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1.
. Approved .
Version PP Description
Date
V1.0 2016/3/25
V1.1 2016/6/16 2.1 /
1. 10.4.1.3 00 01 0
V1.2 2016/10/ 14
2 C
1. 4.2 SFR1, SFR2, SFR3 OXOEE7
2. 7.4 EF25 EF4 ILD
V1.3 2017/10/ 31 |3. 7.4 EF25 EF4 EIRD
4. 10.13 PWMOOB
5. 11.1 UART UART1 UART1SR
1. SOPS8
2. 40T ~ 85TC: 2.1 3.1 3.2
3.3 DC
3. 22 VREF
4. 4.1 MQ6811 : OX7E80-0X7EFF
V14 | 2019111/ 8 Q X X
5. 7.1
6. 9.1, OADC2Wr ¥DDo
7. 10.8 8 (TCO00, TCO1) 10.24 16
(TCAO) 11.1 (UART)
8. D (G)
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
2.
2.1
E E 10
A : 2.0V ~ 5.5V A 8 / 110
A : 40T ~ 85C A 2 8 PWM ( )
A 87 8 A 1 16 PWM
A 3
E A 8 /0
A 8Kx8 /128 x 8 Flash ( 2.4)
( 10 EEPROM)
A 256x8 RAM( ) E
A 64x8 A fcgek fosc
1 12 14 1/8
E
A RC E
A RC 8MHz A 10 x2 x2
A RC 24kHz x3 x2
( 4.3)
E 10 AD
A 3 AD E /
A 1 1/4 VDD A 4 8 (TCO) 2 16
A 2 AD
(VDD 2V) A 1 16 (TCA)
A (Time Base Timer TBT)
E UART (TX/RX) A (Watch Dog Timer WDT)
A (Warm-up Counter WUC)
E (ISP) A (Real Time Clock RTC)
E 8 (LVD) E
A MSOP 10
E 17
A 15
A 2
( 7.1~7.5)
6811 D
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Name MQ6811

Version V1.4

MQ6811MS010GABR

2.0~5.5Vv

-40~85C

Flash

*1 8K Bytes

RAM

256 Bytes

ADC

10-bit x 3-CH

12
.15

*2 8MHz

8bit x 4
16bit x 1

WDT,TBT,
RTC,wUC

PWM
IPPG

8bit x 2
16bit x 1

8 (+/-0.1V)*3

UART x1

MSOP10

*1: Flash 10

*2: 25 C
*3: 2 LVD 4
*4: MQ6811SPO08GABR (SOP 8)

+/-1%

0~85 C +/-3% -40~85

+/-0.1V,
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
2.2
MQ6811 8 i87 CPU
8K x 8 Flash 128 x8 Flash 256 x 8 RAM
110 10 AD MQ6811
MQ6811 C
64K x 8 0x0000 OxFFFF
RESET, PWMO0O, PWMO01, PPG0O0O 0BO
RESETB PWM0OOB PWMO01B PPGO00B
6 < >0 ILL<IL5>
IL5 ILL
2.3

L 11

TCO00 TC02
Teol | Tcos
I |
| 16-bit

CAO| Timer
|

:’>

[ ]

RAM
Memory

10-bit
ADC

Clock
Source

16-bit
Timer

|
|
| Timer 1 Timer 2
|
|

Interrupt
Control

110
Ports

UART

|
|
|
|
8-bit 8-bit |
|
|
|
|

r

|

| |

i87
MCU Core

| ||

Power-on
Reset

I T ¥ I 1

T 1

Flash
Memory

Key-on

Wakeup

LVD

Timer PWM

Watchdog Real Time

Clock

Time Base

Timer ISP

2.1 MQ6811
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
2.4 /
MQ6811MS010GABR
_/
P72/TCA0/PPGAOB [ | 1 10 || P10/RESETB

P81/ TCO03 / PWM03B 2 9 VSS
P91 /RX 3 MSOP-10 8 VDD

4 (P40 / AINO / KWIO / OCDCK)
Po0/Tx[__| 7 | (P75 INT2)

(P46 / AING / KWI6) / 5 5 (P41 / AIN1 / KWIL / OCDIO)
(P70 / TCOO / PWMOOB / PPGOOB) 1 (P76 /INT3)
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
10
1 3 /10
/ (3
P72 I/0
1 |P72/TCAO0/PPGAOB -- I/0
16 / TCAO/ PPGAOE
P72 PPGAOB
P81 I/0
2 |P81/TC03/PWMO03B
- I/ 8 / TCO03/
/PPGO3B
PWMO03B/PPG03B P81
PWMO03B/ PPG03B
P90 P91 110
3 |P91/RX /o
4 |P90/TX / (UART) TX RX
P90 P91
P46/P70 11O
AD AING KWIi6 8
5 |P46/AIN6/KWI6 P70/TC00/PWMOOB AD
I/0 / TCO0/
(1 2 7 /PPGO0OB
PWMOOB/PPGO00B P46/P70
PWMOOB/PPGO0OB
P40/P75 P41/P76 I/0
6 |P4L/AINL/KWIL/ P76/INT3
OCDIO
AD AD AINO AIN1 KWI0
7 |P40/AINO/KWIO/ P75/INT2 I/0
KWI1 INT2 INT3 P40
OCDCK
( ) /P75 P41/P76
1, 2, 7
OCDIO OCDCK P40 P41
VDD - - VDD
VSS -- --
P10 o]
10 |P10/RESETB - I/0 RESETB P10
10
1 KWIO, KWI1 KWI6 P40, P41 P46
2 AINO,AINI AIN6 10 AD
3 1
4 TCOx PWMOXB PPGOXB(X=0 3) 104 '8 /
5 TCAO PPGAOB 105 "16 /
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Version

V1.4

2.2

1. VDD VSS

2. ADC

VSS VDD P10 P40 P41

MQ6811

10uF 0.1uF

(EFTB)

AIN 1000hm

10uF

(1)

L 1
el__Jg

0.1uF

VSS VDD

MQ6811

2.2 MQ6811
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
3.
3.1
MQ6811
(Vss = OV)
/
Vbb 0.3t06.0 Vv
VN /0 0.3to Vpp + 0.3 \Y
Vour 110 0.3to Vpp + 0.3 V
louT1 P10 (lIoL ) 15
( ) lout2 1’0 P10 (IoL 30 mA
louts 110 (IOH -15
1outs o (oL ) 60
( ) mA
1louT2 I/O (IOH 30
Tstc -40 to 125 T
Torr 40 to 85 T
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3.2
(Vss: 0V, Topr= 40 to 85%)
/
v ADC 40t0 85T 2.0 - 55 V
DD

ADC 401t0 85T 2.7 - 55 V

ViH 110 -40to 85T Vpp X 0.70 - Vbbp Vv

Vi I/0 401t0 85T 0 - Vpp X 0.30 V

MQ6811IMS010GABX (MSOP 10)
Torr=25C Vpp=5.0V
(Vss: OV, Topr= -40 to 85‘C)
/
25T
Voo = 2.0 10 5.5V 7.92 8.00 8.08 MHz
0to 85T
fosc Voo = 2.0 10 5.5V 7.84 8.00 8.16 MHz
40to 85T ( 1)

VDD = 4.0 to 5.5V 7.76 8.00 8.24 MHz
fs - 24 . KHz
fcgck 0.25 - 8 MHz

MQ681IMS010GABX (MSOP 10)
Torr=25T Vpp =5.0V
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No. TDDSO01:M6811-CN

Name MQ6811

Version V1.4

33 (DC)
(Vss= 0V, Topr=-40to 85C)
Vus /0 Vop = 5.5V - 0.9 -- V
Iin /0 (-40 to 85C) Vin=5.5V/0V - - +2 >A
Rup1  |P10 RESETB 100 220 500 Km
|/O VDD =55V
Rup2 Vin =0V 30 50 100 Km
P10 RESETB
VDD / V|N =5.5V - 33 == KN\
Ron 11O
VDD / V|N =2.0V == 100 == KN\
|OL1 P10 Vbp = 5.5V 9 12 16 mA
loL2 110 P10 VoL =0.55V 15 22 30 mA
VDD =5.5V
lon I/0 Vo = 4.95V 9 12 16 mA
1 MQ6811IMS010GABX(MSOP 10)
Torr=25TC Vpp =5.0V
(Vss: 0V, Topr=-40 to 85@)
- 1,2 Vop = 5.5V 34 4.6
fcgck =8.0 MHz mA
- 0,1,2 fs= 24 KHz 2.1 3.0
- 1 38 163
oo Vop =3.0V
_ 1 fo= 24 KHz 21 143 A
- 0 22 143
- Vpp = 5.5V 9 105
1 2 012
2 Torr=25TC Vpp =5.0V
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
3.4 AD
(Vss: oV, 2.7V<Vpp 5.5V, Torr :25‘C)
VREF -- -- -- ) \
Analog Reference Voltage
. Vain -- Vss -- Voo V
Analog input voltage range
fcgck = 2MHz
4 - 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

(Vssz OV, 2.0V VDD 2.7V, TopR: 25‘C)

VRer - -- -- Vbp \%
Analog Reference Voltage
. Vain - Vss -- Vbp \/
Analog input voltage range
fcgck = 2MHz
i -- 32.0 -- >s
Conversion Time ADCCR2 <ACK> A
o ((DNL) - - ~ | x40 | 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
1 AD
2 AIN Vrer  Vss AD AD
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No. TDDS01M6811-CN Name MQ6811 Version V1.4
3.5 Flash
(Vss: OV, 2.0V VDD 5.5V, TopR: 40 to 85‘(:)
Flash - - 100,000
Flash -- -- 40 >s
chip erase -- -- 40
Flash sector erase 5 ms
@ =128 )
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4. (CPU)
4.1
MQ6811 i87 CPU 8Kx8 Flash 128x8 Flash
CPU 1 (D) /
(SFR) 2 3) / (4) (5) (6)
(PSW) (7) (8)
4.2
4.1 MQ6811 SFR1 SFR2 SFR3 RAM (Flash) 8K x
8 Flash MQ6811 64x8 Ox7E40 OXx7E7F
(Writer)
0x0000
| SFHR (64 Bytes)
Ox003F
0x0040
RAM (256 Bytes)
0x013F
Reserved
Ox0E40
SFR (192 Bytes)
OXQEFF
0xOF00
SFR (256 Bytes)
OXOFFF
Reserved
Ox7E40
Info. Block (64 Bytes)
OX7E7F
Reserved
0xE000
Flash ROM(8K Byte9
OXFFFF
4.1 MQ6811
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No. TDDSO01:M6811-CN

Name MQ6811

Version V1.4

421 Flash

Flash
(Table Pointer) MQ6811

(PC)
OXFFFF (8Kx8 )

OXFFFE

OXFFFC

OXFFF8

OXFFF6

OXFFF4

OXFFEC

OXFFEA

OXFFES8

OXFFE6

OxFFE4

OXFFE2

OxXFFDA

OXFFFC
(WDT)
OXFFF8
OXFFF6
(TBT)
OXFFF4
OXFFEC
AD AD
OXFFEA
(RTC)
OXFFES
TCO00 TCO0
OXFFE6
TCo1 TCo1
OXFFE4
TCAO TCAO
OXFFE2
INT2 INT2
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
OxFFDA
OxFFD8 INT3 INT3
OxFFD8
OxFFD2 UART 1(INTRXD1) INTRXD1
OxFFD2
OxFFDO UART 1(INTTXD1) INTTXD1
OxFFDO
OxFFCE TCO2 TCO2
OxFFCE
OxFFCC TCO03 TCO3
OxFFCC
4.2.2 RAM
MQ6811 256x8 ( ) 0x0040 0x013F
4.2.3 SFR

SFR3: 0xOE40 OxOEFF

SFR1:0x0000 O0x003F SFR2:0xOFO0 OxOFFF
PWM
PSW AD UART
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
SFR1 SFRZ SFRZ
0x0000 FODR 0%0F 00 BOPD OXOF80
OXx0001 FIDR 0xOFO 1 e s N e
0xD002 0x0F02 OXOFB7
0xD003 0x0F03 Ox0F88 TOIREG
0x0004 PR 0xOF04 PAPD OXOF89 TOIREG
Ox0005 0xOF05 OXOF8A TOZPWH
0XD006 0x0F06 OXOFBB TOIPWH
0xD007 F7OR 0x0F07 FIFD OXOFBC TOZMOD
Ox0008 PSR OxOF0S FEFD Ox0F80 TOIMOD
0x0009 PIOR 0x0F09 PIPD OXOFBE TOZICR
OxDO0A OxOFOA OxOF8F
OX000B | e [ w OXOF90 TOOCNT
Ox00C Ox0QF 19 Ox0FN TOTCNT
OX000D FOPRD OxOF 1A POCTE OXOF92 TOZCNT
OXD00E FTPRD 0%OF I B PTCR Ox0F93 TOTCNT
OxD00F 0XOF 1C OxOF94
0XD010 0x0F 1D M —
Ox001 1 FAPRD 0%0F 1E FACR OXOFC3
OX0012 OxOF I F OXOFC4 A ]
OX0013 0x0F 20 OXOFCS RWUCHT
0xD014 F7PRD 0x0F21 PICR OXOFCh VORI
Ox0015 FEFRED OxOF22 PECE Ox0FCY VDCEZ
OX0016 FOPRD 0x0F 23 POCR OXOFCA TTCCh
OX0017 0x0F 24 OXOFC9
............ DIGFES Lasass LaraEE
0X0025 0x0F 26 OXOFCB
Ox0026 TOOREG OxOF27 POPLI OxOFCC IRSTSE
0x0027 TOTREG 0xOF 28 BTPU OXOFCD WUCCR
OXD028 TOOPWM 0x0F 29 OXOFCE WOCDR
0x0029 TOIPWM | e [ OXOFCF CGLR
Ox002A TOOMOD OxOF20 Ox0FDO FLSCHR
0x0028 TOTOD 0%0F 2E TTE0 OXOFD1 7
Ox002C TOOICR OxOF 2F AP OXOFD2 FLSTE
0x0020 TAODRAL 0x0F 30 PP OXOFD3
OX002E TAUDRAH 0x0F31 OxOFD4 WOCTR
OXD02F TAGDREL 0x0F 32 OXOFDS WOCDR
Ox0030 0x0F 33 OXOFDb WOCNT
0x0031 TAOMOD 0x0F 34 POFC 0xOFD7 WOST
0xD032 TAOCR 0x0F 35 OXOFDB
Ox0033 TADSE Ox0OF36 Ox0OFDS EINTCRZ
0x0034 ADCCH] 0xOF 37 OXOFDA [ TINTCRT
0xD035 ADCCRZ 0x0F 38 PATC OXOFDB EINTCRA
0XD036 ADCCRL 0x0F 39 OXOFDC SYSCRI
Ox0037 ADCCEH Ox0F3A Ox0FDD SYSCRS
Ox0038 OxOF 3B Zige OXOFDE
0x0039 TETCR 0x0F3C PEFC Ox0FDF | SYSCRA/SYSSHA
OXxDO3A ETRL 0x0F 3D POTC OXOFED T
OxD03B EIRH 0xOF 3E OXOFE TTH
OX003C BRE | e [ e OXOFE2 IE
Ox003D FRD 0%OF53 OXOFE3 o
OXD03E 0x0F 54 UARTICRT 0x0FFO
OxDO3F PO 0x0F 55 UARTICRZ ] - [ oo
OxOFa7 AR OOFFE
X
SFR3 0xO0F58  [TOTBUF 7 ROTEOF
OXDE40 0x0F59
OXDES6 0x0F73
OXOES7 UATCNG 0xOF 74 POFFCRD
OXDESB 0x0F 75 FOFTCR]
------------ Ox0F 76 POFFCRZ
Ox(EEG OxOF77 POFFCES
OXOEE7 ADCVRE 0x0F78
OXOEEE [ = 1 = e [ om
------------ OXOF 7E
OXOEEC
OxOEED FLLTRL
OXOEEE
OxOEFF

4.2 SFR1 SFR2 SFR3
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iIMQ Technology Inc.

No. TDDS01:M6811-CN Name MQ6811 Version V1.4
4.3
4.3.1
(fm)
MQ6811 3
SYSCR1 SYSCR2 4.3
43.1.1
fcgck
1/fcgck
fc
(a) 1 (NORMAL1)
CPU fcgck
MQ6811 1
(b) 1 (IDLE1)
CPU fcgek
1 1 SYSCR2<IDLE> "1" 1
CPU EIR 616
1 1
(IMF) 61 ¢ )
IMF "0 ( )
(© 0 (IDLEO)
CPU
0 0
0
0 1 SYSCR2<TGHALT>"1" 0
CPU
TBTCR <TBTCK> 0
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
1
TBTCR <TBTEN> 0
TBTCR<TBTEN>06 1 6 0 INTTBT
IMF  "1"  EF5( ) "16
IMF  "0" EF5( ) "06 0
4.3.1.2
fcgck fs
2 2 fm fcgck 1/2 0/1
fm 4 2 2 1/fcgck
1/2 0/1 4/fs
(@ 2 (NORMAL?2)
CPU fcgck fcgck
fs 1/4
(b) 2 (sLow2)
CPU
fs 1/4
SYSCR2<SYSCK> 2 2 2
2 2 (Prescaler) 1~-8
(© 1 (SLOW1)
CPU
fs 1/4
1 2
1/2
Page 22/ 201
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
SYSCR2<XEN> 2
2 1 HIRC SYSCR2<OSCEN> 1
2 2 1 1 1
1-8
(d) 2 (IDLE2)
fcgck fs 1/4
2 1 2
2
(e) 1 (SLEEP1)
CPU
fs 1/4
1 1
1
1 1
1 1 1~-8
) 0 (SLEEPO)
CPU
fs 1/4
0 0
0 0
0 0 1
0 CPU
4.3.1.3 (STOP)
SYSCR1
<STOP> "1"
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IMQ Technology Inc.

No. TDDS01:M6811-CN Name MQ6811 Version V1.4
RESET
Reset release
Warm-up that
IDLEO follows reset
mode release
Warm-up completed
SYSCR2<TGHA > ="1" (Note 2)
SYSCR2<IDLE> = "1" | ¥ SYSCR1<STOP>="1"
—_— e
IDLE1 NORMAL1
mode mode
—
Intemrupt STOP mode release
signal
SYSCR2<XTEN> ="1"
SYSCR2<XTEN> ="0"
SYSCR2<IDLE> = "1" SYSCR1<STOP> = "1"
—
IDLE2 ’ NORMAL2
mode > mode
Interupt | STOP mode release
SYSCR2<SYSCK> = *1* Signal
SYSCR2<SYSCK> ="0" STOP
sLowz
mode
A I
aqm SYSCR2<XEN>="0" or
SYSCR2<XEN>="1" or o
SYSCRI<OSCEN>="1" SYSCR2<OSCEN>="0
SYSCRe<IL En el | ¥ SYSCR1<STOP> ="1"
SLEEP1 SLOW1
mode mode
- . > B —
Interupt A | STOP mode release
(Notr 2) svvscR2<TGHALT> =+q~ signal
SLEEPO
mode
CPU
1
1/fcgek
1
0
2 /
1/fcgek
2
2
1
4/fs
1
0
1 1 2 1 2 0 2
0 1
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iIMQ Technology Inc.

No. TDDS01:M6811-CN Name MQ6811 Version V1.4
2 TBTCR<TBCK>
4.3.2
4321
SYSCR1
(a)
SYSCR1<STOP>1"
1.
2. SYSCR1
<OUTEN>
3. "0"
4. ( [SET (SYSCR1).7))
(b)
(KW) RESETB
(Power-on Reset)
1
KW
64.9 6
1 ( ) 616
2
(©)
1. 4.2
2. 1/2
3.
IIOII
RESETB
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IMQ Technology Inc.

No. TDDSO01:M6811-CN

Name MQ6811

Version V1.4

RESETB

RESETB

4.2

4.3.2.2 1/2 1

(Normal release mode)

~

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

Y
CPU and WDT stop

~._Yes
<_\ Reset input > » Reset
U
No
) A
,"’A\-.‘
|No — Interm;;x N
~_ fequest -~
\\.,//
Yes

//’-\-\~.
No — T
<~ IMF="1" _~>
gan & s
o S g
'Yes (Interrupt refease mode)

Interrupt processing

 —
Y
Execution of the instruction
which follows the IDLF1/2 moda
or SLEEP1 mode stan
metruction

~

4.4 1/2 1

Pageé 26/ 201
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
2(SYSCR?2) 1/2 1
1. CPU
2. 1/2 1
3. 1/2 1
(@ 1/2 1
1/2 1 IMF 0"
EF 616 1/2 1 1/2 1
SYSCR2 <IDLE> "1 1/2 1
SYSCR2<IDLE> 1/2 1
1 12 1
1/2 1
2 12 1 12 1
(b) 12 1
1/2 1 :
IMF 1/2 1 SYSCR2<IDLE>
"0" 1/2 1
1/2 1 RESETB (Power-on Reset)
1
1. (IMF ="0")
IL EF 616 1/2 1
1/2 1
2. (IMF ="1"
IL EF 616 1/2 1
1/2 1
4.3.2.3 0 0

0 0 2(SYSCR2) TBTCR
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No. TDDSO01:M6811-CN

Name MQ6811

Version V1.4

@

(b)

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

(Mormal release mode)

| Interrupt processing |

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

<~
4.5 0 0

SYSCR2<TGHALT>

IMF
0 SYSCR2<TGHALT>

0 RESETB
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
1. (IMF3 EF55 TBTCR<TBTEN> ="0")
TBTCR<TBTCK> 0 0
0 0

TBTCR <TBTEN>6 1 6

2. (IMF3 EF535 TBTCR<TBTEN> ="1")
TBTCR<TBTCK> 0 0
INTTBT
1 TBTCR<TBTCK> 0 0 1 1
TBTCR<TBTCK>
2 0 0 0
0
43.2.4
2 (SYSCR?2)
(@ 2 1

SYSCRZYSCK>"1"

SYSCR2<SYSCK& 1 6 fm 2/fcgck+10/fs fs/4
2 SYSCR2<XEN> "o"
fs

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 iwice after fm is stopped, fm is switched fo fs.
0, fm is stopped for synchronization.

4.6 fm ( fegck fs/4)
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(b) 1 1
SYSCR2<XEN>"1" fc SYSCRZYSCK>
IIOII
SYSCR2<SYSCK#& 0 6 fm 2.5/fcgck+8/fs fcgck

Quarter of the low-frequency clock

(fs/d)

Gear clock (fcgek)

SYSCR2<SYSCK>

2

SYSCR2<XEN> "o"

RESETB (Power-on Reset)

2.5ffcgek(max.)
[ cgck(max. )

[

{
] L RSLTLTLILLL

Main system clock —|
When the rising edge of fs/4 is detecad twice ~ When the rising edge of fcgek is detected
after SYSCR2 <SYSCK> is changed from 1to twice after fm is stopped, fm is switched to fogck.
0, fm is stopped for synchronization.
4.7 fm ( fsl4 fcgck)
1 1 1
2 SYSCR2<SYSCK> 2 SYSCR2<XTEN>6 0 0 2
SYSCR2<XTEN>
3 fm fegck fs/4
2.5/fcgck

4.4

44.1

4 POFCO ¢ 00
5 SYSCR2Z2<XEN>

PSW

[CALL mn]

[CALLV n]

PSW

RET

SYSCR2<XEN>0 1 0

016 SYSCR2<XEN>0 1 0
PC
CPU ( )
SWI CPU
CPU ( )PC
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
RETI RETN CPU PC PSW
4.4.2
SP 16 PUSH
SP 1 POP
SP 1
sSP
le— 16 bits —>|
4.8
4.9

OxO0FF

Page 31/
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
Whan int
When CALL or . aoge:;:sg:prt When RET When RETI or
CALLY is axecuted SWl iz axscutad iz axecuted RETHN i= executed
Ox0013C 000135 0x0013C 0x0013C
0x0013D 00130 PCL -1— (3) 0x00130 0x0013D0 PCL — == (1)
0x0013E PCL --1— (2} 0x0013E PCH - (2] Ox0013E PCL — = (1} 0x0013E PCH — (2}
0x0013F PCH 14— (1) O=0013F PEW -1— (1} 0x0013F PCH —= (2} 0001 3F PSW —1» (3)
Bafore Bafore Befora Before
ap Ox013F sp | Ox013F I ep 00130 ep 0x013C
L J L 4 Y
Aftar Aftar Aftar Aftar

sp 0x013D Sp

| 0x013C | sp

Y
Ox013F

{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

sp 0x013F

PC
iMQ i87

4.9
4.5
45.1
PC 8
CPU (OXFFFF  OXFFFE)
CPU PC
0xC123 PC 0xC125
MEE LEB
15141312 N0 5 87 8 54 332 1¢ R 3 a

Program counter (PC)

PCH

CL

Instruction

(&) Pragram cunber

anacalion Cy e

4.10

Page 32/
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4.5.2

4521 5 (JRS cc, $+2+d)
OxE8C4 "JRS T, $+2+0x08" JF=1 PC 0x08
OXE8CE

PC OXE8C4+2=0xE8C6

4522 8 (IR cc, $+2+d/JR cc, $+3 +d)

OxXE8C4 "JR Z,$+2+0x80" ZF=1 PC 128 ( OxFF80)
OxE846

4523 16 JPa)

OxE8C4 "JP 0xC235" 0xC235
MQ6811
8Kx8
4.6

MQ6811 8 8
16

W A B CDEMH L
WA BC DE HL
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W A
B ’: c
D E
H L

<— 8bits —»{

€— 16 bits —————>»
4.11

W A B CDIEMH L 8 / ALU
16 / ALU

46.1A

A PC (PC+A)

46.2C

C (HL+C)

4.6.3 DE

DE

4.6.4 HL
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HL HL
4.6.516 IX 1Y
IX
1Y
l«— 16 bits —>»|
4,12 16 IX 1Y
MQ6811 2 16 IX 1Y IX 1Y
IX 1Y
IX 1Y IX 1Y / ALU
16
4.7
PSW Ox003F SFR PSW 6
A Jump StatusFlag, JF
A Zero Flag, ZF
A Carry Flag, CF
A Half Carry Flag, HF
A Sign Flag, SF
A Overflow Flag, VF
/ PSW PSW
PSW
PSW 7 6 5 4 3 2 1 0
(0Ox003F) JF ZF CF HF SF VF
PSW 6 CPU HF
6JR c6JR86cc, aédbcc
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=4 Meaning Caondition
T True JF=1
F Falze JF=0
F faro ZF =1
MWZ Not zera ZF =10
C3 Cammy seit CF=1
M Carmy clear GF=10
W5 Crverflow set WF=1
1" Unvarflow clear WE=0
M Minus 5F=
P Plus SF=0
EQ Equal FF =1
ME Mot equal ZF =10
LT Lnsigned less than CF=1
GE Unsigned greater than or egual o CF=0
LE Unsigned less than or equal to [CF« ZF)=1
GT Unsigned greater than (CF v ZF)=10
8T Signed less than (SFw VF)=1
3GE Signed greater than or equal to (SFwVF)=0
BLE Signed leas than or equal 1o ZFw [SFwVF) =1
36T Signed greater than IF w [SFw VF) =10
4.3 (co)
6LD PSWOAOPSW (bits) 6LDOG 0x003F
PSW PC ( RETI RETN
CPU PC PSW
PSW
4.7.1 ZF
ALU / 0x00(8  ALU / )
0x0000(16 ) ZF 0
ZF 1 ZF 0
8 0x00 ZF 1 ZF 0
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4.7.2 CF
CF 0x00(
) 0x100( ) CF 616
(shift) (rotate) CF CF
CF
4.7.3 HF
HF 8 4 8 4
HF (binary-coded decimal, BCD) /

(DAAr  DASI)

4.7.4 SF
(MSB) 616 SF 616
SF 606
4.7.5 VF
VF 616 606
VF 616
4.7.6 JF
JF 616 606

JF OJR TI/ORLRSa6T/ FF, a6 (T )

WA = 0x219A

HL = 0x00C5

0x00C5 = 0xD7
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CF=1,HF=0,SF=1,VF=0
4.4 A WA PSW
Instruction Result in Paw

AorWA | F 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 a0 1 1 1 1 0 0
ING A 98 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 0 0
MUL WA 13DA 0 0 1 0 1 0
SETAB BA 1 1 1 0 1 0

4.4 A 3 WA PSW
4.8
MQ6811 POFFCRnN
POFFCRN(n=0, 1, 2, 3)
POFFCRnN 606
POFFCRnN 616
POFFCRnN 606
POFFCRn "1
POFFCRn 60606
0
POFFCRO
(OXOF74) 7 5 4 3 2 1 0
TCO023EN | TCOO1EN TCAQEN
/ R RIW RIW R R R RIW
0 0 0 0 0 0 0
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0:
TCO023EN TC023 L
0:
TCOO01EN TCo01 L
0:
TACOEN TCAO L
1
POFFCR1
(OXOF75) 7 6 5 4 3 2 1 0
UART1EN
/ R R R R R R RIW R
0 0 0 0 0
0:
UART1EN UART1EN L
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 0 0 0
0:
RTCEN RTC
1
3
POFFCR3
(OXOF77) 7 6 5 4 3 2 1 0
INTAEN | INT3EN | INT2EN
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0:
INT4EN INT4 L
0:
INT3EN INT3
1
0:
INT2EN INT2 L
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4.9 KWU
KWI6 KWIL KWIO
49.1 KWU
SYSCR1<RELM=
(to be released
ifsetto 1) Selector port  —[JKwit
e =
o Port
KWUCRO
(OFC4H) 7 6 5 4 3 2 1 0
/—"OC((— Port
Port
(G
( Port KWIB
Port
KWUCR1
(OFC5H) 7 6 5 4 32 1 0
4,13
4.9.2 KWU
KWUCRO KWUCR1 KWI6 KWIl
KWI0
0
KWUCRO0
(OXOFCA4) 5 4 2 1 0
KWI1LE KW1EN KWOLE KWOEN
/ R/W R/W R/W RIW
0 0 0
0:
KWI1LE KWI1 1:
0:
KW1EN KWI1 / 1
0:
KWOLE KWIO 1:
0:
KWOEN KWIO / 1
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1
KWUCR1
(OXOFC5) 7 6 5 4 3 2 1 0
KW6LE | KW6EN
/ RIW RIW
0 0
0:
KW6LE KWI6 1
0:
KW6EN KWI6 ! L
4.9.3 KWU
KWIm (m:6 1 0) KWIm
KWUCRn (n: 0 1)
493.1 KWUCRn P4PU
KWIm KWUCRnN<KWmMEN> "1"
KWIm KWUCRKKWmMEN> "1
KWURN<KWmMLE> KWUCRNn<KWmLE> "0"
KWUCRn<KWmLE> "1"
KWIO0 KWUCRO<KWOEN> "1"

KWUCRO <KWOLE> "1"

KWIm
P4PU

49.3.2

49.3.3

KWIm

SYSCR1<RELM'1"(
SYSCRI<RELM>  "0%(

KWIm

KWUCRnN
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5.

5.1

511

No gk~ wbdhPR

Flash

~

| Power-on resel signal

L] »-

olage detection resel 1 signal

olage detection resel 2 signa

| Walchdog timer resed signal

| System chck resel signa

| Flzsh standby reset signal

A
e

51.2

(SYSSR4)

Page 42/

D
}’:I _:I_ —_')_']___ )—IHE —_—

courter resat

Intermial facior resel detedion status regisher
Voltage detechon circuit reset signal
External resel I'IFIul.&"IEtIlE resel sig nal

L GPUparipharal
| TG - Ccaanbed * wrcuils resst sgnal

signal

51

3(SYSCR3)
(IRSTSR)

Systermn cock control cincuit

4(SYSCRA4)

201
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3
SYSCR3
(OXOFDE) 7 6 5 4 3 2 1 0
- - - - - - - RSTDIS
/ R R R R R R R RIW
0
0:
RSTDIS
1:
1 SYSCR3<RSTDIS>
SYSCR3
2  0xB2 4 (SYSCR4) SYSCR3<RSTDIS>
3 SYSCR3<RSTDIS> 1 fegck  fc/4 (CGCR <FCGCKSEL> = 00) O0xB2 SYSCR4
(  SYSCRRSTDIS> ) SYSCR3<RSTDIS>
4 SYSCR3 7 3 606
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>
1 SYSCR4 - -
2 SYSCR3<RSTDIS> fegck  fc/d (CGCR <FCGCKSEL> = 00) 0xB2 SYSCRA4
(  SYSCR3<RSTDIS> ) SYSCR3<RSTDIS>
3 IRSTSR<FCLR> fegck  fc/4 (CGCR<FCGCKSEL>=00) O0x71 SYSCR4
IRSTSARCLR>
4
SYSSR4
(OXOFDF) 7 6 5 4 3 2 1 0
- - - - - - - RSTDISS
/ R R R R R R R R
0
o: SYSCR3<RSTDIS> "0"
RSTDISS
1: SYSCR3<RSTDIS> "1"
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1 SYSCR3<RSTDIS>
SYSCR3
2 SYSCR4 7 3 000
IRSTSR
7 6 5 4 3 2 1 0
(OXOFCC)
FCLR FLSRF - - LVD2RF LVD1RF SYSRF WDTRF
/ W R - - R R R R
0 0 0 0 0 0 0 0
0:
FCLR \ p
1: 0060.
0:
FLSRF Flash
1 Flash
0:
LVD2RF 2
1 2
0:
LVD1RF 1
1: 1
0:
SYSRF
1:
0:
WDTRF
1:
1 IRSTSR
2 IRSTSR
3 IRSTSR<FCLR>
4 IRSTSR<FCLR¥» 1 0 O0Ox71 SYSCR4 IRSTSR<FCLR>
IRSTSR 0 0 0 IRSTSR IRSTSR<FCLR> 000
5 IRSTSR<FCLR> fecgck  fe/4 (CGCR <FCGCKSEL> = 00) 0x71 SYSCR4
( IRSTSR<FCLR> ) IRSTSR<FCLR>
6 IRSTSR 7 000
5.1.3
CPU
fc
Flash (trimming)
CPU OXFFFE OxFFFF
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51
PC OXFFFE OXFFFE OXFFFE
SP Ox00FF Ox00FF O0x00FF
RAM
W A B CDEHLIXI)
JF
ZF
CF
HF
SF
VF
IMF 0 0 0
EF 0 0 0
IL 0 0 0
0 0 0
110
SFR SFR SFR
51
(Power-on Reset)
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514

5141

P10

Recommended
aperating walage

RESETB

(RESETB )

P10

RESETB

RESET pin

Heoommended

il -
Warm-up operation

CPU and penpheral croasis

st operation

operafing vohage

'
1
1
'
i
1
1
i
— - '
Rassa tire H
v
RESET pin £ :
= 1

Durine recat Wam-Up apration CPU and paripharal circuits

Resat signa i % stari oparatian
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RESETB 5us

RESETB Sus

RESETB

RESETB "H"

5.14.2

"5.2

5.14.3

"5.3

5.1.4.4

"10.1

5.1.4.5

CPU
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5.1.4.6 Flash
Flash Flash Flash
"12Flash "
5.14.7
IRSTSR
( )
IRSTSR<FCLR>*1" 0x71 SYSCR4 IRSTSR<FCLR>
IRSTSR "o" IRSTSR
IRSTSR<FCLR> "0"
1 IRSTSR
2 IRSTSR<FCLR> fcgck  fc/4 (CGCR <FCGCKSEL> =00) Ox71 SYSCR4
(  IRSTSR<FCLR> ) IRSTSR<FCLR>
5.14.8 P10
P10 P10
PICRO " 06 P10
SYSCR3<RSTDIS® 0 6 0xB2 SYSCR4 P10
P10 IO SYSCR3<RSTDIS*1" 0xB2 SYSCR4
1 P10 /0 /0
P10
2 10 SYSCR3<RSTDIS% 0 6
3 SYSCR3<RSTDIS> 1 fegck  fo/4 (CGCR <FCGCKSEL> = 00) 0xB2
SYSCR4 (  SYSCR3<RSTDIS> ) SYSCR3<RSTDIS>
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5.2
521
'ufll
= Comparator
1
I_ + » Power-on resst signal
e Referanca voltage
pengralion circul
54
5.2.2
CPU
( ) CPU
MCU
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Supply voltage (wDD)
Ciparating wollage

|
1
WPROM - '"'_"___"""""“““'“““'LI/

WRRLEEF

|

(— i
Power-on i 1 PRON 'm t PROFF
resiet signal | !

Warm-up counfer start !

i
v, LT A0

Pwup | !
:;Elélt.'p:;:g:r:rﬁl circuits [I i I
5.5
(VDD)
5.3
(INTLVD)
(VDD)
5.3.1
(vDD) VDxLVL
(VDD)
VDxLVL x=1,2)
(vDD) (VDxLVL)
(INTLVD)
(VDD) (VDXLVL)
(INTLVD) (VDD) (INTLVD)
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V1.4

vDD
~_ [EH
f% —{/ 1 II b B Uohage detection reset signal 1
=
o Iren LSt
L3 -}—l—s.lg:ﬂg:!:::al-::'; e INTLVE interrups raquast signal
= Grcul
e
53 rr
%5 l_\\
:_::E ._I/ | j ] e delection el signal 2
e
@3 [t e v
=] E-":"‘I“:‘:"-‘II11-:‘.|-F .:.rlf.ﬁ
. =
EERRAL P = FEF
EEEEEE = EEE
HEEEEE EEEE
| wDCR1 | | VOCR2 |
nternal bus [I'
5.6
5.3.2
1 2
1
(g)giﬁé) 7 6 5 4 3 2 1 0
VD2F VD2SF VD2LVL VD1F VD1SF VD1LVL
/ R/IW R R/IW R/IW R RIW
0 0 0 0 0 0 0 0
2
VD2F 0 |o: vDD O VD2F 00
(VDD <VD2LVL ) 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
VD2ZLVL 2 10 | 2.35V +/-0.10V
11 | 2.00V +/-0.10 V

Pageé 51/




iIMQ Technology Inc.

No. TDDS01M6811-CN Name MQ6811 Version V1.4
VD1F ! C
0 |o: vDD O VD1F 00
(VDD <VDI1LVL 1 | 1:VDD<VDILVL | .
1 0o |o: vDD O
VD1SF (VDD VDILVL 1 | 1: VDD < VD1LVL
00 | 4.50V +/-0.20 V
01 | 4.20V +/-0.20V
VDI1LVL 1 10 | 3.70V +/-0.20V
11 | 3.15V +/-0.20 V
VDCR1
VD2F  VDIF
VD2F  VDIF ¢
2
VDCR2
(OXOFC?7) ’ 6 > ® 2 ; °
_ _ i VD2MOD | VD2EN | VDIMOD | VDIEN
/ R R R R/W RIW R/W RIW
0 0 0 0 0
o: (INTLVD)
VD2MOD 2
1: 2
0:
VD2EN 2
1:
o: (INTLVD)
VD1MOD 1
1:
0:
VD1EN 1
1:
7 VDCRZ2
2 VDCR2 7 6 "00
5.3.3
(VDXLVL,x=1, 2) / (vDD)
VDXxLVL
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5331 /
VDCR2<VDxEN> "1" VDCR2<VDxEN> "0"
VDCR2<VDXEN> "o"
(VDD) VDXL VL VDCR2<VDXxEN> " 1 0
5.3.3.2
VDCR2<VDxMOD> "0" (INTLVD)
VDCR2<VDxMOD> "1"
(@ (INTLVD) (VDCR2<VDXxMOD>= "0")
VDCR2<VDxEN> "1" (vDD) VDxLVL
(INTLVD)
1 (VDD) (VDxLVL)
(INTLVD) (VDD)
(INTLVD)
2 0 0 (VDD) VDxLVL (INTLVD)
BT 0 0 (INTLVD)
KW
VOD level : i E E
Detection voltige lovel ~===ssscccscashosccscnccfocncnnnncs Keonranand % ----------------------
: | /' N\
- +  (Notet) 1 (Notel)
VDCR2VDAEN> : ! I : i /
INTLVD interruptrequest signal i ; [-I [ i
5.7 (INTLVD)
(b) (VDCR2<VDXxMOD>="1")
VDCR2<VDxEN> "1" (vDD) VDXxLVL
VDCR1 VDCR2 (vDD)

VDxLVL
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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<VDxSF>
VDCR2<VDXEN> 6 1 6 (vDD) VDxLVL
VDCR1<VDxF> 616 (VDD)
VDxLVL VDCR1<VDxF> 606
VDCR1<VDxF> 616 VDCR2<VDxEN> 6 0 &/DCR1<VDxF>
VDCR1<VDxF> 6 0 6 VDCRI1<VDxF> 606
VDCR2<VDXEN> 6 1 6 (vDD) VDxLVL
VDCR1<VDxSF> 616 (vDD) VDxLVL
VDCR1<VDxSF> 606
VDCR1<VDxF> VDCR1<VDxSF>
1 0 0 (VDD) VDXL VL
2 (VDxSF) (VDxF) 2ffegek( )
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Name MQ6811

Version V1.4

VDD level

Detection voltage level

VDCR2 <VD1EN>

VDCR1 <VD1F>

Write Or to VDCR1 <VD1F> -\
i i 1 Y
!

VDCR1 <VD1SF> . ‘ | |
I | I !
k\ The flag is not set because VDCR2 <VD1EN>is| O .
5.9
5.34
5.3.4.1 (INTLVD)
(INTLVD)
1. 6060
2. VDCR1<VDxXLVL> (x=1,2)
3. VDCR2<VDxMOD> 6 0 6 (INTLVD)
4. VDCR2<VDXEN> 6 1 6
5. 5us
6. VDCR1<VDxSF> 606
7. 600 016
VDILVL (VDD)
(INTLVD)
1. 6060
2. VDCR2<VDxXEN> 6 0 6
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5.34.2

1. 606
2. VDCR1<VDXxLVL> x=1,2)
3. VDCR2<VDxMOD> 6 0 6 (INTLVD)
4, VDCR2<VDXEN> 6 1 6
5. 5us
6. VDCR1<VDxSF> 606
7. VDCR1<VDxF> 6 0 6
8. VDCR2<VDxMOD> 6 1 6

1 VDCR1 VDCR2

VDCR2<VDXEN> 6 0 6 (VDD) VDXL VL

2 (VDD) VDXL VL
1. 606
2. VDCR2<VDxMOD> 6 0 6 (INTLVD)
3. VDCR2<VDXEN> 6 0 6
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6.
6.1
(clock generator) (clock gear) (timing generator)
(warm up counter)
—> Warm up counter INTWUC interrupt
4 A XTEN
P STOP
| : SYSCR2
|
|
| - )
| Internal high frequency RC circuit : fosc (i'/—AKﬂgﬁir) chCk; Timing generator ] Og:;ﬁ:;?zi:zgge
: |
| |
| ' CGCR<FCGCKSEL>
| | \ A 4 vy
| | System clock
| |
| |
| Internal low frequency RC circuit : fs
: |
| : Oscillation / stop control
| | -4
L .
6.1
6.2
1(SYSCR1) 2(SYSCR?2)
(WUCCR) (WUCDR) (CGCR)
1
SYSCR1
(OXOFDC) 7 6 5 4 3 2 1 0
STOP RELM OUTEN DVICK
/ R/W R/W R/W R/W R R R R
0 0 0 0 0 0-
0: CPU
STOP
1: CPU ( )
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0: (
RELM
1: (
0:
OUTEN
1:
0: fcgek/2?
bvocK o 1: fs/4
1 fosc (Hz) fegck (Hz) fs (Hz)
2 SYSCR1 3 0 600
3 SYSCRI<OUTEN>6 0 6 o000
2 ( LDW) 2
SYSCK1<DV9CK>06 1 0
12 1 SYSCR1<DVI9CK> 9 fs/4
2
SYSCR2
(OXOFDD) 7 6 5 4 3 2 0
OSCEN - XTEN SYSCK IDLE TGHALT -
/ R/W - R/W R/W R/W R/W R
1 - 0 0 0 0 0
0:
OSCEN (fosc)
0:
XTEN (fs)
1
0: fcgek ( 1/2 1/2 )
SYSCK
1 fsl4 ( 1/2 1 )
CPU WDT 0:CPU WDT
IDLE
( 12 1) 1:CPU WDT ( 1/2
0: TG
TG
TGHALT 1 TBT TG 0 0
( 0 o )
)
1 fosc (Hz) fegck (Hz) fs (Hz)
2 WDT (watchdog timer) TG (timing generator)
3 SYSCR2<IDLE>SYSCR2<TGHALT>6 1 0
4 2 ( LDW) 2
5 1/2 1 SYSCR2<IDLE> o000
6 o 0 SYER2<TGHALT> o000
7 ‘) ()
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WUCCR
(OXOFCD) 7 6 5 4 3 2 1 0
WUCRST WUCDIV WUCSEL
/ w RIW RIW
0 0 0 0 1 1 0 0
0: -
WUCRST / 1
00:
01: 12
WUCDIV
10: 122
11 /128
00: (fosc)
01:
WUCSEL
10: (fs)
11:
1 fosc (Hz) fegck (Hz) fs (Hz)
2 WUCCR<WUCRST> 6006 6106
3 WUCCR 7 4 " 006
4 WUCCR WUCDR
WUCDR
(OXOFCE) 7 6 5 4 3 2 1 0
WUCDR
/ R/IW
0 ‘ 1 ‘ 1 0 ‘ 0 ‘ 1 1 ’ 0
WUCDR
WUCDR 0x00
CGCR
(OXOFCF) 7 6 5 4 3 2 1 0
FCGCKSEL
/ RIW
0 0 0 0 0 0 0 0
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00: fcgek = fosc/4
01: fcgek = fosc/2

FCGCKSEL
10: fcgek = fosc
11:
1 fosc (Hz) fegck (Hz)
2 CGCR<FCTCKSEL>
3 CGCR 7 2 606
6.3
6.3.1
CPU
MQ6811 RC (8MHz) RC (24KHz)
CPU SYSCRZXTEN>= 0 0 8YSCRZSYSCK= 016
SYSCR2<SYSCK>
6.1 64. 3.2 6
6.3.2
(fosc) (fcgck) TG
CGCR <FCGCKSEL>
CGCR <FCGCKSEL> fcgeck 2
CGCR<FCGCKSEL> fcgck
fcgek fosc 1/4
CGCR<FCGCKSEL>
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»| Machine cyde counter
A
Prescale Diweichar = - Dividhear
G ook bk w11 [2[3]a]s[a[T]0]=a ¥ [0 DEEEEEE G
]
’—:Llll:lmﬂ!r
A quarter of the basic clock
fur the low-rsquency dock
3 ¥ F Y Y Y¥YYYYY Y Y Y ¥ Y Y YV YN YW
Timar countar, trma basa fimar and othar paripharal drauis
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
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CGCR <FCGCKSEL> fcgek
00 fosc/ 4
01 fosc/ 2
10 fosc
11
6.1 fcgek
6.3.3
fcgck fs 1/4 CPU
1. fm
2. (TBT)

BYECRZ<EYECK=>
EYSCRI1<DNVICK=>

tlain sysbem clock generator

Wan =pstem dock
Fn
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6.3.3.2
fcgck
SYSCR1<DV9CK> SYSCR2<SYSCK> "0" 8 9
SYSCR1<DV9CK> SYSCR2<SYSCK> "1" 9 fs/4
SYSCR2<SYSCK> "1" 1 8
606
6.3.3.3
) o
i87 11 : 10 13
10 1 10 13 13
6.4
WUCCR | | SYSCR2 | | SYSCR1

WUCSEL |WuCDIv WUCRET XTEN| OSCEN
3 3 STOP
 J Yy ¥

— INTWUC interrupt request
— Enable CPU operation

Warm-up counter

controller
5 ¥ Enable/disable counting up
Intemal high-frequency — g |a ¥ B
clock (fosc)
Z>1]2 D 4
Intemal low-frequency —3|B cz {1]2]3]4]s]6]7]8]a]10][11]12][13[14]
clock (fs) H 1
5 :
> A !
i
1
i
1,2,3,4,5,6,7,8
WUCDR
6.4
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fosc fs
3 14
6.4.1 o
6.4.1.1
CPU
WUCCR<WUCSEL>"0" WUCCR<WUCDIV> "11" fc
fosc 14
8 WUCDR
WUCDR 102 (10 ) 102x2%/fc
6.4.1.2
WUCCR<WUCSEL> fc
fs WUCCR<WUCDIV>
WUCDR
14
8 WUCDR

Pageé 63/ 201




iIMQ Technology Inc.

No. TDDS01:M6811-CN Name MQ6811 Version V1.4
mgi:'?cstrs”tw:r:nggsﬁ:ide|t1hfhe WUCCR WUGCR Counter input Warm-up time
STOP mode was activated <WUCSEL» <WUCDIV> clock
00 fosc 25 | fosc to 265 = 28 [ fosc
01 fosc [ 2 27 [ fosc to 2656 = 27 [ fosc
fosc Don‘t Care
10 fosc [ 22 2% | fosc to 265 = 28 [ fosc
11 fosc [ 2% 2% | fosc to 265 = 28 [ fosc
00 fs 28/ fsto 265 = 28 [ fs
01 fs/2 2 (fsto 265 = 27 [ fs
fs Don't Care

10 fs /22 28/ fsto 266 = 28 [ fs
1 fs /22 29/ fsto 266 = 28 [ fs

1

2

6.4.2 o
1 2 1
2 WUCCR<WUCSEL> WUCCR<WUCDIV>
14
WUCDR SYSCR2<OSCEN>SYSCR2<XTEN>"1"
14 8 WUCDR
INTWUC
WUCCRWUCRST> "1" WUCCR
<WUCRST> "0 WUCCR<WUCRST> "1 SYSCR2<OSCEN> SYSCR2<XTEN>
SYSCR2<OSCEN>SYSCR2<XTEN> "o
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WUCCR WUCCR | Counter input Warm-up time
<WUCSEL> | <WUCDIV= clock

0o fosc 28 [ fosc to 255 x 2° | fosc

a0 01 fosc /2 27 [ fosc to 255 x 27 [ fosc
1C1 fosc (22 2% [ fosc to 255 x 28 [ fosc
1" fosc/2® 2¢ [ fosc to 265 x 2° [ fosc
0o fs 2 fsto 286 x 28/ fs

10 01 fs /2 27 fsto 2865 x 27/ fs
10 fs 1 22 2 lfsto266x 2%/ fs
1 fs /28 2 fsto266x 2%/ fs

1 SYSCR2<OSCEN>SYSCR<PEN> 6 06 610

610

SYSCR2<OSCEN>SYSCR2<XTEN>6 1 6
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7.
MQ6811 17 MQ6811 3
(Interrupt Latches, IL)
IL 016 CPU
IMF EF
6.1
/ Reset - OXFFFE 1
INTSWI - OXFFFC 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<IL9> OXFFEC 7
INTADC IMF AND EIRH<EF10>=1 ILH<IL10> OXFFEA 8
INTRTC IMF AND EIRH<EF11>=1 ILH<IL11> OXFFEB 9
INTTCOO IMF AND EIRH<EF12>=1 ILH<IL12> OXFFE6 10
INTTCO1 IMF AND EIRH<EF13>=1 ILH<IL13> OXFFE4 11
INTTCAO IMF AND EIRH<EF14>=1 ILH<IL14> OXFFE2 12

INT2 IMF AND EIRE<EF18>=1 ILE<IL18> OxFFDA 13

INT3 IMF AND EIRE<EF19>=1 ILE<IL19> OXFFD8 14
INTRXD1 IMF AND EIRE<EF22>=1 ILE<IL22> OXFFD2 15
INTTXD1 IMF AND EIRE<EF23>=1 ILE<IL23> OXFFDO 16
INTTCO2 IMF AND EIRD<EF24>=1 ILD<IL24> OXFFCE 17
INTTCO3 IMF AND EIRD<EF25>=1 ILD<IL25> OXFFCC 18

7.1
1 INTWDT WDTCR<WDTOUT> 6 0 6 "10.1
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Automalically Clearad by ISR
Manually Set or Cleared by Software

i

INTWUC Interrupd
Request Flag IMF

Automatically Disabled when interrupt
event is serviced Enabled manually or
aufomatically with RETI instruction

‘

IMTTET Intarrupt
Request Flag IMF

L i

INTYLTD Irterrupt
Request Flag IMF

INTADC Interrupt
Request Flag IMF

IMTRTC Intarmupd
Request Flag IMF

TCO0 Interrupt
Request Flag IMF

TCO01 Intarrupt
Request Flag IMF

TCAD Interrupt
Request Flag IMF

Extamal Intermupd 2

Imterrupt Request Flag IMF

Extamal Intermupd 3

Imterrupt Request Flag IMF

RXD1 Intarrupt
Request Flag IMF

TXDA Interrupt
Requesl Flag IMF

TCO2 Intarrupt
Request Flag IMF

TCO3 Intarrupt
Request Flag IMF

Priarity
F2 L4
l[E A I 7 »  Hgh »
EFS_¥ [ - N
[EF-‘J_i)ir L ‘ﬂf - -
I " :
EHJQ,# LA ,)I'
EFLY [ A
| > ¥
EFiZs Fuz A
| :’
EF13 13 Intarrupt
A ! 7 > > nnﬂmg " Intarrupt Requst
EF14 L14 o
EF18 l||_1a E
| -" Ll
EF19 IL19
EFZZ¥ EE -
| Ll L
EFZ23 ||L23 B »
| :’
EFEi)r IL24 ;.1' N
EFE!E/, |IL25- ] o
| > -
Lo
7.1
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7.1 IL25 IL3
Illll CPU lIOIl
non
SFR OxOFEO OxOFE1l OxOFE2 OxFE3 "o"
IL3
6 - -6
616 616
: I IMF " 06 DI e
) IMF " 16 IMF " 00 IMF 6106
I
7.2 EIR
EIR ( )
EIR
EIR IMF EF SFR 0x003A 0x003B
0x003C  0x003D /I ( 6 - -6 )
7.3 IMF
IMF IMF 606 IMF
616 EF
IMF 606
IMF [RETIJ/[RETN]
IMF EIRL 0o( SFR 0x003A) IMF [El] [DI]
IMF 606
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7.4 EF25 EF4
616
606
606 616
EF IMF " 06 DI( ) EF(  El
) IMF " 16 IMF " 06 EF
IMF 616
ILL
ILL
(OXOFED) 7 6 5 4 3 2 1 0
IL5 IL4 IL3 -
/ R R R/IW R/IW R R R R
0 0 0 0 0 0 0 0
INTTBT INTWUC INTWDT -
ILH
ILH
(OXOFE1) 7 6 5 4 3 2 1 0
1L14 IL13 IL12 IL11 IL10 IL9
/ 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 IL19 IL18 -
/ R/W R/W R R R/W R/W R R
0 0 0 0 0 0 0
INTTXD1 | INTRXD1 INT3 INT2 -
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ILD
ILD
(OXOFES3) 7 6 5 4 3 2 1 0
IL25 IL24
/ R R R R R R R/W R/W
0 0 0 0 0 0 0 0
INTTCO3 INTTCO2
0
IL25 IL4 (2 3
1
( "106)
0
IL3 1
1 IL3
2 I IMF " 06 DI ) e I
) IMF " 10 IMF “00 IL
IMF 0106
3 6 - -6 I
ILL 0o 2 606 606
EIRL
EIRL
(OX003A) 7 6 5 4 3 2 1 0
EF5 EF4 - IMF
/ R R R/W R/W R R R R/W
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 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
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EIRE
EIRE
(0X003C) 7 6 5 4 3 2 1 0
EF23 EF22 - - EF19 EF18 -
/ RIW RIW R R RIW RIW R R
0 0 0 0 0 0 0
INTTXD1 | INTRXD1 - - INT3 INT2 -
EIRD
EIRD
(0x003D) 7 6 5 4 3 2 1 0
EF%5 EF2
/ R R R R R R RIW RIW
0 0 0 0 0
INTTCO3 | INTTCO2
0:
EF25 EF4
( ) 1:
0:
IMF
1
1 IMF EF15 EF4 616
2 EF IMF " 06 D ) EF( EI
) IMF " 16 IMF " 06 EF
IMF 6106
3 EIRL 3 1 606 606
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7.5

7.5.1

— Rising edge

MQ6811

detection circuit

INTi pin D—) Moise cancelle

= getoction crcut
fogok—p{ 1 [2[ 3 ]4]

r

Falling edge

Y

INTI interrupt

detection circuit

fs—‘?‘T
Z

ABCD

S

Both edge

Y

detection circuit

| EINTCRI

7.2

Page 72/
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7.5.2
3
POFFCR3
(OXOF77) 7 6 5 4 3 2 1 0
INT3EN INT2EN
/ R R R R R/W R/W R R
0 0 0 0 0 0
0
INT3EN INT3 1
0
INT2EN INT2 1
1 INTXEN(x=2 3) INTXEN
ol1o
2 INTXEN INTXEN o000
1/2 12 1/2 1 12/fs
172 1 172 172 2/fegck+3/fspl
3 POFFCR3 7 4 1 0 606
2
EINTCR2
(OXOFD9) 7 6 5 4 3 2 1 0
INT2LVL INT2ES INT2NC
/ R R RIW RIW
0 0 0
oL6
INT2LVL
OH6
00:
1:
INT2ES 0
10:
11:
1/2 1/2 1/2 1
2 00: fcgck [Hz] 00: fs/4 [Hz]
INT2NC 01: kegek / 22[Hz] 01: fs/4 [Hz]
10: kegek / 23[Hz] 10: fs/4 [Hz]
11: kegek / 24[Hz] 11: fs/4 [Hz]
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3
EINTCR3
(OXOFDA) 7 6 5 4 3 2 1 0
- - - INT3LVL INT3ES INT3NC
/ R R R R R/W R/W
0 0 0 0 0 0
3 oLO
INT3LVL
OHO
00:
3 01:
INT3ES
10:
11:
1/2 1/2 1/2 1
3 00: fcgek [Hz] 00: fs/4 [Hz]
INT3NC 01: kegek / 22[Hz] 01: fs/4 [Hz]
10: kegek / 23[Hz] 10: fs/4 [Hz]
11: kegek / 24[Hz] 11: fs/4 [Hz]
1 fegek: fs:
2 600
12 12 172 1 12/fs
172 1 172 172 2/fegck+3/fspl
3 EINTCR EINTCR3 EINTCRx o000
172 12 172 1 12/fs
1/2 1 1/2 12 2/fcgck+3/fspl
4 EINTCRx<INTxLVL>
5 EINTCRZ2 EINTCRS3 7 5 000
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7.5.3
2 3
1/2 1/2 1/2 1
IMF=1
INT2 INT2 EF18=1 2/fspl: 4/fs:
2/fspl  3/fspl+1/fcgck 4/fs  8lfs
INT3 INT3 IMF=1 ,/ 3 3/fspl+1/fcgek: 8/fs:
EF19=1 OHO
7.2
fegek: fs: fspl:
753.1
POFFCR3 POFFCR3<INTXEN>
lloll
POFFCR3<INTXEN>"1"
POFFCR3<INTXEN> "0"
( ) POFFCR3<INTXEN> "1"
INTXEN INTXEN 000
12 12 12 1 12/fs
172 1 12 12 2ffcgck+3/fspl
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7.5.3.2 2 3

2 3 INT2 INT3

@)
EINTCRx <INTXES> 2 3

EINTCRx <NTXES>

00

01

10

11

7.3

(b)
EINTCRX<INTXLVL>
6 6 EINTCRX<INTXLVL>

INT3 pin NS —
Signal that has passed through |

the noise canceller
Interrupt request signal I
(detected at the falling edge)
INT3LVL |

Interrupt request signal I I
(detected at the rising edge)

Nt ———— |

Interrupt request signal 1 N |
(detected at both edges)

wavg, ———— [ L — 1

Interrupt request signal

(level detection)

NTalvL, ——

7.4 EINTCRX<INTXLVL> (x 93
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(©
1/2 1/2 fcgck EINTCRX<INTXNC>

EINTCRx <NTXES>
00 fcgek
01 fcgek/22
10 fcgek/28
11 fcgck/24
7.4

L2 2 A A AR A 2 2 2 A A
INT3 pin | [sera ] §||I“°‘s°||§ :

Signal after noise removal ___ : : I

75 (x=3)
1/2 fs/4
0 0
1/2 1/2 1/2 1
1
EINTCRx<INTXNC>
2 oLO
600
3 600
12 12 12 1 12/fs
172 1 12 172
2/fcgck+3/fspl
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8. 1/0

MQ6811 5 110 ( 8 1/0 )
/
PortP1 P10 1 /
P46
PortP4 3 /
P41 P40
P76 P75 /
PortP7 4 /
P72 P70
PortP8 P81 1 / /
Port P9 P91 P90 2 / UART /
8.1 1/0
P40 P75 pin7 P41 P76 pin6; P46 P70 pin5
| Fetch cycle Fetch cycle Read cycle |
I e

System clock

Instruction
execution cycle

Internal read
signal
Data input

System clock

Instruction
execution cycle

Internal write
signal

Data input

o

Example: LD A, (x)! |

Fetch cycle

[

(a) Input Timing

Write cycle

>

N S N S S

Fetch cycle

I;ixarnple: LD (x), A

(b) Output Timing

8.1 /
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8.1 /

I/0
(chattering) I/O
I/0

8.1 1/0

110 X
PxDR
PxDR

PxPRD

PxPRD
PxCR
PxFC

PxPU

PxPD
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I/0
PXCR PXFC
P10 0
Port P1 P10 1 (1)
P10 *
0 *
1 0
P46
Port P4 KWI6 * * KWUCR1
P41 P40
KWI1 KWIO * * KWUCRO
AIN6 AIN1 AINO 0 1
P76 P75 0 *
P72 P70 1 0
P76 INT3 0
P75 INT2 0
Port P7
TCAO 0 *
P72
PPGAOB 1 1
TCO0 0 *
P70
PPG00/PWMO0B 1 1
O *
1 0
PortP8 P81
TCO3 0 *
PPGO03/PWMO03B 1 1
O *
P91 P90
1 0
RXD1 0 0 UATCNG <UAT110>="0"
PortP9 P91
TXD1 1 1 UATCNG <UAT1l0>="1"
TXD1 1 1 UATCNG <UAT1l0>="0"
P90
RXD1 0 0 UATCNG <UAT1l0>="1"
8.2 1/0
P10 P10 Vo 65. 1 é
2 616 616006 "06*0 1 0 / " "
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8.3 I/0
831 P1 (P10)
P1 1 10O (P10)
P1 VDD VSS
P10 /0 P10 65. 1
P10
RESETB
83 P1
P1
P1DR 7 6 5 4 3 0
(0x0001)
P10
/ R R R RIW
0 0 0 0
0
1
P1
PICR 7 6 5 4 3 0
(0XOF1B)
P1CRO
/ R R R R R RIW
0 0 0 0 0
0 ( )
1 ( )
P1
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P1PU 7 6 5 4 3 0
(OXOF28)
P1PUO
/ R R R R R RIW
0 0 0 0 0
0
1
'"16
P1
P1PD 7 6 5 4 3 0
(0x0F01)
P1PDO
/ R R R RIW
0 0 0 0 0 0
0
1
16
PIPUO PIPDO 010
P1
P1PRD 7 6 5 4 3 0
(OX000E)
P1PRDO
/ R R R R R R/W
0 0 0
"06
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8.3.2 P4 (P463 P41 P40)
P4 3 10 AD
P4 VDD VSS
P46 P41 P40
AING AIN1 AINO
KWI6 Kwi1 KWIO
84 P4
P4
P4DR 7 6 5 4 1 0
(0x0004)
P46 P41 P40
/ R RIW R R RIW RIW
0 0 0 0
0
1
P4
PACR 7 6 5 4 1 0
(OXOF1E)
P4CR6 PACR1 PACRO
/ R RIW RIW R/W
0 0 0 0
( )
0
‘ AINSG (1) ‘ ‘ ‘ ‘ ‘ AIN1 (1) ‘ AINO (1)

( )
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P4
P4FC 7 6 5 4 3 2 1 0
(0xOF38)
P4FC6 P4FC1 P4FCO
/ R RIW R R R R RIW RIW
0 0 0 0 0 0 0 0
0
1 - AING (1) AINL () | AINO ()
P4
P4PU 7 6 5 4 3 2 1 0
(0xOF2B)
P4PU6 P4PU1 P4PUO
/ R RIW R R R RIW RIW
0 0 0 0 0
0
L KWwii ( P4FCi P46RIZ60")
616
P4
P4PD 7 6 5 4 3 2 1 0
(OXOF04)
P4PD1 P4PDO
/ R R R R RIW RIW
0 0 0 0 0
0
1 "16
P4PUx  P4PDx 616 (x=6 1 0
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P4
P4PRD 6 5 4 3 2 1 0
(0x0011)
P4PRD6 P4PRD1 | P4PRDO
/ R R R R R R R
606
. , P4PRDi
PA4ACRI P4FCi
0 0
0 1 1 006
1 0 1 606
8.5 P4PRD
1 *0 1
2 =610
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8.3.3 P7 (P76, P75, P72P70)
P7 4 1/O
/
P7 VDD VSS
P76 P75 P72 P70
PPGO00B
INT3 INT2 P_FF’SQSB PWMOOB
TCo1l
8.6 P7
P7
P7DR 7 6 5 4 3 2 0
(0x0007)
P76 P75 P72 P70
/ R RIW RIW R RIW RIW
0 0 0 0 0
0
1
P7
P7CR 7 6 5 4 3 2 0
(0x0F21)
P7CR6 P7CR5 P7CR2 P7CRO
/ R RIW RIW R RIW RIW
0 0 0 0
0: ( )
| NT3 ) | mNT2() | | TACO() | | Tcoo ()
L ( )
| pros 0 s

6 00
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P7
P7FC 7 6 5 2 1 0
(0xOF3B)
P7FC2 P7FCO
/ R R R RIW R RIW
0 0 0 0 0 0
0
PPGOOB (O}
1 PPGAOB (O PWMOOB (O]
P7
P7PU 7 6 5 2 1 0
(0xOF2E)
P7PU6 P7PU5 P7PU2 P7PUO
/ R RIW RIW RIW R RIW
0 0 0 0 0 0
0
1 "16
P7
P7PD 7 6 5 2 1 0
(OXOF07)
P7PD6 P7PD5 P7PD2 P7PDO
/ R R RIW RIW R RIW
0 0 0 0 0 0
0
1 "16
P7PUx P7PDx 616 x=6 5 2 0
P7
P7PRD 7 6 5 2 1 0
(0x0014)
P7PRD6 | P7PRD5 P7PRD2 P7PRDO
/ R R R R R R
0 * * * 0 *
606
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834 P8  (P8)

8 1 10 /
P8 VDD VSS
P81
PPGO03B
PWMO03B
TCO03
8.7 P8
P8
P8DR 7 6 5 4 3 2 1 0
(0x0008)
P81
/ R R R R R R R/W R
0 0 0 0 0
0
1
P8
PBCR 7 6 5 4 3 2 1 0
(0XOF22)
P8CR1
/ R R R R R R R/W R
0 0 0 0 0 0 0 0
o ( )
| | | | | R
( )
1 PPGO3B (O)
PWMO3 (O)
"/ 0 000
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P8
P8FC 6 5 4 3 2 1 0
(0xOF3C)
P8FC1
/ R R R R R RIW
0 0 0 0 0 0
0
1 PPGO03B (O)
PWMO3 (O)
P8
P8PU 6 5 4 3 2 1 0
(OXOF2F)
P8PU1
/ R R R R R RIW R
0 0 0 0 0 0
0
1 16
P8
P8PD 6 5 4 3 2 1 0
(OXOF08)
P8PD1
/ R R RIW R
0 0
0
1 16
P8PUx PSPDx 616 (x=01)
P8
P8PRD 6 5 4 3 2 1 0
(0x0015)
P8PRD1
/ R R R R
* 0
6006
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8.35 P9 (P91 P90)
P9 2 10 UART
P9 VDD VSS
Po1 P90
RXD1 TXD1
TXD1 RXD1
8.8 P9
P9
PODR 7 6 5 4 3 2 1 0
(0x0009)
Po1 P90
/ R R R R R RIW RIW
0 0 0 0 0 0
0
1
P9
PICR 7 6 5 4 3 2 1 0
(0X0F23)
POCR1 POCRO
/ R R R R R RIW RIW
0 0 0 0 0 0
0 ( )
RXD1 () | RXD1(l)
L ( )
TXD1 (O) | TXD1 (O)
"6 606 UART TX/RX UART
(UATCNG)
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P9
POFC 7 5 4 3 1 0
(0xOF3D)
POFC1 | P9FCO
/ R R R R RIW RIW
0 0 0 0 0 0
0
TXD1 (0) | TXD1(0)
P9
PPU 7 5 4 3 1 0
(0XOF30)
POPUL | P9OPUO
/ R R RIW RIW
0 0 0 0 0 0
0
1 16
P9
POPD 7 5 4 3 1 0
(OXOF09)
POPD1 | P9YPDO
/ R R R R RIW RIW
0 0 0 0
0
1 16
PI9PUX PIPDx 616 x=0 1)
P9
POPRD 7 5 4 3 1 0
(0x0016)
POPRDL | POPRDO
/ R R R R R R
0 0 * *
606
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UART
UATCNG 7 6 5 4 3 1 0
(OX0E57)
UAT1IO
/ R R RIW R
0 0 0 0
0 P90 TXD;
P91 RXD
1 P90 RXD
P91 TXD
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9. 10 AD
MQ6811 10 SAR AD 3 (AINO AIN1 AING6) 1 1/4
VDD
9.1 AD
MQ6811 10 AD 9.1 AD ADCCR1 ADCCR2
ADCDRL ADCDRH DAC (sample-hold)
| ADCVRF |
eference voltage
2v selector
Us DA converter
VREF
vDD — b =
111l 1 ves
.5. }- -f Capacitor Bank }-
Reference [}
VDD O—rsut selecior S_ample-hoid voltage
AIN0 o—0 FE e ,
AINL O] Y +— Wy e
| | | i
| (LN
P o, e e I
AING O— \ /
YaVDD — 9 Analog
12 compartor Successive
/T/‘TI_S EN — approximation cuulj;‘; -
A A ( Control Circuit I -
4 [ Ve OGS -
SAIN AREN 8 12 12 218 . P
] AMD ACK ¥ ¥ Y Y
[ ADCCR1 | ADCCR2 ] | ADCORL | | ADCDRH |

9.1 10 AD
AD 1o o8 |/ ©®
9.2 AD
AD 4
1. ADC 1 (ADCCR1)

Pageé 93/ 201




iIMQ Technology Inc.

No.

TDDS01:M6811-CN
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ADCCR1
AD
2. ADC 2 (ADCCR2)
ADCCR2 AD

3. ADC (ADCVRF)
ADCVRF ADC

4. AD (ADCDRH ADCDRL)
ADCDRH ADCDRL AD

ADC 1

AD

AD

ADCCR1
(0x0034)

ADRS AMD AINEN

SAIN

/ R/W R/W R/W R/W

RIW

RIW

RIW

R/W

ADRS | AD 1- AD

00:
01:
10:
11:

AMD | AD

AD

AD

0:
1

AINEN

SAIN
1010:

1011:
1100:

0000: AINO
0001: AIN1
0110: AIN6
1001: 1/4 VDD

1 (ADCCR2<ADBF>=0610J ADCCRI

SAIN
AINEN 0"

AD AMD ( ADC AMD

AD ADRS "1"
AINEN 0"
/4%

ADRS AMD  AINEN
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ADRS AMD  AINEN
5 ADRS 600 ( 0")
ADC 2
(&%55;2) 7 6 5 4 3 2 1 0
EOCF ADBF - - - ACK
/ R R R R R R/W R/W R/W
0 0 0 0 0
EOCF | AD o
1:
ADBF | AD (BUSY) 0:AD
1: AD
ACK AD 9.1
1 AD (ADCCR2<ADBF>=480K )
2 ADCCR2 3 600
3 0 EOCF ADBF 000
4 AD ADCDRH EOCF 0" EOCF o000 AD
ADCDRH AD
5 ADCCR2 3 5 0
Frequency (fcgck)
ACK Conversion
setting time 16MHz 8MHz 4MHz 2MHz 1MHz 0.5MHz 0.25MHz
000 32/fcgck - - - 16.0 us 32.0us 64.0 us 128.0 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 16.0 us 32.0us 64.0 us 128.0 us - - -
100 512/fcgck 32.0us 64.0 us 128.0 us - - - -
101 1024/fcgck 64.0 us 128.0 us - - - - -
11* Reserved
9.1 ACK fcgck AD
1 00 AD fegek: (Hz)
2 (VREF) AD :
-VREF=2.7V 55V 12.8>s
fegcek, ACK conversion time conversion time 16us
AD (92 AD ACK )
- ADCCRI1<ADRS> 1" AD
- AD ADCDRL ADCDRH
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ACK Setting
000 001 010 011 100 101
32ifegck B4/fcgck 128ffegek 256/fcgck 512ffegck 1024/fegek
9.2 ACK AD
AD
ADCVRF 7 6 5 4 3 2 1 0
(OXOEE7)
- - - - - VRFSEL
/ R R R R R R/W R/W R/W
0 0 0 0 0 0 0 0
000: ADC =2.0v
001:
010:
: ADC =VDD
VRFSEL | AD oLt
100:
101:
110:
111:
AD ( )
ADCDRL 7 6 5 4 3 2 1 0
(0x0036)
ADO7 ADO6 ADO5 ADO4 ADO3 ADO2 ADO1 ADOO
/ R R R R R R R R
0 0 0 0 0 0 0 0
AD C )
ADCDRH 7 6 5 4 3 2 1 0
(0x0037)
- - - - - - ADO9 ADO8
/ R R R R R R R
0 0 0 0
1 INTADC ADCCR2<EOCF>0 1 © ADCDRL ADCDRH
2 AD ADCDRL ADCDRH AD ADCDRL ADCDRH
INTADC
3 0 ADCDRL ADCDRH o000
4 ADCCR1<AMD> ¢ 0 0 DCDRL ADCDRH 000
5 ADCDRH 2 7 0600
6 AD ADCDRL ADCDRH AD
INTADC
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9.3 AD
MQ6811 10 AD
9.3.1
AD AD
ADCCR<AMD> 6016 ADCCR<ADRS> 0616 AD AD
ADCCR1<ADRS> AD ADCCR2<ADBF> "1 AD
AD ADCCR2<ADBF> "0"
AD AD ADCDRL ADCDRH ADCCR?2
<EOCF> "1 AD (INTADC) AD INTADC
AD ADCDRH ADCCR2<EOCF> 6 0"
AD conversion start AD conversion start
ADCCR1<ADRS>
ADCCR2<ADBF=>

Status of ADCDRL
and ADCDRH

ADCCR2<EQCF=>
INTADC interrupt
request

Read of ADCDRH

Read of ADCDRL

AD

J—H—L

Indeterminate XR&suIlloe first mnversiﬂnx Result of the second conversion

Clearing EOCF based on
the conversion result

| |

Read of conversion result Read of conversion result

| l

Read of conversion result Read of conversion result

9.2

(ADCCR2<ADBF > ADCCRI) AD

ADCCRI1<SAIN>
ADCCRI<AINEN> "0"

ADCCRI<AMD>  (

ADC AMD 00"

ADCCR1<ADRS>"1"
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9.3.2
AD ADCCR1<SAIN> AD
ADCCR1<AMD> 6116 ADCCR1<ADRS>06 1 6 AD AD
ADCCR1<ADRS> AD AD
ADCDRL ADCDRH ADCCR2 <EOCF> "1 AD (INTADC)
( )AD
AD ADCDRL ADDRH AD AD
ADCDRL ADCDRH AD
INTADC ( 9.3 )
AD ADCCR1<AMD> 6006 AD
AD ADCCR2<ADBF> 016 AMD 6 0 0 ADCCR2<ADBF>
606

ADCCR1<AMD= x 117

00"

AD conversion start
ADCCR1<ADRS=>

Conversion : Result of e Resuit of the 3rd Result of he 4th
2nd CoONVErsion COMVESIOn COMVErsion

AD conversion is
¥ suspended.

operation \ \

k.
The conversion result
is not stored.

g}rtaidtlj\schéF?ﬁDRL Indeterminate X Result of the 15t conversion ){ Rex‘n:f;i:d X Rei;'ﬁ:;::g:h
ADCCR2<EOCF> | | [
| . ] E
: R ! ! A read of the )
INTADC interrupt n P |'| |'| b Lo
Read of ADCDRH I I I
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
not generated in the interim  CONversion conversion conversion
between a read of ADCDRL  result result result

and a read of ADCDRH.

9.3

9.3.3 AD AD

ADCCR1<AMD> 6 00 0
AD
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ADCCR1<AMD> "00"

ADCCR2<EOCF> ADCCR2<ADBF> ADCDRL ADCDRH

g
9.4 AD
1. AD 1 (ADCCR1):
- SAIN AD
- AINEN
- AMD AD
2. AD 2 (ADCCR2):
- ACK AD AD
2 9.1
3. AD 1(ADCCR1) AD (ADRS) "1"
AD
4. AD AD 2(ADCCR2) AD EOCF "1" AD
AD ADCDRH ADCDRL INTADC
5. ADCDRH  ADCCR2<EOCF> 6 0" AD ADCDRH
AD EOCF "0" AD
9.5 / o/
/o ADCCR14DRS,AMD,AINEN> ADCCR2<EOCF,ADBF>ADCDRL
ADCDRH "0" AD AD AD
/o AD
AD
AD /ol
9.6 AD
AD 10 9.4
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111...111
111...110
-
L
w ]
2 {11..000
3 : 1LSE = Vgep/1024
o M1
a L
< L
I:]ﬂll..:l:}lﬂ
000...001 .
000...000 8 -
n,'.,_i'Lsa y +'u'R:;,=—ILSB
ANALOG INPUT
9.4 AD ( )
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9.7
9.7.1
AINX (x = 6, 1, 0) VREF VSS
AD
9.7.2 I/0
AINX (x = 6, 1, 0) 110 AIN
( ) AD ¢ )
AD
9.7.3
ADC ADC
MCU AIN ADC ADC
9.5
5Km ( 100m )
Internal resistance: Analog comparator
3 ke (max) AINi 1k {typ)

WT L D W\' ST L
issible si Internal capacitance:
Pemissible signal z
source impedance: 74_7 i € =10pF {typ.) ; |

DA converter

9.5
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10. /

10.1 (WDT)

CPU CPU
10.1.1
":"":"IET: * fi--?i = Sowrce clock 8-bil up counter Vintchdog Smer inlerng? eguestl
el CIEEIEI IR K
j:gl ‘; ::-3—"—:_} g:?é:j:: cankrol Wianchdog Smer resel signal
-
] ? 1 T
-
- f L
53"3 ¥ Y YT Y Y YY
CPLUpenphenal crouits esel s . A—
—_— | Clesar timwe conlrol circuil _'I—_}
! |
L
Disable
controd circuit
‘, »
Dhis-ainiy Condy Chaar code
HIHj & |
Control code B - {: g
decodar ailzh .:__'l -
¥ ZlE3 Y
WDCNT | wocor [ wocTr | wost
10.1
10.1.2
WDCTR WDCDR
WDCNT WDST
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WDCTR
(OXOFD4) 7 6 5 4 3 2 1 0
- - WDTEN WDTW WDTT WDTOUT
/ R R R/W R/W R/W R/W
1 0 1 0 0 1 1 0
0:
WDTEN /
1:
00: 8 8
01: 8 1/4
1/4
8
WDTW 8 10: 8 1/2
1/2
8
11: 8 3/4
34
8
DV9CK=0 DV9CK=1
00: 218/fcgck 211fs 211s
WDTT 8
01: 220/ fcgek 213/fs 213/1s
10: 222/fcgck 215/fs 215/1s
11 224/fcgck 217)ts 217/1s
8 0:
WDTOUT 1
1 fegck [Hz] fs (Hz)
2 WDCTR<WDTEN> 0 1 0 WDCTR<WDTW> WDCTR<WDTT> WDCTR<WDTOUT>
WDCTR<WDTEN> "0" (0xB1) WDCDR
WDCTR<WDTEN> 6 1 6 WDCTR<WDTW> WDCTR<WDTT> WDCTR<WDTOUT>
3 WDCTR 7 6 01d0o
WDCDR
(OXOFD5) 7 6 5 4 3 2 0
WDTCR2
/ W
0 0 0 0 0 0 0
Ox4E:
0xB1: WDCTR<WDTEN> 6 0 6
WDTCR2
8
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8
WDCNT
(OXOFDS) 7 6 5 4 3 2 1 0
WDCNT
/ R
0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 0
WDCNT 8 8
WDST
(OXOFD?) 7 6 5 4 3 2 1 0
WINTST2 | WINTSTL | WDTST
/ R R R R R R R R
0 1 0 1 1 0 0 1
0:
WINTST2 , 1 8
WINTST1 8
1
WDTST

WDST WDST<WINTSTZ> WDST<WINTST1> 0"

2 WDST 7 3
10.1.3
8 8
CPU
8
10.1.3.1 /
WDCTR<WDTEN> 6 1 6 8
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WDCTR<WDTEN> "1

WDCTR<WDTEN> "o" 0xB1

WDCDR 8 "0"
WDCTR<WDTEN> 6 1 © OxB1 WDCDR 8
WDCTR<WDTEN> "1" WDCDR
Wiatchdog timesr souce clock f |_ __- |_ |
3 -
: A { 4|
&0t up counter value 00H ok HH }{ FFH _.-e]l COH
|
WDCTR=WOTEN= _ [ i
r Crearfiow fima l-':
WDLETR=WDOTEN=> _| :
= Crearfiow time =
rierunl request signal N
I
- 1 clock {max. ) - |
|
|

10.2 WDCTR<WDTEN>

8 WDCTR<WDTEN> 8 WDCTR<WDTEN> 010

10.1.3.2 8

WDCTR<WDTW> 8

WDCTR<WDTW> "00" 8
8

WDCTR<WDTW> "00" 8

8

WDCTRWDTOUT>
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&-bit up counter value FEHXDOHXDTHY = = = - = = = BFECO = ==

When WDCTR<WDTW= is "I'T'I".‘_l—-

|
t
|
When WDCTR<=WDTW=is "01 “l“‘_ Chuisiche the dear time _:"’l"" Clear time
|

Chear time

-

When WDCTR<WDTW> is “10" |#———— OQutside the clear ime |

When WDCTR<WDTW=is " |1"| - Loutsida the dear tima
|

Clear time ———1

10.3 WDCTR<WDTW> 8

-l
=|=— Clgar time =]

10.1.3.3 8
WDCTR<WDTT> 8
8 WDCTR<WDTOUT>
( ) /
/ / 8 / /
8
Watchdog timer overflow time [s]
WOTT MORMAL mode SLOW
DVICK =0 DVICK = 1 mode
aa 320 m &2 50 m E2.50m
L] 1311 m Z50.00m JE00m
10 524 3m 1000 1.000
" 2097 4.000 4.000
10.1 ( fegck = 8MHz; fs = 32.768KHz )
:8 WDCTR<WDTEN> 8
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
10.1.34 8
WDCTR<WDTOUT> 8
(a) (WDCTR<WDTOUT> "0")
WDCTR<WDTOUT> "0" 8
IMF
( )
RETN
(b) (WDCTR<WDTOUT> "1")
WDCTR<WDTOUT> "1" 8
10.1.3.5
WDCDR
WDCDR Ox4E 8 60"
WDCTR<WDTEN> "0" WDCDR 0xB1
8 8
8
CPU
10.1.3.6 8
WDCNT 8
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8
10.1.3.7
WDST
WDST<WDTST> "1 WDST<WDTST>
606
8 WDST<WINTST2> "1

WDST<WINTST1>
ne

WDST<WINTST2> WDST<WINTST1>

WDST WDST<WINTST2> WDST<WINBT1> "0" WDST<WINTST2>
WDST<WINTST1> 01606 WDST WDST<WINTST2>

WDST<WINTST1> 616 606

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

| tha B-bit up coublor culside |.|n.|| cioar firl ovarflow of fho 856 up counier
Waichdog timer nterupl request sigral '|I 1 | | |

Y 1 i

It A |

]
Y
—

WDSTCWINTSTI>

WOST=WINTST>=

10.4
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10.2 (TBT)
TBT
INTTBT
10.2.1
E Source clack Falling edge . » IIIQ:I;;Iﬁ:r:q}u:LII
: a detech
fegeki2™ or 3 ey T ——s INTTET
fogckiz 10 or Inlermupd request
fegeki2® —
—
3
TETCK TETEMN
10.5
10.2.2
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
0:
TBTEN /
1/2 1/2 12
DVICK=0 DVICK=1 1/2
000: fegek/222 fs/215 fs/215
001: fegek/ 220 fs/213 fs/213
010: fegek/215 fs/28
TBTCK
: Hz 011: fcgek/ 213 fs/26
100: fcgek/212 fs/25
101: fcgek/211 fs/2*
110: fcgek/210 fs/23
111: fogek/28
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1 fegck [Hz] fs [Hz]
2 TBTCR<TBTEN> 0 0 dIBTCR<TBTCK>
3 TBTCR<TBTEN>0 0 0 TBTCR<TBTCK>
4 1/2 12 SYSCRI<DVI9CK>6 1 6 fs fegck
5 TBTCR 7 4 o000
10.2.3
TBTCR<TBTCK> TBTCR¥BTCK> TBTCR
<TBTEN> 6 0 6 INTTBT
TBTCR<TBTEN>6 1 6 TBTCR<TBTEN>6 0 6
TBTCR<TBTEN> 606
TBTCR<TBTEN>
INTTBT
TBTCR<TBTEN>06 1 6 TBTCR<TBTCK>

Source clock | | |

1 | |
TBTCR<TBTEN> | | |
A | |
|
INTTBT interrupt | n | |
request i -
| 1 1
I

Interrupt period
Time base timer enable

10.6

fcgck fs
TBTCR<TBTEN> 606
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Tinse base bmer intemupt frequency [Hz)

e 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
10.2

( : fcgck=8.0MHz s=32.768kHz)
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10.3 (RTC)
0
10.3.1
RTCCR |
RTCSE |_E l ?EIE':IM > ::Jtélr-;.rnp(:t request
RTCRUN F '-hTZI:-h[Z”.“:- 2"Hs :"-m}z' '-rs}'-rs it
¥
(22 768 ke, ———>] Binary counter |
10.7
10.3.2
2
POFFCR2
(OXOF76) 7 6 5 4 3 2 1 0
RTCEN
/ R R RIW R R R R R
0 0 0 0
RTCEN RTC
RTCCR
(OXOFC8) 7 6 5 4 3 2 1 0
RTCSEL RTCRUN
/ R R R R RIW RIW
0 0 0 0 0 ‘ 0 ‘ 0 0
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No.
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000:215/15(1.000[s]@fs=32768kHz)
001:214/£5(0.500[s]@fs=32768kHz)
010:213/15(0.250[s]@fs=32768kHz)

512 _
RTCSEL 011: 212/ts (125.0[ms]@fs=32.768kHz)
100:211/5(62.50[m | @s=32.768kHz)
101:219/15(31.25[ms] @fs=32.B8kHz)
110: 29/fs(15.62[ms]@s=32.768kHz)
111:28/f5(7.81[ms] @s=32.768kHz)
0:
RTCRUN /
1
1 fs: [Hz]
2 RTCCR<RTCRUN> 0" RTCCR<RTCSEL> RTCCR<RTCRUN>G 1 6
RTCCR<RTCSEL> RTCCR<RTCSEL>
RTCCR<RTCSEL>
3 1) SYSCR2<XTEN> 606 2) 0
RTCCR<RTCSEL> RTCCR<RTCRUN> 0"
10.3.3
10.3.3.1
POFFCR2 POFFCR2<RTCEN>"0"
POFFCR2<RTCEN>"1"
POFFCR2<RTCEN> "o"
POFFCR2<RTCEN>"1"( )
POFFCR2<RTCEN> "0"
10.3.3.2 /
RTCCR<RTCRUN>"1" RTCCR<RTCRUN=>'0"
RTCCR<RTCRUN> "o
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
10.3.3.3
RTCCR<RTCSEL> RTCCR<RTCRUN>6 0 6
RTCCR<RTCSEL> RTCCR<RTCRUN> 1 6 RTCCR<RTCSEL>
RTCCR<RTCSEL>
RTCCR<RTCSEL>
10.34
10.34.1
RTCCR<RTCSEL> RTCCR<RTCRUN>'1" RTCCR
<RTCRUN> "1" RTCCR<RTCSEL>
INTRTC
10.3.4.2
RTCCR<RTCRUN> "0" RTCCR<RTCRUN> "o"
"06
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104 8 (TCO)
MQ6811 4 8 00 01 02 03(TCO)
2 8 1 16
2 8 00 01 8 02 03
104 10.5 (SFR) 00 01
MQ6811 4 8 00 01 02 03(TCO) 00
(TCO0/PWMOOB/PPGO00B) 03 (TC03/PWMO03B/PPG03B)
TOXREG | TOXPWM | TOXMOD TOXXCR
16
() ( ) () ()
00 g TOOREG | TooPwM | ToOMOD
(OXOOZG) (0X0028) (OXOOZA) TO01CR POFFCRO
o1 o TOLIREG | ToiPwMm | Toimop | (0x002C) <TCOO1EN>
(0x0027) (0x0029) (0x002B)
02 g TO2REG | TOo2PWM | TO2MOD
(OxOF88) | (OxOF8A) | (OxOF8C) [ T023CR POFFCRO
03 g TO3REG | To3PwM [ To3moD | (OxOF8E) <TCO023EN>
(0xOF89) | (OxOF8B) | (OXOF8D)
10.3 SFR
PWM PWM
00 TC00 PWMOOB PPGOOB
03 TCO3 PWMO03B PPGO03B
10.4
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Name MQ6811

TDDS01:M6811-CN
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
104.1 8
104.1.1 00
00 00 TOOMOD 2 8 TOOREG
TOOPWM
00
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
TooPWM 8 12 PWM "10.43.3 8 PWM " 10437 12
PWM
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
00
TOOMOD
(0X002A) 7 6 5 4 3 2 1 0
TFFO DBEO TCKO EINO TCMO
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 0 0 0 0 0 0
TFFO FIFO cl)
DBEO o
1:
1/2 1/2
SYSCR1 SYSCR1 V2
<DV9CK>=0 | <DV9CK>=1 !
000: fegek/211 fs/24 fs/24
001: fcgek/ 210 fs/23 fs/23
TCKO 010: fegek/28 fcgek/ 28 -
011: fcgek/ 28 fegek/ 28 -
100: fegek/ 24 fegek/ 24 -
101: fcgek/22 fegek/ 22 -
110: fcgck/2 fcgek/2 -
111: fcgek fcgek fs/22
EINO o
1: (TCO0 )
00: 8 /
TCMo 01: 8 /
10: 8 PWM
11: 8 PPG
1 fegek [Hz] fs [Hz]
TOOMOD TOOMOD
3 8 / TFFO PWMOOB  PPGOOB
4 EINO 010 TCKO
5 TOOICR<TCAS>0 1 0 00 16 TOOMOD
00 PWMOOB  PPGOOB
6 TOOICR<TCAS> 16 TOO01CR<TO1IRUN> TO01CR<TOORUN>
00
10.4.1.2 01
01 01 TO1IMOD 2 8 TO1REG
TO1PWM
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01
(-(I;?((l)ng;); 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
(T(g(lo%‘gg‘;' 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
T01PWM 8 12 PWM "10.43.3 8 PWM " "10.437 12
PWM
01
nglo'\gg; 7 6 5 4 3 2 1 0
TFF1 DBE1 TCK1 EIN1 TCM1
/ RIW R/W RIW RIW RIW R/W R/W RIW
1 1 0 0 0 0 0 0
TFF1 F/F1 o
1
DBE1 0
1
1/2 172 1/2
SYSCR1 <DVICK>=( SYSCR1 <DVICK>= 1
000: fcgek/ 211 fs/24 fs/24
001: fcgek/210 fs/23 fs/23
TCK1 010: fcgek/ 28 fcgek/ 28 -
011: fcgek/ 28 fcgek/ 28 -
100: fegek/ 24 fegek/ 24 -
101: fegek/ 22 fegek/ 22 -
110: fcgek/2 fcgek/2 -
111: fcgek fcgek fs/22
EIN1 o
1: (Tco1 )
TOO1CR <TCAS>="0" TOOLCR <TCA>="1"
8 ) (16 )
oML 00: |8 / 16 /
o1 |8 / 16 /
10: | 8 PWM 12 PWM
11: | 8 PPG 16 PPG
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
1 fegek [Hz] fs [Hz]
2 T0IMOD TOIMOD
3 8 / TFF1 PWMO1B  PPGO1B
4 EINI 6106 TCK1
10.4.1.3 00 01
00 01 POFFCRO 00/01
0
POFFCRO
7 6 5 4 3 2 1 0
(OXOF74)
- TCO023EN | TCOO1EN - - - -
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0:
TCO23EN | TC02 TCO3 .
0:
TCOO1EN | TCOO TCO1 .
00/01
TOO1CR
7 6 5 4 3 2 1 0
(0x002C)
OUTAND | TCAS | TOIRUN | TOORUN
/ R R R RIW RIW RIW RIW
0 0 0 0 0 0 0
0: PWMOOB  PPGOOB 00 PWMO1B
PPG01B 01
OUTAND 00/01
1: PWMO1B PPGO1B 00 01
AND PWMOOB PPGOOB
00
o: 00 01 (8 )
TCAS 00/01
1 00 01(16 )
01 0:
TOIRUN
00/01 (16 ) 1
0:
TOORUN 00 N
1 TOORUN — TOIRUN 606
TOOICR 00 01
2 TOO0ICR 7 4 606
3 OUTAND 616 PWMOIB  PPGOIB PWMOOB  PPGOOB
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PWMOOB  PPGOOB

4 TOIRUN TOORUN 000 OUTAND TCAS TCOIRUN TCOORUN 010
010 OUTAND  TCAS TCOIRUN TCOORUN o0w1o OUTAND
TCAS
105.14
8
TCKO 000 001 010 011 100 101 110 11
fcgek/2' fegek/2'® TCOi
Operation mode or or fegek/28 fegek/28 fegek/24 fegek/22 fegek/2 fegek pin input
fsf2 fsf23
B-bit timer 0 o} 0] o} o] 0 0 o} -
8-t | g it event counter - - - - - - - - 0]
timer
B-bit PWM 0 0 o] 0 0 0 0 -
modes
8-bit PPG 0 o} 0] o} 0 0 o} -
16-bit timer 0 o} 0] 0 0 0 o} -
16-bit 16-bit event counter - - - - - - - - 0]
timer
12-bit PWM 0 o] 0 o} 0
modes
16-bit PPG 0 o} 0] o} 0
10.5 ( 1/2 1/2 )
1 3 -
2 7C01 16
3 fs fs
4 /=0 1 16 =0
TCKO oo 00 010 01 100 10 110 11 TCOi
Operation mode fal24 fa/23 - - - - - fa/22 pin input
8-bit timer (0] (0] - - - - - 0 -
80t 15 it event counter - - - - - - - - 0
timer -
modes B-bit PWM 0 o} - - - 0 -
8-bit PPG 0 o} - - - 0 -
16-bit timar (0] (0] - - - o) -
16-bit | 46 it event counter - - - - - - - - o}
timer ) )
modes 12-bit PWM 0 o} - - - 0 0
16-bit PPG 0 o} - - - - - 0 0
10.6 ( 12 1)
1 3 -
2 7CO01 16
3 =0 1 16 =0
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
10.4.2
00 01 POFFCRO<TCOO01EN>6 0 6
00 01 POFFCRO
<TCOO1lEN> "1" 00 01
POFFCRO<TCO01EN> "0"
POFFCRO<TCOO1EN>"1" ( )
POFFCRO<TCOO0O1EN> "0" 00 01
10.4.3
TCOO TCO1 8 16 (TCO02 TCO3
)
8 4 .8 8 8 PWM
8 PPG
16 4 116 16 12 PWM
16 PPG
104.3.1 8
8 TCOO
TCO1 TCO02 TCO3 ( TCO00 TCO1 TCO2
TCO3 )
(@)
TOOMOD<TCMO> 6 00@0 16 TOO1CR<TCAS> TOOMOD<EINO> 6 0 6
TCOO 8 TOOMOD<TCKO> TOOREG

TOOMOD<DBEO> "1"

TOO1CR<TOORUN> "1"
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TDDS01:M6811-CN

Name MQ6811

Version V1.4

(b)

©

TOO1CR<TOORUN> "1" 8
TOOREG INTTCOO

60x006

TOOMOD<DBEO> TOOREG
TOOMOD<DBEO> 6 1 40"

TOOREG
TOOREG
TOOREG
TOOREG

TOOREG
TOOREG

TOOREG

TOOREG

TOOREG

TOOREG
TOORES

TOOMOD<DBEO>
TOOREG
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TDDS01:M6811-CN

Name MQ6811

Version V1.4

TOD1CR=TOORUMN=

TOOMOD=DBED=

Source clock

Counter

Write to TOOREG

TOOREG

INTTCODO interrupt request {- Reflected by writing to TODOREG ”

TOD1CR<TOORUN=

TOOMOD=DBED=

Source clock

Counter

Write to TDOREG

Double buffer

TODREG

INTTCOD interrupt request

* Timer start

¢TIH"IEI’ stop

Match detection

y

L1
. Refiected by writing to TOOREG

When the double buffer is disabled (TOOMOD<=DBED=="0")

¢ Timer start

f¥
10

Di 1 5 -
.

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)

@s data is written into TOOREG ;
while the timer is stopped "

" an interrupt "

TOOMOD=DBED=

10.9

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
-
INTTCOD intermupt request
10.10 TOOREG
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Name MQ6811

Version V1.4

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
i —=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
106 8
104.3.2 8
8 TCOO0O TCO1 (TCO2 TCO3
) TCOO0 TCO1 TCO02 TCO3 ( TCO00
TCO1 TCO02 TCO03 )
@
TOOREG 8 TOOMOD<TCMO> 600 6
TOOLCR<TCAS>" 0 6 TOOMOD<EINO> " 1 6 TCO0O0 8
TOOMOD<TCKO> TOOREG 8
TOOMOD<DBEO> "1"
TOO1CR<TOORUN> "1" TOOMOD
(b)
TOO1CR<TOORUN> "1" 8 TCOO

TOOREG INTTCOO
60x006

fcgek/22[Hz]( 1/2
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
©
0 1 03.14(c) 6
¢ Timer start ¢T|mer stop
TOD1CR<TOORUN=
TCO0 pin input : :
Counter A2 A3A 4 Ay AmI RO 1 A2 K38, Antpk 0 g1)X2} 0
A Counter clear " A Counter clear
Write to TODREG [| write m [| write n
: Match detection Miaich desection
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)
10.11
10.4.3.3 8 PWM
8 PWM 7 2Xn
PWM 8
TCOO TCO1 TCO02 TCO3 ( TCO00 TCO1
TC02 TCO03 )
@
TOOMOD<TCMO> " 1 06 TOOLCR<TCAS>" 06 TCOO0 8
PWM TOOMOD<EINO> "0" TOOMOD<TCKO>
TOOMOD<EINO> " 1 6 PWM TOOPWM
TOOMOD<DBEO> "1"
TOO1CR<TOORUN> "1" PWM TOOMOD

8 PWM TOOPWM
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00
TOOPWM
(0x0028) 7 6 5 4 3 2 1 0
PWMDUTY PWMAD
/ R/W R/W R/W RIW R/W R/W R/W 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 "
2xn (n=1 2 3¢&) 2xn PWMDUTY+1
PWMAD 606
TOOMOD<TFFO> PWMO00OB TOOMOD<TFFO> "0" PWMO0OOB
TOOMOD<TFFO> "1" PWMO00B
PWMOOB PWMO0O0B
TOOMOD<TFFO0> 10.7 PWMO0O0OB
Additional Additional Additional
Timer start pulse(PWMAD) pulse(PWMAD) pulse(PWMAD)
(Duty pulse (Duty pulse
width) width)
IPWMDUTY ) _PWMDUTY. , | | i i | | i | i
| —i : "/ : ; : N
PWMO pin output ! " I | | " 1
(TFFD="17) ; i i 1 i : ]
PWMOQ pin output i I | | | " I
(TFF0="0") > > » !
{ 128counts | 128counts | | ' ' |
i (cycle width) E (eycle width) E i '
INTTCOO interrupt ! { " ! [ ' L
request ’r - b r I ‘= !
i Cycle 1 Cyce2 | Cyde3 | Cyde4 | CycleS | Cycle6 |

10.12 PWMOOB
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No. TDDS01:M6811-CN Name MQ6811 Version V1.4
WD pin output level
TOOPWM
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
10.7 PWMO0OB
TOO1CR<OUTAND> 6 1 6 PWMO0OOB TCOO TCO1 (AND)
(b)
TOO1CR<TOORUN> "1" 7
TOOPWM<PWMDUTY> PWMO00OB TOOMOD<TFFO>
"0" PWMOOB TOOMOD<TFFO0> "1" PWMOOB
TOOPWM<PWMAD> "1 1 2xn (n=1
2 3¢é) PWMO00B TOOPWM<PWMDUTY>+1
TOOMOD<TFF0> "0" TOOPWM<PWMDUTY> 1
TOOMOD<TFFO> "1" TOOPWM<PWMDUTY>
1 8
TOOPWM<PWMAD> "0"
128 "0x00"
PWMO0O0B TOOMOD<TFFO0> "0" PWMOOB
TOOMOD<TFFO> "1" PWMOOB 2%xn
INTTCOO ( 2xn1 )
TOO1CR<TOORUN> "0" "0x00"
PWMO00B TOOMOD<TFFO0>
fegek/2[Hz]( 1/2 1/2 )
fs/24Hz)(  1/2 1 )
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No.

TDDS01:M6811-CN

Name MQ6811

Version V1.4

TOO1CR=TOORUN=

TOOMOD=TFFO=

Source clock

Counter

Wiite to TOOPWM

Double buffer

TOOPWM
=PWMAD:=

TOOPWM
=PWMDUT Y=

PWMOD pin output

INTTCDD interrupt
request

¢T|merstart

Timer stop .}

UuuuuuduuuurvuuruuuuEyy

©

Crverfiow Overflow Overflow
y 128 128 128 y 128
LA A A AL A g fep MOA LAy g VAN
; i Counter Cou nter Counter Counter
; ) clear clear clear clear
(| write m ! | wite r [| write s
dm ; JI': r ! :I:E
| ; L
| i : 'y o ¥
| i : /| Reflected by an ) ] Reflected by an
! i ; ; |r1tenupt requeJ v intem.lpt request
W m ir.m deecio Thmm r imm o— rmh p—
T Becomes ﬂ'EIE level sefected at | T Mdmnal pulse; Retums tothe
TFFD whlle:m;e timeri is stopped ﬂ No |r1ter1'|.|pt request : . (’E\I No interrupt request i Iaetv_ln?llziglected
; ! | J.l i= generated I. Intermupt request |t :JI'-" generated | “
-~ jrm— -~ P R——
' m } ! m i f r 1 i r+1 i i
(!Zluty pulse) IE:DLI'T.}' pulse) FDuty pulse) (Duty pulse) !
I 128 counts ! 128 counts ; 128 counts ! 125 counts
(Cycle 1) {Cycle 2) {Cycle 3) (Cycle 4)
When the double buffer is enabled (TOOMOD<DBED=="1")
10.13 8 PWM
TOOMOD<DBEO> TOOPWM /
TOOMOD<DBEO> 6 1 80"
1.
TOOPWM
TOOPWM TOOPWM
2xn INTTCOO
TOOPWM
TOOPWM ( )
TOOPWM ( ) TOOPWM
TOOPWM
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Name MQ6811

Version V1.4

TOOPWM

TOOPWM

TOOPWM

TOOPWM

TOOMOD<DBEO=

TOOPWM
PWMO00B
PWMO00OB
TOOPWM PWMO0OO0OB
TOOPWM

TOOPWM
( 10.13)

Source clock

Counter ns X\ n4a Y n3 X n2 Y 1 X =
Write to TOOPWM Write n-2
TOOPWM .
<PWMDUTY> n Match detection 3 n-2
PWMO pin output |
10.14 TOOPWM
Source clock [Hz] Re=salufion I:I;L::L';'-"ﬂ;l
TR0 -
<TCKD NORMALYR of IDUETZ made
Tkl SLOWARR o1 N I - R
SYSCRIOVECKs | SYSCRI=OVECKs [ 5 fre moda Tegeh-8MH: =32 TEBKH: | Tegek-8MH:z == 32 TEBKHLE
- .
5 } - . 32 B B &mg
B fegeh2™ Faizt fi2® 2560 455 2us (BE Eme) {135}
15 dme M Ams
110 1 3 s 244 fus !
oai fegek2 iz fmil 128w 44 1u (32 ms) 52 e
4 i
e bogekiz® fegekiZ? e B 2ms)
i 2560
100 fegehiZ? fegehid™ - Jus I5|2l.'-:|
2 2 - fidus
1 BegrkiAs fepohiz? 500ns |'|I'\-f_::_,.-'|
- - 15 156
- o ek = e 122 uz |:I;::f'| (43} 3::-;-'.
108 8 PWM
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10434 8 PPG
8 PPG TOOREG TOOPWM
TOO1CROUTAND> TCO1 TCOO0O TCO1 (AND)
TCOO TCO1 TCO02 TCO3 ( TCo0 TCO1

TCO2 TCO3 )

@
TOOMOD<TCMO> " 1106 TOO1CR<TCAS>" 06 TCOO 8
PPG TOOMOD<EINO> "0"
TOOMOD<TCKO> TOOMOD<EINO> " 16
TOOPWM TOOREG

TOOMOD<DBEO> "1"

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

PPGO pin output
(TFFO="0")

PPGO pin output

(TFF0="1") . . . .

« | | |

TOOREG | TOOREG : | |

(1cycle) | (1 cycle) i i i

10.15 PPGO00B
TOOMOD<TFFO> PPGO00B TOOMOD<TFF0O> "0O" PPGO00OB
TOOMOD<TFFO> "1" PPGO00B
PPGO00B PPGO00B
TOOMOD<TFFO0> 10.9 PPGO00OB

TOO1CR<OUTAND> 6 1 6 PPGOOB TCOO TCO1 (AND)

Page 131/ 201




iIMQ Technology Inc.

No. TDDS01:M6811-CN Name MQ6811 Version V1.4
PPGO pin output level
TFFO Before the start TOOPWM TOOREG Operation
of operation matched matched stopped
(initial state) (initial state)
0 L H L L
1 H L H H
10.9 PPGOOB
(b)
TOO1CR<TOORUN> "1"
TOOPWM PPG00B TOOMOD<TFFO0> "0" PPGO00B
TOOMOD<TFFO> "1" PPGO0O0B
TOOREG PPG00B
TOOMOD<TFFO> "0" PPGO0OB
TOOMOD<TFFO> "1" PPGOO0OB INTTCOO
TOO1CR<TOORUN> "0" "0x00"
PPG0O0B TOOMOD<TFFO>
fcgek/2[Hz)( 1/2 1/2 ) fs/24[Hz](
1/2 1 )
(©)
TOOMOD<DBEO> TOOPWM  TOOREG /
TOOMOD<DBEO> 6 1 40"
1.
TOOPWM(TOOREG)
TOOPWM(TOOREG) TOOPWM(TOOREG)
INTTCOO
TOOPWM(TOOREG)
TOOPWM(TOOREG) ( )
TOOPWM(TOOREG) ( ) TOOPWM(TOOREG)
TOOPWM(TOOREG)
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2.
TOOPWM(TOOREG)
TOOPWM(TOOREG)
TOOPWM(TOOREG) PPGOOB
TOOPWM(TOOPPG)
TOOPWM(TOOPPG) PPGOOB
( 10.16)
TOOPWM(TOOPPG)
TOOPWM(TOOPPG)
¥ Timer start Timer stop *
TOOMCR=TOORUN=

TOOMOD<TFFO=

Source clock

Counter

Write to TOOPWM

Double buffer

TOOPWM

Write to TOOREG

Double buffer

TODREG

PPGO pin output

INTTCOO0 interrupt
request

[—

MU ﬂ.—ll_ll_lr.l_l.—lrﬂ.—lﬂﬂr.l_l.—|r.l_|.—||_ll_|r.|_l.—|§r.l_|f
; HO =8 CONBDN00 RSN CONE DN 00

Counter ' Counter ' Counter ' Counter

~ ; | clear | clear | clear | clear
Write m | ”Writer i ﬂwmt ' ’

A 'm :mmmﬁm:xr I'.hﬂ'nd.m’:ré EoMeich deection s Miich defecson

Jwiite p ”Writes [| wite w

{p | bich cetecioncy Mt decinO o detectonCy w
¥ i ¥ ¥ ¥
A !
A S e S I S
' ! : : : : : Retums to the
‘— Becomes the level sefected at | H ; i N i level selected
TFFO while the timer is stopped | I - ; | atTFFO
i ¢ m L . r : : r : i t : i
['Duty pulse) EDLrty pulseﬁ (Duty pulsei {Duty pulse'] i
| P : 8 : s w !
(1 cycle) (1 cycle) {1 cycle) (1 cycle)

When the double buffer is enabled (TOOMOD<DBED=="1")

10.16 8 PPG
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TOOMOD<DBED=
Source clock | | | | | | | | | |_
Counter n-5 ;( n-4 X n-3 ;( n-2 X n-1 K n
Write to TOOPWM o
;TDDREG] M Write ”'2[
{-T-EDDDF:;?;] n Match detectionﬁ n-2
PPGO pin output |
10.17 TOOPWM(TOOREG)
10.4.35 16
16 TCO0O TCO1 16 (TCOo2
TCO03 )
(@
TOO1CR<TCAS>" 10 TCOO TCO1 16 16
TCO00 TCO1
TOIMOD<TCM1> 6006016 TO1IMOD<EIN1> 6 06 16
TO1MOD<TCK1>
TOOREG TOl1REG 16 TOOREG 8
TO1REG 8 TOOREG TO1REG 16
TO1+00REG TO1REG
TO1+00REG TOOREG TO1REG 8
8 8
TO1MOD<DBE1> "1"
TOO1CR<TO1RUN> "1" 16 TO1MOD
( TOO1CR<TOORUN> <TO1RUN>
606 )
(b)
TO0O1CR<TO1RUN> "1" 16
TO0+01REG INTTCO1 60x00006
TO01CR<TO1RUN> "0"
"0x0000"
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©
TO1MOD<DBE1> TO01+00REG /
TO1IMOD<DBE1> ¢ 1 40"
1.
TOOREG TO1REG
TO1+00REG TO1+00REG
INTTCO1
TO1+00REG
TOOREG TO1REG
TO1+00REG
2,
TOOREG TO1REG
TO1+00REG
TO1+00REG
TO1+00REG TO1+00REG
TOOREG TO1REG
TO1+00REG TO1MOD<DBE1> 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
- —oq
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

10.10 16
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4- Timer start 4- Timer stop

TOD1CR=TO1RUN=

TOiMOD<=DBE1=

Source clock

Counter

{ L4y
)

! ) km
BERERE R N

Nl o) 1 )2 (=

s \ \

" A Counter clear A Counter clear
Write to TODREG [ wite m [| wite r
Write to TD1REG ﬂ Write k ﬂ Write s

i Match detection ! Match detection

TO1+00REG {km ¢ fer o
INTTCD1 interrupt R Reflected by writing to TO1REG ” \ H
request

TOD1CR=TD1RUN=>

- Reflected by writing to TO1REG
When the double buffer is disabled (TOIMOD<DBE1>="0")

.} Timer start

TOIMOD<=DBE1>

Source clock

14 T

1 km 1 a0
Counter X 2 X3 X NemthK ok 1 K Ast 1 E}I
A Counter clear o A Counter clear A
Write to TODREG [| write m [| write r
Write to TO1REG | write & | wite s
Double buffer ll.{km
{; - Y -
TO1+DOREG kkm Match detection ¢ J}\ ar  Maich desection
| Reflected simultaneously by ' v | Reflected b ¥
e T R e Y A it
INTTCO1 interrupt - is stopped [ \ P I
request - Refiected by writing to TOTREG

10.4.3.6 16

16
16

When the double buffer is enabled (TO1MOD<DBE1>="1")

10.18 16

TCO0 TCO0 TCO1
(TCO2 TCO3 )

Page 136/ 201




iIMQ Technology Inc.

No.

TDDS01:M6811-CN

Name MQ6811

Version V1.4

TOO1CR<TO1RUMN=

TCOO pin input

Counter

Write to TODREG

Write to TOIREG

TO1+IOREG

INTTCOD interrupt
request

TOD1CR=TO1RUMN=>

TCOO pin input

Counter

Write to TODREG

Write to TO1REG

Double buffer

TO1+IOREG

INTTCOD interrupt
request

* Timer start ¢-T|mer stop

A Counter I A Counter Counter
|'| Write m clear |'| Write = clear clear
" Write k ” Write r
Match detection | Match detection
:likm a s
9 -

——--
:I."S_G

A Reflected by writing to TOTREG ||

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

# Tirmer start

L

b Counter hCounter

|'| VWrite m clear clear

[| write k (| write r

!

E km }{ rs E

i Match detection i Match detaction Maich dedection

;l:km e i b1 ks 5

A v 5 ¥ Reflected by W J

" Reflected by writing to TOTREG | t\ | anintemuet 1

- Reflected by writing to TO1REG
When the double buffer iz enabled (TO1MOD<=DBE1>="1")

10.19 16
@

TOO1CR<TCAS>" 16 TCOO TCO1 16 16

TCO00 TCO1
TOLMOD<TCM1> 6006016 TO1MOD<EIN1> 6 06 16

TOOREG TO1REG 16 TOOREG 8

TO1REG 8 TOOREG TO1REG 16

TO1+00REG TO1REG
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TO1+00REG TOOREG TO1REG 8
8 8
TO1IMOD<DBE1> "1"
TOO1CR<TO1RUN> "1" 16 TO1MOD
(  TOO1CR<TOORUN> <TO1RUN>
606 )
(b)
TOO1CR<TO1RUN> "1" 16 TOO
TOO+01REG INTTCO1
60x00006 TOO1CR<TO1RUN> "0"
"0x0000"
fegek/2[Hz]( 1/2 1/2 ) fs/24[Hz]( 1/2 1
)
©
0 1 03.54(c) )
10.4.3.7 12 PWM
12 PWM TCOO TCO1 8 8
4 PWM 12 (TCO02 TCO3 )
(@)
TOO1CR<TCAS>" 1 6 TCOO TCO1 16 16
TCOO TCO1
TOIMOD<TCM1> 61006 12 PWM
TOLIMOD<EIN1> 606 TO1MOD<TCK1>
TOLMOD<EIN1> 61 6
TO1IMOD<DBE1> "1"
TOO1CR<TO1RUN> "1" TO1MOD

(  TOO1CR<TOORUN> <TO1RUN> 06 0 0

TOOPWM  TO1PWM 12 TO1PWM
11 8 TOOPWM 7 0
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TOOPWM  TO1PWM 12 TO1+00PWM
TO1PWM TO01+00PWM
TOOPWM TO1PWM
00
TOOPWM
(0x0028) 7 6 5 4 3 2 1 0
PWMDUTYL PWMAD3 | PWMAD2 | PWMAD1 | PWMADO
/ 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
PWMDUTYH
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
12  PWM TO1PWM 7 4
nor
PWMDUTYH PWMDUTYL 4 (256
) 8 PWMDUTYH PWMDUTYL
8 PWMDUTY
PWMAD3 PWMADO 616
10.11 PWMAD3
PWMADO (PWMADO 1 PWMAD1 2 é)
16 1 16 10.19

Cycles in which additional pulses are inserted among
cycles 1to 16

PWMADO="1" 9

PWMAD1="1" 5,13

PWMADZ2="1" 3,7,11,15
PWMAD3="1" 2,4,6,8,10,12, 14, 16

10.11
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Additional
pulse

Additional
pulse

Timer start

¥

PWM1 pin output | |

(TFF1="1) ﬂ111{
]
[

ik

PWM1 pin output

(TFF1="07) _EI

INTTCOO interrupt |
request !

Timer stop

INTTCO1 interrupt

requeSt 1 | 1 1 1 1 i | | | 1 | 1 1 1 1 i
1 1 [ : I 1 1 : {
Cycle 1 2 3 4 5 i 7 8 9 0 N 12 13 14 15 16 17
When PWMAD1="1"
Additional Additional Addiional Additional Additional
Timer start pulse pulse pulse pulse pulse Timer stop

PWM1pinoutput } | | 1 1 |

(TEF1="17) —:—L—L—|

T SR
NS

' LFHT

rm— ! e
PWM1 pin output I '| | 1
(TFF1="0r) _,_|= !

INTTCOO interrupt | |
request

'
H
H
H
i
|
1
H
!
1 | I

INTTCO1 interrupt
request

T
T Tk
M=

10
When PWMADO = *1" and PWMADZ = “1°

Cycle 1 2 3 4 5 6 7 g 9

10.20
TOLMOD<TFF1> PWMO01B TOLMOD<TFF1> "0" PWMO01B
TO1IMOD<TFF1> "1" PWMO01B
PWMO01B PWMO01B
TO1MOD<TFF1> 10.12 PWMO01B
PWM1pin output level
TFF1 Before the start PWTDhUZY Operation
of operation matche ) Overflow stopped
o (after the addi- -
(initial state) tional pulse) (initial state)
0 L H L L
1 H L H H
10.12 PWMO01B
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(b)
TOO1CR<TOORUN> "1" 8
PWMDUTY PWMO01B TO1IMOD<TFF1> "0"
PWMO01B TO1LMOD<TFF1> "1" PWMO1B
PWMAD3 PWMADO "1" 1
PWMO01B PWMDUTY+1
TOOMOD<TFFO> "0" PWMDUTY 1
TOOMOD<TFFO0> "1 PWMDUTY 1
16 12
PWMAD3 PWMADO "0"
256 60x0006
PWMO01B TO1LMOD<TFF1> "0" PWMO1B
TO1LMOD<TFF1> "1" PWMO1B
INTTCO0 ( INTTCO0 )  16xn (n=1,2,
3..) INTTCO1
TOO1CR<TOORUN> "0" "0x00"
PWMO01B TO1IMOD<TFF1>
TCOO fcgek/2[HZ)( 1/2
1/2 ) fsl24Hz]( 172 1 )
_ Additional
imer slart pulse
(1 source clock)
Y
{Douly pulse [Douty pulse
wicth) wadth)
FWMDUTY PYWMDUTY
FYWR pilm output | |
(TFFO="17} 1
PWM1 pim outpud I
[TFFD="07) '_‘ . ) -
256 counts 256 counts |
[eyche width) {cycle width) |
10.21 PWMO01B
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©
TO1IMOD<DBE1> TO01+00PWM /
TO1MOD<DBE1> 6 1 ¢0"
* Timer start
TOD1CR<TO1RUM=
TOIMOD<TFFi=
soucedock [ [} HouuuuduuuyruuUrvUtuuuy
Overflow Overflow Ouerﬁcrw
r eaE 255 tl‘“ . 256 3
i Counter | Counter L | Counter | Counter
i i clear i clear ! clear | clear
Write to TOOPWM ﬂwmem{uum} ' || wiite s (D011)
Write to TO1EWM [l write & : ” Write r I
Diouble buffer km (0001} Xm{ﬂﬂﬂ}
1 1.
! ! y
PWMAD3 to 0 i o001 3 30011
; a ¥
PWMDUTY }(km O Maich deteciont {Maich detecion o Mich detecion & Match deechiony, rs o
¥ v v T v
PWHM1 pin output o
T ; ® U adional pulse 1 I_
Becomes the level selected at ! i A i
INTTCOD interrupt request TFF1 while the timer is stopped | Interrupt request | Interrupt request llnterrupt request || Interrupt request
H H T 1 H ' H
INTTCO1 interrupt request i i ) i i
km : km : § kmi+1 ) kmi : ' rs ;
{Du‘ty pulse} tDuty pulse) (Duty pulse) {Duty pulse) tDu‘ty pulse)
: 256 counts: 236 counts ( : 256 counts t I 256 counts
(Cydle 1) (Cycle 2) (Cycle 9) (Cycle 16) (Cycle 17)
When the double buffer is enabled (TO1MOD<DBE1=="17)
10.22 12 PWM
1.
TOOPWM  TO1PWM
TO1+00PWM TO1+00PWM
16 x n INTTCO1
T0O1+00PWM
T01+00PWM(TOOREG) ( )
TO1+00PWM ( )

TOOPWM  TO1PWM
TO1+00PWM
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2.
TOOPWM  TO1PWM
TO1+00PWM
TO1+00PWM PWMO01B
TO1+00PWM
T01+00PWM PWMO01B
TO1+00PWM
PWMO01B
TOOPWM  TO1PWM
TO1+00PWM
Source chsk Hz) Reaoluticn ;::;":_'1';
T"T::':r HORMAL 12 or IDLEAR mads
S P [ ——— ‘:i:':;l:r fegokmaMiy | fae32 TREKHZ | fegok=SMED | Tes32 TEEKH:
- -
nog frgekin!! ruz! tard 25t 488.2us l1-r::-|.=:'|=lu:x_ c:‘I:TI:l:::::-.:
fra fegeiiz® feqeaiz® e |1i.$:;:3|
1 regesiz® tegerz? faz I-:.:::x,
100 feqeaiz* teqeazt 2us .513-.1.
101 Teqeki?> feqewrs S00vrs I:.:'..i:;
1o fegekZ featk Z50re ”E::w
M fogck ek iz 1254 122 4us |-'_.:;-:3I‘_i-5| ';;;::I
10.13 12 PWM
10.4.3.8 16 PPG
16 PPG TCOO TCO1 16
16 TO1+O0OREG TO01+00PWM 16 PPG
(TCO02 TCO3 )
(@
TOO1CR<TCAS>"1" TCOO0O TCO1 16
TCO0O TCO1
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TOLMOD<TCM1> "11" 16 PPG
TO1IMOD<EIN1> 6 0 6 TO1MOD<TCK1> TO1MOD
<EINO> "1"
TO1IMOD<DBE1> "1"
TOIREG TOOREG 16 TO1PWM
TOOPWM 16 TO1IREG TOOREG
16 TO1+00REG TOl1PWM  TOOPWM 16
TO1+00PWM TO1PWM
TO1+00REG TO01+00PWM TO1PWM TOOREG
TO1IREG TOOPMW TO1PWM
TO1IMOD<TFF1> PPGO01B TO1MOD<TFF1> "0" PPGO01B
TO1IMOD<TFF1> "1" PPGO01B
PPGO01B
TO1IMOD<TFF1> 10.14 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
10.14 PPGO01B
(b)
TOO1CR<TOORUN> "1"
TO1+00PWM PPGO01B TO1LMOD<TFF1> "0" PPGO1B
TO1IMOD<TFF1> PPG01B
INTTCOO
TO1+00REG PPGO01B
TO1MOD<TFF1> 6 0 °PPGO1B
TO1MOD<TFF1> "1" PPGO1B INTTCO1
60x00006
TOO1CR<TOORUN> "0" "0x0000"
PPGO01B TO1IMOD<TFF1>
TCOO0 fcgek/2[HZ)( 1/2
172 ) fsl24HzZ)( 1 )
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©
TO1MOD<DBE1> TO01+00PWM TO01+00REG /
TO1MOD<DBE1> 6 1 80"
.'.-'I'lmersta.rt Timer stop ¢
TOD1CR=TO1RUN=
TO1MOD<TFF1= :
sourecock [ [[[]] JLI_II_IUJLLIJLLII_II_IJI_UJLUI_II_IJI_UJL
i) '
Counte 081k, hah ,' 0
e D010 B 00N R00 NN 0N H100
! i\ Counter | Counter Counter i Cnunter
clear E clear clear : clear
Wiite to TOOREG || write b ; | write o P | wite 1 P
Wit o TOIREG  [|wrtea | [| write ¢ (| wiite e
Double buffer } ab E }(cd ! }(ef :
| i |y E > i
TO1+00REG Wab | Matoh detection jod  Maich detection O Math defecton Qe Maich defection O |
Wite to TODPWM [wrten | [| write m [ witer
Write to TO1PWM write g | [ write i [| wite q
Double buffer }: gh ! I)f‘km E I\;{qr ; E
| - ] 5 i
TO1+00PWM Xgh fhﬂmd&ﬂm‘:".lkm Qr.wmm:; {Maich ar ¢ Match detechon
i ¥ ; ¥ = ¥ i ¥ '
PPG1pinoutput A | ﬂ |7 \7
INTTCOO interrupt :] “ ﬂ ﬂ
request ‘— Becomes tl'iue level selected at ! | E Retums to the
. i i level selected
INTTCOO interrupt TFF1 while the timer is stopped [ i ” : ] at TRF1
request — —— i~ PE—
i ogh P km Pokm T i oagr T
(Duty pulse) (Duty pulse) (Duty pulse) (Duty pulse)
I ab cd cd ef !
(Cycle 1) {Cycle 1) (Cycle 1) (Cycle 1) '
When the double buffer is enabled (TO1MOD=DBE1=="1")
10.23 16 PPG
1.
TOOREG TO1REG TOOPWM TO1PWM
TO1+00PWM

TO1+00REG T01+00PWM  TO1+00REG
TO1+00REG INTTCO1
T01+00PWM  TO1+00REG
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TOOREG TO1REG TOOPWM TO1PWM
T01+00PWM TO0+01REG

TOOREG TO1REG TOOPWM TO1PWM
TO1+00PWM  TO1+00REG

TO1+00PWM  TO1+00REG PPGO01B
TO1+00PWM
TO1+00REG TO1+00PWM
TO1+00REG PPGO01B
TOOREG TO1REG TOOPWM TO1PWM

TO01+00PWM TO0+01REG

TOOMOD<DBE1> TO1+00PWM  TO1+00REG
TO1+00REG
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105 16 (TCAO)
MQ6811 1 16 TCAO (SFR)
10.15 10.16
TAXDAL | TAXDRAH | TAXDRBL | TAXDRBH | TAXMOD TAXCR TAXSR
« ) ) ) « ) ) ) )
Ao | TAODRAL | TAODRAH | TAODRBL | TAODRBH | TAOMOD TAOCR TAOSR POFFCRO
(0x002D) | (0x002E) | (0x002F) | (0x0030) | (0x0031) | (0x0032) | (0x0033) | <TCAOEN>
10.15 SFR
PWM
AO TCAO PPGAOB
10.16
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10.5.1 16
A0 POFFCRO A0 TAOMOD
A0 TAOCR 2 16 A0 TAODRA  TAODRB
0
POFFCRO
(OXOF74) 7 6 5 4 3 2 1 0
TCO023EN | TCOO1EN - - - TCAOQEN
/ R R RIW RIW R R R RIW
0 0 0 0 0 0 0
0:
TCO023EN TC023 N
0:
TCOO01EN TCO001 L
0:
TCAOEN TCAO L
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AO
TAOMOD
(0x0031) 7 6 5 3 2 1 0
TAOMCAP
TAODBE TAOTED TAOMETT TAOCK TAOM
/ R/W R/W R/W R/W R/W
1 0 0 0 0 0 0
TAODBE o
1:
0: /
TAOTED
1: /
0:
TAOMCAP 1
TAOMETT 2
1/2 1/2 1/2
SYSCR1 SYSCR1 1
<DV9CK>=0 | <DV9CK>=1
TAOCK AOQ 00: fcgek/210 fs/23 fs/23
o1 fcgek/ 28 fcgek/2© -
10: fcgek/22 fegek/ 22 -
11: fcgck/2 fcgek/2 -
000:
001:
010:
011: | PPG )
TAOM A0
100:
101:
110:
111:
1 fegek [Hz] fs [Hz]
2 (TAOCR <TA0S>="0")  TAOMOD (TAOCR <TA0S>="1")  TAOMOD
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AOQ
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: INTTCAO
TAOOVE
1 INTTCAO
0:
TAOTFF FIF N
12 1/2
12 1
00:
TAONC
01: fcgck/2 -
10: fcgek/ 22 -
11 fcgek/28 fsi2
0:
TAOACAP
1:
0:
TAOMPPG | PPG N
0:
TAOS A0
1
1
(TAOS="0") TAOTFF TAOOVE TAONC (TAOS="1")
3 TAOS 606 TAOS
A0
4 TAOICR 3 2 606
5 12 1 TAONC 01" 10" TAONC 01" "10"
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AO
TAOSR
(0x0033) 7 6 5 4 3 2 1 0
TAOOVF - - - - - TAOCPFA | TAOCPFB
/ R R R R R R R R
0 0 0 0 0 0 0 0
0:
TAOOVF
1 1
0:
TAOCPFA A N
0:
TAOCPFB B 1 1
1
1 TQOOVF TAOCPFA TAOCPFB  TAOSR 0"  TAOSR
2 TAOSR 6 2 606
AO AH
TAODRAH
(OX002E) 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
AO AL
TAODRAL
(0x002D) 7 6 5 4 3 2 1 0
TAODRAL
/ RIW RIW 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
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
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AO BL
TAODRBL
(0X002F) 7 6 5 4 3 2 1 0
TAODRBL
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1

1 TAODRAL (TAODRBL)

TAODRAH(TAODRB4) 16 TAODRAL/H A0
2 A0
10.5.2
A0 POFFCRO<TCAOEN>6 0 6
A0 POFFCRO <TCAOEN>
" 00 o1
POFFCRO<TCAOEN> "0"
POFFCRO<TCAOEN>"1" ( )
POFFCRO<TCAOEN> "0" 00 o1
10.5.3
A0 6
PPG
10.5.3.1
@
TAOMOD<TAOM> 6 0 0 0660 0 1 6 TAOMOD<TAOCK>
TAOLCR<TAOS> "1" TAOMOD  TAOCR<TAOOVE>
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Source clock [Hz] Resalution Maximum time setting
TAODMOD NORMAL 1/2 or IDLE 1/2 mode
<TAOCK> | oyscR1<DVICK> | SYSCR1<DVICK> Sfé?;‘?ﬁﬂg fegek=10MHz | fs=32.768kHz | fegck=10MHz | fs=32.768kHz
—— -
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
10.17
(b)
TAOCR<TAQ0S> "1" 16
A(TAODRA) INTTCAO
"0x0000" TAOCR<TAQ0S> "0"
60x0000060
(©)
TAOCR<TAOACAP> "1 B(TAODRB)
( ) TAOCR<TAOACAP> "1" TAODRBL
TAODRBL TAODRBH TAODRBL
TAODRBH ( TAODRBL )
TAODRBL "0x00" TAODRBH
TAODRBL "0x00"
TAOCR<TAOACAP> "1"
TAOCR<TAO0S> "1" 0" TAOCR<TAOACAP> ( )
(d)
1.
MQ6811 1 8 TAODRAL
TAODRAH
TAODRAH
TAODRAL( )
TAODRA TAODRAL TAODRAH
2.
MQ6811 TAOCR<TAODBF> /
TAOCR<TAODBF> 6 1 40"
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¢ Timer start ¢ Timer stop
TADCR<TADS=>
TAOMOD<TAODBE>
Source clock :

EEEE

Counter )
A Counter clear A Counter clear
Write to TADDRAL Write n [| wite s
!
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 2( m (f' I}{ r {|3
+__, : +.4'
A

INTTCAD intemupt request t— Reflected by writing to TADDRAH ”

|

- 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 ” Write 5
| |
Write o TAODRAH &[] write m | wite
a P
Temporary buffer i\ ni \'\ EY
(8 bits) ' ! %
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")

10.25

TAODRAH
TAODRAH/L TAODRAH/L
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INTTCAO
TAODRAH/L
TAODRAH/L ( )
TAODRAH/L ( )
TAODRAH/L
TAODRAH/L
TAODRAH
TAODRAH/L
TAODRAH/L
TAODRAH/L
TAODRAH/L
¢ Timer start ¢T|mer stop

TAOCR<TAOS:= |

TAOMOD<TADACAP=> !

Source clock i |

Counter
TAODRBL o}
TAODRBH K o m 18 ) ) X 00 0
Read TAODRBL | |
Read TAODRBH | | | |
Y A J Y \ Yy VY
Read Read Read Read Read Read Read
value value value value value value value
00H OOH FEH 18H 18H 00H OOH

Figure 10.26 ( )
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10.5.3.2
TCAO

* Timer start ¢T|mer stop
TADCR<TADS>
TADMOD<TACTED= ' Counting - Edge is invalid Counting Edge is invalid

! start during counting  start during counting
TCAOpininput | K m £ l | ]

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

10.27
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(@)
TAOMOD<TAOM> 61006 TAOMOD<TAOCK>
TAOMOD<TAOTED> TAOMOD<TAQOTED>
TAOMOD<TAOTED> "0" "1
TCAO TCAO
TAO1CRIA0S> "1" TAOMOD
TAOCR<TAOOVE>
(b)
TCAO
A(TAODRA) INTTCAO
"0x0000"
TAOMOD<TAOMETT> "1"
60x00006
TAOMOD
<TAOMETT> "0O"
TAOCR<TAO0S> "0" 60x00006
©
0 1 03.15(c) )
(d)
0 1 03.15(d) )
10.5.3.3
TCAO
@
TAOMOD<TAOM> 60106
TAOMOD<TAOTED> TAOMOD<TAOQOTED> "0"
nqn
TCAO TCAO
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TAO1CR<TAO0S> "1" TAOMOD
TAOCR<TAOOVE>
(b)
TCAO
A(TAODRA) INTTCAO
"0x0000" TCAO
TAOCR<TAOQ0S> "0" 60x00006
fcgek/22[Hz]( 1/2 1/2 ) fs/24[Hz]( 1/2 1
)
(©)
0 1 03.15(c) 6
)
0 1 03.15(d) 6
‘L Timer starf .\LTum-'!r slop
TADCR<TADS:>
TCAD pin ingul :

Counter

A Counler clear . F 3 Counter clear
Wrile lo TADDRAL Vrite n ﬂ Wirite =
Write to TADDRAH | wrte m [ wrte r
TAODRAL N n o HE [
; Match detection i Malch detecton|
TAODRAH N 'm & X r 0
; L ; ‘*‘

INTTCAD inerrupl regues! t— Reflected by whting to TADDRAH

' T

- Reflected by witing to TADDRAH

When the nsing edge 15 selected (TADMOD=TAOTED=="0")

10.28
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10.6.3.4
TCAO ( ) (AND)
 Tomer start o Times stog
TADCR<TADS> |
TAOMOD<TADTED:=

Count in the pefod of H level Coun in the period of H level

TCAD pin mput

Source clock

Courrer

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

INTTCAD inbermupl request t Reflected by writing 1o TAODRAH

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

10.29
@
TAOMOD<TAOM> 61016 TAOMOD<TAOCK>
TAOMOD<TAQOTED> TAOMOD<TAOTED> "0"
nyn
TCAO TCAO
TAO1CR<TAO0S> "1" TAOMOD
TAOCR<TAOOVE>
(b)
TAOMOD<TAOTED> TCAO
TAOMOD<TAOCK>
A(TAODRA) INTTCAO

"0x0000"
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TAOCR<TAO0S> "0" 60x00006
©
0 1 03.15(c) )
(d)
0 1 03.15(d) )
10.5.3.5
TCAO /
(@
TAOMOD<TAOM> 61106 TAOMOD<TAOCK>
TAOMOD<TAOTED> TAOMOD<TAOTED> "0"
np
TAOMOD<TAOMCAP> TAOMOD<TAOMCAP>
"0" TAOMOD<TAOMCAP> "1"
TAOCR<TAOOVE> TAOCR<TAOOVE> "0"
INTTCAOQ TAOCR<TAOOVE> "1"
INTTCAO
TCAO TCAO
TAOLCR<TAOQ0S> "1" TAODRA TAODRB
"0x0000" TAOMOD  TAOCR<TAOOVE>
(b)
( ) TCAO INTTCAO
TAODRB INTTCAOQ TAOSR
<TAOCPFB> "1" TAOMOD<TAOMCAP>
1. ( TAOMOD <TAOMCAP> "0")
TAODRA INTTCAO TAOSR
<TAOCPFA> "1" 60x00006
2. ( TAOMOD <TAOMCAP> "1")
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60x0000090

INTTCAO
TAOSR<TAOOVF> "y
TAOCR<TAOOVE> "1" INTTCAO
TAOSR TAOSRTAOCPFA, TAOCPFB>
TAOSR<TAOOVF> "0"
TAODRB (
AODRA ) TAODRA TAODRB 16
TAOCR<TAOS> "0" 60x00006
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¢ Timer start

+ Timer stop

TADCR=TADS=>

TADMOD<TADTED:=

I

TCAD pin input 4|——[

Source clock

Count start

[

Counter : : : HER

5' ! i Counter clear | Counter clear
TAODREH, L Y o0 Won  [&

i : ; *TADDRE read
TAOSR<TADCPFB>

; ? L i

. -'/J-\ n  TAOSR read n TADSR read TADSR read
INTTCAD interrupt request /l)- J |- H “
e

After the timer is started, if the falling edg
is detected first, no interrupt occurs.

¢ Timer start

Single-edge capiure (TADMOD<TADMCAP=="1")

¢, Timer stop

TADCR<TADS>

TADMOD<TAOTED= ]

TCAD pin input ]

Source clock

Count start

Counter : ;

: E i Counter clear Counter clear
TADDRBH, L ! :

. YTADRBread

TADDRAH, L Y o 5 ; | Yst |0

: ! ! ! Y

' : ! TADDRA read
TADSR=TADCPFB= ' E !

| ¥ 1
TADSR=TADCPFA> i ; TADSR read

N

After the timer is started, if the falling edge

INTTCAD interrupt request

R
[ TAOSR read

—— A

is detected first, no interrupt occurs. Double-sdge capture (TAOMOD<TAOMCAP=>="0°)

©

10.29 INTTCAO

10.30
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INTTCAD intermuapt
subroutin
TADSR read

TADER

1 iCapturs)

TAODRE read

Caphure valua
handing

Ermor handling

|

Inlerrupt process for single-edge capture

INTTGAD imlerrupd
subroutine

TADSR read

Emror handling |

Po Captune

1 {Caphurs)

TADDRA read

Capiura value
handling
1

RETI

Intemrupt process for double-edge capture

10.31

10.5.3.6 PPG
PPG
@)
TAOMOD<TAOM> 60116 TAOMOD<TAOCK>
TAOCRIAOMPPG> PPG
TAODRA  PPG TAODRB TAODRA
TAODRB PPGAOB PPGAOB
TAOCR<TAOTFF> PPGAOB TAOCR<TAOTFF>6 1 6
PPGAOB TAOCR<TAOTFF>6 0 6 PPGAOB
TAO1CR<TA0S> "1" TAOMOD  TAOCR
<TAOOVE, TAOTFF>
(b)
B(TAODRB) TAOCR<TAOTFF> "0
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PPGAOB TAOCR<TAOTFF> "1" PPGAOB
A(TAODRA)
TAOCR<TAOTFF> "0" PPGAOB TAOCR<TAOTFF>
"1" PPGAOB INTTCAO
PPG TAOCR<TAOMPPG> "1( ) TAOCR<TAO0S> "0"
PPG TAOCR<TAOMPPG> "0"( )
"0x0000" PPG PPG TAOCR <TAG> "0"(
PPG ) PPGAOB TAOCR<TAOTFF>
TAOCR <TAOMPPG> TAOCR <TAOMPPG>"1" "o"
PPG PPG TAOCR <TAOMPPG>"0" "1
A B TAOCR<TAODBF> "1"
PPG TAODRA TAODRB
TAODRA TAODRA TAODRB
TAODRA TAODRB
1 PPG

(©)

TAODRAH

MQ6811 1 8 TAODRAL (TAODRBL)
(TAODRBH) TAODRAH (TAODRBH)
TAODRAL (TAODRBL) (
) TAODRA (TAODRB)
TAODRAL TAODRAH( TAODRBL AODRBH)
MQ6811 TAOCR<TAODBF> /

TAOCRIAODBF> 6 1 40"

TAODRAH (TAODRBH)
TAODRAH/L (TAODRBHI/L)
TAODRAH/L (TAODRBHI/L)

INTTCAO
TAODRAH/L (TAODRBHI/L)
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TAODRAH/L (TAODRBHI/L)
) TAODRAH/L (TAODRBHIL) ( )

TAODRAH/L (TAODRBHI/L)
TAODRAH/L (TAODRBH/L)

TAODRAH (TAODRBH)
TAODRAH/L (TAODRBHI/L)

TAODRAH/L (TAODRBH/L)

TAODRAH/L (TAODRBHI/L)
TAODRAH/L (TAODRBH/L)

¢ Timer start
Timer stops
TADCR<TADS= |\autnmatically
i |
TADMOD<TAOTFF= H
Saource clock
_;J" n./
Counter Ly M D
" | A& Counter
Write to TADDRAL, H || write n ciear
Wite to TAODDRBL, H ”"Nl'ite m
TADDRAL, H An ! Match detection
TAODDREL, H X m Match detection @
PPGO pin output T T
_ Becomes the level set at TADTFF | Y/ Retums to the level
INTTCA interrupt request  when the timer is stopped H set al TAOTFF
>
(Duty pulse)
= n {1 cycle) -

One-shot (TADCR<TADMPPG=>="1")

10.32 PPG -
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*- Timer start Timer stop ¢
TAOCR=<TADS=
TADMOD<TAOTFF= ; !

Source clock

Counter

I
! (
m --."“1-I-_IJ

| A Counter A Counter
Write to TADDRAL, H _ || Wite n [ wiite s clear clear
Write to TAODRBL, H | wiite m (| wrtte r
TADDRAL, H Y n | i detecsond)| s Maich detection ¢
T
TADDREL, H r( m Match de‘ledjoni | ‘rk Malch d[-tedimi h’ﬂ-:hl.‘elfcﬁ)ri .
PPGEO pin output L | ﬁ
Becomes the level set at TADTFF | Y | Reiected by an | v | Retumstoteleve
INTTCA interrupt request  when the timer is stopped H inferrupt request| ] set at TADTFF
« m > “ r > : r i
(Duty pulze) (Duty pulse) {Duty pulse)
= n (1 cycle) i s (1 cycle) -

Continuous (TADCR<TADMPPG>="0")

Double buffer (TADMOD<TADDBE=="1")

10.33 PPG -

10.5.4
TCAO
TAOCR<TAONC> 3
TAOCR<TAONC> "00" TAOCR<TAQ0S>
TAOCR<TAONC> 4
(TAOCR <TA0S> ="0") TAOCR<TAONG TAOCR <TA0S>="1"
1/2 1 TAOCR <TAONC> "11" fs/2 TAOCR
<TAONC> "00" TAOCR <TAONC> "01" " 106 TCAO
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11. (UART)
MQ6811 1 (UART) 1(UARTY)
(SFR) 11.1 11.2
UARTXCR1| UARTXCR2| UARTXDR | UARTXSR | RDxBUF | TDxBUF
) ) « ) ) ) )
UARTL UARTICR1| UARTICR2| UARTIDR | UARTISR| RDI1BUF | TD1BUF
(0xOF54) | (OxOF55) | (0xOF56) | (OxOF57) | (OxOFS8) | (0xOF58)
11.1 SFR
UART1 RXD1 pin TXD1 pin
11.2
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UART control registel. ~ UART transmit data buffer

UART status

UART control registe?

i

[ UARTCR | | UARTCR ] UART receive data buffer
ROBUF
2 o = E— g g _ir Shift register : |r J
o
= = | Parity bit
: i a—
INTTXD 8 z[€
§' =4 A
adl A A .
INTRXD _ A IrDA contralf————] TXO
Interrupt request
| Baudrate @ —pt—F————————— 7}
I generator s i
A .ETocewc +
L gy [LRT dock Y
5 i ! g A
PPGAD output » ! 1 - a—<| Frequency
— 1 _
{TCAD output) B_ ¥ ;’,?"5";: i g cl—|divider
Clo N L b -
Transmission start Counter ' 1214 Y
i ! Yy 12
N [
[ ]
|‘_E|3 Fp—— ] UARTSR UARTCR |
i
]
)
L)
n
1
]
]
]

register
Match
detection
Comparater
Match detection
UARTDR
UART baud rate register
11.1 (UART)
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11.1 UART
UART1 POFFCR1 UART1 UART1CR1 UARTICR2 UART1
(baud rate) UART1DR UART UART1SR
1
POFFCR1
(OXOF75) 7 6 5 4 3 2 1 0
UART1EN
/ R R R R R R RIW R
0 0 0 0 0 0 0 0
0:
UART1EN | UART1 N
UART1 1
UART1CR1 7 6 5 4 3 2 1 0
(OxOF54)
TXE RXE STOPBT | EVEN PE IRDASEL BRG
/ RIW RIW RIW RIW RIW RIW RIW R
0 0 0 0 0 0 0 0
0:
TXE
1:
0:
TXE
1:
STOPBT 0:1
1.2
0:
TAOMCAP L
EVEN o
1:
PE o
1:
IRDASEL | TXD 0: UART
1: IrDA
SYSCR2<SYSCK*0" SYSCR2<SYSCK4"
BRG 0 fcgek fs
1 TCAO
1 fegck [Hz] fs [Hz]
2 TXE RXE 606
3 EVEN PE BRG
4 BRG RXE TXE
5 BRG TCAO RT / (UART1DR+1)/ )
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) TCAO TCAO
6 UART STOPBT EVEN PE IRDASEL BRG UART
611. 3UARTICRI UARTICR2 6
7 0 0 TXE RXE 606 UART
UART1 2
%)'3&15%';2 7 6 5 4 3 2 1 0
- RTSEL RXDNC STOPBR
/ R R/W R/W RIW
0 0 0 0 0 0 0
000 16 16
001 16 17
RTSEL RT 010 o 15
011 15 16
100 17 17
101
11*
00:
RXONG RXD 01: 1 X (UARTIDR + 1) / ( ) [s]
( ) 10: 2 x (UART1IDR + 1)/ ( ) [s]
11: 4 x (UARTLDR + 1)/ ( ) [s]
STOPBR 01
1.2
1 UARTICRZ 7 6 606
2 RTSEL 2 RT 611. 7.1 6
3 RXDNC 611. 9 6
4 0 0 UART UARTICR?2
5  STOPBR 2 1 ( )
6 UART RTSEL RXDNC STOPBR UART 611

UARTICR1 UARTICRZ

o
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UART1 1
UARTLDR 7 6 5 4 3 2 1 0
(0x0F56)
UART1DR7 | UART1DR6| UART1DR5| UART1DR4 | UART1DR3| UART1DR2| UART1DR1| UART1DRO
/ R/W R/IW R/IW R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
1 UARTI1IDR UARTICRI<RXE> UARTICRI<TXE>'0" 011. 7. 1 o
2 UARTICR1<BRG> TCAO UARTIDR
3 0 0 UART UART1DR
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
1 INTTXD1 TBFL 000 TD1BUF TBFL 010
2 UARTISR 4 000
3 0 0 UART UARTISR 000
UART1
RD1BUF
(0XOF58) 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
0 0 RD1BUF
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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
0 0 TD1BUF
11.2 UART
UART1 1 POFFCR1 UART
POFFCR1<UART1EN>6 0 6 UART UART
POFFCR1<UART1EN>"1" UART UART
POFFCR1<UART1EN> "0" UART UART
POFFCR1<UART1EN>"1"( UART )
UART POFFCR1<UART1EN> "0" UART1
11.3 UART1CR1 UART1CR2
MQ6811 UART ( ) UART
UART1CR1 UARTICR2 11.3
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Bit to be changed

Function

Conditions that allow the bit to be changed

UART1CRI1 UARTISR
<TXE> <TB3Y=

UARTI1CR1 UARTISR
<RXE> <RBSY>

UARTICR1<STOPBT=

Transmit stop bit length

Both of these bits are "0"

UART1CR1<EVEN>

Parity selection

UART1CR1<PE>

Parity addition

All of these bits are "0

UART1CR1<IRDASEL>

TXD pin output selection

Both of these bits are "0"

UART1CR1<BRG>

Transfer base clock selec-

tion

UART1CR2<RTSEL>

Selection of number of RT

clocks

All of these bits are "0”

UART1CR2<RXDNC>

Selection of RXD pin input
noise rejection time

Both of these bits are "0"

UART1CR2<STOPBR> Receive stop bit length
11.3 UARTI1CR1 UART1CR2
1141
0 0 UART
11.4
7 6 5 4 3 2 1 0
TXE RXE STOFPBT EVEN PE IRDASEL BRG -
UARTICRA e st s it e e [N N [
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
UARTI1DRT | UARTIDRE | UARTIDRS | UARTIDR4 | UARTIDR3 | UARTIDR2 | UART1DR1 | 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
ue ue ue ue ue ue ue value
RO1DRT RD1DR6 RD1DR5 RO1DR4 RD1DR3 RD1DR2 RO1DR1 RO1DRO
RD1BUF Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi-
nate nate nate nate nate nate nate nate
1DR4 1DR3 TD1DR2 TD1DR1 TD
TD1BUF Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi-
nate nate nate nate nate nate nate nate
114
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11.4.2 TXD
0 0 / TXD
11.5
STOP mod
UARTICR1 IDLED or SLEEPO mode moce
<IRDASEL> SYSCR1<OUTEN>="1" | SYSCR1<QUTEN=>="0"
" H level H level
Hi-Z
" L level L level
11.5 3 0 0 TXD
11.5
UART ) 6 1 ( )
UART1CR1<PE>
UART1CR1<EVEN> UART1CR1<STBT>
11.1
- @ )
- @8 )
- ( )
- ( 1 2 )
Transfer frame
PE |STBT 1 2 3 4 5 6 7 8 9 10 11 12
0 _\i\Staﬂ/:(BitDXBit1:XBit2X:Bit3XBit4X:Bit5X: Bits):(Bit?):r’smpﬂ
0 _\Stan' Bit0 X Bit1 Y Bit 2 X Bit3 X Bit4 X Bit5 X Bit6 { Bit 7 ¥Stop 1! Stop 2! !
1 \ stert {Bito Y it 1{ Bit2 ¥ Bit3 )} Bit4 { 8it 5§ 8it6 X Bit 7 {Parity YStop 1| i
1 st {Bito Y Bit 1Y Bit 2 X Bit3 ) Bit4 X Bit 5 X Bit6 X Bit 7 {Parity ¥ Stop 1/Stop 2|

11.2
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11.6
TXD1 IrDA (IrDA) UART1CR1<IRDASEL>
"1 TXD1
Start bit Stop bit
UART output DO D1 D2 ---- D7
| | | 1 ]
| | | | |
IrDA output : H : : H : -———- | !
1 [ 1 [ 1
I _;_:L‘_I I I I
316
Bit width
11.3 ( IrDA )
11.7
UART UART1CR1<BRGXJARTIDR UARTICR2<RTSEL> UARTIDR UARTI1CR2
<RTSEL> 611. 7.1
6
11.7.1
Transfer frame
pEs‘rBT|1|2|3|4|5|5|?|8|9|1U|11|12|
0 0 _\Slaﬂ/:(BilUX:BiHX:BiIEXBil3XBil4XBil5XBilSXBil?):,Slop1; | |
0 1 _\SIarl)( Bit0 X Bit1 X Bit2 X Bit 3 X Bit4 X Bit 5 X Bit6 X Bit7 fStop 1! Stop 2. E
1 0 _\:ASlaﬂX BilUXBiHXBiIQXBiISXBiMXBil5)i(BilS):<Bil?XParily):,Slop1! i
1| 1 | \startBito X Bit1 Y Bit2 X Bit 3} Bit4 X Bit 5 X Bit6 Y Bit 7 }Parity Ystop 1Stop 2]
RTSEL : : : : : Nulmber OII RT Clor‘:ks : : : : : Generated baud rate
000 16 [ 16| 16| 16|16 [ 16| 16| 16| 16| 16 | 16 | 16 | —sxmaatore bauel
001 16 [ 17 | 16 | 17 [ 16 [ 17 [ 16 | 17 | 16 | 17 | 16 | 17 | —msrioanmre b
010 15[ 15| 15 | 15 [ 15 [ 15 | 15 | 15 | 15 | 15 | 15 | 15 |—sxpaatore baud
01 15| 6| 15| 16 | 15| 16 | 15| 16| 15| 16| 15 | 16 1s.sxr_LA°kaR+1;. [baud)
100 17 a7 | ar | 7 [ a7 [ a7 |7 | a7 | a7 | 17 | T | T | —patore baud
*When BRG is set to fegek
114 UART1CR2<RTSEL>
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/ UART1CR2<RTSEL> RT
UART1CR2<RTSEL> 15 17 RT UART1CR1
<BRG> (UART1DR )+1 UART1CR2RTSEL>
6001660116 RT RTx15.5 RTx16.5
(pseudo baud rate) RT 11.3
fcgck 4MHz ART1CR2<RTSEL> 6 0 0 OWARTIDR 60x1906
11.3 fcgek / (16 x (UART1DR + 1)) = 9615 (baud)
9600(baud) (+0.16%)
11.7.1.1 UART1CR2<RTSEL>UART1DR
UART1DR 11.4 fcgck=4MHz
38400 (baud) UART1CR2<RTSEL> UART1DR
11.5 UART1CR2<RTSEL>
11.5 UART1CR2<RTSEL> = 00106
38095 (baud) (-0.79%) 38400 (baud)
RTSEL UARTDR set value
_  fegek[Hz]
000 UARTDR = 16 xA [baud] 1
_ fcgek [He] _
001 UARTDR = 16.5 % A [baud]
_ _ fegek[Hz]
010 UARTDR = 15 xA [baud] 1
_  fegek[Hz]
_ fegek [HZ]
100 UARTDR = 17 %A [baud] —1
11.5 UARTI1DR ( BRG fcgcek)
RTSEL UARTDR calculation Generated baud rate
4000000 [Hz] N 4000000 [Hz] _ _
000 UARTDR = 36538460 tbaudi” baud] 1=6 Bx6+1) =35714 [baud] (—6.99%)
_ 4000000 [Hz] 4000000 [Hz] _
001 UARTDR = T===5200 [baud] —1=5 656%B+1) =40404 [baud] (+5.22%)
_ 4000000 [Hz] - 4000000 [Hz] _
010 UARTDR = m —1=6 m =38095 [DEUd] {—0.?9%::]
_ 4000000 [Hz] - 4000000 [Hz]
011 UARTDR = 155 X 38400 [baud] =1 6 m =36866 [Daud] {—3_99"%)
4000000 [Hz] - 4000000 [Hz]
100 UARTDR = W‘D[DEUU] 1=5 W—SQE"S [DBUd] (+2_12011::]
11.6 UARTIDR
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+3% +3%. UART (

11.8

RXD1 pin \ Start Bit /( Bit0 X

RT1514 13121110 &8 8 7 6 5 4 3 2 1 0 151413121110 9 8 7 6 5 4 3 2 1 0 151413

RT clock

H'i |
Intemal received \  StartBit ( ,( Bit0 YYY X

a) UARTCR2<RTSEL= is “000B"

RXD1 pin \ Start Bit /{ Bit0 K

RT1514 1312110 9 8 7 6 5 4 3 2 1 0 1615141312110 9 8 7 6 5 4 3 2 1 01514

]
Intemal received \  StartBit il’i /( Bit 0 YYY X:
(&)

UARTCR2<RTSEL=> is “001B”

RXD1 pin \ Start Bit K Bit0 X Bit1

RT1413 121110 9 8 7 6 5 4 3 2 1 0 1413121110 9 8 7 6 5 4 3 2 1 0 14131211 10

RT clock

Intemal rewi\aed—\ Start Bit l l l /( Bit 0 ‘|5' ‘l’ ‘|* X Bit 1

data

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

RXD1 pin Y Start Bit A Bit0 X Bit 1

RT141312 1110 & 8 7 6 5 4 3 2 1 0151413121110 9% 8 7 6 5 4 3 2 1 0 1413121

RT clock

[ ]
Intemal received \  StartBit l l i /( Bit0 YYY XBH‘I

(d) UARTCR2<RTSEL= is “011B”

RXD1 pin \ Start Bit K Bit0 X:

RT1615 141312 110 9 8 7 6 5 4 3 2 1 0 1615141312110 9 8 7 6 5 4 3 2 1 0 16

RT clock ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
]
Internal received \  StartBit ili /( Bit 0 YYY X:
(

data
e) UARTCR2<RTSEL= is "100B"

11.7 UART1CR2<RTSEL>
RXD1 UART RT 15 17
RTn (n =16 0) 17 RT RT16 RTO 16
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RT

RT15 RTO 15

RXD1

UART1CR2RTSEL> 15
RT8 RT6 ( 11.6)
RXD1

Counting is suspended until
the next falling edge is detected

RT14 RTO( ) RT8 RT6

17 RT

01 ®RT
RT

RT1514 131211 10 9 B 7 & 151413121110 8 8 7 6 5 4 3 2 1 0151413121110 % 8 7 6 5 4 3
1 1 o N
RXD1 pin i 1 Start Bit Bit0
’ \ B A
:
Internal received i’ Start Bit /{ Bit0
data
YYY
Shift register X Bit 0
] . N
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> 11.6
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

UARTCR1<BRG>
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151413121110 @ 8 7 6 5 4 3 2 1 0151413121110 9 8 7 6 5 4 3
RT dock

Noise
RXD1 pin || \ Start bit ){ Bit0

Internal received U Noise is removed Start bit /( Bit0
data

YYyY
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
UART1CR1<TXE>"1" UART1SR<TBFL> "o" TD1BUF
TD1BUF UART1SR<TBFL> 616
TXD1 ( UART1CR1<STBT> 1 2 )
( ) UART1CR1<BRG>UART1CR2<RTSEL>UART1DR
UART1SR<TBFL> 606 INTTXD1
1 TD1BUF
2 11.7 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

11.7 TXD1
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11.10.2
UART1CR1<RXE>"1" RXD1
RD1BUF (1 2 ) ( )
1 2 ) @8 ) RD1BUF
UART1SR<RBFL> 616 INTRXD1 UART1CR1<BRG>
UART1CR2<RTSEL>UART1DR
RD1BUF
RD1BUF
11.11
11.11.1
RXD1 pininput ot a0 X o 2 s Y s Y {17 oy e

UART1ER<PERR>

INTRXD interrupt request

Reading of UART15R

—

PERR is dearned io 0
when ROMBUF
] = read afler reading PERR:="1"

Reading of RD1BUF

\
hN

RO1BUF

=]
o
Diata +|.'ut:|nq
RO pninps ot ()oY s o s

UART1SR=PERR=

I Tl chaarad

INTRXD interrupt request

& PERR: it chared ba 0"
when RO 1BUF
& read afler eading PERR="1"

L]

Reading of UARTI15R

Reading of RD1BUF

=

ROIBUF

11.10
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UART1SR<PERR>
616 INTRXD1
UART1SR<PERR> 1 6 UARTISR UART1SR<PERR> RD1BUF
60¢ RDI1BUF )
UART1SR UART1SR<PERR> 616 RD1BUF UART1SR
<PERR> 6060 UART1SR<PERR> UARTI1SR RD1BUF
6060
11.11.2
Afalling edge is
detected
RXD1 pin input : @@ Bit? {Stop
i FERR is generated if 07 is received
Sampling ! in the sampling of the stop bit.
Start BitD Bit1 Bit2 Bit3 Bit4 Bit5 Bité Bit7 Stop
UART1SR<FERR> |

INTRXD1 internupt request

i-| when RD1BUF

FERR is deamed to "07

is read after reading FERR="1".

Reading of UART1SR

Reading of RD1BUF

N

Xlndcmrmi nate

:
¥

Data reading

When the extemal baud rate is slower than the intemally set baud rate

RD1BUF
Afalling edge is
detected
RXD1 pininput !
Sampling i
Start BitD Bit1
UART1SR<FERR>

A falling edge is

detected

Start BitD Bit1 Bit2

P

Bit2  Bit3 Bit6 Bit7 Stop

FERR is generated if *07 is received
in the sampling of the stop bit.

Bit4 Bits

Bit3 Bit4 Bi

it

INTRXD1 interrupt request

-| when RDOBUF

4 FERR is cleared to "0

is read after reading FERR="1".

Reading of UART1SR

Reading of RD1BUF

I

RD1BUF

X Indeteminate l#?

v

Data reading

When the external baud rate is faster than the internally set baud rate

11.11
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RXD1 606
UART1SR<FERR> 616 INTRXD1
UART1SR<FERR>0 1 6 UARTI1SR UART1SR<FERR> RD1BUF
606
UARTI1SR UART1SR<FERR> 616 RD1BUF UART1SR
<FERR> 606 UART1SR<FERR> UARTI1SR RD1BUF
606
11.11.3
RD1BUF UART1SR <OERR>
6160 INTRXD1
UART1ISR <OERR> 61 6 INTRXD1
( 11.11)
( )
UART1SR (
RD1BUF ) ( 11.2)
UART1SR<OERR>6 1 6 UARTI1SR UART1SR<OERR> RD1BUF
60¢q 11.13)
UARTI1SR UART1SR<OERR> 616 RD1BUF UART1SR
<OERR> 606 UART1SR<OERR> UARTI1SR RD1BUF
60¢q 11.13)
Datlaﬁ. Datle DathC
PRI O CT) G0 49 e o e 9 €l = G G 9 o
UART1SR<RBFL> |
UART1SR<OERR> The flag is set.
i ) I ) i Nointcrl_'l.lpt
TR trup rguest [ v v B v
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.

11.12 INTRXD1
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Data A Data B Data C Data D
A . a "

r Al r N F Al
ir Start 4 BitD (Parnityf Stop \ Starnt I Stop \ Start AP Stop

The parity is OK. !

A parity error occurs.

UART1SR<FERR> : H-/a framing error occurs. I I
UARTOSR<PERR> L The flag is set.
UART11SR<RBFL>
UART1SR<OERR>
) h An interrupt request h An intemupt request : No interrupt request [

INTRXD 1 interrupt request “ is generated. ] is generated. | | is generated. —| 1
' o o

RD1BUF X Data s N A
'I'I'ncoant-u‘ltscddataBacdiscadnd/Thcoammtsddata[:m:discadad "'hcmmmtmfdﬁa'?ﬂ/

discarded and those of

and those of data Aare maintained. and those of data Aare maintained. data A are maintained.

When a parity error occurs in the first received data and a framing error occurs in the second data
Data A Data B Data C Data D

f o v F A Vi A . e .
D1 it oo s ) oo s oo s ) o
v v : :

1 1 1
The party is OK. i A parity emror occurs. i The error flag is not set i i
UART1SR<PERR> i | | together with an ovemrun error. | !
M | ;
1 } }
UART1SR=<RBFL=> ' i i
| | | |
UART1SR<OERR> i | 5 ;
: : | _ '
) b An interrupt reguest h An interupt request i No interrupt request i
INTRXD1 interrupt request ” is generated. " is generated. | |«—isgenemated. —| |
a a T T
RD1BUF X Data A s 4 A
The contents of data Bacdiscadod/ The contents of data Ca'c/ 'I'I';coantcmsofdataDarc/

and those of data Aare maintained. discarded and those of discarded and those of

data A are maintainad. data A are maintainad.

When a party eror occurs in the second received data

11.13 /
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Data A
Py

Data B
N

UART1SR<RBFL=>

UART1SR<QERR>

T RBFLis cleared to "0" when
RD1BUF iz read after reading

INTRXD1 interrupt request

REFL="1".

CERR s cleared to "0" when
ROMBUF is read after reading
CERR="1".

Reading of UART1SR

Reading of RD1BUF

N

RD1BUF

T

|
Q

Data A
.

The contents of data B are discanded /

and those of data Aare maintained.

Data B
.

Reading of data A

RXD1 pin input

UART1SR<RBFL=>

.
S 0 0 69, = ) ) &9

Stop

RBFLis cleared to *07 when

UART1SR<QERR>

RBFL=

17

INTRXD1 interrupt request

1
!
i
'
| L
1
1
!
i

H

1
'
: RD1BUF is read after reading
|
i
'
1

O—|

OERR s cleared to "07" when
ROMBUF is read after reading
CERR="1".

Reading of UART1SR

Reading of RD1BUF

-

RD1BUF X Datan
The contents of data B are discarded / * *
and those of data A are maintained. Reading Reading
of data & of data A
11.14
11.11.4
RD1BUF UART1SR<RBFL> 616
UART1SR<RBFL>6 1 6 UART1SR UART1SR<RBFL> RD1BUF
6060
UART1SR UART1SR<RBFL> 616 RD1BUF UART1SR
<RBFL> 606 UART1SR<OERR> UARTI1SR RD1BUF
6060
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Diata A Data B
A A

r

AL L]
1 1

UART1SR<RBFL=>

i

INTRXD1 interrupt request

k H A

'1 il

RBFL is deared to "0" when
RD1BUF is read after
reading RBFL="1".

Reading of UART 1SR

!
|

]

Reading of RD1BUF
| |
RD1BUF X paaa O { paaB  ©
v ¥
Reading of data A Reading of data B
11.15
11.11.5
TD1BUF ( UARTI1SR <TBFL>"0") UART1SR <TBSY>
606 TD1BUF UART1SR <TBSY> 616
INTTXD1
UARTI1CR1<TXE= Data A Data B
TXD1 pin input . } m STQPI
UART1SR<TBFL> [ ] i E
UART1SR<TBSY=> L

INTTXD1 interrupt

request 1.
Writing of TDOBUF | |
Wiiting of Wiriting of
data A data B

11.16
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11.11.6
TD1BUF TD1BUF
UART1SR <TBFL> "o" INTTXD1
TD1BUF UART1SR <TBFL> 616

UART1CR1<TXE=> pata A -
TXD1 pin input Bit7 JStop

i

UART1SR<TBFL> [ ]

A i :
UART1SR<TBSY> B
INTTXD1 interrupt I ﬂ
request
Writing of TD1BUF I I

Writing of Whiting of
data A data B
11.17
11.12
11.17 11.8 11.9
RD1BUF
1
INTRXD1 UARTISR RDI1BUF
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( Receiving process )

| Read UART1SR |

| Read RD1BUF |

INTRXD1 interrupt
subroutine

| Read UARTISR |

| Read RD1BUF |

UART1SR<RBFL>

1
UART1SR<PERRS
0

Parity error

UART1SR<FERR=> L -
Framing error
0

Data processing
(Received data is valid)

| Error handling

UART1SR<PERRS =~ —
Parity ermor
0
UART1SR<FERR> 1 ,
Framing error
0

Data processing |

Emor handling

(Received data is valid)

UARTISR<OERRS >
Owerrun emror

0

| Error handling

(e )

When no receive interrupt is used

UART 1 SR<OERR> =
Owerrun emor

D |

Emor handling

=

When a receive interrupt is used

11.18

RBFL

FERR/PERR

OERR

State

Data has not been received yet.

Some pieces of data could not be received during the previ-
ous data receiving process

(Receiving of next data is completed in the period from
when UART15R is read to when RD1BUF is read in the pre-
vipus data receiving process.)

Receiving has been completed properly.

Receiving has been completed properly, but some pieces
of data could not be received.

Received data has erroneous value(s).

Received data has erroneous value(s) and some pieces of
data could not be received.

11.8
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FERR/PERR OERR State

0 0 Receiving has been completed properly.

Receiving has been completed properly, but some pieces
0 1 J

of data could not be received.
1 0 Received data has erroneous value(s).

Received data has erroneous value(s) and some pieces of
1 1

data could not be received.

11.9
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12. Flash
MQ6811 8Kx8 Flash Flash ( ) MCU
Flash CPU Flash
MQ6811
MCU Flash (FLSCR1 FLSCR2) Flash
MCU Flash
12.1 Flash
Flash Flash 1(FLSCR1) Flash 2(FLSCR2) Flash
(FLSSTB)
Flash 1
FLSCR1
(OXOFDO) 7 6 5 4 3 2 1 0
FLSMD
/ RIW R R R R R
0 0 0 0 0 0
010:

FLSMD | Flash 101:

1 é 7

2 Flash 1 FLSCR1 FLSCR2 60x D56

FLSCR2 60xD56
FLSCRM
3 FLSMD 601md 016

Page 190/ 201




iIMQ Technology Inc.

No. TDDS01:M6811-CN Name MQ6811 Version V1.4
Flash
FLSCR2
(OXOFD1) 7 6 5 4 3 2 1 0
CRI1EN
/ w
0 0 0 0 0 0 0 0
0XD5: FLSCR1
CR1EN | FLSCR1 /
FLSCR2<CRIEN> 6 0 x D 5F6SCRI<FLSMD> 6 1 O IFtash McuU
Flash
Flash
FLSCRM
(OXOFD1) 7 6 5 4 3 2 1 0
FLSMDM
/ R R R R R R R R
0 0 0 0 0 0 0
0: FLSCR1<FLSMD>="101"
FLSMDM | FLSCR1<FLSMD>
1 FLSCR1<FLSMD>="101"
1 FLSCRM Flash 1
2 FLSMDM  FLSMD="101" 616
3 5 FLSCRM 606
Flash
FLSSTB
(OXOFD2) 7 6 5 4 3 2 1 0
FSTB
/ R R R R R R w
0 0 0 0 0 0
0: Flash
FSTB | Flash
1: Flash
1 RAM FSTB Flash FSTB
2 FSTB 010 Flash
3 FLSSTB 7 0 606
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12.2 Flash
12.2.1 Flash (FLSCR1<FLSMD>)
MCU Flash Flash
(Flash )
FLSCR2<CR1EN>6 0 x D5 6 Flash
<FLSMD> 6 0106 FLSCR2<CR1EN>6 0 x D5 6 Flash
6 6
FLSCRI1<FLSMD> 601060
FLSCR1<FLSMD> 6010606
1 FLSCR2<CRIEN> 0 0 x D FBSCRI<FLSMD> 6 1 0 IFtash
Flash
2 FLSCRI<FLSMD> 6 0 ( )
FLSCRI1<FLSMD>06 1] Flash
12.2.2 Flash (FLSSTB <FSTB>)
FLSSTB<FSTB> 606 MQ6811 FLSSTB<FSTB>
<FSTB> RAM Flash
FLSSTB<FSTB> 616 Flash RAM
606 FLSSTB<FSTB> 6106 Flash
12.3 Command Sequence
MCU 6 ( JEDEC ) 12.1
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FLSCR1
Flash
McuU
FLSSTB
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Flash
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1st Bus Wnte Cy- | 2nd Bus Write Cy- | 3rd Bus Write Cy- | 4th Bus Wnte Cy- | 5th Bus Wnte Cy- | 6th Bus Wnite Cy-
Command sequence cle cle cle cle cle cle
Add Data Add Data Add Data Add Data Add Data Add Data
BA Data
1 Byte Program (o555 | OxAA | OfAAA | Ox55 | Ox#555 | OxAD | | (Note - - -
(Note 1) 1)
Sector Erase SA
2 | (partial erase in units | 0555 | OxAA | O:FAAA | 0xB5 | Ox#555 | 0xB0 | 0555 | OxAA | OuPAAA | OxB5 0x20
of 128 bytes) (Note 2)
3 Product ID Entry (#6565 | DxAA | OufAAA | OxB5 | Ox#655 | 0x90 - - - - -
4 Product 1D Exit DX 0xFD - - - - - - -
12.1
5
( /D ) o1/2
o1
4 # 0x8 OxF 4 OxF
12.3.1 Byte Program
1 Flash ( ) 4 (bus)
0x8000 FLSCR2<CR1EN>60 0 x 5 DO 4
(bus) 0x8000 40 >s
« ) CPU 112
1 ( OXFF) Flash (sector
erase) (chip erase)
2
12.3.2 Sector Erase (128 )
128 Flash 6 (bus)
OxEOOO  OxEO7F 128 FLSCR1<FAREA>
6106 FLSCR2<CR1EN>6 0 x 5 D6 6 (bus) OXEOOO0 OxEO7F
128 5ms
CPU 1/2
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OxFF
12.3.3 ID
ID ID Flash Flash
ID Flash ID
Address Meaning Read value
0xF000 Vender ID 0x68
0xFO01 Flash ID 0x01
0xFF:  Security disabled
0xFFTF Security status ) seunty program disable
Other than 0xFF: Security program enabled
12.2 ID
12.3.4 ID
ID
12.4 Flash
Flash Flash Flash
Flash Flash
Flash CPU 1/2
1 Flash Flash Flash 128
(1 )
1 Flash «C )
2 Flash Flash MCU (
) Flash
1241 MCU Flash
MCU RAM Flash

Page 194/ 201




iIMQ Technology Inc.

No. TDDSO01:M6811-CN

Name MQ6811

Version

V1.4

CPU

© N o ok R

CPU

RAM
FLSCR1<FLSMD>"101"

FLSCR1<FLSMD>"101"

(

)

o

1/2

1/2

(DI1) 6 (O)MF
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A3 ISP

MQ6811 (ISP) iMQ MQ-Link
(degugging) PC
(ISP) (target system)
(ISP) 2 3 Al P40
P41 (ISP)
/

( ISP ) (MCU )
ISPCLK ( ) P40/AINO/KWIO
ISPDIO / ( ) P41/AINL/KWI1
RESETB Reset control pin RESETB
VDD 5.0V 2.0V to 5.5V
VSS ov

Al (ISP)
MQ-Link
(ISP) MQ-Link iMQ
MQ-Link (ISP)
Al
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Name MQ6811

Version V1.4

Level Shifter
(provided power supply by target system)

Control Circuit

(provided power supply by bus power)

] I\

/
| VDD (Note2) ./
A L4
VDD Y '
ISPCLK (P40) -—%]i
ISPDIO (P41) 1 /Jj%v}
T' Tl (Note 1)
Other RESET
McU parts control
I Interface
| control cable
RESET ! -Q
VssS
pt »
Target system Connectors MQ-link
Debugger
Al MQ-ink

1 (ISP)
2 (1SP) MQ6811 VDD MOQ-Link
3 MQ-Link 6i MQ i 87 | OE
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Version V1.4

B3

mﬁ 68 11

170

iMQ
ST SOT23 SD SDIP
SP SOP LQ LQFP 7x7
MS MSOP LA LQFP 10x10
SS SSOP LE LQFP 14x14
DP PDIP N4 QFN 4x4
TS TSOP N5 QFN 5x5
DS TSSOP
005 5 032 32
006 6 036 36
008 8 040 40
010 10 044 44
014 14 048 48
016 16 064 64
020 20 080 80
024 24 096 96
028 28 100 100
/ /
A 128 Bytes K 24K Bytes
B 256 Bytes M 32K Bytes
E 512 Bytes N 40K Bytes
J 1K Bytes P 48K Bytes
L 2K Bytes S 64K Bytes
T 4K Bytes U 96K Bytes
G 8K Bytes w 128K Bytes
C 12K Bytes \%
H 16K Bytes
R -40~85T
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Name MQ6811

Version V1.4

C3

MSOP 10 (

MQ6811 MU10GABR)

—_— . f/’ /J_l‘ "\\\‘
Co )
I\\ s ]f.
el LN
TN ‘
\ A
o Ll
4 |
1 1 ] |
1l {
1 m
1] 5
b e
D
\ -
[&] ——— \I, —\— C\
/ N e
=T -
y) \ i\?f GAUGE PLANE
———& SEATING PLANE
/ . +:,‘
L |
3
L1 =
SYMBOLS MIN NOM. MAX,
iy — - 1.10
Al 0.00 - 0.15
A2 0.75 0.85 0.95
o} 017 — 0.27
c 0.08 - 0.23
D
E
E1
e
L 0.40 | 0.80
L1
B e 8
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P10
2. MCU

(B)
1,
616

2. POFCO 606 SYSCR2<XEN>0 1 6

3. ¢ ) ¢ )

4 CGCR<FCGCKSEL>

5. SYSCR2<XEN> 616  POFCO " 00 P00  PO1
POFCO "16

(C) ADC

AD ADCDRL ADCDRH AD ADCDRL
ADCDRH INTADC

(D) Timer
TAODRAL (TAODRBL)
TAODRAH(TAODRBH) 16 TAODRAL/H

A0

(E) LVD

(VDD) (VDXLVL)
(INTLVD) (VDD)
(INTLVD)

®»
1, IMF " 06 IMF 616
IL

2. EF IMF 616
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Name MQ6811

Version V1.4

(©)

1.

(Vss: OV, TopR: 25‘(:)

Iop

VDD =55V
fegek =4.0 MHz , fs= 24 KHz 27
(fogek =B.0MHz  2)
VDD =55V
fegek = 2.0 MHz , fs= 24 KHz 24

( fcgck :80 MHZ 4)

mA
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