VDCR1<VDxXLVL> (x=1,2)
3. VDCR2<VDXxMOD> 6 (A6 (INTLVD)
4. VDCR2<VDXEN> 6 1A6
5. 5us A
6. VDCR1<VDxSF> 606
7. 6 A6 616
U VDILVL (VDD)A
A
(INTLVD) A
1. 606
2. VDCR2<VDXEN> 6 0A6
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U A
5.34.2
A U

1. 6006
2. VDCR1<VDxLVL> . (x=1,2)
3. VDCR2<VDXMOD> 6 (A6 (INTLVD)
4. VDCR2<VDXEN> 6 1A6
5. 5us A
6. VDCR1<VDxXSF> 6006
7. VDCR1<VDxF> 6 0 6
8. VDCR2<VDxMOD> 6 1A6

10 VDCR1 VDCR2

VDCR2<VDXEN> 6 0 6 A (VDD) VDXLVLA
20 (VDD) VDXLVL A
A U

1. 6006
2. VDCR2<VDXxMOD> 6 A6 (INTLVD)
3. VDCR2<VDXEN> 6 A6

U A
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6.

6.1

(clock generator),
(warm up counter)

(clock gear),

(timing generator) ,

W
INTWUC interrupt
—> Warm up counter
h + KEN/XTEN
,,,,,,,,,,,,,,,, |
: STOP
Internal high frequency RC circuit SYSCR2
I| fosc 15
e gear | 100%K Timing generator Operation mode
High-frequency clock fc (*1%,%18,41) ing g ] control circuit
POOSXIN oscillation eircuit 1
| !
1
O SYSCR1<OSCSEL>| CGCR<FCGCKSEL>

PO1/XOUT

Internal low frequency RC
circuit

Low-frequency clock

yy Yy
System clock

Oseillation / stop control

» oscillation circuit
|
_________________ -
6.1
U mcy
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6.2
1(SYSCR]) 2(SYSCR2)
(WUCCR) (FSCTRL) (WUCDR) (CGCR)
1
SYSCR1
(OXOFDC) 7 6 5 4 3 2 1 0
STOP RELM OUTEN DVOCK | OSCSEL - -
/ R/IW R/W RIW RIW RIW R R R
0 0 0 0 0 0-
0: CPU
STOP
1: CPU ( )
0:
RELM ( )
1 ( )
0:
OUTEN
1:
0: fegek/2°
DVICK 9 1 teja
0:
OSCSEL (fegek)
1 (fc)
10 fosc (H2)A fe (H2)A fegck (H2)A s (Hz)
20 SYSCR1 2 1 0 606
30 SYSCRI<OUTEN>G 0 6 A 600
A
40 2 ( LDW)A A 2
50 A SYSCKI<DVICK>6 ] 6
60 12 1 A SYSCRI1<DVICK> A9 fs/4
70 SYSCR2<SYSCKs 0 6( 1 2 ) SYSCRI<OSCSEL> SYSCR2<SYSCK6 14 1
2 ) SYSCRI<OSCSEL>
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2
SYSCR2
(OXOFDD) 7 6 5 4 3 2 0
OSCEN XEN XTEN SYSCK IDLE TGHALT -
/ R/W R/W R/W R/W R/W R/W R
1 0 0 0 0 0 0
0:
OSCEN (fosc) N
XEN (fc) o
C
1:
(foscl ) 0:
XTEN
(fcl) 1:
0: fcgek 1/2 1/2
SYSCK gek ( )
1: fsl4 ( 1/2 1 )
CPU WDT 0:CPU WDT
IDLE
( 12 1) 1:CPU WDT ( 1/2
0: TG
TG .
TGHALT 1 TBT ATG 0
(0 o )
)
10 fosc (H2)A fe (Hz)A foscl (H2)A fel (H2)A fegck
(H2)A fs (Hz)
20 WpT (watchdog timer) A TG (timing generator).
30 SYSCR2<I[E> SYSCR2<TGHALT>6 1 6
40 ( LDW)A i 2
50 12 1 A SYSCR2<IDLE> 6006
60 0 0 A SYSCR2<TGHALT> 5 0
70 A ( A (
Page 76/ 226
B A A A A
A

po




iIMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

(g XSO(I:ETE% 7 6 5 4 3 2 1 0
- - PAD40SEL | PAD41SEL | PAD46SEL | PAD47SEL - FSSEL
/ R R R R R R R RIW
0 0 1 0 1 0 1 0 1 0
(Bit2 3 4 5 4 bits 4 A P47 P77 P46 P70
P41 P76 P40 P75 (bit operation) A : SET(FSCTRL).0
CLR (FSCTRL).8 4 bir
FSSEL
(\é\%ggg 7 5 4 3 2 1 0
WUCRST - - WUCDIV WUCSEL
/ W - - RIW RIW
0 0 0 1 1 0 0
WUCRST / 2 )
00:
WUCDIV oL 2
10: /22
11: 128
00: (fosc)
WUCSEL 01: (fc)
10: (foscl) (fel)
11:
10 fosc (H2)A fc (Hz)A foscl (H2)A fcl (H2)A fegck
(H2)A fs (Hz)
20 WUCCR<WUCRST> 606 6106 A
30 WUCCR 7 "006
40 A WUCCR WUCDR
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po

WUCDR
(OXOFCE) 6 5 4 3 0
WUCDR
! RIW
‘ ! 1 0 ‘ 0 | 0
WUCDR
o WUCDR 0x00
CGCR
(OXOFCF) 6 5 4 3 0
FCGCKSEL
/ R/W
00: fcgek = fc/4
FCGCKSEL 01: fcgck = fc/2
10: fcgek = fc
11: fcgck = fc/8
10 fegek (Hz)A fe (Hz)
20 CGCR<FCTCKSEL>
30 CGCR 7 2 606
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6.3
6.3.1
A CPU
A
PO ) A 68 1/ ®
P00 PO1 / (XIN  XOuT YA POFCO
"1"A SYSCR2<XEN>"1" XIN  XOUT A
/
A SYSCR2<XEM>SYSCR2<XTEN> PO POFC
A A "4.3.1
A MQ6801 RC (8MHz) RC
(24KHz)
FSCTRL<FSSEL> AFSCTRL<FSSEL >
RC (24KHzZAFSCRL<FSSEL> = 0106 (32.768KHz)
U A ( A JA
A
CPU A SYSCR2<XEN>SYSCR2<XTEN>SYSCR2<SYSCK>
POFCO A
POFCO SYSCR2 SYSCR2 SYSCR1 SYSCR2 SYSCR2
<OSCEN>| <XEN> <OSCSEL> <XTEN> <SYSCK>
0 1 0 0 0 1 0 0o 1
(fel),
0 1 0 1 0 1 0 1 0 1
(fcl)
(fh),
0 1 0 0 1 0 0o 1 0
(fosc)
(fh),
0 1 0 1 0 1 0 1 0
(fo)
(fc)
0 0 1 1 0 1 0 1 0 1
6.1
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No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6
U SYSCR2<SYSCK> X A
6.1 A ) 64. 3. 2 g
------ High-frequency clock----v  ~--- Low-frequency clock -----
XIN XOUT XIN XOUT

777 s 777 rrra
6.2
10 A / A
A
20 XINIXOUT ( 6pF) /
A
6.3.2
(fh) (fcgck)A TG
CGCR <FCGCKSEL>
CGCR <FCGCKSEL> fcgek 2
CGCR<FCGCKSEL> A fcgck A
fcgck fh  1/4,
U CGCR<FCGCKSEL>
CGCR <FCGCKSEL> fcgek
00 th/4
01 th/2
10 fh
11
6.2 fcgek
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6.3.3
fcgck fs 1/4 CPU
1. fm
2 (TBT)
blan system dook
] Main gysbem clock generator »  Machine cyde counder
A
SYECRF=E¥EOH= ‘.—}71
EYRERTBVELE: Prescale Diwveicar — = Dipgivhear
oo sk > 1> TSR TT17 »{° v| s Iz [ T e e
B
’_:Lllljexnr
A quarter of the basc clock
fur the kow-rsquency dock
¥ f Y Y Y YYYYY ¥ Y Y Y YYYYYY YW
Timar counter, trma basa timar and other paripharal drouits
6.3
21
6.3.3.1
fcgck fs 1/4 CPU
fm,
SYSCR2<SYSCK> "0" fcgck SYSCR2<SYSCK> 6 1 6
fs 1/4,
6.3.3.2
fcgck

SYSCR1<DV9CK> SYSCR2<SYSCK>

po
¢
po
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SYSCR1<DV9CK> SYSCR2<SYSCK> "1" A 9 fs/4.
SYSCR2<SYSCK> "1" A 1 8

A 606
6.3.3.3
(0] Q
i87 11 : 10 A 13 )
10 1 10 U 13 13
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6.4

Intemal high-frequency 5,
dock (fosc)

External high-frequency ——»
dock (fc)

Lowfrequency clock—>

fs), include external
internal clocks

fcl

6.4.1

6.4.1.1

CPU

po
¢

WUCCR [ | SYSCR2 [ | SYSCRH
WUCSEL |WUCDIV WUCRST XEN| XTEN| OSCEN
STOP
\2 \2
Y VY Y \ A
22 W " —> INTWUC interrupt request
ST CENN Yo —> Enable CPU operation
controller <
S v Enable/disable counting up
A Y S
8 »[1]2 D Y
Iczp—>|1]2]3]4]5|6]7]8]9]10[11]12[13[14
[ >|8 i
- )
> A i -
arator
1.2:3.4.:5.:6.7,8
WUCDR
6.4
fosc fc, foscl
A 3 14
A
0
A
A A
WUCCR<WUCSEL>"0"A WUCCR<WUCDIV> "11"A fc
A fosc A 14
8 WUCDR A
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A WUCDR 102 (10 A 102x2%/fc
U A
6.4.1.2
A
WUCCR<WUCSEL> A fc
fsA A WUCCR<WUCDIV>
WUCDR
A 14
8 WUCDR A A
Clock that gEf'FEFﬂTEd the WUCCR WUCCR .
main system clock when the - ) Counter input Warm-up time
ETUF‘ mode was achvated <WUCSEL> <WYLICDHN= Ck:“:k
0o fose 2% 1 fosc to 255 = 2%/ fosc
01 fosc [ 2 27 [ fosc to 255 = 27 { fosc
fome Don't Care
10 fosc | 22 2 | fosc to 255 = 2* | fosc
il fosc | 2% 2 ! fosc to 255 = 2% | fosc
0o fc Pl =2k
01 fe 2 Pikctodsh =Xk
fc Den't Care -
10 fcl @ Z2licto2sh =2
11 fel2? Eleto2b =28/
0o fs ElhtoXb=2X
01 far2 Fisto 55« ifs
fs Daon't Care
0 fa /22 Plato 25« ifs
1 sl Flato2E=~2Bifs
10 A A A
A
20 A
Page 84/ 226
A A A A

po
¢




iIMQ Technology Inc.
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6.4.2 o
A 1 2 1
2 WUCCR<WUCSEL> A WUCCR<WUCDIV>
14
WUCDR A SYSCR2<OSCEN>SYSCR2<XEN> SYSCR2<XTEN>"1"
A 14 . 8
WUCDR A A INTWUC
WUCCR<WUCRST "1" ) A A AWUCCR
<WUCRST> "0" WUCCR<WUCRST> "1" A SYSCR2<OSCEN>SYSCR2<XEN>
SYSCR2<XTEN> ASYSCR2<OSCENSYSCR<XEN> SYSCR2<XTEN>
IIOI.I-
WUCCR WUCCR Counter input Warm-up fime
<WUCSEL> | <WucDIV> clock am-up
00 fosc 2% | fosc to 266 x 2%/ fosc
00 01 fosc f 2 27 | fosc to 265 x 27 | fosc
1[.'1 fosc/ 22 2% [ fosc to 265 x 28/ fosc
11 fosc f 2¢ 2% [ fosc to 265 x 22 [ fosc
00 fc 26 [ fc to 255 x 25/ fc
o1 01 fe /2 27 [fcto 255 x 27 | fc
10 fc /22 2% [ fc to 255 x 28/ fc
11 fc /22 2¢ [ fc to 255 x 2¢/ fc
00 fs 25/ fs to 255 x 25/ fs
0 01 fs 2 2 fsto 265 x 27 I fs
10 fs | 2¢ 2 /fsto 255 x 2/ fs
11 fs /23 2% /fsto 255 x 2¢/ fs
10  SYSCR2<OSCEN:SYSCR<XEN> SYSCR<STEN% 06 6 1 & X SYSCRISCEN>
SYSCR2<XEN> SYSCR2<XTEN> 0 Ao SYSCR2<OSCEN-SYSCRXEN> SYSCR2<XTEN>6 1 6
20 A
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7.

A MQ6801 18 ( Reseth . MQ6801

(Interrupt Latches, ILA

A IL 6 1A6 CPU A
IMF EF .
A A 6.1
A .
U MQ6801 ,
/ Reset - OxFFFE 1
INTSWI - OxXFFFC 2
INTUNDEF - OXFFFC 2
INTWDT ILL<IL3> OxFFF8 2
INTWUC IMF AND EIRL<EF4>=1 ILL<IL4> OXFFF6 5
INTTBT IMF AND EIRL<EF5>=1 ILL<IL5> OxFFF4 6
INTLVD IMF AND EIRH<EF9>=1 ILH<ILS> OxFFEC 7
INTADC IMF AND EIRH<EF10>=1 ILH<IL10> OXFFEA 8
INTRTC IMF AND EIRH<EF11>=1 ILH<IL11> OxFFBEB 9
INTTCOO IMF AND EIRH<EF12>=1 ILH<IL12> OXFFEG6 10
INTTCO1 IMF AND EIRH<EF13>=1 ILH<IL13> OxFFE4 11
INTTCAO IMF AND EIRH<EF14>=1 ILH<IL14> OXFFEZ2 12
INT2 IMF AND EIRE<EF18>=1 ILE<IL18> OxFFDA 13
INT3 IMF AND EIRE<EF19>=1 ILE<IL19> OxFFD8 14
INT4 IMF AND EIRE<EF20>=1 ILE<IL20> OxFFD6 15
INTRXD1 IMF AND EIRE<EF22>=1 ILE<IL22> OxXFFD2 16
INTTXD1 IMF AND EIRE<EF23>=1 ILE<IL23> OxFFDO 17
INTTCO2 IMF AND EIRD<EF24>=1 ILD<IL24> OXFFCE 18
INTTCO3 IMF AND EIRD<EF25>=1 ILD<IL25> OxXFFCC 19
7.1
10 INTWDTA WDTCR<WDTOUT> 6 0 6 "10.1
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No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6
Automatically Cleared by ISR Automatically Disabled when interrupt
Manually Set or Cleared by Software event is serviced Enabled manually or

automatically with RETI instruction

| |
Priority

INTWUC Interrupt EF4 ¥ a7 - -
Request Flag IMF [ » High »
INTTBT Interrupt EFS ¥ s A o -
Request Flag IMF » P
INTVLTD Interrupt EFO ¥ Lo A R
Request Flag IMF » >
INTADC Interrupt EF10¥ IL10 & R
Request Flag IMF » >
INTRTC Interrupt EFll/y IL11 }1 R
— > Request Flag IMF > »
TCOO Interrupt EF12 IL12
> Request Flag IMF el 7 > >
TCO1 Interrupt EF13 IL13 Interrupt
—> Request Flag IMF gl 7 > » poling [ Interrupt Requst
TCAO Interrupt EF14 IL14
> Request Flag IMF / 'ﬂ > »
External Interrupt 2 EF18 IL18
—» Interrupt Request Flag IMF / ! ’ﬂ > >
External Interrupt 3 EFlQ/y |IL19 P
—»| Interrupt Request Flag IMF 1 » »
External Interrupt 4 EFZ}V |IL20 B
—»| Interrupt Request Flag IMF 1 » »
RXD1 Interrupt EF22 1L22
> Request Flag IMF ol % > »
TXD1 Interrupt EF23 1L23
> Request Flag IMF / 'ﬂ » >
TCO2 Interrupt EF24 IL24
> Request Flag IMF / ’ﬂ » >
TCO3 Interrupt EF25 IL25
> Request Flag IMF / 'ﬂ »  Low »
7.1
A ) A
"1"A CPU ) A "0"
A "Q"
SFR OxOFEQA OxOFE1A OxOFE2  OxFE3
"Q" A IL3 X
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6 - -6 A
616616 A
A
A I IMF " 06 DI(
) A IMF " 16 A IMF "00
1L
7.2 EIR
EIR (
EIR A
EIR IMF EF
0x003C  0x003DA /I ( 6 - -6 A
7.3 IMF
IMF ) IMF 606
616 EF
AIMF 6 0A6
A IMFA [RETIJ/[RETN]
IMF EIRL o( SFR 0x003A)A /
A IMF 6006
7.4 EF25 EF4
A 606
A 606
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U A

EF IMF " 06 DI ) EF( EI
) A IMF " 16 A IMF "06 A EF A
IMF 616
ILL
ILL
(OXOFEO) 7 6 5 4 3 2 1 0
IL5 L4 IL3 -
/ R R R/W R/W R R R R
0 0 0 0 0
INTTBT INTWUC INTWDT -
ILH
ILH
(OXOFE1) 7 6 5 4 3 2 1 0
IL14 IL13 IL12 IL11 IL10 L9
/ R R/W R/W R/W R/W R/W R/W R
0 0 0 0 0 0 0 0
INTTCAO INTTCO1 INTTCOO INTRTC INTADC INTLVD
ILE
ILE
(OXOFE2) 7 6 5 4 3 2 1 0
1L23 1L22 1L20 IL19 1L18 -
/ R/W R/W R R/W R/W R/W R R
0 0 0 0 0 0
INTTXD1 INTRXD1 INT4 INT3 INT2 -
ILD
ILD
(OXOFE3) 7 6 5 4 3 2 1 0
IL25 1L24
/ R R R R R R R/W R/W
0 0 0 0 0
INTTCO3 INTTCO02
0
IL25 L4 2.9
1
"16)
0
IL3 1
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po

1013 A
20 A I IMF " 06 DI ) e I
) A IMF " 16 A IMF " 00 A LA
IMF 616
30 6 - -0 A A I
40 ILL A 0 2 600 6006
EIRL
EIRL
(0X003A) 7 6 5 4 3 2 1 0
EF5 EF4 - - IMF
/ R R RIW RIW R R R R/W
0 0 0 0 0 0
INTTBT | INTWUC - - IMF
EIRH
EIRH
(0X003B) 7 6 5 4 3 2 1 0
EF14 EF13 EF12 EF11 EF10 EF9
/ R R/W RIW RIW RIW RIW RIW R
0 0 0 0 0 0 0 0
INTTCAO | INTTCO1 | INTTCOO | INTRTC | INTADC | INTLVD
EIRE
EIRE
(0X003C) 7 6 5 4 3 2 1 0
EF23 EF22 EF20 EF19 EF18 -
/ R/IW R/W R RIW RIW RIW R R
0 0 0 0 0 0
INTTXD1 | INTRXD1 INT4 INT3 INT2 -
EIRD
EIRD
(0x003D) 7 6 5 4 3 2 1 0
- EF% EF24
/ R R R R R R RIW RIW
0 0 0 0 0 0 0
- INTTCO3 | INTTCO2
0:
EF25 EF4
( ) 1:
0:
IMF
1
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1 IMF EF15 EF4 616
2: A EF IMF " 06 DI ) EF( El
) A IMF " 16 AIMF "00 A EF A
IMF 616
3 EIRL A 3 1 606 606
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7.5

7.5.1

po

INTi pin [ }—>

Noise canceller

MQ6801
A A
A
—>] Rising edge
detection circuit
A
Falling edge o

\ 4

detection circuit .
Interrupt request signal

o 1
4

S
ABCD

High level
| detection circuit
fogck—p 1 [2[3 [ 4] INTIES

¢

po

generation circuit

Both edge
detection circuit

Y

INTILVL
EINTCRI

7.2 2/3/4

Page 92/ 226
A A

INTi interrupt
requext

i=2~4

A>(




iIMQ Technology Inc.
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VersionU V2.6

7.5.2
3
POFFCR3
(OXOF77) 7 6 5 4 3 2 1 0
INT4EN | INT3EN INT2EN -
/ R R R RIW RIW RIW R R
0 0 0 0 0
0
INT4EN INT4 1
0
INT3EN INT3 1
0
INT2EN INT2 1
10  INTXEN(x=2 4) A A INTXEN
6 #ho
20 INTXEN INTXEN A 600
1/2 12 1/2 1 A 12/ A
172 1 12 12 A 2ffcgck+3/fspl A
30 POFFCR3 7 1 0 6006
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EINTCR2
(OXOFDY) 7 5 4 3 2 1 0
INT2LVL INT2ES INT2NC
/ R R R RIW RIW
0 0 0 0
5L 6
INT2LVL ore
OHO
00:
01:
INT2ES
10:
11:
12A 1/2 12A 1
00: fcgek [Hz] 00: fs/4 [Hz]
INT2NC 01: fegek / 22[Hz] 01: fs/4 [Hz]
10: fcgek / 23 [Hz] 10: fs/4 [Hz]
11: fcgek / 24 [Hz] 11: fs/4 [Hz]
EINTCR3
(OXOFDA) 7 5 4 3 2 1 0
INT3LVL INT3ES INT3NC
/ R R R RIW RIW
0 0 0 0
)L 6
INT3LVL oL
OHO
00:
01:
INT3ES
10:
11:
12A 1/2 12A 1
00: fcgek [Hz] 00: fs/4 [Hz]
INT3NC 01: fegek / 22[Hz] 01: fs/4 [Hz]
10: fcgek / 23[Hz] 10: fs/4 [Hz]
11: fcgek / 24[Hz] 11: fs/4 [Hz]
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4
(%'X"g:CD';‘)‘ 7 5 4 3 2 1 0
- - INT4VL INT4ES INT4NC
/ R R R RIW RIW
0 0 0 0
INTALVL 4 oLo
OHG6

00:
INT4ES 4 ot

10:

11:

12A 112 12A 1
4 00: fcgek [Hz] 00: fs/4 [Hz]

INTANC 01: fegek / 22 [Hz] 01: fs/4 [Hz]

10: fcgek / 23 [Hz] 10: fs/4 [Hz]

11: fcgek / 24 [Hz] 11: fs/4 [Hz]
10 fegek: Afs:
20 A 6006

1/2 1/2 1/2 1 A 12/ A
12 1 1/2 12 A 2ffcgek+3/fspl - A
SUEINTCR  EINTCR4 EINTCRx A 600
12 12 12 1 A 12/ A
12 12 1/2 A 2ffcgck+3/fspl - A

40 EINTCRX<INTXLVL>
50 EINTCR1 EINTCR4 7 5 606

po
¢
po
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NameU MQ6801

VersionU V2.6

7.5.3
2 4
1/2 1/2 1/2 1
IMF=1
INT2 INT2 EF18=1 2/fspl: 4ffs:
IMF=1
INT3 INT3 2/fspl 3/fspl+1/fcgck 4/fs  8lfs
EF19=1 /
_ 6H6 ) :
INT4 | INT4 IMF=1 3/fspl+1/fcgek: 8/fs:
EF20=1
7.2
U fegck: Afs: A fspl:
7.5.3.1
A POFFCR3 POFFQR3<INTXEN>
0" A
POFFCR3<INTXEN>"1"
APOFFCR3<INTXEN> "0" ) A
( ) POFFCR3<INTXEN> "1"
U INTXEN INTXEN A 606
12 1/2 1/2 1 A 12/ A
12 1 12 12 A 2ffcgck+3/fspl - A
7.5.3.2 2 4
2 4 INT2 INT4 A A
(@)
EINTCRx <INTXES> 2 4
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EINTCRx <NTXES>

00

01

10

11

(b)

7.3

EINTCRX<INTXLVL>

o

IMT4 pin

Signal that ras passed through

the rosige cancellas

Interrupt requast signal
(detected at the tlling edoe)

INT4LY
Inberrupl meguest signal
(defected at the rising edge)
INT4LVL

Inberrupl mquast signal
[detected &t both edges)

INT4LVL
Intarrupt request signal

level detectian)

INT4LYL

7.4

A

- L

EINTCRX<INTXLVL>

T

EINTCRX<INTXLVL>(x = 4)

(©)
1/2 1/2 fcgck A
A
EINTCRx <NTXES>
00 fcgek
01 fcgek/22
10 fcgek/23
11 fcgek/24
74
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INT4 pin i 3 I = W N

Signal alter noise removal __ . 1 : !

7.5 x=4)
1/2 A fsl4, A
0A 0 A A
1/2A 12 A 1/2 1 A
10 A
EINTCRX<INTXNC>
20 A 0 Ao
A 6 Ao
30 X A 600
1/2 12 1/2 1 A 12/s A
1/2 1 1/2 12 A

2/fcgck+3/fspl A
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8. 1/0

MQ6801 6 110 ( 18 110 ) 0

/
PortPO PO1 POO 2 / /
PortP1 P10 4 /
PortP4 | P47 P40 8 /
PortP7 P70 P2 7 / / A

P74 P77
PortP8 | P80 P81 2 / /
Port P9 | P90 P91 2 / UART /
8.11/0
Fetch cycle Fetch cycle Read cycle

[ g T g T 5

System clock | | J I | | | | I
1

Instruction | llixampk::: LD A, ix)} |
execution cycle ~777 . e L EE P
] 1

Internal read

signal

T
1
}
Data input X

(a) Input Timing

Fetch cycle Fetch cycle Write cycle

System clock ’—‘ I [ | | | | I

Instruction | I;ixarnple: LD (x), A
execution cycle ~———~

Internal write L

signal ———— \ T

Data input X*

(b) Output Timing

8.1 /
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¢

I/O
(chattering)
I/O

8.11/0

PxDR

PxPRD

PxCR

PxFC

PxPU

PxPD

po
¢
po

8.1 /

p

I/0

110 . X

A PxDR

¢
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I/0 A
PxCR PxFC
} 0 0
PO1A POO
1 0
PO
PO1 XOouT *
POO XIN * 1
P10 0
Port P1 P10 1 (1
P10 *
0 *
1 0
P47 P40 KWI7  Kwi4 * * KWUCR1
Port P4
KWI3  KWIO * * KWUCRO
AIN7 AINO 0 1
P43 VREF 0 1
P77 P74 0 *
P72 P70 1 0
P77 INT4 0
P76 INT3 0
P75 INT2 0
DVO 1 1
P74
Port P7 AIN8 0 1
TCAO 0 *
P72
PPGAOB 1 1
TCO1 0 *
P71
PPG01/PWMO01B 1 1
TCO0 0 *
P70
PPG00/PWMO0B 1 1
O *
P81 P80
1 0
TCO03 0 *
PortP8 P81
PPGO03/PWMO03B 1 1
TCO2 0 *
P80
PPG02/PWMO02B 1 1
PortP9 0 *
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P91 P90 1 0
RXD1 0 0 UATCNG <UAT110>="0"
P91
TXD1 1 1 UATCNG <UAT1I0>="1"
TXD1 1 1 UATCNG <UAT1I0>="0"
P90
RXD1 0 0 UATCNG <UAT1I0>="1"
8.2 I/O
10 A P10 P10 /o] A 65. 1
20 Adl ¢ 6 A6 06 7.1 ] 1 0 A
8.31/0
83.1P0 (P01 POO)
PO 2 1O A /
PO VDD A VSS
PO1 P00
XOuT XIN
8.3 PO
PO
PODR 7 6 5 4 3 2 1 0
(0x0000)
- PO1 P00
/ R R R R R R RIW RIW
0 0 0 0 0 0 0 0
0
1
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PO
POCR 7 6 5 4 3 2 1 0
(OxOF1A)
- POCR1 POCRO
/ R R R R R R R/W R/W
0 0 0 0 0 0
0 ( )
1 ( )
PO
POFC 7 6 5 4 3 2 1 0
(Ox0F34)
POFCO
/ R R R R R R R R/W
0 0 0 0 0 0 0 0
0
1 XIN (1)
10 SYSCR2<XEN> 61 & POFCO " 00 X POO  PO1 A POFCO
16
20 "16
PO
POPU 7 6 5 4 3 2 1 0
(Ox0F27)
- - POPU1 POPUO
/ R R R R R R R/W R/W
0 0 0
0
1
"16
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PO
POPD 7 5 4 3 2 1 0
(OXOF00)
POPD1 POPDO
/ R R R R R R/W R/W
0 0 0 0 0 0
0
1
"16
U POPUx  POPDx 614 . (x=01)
PO
POPRD 7 5 4 3 2 1 0
(0x000D)
POPRD1 POPRDO
/ R R R R R R
0 0 0 * *
06
8.3.2P1 (P10)
P1 1 10 (P10)A
P1 VDD A VSS
A P10 I/0 X P10 A 65. 1
P10
RESETB
8.4P1
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P1
P1DR 7 6 5 4 0
(0x0001)
P10
/ R R R R RIW
0 0 0 0 0
0
1
P1
P1CR 7 6 5 4 0
(OXOF1B)
- P1CRO
/ R R R R RIW
0 0 0 0 0
0 (
1 (
P1
P1PU 7 6 5 4 0
(OXOE28)
P1PUO
/ R R R R RIW
0 0 0
0
1
'16
P1
P1PD , ] . o
(0XOF01)
P1PDO
/ R R R RIW
0 0 0
0
1
'16

U PIPUO P1PDO

po
p-
po

61
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Pl
PLPRD 7 5 4 3 1 0
(0x000E)
- P1PRDO
/ R R R R R RIW
0 0 0 0 0
“ 06
8.3.3P4 (P47 P40)
P4 8 IO A AD
P46 A P4 VDD VSS
P47 P46 P45 P44 P43 P42 P41 P40
AIN7 AIN6 AIN5 AIN4 AIN3* AIN2 AIN1 AINO
KwI7 KWI16 KWI5 Kwi4 KwI3 KwiI2 Kwil KWIO
UpP47 SSOP20
8.5P4
P4
P4DR 7 6 5 4 3 2 1 0
(0x0004)
P47 P46 P45 P44 P43 P42 P41 P40
/ RIW RIW RIW R/W RIW RIW RIW R/W
0 0 0 0 0 0 0 0
0:
0 0:
1
;P46 100uA i STOP P46 P70 A
A P70 P46
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P4
PACR 7 6 5 4 3 2 1 0
(OXOF1E)
P4ACR7 P4ACR6 P4CR5 P4CR4 P4ACR3 P4ACR2 PACR1 PACRO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
( )
0 AIN3 (1)
AIN7 (1) | AIN6() | AINS() | AINA() | | oCo 0 AIN2(I) | AINL() | AINO(l)
1 ( )
U /6
P4
PAFC 7 6 5 4 3 2 1 0
(OXOF38)
P4FC7 P4FC6 P4FC5 P4FC4 P4FC3 P4FC2 P4FC1 P4FCO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
AIN3 (1)
1| AIN7() | AIN6() | AINS() | AINA() | | oo0 0 AIN2 (1) | AINL() | AINO(l)
P4
P4pPU 7 6 5 4 3 2 1 0
(OxOF2B)
P4PU5 P4PU4 P4PU3 P4PU2 P4PU1 P4PUO
/ R R RIW R/IW RIW RIW RIW RIW
0 0 0 0 0 0
0
1 KWIi(i=0~7) ( P4 FCi P46RI=30")
. A PA4PUi (i=0~7) 61606
U A P46, P47 A 0
P4
P4PD 7 6 5 4 3 2 1 0
(0xOF04)
P4APDY P4PD5 P4PD4 P4PD3 P4PD2 P4PD1 P4PDO
/ RIW R RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0
0
1 . P4PDi(i=0~7) 616
KWIi(i=0~7) A
10 A P46 X
20 P4PUx  P4PDx 61d x=7 0)
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P4
P4PRD 7 6 5 4 3 2 1 0
(0x0011)
PAPRD7 | P4PRD6 | P4PRDS5 | P4PRD4 | P4PRD3 | P4PRD2 | P4PRD1 | P4PRDO
/ R R R R R R R R
A 606
- - P4PRDi
PACRI PAFCi
0 0
0 1 1 006
1 0 1 006
8.6P4PRD
0*0 1
20 i= 7~Q
8.3.4 P7 (P77 P74 P72 P70)
P7 7 1O A A
/
P7 VDD A VSS
P77 P76 P75 P74 P72 P71 P70
PPGO1B | PPGO00OB
INT4 INT3 INT2 l,DA\I/I\?SB P_I;g:(())B PWMO01B | PWMO00OB
TCO1 TCO1
8.7 P7
P7
P7DR 7 6 5 4 2 1 0
(0x0007)
P77 P76 P75 P74 P72 P71 P70
/ R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0
0
1
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P7
P7CR 7 6 5 4 3 2 1 0
(0x0F21)
P7CR7 | P7CR6 | P7CR5 | P7CR4 P7CR2 P7CR1 P7CRO
/ RIW RIW RIW RIW R RIW RIW RIW
0 0 0 0 0 0 0 0
0: ( )
INTa@) | NT30) | INT20) [ ANB () | | TtAco() | Tcoiq) | Tcoo )
) ( )
: PPGO1B (0)| PPGOOB (0)
DVOEB (0) PPGAOB (O p\wo1s (0)| PMwooB (0)
10 "6 6 06
P7
PTFC 7 6 5 4 3 2 1 0
(OxOF3B)
P7FC4 P7FC2 P7FC1 P7FCO
/ R RIW R RIW RIW RIW
0 0 0 0 0 0 0 0
0
DVOB (0) PPGO1B (0)| PPGOOB (O)
! AINS (l) PPGAOB (O PWMO01B (O)| PWMOO0B (O)
U P7CR4 0 , AN8 P7CR4 1 DVOB
P7
P7PU 7 6 5 4 2 1 0
(OXOF2E)
P7PU7 | P7PU6 | P7PUS P7PU2 | P7PUL | P7PUO
/ RIW RIW RIW R RIW RIW RIW
0 0 0 0 0 0
0
1 "16
U A P74
P7
P7PD 7 6 5 4 2 1 0
(OxOF07)
P7PD7 | P7PD6 | P7PD5 | P7PD4 P7PD2 | P7PD1 | P7PDO
/ RIW R RIW RIW RIW RIW RIW
0 0 0 0 0 0 0
0
1 16
U P7PUx  P7PDx 614 x=7 44 2 0
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P7
P7PRD 7 6 5 4 3 2 1 0
(0x0014)

P7PRD7 P7PRD6 P7PRD5 P7PRD4 P7PRD2 P7PRD1 P7PRDO
/ R R R R R R R R
* * * * O * * *
A 606
8.3.5 P8 (P81 P80)
P8 2 10 A /
P8 VDD A VSS
P81 P80
PPG03B | PPGO02B
PWMO03B | PWM02B
TCO3 TCO02
8.8P8

P8
PE8DR 7 6 5 4 3 2 1 0
(0x0008)

- P81 P80
/ R R R R R R R/W R/W
0 0 0 0 0 0 0 0
0
1

P8
P8CR 7 6 5 4 3 2 1 0
(0xOF22)

P8CR1 P8CRO
/ R R R R R R R/W R/W
0 0 0 0 0 0 0 0
0 ( )
TCO3 (1) | TCO2 (1)
( )
1 PPGO03B (O)| PPG02B (0)
PWMO03 (O) | PWMO02 (O)
U / 6 6 06
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P8
P8FC 7 6 5 4 3 1 0
(0xOF3C)
PSFC1 PSFCO
/ R R R R R RIW RIW
0 0 0 0 0 0 0
0
1 PPGO03B (0O)| PPG02B (O)
PWMO03 (O) | PWMO02 (O)
P8
P8PU 7 6 5 4 3 1 0
(OXOF2F)
P8PU1 P8PUO
/ R R R R R RIW RIW
0 0 0 0 0 0 0
0
1
16
P8
P8PD 7 6 5 4 3 1 0
(OxOF08)
P8PD1 P8PDO
/ R R R/IW RIW
0 0 0 0
0
1
"16
U P8PUx P8PDx 61d (x=01)
P8
P8PRD 7 6 5 4 3 1 0
(0x0015)
PS8PRD1 | P8PRDO
/ R R R R R R
0 0 0 0 0 * *
A
606
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8.3.6P9 (P91 P90)

P9 2 10 A UART
P9 VDD A VSS
P91 P90
RXD1 TXD1
TXD1 RXD1
8.9P9
P9
PSDR 7 6 5 4 3 2 1 0
(0x0009)
- - P91 P90
/ R R R R R R RIW RIW
0 0 0 0 0
0
1
P9
POCR 7 6 5 4 3 2 1 0
(0xOF23)
- POCR1 P9CRO
/ R R R R R R RIW RIW
0 0 0 0 0 0 0 0
o ( )
RXD1 () | RXD1 (l)
1 ( )
TXD1 (O) | TXD1 (O)
U "/ 6 ) 606 X UART TX/RX A . UART
(UATCNG).
P9
POFC 7 6 5 4 3 2 1 0
(OxOF3D)
P9FC1 P9FCO
/ R R R RIW RIW
0 0 0 0 0
0
1 TXD1 (0) | TXD1 (O)
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P9
P9PU 5 3 1 0
(OxOF30)
P9PU1 P9PUO
/ R R R/W R/W
0 0 0 0
0
1
"16
P9
POPD 5 3 1 0
(Ox0F09)
PO9PD1 POPDO
/ R R/IW R/IW
0 0 0
0
1
"16
U P9PUx P9PDx 614  (x=01)
P9
P9PRD 5 3 1 0
(0x0016)
P9PRD1 PO9PRD
/ R R R R
0 * *
A
606
UART
UATCNG 7 5 3 1 0
(OX0E57)
UAT1IO -
/ R R RIW R
0 0 0 0
0 P90 TXDj
P91 RXD
1 P90 RXD
P91 TXD
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MQ6801 10 SAR AD A 9 (AINO AINB)A 1 1/4 VDD
9.1 AD
MQ6801 10 AD 9.1 AD ADCCR1 ADCCRZA
ADCDRL ADCDRHA DACA (sample-hold) A
ADCVEF |
eference voltage
v selector
U's DA converter
VREF iy J_ J_ _]_ l_
Voo —
B e — ——{] W55
P43 p—4 -g -g }_ Capacitor Bank -g
Heference A
VoD Dm Sample-hald voltage
circuit
AIND D 0 Fr———————~—-— I
: ¥ W ~—
I [
I [
Lo o - ] L B
AlNE O—— 8 %
“WAVDD —— 8 Analog
12 comgpartor Successive
T approximation circuit
wt o [S EN __ , TTADC
| Control Circuit | 4 -
LhL-riﬂ =2 LI =
1™ bwp B . ¥ Y
| ADCCR1 | | ADCCR2 | | ADCDRL ] [ADCDHH |
9.110 AD
AD A Vo 68 1/ ®
9.2 AD
AD 4
1. ADC 1 (ADCCR1)
ADCCR1 A AD A
AD
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2. ADC

2 (ADCCR?2)

ADCCR2 AD A AD

3. ADC

ADCVRF

4. AD

(ADCVRF)
ADC

(ADCDRH ADCDRL)

ADCDRH ADCDRL AD

ADC 1

ADCCR1
(0x0034)

ADRS

AINEN SAIN

/ RIW

R/W RIW RIW RIW

R/W

ADRS

AD 1: AD

AMD

p-

00: AD
01:
10:
11:

AD

AD

AINEN

SAIN

0000: AINO
0001: AIN1
0010: AIN2
0011: AIN3
0100: AIN4
0101: AIN5
0110: AIN6
0111: AIN7
1000: AIN8
1001: 1/4 VDD
1010:
1011:
1100:

10

AD
AD
20

po
¢
po

(ADCCR2<ADBF>=06106 ADCCRI
SAIN
AINEN 0"
AMD (
ADRS "1"
A AINEN ~ "0"

ADC A AMD 00"
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30 1o A A
A .
40 . 0 AADRS AMD  AINEN 606 AD A
ADRS AMD  AINEN
50 A ADRS 606 ( "0")
6: P74 AIN (AIN8)A AIN A STOP i} AIN
A P74 AIN (AINS)
ADC 2
ADCCR2
(0xo§3(‘:5H) 7 6 5 4 3 2 1 0
EOCF ADBF - ACK
/ R R R R R RIW RIW RIW
0 0 0 0 0
EOCF | AD o
1:
ADBF | AD (BUSY) 0:AD
1: AD
ACK | AD 9.1
10AD (ADCCR2<ADBA>=40K )
20 ADCCR2 3 6006
30 0 A EOCF ADBF 606
40 AD ADCDRH A EOCF 0" EOCF 600 A AD
A ADCDRH AD
50 ADCCR2 A 3 5 Q
Frequency (fcgck)
ACK Conversion
setting fime 16MHz 8MHz 4MHz 2MHz 1MHz
000 32/fcgck - - 16.0 us 32.0us 64.0 us
001 64/fcgck - 16.0 us 32.0us 64.0 us 128.0 us
010 128/fcgck 16.0 us 32.0us 64.0 us 128.0 us -
011 256/fcgck 32.0us 64.0 us 128.0 us - -
100 512/fcgck 64.0 us 128.0 us - - -
101 1024/fcgck 128.0 us - - - -
11* Resered
9.1 ACK fcgek AD
10 00 AD fegek: (Hz)
20 (VREF) AD
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-VREF=2.7V 55VA 12.8>s
-VREF=2.0v 27VA 25.6>5
30 fegck, ACK conversion timeA conversion time 16us
40 AD 92 AD ACK )
- ADCCRI1<ADRS> 1", AD
- AD ADCDRL ADCDRH
ACK Setting
000 001 010 011 100 101
32ifegcek B4/fcgck 128ffegek 256/fcgek 512fegck 1024/fegek
9.2 ACK AD
AD
ADCVRF
7 6 5 4 3 2 1 0
(OXOEE?7)
- - VRFSEL
/ R R R R R R/W R/W R/W
0 0 0 0 0 0
000: | ADC =2.0VA
VRFSEL | AD 011: | ADC = VDDA
100: | ADC =
AD )
ADCDRL
7 6 5 4 3 2 1 0
(0x0036)
ADO7 ADO06 ADO5 AD04 ADO3 ADO02 ADO1 ADOO
/ R R R R R R R R
0 0 0 0 0 0 0 0
AD )
ADCDRH
C 7 6 5 4 3 2 1 0
(0x0037)
ADO09 ADO08
/ R R R R R R R R
0 0 0 0 0 0
10  INTADC ADCCR2<EOCF>06 16 A ADCDRL ADCDRH
20 A ADCDRL ADCDRH AD ADCDRL ADCDRH
A INTADC A R
30 ) A ADCDRL ADCDRH 6006
40 ADCCRI<AMD> 6 0 A4 8DCDRL ADCDRH 000
50 ADCDRH 2 606
60 A  AD ADCDRL ADCDRH A AD
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A INTADC A
9.3 AD
MQ6801 10 AD
9.3.1
A AD AD
ADCCR<AMD> 6 0 1 & ADCCR<ADRS> 6 1 6 AD . AD A
ADCCR1<ADRS> . AD A ADCCR2<ADBF> "1 AD
AD A ADCCR2<ADBF>
AD A AD ADCDRL ADCDRH AADCCR?2
<EOCP "1"A AD (INTADC) AD A INTADC
AD N ADCDRH A ADCCR2<EOCF> 6 0"
AD conversion start AD conversion start
ADCCR1<ADRS> [ ] [ ]
ADCCR2<ADBF>
Status of ADCDEL Indeterminate XResultloe first mnversionx Result of the second conversion
and ADCDRH
ADCCR2<EQCF> :ﬂ: i!ﬁi?ﬁfiﬁﬁd o
rooA :
!_L{IFUAESCI: interrupt |_| H
Read of ADCDRH —| _|
Read of conversion result Read of conversion result
Read of ADCDRL ﬂ
Read of conversion result Read of conversion result
9.2
AD (ADCCR2<ADBF > ADCCRJ) A AD
ADCCRI1<SAIN>
ADCCRI<AINEN> "0"
ADCCRI<AMD>  ( ADC A "00")
ADCCRI1<ADRS> "1"
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9.3.2
A AD ADCCR1<SAIN> AD
ADCCR1<AMD> 6 1 1A ADCCR1<ADRS>06 1 6 AD . AD A
ADCCR1<ADRS> X AD A AD
ADCDRL ADCDRH AADCCR2 <EOCF> "1"A AD (INTADC)
A ( YAD
AD ADCDRL ADDRH AD AD
ADCDRL ADCDRH A AD
A INTADC A ( 9.3 )
AD A ADCCRI<AMD> 6 006 A AD
AD A ADCCR2<ADBF> 616 AMD 6 0 A ADCCR2<ADBB

606

ADCCR1<AMD=> x “11”

00"

AD conversion start

ADCCR1<ADRS>
1 AD conversion is
: Y _%_uiu]spmded. .

1 Reault of Reguit of an Reault of & CoNvarsion msu
Canversion / Do N oomeman® N amiamen_\_\&noisiond.
:»I_thl.lAschagﬁDRl_ Indeterminate ): Result of the 1st conversion X m;ﬂi:“ Reizlrgfe::g:m
ADCCR2<EOCF> | | |

1 R 1 | 1 j‘Areadque "
conversion re
INTADC interrupt n ) |-| |-| will clear EOCF.
Read of ADCDRH -| -| 1
Read of Read of Read of
CONversion CONversion CONversion
Read of ADCDRL |-| result | | result result
The INTADC interrupt request is  Read of Read of Read of
I'I'ElthI'IEI'E[Ed in the interim CONVersion COnNversion CONVersion
between a read of ADCDRL  result result result
and a read of ADCDRH.
9.3
9.3.3 AD AD
ADCCR1<AMD> 6 0 A 6 AD A
AD
ADCCR1<AMD> "00"A ADCCR2<EOCF> ADCCR2<ADBF> ADCDRL ADCDRH
Iloll
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9.4 AD
1. AD 1 (ADCCR1):
- SAINA AD )
- AINEN " "
- AMDA AD
2. AD 2 (ADCCR2):
- ACKA AD
2 9.1
3. A AD 1(ADCCR1) AD
AD
4. AD A AD 2(ADCCR2) AD
AD ADCDRH ADCDRL A
5. ADCDRH A ADCCR2<EOCF> 6 0"
AD A EOCF "0" A
9.5 / o/
/ o/ A
ADCDRH 0" AD AAD
A / o/
AD A
AD / o/ A
9.6 AD
AD 10
111,111
111...110
-
[ ]
w -
E} 111...000
O : 1LSB = Vgee/1024
o 1.1
o L ]
< L
l:]ﬂlil:t}lll
000...001 .
Q00,000 5 -
ﬂ.,'.,_i'Lsa ? +up,:;,=—1|_5|3
ANALOG INPUT
9.4 AD (

po
¢

Page 120/ 226
A A

po

A AD
(ADRS) "1'A
EOCF "1"A AD
INTADC X
ADCDRH
AD

ADCCR1<ADRS,AMD,AINEN>ADCCR2<EOCF,ADBF>ADCDRL

AAD

AAD

9.4
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No.U TDDS01-M6801-CN

NameU MQ6801

9.7
9.7.1
AINO  AINS VAREF VSS
A AD A
9.7.2 110
AINO  AIN8 /0 ) AIN
A ( ) AD A (
) A AD
v A
9.7.3
A ADC A ADC A
MCU AIN ADC A ADC
9.5 A
A SKm ( 100m )
Internal resistance: Analog comparator
5 ko2 (max) AlNi 1 ka2 (typ)
W D M B
Pemissible signal — Internal capacitance: —
source impedance: 74_7 C =10pF (typ.) ; |
DA converter
Ur=8 o
9.5
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10. /

10.1 (WDT)

A CPU A CPU
A
U A
10.1.1
":'J':"'ET:':"W‘?: > = -t up counter \iafchdog Bmer inlernt e uest
g o iz —— ) G CTz3]2 56 [T =™ | requnttieset
j:Eir:Q*—:f g:rgg:jlit control | Watchdog Smer reset signal
-
] ? 1 1
-
= :‘.:—'
53"3 ¥ Y YT Y Y YY
CPLUpenphenal crouits esel L . A—
—_— | Clesar timwe conlrol circuil _'I—_}
! |
L
Disable
oo circuit
‘, »
Dhis-ainiy Condy Chaar code
RH) =
Control code B " {: g
decodar alzl= B f—j 4 5
L 2 ; = 'Yy
WDCNT | wocor [ wocTr | wost
10.1
10.1.2
WDCTRA WDCDRA
WDCNT WDST
A
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WDCTR
(OXOFD4) 7 6 5 4 3 2 1 0
- - WDTEN WDTW WDTT WDTOUT
/ R R RIW RIW RIW RIW
1 0 1 0 0 1 1 0
0:
WDTEN /
1
00: A 8
01: 1/4 A
1/4 A
WDTW 8 10: 1/2 A
12 A
11 3/4 A
3/4 A
DV9CK=0 DV9CK=1
00: 218/fcgck 2115 211ts
WDTT 8
o1 220 fegek 213/fs 21315
10: 222/fcgck 215/fs 215/ts
1L 224/fcgck 217/1s 2Y7/ts
8 0:
WDTOUT 1l
10 fegek [HZJA fs (Hz)
20 WDCTR<WDTEN> 6 1 6 A WDCTR<WDTWA WDCTR<WDTT> WDCTR<WDTOUT>
A WDCTR<WDTEN> "0" (0xB1) WDCDR
WDCTR<WDTEN> 6 1 A WDCTR<WDTWA WDCTR<WDTT> WDCTR<WDTOUT>
30 WDCTR 7 6 61#00
WDCDR
(OXOFD5) 7 6 5 4 3 2 1 0
WDTCR2
/ W
0 0 0 0 0 0 0 0
Ox4E: A
0xB1: A WDCTR<WDTEN> 6 0 &
WDTCR2
8
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8
WDCNT
(OXOFD6) 7 5 4 2 1 0
WDCNT
/ R
0 0 ‘ 0 ‘ ‘ 0 0 0
WDCNT 8 8
WDST
(OXOFD7) 7 5 4 3 2 1 0
WINTST2 | WINTSTL | WDTST
/ R R R R R R R
0 1 1 0 0 1
0:
WINTST2 X 1 A 8
WINTST1 A 8
1
WDTST
10 WDST WDST<WINTST2> WDST<WINTST1> 0"
20 3
10.1.3
8 A
CPU
8 A
10.1.3.1 /
WDCTR<WDTEN> 6 1 6 A8
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A WDCTR<WDTEN> "]
A  WDCTR<WDTEN> "0" 0xB1
WDCDR A 8 "0"
U WDCTR<WDTEN> 6 1 6 A OxB1 WDCDR 8 A
A
A WDCTR<WDTEN> "1" WDCDR
Wiatchdog timesr souce clock f |_ _(_- |_ | /I
" | 1 Al
&0t up counter value 00H ok s }i: FFH _,-!]I G
WDCTR=WOTEN= _ [ :
M Crearfiow fima l-':
WDLETR=WDOTEN=> _| :
= Crearfiow time =
riterul request signal N
- 1 chock {max. ) = :
|
10.2 WDCTR<WDTEN>
U8 WDCTR<WDTEN> A8 WDCTR<WDTEN> 610
A 8 A
10.1.3.2 8
WDCTR<WDTW> 8
WDCTR<WDTW> "00" A 8 A
8
WDCTR<WDTW> "00" A 8
8 A
A 8 A
WDCTR<WDTOUT> A
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B-bit up counter valus FERXTIROTAY = = = FFRaoY = = = TFAYauiX = = = BFR(co = = = FraanX

|

When WDCTR=WDTW-= is "nﬁ_|—! t Chear time ;_I
|

When WDCTR<=WDTW:= is "01 “l"‘— Curisiche the diesar time _-'"’l"" Clear ime ='=
|

When WDCTR<WDTW= is 10" |#——— Outside the clear time | Clear time ———1
|

When WDOCTRWDTW> is “117 |- : Cutside the cear tima =|— Clgar time ==

10.3 WDCTR<WDTW> 8

10.1.3.3 8
WDCTR<WDTT> 8
8 A WDCTR<WDTOUT> A
A A
( ) / A A
/ / 8 / /
A A 8
Watchdog timer overflow time [s]
WOTT MORMAL mode SLOW
DVECK = 1) DWVECK = 1 made
aa 2¥Tm &2 50 m E250 m
i 13 1m IO 0 m 2500 m
10 524 3m 1.0 1.000
1 2067 4.000 4.000
10.1 ( fcgck = 8MHz; fs = 32.768KHz )
;8 WDCTR<WDTEN> . A8 WDCTR<WDTEN> 616
A 8 A
Page 126/ 226
3 A A A A
A .

po




iIMQ Technology Inc.

No.U TDDS01M6801-CN NameU MQ6801

VersionU V2.6

10.1.34 8

WDCTR<WDTOUT> 8

(@) (WDCTR<WDTOUT> "0")
WDCTR<WDTOUT> "0" A 8

A IMF
U A ( )
RETN
(b) (WDCTR<WDTOUT> "1")
WDCTR<WDTOUT> "1" A 8
10.1.3.5
WDCDR
WDCDR Ox4EA 8 60"
WDCTR<WDTEN> "0" A WDCDR 0xB1A
8 A 8
A 8
A
A
10.1.3.6 8
WDCNT 8
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Waichdog times imemupt request sigral \
k .' i
3 i’

IMQ Technology Inc.
No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6
8 A
10.1.3.7
WDST
AWDST<WDTST> "1 AWDST<WDTST>
606
8 A WDST<WINTST2> "1t
8 A WDST<WINTST1>
o

WDST<WINTST2> WDST<WINTST 1k

WDST A WDST<WINTST2> WDST<WINTST1> "0" WDST<WINTST2>
WDST<WINTST1> 016 WDST A  WDST<WINTST2>

WDST<WINTST1> 6 1A6 6006

B0t up courtar valyg FEANDIANTTHY = = = SEAI0EY = = = TF |1:|£:1::-1:|' — — — BFANCO = = = FEROoiny
|

Whan WDCTREWDTWS i *10° [ ——— Outside the clear Sme —-|,..— S A—
I

Writing of 4FH (dear code) A X

! T

{ I
M N

|
Irvlsreust il i gral geerwerabed by the

Reading of WDST |

intsrrupl regussl senal geneagd by celamg
| tho B-bit up coublor culside |.|n.|| ciar fimla ovarflow of fio 551 up counler
] 1 | | |

It A |

]
Y
—

WDSTCWINTSTI>

WOST=WINTST>=

10.4

po
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50%
10.2.1
rf':":k"';!'-. o T“"?T Selector
egek2™ oo 127 r
foguk2 10 o fe23 !
frock?? -
e —] V0 pin
DVOEN
DWVOCR
10.5
10.2.2.
DVOCR
DVOCR
(0x0038) 7 6 5 3 2 0
- - - - DVOEN DVOCK
/ R R R R RIW RIW
0 0 0
0:
DVOEN /
12A 1/2 1/2
DV9CK=0 DVICK=1 1/2
00: 12 5 5
DVOCK fcgek/2 fs/2 fs/2
- [Hz] 01: fegek/211 fs/24 fs/24
10: fcgek/ 210 fs/23 fs/23
11: fegek/ 29
10 fegckA [HzZJA fsA [Hz]
20 o/ 0 A DVOCR<DVOEN> 0 0 MVOCR<DVOCK>
30 72 172 A SYSCRI<DVICK>6 ADVO fs  fegck
40 DVOCR 7 3 606
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10.2.3
DVOCR<DVOCK>
DVOCR<DVOEN> 6 1 6 A DVOCR<DVOCK>
DVOB
DVOCR<DVOEN> 6 0 6 A DVOB
o/ 0 A DVOCR<DVOEN> 6 A6 DVOB
DVOCR<DVOBN> A
A DVOCR<DVOEN> 6 1 &A DVOCR<DVOCK>
o/ 0 A DVOCR<DVOEN> 6 0A6
DVOCR<DVOCK>
DVOCR <DVOEN:= I_
I I
OWVO output | | | | | | | | | | "
Divider output timing chart
10.6
A fcgek fs A
Divider ouiput Irequendy [Hz]
DWVOCK WORMAL 152 IDLE 1/2 moda SLOW1S. SLEEP1/2
OVACK =0 DAL = 1 mode
oo 1953k 1024 & 1024 k
i 3006 k 2048k 208k
i0 TEIZk A.006 k 4,066 k
11 15625k Rzt Resmin
10.2
( : fcgck=8.0MHz, fs=32.768kHz)
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TBT A .
INTTBT
10.3.1
- IDLED, SLEERD
E Source dock Falling edge . - Release request
[1:]
% detectar l: INTTET
- Intarmupd request
3
TETCH TETEMN
10.7
10.3.2
TBTCR .
TBTCR
(0X0039) 7 6 5 4 3 2 1 0
- - - - TBTEN TBTCK
/ R R R R R/W RIW
0 0 ‘ 0 ‘ 0
0:
TBTEN /
12A 1/2 1/2
DVICK=0 DVICK=1 1/2
000: fegek/ 222 fs/215 fs/215
001: fcgek/ 220 fs/213 fs/213
010: fcgck/21° fs/28
TBTCK
tHz 011: fegek/213 fs/28
100: fcgek/212 fs/25
101: fcgek/211 fs/2*
110: fcgek/210 fs/23
111: fcgek/28
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10 fegckA [HZ]A fsA [Hz]
20 A TBTCR<TBTEN> 0 AGTBTCR<TBTCK>
30 TBTCR<TBTEN>G6 0 A TBTCR<TBTCK>
40 72 172 A SYSCRI<DV9CK>6 HAd fs  fegek
50 TBTCR 7 4 606
10.3.3
TBTCR<TBTCK> X TBTCR<TBTCK> A TBTCR
<TBTEN> 6 0 6 A INTTBT
TBTCR<TBTEN>6 1 6 TBTCR<TBTEN>6 0 6
A TBTCR<TBTEN> 600

TBTCR<TBTEN> A

A
TBTCR<TBTEN>0 1 6

INTTBT A
A TBTCR<TBTCK>

Source clock | | |

TBTCR<TBTEN=

A

INTTET interrupt

request

|

P
' Interrupt period '

Time base timer enable

10.8

A

TBTCR<TBTEN>

po
¢
po
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Tinse base bmer intemupt frequency [Hz)

T NORMAL 172, IDLE1/2 mode NORMAL 172, IDLE1/2 mode SLOW1Z, SLEEFP1/2 mode
ODVECK =D DVECK =1
000 191 1
oo1 TE3 4 4
010 244.14 128 Resarved
on 97656 512 Resered
100 196313 1024 Reserved
1M 390625 2048 Reserved
110 125 4096 Resarved
A1 31250 Reserved Resered
10.3

po
¢
po

( : fcgck=8.0MHz s=32.768kHz)
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10.4 (RTC)
A 0 A
10.4.1
RTCCR |
RTCSE |_E lJ ?EIE':IM Y > ::Jtélr-;.rnp(:t request
RTCRUM F '-hTZI:-h[Z”.“:- 2 s :"-m}z' '-rs}'-rs it
¥
{32.768 k—||zﬁ ——> Binary counter |
10.9
10.4.2
2
POFFCR2
(OXOF76) 7 6 5 4 3 2 1 0
RTCEN
/ R R RIW R R R R R
0 0 0 0
0:
RTCEN RTC .
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RTCCR
(OXOFCB) 7 6 5 4 3 2 1 0
RTCSEL RTCRUN
/ R R R R R/W RIW
0 0 0 0 0 ‘ 0 ‘ 0 0
000:215/15(1.000[s]@fs=32768kHz)
001:214/15(0.500[s]@fs=32768kHz)
010:213/15(0.250[s]@fs=32768kHz)
512 _

RTCSE 011: 212/ts (125.0[ms]|@fs=32.768kHz)
100:211/f5(62.50[ms] @fs=32.768kHz)
101:210/fs(31.25[ms]@fs=32.'68kHz)

110: 29/fs(15.62[ms] @fs=32.768kHz)
111:28/f5(7.81[ms] @s=32.768kHz)
0:
RTCRUN /
1
10 fs: [Hz]
20 RTCCR<RTCRUN>  "0" A RTCCR<RTCSEL> RTCCR<RTCRUN>G 1 6
RTCCR<RTCSHL> RTCCR<RTCSEL> A
RTCCR<RTCSEL>
30 A1) SYSCR2<XTEN> 606 A 2 0
A RTCCR<RTCSEL> A RTCCR<RTCRUN> 0"
10.4.3
104.3.1
POFFCR2 POFFCR2<RTCEN>"0"
POFFCR2<RTCEN>"1"
A
APOFFCR2<RTCEN> "0"A )
A A POFFCR2<RTCEN>"1"( )
A POFFCR2<RTCEN> "0"A
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No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6
10.4.3.2 /
RTCCR<RTCRUN>"1" X RTCCR<RTCRUN>'0"
A RTCCR<RTCRUN> "0"
10.4.3.3
RTCCR<RTCSEL> ) RTCCR<RTCRUN>6 0 6
RTCCR<RTCSEL> RTCCR<RTCRUN>6 1 & RTCCR<RTCSEL> A
A RTCCR<RTCSEL> A A
RTCCR<RTCSEL>
10.4.4
104.4.1
RTCCR<RTCSEL> A RTCCR<RTCRUN>'1" RTCCR
<RTCRUN> "1" A A RTCCR<RTCSEL>
A INTRTA
10.4.4.2
RTCCR<RTCRUN> "0" RTCCR<RTCRUN> "0" A
Yo

po
¢
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105 8 (TCO)
MQ6801 4 8 00, 01, 02 03(TCO)
8 1 16
2 00 01 8 02 03A
10.4 10.5 (SFR) 00 01
TOXREG TOXPWM TOXMOD TOXxCR
16
« ) « ) « ) «C )
00 TOOREG TOOPWM TOOMOD
(0x0026) (0x0028) (0x002A) TO0O1CR POFFCRO
o1 TOIREG | ToiPwm | Toimop | (0x002C) <TCOO1EN>
(0x0027) | (0x0029) | (0x002B)
02 TO2REG TO2PWM TO2MOD
(Ox0F88) (Ox0F8A) (Ox0F8C) T023CR POFECRO
03 TO3REG | To3PwM | To3moD | (OXOFSE) <TCO23EN>
(0xOF89) | (0xOF8B) | (0xOFSD)
10.4 SFR
PWM PWM
00 TCO0 PWMO00B PPG00B
01 TCO1 PWMO01B PPGO0O1B
02 TCO02 PWMO02B PPG02B
03 TCO3 PWMO03B PPGO03B
10.5
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TCOO pin input D—\_>

fegek/21 or fsr2* —»

fogek/210 or fsi2?

1
A
B

fegeki2® —(C
fegeki2® —-|D
fegeki2 — |E
fegek/2Z2 — |F
fegcki2—» (G
fegek or fsf22 — - [H

TCO1 pin input D_L>

1
fegekr21 or fsi2t —»|A
fegek2'0 or fsi2* — B

fegeki2® —[C
fegeki2® —» (D
fegekizt —|E
fegek/22 —- |F
fegeki2—» |G
fegek or fs/22 — [H

W

TCM1

DBE1
TCKA
EIN1

Internal bus
Reading and writing Reading and Reading and Reading and
of TDOREG writing of writing of writing of
TOOPWM TO1REG TO1PWM
g Selector Selector Selector
o410 1} (1.0} (o 1}
o

»

TOOREG

TOOPWM

b

8-bt PWM mode

TO1MOD

1

-

10.5.18

105.11

TOOPWM

00

12-5% PWM mode :‘ Counter l—
Y

Ovefion
p
| [U ‘j

Lo
[ [} Do

PPGOB
PWMOB
pin output

PPG1B
PWM1B
pin output

interrupt request

) - INTTCO0

8-bit PWM mode
12-bit PWM mode —{ Counter
Coumtup |_Bbit up counter

o
Clear —
—Vu—\
L _tcas

Intemal bus

00

00

TCOORUN
TCAS
TCO1RUN
OUTAND

<—>E

10.10 8

00

(TCO00, TCO1)

TOOMOD

2

8

interrupt request

TOOREG

po

TOOREG
(0x0026) 15 14 13 12 11 10 9 8
TOOREG
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
00
TOOPWM
(0x0028) 7 6 5 4 3 2 1 0
TOOPWM
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
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po

T00PWM 8 12 PWM A "10.5.3.3 8 PWM "10.5.3.7 12
PWM v
00
TOOMOD
7 6 5 4 3 2 1 0
(0x002A)
TFFO DBEO TCKO EINO TCMO
/ RIW R/W RIW RIW RIW RIW RIW RIW
1 1 0 0 0 0 0 0
0:
TFFO FIFO N
0:
DBEO
1
1/2A 1/2
1/2
SYSCR1 SYSCR1 1
<DV9CK>=0 | <DV9CK>=1
000: fcgek/211 fs/24 fs/24
001: fcgek/ 210 fs/23 fs/23
TCKO 010: fegek/28 fcgek/ 28 -
011: fcgek/28 fcgek/ 28 -
100: fegek/ 24 fcgek/ 24 -
101: fcgek/22 fegek/ 22 -
110: fcgek/2 fcgek/2 -
111: fcgek fcgek fs/22
0:
EINO
1: (TCO00 )
00: |8 /
01: 8 /
TQVI0
10: | 8 PWM
11: | 8 PPG
10 fegckA [HZJA sA [Hz]
20 TOOMOD TOOMOD
30 8 A TFFO i PWMOOB PPGOOB A
40 EINO 616 A TCKO X
50 TOOICR<TCAS>6 1 A 00 16 TOOMOD A
09 PWMOOB  PPGOOB A
6U TOOICR<TCAS> 16 A TOOICR<TOIRUN> TO01CR<TOORUN>
105.1.2 01
01 TO1MOD 2 8 TO1REG
TO1PWM
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01
TO1REG
(0x0027) 15 14 13 12 11 10 9 8
TO1REG
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
01
TO1PWM
(0X0029) 7 6 5 4 3 2 1 0
TO1PWM
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
U TOIPWM 8 12 PWM A "10.5.3.3 8 PWM " 10537 12
PWM
01
TO1MOD
(0X002B) 7 6 5 4 3 2 1 0
TFF1 DBE1 TCK1 EIN1 TCM1
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 0 0 0 0 0 0
0:
TFF1 FIF1
1
0:
DBE1
1
12A 1/2 1/2
SYSCR1 <DV9CK>=( SYSCR1 <DV9CK>=
000: fegek/ 211 fs/24 fs/24
001: fegek/210 fs/23 fs/23
010: 8 8
TCK1 fcgek/2 fcgek/2
011: fegek/ 28 fegek/ 28
100: fegek/ 24 fcgek/ 24
101: fegek/ 22 fegek/ 22
110: fcgek/2 fcgek/2
111 fegek fegek fs/22
0:
EIN1
1 (TCo1 )
TOO1CR <TCAS>="0" TOOLCR <TCA>="1"
8 ) (16
00:
— 8 / 16 /
01: |8 / 16 /
10: | 8 PWM 12 PWM
11: | 8 PPG 16 PPG
Page 140/ 226
i} A A A A
A

po




iIMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

10 fegckA [HZ]A 1S4 [Hz]
20 T0IMOD TOIMOD
30 8 / A TFF1 i PWMOIB PPGOIB A
40 EINI 616 A TCK1
10.5.1.3 00 01
00 01 POFFCRO 00/01
0
POFFCRO
7 6 5 4 3 2 1 0
(0x0F74)
- TCO023EN | TCOO1EN - - . TCAOEN
/ R/W R/W R/W RIW R/W R/W R/W RIW
0 0 0 0 0 0 0 0
0:
TCO023EN | T2, T3 1
. 0:
TCOO1EN | TCOOA TCO1 N
00/01
TOO1CR
7 6 5 4 3 2 1 0
(0x002C)
- OUTAND TCAS TO1RUN | TOORUN
/ R R RIW R/W R/W RIW
0 0 0 0 0 0
0: PWMOOB  PPGOOB 00A PWMO1B
PPGO01B 01
OUTAND 00/01
1: PWM01B PPGO01B 00 01
AND A PWMOOB PPGO00B
00
0: 00 018 )
TCAS 00/01
1: 00 01(16 )
01 0:
TO1RUN
00/01 (16 ) 1:
0:
TOORUN 00 N
10 A TOORUN  TOIRUN 6006 A
TO01CR 00 01
20 TOOICR 7 4 606
30 OUTAND 61dA PWMO1B  PPGO1B A PWMOOB  PPGOOB
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PWMOOB  PPGOOB
40 TOIRUN  TOORUN
6 Ao OUTAND

TCAS

10.5.14

A
6O0A
TCAS

OUTAND  TCAS
TCOIRUN TCOORUN

TCOIRUN TCOORUN

60 1A

610

OUTAND

TCKOD 000 001

010 011 100 101

110

111

fcgek/2'
or
fsf2¢

fegek/2'®
or
fsf23

Operation mode

fegek/28 fegek/28 fegek/24 fegek/22

fegek/2

TCOI

fegek pin input

8-bit timer (0] (0]

s}

8-t | g it event counter - -

timer

B-bit PWM
modes

8-bit PPG

o|o|O
o|C|O

16-bit timer

o|o|Oo
o|o|0O

ol|lQ|Q

o|C|O

16-bit 16-bit event counter - -

timer
12-bit PWM

o

modes

Q

o

16-bit PPG

olo|Q

10.6

A -
7C01
fs
16

103:
20
30
40 =04 1

16

A
Ai=Q

( 12 1/2

fs

TCKOD ooo 001

010 011 100 101

110

m TCOI

Operation mode faf24 fs/2?

fa/22 pin input

B-bit timer

o] -

80t 15 it event counter

- o]

timer

modes B-bit PWM

8-bit PPG

o|Qo|O
o|lo |0

16-bit timer

oo |0

16-bit | 46 it event counter - -

timer

[&]

12-bit PWM

@]

modes

&)

16-bit PPG

olo |0

10.7
103 A
20 TCO01
30 =04 1

16

16 A i=0

po
¢
po

( 12
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10.5.2
00 01 POFFCRO<TCO01EN>6 A6
00 o1 A U POFFCRO
<TCOO1EN> "1" 00 01 A
A POFFCRO<TCO01EN> "0"A A
A POFFCRO<TCOO01EN>"1" ( )
POFFCRO<TCO01EN> "0"A 00 01
10.5.3
TCOO TCO1 8 A 16 _(TC02 TCO3
)
8 4 1 8 A8 A8 PWM A
8 PPG
16 4 16 A16 A12 PWM
A 16 PPG
10.5.3.1 8
8 A A TCO0
A TCO1A TC02 TCO03 ( TCO00 TCO1A TCO02
TCO03 ).
@
TOOMOD<TCMO> 6 00®O0A 6 TOOLCR<TCAS> TOOMOD<EINO> 6 A6
TCO00 8 ) TOOMOD<TCKO> TOOREG
8
TOOMOD<DBEO> "1"
TOO1CR<TOORUN> "1" ) ATOOMOD
A
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(b)
TOO1CR<TOORUN> "1'A 8
TOOREG A INTTCO0

i A
60x006

(©
TOOMOD<DBEO> TOOREG
A TOOMOD<DBEO> 6 1 40"

TOOREG
TOOREG
TOOREG
TOOREG

-

TOOREG
TOOREG

TOOREG

TOOREG
A

TOOREG

pX

A

TOOREG
TOORES

TOOMOD<DBEO> A
TOOREG

po
¢
po

A

"0x00" A

TOO1CR<TOORUN> "0"A

_ TOOREG
AINTTCO0

¢

TOOREG
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No.U TDDS01M6801-CN

VersionU V2.6

NameU MQ6801

TOD1CR=TOORUMN=

TOOMOD=DBED=

Source clock

Counter

Write to TOOREG

TOOREG

INTTCODO interrupt request {- Reflected by writing to TODOREG

* Timer start ¢TIH"IEI’ stop

Match detection Maich defection

o €
. iﬂ +

L1
. Refiected by writing to TOOREG
When the double buffer is disabled (TOOMOD<=DBED=="0")

¢ Timer start

TOD1CR<TOORUN=

TOOMOD=DBED=

Source clock

Counter

Write to TDOREG

Double buffer

TODREG

f¥
10

I ');‘ n-1 1
A Counter clear ' A Counter ¢lear A
H Write m H Write n
: N
! Y
4 m ‘,I{ n
|
W m Match detection o Match detection (IJX ;1 Maich detection ¢
' Reflected at the same time V) v/ Reflectedby W)

INTTCOD interrupt request

&s data is written into TOOREG "

while the timer is stopped

" an interrupt

[

10.11

TOOMOD=DBED=

Source clock

Counter n-5 }( n-4 }( n-3 1] }( 1 }( 2
& Counter clear
Write to TODOREG Write n-2
TOOREG n Match detection n-2
-
INTTCOO interrupt request ﬂ
10.12 TOOREG
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NameU MQ6801
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Source clock [Hz] Resolution Maximum time setting
TOOMOD NORMAL1/2 or IDLE1/2 mode )
TOKD> I R 1<DVICKs | SYSCRI<DVICKS SSL"EE‘;'ﬁjdre fegck=8MHz | fs=32.768KHz | fegck=BMHz | fs=32.768KHz
g —=1-
000 fogeki2™! far2* fsi2* 256us 468.2us 65.2ms 124 5ms
001 fogek/210 faf23 fs/23 128us 244 1us 32.6ms 62.3ms
010 fegeki2® fegeki2® 32us 8.2ms
on fegeki2® fegeki2® 8us 2.0ms
100 fegek/2* fegeki2t 2us 510us
101 fegek/22 fegek/22 500ns 127 5us
110 fegeks2 fcgeki2 250ns 63.8us
1 fegek fegek fs/22 125ns 122 1us 31 9us 31.1ms
10.8 8
10532 8
8 A TCOO TCO1 (TCO2 TCO3
), TCOO0 A TCO1A TC02 TCO3 ( TCO00
TCO1A TCO2 TCO3 )
@
TOOREG 8 _ TOOMOD<TCMO> 6 0A 6
TOO1CR<TCAS>" 06 TOOMOD<EINO> " A6 TCO00 8
TOOMOD<TCKO> TOOREG 8
TOOMOD<DBEO> "1"
TOO1CR<TOORUN> "1" ATOOMOD
A
(b)
TOO1CR<TOORUN> "1"A 8 TCO00
TOOREG A INTTCOO A "0x00"
A i A TOO1CR<TOORUN> "0"A
60x0006
fcgek[HZ]( 1/2 1/2 YA fs/22[Hz]( 1/2 1 ).
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(©)
010. 5(0)3. 1 ")
¢ Timer start ¢T|mer stop

TOD1CR=TOORUN=

TCO0 pin input

) M ' ' )
Counter AZA35 4 Ay AmTAROA 1 X2 R 3Ky Atk o K1 h2)
A Counter clear " A Counter clear
Write to TODREG [| write m [| write n
: Match detection Maich detection
TOOREG o m i A i f
INTTCOD interrupt request ™~ Reflacted by writing to TODREG ﬂ ‘Il
e Reflected by writing to TOOREG
When the double buffer is disabled (TODMOD<DBED=="07)
10.13
105.33 8 PWM
8 PWM A 7 ) 2xn
A PWM 8
TCO00 A TCO1A TC02 TCO3 ( TCO00 TCO1A
TC02 TCO03 ).
(@
TOOMOD<TCMO> " 1 06 TOOICR<TCAS>" A6  TCOO 8
PWM . A TOOMOD<EINO> "0"A TOOMOD<TCKO>
A TOOMOD<EINO> " 1 6 PWM TOOPWM
TOOMOD<DBEO> "1"
TOO1CR<TOORUN> "1" PWM . A TOOMOD
A
8 PWM A TOOPWM
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00
TOOPWM
(0x0028) 7 6 5 4 3 2 1 0
PWMDUTY PWMAD
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
01
TO1PWM
(0x0029) 7 6 5 4 3 2 1 0
PWMDUTY PWMAD
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
7 PWMDUTY (128 ) (
)
PWMAD . PWMAD "1t Al
2xn (n=1A2A3 é ), A 2xn PWMDUTY+1
PWMAD 6 0A6
TOOMOD<TFFO> PWMO00B TOOMOD<TFFO> "0" APWMOOB
TOOMOD<TFF0> "1" A PWMO0OB
. PWMO0OB A PWMO0OB
TOOMOD<TFFO0> 10.9 PWMO0O0B
Additional Additional Additional
Timer start pulse(PWMAD) pulse(PWMAD) pulse(PWMAD)
(Duty pulse (Duty pulse
width) width)
PWMDUTY PWMDUTY | ' 1 1 ' ' ' | 1 I
> e . E . PR
PWMO pin output ! |
(TFF0="1") I_ "_‘ |_ H|_ ’_I U
PWMO pin output i | | | | I " I
(TFF0="0") + | > > i ]
i 128 counts E 128 counts ; ; ; ; ;
i (cycle width) i (cycle width) i H i !
INTTCOO interrupt | ! { ! " : [L
request ir . : i .
i Cyle1 | Cydle2 | Cyde3 | Cycdle4 | CydeS | Cycleé |
10.14 PWMOOB
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WD pin output level
TOOFYM
TFED Before the start <PWMDUTY > Operation
of operation matched Crwerflow stopped
(initial state) [after the addi- (initial state)
tional pulse)
0 L H L L
1 H l H H
10.9 PWMOOB
TOO1CR<OUTAND> 6 1 APWMOOB TCOO TCO1 (AND)
(b)
TOO1CR<TOORUN> "1"A 7
TOOPWM<PWMDUTY> APWMO00B TOOMOD<TFFO0>
"0"A PWMOOB TOOMOD<TFF0> "1"A PWMO0OB
TOOPWM<PWMAD> "1"A1 (n=1A
2A3¢), A PWMO00B TOOPWM<PWMDUTY>+1 .
TOOMOD<TFFO0> "0"A TOOPWM<PWMDUTY> 1
. TOOMOD<TFF0> "1"A TOOPWM<PWMDUTY>
1 A 8
TOOPWM<PWMAD> "0" A
A 128 A "0x00"A
PWMOOB TOOMOD<TFF0> "0"APWMO00B
TOOMOD<TFFO0> "1"A PWMOOB 2xn
A INTTCO0 ( 2xn1 )
A TO01CR<TOORUN> "0"A "0x00"
PWMOOB TOOMOD<TFF0>
A fcgek[Hz]( 1/2 1/2 YA fs/22[Hz](
1/2 1 )
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TOO1CR=TOORUN=

TOOMOD=TFFO=

Source clock

Counter

Wiite to TOOPWM

Double buffer

TOOPWM
=PWMAD:=

TOOPWM
=PWMDUT Y=

PWMOD pin output

¢T|merstart

Timer stop .}

UuuuuuduuuurvuuruuuuEyy

Crverfiow Owerflow Onverflow
y 128 128 128 y 128
A AN p A A g R MA A p A KR AL T
; i Counter Counter Counter Counter
; ) clear clear clear clear
(| write m ! | wite r [| write s
m | | fs
| ' i -,
! i i Y o L
| i : /| Reflected by an ) ] Reflected by an
i 1 i ; |r1tenupt requeJ 1|intve:rn.l[:t request
Km ir.m deecio Thmm r immm rmh detecion) s
* |—| |—| [ >« |
Becomes the level selected at | ; - Mdmnal pulse; Retums tothe

TFFO while the timer i is

stopped
o ﬁ Mo |r1tem.|pt request ' i
l. Interrupt request

—

i JH:: intermupt req uest |

1 level selected

INTTCOD interrupt : : \! /is generated i |is generated | “ at TFFO
reauest ' m ' V m i E i T r+1 i E
(!Zluty pulse) IE:DLI'T.}' pulse) FDuty pulse) (Duty pulse) !
I 128 counts ! 128 counts ; 128 counts I 128 counts
(Cycle 1) {Cycle 2) {Cycle 3) (Cycle 4)
When the double buffer is enabled (TOOMOD<DBED=="1")
10.15 8 PWM
©
TOOMOD<DBEO> TOOPWM /
A TOOMOD<DBEO> 6 1 40"
1.
TOOPWM A
A TOOPWM TOOPWM
2xn A INTTCO00 A
TOOPWM
TOOPWM A ( YA
TOOPWM ( ) TOOPWM
A TOOPWM
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2.
TOOPWM
TOOPWM
TOOPWM
TOOPWM
TOOMOD<DBEO=

TOOPWM
APWMOOB
A
APWMOOB
TOOPWMA PWMOOB
A
TOOPWM

TOOPWM
( 10.15).

Source clock

Counter n-5 X -4 X 3 X N2 ‘X o -
Write to TOOPWM Write n-2
TOOPWM .
<PWMDUTY> n Match detection 3 n-2
PWMO pin output |
10.16 TOOPWM
Source clock [Hz] Re=salufion I:I;L::L';'-"ﬂ;l
THHIMDNG -
CTEKD NOHRMALYZ of IDUE1TZ made
ekt SLOWIZ o e | raa e R I
SYSCRIOVECKs | SYSCRI=OVECKs [ 5 fre moda legeh-3MH: =312.T68KH: | Tegek-861H: == 32 TEAKHE
- oy
1 32 B B2 Sma
ekt ] e K 4
Lon [eyck2 i uiZ 2560 55 2us (B6 Eme) {13ma)
15 dAma 3 3ms
110 1 3 s 244 fus !
oai fegek2 iz fmil 128w 44 1u (32 ms) 52 e
4 i
1 fogeki?? fegeki2 Thes o
| 3 < 2560
o btz fepehiZ” - aus (51 2us)
2 2 - fidus
1 BegrkiAs fepohiz? 500ns |'|I'\-f_::_,.-'|
- - 15 15 6
- o ek = e 122 uz |:I;::f'| (43} 3::-;-'.
10.108 PWM

po
¢
po
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10534 8 PPG
8 PPG TOOREG TOOPWM
TO01CR<OUTAND> TCO1 TCOO TCO1 (AND)
A A
TCO00 A TCO1A TCO2 TCO3 ( TCo0 TCO1A

TCO2 TCO3 )

(@
TOOMOD<TCMO> " 116 TOOICR<TCAS>" BRé  TCO0 8
PPG . A TOOMOD<EINO> "0"A
TOOMOD<TCKO> ) A TOOMOD<EINO> " 16
TOOPWM A TOOREG

TOOMOD<DBEO> "1"

TOO1CR<TOORUN> "1" PPG X A TOOMOD
A
T'mefta” Timer stop
(Duty pulse) (Duty pulse) ¢
TOOPWM, + TOOPWM !
< It i

PPGO pin output
(TFFO="0")

PPGO pin output

(TFFO="1") | | | 1
« | | |
TOOREG i TOOREG i | |
(1cycle) | (1 cycle) i i i
10.17 PPGOOB
TOOMOD<TFFO0> PPGO00OB . TOOMOD<TFFO> "0" A PPGOOB
TOOMOD<TFF0> "1" APPGOOB
PPGO0B A PPG00B
TOOMOD<TFFO0> ) 10.11 PPGO0O0OB
TOO1CR<OUTAND> 6 1 APPGO0O0B TCO0O TCO1 (AND)
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PPGO pin output level

Before the start
of operation
(initial state)

TFFO TOOPWM

matched

TOOREG
matched

Operation
stopped
(initial state)

L H L

L

H L H

H

10.11 PPGOOB

b
TOO1CR<TOORUN> "1"A
TOOPWM A PPGO0OB
TOOMOD<TFFO>

A TOOREG

TOOMOD<TFFO> "0"A PPGOOB

TOOMOD<TFF0> "1"A PPG00OB

TOO1CR<TOORUN> "0"A

PPGO0OB TOOMOD<TFFO>

¢

fcgek[HZz]( 1/2

1/2

©
TOOMOD<DBEO> TOOPWM

A

TOOREG
TOOMOD<DBEO> 6 1 80"

TOOPWM(TOOREG)

A

_ INTTCO0
TOOPWM(TOOREG)

TOOPWM(TOOREG) A
TOOPWM(TOOREG)
TOOPWM(TOOREG)
TOOPWM(TOOREG)

(
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A
TOOPWM(TOOREG)
A

A>(




iIMQ Technology Inc.
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TOD1CR<TDORUN=

TOOMOD<TFFO=

Source clock

Counter

Write to TOOPWM

Double buffer

TOOPWM

Write to TOOREG

Double buffer

TOOREG

PPGO pin output

INTTCOO interrupt
request

po
¢

¢

TOOPWM(TOOREG)
TOOPWM(TOOREG)

TOOPWM(TOOREG) A PPGO0OB
A

¢

TOOPWM(TOOPPG)
TOOPWM(TOOPPG) . A PPGOOB
( 10.18), A

¢

TOOPWM(TOOPPG)
TOOPWM(TOOPPG)

¥ Timer start Timer stop ¢

[S—

UL _ﬂ_THHFI'HFH7HHFHTFHTHJ‘IFHT%_FH.’
BOHOZHPOHDOHIC0HDH SO TH 0 o

! Counter i Counter i Counter i Counter

=

=

~ : | clear | clear i clear i clear
[|write m § ﬂwmer | ﬂwnmt ; ’

A m fkumdatadim:Xr e— coMich deectioni s oMaich dtecion

Jwiite p ”Writes [| write wi

o e o
| L‘F |

{p | ach ceteciond) s Meich deiecionO baich detectionc) w
¥ v ¥ v
A | . | l | |
! ! ! ; i | ! Retums to the
‘— Becomes the level sefected at | i ¢ i b i level selected
TFFO while the timer iz stopped [ “ : | ! ] at TFFO
{Duty pulse) {Duty pulse) {Duty pulse) {Duty pulse)
- 5 .‘=5-1 s '.=;= Py -t o >
{1 cycle) (1 cycle) {1 cycle) (1 cycle)
When the double buffer is enabled (TOOMOD<DBED=="1")
10.18 8 PPG
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No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6
TOOMOQD=DBED=
Source clock | | | | | | | | | |_
Counter n-5 ;( n-4 X n-3 ;( n-2 X n-1 K n
Write to TOOPWM i
;TDDREG] M Write ”'2[
{-T-EDDDF:;?;] n Match detectionﬁ n-2
FPGO pin output |
10.19 TOOPWM(TOOREG)
10.5.35 16
16 ATCO0 TCO1 16 A _(TCO02
TCO3 )
@
TOO1CR<TCAS>" 16 TCOO TCO1 16 16 A
TCO00 A TCO1
TOIMOD<TCM1> 6 00&0A 6 TOILMOD<EIN1> 606 16
TOLMOD<TCK1>
TOOREG TO1REG 16 TOOREG 8
ATO1REG 8 A TOOREG TO1lREG 16
TO1+00REG TO1REG A
TO1+00REG TOOREG . TO1REG 8
A 8 8
TO1IMOD<DBE1> "1"
TO0O1CR<TO1RUN> "1" 16 ATO1MOD
. A (  TOO1CR<TOORUN> <TO01RUN>
606 ).
(b)
TOO1CR<TO1RUN> "1'"A 16
TO0+01REG A INTTCO1 A 60x00006
A X A TOO1CR<TO1RUN> "0"A
"0x0000"
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No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

po

©
TO1IMOD<DBE1> TO01+00REG /
A TO1IMOD<DBE1> 6 1 40"
1.
TOOREG TO1REG A
A TO1+00REG _ TO1+00REG
N INTTCO1 A
TO1+00REG
TOOREG TO1REG A
TO1+00REG
2.
TOOREG TO1REG A
TO1+00REG
TO1+00REG A A
A .
TO1+00REG A TO1+00REG
A
A
TOOREG TO1REG A
TO1+00REG TO1IMOD<DBE1> A TO1+00REG
TO1+00REG
Source clock [Hz] Resolution Maximum time setting
TO1MOD NORMAL1/2 or IDLE1/2 mode .
NS gy ———— SSLLEEE"ESJE fegck=8MHz | fs=32768KHz | fegck=BMHz | fs=32768KHz
g — e
000 fegek/2M fsi24 fs/24 256us 488.2us 16.8s 32s
001 fogek/210 fa/2® fs/23 128us 244 1us 8.4s 16s
010 fegek/28 fogck/28 - 32us 2.1s
m fegck/2® fegck/2® - Bus 524 3ms
100 fegek/2* fegek/2® - 2us 131.1ms
101 fegek/2? fegek/2? - 500ns 328ms
10 fegek/2 fegek/2 - 250ns 16.4ms
11 fegek fegek fs/22 125ns 122 1us 8.2ms 8s
10.12 16
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¢- Timer start * Timer stop

TODACR<TOTRUN=>

TOIMOD=DBE1=

Source clock H

2
Counter UI1I21314I2)IEHIIDI1I . \ A
A Counter clear ' A Counter clear
Write to TODREG [| write m [| write r
Write to TO1REG | write k [| wite s
! Match detection ! Match detection
TO1+D0REG ¥ km o Ker o
INTTCD1 interrupt - Reflected by writing to TO1REG ” 1 H

request Reflected by writing to TO1REG

When the double buffer is disabled (TOIMOD<DBE1=="0")

.,1.- Timer start
TOD1CR=TO1RUN=

TOIMOD=DBE1=>

Source clock

Counter (o)1 )2 )3 Jc_J xt»mx\_; 1 x_J ;fvi}fz
A Ccunter clear h A Counter clea A
Write to TODREG [ write m | write r
Write to TOTREG | write & | wite s
Double buffer ,l.{km E.{ S
i i
T01+DOREG W km Match detection ¢ { Machdsecton D ST Match detection
| Reflected simultaneously by !
A writing to TO1REG while the timer v A v/ gﬂ:grfﬁ b{y v/
INTTCD1 interrupt “~ iz stopped ” ) p ”
request - Reflected by writing to TO1REG
When the double buffer iz enabled (TO1TMOD<=DBE1>="1")
10.20 16
10.5.3.6 16
16 A TCO00 . TCO0 TcCoO01
16 A (TCO2 TCO03 )
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No.U TDDS01M6801-CN NameU MQ6801 VersionU V2.6

* Timer start ¢-T|mer stop

TOO1CR<TO1RUMN=

TCOO pin input

Counter }
A Counter A Counter Counter
Write to TODREG ” VWrite m clear |'| Write s clear clear
Write to TO1REG ” Write k ” Write r
Match detection i Match detection
TO1+00REG Ykm i X rs 0
t_ . * l..r
INTTCOD interrupt Reflected by writing to TO1REG H | ”
request

" Reflected by writing to TO1REG
When the double buffer iz dizabled (TO1MOD<=DBE1>="0")

# Tirmer start

TOD1CR=TO1RUMN=>

TCOO pin input

L

Counter
b Counter hCounter
Write to TODREG ” Write m clear clear
Write to TO1RES [ Write k | Viite r
Double buffer : km }{ s K
i Match detection i Match detaction Maich dedection
TO1+00REG i km ¢ i o s ¢
A 12 * v/Reflected by ¥
INTTCOD interrupt " Reflected by writing to TOIREG ﬂ | fl & intermupt ”
request  Refiected by writing to TD1REG
When the double buffer iz enabled (TO1MOD<=DBE1>="1")
10.21 16
(@
TOO1CR<TCAS>" R0 TC0OO0 TCO1 16 N 16 A
TCO00 A TCO1
TOIMOD<TCM1> 6 006 0A 6 TOIMOD<EINI> 606 16
TOOREG TO1REG 16 . TOOREG 8
ATO1REG 8 | A TOOREG TO1REG 16
TO1+00REG . TO1REG A
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TO1+00REG TOOREG . TO1REG
A 8 8
TO1IMOD<DBE1> "1"
TOO1CR<TO1RUN> "1" 16 )
. A (
606 ).
(b)
TOO1CR<TO1RUN> "1'"A 16 T00
TOO+01REG A INTTCO1
60x00004& . A
"0x0000"
fcgek [Hz)( 1/2 1/2 YA
)
(©)
010. 5()3. 5 o)
10.5.3.7 12 PWM
12  PWM A TCOO TCO1
4 A  PWM 12 1/16
@
TOO1CR<TCAS>" 16 TCOO TCoO1 16
TCO00 A TCO1
TOIMOD<TCM1> 6106 12 PWM
TOLMOD<EIN1> 606 TO1MOD<TCK1>
TOLMOD<EIN1> 6 1 6
TO1IMOD<DBE1> "1"
TOO1CR<TO1RN> "1" )
A (

)

TOOPWM  TO1PWM

11 8 A TOOPWM
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ATO1MOD
TO01CR<TOORUN> <TO1RUN>

A
TOOLCR<TO1RUN> "0"A

fs/22[Hz]( 1/2 1
8 A 8
16 A
A
A
ATO1MOD

TO01CR<TOORUN> <TO1RUN> 6 0 6

12 TO1PWM
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A TOOPWM TO1PWM 12 TO1+00PWM .
TO1IPWM A TO1+00PWM
TOOPWM . TO1PWM A
00
TOOPWM
(0x0028) 7 6 5 4 3 2 1 0
PWMDUTYL PWMAD3 | PWMAD2 | PWMAD1 | PWMADO
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
01
TO1PWM
(0X0029) 7 6 5 4 3 2 1 0
PWMDUTYH
/ R/W R/W R/W R/W RIW R/W R/W RIW
1 1 1 1 1 1 1 1
12 PWM TO1PWM 7 4 A
IIOI:
PWMDUTYH PWMDUTYL 4 . (256
) 8 i A PWMDUTYH PWMDUTYL
8 PWMDUTY
PWMAD3  PWMADO X 6 1A6
i 10.13 PWMAD3
PWMADO (PWMADO 1 . PWMAD1 2 é A
16 1 16 . 10.21
Cycles in which additional pulses are inserted among
cycles 1to 16
PWMADO="1" 9
PWMAD1="1" 513
PWMAD2="1" 3,7,11,15
PWMAD3="1" 2,4,6,8,10,12, 14, 16

po
¢
po

10.13
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po

Timer start

v

FWM1 pin output | |

Tl

PWM1 pin output |
(TFF1="07) _=J_

(TFF1="17)

INTTCOO interrupi:
request !

INTTCO1 interrupt
request

HilE
gighy

Additicnal
pulse

Additional
pulse

Timer stop

Cycle

Timer start

PWM1 pin output } |

(TFF1=*17)

INTTCOO interrupt |

PWM1 pin output ;
(TFF1="0") ‘.—I‘

3 - 5 & 7 8 9 m N 12 13 14 15 16 17
When PWMAD1="1"
Additional Additional Additional Additional Additicnal
pulse pulse pulse pulse pulse Timer stop

T S AT
L

M

' {FHF

7]

|
H
!
i
1
1
H
|
i
1 | I
i
i )
H

|
|-

request

INTTCO1 interrupt

request

T
M=

- 5 6 7 8 9 m N 12 13 14 15 16 17

Cycle 3
When PWMADD = *1" and PWMADZ = *1"
10.22
TO1MOD<TFF1> PWMO01B N TO1IMOD<TFF1> "0" APWMO01B
TOIMOD<TFF1> "1" A PWMO1B
i PWMO1B A PWMO01B
TO1IMOD<TFF1> 10.14 PWMO01B
PWMipin output level
TFF1 Before the start PW'\':DhU-dW Operation
of operation mained Overflow stopped
- (after the addi- -
(initial state) fional pulse) (initial state)
0 L H L L
1 H L H H
10.14PWMO01B
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(b)

TOO1CR<TOORUN> "1'A

PWMDUTY
PWMO01B

PWMAD3

PWMADO

APWMO01B
TO1IMOD<TFF1>

||1||'&
A PWMO1B

TOOMOD<TFFO> "0"A

TOOMOD<TFR>

PWMAD3
A
PWMO1B
TO1M
INTTCO0 (
3..) INTTCO1

A
PWMO1B
A

A fs/22[HzZ](

PRI
(TFFO

il

[TFFO="07)

(©

PWMADO

LA

A 16 12

p-1

uou

256 A
TOLMOD<TFF1>
"1"A PWMO01B
INTTCO00

OD<TFF1>

TO01CR<TOORUN> "0"A
TO1MOD<TFF1>

TCO00 X
1/2 1 )

Additional
pulse
(1 source clock)

Timer start

Y
{Douly pulse
width)
PWMDUTY
-

[Douty pulse
width

PWMDUTY

| ™

pim oulput | | |

256 counts
(eyche width)

pin autput

—

£ |
256 counts
[eyche width)

10.23 PWMO1B

TO1IMOD<DBE1> T01+00PWM

A

po
p-
po

TO1IMOD<DBE1> 6 1 40"
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A A

) 8
TO1IMOD<TFF1> "0"A
"1"A PWMO1B
1
PWMDUTY+1
PWMDUTY 1
PWMDUTY 1
60xA06
"0"APWMO1B
) 16xn (n=1, 2,
"0x00"
fcgek[Hz]( 1/2 1/2
/
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* Timer start

TOD1CR=TO1RUM>

TO1MCOD<TFF1=

Source clock

TN

Luuiiuvugiivuudiviguivuydy

Overflow Crverflow Overflow
i 1 256 255 3 256 256 1
Courte X a0 B Yo B e B e
i Counter i Counter i i Counter i Counter
! | clear | clear | | clear | clear
Write to TDOPWM ”W‘r‘item{EIDD‘l} ; : : : || Write s (0011)
Write to TD1PWM lwritek | '.Jmte P
Double buffer km (0001) .er (0011)
H T
! i Iy
PWMAD3 to 0 i} 0001 . 3 #0011
! : a : ¥
PWMDUTY ¥ km Megich detecior) Maich detecion] Msich delecion] OMach detecbon{ re o
2 R T N B 2 T '
PWM1 pin output o I
T | U nadtona puse T ' I_
Becomes the level sejected at | i ’ i
INTTCOD interrupt request TFF1 while the timer is stopped | Interrupt request | Interrupt request | llnterrupt request | Interrupt request
T T T T T ! T
INTTCO1 interrupt request i i . i i i
km ; km ; ) km+1 ; kmi i i rs i
(Duty pulse) (Duty pulse) (Duty pulse) (Duty pulse) (Duty pulse)
E 256 counts ; 256 counts ™ ; 756 counts ; 256 counts ;
{Cycle 1) (Cycle 2) (Cycle 9) (Cycle 16) (Cycle 17)
When the double buffer iz enabled (TO1MOD<DBE1=="17)
10.24 12 PWM
1.
TOOPWM  TO1PWM A
A T01+00PWM . TO1+00PWM
16 x n INTTCO1 A
TO1+00PWM
T01+00PWM(TOOREG) A (
YA TO1+00PWM ( ).
TOOPWM  TO1PWM A
TO1+00PWM
2.
TOOPWM  TO1PWM A
T01+00PWM
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po

T01+00PWM A PWMO1B
TO1+00PWM
A T01+00PWM APWMO1B
TO1+00PWM
APWMO01B
A
TOOPWM  TO1PWM A
TO1+00PWM
- . B-bil ey
Source chek Hz] Resalaton iperiod ¥ 15}
T';::'T HORMAL 12 or IDLEAR mada
S P [T ——— ‘: ;‘;':':::p fegeimaMiz | fem33 TEEKHZ | foqok=EMED | Tes32 TAEKH:
- i
i3 . S S 125
oo fegeki2 faizr! tat sk 489.2us (1042 B (2D00me}
nns Tegekiz' oz tarz? 12 244 tus I;;‘: :;:_1_' \.l-l:.';l:l:ln:l-.
nin feqekiz® fegear2® Hha ”‘;1"::3|
o1 fegekrz? tegekiz® G |:“I:'I:|.sx|
10 feqekiz® feqeart 00 I;lf.i::ssl
10 fogekiZ fogtk Z50ms ”;::5'
b fegck fegck farz 1250 122.1us I":T:JI‘..:'SI -'_Ill:l:l-lrr:lll:l
10.15 12 PWM
10.5.3.8 16 PPG
16 PPG A TCO0O TCO1 16
16 TO1+OOREG TO01+00PWM 16 PPG
(TCO02 TCO3 )
(@
TOO1CR<TCAS>"1"A TC00 TCO1 16 A
TCO0O A TCO1
TO1IMOD<TCM1> "11" 16 PPG A
TO1IMOD<EIN1> 6 0 6 TO1IMOD<TCK1> A TO1MOD
<EINO> "1"
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NameU MQ6801

TO1MOD<DBE1> "1"

TOLREG TOOREG 16 TO1PWM
TOOPWM 16 ) A TO1IREG TOOREG
16 TO1+00REG i TO1PWM TOOPWM 16
TO1+00PWM ) TO1PWM A
TO1+00REG  TO1+00PWM . TO1IPWM A
TOOREG TOIREG TOOPMW TO1IPWM A
TO1IMOD<TFF1> PPGO0O1B TOLIMOD<TFF1> "0" A PPGO1B
TOLMOD<TFF1> "1" APPGO1B
PPGO1B A PPGO1B
TOLMOD<TFF1> 10.16 PWMO01B
PPG1 pin output level
TEFY Before the start T01+00PWM T01+00REG Operation
of operation matched matched stopped
(initial state) (initial state)
0 L H L L
1 H L H H
10.16 PPGO1B
((9)]
TO01CR<TOORUN> "1"A X
TO1+00PWM APPGO01B TO1LMOD<TFF1> "0"APPGO01B
) TO1IMOD<TFF1> "1"A PPGO1B
INTTCOO0
A . TO1+00REG APPGO1B
TO1LMOD<TFF1> 6 CAPPGO1B X
TOLMOD<TFF1> "1"A PPG01B INTTCO1
A 60x00006
A TOO1CR<TOORUN> "0"A "0x0000"
PPG01B TO1LMOD<TFF1>
A TcCo0 X fegek[Hz]( 1/2 1/2
YA fs/22[Hz]( 1/2 1 )
(c)
TO1IMOD<DBE1> TO01+00PWM TO1+00REG . /
A TO1IMOD<DBE1> 6 1 40"
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TODICR=TO1RUN=

¥ Timer start

Timer stop ¢

TOIMOD<TFF1=>

saesces [ [ [/

Counter

@) jﬁmmm1

JLUUUJLUJLUUUJLUJLUUUJLUJL
%ammmﬁi:

p (
! 1y
: ) ' Counter ! Counter Counter i Counter
| clear | clear clear | clear
Write to TOOREG || Write b g ﬂwn'te d ; Write f :
Write o TOIREG || Write [| wiite ¢ || wiite e
Double buffer | ab ).‘:cd }l{ef !
. - . !Lir : L* :
TO1+00REG Nab |  Match detection Qod  Maich detection O Match detecton Qef  Malch defection O |
Write to TOOPWM ”W{ite ho [| write m [| write r _
Write to TO1PWM Write g ﬂ Write k | ﬂ Wirite g
Double buffer :( gh E J):‘I;m E l\;l.(qr E : :
! ] = ! '
TO1+00PWM Xgh i qrm-jem L km OMaich :bh:i:r; (Meith ! qr 0 Maich de1&ct:oﬂ :
! ¥ : ¥ = ¥ | ¥ P
PPG1 pin output A ;
INTTCOO interrupt :] : ﬂ ﬂ ﬂ
request — g ; i ; | i Retums to the
_ ecomes the level selected at ! ! ! level selected
INTTCOOD interrupt TFF1 while the timer is stopped r ” ! ; at TFF1
request —» [ I— [ E—— E——
i gh VOkm T Pokm T Pogr
(Duty pulse) (Duty pulse) (Duty pulse) {DLI‘[}' pulse]
| ab : cd I cd ef
(Cycle 1) {Cycle 1) (Cycle 1) [Cyele 1)
When the double buffer is enabled (TO1MOD<=DBE1=="1")
10.25 16 PPG
1.
A TOOREG TO1REG TOOPWM TO1PWM
A A
TO1+00PWM  TO1+00REG TO1+00PWM  TO01+00REG
TO1+00REG INTTCO1 A
TO1+00PWM  TO1+00REG
A TOOREG TO1REG TOOPWM TO1PWM
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No.U TDDS01M6801-CN NameU MQ6801
A TO1+00PWM,
TOO+01REG
2.
A TOOREG TO1REG TOOPWM TO1PWM
A TO1+00PWM  TO1+00REG
TO1+00PWM TO1+00REG A PPG01B
X TO1+00PWM
TO1+00REG A TO1+00PWM
TO1+00REG APPGO01B
A
A TOOREG TO1REG TOOPWM TO1PWM
A TO1+00PWM,
TOO+01REG
TOOMOD<DBE1> A TO1+00PWM  TO1+00REG
TO1+00REG
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10.6

16

(TCAO)

MQ6801 1 16 TCAQ (SFR)
A 10.17 10.18
TAXDAL TAXDRAH | TAXDRBL | TAXDRBH | TAxMOD TAXCR TAXSR
() ¢ ) ¢ ) () ¢ ) ¢ ) ¢ )
A0 TAODRAL | TAODRAH | TAODRBL | TAODRBH | TAOMOD TAOCR TAOSR POFFCRO
(0x002D) | (0x002E) | (0x002F) | (0x0030) | (0x0031) | (0x0032) | (0x0033) | <TCAOEN>
10.17SFR
PWM
AO TCAO PPGAOB
10.18
8 Internal bus 8
Reading and writing 4 A Reading and Reading and Reading and
of TAODRBH writing of writing of writing of
TAODRBL TAODRAH TAODRAL
Temporary buffer Selector Selector Temporary buffer Selector TAGDEE
1.0\ [0 1
Double I)uf:fer (16 bits) |» —I Double buf:fer (16 bits) F
%ggim LI, ecto u *U ‘Selector Pulse width .
[ TAODRBL ! [ TAODRAH [ TAODRAL
I 1 Edge detection 1
TAOTED | t
Extemal s Eqge detection 1 INTTCAO

trigger
nput
selection

> Match
detection

Edge detection 2
Capture control
1

Edge detection 2
P Hhatcn
detection

interrupt request

E | Overfiow
. 16-bit up counter
fegek2'0 or f/22 —| A ]
fegck/28 —»|B : 5
fegcki22 —»|C :rwm TADOVE
fegek/2—»| D i
SP st FPG mode Timer PPGAOB output
3 ) FIF
g Extemal trigger
timer mode EN
PPG mode
Timer start
control
TAOTED |Edge detecton 1|Ece detection 2
g § - ) Falling Rising
S S ] 1 Rising Faling
Ey &y &
Clear TADS TADSR
8 Internal bus 8

po
¢

po
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10.6.1 16
16 TCAO POFFCRO 16 TAOMOD,
16 TAOCR 16 (TAODRAH,TAODRAL,
TAODREH, TAODRBL)
0
POFFCRO
(Ox0F74) 7 6 S 4 3 0
TCO023EN | TCOO1EN TCAOEN
/ R R/W R/W R R/W
0 0 0 0
0:
TCO023EN TCO023 1:
0:
TCO01EN TC001 1:
0:
TCAOEN TCAO 1:
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A0
TAOMOD
(0x0031) 7 6 5 3 2 0
TAOMCAP
TAODBE TAOTED TAOMETT TAOCK
/ R/W R/W R/IW R/IW
1 0 0 0 0 0
TAODBE O:
1
TAOTED O /
1: /
0:
TAOMCAP 1:
0:
TAOMETT "
12A 1/2 12
SYSCR1 SYSCR1 1
<DV9CK>=0 | <DV9CK>=1
TAOCK AQ 00: fcgck/210 fs/23 fs/23
01: fegek/ 28 fegek/26 -
10: fegek/22 fegek/ 22 -
11: fcgck/2 fcgek/2 -
000:
001:
010:
011: | PPG )
TAOM A0
100:
101:
110:
111:
10 fegckA [HZJA sA [Hz]
20 (TAOCR <TA0S>="0") TAOMOD (TAOCR <TA0S>="1")  TAOMOD
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po

A0
TAOCR
(0x0032) 7 6 5 4 3 2 1 0
TAOACAP
TAOOVE | TAOTFF TAONC - - TAOMPPG TAOS
/ RIW RIW RIW R R RIW RIW
0 1 0 0 0 0 0 0
0: A INTTCAO
TAOOVE -
1: A INTTCAO
0:
TAOTFF FIF .
1/2 1/2
1/2 1
00:
TAONC
01: fcgck/2 -
10: fcgek/ 22 -
11 fcgek/28 fsi2
0:
TAOACAP
1:
0:
TAOMPPG | PPG .
0:
TAOS A0
1:
10 . . .
20 (TAOS="0") TAOTFEA TAOOVE  TAONC (TA0S="1")
30 A TAOS 606 A TAOS
AQ
40 TAOICR 3 2 6006
50 172 1 A TAONC 01" "10" TAONC 01" "10" A
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po

VersionU V2.6

AO
TAOSR
(0x0033) 7 6 5 4 3 2 1 0
TAOOVF - TAOCPFA | TAOCPFB
/ R R R R R R
0 0 0 0 0 0 0
0:
TAOOVF
1 1
0:
1 A A TAODRA
TAOCPFA A (TAOTED=0 A =Lo )
(TAOTED=L A =Hi )
0:
1 A A TAODRB
TAOCPFB B A A TAODRB
(TAOTED=0 A = Hi )
(TAOTED=1 A =lo )
10 TQOOVE TAOCPFA TAOCPFB  TAOSR 0"  TAOSR
20 TAOSR 6 2 606
A0 AH
TAODRAH
(0X002E) 15 14 13 12 11 10 9 8
TAODRAH
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
A0 AL
TAODRAL
(0x002D) 7 6 5 4 3 2 1 0
TAODRAL
/ RIW R/IW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
A0 BH
TAODRBH
(0x0030) 15 14 13 12 11 10 9 8
TAODRBH
/ R/W R/IW RIW RW RIW R/IW R/IW RIW
1 1 1 1 1 1 1 1
AO BL
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TAODRBL
(0X002F) 7 6 5 4 3 2 1 0
TAODRBL
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
10 TAODRAL (TAODRB) A A A
TAODRAH(TAODRB{) A 16 TAODRAL/H A0 A
20 A A0
10.6.2
A0 POFFCRO<TCAOEN>06 QA6
A0 A i} POFFCRO <TCAOEN>
"1 00 01 A
A POFFCRO<TCAOEN> "0"A . A
A POFFCRO<TCAOEN>"1" ( )
POFFCRO<TCAOEN> "0"A 00 01
10.6.3
A0 6 A V] A A A
A PPG
10.6.3.1
A A
(@
TAOMOD<TAOM> 6 0 0 0660 0 1 6 TAOMOD<TAOCK>

TAOL1CR<TAOQ0S> "1"

po
¢
po

A TAOMOD TAOCR<TAOOVE>

¢
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Source clock [Hz] Resalution Maximum time setting
TAOMOD NORMAL 1/2 or IDLE 1/2 mode
<TAOCK> | oyscR1<DVICK> | SYSCR1<DVICK> Sfé?;‘?ﬁﬂg fegck=10MHz | fs=32768kHz | fcgck=10MHz | fs=32.768kHz
- e
00 fegek/2™ fsf2® fs/2? 102 4ps 244 1ps 6.7s 16s
01 fegek/2® fegek/2® 6.4ps 419.4ms
10 fegck/22 fegek/22 400ns 26.2ms
1 fogek/2 fogek/2 200ns 13.1ms
10.19
(b)
TAOCR<TAOS>"1'A 16
A(TAODRA) A INTTCAO A
"0x0000" A . A TAOCR<TAO0S> "0"A
60x00006
(©)
TAOCR<TAOACAP> "1 B(TAODRB)
( )  TAOCR<TAOACAP> "1" A TAODRBL
TAODRBL TAODRBH A A TAODRBL
TAODRBH ( TAODRBL ).
A TAODRBL "0x00" TAODRBH
A TAODRBL A "0x00"
TAOCR<TAOACAP> "1"A
U TAOCR<TA0OS> "1" 0" A TAOCR<TAOACAP> ! )
(d)
1.
MQ6801 1 8 TAODRAL A
A ) A TAODRAH A
TAODRAH A
TAODRAL( ).
A TAODRA A TAODRAL TAODRAH
2.
MQ6801 TAOCR<TAODBF> /
A TAOCR<TAODBF> 6 1 40"
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¢ Timer start ¢ Timer stop

TADCR=TADS=

TAOMOD<=TADDBE=
ETEEE
A =
[

Source clock

Counter )
b Counter clear A Counter clear
Write to TADDRAL Write n Write s
i

write o TADDRAH | [] write m [ write r
Temporary buffer ¥ ni X s!
(B bits) t '
TAODRAL X n ) i = 5

: Match detection ! Match detection
TAODRAH YN 'm 0 W 0

{_ +__, * +_)
INTTCAQ interrupt request - Reflected by writing to TADDRAH || \ l

- Reflected by writing to TADDRAH
When the double buffer is disabled (TADMOD<TADDBE=>="0")

¢ Timer start
TADCR<=TADS=
TAOMOD=TADDBE=> i
Source clock ;
1
Counter o1
A Counter clear A Counter ﬁear A
Write to TADDRAL Write n ﬂ Write s
| |
Write o TAODRAH &[] write m | wite
a P
Temporary buffer i\ ni b st
(8 bits) ' \l\ %
i :
Double buffer ;l: min ){m &
(16 bits) !
TAODRAL i n o s )
Match detection Match detection i Match detection
TAODRAH m o o) r )
Reflected at the same time as data +,. 'L' Reflected by i.u
INTTCAD interrupt request '~ i2 Witer o THOBRAH while I [| aninteruet
When the double buffer iz enabled (TADMOD<TADDBE=>="1")
10.27
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NameU MQ6801

VersionU V2.6

TAODRAH A
A TAODRAH/L . TAODRAH/L
A INTTCAO A
TAODRAH/L,
TAODRAH/L A ( YA
TAODRAH/L ( )
TAODRAH/L A
TAODRAH/L
TAODRAH A
TAODRAH/L,
TAODRAH/L A
A
A
TAODRAH/L A
TAODRAH/L
e
TCAO
1. :8MHz
2. =8MHz/4=2MHz:
CGCR_FCGCKSEL= 0x00; // ( fcgck = 8MHz/4 = 2Mhz)

3. TAA

=2Mhz/4=500KHz ,

TAOMOD_TAOCK = 0x02; // fcgck/4 = 500KHz = 0.002ms
4. 50000*0.002ms = 100ms

TAODRAL = 0x50 ; //
TAODRAH = 0xC3 ;

100ms

po
¢
po

0xC350=50000

INtTCAO
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V Timer start \ Timer stop

TADCR<TADS=

TAOMOD<TADACAP=

Source clock ; |

Counter

TAODRBL {04 X 05 {06 X 00 0

TAODRBH is updated when TADDRBL is read
TAODRBH K o m 18 ) ) K 00 0
Read TAODRBL | [
Read TADDRBH [ [ [ [
Y  J A 4 Y Y Y Y
Read Read Read Read Read Read Read
value value value value value value value
00H 00H FEH 18H 184 0OH OOH
Figure 10.28 ( )
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10.6.3.2
A TCAO X
* Timer start ¢T|mer stop
TAJCR=<TADS=
TAOMOD<TAOTED:=

Counting - Edge is invalid Counting

Edge is invalid
! start during counting  start during counting
. I Y T
TCAD pin input i j

Source clock

Counter
A Counter A Counter
Wirte to TAODRAL Write n clear [| write s clear
Write to TAODRAH [| wite m [| write r
TADDRAL in 0 s
Match detection E Jaich detection
TADDRAH :( m ) W 5
A v A v/
INTTCAD interupt request - Reflected by writing to TAODRAH I \
. . e Reflected by writing to TADDRAH
When the trigger is started (TAOMOD=TAOMET T=="0")

* Tirmer start Timer stop *
TADCR=TADS= I_
TADMOD<TADTED= . Counting Counting  Counting Counting

: start start stop start
TCAD pin input J

Source clock

Counter ) )
A Counter Counter A Counter
Write to TADDRAL Write n clear clear | write s clear
Wiite to TAODRAH | write m [| write r
TAODRAL ¥ n : W e &
Maich detection | Mafch defeciion
TADDRAH ¥ 'm o o r 7
*\ +J + +J
INTTCAD intemupt request ™ Reflected by writing to TADDRAH I t I
“ Reflected by writing
When the trigger is started and stopped (TADMOD<TADMETT=="1") o TADDRAH
10.29
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(@
TAOMOD<TAOM> 6100 6 TAOMOD<TAOCK>
TAOMOD<TAOTED> ) TAOMOD<TAOTED>
TAOMOD<TAOTED> "0" A "1
TCAO A . TCAO
TAOLCR<TAO0S> "1" ) A TAOMOD
TAOCR<TAOOVE> A
(b)
A TCAO A
X A(TAODRA) A INTTCAO
A "0x0000" A
TAOMOD<TAOMETT> "1" A
60x0000 @ A
) A TAOMOD
<TAOMETT> "0" A A
A TAOCR<TAO0S> "0"A 60x00006
©
010.6()3.1 0
(d)
010. 6(d)3. 1 6
10.6.3.3
A TCAO
(@
TAOMOD<TAOM> 60106
TAOMOD<TAOTED> ) TAOMOD<TAQOTED> "0"
A "1
TCAO A . TCAO
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TAO1CR<TAO0S> "1" . A TAOMOD
TAOCR<TAOOVE> A
(b)
A TCAO A
A(TAODRA) AINTTCAO A
"0x0000" A TCAO
A TAOCR<TAO0S> "0"A 60x00006
fcgck/2[Hz]( 1/2 1/2 YA s/23[HZ]( 1/2 1
)
©
010.6()3.1 ¢
(d)
010. 6(d)3. 1 o]
# Timer starl 4.T||1H=.r shop
TADCR<TANS>
TCAD pin ingul I
Counier
& Counler clear F 3 Counder chear
wiiteto TA0DRAL | wrten [l wrtte s
Wirile to TADDRAH ] Winte m " Wirite r
TAODRAL :;: n 2 ;’{ 5 e
Match detection £ Makcn detecion|
TADDRAH Y m o A r [
{_ '_.-' ; *..a
INTTCAD inderrupl neques Reflected by whting to TADDRAH T H
™ Reflected by writing to TADDRAH
When the nising edge Is selected (TADMOD=TAITED=="0")
10.30
10.6.3.4
A TCAO ( ) (AND)
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4{ Tner slart *TIITH.‘I shop
TADCR<TADS> |
TADROD<TADTED: |

| Countin the pesiod of H level Count in the pecd of H kv J
TCAD pin mput H ]
Source clock
Counter

& Counter clear
wilte o TAODRAL | witen
Wit to TADDIRAH '| Writie m
TADDRAL ¥ n ]
i Match detecton
TADDRAH m )
v

INTTCAD inbermupl request t__ Reflected by writing 1o TAODRAH

Dunng the H-level counting {TADMOD=TADTE Dr-="0")

10.31
@
TAOMOD<TAOM> 61016
TAOMOD<TAOTED>
A "
TCAO A
TAO1CR<TA0S> "1"
TAOCR<TAOOVE> A
(b)
A TAOMOD<TAOTED>
TAOMOD<TAOCK>
A(TAODRA)
"0x0000" A
A
A
A TAOCR<TAO0S> "0"A
(c)
010.6()3.1 0
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TAOMOD<TAOCK>
TAOMOD<TAOTED> "0"
TCAO
A TAOMOD
TCAO A
AINTTCAO A
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d)
010. 6(d)3. 1

O

10.6.3.5
A TCAO / A
@
TAOMOD<TAOM> 61106 TAOMOD<TAQCK>
TAOMOD<TAOTED> TAOMOD<TAOTED> "0"
A "
TAOMOD<TAOMCAP> TAOMOD<TAOMCAP>
0" TAOMOD<TAOMCAP> "1"
TAOCR<TAOOVE> TAOCR<TAOOVE> "0"
INTTCAO TAOCR<TAOOVE> "1"
INTTCAO
TCAO A TCAO
TAO1CR<TAO0S> "1" ) ATAODRA TAODRB
"0x0000" A TAOMOD TAOCR<TAOOVE> A
(b)
A ( ) TCAO A INTTCAO
A ) A
A TAODRBA INTTCAO A TAOSR
<TAOCPFB> "1" TAOMOD<TAOMCAP> A U
1. ( TAOMOD <TAOMCAP> "0")
A
A TAODRAA INTTCAO A TAOSR
<TAOCPFA> "1" A 60x00006
2. ( TAOMOD <TAOMCAP> "1")
A 60x000094
A A INTTCAO A
A TAOSR<TAQOOVF> "1
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TAOCR<TAOOVE> "1"A INTTCAO A
TAOSR A TAOSR<TAOCPFA, TAOCPFB>
TAOSR<TAOOVF> "o"
TAODRB (
AODRA ). A . TAODRA TAODRB 16

A TAOCR<TAO0S> "0"A 60x00006
¢ Timer start *Tlmer stop
TADCR<TADS>

TADMOD<TADTED=

TCAQ pin input ; ‘

Source clock

Count start L

Counter d1z2¥3)o0
. : : : Counter clear E T Counter clear
TAODREH, L Y o i mn 0
: i 5 ‘LTADDBE read
TADSR<TADCPFB> M
; : | ¥ :
] ' L TAOSR read b TAOSR read b TADSR read
INTTCAD interrupt request /L)r | |— ” “
After the timer is started, if the falling édge
is detected first, no interrupt occurs. Single-edge capture (TAODMOD<TAOMCAP=="17)
¢ Timer start # Timer stop
TADCR=TAQS>
TAOMOD<TAOTED:= :

TCAQ pin input ; ‘

Source clock

Count start

Counter ! 3440 ‘.f. {1 mn fmn+t)  Ksti XX 0X 1 X2 X0
T e () P
! : — i Counter clear Counter clear
TAODREH, L ) o E Nmn [ |
i i i YTADDRBread
TAODRAH, L ¥ o i : 5 (st |9
: ; i 1 ¥
E i P : TAODRA read
TADSR=TADCPFB= ! i i
TADSR<TADCPFA> ; i | TADSR read
™ | r I : L J
INTTCAD interrupt request /é ) [ TADSR read “ | TADSRread
g
After the timer is started, if the falling edge
is detected first, no interrupt occurs. Double-edge capture (TADMOD<TAOMCAP=>="07)

10.32
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NameU MQ6801

U A A INTTCAO
A
(€)
10.31 INTTCAO TAOSR
INTTOAD inlerrupd
subroutine
TADSR read
Emor handling Emror handling |
TAODRE read
Caphure value
handing
T Mo Captune
Capiure value
handling
T
Inferrupt process for single-edge capture Interrupt process for double-edge capturs
10.33
10.6.3.6 PPG
PPG A
@
PPG A PPG A PxFC
TAOMOD<TAOM> 60116 TAOMOD<TAOQOCK>
TAOCR<TAOMPPG> PPG
TAODRA PPG TAODRB TAODRA
TAODRB PPGAOB A PPGAOB
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TAOCR<TAOTFF> PPGAOB . TAOCR<TAOTFF>6 1 6
PPGAOB . TAOCRIAOTFF> 6 0 6 PPGAOB
TAO1CR<TAO0S> "1" X A TAOMOD  TAOCR
<TAOOVE, TAOTFF> | A
(b)
A
B(TAODRB) A TAOCR<TAOTFF> "0"A
PPGAOB . TAOCR<TAOTFF> "1"APPGAOB
A . A(TAODRA) A
TAOCR<TAOTFF> "0"A PPGAOB . TAOCR<TAOTFF>
"1"A PPGAOB . A INTTCAO
PPG TAOCR<TAOMPPG> "1"( )A TAOCR<TAO0S> "0"A
) PPG TAOCR<TAOMPPG> "0"( )AA
"0x0000" PPG . PPG A TAOCR <TA0S> "0"(
PPG YA PPGAOB TAOCR<TAOTFF>
TAOCR <TAOMPPG> TAOCR <TAOMPPG> "1" "0"
PPG . PPG _  TAOCR <TAOMPPG>"0" "1"A
A B . TAOCR<RODBF> "1"
PPG TAODRA TAODRB A
TAODRA A TAODRA  TAODRB
A TAODRA TAODRB
A 1 A PPG
©
1.
MQ6801 1 8 . TAODRAL (TAODRBL) A
A X A TAODRAH
(TAODRBH) A TAODRAH (TAODRBH) A
TAODRAL (TAODRBL) (
) A TAODRA (TAODRB) A
TAODRAL TAODRAH( TAODRBL AODRBH)
2.
MQ6801 TAOCR<TAODBF> . /
A TAOCR<TAODBF> 6 1 60"
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TAODRAH (TAODRBH) A
A TAODRAH/L (TAODRBH/L)
_ TAODRAH/L (TAODRBH/L)
A INTTCAO A
TAODRAH/L (TAODRBHY/L)
TAODRAH/L (TAODRBH/L) A
( YA TAODRAH/L (TAODRBHI/L) ( )
TAODRAH/L (TAODRBH/L) A

TAODRAH/L (TAODRBHI/L)

TAODRAH (TAMRBH) A
TAODRAH/L (TAODRBHI/L)
TAODRAH/L (TAODRBH/L) A
A
A
TAODRAH/L (TAODRBH/L) A
TAODRAH/L (TAODRBH/L)
(d)
PPG 2.84KHz

1 2MHz
CGR_FCGCKSE£O0x 00; // fcgck= 8MHz/4=2MHz
/ITCAO
TAOMOD_TACK=0x03;//[TCAO =fcgck/2=1MHz, cycle time=1us
TAODRAL=0x60; // PPG
TAODRAH=0x01;/ /PPG 1 cycle time=1us*0x0160=352us=2.84KHz
TAODRBL=0xb0; // PPG (pulse period)
TAODRBH=0x00; //( 50% = 0x0160/2 = 0x000bO0)
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¢ Timer start
Timer stops
TADCR<TADS= |\autnmatically
TADMOD<TAOTFF=
Saource clock
Counter )
A Counter
Write to TADDRAL, H [ write n clear
Write to TADDRBL, H [[write m
TADDRAL, H An ! Match detection
TAODREL, H X m Match detection §
PPGO pin output T
Becomes the level sat at TADTFF LS Retums to the level

INTTCA interrupt request  when the timer is stopped
>
(Duty pulse)
n {1 cycle)
One-shot (TADCR<TADMPPG=="1")

set at TAOTFF

>

10.34 PPG -
*- Timer start Timer stop ¢
TADCR<TADS=
TADMOD<TAOTFF= § i
Source clock '

Counter . of 19" .
A Counter | & Counter | '
Wiite to TADDRAL, H || Write n clear ciear |
Wiite to TADDRBL, H Mlwirite m (| vrite r
TADDRAL, H Yn | ich detecton)| s Match detection ¢ :
TAODREL, H A m Matzh de19cﬁcn$ W et dEtedjmi Ia'ﬁ-mdeifdi:lri |
! = r 3 t
PPGO pin output T | 47
_ Becomes the level set at TADTFF | ¥/ | Reflected by an | v | Retumstothe leve
INTTCA interrupt request  when the timer is siopped H H interrupt request| ] H set at TADTFF
< > - > PrEE——
m ' r ! ! r !
(Duty pulse) (Duty pulse) {Duty pulse)
= n (1 cycle) i s (1 cycle) -
Continuous (TADCR=TAOMPPG=="0")
Double buffer (TAOMOD<TADDBE=="1)
10.35 PPG -
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10.6.4
TCAO
A

A
TAOCR<TANC>
A

A
1/2 1
<TAONC> "00"

po
¢
po

noou

A

TAOCR<TAONC>

TAOCR<TAONC>
(TAOCR <TA0S> = "0")

TAOCR <TAONC> "11"
TAOCR <TAONC>
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11. (UART)
MQ6801 1 (UART) 1(UARTDA
(SFR) A 11.1 11.2
UARTXCR1| UARTXCR2| UARTXDR | UARTXSR RDXxBUF TDxBUF
« ) « ) « ) « ) « ) « )
UART1 UART1CR1| UART1CR2| UARTI1DR UART1SR RD1BUF TD1BUF
(0x0F54) (0OxOF55) (0Ox0F56) (0x0F57) (0x0F58) (0Ox0F58)
11.1SFR
UART1 RXD1 pin TXD1 pin
11.2
Page 189/ 226
} A A A A
A .

po




iIMQ Technology Inc.

No.U TDDS01M6801-CN

NameU MQ6801

VersionU V2.6

UART control registef.

UART transmit data buffer

[ UARTCR | | UARTCR ] UART receive data buffer
L ROIBUF
T2 —ma— & > T
> o g 3| Shift register 1 s |
o
z 3 le Parity bit J
: 2 e
INTTXD _ g g
Interrupt request g E" —M—D RXD
(%)
g = A
E L~ | ;l,
L A A
INTRXD _ A irDA control———————] TXOL
Interrupt request
| Baud rate = l :
| generator s ||
| A .ETwewc *
: S —B ¥ : clock U}Y _<
]
BEGAD output A 1 L F'E_< Fraquency
(TCAD output) ! B Y it i & ol—|divider
1 RT clock ! L | -
: Transmisshon start Counter . 1274 3
: en ! L 12
fack orfo - T i [ uartsk ] [ uarice
: ' i,  UARTstatus  UARDcontrol registe?
! ! register
: Match : ﬁ
| Start bit detection 1
i detection Comparator !
i
! Maich detection '
UARTDR
UART baud rate register
11.1 (UART)
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11.1 UART
UART1 POFFCR1 UART1 UART1CR1 UART1CR2 UART1
(baud rate) UART1DR X UART UART1SR
1
POFFCR1
(OXOF75) 7 6 5 4 3 2 1 0
UART1EN
/ R R R R R R R/W R
0 0 0 0 0 0 0
0:
UART1EN UART1 1

UART1 1
UART1CR1 7 6 5 4 3 2 1 0
(0OxOF54)
TXE RXE STOPBT | EVEN PE IRDASEL BRG
/ RIW RIW RIW RIW RIW RIW RIW R
0 0 0 0 0 0 0
0:
TXE
1:
0:
RXE
1:
STOPBT 01
1.2
EVEN o
1:
PE o
1:
IRDASEL | O 0 UART
1: IrDA
SYSCR2<SYSCK%0" SYSCR2<SYSCK4"
BRG 0 fcgek fs
1 TCAO
10 fegckA [HZJA fsA [Hz]
20 A TXE RXE 6 6 A
3UEVEN PE BRG
40 BRG A RXE TXE
50 BRG TCAO ART A/ (UARTIDR+1)/ )
(s) TCAO A TCAO
60U UART STOPBA EVENA PHA IRDASEL  BRG A UART
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611. 3UARTICR1 UARTICR2 g
70 0 0 ATXE RXE @o UART
UART1 2
%)'3&15%';2 7 6 5 4 3 2 1 0
- - RTSEL RXDNC STOPBR
/ RIW RIW RIW
0 0 0 0 0 0 0
000 16 16
001 16 17
RTSEL RT 010 1 15
011 15 16
100 17 17
101
11*
00:
RXDNG RXD 01: 1 x (UARTIDR + 1)/ ( ) [s]
( ) 10: 2 x (UART1DR + 1)/ ( ) [s]
11: 4 x (UARTIDR + 1) / ( ) [s]
STOPBR 01
1.2
10 UARTICR2 7 6 60
20 RTSEL 2 RT 611. 7. 1 g
30 RXDNC A 611. 9 g
40 0 0 A UART A UARTICRZ2
50 STOPBR 2 A 1 ( )
60 UART RTSEA RXDNC STOPBR A UART 611.
UARTICR1 UARTICRZ2 g
UART1 1
UART1DR
(OXOF56) 7 6 5 4 3 2 1 0
UARTIDR7 | UART1DR6 | UART1DR5| UARTIDR4 | UART1DR3 | UART1DR2| UART1DR1| UART1DRO
/ RIW RIW RIW R/IW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
10 UARTIDR A UARTICR<RXE> UARTICRI<TXE>'"0" 611. 7. 1 g
20 UARTICRI<BRG> TCAO A UARTIDR .
30 0 0 A UART A UARTIDR

po
¢
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UART1
UART1SR
(OXOF57) 7 6 5 4 3 2 1 0
PERR FERR OERR - RBSY RBFL TBSY TBFL
/ R R R R R R R R
0 0 0 0 0 0 0 0
0:
PERR
1
0:
FERR
1
0:
OERR
1:
0:
RBSY
1
0:
RBFL
1:
0:
TBSY
1
0:
TBFL
1:
10 INTTXD1 A TBFL 6 A6 TD1BUF A TBFL 616
20 UARTISR 4 600
30 i} 0 0 A UART A UARTISR 606
UART1
RD1BUF
(OXOF58) 7 6 5 4 3 2 1 0
RDODR7 | RDODR6 | RDODR5 | RDODR4 | RDODR3 | RDODR2 | RDODR1 | RDODRO
/ R R R R R R R R
0 0 0 0 0 0 0 0
U . 0 0 A RD1BUF A
UART1
TD1BUF
(OXOF58) 7 6 5 4 3 2 1 0
TDODR7 | TDODR6 | TDODR5 | TDODR4 | TDODR3 | TDODR2 | TDODR1 | TDODRO
/ W w w w w w w w
0 0 0 0 0 0 0 0
U . 0 0 A TD1BUF
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po

11.2
UART1 1 POFFCRA UART
POFFCR1<UARTIEN>6 0 6  UART A U UART
POFFCR1<UART1EN>"1" UART A UART
A POFFCR1<UART1EN> "0"A UART UART A
A POFFCR1<UART1EN>"1"( UART )
UART POFFCR1<UART1EN> "0"A UART1
11.3 UART1CR1 UART1CR2
MQ6801 UART ) UART
UART1CR1 UART1CR2 11.3
A
Conditions that allow the bit to be changed
Bit to be changed Function UARTICR1 UART1SR UARTICR1 UART1SR
<TXE> <TBSY=> <RXE> <RBSY=>
UART1CR1<STOPBT> Transmit stop bit length Both of these bits are "0" - -
UART1CR1<EVEN> Parity selection
All of these bits are "0”
UART1CR1<PE> Parity addition
UARTI1CR1<IRDASEL> TXD pin output selection Both of these bits are "0" - -
UART1CR1<BRG> Transfer batsi.snclock selec-
] All of these bits are "0”
UARTICR2<RTSEL> Selection of number of RT
clocks
UARTICR2<RXDNC> | Selection of RXD pin input
noise rejection time - Both of these bits are "0"
UART1CR2<STOPBR> Receive stop bit length
11.3 UARTICR1 UART1CR2
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1141
. 0 0 AUART A
11.4 X A X
7 6 5 4 3 2 1 0
TXE RXE STOPBT EVEN PE IRDASEL BRG -
UARTICRI o st e s s i s e s s s o TN v
Cleared to 0 | Clearsd 1o 0 Hold the val- | Hold the val- | Hold the val- | Hold the val- | Hold the val- )
ue ue ue ue ue
- - RTSEL RXDNC STOPBR
UARTICR2 _ ] Hold the val- | Hold the val- | Hold the val- | Hold the val- | Hold the val- | Hold the
ue ue ue ue ue value
PERR FERR OERR - RBSY RBFL TBSY TBFL
UART'] SR P P H PSPPSR ST [ APPSR (O [
Cleared to 0 | Cleared to 0 | Cleared to 0 - Cleared to 0 | Cleared to 0 | Cleared to 0 | Cleared to 0
UART1DR7 | UART1DRE | UARTIDRS | UART1DR4 | UART1DR3 | UART1DR2 | UARTIDR1 | UART1DRO
UART1DR Hold the val- | Hold the val- | Hold the val- | Hold the val- | Hold the val- | Hold the val- | Hold the val- | Hold the
Le ue e e ue ue ue value
RD1DRT RD1DR6 RD1DR5 RD1DR4 RD1DR3 RD1DR2 RD1DR1 RD1DRO
RD1BUF Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi-
nate nate nate nate nate nate nate nate
TD1DR7 TDI1DRE TD1DR TD1DR4 TD1DR3 TD1DR2 TD1DR1 TD1DRO
TD1BUF Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi-
nate nate nate nate nate nate nate nate
114
11.4.2 TXD
. 0 0 A / . A TXD
11.5 N
UARTICR1 STOP mode
] ] IDLED or SLEEPO mode
<IRDASEL> SYSCR1<OUTEN>="1" | SYSCR1<OUTEN>="0"
"o H level H level
Hi-Z
T L level L level
11.5 3 0 0 TXD
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11.5
UART i 6 4 1 ( )A
8 . UART1CR1<PE>
UART1CRI1<EVEN> . UART1CR1<STBT>
11.1 A U

- @)
- @ )
- ( )
- ( 1 2 )

Transfer frame

PE |STBT 1 2 3 | 4 5 6 7 8 9 [ 10 | 11| 12
o | o ! Startl B|10XB|t1IXB|t2XIB|t3XB|14XIB|t5X B|16XB|t?)(Stop1:
0 1 : Start : B|10X Blt'l}::BllQ : BltSX: B|t4):(B|t5X: B|t8XB|t?y:Stop 1ISt0p 2i

1 0 W\ Stan,{ Bit 0)( Bit 1 }( Bit 2}{ Bit 3)( Bn4){ Bit 5}{ Bit 5}( Bit ?}Kpanty)/smp 1|

1 1 ﬂ\ Stan/( Bit OX Bit 1 X Bit 2)( Bit 3)( Bn4)( Bit 5)( Bit sx Bit ?Xpanty)"smp 1 Stop 2

11.2
11.6
TXD1 IrDA (IrDA) . UART1CR1<IRDASEL>
"1 TXD1
Start bit Stop bit
UART output DO D1 D2 ---- D7
| | | 1 |
| | | | |
IrDA output : H : : H : -———- | !
IR |
3/16
Bit width
11.3 ( IrDA )
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11.7
UART UART1CR1<BR> UART1DR UART1CR2<RTSEL> UART1DR UART1CR2
<RTSEL> ) A 611.7.1
o]
Basichaud - Operating frequency
rate[baud] 16MHz 8MHz 4MHz 2MHz 1MHz
UARTLDRJ[7:0] 0x07 0x03 0x01 0x00 -
128000 RTSEL[2:0] Oy011 Oy011 Oyo11 Oy011 -
Error (+0.81%) (+0.81%) (+0.81%) (+0.81%) -
UARTLDRJ[7:0] 0x08 0x03 0x01 0x00 -
115200 RTSEL[2:0] Oy011 Oy100 0y100 0y100 -
Error (0.44%) (+2.12%) (+2.12%) (+2.12%) -
UARTLDR[7:0] 0x0C 0x06 0x02 - -
76800 RTSEL[2:0] 0y000 0y010 0y100 - -
Error (+0.16%) (-0.79%) (+2.12%) - -
UARTLDR][7:0] OxOF 0x07 0x03 0x01 0x00
62500 RTSEL[2:0] 0y000 0y000 0y000 0y000 0y000
Error 0% 0% 0% 0% 0%
UARTLDR][7:0] Ox11 0x08 0x03 0x01 0x00
57600 RTSEL[2:0] 0y011 0y011 0y100 0y100 0y100
Error (0.44%) (0.44%) (+2.12%) (+2.12%) (+2.12%)
UARTLDR][7:0] 0x19 0x0C 0x06 0x02 -
38400 RTSEL[2:0] 0y000 0y000 0y010 0y100 -
Error (+0.16%) (+0.16%) (-0.79%) (+2.12%) -
UARTLDR][7:0] 0x30 0x19 0x0C 0x06 0x02
19200 RTSEL[2:0] 0y100 0y000 0y000 0y010 0y100
Emor (+0.04%) (+0.16%) (+0.16%) (-0.79%) (+2.12%)
UARTLDR][7:0] 0x64 0x30 0x19 0x0C 0x06
9600 RTSEL[2:0] 0y001 0y100 0y000 0y000 0y010
Error (+0.01%) (+0.04%) (+0.16%) (+0.16%) (0.79%)
UARTLDR][7:0] 0xC9 0x64 0x30 0x19 0x0C
4800 RTSEL[2:0] 0y001 0y001 0y100 0y000 0y000
Error (+0.01%) (+0.01%) (+0.04%) (+0.16%) (+0.16%)
UARTLDR][7:0] - 0xC9 0x64 0x30 0x19
2400 RTSEL[2:0] - 0y001 0y001 0y100 0y000
Error - (+0.01%) (+0.01%) (+0.04%) (+0.16%)
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UARTLDR][7:0] - - 0xC9 0x64 0x30
1200 RTSEL[2:0] - - 0y001 0y001 0y100
Error - - (+0.01%) (+0.01%) (+0.04%)
Basicbaud - Operating frequency
ratefbaud] 32.768kHz
UARTLDR[7:0] 0x06
300 RTSEL[2:0] Oy011
Error (+0.67%)
UARTLDR[7:0] 0x0D
150 RTSEL[2:0] 0y011
Error (+0.67%)
UARTLDR[7:0] OXO0E
134 RTSEL[2:0] 0y001
Error (-1.20%)
UARTLDR[7:0] 0x11
110 RTSEL[2:0] 0y001
Error (+0.30%)
UARTLDR[7:0] 0x1C
75 RTSEL[2:0] 0y010
Error (+0.44%)
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11.7.1
/ UART1CR2<RTSEL> RT
UART1CR2<RTSEL> 15 17 . RT A UART1CR1
<BRG> (UART1DR )+1 i UART1CR2<RTSEL>
6 0 0 1600 1 1A6 RT A RTx15.5 RTx16.5
(pseudo baud rate), RT 11.3
A fcgck 4MHz, ART1CR2<RTSEL> 6 0 0 0WARTIDR 60xA90
11.3 fcgek / (16 x (UART1DR + 1)) = 9615 (baud)
9600(baud) (+0.16%)
Transfer frame

<low] [Tl TsTe [ [eloTwlw]e]

o | o _\Slaﬂ/{EthIXB|I1XB|12XB|13XB|I4XEhlSXBﬂSXBlI?YSlop1.

0 1 _\:\smn,{mo)l(alu Bit2 X Bit3 X Bit4 X Bit5 X Bit6 X Bit7 Slop1Slop2§

1 0 _\SIan,( B|10XB||1XanXBnaXBMXan)(B.lsXBn?}(Panly)’smp1l

1] 1 _\smnl EthX B|I1XB|IQX BﬂSXEhMXBﬂSXBﬂSX B.l?Xpanly)(smp1smp2;

RTSEL I I I I I Nulmber Oll RT ClOCKS : I I : : Generated baud rate
000 16 16| 16| 16|16 [ 16|16 ]| 16| 16| 16| 16 | 16 |—erpaatore baue
001 16 | 17| 18 | 17 | 18 [ 17 | 18 [ 17 | 18 [ 17 | 16 | 17 | amriaapren e
010 15 [ 15| 15 | 15 [ 15 [ 15 [ 15 | 15 | 15 | 15 | 15 | 15 | —grpaatore— baud
011 15[ 16| 15| 16 [ 15 [ 16 [ 15 | 16 | 15 | 16 | 15 | 16 |—msxoanmre Lo
100 17 [ 17 | a7 | 17 [ a7 [ a7 | a7 | a7 | 7 | 17 | 17 | 1T | —maanre baud

*When BRG is set to fegek
11.4 UARTI1CR2<RTSEL>
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11.7.1.1 UART1CR2<RTSEL>UART1DR

UART1DR 11.4 X A fcgck=4MHz
38400 (baud) A UART1CR2<RTSEL> UART1DR A
115 . A UART1CR2<RTSEL>
115 AUART1CR2<RTSEL> = 060106
A 38095 (baud) (-0.79%) 38400 (baud),
RTSEL UARTDR set value
_ fegek [Hz]
000 UARTDR = m—1
_ fegek [HZ] _
001 UARTDR = S5 hand]
_ _ fegek[Hz]
010 UARTDR = 15 x A [baud] 1
_ fegek [HZ]
_ fegek [Hz]
100 UARTDR = 17 A [paud]
11.5 UART1DR ( BRG  fcgck)
RTSEL UARTDR calculation Generated baud rate
4000000 [Hz] | 4000000 Hz) _
000 UARTDR = feaaoopava] —' =0 | Tox(+1y =357 14 [baud] (—6.99%)
4000000 [Hz] _ 4000000 [Hz] _
001 UARTDR = 5= 3100 oaud] —! = ° | T6.5x (5 +1) —40404 [baud] (+5.22%)
4000000 [Hz] | 4000000 Hz] _
010 UARTDR = m —1=6 W =38095 [baud] {—D_?g"%)
4000000 [Hz] .~ | #000000(Hz] _
011 UARTDR = 155 x 38400 [baud] 1=6 m =36866 [baud] (—399011::]
_ 4000000 [Hz] - 4000000 [Hz] _
100 UARTDR = 17 x 38400 [baud] —1=5 m—39215[baud]{+2.12%)
11.6 UART1DR
V] +3% +3%. A UART ( U )
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/( Bit0 X

RXD1 pin \ Start Bit
RT1514 13121110 9 8 7 6 5 4 3 2
RT clock

Intenal received \ Start Bit
data

10 151413121110 9 8 7 6 5 4 3 2 1

|| |
YV

0 15 14 13

]( Bit0

\ Start Bit

RXD1 pin

n

a) UARTCR2<RTSEL= is “000B"

/{ Bit0

X

RT1514 13121110 9 8 7 6 5 4 3 2 1

_futrgutu iU e U

RT clock

0 1615141312111 9 8 7 6 5 4 3 2 1 01514

YYYyY

/( Bit0 X:

Intermal received \ Start Bit
data
\ Start Bit

W

UARTCR2<RTSEL=> is “001B”

K Bit0

X Bit1

0 1413121110 9 8 7 6 5 4 3 2 1

||
AR

0 14 13 12 11 10

A Bit0

(c) UARTCR2<RTSEL=> is "0108"

A Bit0

RX¥D1 pin

RT1413 121110 8 8 7 6 5 4 3 2 1
RT clock
Internal received \ Start Bit i l l
data
RXD1 pin \ Start Bit

RT1413 121110 9 8 7 6 5 4 3 2 1
RT clock

W

Internal received \ Start Bit
data

0151413121109 8 v 6 5 4 3 2 1 0 1413121

_fiiuuu iy g g Uiy uu

YYY

/( Bit 0 XBH‘I

\ Start Bit

(d) UARTCR2<RTSEL= is “011B”

/< Bit 0

X

RXD1 pin
RT1615 141312 110 9 8 7 6 5 4 3 2 1 0 161514131211 10 9 8 7 6 5 4 3 2 1 0 16
Lln;;mal received \ Start Bit i l i /( Bit0 * * * X:
(e) UARTCR2<RTSEL= is "100B8"
11.7 UART1CR2<RTSEL>
RXD1 AUART RT i 15 17 RT
A RTh(n=16 0) 17 RT RT16 RTQ 16
RT15 RTQ 15 RT14 RTO( ) RT8 RT6
A UART RXD1 .3 2
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RT UARTICR2<RTSEL> 15 17 i RT A
RT8 RT6 (116
A 8 ART A .
A RXD1 ART A

Counting is suspended until
the next falling edge is detected

RT1514 131211 10 9 B 7 & 151413121110 8 8 7 6 5 4 3 2 1 0151413121110 % 8 7 6 5 4 3
RT clock
} Nolse
1 1 o N
RXD1 pin I 1 Start Bit Bit0
o Y £
:
Internal received Start Bit /{ Bit0
data H
i YvYyYyY
[]
Shift register ! X Bit 0
H ) )
Afalling edge YYY Aflingedge YYY The ”’.m"‘”‘f d;‘; ts taken
is detected Errorbecause s detected Receiving continues into the shift register
the start bit is 1 because the start bit is 0
11.8
UART1CR2<RXDNC> A 116
RXDNC Noise rejection time [s] Time of pulses to be regarded as signals
00 No noise rejection -
01 (UART1DR+1)/(Transfer base clock frequency) 2 = (UART1DR+1)/(Transfer base clock frequency)
10 2 = (UART1DR+1)/(Transfer base clock frequency) 4 = (UART1DR+1)/(Transfer base clock frequency)
11 4 = (UART1DR+1)/(Transfer base clock frequency) 8 = (UART1DR+1)(Transfer base clock frequency)
11.6
U UARTCRI<BRG> .
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151413121110 9 B8 7 6 5 4 3 2 1

RT dock

Noise
RXDA pin [ \ Start bit

0151413121110 % 8 7 6 5 4 3

Internal recedved U Noise is removed Start bit
data

YYY
Shift register x Bit 0
. YYyY The received data is taken into
;Zfdatljtlggtzddgc Receiving continues the shift register
because the start bitis 0
When the noise rejection
circuit is used
11.9
11.10 /
11.10.1
UART1CRI1<TXE>"1" UART1SR<TBFL> "0"A TD1BUFE
TD1BUF UART1SR<TBFL> 6 10 A
TXD1 ) . ( UARTICR1<STBT> 1 2 )
( ). UART1CR1<BRG>UART1CR2<RTSEL>UART1DR
A UART1SR<TBFL> 6 A6 INTTXD1
10 TDIBUF A A
20 11.7 A TXD1 UARTICRI<IRDASEL>
TXD1 pin output
Condition
IRDASEL="0" IRDASEL="1"
When UART1CR1<TXE> is "0°
From when "17 is written to
UART1CR1<TXE=> to when the trans- H level L level
mitted data i1s wrtten to TD1BUF
When the STOP, IDLEOD or SLEEPO
mode is active
11.7TXD1
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11.10.2
UART1CR1<RXE>"1" RXD1 A
RD1BUF A ) (1 2 ) ( ).
(1 2 ) A 8 ) RD1BUF
UART1SR<RBFL> 6 1A6 INTRXD1 . UART1CR1<BRG>
UART1CR2<RTSEL>UARTI1DR
A RD1BUF
RD1BUF
11.11
11.11.1
RXD1 pininput ot a0 X o 2 s Y s Y {17 oy e
UART1SR<PERR> T
PERR is deansd 1o 0
whian ROABUF
INTRXD interrupt request ] = rpad afler reading PERR="1"
Reading of UART1SR Il
Reading of RD1BUF \\___ ||
I
RD1BLE ¥ indetorminatod
¥
Diata reading
RXDA pin input 'ﬁﬂlﬁﬁi Birl Iﬁxmﬂm@ﬂi BT 'Tr Siop
UART1SR=PERR= I [erpr—
& PERR is choared ba "7
wiheen ROABLF
INTRXD interrupt request ] T s read afier mading PERR="1"
i) !
Reading of UARTISR | ‘ [
|
Reading of RD1BUF l\\*»__ L n*~~~._'|

RDIBUF }r{nmcu

Diata resading Data reading

11.10
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A UART1SR<PERR>
616 INTRXD1 )
UART1SR<PERR> 1A6 UARTI1SR A UART1SR<PERR> RD1BUF
00(q RD1BUF )
UART1SR UART1SR<PERR> 6 1A6 RD1BUF A UART1SR
<PERR> 606 AUART1SR<PERR> UARTISR RD1BUF
0600
11.11.2
Afalling edge is
detected
RXD1 pin input : @@ Bit7 fStop
i FERR is generated if 07 is received
ngpﬁng H in the sampling of the stop bit.
Start BitD Bit1 Bit2 Bit3 Bit4 Bit5 Bité Bit7 Stop
UART1SR<FERR> |
i FERR is deaned to "07
INTRXD1 interrupt request H :hrgngEﬁle:Lrl{’:ading FERR="T".

Reading of UART1SR

Reading of RD1BUF

:
¥

RD1BUF XIndcmrminam
Data reading
When the extemal baud rate is slower than the intemally set baud rate
Afalling edge is A falling edge is
detected detected
| |
| |
RXD!1 pin input | |
| |
| |
Sampling i |
Start BitD Bit1 Bit2 Bitd Bit4 Bit5 Bit6 Bit7 Stop Start BitD Bit1 Bit2 Bit3 Bit4 Bit5
: P 2 'S
UART 1SR<FERR> FERR is generated if *07 is received

in the sampling of the stop bit.

INTRXD1 interrupt request

4 FERR is cleared to "07
when RDOBUF
is read after reading FERR="1".

Reading of UART1SR

}

Reading of RD1BUF

X Indeteminate l#?

RD1BUF
v
Data reading
When the external baud rate is faster than the internally set baud rate

11.11
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. RXD1 6 AAb
UART1SR<FERR> 616 INTRXD1
UART1SR<FERR>} 1A6 UART1SR A UART1SR<FERR> RD1BUF
606
UART1SR UART1SR<FERR> 6 1A6 RD1BUF A UART1SR
<FERR> 606 AUART1SR<FERR> UARTI1SR RD1BUF
606
11.11.3
RD1BUF A UART1SR <OERR>
6 140 INTRXD1 . A
A UART1SR <OERR> 61 6 A INTRXD1
( 11.11)
( ) A
UART1SR A (
RD1BUF ) ( 11.2)
UART1SR<OERR>6 1A6 UARTISR A UART1SR<OERR> RD1BUF
60dq 11.13)
UART1SR UART1SR<OERR> 6 1A6 RD1BUF A UART1SR
<OERR> 606 AUART1SR<OERR> UARTI1SR RD1BUF
60¢q 11.13)
Datlaﬁ. Datle DathC
RXD1 pin input S0 ) CE0 0, Y ) ) 9l e ) ) 49, =S
UART1SR<RBFL> |
UART1SR<OERR> The fiag is set
i ) I ) i Nointcrl_'l.lpt
INTRXD 1 itemupt reguest [ s | et
RD1BUF )( Data A A N

The contents of data B are discarded ,j The contents of data C are discarded ,/’
and those of data A are maintained. and hose of data Aare maintained.

11.12 INTRXD1
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RXD1 pin input

UART1SR<FERR>

Data A
A

r

P

1
A parity error oCours. |

Al
frmfoon\ce )

The parity is OK. i}{Thc flag is not set even if
a

framing error occcurs.

UARTOSR<PERR=

.

UART11SR<RBFL>

The flag is set.

UART1SR<0OERR=>

INTRXD1 interrupt request

|-| An interrupt reguest ] An intemrupt request

is generated.

is generated.

1 1
i i
1 1
1 1
| |
| |
] ]
| |
| |
| |
| |
| |
| |
1 1
1 1
i i
1 1
1 1
1 1
i Mo interrupt reguest i
| | «— is generated. —| |
u I
|
1

RD1BUF

IX Data A ;

o
|
1
’
The contents of data B are discarded /Trcmmm'scﬂda‘LaCaﬁ:discadod / Thﬁmmﬂ"m“a'fa[’aﬂ/'

and those of data Aare maintained.

and those of data Aare maintained.

discarded and those of
data A are maintained.

When a parity error occurs in the first received data and a framing error occurs in the second data

UART1SR<PERR>

Diata A
e

Data B
e

Diata C
e

Data D
e

The party is OK. |

A parity emor oCours. mThcc

together with an ovemrun ermor.

rror flag is not set

v H ¥ i 1 1

UART1SR<RBFL>

UART1SR<0OERR>

INTRXD1 interrupt request

|-| An interrupt request

is generated.

An intemrupt request
is generated.

Mo interrupt request
«—is generated. —»

et —TEEEL e EEEEELEE LR ¢

|
I
|
I
1
|
T
|
I
I
T
|
I
1
'
I
'
|
1
'
I
'
1
T
'
I
'
1
|
e
i
|

___‘_____

RD1BUF

IX Diata A 4

4 +

po
¢

po

The contents of data Bacdisc:adnd/ The contents of data Cac/" ThcoantcntsafdataDan:/
and those of data Aare maintained.

discarded and those of
data A are maintained.

When a parity emor occurs in the second received data

11.13
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11.14
11.114
RD1BUF UART1SR<RBFL> 616
UART1SR<RBFL>6 1A6 UARTI1SR AUART1SR<RBE RD1BUF
606
UART1SR UART1SR<RBFL> 6 1A6 RD1BUF A UARTI1SR
<RBFL> 606 AUART1SR<OERR> UART1SR . RD1BUF
606
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