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1
. Approved .
Version Date Descrption
1. 62. 4 / 6 P26, RART A 2-3 Reset
2. 04. 2 0 Info Block "64x8 Info Block
A o
6.2. A FSCTRL bit 3~bit6
4 . 8.2.1/0 , P75,P74 PXCR,PxFC
V2.3 |2022/10/28
5. 69 1AD 6 9.1ACK fcgck AD
6., 10.4. (RTC) RTCCR , 4,
7. 105.18 ~ TOOMOD
8.013. 3 0 13.1
9., D, RTC
1. 10.6.3.6 PPG U PPG
V2.2 | 2021/9/23 A PxFC
2. A (OCDE)
V2.1 | 2021/2/3 |1. C QFN32 (4x4)
1. 9.10 AD 9.110 AD ADC
V2.0 | 2020/1/10 o
A ADC 3V, 4V,
1. 2.2 i RTC
2. 24 / 1 2 ;
V1.9 | 2019/10/7 |3. 10. / ) 10.19 (TCAO0)
4. 11. (UART) 12.1
5. D . (G)RT (H)
6. SPI SIO, P77/ SS : ; 15.1~15.15
V1.8 |2018/11/20(1. 2.4 I A MQ6822

po
p-X
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1. 834 P4 (P47  P40) _ P2PU, P2PDP4PU, P4PD
P7PU, P7PD

2. LCD - 5 LCD & . U4 (U3 ) 13

V1.7 [2018/9/7 g
W3A12 ) 12 @2 )

3. ~14.7LCD STOP mode

4. D (P2 P4 P7) LCD
V1.6 |2018/4/9 1. SOP28
V15 |2018/3/13 1. D,
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Version Apg;ot\éed Description
1. 2.4 / .
2. 4.2 SFR1 SFR2 SFR3
3. 8.3.3P2 (P27 P23) 8.3.4 P4 (P47 P40)
8.3.5 P7 (P77 P70) 8.3.6 P8 (P83
P80) 8.3.7 P9 (P91 P90)
4, 8.3.7 P9 (P91  P90) UART
UATCNG
5. 9.2 AD ADC 1 ADCCR1
6. 10.5.1.2 01 01
TO1MOD
vi4 |2017/10/31 7. 11.2LCD LCD LCDCR3
LCDCR4 LCDCR5
8. 12.1 UART UART1 UART1SR
9. 12.7 (Baud rate)
10. 13.1 Flash Flash 2
FLSCR2
11. 14.3 2SBIOCR2
12. 15.2 2 POFFCR2
13. 15.2 SIO0CR
14. D,
1. 10.5.110 00
V1.3 (2016/10/6 |2. 10.5.3.110 10.8 10
3. C SSOP 20
1. 2.4 A 16 20 .
2. 43.12 A 1 (SLOW1) A 4.3
V1.2 |2016/7/01 3 10510 (TCQOA
4. 14.3 SBIOCR1 SBIOCR2 SBIOSR2 I2COAR
5. C A 16 20
6. 15. D,

po
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Version ApBr:t\éed Description
1. 2.1 MQ6812
2. 2.3 MQ6812
3. . 24 I A PPGOOB
PPG01B PPG02B PPGO03B PPG04B PPGO5B
4. 3.3. (DC) _IDD,
V1.1 [2016/2/25 10. / wot U
WDTT
6. 10.5.1.1 00 A TOOMOD 5byte RA
TCKO
7. 10.5.1.2 01 A TOOMOD 6 byte,
14. (SBI) /1T .
B C
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2
2.1
E E
A : 2.0V ~ 5.5V
( LCD :2.6V~55V)
A :-40C ~ 85C
A 87 8 E
E
A 16Kx8 /128 x 8 Flash
( 100K A EEPROM)
A 512x8 RAM( )
A 64x8
E
E /0
A 28 / o) 2 Hi-
driving (32 )
A 2 35mA LED (P80/P81),
P10 . 27 1/0 15mA
A 6 10 PPG ( )
A 1 16 PPG
A 16
A 27 I/O
A 2 /
( 2.4)
E LCD
A 8 COM X 12 SEG ( DMA)
A 5 LCD o) . 14 (1/3
), 1/3 (U3A1/2 ) 112 (1/2 E
)
( 611 LCD 6 )
E (UART)
E (SD)
E (>C)
) Page 14/
; A A
A

po

A fcgek fc

11, 1/2, 14 1/8
A RC
A IMHz~16MHz,  32kHz
A RC 8MHz/16MHz
A RC 24KHz

/

A 6 10 (TCQA

- TCQOQ TCQO02 TCQO4
- TCQOL1 TCQO3 TCQO5

A 1 16 (TCAA  capture
A )
A (Time Base TimeA TBT)
A (Watch Dog TimerA WDT)
A 2 (WDT2)
A (Warm-up Counter A WUC)
A (Real Time CloclA RTC)
A 8 (Divider, DVO)
(RTC Slow1l A 32.768
A +50ppm (Topr=25 )A
D o)
9+1 10 AD
A 9 AD
A 1 1/4 VDD
A AD 2V
A 1 AD A
2.0V ~5.5v
297 )
A A
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E E 22
A / 2 A
A 3 A
( 1 ) ( 7.1~7.5)
A 6
( 2 2/1, 1/0 ) E 2
A o
A 0 E
A U cpPU A
/ E
A U cpPU A A LQFP (7x7) IQFN 32
A SSOP 2850P28
A U A A SORSSOPDIP20
I 4.3)
6812/6821/6822 A
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MQ6812LQ032HAER | MQ6812N4032HAER
32 32
(0 ) (30) (30)
2.0~5.5V 2.0~5.5V
-40~85C -40~85C
16 16
Flash
16K Bytes 16K Bytes
/ 10 10
RAM 512 Bytes 512 Bytes
10-hit x 9-CH 10-bit x 9-CH
ADC . .
(1/4vDD, , )? (4vDpD, , )
LCD 8x12 8x12
03 03
: 19 119
16MHz 16MHz
/ +-1% @ 25C +-1% @ 25C
+/-2% @ 0~85C +/-2% @ 0~85C
+/- 3% @-40~85C +/- 3% @-40~85C
1~16MHz 1~16MHz
32768Hz 32768Hz
10bit x 6 10bit x 6
/ 16bit x 1 16bit x 1
WDT,TBT, WDT,TBT,
RTC,WUC RTC,WUC
PWM/PPG 10bit x 6 10bit x 6
16bit x 1 16bit x 1
8 8
(+/-0.1V)2 (+/-0.1V)2
UART x 1, UART x 1,
90, PC 90, PC
LQFP32 QFN32
*1:  1/4VDD_ 1 1/4 VDD | ADC 2v);
ADC
*2: 2 LVDA 4 A +-0.1V,
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MQ6812SP028HAER | MQ6822SR28HAER | MQ6812SS028HAER
28 28 28
(10 ) (26) (26) (26)
2.0~5.5V 2.0~5.5Vv 2.0~5.5V
-40~85C -40~85C -40~85C
13 16 13
Flash
16K Bytes 16K Bytes 16K Bytes
/ 10 10 10
RAM 512 Bytes 512 Bytes 512 Bytes
ADC 10-bit x 9-CH 10-bit x 9-CH 10-bit x 9-CH
(2/4vDD, , )? (a/4vDD, , )? (4vDD, , *
LCD 8x8 8x12 8x8
12 3 12
119 115 - 19
16MHz 16MHz 16MHz
+/-1% @ 25C +/-1% @ 25C +/-1% @ 25C
+/-2% @ 0~85C +/-2% @ 0~85C +/-2% @ 0~85C
+/- 3% @-40~85C +/- 3% @-40~85C +/- 3% @-40~85C
1~16MHz 1~16MHz 1~16MHz
32768Hz 32768Hz 32768Hz
10bit x 6 10bit x 2 10bit x 6
/ 16bit x 1 16bit x 1 16bit x 1
WDT,TBT, WDT,TBT, WDT,TBT,
RTC,WUC RTC,WUC RTC,WUC
PWM/PPG 10bit x 6 10bit x 2 10bit x 6
16bit x 1 16bit x 1 16bit x 1
8 8 8
(+/-0.1V)*? (+/-0.1V)*2 (+/-0.1V)*?
UART x 1, UART x 1, UART x 1,
90,12C 90, PC S0,1°C
SOP28 SOP28 SSOP28
*1: 1/4VDD. 1 1/4 vDD ;. . ADC 2v);
ADC
*2: 2 LVDA 4 A +/-0.1V,
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MQ6821SP020HAER MQ6821SD20HAER MQ6821DP020HAER
10 18 18 18
2.0~5.5Vv 2.0~5.5Vv 2.0~5.5Vv
-40~85 -40~85 -40~85
8 8 8
Flash /
16K Bytes 16K Bytes 16K Bytes
RAM 512 Bytes 512 Bytes 512 Bytes
ADC 10-bit x6-CH 10-bit x6-CH 10-bit x6-CH
(1/4vDD, , )1 (t/4vDD, , )1 (14vDD, , )7
2 2 12
217 217 217
16MHz 16MHz 16MHz
1~16MHz 32768Hz 1~16MHz 32768Hz 1~16MHz 32768Hz
10bit x 4 10bitx 4 10bitx 4
/ 16bit x 1 16bit x 1 16bit x 1
WDT,TBT, WDT,TBT, WDT,TBT,
RTC,wWUC RTC,wWUC RTC,WUC
PWM/PPG 10bit x 4 10bitx 4 10bitx 4
16bit x 1 16bit x 1 16bit x 1
8 8 8
(+/-0.1Vv) (+/-0.1v) ™2 (+/-0.1V) ™2
UART x 1SIO UART x 1SIO UART x 1SIO
SOP20 SSOP20 DIP20
*1:  1/4VDD_ 1 1/4 VDD . . ADC 2v);
ADC i
*2: 2 LVDA 4 A +/-0.1V,
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2.2
MQ6812/MQ6821 /IMQ6822 8 ) i87
CPU A 16K x 8 Flash 128x 8 Flash . 512x8
RAM . 110 . 8COMx12SEQCD . LED |
A 10 AD ) . A
. A MQ6812/MQ6821 /MQ6822
C
64K x8 A 0x0000 OxFFFF
A RESETPPGOQ PPGO01 PPG02 PPG03 PPG04 PPGO05
DVO A 0B6 RESETB PPGO0B PPG01B PPG02B PPGO03B
PPG04B PPGO05B DVOB
A o} < >0 AILL<IL5>
IL5 ILL
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VersionU V2.3

2.3
RX
UART
X | \ng ISP B
87 MCU Core
SCLK |
SL: =iy slo
SO |e = 16K Bytes Flash 10btADC %]
——
SCL e 512 Byres SRAM
DA |es 12C =
Key On Wakeup e
PPGOOH - 10bit Timer0 K=D INTC
interupt control
PPGOISte—  10bitTimer! K=
LCD il
i
PPGO25|e 10bitTimer2 KD & RIC 187
PPGO3E[e 10bitTimer3 K=D
& wor LVD BINT -—
PPGO4B[= 10 bitTimerd =D
PPGOSE}e 10bit TimerS K= System ciock control
el TCA 16 bit Timer K=
LIRC HIRC -
XTAL
POO.PO T [ >
P10 e
P20 ~ P22 |es =
PIO~47 [ew
P70~77 |e» IO PORT
PEO~PE7 e
POO~PO3 |we
2.1 MQ6812/6821 /MQ6822
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ISP_QLK
ISP_DIO

AINO ~ 8

KWI0~ 1S

SEGO~ 11
COMO ~ 7
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XIN
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2.4 /
QFN-32 / LQFP-32 (LCD: 8COM x 12 SEG)

MQ6812LQ032HAER / MQ6812N4032HAER

g 0 3 & -
g A T o o B
o O @ uw L L
o ©O > o o0 0
3 2 8 @ I o ©
g3 38 2 8 3 2 3
| X| X| | X| X| X
S 4 & ® = b ©
z z z z z z z
L £ £ £ £ £ <
8 o — N (a2} < n (o]
s § &8 &8 & &8 & &
HHHHHHHH
9] [N oy o
vss I 10 27 P47 (AIN7/ KWI 7/ SE®)
POO (XIN) [ 73] P74 (DVOB/ AIN8/ S/ KWI13/ SEQ)

POT (XOUT) [ [27] P76 (INT3/ SCLK KWI 15/ SEG)

P10 (RESETB) [Z_] QFN-32 21 ] P70 (PPGOOB/ SEG)

P71 (PPGO1B) [5] LQFP32 20 ] P75 (INT2/ SO/ KWI14/ SEG
P90(TXD1/RXD1/COMO) [B_] 10 ] P77 (INT4/ SE®)
P91(RXD1/TXD1/COM1) [T_] 18 ] P27 (RXDL/TXDL/KWI 11 / SEQ)

(PPGO2B) P80 [B_ 17 ] P26 (TXDL/RXDL/KWI 10 / SEG)

HHEHHHHE
® § ¥ § @ © £ @
® = =z = = = = 3
8 © 0 & © © o 9
g © & ©6 o o O _J
€ 388233
E 5 J 5 8 ¢ F I
T S & & Q 0
. o &£ = f F g
-~ & N o 8
4 g 2 =
O <
£ a
N
K
10 P40/OCDCK P41/0CDIO, P10/RESETB VDD, VSS
20 P40/OCDCK P41/0CDIO, P10/RESETB VDD, VSS
3U UART P90/P91 P26/P27A UATCNG
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VersionU V2.3

SOR28/ SSOF28

(LCD: 8COM x 8 SEG)

MQ6812SP028HAER/MQ6812SS028HAER

vss CI10O 28]

P00 (XIN) [Z] 7]

PO1 (XOUT) [ 2] [ 267]

P10 (RESETB) [Z_] (25 ]

P71 (PPGO1B) [5_] [ 277]

P90 (TXD1/RXD1/COMO) [ B 73]

P91 (RXD1/TXD1/COM1) [7_] MQ6812 7]

P80 (PPG02B) [ 71 ]

P81 (PPGO3B) [ 0]

P72 ( PPGAOB /TCA0/ COM2) [T 5]

P73(KW1 12/ COM3) [T 5]

P82 ( PPG04B/ COM4) [IZ] 7]

P83 ( PPGO5B/ COM5) [I3] 5]

P23 (SDA/ COM6 ) [Ta] 5]
10 P40/OCDCK P41/0CDIO, P10/RESETB VDD, VSS
20 P40/O;:DCK P41/0CDIO, P10/RESETB VDD, VSS

po
p-X
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P40 (AINO / KWIO / OCDCK)

P41 (AIN1/ KWI1/ OCDIO)

P42 (AIN2 / KWI 2)

P43 (AIN3 / KWI 3 / VRER

P44 (AIN4 / KWI4 / SEG1)

P45 (AIN5 / KWI5 / SEGO)

P46 (AING / KWI 6 / SE®)

P47 (AIN7 / KWI 7 / SE®)

P74 (DVOB/ AIN8 / S/ KWI 13/ SEQ)
P76 (INT3/ SCLK KWI 15/ SEG)

P70 (PPGOOB/ SE®)

P75 (INT2 / SO / KWI 14/ SEGY)

P24 (SCL/ KWI 8 / COM7)
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No.U TDD01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
SOR28 (LCD: 8COM x12 SEG)
MQ6822SP028HAER
vss I O VDD

POO (XIN) [Z] P40 (AINO / KWI 0/ OCDCK
PO1 (XxOUT) [ P41 (AIN1/ KWI1/ OCDIO)

P10 (RESETB) [Z_] P43 (AIN3 / KWI 3 / VRER

P90[ TXD1/ RXD1/ como) [B_] P44 (AIN4 [ KWI4 [ SEG1)

P91(RXD1/ TXD1/ COMI1) 6] 3] P45 (AINS/ KWI5/ SEG0)

P72 (TCAO/PPGAOB/COM2 | [7_] MQ 6822 P46 (AIN6 / KWI 6/ SE®)

P73(KWI 12/com3) [ PA7 (AIN7 / KWI 7/ SEG)

P82( PPG04B/COM4 | [ P74 (DVOB/ AIN8/ 9/ KWI 13/ SEG®)

(=

O

P83( PPGO5B/COMS5 | [10_] P76 (INT3/ SCLK KWI 15 / SEGB)

[ee

P23 ( SDA/COM6 ) [I1] P70 (PPGO0OB/ SEG)

P24 (SCL/ KWI 8/ COM7) [Tz P75 (INT2/ SO/ KWI 14/ SEGY)

)
|

P25 (KWI9/ SE®@) [T3] 6] P77 (INT4/ SEG)

)]

IEEEEEEEEEEER

P26 ( TXD1/RXDL/KWI 10 / SEQ[ 12 P27 (RXDL/TXD1/ KWI 11 / SER)

10 P40/OCDCK P41/0CDIO, P10/RESETB VDD, VSS
20 P40/OCDCK P41/0CDIO, P10/RESETB VDD, VSS
30 UART POO/P91  P26/P27A UATCNG
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No.U TDDS01-M6812-CN

NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

10

20

SOR20 / SSOP-20 / DIP-20

: MQ6821SP020HAER/MQ6821S020HAER/ MQ6821DP020HAER

vss[ |1
POO(XIN) [ ] 2
POL (XoUun [ | 3
P10 (RESETB[ | 4

-/

P71 (PPQO1B) 5 SOR20

SSOPR20

P90 (TXD1/ RXD1) 6 DIP-20

P91 (RXDL/ TXD1) 7

P72 (TCAO/ PPG/OB) 8

P82 ( PPQ)4B) 9

P83 (PPQ)5B) 10

20

19

18

17

16

15

14

13

12

11

VDD

] P40 (AINO / KWI0/OCDCK)
| P41 (AINL/ KWI1/ OCDIO)
[ P42 (AIN2/ KWI2)

| ] P43 (AIN3/ KWI3/ VRER
|| P44 (AIN4/ KWI4)

|| P74 (DVOB/ AIN8/ SI KWI13)
1 P76 (INT3/ SCLK KWI15)

P70 (PPQOB)
P75 (INT2/ SO/ KWI14)

P40/OCDCK P41/0CDIO, P10/RESETB VDD,

P40/0CDCK P41/0CDIO, P10/RESETB VDD,

VSS

vsS
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NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

po

32 LCD
1o
/ ()
1 VSS -- --
P00 PO1 110 A
POO/XIN
-- 110 y
3 PO1/XOUT XIN XOUT A P00
( ) |Po1
P10 mn A
RESETB P10 A .
4 P10/RESETB - 110 ( 6) B _
P10 A A
10
P71 110 A
5 P71/PPG01B - 1/O ’
10 / TCQO1 PPGO01B P71
P90 P91 110 A
6 P90/TXD1/RXD1 COMO . .
7 P91/RXD1/TXD1 COoM1 UART / (UART) TX01 RXD1, LCD
LCD COMO COM1 P90 P91
P80 P81  35mA
P80/PPG02B
- 10 / TCQO02 TCQO3 PPG02B
P81/PPG03B
PPG03B P80 P81
P72 110 A
10  |P72/TCA0/PPGAOB COM2 110 ’
16 / TCAO/PPGAOB LCD
LCD
COMO P72
P73 110 A
110
11 |P73/KWI12 COM3 LcD
KWI12 LCD COM3 P73
P82 P83 1’0 A
12 P82/PPG04B CcoMm4 ’
110 10 / TCQO4 TCQO5 PPGO04B
13 |P83/PPGO5B COM5
LCD PPGO5 LD COM4 COM5 P82
P83
P23 P24 1’0 A
14  |P23/SDA .
COM6 )
15 |P24/SCL/KWI8 coM? 110 I>C (”C) SDA SCL
(1 LCD KwWI§ LCD COM6 COM7 P23 P24
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NameU MQ6812/MQ6821 /MQ6822
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P25 mnw A
16 |P25/KWI9 SEGO o
(1 LCD
KWI9 LCD SEGO P25
P26 P27 110 A
17  |P26/TXD1/RXD1/KWI10 )
SEG1
18  |P27/RXD1/TXDYKWI11 kG2 110 UART / (UART) TXD1 RXD1
(1 LCD KWI10 KWI1l,  LCD SEG1 SEG2
P26 P27
P77 110 A
19  |P77/INT4 SEG3
110
LCD INT4 LCD SEG3 P77
P75 110 A
20 P75/INT2/SO/KWI114 SIO
SEG4 110
(D INT2, (SI0 SO
LCD KWI14 LCD SEG4 P75
P70 110 A
21  |P70/PPGOOB SEG5 110 ’
10 / TCQO0 PPGOOB LCD
LCD
SEG5 P70
P76 110 A
22 P76/INT3/SCLK/KWI15 S0
SEG6 110
(1 INT3 (SI0 SCLK
LCD KWI15  LCD SEG6 P76
P74 110 A
23 |P74/DVOB/AINS/SI/KWI13 AD ;
SEG7 110 DVOB, AD AINS,
(12 8§ slo SI0) S) KWI13 LCD SEG7 P74
LCD (S10 S| )
24 |PATIAINTIKWI7 sEGs P47 P46 P45 P44 1w A
25  |P46/AIN6/KWI6
SEG9
26 |P45/AINS/KWIS SEG10 110 AD AD AIN7, AIN6, AIN5, AIN4 KWI7
27  |P44/AIN4AIKWI4 sEG1L LCD KWI6 KWI5 KWI4  LCD SEG8 SH39,
(1, 2 SEG10 SEG11 P47 P46 P45 P44
28  |P43/AIN3/KWI3/VREF P43 P42 P41 P40 o A
29  |P42/AIN2/KWI2
30  |P41/AIN1/KWI1/OCDIO - 110 AD AD AIN3, AIN2, AIN1, AINO KWI3
31 |P40/AINO/KWIO/OCDCK KWI2 KWIL, KWIO P43 P42 P41 P40
(1 2
Page 26/ 297
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No.U TDDS01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
P41 P40 OCDIO, OCDCK P4Q P41
P43 (VREF)
32 VDD - -- VDD
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20
110
/
1 VSS -
P00 PO1 110 A
POO/XIN /o
3 PO1/XOUT XIN XOUT A P00 PO1
( )
P10 110 A
4 P10/RESETB 110 ( 6) RESETB P10 A P10
A A
10
P71 110 A
5 P71/TCQ01/PPG01B 110
10 / TCQO1 PP@1B P71
P90 P91 mw A
P90/TXD1/RXD1 /o .
P91/RXD1/TXD1 UART / (UART) TXD1 RXDL P90
Po1
P72 110 A
8 P72/TCAO/PPGAOB 110
16 / TCAO/PPGAOB P72
P82 P83 110 A
9 P82/ TCQO04/ PP@4B o .
10  |P83/ TCQO5/ PPA5B 10 / TCQO04 TCQO5 PP@4B PPGD5
P82 P83
P75 110 A
11 |P75/INT2/ KWI14 110
(1 ’
INT2 KWI14 P75
P70 110 A
12 |P70/ TCQOO/ PPA0B 110
10 / TCQO0 TCQOO0/PP@0B P70
P76 110 A
P76/INT3/ KWI15 110
13 .
(1
INT3 KWI15 P76
P74 1/0 A
14  |P74/DVOB/AINS/ KWI13 110 )
(1, 2, 8 AD DVOB, AD AINS, KWI13 P74
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P44 110 A
15 [P44/AIN4A/KWI4 /o
(1 2 AD ’
AD AIN4 KWI4 P44
P43 P42 P41 P40 mw A
16 |P43/AIN3/KWI3/VREF
17 [P42/AIN2/KWI2 "
AD AIN3, AIN2, AIN1, AINO KWI3 KWI2
18  |[P41/AIN1/KWI1/ OCDIO o | AD
KWIL, KWIO P43 P42 P41 P40 . P43
19  [P40/AINO/KWIO/ OCDCK
(VREF)
(1 2
P41 P40 OCDIO, OCDCK P4Q P41
20 |VDD - VDD
1CKWIO~KWI15 A KWIO~KWI7 P40~P47 KWIS~KWI15 P24~P27
P73~P76
20 AINO~AIN8 10 AD
30 PPGOXB (x=0 5) A 105 /
40 TCAO PPGAOB A 106 "16 /
5: VSS VDD P19 P40 P41 A P1Q P40 P41
6: PI0O/RESET Ic A (10K ohm) A
(RESET)
7 LCD LCD (COM SEG) 0 LcD VDD
8: P74 AIN (AIN8)A AIN A STOP Jij AIN
A P74 AIN (AINS)
9. /o VDD A (1000hm ) VDD
2.2 2.3 MQ6812/MQ6821/MQ6822 A
1. MCU VDD 0.1uF A MCUI Power Jack
10uF 0.1uF (EFTB) A
2. ADC A AIN 1000hm A 1nF
3. A ADC A 10uF A
MCU 0.1uF
4, (Reset) 10Kohm+0.1uF
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Power
Jack

—

vVDB——

10KY

T,

VDD

10KY

—
||

T

p-X
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100
VDD AIN
— ——1nF
10uF |(0.1uF o.1uF —
VSS VREF 1
1l ‘ — —
— RESET _F.luF T 10uF
EluF — —
Q6821 /MQ6822
VDD
L %
10KY %
RESET
| —EluF
RESET k
EluF
- ool IMQ6822 ( )
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3

3.1
. A
A MQ6812/MQ6821 /IMQ6822
(Vss = 0V)
Vob 0.31t0 6.0 vV
Vin 1’0 0.3to Vpp + 0.3 vV
Vout 1’0 0.3to Vpp +0.3 Y
lout1  |P10 (IoLU ) 15
C ) lout2 I/0 . P10 40 A
louts 1/O -15
louTa P80/P81 LED 60
( ) 1 loum I/0 120 A
1lout2 I/0 60
Tsta -40to 125 T
Torr -40 to 85 T
Page 31/ 297
A A

po
p-X

A>(

¢




iMQ Technology Inc.

No.U TDDS01-M6812-CN
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3.2
(Vss: 0V, Topr= 40 to 85 t)
/
LCD 2.0 - 55 \Y
Vbp
LCD 2.6 - 55 \Y
ViH 1/0 Vopx0.75 - Vbb \Y
Vi 1/0 0 - Vppx0.25 V
fc  |XIN, XOUT 1.0 - 16 MHz
Vpp =2.0to 5.5V
foo  |XIN, XOUT (32.768KHz) 30.0 | 32.768 34.0 KHz
FSCTRL<FOSCCKS>="(BMHz Vpp =2.0to 5.5V -1% 8.00 +1% MHz
FSCTRL<FOSCCKS>="016MHz 25C -1% 16.00 +1%
¢ FSCTRL<FOSCCKS>="BMHz Vpp = 2.0 to 5.5V 2% 8.00 +2% MHz
OS¢ | FSCTRL<FOSCCKS>="016MHz 0C-~85C 2% | 16.00 | +2%
FSCTRL<FOSCCKS>="BMHz Vpp = 2.0to 5.5V -3% 8.00 +3% MHz
FSCTRL<FOSCCKS>="016MHz 40 C-~85C -3% 16.00 +3%
foscL 24KHz Vpp =2.0to 5.5V - 24 - KHz
feaek CGCR <FCGCKSEL>| Vpp=2.0to5.5V 0.125 - 16 MHz
3.3 (DC)
(Vss= 0V, Topr=-401t0 85 cC)
Vus 110 -- 0.9 -- Vv
Iin I/O Vpp = 5.5V -- -- +2 >A
/IO, P80/P81 Vin=5.5V/ 0V
Rup 30 50 70 Km
P10 RESETB
110 P10/P80/P81| Vpp/Vin=5.5V 27.5 55 88 Km
Ron
VDD / V|N =2.0V - 200 -- Km
loL1 P10 3 5 -- mA
110 P10/P80/P81 Vpp = 5.5V
|o|_2 VOL = 0.55V 9 15 -- mA
loLs P80/P81 21 35 - mA
lons 110 P80/P81 Vop = 5.5V 5 - mA
lon2  |P80/P81 Von = 4.95V 15 j mA
U] Torr= 25T, Vop = 5.5V,
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(Vss: OV, Topr= 25‘(:)

- 1,2 Vop = 5.5V - 3.8 4.4
fegek = 16.0 MHz
- 0,1,2 fs= 24 KHz -- 2.2 2.6
mA
- 1,2 Vpp = 5.5V -- 3.1 3.7
fegek = 8.0 MHz
- 0,1,2 fs= 24 KHz -- 2.0 2.4
Iop
- 1 -- 32 45
VDD =55V
- 1 -- 19 28
fs= 24 KHz SA
- 0 - 19 28
- VDD =55V == 8 12
(Vss= 0V, Torr=-401085T)
- 1,2 Vpp = 5.5V - 3.8 4.8
fegek = 16.0 MHz
- 0,1,2 fs= 24 KHz -- 2.2 3.0
mA
- 1,2 Vpp = 5.5V -- 3.1 4.1
fcgck = 80 MHZ
- 0,1,2 fs= 24 KHz -- 2.0 2.8
Iop
- 1 -- 32 148
VDD =55V
- 1 -- 19 129
fs= 24 KHz SA
- 0 -- 19 128
- Vpp = 5.5V -- 8 92
10 Torr=25C Voo =5.5Y ( )
20 012
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3.4 AD
(Vss: OV, 2.7V U VDDU 5.5V, TOPR: 25@)
VRer -- - -- Vob \%
Analog Reference Voltage
, Va - Vss - Vbp \Y
Analog input voltage range
fcgck = 2MHz
- A -- 16.0 -- >s
Conversion Time ADCCR2< ACK> = 0 (
(DNL) - - ~ | 20 | LsB
Differential Nonlinearity Error
(INL) - . - | +20 | LsB
Integral Nonlinearity Error
-- -- -- 2.0 LSB
Zero Point Error
-- -- -- 2.0 LSB
Full Scale Error
-- -- -- 2.0 LSB
Total Error
(Vss= 0V, 2.0V U Vpp< 2.7V, Topr= 25T)
VRer - -- -- Vb \%
Analog Reference Voltage
_ VAN - Vss -- Vbp \%
Analog input voltage range
fcgck = 2MHz
R . -- 32.0 -- >s
Conversion Time ADCCR2 <ACK>» 001 6
(DNL) - - ~ | 40 | LsB
Differential Nonlinearity Error
(INL) - -- -- +4.0 LSB
Integral Nonlinearity Error
-- -- -- +4.0 LSB
Zero Point Error
-- -- -- +4.0 LSB
Full Scale Error
-- - -- +4.0 LSB
Total Error
10 A AD
20AIN Veer  Vss AAD A AD

po
p-X
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No.U TDD01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
3.5 Flash
(Vss: ov, 2.0V U] VDDU 5.5V, Torr= 40 to 85‘{:)
Flash - -- 100,000
Flash - -- 40 >s
chip erase -- -- 40
Flash sector erase 5 ms
1 =128 )
3.6 LCD
(VSSI 0V, Topr= 25‘C)

LCD Voo 2.6 -- 5.5 \Y;
1/4 LCD, \bp = 5.5V 3.51 4.13 4.74 \Y;
LCD 1 Via 1/3 LCD, Wbp = 5.5V 3.12 3.67 4.22 \
1/2 LCD, \bp = 5.5V 2.34 2.75 3.16 \4
1/4 LCD, \bp = 5.5V 2.34 2.75 3.16 \4
LCD 2 Vi V

1/3 LCD, \bp = 5.5V 1.56 1.83 211
LCD 3 Vis 1/4 LCD, \bp = 5.5V 1.17 1.38 1.58 v
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4 (CPU)
4.1
MQ6812/MQ6821 /IMQ6822 i87 CPU A 16Kx8 Flash 128x8
Flash CPU (D) /
(SFR) A(2) A(3) / A(4) A(5)
A (6) (PSWA (7) A (8)
4.2
4.1 MQ6812/MQ6821 /MQ6822 A SFR]1 SFR2 SFR3 RAM
(Flash), 16K x 8 Flash 128 x8 Flash A 64x8 Info
Block A
0x0000
SFR1 (64 Bytes)
0x003F
0x0040
RAM (512 Bytes)
0x023F
Reserved
0x0E40
| SFR3 (192 Bytes)
OXOEFF
0x0F00
SFR2 (256 Bytes)
OXOFFF
Reserved
Ox7E40
| Info. Block (64 Bytes)
OX7ET7F
0x7E80
Flash ROM (128 Bytes)
OX7EFF R .
0xC000 eserve
Flash ROM (16K Bytes)
OXFFFF

po
p-X

41 MQ6812/MQ6821 /IMQ6822
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421 Flash
Flash A .
(PC) (Table Pointer) . MQ6812/MQ6821 /IMQ6822  16Kx8
128 x 8 A 0xC000  OXFFFF (16Kx8 ), OX7E80  OX7EFF (128x8
). 128 x 8 A ID.
OXFFFE . A
OXFFFC / X / A
A OxFFFC
OxFFF8 (WDT) ) A
A OXFFF8
OxFFF6 A
A OxFFF6
OXFFF4 (TBT) A
A OXFFF4
OXFFF2 SIO (INTSIOO0) . SIO A
A OxFFF2
OXFFEC ) A
A OXFFEC
OXFFEA AD . AD A
A OxFFEA
OxFFE8 (RTC) A
A OXFFES8
OXFFE6 TCQO00 ) TCQO00 A
A OxFFE6
OxFFE4 TCQO1 ) TCQo1 A
A OXFFE4
OXFFE2 TCAO ) TCAO A
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A OXFFE2
OxFFDA INT2 INT2
A OxFFDA
OxFFD8 INT3 INT3
A OxFFD8
OxFFD6 INT4 INT4
A OxFFD6
OxFFD2 UART 1(INTRXD1)
A OXFFD2
OXFFDO UART 1(INTTXD1)
A OxFFDO
OxFFCE TCQO02 TCQO02
A OxFFCE
OXxFFCC TCQO3 TCQO3
A OxFFCC
OxFFC6 TCQO04 TCQO04
A OxFFC6
OXxFFC4 TCQO5 TCQO05
A OxFFC4
422 RAM
MQ6812/MQ6821 /IMQ6822 512x8
0x023F
423 SFR
SFR1: 08000
SFR3: OXOE40 OxOEFF
PSW AD

po
p-X
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0x0000
0x0001
0x0002
0x0003
Ox0004
0x0005
Ox0006
0x0007
0x0008
0=0009
Ox000A
0x000B
0x000C
0x000D
0x000E
Ox000F
0x0010
0x0011
0x0012
0x0013
0x0014
0x0015
00016
0x0017
0x001E
Ox001F
0x0020
0x0021
0x0022
0x0023
0x0024
0x0025
0x0026
0x0029
Ox002A
0x0028
Ox002C
Ox0020
Ox002E
Ox002F
0x0030
0x0031
0x0032
0x0033
0x0034
0x0035
0x0036
Ox0037
0x0038
Ox003%9
Ox003A
Ox003B
0x003C
Ox0030
0x003E
Ox003F

po

SFR1

PODR

PTDR

[ o]}

PADR

P7OR

PBOR

POPRD

FIFRD

PZPRD

PAFPRD

PIPRD

PEPRD

PIPRD

SBIOCR S/ SBIONRS

12COAR

SBI0DBR

TOOMOD

TOTMOD

TOOTCR

TAOLHRAL

TAQDRAH

TADDREBL

TADDREH

TAOMOD

TAOCR

TAOSR

ADCCRT

ADCCRZ

ADCCRL

ADCCRH

DVOCR

THTCR

EIRL

ElRH

EIRE

EllD

PSW

p-X

¢

0x0F00
0x0F01

0x0F02
0x0F03
OxOF04
0x0F05
OxOF 06
0x0OFOT7
0x0F08
0x0F09
OxOFDA
OxOF 19
Ox0F 1A
OxOF 18
OxOF 1C
OxOF 1D
Ox0OF 1E
0xOF IF
0x0F20
0x0F21

Ox0F22
0x0F23
0x0F24
0x0F25
0x0F26
Ox0F27
0x0F 28
0x0F29
Ox0F2D
0x0F 2E
0x0F2F
0x0OF 30
Ox0F31

0x0F32
Ox0OF33
0x0F34
Ox0OF 35
0x0F36
OxOF37
0x0OF38
0x0F39
Ox0F 3A
Ox0F 3B
OxOF3C
Ox0F3D
0x0F 3E

0x0F53
0x0F54
0x0F55
0x0F 56
Ox0F57
0x0F58
0x0F59
0x0F73
0x0F74
O0x0F75
0x0F 76
0x0F77
Ox0F 78

OxOF7F

SFRZ SFR2
FOPD OxOF80
PZPD OxOF8B
OxOFBC T0ZMOD
FarD 0x0F8D TO3MOD
OxOFSE TOZ3CR
OxOF8F
F7FD OxOF90 TOOCNTL
FEPD OxOFS1 TOOCNTH
PP OxOF92 TOTCNTL
Ox0F93 TOTCNTH
------ OxNOFS4 TOZCMTL
0OxOF95 TOZCNTH
POCR OxOF96 TO3CNTL
PICR Ox0F97 TOICNTH
P2CR OxOF98
PICR OxOF9B
OxOFSC TOOREGL
Ox0F9D TODREGH
F7CR ONOFSE TOTREGL
PBCR OxOF9F TOIREGH
FOCR 0xOFAD TOOPWML
OxOF A1
OxOFAZ TO TPWML
OxOF A3 TO1FPWMH
FOPL OxOF A4 TOZREGL
F1PU OxOFAS TOZREGH
FZPU OxOF Ab TO3REGL
------ 0xOFAT TO3IREGH
OxOF AR TOZP WML
F7PU OxOFAS T0ZPWMH
FEPU OxOFAA TOIPWML
FOPU OxOFAB TO3IPWMH
OxOFAC
OxOFAF
POFC 0xOFBO TOAREGL
Ox0FB1 TO4REGH
FZFC 0xOFB2 TOSREGL
Ox0FB3 TOSREGH
FarC OxOFB4 TOAPWML
0x0FBS TO4FWMH
OxOFB6 TOGP WML
F7FC 0xOFB7 TOSPWMH
PEFLC 0x0FB8 TOAMOD
FOFC OxOFB9 TOSMOD
Ox0OFBA TO45CR
------ OxOFBB TOACNIL
P20UTCR OxOFBC TOACNTH
------ OxOFBD TOGCNTL
OxOFBE TOSCNTH
UARTICRI OxOFBF
UARTICRZ | eeees
UARTIDR Ox0FC3
UARTTSR 0xOFC4 KW UCRO
TD1BUF / RDTBUF OxOFCS KWUCR |
OxOFCH VDCR1T
------ O0xOFC7 VOCRZ
OxOFCS RTCCR
POFFCRD 0xOFCY
POFFCR1 OxOFCA KWUCRZ
POFFCRZ OxOFCB (A E]
POFFCR3 OxOFCC TRSTSR
OxOFCD WUCCR
------ OxOFCE WUCDR
OxOFCF CGLR

4.2 SFR1 SFR2 SFR3

Pagée
A
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A

OxOFDO
Ox0FD

Ox0OFD2
Ox0OFD3
Ox0F D4
Ox0OFD5
Ox0OF D6
Ox0OFD7
Ox0OFDE
Ox0OF D9
Ox0FDA
Ox0OFDB
Ox0FDC
OxOFDD
Ox0OF DE
OxOFDF
OxOFED
OxOFE1

OxOFEZ2
OxOFE3
OxOFE4

OxOFEF

OxOFFO
Ox0FF 1

OxOFF 2

Ox0FF3

OxOFF4

OXOFFF

OxOE40Q
Ox0OE4 1

OxOE42
Ox0E43
Ox0OE44
Ox0E45
Ox0E46
OxOEAT
Ox0E48
Ox0E49
0x0E50
OXOF51
Ox0ES6
Ox0ES7
Ox0ES8
Ox0E7B
Ox0E7C
Ox0E7D
Ox0ETE
OxOE7F
Ox0EBD
Ox0EB1

Ox0EES
OxOEE7
Ox0EES
Ox0EEC
OxOEED
OxOEEE

0x0EFF

SFR2
FLSCRI
FLSCRZTLSCRM
FLSSTB

WDCTR

WDCDR

WDCNT
WDST

EINTCRZ

EINTCR3

EINTCR4
SYSCR1

SYSCR3
SYSCR4/SYSSRA
ILL
ILH
ILE
ILD

SFR3
LCDBUFOO
LCDBUFO1
LCDBUFDZ
LCDBUFO3
LCDBUFO4
LCDBUFOS
LCDBUFDG
LCDBUFDY

LCDBURS
LCDBUM9
UELO
UFL1

LCD

[COCRT
LCOCRZ
LCDCRS
LCDCR4
LLDCRS

¢
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NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

4.3
4.3.1
A
MQ6812/MQ6821 /MQ6822 )
SYSCR1 SYSCR2 4.3
43.1.1
A
A 1/fcgek
A fc
(@) 1 (NORMAL1)
A CPU
MQ6812/MQ6821 /IMQ6822 1
(b) 1 (IDLE1)
A CPU A
1 A 1 SYSCR2<IDLE> "1"
CPU EIR
1 1
(IMF) 61 ¢ YA
A IMF  "0" ( YA
(c) 0 (IDLEO)
A CPU A
0 A 0
A
0 A 1 SYSCR2<TGHALT>"1"
CPU A
TBTCR <TBTCK> A 0
A 1
Page 40/ 297
i} A A A
A
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(fm)

fcgck
fcgek A
fcgek
A
61AA
A
1
A
0 A
A
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TBTCR <TBTEN> A 0
TBTCR<TBTEN>06 1 6 0 A INTTBT
IMF  "1"  EF5(
IMF  "0" EF5( )y " Ro
4.3.1.2
fcgck fs
2 2 A fm fcgck
fm 4 ) A 2 2
1/2, 0/1 4/fs
A A
(@) 2 (NORMAL2)
A CPU fcgckA
fs 1/4
(b) 2 (SLOW2)
A A CPU
fs 1/4
A
A
SYSCR2<SYSCK> 2 2A
2 2 A (Prescaler) 1~8
(© 1 (SLOW1)
A A CPU
fs 1/4
1 2
A
A
A SYSCR2<XEN> 1
2 1 HIRC A SYSCR2<OSCEN>
Page 41/ 297
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A

po

) " A6
0
1/2, 0/1 A
l/fcgck A
A
fcgck
2
1/2
2A
1
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2A 2 1 1 1
1~-8
(d) 2 (IDLE2)
A A
fcgck fs 1/4
2 1 2
2
) 1 (SLEEP1)
A A CPU
fs 1/4
1 A
A 1
1 A 1
1 1 A 1~-8
® 0 (SLEEPO)
A A CPU
fs 1/4
0 A 0
0 A
0 0
0 A CPU
43.1.3 (STOP)
A
A A
A
<STOP> "1"
A A
A
Page 42/ 297
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1
A
) 0
1
A SYSCR1
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po

RESET
Reset release
Warm-up that
LD follows reset
mode release
Warm-up completed
SYSCR2<TGHA > = "1" (Note 2)
SYSCR2<IDLE> = "1" | ¥ SYSCR1<STOP> = *1°
> ——
IDLE1 NORMAL1
mode mode
b e ———
Interrupt STOP mode release
signal
| SYSCR2<XTEN> = "1"
SYSCR2<XTEN> ="0"
SYScradLBr =it SYSCR1<STOP> ="1*
IDLE2 ’ NORMAL2
mode mode
Interrupt | STOP mode release
SYSCR2<SYSCK> =1+ Signal
SYSCR2<SYSCK> ="0" STOP
sLowz
mode
A T
ugn SYSCR2<XEN>="0" or
SYSCR2<XEN>="1" or o
SYSCR2<OSCEN>="1" SYSCR2<OSCEN>="0
SYSCR2<IDLE> = "1" | # SYSCR1<STOP> = "1*
2 it S dai RS
SLEEP1 SLOW1
mode mode
Interupt > A [ < ST0P mode release
(Note 2) SYSCR2<TGHALT> ="1* signal
¥ .
SLEEPO
mode
WDT
chPU WDT2
1
1/fcgek
1
0
2 /
1/fegek
2
2
1
4/fs
1
0
10 1 2 X 1 2 X 7] 2
. 0 1
20 TBTCR<TBCK> )
Page 43/ 297
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4.3.2
4321
SYSCR1
@
SYSCR1<STOP>1" ) A
1. A
2. . SYSCR1
<OUTEN>
3. "0"
4. ( [SET (SYSCR1).7])
(b)
(KW) A RESETB
A (Power-on Reset) A
A 1
KW A
A 64.9 6
o ( JA 6 #o
A
A
20 A
(c)
1. A 4.2
2. A 1/2
3. A A A
IlOI:
U A A
. RESETB A A
RESETB X RESETB ( JA
Page 44/ 297
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4.3.2.2

po
p-X

1/2

(Normal release mode)

4.2

<

Starting IDLE1/2 mode or
SLEEP1 mode by an
instruction

| CPU and WDT stop |

Reset

Yes

| Interrupt processing |

Execution of the instruction
vhich follows the IDLE1/2 mode
or SLEEP1 mode start
instruction

<

4.4 1/2 1
2(SYSCR?) 1/2

CPU A

Page 45/ 297
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(Interrupt release mode)
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NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

@)

(b)

4.3.2.3
0
3.
A

po

3. 1/2 1
1/2 1
1/2 1 A
EF 6 186 1/2 1
A SYSCR2 <IDLE> "1" 1/2
A SYSCR2<IDLE> A 1/2
10 1/2 1
1/2 1
20 1/2 1 A 1/2
1/2 1
1/2 1
IMF X 1/2
"0"A 1/2 1
1/2 1 RESETB
A
(IMF ="0")
IL EF 618
A 1/2 1
(IMF = "1")
IL EF 61
A 1/2
0 0
0 2(SYSCR?2)
A .
A
0 0

) Page 46/ 297
A A

IMF

IIOIIA
) 1/2 1
1
1
A
A
1 A SYSCR2<IDLE>
A (Power-on Reset)
A 1
1/2 1
1/2 1
1
TBTCR
0 0
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@

(b)

po
p-X

T

Stopping peripherals by
instructions

Starting IDLED or SLEEPD
mode by an instruction

12

| CPUand WDT stop |

TBT sourca clock
falling adge

(Mormal release mode)

Yes (Interrupt release mode)

| Interrupt processing

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

instruction
N
4.5 0 0
0 0
0 0 A SYSCR2<TGHALT>  "1"
0 0
0 0
IMF
0 0 A SYSCR2<TGHALT>
0
0 0 RESETB A
A

(IMF3 EF535 TBTCR<TBTEN> = "0")

TBTCR<TBTCK> A
0 0

TBTCR <TBTEN>6 1 6

Page 47/ 297
A A

EF5
"0'A

TBTCR<TBTEN>
0

(Power-on Reset)
1

o
¢
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2. (IMF3 EF53% TBTCR<TBTEN> ="1")
TBTCR<TBTCK> A 0 0
A INTTBT
10TBTCR<TBTCK> R A 0 0 1 1 A
TBTCR<TBTCK> .
20 0 0 A 0
0
4.3.2.4
2 (SYSCR2)
(@ 2 1
SYSCR2<SYSCK*L"
SYSCR2<SYSCK® 1 A fm 2/fcgck+10/fs fs/4.
A 2 A SYSCR2<XEN> "o"
fs A

Quarter of the low-frequency clock
(fs/4)

Gear clock (fcgek)

SYSCR2<5YSCK>
I
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 wice after fm is stopped, fm is switched fo fs.
0, fm is stopped for synchronization.

4.6 fm ( fcgck fs/4)
(b) 1 1
SYSCR2<XEN>"1"A fc A SYSCR2<SYSCK>
IIOI:

SYSCR2<SYSCK& 0 AA fm 2.5/fcgck+8/fs fcgek

A 2 A SYSCR2<XEN>  "0"
RESETB A (Power-on Reset)
A A 1
Page 48/ 297
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—

Quarter of the low-frequency clock
(fs/d)

Gear clock (fogck)

SYSCR2<SYSCK>

Main system clock

2.5ffcgek(max.)
— cgek(max.

'
| RS TLTLLLL

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

4.7 fm ( fsld fcgck)
10 1 1
20 SYSCR2<SYSCKA 2 SYSCRXTEN> 6 0 6 2
SYSCR2<XTEN> .
30 fm A fegck fs/4 . A
2.5/fcgck "
40 POFCO 6 0 A SYSCR2<XEN>6 1 ¢
50 SYSCR2<XEN> 61 A SYSCR2<XEN>6 1 ¢
4.4
44.1
A PC
PSW
[CALL mn] [CALLV n] A CPU ( )
A SWiI A CPU
PSW
RET A CPU ( )PC
RETI RETN A CPU PC PSW
442
SP 16 A PUSH
A SP 1 POP
Page 49/ 297
i A A A A
A -

po




iMQ Technology Inc.

No.U TDDS01-M6812-CN

NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

A SP 1
SP
le«— 16 bits —»
4.8
4.9 A
A OX00FF
A / ALU
When int
When CALL or  secapted or When RET
CALLY is axecuted awl is executad iz executed
Ox0013C e0013C 0x0013C
000130 00130 PCL -1—(3) 0x00130
0x0013E PCL -1— (2) 0x0013E PCH -— (2} Ox0013E PCL —» (1}
Ox0013F PCH -1— (1) 0x0013F PSW --— (1} 0x0013F PCH —= (2}
Bafore Bafore Befora
ap Ox013F sp | el 3F I ep 0x013D
y L J Y
Aftar Aftar After
ap 013D sp | 0=013C | ep e 3F
{a) PC and PSW in tha stack (Pushing and popping)
000040 | The stack
! grows
i downwards
OxOFFFF ﬁ
(b) Direction in which tha stack grows
4.9
4.5.1

po
p-X

Page 50/ 297
A A
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Whan RETI or
RETHN i= executed

0w0013C i
000130 i
0x0013E i
(el 1 3F i

PCL — = (1)
PCH —= (2)
PEW — (3)
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PC 8 A .
CPU (OXFFFF  OXFFFE) A PC
A iMQ i87
A CPU A PC
A 0xC123 APC  0xC125
Ms8 LsB
1514 131211109 8 7 6 54 3 2 1 0 PC 3 2+ a+2 a+3
Program counter (PC) :X X X X X:
PCH PCL nstruction - - +
laxsetcu?ito?w cycle :X a2 X i X 2 X h X:
(a) Program counter (b) PC vs. Instruction execution cycle
4.10 PC
45.2
A
4521 5 (RS cc, $+2+d)
OXE8C4 "JRS T, $+2+0x08" A  JF=1A PC 0x08A
OXESCE PC A A
PC  OXE8C4+2=0xE8C6
4522 8 (R cc, $+2+d/JR cc, $+3 +d)
OXESC4 "JR Z,$+2+0x80" A ZF=1A PC  128( OxFF80A
OxE846
4523 16 (P a)
OxE8C4 "JP OxC235" A 0xC235
~ MQ6812/MQ6821 /MQ6822
8Kx8
4.6
Page 51/ 297
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MQ6812/MQ6821 /MQ6822 8 8 A
L 16 WA, BC DE HL
A

W i A

A

D ; E

H : L

€— 8 hits —P{
€ 16 bits —————— >
4.11
W A B CD EH L 8 / ALU
16 / ALU
46.1 A
A A

A PC (PC+A) A
46.2C

A

C (HL+C) A
4.6.3 DE
A DE

Page 52/ 297
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WA BC DE HL
A
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4.6.4 HL
AHL
4.6.516 IX 1Y
IX
Y
l«— 16 bits —»]
4.1216 IX
MQ6812/MQ6821/MQ6822 2 16 IX AIX 1Y
AlX 1Y
AIX 1Y / ALU
16

Pageé 53/ 297
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4.7
PSW O0x003F SFR | PSW 6
A Jump Status Flag, JF
A Zero Flag, ZF
A Carry Flag, CF
A Half Carry Flag, HF
A Sign Flag SF
A Overflow Flag, VF
/ PSW A PSW
PSW
PSW 7 6 5 4 3 2 1 0
(Ox003F) JF ZF CF HF SF VF - -
PSW 6 A CPU X HF
A 6JR c6JRS86cc, aocg
cc Meaning Condition
T True JE=1
False JFE=0
z Zero ZF=1
NZ Not zero ZF=0
CS Carry set CF=1
CC Carry clear CF=0
Vs Overflow set VF=1
vC Overflow clear VF=0
M Minus SF=1
P Plus SF=10
EQ Equal ZF =1
NE Mot equal ZF=10
LT Unsigned less than CF=1
GE Unsigned greater than or equal to CF=0
LE Unsigned less than or equal to (CFvZF)=1
GT Unsigned greater than (CFwvZF)=0
SLT Signed less than (SFw VF)=1
SGE Signed greater than or equal to (SFv VWF)=10
SLE Signed less than or equal to ZF v (SFwVF)=1
SGT Signed greater than ZF v(SFwVF)=0
4.3 (cc)
) Pageé 54/ 297
A A A

po

p-X

A>(




iMQ Technology Inc.

No.U TDDS01-M6812-CN
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6LD PSWOPSW (bits)A 6LDO 0x003F
PSW PC ( )
A CPU PC PSW
A PSW
4.7.1 ZF
ALU / 0x00(8  ALU
0x0000(16  ALU ) A ZF 1
ZF 1 A ZF 0. A
8 0x00 A ZF 10
4.7.2 CF
CF .
A 0x100( )A CF
(shift) (rotate) CF
CF
4.7.3 HF
HF 8 4 8 4
HF (binary-coded decimal, BCD)  / A
(DAAr  DASIK)
4.7.4 SF
(MSB) 61 &A SF
SF 606
4.7.5 VF
A VF 6 16
Page 55/ 297
A A A
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A
RETI RETN
/ )
0o A
ZF 0.
0x00(
616
A CF
606
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A A VF 616
4.7.6 JF
JF 6 16 606 X
JF A 0JR TI/OR,RSad6(ll FF, ao )
WA = 0x219A
HL = 0x00C5

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

4.4 A . WA PSW
Instruction Result in Pow

AorWA | JF zF CF HF SF VF
ADDC A, (HL) 72 1 0 1 1 0 1
SUBB A, (HL) c2 1 0 1 0 1 0
CMP A, (HL) 94 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, Ox66 00 1 1 1 1 0 0
INC 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, DxF508 1642 1 0 1 0 0 0
MUL WA 13DA 0 0 1 0 1 0
SET A5 BA 1 1 1 0 1 0

4.4 A 3 WA PSW
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4.8
MQ6812/MQ6821 IMQ6822 POFFCRA
POFFCRN(n=0, 1, 2, 3)
POFFCRnN 60A&A A
POFFCRnN 61A
A
A POFFCRnN 6 A6
A POFFCRn "1t A
A POFFCRnN 6 A6
0
POFFCRO
(OXOF74) 7 6 5 4 3 2 1 0
TCO45EN | TCO23EN | TCOO1EN TCAOEN
/ R R/W R/W R/W R R R R/W
0 0 0 0 0 0 0 0
TCO45EN TCQO4 TCQO5 2
TC023EN TCQO2 TCQO3 2
TCOO1EN TCQOQ TCQOL 2
0:
TCAOEN TCAO N
1
POFFCR1
(OXOF75) 7 6 5 4 3 2 1 0
SBIOEN UART1EN
/ R R R R/W R R R/W R
0 0 0 0 0 0 0 0
0:
SBIOEN 12Co L
0:
UARTI1EN UART 1:
2
Page 57/ 297
§ A A A A
A .

po




iMQ Technology Inc.

No.U TDDS01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
POFFCR2
(OXOF76) 7 6 5 4 3 2 1 0
LCDEN - RTCEN - - - - SIO0OEN
/ R/W R R/W R R R R R/W
0 0 0 0 0 0 0 0
0:
LCDEN LCD 1:
0:
RTCEN RTC 1:
0:
SIOOEN SIO(SIO) N
3
POFFCR3
(OXOF77) 7 6 5 4 3 2 1 0
INT4EN INT3EN INT2EN
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
INT4EN INT4 1:
0:
INT3EN INT3 1
0:
INT2EN INT2 1:
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4.9 KWU
A KWI15 KWIO
4.9.1 KWU
SYSCR1<RELM>
Stop mode
release signal ( Port KWIO
(to be released
if setto “1°) Port KW
( Port KWi2
Port KWI3
kwucro L T T T T T T T
(OFC4H) 7 6 5 4 32 1 0
( Port KW
Port KWIs
- Port KWI7
kwucrt L T T T T T T T
(OFC5H) 7 6 5 4 32 1 0
4.13 (  KWIO ~ KwWI7 )
4.9.2 KWU
KWUCRQ KWUCR1 KWUCR2 KWUCR3
KWI15  KWIOA
0
KWUCRO
(OXOFC4) 6 5 4 3 2 1 0
KW3LE KW3EN KW2LE KW2EN KWI1LE KW1EN KWOLE KWOEN
/ R/IW R/IW R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
KW3LE KWI3 1
0:
KW3EN KWI3 / 1
0:
KW2LE KWI2 1
0:
KW2EN KWI2 / 1
Pagé 59/ 297
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po

0:
KWI1LE KWI1 1
0:
KW1EN KWI1 / 1
0:
KWOLE KWIO 1
0:
KWOEN KWIO / 1
1
KWUCR1
7 6 5 4 3 2 1 0
(OXOFC5)
KW7LE KW7EN KW6LE KWG6EN KWS5LE KW5EN KWA4LE KW4EN
/ R/W R/W R/IW R/IW R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
KW7LE KWI7 1:
0:
KW7EN KWI7 / 1:
0:
KW6LE KWI6 1
0:
KWG6EN KWI6 / 1:
0:
KWS5LE KWI5 1:
0:
KW5EN KWI5 / 1:
0:
KWA4LE KWI14 1
0:
KWA4EN KWI14 / 1:
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2
KWUCR2
(OXOFCA) 6 5 4 3 2 1 0
KW11LE | KW11EN | KW10LE | KWI10EN KWILE KW9EN KWS8LE KWS8EN
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
KW11LE KWI11 1
0:
KW11EN KWI11 / 1:
0:
KW10LE KWI10 1:
0:
KW10EN KWI10 / 1:
0:
KWOLE KWI9 1:
0:
KW9EN KWI9 / 1:
0:
KWS8LE KWI8 1:
0:
KWSEN KWI8 / 1:
3
KWUCR3
(OXOFCB) 6 5 4 3 2 1 0
KWI15LE | KW15EN | KW14LE | KW14EN | KWI13LE | KW13EN | KWI12LE | KW12EN
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
KW15LE KWI15 1
0:
KW15EN KWI15 / 1:
0:
KW14LE KWI14 1
0:
KW14EN KWI14 / 1:
0:
KW13LE KWI13 1:
0:
KW13EN KWI13 / 1:
0:
KW12LE KWI12 1:
0:
KW12EN KWI12 / 1
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4.9.3 KWU

KWIm (m: 0~15)A A ) KWIm
A KWUCRnN (n: 0~3)

493.1 KWUCRn P4PU

KWIm A KWUCRN<KWmMEN> "1"
KWIm KWUCRN<KWmEN> "1 A
KWUCRN<KWmMLE> . KWUCRN<KWmLE> "0"A
KWUCRN<KWmLE> "1"A ) A
KWIO A KWUCRO<KWOEN> "1"A

KWUCRO <KWOLE> "1"

KWIm ) A P2 (KWIS~KWI11) P4
(KWIO~KWI7)  P7 (KWI12~KWI15) P2PU P4PU P7PU
"
49.3.2
A SYSCR1<RELM>"1"( ) SYSCR1<STOP>1"
A SYSCR1<RELM>  "0"( ).
49.3.3
A KWIm
KWIm A
( )
U KWUCRn A KWim A
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5

5.1

51.1
1. (RESETB )
2. (PORA )
3. 1 (LVD1A )
4. 2 (LVD2A )
5. (WDTA )
6. 2 (WDT2A )
7. ( )
8. Flash ( )

P10(RESET) Internal factor reset detection status register,
Voltage detection circuit reset signal
| Power-on reset signal I - » External reset input enable reset signal

| Voltage detection reset 1 signal

| Voltage detection reset 2 signal

CPU/peripheral
circuits reset signal

| Watchdog timer reset signal Warm-up counter

Warm-up
counter reset
signal

| System clock reset signal

System clock control circuit

| Watchdog timer 2 reset signal

| Flash standby reset signal

5.1
5.1.2
3(SYSCR3) 4(SYSCRA
(SYSSR4) (IRSTSR)
3
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SYSCR3
(OXOFDE) 7 6 5 4 3 2 1 0
- - - - - - - RSTDIS
/ R R R R R R R RIW
0
0:
RSTDIS
1
10 SYSCR3<RSTDIS> A
. SYSCR3 )
20 0xB2 4(SYSCR4) A SYSCR3<RSTDIS>
30 SYSCR3<RSTDISA 1 fegck  fo/4 (CGCR <FCGCKSEL> = 00) A  OxB2 SYSCR4
(  SYSCR3<RSTDIS> )A SYSCR3<RSTDIS>
40 SYSCR3 7 3 6006 2 1 A
4
SYSCR4
(OXOFDF) 6 5 4 3 2 1 0
SYSCR4
/ Write only
0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 0
0xB2 SYSCR3<RSTDIS>
SYSCR4 SYSCR3 0x71 IRSTSR<FCLR>
10U SYSCR4 A - - .
20 SYSCR3<RSTDISA fegck  fo/4 (CGCR <FCGCKSEL> = 00) A  O0xB2 SYSCR4
(  SYSCR3<RSTDIS> )A SYSCR3<RSTDIS>
30 IRSTSR<FCLRA fegck  fo/4 (CGCR<FCGCKSEL>=00) A O0x71 SYSCRA4
IRSTSR<FCLR>
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4
SYSSR4
(OXOFDF) 7 6 5 4 3 2 1 0
- - - - - - - RSTDISS
/ R R R R R R R R
0
0: SYSCR3<RSTDIS> 0"
RSTDISS
1: SYSCR3<RSTDIS> "1"
10 SYSCR3<RSTDIS> A
. SYSCR3
20 SYSCR4 7 3 606
IRSTSR
7 6 5 4 3 2 1 0
(0XOFCC)
FCLR FLSRF - - LVD2RF | LVDI1RF SYSRF | WDTRF
WDT2RF
/ R/W R - - R R R R
0 0 0 0 0 0 0 0
0:-
FCLR ( 6 o
1: 00606.
0:-
WDT2RF 2 ( 6
1: 2
0:-
FLSRF Flash
1: Flash
0:-
LVD2RF 2
1: 2
0:-
LVD1RF 1
1: 1
0:-
SYSRF
1:
0:-
WDTRF
1:
10 IRSTSR
20 IRSTSR A
30 IRSTSR<FCLR>
40 IRSTSR<FCLR® 1 6 0x71 SYSCR4 IRSTSR<FCLR> A
IRSTSR 6 0 6 IRSTSR A IRSTSR<FCLR> 606
50 IRSTSRGLR> A fegck  fo/4 (CGCR <FCGCKSEL> = 00) A Ox71 SYSCR4
( IRSTSR<FCLR> )A IRSTSR<FCLR> .
6U IRSTSR 7 FCLR ( ) . WDT2RF ( 2 )
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5.1.3

p

¢

po
p-X

CPU

CPU
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A 5.1
PC OxFFFE OxFFFE OXFFFE
SP Ox00FF Ox00FF OX00FF
RAM
W, A B CD EH L IXI)
JF
ZF
CF
HF
SF
VF
IMF 0 0 0
EF 0 0 0
IL 0 0 0
0 0 0
1/10
SFR SFR SFR
5.1
U (Power-on Reset)
5.1.4
5.1.4.1 (RESETB )
P10 RESETB A P10 A
(o)
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Recommended
operating voltage

Reset time
RESET pin
CPUlberipheral DuringI reset Warm-up operation CPU and peripheral circuits
periphera i
circuits reset // // /// /// \ start operation
5.2 (
3
Recommended i i
operating voltage ! ;
! I
| |
! I
! |
| |
! |
! |
! |
! |
! |
| |
! I
! |
I I
! |
I I
! |
! |
1 |
! |
| |
1 1
| Reset time |
RESET pin N/ 1
(. 1
During reset Warm-up operation CPU and peripheral circuits
Reset signal /7 start operation
5.3 (
A A
A RESETB A 5Us
A RESETB
A RESETB A
o A RESETB "HA
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5142

5143

5.1.4.4

5.145

5.1.4.6

¢

5.1.4.7Flash

Flash

5.14.8

po
p-X

¢
>

>

"5.2

"5.3
(WDT)
"10.1 ; 2"
2 (WDT2)

"10.1 /

A Flash
"12Flash

¢
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IRSTSR<FCLR*1" 0x71 SYSCR4 A IRSTSR<FCLR>
IRSTSR "0" IRSTSR A

IRSTSR<FCLR> 0"

10 IRSTSR A

20 IRSTSR<FCLRA fegck  fe/4 (CGCR <FCGCKSEL> = 00) A O0x71 SYSCR4

( IRSTSR<FCLR> )/T IRSTSR<FCLR>

5.1.4.9 P10
P10 A A P10
A P1CRO " A6 P10
SYSCR3<RSTDIS® 6 0xB2 SYSCR4 P10
P10 10 A SYSCR3<RSTDIS%1"A 0xB2 SYSCR4
10P10 A 10 A 10
P10 A

20 10 A SYSCR3<RSTDIS% 0 6 A

30 SYSCR3IDIS> A 1 fegck  fe/4 (CGCR <FCGCKSEL> = 00) A oxB2
SYSCR4 (  SYSCR3<RSTDIS> )A SYSCR3<RSTDIS>

5.2
A A
5.2.1
A
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VDD
; Comparator
+ :
i » Power-on reset signal
Reference voltage
generation circuit
54
5.2.2
A A
A
A A
A CPU
( YA CPU
A
A McCU
Supply voltage (VDD) .
Operating voltage :
|
VPROFF .
VPRON + d
| | :
' |t PPW !
: —>,
Power-on ' t PRON _FF™——"_t PROFE
reset signal | il
Warm-up counter start :: "
! [l
v
i 1 \
Warm-up " '| | | " I ! , .
counter clock I | : '"ml.""m]. J"”I"".I"l—
| tpwup : : . !
1 N : : :
! b !
CPU/peripheral circuits ]
reset signal I] | |
5.5
U (VDD) A A
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5.3

A (INTLVD)
U (VDD) A A
53.1
A A
(VDD) A VDXLVL A
A (VDD)
VDxLVL A (x=1,2)
A (VDD) (VDxLVL) A
A (INTLVD)
U A (VDD) (VDXLVL) A
(INTLVD) (VDD) A (INTLVD)
VDD
53 | -
E% —{Jr I ) P \oltage detection reset signal 1
EE ) .I Interrupt request
8 2 signal gengrat\on [ INTLVDinterrupt request signal
- circuit
T
E% ._| + } ) - \/oltage detection reset signal 2
EE]
% o Reference voltage
O | generation circuit |
2 [=] a
EEERERN = FEE
8lal gl gl g g gl gl gl a
= =] 2| =] 2| A >l =] =2 >
| VDCR1 | | VDCR2 |
S Internal bus S
5.6
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5.3.2
1 2
1
VDCR1
(OXOFCB) 7 ® > 4 ’ 2 : °
VD2F VD2SF VD2LVL VDIF VDISF VDILVL
/ RIW R RIW RIW R RIW
0 0 1 0 0 0 0 0
VD2F 2 C
. 0 |0: vDbDD O VD2F 50
(VDD <VD2LVL A ) 1 | 1:VDD<VD2LVL | .
2 0 |0: vDD O VD2LVL
VD2SF (VDD VD2LVL ) 1 | 1: VDD < VD2LVL
00 | 2.85V +/-0.15V
01 | 2.65V +/-0.15V
VD2LVL 2 10 | 2.35V +/-0.10V
11 | 2.00V +/-0.10V
VDIF ! C
. 0 |0: vDD O VD1F 00
(VDD <VDILVL A ) 1 | 1:VDD<VDILVL | .
1 0 |0: vDD O
VD1SF (VDD VDILVL ) 1 | 1: VDD < VDILVL
00 | 450V +/-0.20V
01 | 4.20V +/-0.20V
VDILVL 1 10 | 3.70V +/-0.20V
11 | 3.15V +/-0.20 V
10 A VDCR1
20 VD2F  VDIF A A
30 VD2F  VDIF "16
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2
VDCR2
(OXOFCT) 7 6 5 4 3 2 1 0
VD2MOD VD2EN VD1MOD VD1EN
/ R R R R R/W R/W R/W R/W
0 0 0 0 0 0
0: (INTLVD)
VD2MOD 2
1: 2
0:
VD2EN / 2
1:
o: (INTLVD)
VD1MOD 1
1:
0: 1
VD1EN / 1
1: 1
10 A VDCR2
20 VDCR2 7 6 "06
5.3.3
(VDXLVL, x=1, 2) / (VDD)
VDxLVL A
533.1 /
VDCR2<VDXEN> "1" VDCR2<VDXEN> "Q"
A VDCR2<VDXEN> "0"
U (VDD) VDXLVL A VDCR2<VDXEN> " 1 0
5.3.3.2
VDCR2<VDxMOD> "0" A (INTLVD)
VDCR2<VDxMOD> "1" A
(@) (INTLVD) (VDCR2<VDxMOD>= "0")
VDCR2<VDxEN> "1"A (VDD) VDxLVL A
(INTLVD)
10 A (VDD) (VDXLVL) A
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(INTLVD) X (VDD) A
(INTLVD)
20 0 0 (VDD) VDXLVIA (INTLVD)
7BT ) 0 0 A (INTLVD)
KW
VDD level E E i E
Detection voitage level =====cnsecncccReccacccns R - fommmmmmmmmm i emnas
: : : N
! ! (Notet) ! ! (Notel)
! ! : !
E | : : /
VDCR2<VDxEN> : : H H /
INTLVD interruptrequest signal E E ,ﬂ [ :
5.7 (INTLVD)
(b) (VDCR2<VDxMOD>="1")
VDCR2<VDXEN> "1'A (VDD) VDxLVL A
A VDCR1 VDCR2 (VDD)

VDxLVLA

VDD level
Detection voltage level

VDCR2=VDxEN=

Voltage detection reset signal

5.8
5.3.3.3
VDCR1<VDXxLVL>
5.3.34
(vDD) VDxLVL
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VDCR1<VDxSF>
VDCR2<VDXEN> 6 1A6 (VDD) VDxLVL A
VDCR1<VDxF> 616 ) (VDD)
VDXLVLA VDCR1<VDxF> 606
VDCR1<VDxF> 616 A VDCR2<VDXEN> 6 (A0/DCR1<VDxF>
VDCR1<VDxF> 6 0A6 VDCR1<VDxF> 606
VDCR2<VDXEN> 6 1A6 (VDD) VDxLVL A
VDCR1<VDxSF> 616 (VDD) VDxLVL A
VDCR1<VDxSF> 606
VDCR1<VDxF> A VDCR1<VDxSF>
10 . 0 0 (VDD) VDXL VIA
A .
20 A (VDXSF) (VDXF) 2ffcgek( )
VDD level ‘ ! !

Detection voltage level

VDCR2 <VD1EN>

|
Write r Of to VDCR1 <VD1F>

»;

VDCR1 <VD1F>

! | ! Lo
The flag is not set because VDCR2 <VD1EN>ist O .

VDCRL1 <VD1SF>

534

5.3.4.1 (INTLVD)

(INTLVD) A V]

1. 606
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2. VDCR1<VDXLVL>  (x=1,2)
3. VDCR2<VDXMOD> 6 (A6 (INTLVD)
4. VDCR2<VDXEN> 6 1A6
5. 5us A
6. VDCR1<VDxSF> 606
7. 6 A6 616

U VDILVL (VDD)A

A
(INTLVD) A 0

1. 606
2. VDCR2<VDXEN> 6 6A

U A

5.3.4.2
A U

1. 606
2. VDCR1<VDXLVL>  (x=1,2)
3. VDCR2<VDXMOD> 6 (A6 (INTLVD)
4. VDCR2<VDXEN> 6 1A6
5. 5us A
6. VDCR1<VDxSF> 606
7. VDCR1<VDxF> 6 0 6
8. VDCR2<VDXMOD> ¢ 146

10 VDCR1 VDCR2

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

1. 606
2. VDCR2<VDxMOD> ¢ Ad (INTLVD)
3. VDCR2<VDXEN> 6 0A6

U A
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6

6.1

(clock generator),

(warm up counter)

POO/XIN

(clock gear),

g U

(timing generator) ,

| m
|J_ b
=

PO1/XOUT

po
p-X

FSCTRL<FOSCCKS>
___________ hl
8MHz / |
16MHz / |
|
Internal high frequency RC circuit 1
Ll
0SC
| ﬁ
High-frequency clock fc
oscillation circuit 1
SYSCR1<OSCSEL>|

INTWUC interrupt
Warm up counter
3 + XEN/XTEN
STOP
TBTCR SYSCR1 SYSCR2
fh| ck gear ngCK . ——  Operation mode
(*Ya,*Y2,*1) » Timing generator N control circuit
CGCR<FCGCKSEL>
Y'Yy wvw

Oscillation / stop control

System clock

foscl
Internal low frequency RC
circuit
(o]
|
Low-frequency clock
oscillation circuit |

| FSCTRL<FSSEL>
|
[

____________ I
6.1

mcy
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6.2
1(SYSCR]) 2(SYSCR2)
(WUCCR) (FSCTRL) (WUCDR)
(CGCR)
1
SYSCR1
(OXOFDC) 7 6 5 4 3 2 1 0
STCP RELM OUTEN DVICK | OSCSEL
/ RIW RIW RIW RIW RIW R R R
0 0 0 0 0 0 0 0-
0: CPU
STOP
1: CPU ( )
RELM 0 ( )
1: ( )
0:
OUTEN
1:
0: fegek/2°
DVoCK 9 1: fs/4
OSCSEL 0: (fcgcek)
(fc)
10 fosc (H2)A fc (HZ)A fegck (H2)A fs (Hz)
20 SYSCR1 2 1 0 6006
30 SYSCRI<OUTEN>G 0 ¢ A 606
A
40 2 ( LDW)A A 2
50 A SYSCKI<DVOICK>6 1 0
6U 12 1 A SYSCR1<DV9CK> A9 fs/4
70 SYSCR2<SYSCK6 0 6( 1 2 ) SYSCRI<OSCSEL> SYSCR2<SYSCK6 14 1
2 ) SYSCR1<OSCSEL>

po
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2
SYSCR2
(OXOFDD) 7 6 5 4 3 2 0
OSCEN XEN XTEN SYSCK IDLE TGHALT
/ R/W R/W RIW RIW RIW R/IW R
1 0 0 0 0 0 0
0:
OSCEN (fosc) N
XEN (fc) o
C
1:
(foscl ) 0:
XTEN
(fel) 1:
0: fcgck 1/2 1/2
SYSCK gk ( )
1: fsl4 ( 1/2 1 )
DLE CPU WDT 0:CPU WDT/WDT2
( 1/2 1 ) 1: CPU WDT/WDT2 112
TG 0: TG
TGHALT 5
(o 0 ) 1. TBT ATG ( 0 )
10 fosc (HZ)A fe (Hz)A foscl (HZ)A fel (HZ)A fegek
(H2)A s (Hz)
20 WpT (watchdog timer) A TG (timing generator),
30U SYSCR2<IDLE>SYSCR2<TGHALT>0 ] 6
40 2 ( LDW)A A 2
50 12 1 A SYSCR2<IDLE> 6006
60 0 0 A SYSCR2<TGHALT> 606
70 A ( )A ( )
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FSCTRL
(OXOEED) 7 6 5 4 3 1 0
XTAL_SEL | P81_SDR| P80_SDR| PACK_SEL FOSCCKS FSSEL
/ R R R R R RIW RIW RW
0 1 0 1 0 1 0 1 1 0
XTAL_SEL
P81_SDR A
P80_SDR
PACK_SEL
00: 8MHz
01: 16MHz ( )
FOSCCKS (fosc)
10:
11:
0:
FSSEL
10 FOSCCKS fosc (fosc) 6016 (16MHz)
20 A (fosc) (FOSCCKS) 1
WUCCR
(OXOFCD) 7 6 5 4 3 1 0
WUCRST WUCDIV WUCSEL
/ w RIW RIW
0 0 0 0 1 0 0
0: -
WUCRST / 1
00:
01: 12
WUCDIV
10: 122
11 128
00: (fosc)
01: (fc)
WUCSEL
10: (foscl) (fel)
11:
10 fosc (H2)A fc (Hz)A foscl (H2)A fcl (H2)A fegck
(H2)A fs (Hz)
20 WUCCR<WUCRST> 606 6a A
30 WUCCR 7 4 "006
40 A WUCCR WUCDR
WUCDR
(OXOFCE) 7 6 5 4 3 1 0
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WUCDR
/ R/W
! ‘ ! ‘ 0 ‘ 0 ‘ 1 ‘ 0
WUCDR
o WUCDR 0x00
CGCR
(OXOFCF) ’ 6 5 4 3 0
FCGCKSEL
! RIW
0 0 0 0 0 0
00: fcgck = fc/4
FCGCKSEL 01: fcgck = fc/2
10: fegek = fc
11: fegek = fc/8
10 fegek (HZ)A fe (Hz)
20 A CGCR<FCTCKSEL>
3U CGCR 7 2 606
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6.3
6.3.1
A CPU
A
PO . A 68 1/ ®
POO PO1 / (XIN  XOUT YA POFCO
"1"A SYSCR2<XEN>"1" XIN  XOUT A
/
A SYSCR2<XEM>SYSCR2<XTEN> PO POFC
A A "4.3.1
A MQ6812/MQ6821 /IMQ6822 RC (8MHz /
16MHz) RC (24KHz)

FSCTRL<FOSCCKS> A FSCTRL<FOSCCKS>
0006 8MHz FSCTRL<FOSCCKS> = 00106 16MHz(

U A (fosc) (FOSCCKS) 1

FSCTRL<FSSEL> AFSCTRL<FSSEL >

RC (24KHZAF SCTRL<FSSEL> = 0 1 ¢32.768KHz)
U A ( A A
A
CPU A SYSCR2<XEN>SYSCR2<XTEN>SYSCR2<SYSCK>
POFCO A
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POECO SYSCR2| SYSCR2 | SYSCR1 SYSCR2 SYSCR2
<OSCEN> <XEN> <OSCSEL> <XTEN> <SYSCK>
0 1 0 0 0 1 0 0 1
fcl),
0 1 0 1 0 1 0 1 0 1 (fcl)
(fel)
(fh),
0 1 0 0 1 0 0 1 0
(fosc)
(fh),
0 1 0 1 0 1 0 1 0
(fc)
(fe)
0 0 1 1 0 1 0 1 0 1
6.1
U SYSCR2<SYSCK> A
61 A 64. 3.2 ¢
o High-frequency clock----y  ---- Low-frequency clock ----1
XIN XOUT XIN XOUT |
T 7r Lo 777
6.2
10 A / A
A
20 XINIXOUT ( 60F) /
A
6.3.2
(fh) (fcgck)A TG
CGCR <FCGCKSEL>
CGCR <FCGCKSEL> fcgck 2
CGCR<FCGCKSEL> A fcgek A
fcgck fh  1/4,
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U CGCR<FCGCKSEL>
CGCR <FCGCKSEL> fcgek
00 fh/4
01 fh/2
10 fh
11 fh/8
6.2 fcgek
6.3.3

Main system clock
fm

Y

Main system clock generator » Machine cyde counter

SYSCRZ<5YSCK> T )
SYSCR1<DVIOCK=> D }

Prescaler Divider 5 Divider
Gear clock fogck » 1 F»{1]2[3]4]5]6]7]8 >~ ¥r»fa]io[n12[13[1415[16]17[18]1¢]20]21]

B
Fultiplexer
A guarter of the basic clock

for the low-frequency clock

y ¥ ¥ Y Y Y Y Y Y ¥ Y Y Y Y Y Y Y YYYYYYY

Timer counter, time base timer and other peripheral circuits

6.3
21
fcgck fs 1/4 CPU
1 fm
(TBT)
6.3.3.1
fcgck fs 1/4 CpPU
fm,
SYSCR2<SYSCK> "0" fcgck SYSCR2<SYSCK> 6 1 6
fs 1/4,
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6.3.3.2
fcgck
SYSCR1<DV9CK> SYSCR2<SYSCK> "0" A 8 9
SYSCR1<DV9CK>SYSCR2<SYSCK> "1" A 9 fsl4,
SYSCR2<SYSCK> "1" A 1 8
A 606
6.3.3.3
(0] 0
i87 11 : 10 A 13 )
10 1 10 U 13 13
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6.4

Intemal high-frequency —
dock (fosc)

External high-frequency —3»
dock (fc)

WUCCR I I SYSCR2

| | svscwi

WUCSEL

WUCDIV WUCRST XEN| XTEN| OSCEN

STOP
\\2 \g
} Y Y A\

Low-frequency clock —>
gs), include external
internal clocks

fs

6.4.1

6.4.1.1

A
CPU
A
A
U
. A
A

po

Wam-up counter

—> INTWUC interrupt request
—> Enable CPU operation

controller <
v Enable/disable counting up
s
D Y
CZ [1[2]3]4a[5]6]7][8]9]10[11[12[13[14]
B H
A Comp-
arator
1,2.3°4.65.,6,7.8
WUCDR
6.4
fosc fc, foscl
A 3 14
A
o}
A
A A
WUCCR<WUCSEL>"0"A WUCCR<WUCDIV> "11"A fc
fosc A 14
8 WUCDR A
WUCDR 102 (10 A 102x2%fc
A
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6.4.1.2
A
WUCCR<WUCSEL> A fc
fsA A WUCCR<WUCDIV>
WUCDR
A 14
8 WUCDR A A

mein system dtock when the | WUCCR | WUCCD | Cpunter input Warmap time
STOP mode was activated
00 fosc 28/fosc to 255 & 2%/fosc
fosc Do n &t :(1) :OSC/ 22 27[fosc to 255 & 27ffosc
osc/2 28/fosc to 255 & 28/fosc
11 fosc/2® 2%fosc to 255 & 2%fosc
00 fc 2%/fc t0 255 & 2%fc
fC o5t 01 fe/2 2ffc to 255 & 27ic
10 fe/2? 29ffc to 255 & 29fc
1 fe/2? 2%fc to 255 & 2%fc
00 fs 2%/fsto 255 & 2°/fs
fs o5t 01 fs/2 2'/fsto 255 & 2/fs
10 fs/2? 28/fst0 255 & 2%fs
1 fs/2® 2%fst0 255 & 2%fs
10 A A A
A . A
20 X A
6.4.2 0
A 1 2 1
2 ) WUCCR<WUCSEL> A WUCCR<WUCDIV>
14
WUCDR A SYSCR2<OSCEN>SYSCR2<XEN> SYSCR2<XTEN>"1"
A 14 . 8
WUCDR A A INTWUC
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WUCCR<WICRST> "1" . A A AWUCCR
<WUCRST> "0" WUCCR<WUCRST> "1" A SYSCR2<OSCEN>SYSCR2<XEN>
SYSCR2<XTEN> . ASYSCR2<OSCENSYSCRXEN> SYSCR2<XTEN>
"o
WUCCR WUCCR Counter input Warm-up fime
<WUCSEL> | <WUCDIV> clock
0o fosc 2%/ fosc ta 265 x 2° [ fosc
0 01 fosc f 2 27 | fosc to 255 x 27 [ fosc
1E1 fosc / 22 2% | fosc to 2565 x 28 ] fosc
11 fosc / 2° 2% [ fosc to 255 x 24/ fosc
00 fc 25 [ fcto 265 x 28/ fe
o1 01 fel2 2" [ focto 265 x 27 [ fc
10 fc 22 28 [ fcto 265 x 28 [ fc
11 fel 2 22/ fcto 265 x 2° [ fc
00 fs 2 /fsto 266 x 25/ fs
10 01 fsi2 2 fsto266x 27/ fs
10 fs 1 22 B fsto 265 x 28/ fs
11 fs | 22 2 /fsto 285 x 2%/ fs
10  SYSCR2<OSCEN:SYSCR<XEN> SYSCR<STEN6 06 6 1 A . SYSR2<OSCEN>
SYSCR2<XEN>SYSCR2<XTEN> 6 Ho SYSCR2<OSCEN-EYSCEBXEN> SYSCR2<XTEN>6 1 0
20 . A

¢
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A MQ6812/MQ6821 /IMQ6822 22 A

MQ6812/MQ6821 /MQ6822

A3 A

(Interrupt Latches, IL)A

A IL 6 146 CPU . A
IMF EF
A A 7.1
A .
/ 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
INTSIOO0 IMF AND EIRL<EF6>=1 ILL<IL6> OXFFF2 7
INTLVD IMF AND EIRH<EF9>=1 ILH<IL9> OXFFEC 8
INTADC IMF AND EIRH<EF10>=1 ILH<IL10> OXFFEA 9
INTRTC IMF AND EIRH<EF11>=1 ILH<IL11> OXFFES 10
INTTCO0 IMF AND EIRH<EF12>=1 ILH<IL12> OXFFE6 11
INTTCO1 IMF AND EIRH<EF13>=1 ILH<IL13> OXFFE4 12
INTTCAO IMF AND EIRH<EF14>=1 ILH<IL14> OXFFE2 13
INTSBI IMF AND EIRH<EF15>=1 ILH<IL15> OXFFEO 14
INT2 IMF AND EIRE<EF18>=1 ILE<IL18> OXFFDA 15
INT3 IMF AND EIRE<EF19>=1 ILE<IL19> OXFFD8 16
INT4 IMF AND EIRE<EF20>=1 ILE<IL20> OXFFD6 17
INTRXD1 IMF AND EIRE<EF22>=1 ILE<IL22> OXFFD2 18
INTTXD1 IMF AND EIRE<EF23>=1 ILE<IL23> OXFFDO 19
INTTCO2 IMF AND EIRD<EF24>=1 ILD<IL24> OXFFCE 20
INTTCO3 IMF AND EIRD<EF25>=1 ILD<IL25> OXFFCC 21
INTTCO4 IMF AND EIRH<EF28>=1 ILH<IL28> OXFFC6 22
INTTCO5 IMF AND EIRH<EF29>=1 ILH<IL29> OXFFC4 23
7.1
10 INTWDTA WDTCR<WDTOUT> 6 0 6 "10.1 / 2"
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po

Automatically Cleared by ISR
Manually Set or Cleared by Software

l

Automatically Disabled when interrupt

event is serviced Enabled manually or

automatically with RETI instruction

v

> Interrupt Requst

Priority
INTWUC Interrupt EF4 ¥ IL4 o - R
Request Flag IMF »  High >
INTTBT Interrupt EFS ¥ s A
Request Flag IMF » »
INTSIOO Interrupt EF6 ¥ e A
) Request Flag IMF > »
l INTLVD Interrupt EFO ¥ Lo ¥ R
Request Flag IMF > >
INTADC Interrupt EFl}X IL10 }1 R
Request Flag IMF > »
INTRTC Interrupt EFlyv IL11 }1
—> Request Flag IMF > >
TCOO Interrupt EF12 IL12
> Request Flag IMF / ’ﬂ » N
»
TCO1 Interrupt EF13 IL13
—> Request Flag IMF / ’ﬂ » >
TCAO Interrupt EF14 IL14
—> Request Flag IMF / }' > Interrupt
polling
External Interrupt 2 EF]& IL18 f
—»| |Interrupt Request Flag IMF > »
External Interrupt 3 EFl&' IL19 }'
—»{ Interrupt Request Flag IMF > »
External Interrupt 4 EF20 1L20
Interrupt Request Flag IMF / }' 7 »
RXD1 Interrupt EF22 1L22
> Request Flag IMF / ﬁ »
TXD1 Interrupt EF23 ¥ 23
Request Flag IMF » »
TCO2 Interrupt EF24 IL24
> Request Flag IMF / }' » »
TCO3 Interrupt EF25 IL25
> Request Flag IMF / ﬁ »
TCO4 Interrupt EF28 ¥ 28 A
> Request Flag IMF » »
TCO5 Interrupt EF29 1L29
> Request Flag IMF 7 % »( Low >
7.1
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7.1 IL29 IL3
A X A
"1"A CPU ) A "0"
A IIOI:
SFR OXOFEQAOXOFE1AOXOFE2  OxFE3 "0"
A IL3
6 - -6 A
616 616 A A
A
A I IMF " 06 DI( ) L I
) A IMF " 16 A IMF 06 A IMF 616
1L
7.2 EIR
EIR ( . )
EIR A
EIR IMF EF SFR 0x003A A0x003BA
0x003C  0x003DA /I ( 6 - -6 A )
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7.3 IMF
IMF . IMF 606 IMF
616 EF
AIMF 6 A6
A IMFA [RETIJ/[RETN]
IMF EIRL o( SFR 0x003A)A / IMF [El [DI]
A IMF 600
7.4 EF29 EF4
616
A 606
A 606 61&A
U A EF IMF " 06 DI( ) EF(  El
) A IMF " 16 A IMF " 00 A EF A
IMF 616
ILL
ILL
(OXOFEO) 7 6 5 4 3 2 1 0
IL6 ILS L4 IL3 -
/ R R/W R/IW R/IW R R R R
0 0 0 0 0 0
INTSIOO INTTBT INTWUC INTWDT -
ILH
ILH
(OXOFE1) 7 6 5 4 3 2 1 0
IL15 IL14 IL13 IL12 IL11 1L10 IL9
/ R/W R/W R/W R/W R/W R/W R/W R
0 0 0 0 0 0 0 0
INTSBI INTTCAO | INTTCO1 INTTCOO INTRTC INTADC INTLVD
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ILE
ILE
(OXOFE2) 7 6 5 4 3 2 1 0
1L23 1L22 - IL20 IL19 1L18 -
/ R/W R/W R R/W R/W R/W R R
0 0 0 0 0 0 0 0
INTTXD1 | INTRXD1 - INT4 INT3 INT2 -
ILD
ILD
(OXOFE3) 7 6 5 4 3 2 1 0
1L29 1L28 - - IL25 1L24
/ R R R/W R/W R R R/W R/W
0 0 0 0 0 0 0 0
INTTCO5 INTTCO4 - - INTTCO3 INTTCO2
0
IL29 IL4 (2 9
1
( "10)
0
IL3 1
101L3 A
20 A I IMF " 06 DI( ) e I
) A IMF " 16 A IMF "00 A IL A
IMF 616
30 6 - -0 A A IL
40 ILL A 0 2 600 6006
EIRL
EIRL
(0X003A) 7 6 5 4 3 2 1 0
EF6 EF5 EF4 - - - IMF
/ R R/W R/W R/W R R R R/W
0 0 0 0 0 0 0 0
INTSIOO0 INTTBT INTWUC - - - IMF
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EIRH
EIRH
(0X003B) 7 6 5 4 3 2 1 0
EF15 EF14 EF13 EF12 EF11 EF10 EF9
/ R/IW R/W R/W R/W RIW RIW R/W R
0 0 0 0 0 0 0 0
INTSBI | INTTCAO | INTTCO1 | INTTCO0 | INTRTC | INTADC | INTLVD
EIRE
EIRE
(0X003C) 7 6 5 4 3 2 1 0
EF23 EF22 EF20 EF19 EF18 -
/ R/IW R/W R R/W R/W R/W R R
0 0 0 0 0 0 0 0
INTTXD1 | INTRXD1 INT4 INT3 INT2 -
EIRD
EIRD
(0X003D) 7 6 5 4 3 2 1 0
EF29 EF28 EF25 EF24
/ R R RIW RIW R R R/IW R/W
0 0 0 0 0 0 0 0
INTTCO5 | INTTCO4 INTTCO3 | INTTCO2
0:
EF29 EF4
( ) 1
0:
IMF
1
IMF EFI5 EF4 616
2 A EF IMF 6006 Df ) EF(  El
) A IMF 616 AIMF 6006 A EF A
IMF 616
3 EIRL A 3 1 606 606
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7.5

7.5.1

_ MQ6812/MQ6821 /IMQ6822

—>] Rising edge

detection circuit

. f - Falling edge - INTi interrupt
INTI pin D—> Noise canceller » detectign ci?cuit » _ requext
Interrupt request signal
« 5 T generation circuit s
Both edge o
Z ™| detection circuit d
S A A
A B CD
A High level
| detection circuit
fegek- INTIES
INTILVL
EINTCRI
7.2 2/3/4
A A
A A
7.5.2
3
POFFCR3
(OXOF77) 7 6 5 4 3 2 0
INT4EN INT3EN INT2EN
/ R R R R/IW R/W R/W R
0 0 0 0 0 0
INT4EN | INT4 9
INT3EN | INT3 9
INT2EN | INT2 9
10 INTXEN(x=2 4) A A INTXEN
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6 ¥o
20 INTXEN INTXEN A 606
12 12 172 1 A 122/ A
12 1 12 12 A 2ffcgck+3/fspl A
30 POFFCR3 7 0 606
2
EINTCR2
(OXOFD9) 7 6 5 4 3 2 1 0
INT2LVL INT2ES INT2NC
/ R R R RIW RIW
0 0 0 0
2 O L6
INT2LVL ore
OH6
00:
01:
INT2ES
10:
11:
12A 112 12A 1
00: fcgek [Hz] 00: fs/4 [Hz]
INT2NC 01: fcgek / 22 [Hz] 01: fs/4 [Hz]
10: fcgek / 23[Hz] 10: fs/4 [Hz]
11: fcgek / 24[Hz] 11: fs/4 [Hz]
3
EINTCR3
(OXOFDA) 6 5 4 3 2 1 0
INT3LVL INT3ES INT3NC
/ R R R R RIW RIW
0 0 0
3 oL6G
INT3LVL
OHO
00:
01:
INT3ES
10:
11:
12A 1/2 12A 1
00: fcgek [Hz] 00: fs/4 [Hz]
INT3NC 01: fcgek / 22 [Hz] 01: fs/4 [Hz]
10: fcgek / 28 [Hz] 10: fs/4 [Hz]
11: fcgek / 24[Hz] 11: fs/4 [Hz]
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EINTCR4
(OXOFDB) 7 6 5 4 3 1
- - - INT4LVL INT4ES INT4ANC
/ R R R R R/W R/W
0 0 0 0 0
4 oL6
NTALVL o
OHO
00:
4 01:
INT4ES
10:
11:
12A 112 12A 1
4 00: fcgek [Hz] 00: fs/4 [Hz]
INTANC 01: fcgek / 22 [Hz] 01: fs/4 [Hz]
10: fcgek / 23[Hz] 10: fs/4 [Hz]
11: fcgek / 24[Hz] 11: fs/4 [Hz]
10 fegek: Afs:
20 A 600
12 12 12 1 A 12/ A
12 1 172 172 A 2ffcgck+3/fspl A
BUEINTCR2 EINTCR4 EINTCRx A 000
172 172 1/2 1 A 12/fs A
12 1 12 12 A 2ffegek+3/fspl
40 EINTCRX<INTXLVL>
50 EINTCR1I EINTCR4 7 5 ogQgo
7.5.3
2 4
1/2 1/2 1/2 1
INT2 INT2 IMF=1
EF18=1 2/fSIO 4/fs:
IMF=1
INT3 INT3 2/fspl  3/f SIO+1/fcgek 4/fs  8lfs
EF19=1 /
6HO
IMF=1 . :
INT4 INT4 3/f SIO+1/fegek: 8/fs:
EF20=1
7.2
U fegek: Afs: A fspl:
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75.3.1
A POFFCR3 . POFFCR3<INTXEN>
606 A
POFFCR3<INTXEN>6 1 6 .
APOFFCR3<INTXEN> 606 ) A
( ) POFFCR3<INTXEN> 616
U INTXEN X INTXEN A 606
1/2 12 12 1 A 12/ A
12 1 12 12 A 2ffcgck+3/fspl - A

7.5.3.2 2 4
2 4 INT2 INT4 A A
@
EINTCRx tNTXES> 2 4
EINTCRx <NTXES>
00
01
10
11
7.3
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(b)

INT4 pin | |—|
Signal that has passed through | | |

the noise canceller

Interrupt request signal N

(detected at the falling edge)

INT4LVL

Interrupt request signal
(detected at the rising edge)

INT4LVL —

Interrupt request signal 1l Il |

(detected at both edges)
INT4LVL

Interrupt request signal | | |

(level detection)

INTALVL

74 EINTCRX<INTXLVL>(x = 4)
EINTCRX<INTXLVL>
6 A EINTCRX<INTXLVL>
(©
1/2 1/2 fcgck A EINTCRX<INTXNC>
A A
EINTCRx <NTXES>
00 fcgek
01 fegek/2 2
10 fegek/23
11 fogcki24
74
L 20 2 A A 2N 2 2 2 AN N A
INT pin ——_ i I = R B T B I
Signal after noise removal ___ ; |
7.5 x=4)
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1/2
0A 0
12A 1/2A
10
EINTCRX<INTXNC>
20
A
30

2ffcgck+3/fspl - A

po
p-X

12

A fs/4,

A
1/2 1

¢

h

4

12 12
12 1

Page 101/ 297
A A

b

¢

12

A
6 6
000
A 12/fs A
12 A

,>(




iMQ Technology Inc.

No.U TDDS01-M6812-CN

NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3

MQ6812/MQ6821 /IMQ6822 7 /0 ( 30 /0 ) U
/
PortP0O PO1 POO 2 / /
PortP1 P10 1 /
PortP2 P27 P23 5 / I2C LCD UART /
PortP4 | P47 P40 8 ! LCD
/A . Lco . SId
PortP7 P77 P70 8 /
/ / LCD LED
PortP8 P83 P80 4
(P8O/PBL: ) (P80/P81)
Port P9 P90 P91 2 / UART / LCD
8.1 I/O
| Fetch cycle Fetch cycle Read cycle |
<« >
System clock [ N S R e
Instruction ““| Example: LD A, (x), | _____________________
execution cycle ~=~~ 7 [t
Internal read
signal === — o _———
Data input :::: X x ::::
(a) Input Timing
| Fetch cycle Fetch cycle Write cycle |
smemoose [ 1 [ 1 [ L [ L [
Instruction o | Example: LD (x). A] | ---------------------
execution cycle ~—~ | [T T T m e
Internal write k
signal === | . Tt
_———— 1 1
Data input o X* _______
(b) Output Timing
8.1 /
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¢

I/O
(chattering)
I/O

8.1 I/0

PxDR

PxPRD

PxCR

PxFC

PxPU

PxPD

po
p-X

p

I/0

8.1 /

I/0

A PxDR

b
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110 A
PxCR PxFC
0 0
P01 POO
1 0
PO
PO1 XOouT *
POO XIN * 1
P10 0
Port P1 P10 1 Q)
P10 *
0 *
P27 P23
1 0
P27 P24 KWI11 KWwI8 * * KWUCR2
P2PU<x > = 0060
Port P2 P27 P25 SEG2 SEGO 0 0
LCDCR3 3)
P2PU <x> = 0
COM7 COM6 0 0
P24 P23 LCDCRY_ 3)
[’C SCL / SDA 1 1
O *
1 0
P47 P40 KWI7 KwI4 * * KWUCR1
KWI3 KWIO * *
Port P4 KWUCRO
AIN7 AINO 0 1
P4PU<®» = 006,
P47 P44 SEG11 SEG8 0 0
LCDCR4 3)
P43 VREF 0 1
0 *
P77 P70
1 0
P76 P73 KWI15 KWI12 * * KWUCR3
P7PU <x> = 0
p77 P74 | SEG3, SEG6, SEG4, SE( 0 0
LCDCRY 3)
P77 INT4 0
Port P7
INT3 0
P76 SI0O  SCLK 0 *
SIO SCLK 1 1
INT2 0
P75
SI0O SO 1 1
P74 DVO 1 1
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AIN8 0 1
SIO Sl 0 0
P7PU <x> = 0
P73 P72 COM3 COM2 0 0
LCDCRY 3)
TCAO 0 *
P72
PPGAOB 1 1
P71 PPG01B 1 1
PPGO00B 1 1
P70 P7PU <0> = 0
SEG5 0 0
LCDCR3 3)
P83 P80 1 0
P83 P82 0 *
P8PU <x> = 0
P83 P82 COM5 COM4 0 0
LCDCRY 3)
PortP8
P83 PPGO05B 1 1
P82 PPG04B 1 1
P81 PPGO03B 1 1
P80 PPG02B 1 1
O *
1 0
P91 P90
PO9PU <x> = 0
COM1 COMO 0 0
LCDCRY 3)
PortP9
RXD1 0 0 UATCNG <UAT1I0>="0"
P91
TXD1 1 1 UATCNG <UAT1I0>="1"
TXD1 1 1 UATCNG <UAT1I0>="0"
P90
RXD1 0 0 UATCNG <UAT1I0>="1"
8.21/0
10 A P10 P10 Yo A &.1 g
20 A6 16 6 A 06 Ao *o 1 0 A
30 LCD A POFFCR2 <LCDEN> CDCR1 <EDSP> olo PxPU
opo o011 LCD ¢
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8.3 1/0
8.3.1P0 (P01 PO00)
PO 2 1O A /
PO VDD A VSS
PO1 POO
XOUT XIN
8.3P0
PO
PODR 7 6 5 4 3 2 1 0
(0x0000)
PO1 P00
/ R R R R R R/W R/W
0 0 0 0 0 0 0 0
0
1
PO
POCR 7 6 5 4 3 2 1 0
(OXOF1A)
POCR1 POCRO
/ R R R R R R RIW R/W
0 0 0 0 0 0 0 0
0 )
1 )
PO
POFC 7 6 5 4 3 2 1 0
(0xOF34)
POFCO
/ R R R R R R R RIW
0 0 0 0 0 0 0 0
0
1 XIN (1)
10U SYSCR2<XEN> 613 POFCO " 006 POO  PO1 A POFCO
" 16
20 /6
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PO
POPU 6 5 4 3 2 1 0
(OX0F27)
POPU1 POPW)
/ R R R R R RIW RIW
0 0 0 0
0
1
PO
POPD 6 5 4 3 2 1 0
(Ox0F00)
POPD1 POPDO
/ R R R R R RIW RIW
0 0 0 0 0
0
1
U POPUx  POPDx 614  x=01)
PO
POPRD 6 5 4 3 2 1 0
(0x000D)
POPRD1 | POPRDO
/ R R R R R
O 0 * *
"06
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8.32P1 (P10)

P1 1 10 (P10)A
P1 VDD A VSS
A P10 110 . P10 A 65. 1
P10
RESETB
8.4P1
P1
PIDR 7 6 5 4 3 2 1 0
(0x0001)
P10
/ R R R R R R R R/W
0 0 0 0 0
0
1
P1
PICR 7 6 5 4 3 2 1 0
(OXOF1B)
P1CRO
/ R R R R R R R R/W
0 0 0 0 0 0 0
0 ( )
1 ( )
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P1
P1PU 7 6 5 4 3 2 0
(OXOF28)
P1PUO
/ R R R R R R R/W
0 0 0 0 0 0
0
1
'16
P1
P1PRD 7 6 5 4 3 2 0
(OXO00E)
P1PRDO
/ R R R R R R R
0 0 0 0 *
0
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833 P2 (P27 P23)
P2 5 10 A [2C LCD
P2 VDD A VSS

P27 P26 P25 P24 P23
Kwi11l KWI10 KW9 KwWI8
SCL SDA
LCD SEG2 SEG1 SEGO COoM7 COM6
85 P2
LCD A LCD (COM  SEG)
P2
P2DR 7 6 5 4 3 2 0
(0x0002)
P27 P26 P25 P24 P23 -
/ RIW R/W RIW R/W R/IW R R
0 0 0 0 0 0 0
0
1
Page 110/ 297
A A A A
y A .
A




iMQ Technology Inc.

No.U TDDS01-M6812-CN

NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

P2
P2CR 7 6 5 4 3 2 1 0
(OX0F1C)
P2CR7 P2CR6 P2CR5 P2CR4 P2CR3
/ RIW RIW RIW RIW RIW R R R
0 0 0 0 0 0 0
o ( )
| | | |
1 ( )
| | | SCL (|/0)| SDA (1/0)
U /6 6 006 61/ 06 Vo
P2
P2FC 7 6 5 4 3 2 1 0
(OXOF36)
- - - P2FC4 P2FC3 -
/ R R R RIW RIW R R R
0 0 0 0 0 0
0
1 ‘ ‘ ‘ SCL (|/0)‘ SDA (I/0)
U P2FC 7 6 A
P2
P2PU 7 6 5 4 3 2 1 0
(Ox0F29)
P2PU7 P2PU6 P2PU5 P2PU4 P2PU3 -
/ RIW RIW RIW RIW RIW R R R
0 0 0 0 0 0
0
. KWIi(i=8~11)
1 ( P2 F Ci P26RI=80")
"16
P2
P2PD 7 6 5 4 3 2 1 0
(Ox0F02)
P2PD7 P2PD6 P2PD5 P2PD4 P2PD3 -
/ RIW RIW RIW RIW RIW R R R
0 0 0 0 0 0
0
. KWIi(i=8~11)
1 ( P2 F Ci P26RI=80")
"16
10 P2PUx  P2PDx 614 x=7 3

po
p-X
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P2
P2PRD 7 6 5 4 3 2 1 0
(Ox000F)
P2PRD7 | P2PRD6 | P2PRD5 | P2PRD4 | P2PRD3
/ R R R R R R R R
* * * * * 0 0 0
A 606
P2
P20UTCR 7 6 5 4 3 2 1 0
(OX0F43)
P20UTCR4| P20UTCR3 -
/ R R R RIW RIW R R R
0 0 0 0 0 0 0 0
0
1 Open Drain| Open Drain
output output
8.34 P4 (P47 P40)
P4 8 1/0 A LCD
AD
P4 VDD A VSS
A KWI0~7
P47 P46 P45 P44 P43 P42 P41 P40
AIN7 AING AIN5 AIN4 Loawiz | AIN2 AIN1 AINO
KWI7 KWI6 KWI5 Kwi4 KWI2 KWI1 KWIO
LCD SEGS8 SEG9 SEG10 | SEG11
86 P4
LCD A LCD (COM  SEG)
P4
P4DR 7 6 5 4 3 2 1 0
(0x0004)
P47 P46 P45 P44 P43 P42 P41 P40
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
1
Page 112/ 297
5 A A A A
~ A -
A




iMQ Technology Inc.

No.U TDDS01-M6812-CN

NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

P4
P4CR 7 6 5 4 3 2 1 0
(OXOF1E)
P4CR7 P4CR6 P4CR5 P4CR4 P4CR3 P4CR2 P4ACR1 P4CRO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
( )
0 AIN7 (I) | AIN6() | AINS() | AIN4(l) ANS () 1 12 (I | AINL(@) | AINO(l)
VREF (1)
1 ( )
U /6
P4
P4FC 7 6 5 4 3 2 1 0
(OxOF38)
P4FC7 P4FC6 P4FC5 P4FC4 P4FC3 P4FC2 P4FC1 P4FCO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
AIN3 (1)
1] AIN7() | AING() | AINS() | AINA() | o0 0 AIN2 (1) | AINL() | AINO(l)
P4
P4PU 7 6 5 4 3 2 1 0
(OxOF2B)
P4PU7 P4PU6 P4PU5 P4PU4 P4PU3 P4PU2 P4PU1 P4PUO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
L KWIi(i=0~7) ( P4 FCi P4GRIZO0")
A 616
P4
P4PD 7 6 5 4 3 2 1 0
(Ox0F04)
P4PD7 P4PD6 P4PD5 P4PD4 P4PD3 P4PD2 P4PD1 P4PDO
/ RIW R/IW R/IW RIW R/IW R/IW R/IW RIW
0 0 0 0 0 0 0 0
0
. "16
1
KWIi (i=0~7)
10 P4PUx  P4PDx 614 x=7 0
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P4
P4PRD 7 6 5 4 3 2 1 0
(0x0011)
P4PRD7 P4PRD6 P4PRD5 P4PRD4 P4PRD3 P4PRD2 P4PRD1 P4PRDO
/ R R R R R R R R
A ) 606
- - P4PRDi
P4CRI P4FCi
0 0
0 1 1 006
1 0 1 006
8.7 P4PRD
w0*0 1
20 i= 7~-Q
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po

835 P7 (P77 P70)
P7 8 IO A A
LCD SIO . AD /
P7 VDD A VSS
P77 P76 P75 P74 P73 P72 P71 P70
INT3 INT2 KV\;B PPGAOB
INT4 KWI15 | Kwlil4 KWI12 PPGO1B [ PPGO0OB
SCLK so DVOB TCAO
AINS
LCD SEG3 SEG6 SEG4 SEG7 coMm3 COM2 SEG5
8.8 P7
LCD A LCD (COM  SEG)
P7
P7DR 7 6 5 4 3 2 1 0
(0x0007)
P77 P76 P75 P74 P73 P72 P71 P70
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
1
P7
P7CR 7 6 5 4 3 2 1 0
(Ox0F21)
P7CR7 P7CR6 P7CR5 P7CR4 P7CR3 P7CR2 P7CR1 P7CRO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
( )
0: INT3 (1) AINS (1)
INT4 (1) SCLK () INT2 (1) S1) TACO (1)
( )
1
SCLK (O) SO (0) DVOB (0) PPGAOB (O] PMWO01B (O)| PMWOOB (O
U ] 606
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P7
P7FC 7 6 5 4 3 2 1 0
(Ox0F3B)
P7FC7 P7FC6 P7FC5 P7FC4 P7FC2 P7FC1 P7FCO
/ RIW RIW RIW RIW R RIW RIW RIW
0 0 0 0 0 0 0
0 SI (1)
1 SCLK (O)|] SO (0) DVOB (0) PPGAOB (0)| PPGO01B (O)| PPGOOB (O)
AINS (1)
U P7CR4 0 AIN8 P7CR4 1 DVOB
P7
P7PU 7 6 5 4 3 2 1 0
(OXOF2E)
P7PU7 P7PU6 P7PUS5 P7PU4 P7PU3 P7PU2 P7PU1 P7PUO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
1 KWIi(i=12~15) ( P7 FCi RYGRIZ0")
"16
P7
P7PD 7 6 5 4 3 2 1 0
(OX0FQ7)
P7PD7 P7PD6 P7PD5 P7PD4 P7PD3 P7PD2 P7PD1 P7PDO
/ RIW R R/W RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
L KWIi(i=12~15) ( P7FCi R76RI=60")
"16
U P7PUx  P7PDx 61d x=7 0
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P7
P7PRD 7 6 5 4 3 2 1 0
(0x0014)
P7PRD7 P7PRD6 P7PRD5 P7PRD4 P7PRD3 P7PRD2 P7PRD1 P7PRDO
/ R R R R R R R R
A ) 606
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8.3.6 P8 (P8 P80)

P8
P83 P82
LCD

A

po

I/O A P83 P82
LCD /
VDD A VSS
P83 P82 P81 P80
PPGO5B | PPG04B | PPG03B| PPG02B
LCD COMS5 COoM4
8.9 P8
A LCD (COM  SEG)
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P8
P8DR 7 6 5 4 3 2 1 0
(0x0008)
P83 P82 P81 P80
/ R R R R RIW RIW RIW RIW
0 0 0 0 0 0 0
0
1
P8
P8CR 7 6 5 4 3 2 1 0
(Ox0F22)
PSCR3 PSCR?2 PSCR1 PSCRO
/ R R R RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0 ( )
" ( )
PPGO05B (O)‘ PPG04B (O)‘ PPGO03B (O)’ PPGO02B (O)
U 6 06
P8
P8FC 7 6 5 4 3 2 1 0
(OXOF3C)
P8FC3 P8FC2 P8FC1 P8FCO
/ R R R R RIW RIW RIW RIW
0 0 0 0 0 0
0 (P80/P81 )
1 PPGO5B (0)‘ PPG04B (0)‘ PPGO03B (0)‘ PPG02B (O)
P8
P8PU 7 6 5 4 3 2 1 0
(OxOF2F)
P8PU3 P8PU2
/ R R RIW RIW R R
0 0 0 0
0
1
16
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P8
P8PD 7 6 5 4 3 2 1 0
(0XOF08)
P8PD3 P8PD2
/ R R R R R/W R/W R R
0 0 0
0
1
"160
U P8PUx P8PDx 614 . (x=01)
P8
P8PRD 7 6 5 4 3 2 1 0
(0x0015)
P8PRD3 P8PRD2
/ R R R R R R R R
0 0 0 0 * *
A
606
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837 P9 (P91 P90)
P9 2 /0 A
P9 VDD A VSS
P91 P90
RXD1 TXD1
TXD1 RXD1
LCD com1 COMO
8.10 P9
LCD A LCD (COM  SEG)
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P9
PSDR 7 5 4 3 1 0
(0x0009)
- P91 P90
/ R R R R R/W R/W
0 0 0 0 0 0
0
1
P9
PSCR 7 5 4 3 1 0
(OXOF23)
- PO9CR1 PO9CRO
/ R R R R R/W R/W
0 0 0 0 0 0
0 ( )
RXD1(l) | RXD1 ()
1 ( )
TXD1 (0) | TXD1 (0)
U "l 0 0 0o UART TX/RX A UART
(UATCNG)
P9
POFC 7 5 4 3 1 0
(OXOF3D)
PO9FC1 PO9FCO
/ R R RIW RIW
0 0 0 0
0
1 TXD1 (0) | TXD1 (0)
P9
POPU 7 5 4 3 1 0
(0XOF30)
P9PU1 PO9PUO
/ R R R R/W R/W
0 0 0 0 0
0
1
"16
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P9
POPD 7 6 5 4 3 2 1 0
(0XOF09)
POPD1 POPDO
/ R R R R R R R/W R/W
0 0 0
0
1
"16
U PI9PUx P9PDx 614  x=01)
P9
POPRD 7 6 5 4 3 2 1 0
(0x0016)
PO9PRD1 PO9PRDO
/ R R R R R R R R
0 0 0 0 0 0 * *
A
606
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9 10 AD
MQ6812/MQ6821 /MQ6822 10 SAR AD A 9 (AINO  AIN8)A
1 1/4 VDD
9.1 AD
MQ6812/MQ6821 /IMQ6822 10 AD 9.1 AD
ADCCR1 ADCCRA ADCDRL  ADCDRHA DACA
(sample-hold) A
ADCYEL
eference voliage
v selector
U's DA converter
VREF
VDD — YT 1 [ 1
------------ O V55
P43 p—4 -{ -g ? Capacitor Bank —g
Heference '
Uﬂﬂlﬂm Sample-hald voltage
aino o—o et - |
i W —W ~—
| [
| [
i e oy
AINE O—— 8
WVDD — 8 Analog
12 comgpartor Successive
J}TS EN | — approximation circuit
- -t | Control Circuit | 3 INTADG,
{ o i
t’iﬁ.l'x A= ‘E !Ly = §
| - Bwp LK Y ¥ ¥ Y
| ADCCRA1 | | ADCCR2 | | ADCDREL ] [ADCDHH
9110 AD
AD A Vo 68 1/ ®
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9.2 AD

AD

1. ADC

1 (ADCCR1)

ADCCR1 A AD

AD

2. ADC

3. ADC

4. AD

ADCDRH ADCDRL

ADC

2 (ADCCR?2)
ADCCR2 AD A AD
(ADCVRF)
ADCVRF ADC
(ADCDRH ADCDRL)
AD

>

ADCCR1
(0x0034)

ADRS AMD AINEN SAIN

R/W R/W R/W R/W R/W RIW RIW

RIW

ADRS | AD

1: AD

AMD | AD

b

00: AD
01:
10:
11:

AD

AINEN

SAIN

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

po
p-X
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10 (ADCCR2<ADBF>=06106 ADCCRI
- SAIN
- AINEN 0"
- AD AMD ( ADC A AMD  "00")
- AD ADRS "1"
20 A AINEN 0"
30 1o A A
A .
40 0 AADRS AMD  AINEN 6006 AD
ADRS AMD  AINEN
50 A ADRS 606 ( 07)
6: P74 AIN (AIN8)A AIN i STOP ] AIN
A P74 AIN (AINS)
ADC 2
ADCCR2 7 6 5 4 3 2 1 0
(0x0035H)
EOCF ADBF - - ACK
/ R R R R R RIW RIW RIW
0 0 0 0 0 0
EOCF | AD o
1
ADBF | AD (BUSY) 0:AD
1: AD
ACK AD 9.1

10AD (ADCCR2<ADBBA>=A0OK

20 ADCCR2 3 600

30 0 A EOCF ADBF 606

40  AD ADCDRH A EOCF 0" EOCF 6006 A AD

A ADCDRH AD

50 ADCCR2 A 3 5 Q

Frequency (fcgck)

ACK setting Cor:'r:;sion 16MHz 8MHz 4MHz 2MHz 1MHz
000 32/fcgck - - 16.0 us 32.0us 64.0 us
001 64/fcgck - 16.0 us 32.0us 64.0 us 128.0 us
010 128/fcgck 16.0 us 32.0us 64.0 us 128.0 us -
011 256/fcgck 32.0us 64.0 us 128.0 us - -
100 512/fcgck 64.0 us 128.0 us - - -
101 1024/fcgc k 128.0 us - - - -
11* Reserved

9.1 ACK fcgck AD
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10 00 AD fegek: (Hz)
20 (VREF) AD
-VREF=2.7V 55VA 12.8>s
-VREF=2.0v 27VA 25.6>5
30 fegck, ACK conversion timeA conversion time 16us
40 AD 92 AD ACK
ADCCR1<ADRS> 1", AD
AD ADCDRL ADCDRH
ACK Setting
000 001 010 011 100 1o
32fcgcek 64/fcgek 128ffcgek 256/ffcgck 512ffegck 1024/fegek
9.2ACK AD
AD
ADCVRF 7 6 5 4 3 2 1 0
(OXOEE?7)
VRFSEL
/ R R R R R R/W R/W R/W
0 0 0 0 0 0 0 0
000: ADC =2.0VA
011: ADC = VDDA
VRFSEL | AD 100: ADC = (VREF)
U]
AD
VREF_CALIB 7 6 5 4 3 2 1 0
(OXOEF6)
VRFCAL
/ R R R R R R R/W R
0 0 0
ADC
VRFCAL
10 ADC A D
AD ( )
ADCDRL 7 6 5 4 3 2 1 0
(0x0036)
ADO7 ADO06 ADO5 ADO4 ADO3 ADO02 ADO1 ADOO
/ R R R R R R R R
0 0 0 0 0 0 0 0
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AD ( )
ADCDRH 7 6 5 4 3 2 1 0
(0x0037)
ADO9 ADO8
/ R R R R R R R R
0 0 0 0 0 0 0 0
10 INTADC ADCCR2<EOCF>06 106 A ADCDRL ADCDRH
20 A AD ADCDRL ADCDRH AD ADCDRL ADCDRH
A INTADC A X
30 0 A ADCDRL ADCDRH 600
40 ADCCRI<AMD> 6 0 A ADCDRL ADCDRH 606
50 ADCDRH 2 7 600
60U A AD ADCDRL ADCDRH A AD
A INTADC A
9.3 AD
MQ6812/MQ6821 /IMQ6822 10 AD
9.3.1
A AD AD
ADCCR<AMD> 6 0 1 & ADCCR<ADRS> 6 1 6 AD . AD A
ADCCR1<ADRS> _ AD A ADCCR2<ADBF> "1 AD
AD A ADCCR2<ADBF> "0"
AD A AD ADCDRL ADCDRH AADCCR?2
<EOCF> "1"A AD (INTADC) AD A INTADC
AD ADCDRH A ADCCR2<EOCF> 6 0"
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AD conversion start

AD conversion start

ADCCR1<ADRS>

[ ] [ 1

ADCCR2<ADBF=

4I—L_I—L

Status of ADCDRL

Indeterminate XResuItloeﬁrsi mnuersionx Result of the second conversion

and ADCDRH
Clearing EOCF based on
ADCCR2<EQCF=> the conversion result
| ~ |
INTADC interrupt H H

request

a

Read of ADCDRH

:

Read of conversion result

| [l

Read of ADCDRL

Read of conversion result

Read of conversion result

Read of conversion result

9.2
U AD (ADCCR2<ADBF > ADCCR) A AD
- ADCCRI<SAIN>
ADCCRI<AINEN> 0"
- ADCCRI<AMD> ( ADC A AMD  "00")
ADCCRI<ADRS>"1"
9.3.2
A AD ADCCR1<SAIN> AD
ADCCR1<AMD> 6 1 1A ADCCRI1<ADRS>6 1 6 AD . AD
ADCCR1<ADRS> ) AD A AD
ADCDRL ADCDRH AADCCR2 <EOCF> "1'"A AD (INTADC)
A ( YAD
AD ADCDRL ADDRH AD AD
ADCDRL ADCDRH A AD
A INTADC A ( 9.3 )
AD A ADCCRI<AMD> 6 006 A AD
AD A ADCCR2<ADBF> 616 AMD @ 0AGADCCR2<ADBF>
606
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ADCCR1<AMD> X “11" “00°
AD conversion start
ADCCR1<ADRS>
1 AD conversion is
i : Result of the Resuit of the 3rd Result of the 4th X %sepg‘?:f@m result
E[_?gr;ehlg':fn :/ 2nd conversion CONVErson conversion ){_ is not stored.
Status of ADCDRL Indeterminate ): Result of the 1st conversion X RE;L:;:;:“ Rei;'m‘?::s:h
and ADCDRH
ADCCR2<EOCF> | | [
1 - i | I ‘“A read of the
INTADC interrupt n iyl |-| |-| conversion tesult
Read of ADCDRH -| -| 1
Read of Read of Read of
Read of ADCDRL N - il | I i g
The INTADC interrupt request is  Read of Read of Read of
HU[QEI‘IBFE[Ed iI'I u-le iI'I[EriITI 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 0A 6 AD A
AD
ADCCR1<AMD> "00"A ADCCR2<EOCF> ADCCR2<ADBF> ADCDRL ADCDRH
0"
9.4 AD
1. AD 1 (ADCCR1):
- SAINA AD
- AINEN " "
- AMDA AD
2. AD 2 (ADCCR2):
- ACKA AD A AD
2 9.1
3. A AD 1(ADCCR1) AD (ADRS) "1'A
AD .
4. AD A AD 2(ADCCR2) AD EOCF "1"A AD
AD ADCDRH ADCDRL A INTADC .
5. ADCDRH A ADCCR2<EOCF> 6 .0" AD ADCDRH
AD A EOCF "0", AD
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9.5 / o/
/ o/ A ADCCR1<ADRS,AMD,AINEN>ADCCR2<EOCF,ADBF>ADCDRL
ADCDRH 0" AD AAD A AD
A / o/ AAD
AD A
AD / o/ A
9.6 AD
AD 10 A 9.4
111...111
111...110
.
w [ ]
8 111...000
O : 1LSB = VREFIIOZ4
8 011...111
< 3
[ ]
000...010
000...001 «
000...000 >
O\I',_1'LSB ? +VRIE|:—1 LSB
ANALOG INPUT
9.4 AD ( )
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9.7
9.7.1
AINO  AIN8 VREF VSS
A AD A
9.7.2 I/0
AINO  AIN8 110 ( ) AD
A () A AD
l.‘-]
A
9.7.3
9.5 A
A 5Km
Internal resistance: Analog comparator
5 k€2 (max) AlNi 1 kex (typ)
w10 W*
e oibla o Internal I:ElpElI:ItEmI:E
Pemnissible signal
source impedance: 74_7 C =10pF (typ.) ;
DA converter
Ui=8 0
9.5
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10 /

MQ6812/MQ6821/MQ6822

10.1

10.1.1

0,
;cgck.-?‘z of fs.-lz:: — > 5| Source clock
cgeki2 T or fsf27 ——= a
fegek2 ™ or fsi2’ ——=| 5 Clear
fegeki2 ™ or fs/2 ——-| @

A

CPU/peripheral circuits reset

A
2 (WDT2)A

A 15

2 (WDT/WDT2)

¢

8-bit up counter

A

CPU

AMQ6812/MQ6821 /IMQ6822
OXFFFFA

A

po
p-X

A

>

CPU

Watchdog timer interrupt requestl

Overflow Interrupt
|1|2|3|4|5|6|T|8| » request/reset
signal control Watchdog timer reset signal
—>| circuit
A
.
8 Internal ko
Y Y Y Y Y Y Y Y fraquency
" — (LIRC}
| Clear time COW?:UFD
A Clear code G it
L (45H) - Counter
Disable - WDT2 reset signal
control circuit or
A A
OxFFFF
Disable code Clear code
(B1H) (4EH)

SE|E

Control code = ZE B

decoder 5 =2 @ d [@

=125 2 2
Y CELP YYY
[ woent | | wocbr | | wocTrR | | wbosT |
10.1
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No.U TDD01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
10.1.2 / 2
WDCTRA WDCDRA
WDCNT WDST
2 WDCDR
A / 2
WDCTR
(OXOFD4) 7 6 5 4 3 2 0
- - WDTEN WDTW WDTT WDTOUT
/ R R R/W R/W R/W R/W
1 1 0 0 1 0
0:
WDTEN /
1:
00: 8 A 8
01: 8 1/4
1/4
8
WDTW 8 10: 8 1/2
1/2
8
11: 8 3/4
3/4
8
DV9CK=0 DV9OCK=1
WDTT 8 00: 218/fcgek 211/ts 2Myfs
0L 220 fegek 213/fs 213/ts
10: 222/fcgck 215/fs 215/fs
8 0:
WDTOUT 1.
10 fegek [HZJA fs (Hz)
20 WDCTR<WDTEN> 6 1 6 A WDCTR<WDTWA WDCTR<WDTT> WDCTR<WDTOUT>
A WDCTR<WDTEN> "0" (0xB1) WDCDR
WDCTR<WDTEN> 6 1 & WDCTR<WDTWA WDCTR<WDTT> WDCTR<WDTOUT>
30 WDCTR 7 6 61#00
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WDCDR
(OXOFD5) 6 5 4 3 2 1 0
WDTCR2
/ w
0 0 0 0 0 0 0
OX4E: A / 2
0xB1: A WDCTR<WDTEN> 6 0 &
WDTCR2 8
8
WDCNT
(OXOFDS6) 6 5 4 3 2 1 0
WDCNT
/ R
0 ‘ 0 0 ‘ 0 ‘ 0 0 0
WDCNT 8
OWDCNT (WDT) 2(WDT2) 60xFAFFO
WDST
(OXOFD7) 6 5 4 3 2 1 0
WINTST2 | WINTST1 | WDTST
/ R R R R R R R
1 1 1 0 0 1
WINTST2 A 8
WINTST1 A 8
WDTST
10 WDST WDST<WINTST2> WDST<WINTST1> 0"
20 WDST 7 3
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10.1.3 / 2
8 8
CPU
8 A
2 (WDT2) (WDT) A
(OX4E) A WDCDR OX4EA
A 2 (WDT2) (WDT) A
10.1.3.1 /
WDCTR<WDTEN> 6 1 6 A8
A WDCTR<WDTEN> "1"
A  WDCTR<WDTEN> "0" 0xB1
WDCDR A 8 "0"
U WDCTR<WDTEN> 6 1 6 A OxB1 WDCDR 8
A
A WDCTR<WDTEN> "1"

|_I—| | E—
Watchdog timer source clock |

&-bit up counter value

WDCTR<WDTEN=>

WDCTR<WDTEN=>

Interrupt request signal

U8

po
p-X

{

A
WDCDR
/ 2
OxFFFFA
A
WDCDR

(
01H X

00H K

DOH

FFH A
|
|
|
|

| |
! |
| i Overflow time —"'I
| |
il | :
| | Overflow time >
! ! I
:-(— 1 clock (max.) —h-: :
| | :
| | '
10.2 WDCTR<WDEN>
WDCTR<WDTEN> A8 WDCTR<WDTEN> o010
A 8 A
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10.1.3.2 8
WDCTR<WDTW> 8

WDCTR<WDTW> "00" A 8 A

8

WDCTR<WDTW> "00" A 8

8 A
A 8 A

WDCTR<WDTOUT> A

8-bit up counter value FFRXOORXOTRY = = = FFRNE0HY = = = 7FAXE0RX = = = BFRCORX = = = FERXoonX
|

| |
When WDCTR<WDTW= is "OO"I-—- f Clear time 1 f -1
| | |
| |
When WDCTR<WDTW=> is “01” I"" Outside the clear time —}“! < T Clear time T > I
| | |
When WDCTR<WDTWs is “10" |———— Outside thel clear time > 1 - Cleértime —_—
| | |
When WDCTR<WDTW> is “11" | : Outside the clear time : > I.#-— Clear time =]
10.3 WDCTR<WDTW> 8
10.1.3.3 8
WDCTR<WDT?# 8
8 A WDCTR<WDTOUT> A
A A
( ) / A A
/ / 8 / /
A A 8
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Watchdog timer overflow time [s]
WDTT NORMAL mode sLOW
DVICK =0 DVICK =1 mode
00 3277 m 6250 m 6250 m
0 131 1m 2500 m 2500 m
10 5243 m 1.000 1.000
11 2.097 4.000 4.000
10.1 ( fcgck = 8MHz; fs = 32.768KHz )
;8 WDCTR<WDTEN> A8 WDCTR<WDTEN> 610
A 8 A
10.1.3.4 8
WDCTR<WDTOUT> 8
(a) (WDCTR<WDTOUT> "0")
WDCTR<WDTOUT> "0" A8
A IMF A
U A ( ) A
RETN A
(b) (WDCTR<WDTOUT> "1")
WDCTR<WDTOUT> "1" A 8
10.1.3.5
WDCDR
WDCDR Ox4EA 8 60"
WDCTR<WDTEN> "0" A WDCDR 0xB1A
8 A 8
A 8
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No.U TDDS01-M6812-CN

VersionU V2.3

NameU MQ6812/MQ6821 /MQ6822

A
A CPU
10.1.3.6 8
WDCNT 8
8 A
10.1.3.7
WDST
AWDST<WDTST> "1 AWDST<WDTST>
606
8 A WDST<WINTST2> "1t
8 A WDST<WINTST1>
oL

WDST A WDST<WINTST2> WDST<WINTST1>
WDST<WINTST1>
WDST<WINTST1>

po
p-X

WDST<WINTST2> WDST<WINTST2A

WDST<WINTST2>
A WDST<WINTST2>

IIOI:
616 WDST

0 1A0

606
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No.U TDDS01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3

E-bit up counter value FFRXGORNEIFY = = = SFRXGHY = = = TEGARY = = = BEGAK = = = FER@oR)EimY
| | |

When WDCTR<WDTW= is “1D"|-¢—Outside the clear time —’h-|-17 Clear time —‘"|

I
Writing of 4EH (clear code) M :
I

tha B-bit up :xluhlalclulsldal laar tirle cl»arﬂcl\clf & B-bitup counter

K Interrupt raquad signal gana(%ﬁd by Hanng Interrupt req Fa&l signal ganerated by the

Watchdeg timer interrupt request signal

|
|
T
|
Reading of WDST |
|
|
|
|

\

WDST=WINTST1> k

WDST=WINTST2>

10.4
10.1.3.8 2
2 (WDT2) (WDT) A OXxFFFFA
2 (WDT2) (WDT) A WDCDR
(OX4E) A WDCDR OX4EA / 2
10.2 (DVOB)
50% A
10.2.1
12 5

e Soecr

fegeki210 or fs/23 ’;
9

fcgeks2 >>: ﬁ)pin
DVOCK
10.5
10.2.2
DVOCR
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DVOCR
(0x0038) 7 6 5 4 3 2 1 0
DVOEN DVOCK
/ R R R R R R/W R/W
0 0 0 0 0 0
0:
DVOEN /
1
12A 1/2 1/2
DVICK=0 DVICK=1 1/2
: 2
p— 00: fegek/21 fs/25 fs/25
- [Hz] 01: fegek/ 211 fs/24 fs/24
10: fcgek/ 210 fs/23 fs/23
11 fegek/29
10 fegckA [HZJA A [Hz]
20 o 0 A DVOCR<DVOEN> 6 0 DVOCR<DVOCK>
30 12 12 A SYSCRI<DVICK>6 ADVO fs  fegek
40 DVOCR 7 3 6006
10.2.3
DVOCR<DVOCK>
DVOCR<DVOEN> 6 1 6 A DVOCR<DVOCK>
DVOB
DVOCR<DVOEN> 6 0 6 A DVOB
o/ 0 ADVOCR<DVOEN> 6 A6 DVOB
DVOCR<DVOEN> A
A DVOCR<DVOEN> 6 1 & DVOCR<DVOCK>
o/ 0 A DVOCR<DVOEN> 6 0A6
DVOCR<DVOCK>
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NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

po
p-X

DVOCR <DVOEN> l
1 1
DVO output | | | | | | | | | | | ||
Divider output timing chart
10.6
A fcgck fs
Divider output frequency [Hz]
DVOCK NORMAL 1/2, IDLE 1/2 mode SLOW1/2. SLEEP1/2
DVICK =0 DVICK =1 mode
00 1953k 1024 k 1024 k
01 3906 k 2048k 2048k
10 7813k 4.096 k 4096 k
" 15625k Reserved Reserved
10.2

(

: fcgck=8.0MHz, fs=32.76&Hz)
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10.3 (TBT)

TBT A .
INTTBT
10.3.1
fegek/22 or fs/218 >—_
fcgckf220 or fs213
fcgek/2' or fs/2° IDLEQ, SLEEPO
fegeki2' or fe/2° > E Source clock Falling edge 1 . Rel request
fegek/212 or fsi2® 2 detector g
fegek2M or fs/24 3 D_’ INTTBT
fegck/2'9 or fs/23 Interrupt request
fegeki2®
3
TBTCK TBTEN
TBTCR
10.7
10.3.2
TBTCR N
TBTCR
(0X0039) 7 6 5 4 3 2 1 0
- - - - TBTEN TBTCK
/ R R R R RIW RIW
0 0 0 ‘ 0 | 0
0:
TBTEN /
12A 12 1/2
DVICK=0 DVICK=1 1/2
000: fegek/ 222 fs/215 fs/215
0o01: fcgek/ 220 fs/213 fs/213
010: fcgek/215 fs/28
TBTCK
: Hz 011: fegek/213 fs/28
100: fcgek/212 fs/25
101: fcgek/211 fsi24
110: fcgek/210 fs/23
111: fcgek/28
10 fegckA [HZJA sA [Hz]
20 A TBTCR<TBTEN> 0 AAGTBTCR<TBTCK>
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30 TBTCR<TBTEN>G6 0 & TBTCR<TBTCK>
40 72 172 A SYSCRI<DV9CK>6 Ko fs  fegek
50TBTCR 7 4 606
10.3.3
TBTCR<TBTCK> TBTCR<TBTCK> A TBTCR
<TBTEN> 6 0 6 A INTTBT
TBTCR<TBTEN>6 1 A TBTCR<TBTEN>6 0 6
A TBTCR<TBTEN> 606
TBTCR<TBTEN> A
A INTTBT A
TBTCR<TBTEN>6 1 6 A TBTCR<TBTCK>
Source clock | | |
| | |
TBTCR<TBTEN=> : : :
Jt 1 | |
| | | |
INTTBT interrupt | -l -l | |
request ] | >
! ' Interrupt period '
Time base timer enable
10.8
A fcgek fs A
TBTCR<TBEN> 606
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po
p-X

( : fcgck=8.0MHz fs=32.768kHz)
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A A

Time base timer interrupt frequency [Hz]
TBTCK
NORMAL1/2, IDLE1/2 mede NORMAL1/2, IDLE1/2 mode SLOW1/2, SLEEP1/2 mode
DVICK =10 DVICK =1
0oo 1.91 1 1
001 7.63 4 4
010 24414 128 Reserved
011 976.56 512 Reserved
100 1953.13 1024 Reserved
101 3906.25 2048 Reserved
110 78125 4096 Reserved
m 31250 Reserved Reserved
10.3
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No.U TDDS01-M6812-CN

NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

10.4 (RTC)
A 0 A
10.4.1
RTCCR |
INTRTC
RT?EL>I Selector |_ interrupt request
RTCRUN 2%s | 2" s | 2%s | 2s | 2" | 2 | 2% | 2%
Y
(32.768 kH;j ——> Binary counter
10.9
10.4.2
2
POFFCR2
7 4 2 1
(OXOF76) 6 5 3 0
LCDEN RTCEN SIOOEN
/ R/W R R/W R R R R R/W
0 0 0 0 0 0 0
0:
LCDEN LCD 1
0:
RTCEN RTC 1
0:
SIOOEN SIO 6810 1
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No.U TDDS01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
RTCCR
(OXOFC8) 7 6 5 4 3 2 1 0
RTCSEL RTCRUN
/ R R R R R/W R/W
0 0 0 0 0 ‘ 0 ‘ 0 0

000:215/f5(1.000[s]@fs=32768kHz)
001:214/£5(0.500[s]@fs=32768kHz)
010:213/£5(0.250[s]@fs=32768kHz)
RTCSEL 011: 212/is (125.0[ms]@fs=32.768kHz)
100:211/f5(62.50[ms] @fs=32.768kHz)
101:219/§5(31.25[ms] @fs=32.B8kHz)
110: 29/75(15.62[ms] @s=32.768kHz)
111:28/f5(7.81[ms] @s=32.768kHz)

0:
RTCRUN /
1
10 fs: [Hz]
20 RTCCR<RTCRUN>  "0" A RTCCR<RTCSEL> RTCCR<RTCRUN>6 1 &
RTCCR<RTCSHL > X RTCCR<RTCSEL> A
RTCCR<RTCSEL>
30 A1) SYSCR2<XTEN> 600 A 2 0
A RTCCR<RTCSEL> A RTCCR<RTCRUN> 0"
40 1 A RTCCR<RTCSEL> 110 111
10.4.3
104.3.1
POFFCR2 i POFFCR2<RTCEN>"0"
POFFCR2<RTCEN>"1"
A
APOFFCR2<RTCEN> "0"A .
A A POFFCR2<RTCEN>"1"( ).
A POFFCR2<RCEN> "0"A
10.4.3.2 /
RTCCR<RTCRUN>'1" . RTCCR<RTCRUN>'0"
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A RTCCR<RTCRUN> "0"
10.4.3.3
RTCCR<RTCSEL> i
RTCCR<RTCSEL> RTCCR<RTCRUN>6 1 &A
A RTCCR<RTCSEL>
RTCCR<RTCSEL>
10.4.4
10.4.4.1
RTCCR<RTCSEL> A
<RTCRUN> "1" A
A INTR
10.4.4.2
RTCCR<RTCRUN> "0" RTCCR<RTCRUN>
S Yo!
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RTCCR<RTCRUN>6 0 ¢

RTCCR<RTCSEL> A
A A
RTCCR<RTCRUN>'1" RTCCR
RTCCR<RTCSEL>
TA
"0" A
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10.510 (TCQO)
MQ6812/MQ6821/MQ6822 6 10 00, 01 02 03 04 05(TCQO)
U
1.  TCQOQ TCQO2 TCQO4 il TCQO1 TCQO3 TCQO05
2. PPG 0% 100%
2 10 00 01 i 10 02, 04 03,
05A 104 105, (SFR) 00 01
00( 023% 04) 01( 03305 J
TOXREGL | TOXREGH | TOXPWML | TOXPWMH | TOXxMOD TOXxCR
« ) « ) C ) « ) « ) « )
0o | TOOREGL | TOOREGH | TOOPWML | TOOPWMH | TOOMOD
op | TOIREGL | TOIREGH | TOIPWML | TOIPWMH | TOIMOD (0x002C) [ <TCOO1EN>
(0xOF9E) | (0xOF9F) | (0x0FA2) | (oxOFA3) | (0x002B)
02 | TOZREGL | TO2REGH | TO2PWML | TO2PWMH | T02MOD
(Ox0FA4) (OXOFA5) (OxOFAS8) (OXOFA9) (Ox0F8C) T023CR POEECRO
03 | TOSREGL | TOSREGH | TO3PWML | TO3PWMH | TO3MOD (OXOF8E) | <TCO23EN>
(0XOFAB) | (0OxOFA7) | (OxOFAA) | (OxOFAB) | (OxOF8D)
04 | TOAREGL | TO4REGH | TO4PWML | TO4PWMH | TO4MOD
(0xOFB0) | (0xOFB1) | (0xOFB4) | (0xOFB5) | (0xOFB8) | Toascr POEECRO
05 TOSREGL | TOSREGH | TOSPWML | ToOSPWMH | TosMOD (OXOFBA) | <TCO45EN>
(0xOFB2) | (0x0FB3) | (0xOFB6) | (0x0FB7) | (OxOFB9)
10.4 SFR
PPG
00 PPGO0B
01 PPGO1B
02 PPGO02B
03 PPG03B
04 PPG04B
05 PPGO5B
10.5
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10.5.1 10
105.1.1 00
00 00 TOOMOD 4 10
TOOREGL/TOOREGH TOOPWML/TOOPWMH
00 3 TOOREGL
TOOREGL
(OXOF9C) 7 6 5 4 3 2 1 0
TOOREGL
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
00 3 TOOREGH
TOOREGH
(OXOF9D) 15 14 13 12 11 10 9 8
- - - - - - TOOREGH
/ R R R R R R R/W R/W
0 0 0 0
00 3 TOOPWML
TOOPWML
(OXOFAO) 7 6 5 4 3 2 1 0
TOOPWML
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
00 3 TOOPWMH
TOOPWMH
(OXOFA1) 15 14 13 12 11 10 9 8
- - - - - - TOOPWMH
/ R R R R R R R/W RIW
0 0 0 0 0 0 0
U 0% 100%A TOOPWM 0 < TOOPWM< TOOREG
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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 R/W R/W
1 1 0 0 0 0 0 0
TFFO F/FO 2
DBEO 0
1:
12A 1/2 1/2
SYSCR1 <DV9CK>=( SYSCR1 <DV9CK>=] 1
000 fegek/24 fegek/24
001 fegek/ 22 fegek/22
010 fcgek/2 fcgck/2
TCKO 011 fcgek fcgek fs/22
100: fcgek/ 24 fegek/ 24 -
101: fegek/ 22 fcgek/ 22 -
110: fcgek/2 fcgek/2 -
111: fcgek fcgek fs/22
EINO 1: (TCO00
00: 10
TCMo 01: 10
10: 10 PPG
11: 10 PPG
10 fegckA [HZJA A [Hz]
20 700MOD T00MOD .
30 10 A TFFO PPGO0B A
40 EINO 610 A TCKO
50 cPU , ,
(PC(Program Counter)*MCU
Clock ) ( * )
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po

TO1REGL/

105.1.2 01
01 01 TOIMOD 4 10
TOIREGH TO1PWML/TO1PWMH
01 3 TOLIREGL
TO1REGL
(OXOF9E) 7 6 5 4 3 2 1 0
TO1REGL
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
01 3 TO1IREGH
TO1REGH
(OXOF9F) 15 14 13 12 11 10 9 8
- - - - - - TO1REGH
/ R R R R R R R/W R/W
0 0 0 0
01 3 TOIPWML
TOLPWML
(OXOFA?) 7 6 5 4 3 2 1 0
TO1PWML
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
01 3 TOIPWMH
TO1PWMH
(OXOFA3) 15 14 13 12 11 10 9 8
- - - - - - TO1PWMH
/ R R R R R R R/W R/W
0 0 0 0 0 0
o 0%  100%A  TOIPWM 0 < TOIPWM < TOIREG
01
TO1MOD
(0X002B) 7 6 5 4 3 2 1 0
TFF1 5 TCK1 EIN1 TCM1
/ R/W R R/W R/W R/W R R/W R/W
1 0 0 0 0 0 0
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0:
TFF1 FIF1
12A 12 1/2
SYSCR1 <DV9CK>={ SYSCR1 <DV9CK>= 1
100: fogek/ 24 fegek/ 24
TCK1 101: fcgek/22 fcgek/ 22
110: fcgck/2 fcgck/2
111: fegek fcgek fs/22
0:
EINO
1: (TCO00 )
00: | 10
01: |10
TCM1
10: | 10 PPG
11: | 10 PPG
10 fegekA [HZJA A [Hz]
20 T0IMOD T0IMOD
30 10 A TFF1 i PPGOIB A
40 EINI 6106 A TCK1 .
50 00( 02 04) A 01( 03 05)
105.1.3 00 01
00 01( 02 03 04 05 POFFCRO 00/01
0
POFFCRO
7 4 2 1
(OxOF74) 6 > 3 0
TCO45EN | TC023EN | TCOO1EN TCAOQEN
/ R RIW RIW RIW R R R RIW
0 0 0 0 0 0 0
0:
TCO45EN TCQ04 TCQO5 N
0:
TCO023EN TCQO02 TCQO3 N
0:
TCOO1EN TCQOQ TCQO1 N
0:
TCAOEN TCAO N
00/01
TOO1CR
7 6 5 4 3 2 1 0
(0x002C)
COMPSL | OUTAND TO1IRUN | TOORUN
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/ R R R R/W RIW R R/IW R/W
0 0 0 0 0 0 0
0: PPG0O0OB 00A PPG01B 01
COMPSL 00/01 1: 01 (PPGO1B ) 00 A
PPG0O0OB 00
0: PPG0O0OB 00A PPG01B 01
OUTAND 00/01 1: PPGO1B 00 01 AND
A PPG0O0OB 00
0:
TO1RUN o1 ( 5 N
0:
TOORUN 00 N
10 A TOORUN  TOIRUN 606 A
T001CR 00 01
20 TOOICR 7 5 2 606
30U OUTAND 614 PPGO1B A PPGOOB PPGOOB
A
40 TOIRUN  TOORUN 60d OUTAND  COMPSL TCOIRUN TCOORUN
616 6 Ao OUTAND  COMPSL TCOIRUN TCOORUN 60&1A
OUTAND  COMPSL
50 TOIRUN 6 16( 01)A TOORUN 616
105.14
10
TOOMOD <TCKO> 100 101 110 111
fegeki2 4 fegek/22 fogek/2 fcgck  fs/22
10 10 o) o) o) o)
10 PPG 0 0 o e}
10.6 ( 1/2 1/2 )
103: A -
20 fs A fs A
TOOMOD <TCKO0> 100 101 110 111
- - - fs/22
10 10 - - - o)
10 PPG - - -- o}
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10.7 ( 1/2 1
103 A=
10.5.2
00 01 POFFCRO<TCODEN> 6 (A6
00 o1 A i POFFCRO
<TCOO01EN> "1" 00 01 A
A POFFCRO<TCO01EN> "0"A A
A POFFCRO<TCO01EN>"1" ( )
POFFCRO<TCO0O1EN> "0"A 00 01
10.5.310
10 110 .10 PPG 10
105.3.1 10
10 A A
00 A 01 02, 03, 04 05 ( 00
01 02, 03, 04 05)
@
TOOMOD<TCMO> 6 0 0H0A 6 TOOMOD<EINO> 6 (A6 TOQOO0 10
TOOMOD<TCKO> TOOREGL/ TCOOREGH
10
TOOMOD<DBEO> "1" A 00, 02, 04
A 01, 03 05
TOO1CR<TOORUN> "1" ATOOMOD
A
(b)
TOO1CRIOORWN> "1"A 10
TOOREGL/TCOOREGH A INTTCOO A
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"0x00"

(©)

05)

po
p-X

A . A
60x006

TOOMOD<DBEO> TOOREGL/TCOOREGH

TOO1CR<TOORUN> "0'A

A TOOMOD<DBEO> 6 1 40"
A 00 ( 02 04) A 01 ( 03,
TOOREGL/TCOOREGH A
A TOOREGL/TCOOREGH . TOOREGL/TCOOREGH
X TOOREGL/TCOOREGH A
INTTCOO A TOOREGL/TCOOREGH
TOOREGL/TCOOREGH A
TOOREGL/TCOOREGH
TOOREGL/TCOOREGH A
TOOREGL/TCOOREGH
TOOREGL/TCOOREGH A
A ( 10.11),
TOOREGL/TCOOREGH A
TOOREGL/TCOOREGH X A
( 10.12) TCQOL TCQO03 TCQO05 / A
/ U A D

TCQO1 TCQO3 TCQOSA

TCQOQ TCQO2 TCQO4

TOOREGL/TCOOREGH A
TOOREGL/TCOOREGH
TOOMOD<DBEO> A TOOREGL/TCOOREGH
TOOREGL/TCOOREGH
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¢ Timer start
TOD1CR<TOORUN=
TOOMOD<=DBED=

Source clock

|
i
1
i
i
i
H
|
i
T
i
1
i
|
|
|

Counter 3 ot LT A By A1
A Counter clear ' A Counter tlear A
Wiite to TOOREG | write m [| write n
Double buffer ?X\ m j{ n
TOOREG { m Match detection O Match detection O nMaich detection O
Reflected at the same time Reflected b

. as data is written into TOOREG 2 v an i:tcerrupty 2

INTTCOD interrupt request - while the timer is stopped " H “
When the double buffer is enabled [TOOMOD<DBEQ=="1">
10.10 (TOOMOD<DBEO>=% 1 6 )

U TOOREG = TOOREGH]L

T EZ(TCQO1,TCQ03,TCQ05 :E%Tcooo TCQO2, TCQO4FFENETR) :
. MREETHRENZRETHZTEEE  SUEIEHR
2. ERSEEMRHTAE - TBES LE**\ 1024+nIBEFE - nhitE

EEEAN BESTERRBE
#B3InZEiEn+2, BRI T— M=
SETHBEUREHNEIN

b
bl

3
Ko
i
ik

TOO1CR<TOORUN>
TOOMOD<DBEQ>
source dlock EpEpEEpEpEpEpEy InSpipiy IREpEpEpREREEEY | T_I_I_f'l_l"l [QEREREREREREY (NEpNpEpEpEpEy RERERERipEpEpE NS
Counter o 1 f_\( 3 )4 Xl;én i+ l)n~z\ l Kol \_)('ﬂ 2 X3 Q_)!D'_k_f‘u)( l \(mza\(!( op_1 )! k4 !(_)’IXn\f;# !(_) b /_\(]:) K\ af_1 .\_)
i =TOOREG
Write to TOOREG write m N rle n
<7
TOOREG A m Yn meTREEIAEN, KAEERSESEENE, USSR ST — RS A 2 % P
INTTCOO
™ TR <e< 0240 FrrTS B N W T 1

TN EFHEFNEZFINEETOOMOD<DBEO> = 0), F ERE FilEH M EE, FMEREirHBce8deEE

TOO1CR<TOORUN>
TOOMOD<DBEC>
Source clock EpEpEEpEpEpEpEy |pEpEpEN J_U_LI_I [pEpEpEpENEY | |‘|_|‘|_Tfu‘u‘| [pEpEpEpHpEpEpEpEn
Counter O\(\;XT)(T)\L ‘ml(D)(l\(Z){E mi)(‘.( o( )CT\_;I nl \:uXw o i) a‘;\(\_z'}(n
¥ {E=TOOREG FHiE
Write to TOOREG write m write n
—_—
TOOREG W S EIT I
INTTCO0
[ m [ m | <e<e<ec<s n speseeses | <e<iccsids n srespeees |

T EFHEANETFINEE(TOOMOD<DBEO> = 0), F ER A T EITHE B EE MNEEEItHER BT IS EE

10.11 (TOOMOD<DBEO0>% 0 6 )
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TOOMOD=DBED=

Source clock | | | | | | | | |

Counter n-5 § -4 ¥ n-3 151 o ) 1 iz
& Counter clear
Write to TOOREG Write n-2
TOOREG n Match det&cﬁq}n% n-2
-~
INTTCOD interrupt request H
10.12 TOOREGL/TCOOREGH
U TOOREG = TOOREGH/L
(Hz)
TOOMOD
<TCKO> 1/2 1/2 1/2
SYSCR1 SYSCR1 X fcgck=16MHz | fs=32.768KHz | fcgck=16MHz | fs=32.768KHz
<DV9CK> <DV9CK>
100 fogcki2 4 fogck/2 4 - 1us 1.0ms
101 fcgck/2? fegek/22 - 250ns 255.8us
110 fcgek/2 fcgek/2 - 125ns 127.9us
111 fcgek fcgek fs/22 62.5ns 122.1us 63.9us 124.9ms
10.8 10
10.5.3.2 10 PPG ( 00% 023 04)
10 PPG TOOREGL/TOOREGH TOOPWML/TOOPWMH
TOO1CR<OUTAND> PPGO01B 00 01
(AND) A A
00 A 01 02 03 04 05 (
00 01, 02 03 04 05 )
CY
TOOMOD<TCMO> " 1 1 6 TCQO0 10 PPG
A TOOMOD<EINO> "0"A TOOMOD<TCKO0>
A TOOMOD<EINO> " 1 6 TOOPWML/TOOPWMH
A TOOREGL/TOOREGH
TOOMOD<DBEO> "1"
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TOO1CR<TOORUN> "1" PPG A TOOMOD
A
PxDRx
(IO data register)
PxCRx
(IO control register]
:,K;ch:nctlon register)
TOO1CR<TOORUN~ ‘PPG Start PPG Stop
<< TOOPWM =>> i << TOOPWM >> << TOOPWM >> << TOOPWM >>
reryes T
b (Y
TOOREG TOOREG TOOREG TOOREG
(5—3H) (B3 (S5=3H]) (SRE3E )
10.13 PPGO00B
U PPG A A PPG A
o A D3 4
U TOOREG = TOOREGH/L TOOPWM = TOOPWMH/].
TOOMOD<TFFO0> PPGO00B TOOMOD<TFF0O> "0" A PPGOOB
TOOMOD<TFFO0> "1" A PPGO0B
) PPGOOB A PPGMDB
TOOMOD<TFFO>
TO01CR<OUTAND> 6 1 A PPG0OOB TOQ00  TOQO1
(AND)
(b)
TOO1CR<TOORUN> "1"A .
TOOPWML/TOOPWMH A PPGOOB N TOOMOD<TFFO>
"0"A PPGOOB TOOMOD<TFFO> "1"A PPG0OOB
A . TOOREGL/TOOREGH A PPGO0OB
TOOMOD<TFFO0> "0"A PPG0OOB
TOOMOD<TFFO> "1"A PPGOOB INTTCOO
A TOO1CR<TOORUN> "0"A "0x00"
PPGO0OB TOOMOD<TFFO0>
A fcgek[Hz]( 1/2 1/2 YA fs/22[HzZ](
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1/2 1 )

©
TOOMOD<DBEO> TOOPWML/TOOPWMH TOOREGL/TOOREGH

/ A TOOMOD<DBEO> 6 1 40"
1.
TOOPWML/TOOPWMH (TOOREGL/TOOREGH)
A A TOOPWML/TOOPWMH
(TOOREGL/TOOREGH) _ TOOPWML/TOOPWMH (TOOREGL/TOOREGH)
_ INTTCO0 A
TOOPWML/TOOPWMH (TOOREGL/TOOREGH)
TOOPWML/TOOPWMH (TOOREGL/TOOREGH) A
( YA TOOPWML/TOOPWNH (TOOREGL/TOOREGH) (
) TOOPWML/TOOPWMH (TOOREGL/TOOREGH)
A TOOPWML/TOOPWMH
(TOOREGL/TOOREGH)
2.

TOOPWML/TOOPWMH (TOOREGL/TOOREGH)

A TOOPWML/TOOPWMH (TOOREGL/TOOREGH)
TOOPWML/TOOPWMH (TOOREGL/TOOREGH) APPG00B
A (  10.15),
TOOPWML/TOOPWMH (TOOREGL/TOOREGH) A
TOOPWML/TOOPWMH (TOOREGL/TOOREGH) .
A PPGOOB ( 10.16) TCQo1,
TCQ03 TCQO5 PPG01B PPG03B PPGO5B A
PPG U A . D,
PPG01B PPG03B PPGO5BA PPG00B PPG02B PPGO04B
TOOPWML/TOOPWMH (TOOREGL/TOOREGH)
A TOOPWML/TOOPWMH (TOOREGL/TOOREGH)
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TOD1CR=TODRUN=

y Timer start Timer stop ¢

P

TOOMOD<TFFO=

Source clock ._II'IJ'II';.H_I HTI'II'II'I'I'II'FI_H'IFIFHTFH‘[HHI’HTI’H

Counter

i Counter E CI’.‘!LIFI[EF i Counter E COI.IH‘ET
N : ! clear i clear | clear clear
Write to TOOPWM Write m | HWrite r : ﬂ Wiite t !
Double buffer ): m : x r ' . Xt *‘
TDOPWM Am i Maich deecton ) Match deleciont Meich deecion) s sMaich detecsion
Write to TOOREG Iwitep [|write s [ wite w
Double buffer }( p Xs! X"" '
X i Ii._
: ¥ | ¥
TOOREG A p Vet dtectonc s Mech deeconO eich detecion) w ;
; : 4 : ¥ \d :
PWIMOOB output A | | !
g : ! 1 : T : ! Retums to the
) ‘— Becomes the level selected at H i : r ! b level selected
INTTCOO interrupt TEFO while the timer is stopped I- ﬂ : | ' " at TFFO
request 1 : T -‘—b: i
iom r 1 | r i i t i !
(puty pulse) sDulv pulse) (Duty pulse) (Duty puise) |
p s s w f
{1 cycle) (1 cycle) (1 cycle) (1 cycle)
When the double buffer is enabled (TOOMOD<DBED=>="1")
10.14 10 PPG (TOOMOD<DBEG>=6 1 6 )
10 TCQOQ TCQO2 TCQO4
20 TOOREG = TOOREGH/L TOOPWM = TOORVMH/L,
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F I EETF(PPGO1,PPGO3,PPGOS, 3 ZPPGO0,PPGO2,PPGO4 T ETETE):
1. MNRTEPPGERh Z3A; VEE, =Rl
2. EAGEEMNIL-AE, OSSN — 1 1024+rIEEEH, r AToPWMITHBRIEEE

e UL U U U UL WU U U U WU UL UL
EECIE @ CRCARY LR DENED LD

Wit 10 TOOPWM

TooPwM o =
Write 10 TOOREG smep sanet
TOOREG o

PRGO pin oulpet

INTTC00 1 I
Tl

TOOICRETOORUMS

TOOMOD<TFFO»

TOIMOD<DBE®

Seu

——ER§ 0

Wit to TOOPWM vt

a4 ME T ArD) AR REREDA RED T MDY, SR LR

lock Epupupupiy ipupiy ipupiy ipipipiy ipipiy ipEpiy inl _JTIITLFL'I'LI'I_'ITU' 'IFLI'UT_I'I gy ipipiy ipEpEpiy ipipiy ipipiy ipSpupiy ipUply ipupiy iy 'UWU'
= I RO AR LRGN FEs e (

AR BB EENE b

ToOPWM

Wi 10 TOOREG wta p V|t

TOOREG

PRGO pin ouipe

INTTC00 | | |

T e T | T
| ccscsiprraaan i cecccpriaaaa 1

LT EE L A T EF IR TOOMOD<DBEO> = 0), B R T T eI T HH MRS EE, HrEEEH It MR CETIFEE

10.15 10 PPG (TOOMOD<DBEO>= 6 0 6 )
TOOMOD<DBED>
Source clock | | | | | | | | | |_
Counter n-5 }'{ n-4 X n-3 )‘{ n-2 X n-1 X n
Write to TODPWM .
(TOOREG) Write n-2
TOOREG) n Match detect-un% n-2
PWMOOB output |

10.16 TOOPWML/H (TOOREGL/H)

U TOOREG = TOOREGH/L TOOPWM = TOOPWMH/L

10533 10

10 (complementary) A
) A 01
A PPGO0B 00

(4
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(@
TOO1CR<COMPSEL>"1"A TQQ00 TOQO01 10
TOO1CR<TOORUN> <TO1RUN> 616
TOOMOD<TCMO> "11" 6 1A 6 10
A TOOMOD<EIN1> 6 0 6  TOOMOD<TCKO >
U 10 A <TFFx> A TOOMOD  TOIMOD . (x=0, 1)
TOOREGL/TOOREGH 10 . TOOPWML/
TOOPWMH 10 ) A TOOREGL TOOREGH
10 TOOREGL+H 0  TOOPWML TOOPWMH 10
TOOPWML+H TOOPWMH A
TOOREGL+H TOOPWML+H TOOPWMH A
TOOREGL/TOOREGH TOOPWML TOOPWMH A
TOOMOD<TFFO>  PPGOOB TOOMOD<TFFO> "0" A PPGOOB
TOOMOD<TFFO> "1" APPGOOB .
A TOIMOD<TFF1> PPGO01B TOLIMOD<TFF1> "0" A
PPGO1B TOIMOD<TFF1> "1" A PPGO01B
(b)
TOO1CR<TO1RUN> "1"A .
TO1PWML+H A PPGO1B . TO1IMOD<TFF1> "0"A
PPGO1B TOIMOD<TFF1> "1"A PPGO1B
INTTCO1
A ) TO1REGL+H APPG01B
TO1MOD<TFF1> 6 AGPPG01B .
TO1MOD<TFF1> "1"A PPG01B INTTCO1
A 60x00006
A TOO1CR<TO1RUN> "0"A "0x0000"
PPGO1B TOIMOD<TFF1>
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START

Count | 155 | 166 | | 199 14 0] | | 124 | | 166 | | 199 | 114 0 |
<TFFQO>
<TFF1>
<COMPSEL> |
Double_buffer By AA I 1BB : ]
TOOREGL/H Eiianad _1AA 131:3 |
Double_buffer EEEEEEE .155 : | 144 |
TOOPWML/H ! s . 173 1
PWMOOB R 1 —1
INTOO ] |y
TO1REGL/H . 199 |
TO1PWMH/H ' . 166 . |
PWMO1B 1 1
INTO1
Duty pulse] | [Duty pulse] ]
[T Cycle] 1 Cycle]
10.17 10
(©)
TOOMOD<DBEO> TOOPWML/TOOPWMH TOOREGL/TOOREGH
/ A TOOMOD<DBEO> 6 1 60"
1.
A TOOREGL/TOOREGH TOOPWML/TOOPWMH
A A TOOPWML+H
TOOREGL+H _ TOOPWML+H TOOREGL+H
TOOREGL+H INTTCOO0 A
TOOPWML+H TOOREGL+H
A TOOREGL/TOOREGH TOOPWML/TOOPWMH
A TOOPWML+H TOOREGHH
UTOQ01I TOQO3 TARO5
2.
A TOOREGL/TOOREGH TOOPWML/TOOPWMH
A TOOPWML+H TOOREGL+H
TOOPWML+H TOOREGL+H APPGOOB
TOOPWML+H
TOOREGL+H A TOOPWML+H
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TOOREGL+H A PPGO0OB

TCQO1, TCQO3 TCQO05 / A
/ U A _ D,
TCQOL TCQO03 TCQO5A TCQOQ TCQO02 TCQO04
A TOOREGL TOOREGH  TOOPWML
TOOPWMH A TOOPWML+H
TOOREGL+H
TOOMOD<DBEO> A TOOPWML+H TOOREGL+H
TOOREGL+H
Stasey
Count [ I I [ 155] [ ree] I |199I 4 o] I I [1s5] [ Tee] I |199I A o] ]
TOOREGL/H I I 1AA |
TOOPWML/H . 155 : |
PWMOOB I 1 1 ——
INTOO [ ]
TO1REGL/H . 199 . ]
TO1PWMH/H 166 |
PWMOI1B |— |—
INTO1 +
I__M ] [Duty pulze]
(1 Gycle} (1 Cycle]
10.18 10 (TOOMOD<DBEO> = 016)

b

b
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10.6 16 (TCAO)

MQ6812/MQ6821 /IMQ6822 1 16 TCAQ (SFR)
A 10.9 10.10
TAXDAL | TAXDRAH | TAXDRBL | TAXDRBH | TAXMOD TAXCR TAXSR
«C ) « ) « ) «C ) « ) « ) « )
Ao | TAODRAL | TAODRAH | TAODRBL | TAODRBH | TAOMOD TAOCR TAOSR POFFCRO
(0x002D) | (0x002E) | (0x002F) | (0x0030) | (0x0031) | (0x0032) | (0x0033) | <TCAOEN>
10.9 SFR
PPG
A0 TCAO PPGAOB
10.10

8 Internal bus 8

Reading and writing 4 A Reading and Reading and Reading and
of TAODRBH writing of writing of writing of
TAODRBL TAODRAH TAODRAL
:’ |: TADDEE
Temporary buffer Selector Selector Temporary buffer
10 0 1
Pulse width
mode

Double I)uﬂ:‘er (16 bits) |> —I Double buﬁer 16 bits) }~

TCAD pin input w '_Li'i
it conrer \T]SEIE::(W \TISEE(:RY Sé ootor suecor

—| TAODRBH [ TAODRBL I I TADDRAH TAODRAL

Pulse width
measurement mode

Edge detection 1
TAOTED .
Edpe detection 2
External INTTCAO
trigger tection 1 FMatch Edge detection 2 P ratcn i
s p—— eeupt recuest
selection
I 1

16-bit up counter |

Count :b TADOVE
cle:

S0 st PPG mode Timer PPGAOB output
| FiF
EN

E
fegeki210 or fs/22 —»| A
fegck/28 —»|B

c
D

fegck/22 —»
fegek/2 —»

Extemal trigger
timer

mode

PPG mode

Timer start
control

TAOTED |Edge detecton 1|Edge detection2
w 0 Fall Risi
& ing ‘ ising
9 1 Rising

&

Faling

TAOCPFB
TAOCPFA

e Internal bus 8

10.19 16 (TCAO)
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10.6.1 16
AO POFFCRO AO TAOMOD,
AO TAOCR 2 16 AO TAODRA  TAODRB
0
POFFCRO
(OXOF74) 7 6 5 4 3 2 1 0
TCO45EN | TCO23EN | TCOOIEN TCAOEN
/ R RIW RIW RIW R R R RIW
0 0 0 0 0 0
TCO4SEN | TCQO4 TCQO5 (1)
TCO23EN | TCQO2 TCQO3 c1>
TCOOIEN | TCQOQ TCQO1 c1>
0:
TCAOEN TCAO 4
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A0
TAOMOD
(0x0031) 7 6 5 3 2 1 0
TAOMCAP
TAODBE | TAOTED | [)on=t TAOCK TAOM
/ R/W R/W R/W R/W R/W
1 0 0 0 0 0 0
TAODBE o
1:
TAOTED o /
1: /
0:
TAOMCAP 1
0:
TAOMETT 1:
12A 1/2 12
SYSCR1 SYSCR1 :
<DV9CK>=0 <DV9CK>=1
TAOCK A0 00: fcgek/210 fs/23 fs/23
o1 fcgek/ 28 fcgek/2© -
10: fcgek/22 fegek/ 22 -
11: fcgek/2 fcgek/2 -
000:
001:
010:
011: | PPG )
TAOM AO
100:
101:
110:
111:
10 fegckA [HZJA fsA [Hz]
20 (TAOCR <TA0S>="0") TAOMOD (TAOCR <TA0S>="1")  TAOMOD
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AQ
TAOCR
(0X0032) 7 6 5 4 3 2 1 0
TAOACAP
TAOOVE TAOTFF TAONC - - TAOMPPG TAOS
/ R/W R/W R/W R R R/W R/W
0 1 0 0 0 0 0 0
0: A INTTCAO
TAOOVE B
1: A INTTCAO
0:
TAOTFF FIF 1
1/2 1/2
1/2 1
00:
TAONC
01: fcgek/2 -
10: fcgek/ 22 -
11 fcgek/28 fsi2
0:
TAOACAP
1:
0:
TAOMPPG | PPG 1:
TAOS AO o
1:
10 . } .
20 (TA0S="0") TAOTFHA TAOOVE  TAONG (TA0S="1") X
30 A TAOS 600 . A TAOS
AQ
40 TAOICR 3 2 6006
50 172 1 A TAONC 01" 10" TAONC o1" "10" A
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AQ
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 1
0:
TAOCPFB B 1: 1
1
10 TQOOVFE TAOCPFA TAOCPFB TAOSR o’ TAOSR
20 TAOSR 6 2 606
A0 AH
TAODRAH
(OX002E) 15 14 13 12 11 10 9 8
TAODRAH
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
A0 AL
TAODRAL
(0x002D) 7 6 5 4 3 2 1 0
TAODRAL
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
AQ BH
TAODRBH
(0x0030) 15 14 13 12 11 10 9 8
TAODRBH
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
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AQ BL
TAODRBL
(0X002F) 7 6 5 4 3 2 1 0
TAODRBL
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
10 TAODRAL (TAODRBL) A A A
TAODRAH(TAODRBL) A 16 TAODRAL/H A0 A
20 A A0
10.6.2
A0 POFFCRO<TCAOEN>6 (A6
A0 A i POFFCRO <TCAOEN>
N A
A POFFCRO<TCAOEN> "0"A A
A POFFCRO<TCAOEN>"1" ( )
POFFCRO<TCAOEN> "0"A
10.6.3
A0 6 A U A A A
A PPG
10.6.3.1
A A
@
TAOMOD<TAOM> 6 0 000660 0 1 6 TAOMOD<TAOCK>
TAO1CR<TAO0S> "1" A TAOMOD TAOCR<TAOOVE>
A
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iMQ Technology Inc.

No.U TDDS01-M6812-CN

NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

Source clock [Hz] Resolution Maximum time setting
TAOMOD NORMAL 1/2 or IDLE 1/2 mode
<TAOCK> | oygcR1<DVICKS | SYSCR1<DVICKS ngé‘;‘?ﬁlﬂe fegck=10MHz | fs=32.766kHz | fegck=10MHz | fs=32.768kHz
_ .
00 fegeks2™ fsf2? fsi2® 102.4ps 244 1ps 6.7s 16s
01 fegek/2® fegek/2® 6.4ps - 419.4ms
10 fegek/22 fegek/22 400ns - 26.2ms
1 fegek/2 fegek/2 200ns - 13.1ms
10.11
(b)
TAOCR<TAOS>"1'A 16
A(TAODRA) A INTTCAO A
"0x0000" A . A TAOCR<TAO0S> "0"A
6000060
(©)
TAOCR<TAOACAP> "1 B(TAODRB)
( )  TAOCR<TAOACAP> "1" A TAODRBL
TAODRBL TAODRBH A A TAODRBL
TAODRBH ( TAODRBL ).
A TAODRBL "0x00" TAODREH
A TAODRBL A "0x00"
TAOCR<TAOACAP> "1"A
U TAOCR<TAOS> "1" 0" A TAOCR<TAOACAP> ! )
(d)
1.
MQ6812/MQ6821 /MQ6822 1 8 TAODRAL A
A A
TAODRAH A TAODRAH A
TAODRAL(
) A TAODRA A TAODRAL TAODRAH
2.
MQ6812/MQ6821 /MQ6822 TAOMOD<TAODBE>
/ A TAOMOD<TAODBE> 6 1 40"
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iMQ Technology Inc.

No.U TDDS01-M6812-CN NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

* Timer start ¢T|mer stop
TADCR=TADS>
TAOMOD<TADDBE> g |
Source clock : . :
i b '
Counter I‘:L- E;_.
' A Counter clear A Counter clear
Write to TAODRAL Write n [l wiite s
|
write o TADDRAH | [] write m [l wiite r
Temporary buffer o J\.l: Y
(B bits) ! '
TAODRAL A n ) i s &
: Match detection | Mafch detection
TAODDRAH }{ m (P {r'
i +_J +.4'

INTTCAD interrupt request t Reflected by writing to TADDRAH H

|

LY
R Reflected by writing to TADDRAH

When the double buffer is disabled (TADMOD<TADDBE=="0")

* Timer start

TAICR<TADS=

TAOMOD=TADDBE=

Source clock

Counter 1]

A Counter clear

Write to TADDRAL Write n [| wiite s

A Counter gear ,L

1

Write to TADDRAH Write m ﬂ Wiite

- —

Temporary buffer
(8 bits)

w

¥
Krs

Double buffer ;:,'(mn &
{16 bits) !
TAODDRAL "l,k n € 5 3
Match detection Match detection ‘L Match detection [
TAODRAH m o ol r )
Reflected at the same time as data +‘,. +_,. Reflected by +_,u

INTTCAD interrupt request

' 15 written into TAODRAH while |'|

" the timer is stopped

|'| an interrupt |'|

po
p-X
¢

When the double buffer iz enabled (TADMOD<TAODDBE=="1")

10.20

TAODRAH

.

TAODRAH/L

.
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iMQ Technology Inc.

No.U TDDS01-M6812-CN

TADCR<TADS=>

NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
A INTTCAO A
TAODRAH/L,
TAODRAH/L A ( YA
TAODRAH/L (
TAODRAH/L A
TAODRAH/L
TAODRAH A
TAODRAH/L,
TAODRAH/L A
A
A
TAODRAH/L A
TAODRAH/L
¢ Timer start ¢T|mer stop

TAOMOD=TADACAP=

Source clock

Counter
TAODRBL )
TAODRBH :|}( o 18 ) o { 000
Read TADDRBL [ [
Read TAODRBH | | | |
Y A J Y A J Y Y Y
Read Read Read Read Read Read Read
value value value value value value value
00H DOH FEH 18H 184 O0OH OOH
Figure 10.21 ( )
10.6.3.2
A TCAO
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iMQ Technology Inc.

No.U TDDS01-M6812-CN

NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

TADCR<TADS>
TADMOD<TAOTED=> :
TCAD pin input J

Source clock

‘L Timer start

¢'I'|mer stop

I

Counting - Edge is invalid  Counting

Edge is invalid
start during counting  start during counting

s
Counter ! ) l‘:l::EJ‘:(:. 1 ¥2Y o
A Counter A Counter
Write to TAODRAL write n clear [| write s clear
Wiite to TADDRAH [| write m [ weie r
TADDRAL A n 0 ) s 0
Match detection éMa’.nh detection
TAODRAH 4 m 0 wor e
INTTCAD interrupt request t Reflected by writing to TADDRAH ﬂ * ﬂ
. . "~ Reflected by writing to TADDRAH
When the trigger is started (TAOMOD=TAODMET T=="0")

# Timer start Timer s‘top.l,
TADCR=TADS=
TADMOD<TAOTED= . Counting Counting  Counting Counting

; start start stop start

TCAD pin input J

Source clock

Counter 10
A Counter Counter A Counter
Write to TAODRAL Write n clear clear | write s clear
Write to TAODRAH | write m [ write
TADDRAL A n g i s ¢
Matlch detection { Match defection
TADDRAH :lj: m 0 :;( r ¢
.+_ +.-" + +./
INTTCAD interrupt request ™~ Reflected by writing to TADDRAH ﬂ \ ﬂ
- Reflected by writing
When the trigger is started and stopped (TADMOD<TADMETT=="17) to TADDRAH
10.22
@
TAOMOD<TAOM> 61006 . TAOMOD<TAOCK>
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iMQ Technology Inc.

NameU MQ6812/MQ6821 /MQ6822

No.U TDDS01-M6812-CN

VersionU V2.3

TAOMOD<TAQOTED>
TAOMOD<TAOTED> "0"

TCAO A

TAO1CR<TAQS> "1"

TAOCR<TAOOVE> A
(b)
A TCAO
. A(TAODRA)
A "0x0000" A
TAOMOD<TAOMETT> "1"
60x0000@
X A
<TAOMETT> "0" A
A TAOCR<TAS> "0"A
©
010.6()3.1 0
(d)
010. 6(d)3. 1 o)
10.6.3.3
A TCAO
(@
TAOMOD<TAOM> 60106
TAOMOD<TAOTED>
A "1
TCAO A
TAO1CR<TAO0S> "1"
TAOCR<TAOOVE> A
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TAOMOD<TAOTED>
A lllll

TCAO

A TAOMOD

¢

A INTTCAO

-
¢

TAOMOD
A

60x00006

TAOMOD<TAOTED> "0"

TCAO

A TAOMOD
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iMQ Technology Inc.

No.U TDD01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
(b
A TCAO A
A(TAODRA) AINTTCAO A
"0x0000" A TCAO
A TAOCR<TAO0S> "0"A 60x00006
fegek/2 [Hz]( 1/2 1/2 YA fs/23[HZ]( 1/2 1
)
(©)
610.6()3.1 o
d
010. 6(d)3. 1 o
y Timer start y Timer stop

TAOCR<TADS>

TCAD pin input

Counter

A Counter clear

Counter clear

Write to TAODRAL Write n | write s
Write to TAODDRAH ” Wite m ” Write r
TAODRAL A n A s y
| Match detection § Match detection
TAODRAH N m Q W ?
'K +J : /
INTTCAQ interrupt request Reflected by writing io TAODRAH ﬂ ‘t ﬂ
- Reflected by writing to TADDRAH
When the rising edge is selected (TAOMOD<TAOTED>="0")
10.23
10.6.3.4
A TCAO ( ) (AND)
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iMQ Technology Inc.

TCAD pin input
1L

No.U TDDS01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
+ Timer start { Timer stop
TAOCR<TADS=> |
TAOMOD<TAOTED>
Count in the period of H level Count in the period of H level

Source clock

Counter
A Counter clear
Write to TAODRAL J Write n
Write to TAODRAH [ Write m
TAODRAL n C
Match detection
TAODRAH m (|>
t +J
INTTCAO interrupt request Reflected by writing to TAODRAH ﬂ
During the H-level counting (TAOMOD<TAOTED=="0")
10.24
(@)
TAOMOD<TAOM> 61016 ) TAOMOD<TAOCK>
TAOMOD<TAQOTED> ) TAOMOD<TAQOTED> "0"
A 1"
TCAO A . TCAO
TAO1CR<TA0S> "1" ) A TAOMOD
TAOCR<TAOOVE> | A
(b)
A TAOMOD<TAOTED> TCAO A
TAOMOD<TAOCK>
A(TAODRA) AINTTCAO A
"0x0000" A
A
A
A TAOCR<TAO0S> "0"A 60x00006
©

010.6(c)3.1 6
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VersionU V2.3

NameU MQ6812/MQ6821 /MQ6822

iMQ Technology Inc.

No.U TDDS01-M6812-CN

()

10.6.3.5

@

010. 6(d)3. 1

TCAO

TAOMOD<TAOM> 61106 TAOMOD<TAOCK>
TAOMOD<TAOTED> "0"

TAOMOD<TAOQOTED>

A
TAOMOD<TAOMCAP> TAOMOD<TAOMCAP>

TAOMOD<TAOMCAP> "1"

TAOCR<TAOOVE> "0"

ngn
TAOCR<TAOOVE> |
TAOCR<TAOOVE> "1"

INTTCAO

INTTCAO
TCAO

TCAO
TAO1CR<TAO0S> "1" ) ATAODRA TAODRB
"0x0000" TAOMOD TAOCR<TAOOVE>
(b)
A ( ) TCAO A INTTCAO
A ) A
A TAODRBA A
<TAOCPFB> "1" TAOMOD<TAOMCAP> A
( TAOMOD <TAOMCAP> "0")

>( )>(

1.

A TAODRAA INTTCAO
<TAOCPFA> "1" A 60x00006
( TAOMOD <TAOMCAP> "1")

p

A INTTCAO A
"

A TAOSR

p14

A TAOSR<TAOOVF>
INTTCAO

INTTCAO
0

TAOSR

TAOSR

60x00009

TAOCR<TAOOVE> "1"A
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iMQ Technology Inc.

No.U TDDS01-M6812-CN NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

TAOSR<TAOCPFA, TAOCPFB>

¢

AODRA )

TAOCR<TA0S> "0"A

¢

¢ Timer start

TAOSR<TAOOVF> "o"
TAODRB (

TAODRA TAODRB 16

6 0 x00006

&

.L'I'lmer stop

TADCR<TADS>
TAOMOD<TAOTED=
TCAD pim input 1

Count start

Source clock

Counter : ) ! I ajo
{ i ' : Counter clear | h Counter clear
TADDRBH, L ) o i mn ©
! *TADDF:{E read
TADSR<TADCPFB= i i :
; I i Y I
. /J-\ n  TADSR read n TAODSR read h  TADSR read
INTTCAD interrupt request J |- H “
After the timer is started, if the falling édg\euj
is detected first, no interrupt occurs. Single-edge capture (TAOMOD<TAIMCAP=="1")
.L Timer start ¢. Tirmer stop

TADCR=TADS>

B

TADMOD=TAOTED:= '

TCAD pim input

Source clock

Counter ! ;

! : i Counter clear Counter clear
TADDREH, L ! : i

: | Y TAODRBread -
TADDRAH, L Y o I Vet | O

: ! = s Y

| i 1 TADDRA read
TADSR<TADCPFB:= i | i

: ¥ :
TADSR<TADCPFA= ; | ; TADSR read

;"\ ' ¥ i | L J
INTTCAD interrupt request ] T TAOSR read “ ” TADSR read

After the timer is started, if the falling edge
is detected first, no interrupt oceurs.

10.25

b
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Double-edge capture (TADMOD<TADMCAP>="0")
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iMQ Technology Inc.

No.U TDDS01-M6812-CN

NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

(©)

10.23 INTTCAO

INTTCAQO interrupt
subroutin
TAOSR read

1 (Capture)

TAODRB read

Capture value
handling
T

RETI

Interrupt process for single-edge capture

INTTCAQO interrupt
subroutine
TAOSR read

Mo Capture

1 (Capture)

TAODRA read

Capture value
handling

I
RETI

Interrupt process for double-edge capture

10.26
10.6.3.6 PPG
PPG A
@
PPG A PPG A PxFC
TAOMOD<TAOM> 60116 TAOMOD<TAOQOCK>
TAOCR<TAOMPPG> PPG
TAODRA PPG TAODRB
TAODRB PPGAOB A
TAOCR<TAOTFF> PPGAOB
PPGAOB TAOCR<TAOTFF>6 0 6
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TAOSR

| Error handling |

TAODRA
PPGAOB

TAOCR<TAOTFF>6 1 6

PPGAOB
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iMQ Technology Inc.

No.U TDDS01-M6812-CN

VersionU V2.3

NameU MQ6812/MQ6821 /MQ6822

TAO1CR<TAO0S> "1"

. A TAOMOD  TAOCR
<TAOOVE, TAOTFF> A
(b)
A
B(TAODRB) A TAOCR<TAOTFF> "0"A
PPGAOB TAOCR<TAOTFF> "1"APPGAOB
A . A(TAODRA) A
TAOCR<TAOTFF> "0"A PPGAOB TAOCR<TAOTFF>
"1"A PPGAOB A INTTCAO
PPG TAOCR<TAOMPPG> "1"( )A TAOCR<TA0S> "0"A
PPG TAOCR<TAOMPPG> "0"( )AA
"0x0000" PPG . PPG A TAOCR <TA0S> "0"(
PPG )A PPGAOB TAOCR<TAOTFF>
TAOCR <TAOMPPG> TAOCR <TAOMPPG> "1" "0"
PPG PPG TAOCR <TAOMPPG> "0" "1"A
A B TAOMOD<TAODBE> "1"
PPG TAODRA TAODRB A
TAODRA A TAODRA TAODRB
A TAODRA TAODRB A
1 A PPG
(d)
1.
MQ6812/MQ6821/MQ6822 1 8 TAODRAL (TAODRBL)
A A X A
TAODRAH (TAODRBH) A TAODRAH (TAODRBH)
A TAODRAL (TAODRBL) (
). A TAODRA (TAODRB) A
TAODRAL TAODRAH( TAODRBL AODRBH)
2.
MQ6812/MQ6821 /IMQ6822 TAOMOD<TAODBE>
/ A TAOMOD<TAODBE> 6 1 40"

po
p-X
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No.U TDDS01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
TAODRAH (TAODRBH) A
A TAODRAH/L (TAODRBHI/L)

TAODRAH/L (TAODRBH/L)

b4

A INTTCAO
TAODRAH/L (TAODRBH/L)

TAODRAH/L (TAODRBHI/L) A (
)A TAODRAH/L (TAODRBHIL) ( )

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

p-

TAODRAH (TAODRBH)
TAODRAH/L (TAODRBHIL)

TAODRAH/L (TAODRBH/L) A

p4

A

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

¢ Timer start
Timer stops
TADCR<TADS:> |\autnmatically
; |
TAODMOD=TADTFF= 1
Source clock
) n A
Counter L Ao
" | A& Counter
Write to TADDRAL, H Write n clear
Write to TADDRBL, H ”Write m
TADDRAL, H An Match deteciion
TAODDRBL, H :l: m Match detection ©
PPGO pin output T
_ Becomes the level set at TADTFF | Y/ Retums to the level
INTTCA Interrupt request  when the timer is stopped : set af TADTFF
(Duty pulse)
= n {1 cycle) -
One-shot (TADCR<TADMPPG=="1")
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iMQ Technology Inc.

No.U TDDS01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
10.27 PPG -
*- Timer start Timer siop 4'
TADCR=TADS=
TADMOD<TAOTFF= ; ;
Source clock

Counter

m,,.nm.x._} ) 0%

I0ENE

iy
ST

| A Counte: A Counter
Write to TADDRAL, H _[| write n [ white s clear clear
Write to TADDRBL, H (it m vwrite r
TADDRAL, H Y n | etich desondl){ s Meich detection ¢
T
TADDRBL, H rli m Match Ele‘ladimi | .IrL Makch dE{eEﬁjD‘li MId'IEElE(ﬁJ{‘i .
PPGO pin output L | 47
Becomes the level set at TADTFF | V) | Refiected by an | v/ | Retumstotelevel
INTTCA interrupt request  when the timer is stopped | ” interrupt request| ] set at TAOTFF
« m > - r > - i
(Duty pulse) (Duty pulse) {Duty pulss)
= n {1 cycle) T s (1 cycle) =
Continuous (TADCR<TADMPPG=="0")
Double buffer (TADMOD<TADDBE=="1")
10.28 PPG -
10.6.4
TCAO A
A TAOCR<TAONC> 3
A
TAOCR<TAONC> "00" A TAOCR<TAO0S>
A TAOCR<TAONC> 4 .
(TAOCR <TA0S> ="0") TAOCR<TAONC> TAOCR <TA0S>="1"
A
1/2 1 A TAOCR <TAONC> "11" fs/2 TAOCR
<TAONC> "00" TAOCR <TAONC> "01" " 106 TCAO
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iMQ Technology Inc.

No.U TDD01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
MQ6812/MQ6821 /IMQ6822 (LCD) ) LCD
U]

1. (Segmently 12 (SEG11 SEGO)

2. (Common)U 8 (COM7 COMO)
MQ6812/MQ6821 /MQ6822 5 LCD U]

1.1/4 (113 ) LCDA 48

2.1/3 (13 ) LCDA 36

3.1/3 (172 ) LCDA 36

4.1/2 (12 ) LCDA 24

5. LCDA 12

U A VDD LCD
11.1LCD
LCDCR1<DUTY=>
LCDCR2<HDRTS> LCDCRT<SLF> | | b pispiay Data Area
‘ e
High ?::fr'u-:m"'\j Dty Contral Timming Coniral Display Dara Select Contral
LCDCRI1<DUTY=> ¥
| VDD
Display Data Buffor Register

VLT
LCDCR2<LDRS> Reference VL2 { }

Valtage
Generarors VE I— Comman Driver Segment Driver
—1

| v [

LEDCR3, 4, 5 —— Frrrrrrmmmrmmrmmee] | [ Jrermmermmesmesme
COMO ~ COM7 SEGO ~ SEGT 1

11.1 LCD
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iMQ Technology Inc.

No.U TDDS01-M6812-CN

NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

11.2LCD
LCD (POFFCR2)LCD 1 (LCDCR1)LCD 2 (LCDCR2)
LCD 3 (LCDCR3) LCD 4 (LCDCR4) LCD 5 (LCDCR5)
2
POFFCR2
(OXOF76) 7 6 5 4 3 2 1 0
LCDEN RTCEN SIO0EN
/ RIW R RIW R R R RIW
0 0 0 0 0 0 0
0:
LCDEN LCD N
0:
RTCEN RTC N
0:
SIO0EN SI0 610 N
LCD 1
LCDCR1
(OXOE7C) 7 6 5 4 3 2 1 0
EDSP DUTY SLF
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0: LCD
EDSP | LCD
1: LCD
000 | 1/4 3 )
001 | 1/3 3 )
010 | 1/3 @2 )
011 | 1/2 @2 )
DUTY LCD
100
101
110
111
0000 | fcgck/218
0001 | fegek/217
0010 | fcgck/216
0011 | fcgek/215
0100 | fcgck/214
0101 | fcgck/213
SLF 0110 | fcgck/212
0111
1000 | fs/2°
1001 | fs/28
1010
1111
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No.U TDDS01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
10 fegckA [HzJA 1A [Hz]
20 2 A SLF 6000661106 fegek A (Segment)
(Common)
LCD 2
LCDCR2
7 6 5 4 2 1 0
(OXOE7D)
HDRTS LDRS -
/ R/W R/W R/W R/IW R R R R
0 0 0 0 0 0
LCDCR1 <SLF>
0000 | 0001 | 0010 | o011 | 0100 | o101 | o110 | 1000 | 1001
000
211 210 29 28 27 26 25
001 ! ! ! ! ! ! / 22/fs 2/fs
fcgck | fcgek | fegek | fegek | fegek | fegek | fegek
N 212/ 211 210/ 29/ 28/ 27/ 25/ 23 22/t
010 fcgck | fcgck | fcgek | fegek | fegek | fegek | fegek s
HDRTS 213/ 2124 211 210/ 29/ 28/ 27/ " 3
011 fcgck | fcgck | fcgek | fegek | fegek | fegek | fegek 24lts 2ts
100 214/ 213/ 212/ 211 210/ 29/ 28/ o5 ot
fcgck | fcgck | fcgek | fecgek | fegek | fegek | fegek s s
101 215/ 214/ 213/ 212/ 211 210/ 29/ o6 o5
fcgck | fcgck | fcgek | fegek | fegek | fegek | fegek s s
110
111
LDRS
10 fegckA [HZJA 1A [Hz]
20LCDCR2 3 606

po
p-X
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iMQ Technology Inc.

No.U TDD01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
LCD 3
LCDCR3
7 6 5 4 3 2 1 0
(OXOE7E)
SEG7_EN| SEG6_EN| SEG5 EN| SEG4 EN| SEG3 EN| SEG2_EN| SEG1_EN| SEGO_EN
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0: P74 1/10
SEG7_EN| LCD SEG7
1: P74 SEG7
0: P76 1/10
SEG6_EN| LCD SEG6
1: P76 SEG6
0: P70 1/10
SEG5_EN| LCD SEG5
1: P70 SEG5
0: P75 1/10
SEG4 EN| LCD SEG4
- 1: P75 SEG4
0: P77 1/10
SEG3_EN| LCD SEG3
1: P77 SEG3
0: P27 1/10
SEG2 EN| LCD SEG2
- 1: P27 SEG2
0: P26 1/10
SEG1 EN| LCD SEG1
- 1: P26 SEG1
0: P25 1/10
SEGO_EN| LCD SEGO
1: P25 SEGO
LcD A LCD (COM  SEG)
LCD 4
LCDCR4
6 5 4 3 2 1 0
(OXOE7F)
SEG11 EN| SEG10 EN| SEG9 EN| SEG8_EN
/ R R R R R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0: P44 110
SEG11 EN| LCD SEG11
- 1: P44 SEG11
0: P45 110
SEG10 EN| LCD SE510
- 1: P45 SEG10
0: P46 110
SEG9 EN LCD SEG9
- 1: P46 SEG9
0: P47 110
SEG8_EN LCD SEGS8
1: P47 SEGS8
LCD A LCD (COM  SEG)
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No.U TDD01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
LCD 5
LCDCR5
(OXOES0) 7 6 5 4 3 2 1 0
COM7_EN | COM6_EN | COM5_EN | COM4 EN | COM3_EN | COM2_EN | COM1_EN | COMO_EN
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0: P24 110
COM7_EN LCD COM7
1: P24 COM7
0: P23 110
COM6_EN LCD COM6
1: P23 COM®6
0: P83 110
COM5_EN LCD COM5
1: P83 COM5
0: P82 110
COM4_EN LCD COM4
- 1: P82 COM4
0: P73 110
COM3_EN LCD COM3
1: P73 COM3
0: P72 110
COM2_EN LCD COM2
- 1: P72 COM2
0: P91 110
COM1 _EN LCD COM1
- 1: P91 COM1
0: P90 110
COMO_EN LCD COMO
1: P90 COMO
LcD A LCD (COM  SEG)
11.3
LCD POFFCRZA LCD
POFFCR2<LCDEN>6 (A6 LCD A
U LCD X POFFCR <LCDEN> "1" LCD
A LCD
A POFFCR2<LCDEN> "0"A LCD LCD

A POFFCR2<LCDEN>"1"( LCD

LCD POFFCR2<LCDEN> "0"A
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11.4LCD
1141 LCD (LCDCR1<EDSP>)
LCDCR1<EDSP> 6 1A6 MQ6812/MQ6821 /MQ6822 LCD
LCD A LCD LCDCR1<EDSP>6 0 6  LCD LCD
A LCD
1.1 LCD LCD
SEGx_EN | LCDCR1<EDSP3
- ( o) . / )
0 0
I/0
0 1
1 0
1 1 (Segment)
COMx_EN | LCDCR1<EDSPH
( o / )
0 0
1/0
0 1
1 0
1 1 (Common)
11.1 LCD
Uéx o /
11411
A LCDCR1<EDSP> "0"A LCD VL1 VL2
VL3 X LCD
( ) A ALCD
11.4.1.2 03 0
LCDCRI1<EDSP>6 1 6 0, 0 A LCDCRI1<EDSP>
"0"A LCD 0. 0 A LCDCRI1<EDSP>6 1 6
LCD
11.4.1.3
2 1/2 LCD A LCDCR1<SLF> fs
( 610 060160 0A1 6 ) A 2 1/2 A
LCDCR1<SLF>
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LCDCR1<EDSP>6 0 6

2 fcgek A 2
2 A LCDCR1<SLF> fs LCDCR1<EDSP>6 1 6
A 2 2 A LCDCR1<EDSP>6 Q 6 2 A
LCDCR1<SLF> fcgek LCDCR1<EDSP>6 1 6
11414 (LCDCR1<SLF>)

LCDCR1<SLF> 60000G®11A0 ( SYSCR?2 < XE R¥SER21L 6
<OSCEN>=06106) LCDCRI1<EDSP>6 1 6 LCDCR1
<EDSP> 6 1 6 LCD ( LCDCR1<EDSP>6 1A4.CD )

A LCDCRI1<SLF> 6100040040 (SYSCR2 <XTEN>2}1
LCDCR1<EDSP>6 1 6 LCDCR1<EDSP>6 1 6
LCD ( LCDCR1<EDSP>6 1A4.CD )
11.4.1.5
LCDCRI<EDSP> 61 & POFFCR2<LCDEN>6 06  LCD LCD
A POFFCR2 <LCDEN> 616
11.4.2 LCD (LCDCR1<DUTY>)
LCDCR1<DUTY> 5 LCD
VLCD — _‘l/fih vico — - _i/fe
10 - nn. .o TL
O : N [
VLCD — i H VLCD ; i VLCD — i
«— Data “1" —»-4— Data "0 —» ‘4 Data “1"—= Data "0 -« Data “1"-»= Data “0"—»
(d) 1/4 Duty (1/3 Bias) (e} 1/3 Duty (1/3 Bias) {f) 1/3 Duty (1/2 Bias)
i ; 1/fr
VLCD — | 1/fe | VLCD — -
- |
0— 0 —
-VLCD — |—|—‘ ! -VLCD —
-« Data “1"-»- Data “0"-» -« Data “1"-—»=« Data “0"-—»
(g) 1/2 Duty (1/2 Bias) () Static
11.2 LCD (SEG COM )
10
20VLCD LCD (=VDD3 VSS)
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11.4.3 (LCDCR1<SLF>)
(fP) A 11.2 LCDCR1<SLF>
LCDCR1 [Hz]
<SLF> (Hz] 1/4 113 112
fcgek/218 fegek/218 (413) x fcgek/218 (412) x fcgek/218 fegek/218
0000 (fcgck = 16MHz) 61 81 122 61
fcgek/2 17 fcgek/i2 Y’ (413) x fcgek/i2’ (412) x fcgek/i2” fcgek/i2’
0001 (fcgck = 16MHz) 122 163 244 122
(fcgck = 8MHz) 61 81 122 61
fcgek/218 fcgek/216 (4/13) x fcgek/216 (4/2) x fcgek/216 fcgek/216
0010 (fcgck = 8MHz) 122 163 244 122
(fcgck = 4MHz) 61 81 122 61
fcgek/215 fcgek/2 18 (413) x fcgek/2s (412) x fcgek/21s fcgek/2s
0011 (fcgck = 4MHz) 122 163 244 122
(fcgck = 2MHz) 61 81 122 61
fcgek/2 14 fcgek/2 14 (4/13) x fcgek/i24 (4/2) x fcgek/i24 fcgek/i2 14
0100 (fcgck = 2MHz) 122 163 244 122
(fcgck = 1MHz) 61 81 122 61
fcgek/213 fcgek/i2 3 (4/13) x fcgek/i2® (4/2) x fcgek/i2® fcgek/i2 3
0101 (fegek = 1MHz) 122 163 244 122
(fcgck = 05MHz) 61 81 122 61
fcgek/2 12 fcgek/2 12 (4/3) x fcgck/212 (4/2) x fcgck/212 fcgek/212
0110 (fcgck = 0.5MHz) 122 163 244 122
(fcgck = 0.25MHz) 61 81 122 61
fs/29 fs/29 (4/3) x fs/2° (412) x fs/2° fs/29
1000
(fs = 32.768 KHz) 64 85 128 64
fs/28 fs/28 (4/3) x fs/28 (4/2) x fs/28 fs/28
1001
(fs = 32.768 KHz) 128 171 256 128
11.2
U fegckA [HZ]A fsA [Hz]
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11.4.4 (LCDCR2<HDRTS>) (LCDCR2<LDRS>)
LCD
LCDCR2<LRSE> X A A LCD
A LCD ) A . A
LCD ) A . LCD
A _ LCD
11.3 / LCD LCDCR2<HDRTS> ()

LCDCR2 <LDRS>

LCDCR2 1/4 @3 ) 1/3 @3 ) 1/3 @2 )
<HDRTS Voo LDRS=1 | LDRS=0 | LDRS=1 [ LDRS=0 | LDRS=1 | LDRS=0
0% ( ) %
000 VDD =5V 10.91 6.77 10.91 6.77 5.69 3.75
VDD = 3V 9.39 5.99 9.39 5.99 5.07 3.45 uA
3.13% %
001 VDD =5V 13.04 9.03 13.04 9.03 6.41 453
VDD = 3V 10.98 7.69 10.98 7.69 5.64 4.07 uA
6.25 % %
010 VDD =5V 15.18 11.30 15.18 11.30 7.13 5.32
VDD = 3V 12.57 9.38 12.57 9.38 6.20 4.68 uA
12.50 % %
011 VDD =5V 19.45 15.82 19.45 15.82 8.58 6.88
VDD = 3V 15.75 12.78 15.75 12.78 7.34 5.92 uA
25.00 % %
100 VDD =5V 27.98 24.88 27.98 24.88 11.47 10.01
VDD = 3V 22.12 19.57 22.12 19.57 9.60 8.39 uA
50.00 % %
101 VDD =5V 45.06 42.99 45.06 42.99 17.25 16.28
VDD = 3V 34.85 33.15 34.85 33.15 14.14 13.33 uA
100% ( ) %
110 VDD =5V 79.20 79.20 79.20 79.20 28.80 28.80
VDD = 3V 60.30 60.30 60.30 60.30 23.20 23.20 uA
11.3 VS, ( )
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11.3 1/4

VLI
VL2 -

LCDCR2<HDRTS> = 000

LCDCR2<HDRTS> = 101

LCDCR2<HDRTS> = 001
010,011,100

(13 ) LCD

- Frame Frequency =~ ——»!

VDD —
I

=

0 —

DLt: Time of Driver Low
DHt: Time of Driver High

113 1/4 (3 ) LcD

--— DLt --;4- DLt --«q- DLt --m- DLt --g-q- DLt —-»

4— DHt --;4- DHt —-m- DHt -—:4- DHt --;4- DHt —-=

‘DHt* DLt ‘DHt’ DLt ‘DHt ‘DLt ‘DHt° DLt ‘DHt ' DLt *

11.5LCD
LCD ( OXOE40 OxOE4BA 12 )
. LCD LCD
(Segment) (Common) . A
11.5 SEG COM
61A LCDA 60&A LCD A (
OXOE40 OxOE4BA 12 ) 606
LCD LCD A A
LCD ( 11.4)
7 6 5 4 3 2 1 0
1/4 COM3 COM2 COoM1 COMO
1/3 COM2 COM1 COMO
1/2 CcOoM1 COMO
COMO
11.4
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Registar name Read/
[address) Bit7 Bit6 BitS Bitd Bit3 Bit2 Bitl BitO Write  Inidal value
LCDBUFOO [OXQE40) SEGO _R/W_ 1 [00000000)
LCDBUFO1 [OXOE41) SEGI “R/W_ (00000000 :
LCDBUFOZ [Ox0E42) SEG2 _R/W . _(00000000) .
LCDBUFO3 [0X0E43) SEG3 _R/W_ i (00000000] .
LCDBUFO4 |OXOE44) SEG4 _R/W_ . {00000000)
LCDEBUFOS [0xOE45) SEG5 _R/w_ (00000000 |
LCDBUFOG  |OXOE46) SEGH _R/W_ (00000000
LCDBUFO7 |OXOE47) SEGT R[W{OOOOOOUO]
LCDBUFOS |OXOE48) SEGS _R/W_ . _{00000000)
LCDBUFO9 [OXOE49) SEGY _R/W_ . (00000000)_
LCDBUF10 (OXOE4A) SEGIO _R/w . {00000000)
LCDBUF11 [OXOE4B) SEG11 R/W | (00000000

com?y COM6 COM5 COM4 CoM3 COomM2 COMt  COMO

11.5 LCD

11.6 LCD

11.6.1

114 LCD

LCDCRL

<DUTY>/ <9.F> LCDCR3
> <L(F;gEE(;R2 LCDCRA > <EL[§3§3(>:R1 *l>
LCDCR2 LCDORS

<HDRTS>/ <LDRS>

\
\
\

LCD
LCD G LCD
CcoM
11.4LCD
11.6.2
Flash A
11.5 1/4 (173 ) LCD COM SEG A 116
0 9
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A

COMO

ﬁ 5 COM1
COM2
Ve _coms 6COM3

SEGO
SEG1
11.51/4 (/3 ) LCD COM SEG
NO. Display Display data NO. Display Display data
=, =
0 ] 0 SEGO =00x1111 | g { SEGO =xxxx0101
U SEG1 =xxxx1101 :’U SEG1 =xxxx1011
=V o =
[ -
1 SEGO =0000110| ¢ 0_ SEGO =xxxx0101
0 SEG1 =xxxx0000 U 0 SEGI1 =xxxx1111
=
&=, s
2 0 SEGO =xxxx0011 7 SEGO =xxxx0111
U‘:’ SEG1 =xxx1110 0 SEG1 =xxxx0000
T=
=, =,
3 0 SEGO =xxxx0111 8 U 0 SEGO =xxxx0111
‘:’0 SEG1 =xxxx1010 UC’U SEG1 =xxxx1111
= =
&=,
4 U U SEGO =xxxx0110 9 U 0 SEGO =xxxx0111
DU SEG1 =xxxx0011 = SEG1 =xxxx1011
=l
11.6 0 9 -1/4 (/3 LCD
11.6 11.7 1/2 a2 ) LCD COM SEG
0O 9
SEG3 U{ E || [ SEGO
0 N SEG?2
U SEGI1
116 1/2 (/2 ) LCD COM SEG
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Display data
Number
SEG3 SEG2 SEG1 SEGO
0 XXXXXX01 XXXXXX11 XXXXXX01 XXXXXX11
1 XXXXXX00 XXXXXX10 XXXXxx00 XXXXXX10
2 XXXXXX10 XXXXXX01 XXXXXX01 XXXXXX11
3 XXXXXX10 XXXXXX10 XXXXXX01 XXXXXX11
4 XXXXXX11 XXXXXX10 XXXXXX00 XXXXXX10
5 XXXXXX11 XXXXXX10 XXXXXX01 XXXXXX01
6 XXXXXX11 XXXXXX11 XXXXXX01 XXXXXX01
7 XXXXXX01 XXXXXX10 XXXXXX00 XXXXXX11
8 XXXXXX11 XXXXXX11 XXXXXX01 XXXXXX11
9 XXXXXX11 XXXXXX10 XXXXXX01 XXXXXX11
11.7 0 9 -1/2 12 ) LCD
11.6.3
11.7 118 11.9 1/4 (1/3 ), 1/2 (1/2 ) LCD
comMo
C"'_C"ﬁ §5 !E coM U‘G U
comz ‘SCD
SEGO SV coms icom =Vo
SEG1
EDSP
SEGO -
SEG1. IIZ_IZ_ |
Display Data Area COMC{:: -
Address -
com T
Ox0E40 xxxx 0101 '
Ox0E41000¢ 1011 | come T
comz T 5
COMO-SEGO —
(Selected) |
COM2-SEGT -
(Non Se]ec'ed) R R R -
11.7 1/4 (/3 ) LCD
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po
p-X

¢

COMO
SEG3 @ SEGD ﬂ
I ? SEG2 oM ﬂ:U
SV q sEGY =Vo
EDSP
seGo -1
Display Data Arca SEG 1T
Address CISern o IO BRI N N
Ox0E40 xxxx xx01 AREEEE
Ox0E41 00k xx01 SEes .....
Ox0E42 000 xx10 COMO - ; I_
Ox0E43 s xx11 i I
COM? g et -
INE I EEE N EEN
COMO-SEG1
(Selocted) --§..4 1
COMO-SEG2 NN .
(Non selected) | 1
11.8 1/2 (12 ) LCD

SEGO

SEG5 Ucﬂ

SEG4 9

SEGE
SEG3 péq SEGT

EDSP
Display Data Area
Address SEGO
OxOE40 300000l SEG4
Ox0E41 xaoxx xxx0
OxOE42 xxxx xxl SEGT
Ox0E43 xxxx 00l CoMo
Ox0E44 s xxx0
OxOE45 xxxx xxl
COMO-SEGO
Ox0E46 xxxx 2001 (Selected)
Ox0E4T s xxx0
COMO-SEG4
(Non selected)
11.9

LCD

;tg l\%: COMo

il
&l

— VDD

— VDD

LCD
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11.7 LCD STOP mode
LCD STOPmode A

>

LCDCRS3.byte = 0x00;

LCDCRA4.byte = 0x00; Il SEG4~SEG11
LCDCRS.byte = 0x00; Il COMO~COM7
LCDCR1.bit.b7 = 0; 1 LCD
POFFCR2.bit.b7 = 0; I LCD

1 COMO0~COM7,SEG4~SEG11 10 A
Il ( U COM0O~COM7,SEG4~SEG11 | A
1 . NJ

P2DR.byte &= (~0x18);

P4DR.byte &= (~OXFO);

P7DR.byte &= (~OX7D);

P8DR.byte &= (~0x0C);

PODR.byte &= (~0x03);

P2CR.byte |=0x18;

PACR.byte |= OxFO;

P7CR.byte |=0x7D;

PBCR.byte |=0x0C;

PI9CR.byte |=0x03;

1

SYSCR1.byte |= 0x60; Il A 10 ;
SYSCRL.bit.b7 = 1; I

"l LCD A COMO~COM7,SEG4~SEG11
P2CR.byte &= (~0x18);

P4ACR.byte &= (~0xFO0);

P7CR.byte &= (~0x7D);

P8CR.byte &= (~0x0C);

PI9CR.byte &= (~0x03);

POFFCR2.bit.b7 = 1; 1 LCD
LCDCR3.byte = OxFO;
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LCDCRA4.byte = OXOF;
LCDCRS.byte = OXFF,;
LCDCRL1.bit.b7 = 1;

po
p-X

1 SEG4~SEG11
1 COMO~COM7
1 LCD
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12 (UART)
MQ6812/MQ6821/MQ6822 1 (UART) 1(UART1A
(SFR) A 12.1 12.2
UARTXCR1| UARTXCR2| UARTXDR | UARTXSR RDXBUF TDxBUF
() () « ) () () « )
UARTA UART1CR1| UART1CR2| UARTI1DR UART1SR RD1BUF TD1BUF
(OX0F54) (OXOF55) (OXOF56) (0XOF57) (OXOF58) (OXOF58)
12.1 SFR
UART1 RXD1 pin TXD1 pin
12.2
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UART control registef.

UART transmit data buffer

FEGAD outpul
(TCAD output)

fegek or fs

po

[ UARICR | | UARICR ] UART receive data buffer
| ROBUF
EFEA_ 2 g _ilrsw'ltrugimcr : |r |
] 3 le Parity bit |
: : l—rome
INTTXD _ g 4 il
Interrupt request ™ 5 o —M—D RXD
§' g: A
= AA v
INTRXD _ A irDA control+—————] TX0OL
Interrupt request
| Baud rata = ] :
! generator s |i
: A 1 Recehe *
: s & v :RT dock ¥
! A : E’-? A Frequency
| B Y s ] 2 B divider
1 Erla_nsrl; : g c—<
1 o L b
: Transmission start|_COUNtEr |, 1274 ;
: = ! Yy 12
[ ]
! I| B-bit counter | : UARTSR | UARTICR
: +  UARTIstatus  UARUcontrol registe?
: ! register
: Mateh : J:L ﬁ
; Start bit detection 1
i detection Comparator :
i
: Match detection '
UARTDR
UART baud rate register
12.1 (UART)
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12.1 UART
UART1 POFFCR1 UART1 UART1CR1 UARTI1CR2 UART1
(baud rate) UART1DR . UART UART1SR
1
POFFCR1
(OXOF75) 7 6 5 4 3 2 1 0
SBIOEN UART1EN
/ R R RIW R R RIW R
0 0 0 0 0 0 0 0
0:
SBIOEN [2co N
0:
UART1EN UART N
UART1 1
UART1CR1 7 6 5 4 3 2 1 0
(Ox0F54)
TXE RXE STOPBT | EVEN PE IRDASEL BRG
/ RIW RIW RIW RIW RIW RIW RIW R
0 0 0 0 0 0 0
0:
TXE
1:
0:
RXE
1:
STOPBT 0:1
1.2
EVEN o
1:
PE o
1:
IRDASEL| TXD 0: UART
1: IrDA
SYSCR2<SYSCK%" SYSCR2<SYSCK4."
BRG 0 fcgek fs
1 TCAO
10 fegckA [HZ]A fsA [Hz]
20 A TXE RXE 6 A6 A
3UEVEN PE BRG
40 BRG A RXE TXE
50 BRG TCAO ART A / (UARTIDR+1)/
Page 203/ 297
A A A

po
p-X

A>(




iMQ Technology Inc.

No.U TDDS01-M6812-CN

NameU MQ6812/MQ6821 /MQ6822

VersionU V2.3

(s) TCAO A TCAO
60 UART STOPBA EVEMA PEA IRDASEL  BRG A UART
611. 3UARTICR1 UARTICR2 g
70 0 0 ATXE RXE 606 UART
UART1 2
U('SEOTFlé';Z 7 6 5 4 3 2 1 0
- RTSEL RXDNC STOPBR
/ R R R/W R/IW RIW
0 0 0 0 0 0 0
000 16 16
001 16 17
RTSEL RT 010 1 o
011 15 16
100 17 17
101
11*
00:
RXDNG RXD 01: 1 x (UARTIDR + 1)/ ( ) [s]
( ) 10: 2 x (UART1DR + 1)/ ( ) [s]
11: 4 x (UART1DR + 1)/ ( ) [s]
STOPBR 01
1.2
10 UARTICR2 7 6 606
20 RTSEL 2 RT 611. 7. 1 g
30 RXDNC A 611. 9 g
40 0 0 A UART A UARTICRZ2
50 STOPBR 2 A 1 ( )
60 UART RTSEA RXDNC STOPBR A UART
UARTICR1 UARTICRZ2 g
UART1 1
UART1DR
(OXOF56) 7 6 5 4 3 2 1 0
UART1DR7 | UART1DR6 | UART1DR5 | UARTIDR4| UARTIDR3| UART1DR2| UART1DR1| UART1DRO
/ RIW RIW RIW RIW RIW RW RIW RIW
0 0 0 0 0 0 0 0
10 UARTIDR A UARTICRI<RXE> UARTICRI<TXE>"0" 611. 7. 1
20 UARTICRI<BRG> TCAO A UARTIDR
30 0 0 A UART A UARTIDR
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UART1
UART1SR
(OXOF57) 7 6 5 4 3 2 1 0
PERR FERR OERR RBSY RBFL TBSY TBFL
/ R R R R R R R R
0 0 0 0 0 0 0
0:
PERR
1
0:
FERR
1:
0:
OERR
1
0:
RBSY
1:
0:
RBFL
1
0:
TBSY
1
0:
TBFL
1:
10 INTTXDI A TBFL 6 tio TD1BUF A TBFL 616
20 UARTISR 4 606
30 . 0 0 A UART A UARTISR 600
UART1
RD1BUF
(OXOF58) 7 6 5 4 3 2 1 0
RDODR7 | RDODR6 | RDODR5 | RDODR4 | RDODR3 | RDODR2 | RDODR1 | RDODRO
/ R R R R R R R R
0 0 0 0 0 0 0 0
U 0 0 A RD1BUF A
UART1
TD1BUF
(OXOF58) 7 6 5 4 3 2 1 0
TDODR7 | TDODR6 | TDODR5 | TDODR4 | TDODR3 | TDODR2 | TDODR1 | TDODRO
/ w w w W w w w w
0 0 0 0 0 0 0 0
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U . 0 0 A TD1BUF
UART
UATCNG 7 6 5 4 3 2 1 0
(0XOE57)
UAT2IO UAT1IO
/ R R R R R R/W R/W R
0 0 0 0 0 0 0 0
0 P90 P91 P90 TXD;
UART P91 RXD
P26/P27
P90 RXD;
1 UART (
P91 TXD
P26/P27 TC(Q
U Bit 2(UAT2I0) P90/P91 P26/P27 UART .  Bit2=0 P90/P91 UART, Bit1(UAT1/0)
P90 P91 TXD1 RXDI1, Bit?=1 P26/P27 UART( P26/P27 7CC) Bit1(UAT1/0) P26 P27 TXDI1
RXDJ
12.2 UART
UART1 1 POFFCRA UART
POFFCR1<UART1EN>6 0 6 UART A u UART
POFFCR1<UART1EN>"1" UART A UART
A POFFCR1<UART1EN> "0"A UART ) UART A
A POFFCR1<UARTI1EN>"1"( UART ).
UART POFFCR1<UART1EN> "0"A UART1
12.3 UART1CR1 UARTI1CR2
MQ6812/MQ6821/MQ6822 A UART (
) UART
UARTICR1 UARTICR?2 12.3
A
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Bit to be changed

Function

Conditions that allow the bit to be changed

UART1CRI1
<TXE>

UART1SR
<TBSY=>

UART1CR1

UART1SR

<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
12.3 UART1CR1 UARTI1CR2
12.4 3 0 0
12.4.1
. 0 0 AUART A
12.4 ) A
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7 6 5 4 3 2 1 0
TXE RXE STOPBT EVEN PE IRDASEL BRG -
Cleared to 0 | Cleared to 0 Hold the val- | Hold the val- | Hold the val- | Hold the val- | Hold the val- B
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
Cleared to 0 | Cleared to 0 | Cleared to 0 - Cleared to 0 | Cleared to 0 | Cleared to O | Cleared to 0
UARTI1DRT | UARTIDRE | UARTIDRS | UARTIDR4 | UART1DR3 | UARTIDR2 | UART1DR1 | UARTI1DRO
UARTI1DR 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
ROD1DR7 RO1DR6 RD1DRS ROD1DR4 RD1DR3 ROD1DR2 RD1DR1 RO1DRO
RD1BUF Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi-
nate nate nate nate nate nate nate nate
TD1DR7 TD1DRE TD1DR5 TD1DR4 TD1DR3 TD1DR2 TD1DR1 TD1DRO
TD1BUF Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi- Indetermi-
nate nate nate nate nate nate nate nate
124
12.4.2 TXD
. 0 0 A / . A TXD
125
UARTICR1 STOP mode
_ _ IDLED or SLEEPO mode
<IRDASEL> SYSCR1<OUTEN>="1" | SYSCR1<QUTEN>="0"
0" H level H level
Hi-Z
1" L level L level
125 3 0 0 TXD
Page 208/ 297
) A A A A
A

po




iMQ Technology Inc.

No.U TDD01-M6812-CN NameU MQ6812/MQ6821 /MQ6822 VersionU V2.3
12.5
UART . ) o) 1 ( YA
8 . UART1CR1<PE>
UART1CR1<EVEN> ) UART1CR1<STBT>
12.1 A U
- 1)
- ® )
- ( )
- ( 1 2 )
Transfer frame
PE |STBT 1 2 3 4 5 6 7 8 9 10 11 12

1 0 W\ Stan,{ Bit 0)( Bit 1 X Bit 2){ Bit 3)( Bn4){ Bit 5}{ Bit SX Bit ?XPanty)VStop 1|

1 1 j\ Stan/{ Bit DIX Bit 1 X Bit 2)( Bit 3X Bn4)( Bit 5)( Bit SX Bit ?Xpanty)"smp 1 Stop 2

12.1
12.6
TXD1 IrDA (IrDA) N UART1CR1<IRDASEL>
"1 TXD1
Start bit Stop bit
UART output Do D1 D2 ---- D7
1 | | | |
| | | | |
IrDA output : H : : H : -———- | !
IR |
3/16
Bit width
12.2 ( IrDA )
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12.7 (Baud Rate)
UART UART1CR1<BRGXJART1DR UART1CR2<RTSEL> UART1DR UART1CR2
<RTSEL> A 612.7.1
9
Basicbaud _ Operating frequency
Register
rate[baud] 16MHz | 8MHz AMHz 2MHz 1MHz
UARTXOR[7:0] 0x07 0x03 0x01 0x00 -
128000 RTSEL[2:D 0y011 0y011 0y011 0y011 -
Error (+0.81%) (+0.81%) (+0.81%) (+0.81%) -
UARTXDR[7:0] 0x08 0x03 0x01 0x00 -
115200 RTSEL[2:0] Oy011 Oy100 Oy100 Oy100 -
Error (0.44%) (+2.12%) (+2.12%) (+2.12%) -
UARTXDR[7:0] 0x0C 0x06 0x02 - -
76800 RTSEL[2:0] 0y000 0y010 0y100 - -
Error (+0.16%) (-0.79%) (+2.12%) - -
UARTXDR][7:0] OxOF 0x07 0x03 0x01 0x00
62500 RTSEL[2:0] 0y000 0y000 0y000 0y000 0y000
Error 0% 0% 0% 0% 0%
UARTXDR][7:0] Ox11 0x08 0x03 0x01 0x00
57600 RTSEL[2:0] 0y011 0y011 0y100 0y100 0y100
Error (0.44%) (-0.44%) (+2.12%) (+2.12%) (+2.12%)
UARTXDR][7:0] 0x19 0x0C 0x06 0x02 -
38400 RTSEL[2:0] 0y000 0y000 0y010 0y100 -
Error (+0.16%) (+0.16%) (-0.79%) (+2.12%) -
UARTXDR][7:0] 0x30 0x19 0x0C 0x06 0x02
19200 RTSEL[2:0] 0y100 0y000 0y000 0y010 Oy100
Error (+0.04%) (+0.16%) (+0.16%) (-0.79%) (+2.12%)
UARTXDR][7:0] 0x64 0x33 0x19 0x0C 0x06
9600 RTSEL[2:0] 0y001 0y000 0y000 0y000 0y010
Error (+0.01%) (+0.16%) (+0.16%) (+0.16%) (-0.79%)
UARTXDR][7:0] 0xC9 0x67 0x33 0x19 0x0C
4800 RTEL[2:0] 0y001 0y000 0y000 0y000 0y000
Error (+0.01%) (+0.16%) (+0.16%) (+0.16%) (+0.16%)
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Basicbaud _ Operating frequency
Register
rate[baud] 16MHz | 8MHz 4MHz 2MHz 1MHz
UARTXDR][7:0] - OxCF 0x67 0x33 0x19
2400 RTSEL[2:0] - 0y000 0y000 0y000 0y000
Error - (+0.16%) (+0.16%) (+0.16%) (+0.16%)
UARTXDR][7:0] - - OxCF 0x67 0x33
1200 RTSEL[2:0] - - 0y000 0y000 0y000
Error - - (+0.16%) (+0.16%) (+0.16%)
12.7.1
Transfer frame
pE |sTBT | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 1 | 12 |
IR o e o oo e co o X
T sy
1| o \
1| 1 E
RTSEL Nulrnber U'J RT C‘U‘I:KS Generated baud rate
000 1 | 16| 16| 16 | 16| 16 | 16 | 16 | 16 | 16 | 16 | 16 | —grpeiapre o
001 16 | 17| 18| 17| 16| 17|16 17| 18| 17| 16| 17T | e e
010 15 | 15| 15| 15 | 15 | 15 [ 15 | 15 | 15 [ 15 | 15 | 15 |—orpokesm e
o1 15 | 16| 15| 16 | 15 | 16 | 15 | 16 | 15 | 16 | 15 | 16 |—mriaarprey e
100 17 | ar | oar |z | ar | a7 | a7 | a7 | a7 | 7 | 17 | T |y e
“When BRG is set to fegek
12.3 UART1CR2<RTSEL>
/ UART1CR2<RTSEL> RT
UART1CR2<RTSEL> 15 17 . RT A UART1CR1
<BRG> (UART1DR )+1 UART1CR2<RTSEL>
6001600 1 1A  RT A RTx15.5 RTx16.5
(pseudo baud rate), RT 11.3
A fcgck 4MHz, ART1CR2<RTSEL> 0 0 0 0WARTIDR 60xA90
11.3 fcgck / (16 x (UARTI1DR + 1)) = 9615 (baud)
9600(baud) (+0.16%)
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po

12.7.1.1 UART1CR2<RTSEL>UART1DR

UARTI1DR

p-X

12.4 . A fcgck=4MHz
38400 (baud) A UART1CR2<RTSEL> UART1DR A
12.5 . A UART1CR2<RTSEL>
12.5 A UARTICR2<RTSEL>&0106
A 38095 (baud) (-0.79%) 38400 (baud),
RTSEL UARTDR set value
_  fogek [Hz]
000 UARTDR = W 1
_ fegek [Hz] _
001 UARTDR = 16.5% A [baud] 1
_ _ fogek [Hz]
010 UARTDR = 5 xA [baud] 1
__ fogek [Hz]
01 UARTDR = T5.5x%A[baud] 1
_ fegek [Hz]
100 UARTDR = 7 xAbaud]
12.4UARTI1DR ( BRG fcgcek)
12.5UARTI1DR
+3% +3%. A UART ( U )
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