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1.
Version | Approved Date Description
1. CH10.7.3.6 PPG U PPG
V15 2021/9/28 A PxXFC .
2. A (OCDE)
V14 2020/1/10 1. ? 10 AD 9.110 AD . ADC
) A ADC 3V, 4V
1. 2.1 / RTC
2. 2.2 MQ6823
3. 3.2
4. 3.7 3.8LVD
5. 7.5.1 7.2
6. . 752 EINTCRO,EINTCR1, EINTCR2
V1.3 2019/10/17 Bit 6 NCE SYNG
7. 10.10 8 10.26 10
10.48 16
8. 11.1 UART
9. 14.3~14.15
10. D 1(Slow1) RTC
V1.2 2019/05/03 CH4~CH14
V1.1 2019/01/22 Pin-assignment
V1.0 2018/ 12/24

¢

pX
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2.
2.1
E E
A 2.0V ~ 5.5V A
A :-40C ~ 85T A
A 87 8
A
A
E E
A 16K x 8 Flash  ( A
100K A EEPROM)
16K x 8 MTP
A 2048x8 RAM( E
) A
A 64x8
A
E 10 A
A 30 / v . 2 A
Hi-driving A
A 2 35mALED A
(P80/P81), P10 . 27 A
110 15mA A
A 2 8 PPG ( )
A 1 (2 )10 PPG (
)
A 2 16 PPG
A 27 110 E
A 2 / A
A
E 10 AD A
A 8 AD
A 1 1/4 VDD A
A AD 2V A
A 1 AD A
A 2.0V ~ 5.5V
A
E
A 4 A
) Page 11/ 320
A A A A

¢

RC
1MHz~16MHz, 32kHz
RC 16MHz
RC 24KHz
fcgck fc
U1, 12, 14 1/8
/
2 8 (TCOA 1 16
)
1 10
2 16 (TCAA capture )
(Time Base TimeyTBT)
(Watch Dog Timer, WDT)
(Warm-up Counter ,WUC)
(Real Time ClockRTC)
8 (8-bit divider output , DVO)
RTC Slowl , 32.768K
Crystal , +50ppm (Topr=25 ),
D o
/ 2
1 3
1 0, )
1 . 6
2 2/1 1/0, )
o 7/
U cpPuU A
/
UcPU A
U A
/

A>(
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E 2 E 2 8 (LVD)
(UART) E (OCDE)

E 1 (S10)
E 1 (”C)
E

A LQFP32 (7x7)

MQ6823 A D
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MQ6823LQ032HALR

/(10 ) 32/(30)

2.0~-5.5V

-40~85C

4

Flash / 16K Bytes/100K times

MTP / 16K Bytes

RAM 2048 Bytes

ADC 10-bit x 8-CH

(1/4 VDD, internal , ext.)"?

/ 16MHz
+/-1% @ 25C
+/-2% @ 0~85C
+/-3% @-40~85C

1~16MHz or 32768Hz

8bit x 2
/ 10bit x 1
16bit x 2

WDT,TBT,
RTC,WUC

8bit x 2
10bit x 2
16bit x 2

PWM/PPG

8 level
(+/-0.1V)2

UART X 2,
SIO x1,
PCx1

Yes

LQFP32

1/4 VDD_ 1 1/4 VDD

;. ADC
ADC .

2 LVDA 4 A +/-0.1V,

pX

) Page 13/ 320
A A A

¢

.>(

(2v);




iMQ Technology Inc.

¢

No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
2.2
MQ6823 8 ) i87 CPU A
16K x 8 Flash . 16K x 8 MTP 128 x 8 Flash . 2048 x
8 RAM . I/0 . LED . . A
10 AD MQ6823 A
A C
64K x8 A 0x0000  OXFFFF
A RESET PWM0OQ PWMO01 DVO A 0B6
RESETB PWM0OOB PWMO01B DVOB
A ) < > 6 A ILL<IL5>
IL5 ILL

pX
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2.3

RXDD
TXDO
RXDL
TXD1

SCLK
SD
S0

SCL
SDA

PWMOOB/PPQ0B
TG00

PWMO01B/PPQ1B
TA01

PPGA1B
PPGQ2B
TCCLIN
EMGLB

PPG/OB

UARTO

tyt

UARTL

T3

tes

SIA

12C

8 bit Timer0

SREREE

8 bit Timerl

A

Yy

10 bit Timer1

TCAD

PPGALB

TCAlL
POO,PO1

P10
P20,P21,P23,P24
PAO~PA4
P51,P53,P56

P70~76
P80,P81,P84,P85
P90~P93

TCA 16 bit Timer O

TCA16 bit Timer 1

IR NN

IO PORT

¢

i87 MCU Core

16K Bytes Flash

16K Bytes MTP

2048 Bytes SRAM

INTC
interrupt control

§F ¥ & %3

RTC TBT

¥

WDT LVD

i

System clock contro

LIRC HIRC

OCDE
Test

interface
ISP

[

10 bit ADC

tht

Key On Wakeup

il

EINT

XTAL

i1

pX

2-1 MQ6823
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ISP CLK
ISPDIO

VREF

AINO ~ 4 AIN8
AIN13,AIN15

KWI0~4
KWI8
Kwi12~15

INTO~3

XIN
XOUT
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2.4 /

1:

LQFP32 (7x7)

: MQ6823LQ032HALR
£ £
= >
2 3c:
T 3 E < Q E
= g 2 2 2 8 e
X IS B Q 3 = Q
52 5 5 8% 258
42 2 &8 85 B O
HHHHHHHH
P71(TCO1/PWMOLB/PP@IE) [T} (O 37] P42 (AIN2/ KWI2)
pgo*(PPGC11B) 2] 73] P43 (AIN3/ KWI 3/ VREF)
voo [ (771 P44 (AIN4 /KW 4)
P81*(PPGC12B) [A_] [27] P74 (AINS/ SO/ DVO /KWI 13)
P75 (INT2/ SO0 /KWI 14) [T ] 20 ] P51 (AIN13)
P70 (TGDO/PWMOOB/ PPG0B) 5] 19 ] P53 (AIN15)
P76 (INT3/ SCLK / EMG1B/KWI 15) 7] 18] P56 (TCC)
P72 /PPGA00B ) [8] [ 17 ] P93 (INT1)
S238% 8 3 88
3 D e 3 =
< 2] o) % =z
S g
2% = 2
8 3 8
@
=
E
kS
2-2 MQ6823
8-bit timer/PWM: bold black character 16-bit timer/PWM:

10-bit timer/PWM: bold green character
P40/OCDCK P41/0CDIO, P10/RESETB VDD, VSS

A .
P40/OCDCK P41/0CDIO, P10/RESETB VDD, VSS
A
Page 16/ 320
) A A A
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110
/
P71 110 A
1 |P71/TCOY PWMO1B/PPGO1B 110
K / TCO1/PWMO1B/ PPGO1B P71
P80 35mA 10 / TCC1
2 |P80/ PPGC11B 110
PPGC11B P80
3 VDD Power VDD
P81 35mA 10 / TCC1
4  |P81/ PPGC12B 110
PPGC12B P81
P75 110 A
5  |P75/INT2/ SOO/KWI14 I/ INT2 (SD) SC0 KWI14 P75
S0
P70 110 A
6 |P70/TC0/PWMOOB/PPGOOB| /O
8 / TCO/PWMOOB PPG01B P70
P76 110 A
P76/INT3/SCLKO/ EMG1B
7 110 INT3 (30)SCLK 10 / TCC1
IKWI15
S0 EMG1B Kwis P76
P72 110 A
8 |P72/ 110
16 / TCAO  TCAO/ PPGAOB P72
P20 110 A
9  [P20/RXDO/TXDO 110 , UART IXD0 RXDD P20
UART ( )
P73 110 A
10 |P73/ IKWI12 110 16 / TCA1L  TCA1l/PPGA1B KWI12 P73
P23 110 A
11  |P23/SDA 110 ec SOA P23
P (*C)
P24 110 A
12 |P24/SCL./KWI8 110 )
l’C (”C) SCL KWI8 P24
P21 110 A
13 |P21/TXDO/RXDO 110 / UART YO0 RXDO po1
UART ( )
14 |P84 /o P84 P85 110 A
15 |P85
16 |P92/INTO /o P92 P93 1’0 A
17  |P93/INT1 INTO INT1 P92, P93
Page 17/ 320
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¢

/ 1’0
P56 110 A
18 |P56/TCC1 110
10 / TCC1 P56
P53 P51 110 A
19 |P53/AIN15
110 .
20 |P51/AIN13
AD AD AIN15  AIN13 P53 P51
P74 110 A
21  |P74/AIN8/SI0DVO/KWI13 110 AD _ AD AINS (S0) S0 DVO
90 KWI13 P74
P44 110 A
22 |P44/AINA/KWI4 110
AD . AD AIN4 Kwi4 P44
P43 110 A
23 |P43/AIN3/KWI3/VREF 110
AD . AD AIN3 KWI3 VREF P43
P42 P41 110 A
24 |P42/AIN2/KWI2
110 AD . AD AIN2, AIN1 KWI2 Kwil P42
25 |P41/AIN1/KWI1/OCDIO
P41
OCDE
P90 P91 e} A
26 |P90/TXD1/RXD1
27 |PoL/RXDLTXDL 110 (UART) TXDL RXD1 P90 P91
UART
P40 110 A
28  |P40/AINO/KWIO/OCDCK 110 AD
. AD AINO KWIO P40
OCDE
P10 110 A
RESETB P10 A P10
29 |P10/RESETB 110 . ~
A A
10
POO PO1 e} A
30 |POO/XIN B
110 XIN XOUT A P00
31  |PO1/XOUT
PO1
( )
32 VSS Power --
10 KWix A KWIO~KWi4 P40~P44 KWI8 KWI12~KWI15
P24P73~P76
Page 18/ 320
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2U0AIN 10 AD X
3 VSS VDD P19 P40 P41

4 P74 AIN (AIN8)A AIN A STOP { AIN
A P74  AIN (AINS)
2.2 MQ6823 A
1. MCU VDD 0.1uF A MCUU Power Jack
10uF 0.1uF (EFTB) A
2 ADC A AIN 1000hm A 1nF
3. A ADC A 10uF A
MCU 0.1uF
4. user mode P40,P41 ADC N P40,P41 ADC A
P40,P41 30Kohm A OCD code
Power
Jack I
~ | )
100
VDD AIN (4)
1) w —
i R — T 1InF
10uF | 0.1uF 0.1uF == —
VSS VREF #
\ — 3y ——
- our ) 10uF
2.2 MQ6823
Page 19/ 320
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3.

3.1

>

(Vss = OV)
Vb 0.3t06.0 V
Vin 110 0.3to Vpp + 0.3 V
Vout 1/0 0.3to Vop + 0.3 Vv
Port0, P1Q Port2, Port5 P71
louT1 15
P74~P77 P84~P87 Port9
( ) louT2 Port4 P70 P72 P73 P82 P83 40 mA
louTs P80/P81 60
louTa 110 , P80 P81 -15
louts P80/P81 30
1loutt 1/0 120
() mA
1|OUT2 110 -60
Tste -40to 125 T
Torr -40 to 85 T

¢
pX
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3.2
(Vss= 0V, Topr= 40 to 85T)
/
Vbb 2.0 - 5.5 \V
ViH 110 VppXx0.75 - Vbbp V
V|L 110 0 - VDDXO.25 Vv
fc  |XIN, XOUT 1.0 - 16 MHz
Vpp =2.0t0 5.5V
fc.  |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 25 C -1% 16.00 +1%
f FSCTRL<FOSCCKS>="(BNMHz Vop =2.0to 5.5V 2% 8.00 +2% MHz
OSC |ESCTRL<FOSCCKS>="016MHz| 0 C~85C 2% 16.00 +2%
FSCTRL<FOSCCKS>="(BMHz Vop =2.0to 5.5V -3% 8.00 +3% MHz
FSCTRL<FOSCCKS>="016MHz 40 C-~85C -3% 16.00 +3%
fOSCL 24KHz VDD =2.0to 5.5V - 24 - KHz
feack CGCR <FCGCKSEL>| Vpp=2.0t0 5.5V | 0.125 - 16 MHz
URTC Slowl , 32.768K Crystal,  +50ppm (Topr=25 ), D
3.3 (DO)
(Vss= 0V, Topr=-40t0 85 cC)
/
Vhs 110 -- 0.9 -- \Y
Iin 110 Vop = 5.5V -- -- +2 >A
IO . P8o/P8l1 Vi =5.5V/ 0V
Rup 30 50 70 Km
P10 RESETB
1/0 P10/P80/P81| Vobo/Vin=5.5V 27.5 55 82.5 Km
Ron
Vpp / Vin= 2.0V 120 200 300 Km
110 ,
loL1 P40~P47,P70,P72,P73,P80, 3.0 5.0 -- mA
P81 Vpp = 5.5V
VoL = 0.55V
lowz P40~P47,P70,P72,P73 9.0 15.0 - mA
loLs P80/P81 21.0 35.0 - mA
loH1 110 P80/P81 Vpp = 5.5V 3.0 5.0 -- mA
lonz  |P80/P81 Von = 4.95V 9.0 15.0 - mA
U1/o 500KHz
U Torr= 25T, Voo = 5.5V,
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

(Vss: OV, TopR: 25‘(:)

- 1,2 Vpp = 5.5V 4.0 4.8
fegek = 16.0 MHz
- 0,1,2 fs=24 KHz 2.4 3.0
mA
- 1,2 Vpp = 5.5V 3.2 4.0
fcgck = 80 MHZ
- 0,1,2 fs= 24 KHz 2.2 2.6
Iop
- 1 65 90
VDD =3.0V
- 1 40 60
fs=24 KHz SA
- 0 40 60
- VDD =5.5V 15 25
0 Torr=25C Voo =5.0Y ( )
20 2 012
30 ( A
(Vss: 0V, Topr= 25({:)
VDD =5.5V
fegek = 4.0 MHz  fs= 24 KHz 28 -
12 (fegex16.0 MHz 4)
) ’ Vop = 5.5V
fegek =2.0 MHz  fs= 24 KHz 25 -
(fegekl6.0 MHZ 8)
Iop mA
VDD =5.5V
fegek = 4.0 MHz fs = 24 KHz 2.0 -
(fegekl6.0 MHz  4)
- 0,12
VDD =5.5V
fegek = 2.0 MHz fs = 24 KHz 2.0 -
(fegek  8)
Page 22/ 320
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

(Vss= 0V, Topr=-40t0 55C)

¢

- 1,2 Vpp = 5.5V -- 4.0 5.0
fegek = 16.0 MHz
- 0,1,2 fs= 24 KHz -- 24 3.2
mA
- 1,2 Vpp = 5.5V -- 3.2 4.2
fegek = 8.0 MHz
- 0,1,2 fs= 24 KHz -- 2.2 2.8
Iop
- 1 -- 65 180
VDD = 3.0V
- 1 -- 40 120
fs=24 KHz SA
- 0 -- 40 120
- Vpp = 5.5V -- 15 50
10 Torr=25C Voo =50V ( )
20 2 012
(Vss= 0V, Topr=-40to 85 t)
- 1,2 Vbp = 5.5V -- 4.0 5.2
fegek = 16.0 MHz
- 0,1,2 fs= 24 KHz -- 2.4 3.4
mA
- 1,2 Vpp = 5.5V -- 3.2 4.4
fcgck = 80 MHZ
- 0,1,2 fs= 24 KHz -- 2.2 3.0
Iop
- 1 -- 65 300
VDD = 3.0V
- 1 -- 40 260
fs=24 KHz SA
- 0 -- 40 260
- VDD =5.5V - 15 190
10 Torr=25C Voo =5.0Y ( )
20 2 012
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NameU MQ6823

VersionU V1.5

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
4 - 16.0 -- >s
Conversion Time ADCCR2 <ACK> =
(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= 25TC)
VRer -- - - Vob \%
Analog Reference Voltage
_ VAN - Vss -- Vbp \
Analog input voltage range
fcgck = 2MHz
4 - 32.0 -- >s
Conversion Time ADCCR2 <ACK> 3
(DNL) - -- -- +4.0 LSB
Differential Nonlinearity Error
(INL) . . ~ | +40 | LsB
Integral Nonlinearity Error
-- -- -- 4.0 LSB
Zero Point Error
-- -- -- +4.0 LSB
Full Scale Error
-- -- -- +4.0 LSB
Total Error
10 A AD
20AIN Vrer  Vss AAD A AD
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3.5 Flash
(Vss: ov, 2.0V U] VDDU 5.5V, Topr=-40to 85‘C)
Flash -- -- 100,000 | times
Flash -- - 40 >s
chip erase -- -- 40
Flash sector erase 5 ms
1 =128 )
3.6 MTP
(Vss= 0V, 2.0V U VppU 5.5V, Topr= 40 to 85T)
Flash -- -- 100,000
Flash -- -- 40 >s
chip erase -- -- 40
Flash sector erase 5 ms
(1 =128 )
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

3.7
Ta=40~85(
VPROFF Power-on reset releasing voltage 1.45 1.6 1.75 \
VPRON Power-on reset detecting voltage 1.35 15 1.65 \
tPROFF Power-on reset releasing response time - 0.01 0.1 ms
tPRON Power-on reset detecting response time - 0.01 0.1 ms
tPRW Power-on reset minimum pulse width 1.0 - - ms
tPWUP Warming-up time after a reset is clear - 102 x 21%/fc - S
tvDD Power supply rise time - - 5 ms
1. (power-on reset releasing voltage) (power-on reset detecting voltage)
2: A warming -up counter A A
A tvDD PWUP
A fec=fosg
Supply voltage (VDD) .
Operating voltage :
I
VPROFF :
VPRON N \
| | :
E i t PPW :
Power-on ' t PRON 'IT—"". t PROFE
reset signal ] |

]
counter clock

1

!

\

!

Warm-up counter start

tewupe H
CPU/peripheral circuits ]
reset signal [l |
3-1 Operation Timing of Power on reset
U vDbD LPOR A
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NameU MQ6823

VersionU V1.5

3.8 LVD
Ta=40~851
VLVD1 Falling Mode,1stlevel, VD2LVL=00 1.90 2.00 2.10 \%
VLVD2 Falling Mode,2" |evel,, VD2LVL=01 2.25 2.35 2.45 \%
VLVD3 Falling Mode,3" level, VD2LVL=10 2.55 2.65 2.75 \%
LVD VLVD4 Falling Mode 4t level ,VD2LVL=11 2.75 2.85 2.95 \%
VLVD5 Falling Mode,5t level,VD1LVL=00 3.00 3.15 3.30 \%
VLVDG6 Falling Mode,6™ level, VD1LVL=01 3.55 3.70 3.85 \%
VLVD7 Falling Mode, 7t level, VD1LVL=10 4.05 4.20 4.35 \%
VLVDS8 Falling Mode,8" level, VD1LVL=11 4.35 4.50 4.65 \%
Ta=40~8510
tVLTOFF Voltage detection releasing response time - 0.01 0.1 6 ms
tVLTON Voltage detecting detection response time - 0.01 0.1 6 ms
tVLTPW Voltage detecting minimum pulse width 1.0 - - 6 ms
Power supply voltage (Vop)
A
Operating voltage
Level of detected voltage == ===========s=ssccccsoe e e e e s s s m s oo sssssss s s
tvTorF
Signal to request the voltage
detection interrupt
Voltage detection reset signal
U vDbD LVD A
Page 27/ 320
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

4. (CPU)

4.1
MQ6823 i87
128x8 Flash
/
4.2
4.1 MQ6823
16K x 8 Flash
A 64x8
(Writer)
5 A
A

¢

CPU A 16K x8  Flash
CPU
(SFR) A (2
A SFR]1 SFR2 SFR3 RAM
128 x8 Flash A
A OX7E40  OX7E7FA

0x0000
SFR1(64 Bytes)
0x003F
0x0040
RAM (2048 Bytes)
0x083F
Reserved
O0X0E40
SFR3
OXQ0EFF
0x0F00
SFR2
OxOFFF
Reserved
Ox7E40
Info. Block (64 Bytes
OX7ETF ( ytes)
Ox7E80
‘ Flash ROM (128 Bytes)
OX7EFF
Reserved
0x8000
MTP (16K Bytes)
OxBFFF
0xC000
| Flash ROM (16K Bytes)
OXFFFF

4-1 MQ6823

Page 28/ 320
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(Flash)A
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

42.1 -Flash
Flash A .
(PC) (Table Pointer) MQ6823 32Kx8
0x8000  OXFFFF (32Kx8 ) 0xCO00  OxFFFF (16Kx8 ) MQ6823
A OX7EB0  OX7EFF (128x8 ) 128x 8
ID,
4.2.2 -RAM
MQ6823 2048x8 ( YA 0x0040
A
4.2.3 -SFR

A
128 x 8

¢

0x083F

SFR1:0x0000 O0x003FA SFR2: 0xOF00 OxOFFF

SFR3: 0xOE40 OxOEFF

¢
pX

PSW AD

UART SO, I2C

Page 29/ 320
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

SFHR

0x0000 PODR 0xOF00
0x0001 P1DR 0x0F01
0x0002 P2DR 0x0F02
0x0003 0x0F03
0x0004 PADR 0x0F04
0x0005 P5DR 0x0F05
0x0006 0x0F06
0x0007 P7DR 0x0F07
0x0008 P8DR 0x0F08
0x0009 PODR 0x0F09
0x000A 0xOFOA

0x000B BB
0x000C 0x0F19
0x000D POPRD OxOF1A
0x000E P1PRD 0xOF1B
0x000F P2PRD 0xOF1C
0x0010 0xOF1D
0x0011 PAPRD Ox0F1E
0x0012 P5PRD OXOF1F
0x0013 0x0F20
0x0014 P7PRD 0x0F21
0x0015 P8PRD 0x0F22
0x0016 POPRD 0x0F23
0x0017 0x0F24
BB BB 0x0F25
0x0019 0x0F26
0x001A UARTOCRL 0x0F27
0x001B UARTOCR2 0x0F28
0x001C UARTODR 0x0F29
0x001D UARTOSR O0x0F2A
0x001E TDOBUF/ RDOBUF 0x0F2B
0x001F SIQOCR 0x0F2C
0x0020 SIQOSR 0x0F2D
0x0021 SICOBUF OxXOF2E
0x0022 SBDCRL 0x0F2F
0x0023 SBDCR2/SBDSR2 0x0F30
0x0024 12C0AR 0x0F31
0x0025 SBDDBR 0x0F32
0x0026 TOOREG 0x0F33
0x0027 TO1REG 0x0F34
0x0028 TOOP 0x0F35
0x0029 TO1PW 0x0F36
0x002A TOOMOD 0x0F37
0x002B TO01MOD 0x0F38
0x002C TOO1CR 0x0F39
0x002D TAODRAL Ox0F3A
0x002E TAODRAH 0x0F3B
0x002F TAODRBL 0xOF3C
0x0030 TAODRBH 0x0F3D
0x0031 TAOMOD OXOF3E

0x0032 TAOCR BB
0x0033 TAOSR 0x0F43

0x0034 ADCCRL B K
0x0035 ADCCR2 0x0F53
0x0036 ADCDRL 0x0F54
0x0037 ADCDRH 0X0F55
0x0038 DVOCR 0X0F56
0x0039 TBTCR 0x0F57
0x003A EIRL 0x0F58
0x003B EIRH 0x0F59
0x003C EIRE O0XOF5A
0x003D EIRD 0xOF5B
0x003E 0x0F5C
0x003F PSW 0x0F5D
0XOF5E
OxOF5F
0x0F60
0x0F61

B K
OxOF6F
0x0F70
0x0F71
0x0F72
0x0F73
0x0F74
0x0F75
0x0F76
0x0F77
0x0F78

BB
OXOF7F

¢
pX

4-2 SFR1 SFR2 SFR3

SFR

POPD

P2PD

P4PD

P5PD

P1CR

P2CR

PACR

P5CR

P7CR

P8CR

POCR

POPU

P1PU

P2PU

PAPU

PSPU

P7PU

POPU

POFC

P2FC

P4FC

P5FC

P7FC

P8FC

POFC

BB
P20UTCR

BE

UARTICRL

UARTICR2

UARTIDR

UARTISR

TD1BUF/ RD1BUF

TAIDRAL

TAIDRAH

TAIDRBL

TA1DRBH

TAIMOD

TAICR

TAISR

BE

POFFCR

POFFCR

POFFCR

POFFCR

BE
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0x0F80
BB
0x0F9B
0x0F9C
0x0F9D
O0xOF9E
OxOF9F
OxOFAO0
Ox0FA1
O0X0FA2
0X0FA3
OxOFA4
OxOFA5
OxO0FA6
O0XO0FA7
0X0FA8
0X0FA9
OXOFAA
OxOFAB
OxOFAC
OxOFAD
BB
OxO0FC3
OXOFC4
0X0FC5
0X0FC6
0X0FC7
0X0FC8
0X0FC9
OXOFCA
OxOFCB
0XOFCC
0XOFCD
O0XOFCE
OxOFCF
0xOFDO
0OxOFD1
0xOFD2
0xOFD3
Ox0FD4
OxOFD5
0xO0FD6
OXOFD7
0xOFD8
0xOFD9
OxOFDA
OxOFDB
OxOFDC
OxOFDD
O0xOFDE
OxOFDF
OXOFED
OxOFEL
OXOFE2
OXOFE3
OxOFE4
BB
OXOFFF

0x0E40
K K
0X0E96
0x0E97
0x0E98
0x0E99
OX0E9A
BB
OXOEE6
OX0EE7
OxO0EEB
BB
OXOEEC
OXOEED
OXOEEE

BB
OXOEFF

SFR

BE

TCICRL

TCICR

TCICR3

TCIDRAL

TCIDRAH

TCIDRBL

TCIDRBH

TCIDRCL

TCIDRCH

TCIDRDL

TCIDRDH

TCIDREL

TCIDREH

TCICAPAL

TCICAPAH

TCICAPBL

TCICAPBH

BE

KWUCR

KWUCRL

VDCRL

VDCR2

RTCCR

KWUCR

24
KWUCR3

IRSTS

R
WUCCR

WUCDR

CGCR

FLSCR

FLSCR/FLSCRM

FLSSTB

WDCTR

WDCDR

WDCNT

WDST

EINTCR

EINTCR

EINTCRS

SYSCR

SYSCR

SYSCR

SYSCRISYSSR

ILL

ILH

ILE

ILD

BE

SFB

KK

UATCNG

EINTCR

BE

ADCVRF

BE

FSCTRL

BE
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No.U TDDS01:M6823-CN

NameU MQ6823 VersionU V1.5
4.3
4.3.1
A (fm)
MQ6823 )
SYSCR1 SYSCR2 4.3
43.1.1
A fcgek
A 1/fcgek
(@) 1 (NORMAL1)
A CPU fcgek A
MQ6823 1
(b) 1 (IDLE1)
A CPU A fcgek
1 A 1 SYSCR2<IDLE> "1" 1 A
CPU EIR 61A
1 1
(IMF) 61 ¢ YA A
A IMF  "0" ( A 1
() 0 (IDLEO)
A CPU A
0 A 0 A
0 A
0 A 1 SYSCR2<TGHALT>"1" 0 A
CPU A
TBTCR <TBTCK> A 0 A
Page 31/ 320
§ A A A A
~ A -
A




iMQ Technology Inc.

No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

A 1

TBTCR <TBTEN> A

TBTCR<TBTEN>0 1 6

IMF  "1" EF5(
IMF  "0" EF5( )y " A6
4.3.1.2
fcgck fs
2 2 A fm fcgek
A fm A 2
l/fcgck A 1/2. 0/1 4/fs
A A
(@) 2 (NORMAL2)
A CPU fcgcld
fs 1/4
(b) SLOW2mode
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
Page 32/ 320
} A A A
A

¢

0 AINTTBT

" A6
0
1/2, 0/1
A
fcgck
2
1/2
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
A SYSCR2<XEN> 1 2A
2 1 HIRC A SYSCR2<OSCEN> 1
2A 2 1 1 1 A
1~8
(d) 2 (IDLE2)
A A
fcgck fs 1/4
2 1 2 A
2
(e) 1 (SLEEP1)
A A CPU A
fs 1/4
1 A 1
A 1 1
1 A 1
1 1 A 1~8
® 0 (SLEEPO)
A A CPU A
fs 1/4
0 A 0 A
0 A 0
0 0 A 1
0 A CPU
43.1.3 (STOP)
A
A A
A A
SYSCR1<STOP*1"
A A
A

p-
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

RESET
Reset release
Warm-up that
IDLEO follows reset
mode release
Warm-up completed
SYSCR2<TGHA > = "1" (Note 2)
SYSCR2<IDLE> = "1" | ¥ SYSCR1<STOP> = *1*
—_—
IDLE1 NORMAL1
mode mode
-~
Interrupt T STOP mode release
signal
S SYSCR2<XTEN> ="1"
(a) Single-dock mode SYSCR2<XTEN> = "0"
SYSCR2<IDLE> ="1" SYSCR1<STOP> = "1"
P >
IDLE2 NORMAL2
mode mode
Interrupt STOP mode release
SYSCR2<SYSCK> = *1* Signal
SYSCR2<SYSCK> ="0" i STOP
sLowz
mode
A T
wqw SYSCR2<XEN>="0" or
SYSCR2<XEN>=*1"or or:
SYSCR2<OSCEN>="1" SYSCIROSCEN><U
SYSCR2<IDLE> = "1 | ¥ SYSCR1<STOP> ="1°
S e———— —
SLEEP1 SLOwW1
mode mode
— S ( —_—
Interrupt A | STOP mode release
(Note 2) SYSCR2<TGHALT> ="1* signal
(b) Dual-clock mode | ¥
SLEEPO
mode
WDT
CPU
1
1/fcgek
1
0
2 /
1/fcgek
2
2
1
4/fs
1
0
Page 34/ 320
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NameU MQ6823

VersionU V1.5

10 1
0

2 . 1 2
1

20 TBTCR<TBCK>

¢
pX
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
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 )
o ( JA 6 #o
A
A
20 A A
©
1. ) A 4.2
2. A 1/2
A
3 A A A
"o
U A A
_ RESETB A . A
RESETB X RESETB ( A
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

4.3.2.2

¢
pX

4-2

1/2 1

?

Starting IDLE1/2 mode or
SLEEP1 mode by an
instruction

| CPU and WDT stop |

Reset input

Reset

Yes

(Normal release mode) (Interrupt release mode)

| Interrupt processing |

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

<

1/2 1

4-4

2(SYSCR?2) 1/2 1

¢

CPU
1/2
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No.U TDDS01:M6823-CN

NameU MQ6823 VersionU V1.5

3. 1/2 1
(@) 1/2 1
1/2 1 A IMF  "0"A
EF 6 186 1/2 1 . 1/2
A SYSCR2 <IDLE> "1" 1/2 1
A SYSCR2<IDLE> A 1/2 1
10 12 1 A
1/2 1
20 1/2 1 A 1/2 1 A
(b) 1/2 1
1/2 1 .
IMF ) 1/2 1 A SYSCR2<IDLE>
"0"A 1/2 1
1/2 1 RESETB A (Power-on Resé)
A A 1
1. (IMF = "0")
IL EF 61 1/2 1
A 1/2 1
2. (IMF ="1")
IL EF 61&A 1/2 1
A 1/2 1
43.2.3 0 0
0 0 2(SYSCR2) TBTCR
A
1. A
2. 0 0
3. 0 0
Page 38/ 320
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

@

(b)

¢
pX

T

Stopping peripherals by

instructions

v

Starting IDLEQ or SLEEPO

mode by an instruction

¥

CPU and WDT stop |

(Mormal release mode)

Mo

Yes
TETCR=TBTEN=>
"y
TBT interupt
enabled
Yes

Yes (Interrupt release mode)

Reset

TBT source clock
falling edge

Interrupt procassing

Execution of the instruction
which follows the IDLED or

SLEEP0 mode start

insfruction
<
4-5 0 0
0 0
0 0 A SYSCR2<TGHALT>
0 0
0 0
IMF
0 0 A SYSCR2<TGHALT>
0
0 0 RESETB
A

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

TBTCR<TBTCK>
0 0

TBTCR <TBTEN>6 1 6

Pagé
A

A

39/ 320
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A (Power-on Reset)
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
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
43.24
2 (SYSCR2)
(@) 2 1
SYSCR2<SYSCK4L"
SYSCR2<SYSCK® 1 A fm 2/fcgck+10/fs fsl4.
A 2 A SYSCR2<XEN>  "0O"
fs A

Quarter of the low-frequency clock
(fsl4)

Gear clock (fcgek)

SYSCR2<5YSCK>
I
I
Main system clock J_I_I_l—u—u < 10/fs (max.) 3
|

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

4-6 fm ( fcgck fs/4)
(b) 1 1
SYSCR2<XEN>"1"A fc A SYSCR2<SYSCK>
"
SYSCR2<SYSCK® 0 A fm 2.5/fcgck+8/fs fcgek
A 2 A SYSCR2<XEN>  "0"
RESETB A (Power-on Reset)
A A 1
Page 40/ 320
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NameU MQ6823

VersionU V1.5

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

Gear clock (fcgek)

SYSCR2<SYSCK>

—

2.5fcgck(max.)
[~ cgok(max.

17

Main system clock ] A
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 ( fsl4 fcgck)
10 1 1
20 SYSCR2<SYSCKA 2 SYSCR2<XTEN>6 0 ¢ 2
SYSCR2<XTEN> X
30 fm A fegck fs/4 A
2.5/fcgck .
40POFCO 60 A SYSCR2<XEN>6 1 6 .
50 SYSCR2<XEN> 61d&A SYSCR2<XEN>6 1 6
4.4
4.4.1
A PC
PSW
[CALL mn] [CALLV n] A CPU ( )
A sSwi A CPU
PSW
RET A CPU ( )PC
RETI RETN A CPU PC PSW
442
SP 16 A PUSH
A SP 1 POP
Page 41/ 320
5 A A A A
A .

¢




iMQ Technology Inc.

No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
A SP 1
sP
le— 16 bits —»]
4-8
4.9 A
A OXO00FF
A / ALU
When CALL or :‘: ;’;2;;:23:’:1 Whan RET Whan RETI or
CALLY is axecuted SWl iz axscutad iz axecuted RETHN i= executed
0x0013C oooisc| e 0x0013C ]
0x0013D Ox0013D PCL -1— (3) 000130 0x0013D PCL —» (1)

Ox0013E PCL «1—(2) OxO0013E| PCH =«—(2) Ox0013E| PCL — (1} OxO013E| PCH —p= (2)
-

Ox0013F PCH =— (1) Ox0013F| PSW -=e— (1) 0x0013F| PCH —»= (2) Ox0013F|  PSW —b(3)

Bafore Bafore Befora Before
sp Ox013F sp | 0x013F I ep Ox013D sp 0x013C
L J L 4 Y Y

Aftar Aftar Aftar Aftar
ap 0x013D sp | 0x013C | ep Ox013F ep 0x013F

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

0x00040 | The stack
Orows
downwards

i

OXOFFFF

(b} Direction in which the stack grows

4-9
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4.5
4.5.1
PC 8 A .
CPU (OXFFFF  OXFFFE) A PC
A ) iMQ i87
A CPU A PC
A 0xC123 A PC 0xC125
MSB LSB
1514 13121110 9 8 7 6 § 4 3 2 1 0 PC a a+1 a+2 a+3
Program counter (PC) :X X X X )C
[N SR G SN LD
(a) Program counter (b) PC vs. Instruction execution cycle
4-10 PC
45.2
A
4521 5 (IRS cc, $+2+d)
OxE8C4 "JRS T, $+2+0x08" A  JF=1A PC 0x08A
OXE8CE PC A A
PC OXE8C4+2=0xE8C6
4522 8 (IR cc, $+2+d/JR cc, $+3 +d)
OxE8C4 "JR Z,$+2+0x80" A ZF=1A PC 128 ( OxFF80)A
OxE846
4523 16 (P a)
OxE8C4 "JP 0xC235" A 0xC235
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MQ6823
8Kx8
4.6
MQ6823 8 8 A W A B CD EH L
16 WA BC DE HL
A
W : A
B ; c
D ; E
H : L

€— 8 bits 4’{

€— 16 bits —————»

4-11
W A B CD EH L 8 / ALU . WA BC DE HL
16 / ALU . A
46.1 A
A A A
A PC (PC+A) A
46.2C
AcC A A
C (HL+C) A
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4.6.3 DE

A DE
4.6.4 HL

AHL AHL
4.6.5 16 IX 1Y

IX
Y
l«—— 16 bits —»]
4-12 16 IX 1Y
MQ6823 2 16 IX 1Y AIX 1Y
AIX 1Y
AIX 1Y CIXooy / ALU
16
4.7
PSW 0x003F 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
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PSW
PSW 7 6 5 4 3 2 0
(Ox003F) JF ZF CF HF SF VF -
PSW A CPU HF
A 6JR c6JRS86cc, aocg
cc Meaning Condition
T True JF=1
F False JFE=0
z Zero ZF=1
NZ Mot zero ZF =0
CS Carry set CF=1
cc Carry clear CF=0
Vs Overflow set VF=1
VG Overflow clear VF=0
M Minus SF=1
P Plus SF=0
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 (CFwZF)=1
GT Unsigned greater than (CFwvZF)=0
SLT Signed less than (SFwv WF)=1
SGE Signed greater than or equal to (SFv VF)=0
SLE Signed less than or equal to ZF v (SF+VF)=1
SGT Signed greater than ZFw(SFwVF)=10
4-3 (cc)
6LD PSWOPSW (bits)A 6LDO6 0x003F
PSW PC ( ) RETI RETN
A CPU PC PSW
A PSW
4.7.1 ZF
ALU / 0x00(8  ALU / )
0x0000(16  ALU ) A ZF 1 0 A
ZF 1 A ZF 0
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ZF
4.7.2 CF
CF .
YA 0x100( YA CF
(shift) (rotate) CF
CF
4.7.3 HF
HF 8 4 8
HF (binary-coded decimal, BCD)  /
(DAAr  DASI)
4.7.4 SF
(MSB) 6 1 A SF
SF 606
4.7.5 VF
A VF 6 1A6
A A
4.7.6 JF
JF 6 1A6 606
JF A 0JR TI/OR,RSa 6T/ FF,
WA = 0x219A
HL = 0x00C5
0x00C5 = 0xD7
CF=1,HF=0,SF=1,VF=0
Page 47/ 320
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4.4

4.8

MQ6823

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

b

¢
pX

A . WA PSW
Instruction Result in il
Aor WA JF ZF CF HF SF VF
ADDC A, (HL) 72 1 0 1 1 0 1
SUBB A, (HL) c2 1 0] 1 0] 1 0
CMP A, (HL) 94 ] 0] 1 0] 1 0
AND A, (HL) 92 ] 0 1 0 1 0
LD A, (HL) D7 1 0 1 0 1 0
ADD A, 0x66 00 1 1 1 1 0 0
INC A 9B 0 0 1 0 1 0
ROLC A 35 1 0 1 0 1 0
RORC A CcD 0 0 0] 0 1 0
ADD WA, 0xF508 16A2 1 0 1 0 0 0
MUL WA 13DA ] 0 1 0 1 0
SET AL BA 1 1 1 0 1 0
4-4 A 3 WA PSW
POFFCR#A
POFFCRn 60 A A
POFFCRnN 61
A
POFFCRnN 6 Ad
POFFCRnN "1t A
A POFFCRn
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¢

0
POFFCRO
(OXOF74) 7 6 5 4 3 2 1 0
TCCI1EN TCOO1EN TCA1EN | TCAOEN
/ R/W R/W R/W R/W R R R/W R/W
0 0 0 0 0 0 0 0
0:
TCC1EN TCC1 1:
0:
TCOO1EN TCO00,TCO1 1:
0:
TCA1EN TCAl 1:
0:
TCAOEN TCAO 1:
1
POFFCR1
7 4 1
(OXO0F75) S 0
SBIOEN UARTCEN | UARTOEN
/ R R R/W R/W R/W
0 0 0 0
0:
SBIOEN [’Co 1
0:
UARTCEN UARTO 1
0:
UARTOEN UARTO 1
2
POFFCR2
(OxOF76) 7 5 4 1 0
RTCEN SIOOEN
/ R/W R/W RW R/W
0 0 0 0 0
0:
RTCEN RTC 1:
0:
SIO0EN SIQ0 1:
Page 49/ 320
} A A A A
A




iMQ Technology Inc.

No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

3
POFFCR3
(OXOF77) 7 6 5 4 3 2 1 0
- - - - INT3EN INT2EN INT1EN INTOEN
/ 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:
INT3EN INT3 1:
0:
INT2EN INT2 1:
0:
INT1EN INT1 1:
0:
INTOEN INTO 1
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4.9 KWU

A KWI0~4,KWI8,KWI112~15

49.1 KWU

SYSCR1<RELM=>

Fising edgo
Stop mode Setion
rekrase sgnal
!;1|:r berazlarnsm Salechor
if sat o *17)
5 A
A

¢

4-13
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4.9.2 KWU
KWUCRQ KWUCR1l KWUCR2 KWUCR3
KWI15  KWIOA
0
KWUCRO

(OXOFCA4) 6 5 4 3 2 1 0
KW3LE KW3EN KW2LE KW2EN KWI1LE KW1EN KWOLE KWOEN
/ 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:

KW3LE KWI3 1:

0:

KWS3EN KWI3 / 1:

0:

KW2LE KWI2 1

0:

KW2EN KWI2 / 1

0:

KWI1LE KWI1 1

0:

KW1EN KWI1 / 1

0:

KWOLE KWIO 1

0:

KWOEN KWIO / 1:
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1
KWUCR1
7 6 5 4 3 2 1 0
(OXOFC5)
- - - - - - KWA4LE KWA4EN
/ 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:
KWA4LE KWI4 1
0:
KWA4EN KWI4 / 1:
2
KWUCR2
(OXOFCA) 7 6 5 4 3 2 1 0
- R R - - - 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:
KWS8LE KWI8 1
0:
KWSEN KWI8 / 1:
3
KWUCR3
(OXOFCB) 6 5 4 3 2 1 0
KWI15LE | KW15EN | KWI14LE | KW14EN | KW13LE | KW13EN | KWI12LE | KW12EN
/ R/IW 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 KwWU
KWIm (m: 0~15)A A KWIm
A KWUCRnN (n: 0~3)
4931 KWUCRNn P4PU
KWIm A KWUCRn<KWmEN> "1"
KWIm KWUCRN<KWMEN> "1" A
KWUCRN<KWmLE> 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
"
4.9.3.2
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

No oo pr~wDdRE

Flash

PIO(RESET) [ | P10 port
i
—

(RESETR )
(PORA )
1 (LVD1A )
2 (LVD2A )
(WDTA )
( )
( )

[ Poswrir-on resel signal I P -
[ Voltage dilection resel 1 signal
| Voltage delection resel 2 signal
l Walchdog Smer reset signal J-D__‘Et)m
COUNET regel
| System clock reset signa }—lj signai
| Rash standby resel signal l—l
5-1
5.1.2
3(SYSCR3)
(SYSSRA4) (IRSTSR)

pX

Warm-up counber
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Internal facior reset dedection status regisier,
Vollage delection circuil resal signal
Exiernal resel inpul enable resel sgnal

CPLWperipharal
circuls nesel signal
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¢

SYSCR3
(OXOFDE) 6 4 3 2 0
- - - RSTDIS
/ 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 0
SYSCR4
/ Write only
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 SYSCRA
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
(OXOFCC)
FCLR FLSRF - - LVD2RF | LVDI1RF SYSRF | WDTRF
/ RIW R - - R R R R
0 0 0 0 0 0 0 0
0:-
FCLR ( 6 o
1: 00606.
0:-
FLSRF Flash
1: Flash
0:-
LVD2RF 2
1: 2
0:-
LVD1RF 1
1: 1
0:-
SYSRF
1:
0:-
WDTRE
1:
10 IRSTSR
20 IRSTSR A
30 IRSTSR<FCLR>
40 IRSTSR<FCLR®¥ 1 6 O0x71 SYSCR4 IRSTSR<FCLR> A
IRSTSR 6 0 6 IRSTSR A IRSTSR<FCLR> 606
50 IRSTSR<FCLRA fegck  fo/4 (CGCR <FCGCKSEL> = 00) A O0x71 SYSCR4

(  IRSTSR<FCLR> )A IRSTSR<FCLR>
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5.1.3
A
A CPU
A fcA )
A Flash (trimming) A
A CPU OXFFFE OxFFFF
A
A
A 5.1
PC OXFFFE OXFFFE OXFFFE
SP OXOOFF OXOOFF OXOOFF
RAM
W, A B CD EH L IXIY)
JF
ZF
CF
HF
SF
VF
IMF 0 0 0
EF 0 0 0
IL 0 0 0
0 0 0
10
SFR SFR SFR
5.1
U (Power-on Reset)
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514

b

P10 RESETB . A P10 A
10
A
Recommended } }
operating voltage [ — — T T T — T }
I I
| |
| |
| |
| I
| |
I I
| |
| |
I I
| |
| |
| |
| |
| |
I I
| |
| |
| |
I I
| |
| |
| |
— [— ;
| Reset time |
| T
RESET pin ! !
CPUfnariohars] Duriné reset Warm-up operation ‘ CPU and peripheral circuits
periphera start operation
circuits reset // // /// /// \ P
5-2 (
3
1 |
Recommended 1 |
operating voltage : }
| |
I
1 |
I I
1 |
1 |
1 I
1 |
1 |
1 I
I I
1 |
1 I
1 I
1 |
1 |
1 |
1 |
1 |
1 |
1 |
i |
: Reset time }
RESET pin :\_/ i
[ — 1
During reset Warm-up operation CPU and peripheral circuits
Reset signal / / start operation
5-3 ( )
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A A
A RESETB A 5us
A RESETB 5usA
A RESETB A
U A RESETB "HA
5.1.4.2
A A
A
A A
"5.2 "
5.1.4.3
A
"5.3 "
5.1.4.4 (WDT)
A
"10.1 "
5.1.45
CPU
A "6 "
5.1.46 Flash
Flash A Flash . Flash
"12Flash "
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5147
A IRSTSR
( )
IRSTSR<FCLR*1" 0x71 SYSCR4 A IRSTSR<FCLR>
IRSTSR "o" IRSTSR A
IRSTSR<FCLR> "o
10 IRSTSR A
20 IRSTSR<FCLRA fegck  fe/4 (CGCR <FCGCKSEL> = 00) A Ox71 SYSCR4
( IRSTSR<FCLR> )A IRSTSR<FCLR>
5.1.48 P10
P10 A A P10
A PICRO " A6 P10
SYSCR3<RSTDIS® A6 0xB2 SYSCR4 P10
P10 IO A SYSCR3<RSTDIS%1'A 0xB2 SYSCR4
10PI10 A 10 A /0
P10 A
20 10 A SYSCR3<RSTDIS% 0 ¢ . A
30 SYSCR3<RSTDISA 1 fegck  fo/4 (CGCR <FCGCKSEL> = 00) A oxB2
SYSCR4 (  SYSCR3<RSTDIS> )A SYSCR3<RSTDIS>
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No.U TDDS01:M6823-CN NameU MQ6823
5.2
A A
521
A
VDD
; Comparator
i + » Power-on reset signal
Reference voltage
generation circuit
5-4
5.2.2

A A

A

A A

A CPU
( )A CPU
A
A MCU
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Supply voltage (VDD)
Operating voltage

I
1
1
1
VPROFF 1
i

VPRON

Power-on

t PRON _
reset signal

It PROEF

Warm-up counter start

Warm-up " I| | | " I
counter clock

E tewup ! !
CPU/peripheral circuits ] :
reset signal I] | I
5-5
U (VDD) A X A
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5.3

A (INTLVD)
U (VDD) A . A
531
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
| -
EE —|4r y ] -\; » Voltage detection reset signal 1
E E )_I Interrupt request
8 z signal generation [—» INTLVDinterrupt request signal
- circuit
T
E% »—I + } ) P Voltage detection reset signal 2
T8
T ] | Reference voltage |
K] generation circuit
- o a
EEERERM EFEE
glal gl g g e gl gl gl a
= =] =] =] =] = > > 2| >
| VDCR1 I VDCR2 |
Internal bus S
5-6
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VersionU V1.5

5.3.2
1
1
VDCR1
(OXOFCB) 7 ® > ’ 2 : °
VD2F VD2SF VD2LVL VD1F VD1SF VDILVL
/ RIW R RIW RIW R RIW
0 0 1 0 0 0 0
VD2F 2 C
, 0 |0: vDD O VD2F 00
(VDD <VD2LVL A ) 1 | 1:VDD<VD2LVL | .
2 0 |0: vDD O VvD2LVL
VD2SF (VDD VD2LVL ) 1 | 1: VDD < VD2LVL
00 | 2.85V +/-0.1V
01 | 2.65V +/-0.1V
VD2LVL 2 10 | 2.35V +/-0.1V
11 | 2.00V +/-0.1V
VDIF ' C
, 0 |0: vDD O VD1F 60
(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 +/-0.15V
11 | 3.15V +/-0.15V
10 A VDCR1
20 VD2F  VDIF A A
30 VD2F  VDIF "16
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NameU MQ6823

2
VDCR2
(OXOFC7) 7 5 4 3 2 1 0
VD2MOD | VD2EN | VDIMOD | VDIEN
/ R R R RIW RIW RIW RIW
0 0 0 0 0
0: (INTLVD)
VD2MOD 2
1 2
0:
VD2EN / 2
1
0: (INTLVD)
VD1MOD 1
1
0: 1
VD1EN / 1
1: 1
10 A VDCR2
20 VDCR2 7 " 00
5.3.3
(VDXLVL, x =1, 2) . / (VDD)
VDXLVL A
5331 /
VDCR2<VDxEN> "1" VDCR2<VDXxEN> "0"
A VDCR2<VDXEN> "0"
U (VDD) VDXLVL A VDCR2<VDXEN> " 1 6
5.3.3.2

VDCR2<VDxMOD> "0" A

(INTLVD)

VDCR2<VDxMOD> "1" A

@) (INTLVD) (VDCR2<VDxMOD>= "0")
VDCR2<VDXEN> "1'A (VDD) VDxLVL A
(INTLVD)
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10 A (VDD) (VDXLVL) A
(INTLVD) X (VDD) A
(INTLVD)
20 0 0 (VDD) VDXLVIA (INTLVD)
TBT ) 0 0 ) A (INTLVD)
KW
VDD level i i i

Detection voltage level ======= == s o e e e e e e e e e e

: : i :
! 1 (Notel) | 1 (Notel)
| i H H /
] ] : E
VDCR2<VDxEN> ! 1 i i
| | i !
| | ' b
INTVLTD interruptrequest signal i i i
i i i i
5-7 (INTLVD)
(b) (VDCR2<VDxMOD>="1")
VDCR2<VDXEN> "1'A (VDD) VDxLVL A
AVDCR1 VDCR2 . (VDD)
VDXLVLA
VDD level

Detection voltage level

VDCR2<VDxEN>

Voltage detection reset signal

5-8
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5.3.3.3
VDCR1<VDXLVL>
5.3.34
(VDD) VDXLVL VDCR1<VDxF>
VDCR1<VDxSF>
VDCR2<VDXEN> 6 1A6 (VDD) VDXLVL A
VDCR1<VDxF> 616 ) (VDD)
VDXLVLA VDCR1<VDxF> 606
VDCR1<VDxF> 616 A VDCR2<VDXEN> 6 0AO/DCR1<VDxF>
VDCR1<VDxF> 6 (A6 VDCRI1<VDxF> 606
VDCR2<VDXEN> 6 1A0 (vVDD) VDXLVL A
VDCR1<VDxSF> 616 (VDD) VDxLVL A
VDCR1<VDxSF> 606
VDCR1<VDxF> A VDCR1<VDxSF>
10 0 0 (VDD) VDXL VLA
A
20 A (VDXSF) (VDxXF) 2ffcgek( )

¢

VDD level

Detection voltage level

VDCR2 <VD1EN>

VDCR1 <VD1F>

Writer Or to VDCR1 <VD1F> -\
i Py

VDCR1 <VD1SF> I } 1
| | | I !
\\ The flag is not set because VDCR2 <VD1EN>is| O .
5-9
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5.34
5.3.4.1 (INTLVD)
(INTLVD) A V]

1. 606
2. VDCR1<VDXxLVL>  (x=1,2)
3. VDCR2<VDxMOD> 6 A6 (INTLVD)
4. VDCR2<VDXEN> 6 1A6
5. 5us A
6. VDCR1<VDxSF> 606
7. 6 0A6 616

U VDILVL (VDD)A

A
(INTLVD) A 0]

1. 606
2. VDCR2<VDXEN> 6 QA6

U A

5.34.2
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 Q 6
8. VDCR2<VDxMOD> 6 1A6

10 VDCR1 VDCRZ2

VDCR2<VDXEN> 6 0 ¢ A (VDD) VDXL VLA
20 (VDD) VDXLVL A
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A U
1. 606
2. VDCR2<VDxMOD> 6 A6 (INTLVD)
3. VDCR2<VDXEN> 6 QA6
U A
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6.

6.1

(clock generator), (clock gear), (timing generator) ,
(warm up counter)

FSCTRL<FOSCCKS> 4} 4}

—> INTWUC interrupt
Warm up counter >

I SMHZ | | A A XEN/XTEN
| 16MHz / |
| | STOP
: Internal high frequency RC circuit TBTCR SYSCR2
|
I | Lfosc Iy
| fh fcgek| [ Operation mode
| CLK gear »{ Timing generator | circui
| High-frequency clock | fc (*Va,¥2,*1) - control circuit
| POO/XIN | oscillation circuit T 1
T |
= I | SYSCR1<OSCSEL>[ CGCR<FCGCKSEL>
| | vV ww
| | System clock
}L[ |
PO1/XOUT | foscl
Internal low frequency RC
circuit
I fcl
|
Low-frequency clock
oscillation circuit |
FSCTRL<FSSEL>
|
: - Oscillation / stop control
________________ I
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
STOP RELM OUTEN DV9CK | OSCSEL
/ RIW RIW RIW RIW RIW R R R
0 0 0 0 0 0 0 0-
0: CPU
STOP
1: CPU ( )
0:-
RELM 1: ( Kwu )
0:
OUTEN
1:
0: fegek/2°
Dveck 9 1: fs/4
0: (fosc)
OSCSEL
(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 s/4
70 SYSCR2<SYSCK6 0 6( 1 2 ) SYSCRI<OSCSEL> SYSCR2<SYSCK6 14 1
2 ) SYSCRI<OSCSEL>

¢
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2
SYSCR2
(OXOFDD) 7 6 5 4 3 2 0
OSCEN XEN XTEN SYSCK IDLE TGHALT -
/ R/W R/W R/W R/W R/W R/W R
1 0 0 0 0 0 0
0:
OSCEN (fosc) N
XEN (fc) o
C
1:
(foscl) 0:
XTEN
(fel) 1:
0: fcgek 1/2 1/2
SYSCK gk ( )
1: fsl4 ( 1/2 )
CPU WDT 0: CPU WDT
IDLE
( 12 1 ) |1:CPU WDT ( 1/2 1
TG 0: TG
TGHALT B
( © 0 ) 1. TBT ATG ( 0o )
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),
30 SYSCR2<IDLE>SYSCR2<TGHALT>6 1 6
40 2 ( LDW)A i 2
50 12 1 A SYSCR2<IDLE> 506
60 0 0 A SYSCR2<TGHALT> 606
70 A ( M (
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FSCTRL
(OXOEED) 7 6 5 4 3 2 1 0
- XTAL_SEL | P81_SDR| P80_SDR FOSCCKS FSSEL
/ R R R R RIW RIW RIW
0 1 0 1 0 1 o 1 0
XTAL_SEL
P81_SDR <
P80_SDR A 3
PACK_SEL
00: 8MHz
01: 16MHz ( )
FOSCCKS (fosc)
10:
11:
0:
FSSEL
10 FOSCCKS fosc (fosc) 6016 (16MHz)
20 A (fosc) (FOSCCKS) 1
30 Bit3 4 5 6 4 bits A (bit operation) A U
SET (FSCTRL).0 . CLR (FSCTRL).& 4 bit
40 Bit0, 1,2
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WUCCR
(OXOFCD) 7 6 5 4 3 2 0
WUCRST WUCDIV WUCSEL
/ w RIW RIW
0 0 0 0 1 1 0
0: -
WUCRST / 1
00:
01: 12
WUCDIV
10: 122
11 /128
00: (fosc)
01: (fc)
WUCSEL
10: (foscl) (fel)
11:
10 fosc (HZ)A fe (Hz)A foscl (HZ)A fel (HZ)A fegek
(H2)A s (Hz)
20 WUCCR<WUCRST> 606 616 A
30 WUCCR 7 4 " 006
40 A WUCCR WUCDR
WUCDR
(OXOFCE) 7 6 5 4 3 2 0
WUCDR
/ R/IW
1 | v o [ o | [ 1 | o | o
WUCDR
U WUCDR 0x00
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CGCR
(OXOFCF) 7 6 5 4 3 2 1 0
FCGCKSEL
/ - - - - - - RIW
0 0 0 0 0 0 0 0

00: fcgck = fc/4
01: fcgck = fc/2

FCGCKSEL

10: fegek = fc

11: fegek = fc/8
10 fegek (H2)A fc (Hz)
20 A CGCR<FCTCKSEL>
30 CGCR 7 2 000
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No.U TDDS01:M6823-CN NameU MQ6823
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
AMQ6823 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 (2dKHzZ2 AF SCTRL<FSSEL> = 01 $32.768KHz)
U A ( A A
A
CPU A SYSCR2<XEN>SYSCR2<XTEN>SYSCR2<SYSCK>
POFCO A
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poFco | SYSCR2| SYSCR2 | SYSCR1 | SYSCR2 | SYSCR2
<OSCEN> <XEN> <OSCSEL> <XTEN> <SYSCK>
0 1 0 0 0 1 0 0 1
(fel),
0 1 0 1 0 1 0 1 0 1
(fel)
(th),
0 1 0 0 1 0 0 1 0
(fosc)
(th),
0 1 0 1 0 1 0 1 0
(fc)
(fc)
0 0 1 1 0 1 0 1 0 1
6-1
U SYSCR2<SYSCK> ) A
61 A . 64. 3.2 g
- High-frequency clock----5  ,---- Low-frequency clock -----
i XIN XOUT | | XIN XOUT |
s 71; L 71; 77|
6-2
10 A / A
A .
20 XINIXOUT ( 6pF) /
A
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6.3.2
(fh) (fcgck)A
CGCR <FCGCKSEL>
CGCR <FCGCKSEL> fcgck 2
CGCR<FCGCKSEL> A fcgck
fcgck fh  1/4,
U CGCR<FCGCKSEL>
CGCR <FCGCKSEL> fcgck
00 fth/4
01 fh/2
10 fh
11 fh/8
6-2 fcgck
6.3.3
Main system clock
= fm
Main system clock generator »| Machine cycle counter
SYSCR2Z<SYSCK> T
< = '
SYSCRI=DVSCK Prescaler Divider D—*

Gear clock fogck :

A quarter of the basic clock

3 Divider
1123 45678 }>a" ¥ o o[ iz13[1415[1e]17[18]19]20]21]

B
Multiplexer

for the low-frequency clock

Y YYYYYYY Y Y Y Y Y YYYYYYYY

TG

p-

Timer counter, time base timer and other peripheral circuits

¢
pX

6-3

21

fcgck fs 1/4 CPU
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6.3.3.1

fm

SYSCR2<SYSCK>

6.3.3.2

fm

(TBT)

fcgck

||0||

fs

1/4.

fcgck

SYSCR1<DV9CK> SYSCR2<SYSCK> "0" A

SYSCR1<DV9CK> SYSCR2<SYSCK> "1" A 9

SYSCR2<SYSCK> "1" A 1 8
A
6.3.3.3
(0] 0
i87 11 10
10 1 10

¢
pX
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CPU
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6.4
WUCCR | | SYSCR2 [ | SYSCRH
WUCSEL |WucDIv |WUCRST XEN| XTEN| OSCEN
& A STOP
X X L 4 A4 A2
22 W |—> INTWUC interrupt request
am-up counter —> Enable CPU operation
controller <
S v Enable/disable counting up
Intemal high-frequency |5 v B
dock (fosc) 7 _» > D v
External high-f I
dogrz?c) e B %cz |1]2]3[4]5[6]7]8][9]10]11]12]13]14
Low-frequency clock —»|C B
gs), include external > A
internal clocks Comp>
arator
1,2,3,4,5,6,7,8
WUCDR
6-4
fosc fc, foscl
fs A 3 14
A
6.4.1 o}
6.4.1.1
A
A A A
CPU
WUCCR<WUCSEL>"0"A WUCCR<WUCDIV> "11"A fc
A fosc A 14
8 WUCDR A
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A WUCDR 102 (10 YA 102x 2%/fc

U A

6.4.1.2
A
WUCCR<WUCSEL> A fc

fsA A WUCCR<WUCDIV>

WUCDR
A 14
8 WUCDR A A

-

Clock that generated the .
main systemclock when the <\\ll\lvlLJJ((::SCERL> <VV\\/ILLJJ((3:ICD:I?/> Cpur;tlgLanut Warm-up time
STOP mode was activated
00 fosc 25/fosc to 255& 2%/fosc
. Do 1 & t 01 fosc/2 27ffosc to 255& 27/fosc
os¢ one 10 fosc/2? 28/fosc to 255& 28/fosc
11 fosc/2® 2%/fosc to 255& 2%/fosc
00 fc 28/fc to 2556 2°ffc
. bo & 01 fer2 27fc to 2556 27/fc
¢ onet 10 fe/2? 2%/fc to 2556 2%fc
1 fe/2? 2%ffc to 25586 2%fc
00 fs 2%/fsto 2556 2%/fs
f oot 01 fs/2 2/fsto 2556 27/fs
° one 10 fs/2? 2%/fsto 2556 2%fs
1 fs/2® 2%fsto 2556 2%fs
10 A A A
A A
20 A
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6.4.2 o)
A 1 2 1
2 WUCCR<WUCSEL> A WUCCR<WUCDIV>
14
WUCDR A SYSCR2<OSCEN>SYSCR2<XEN> SYSCR2<XTEN>"1"
A 14 . 8
WUCDR A A INTWUC
WUCCR<WUCRST>"1" ) A A AWUCCR
<WUCRST> "0" WUCCR<WUCRST> "1" A SYSCR2<OSCEN>SYSCR2<XEN>
SYSCR2<XTEN> ASYSCR2<OSCENSYSCR<XEN> SYSCR2<XTEN>
llOl.l-
WUCCR WUCCR | Counter input Warm-up fime
<WUCSEL> | <WUCDIV> clock arme-up
00 fosc 2% [ fosc to 266 x 2°/ fosc
a0 01 fosc [ 2 27 [ fosc to 265 x 27 | fosc
1[.'1 fosc f 22 28 [ fosc to 265 x 2% | fosc
11 fosc f 22 2% [ fosc to 265 x 29/ fosc
00 fc 25 fcto 266 x 2%/ fc
™ o fcl 2 27 fcto 255 x 27 [ fc
10 fo 22 2 fcto 265 x 2%/ fc
11 fc 28 22/ fcto 266 x 29/ fc
00 fs Xlfsto2bbx26ifs
10 01 fs /2 Fifsto2Bbx27ifs
10 fs /22 Zlfsto 256 x 2%/ fs
A fs /2@ 2 /fsto26bx 29/ s
10 SYSCR2<OSCEN>SYSCR<XEN> SYSCR<STEN>» 0 6 0 1 A N SYSCR2<OSCEN>
SYSCR2<XEN>SYSCR2<XTEN> 0 Ko SYSCR2<OSCEN-EYSCEBXEN> SYSCR2<XTEN>6 1 0
20 A
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1.
MQ6823 25 ( RESE® MQ6823 Aa
A
(Interrupt Latches, ILA )
A IL 6 1406 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
INTRXDO IMF AND EIRL<EF7>=1 ILL<IL7> OxFFFO 8
INTTXDO IMF AND EIRH<EF8>=1 ILL<IL8> OXFFEE 9
INTLVD IMF AND EIRH<EF9>=1 ILH<IL9> OXFFEC 10
INTADC IMF AND EIRH<EF10>=1 ILH<IL10> OXFFEA 11
INTRTC IMF AND EIRH<EF11>=1 ILH<IL11> OXFFES 12
INTTC0O IMF AND EIRH<EF13=1 ILH<IL12> OXFFE6 13
INTTCO1 IMF AND EIRH<EF13>=1 ILH<IL13> OXFFE4 14
INTTCAO IMF AND EIRH<EF14>=1 ILH<IL14> OXFFE2 15
INTSBI IMF AND EIRH<EF15>=1 ILH<IL15> OXFFEO 16
INTO IMF AND EIRE<EF16>=1 ILE<IL16> OXFFDE 17
INT1 IMF AND EIRE<EF17>=1 ILE<IL17> OXFFDC 18
INT2 IMF AND EIRE<EF18>=1 ILE<IL18> OxFFDA 19
INT3/INTEMG1 IMF AND EIRE<EF19>=1 ILE<IL19> OxFFD8 20
INTRXD1 IMF AND EIRE<EF22>=1 ILE<IL22> OXFFD2 21
INTTXD1 IMF AND EIRE<EF23>=1 ILE<IL23> OxFFDO 22
INTTCAL IMF AND EIRH<EF27>=1 ILH<IL27> OxFFC8 23
INTTCCT IMF AND EIRD<EF28>=1 ILD<IL28> OxFFC6 24
INTTCCP IMF AND EIRD<EF29>=1 ILD<IL29> OxFFC4 25
7-1
10 INTWDTA WDTCR<WDTOUT> 6 0 6 "10.1 "
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Automatically cleared by ISR
manually set or cleared by
software

Auto disabled when interrupt event is
serviced enabled manually or

l automatically with RETI instruction

——1 Requesi Flag MF — = ——
1 Request Hag IMF = = ——
——1_ Request Fiag IMF = " ——
e L
—1Request Fag IMF = = ——
e | LR
SN Ig(;l’(ﬁggt Ilgltaeér::\ﬁ:: EFLQ~ [L10 o* S NN
——1_ Request Flag MF — = ——
— [ e [ ] fm ],
— | e =
i —
R Rl — e
ey — i
—{ e 2 -
—{ e | s
B INI;—Z’{]L'\IeZItEgS; II'r\W/ItErrupt EFL9~ IL19 ,* S
—{ e [ Zr ]
1 Request Fiag I = = ——
N INTTCAL Interrupt ER27 > 127 47 S N

Request Flag IMF
— 1 "Request Fag I — = ——
s - Loy

7-1
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7.1 29 IL3
A :
"1"A CPU ) A
A IIOI:
SFR OXOFEQAOXOFE1AOXOFE2  OxFE3
A IL3
6 - -6 A
616 616 A
A
A I IMF " 06 DI(
) A IMF " 16 A IMF " 06
1L
7.2 EIR
EIR (
EIR A
EIR IMF EF
0x003C  0x003DA /I ( 6 - -6 A
7.3 IMF
IMF IMF 606
616 EF
AIMF 6 0AG
A IMFA [RETIJ/[RETN]
IMF EIRL 0o( SFR 0x003A)A /
A IMF 606
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SFR

IMF

A

¢

||0|:
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IMF 010

0x003A A0x003BA
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7.4 EF29 EF4
616
A 606
A 606 61AA
U A EF IMF " 06 DI( ) EF(  El
) A IMF " 16 A IMF "00 A EF
IMF 616
ILL
ILL
(OXOFEO) 7 6 5 4 3 2 1 0
IL7 IL6 IL5 L4 IL3 - -
/ R/W R/W R/IW R/IW R R R R
0 0 0 0 0 0 0 0
INTRXDO INTSIOO0 INTTBT INTWUC INTWDT - -

ILH
(OXI(I)_IF-|E1) 7 6 5 4 3 2 1 0
IL15 IL14 1L13 1L12 IL11 IL10 IL9 IL8
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
INTSBI INTTCAO INTTCQL INTTC® INTRTC INTADC INTLVD INTTXDO
ILE
(OXI(I)_FEEZ) 7 6 5 4 3 2 1 0
1L23 1L22 - - IL19 IL18 IL17 IL16
/ R/W R/W R/IW R/IW R/W R/W R/W R/W
0 0 0 0 0 0 0 0
INTTXD1 INTRXD1 - - INT3 INT2 INT1 INTO
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ILD
(OXI(I)_IIZDE3) 7 6 5 4 3 2 1 0
IL29 IL28 IL27 - -
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
INTTCC1P| INTTCCIT| INTTCAL - -
0
IL29 L4 2 3
1
"16)
0
IL3 1
103 A
20 A I IMF " 06 DI( ) e I
) A IMF " 106 A IMF "00 A IL A
IMF 616
30 6 - -0 A A IL
40 ILL A 0 2 600 600
EIRL
EIRL
(0X003A) 7 6 5 4 3 2 1 0
EF7 EF6 EF5 EF4 - IMF
/ RIW R/IW RIW RIW R R R RIW
0 0 0 0 0 0 0 0
INTRXDO | INTSIOO | INTTBT | INTWUC - IMF
EIRH
EIRH
(0X003B) 7 6 5 4 3 2 1 0
EF15 EF14 EF13 EF12 EF11 EF10 EF9 EF8
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
INTSBI | INTTGAO | INTTCA | INTTC® | INTRTC | INTADC | INTLVD | INTTXDO
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¢

EIRE
EIRE
(0X003C) 7 6 5 4 3 2 1 0
EF23 EF22 - - EF19 EF18 EF17 | EF16
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
INT3/
INTTXD1 | INTRXD1 - - INTEMG1 INT2 INTL | INTO
(1
1. POFFCR3<INT3EN>=&F19 TCClEMG (INTEMGL): POFFCR3<INT3EN>=EF19 EINT3
EIRD
EIRD
(0X003D) 7 6 5 4 3 2 1 0
- - EF29 EF28 EF27 - - -
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
- - INTTCC1P| INTTCCIT| INTTCA1 - - -
0:
EF29 EF4
( ) 1
0:
IMF
1:
1 IMF EF15 EF4 616
2 A EF IMF 606 DI ) EF(  El
) A IMF 616 AIMF 606 A EF
IMF 616
3 EIRL A 3 6006 6006
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7.5

7.5.1

¢
pX

INTiISEL

fcgek
fegek/

2
fcgek/
4
fegek/

MQ6823
Rising edge
detection
Falling edge v
0 detection
i Interrupt request
NOISﬁ Both edge || signal generation [ %
1 Canceller detection circuit circuit )
High Level INTi_request
detection circuit 4
SYNC
fd4
A
B "
z INTIES INTILVL
C
D
S
1 y i=0~3
EINTCRI x=0~3
7.2
A .
A A
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NameU MQ6823

VersionU V1.5

7.5.2
3
POFFCR3
(OXOFT77) 7 6 5 4 3 2 1 0
INT3EN | INT2EN | INT1EN | INTOEN
/ RIW RIW R/W R/W RIW R/IW R/IW RIW
0 0 0 0 0 0 0 0
0
INT3EN INT3 1
0
INT2EN INT2 1
0
INT1EN INT1 1
0
INTOEN INTO 1
10 INTXEN(x=2 4) . A INTXEN ¢ %o
20 INTXEN . INTXEN A 600
12 12 1/2 1 A 122/ A
12 1 12 12 A 2ffcgck+3/fspl A
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NameU MQ6823

VersionU V1.5

EINTCRO
(OXOE98) 7 6 5 4 3 2 1 0
SYNC INTOSEL | INTOLVL INTOES INTONC
/ R R/W R/W R R/W R/W
0 0 0 0 0
0:
SYNC _
A
0: INTO
INTOSEL INTO 1:
0 O L 6
INTOLVL on°
OHO
00:
01:
INTOES
10:
11:
12A 112 12A 1
00: fcgek [Hz] 00: fs/4 [Hz]
INTONC 01: fcgek / 22 [Hz] 01: fs/4 [Hz]
10: fecgek / 23[Hz] 10: fs/4 [Hz]
11: fcgek / 24[Hz] 11: fs/4 [Hz]
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NameU MQ6823
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EINTCR1
(OXOFDS) 7 6 5 4 3 2 1 0
SYNC INT1ISEL | INT1LVL INT1ES INTINC
/ R R/W R/W R R/W R/W
0 0 0 0 0
0:
SYNC .
A
0: INT1
INT1SEL INT1 1:
1 O L 6
INTLLVL or°
OHO
00:
01:
INT1ES
10:
11:
12A 112 12A 1
00: fcgek [Hz] 00: fs/4 [Hz]
INTINC 01: fegek / 22 [Hz] 01: fs/4 [Hz]
10: fecgek / 23[Hz] 10: fs/4 [Hz]
11: fcgek / 24[Hz] 11: fs/4 [Hz]
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NameU MQ6823

VersionU V1.5

¢

EINTCR2
(OXOFD9) 7 6 5 4 3 2 1 0
SYNC INT2SEL | INT2LVL INT2ES INT2NC
/ R R/W R/W R R/W R/W
0 0 0 0 0
0:
SYNC .
1 A
0: INT2
INT2SEL INT2 1:
2 O L 6
INT2LVL or°
OHO
00:
01:
INT2ES
10:
11:
12A 112 12A 1
00: fcgek [Hz] 00: fs/4 [Hz]
INT2NC 01: fegek / 22 [Hz] 01: fs/4 [Hz]
10: fecgek / 23[Hz] 10: fs/4 [Hz]
11: fcgek / 24[Hz] 11: fs/4 [Hz]
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EINTCR3
(OXOFDA) 7 6 5 4 3 2 1 0
SYNC INT3SEL | INT3LVL INT3ES INT3NC
/ R RIW RIW gii;j RIW RIW
0 0 0 0 0 0
0:
SYNC o
1 A
0: INT3
INT3SEL INT3 1
3 oL6
INT3LVL
OHO
00:
01:
INT3ES
10:
11:
12A 1/2 12 A 1
00: fcgck [Hz] 00: fs/4 [Hz]
INT3NC 01: fcgek / 22 [Hz] 01: fs/4 [Hz]
10: fegek / 23 [Hz] 10: fs/4 [Hz]
11: fegek / 24 [Hz] 11: fs/4 [Hz]
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7.5.3
0O 3
12 12 12 1
IMF=1
INTO | INTO
EF16=1
IMF=1 2/fSIO 4ffs:
INTL | INTL
EF17=1
2/fspl  3/f SIO+1/fcgek : 4/fs  8lfs
INT2 | INT2 MF=L /
i § H G
EF18=1 ono 3/ SIOFL/fcgcek: 8ffs:
IMF=1
INT3 | INT3
EF19=1
7.2
U fegek: Afs: A fspl-
75.3.1
A POFFCR3 . POFFCR3<INTXEN>
606 A
POFFCR3<INTXEN>6 1 6 .
APOFFCR3<INTXEN> 606 ) A
( ) POFFCR3<INTXEN> 6 1 6
U INTXEN INTXEN A 6006
1/2 1/2 1/2 1 A 122/ A
12 1 12 12 A 2ffcgck+3/fspl - A
7.5.3.2 0
0 INTO A i NORMAL1/2 IDLE 1/2
A 1/fcgek U 2/fcgek . SLOW/SLEEP
A 4/fs i} 8/fs
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
7.5.33 1 3
1 3 INT1 INT3 A A
()
EINTCRxX <INTXES> 1 3
EINTCRx <NTXES>
00
01
10
11
7.3
(b)
INTx pin | 1
Signal that has passed through | | [
the noise canceller
Interrupt request signal |
(detected at the falling edge
INTx LVL 1
Interrupt request signal N
(detected at the rising edge
INTX LVL |
Interrupt request signal
(detected at both edges I i
INTX LVL | L |
7.3 EINTCRX<INTXLVL>(x £~3)
EINTCRX<INTXLVL>
6 A EINTCRX<INTXLVL>

A>(
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

EINTCRX<INTXNC>

A

(©)
1/2 1/2 fcgck A
EINTCRx INTXES>
00 fcgek
01 fegek/2 2
10 fegek/2 3
11 fegcki24
7.4
.20 NS AN S AN A A 2 A A
INTX pin

= [ ]

Signal after noise removal

7.4 (x=1 3)
1/2 A fs/4.
0A 0 A A
12 A 12 A 1/2 A
10 if
EINTCRX<INTXNG>
20 A 6 Ao
A 0 0o
30 A
12 1/2 12 1 A
) 172 1/2 1/2
2ffegek+3/fspl - A
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NameU MQ6823

VersionU V1.5

MQ6823 8 110 ( 30 1/0 2 ) U
/
PortP0O P00 PO1 2 / /
PortP1 P10 1 /
P20, P21 s
PortP2 P23, P24 4 / I°C UART / )
PotP4 | P40 P4 5 ! ) A ADC
PortP5  |P51,P53,P56 3 / AADC
/A . sIo
PortP7 P70 P76 7 /
P80 P81 /
PortP8 4 / . LED (P80/P81),
P84 P85 (P8O/PBL: )
P90 P91
Port P9 4 / UART /
P92 P93
8.1 IO
| Fetch cycle Fetch cycle Read cycle |
[e—————
System clock | ‘ I | | | |
Instruction o | Example: LD A, tx}i | ---------------------
execution cycle ~~7 i T
Internal read
signal === : | ; : _———
Data input :::: )< X ::::
(a) Input Timing
| Fetch cycle Fetch cycle Write cycle |
<« ||
System clock | ‘ I | | | | | I
Instruction T | Example: LD t'x}.f\i | ---------------------
execution cycle ~~7 | [TTTTT s T T s e
Internal write k
signal === \ - "~ =="
_——— ! N -
Data input . X* _______
(b) Output Timing
8.1 /
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>

I/0
(chattering)
I/0

8.1 1/0

PxDR

PxPRD

PxCR

PxFC

PxPU

PxPD

¢
pX

b

I/O

8.1 /

1’0

A PxDR

¢
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No.U TDDS01:M6823-CN

NameU MQ6823

I/O A
PxCR PxFC
0 0
PO1 POO
1 0
PO
PO1 XOouT *
POO XIN * 1
P10 0
Port P1 P10 1 1)
P10 *
P21 P20 0 *
P24 P23 1 0
P24 KwI8 * * KWUCR2
P24 P23 ’C SCL / SDA 1 1
Port P2
RXDO 0 0 UATCNG <UATQO>="0"
P21
TXDO 1 1 UATCNG <UATQO>="1"
TXDO 1 1 UATCNG <UATQO>="0"
P20
RXDO 0 0 UATCNG <UATQO>="1"
0 *
1 0
P44 P40 KWI4 * * KWUCR1
Port P4
KWI3  KWIO * * KWUCRO
AIN4  AINO 0 1
P43 VREF 0 1
P56 TCC1 0 0
Port P5
P53,P51 AIN15,AIN13 0 1
O *
P76 P70
1 0
P76 P73 KWI15 KwI12 * * KWUCR3
Port P7 INT3 0
EMG1B 0
P76
SIO  SCLK 0 *
SIO  SCLK 1 1
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
INT2 0
P75
SIo  sO 0 *
DVO 1 1
P74 AIN8 0 1
slo sl 1 1
Port 7 TeAL 0 )
P73
PPGAQB 1 1
TCAO 0 *
P72
PPGA00B 1 1
P71 PWMO1B 1 1
P70 PWMO00OB 1 1
P85 Slo  sO 0 x
P84 SIO S 1 1
Port 8
P81,P80 1 0
P8l P80 0 x
P81 PPQC12B 1 1
P80 PPQC11B 1 1
P93 INT1 0
P92 INTO 0
0 *
P91 P90
1 0
UATCNG<UAT20>="0"
RXD1
PortP9 0 0 UATCNG <UATLIO>="0"
P91
UATCNG<UAT20>="0"
b1 1 1 UATCNG <UAT1l0>="1"
UATCNG<UAT20>="0"
b1 1 1 UATCNG <UAT1l0>="0"
P90
UATCNG<UAT20>="0"
RXD1 0 0 UATCNG <UAT1l0>="1"
8.2 1/0
10 A P10 X P10 1o A 65. 1 17}
20 A1 6HA8 06 .0 ] 1 0 / A
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

8.3 1/O
8.3.1 PO
PO 2 /0 A /
PO VDD A VSS
PO1 POO
XOUT XIN
8.3 PO
PO
PODR 7 4 3 1 0
(0x0000)
P01 POO
/ R R R R/IW R/IW
0 0 0 0 0
0
1
PO
POCR 7 4 3 1 0
(OXOF1A)
POCR1 POCRO
/ R R R R/W RIW
0 0 0 0 0
0 )
1 )
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NameU MQ6823

VersionU V1.5

PO
POFC 7 6 5 4 3 2 1 0
(Ox0F34)
POFCO
/ R R R R R RIW
0 0 0 0 0 0 0 0
0
1 XIN (1)
10 SYSCR2<XEN> 61 & POFCO " 006 PO0O  PO1 A POFCO
" 16
20 S
PO
POPU 7 6 5 4 3 2 1 0
(Ox0F27)
POPU1 POPUO
/ R R R R R R RIW RIW
0 0 0 0 0 0 0
0
1
PO
POPD 7 6 5 4 3 2 1 0
(OxOF00)
POPD1 POPDO
/ R R R R RIW RIW
0 0 0 0 0
0
1
16
U POPUx  POPDx 614  x=01)
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VersionU V1.5

¢
pX

PO
POPRD 7 6 5 4 3 1 0
(0x000D)

POPRD1 POPRDO
/ R R R R R
0 0 0 * *
60
8.3.2P1 (P10)
P1 1 1o (P10)A
P1 VDD A VSS
A P10 110 P10 A 65. 1
P10
RESETB
84 P1
P1
P1DR 7 5 4 3 0
(0x0001)
P10
/ R R R R/W
0 0 0 0

0

1

P1
P1CR 7 5 4 3 0
(OxOF1B)

P1CRO
/ R R R R RIW
0 0 0 0 0
0 ( )
1 ( )
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VersionU V1.5

P1
P1PU 7 5 4 3 0
(OXOF28)
P1PUO
/ R R R R RIW
0 0 0 0
0
1
"16
P1
P1PRD . . 4 3 0
(OXO00E)
P1PRDO
/ R R R
0 0 0 0 *
06
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NameU MQ6823

VersionU V1.5

833 P2
P2 4 |/O A 12C
P2 VDD A VSS
P24 P23 P21 P20
KwWI8 TXDO RXDO
ScL SDA RXDO TXDO
85 P2
P2
P2DR 7 6 5 4 3 2 1 0
(0x0002)
P24 P23 P21 P20
/ RIW R/W RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
1
P2
P2CR 7 6 5 4 3 2 1 0
(0xOF1C)
P2CR4 P2CR3 P2CR1 P2CRO
/ R/IW R/IW R/IW R/IW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
( )
0:
‘ ‘ ‘ ‘ RXDO (I) | RXDO (I)
L ( )
‘ ‘ ‘ SCL (|/0)‘ SDA (I/0) TXDO (O)| TXDO (O)
10 !/ 6 6 06 61/ 06 Vo
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P2
P2FC 7 6 5 4 3 2 1 0
(Ox0F36)
P2FC4 P2FC3 P2FC1 P2FCO
/ RIW R/IW R/W R/W RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
1 ‘ ‘ SCL (|/0)‘ SDA (1/0) TXDO (0)| TXDO (O)
U P2FC 7 6 A
P2
P2PU 7 6 5 4 3 2 1 0
(Ox0F29)
P2PU4 P2PU3 P2PU1 P2PUO
/ RIW RIW RIW RIW RIW RIW R/W RIW
0 0 0 0 0 0 0 0
0
L KWIi(i=8) ( P2 FCi P26RIZ00")
"16
P2
P2PD 7 6 5 4 3 2 1 0
(Ox0F02)
P2PD4 P2PD3 P2PD1 P2PDO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
L KWIi(i=8) ( P2 FCi P26RIZ00")
"16
10 P2PUx  P2PDx 01A (x=01,34)
P2
P2PRD 7 6 5 4 3 2 1 0
(Ox000F)
P2PRD4 | P2PRD3 P2PRD1 | P2PRDO
/ R R R R R R R R
* * * * * 0 0 O
606
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No.U TDDS01:M6823-CN NameU MQ6823

P2
P20UTCR 7 6 5 4 3 2 1 0
(0x0F43)
- - - P20UTCR4| P20OUTCR3 - - -
/ R R/IW R/W R R R
0 0 0 0 0
0
1 Open Drain| Open Drain
output output
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VersionU V1.5

¢

8.34 P4
P4 5 1/0 A AD
P4 VDD A VSS
A KWI0~4
P44 P43 P42 P41 P40
AIN4 2\'/’\\/"2 AIN2 AIN1 AINO
KWI4 VREE KWI2 KWI1 KWIO
86 P4
P4
P4ADR 7 6 5 4 3 2 1 0
(0x0004)
P44 P43 P42 P41 P40
/ 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
1
P4
P4ACR 7 6 5 4 3 2 1 0
(OXOF1E)
P4ACR4 P4CR3 P4CR2 P4ACR1 P4CRO
/ 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 AIN3 (1)
AIN4 (1) VREF (1) AIN2 (1) AIN1 (1) AINO (1)
1 )
10 o
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VersionU V1.5

P4
P4FC 7 6 5 4 3 2 1 0
(0x0F38)
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 AINA (1) |\ ore 0 AIN2 (1) | AINL() | AINO(l)
P4
P4pPU 7 6 5 4 3 2 1 0
(OxOF2B)
P4PU4 P4PU3 P4PU2 P4PU1 P4PUO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
1 KWIi(i=0~4) ( P4 FCi P4GRIZO0")
A 616
P4
P4PD 7 6 5 4 3 2 1 0
(Ox0F04)
P4PD4 P4PD3 P4PD2 P4PD1 P4PDO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
. "16
1 _
KWIi (i=0~4) A
10 P4PUx  P4PDx 614 x=4 0)
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VersionU V1.5

P4
PAPRD 6 5 4 3 2 1 0
(0x0011)
P4PRD4 | P4PRD3 | P4PRD2 | P4PRD1 | P4PRDO
/ R R R R R R R
A 606
- - P4PRDi
P4CRi P4FCi
0 0
0 1 1 606
1 0 1 006
8.7 PAPRD
0*0 1
20 i=4~Q

¢
pX
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NameU MQ6823

VersionU V1.5

8.35 P5
P56 P53 P51
TCC1 AIN15 AIN13
P5
PSDR 7 6 5 4 3 2 1 0
(0x0005)
P56 P53 P51
/ R/IW R/W RIW R/IW RIW RIW RIW R
0 0 0 0 0 0 0
0
1
P5
PSCR 7 6 5 4 3 2 1 0
(OXOF1F)
P5CR6 P5CR3 P5CR1
/ RIW RIW RIW RIW RIW RIW RIW R
0 0 0 0 0 0 0
( )
0:
AIN15 AIN13
( )
1
10 "1 0 0 00
P5
PSFC 7 6 5 4 3 2 1 0
(Ox0F39)
P5FC6 PSFC3 PSFC1 -
/ RIW R/IW RIW R/W RIW R/IW RIW
0 0 0 0 0 0 0
0
1 AIN15 AIN13
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P5
PSPU 7 6 5 4 3 2 1 0
(0x0F2C)
P5PU6 P5PU3 P5PU1
/ RIW RIW RIW RIW RIW RIW RIW R
0 0 0 0 0 0 0
0
"16
P5
PSPD 7 6 5 4 3 2 1 0
(OxOF05)
P5PD6 P5PD3 P5PD1
/ RIW R RIW RIW RIW RIW RIW R
0 0 0 0 0 0 0
0
1 . "106
U P5PUx  P5PDx 614 x=1,36
P5
PSPRD 7 6 5 4 3 2 1 0
(0x0012)
P5PRD6 P5PRD3 P5PRD1
/ R R R R R R R R
A 6006
Page 114/ 320
i} A A A A
A .

¢




iMQ Technology Inc.

No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

8.3.6 P7
P7 7 IO A A
SIO . AD /
pP7 VDD A VSS
P76 P75 P74 P73 P72 P71 P70
INT3 INT2 KWI13
KWI12 TCo1 TCO00
KWILS | KWL | S0 | ppg g | P08 pyyosg | puinioos
EMG1B AINS TCA1 PPG01B | PPG®B
8.8 P7
P7
P7DR 7 6 5 3 2 1 0
(0x0007)
P76 P75 P74 P73 P72 P71 P70
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0
0
1
P7
P7CR 7 6 5 3 2 1 0
(Ox0F21)
P7CR6 P7CR5 P7CR4 P7CR3 P7CR2 P7CR1 P7CRO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0
( )
0: INT3 (1) AINS (1)
SCLKO () INT2 (1) SI0 () TCAL(l) | TACO (I)
( )
1
SCLKO (O) SO0 (0) DVOB (0) PP(GOA;MB PPGAOB (O] PMWO01B (O)| PMWOOB (O
10 "6 6 06
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NameU MQ6823

VersionU V1.5

P7
P7TFC 7 6 5 4 3 2 1 0
(Ox0F3B)
P7FC6 P7FC5 P7FC4 P7FC3 P7FC2 P7FC1 P7FCO
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
DVOB (0)
PPGAO1B
1 SCLKO(O) SO0 (0) | AINS (l) ©) PPGAOB (O)| PWMO1B (O)| PWMOOB (O)
SI0 (1)
U P7CR4 0 AIN8 P7CR4 1 DVOB
P7
P7PU 7 6 5 4 3 2 1 0
(OXOF2E)
P7PU6 P7PU5 P7PU4 P7PU3 P7PU2 P7PU1 P7PUO
/ R/IW R/W RIW R/IW 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)
P7PD6 P7PD5 P7PD4 P7PD3 P7PD2 P7PD1 P7PDO
/ RIW R RIW R/W RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0
1 KWIi(i=12~15) ( P7F Ci P76RI=60")
. "16
U P7PUx P7PDx 614 x=6 0)
P7
P7PRD 7 6 5 4 3 2 1 0
(0x0014)
P7PRD6 | P7PRD5 | P7PRD4 | P7PRD3 | P7PRD2 | P7PRD1 | P7PRDO
/ R R R R R R R R
A 606
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NameU MQ6823

VersionU V1.5

8.3.7 P8
P8 4 110 A P81 P80 A
A /
P85 P84 P81 [=F:10)
PPGC12B| PPGC11B|
89 P8
P8
P8DR 7 6 5 4 3 2 1 0
(0x0008)
P85 P84 P81 P80
/ 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
1
P8
PBCR 7 6 5 4 3 2 1 0
(Ox0F22)
P8CR5 P8CR4 P8CR1 P8CRO
/ 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 ( )
( )
1 PPGC2B| PPGC11B|
(®) (®)
10 6 06
P8
P8FC 7 6 5 4 3 2 1 0
(OXOF3C)
P8FC5 P8FC4 P8FC1 P8FCO
/ 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
1 PPGC2B| PPGC11B
(0) (0)
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P8
P8PU 7 6 5 4 3 2 1 0
(OXOF2F)
P8PUS P8PU4
/ R/W R/W R/W R/W R/W R/W R R
0 0 0 0 0 0 0 0
0
1 "16
P8
P8PD 7 6 5 4 3 2 1 0
(OXOF08)
P8PD5 P8PD4
/ R/W R/W R/W R/W R/W R/W R R
0 0 0 0 0 0 0 0
0
1 "16
P8
P8PRD 7 6 5 4 3 2 1 0
(0x0015)
P8PRD5 P8PRD4 P8PRD1 P8PRDO
/ R R R R R R R
0 0 0 * * 0 0
A 606
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8.38 P9
P9 4 /0 A UART
P9 VDD A VSS
P93 P92 POl P90
INT1 INTO RXDL TXD1
TXD1 RXD1L
8.10 P9
P9
PODR 7 6 5 4 3 2 1 0
(0x0009)
P93 P92 P91 P90
/ R R R R R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
1
P9
POCR 7 6 5 4 3 2 1 0
(0xOF23)
P9CR3 P9CR2 PO9CR1 PO9CRO
/ R R R R/W R/W R/W R/W
0 0 0 0 0 0 0
( )
0
INT{l) INTO{l) RXDL(1) RXDL(1)
) ( )
TXDL (O) | TXD1O)
10 "6 . 6 06 UART TX/RX A UART
(UATCNG)
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P9
POFC 7 6 5 4 3 2 1 0
(0XOF3D)
P9FC3 P9FC2 P9FC1 P9FCO
/ R RIW R/W RIW R/W
0 0 0 0 0 0
0

TXDO (O) | TXDO (O)

P9
POPU 7 6 5 4 3 2 1 0
(OXOF30)
P9PU3 POPU2 P9PU1 POPUO
/ R R R R RIW RIW RIW RIW
0 0 0 0
0
1
" 16
P9
POPD 7 6 5 4 3 2 1 0
(Ox0F09)
POPD3 POPD2 P9PD1 P9PDO
/ R R R R RIW RIW RIW RIW
0 0 0 0
0
1
16
U PI9PUx PIPDx 614  x=01)
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P9
POPRD 7 6 5 4 3 2 1 0
(0x0016)
- - - - P9PRD3 P9PRD2 P9PRD1 PO9PRDO
/ R R R R R R R R
0 * * * *
A
606
UART
UATCNG 7 6 5 4 3 2 1 0
(0XOE97)
- - - UAT2I10 UAT1IO UATOIO
/ R R R R R R/W R/W R
0 0 0 0 0 0 0 0
0 P90 P9 Bit 2(UAT210)=0, P20 TXDO;
UART P90 TXD1; P91 RXD1 P21 RXDO

Bit 2(UAT2I0)=0,

1 P20 RXDO;
P90 RXD1; P91 TXD1l P21 TXDO
U Bit0 (UATOIO) P20/P21 UART Bit 2(UAT2I0) PI90/P91 Bit2=0 P90/P91  UART,
Bit1(UAT1/0) PI0 P91 TXD1 RXDI1
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9. 10 AD
MQ6823 10 SAR AD A 8 (AINO~AIN4,AIN8,AIN13,AINI5)A 1
1/4 vDD
9.1 AD
MQ6823 10 AD 9.1 AD ADCCR1 ADCCRZA
ADCDRL ADCDRHA DACA (sample-hold) A
| ADCVREF
aference voliage
selector
2y
Us DA converter
VREF
Yoo — T
VREF(P43) O—4 L I < aVss
! —g }_ }T Capacitor Bank _#._
Refarance 4
VDD O Tnput selectar Sample-hold voltage
AN O——0 L —— i
e ; Y =y =T
: I | | 1
AINB i [ LN o
AINL3 : e e e g +
AINLS 4 15 v
WM WDD — Analog '\i
compartor SUCCEssive
M| — approximation circuit
] 5 EN : i , IN ADG__
i | Control Circuit | o -
4 nI?:I T =
sy ATNEN ) Tq‘ Ik 5 1
1 115 Bwmp [l . i ¥
| ADCCRA | ADCCR2 ] | ADCDRL | | ADCDRH |
9.110 AD
AD A Vo 68 |/ O
9.2 AD
AD 4
1. ADC 1 (ADCCR1)
Page 122/ 320
5 A A A A
A .

¢




iMQ Technology Inc.

No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
ADCCR1 A AD A
AD X
2. ADC 2 (ADCCR?2)
ADCCR2 AD A AD
3. ADC (ADCVRF)
ADCVRF ADC
4. AD (ADCDRH ADCDRL)
ADCDRH ADCDRL AD
ADC 1
ADCCR1 7 6 5 4 3 2 1 0
(0x0034)
ADRS AMD AINEN SAIN
/ R/IW R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
ADRS | AD o
1: AD
00: AD A AD
AMD | AD ot:
10:
11:
AINEN o
1:
0000: AINO
0001: AIN1
0010: AIN2
0011: AIN3
0100: AIN4
SAIN 1000: AIN8
1001: 1/4 VDD
1100:
1101: AIN13
1111: AIN15
10 (ADCCR2<ADBF>=0610J ADCCRI
SAIN
AINEN 0"
AD AMD ( ADC A AMD  "00")
AD ADRS "1"
20 A AINEN 0"
30 /0 A A
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A
40 0 AADRS AMD  AINEN 600 AD A
ADRS AMD  AINEN
50 A ADRS 606 ( 0)
6: P74 AIN (AIN8)A AIN A STOP Jij AIN
A P74  AIN (AINS)
ADC 2
ADCCR2
(0X0035H) 7 6 5 4 3 2 1 0
EOCF ADBF - ACK
/ R R R R RIW RIW RIW
0 0 0 0 0
EOCF | AD o
1:
ADBF | AD (BUSY) 0:AD
1: AD
ACK | AD 9.1
10AD (ADCCR2<ADBA>=40K )
20 ADCCR2 3 606
30 0 A EOCF ADBF 6006
40 AD ADCDRH A EOCF 0" EOCF 6006 A AD
A ADCDRH AD
50 ADCCR2 A 3 5 a
Frequency (fcgck)
ACK Conversion
setting fime 16MHz 8MHz 4MHz 2MHz 1MHz 0.5MHz 0.25MHz
000 32/fcgek - - - 16.0 us 32.0us 64.0 us 128.0 us
001 64/fcgck - - 16.0 us 32.0us 64.0 us 128.0 us -
010 128/fcgek - 16.0 us 32.0us 64.0 us 128.0 us - -
011 256/fcgck 16.0 us 32.0us 64.0 us 128.0 us - - -
100 512/fcgck 32.0us 64.0 us 128.0 us - - - -
101 1024/fcgck 64.0 us 128.0 us - - - - -
11* Reserved
9.1 ACK fcgck AD
10 00 AD fegek: (Hz)
20 (VREF) AD
-VREF=2.7V 55VA 128 s
-VREF=2.0V 2.7VA 25.6 s
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30 fegck, ACK conversion timeA conversion time 16us
40 AD 92 AD ACK )
- ADCCRI1<ADRS> 1", AD
- AD ADCDRL ADCDRH
ACK Setting
000 001 010 011 100 101
32ffcgek B4ffcgek 128fcgck 256/fcgck 512ffcgek 1024 fegek
9.2ACK AD
AD
ADCVRF
7 6 5 4 3 2 1 0
(OXOEE?7)
- - VRFSEL
/ R R R R R/W R/W R/W
0 0 0 0 0 1 1
000:ADC = 2.0VA
001:
010:
011:ADC = VDDA
VRFSEL | AD
100: ADC = (VREF)
101:
110:
111:
10Bit0,1,2,3 A
AD ( )
ADCDRL
c 7 6 5 4 3 2 1 0
(0x0036)
ADO7 ADO06 ADO5 ADO0O4 ADO3 ADO02 ADO1 ADOO
/ R R R R R R R R
0 0 0 0 0 0 0 0
AD C )
ADCDRH
7 6 5 4 3 2 1 0
(0x0037)
- - ADO09 ADO8
/ R R R R R R R
0 0 0 0 0
10  INTADC ADCCR2<EOCF>06 16 A ADCDRL ADCDRH
20 A AD ADCDRL ADCDRH AD ADCDRL ADCDRH
A INTADC A .
30 0 A ADCDRL ADCDRH 606
40 ADCCRI1<AMD> 6 048 ADCDRL ADCDRH 600
50 ADCDRH 2 7 6006

¢
pX
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60 A AD ADCDRL ADCDRH A AD
A INTADC A
9.3 AD
MQ6823 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"
AD conversion start AD conversion start
ADCCR1<ADRS> [ ] [ ]
ADCCR2<ADBF=>
Status of ADCDEL Indeterminate XRasultloe first mnversionx Result of the second conversion
and ADCDRH
ADCCR2<EQCF> [ ] [ e omesion oo "
PoA !
!_LJ;]FUAES? interrupt |_| H
Read of ADCDRH —| _|
Read of conversion result Read of conversion result
Read of ADCDRL H H
Read of conversion result Read of conversion result
9.2
U AD (ADCCRZ2<ADBF > ADCCR]) A AD
ADCCRI<SAIN>
ADCCRI<AINEN> "0"
ADCCRI<AMD>  ( ADC A AMD  "00%)
ADCCRI<ADRS> "1"
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9.3.2
A AD ADCCR1<SAIN> AD
ADCCR1<AMD> 6 1 1A ADCCR1<ADRS>6 1 6 AD . AD A
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 6 0 A ADCCR2<ADBF>
606
ADCCR1=AMD> :( “11" “00”
AD conversion start
ADCCR1<ADRS>
: v s
Camersion Y LT it ol il AV i
Status of ADCDRL Indeterminate X Result of the 1st conversion X RE;;:;EZ:"’ Rei;;:;:s:m
and ADCDRH
ADCCR2<EOCF> | | [
1 - i | I ‘“A read of the
INTADC interrupt n Ly | I'l I'l Eﬁll?\-éllséglrugé%s#n
Read of ADCDRH -| -| 1
Read of Read of Read of
Read of ADCDRL I reut ot [ s resut
The INTADC interrupt request is  Read of Read of Read of
I'I'Cltgel'lel'ﬁled iI'I u.le inlerirn CONVersion CONVersion CONVersion
between a read of ADCDRL  "esult result result
and a read of ADCDRH.
9.3
9.3.3 AD AD
ADCCR1<AMD> 6 0 A 6 AD A
AD
ADCCR1<AMD> "00"A ADCCR2<EOCF> ADCCR2<ADBF> ADCDRL ADCDRH

IIOI:

¢
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9.4 AD
1. AD 1 (ADCCR1):
- SAINA AD )
- AINEN " "
- AMDA AD
2. AD 2 (ADCCR2):
- ACKA AD
2 9.1
3. A AD 1(ADCCR1) AD
AD
4. AD A AD 2(ADCCR2) AD
AD ADCDRH ADCDRL A
5. ADCDRH A ADCCR2<EOCF> 6 o AD
AD A EOCF "0",
9.5 / o/
/ o/
ADCDRH "0" AD AAD
A / o/
AD A
AD o/ A
9.6 AD
AD 10 A
111...111
111...110
L]
[ ]
w L[]
8 111...000
o : 1LSB = VREF1'1024
8 011...111
< 3
000.:010
000...001 «
000...000 L
Wr1l LSB ” +VR:5,_—1 LSB
ANALOG INPUT
9.4 AD (
Page 128/ 320
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A AD
(ADRS) "1'A
EOCF "1"A AD
INTADC
ADCDRH
AD

ADCCR1<ADRS,AMD,NEN> ADCCR2<EOCF,ADBFE>ADCDRL

AAD

AAD
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9.7
9.7.1
AINi VREF VSS
A AD A
9.7.2 /O
AINi I/O ( ) AD A
« ) A AD
l.‘-]
A

9.7.3

9.5 A

A 5Km
Internal resistance: Analog comparator
5 ko2 (max) AINi 1 kO (typ)
Wil D " oG
Pemissible signal = Internal capacitance: =
source impedance: 74_7 C =10pF (typ.) ; |
DA converter
on=8 o0
9.5
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10. /

10.1 (WDT)

¢

CPU CPU

p1

¢

<
p

10.1.1

8-bit up counter

[T2TeT« s 6 [T T8 1> requostieset

10 ”
fegek2' or fs/2® ——=| Watchdog timer interrupt request]

fegek/2 2 or fs/2° ——>=|

fegeki2™ or fs/2” ——- . Watchdog i anal
fegeki2™ or fs/2® —— -1 g:?gj.'t control |  Watchdog imer reset signa
A
L2
Intesnal bow
‘F Y ‘F Y ‘f ‘r Y fraquency
CPUIperipherl circuits reset | Clear time control circuit uRe
A Clear code S it
A\ (4EH) reseT Counter
Disable . WDT2 reset signal
control circuit paret
A A
OxFFFF
Disable code Clear code
[B1H) (4EH)
Control code s ZER
decoder 5 Y= @ld @
= |2 = 8 a3
Y A CELE YYY
wocNT | | wocbr | [ wbcTtrR | [ wbosT |
10.1
10.1.2
WDCTRA WDCDRA
WDCNT WDST
A -
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WDCTR
(OXOFD4) 7 6 5 4 3 2 1 0
- - WDTEN WDTW WDTT WDTOUT
/ R R RIW RIW RIW RIW
1 1 0 0 1 1 0
0:
WDTEN / .
00: 8 A 8
01: 8 1/4 A
1/4 A
8 -
WDTW 8 10: 8 1/2 A
1/2 A
8 .
11: 8 3/4 A
3/4 A
8
DV9CK=0 DV9CK=1
00: 218/fcgck 21/ts 21fs
WDTT 8
01: 220/ fcgek 213/fs 213/1s
10: 222/fcgck 215/fs 215/1s
1%L 224/fcgek 217/ts 2V7ts
8 0:
WDTOUT ..
10 fegek [HZJA fs (Hz)
20 WDCTR<WDTEN> 6 1 6 A WDCTR<WDTWA WDCTR<WDTT> WDCTR<WDTOUT>
A WDCTR<WDTEN> 0" (0xB1) WDCDR
WDCTR<WDTEN> 6 1 A WDCTR<WDTWA WDCTR<WDTT> WDCTR<WDTOUT>
30 WDCTR 7 6 61#00
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WDCDR
(OXOFD5) 5 4 3 1 0
WDTCR2
/ W
0 0 0 0 0
OX4E: A
0xB1: A WDCTR<WDTEN> 6 0 &A
WDTCR2 8
8
WDCNT
(OXOFDE6) 5 4 3 1 0
WDCNT
/ R
‘ 0 ‘ 0 ‘ 0 ‘ 0 0
WDCNT 8
U WDCNT (WDT)
WDST
(OXOFD7) 5 4 3 2 1 0
WINTST2 | WINTSTL | WDTST
/ R R R R R R
0 0 1
WINTST2 A 8
0:
WINTST1 A 8
0:
WDTST
10 WDST WDST<WINTSTZ2> WDST<WINTST1> 0"
20 WDST 7 3
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10.1.3
8
CPU
8 A
10.1.3.1 /

WDCTR<WDTEN> 6 1 6 As8

A WDCTR<WDTEN> "1"
A  WDCTR<WDTEN> "0" 0xB1
WDCDR A 8 "0"
U WDCTR<WDTEN> G 1 6 A 0xB1 WDCDR 8 A
A

A WDCTR<WDTEN> "1" WDCDR

Watchdog timer source clock | | e

| {

WDCTR<WDTEN> 010

¢ 9
&-bit up counter value _, 00H , X 01H X FFH )Ql ooH
| |
|
WDCTR<WDTEN> _ ! [
| i Overflow time —"':
| |
WDCTR<WDTEN> _| | :
| | Overflow time >
Interrupt request signal ! ! 1
t t i
:-(— 1 clock (max.) —b-: |
| | :
| | '
10.2 WDCTR<WDTEN>
us WDCTR<WDTEN> A8
A 8 A
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10.1.3.2 8

WDCTR<WDTW>

WDCTR<WDTW>
8

WDCTR<WDTW>
8
A
WDCTR<WDTOUT>

8
"00" A 8
"00" A 8
A
8
A

8-bit up counter value FFRXOORXOTHY = = = FFRY@0RY = = = TFRXGORY = = = BFAXGoRX = = = FFRXoorX

When WDCTR<WDTW= is “OO"I-
When WDCTR<WDTW= is “01” }-4- Outside the clear time =3

When WDCTR<WDTW= is “10" |«———— Outside the clear time

Clear time

L

|
L

|
f
I
|
Clear time T
|

- Outside the clear time

When WDCTR<WDTW= is “11” |-«

10.3 WDCTR<WDTW> 8

10.1.3.3 8
WDCTR<WDTT>

8

(
I

A

) A
A

¢

A

b

¢
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¢
pX

Watchdog timer overflow time [s]
WDTT NORMAL mode SLOW
DVICK =0 DVICK =1 mode
00 3277Tm 6250 m 6250 m
1)} 131 1m 2500m 2500 m
10 5243m 1.000 1.000
1 2.097 4.000 4.000
10.1 ( fcgck = 8MHz; fs = 32.768KHz )
;8 WDCTR<WDTEN> A8 WDCTR<WDTEN> 016
A 8 A
10.1.34 8
WDCTR<WDTOUT> 8
(@ (WDCTR<WDTOUT> "0")
WDCTR<WDTOUT> "0" A8
A IMF A
A ( ) A
RETN A
(b) (WDCTR<WDTOUT> "1")
WDCTR<WDTOUT> "1" A8
10.1.3.5
WDCDR
WDCDR Ox4EA 8 60"
WDCTR<WDTEN> "0" A WDCDR 0xB1A
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8 A 8
A 8
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<WINTST2> WDST<WINTST 1k

WDST A WDST<WINTST2> WDST<WINTST1> "0" WDST<WINTST2>
WDST<WINTST1> 616 WDST A  WDST<WINTST2>
WDST<WINTST1> 6 1A6 6006
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6ot up counter value FEEXGOENETEY = = = SERTIR = — = TEOEGR = — - EFNG - — = FEGam@my
| | |

When WDCTR<WDTW= is “10" |«————Outside the clear time —b-|-47 Clear time ——>
I
Writing of 4EH (clear code) I

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

Interrupt raquad signal generatdd by _,ldanng
the B-bit up :::uuhiaraulslda 1 .Iaarlln'la

Watchdog timer interrupt request signal

Intarrupt reg aal signal ganeratad by the
marﬂu.\ of the B-bitup counter

& | \‘l |

WDST=WINTST 1=

-

WDST<WINTST2>

10.4
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50% A
10.2.1
12 5
fcgck.f211 or fs;f24 Selector
fegek/2'' or fs/2
fegek/210 or fs/23
fcgck.f29 S— A
< DVO pin
DVOCK
10.5
10.2.2
DVOCR
DVOCR
(0x0038) 7 6 5 4 3 2 1 0
- - - - DVOEN DVOCK
/ R R R R R/IW RIW
0 0 0 0 0 0
0:
DVOEN /
12A 1/2 1/2
DVICK=0 DVICK=1 1/2
00: 12 5 5
DVOCK fcgck/2 fs/2 fs/2
: [Hz] 01: fegek/211 fs/24 fs/24
10: fcgek/ 210 fs/23 fs/23
11 fegek/ 29
10 fegckA [HzZJA fsA [Hz]
20 o/ 0 A DVOCR<DVOEN> 6 0 DVOCR<DVOCK>
30 12 12 A SYSCRI<DVICK>6 AdDVO fs  fogck
40 DVOCR 7 3 606
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10.2.3
DVOCR<DVOCK>
DVOCR<DVOEN> 6 1 6 ) A DVOCR<DVOCK>
DVOB
DVOCR<DVOEN> 6 0 6 A DVOB
o/ 0 A DVOCR<DVOEN> 6 Ad DVOB
DVOCR<DVOEN> A
A DVOCR<DVOEN> 6 1 &A DVOCR<DVOCK>
o/ 0 A DVOCR<DVOEN> 6 06
DVOCR<DVOCK>
DVOCR <DVOEN> I_
1 1
DVO output |||||||||||||
Divider output timing chart
10.6
A fcgek fs A
Divider output frequency [Hz]
DVOCK NORMAL 1/2, IDLE 1/2 mode SLOW1/2, SLEEP1/2
DVOCK =0 DVOCK = 1 mode
00 1953k 1.024 k 1.024 k
01 3.906 k 2048k 2048 k
10 7813k 4096 k 4.096 k
1" 15625k Reserved Reserved
10.2
( : fcgck=8.0MHz, fs=32.768kHz)
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10.3 (TBT)

TBT A .
INTTBT
10.3.1
fcgclt:fZ22 or fs/21% )—_
fegek/220 or fs/212
fegeki2'® or fs/2° IDLED, SLEEPD
fegekr2'® or fs12% { & Source clock Falling edge 1 » Rel request
fegck/2'2 or fs/2° £ 2 detector
fegeki2' or fsi24 % D_> INTTBT
fegek/210 or fs/22 Interrupt request
fegek/28 ]
)—
3
TBTCK TBTEN
TBTCR
10.7
10.3.2
TBTCR .
TBTCR
(0X0039) 7 6 5 4 3 2 1 0
- - - - TBTEN TBTCK
/ R R R R R/W R/W
0 0 0 0 ‘ 0 | 0
0:
TBTEN /
12 A 1/2 1/2
DV9CK=0 DV9CK=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: fcgck/210 fs/23
111: fcgek/28
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10 fegckA [HZJA fsA [Hz]
20 A TBTCR<TBTEN> 6 AAGTBTCR<TBTCK>
30U TBTCR<TBTEN>6 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

A TBTCR<TBTEN>

TBTCR<TBTEN> A

¢

TBTCR<TBTEN>0 1 6

TBTCR<TBTEN>06 0 6

INTTBT A
A TBTCR<TBTCK>

Source clock | I I

1 | |
TBTCR<TBTEN=> : : :
A l l
|
INTTET interrupt '
request : !L - ”_
! ' Interrupt period
Time base timer enable
10.8
A fcgek fs A
TBTCR<TBTEN> 606
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
Time base timer interrupt frequency [Hz]
TBTCK
NORMAL1/2, IDLE1/2 mode NORMAL1/2, IDLE1/2 mode SLOW1/2, SLEEP1/2 mode
DVSCK =10 DVICK =1
000 1.91 1 1
001 763 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
11 31250 Reserved Reserved
10.3

( : fcgck=8.0MHz s=32.768kHz)
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No.U TDDS01:M6823-CN NameU MQ6823

VersionU V1.5

10.4 (RTC)

¢
o
poX

104.1
RTCCR |
_>| INTRTC
RTCSEL Selector |__> interrupt request
RTCRUN 2% | 2"s | 2% | 2" | 27 | 2 | 2%s | 2%
Y
(32.768 kHLS) — > Binary counter
10.9
10.4.2
2
POFFCR2
7 6 5 4 3 2 1 0
(OxOF76)
RTCEN - - - - SIOOEN

/ R/W R R/W R R R R/W R/W
0 0 0 0 0 0 0 0

0:

RTCEN RTC 1:

0:

SIOOEN SIQ0 1

Page 143/ 320
A A A

pX
N >

¢




iMQ Technology Inc.

No.U TDDS01:M6823-CN

NameU MQ6823 VersionU V1.5
RTCCR
(OXOFCS) 7 6 5 4 3 2 1 0
RTCSEL RTCRUN
/ R R R R RIW RIW
0 0 0 ‘ 0 ‘ 0 0
000:215/f5(1.000[s]@fs=32768kHz)
001:214/f5(0.500[s]@fs=32768kHz)
010:213/f5(0.250[s]@fs=32768kHz)
512 _
RTCSEL 011: 212/ts (125.0[ms]@fs=32.768kHz)
100:211/5(62.50[m | @s=32.768kHz)
101:219/§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>G 1 6
RTCCR<RTCSHL> RTCCR<RTCSEL> A
RTCCR<RTCSEL>
30 A1) SYSCR2<XTEN> 6006 A 2 0
A  RTCCR<RTCSEL> A RTCCR<RTCRUN> 0"
10.4.3
10.4.3.1
POFFCR2 i POFFCR2<RTCEN>"0"
POFFCR2<RTCEN>"1"
A
APOFFCR2<RTCEN> "0"A
A A POFFCR2<RTCEN>"1"( )
A POFFCR2<RTCEN> "0"A
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iMQ Technology Inc.

No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

10.4.3.2 /
RTCCR<RTCRUN>"1" RTCCR<RTCRUN>'0"
A RTCCR<RTCRUN> "0"
10.4.3.3
RTCCR<RTCSEL> X RTCCR<RTCRUN>6 0 6
RTCCR<RTCSEL> RTCCR<RTCRUN>6 1 A RTCCR<RTCSEL> A
A RTCCR<RTCSEL> A A
RTCCR<RTCSEL>
10.4.4
10.4.4.1
RTCCR<RTCSEL> A RTCCR<RTCRUN>'1" RTCCR
<RTCRUN> "1" A RTCCR<RTCSEL>
A INTRTA
10.4.4.2
RTCCR<RTCRUN> "0" RTCCR<RTCRUN> "0" A
" Ab
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

10.5 8 (TCO)
MQ6823 2 8 TQ0O, TAO1,
2 8 1 16
TOXREG | TOXPWM | TOXMOD TOXXCR
16
« ) C ) C ) C )
00 o TOOREG | TOOPWM | TOOMOD
(0x0026) (0x0028) (0x002A) TOO1CR POFFCRO
o1 o TOIREG | ToiPwm | Toimop | (0x002C) <TCOQEN>
(0x0027) | (0x0029) | (0x002B)
10.4 SFR
PWM PWM
00 TCO0 PWMOOB PPGO0B
01 TCO1 PWMO01B PPGO01B
10.5

¢
pX
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VersionU V1.5

NameU MQ6823

S

No.U TDDS01:M6823-CN

Internal bus m
Reading and E..&:mh 1 Reading and Reading and A Reading and
of TOOREG wiriting of writing of writing of
TOOPWM TO1REG TO1PWM
_ TOOMOD _
W o m nNu r_D._ Selector Selector mﬂmﬂﬂ
3l & & g 2o 1} 1 0\ [o 1 1
T F e )
Y 4 Y A4
2 Double buffer _ Double buffer Double buffer _ Double buffer

TCOO0 pin input D|_|V

fegek2M or fsr2t —»
fogek210 or fs/2® —p
fegek/28 —
fegek/28 —»
fegek/24 —»
Run_cwulv

fegeki2 —»

fegek or fs/22 —

S0 S

IoGMmMOoOOoorE ™

TCo1 pin ,:EDIFV

fegek2! or fs/24 —»
feack/210 or far2® —»
fegek/28 —»
Rmn_cma —»>
fogek/2% —»
fegek/2Z —»

foaeki2 —

fegek or fs/22 —

IHTMTmMmoomr ™~

|A TOOREG _ TOOPWM ” _

e T 31
0 1] 10 fo 1}
H|+|wm.3§ {$§ [%lmm_xs.

TO1REG _ TO1PWM T

1ol
{gog_.

—

Timerfevent P
count modes.

D,

Tﬂlﬁvlv INTTCO1

interrupt request

oy

)} > NTTCOO

E-bit PWM mode
126t PWM :.namH_ Counter —\
Overflow h _|_._ Y |

ke |°

A

ount up

interrupt request

TCOORUN
TCAS
TCO1RUN
OUTAND

TOO1CR

Intemal bus

10.10 8
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

10.5.18
105.1.1 00
00 00 TOOMOD TOOREG
TOOPWM
00
TOOREG
(0x0026) 15 14 13 12 11 10 9 8
TOOREG
/ 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
TOOPWM
(0x0028) 7 6 5 4 3 2 1 0
TOOPWM
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
TO0PWM 8 12 PWM A "10.5.3.3 8 PWM " "10.5.3.7 12
PWM
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

00
TOOMOD
7 5 4 3 2 1 0
(0x002A)
TFFO DBEO TCKO EINO TCMO
/ RIW R/W RIW RIW RIW R/IW R/IW RIW
1 0 0 0 0 0 0
0:
TFFO FIFO N
0:
DBEO
1
1/2A 1/2
1/2
SYSCR1 SYSCR1 1
<DV9CK>=0 | <DV9CK>=1
000: fegek/211 fs/24 fs/24
001: fcgek/ 210 fs/23 fs/23
TCKO 010: fcgek/28 fcgek/ 28 -
011: fcgek/28 fegek/ 28 -
100: fegek/ 24 fegek/ 24 -
101: fcgek/ 22 fegek/ 22 -
110: fcgek/2 fcgek/2 -
111: fcgek fcgek fs/22
0:
EINO
1: (TCO00 )
00: |8 /
01: 8 /
TCMO
10: | 8 PWM
11: | 8 PPG
10 fegckA [HZ]A sA [Hz]
20 TOOMOD TOOMOD
30 8 / A TFFO i PWMOOB PPGOOB A
40 EINO 616 A TCKO X
50 TO0ICR<TCAS>6 1 A 00 16 TOOMOD A
09 PWMOOB  PPGOOB A
6U TOOICR<TCAS> 16 A TOOICR<TOIRUN> T001CR<TOORUN>
0q
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

¢

10.5.1.2 01
01 01 TOlIMOD 2 8 TO1REG
TO1PWM
01
TO1REG
(0x0027) 15 14 13 12 11 10 9 8
TO1REG
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
01
TO1PWM
(0x0029) 7 6 5 4 3 2 1 0
TO1PWM
/ R/W R/W RIW RIW R/W R/W R/W R/W
1 1 1 1 1 1 1 1
U T01PWM 8 12 PWM A "10.5.3.3 8 PWM " "10.537 12
PWM
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
01
TO1MOD
(0X002B) 7 6 5 4 3 2 1 0
TFF1 DBE1 TCK1 EIN1 TCM1
/ RIW RIW RIW RIW RIW RIW RIW RIW
1 1 0 0 0 0 0 0
0:
TFF1 FIF1
1
0:
DBE1
1
12A 1/2 1/2
SYSCR1 <DV9CK>=( SYSCR1 <DV9CK>= 1
000: fegek/ 211 fs/24 fs/24
001: fcgek/210 fs/23 fs/23
010: 8 8 -
TCK1 fcgek/2 fcgek/2
011: fcgek/ 28 fcgek/ 28 -
100: fcgek/ 24 fegek/ 24 -
101: fegek/ 22 fegek/ 22 -
110: fcgek/2 fcgek/2 -
111: fcgek fcgek fs/22
0:
EIN1
1: (TCo1 )
TOO1CR <TCAS>="0" TOOLCR <TC/A>="1"
@8 ) (16 )
00: | 8 / 16 /
TCM1
0L |8 / 16 /
10: | 8 PWM 12 PWM
11: | 8 PPG 16 PPG
10 fegckA [HzJA fsA [Hz]
20 T0IMOD T0IMOD
30U 8 / A TFF1 i PWMOIB PPGOIB A
40 EINI 616 A TCK1
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
10.5.1.3 00 01
00 01 POFFCRO 00/01
0
POFFCRO
(OXOF74) 7 6 5 4 3 2 1 0
- TCC1EN - TCOOLEN - - TCA1EN TCAOEN
/ 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:
TCCI1EN TCC1 1
TCOOLEN TCOOTCO1 (1)
0:
TCA1EN TCAl 1
0:
TCAOEN | TCAOs .

00/01
TOO1CR
7 6 5 4 3 2 1 0
(0x002C)
OUTAND TCAS TOLRUN | TOORUN
/ R R R R RIW RIW RIW RIW
0 0 0 0 0 0 0
0: PWMOOB  PPGOOB 00A PWMO01B
PPGO01B 01
OUTAND 00/01
1: PWMO1B PPGO1B 00 01
AND A PWMOOB PPGO00B
00
0: 00 01 (8 )
TCAS 00/01
1: 00 01(16 )
01 0:
TO1RUN
00/01 (16 ) 1:
0:
TOORUN 00 N
10 A TOORUN  TOIRUN 606 A
TOOICR 00 01
20 TOOICR 7 4 606
30 OUTAND 01A PWMOIB  PPGOIB A PWMOOB — PPGOOB
PWMOOB  PPGOOB A X
40 TOIRUN TOORUN 60A OUTAND  TCAS R TCOIRUN TCOORUN 616
6 Ao OUTAND TCAS . TCOIRUN TCOORUN 60d 1A OUTAND
TCAS
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

10.5.14

TCKO

000

001 010 o1 100

101

110

111

Operation mode

fegek/2
or
faf24

fegek/2'°
or fegek/28
fe/23

fegek/2® fegek/24

fegek/22

fegek/2

TCOi

fegek pin input

B-bit timer

0] o} 9] o}

8-bit B-bit event counter

timer

8-bit PWM
modes

8-bit PPG

16-bit timer

o|o|0O

o|o|0
o|o|0
o|o |0

o|o|0O

o|o|Q

o|o|0

16-bit

16-bit event counter -

timer

12-bit PWM
modes

o

=]

Q

16-bit PPG

Q
o|lo|Q

0
20
30
40 =04 1

10.6

A =

7CO01 16

fs
16

( 12

A fs A
Ai=Q

1/2

TCKD

000

001 D10 011 100

101

110

m TCOi

Operation mode

fsf2¢

fsf23 -

fa/22 pin input

B-bit timer

0] -

Bt | g it event counter

- o]

timer

modes | 8-0it PWM

8-bit PPG

16-bit timer

o |C|O

o|C O

o|lC|O

16-bit 16-bit event counter

timer

modes 12-bit PWM

o

16-bit PPG

o
oo |0

107 .
20 T1C01
30 =04 1

¢
pX

10.7
A’ -
16

16

( 12

Ai=Q
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

10.5.2
00 01 POFFCRO<TCODEN> 6 A6
00 o1 A U POFFCRO
<TCOOLEN> "1" 00 01 A
A POFFCRO<TCODEN> "0"A A
A POFFCRO<TCODEN> "1" ( )
POFFCRO<TCODEN> "0"A 00 01
10.5.3
TCOO TCO1I 8 A 16
8 4 . 8 A8 A8 PWM A
8 PPG
16 4 16 A16 A12 PWM
A 16 PPG
105.31 8
8 A A TCO00
A TCO1( TCO0 TCol )
@
TOOMOD<TCMO> 6 006 0A 6 TOOLCR<TCAS> TOOMOD<EINO> 6 0Ad
TCO00 8 TOOMOD<TCKO> TOOREG
8
TOOMOD<DBEOQO> "1"
TOO1CR<TOORUN> "1" ATOOMOD
A
()
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5

()

¢
pX

TOO1CR<TOORUN> "1'A 8 .
TOOREG A INTTCO00 A "0x00" A
X A TOO1CR<TOORUN> "0"A
60x006

TOOMOD<DBEO> TOOREG . /
A TOOMOD<DBEO> 6 1 40"

p

TOOREG
TOOREG _ TOOREG
TOOREG AINTTCO0
TOOREG

-
¢

b

TOOREG
TOOREG

¢

TOOREG TOOREG

b

TOOREG
A

¢

TOOREG TOOREG

( 10.11)

b

A

¢

TOOREG
TOOREG

TOOMOD<DBEO> A TOOREG
TOOREG
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No.U TDDS01:M6823-CN

NameU MQ6823 VersionU V1.5

TOD1CR<TOORUM=

TOOMOD=DBED=

Source clock

Counter

Write to TDOREG

TODREG

INTTCDO interrupt request {— Reflected by writing to TODOREG H 1

TOD1CR<TOORUMN=

TOOMOD=DBED=

Source clock

Counter

Writz to TOOREG

Double buffer

TOOREG

INTTCOD interrupt request

¢ Timer start * Timer stop

Match detection Maich defection

g I

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

* Timer start

M

A Counter clear A Counter ¢lear A
H Write m H Write n
! o
! Y
4 m ‘,Ii n
i
W m Match detection ¢ Match detection (I)K n  Maich defection ¢
' Reflected at the same time ¥) ¥ Reflectedby W)

as data is written into TODOREG ]
while the timer is stopped ”

|'| an interrupt |'|

10.11

TOOMOD<DBED=

Source clock | | | | | | | | |

Counter n-5 }( n-4 }{ n-3 0 }( 1 }{ 2
& Counter clear
Write to TDOREG Write n-2
TOOREG n Match detection n-2
-
INTTCOO interrupt request |
10.12 TOOREG
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

Source clock [Hz] Resolution Maximum time setting
TOOMOD NORMAL1/2 or IDLE1/2 mode )
<TCKO> G CR1<DVICK> | SYSCRI<DVICK> SSL"EE:!",I””?I;);E fegek=8MHz | fs=32768KHz | fegck=8MHz | fs=32.768KHz
g —pe
000 fegek/2 ! fsf24 fs/2* 256us 488 2us 65.2ms 124 5ms
001 fogek/210 faf2? fsl23 128us 244 1us 32.6ms 62.3ms
010 fegeki2® fegeki2® 32us 8.2ms
on fegeki2® fegeki2® Bus 2.0ms
100 fegek/2* fegek/24 2us 510us
101 fcgek/2? fcgeks2? 500ns 127.5us
110 fegeki2 fegek/2 250ns 63.8us
1 fcgek fegek fa/2? 125ns 122 1us 31 9us 31.1ms
10.8 8
10532 8
8 A TCOO TCO1 TCO00
A TCO1( TCOO TCOl )
@
TOOREG 8 _ TOOMOD<TCMO> 6 0A 6
TOO1CR<TCAS>" o6 TOOMOD<EINO> " A6 TCO00 8
TOOMOD<TCKO> TOOREG 8
TOOMOD<DBEO> "1"
TOO1CR<TOORUN> "1" ATOOMOD
A
(b)
TOO1CR<TOORUN> "1"A 8 TCO00
TOOREG A INTTCOO A "0x00"
A i A TOO1CR<TOORUN> "0"A
60x006
fcgck [Hz]( 1/2 1/2 YA fs/22[HZ]( 1/2 1
)
(©)
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No.U TDDS01:M6823-CN

NameU MQ6823 VersionU V1.5

TOD1CR=TOORUN=

TCOO pin input

Counter

Write to TDOREG

TDOREG

INTTCOD interrupt request

10533 8

8

TCOO

@

PWM

¢
pX

010. 5c)3. 1 6

.} Timer start ¢T|mer stop

H i .\m ) 1 I
0 Y2038 4 ¥ kmajiol o1 f2xar ) (o {1)k2%0
" A Counter clear " A Counter clear
" Wirite m " Write: n
Match detection Meaich desaction

\m I
! y 1 iﬂ

- Reflacted by writing to TDOREG H |

Reflected by writing to TOOREG

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

10.13
PWM
PWM A 7 2xn
A PWM 8
A TCO1( TCOO TCO1 )
TOOMOD<TCMO> " 1 06 TOOICR<TCAS>" A6  TCO0 8
A TOOMOD<EINO> "0"A TOOMOD<TCKO>
A TOOMOD<EINO> " 1 6 PWM TOOPWM
TOOMOD<DBEO> "1"
TOO1CR<TOORUN> "1" PWM ATOOMOD
A
PWM A TOOPWM
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
00
TOOPWM
(0x0028) 7 6 5 4 3 2 1 0
PWMDUTY PWMAD
/ R/IW R/W R/W R/IW R/W R/W R/W R/W
1 1 1 1 1 1 1 1
01
TO1PWM
(0x0029) 7 6 5 4 3 2 1 0
PWMDUTY PWMAD
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
7 PWMDUTY (128 ) (
)
PWMAD _ PWMAD "1" A1l
2xn (n=1A2A3 é ). A 2xn PWMDUTY+1
PWMAD 6 A6
TOOMOD<TFFO>  PWMO0O0B . TOOMOD<TFF0> "0" APWMOOB
TOOMOD<TFFO> "1" A PWMO0OB
) PWMOOB A PWMO00B
TOOMOD<TFF0> X 10.9 PWMO00B
Additional Additional Additional
Timer start pulse(PWMAD) pulse(PWMAD) pulse(PWMAD)

.

(Duty pulse (Duty pulse

width) width)
PWMDUTY PWMDUTY | . . . , . . , .
i —i ) i i i ; i i ‘/ i
PWMO pin output | ‘
(TFFO="1") | i | | i | i ‘_/ ' i
; ) s ) i s
i 1 i 1 H i i
PWMO pin output I]‘/ | | | " I
(TFF0="0") > - i | : :
{ 128counts | 128counts | | | ! |
i (cycle width) i (eycle width) i i i '
INTTCOO interrupt | H ! “ 5 |L
request f i . f : H |
: Cycle 1 i Cycle 2 i Cycle 3 i Cycle 4 i Cycle 5 : Cycle B i
10.14 PWMOOB
Page 159/ 320
A A A

¢
pX
N -
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
WD pin output lavel
TOOPYWM
TFFO Before the start <PWMDUTY > Operation
of oparation matched Crwerflow stopped
(initial state) (after the addi- (initial state)
tional pulse)
o L H L L
1 H l H H
10.9 PWMO0OB
TO0O1CR<OUTAND> 6 1 APWMOOB TCOO TCO1 (AND)
A
(b)
TO01CR<TOORUN> "1"A ) 7
TOOPWM<PWMDUTY> APWMO00B . TOOMOD<TFF0>
"0"A PWMO0OB . TOOMOD<TFFO0> "1"A PWMO0OOB
TOOPWM<PWMAD> "1"A1 2xn (n=1A
2A3¢é). A PWMOOB TOOPWM<PWMDUTY>% .
TOOMOD<TFF0> "0"A TOOPWM<PWMDUTY> 1
TOOMOD<TFFO0> "1"A TOOPWM<PWMDUTY>
1 . A 8
TOOPWM<PWMAD> "0" A .
A , 128 A "0x00"A
PWMOOB . TOOMOD<TFF0> "0"APWMO00B
TOOMOD<TFFO0> "1"A PWMOOB . 2xn
A INTTCO0 ( 2xn1 )
A TOO1CR<TOORUN> "0"A "0x00"
PWMOOB TOOMOD<TFFO0>
A fegek [Hz] ( 1/2 1/2 YA fs/22[Hz](
1/2 1 )
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
¢ Timer start Timer stop .}
TOO1CR=TOORUM:=
TOOMOD=TFFO= i

Source clock I_J_II_H | .TI_l_—ll_ﬂI_I___I_II__I_II__I_II__J_II__J_II__J_II_I__II_I.—II_I..—II_I_'

Crverfiow Overflow Overflow
1”'8 128 128
H H \'L '.‘]- '_
; 5 Cnumer 5 Counter Cnunter Counter
; ) i clear i clear clear clear
Write to TOOPWM (| write m ! | wite r i || write <
Drouble buffer :{ m ; J;‘r r i }:s
X 1 ] -y
TOOPWM | : - ) 4 o Y
=PWMAD i [ i /| Reflectad by an . ] Reflected by an
' [ ' ; |r'|ter11..|pt request v intem.lpt request
! : ]
“PUNDUTY> hm fm deecton TI'-'ﬂthds.'.adm r ir.um o] | lm dcecions
PWMD pin output T . [ | _"'_|"_ I
Becomes the level selected at ! T Mdrtlmal pulse; Returns to the
TFFD whlle:he fimer i is stopped I,r*-.l Mo |r1ter1'|.|pt request : . r*iw.l No interrupt request i I;\.';I:iglected
INTTCOO interrupt : ; L J,|s generated [ Intermupt request | :J|u generated | “
et <~ o — e
(:[Juty pulse) {{IZ!ILrt';.I pulsejn FDuty pulse] (Duty pulse) i
E < 128 counts };{ 128 counts }'_;{ 128 counts "'T{ 128 counts '
{Cycle 1) {Cycle 2) {Cycle 3) (Cycle 4)
When the double buffer is enabled (TOOMOD<DBED=>="1")
10.15 8 PWM
(©)
TOOMOD<DBEO> TOOPWM . /
A TOOMOD<DBEO> 6 1 40"
1.
TOOPWM A
A TOOPWM . TOOPWM
2xn AINTTCO0 A
TOOPWM
TOOPWM A ( A
TOOPWM ( ) TOOPWM
A TOOPWM
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¢

2.
TOOPWM
TOOPWM
TOOPWM
TOOPWM
TOOMOD<DBEOQ=

TOOPWM
APWMOOB
APWMOOB
TOOPWMA PWMOOB
A
TOOPWM

¢

TOOPWM
( 10.15)

Source clock

Counter n-5 X n-4 X n-3 X n-2 X n-1 X n
Write to TOOPWM Write n-2
TOOPWM -
<PWMDUTY> n Match detection 3 n-2
PWMO pin output |
10.16 TOOPWM
- . T-bil yele
Source clock [Hz) Resalution (o « 2)
2D
'f';'.jr_;l__ NORMAL1Z o IDLE1Z mdde
Rl SLOW2 o . , - 7 - =12 TE "
SYSCRI<OVICKs | SYSCRI=OVECKs e legeh=-80H: fe=32.T50KHE | Togek=8MHz z=32 THAKHz
=" ="
. 32.Hms i S
-aqehrail A = [3 ]
] fegek2 FaiZ FuiZ 256 5 2us (55 Em] (1G]
15 Ame 31 Bmis
=10 1 i Jlue= 244 1us .
o fgoki2 faiZ far2 126 Aty [%2.0mes) {62 Smns)
. . - 3 . 4. T
(L} fegekiX fepoki s & 2ma)
o . . 1.0ms=
o cogcki fegeki fus [2.0ms)
. i . 2560
0 begeh? fegehi2’ - e 51 2us)
101 Reayrhi? Perki? 50ines s
e E i {1280
ERITE
] e ki Tosgcker - 1
110 cguhid ciuhid 2501 (Gidus
1hu=s 1% Gms
fe IBpes, 1z 5 .
i1 fegek fegek furd fean Lu [32us) {31 3ms)
10.10 8 PWM
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10534 8 PPG
8 PPG TOOREG TOOPWM
TOO1CR<OUTAND> TCo1 TCOO TCO1 (AND)
A A
TC00 A TCO1( TCOO TCOl )
(@
TOOMOD<TCMO> " 116 TO01ICR<TCAS>" A6  TCOO 8
PPG . A TOOMOD<EINO> "0"A
TOOMOD<TCKO> ) A TOOMOD<EINO> " 16
TOOPWM A TOOREG

TOOMOD<DBEO> "1"

TO01CR<TOORUN> "1" PPG X A TOOMOD
A
Timeistart Timer stop
(Duty pulse) (Duty pulse) ¢
TOOPWM, 1 TOOPWM ! ! !
> ! ! ! !

PPGO pin output
(TFFO="0")

PPGO pin output

—
. I | | |

(TFF0="1") . . ! !
3, | |
TOOREG | TOOREG | | i
(1cycle) ! (1 cycle) | | |
10.17 PPGOOB
TOOMOD<TFFO0> PPGO0OB . TOOMOD<TFEO> "0" A PPGOOB
TOOMOD<TFFO> "1" APPGOOB
PPG0O0OB A PPGOOB
TOOMOD<TFFO0> i 10.11 PPG00OB
TO01CR<OUTAND> 6 1 APPGOOB TCOO TCO1 (AND)
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PPGO pin output level
TFEO Before the .start TOOPWM TOOREG Operation
of operation iched tched stopped
(initial state) matene matche (initial state)
a L H L L
1 H L H H

10.11 PPGO0OB

(b)
TOO1CR<TOORUN> "1"A .
TOOPWM A PPGOOB _ TOOMOD<TFFO0> "0"A PPGOOB
TOOMOD<TFF0> "1"A PPGOOB
A ) TOOREG A PPGOOB
TOOMOD<TFF0> "0"A PPGOOB X
TOOMOD<TFF0> "1"A PPG0OOB . INTTCOO
A TOO1CR<TOORUN> "0"A "0x00"
PPGOOB TOOMOD<TFFO>
A fcgek [Hz)( 1/2 1/2 YA fs/22[HzZ](
1/2 1 )
©
TOOMOD<DBEO> TOOPWM TOOREG . /
A TOOMOD<DBEO> 6 1 40"
1.
TOOPWM(TOOREG) A
A TOOPWM(TOOREG) . TOOPWM(TOOREG)
INTTCOO A
TOOPWM(TOOREG)
TOOPWM(TOOREG) A ( YA
TOOPWM(TOOREG) ( ).
TOOPWM(TOOREG) A
TOOPWM(TOOREG)
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TOD1CR<TDORUN=

TOOMOD<TFFO=

Source clock

Counter

Write to TOOPWM

Double buffer

TOOPWM

Write to TOOREG

Double buffer

TOOREG

PPGO pin output

INTTCOO interrupt
request

¢
pX

p

TOOPWM(TOOREG)
TOOPWM(TOOREG)

TOOPWM(TOOREG) A PPGO0OB
A

¢

TOOPWM(TOOPPG)
TOOPWM(TOOPPG) X A PPGOOB
( 10.18) A

¢

TOOPWM(TOOPPG)
TOOPWM(TOOPPG)

¥ Timer start Timer stop ¢

[S—

LA UL ULA U U U U UL LU
DOHOZH0RETH00H0DH0WODH0 e

Counter ' Counter’ : Counter : Counter

~ : i chear | clear | clear i clear
[|write m { ﬂwmer | ﬂWl‘i‘tet | ;

A m :mmuaaﬁn::ir — CoMizh deectony s Meich detecsion;

| write p ”Writes [| write wi

G e § e

ip | Makh delecenCy Meich deeion0) baich dilectionCY w
¥ v ¥ v
A | . | l | |
' ! ! ! : | ! Retums to the
‘— Becomes the level selected at | i ¢ : b i level selected
TFFO while the timer is stopped [ “ H i H ] at TFFO
{Duty pulse) {Duty pulse) {Duty pulse) {Duty pulse) |
' : 8 ' s w !
{1 cycle) (1 cycle) {1 cycle) (1 cycle)
When the double buffer is enabled (TOOMOD<=DBED=="17)
10.18 8 PPG
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TOOMOD<=DBED=
Source clock o 1 7 I L
Counter n5 X n4 J n3 X n2 X a1 f on
o
ITDDDDF;EE] n Match detection % n-2

PPGO pin output

10.19 TOOPWM(TOOREG)

10.5.35 16
16 A TCO0O TCO1 16 A
@
TOO1CR<TCAS>" 16 TCOO TCO1 16 ) 16 A
TCO00 A TCO1
TOLMOD<TCM1> 6 0 0®0A 6 TOLMOD<EIN1> 6 0 6 16
TO1MOD<TCK1>
TOOREG TO1REG 16 _ TOOREG 8
ATO1IREG 8 . A TOOREG TO1REG 16
T01+00REG TO1REG A
TO1+00REG TOOREG . TOIREG X 8
A 8 8
TO1IMOD<DBE1> "1"
TO01CR<TO1RUN> "1" 16 ) ATO1MOD
) A (  TOO1CR<TOORUN> <TO1RUN>
606 ).
(b)
TOO1CR<TO1RUN> "1'A 16 .
TOO+01REG A INTTCO1 A 60x00006
A . A TOO1CR<TO1RUN> "0"A
"0x0000"
()
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¢

TO1IMOD<DBE1> TO01+00REG /
A TO1IMOD<DBE1> 6 1 40"
1.
TOOREG TO1REG A
A TO1+00REG . TO1+00REG
X INTTCO1 A
TO1+00REG
TOOREG TOl1REG A
TO1+00REG
2.
TOOREG TO1REG A
TO1+00REG
TO1+00REG A A
A .
TO1+00REG A TO1+00REG
A
A
TOOREG TO1REG A
TO1+00REG TO1MOD<DBE1> A TO1+00REG
TO1+00REG
Source clock [Hz] Resolution Maximum time setting
TO1MOD NORMAL1/2 or IDLE1/2 mode .
TCKT> P R1<DVICKs | SYSCRIDVOCK SSLEEE”ESJE fegck=8MHz | fs=32.768KHz | fegck=BMHz | fs=32.768KHz
g g
000 fegekr2 ™ fs24 faf2t 256us 488 2us 16.8s 3I2s
001 fogek/210 fa/2® fs/23 128us 244 1us 8.4s 16s
010 fegek/2® fogck/28 - 32us 2.1s
o1 fegcki2® fegck/2® - Bus 524 3ms
100 fegeki2* fegck/2* - 2us 131.1ms
101 fegeki2? fegck/2? - 500ns 328ms
110 fegek/2 fecgek/2 - 250ns 16.4ms
111 fegek fegek far22 125ns 122 1us 8.2ms 8s
10.12 16
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TODACR=TO1RUN=

TOIMOD<DBE1=>

4- Timer start ¢ Timer stop

Source clock

Counter

Write to TDOREG

0 1 K2 X3 e )0 Namap(o)( 1 N 2

Write to TD1REG

TO1+MOREG

INTTCO1 interrupt

¢ A Counter cler-;r A Counter clear
H Write m H Write r
[| write [| write s
; Match detection : Match detection
i 3 |CE:
A +_, +J
- Refiected by writing to TOIREG || T I

reguest

TOD1CR=TD1RUN=>

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

¢ Timer start

TOIMOD<=DBE1>

Source clock

Counter

3 km )
63 EREN D0 €D $Y ED O €N

A Counter clear - A Counter clear A
Write to TODREG [| wite m | wite r
Write to TO1REG | write & [| wite s
Double buffer }.{km :,{ El
i i
TO1+00REG ) km Match detection | W detecion D) ST Match detection
! Reflected simultaneously by + ! v | Reflected by LA
A writing to TO1REG while the timer 1~ A i an interrupt
INTTCOA interrupt - is stopped ﬂ \ ﬂ P ﬂ
request - Refiected by writing to TOTREG
When the double buffer is enabled (TO1MOD<DBE1>="1")
10.20 16
10536 16
16 A TCO0 TCOO0 TCO1
16 A .
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TOD1CR<TO1RUMN=>

TCO0 pin input

Counter

Write to TODREG

Write to TO1REG

TO1+00REG

INTTCOD interrupt
request

TOO1CR=TO1RUMN=

TCOO pin input

Counter

Write to TODREG

Write to TO1REG

Double buffer

TO1+00REG

INTTCOD interrupt
request

¢ Tirmer start

.L'I'lmer stop

A Counter A Counter  Counter
|'| \Wiite m clear |'| Write = clear clear
” Write k ” Write r
Match detection i Match detection
:l:km .‘ s
v

:IL‘_D

” A

’t— Reflected by writing to TO1REG

" Reflected by writing to TO1REG

When the double buffer is disabled (TO1MOD<DBE 1>="07)

¢ Timer start

JEgani

b Counter hCounter

" Write m clear I clear

I. Write k | Write r

!

El:kl"ﬂ :!: rs E

: Match detection i Match detsclion Maich detection

;l:km ¢ - PH 7

A 12 5 ¥ Reflected by ¥

"~ Reflected by writing to TOTREG | t\ [| anintemuet

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

10.21 16

@
TOO1CR<TCAS>" R0 TCOO TCO1 16
TCO00 A TCO1
TOIMOD<TCM1> 6 0 0®0A 6 TOLMOD<EIN1> 6 0 6
TOOREG TO1REG 16
ATOLREG 8 A TOOREG TOlREG
TO1+00REG TO1REG A
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TO1+00REG ) TOOREG . TO1REG X 8
A 8 8

TO1MOD<DBE1> "1"

TO01CR<TO1RUN> "1" 16 ) ATO1MOD
) A ( TOO1CR<TOORUN> <TO1RUN>
606 ).
(b)
TOO1CR<TO1RUN> "1'"A 16 TOO
TOO+01REG A INTTCO1 A
60x00004& . A TOO1CR<TO1RUN> "0"A
"0x0000"
fegek [Hz)( 1/2 1/2 YA fs/22[HZ]( 1/2 1
)
(©)
010. 5()3. 5 o)
10.5.3.7 12 PWM
12  PWM A TCO0O TCO1 8 A 8
4 A PWM 12 1/16
@
TOOICR<TCAS>" A0 TCOO TCO1 16 . 16 A
TCO00 A TCO1
TOLIMOD<TCM1> 6106 12 PWM A
TOIMOD<EIN1> 6 0 6 TO1IMOD<TCK1> A
TOLMOD<EIN1> 6 1 6
TO1IMOD<DBE1> "1"
TO01CR<TO1RUN> "1" ) ATOLMOD )
A (  TOO1CR<TOORUN> <TO1RUN> 6 0 6
)
TOOPWM  TO1PWM 12 ) TO1PWM
11 8 A TOOPWM 7 0
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¢

A TOOPWM TO1PWM 12 TO1+00PWM
TO1PWM A T01+00PWM
TOOPWM . TO1IPWM A
00
TOOPWM
(0x0028) 7 6 5 4 3 2 1 0
PWMDUTYL PWMAD3 | PWMAD2 | PWMAD1 | PWMADO
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
01
TO1PWM
(0x0029) 7 6 5 4 3 2 1 0
PWMDUTYH
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
12  PWM TO1PWM 7 4 A

pX

"OI:

PWMDUTYH PWMDUTYL 4

)

(256

A PWMDUTYH PWMDUTYL

PWMDUTY

8
PWMAD3  PWMADO X 6 1A6
. 10.13 PWMAD3
PWMADO (PWMADO 1 . PWMAD1 2 é A
16 16 . 10.21
Cycles in which additional pulses are inserted among
cycles 1to 16
PWMADO="1" 9
PWMAD1="1" 513
PWMADZ2="1" 37,1115
PWMAD3="1" 2,4,6,8,10,12, 14, 16
10.13
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¢

Additicnal

Timer start pulse

PWM1 pin output | |

(TFF1="17) —'—I_—L_L_L,_JL
]
[

plipliphy

PWM1 pin output

(TFF1="0r) _EJ_

INTTCDO interrum=

Additional
pulse

Timer stop

v

O

request ! —
INTTCD1 interrupt |
reque-St : 1 1 1 1 i 1 1 1 1 1 1 1 1 i i 1
1 T : 1 1 T : : 1
Cycle 1 2 3 4 5 6 7 8 9 m N 12 13 14 15 16 17
When PWMAD1="1"
Additional Additional Additional Additional Additional
Timer start pulse pulse pulse pulse pulse Timer stop

_ v

PWM1 pinoutputi I

(TEF1="17) —-—|_—I_—|

| i
PWM1 pin output I '| | ] | t
(TFF1="07) _._r | J

INTTCOO interrupt ' [ | | { |
request

'
1
H
H
i
i

1
'
H
1
i

1

|

INTTCO1 interrupt

request

1

10
When PWMADO = *1" and PWMADZ = “1°

Cycle 1 2 3 4 5 6 [ i 9

10.22
TO1MOD<TFF1> PWMO01B TO1IMOD<TFF1> "0" APWMO01B
TOIMOD<TFF1> "1" A PWMO1B
) PWMO01B A PWMO01B
TO1MOD<TFF1> 10.14 PWMO01B
PWM1pin output level
TFF1 Before the start PW'\':DhU-dW Operation
of operation ﬂmaﬂ: edd' Overflow stopped
(initial state) (::i;rﬂ :u;e)" (initial state)
0 L H L L
1 H L H H
10.14 PWMO1B
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NameU MQ6823

(b)
TOO01CR<TOORUN> "1"A ) 8
PWMDUTY APWMO01B TO1LMOD<TFF1> "0"A
PWMO01B TO1MOD<TFF1> "1"A PWMO1B
PWMAD3 PWMADO "1"A 1
. A PWMO01B PWMDUTY+1
TOOMOD<TFFO> "0"A PWMDUTY
TOOMOD<TFFO0O> "1"A PWMDUTY
A 16 12
PWMAD3 PWMADO "0" A
A 256 A 60xA00
PWMO0O1B N TO1IMOD<TFF1> "0"APWMO01B
. TO1MOD<TFF1> "1"A PWMO1B X
INTTCO0 ( INTTCO0 ) 16xn (n=1, 2,
3..) INTTCO1
A TOO1CR<TOORUN> "0"A "0x00"
PWMO01B TO1IMOD<TFF1>
A TcCoo ) fcgek/2[Hz]( 1/2
1/2 YA fs/24[Hz]( 1/2 1 ).
Addilional
Timer start puise
(1 source clock)
L)
{Douly pulse [Douty pulse
width) wadth)
PWMDUTY PWMDUTY
P pin output | | |
(TFFQO="1%) |
L
P pin outpud | | |
(TFFO="0) - - ) >
256 counts 256 counts |
[eyche width) {eyche width)
10.23 PWMO01B
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©
TOLMOD<DBE1> TO1+00PWM . /
A TO1IMOD<DBE1> 6 1 40"
* Timer start
TOICR<TO1RUN=>
TOIMOD=TFF1=

Source clock J U |_ U

Huduuiyuuirrdipuiudodduu

Overflow Overflow Overﬁl:rw
1 eaE 256 256 1
i Counter i Counter i Caounter "1 Counter
! E clear E clear ! E clear I clear
Write to TOOPWM ﬂwmem{uum} : : ' ' || Write s (0011)
Write to TO1PWM [writek | witer
Double buffer km (0001} }(m (0011)
: | iy
PWMAD3 to 0 if ooo1 i i 2. | ploot
i : : - : ¥
PWMDUTY ¥ km O Meatch deectort tpMach deiscion! Meich detection] Metch detzchiony | rs e
_ A 2R S 2 T '
PWM1 pin output e I_
T ; ® Ungstonal e 1 : :
Becomes the level selected at ! i ’ i
INTTCOO interrupt request TFF1 while the timer is stopped | Intemrupt request | Interrupt request llnterrupt request || Interrupt request
H H L{} L H I H
INTTCO1 interrupt request g . | | i
i 1 u \ i i
“Tm > T e T NN
{Du‘h,' pulse) [Duty pulse) (Duty pulse) {Dury pulse) EDLI‘W pulse)
: 256 counts: : 256 counts (> 256 counts t I 256 counts !
(Cydle 1) (Cycle 2) (Cycle 9) (Cycle 16) (Cycle 17)
When the double buffer iz enabled (TO1MOD<=DBE1=="17)
10.24 12 PWM
1.
TOOPWM  TO1PWM A
A T01+00PWM _ TO1+00PWM
16 x n INTTCO1 A
TO1+00PWM
T01+00PWM(TOOREG) A (
YA TO1+00PWM ( ).
TOOPWM  TO1PWM A
T0O1+00PWM

¢
pX
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

2.
TOOPWM  TO1PWM A
TO1+00PWM
TO1+00PWM A PWMO1B
TO1+00PWM
A TO1+00PWM APWMO01B
TO01+00PWM
APWMO01B
A
TOOPWM  TO1PWM A
TO1+00PWM
~ ~ B-bil cycla
Sourcs cleek Hz] Ressbsten pericd  15]
T';l:':r HESRMAL 172 or IDLE 2 maoda
e EVErR<DVECK= | SYSOR1-DWCKs .‘.IT ::;II:I ::r:;r fegeh=2MHz fa=33 TEEKHZ gk =2RH: Tam33 TEEKHZ
- i
15 - 5 S 125mE
non Fegek2 tuz! arz! it 168 2us (1042 Ema) (2000}
oo Tegekz'd taiz? farz? 178 244 lug |-::§_: ?\:1] I‘I";ul':ln:l:
o fegekiz® teqearz® S .1:1_:..:.
(1] fegoki?® tegear?? g |'1.-.‘;."I:=I:;:sx|
10 togcki2 fogck2 - 2500 ”F:::sl
m fosck fogek farz? 1250 122.1us I:f;_‘ﬂ -_I.IJ:-.I::.
10.15 12 PWM
10.5.3.8 16 PPG
16 PPG A TCO0 TCO1 . 16
16 TO1+OOREG TO01+00PWM 16 PPG
(TCO02 TCO3 )
@
TOO1CR<TCAS>"1"A TC00 TCO1 16 A
TCO0O A TCO1
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TO1IMOD<TCM1> "11" 16  PPG A
TOIMOD<EIN1> 6 0 6  TO1MOD<TCK1> A TO1MOD
<EINO> "1"

TO1MOD<DBE1> "1"

TOIREG TOOREG 16 TO1PWM
TOOPWM 16 . A TOIREG TOOREG
16 TO1+OOREG U TO1PWM TOOPWM 16
TO1+00PWM . TO1PWM A
TO1+00REG  T01+00PWM . TOIPWM A
TOOREG TO1REG TOOPMW TOIPWM A
TOIMOD<TFF1>  PPGO01B TOLMOD<TFF1> "0" A PPG01B
TOIMOD<TFF1> "1" APPGO01B
PPGO1B A PPGO01B
TO1MOD<TFF1> 10.16 PWMO01B
PPG1 pin output level
TEF1 Before the start T01+00PWM T01+00REG Operation
of operation matched matched stopped
(initial state) (initial state)
0 L H L L
1 H L H H
10.16 PPG01B
(b)
TOO1CR<TOORUN> "1"A X
TO1+00PWM APPGO1B TO1MOD<TFF1> "0"APPGO01B
. TO1IMOD<TFF1> "1"A PPG01B
INTTCO00
A . TO1+00REG A PPGO1B
TOLMOD<TFF1> 6 CAGPPGO01B X
TO1MOD<TFF1> "1"A PPGO1B INTTCO1
A 60x00006
A TOO1CR<TOORUN> "0"A "0x0000"
PPG01B TO1LMOD<TFF1>
A TCo0 ) fcgek/2[Hz]( 1/2
1/2 YA fs/24[Hz]( 1/2 1 ).
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(©)

TO1IMOD<DBE1> TO01+00PWM TO1+00REG

TOOICR=TO1RUN=

A

¥ Timer start

TO1MOD<DBE1>

61 60"

Timer stop *.

[—

TOIMOD<TFF1=

Source clock

JUULE

JLUUUJLUJLUUUJLUJLUUUJLUJL

foafit h B
Counter RO DC- e
i ¢ Counter i Counter Counter I Cou nter
. i i clear | clear clear | clear
Write to TOOREG || write b ; | wite d P || wiites P
Write to TOREG | white a : [| write ¢ [| wite e :
Double buffer { ab I }{cd I }!{ef !
! . T T ] ! T '
L Ly e " :
TO1+00REG ) ab Match detection Cled  Match detection O Maich detecton (fef  Maich detection @ |
! ™ 1 T ! T
i . H i i 1
Wite to TOOPWM [| write [ write m | | write r P
- T | S _
Write to TO1PWM wite g | [ write i [| write q
Double buffer f'f gh ).“km | \;l,(qr ! E
. , 3 : i
! | ) } }
TO1+00PWM Yah | (oMaichdeecionf km  ©Maich defeciond (o Maich lmﬁri)\yqr © Match defecion |
PPG1 pin output A i
INTTCOO interrupt ’ f ' I f I I
request T ! : i !
] ‘— Becomes the level selected at ! ; : : Eﬁﬁ?ﬁéﬁf{.}f
INTTCOO interrupt TFF1 while the timer is stopped [ i ﬂ ! i ] at TFF1
request — —— —— -—
i gh o Okmo T P okm T i qr
(Duty pulse) (Dwuty pulse) (Duty pulse) (Dwuty pulse)
ab cd cd ef
[Cycle 1) {Cycle 1) (Cycle 1) [Cyele 1)
When the double buffer is enabled (TO1MOD<DBE1=="1")
10.25 16 PPG
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
1.
A TOOREG TO1REG TOOPWM TO1PWM
A A
TO1+00PWM  TO1+00REG TO1+00PWM  TO1+00REG
TO1+00REG INTTCO1 A
TO1+00PWM  TO1+00REG
A TOOREG TO1REG TOOPWM TO1PWM
A TO1+00PWM
TOO+01REG
2.
A TOOREG TO1REG TOOPWM TO1PWM
A TO1+00PWM  TO1+00REG
TO1+00PWM  TO1+00REG A PPGO1B
T01+00PWM
TO1+00REG A TO1+00PWM
TO1+00REG APPGO1B
A
A TOOREG TO1REG TOOPWM TO1PWM
A TO1+00PWM
TOO+01REG
TOOMOD<DBE1> A TO1+00PWM  TO01+00REG
TO1+00REG

¢
pX
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

10.610 / (TCC)
MQ6823 1 10 / TCC1
/ Cl TCCA / / / U PPG
(PPGCL PPGQ2) i (EMG1) PPG
TCXCR1 TCXCR2 TCXCR3
« ) « ) «C )
o1 TCICR1 TCICR2 TCICR3
(0XOF9C) (0XOF9D) (OXOF9E)
TCxDRA | TCxDRB | TCxDRC | TCxDRD | TCxDRE | TCxCAPA | TCxCAPB
« ) « ) ) « ) « ) « ) « )
TC1DRAH | TC1DRBH | TC1IDRCH | TC1DRDH | TC1DREH | TC1CAPAH| TC1iCAPBH
(0XOFAO) | (0xOFA2) | (OxOFA4) | (OxOFAB) | (0xOFA8) [ (OxOFAA) (0OXOFAC) POEFCRO
c1
TCIDRAL | TCI1DRBL | TCIDRCL | TC1DRDL | TC1DREL | TcicAapAL| TcicapsL | <TCCILEN>
(0XOF9F) | (0xOFA1) | (0xOFA3) | (0xOFA5) | (OxOFA7) | (OxOFA9) (OXOFAB)
10.17 SFR
PPG PPG EMG
c1 TCC1IN PPGC11B PPGC12B EMG1B
10.18
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

csIDIS
TCOCR3 |—> OUTPG

TCCST A
L ener
fegek —»{A CSTCl st™M| |cNTBF
fcgck/2 —»B Yy Y
fogck/2?—»{C Y 10-bit up counter |—> INTTCCOT interrupt request
fogok/2® —»|D ~
S Start/
ATCcek cleer
PPGC2INI
PPGC1INI TGRAM
<
TCOCR1 ‘ TCOCAPA | | TCOCAPB ‘
NCRSEL TRGSEL -
Y \ ‘
. Noise Edge Capture
TCCO pin [_——
P canceller detection confrol
CSIDIS j T) INTTCCOP interrupt request
NS
—>D PPGCO1B pin
Comparator > PPG output control PPGCO2E b
—[] pin
A
‘ Compare || Compars || Compare | [ Gompare | [ Compare ‘ TCCOUT PPGC1INI/
register A register B register C register D register E PPGC2INI
‘ Transfer control

[ Tcopra |[ Tcopre || Teobre |

[ Tcopro || TeopRe |

EMGF 4—‘
Emergency stop
EMGOB pin [] Emergencyoutput L 35 |INTEMGO interrupt request
stop control
emcie A A EMGR PPGC20E
CSTC (—‘ l—) PPGC10E
TCOCR2
TCCOoUT
10.26 10
10.6.1 10
10.6.1.1 Ci
C1 (POFFCRQ) (TCLCR1 TCLCR2
TCLCR3), 10 1 (TC].DRA)A 1 (TC].DRB)B\
(TCLDRCA 2 (TCIDRD) A 2 (TCLDRE)

(TCLCAPA TCLCAPB)

¢
pX
¢

Page 180/ 320
A A

A>(




iMQ Technology Inc.

No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

0
POFFCRO
7 6 5 4 3 2 1 0
(Ox0F74)
- TCCI1EN - TCOO1EN - TCALEN | TCAOEN
/ R/W R/W R/W R/W R R R/W R/W
0 0 0 0 0 0 0
0:
TCC1EN TCC1 1:
0:
TCOO1EN TCO00,TCO1 1:
0:
TCAI1EN TCA1 1:
0:
TCAOEN TCAO 1
/ Cl d TCICR1
TCICR1
(OXOF9C) 7 6 5 4 3 2 1 0
TRGAM TRGSEL | PPGC2INI| PPGCL1INI NCRSEL TCCCK
/ R/W R/W R/IW R/IW R/W R/W R/W R/W
0 0 0 0 0 0 0 0
TRGAM 0:
1: ( TCLCR2<PPGC20E PPFC10E
>
TRGSEL 0: )
1 )
PPGC2INI PPG2 0: ( )
1 ( )
PPGCL1INI PPG1 0: ( )
1 ( )
NCRSEL Tca A 00: 16/fcgek(s]
( flipflop ) 01: 8/fcgck[s]
10: 4/fcgck]s]
11: ()
TCcCcCcK 00: fcgek [Hz]
01: fcgck/2 [Hz]
10: fcgck/22 [Hz]
11: fcgek/23 [Hz]
A 1/fcgek
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NameU MQ6823

VersionU V1.5

/ Cl 28 TCICR2
(‘(I)')%Egjz) 7 6 5 4 3 2 1 0
EMGR EMGIE PPGC20E | PPGC1OE csTC TOCOUT
/ R/W R/W R/IW R/IW R/W R/W R/W R/W
0 0 0 0 0 0 0 0
EMGR 0: ) )
1: ( A
606
EMGIE / EMG1 0:
1:
PPGC20E PPGQ2 A TCICR1<TRGAM> "0" TCICR1<TRGAM> 6 1 4
0:
1:
PPGC10E PPGQ1 A 0:
1:
CSTC 00:
01:
10:
11:
TCCOoUuT Select an output waveform 00: PPGQA1/PPGCL2
mode. 01:
10:
11 50%
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

/ ClL 30 TCICR3
TCICRS
(OXOF9E) 7 6 5 4 3 2 1 0
- - EMGF CNTBF CSIDIS ST™M TCCST
/ R R R R R/W R/W R/W RIW
0 0 0 0 0 0
EMGF 0:
1
CNTBF 0:
1
CsIDIS 0: A
(INTTCQP)
1: A
(INTTCQP)
STM TCCST 20" TCCST ="1"
00:
A
01:
A
10:
11:
TCCST 0:
1:
1: TCICR1 TCICR2 (TCCST 6 1% )
2: TCICR1 TCICR2 A TCCST CNTBF 606
3: TCCST A
4: A 616 TCCSA A
TCICR3 TCCST A (PPG ) TCCST 6 16 TCICR3(
LD )
5: TCLCR2<EMGR> 6 Ro 616 .,
6: TCLCR2<TCCOUT> A TCIDRA TCICRE
) A TCLDRC
7: 6 TICR3A 6 6006
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NameU MQ6823

VersionU V1.5

(___)AH 3 TCIDRAH
TCLDRAH
(OXOFAO) 15 14 13 12 11 10 9 8
TCIDRAH
/ R R R R R R RIW RIW
0 0 0 0 0 0 0 0
(__ )AL3 TCLDRAL
TCLDRAL
(OXOF9F) 7 6 5 4 3 2 1 0
TC1IDRAL
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
(_ )BH3TCIDRBH
TCLDRBH
(OXOFA2) 15 14 13 12 11 10 9 8
TC1DRBH
/ R R R R R R RIW RIW
0 0 0 0 0 0 0 0
1 ( BL& TCIDRBL
TCLDRBL
(OXOFA1) 7 6 5 4 3 2 1 0
TCIDRBL
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
(__ )CH3 TCIDRCH
TCLDRCH
(OXOFA4) 15 14 13 12 11 10 9 8
TCLDRCH
/ R R R R R R RIW RIW
0 0 0 0 0 0 0 0
(_ )CL3TCIDRCL
TCIDRCL
(OXOFA3) 7 6 5 4 3 2 1 0
TC1IDRCL
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
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NameU MQ6823

VersionU V1.5

( )DH 6 TCIDRDH

TC1DRDH
(OXOFAG) 15 14 13 12 11 10 9 8
TC1IDRDH
/ R R R R R R RIW RIW
0 0 0 0 0 0 0
( )DL & TCLDRDL
TCODRDL
(OXOFAS) 7 6 5 4 3 2 1 0
TC1DRDL
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
2 ( EH® TC1IDREH
TCLDREH
(OXOFAB) 15 14 13 12 11 10 9 8
TCLDREH
/ R R R R R R RIW RIW
0 0 0 0 0 0 0
2 ( EL®d TCIDREL
TCLDREL
(OXOFA7) 7 6 5 4 3 2 1 0
TCIDREL
/ RIW RIW RIW RIW RIW R/W R/W RIW
0 0 0 0 0 0 0 0
1: TCIDRA TCIDRE A
2: TCIDRA TCIDRE 16 A
3: (10 15 ) TCIDRA TCIDRE 6 A6 616 606
4:, TCIDRA TCLDRE A PPG
5: TCOCR2<TCCOUT> A TCODRA TCOCRE
A TCIDRC
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Cl AH 3 TCLCAPAH
TCICAPAH
(OXOFAA) 15 14 13 12 11 10 9 8
TCLCAPAH
/ R R R R R R R
0 0 0 0 * *
C1 ALS TCLCAPAL
TCLCAPAL
(OXOFA9) 7 6 5 4 3 2 1 0
TCLCAPAL
/ R R R R R R R R
Cl BH & TCLCAPBH
TCLCAPBH
(OXOFAC) 15 14 13 12 11 10 9 8
TCLCAPBH
/ R R R R R R R
0 0 0 0 0 * *
c1 BLS TCLCAPBL
TCLCAPBL
(OXOFAB) 7 6 5 4 3 2 1 0
TC1CAPBL
/ R R R R R R R R
1: lj TCLCAPA TCICAPBNJ U TCICAPA . TCICAPA . TCICAPB
TC1LCAPB
2: TCICAPAA i TCLCAPB A
3: TCLCAPBA
4: A A
5: A A
6: TCICAPA TCICAPBA 15 10 606
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NameU MQ6823

VersionU V1.5

10.6.2
, Cc1 POFFCRO<TCILEN> 6 (A6
Cc1 A i POFFCRO <TCIEN> "1"
Cc1 A
A POFFCRO<TCIEN> "0"A A
A POFFCRO<TCILEN> "1"( )
POFFCRO<TC@N> "0"A C1
10.6.3
1. : TCLCR1, TACR2
2. : TCLDRA, TADRB, TADRD, TADRE(
)
3. : TCDRC
4 / / : TCLCR3
s A ; ,
A TCICR2<TCCOUT> , ,
A TCICR2<TCCOUT> ,
A TCLDRC , TCIDRA  TCLDRE ,
A ( ), TCIDRC ,
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
Execute write Execute write Execute wrile
insinection. nstruction, instruction.

. A2 : : AR
| B2 | i i | B3 |

«

Period (1) P‘oﬁod:?{ ] Poriod (3) | Period (4)

Préndous data is
maintained if data Is not
rewTitten within the period.

Execubs more than ong

it
ogunre | e | St [CRemmw]
TADRA -7
TCDRB !
TADRC
Data valid A3
in each B2
period cs
Period (1) Pariod (2) "1 Period (3) "1 Period (4) | Period(5)
If data is rewwritten more I data is rewwritten more than
than once within a onci within a period, the data
period, the data writlen writhen last is valid in the
first is valid in the naxt period Nollowing the next
period period.
F&cm than one data wrile ” Mo data write F.im than ong data write
TADRA é'-'ﬁ,1tl-‘_ﬁ21;_|q3; :Jﬁt“l“.ﬁz‘r'ﬁ:}‘; "'M‘
TADRB : B1 | B2 ||B3 ! iB1 G} B2 B3N 4 B4
Taprc | WELNER el FLCTLLL G2, B3N LGB
Datavalid [ a1 AT AN A
in each Pop ’ B1 ) B3 | &' B4 !
period el i1, C3, EI. c1, EI. c3, 51\::3:
Period (1) :  Period(2) \ | Period (3) | Period (4) | Period (5) | Period (8)
If TADRC is written in
the next period
10.27
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

10.6.4 10
10.6.4.1 10 PWM
PPGC1, PPGQ2 PPG A TCICR2<TCCOUT> A
10 (TCIDRA TCLDRE)
U 50% PPGC1/PPGCL2
(a) 50% 50% duty mode
PPGAl PPGA2 (50%) , TCIDRC
PPGQ1l (50%) (active) A
(inactive) PPGQ2 (50%) A
TCIDRA A ( )
TCICR2<TCCOUT> = OTCIDRA = 0 0, TCIDRC
= 0 )
0
: 0x002 OTCLDRCO0x400
( TCIDRC  0x400 0x000 )
TCLDRC A PPGQ2 PPGAl 1

TCLDRA: 0xO00OTCLDRA < (TADRC + 2)

( TCIDRA 0x000)
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

source clock —| LI LILILI LML LML LML LML L L UL L

me OORKDEE
H 1
Dead time 3 M E—‘%I ]’.: lllI HLK
: L ;
Period s 5 s
B SR W S
v M: Dead tima A : \ i
PPGCL output 1 Active duration "
i t : o
PPGC2 output : : ?M&-Mﬁve duration
H ' S: Period ! {
INTTCCT o : . : >
Interrupt request—= - . L .
INTTCTP ? ;
Interrupt request—l_I , ; . . s _l
' Dead time ! ' Deadtime K !
= (TADRY = = (TADRA = !
[ Pulse widthTADRC2) ' Pulse widh(TADRC2) !
i Period(TQDRGQ i
10.28 50% U
(b)
TCIDRC A TCIDRB A PPGQ1 TCIDRB
A PPGQ2 (TCILDRC8 TCIDRB)
PPGQ1l (active) TCIDRB A
(inactive) PPGQ2 PPGQ1 ,
(inactive) TCIDRB A
(active) PPGQ1 TCIDRB A PPGQ2
(TCLDRC8 TC1DRB)
TCIDRA A ( )
TCICR2<TCCOUT> = QJTCIORA = 0o 6, TCIDRB
= 0 6, TCIDRC = 0 6
0
P :
0x002 OTCIDRB + TADRA < TADRCO0x400
( TCLDRC 0x400 0x000 )
: 0x001 OTCIDRB < TADRC
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

0x000 OTCIDRA < TADRB
0x000 OTCIDRA < (TADRCS TCLDRB)

(

TCIDRA  0x000.)

Source clock Illlll Illllllllllllll Illllllllllll

j@GCD@DQ OENOOEOEE
] i ]
Dead time B | M [:__ﬁ;l |I : 'l M M
; \ : | ;
Pulse width ?( N \ ( | N
Period ;( S | (I s
I L \ :
[ ! M: Dead time - - ]
PPGC1 output | |Active durafion '
I ]
' . ' ! P‘.’
Po. Sutput .t“" N: Pulse E-.mm F!-‘-. M: Dead time »|Active duration
. | S: Period | ! .
INTTCCT 1 ; . : =
Interrupt request—; ; - L r
1 ' ! i '
INTTCCP i : i
Interrupt request_l_l ' : : !_I
) Dead time I Y Dead time ' )
' (TADRA | 1 (TADRA i '
! - i
' Pulse widthTADRB _i_ Pulse widtHTMDRETADRS o
e Period(TADRG -
10.29 U
(c)PPGA1/PPGClI2
PPGQ1 A TCIDRA TCIDRB PPGQ2 A
TCLDRD TCLDRE PPG TCLDRC
APPGAl PPGQ2
PPGQ1l (active) TCIDRB A
(inactive)
PPGQ1 (active) TCIDRE A
(inactive) PPGA2 PPGQA1
TCIDRA TCLDRD A ( )
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

TCICR2<TCCOUT> = oTCIDR,C
TCIDRA = BHPPGC 6,
TCIDRD = ®2PPGC 6,
TCIDRB = BPPGC 6,
TCIDRE = IPPGC 6
U

- 0x002 OTCLDRCO0x400

( TCIDRC  0x400 0x000 )

0x001 OTC1DRBOO0x400

( TCIDRB  0x400 0x000)
0x001 OTCLDREOOx400
( TCIDRE  0x400 0x000)

0x000 OTCIDRA OOx3FF TCIDRA < TADRBOTCLDRC
0x000 OTCIDRDOOXx3FF TCLDRD < TADREOTCLDRC
( TCIDRA  0x000.)

0% :
0x002 OTCIDRCOTCIDRA O0x3FF (PPGC1 )
0x002 OTCIDRCOTCIDRD O0x3FF (PPGQ2 )

0% 100%

0x000 OTCIDRA < TADRBOTCIDRCO0x400 (PPG 1 )
0x000 OTCIDRD < TADREOTCIDRCO0x400 (PPG2 )
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

¢

Source clock | || |||||||||||||||I| || || |||||||||||

OETOROE0C

Dead time X m . ‘ . X W
1 : : 1 : 1 I
Pulse width ;K N - . ( - X N
Period X 5 ' . : . ( :I;X S
Dead time b T : ( ) ! ! X =
Pulse width b 0] ( B X U
! \ ' N .
PPGCL output gt Deadime ™ e duraion
- TN Pulse width ¥ >, N
PPGTC2output = [ Dt | Active duraton !
Ej y U: Pulse widih i >, R
INTTCCT v ' S: Periof s |
Interrupt request = : ’. '.
INTTCOP ! ! r—]
Interrupt request— SFEETdead .

1 1 I '
time (TADR PPGC1pulse widthil (TCIDRB

A

PPGC2dead | time (TCLDRD

. A

A A

| PPGE2 pulse width(TCLDRE

h

¥

] " Period(TCIDRG

10.30 PPGQ1/PPGC12 U]

10.6.4.2
TCQ
(@ (TCICR2<CSTC>=6006)
TCICR3<TCCST> 616, ( 6006)
A ( 606) ,
A A  TCLCR3<STM>
A 6106 TCLCR3<TCCST> A
TCICR3<STM> . TCca
- TCICR2<CSTC> = 0006
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

- TCICR3<STM> PPG
- TCICR3<TCCST> = 016
1 1 1
WSO I 1 1
PPGCloutput ! : :
: Count start : Count deared : Count cleared ! Count cleared
l<€—(Command)) «— Start l€— Start , (€ Restart
1 1 1
1
5 > > ;

PPG output with a
period specified with

PPG output with a
period specified with

TADRC TADRC
10.31
(b) (TCLCR2<CSTC>="01")
TCICR3<TCCST> 616, (
Tca ( ),
( TCICR1<TRGSEL> )A
/ A TCcQa
(TCICR3<TCCST> 0616) TCQ
INTTCAT
(TCLCR3<TCCST> 616) TCCl
TCICR3<TCCST> 016
Register settings
- TCICR2<CSTC> = 0016
- TCICR1<TRGSEL>
- TCLCR3<STM> PPG
- TCQICR3<TCCST> = 016 (
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No.U TDDS01:M6823-CN

VersionU V1.5

NameU MQ6823

TCQ input

(Signal after noise
elimination)
TACR<TRGSEL
(Start on falling edge

Period(TADRG Count stopped

PPGC1 output I | I | |
I Count start | Countclearsd Count | Count
{€— (Command) €«— Stan rf— cleared — start
¥ \J Y Y
PPG output with a period Count stops with a Count starts with a
specified with TEDRC if trigger (High leve). trigger (Falling edgg
there is no trigger
10.32
© (TCLCR2<CSTC>=6106)
TCQ ( TCICR1<TRGSEL> )A
TCca / A A
(TCICR3<TCCST> 0106) PPG
- TCICR2<CSTC> = 0106
- TCLCR1<TRGSEL> /
- TCICR3<STM> PPG
- TCICR3<TCCST>TCElL 0196
10.64.3 Trigger capture
ATCca ;
TCLCAPA TCLCAPB
A
A A
A A
V] A (TCLCAPAL)
A (TCLCAPAH) B (TCLCAPBL)
B (TCLCAPBH) A(TCLCAPA) B(TCLCAPB)
A B(TCLCAPB) A
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No.U TDDS01:M6823-CN NameU MQ6823

B (TCLCAPB
(
)
A
TCa
(TCLCR3<TCCST>=A) (
PPG A
- TCICR2<CSTC> =
PPG

TCLCR3<STM>
TCICR3<TCCST>

¢
pX

H)
B
TCLCAPA

¢

(TCLCR3<TCCST>=0)

00060

= 0160

A

(TCLCAPBH)

TC1CAPB

)
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No.U TDDS01:M6823-CN

NameU MQ6823

VersionU V1.5

i 1 period 1 period i
I 1

e i.l.d' L.
TCQ output : Rising edge Falling adge : Rising adge Falling edge :
(Signal after noise ! ! !
elimination) i i i
] L} !
I I I
L i i i i
I a 1 . I & 1 . I
Capture : X - T ', X . - 'r
buffers . Y ! ¥ -
! ) O L ER
1 M ML
i " "o
I X L ha (-
Capture :X, ~X, txl
registers ! b !
W AL A
i i i
1 ] I
Captured valuas read Captured values read Captured values raad
{Data read skipped) (a and b read) {c and d read)
1 1 period l 1 pediod i 1 period i 1 period i
TCQ output ! ! Y
(Signal after noise 1 I 1 | ]’ l ) : * : * ‘ i
elimination) ' ' . , .
\ \ L L
i [ ] [ [] | [] 1 ]
a ' C 1 al I el i c2
Capture 1I' x T X : T : X ™T ':' X T T XT :
buffers ! Y h | L N | A L
: ) O € D CENER
: Y " v T ey
X x | Y ' Nt P 1! Nie2
Capture h o T ] “ ]
registers ! - ! "y ! - Wy
X v X X d | b1 a2
I I ] I 1
* Started reading
Captured values read Captured values read [0ther thanupper | aptured values read
{Data read skipped) {a and b read) CAPE in this (e and d read)
period
10.33
10.6.44 /
(@ TCA ( )
TCca A TCICR1<TRGSEL>
P TCICR1<TRGSHL>=606 A TCca A
P TCICR1<TRGSHL>=616 A TCca A
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No.U TDDS01:M6823-CN NameU MQ6823 VersionU V1.5
T = P [ ‘I
1 Counter ' Cou;ter 1+ Counter 1 Counter 1
1 operating 1 Counter 1 Operating ' 1 operating Counter | Operating 1
P—y ' —— > |
: . stopped ) : : : slog& 3 : :
1
TCQ pin input y y E TCQpininput 4 ! .
A A A ' A A A ]
Count Count Count : Count Count Count :
started cleared started : started deared stanted :
10.34
TCICR1<TRGSEL> 606 A TCa
A A Tca A PPG A
TCICR1<TRGSEL> 616 A TCa
A A Tca A PPG A
A A
( A A A )
(TCLCR3<TCCST>=A) ( )
1 | Eﬂ. | Ed 1
i | unt clean i
i I T »
1 1 1
i
TCQ pin input : 1 1 I
1 1
1 *- . 1
. i =7 7 Initial 1
PPGCpin output . , value [
—— L
. 1 ~ 1
Counting stop mode l":
with the outputs at : One-time ;
the end of the period y made I

Count cleared

10.35
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(b) PPG
TCLCR1<TRGAM> PPG A
PTCICR1<TRGAM> = 006
TCLCR2< PPGCXOE>
PPGAl PPGA2 ( ATCQ
TCQ / PPGAl1l PPGA2
PTCICR1<TRGAM> = 016
TCLCR2< PPGCXxOE>
TCLCR2< PPGCxOE> 6 1A6 PPGAl1 PPGA2 ATCQ
PPGQA1l PPGQA2 A
PPGA1 PPGQA2 _
TCLCR2<PPGCXOE> "0" (x =1, 27 A  PPG 1
' : : ' : : : ;
TCQ pin input 1. ¥ ) :
¥ ;
| 1

-

o ———
PPGC1 pin output I I
(Positive logip | i

PPGE2 pin output

(Positive logik

i
i
|
i
:
:
i
H

[ ] [}
' i
[] i [ ] i i
INTTCCT ' ! !
Interrupt request [ i i
1 1 T T 1 T
INTTCOP : : : : :
Interrupt request ] | I L L I L
[] i [ ] [ ] i 3 i 1 i
:‘- Copunbar {Tnmlt-r*:‘- Counbar i.:.‘lfq|_.-.|.-|.|-,.I:i:.-\.m‘:vnr :l.‘:mran-: Coundar :
y  OpRting LA nppd cparating v Slopped  GPerating g opsraling
¥ ¥ ¥ 4 oY ¥
G Cont Cognurd Cnarl el : o Ered il
Al i (= ] bt sl e et .,r arim] 0 g
Cii
e
10.36 PPG , TCA ) )
(c)PPG
TRGAM 6 JA6 TCICR2<PPGCxOE> 0616 :
PPG , ( ) U
, PPG
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PPG A
PPGQ1 PPGQA2 A TCICR2< PPGC10E> TCICR2<
PPGC20E>

| I |
1 Triggers not accepted | !

TCQ pin input < >
(signal after noise L | I +
elimination) > 8 7y 2N

| » l \ ! e
PPGCLpin I ‘ I i I ) I , I
(Positive logip . , ‘

PPGC2pin
(Positive logig

INTTCCT
Interrupt request

|

INTTCOP
Interrupt request

(R Sp——

Counter Counter
stopped  operaing

Counter

operating operaling

A trigger detected when A trigger detected wher| | A high level of the trigger A trigger detected when
PPGCland PGC2are PPGC1and PGC2is input causes the counter to| | PPGCLor PPGQ2is active
inactive causes the active does not causes stop when PPGIt and does not cause the counter
counter to stop or start the counter to stop PG@2 become inactive to stop or restart
10.37 TCca (Tca )
PPG
10.6.4.5
TCLCR3<TCCST> 606 TCLCR3<STM> i
(@
TCICR3<STM> 60A 6 PPGCI1INI PPGC2INI
(b)
TCICR3<STM> 6 0A 6 APPGal PPGQ2
TCICR3<TCCST> 1A A PPGC1INI PPGC2INI
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(©)
TCICR3<STM>  10A A
A
ATCICR1 TCICR2
TCLCR3<CNTBFA

10.6.4.6 /
@
(TCLCR3<TCCST>=1 TCICR3<STM> 10A
TCA A A
A A
A TCICR3<TCCST> 616 A

TCILCR1 TCLCR2
TCLCR3<CNTBFA
A TCLCR3<TCCST> 1

TCICR3<TCCST> 016 TCICR3<STM> 10

(b)

(TCLCR3<TCCST>=A) TCICR3<STM> 00 01
A PPG

Page 201/ 320
A A

¢
pX

>

¢

.>(




iMQ Technology Inc.

No.U TDDS01:M6823-CN NameU MQ6823

VersionU V1.5

PPGC1 pin output
(Positive logip '
PPGENIFO

PP G2 pin output
(Negative logik
PPGEINIF0

The counter is forcibly
siopped and cleared,
with the outputs inflialized.

4

Quiput enabled Count started STOP command
PPGC10E / PPGC20E =1 TCCST=1 TCCST=0
STM =00
10.38 PPG TCICR3<STM>=6006
1 | I 1 I
PPGCL pin output : I ' : ———-—
(Positive logig f I t 1 :
PPGQOINI=0 [ I [ I [
P 1 I I 1 [
PPG(C2 pin output 1 1 1 1 I
(Negative logik ! ! ' : ! R
I 1
+ * + The counter is forcibly
stopped and clearad,
Output enabled Count started STOP command  with the outputs
PPGCI0E | PPGC20E = 1 TCCST = 1 TCCST=0
STM =01
10.39 PPG (TCICR3<STM>=6016
\ ) 1 period > 1 period >
1 ] I 1 I
PPGCL pin output : : : T :
(Positive logip | 1 | : |
PPGOINI=0 i i i I i
I 1 1 1 I
PPGE2 pin output T I T 1
(Negative logig : : : : : \\\
PPG@INK1 I I | 1 After a stop command is
I 1 I I execuled, the counter
T comntinuas counting unti
the end of the penod.
Output enabled Counl started STOP command Count
PPGC10E / PPGC20E =1 TCCST =1 TCCST=0 stoppad
STM =00 or 01 STM =10

10.40
i TCACR3<STMNEG106

¢
pX
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PPGECINEL

of the period and then waits
for a command start or a

1 perod

] L

1 ] H
PPGC1 pin output : . .
(Positive logik P M ]
PPGCINI=0 i 1 [

I L] I
PPGQC2 pin output ’ : !
(Negative logit | : : \ The counter stops at the end

I |

b4

t

Output enabled
PPGC10E / PPGC20E = 1

Count started
TCCE5T =1
STM =10

1041 )
TCICR3<TCCST>=616

—_— -

Count stopped
at the end of the period

(TALCR3<STM>=6106) ,

10.6.4.7 PPG
(a) PPG
TCICR1<PPGCI1INI PPGC2INI> PPGAl PPGI2
(1)
0A A ( A
A )
(2)
1A A ( A
A )
(b) PPG
I/0 PPG 10 PPG (PXFC=0R
PPG PPGQ1 PPGQ2 110
(c) TCQ /
10 PPG (PXFC=0A TCQ / A
INTTCQP A (TCIDRC)
A (TCLCR2<CSTC>)
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: Start

Source clock Illll |||||||||||I I |I|||||||||| |
I
I

Counter o 1 X2z gaXaX X fnwof1Xzx3aXeysfehvsh X |
I : v

TQbRC Ko o
I b
INTTCEP : Malch d-elﬁ::edl I
Interrupt request—L
10.42 TCQ / ( TCICR3<CSIDIS>6 1 6)

10.64.8 TCQ

TCQ
TCICR1<NCRSEL> fcgck/4, fcgek/2  fegekA
TCQCR Sampling Frequency Pulse Width Abways Assumisd as Mo Pulsi Width Ahanrys Assurmdd o5 Segrial
<NCRSEL| [Numbar of Sampings) ot § MHz at 16 MHz at 8 MHz ol 16 MHz
1] fegekid (S5 mes) 16Mogok 5] 2 ] 1 [js=]) 20Megek [5] 2.5 us] 1.25 [ps]
01 fogcki2 (5 tmeas) Afcgek [s] 1 [urs) 500 [ms) 1vfogck |s] 1.25 [us] 0525 [ps]
10 fegek (5 timues) Afegek [5] 0.5 Jus] 250 [ns] Slegek 5] D625 [1ss] D325 [es]
11 [MNone) MNonse - . (1fcgck)
10.19
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LafE
A Z —)-{ Edge detection I—PFPG output n:'rl.rnll—)- PPGC output

TCQinput FIF

fogek

. Sampling
i 4 —
cockid —A clotk NCRSEL = 11
fogci2 =g 7
fegck —C

fegick
fegoki2
fogekd
TCQ pin |nput Fl_f S — 7
(after passing . T, [ v e |
through FP) ) / HE v e BT ;
R Y P F. { "=
\ sl y |
Whan NCRSEL = 000 * | Puises of 168 o fhonly o cancolsd. 3 | = | :f’l"‘” "";.:"L';;
1 0 [ % ¥ i " @58 wgnal 1
i 1 i 5 i Y N i
AR 1 ' i [ E — T
Ficsis \When NCRSEL = 01 LT i —— |I|1 Ipum o VA2 o lorge e dvidumed 4 & pignal
ol renation X -.:1“ . r : IIM. !
1 : | [ \
When NCRSEL = 10, I : I ! T —— !
1 i

Plised of 442 of BRCN i Calfaabed

10.43

TCICR1<NCRSEL> = 00, 16/fcgek [s]A TCca
FIF , 20/fcgcek [s] . TCA

FIF A PPG A 21/fcgck [s]  24/fcgek [s]

TCLCR1<NCRSEL> 61, 8/fcgck [s]A TCQ
FIF , 10/fcgek [s] . TCA

FIF A PPG A 13/fcgek [s]  14/fcgek [s]

TCLCR1<NCRSEL> = 10, 4ffcgek [s]A TCQ
FIF , 5/fcgek [s] . TCQ
FIF A PPG A 5/fcgek [s]

TCICR1<NCRSEL> = & 1/fcgck A

l/fc . TCQ FIF A PPG A 4/fcgek

[s]

1: A A

2: A )

3:  TCa 1/fcgcek [s] FIF.
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10.6.4.9
TCQ
(@)INTTCAT ( )
TCLCR1<TRGST> A (INTTCLT)
A
A
' 1 period .
Clearad v Count started

TCQ input

INTTCCT
Interrupt request;

¥
Counter X « X ©

;‘(':1 X 2 X mz)ma) o

X

': 41

Cleared upon match
TCTORC I

INTTCCP
Interrupt request

—

Chear upon match

est TCTRRG

¥ (

PPGC output I_“_|
10.44
(BD)INTTCAP ( )
(INTTCQAP) (TCIDRC)
TCQ A ( TCICR3<TCCST> 1)A
(INTTCQP )A INTTCQAT
Command slop
Commalnd star Stop at Lh-.: end of period
¥ 1 ¥ ! Timer stopped
Counter T EER DO ER DO
INTTCCT :

Interrupt requ

INTTCOP
Interrupt requ

est / _I, ' J I
PPGC output — : I_I)“j : [_‘ﬁ—| i
CSIDIS specifies i 1 period e 1 period -
whether the first
INTT@P occurs
10.45
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()INTEMGL ( )
PPG , (INTEMGL),
10.6.4.10 PPG
TCICR2<EMGIE> 1A PPG ( EMG1 )
EMGL A EMG (INTEMGL) PPG (
PPGCI1INI PPGC2INI ). PPG
PPG A EMG
U] EMGL 4/fcgek(s)., 4ffcgek[s] A PPG
:ﬁ_‘ “—3 EMG interrup(INTEMG)
EMGL D—[ﬁf—l Sampling N 5 O EMGHStatus flay
pin my
FiF - -
; P HE T |=I-an PPGCL output
" PPG circuit output—l_‘ - PPGC2output
TOCST PPGQINI
EMGIE EGE STM PPG@INI
TAcrR I Tace | Tacr |
10.46 EMG1B
(a) / EMG1
TCICR2<EMGIE> 1A EMG1 A 60A EMGL
( A TCICR2<EMGIE> 6 QA6 (EMG1 )
EMG1 [e] EMG1
EMG1 A
PPG
(b) PPG
PPG ATCICR3<EMGF> 616 EMGF 616
PPG
(C)EMG
PPG A EMG  (INTEMGL) INTEMGL
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A .
TCICT2<EMGIE> 616 ( EMG YA EMG1 A PPG
A EMG1 A .
A TCICR2<EMGIA>=0616 ANTEMG
(d) PPG
PPG A EMGL ( YA
TCICR3<TCCST> 6 0 6TCICR3<STM> 6006 A TCLCR2<EMGR>
616 TCCST=0 TCICR3<STM> =00 A EMGR 0616
: TCICR3<TCCST>6 0 6 TCLCR3<STM>
6006
EMGL ( YA TCICR2<EMGIE>=1
PPG A EMG1 A PPG
INTEMG
(e) PPG A
PPG A A A
(TCICR1, TACR2, TACR3) PPG A
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(FHEMGL PPG
EMGL PPG 4/fcgcek [s].
| Emecgency stop)
ﬂ SLLY e o
PPGC pin output . l I | Iniial ouiput sinles ! i
EMGL pin input . .i!::.twm | fEmwgi:nc:.- sop npul JJ" -
TACR<EMGIE J EMGR = 1, X i ;
nrotechon {eatung « 1 [

1 Nt 1 1 [
TACR<EMGH ' : EMGE = 1
(Sate monitoy - . BER gDy OUipUL

g | 1 WIS SE308 -
INTEMG I_I —
Interrupt request JI JI -

. d : - Specifud wih
TQCR<TCCST ETE‘EFQTNZIL?'G : ITCEE:T =0 an mstrudion

: ‘.,-F"."FFFF
ETH =01 r -
TACRSTM e parating (Gonbinuous e ) ' }I: w /
Enasgancy oulgnd . /
TACR<EMGR shop Stats I'[ |
EMGR = 1
(=g 1= -l'h""rl"!l?'ll":’.:r S| SACeD § L b
10.47 EMG1B PPG
10.6.4.11 TCQ MCU
TCQ NORMALZL, NORMAL2, IDLE1, IDLE2 TCA
MCU A STORA SLOW SLEEP
TCA
ATCa MCU STOR SLOW SLEEP A
TCCQL
STORASLOW SLEEP NORMAL A TCCQA TCQ
A
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10.6.4.12

TC1ICR1<PPGCI1INI PPGC2INI>

¢
pX

TCQ

A TCA

¢

A
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10.7 16 (TCA)
MQ6823 2 16 TCAQ TCA1 (SFR)
A 10.20 10.21,
TAXDAL TAXDRAH | TAXDRBL | TAXDRBH | TAxMOD TAXCR TAXSR
« ) ¢ ) ¢ ) « ) ¢ ) ¢ ) )
A0 TAODRAL | TAODRAH | TAODRBL | TAODRBH | TAOMOD TAOCR TAOSR POFFCRO
(0x002D) | (0x002E) | (0x002F) | (0x0030) (0x0031) (0x0032) (0x0033) <TCAOEN>
Al TA1DRAL | TA1DRAH TA1DRBL | TA1DRBH | TA1MOD TA1CR TA1SR POFFCRO
(0xOF5A) | (0xOF5B) | (0xOF5C) | (OxOF5D) | (OxOF5E) | (OXOF5F) | (OxOF60) <TCA1EN>
10.20 SFR
PWM
A0 TCAO PPGAOB
Al TCAl PPGA1B
10.21
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! Intemal bus !
Reading and writing ] A Reading and Reading and A Reading and
of TAODRBH writing of writing of writing of
TAODRBL TAODRAH TAODRAL
TAODBE TAODEE
Selector Temporary buffer Selector Selector Temporary buffer Selector
0 1% 11 0 0 1% {1 0
PPG . I Pulse width
mode T T measurement mode
TAONC Double buffer (16 bits) Double buffer (16 bits)
2 : y
TCAOD pin input E 0 1 10 0 1
pininpu . cancefler {mm_mna r_ﬂl\mlmnsa Selector Pulse width
measurement mode
|_ TAODRBH % TAODRBL | _ TAODRAH _ TAODRAL
| | Edge detection 1
TAQOTED L A
ﬁ Edge detection 2
m_umaw_ — Edge detection 1 INTTCAO
igger » detection 1 Match Edge detection 2 = i
input _ Edge detecion 2 B " Capture control um.wacc: - " Capture control nmhﬁ_o: interrupt request
selection
R e ] T | _
Overflow
0 2 E 16-bit up counter __
fegek/2'0 or fs/2d —= (A Y
fegck/28 —»|B % - nv
fegek/22 —» | C Window  Count 7 TADOVE
fegck/2 —»|D meee =
50 S1 S— Timer E PPGAOB output
Event counter Extemnal trigger Y FIF
od EN
Docoder___Jio= 1
measurement PPG mode
mode
oo 1 —>| 17252
Edge detection 2 —|
» TAOTED |Edge detecton 1|Edge detection 2
E wl o g ] & oy w [i Fallin Risin|
x w > | o o 0o > N ¢
g 3 SEEEEE g g g ¢ t| e | g
2 £ EEEEEE 2y &y v
TAODCR .Aﬂmq;am TAOSR
w Internal bus m

10.48 16
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10.7.1 16
AO POFFCRO TAOMOD,
AO TAOCR 2 16 AO TAODRB
0
POFFCRO
(OXOF74) 7 6 5 4 3 1 0
TCCIEN i TCOOLEN TCALEN | TCAOEN
/ RIW RIW RIW RIW R RIW RIW
0 0 0 0 0 0
0:
TCC1EN TCC1 iy
TCOOLEN TCOQTCO1 c1>
0:
TCALEN TCAL 4
0:
TCAOEN TCAO 4
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A0
TAOMOD
(0x0031) 7 6 5 3 2 1 0
TAOMCAP
TAODBE TAOTED TAOMETT TAOCK TAOM
/ R/W R/W R/W R/W R/W
1 0 0 0 0 0 0
TAODBE o
1:
0: /
TAOTED
1: /
0:
TAOMCAP N
0:
TAOMETT 1
12A 1/2 12
SYSCR1 SYSCR1 1
<DV9CK>=0 | <DV9CK>=1
TAOCK AOQ 00: fcgek/210 fs/23 fs/23
01: fcgek/ 28 fegek/28 -
10: fcgek/ 22 fegek/ 22 -
11: fcgck/2 fcgek/2 -
000:
001:
010:
011: | PPG )
TAOM A0
100:
101:
110:
111:
10 fegckA [HZ]A fsA [Hz]
20 (TAOCR <TA0S>="0") TAOMOD (TAOCR <TA0S>="1")  TAOMOD
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AO
TAOCR
(0X0032) 7 6 5 4 3 2 1 0
TAOACAP
TAOOVE | TAOTFF TAONC - - TAOMPPG TAOS
/ R/IW R/W RIW R R RIW RIW
0 1 0 0 0 0 0 0
0: A INTTCAO
TAOOVE B
1: A INTTCAO
0:
TAOTFF FIF .
1/2 1/2
1/2 1
00:
TAONC
01: fcgck/2 -
10: fcgek/ 22 3
11: fcgck/28 fs/2
0:
TAOACAP
1
0:
TAOMPPG | PPG .
TAOS A0 o
1
10 ) . .
20 (TAOS="0") TAOTFFA TAOOVE  TAONC (TA0S="1")
30 A TAOS 600 A TAOS
AqQ
40 TAOICR 3 2 606
50 12 1 A TAONC 01" "10" TAONC 01" "10" A
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AO
TAOSR
(0x0033) 7 6 5 4 3 2 1 0
TAOOVF TAOCPFA | TAOCPFB
/ R R R R R
0 0 0 0 0 0 0
0:
TAOOVF
1 1
0:
TAOCPFA A
1
0:
TAOCPFB B 1: 1
1
10 TQOOVE TAOCPFA TAOCPFB TAOSR o TAOSR
20 TAOSR 6 2 6006
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
AO AL
TAODRAL
(0x002D) 7 6 5 4 3 2 1 0
TAODRAL
/ RIW RIW RIW RIW RIW R/IW R/IW RIW
1 1 1 1 1 1 1 1
A0 BH
TAODRBH
(0X0030) 15 14 13 12 11 10 9 8
TAODRBH
/ R/IW R/IW RIW RIW R/W R/IW R/IW R/W
1 1 1 1 1 1 1 1
A0 BL
TAODRBL
(OX002F) 7 6 5 4 3 2 1 0
TAODRBL
/ R/IW R/IW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
10 TAODRAL (TAODRBL) A A A
TAODRAH(TAODRB{) A 16 TAODRAL/H A0 A
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20 A A0
10.7.2
A0 POFFCRO<TCAOEN>06 (A4
A0 A i POFFCRO <TCAOEN>
Illll A
A POFFCRO<TCAOEN> "0"A A
A POFFCRO<TCAOEN>"1" ( )
POFFCRO<TCAOEN> "0"A
10.7.3
A0 6 A U] A A A
A PPG
10.7.3.1
A A
@
TAOMOD<TAOM> 6 0 0 0660 0 1 6 TAOMOD<TAOCK>
TAOCR<TAO0S> "1" A TAOMOD TAOCR<TAOOVE>
A
10.22

(b
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