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2.
SQ7653 SQSE Flash A 48K Flash 8K EEPROM Dual Operation,
12 i ADCNJ j +1.5%A 20~70 NJ
i LVDNJ ( 1.8uA( typ.), A U5 8/16 I
PWM/PPG . 3 PWM NJ 3 UART 1 12C 1 SIQ A
24MHz, LQFP32(7x7) SOP28 A
2.1
E E /
A : 2.0V ~ 5.5V A 5 8/16 (Timer A)
A :-40C ~ 85T A (Time Base Timer)
A 24 MHz A (WDT)
A Toshiba TLCS870/C1
E 12 ADC
E A 8
A EEPROMBK Bytes (32bytes / sector) A 1 ADC
A Code Flash48K Bytes (512bytes / sector)
A EEPROM Code Flash  dual operation E (LVD)
A RAM?2048 Bytes A 8
E E (BROR)
A 4.0 mA @ 5V(@24MHz) A 1.9v
A 1.8uA @5VA A CPU
RAM E 1
E E
A / 1~16 MHz A 3 UART
A /| 32.768 KHz A 1 sIo
A A 1 12C(400KHz)
A (PLL) 24 MHz,
A 32KHz E
A LQFRB2 7x7
E 1o A sSoP2s8
A 29 IO
A 10 (EINTO~EINT9) E
A 10 (KWIO~KWI9) A
A
A
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A 1 5 A 2 4
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48K BytesCode Flash 8K BytesEEPROM 2K BytesRAM I/0
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A
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SQ7653LQ032PGLR

(o )

32
(29)

2.0~-5.5V

-40~85C

10

Flash /

48K Bytes/10

EEPROM /

8K Bytes/10

RAM

2K Bytes

ADC

12-bit x 8-CH
(VDD, )

- 10
: 26

24MHz
+- 1% @ 0~50C
+/-1.5% @-20~70C
+/- 3% @-40~85C

1~16MHz 32768Hz

BROR

8
(+/- 3%)2

8/16-bit x 5

WDT,TBT

PWM/PPG

8/ 16-bit Timer x5

UART x 3,
SIOx 1
12C x1

LQFP32(7x7)

Note 1: VDD, ADC
Note 2: SQ 8

p>
b

p>

VDD

LVDA

. ADC
U3%,
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2.3

RXD2 —+]
X2 ]
RXDL —
TXDL «~—]
RXD0  — UARTO
TXDD <~

SCLK <
SD —
SO «—

UART2 OCDE

Test
interface =— DBG

UARTL

870E Core — VREF

<) 12 bit ADC *— AINO ~ AIN7

I $ 1%

SIQ

48K Bytes Program
Flash

SCL =
SDA <

12C

i

8K BytesEEPROM

(= Key On Wakeup <— KWI0O~9

TAOO < 2048 Bytes SRAM
TAOL ~ «—=  8/16 bit Timer
38(1)8 ] Timerao @ INTC
FLTIND —| Interrupt control

EINT «— EINTO~9
<

T £ $ 3 3

TAL0 =~ o e— CMPOP
TALL < 8/16bitTimer | TBT CMRO “— CMFON
TA110 <— Timer Al I~ CMFOO
FLTINL —

i

<= wDT LVD

i

TA20 <~ e HXIN
Tppl < 8/16bitTimer [K=> HXTAL L~ HXOUT

- Timer A2
'T:ﬁll,\% _ System clock controk=)> le— LXIN

LXTAL L+ LXOUT

TAG3 —

TA3L <= g/16 bit Timer

TA30I  —~ Timer A3 K> LIRC PLL

TA310 > P1.O~PL.7

TAGS — <= IO PORT ~—P3.0,P3.1,P3.4~P3.7
TA4L <~ > P4.0~4.6

TA40l —  8/16 bit Timer K=
TA41l — Timer A4
TA400 ~—|
TA410 ~

2.1 SQ7653

1.  Timer AO~A3 FLTIN

2. TimerA 8/16 bit / i TimerAO :TAOO / /. TA00O Timer
A0O .

3. TAG3 TA30l TA31l ( TAG4 TA40l TA41I
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Timer

2.4 /
1 SQ7653LQ032PGLR (LQFP32 )
9
o
g
o
§ g
= = —
E — % 9 ,%
3z %2 88 o
x X L o) x X O
= = o LL (1= (= 2]
2 § & 8§ 3 8 & ©
> § 8§ 8§ F &8 8B ®
P4,5/LXOUTFLTIN [_ZL O [ 24 _]P3.5/TA00/ TAO1O/RXD2
P4,6/LXINFLTINL [ 2 [ 23] P3.4/TA301/ TAG3/DBG
vob L3 22 ] P3U/TALL/TXD2
REG [_4 21 ] P3.0/CMFOO/ TALO/ TAL10
P0.0/TA21 [ 5 20 ] PL7/AINT/EINTZ/KWI 7
POA/TA20/TA210 6 19_] P1.6/AING/ TA31/EINTE/KWI 6
Po2/TALL 7] 18 ] PL.5/AINS/TA300/ TA310/EINTS/KWIS
P0.3/ TAG4/TAL0/ TAL10/TA40l [ 8 17 |P1.4/AIN4/RXDl/TA30I/TAGS/EINT4/KWI4
SEEEEEEL
= Q
g 8 2 2 2 2 5 2
PgEEEECLE
§ p 4o g o ¥ W
E 933835 ¢ B
¥ v & 2 = g E
E g g 20 =z 2
O B 5 3 1 2
< g z 3 ¢
3 < <z 9
= 2 3 < 7
g EE]
2-3 LQFR32
10 SQ7653 4 A4 P3.4/DBG P4.2/RESET VDD, VSS
A .
2U SQ7653 4  OCDE A A
A .4 OCDE U (P3.4/DBG  P4.2/RESET
VDD, VSS) IC 48KByte 7 iMQ (MQ-Link) (Flash Writer)
30 Timer A 8/16 bit / i  TimerAO : TADO / / TAO0O
A00 i
40  Timer AO~ A3 FLTIN
50 TAG3 TA301 TA31l U TAG4 TA40l TA41l
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: SQ7653SP028PGLR (SOP28 )

P1.4/ AIN4/RXDL/ TA30I/ TAG3/INT4/ KWI

=
o0}

0.5/ TA400/TA410/TA00/ TA01O

[EE
=

17

R
®
>
=
®
_|
X
S
b2
d
=
2
w

P0.6/SCL/INT9/KWI9

[EEY
N

P0.7/SDA/INT8/KWI8

[EEN
w

16 P1.2/AIN2/INT2/KWI12/VREF_ADC

P4.2/RESET [ 1 | O 28 | P4.1/FLTINO
P4.3/HXIN | 2 27 P4.0/RXD0/SI0/TA21/TA20
Pa4/HxoUT [ 3 | [ 26 ] P3.7/TXDO/SCO/TA20/ TA210
VsS |I | 25 P3.6/SCKO/TAO1
P45/LXOUTFLTIN [ 5 | [ 24 ] P3.5/1A00/TAOT
PAG/LXINFLTING [ 6| [ 23 | Ps.4/TA301TAG3/DBG
VDD z | 22 ] Ps0o/CMPOO/TALO/TALLO
REG |I 21 P1.7/ AIN7/INT7/KWI7
Poo/TA21 [ 9 | [ 20 | PL6/AING/TA3L/INTE/KWIE
P0.1/ TA20/ TA210 E E P1.5/ AIN5/ TA300/ TA310/ INT5/KWI5
[ 1 ] | 18 |
[ 12 |
[ 13 |
[ 14 |

P1.0/AINO/CMPOP/INTO/KWI0 14 15 P1.1/AIN1/CMPON/INT1/KWI1

i

2-4 SOR28

10 sQ7653 4 A4 P3.4/DBG P4.2/RESET VDD, VSS ,

20U SQ7653 4  OCDE A A

A .4 OCDE U (P3.4/DBG P4.2/RESET
VDD, VSS) IC 48KByte 7 iMQ (MQ-Link) (Flash Writer)

3U Timer A 8/16 bit / U TimerAO : TAOO / / . TAOOO Timer
A00 i

40  Timer AO~ A3 FLTIN

50 TAG3 TA30l TAS31lI U TAG4 TA401 TA41l
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32 | 28
. . /10
Pin. | Pin /
P4.5 11O A
1/0 .
1 5 P45/LXOUT/FLTIN2
(Type B) () LXOUT ( ) . FLTIN28/16 / Fault
P4.5 .
P46 110 A
1/0 .
2 6 P46/LXIN/ FLTIN1
(Type B) () LXIN ( ) FLTIN18/16 /
Fault P4.6
3 7 VDD Power -- . VDD 0.1uF
C
4 8 REG REG 1uF
(Type C)
P0.0 1’0 A
110 .
5 9 P0.0/TA21 ]
(Type A) TA21-Timer A2 8/16 / P0.0
8/16
POl e} A
110 .
6 10 P0.1/TA20/TA210
(Type A) 8/16 TA20 -8/16 / TA210 -8/16
/ PO.1
P02 1’0 A
1/0
7 - P0.2/TA11 .
(Type A)
8/16 TA11-8/16 / P0.2
P03 110 A
A P0.3/TAG4/TA10/TA110/ 110 TAG4- Timer A4 ( TA40l  TA41l -8/16
TA40I (Type A) 8/16 / ), TA10--8/16 /
TA110 -8/16 / . TA40I-8/16
/ P0.3
P04 I/0 A
110 .
9 - P0.4/TA41/ TAO1
(Type A) TA41-8/16 / . TA01-8/16
8/16
/ P0.4
P05 110 A
P0.5/TA400/TA 410/TA0O/T [I/O ’
10 |11 TA400 -8/16 / TA410 -8/16
A010 (Type A)
8/16 / . TA0O -8/16 /
TA010-8/16 / P05
P06 110 A
110
1 |12 P0.6/SCL/EINT9/KWI9
(Type A) 12C SCL EINT9 KWI9 P0.6
Open drain
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>
p~

32- | 28-
, . 110
Pin. | Pin /
P07 110 A
110
12 |13 P0.7/SDA/EINT8/KWI8
(Type A) 12C DA EINTS, KWI8 P0.7
Open drain
/o P1.0 110 A
P1.0/AINO/CMPOP/EINTO/K .
13 14 (Type
WI0 D) CMPOP ADC  AINO, EINTO,
ADC KWIO P1.0
/o P1.1 110 A
P1.1/AIN1/CMPON/ EINTL/K ADC .
14 15 (Type
Wil D) CMPON, ADC  AIN1, EINTL,
Kwil P11
P1.2 110 A
110
P1.2/AIN2/ EINT2/KWI2/ .
15 16 (Type ADC
VREF_ADC D) ADC  AIN2 VREF_ADC EINT2, KwWI2
P1.2
/o P1.3 110 A
P1.3/AIN3/TXD1/ EINT3/KWI ADC
16 17 (Type
3 D) ADC  AIN3 TXDL, EINT3
KWI3 P1.3
UART
P1.4 110 A
110
P1.4/AIN4/RXDL/TA30l/ TAG ADC ADC  AIN4, RXD1, TA30I-8/16 /
17 18 (Type
3/EINT4/KWI4 D) UART TAG3- Timer A3 ( TA30!
TA31l-8/16 / ) EINT4
Kwi4 P1.4 .
P1.5 110 A
110 .
P1.5/AIN5/TA300/TA310/
18 |19 (Type ADC  AIN5, TCA300 -8/16 / )
EINT5/KWI5
D) TCA310 -8/16 / EINTS
ADC KWI5 P15
P1.6 110 A
P1.6/AIN6/TA31/EINT6/ Vo
19 |20 ' (Type ADC .
KWI16 D) ADC  AIN6, TCA31-8/16 /
EINT6, KWI6 PL1.6
) Paged 18/ 357 §
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32- | 28-
. . /10
Pin. | Pin /
P1.7 110 A
110
20 |21 P1.7/AIN7/ EINT7/KWI7 (Type ADC
D) ADC  AIN7, INT7 KWI7 PL7
P3.0 110 A
110 .
21 |22 P3.0CMPOO/TA10/TA1 10
(Type A) CMP0OQ TA10-8/16 /
TA110 -8/16 / P3.0
P3.1 /10 A
110
22 |- P3.1/TA11/(TXD2)
(Type A) UART TA11-8/16 / . UART
TXD2 P3.1 .
P3.4 110 A
110 TA30I -8/16 / . TAG3-Timer A3
23 |23 P3.4/ TA30I/ TAG3/ DBG
(Type A) ( TA30l TA31l-8/16 / ).
DBG
DBG- P3.4
P3.4 GPIO OCD A 6 D. 0
P3.5 110 A
110
24 |24 P35/TA00/TA0 10/ (RXD2) (Type A) TAOO-8/16 / . TA010 -8/16
e
P UART / . UART RXD2 P35
P3.6 110 A
110 .
25 |25 P36/SCKO/TAO0L
(Type A) UART SIo SCKQ TAO1-8/16 /
SIO P3.6 .
P3.7 /10 A
P37/TXDO 110
26 |26 UART TXDO ., SIO SOQ TA20 -
/SO0/TA20/TA2 10 (Type A) UART
8/16 / TA210 -8/16 /
S{le)
P3.7
P4.0 110 A
110
27 |27 P4.0/RXDO /SIO/TA21/TA20 UART RXDQ SD-SIO . TA21-8/16
(Type A) UART
/ . TA20 -8/16 /
S{le)
P4.0 .
P4.1 /0 A
110
28 |28 P41/ FLTINO
(Type A)
FLTINO8/16 / Fault P4.1
P4.2 110 A
110
29 |1 P4.2/RESET )
(Type A) )
Reset P4.2 Reset (low -active)
) Paged 19/ 357 §
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32- | 28- o
Pin. | Pin /
/o P4.3 110 A
30 2 P43/HXIN - B .
(Type B) () |HXIN () P43
o P4.4 110 A
31 3 P4.4/HXOUT T B
(Type B) ( ) |HXOUT P4.4
32 4 VSS GND
32-pin RXD2/TXD2
SQ7653 A U
1. ADC
ADC Input Filter
205
MCU AN T} _L = 2
I 10nF
2.
External Crystal
I "Ij HXIN
i — L
i~ 16~22pF [] 16MHz
11 T l—j HXOT
& . MCU
- =] LXIN
— 6-10pF []32KHz
{} 1 "‘;l LXOUT
} Paged 20/ 357 5
A A A A

p>
b




iIMQ Technology Inc.

No.U TDD1-S7663-CN NameU SQ7653

VersionU V1.7

3. (power decoupling) U

Power Decoupling Cap

Power
Jack
// VDD
| L
IlOuF__|_O.1uF 0.1uF
REG
e MCU
1uF
,7VSS
U] IC (VDD) O0.1uF, IC

VDD

10KY é A

o) 1uF

RESET MCU

_C|eee
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251/0
110 110
Type A GPIO( ADC )
(™ EVoo
DBG
Peh RESET
»| PxDO > %»

= Pull-up resistor

PxDlI

»| PxOE —>

|

2

7| PxFC1

AF
2
g

PXFC2 PXX
Do
‘ EVss
”| PxPU >
i Pull-down resistor
>| pxpD e
T
) Pagedb22 / 357 .
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/10
A 110
(Circuit Type)
TypeB
[
PxDO >
PxDI >

4’|Pon 1

I | P4.5/LXOUT

>

7
i
. PxFC1 > &
. L
’|PxPU B
I .’T
: D P4.6/LXIN
> loxpD g
A
) Pageb 23/ 357 §
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/0
o /0
(Circuit Type)
TypeC REG
VDD
ﬁ
Internal Circuit
REG pin
Type D ~ EVos GPIO( ADC
)
4| P<h
PxDO —>
= Pull-up resistor
PxDI g
»| PxOE —>
s
#
. PXFC1 B EVeo
& D—{ P<h
‘ ™| pxec2 >
D
- EVss
”| PxPu B
= Pull-down resistor
| > pxpD e a é:
lJ__lF’-ch
NDFERE +—1H
T N-ch
A
) Paged24 / 357 .
A
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3.1
. A A
A
(Vss = OV)
Vbp -- 0.3t06.0
Vin 0.3 to VDD+0.3
( ) - /0 100 mA

Tste - -50 to 125 T

) Pageb 25/ 357 §
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3.2
/ A
25 VDD:5V_
3.21
Voo -- 2.0 - 5.5
Voba -- 2.0 - 55
Ta - 40 25 85
3.2.2
fuxin - - 32768 - Hz
B - 1 - 16 MHz
Ta=25 -1% 24 +1%
(PLL) Ta=0~50 ( 2) -1% 24 +1%
feLL MHz
( 1) Ta=20-70 ( 2) -1.5% 24 +1.5%
Ta =40~ 85 -2% 24 +2%
Ta=25 15% 32 +15%
fure kHz
Ta = -40~ 85 -30% 32 +30%
10 PLL (HXTALRA (HXTAL)  PLL A 8MHz
20 VDD= 5V +10%( 4.5~5.5V)
§ Pageb 26 / 357 }
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3.2.3 1/0

Vi - 0 - 0.25 VDD Vv

Vin - 0.75 VDD ; VDD Vv

Vou IOL:IDS?nDASE/Ib:g’:sv - - 0.6 v

Vo2 |0L:1Pgrg§,E b;%izsv - - 0.6 v

Vont |0H=1|.3705|?nSAE,L\78b=5V VDD-0.6 - - Vv

Vorz (OH=35mA VDB5V VDD-0.6 . i v

o Vo:O.JE‘S/ZDzDZZ%b:5V 6 135 mA

V0=0.3*VDD, VDD=5V 15 31 mA

V0=0.3*VDD, VDD=5V 24 54 mA

o V0=0.§§/§3§3§Z§b=5v 2.5 4.8 mA

V0=0.7*VDD, VDD=5V 6.5 12 mA

lonz VO:O'%§E}ZZ§625V X > _ mA

V0=0.7*VDD, VDD=5V 13 24 - mA

ReuLLup 10 20 40 kY

ReuLLon 10 20 40 Ky

1: PODSEIA
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Vi ) 0 - 0.25 VDD Vv
Vin - 0.75 VDD - VDD v
Vou IOL:ZZ(r)rIIDAS, I%/LDZB’zs.sv - - 0.4 Vv
Vorz |0L:5Pn?E,S\I/E[|)_Si’3.3V - - 0.4 v
Vo |0H:0.$g32,E\L/E%:3.3V VDD-0.6 - - Vv
Vorz |0H=1|.35?EAS,E\}_S|§=3.3V VDD-0.6 - - v
V0=0.3*VDD, VDD=3.3V 7 15 mA
loL2 Vo=0. 1’52%%3{5152 3.3V S 134 mA
V0=0.3*VDD, VDD=3.3V 14 30 mA
low1 VO:O'QE\ZDZIZE\EZD‘: 3.3V ! 24 mA
V0=0.7*VDD, VDD=3.3V 3 5.8 mA
lonz VO:O.QE\ZDE’E\E;D’: 3.3V 2 4.8 - mA
V0=0.7*VDD, VDD=3.3V 6 11.6 mA
ReutLup 10 20 40 o
ReuLLpn 10 20 40 o
1: PODSEIA
; _Pageh 28 / 357 )
A A A A A

>




IMQ Technology Inc.

No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

33 (DC)
Operating @ 5V , Ta=-40~85
PLL( )
loo_No fsysclk= 24MHz 4.0 - mA
(fsysclk=PLL 24MH}
(HXTAL
Iop_n1 fsysclk=16MHz 3.6 - mA
(fsysclk=HXTAL 16MH}
( Flash ) (LIRG
Ioo_n2 fsysclk=32KHz 0.4 - mA
(fsysclk=LIRC32KHz)
(LXTAL
lbo s |fsysclk=32768Hz 0.4 - |MA
(fsysclkXTAL32768Hz )
PLL( )
lbo_sto  |fsysclk= 24MHz 2.2 - mA
(fsysclk=PLL 24MH}
(HXTAL
loo_su1 fsysclk=16MHz 1.6 - mA
(fsysclk=HXTAL 16MH}
(CPU ) (LIRQ
Ipp_si2 fsysclk=32KHz 0.4 -- mA
(fsysclk=LIRC32KH2)
(LXTAL
lbo_siz  |fsysclk=32768Hz 0.4 - |MA
(fsysclk£XTAL32768Hz )
Ipb_pso LIRC A 1.8 -- uA
(CPU RAM )
Operating @ 5V , Ta=25(
oo pso  |LIRC A 1.8 -- uA
(CPU RAM )
) Pageb 29/ 357 §
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NameU SQ7653
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3.4
Ta=40~851(
tPPW . . 1 - ms
Power-on reset minimum pulse width
tPWUP _ .CPU ready . ) ) ms
Warming-up time after a reset is clear andCPU ready,
tvDD . 0.5 5 ms
Power supply rise time
tPWUP BOOTROM code
Supply voltage (VDD)
A
Operating voltage f------------_2 E
i
| tvDD i

Power-on reset signaII | \

/ Warm-up counter start

Warm-up counter Lm-lﬂ_l-mﬂ_ﬂ_
clock ﬂmmﬂﬂﬂ

~ tPWUP R :
CPU and peripheral : :
circuit reset signal
3-1
Note U A 0.2V A IC

5 Pageb30/ 357 i}
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3.5BROR
Ta=40~851(
VBROR Risin VDD rise time and fall time > tVDD 1.95 2.0 2.05 vV
nggRgetected — .g (tvDD please refer toch3.4 POR
g VBROR_ Falling characteristics ) 1.85 1.90 1.95 |v
Supply voltage (VDD)
A
Operating voltage
Levelofdetected F- - coeeeiimmmmmmmi e e eeeeeeeereeeas
voltage |+ : :
BROR voltage 4 : I
detection reset signal
3-2BROR
Note U BROR A
) Pageb31/ 357 i}
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3.6 LVD
Ta=40~851(

VDOLVL1 |Falling Mode, LVDOCFG=000 (Note) 1.94 2.00 2.06 \%
LVD 0 VDOLVL2 |Falling Mode, LVDOCFG=001 2.28 2.35 2.42 \%

VDOLVL3 |Falling Mode, LVDOCFG=010 2.57 2.65 2.73 \%

VDOLVL4  |Falling Mode, LVDOCFG #9011 2.76 2.85 2.94 \%

VD1LVL1 |Falling Mode, LVD1CFG=100 3.06 3.15 3.24 \%
LVD 1 VD1LVL2 |Falling Mode, LVD1CFG=101 3.86 3.98 4.10 \%

VD1LVL3 [Falling Mode, LVD1CFG=110 4.07 4.20 4.33 \%

VD1LVL4 |Falling Mode, LVD1CFG=111 4.37 4.50 4.64 \%
tVLTON Voltage detecting detection response time - 1 10 us

Qupply voltage (VDD)
A
Operating voltage
Level of detected voltage}
1.94V (Note)
tVLTON,, : o
Signal to request the 13
Voltage detection interrupt : ”
3-3LVD
NoteU BROR
) Pageh 32/ 357 i}
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3.7 ADC
VREF_ADC=VD[
4.5V U VDD U 5.5V, Ta= -40~85
REsDC . 12 . b|tS
fADC _— _— 470 KSPS
OND) DNLaoc - - £2.5 LSB
(INL) INLaoc - - 3.5 LSB
Ecain . n +5 LSB
Eorrser - - +4.5 LSB
VADC_RNG - -- VDD v
VREF_ADC VRer_aoc VDD ! v
10 VERF_ADC=VDIA 4.5~5.5V
20 (offset) (gain compensation)
30U ADC sample rae == — x
e.x. 24MHz, ADCCKDIV 0x® ADC Samplerate :—o—— ¢ XK CQi N i
VREF_ADC=VDL
2V U VDD U 5.5V, Ta= -40~85
RESpc . 12 . bits
fanc _ _ 470 KSPS
(DNL) DNLaoc - _ +4 LSB
(INL) INLaoc ~ - 45 LSB
Ecain - - +6 LSB
EorFseT . " +6 LSB
Vabc_rnG - - VDD \
VREF_ADC VRer_ac VDD * v
10 VERF_ADC=VDIA 2~5.5V
20 (offset) (gain compensation)
3U ADC sample rae == — x
e.x. 24MHz, ADCCKDIV  0x@® ADC Samplerate :——— ¢ X& ¢ Ri 1 i
) Pageb 33/ 357 §
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No.U TDD01-S7663-CN

NameU SQ7653

3.8
VDD =2.7V~5.5V, Ta= -40~85
Current consumption of the Vewe - - 60 160 UuA
comparator
Vewe : CMPOP, CMPON 0 - VDD-1.3 \%
Voltage range
Veme os : CMPOP, CMPON -15 - +15 mV
Offset voltage -
: CMP0O,Overdrive 5mV - 650 1200 ns
. tcmp_pelay .
Delay Time : CMP0O,Overdrive 50mV - 140 420 ns
: CMPOO,
. tcme_roy  |POwWer down recovery - - 1200 ns
Comparator ready time
PD:1A O
t : CMPOO - - 1200 ns
Power up stabilization time MP_PU
) Pageb 34/ 357 i}
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3.9 Flash
(Vss: OV, 2.0V U VDDU 5.5V, TopR: 40 to 85‘(:)
Flash -- -- 100,000
Flash (per byte) -- -- 40 >s
chip erase -- -- 40
Flash sector erase 5 ms
1 =512 )
3.10 EEPROM
(Vss= 0V, 2.0V U VppU 5.5V, Topr=-40 to 85T)
EEPROM -- -- 100,000
EEPROM (per byte) - - 40 >3
chip erase -- -- 40
EEPROM sector erase 5 ms
1 =32 )
) _Pageth35/ 357 )
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4. (CPU)
SQ7653 870E
C
-9
- 16 (ALU) /
- 2 8 16 (GPRs)

- 2 8 8 GPRs

- 2 8 16 GPRs

- 16 (PO)

- 16 (SP)

- 7 (PSW)

- 48 KB Flash

- 8 KB EEPROM

- 2KB RAM
) Pagech36 / 357
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4.1
A A register r,g 8-bit register
W W register rr, g9 16-bit register
B B register n 4-bit or 8-bit immediate data
C C register mn 16-bit immediate data
D D register d Signed 5-bit or 8-bit displacement
E E register X,y 8-bit direct address
H H register VW, uz 16-bit direct address
Memory contents at the address
L L register (XX)
specified by XX
Two consecutive bytes from the memory
WA WA register (xx+1, XX)
location specified by XX
BC BC register b Bit number (0 to 7)
DE DE register .b Content of bit specified by b
HL HL register z Exchange
IX IX register A Add
Y IY register - Subtract
PC Program Counter X Multiply
SP Stack Pointer = Division
PSW Program Status Word & Bitwise AND
JF Jump Status flag | Bitwise OR
CF Carry flag A Bitwise exclusive OR
HF Half carry flag null No operation
Start address of instruction being
SF Sign flag $
executed
VF Overflow flag (src) Source memory
ICF Inverse of carry flag (dst) Destination memory
IMF Interrupt Master Enable flag (srcdst) Source and destination memory
NxtOp Address of next operation RBS Register Bank Selector

>

p~
-
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ADD Add OR Logical OR

ADDC Add with carry POP Pop up

AND Logical AND PUSH Push down

CALL Call RET Return from subroutine

CALLV Vector call RETI Return from maskable interrupt service
routine

CLR Clear bit/byte RETN Return from non-maskable interrupt
service routine

CMP Compare ROLC Rotate left through carry

DAA Decimal adjust for 8-bit addition ROLD Rotate left digit

DAS Decimal adjust of 8-bit subtraction RORC Rotate right through carry

DEC Decrement byte/word (Register) RORD Rotate right digit

DI* Disable maskable interrupt SET Bit test and set

DIV Divide byte quotient SHLC Logical shift left

EI* Enable interrupt SHLCA Arithmetic shift left

INC Increment byte/word (Register) SHRC Logical shift right

J* Optimized jump SHRCA Arithmetic shift right

JP Absolute jump SUB Subtract

JR Relative jump SUBB Subtract with borrow

JRS Short relative jump SWAP swap nibble

LD Load bit/byte/word SWiI Software interrupt

(Register)/effective address

LDW Load word (Memory) TEST* Bit test

MUL Multiply XCH Exchange

NEG Negate XOR Logical exclusive OR

NOP No operation OR Logical OR

>
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4.2
W A W A
B C B C
D E D E
H L H L
IX IX
Y Y
BankO Bankl
4-1
4218
2 A 8 8 A
L 16 WA, BC DE HL
0.
A
A A A
U]
SET (0x56).A U A 0x0056 1
LD A(PC+A) U PC+A A

'Pageth39/ 357
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AC
0
DIV WA,C UCcC

LD A,HL+C) G C

DE
A 16
0
LD A, (DE) U DE
HL
A 16

0
LD A, (HL) & HL
LD A, (HL+0x52) & HL
LD A,(HL+C) U HL

4.2.216

2 16
AIX 1Y
U
LD A (X)) GIX
LD A(Y+0x52) uly
LD IX(0x3A) U IX

A
RBS,1A
A
U (BANKO
(X 1v)
A

>
p~

p

DE

HL

IX 1Y

BANK1)

'Pageth40 / 357
A A

A HL
AIX 1Y
IX 1Y 0
A ( ULD
A RETI PSW
8 (WAB,CDEH L) 16




IMQ Technology Inc.

No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

PINTX}{

4.2.3

Zero Flag, ZF
Carry Flag, CF

>

PSW

BANKOA BANK1
LD RBS,1
| Interrupt processing |
RETI
0x003F SFR .

Jump Status Flag, JF

Half Carry Flag,HF
Sign Flag, SF
Overflow Flag, VF

;Switches to the register bank BANK1

;RETURN

(Makes a return automatically to
BANKO that was being used by the
main task when the PSW is restored)

PSW 6

A ( 6JJ c@&IJR@6CC
T 1 JF=1
F 0 JF=0
Z Zero ZF=1
NZ Not zero ZF=0
CS Carry set CF=1
CcC Carry clear CF=0
VS Overflow set VF=1
VC Overflow clear VF =0
M Minus SF=1
P Plus SF=0
EQ Equal ZF=1
NE Not equal ZF=0
LT Unsigned less than CF=1
GE Unsigned greater than or equal to CF=0
LE Unsigned less than or equal to (CFrZF) =1
GT Unsigned greater than (CFA"ZF)=0
SLT Signed less than (SFAVF) =1
SGE Signed greater than or equal to (SFA"VF)=0
SLE Signed less than or equal to ZF~(SFAVF) =1
SGT Signed greater than ZF~(SFAVF)=0
4-3
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4.2.4 (SP)
SP 16
A
4.25 (PC)
PC 16
CPU

SP 1 POP

p-
p

PC CPU

‘Pageb42 / 357
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4.3
SQ7653 9
4.3.1

(HL), (DE
16 HL DE

ULD A,(HL)

8

16 HL IX 1Y

ULD A,(HL +0x12)
(HL + C)

HL A
ULD A, (HL+C)

SP

U LD A, (+SP)

>
p~
-

A A
7
2
1
1
2
1
1
2
1
18
4-4
), (1X), (1Y)
IX 1Y
(HL+d), (IX+d), (IY+d)
A 8 d A

(+SP)

¢

SP

(SP)
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sp A A sp A
ULD (SR),A
8 (SP+d)
sP A 8 dA

ULD WA, (SP + 0xD6)

PC (PC+A)
PC A A A A
ULD A, (PC+A)
4.3.2
8 x)
8 XA 0x0000  OxOOFF
ULD A, (0x87)
16 (vw)
16 VWA 0x0000  OxFFFF

ULD A, (0x5678)

4.3.3 r m
r rr
OLD A B
434 (n mn)
n mn
ULD A, 0x53
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4.3.5.
PC 8
PC A 8 dA JR
UJR $+ 2 +0x35
PC 5
PC A 8 dA JRS
UJRS $ + 2 + 0x14
4.3.6
16
U JR OxOF1A3
4.3.7
4 2 A 16 ) CALLV
4.3.8
A
USET A3
A A (HL) (DE) (IX) (1Y)
(HL+d) (IX+d) (IY+d) (HL+C) (+SP) (SP+d) (PC+A) (x) (vw) A
U SET (HL).1
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439

AA 3 A (HL), (BE) (IX)
(Y) (HL+d) (X+d) (IY+d) (HL+C) (+SP) (SP+d) (PC+A) x) (w) A

U SET (HL).A
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4.4
A
- (SWI)
441
F A
A
E A A
F D
4.4.2
F A
D A
A
E
F D

‘Pageb47/ 357
A A




IMQ Technology Inc.

No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

4.4.3
A
F A
D A
M A
A A
E
F D M E
4.4.4
A
F A
D A
M A
A A
E
F D M E
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4.4.5
0
1 2
JP (src*)
JP gg *src: DE, HL, IX, 1Y, IX+d, IY+d, SP+(
HL+d, HL+C, +SP, PC+A
JP mn fp (_SfC*)
SIc: X, vw
1) PC 8
JR T,$+2+d, etc.
2) PC 5
JRS T, $+2+d, etc.
JP OxOF1A3
E 1 U
A
F A
A
E A A
F D E
E 2 U
A
F A
D A
E A
E+1
E+2
F D E E+1 | E+2
) Pageh49/ 357 §
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4.4.6

CALL OxOF1A3

CALLV 0x9
E 1
A
1
F A
A
E A A
F D E
E 2
A
2
F A
A
E A
E+1
E+2
F D E E+1 E+2
) Pagedh50 / 357 )
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4.4.7

(SWI)

¢

p

p

E+1

>

E+2

E+3

SWiI

E+1

E+2

E+3
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4.5
A u
(ALU)
/
45.1
8-bit register to register operation ldr,g 1
16-bit register to register operation Id rr, gg 1
8-bit immediate to register Idr,n 1
Move
16-bit immediate to register Id rr, mn 1
16-bit SP register move operation Id SP, SP+d 1
16-bit SP register move operation Id SP, Sk 1
8-bit memory to register operation Id r, (src*) 1
Load
16-bit memory to register Id rr, (src*) 1
8-bit register to memory Id (dst*), r 1
16-bit register to memory Id (dst*), rr 1
Store
8-bit immediate to memory Id (dst*), n 1
16-bit immediate to memory Id (dst*), mn 1
16-bit register to memory stack push rr 1
Push
8-bit PSW register to memory stack push PSW 1
16-bit register from memory stack pop rr 1
Pop
8-bit PSW register from memory stack pop PSW 1
8-bit register to register xchr,g 1
16-bit register to register xch rr,gg 1
Exchange
8-bit register to memory xch r,(src*) 1
16-bit register to memory xch rr,(src*) 1
U src: x, vw, DE, HL, IX, 1Y, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
dst: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HLHd+C, SP
4-5
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4.5.2 (ALU)
8-bit register to an immediate value cmp g,n
16-bit register to an immediate value cmp gg,mn
8-bit register to another register cmpr,g
Compare 16-bit register to another register cmp rr,gg

8-bit register to memory content

cmp r,(src*)

8-bit memory content to an immediate value

cmp (src*),n

16-bit register to a memory content

cmp rr,(src*)

Add

8-bit register to an immediate value add g,n
16-bit register to an immediate value add gg,mn
8-bit register to another register add r,g
16-bit register to another register add rr,gg

8-bit register to memory content

add r,(src*)

8-bit memory content to an immediate value

add (srcdst*),n

16-bit register to a memory content

add rr,(src*)

Add with carry

8-bit register to an immediate value addc g,n
16-bit register to an immediate value addc gg,mn
8-bit register to another register addc r,g
16-bit register to another register addc rr,gg

8-bit register to memory content

addc r,(src*)

8-bit memory content to an immediate value

addc (srcdst*),n

16-bit register to a memory content

addc rr,(src*)

Substract

8-bit register to an immediate value sub g,n
16-bit register to an immediate value sub gg,mn
8-bit register to another register subr,g
16-bit register to another register sub rr,gg

8-bit register to memory content

sub r,(src*)

8-bit memory content to an immediate value

sub (src*),n

16-bit register to a memory content

sub rr,(src*)

Substract with borrow

8-bit register to an immediate value subb g,n
16-bit register to an immediate value subb gg,mn
8-bit register to another register subb r,g

= G R R R R R R S e R R e
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16-bit register to another register

subb rr,gg

8-hit register to memory content

subb r,(src*)

8-bit memory content to an immediate value

subb (srcdst*),n

16-bit register to a memory content

subb rr,(src*)

bitwise logical AND

8-hit register to an immediate value and g,n
16-bit register to an immediate value and gg,mn
8-bit register to another register andr,g
16-bit register to another register and rr,gg

8-bit register to memory content

and r,(src¥*)

8-bit memory content to an immediate value

and (srcdst*),n

16-bit register to a memory content

and rr,(src*)

bitwise logical OR

8-bit register to an immediate value org,n
16-bit register to an immediate value or gg,mn
8-bit register to another register orrg
16-bit register to another register or rr,gg
8-bit register to memory content or r,(src*)

8-bit memory content to an immediate value

or (srcdst*),n

16-bit register to a memory content

or rr,(src*)

bitwise logical

8-bit register to an immediate value Xor g,n
16-bit register to an immediate value Xor gg,mn
8-bit register to another register Xor r,g
16-bit register to another register XOr rr,gg

exclusiveOR

8-bit register to memory content

Xor r,(src*)

8-bit memory content to an immediate value

xor (srcdst*),n

16-bit register to a memory content

XOr rr,(src¥*)

8-bit register operation decr
Increment 16-bit register operation dec rr

8-bit memory operation dec (srcdst*)

8-bit register operation decr
Decrement 16-bit register operation dec rr

8-bit memory operation

dec (srcdst*)

I e B B e e e N R S R R R R
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Add with 8 -bit packed
8-bit register operation daag 1
BCD number
Subtract with 8-bit
8-bit register operation das g 1
packed BCD number
mul
Multiply 8-bit register operation 1
mregl*,mreg2*
Divide 8-bit register operation div dregl*, C 9
Negate 16-bit register operation neg CS, gg 1
U src: x, vw, DE, HL, IX, 1Y, IX+d, IY+d, SP+d, HLHH+C, +SP, PC+A
srcdst: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
mregl: W, B, D, Hmreg2: A, C, E, L
dregl: WA, DE, HL
4-6 (ALU)
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45.3 /
8-hit register, logical shift left by one shlc g 1
8-bit register, logical shift right by one shrc g 1
Shift
16-bit register, arithmetic shift left by one shica gg 1
16-bit register, arithmetic shift right by one shrca gg 1
8-bit register, rotate left with carry flag rolc g 1
8-bit register, rotate right with carry flag rorc g 1
8-bit memory to-memory, rotate left and
Rotate rold A,(src*) 1
concatenate
8-bit memory-to-memory, rotate right and
rord A,(src*) 1
concatenate
Swap 8-bit register, swap the high and low nibbles swap g 1
U
src: X, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
4-7 /
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454
Set a bit of an 8bit register using a 3-bit b field set g.b 1
Set a bit of a memory content using a 3-bit b
set (src*).b 1
Bit set filed
set a bit of a memory content using the
set (src*).A 1
loworder 3 bits of A register
clear a bit of an 8-bit register using a 3-bit b field | clr g.b 1
clear a bit of a memory content using a 3-bit b
clr (src*).b 1
Bit clear filed
clear a bit of a memory content using the
clr (src*).A 1
loworder 3 bits of A register
complement a bit of an 8-bit register using a 3bit
cplg.b 1
b field
complement a bit of a memory content using a
Bit complement cpl (src*).b 1
3-bit b filed
complement a bit of a memory content using
cpl (src*).A 1
the low -order 3 bits of A register
Test a bit of an 8bit register using a 3-bit b field test g.b 1
Set a bit of a memory content using a 3-bit b
test (src*).b 1
Bit Test filed
set a bit of a memory content using the low
test (src*).A 1
order 3 bits of A register
Load the value of bit b of an 8-bit register into
Id CF, g.b 1
the Carry flag
Load the value of bit b in a memory location into
Load Carry flag Id CF, (src*).b 1
the Carry flag
Load the value of a memory bit specified by the
Id CF, (src*).b 1
low -order 3 bits of register A into the Carry flag
Store CF flag into the value of bit b of an 8hit
Store Carry flag Id g.b,CF 1
register
) Pageb57 / 357 i}
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Store CF flag into the value of bit b in a memory
Id (src*).b,CF 1
location
Store CF flag into the value of a memory bit
Id (src*).b,A 1
specified by the low-order 3 bits of register A
ExclusiveOR the value of bit b of an 8-bit register
with the Carry flag and place the result in the xor CF, g.b 1
Carry flag
ExclusiveOR the value of bit b in a memory
ExclusiveOR Carry flag
location with the Carry flag and place the result xor CF, (sré¢).b 1
operation
in the Carry flag
ExclusiveOR the value of a memory bit specified
by the low -order 3 bits of register A with the xor CF, (src*).b 1
Carry flag and place the result in the Carry flag
Set Carry flag Set the Carry flag set cf 1
Clear Carry flag Clear the Carry flag clr cf 1
Complement Carry Complement the Carry flag cpl cf 1
flag
0
src: X, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
4-8
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455
Short relative jump with true jump flag jrs T,$+2+d 1
Short relative jump with false jump flag jrs F,$+2+d 1
Relative jump with true jump flag jr T,$+2+d 1
Relative jump with false jump flag jr F,$+2+d 1
Relative jump with true Zero flag jr EQ,$+2+d 1
Relative jump with false Zero flag jr NE,$+2+d 1
Relative jump with true Carry flag jr LT,$+2+d 1
Relative jump with false Carry flag jr GE,$+2+d 1
Relative jump with true Carry and Zero flags jr LE,$+2+d 1
Relative jump with false Carry and Zero flags jr GT,$+2+d 1
Relative jump with true Sign flag jr M, $+3+d 1
Conditional jump Relative jump with false sign flag jr P,$+3+d 1
Relative jump with true result of an exclusive-OR | jr SLT,$+3+d 1

operation of Sign and Overflow flags

Relative jump with false result of an exclusiveOR | jr SGE,$+3+d 1

operation of Sign and Overflow flags.

Relative jump with true Zero flag and true result | jr SLE,$+3+d 1
of an exclusiveOR operation of Sign and

Overflow flags

Relative jump with false Zero flag and false result | jr SGT,$+3+d 1
of an exclusive-OR operation of Sign and

Overflow flags

Relative jump with true Overflow flag jr VS,$+3+d 1
Relative jump with false Overflow flag jr VC,$+3+d 1
Jump with immediate addressing JP mn 1
Jump with register addressing JP gg 1
Unconditional Jump
Jump with direct addressing mode or register JP (src*) 3
indirect addressing mode
U src: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
4-9
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456 3 3
Vectored subroutine call callv n 1
Absolute subroutine call call mn 1
Subroutine call Subroutine call with register addressing mode call gg 1
Subroutine call with direct addressing mode or call (src*) 3
register indirect addressing mode
Return from a subroutine ret 3
Return from a maskable interrupt service routine | reti 3
Return
Return from a non-maskable interrupt service retn 3
routine
Software interrupt Software interrupt instruction Swi 4
NOP No operation nop 1
U
src:x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
4-10 3 3
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5.

48KB

p>
b

A
0x0000 0x0000
0x1800 SRAM2KB
Reserved 0x2000
Reserved
0x4000 0x4000
Flash Flash
48KB 48KB
OXFFFF OXFFFH
PMCFG=0x00 PMCFG=0x01
5-1
0x0000 SER 0x0000 SEFR
0x1000
SRAM 0x1000 g p Am
0x1800 0x1800
Reserved Reserved
0x2000 0x2000
EEPROM EEPROM
0x4000 0x4000
Reserved
0x8000
Reserved
Flash
(Remaining
32KB)
0xC000
Flash
OxEFEF (First 16KB) OXEEEH
DMCFG=0x00 DMCFG= 0x02
5-2
U] Reserved R/W
) Paged 61/ 357
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Memory Starting address End address
Flash Array 0x4000 OXFFFF
SRAM 0x1000 Ox17FF
EEPROM Array 0x2000 Ox3FFF
5- 1 PERIPHERAL MEMORY MAP
51
A 64 A 3 U
- (system control registers)
- (system registers)
0x0008 SYSCRO 0
0x0009
0x000A
0x000B RSTFLG Reset
0x000C uiD
0x000D SWRST
0x000E
0x000F
0x0010
|
0x001F
0x0020 CLKCRO 0
0x0021 CLKCR1 1
0x0022 CLKCR2
0x0023 CLKST
0x0024 PLLCRO PLL 0
0x0025
0x0026 CLKWUP
0x0027 FCKDIV Flash

0x0028 WDCTR

0x0029 WDCDR

>
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>
p~
-

0x002A WDCNT 8

0x002B WDST

0x002C WUCCR

0x002D WUCDR

0x002E TBTCR

O0x002F

0x0030

0x0031 LVDCRO

0x0032

0x0033

0x0034 PONCR

0x0035

0x0036 LVDCR1

0x0037

0x0038 PMCFG

0x0039 DMCFG

0x003A MIFR

0x003B

OXO|03E

0x003F PSW
5-2
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>

5.1.1
0x0008 SYSCRO 0
0x000A PMR
0X000B RSTFLG Reset
0Xxoo0C uiD
0X000D SWRST
0(SYSCRO)
SYSCRO
(0X0008) 7 6 5 4 3 2 1 0
reserved reserved | reserved | XRSTDIS| OCDDIS | ROMST | reserved
/ - - - R/W R/W R -
1 0 0 0 0 0 0
0 0
20
oU
XRSTDIS
1U
oU ocD
OCDDIS OCD
1U OCD
0U ROM CRC
ROMST ROM
1U ROM CRC

p~
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(PMR)
PMR
(0X000A) 7 6 5 4 3 2 1 0
reserved reserved | LDOON DSM PMODE[2:0]
/ - - R/W R/W R/W R/W R/W
0 0 0 0 0 0 0
o 02
ou LDO
LDOON LDO
1U LDO
oU Seep
DSM
1U Seep
000U
PMODE [2:0]
)
Reset (RSTFLG)
RSTFLG
(OX000B) 7 6 5 4 3 2 1 0
CLR LVDRST | LVDRSD BRRST | Reserved| WDTF PRRST EXRST
/ W R R R R R R R
0 0 0 0 1 0 1 1
POR
o0 Reset Flag
CLR RSTFLG 10 Reset Flag, 0
(write 1 clear)
0: LVD
LVDRST LVD1
1. LVD1
0: LVD
LVDRSD LVvDO
1: LVDO
0: BROR
BRRST BROR
1: BROR
oU  Watch dog
WDTF Watch dog
1U  Watch dog
ou
PRRST
1U
ou
EXRST N
1U
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(UID)
(0chJ)|o%C) 7 6 5 4 3 1 0
UIDn
/ R/W
10 (device identification number),
20 UID 16 bytesA LSB A MSB _ UIDn, n=0~15_
30 ulD UID register(0x00C)A 16 A ByteA Byte AlC
Byte | 16 UID 16 Bytes
40 A UID Register 0x00, A
[*(volatile unsigned char*)(0x000C) = 0x00; ] 0x00A 16 A
UID15,
50 uiD A uiD 8 bit (temp) A
void UID_Read(unsigned char *DID){
unsigned char i;
unsigned char temp;
*(volatile unsigned char*)(0x000C) = 0x00; //Reset UID pointer by
writing to it.
for(i=0; i<16; i++) /lread 16 bytes of UID
Eemp = (*((volatile unsigned char*) 0x000C));
DIDJ[i] = temp;
__asm("NOP");,
}
}
(SWRSY
(on\é)voRoSDT) 7 6 5 4 3 1 0
SWRST7:0]
/ R/W
0 0 0 0 0 0 0
U
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OCD

KWI

LVD
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5.1.2
V]
- PMCFG
- DMCFG
- MIFR
- PSW
0x0038 PMCFG
0x0039 DMCFG
0x003A MIFR
0x003F PSW
(PMCFG)
PMCFG
(0x0038) 7 6 5 4 3 2 1 0
PMCFG[:0]
/ R/W RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
10
20 A reserve 0
PMCFG=0x00:RAM
PMCFG PMCFG=0x01 RAM ,RAM
0x1800
(DMCFG)
DMCFG 7 \ 6 \ 5 4 3 2 1 0
DMCFG[7:0]
/ RIW RIW R/W RIW R R/W R/W R/W
0 0 0 0 0 0 0 0
10
) _Pagedb 68/ 357 )
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DMCFG

DMCFG=0x00: Flash

DMCFG=0x02:Flash

16KB

32KB

0xCOO00-OxFFFF

0x8000-OxFFFF

>
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(MIFR)
MIFR
(0X003A) 7 6 5 4 3 2 1 0
reserved IMF
/ R R/W
0 0
10
20 A reserve 0
El i}
IMF (ED)
(D1
(PSW)
PSW
(0X003F) 7 6 5 4 3 2 1 0
JF ZF CF HF SF VF RBS -
/ R R R R R R R -
0 0 0 0 0 0 0 *
10
20 o IMF A Ox003A
PSW 7 A CPU RBS HF
(Conditional Code,CCA 0JR ce6JR86cc, aod
T 1 JF=1
F 0 JF=0
Z Zero ZF=1
NZ Not zero ZF=0
CS Carry set CF=1
CcC Carry clear CF=0
VS Overflow set VF=1
VC Overflow clear VF=0
M Minus SF=1
P Plus SF=0
EQ Equal ZF=1
) Pagedb 70/ 357 §
A A A A

>
p~




IMQ Technology Inc.

No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

NE Not equal ZF=0

LT Unsigned less than CF=1

GE Unsigned less than or equal to CF=0

LE Unsigned less than or equal to (CFrzZF) =1

GT Unsigned greater than (CF~"ZF) =0
SLT Signed less than (SFAVR) =1
SGE Signed greater than or equal to (SFAVF) =0

SLE Signed less than or equal to ZFN(SFAVE) =1
SGT Signed greater than ZFN(SFAVF) =0
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5.2
5.2.1
0
- (WDT)
- (TBT)
0 1 2 3 4 5 6 7
Flash
0x0040 |[FCR FSR FADDRO |FADDR1 |[FDATAO FDATA1 FDATA2 FDATA3
EEPROM
0x0048 [EECR EESR EEADDRO |[EEADDR1 |[EEDATAO [EEDATA1 |[EEDATA2 [EEDATA3
0x0050 [TMRAOCFG [TMRAOSR [TMRAOCRO TMRAOCR1 [TMRAOMDO [TMRAOMD1 |[TMRAOCPL [TMRAODTM
0x0058 |[TMRAODRO [TMRAODR1 [TMRAOPWMOTMRAOPWM1
0x0060 [TMRA1CFG[TMRAL1SR [TMRAICRO [TMRAICR1 [TMRALMDO [TMRALMD1 TMRA1CPL [TMRALDTM
0x0068 |[TMRA1DRO [TMRA1DR1 [TMRA1PWMOTMRALPWM1
0x0070 TMRA2CFG|[TMRA2SR [TMRA2CRO [TMRA2CR1 [TMRA2MDO|[TMRA2MD1|[TMRA2CPL TMRA2DTM|16
0x0078 [TMRA2DRO [TMRA2DR1 TMRA2PWMOTMRA2PWM1 Timer A
0x0080 [TMRA3CFG[TMRA3SR [TMRA3CRO [TMRA3CR1 [TMRA3MDO[TMRA3MD1[TMRA3CPL TMRA3DTM
0x0088 |[TMRA3DRO [TMRA3DR1 TMRA3PWMOTMRA3PWM1
0x0090 [TMRA4CFG|[TMRA4SR [TMRA4CRO [TMRA4CR1 [TMRA4MDO|[TMRA4MD1[TMRA4CPL TMRA4DTM
0x0098 [TMRA4DRO [TMRA4DR1 TMRA4PWMOTMRA4PWM1
Ox00A0 |[UARTOCR1 [UARTOCR2 [UARTODR [UARTOSR [RDOBUF |[TDOBUF UART1CR1 [UART1CR2 UART
Ox00A8 |UART1DR |[UART1SR [RD1BUF [TD1BUF UART2CR1 [UART2CR2 UART2DR [UART2SR
Ox00BO |RD2BUF [TD2BUF
0x00B8 [SBIOCR1 |[SBIOCR2 [SBIOSR 12COAR SBIODBR 12C
0x00CO0
I

0x00C8
Ox00D0O [SIOOCR1 [SIOOCR2 [SIOOSR SIOOBUF SIO
0x00D8
OX00EO [PoDO [P0 | P3po  pap0 | ] ] GPIO
O0x00ES8
0X00F0 |PODI P1DI \ P3DI P4DI \ \ \
0x00F8
0x0100 |[POOE P1OE \ P30E P40E \ \ |
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0 1 2 3 4 5 6 7
0x0108
0x0110 |POPU IPlPU I IPSPU |P4PU I | |
0x0118
0x0120 [POPD IP1PD I IP3PD IP4PD I I I
0x0128
0x0130 |PODSEL |P1DSEL I IPSDSEL |P4DSEL I | |
0x0138
0x0140 |POCFGCR |POCFGV |PICFGCR |P1CFGV P3CFGCR |P3CFGV
0x0148 |PACFGCR |PACFGV |P5CFGCR |P5CFGV  |[P6CFGCR |P6CFGV  |P7CFGCR |P7CFGV
0x0150
I
0x0170
PCKENO [PCKEN1 [PCKEN2 [PCKEN3 [PCKEN4 [PCKEN5 [PCKEN6 |PCKEN7Y
0x0178
0x0180 |PRSTRO |PRSTR1 |PRSTR2 |PRSTR3 |PRSTR4 |PRSTR5 |PRSTR6 |PRSTRY
0x0188 |KWUCRO |[KWUCR1 |KWUCR2 KWUSRO |KWUSR1 |KWUSR2
0x0190 |[EINTCRO [EINTCR1 [EINTCR2 |[EINTCR3 [EINTCR4 [EINTCR5 [EINTCR6 |[EINTCR?
0x0198 |[EINTCR8 [EINTCR9
0x01A0 [IFRO IFR1 IFR2 IFR3 IFR4 IFR5 IFR6 IFR7
0x01A8 |IFR8 IFR9 IFR10 IFR11 IFR12 IFR13 IFR14 IFR15
0x01BO [IERO IER1 IER2 IER3 IER4 IER5 IER6 IER7
0x01B8 [IERS IER9 IER10 IER11 IER12 IER13 IER14 IER15
0x01CO [IPRO IPR1 IPR2 IPR3 IPR4 IPR5 IPR6 IPR7
0x01C8 |[IPR8 IPR9 IPR10 IPR11 IPR12 IPR13 IPR14 IPR15
0x01D0 |IPR16 IPR17 IPR18 IPR19 IPR20 IPR21 IPR22 IPR23
0x01D8 |[IPR24 IPR25 IPR26 IPR27 IPR28 IPR29 IPR30 IPR31
Ox01EO
I
0x02F8
0x0300 |ADCCRO JADCCR1 |ADCCR2 I[ADCCKDIV JADCLV JADCSCANO |ADC
0x0308 IADCSR IADCCHRDY|ADCCHSEL
0x0310 |ADCDRL |ADCDRH |ADCLLVL |ADCLLVH |ADCHLVL |ADCHLVH
0x0318
I
Ox031F
0x0320 [CMPCR |CMPSR
0x0328
I
0x084F
0x0850 |CRCCR CRCDI CRCDOO [CRCDO1 CRC
0x0858 |DICCR DICCNTO [DICCNT1 [DICADRO [DICADR1 [DICADR2 DIC
0x0860
I
OXOFFF
§ Pageb 73/ 357 }
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6.

6.1

>

p~

-

A CPU
mA uA
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

p>
b

CPU
ON OFF OFF
ON* ON* OFF
LDO ON ON OFF
BROR ON* ON* ON*
LVD OFF* OFF* OFF
PLL OFF* OFF* OFF
HXTAL OFF* OFF* OFF
LXTAL OFF* OFF* OFF*
LIRC ON ON ON
Flash ON ON OFF
EEPROM ON ON OFF
RAM ON ON Retention
U
Retention:
6-1
A
) _Pagedb 75/ 357
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
6.1.1
A CcpPU A A
A A A
6.1.2
A A A CPU A PLL
A PLL U
o
E U]
WDT INT/WDT RST CPU
6.1.3
A CPU A PLL A A ROM Flash
E U
E U
A KWI CPU A LVD CPUA CPU
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NameU SQ7653

VersionU V1.7

6.1.4

A CPU

p>
b
p>

PMR( Pwer Mode Register)
U A CPU

CPU | A CPU
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No.U TDD01-S7663-CN

VersionU V1.7

NameU SQ7653

6.2

6.2.1
1. (RESETB )
2. (PORA )
3. (BROR, )
4. (WDTA )
5. 1 (LVD1A )
6. 2 (LVD2A )

Internal factor reset detection status register,

T ® \/oltage detection circuit reset signal

P42 (RESET) D— P42 port -LD
- , [
ower-on reset signal v

Brown-out detection reset signal

\Watchdog timer reset signal

> External reset input enable reset signal

» CPU/peripheral

Warm-up counter L .
circuits reset signal

Warm-up

Voltage detection reset O signal

counter

reset signal L
g System clock control circuit

Voltage detection reset 1 signal

-
p~

6-1
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
6.2.2
0(SYSCR)A Reset (RSTFLG))
0x0008 SYSCRO 0
0X000B RSTFLG | Reset
0(SYSCRO)
SYSCRO 7 6 5 4 3 2 1 0
reserved reserved | reserved | XRSTDIS| OCDDIS | ROMST | reserved
/ - - - R/W R/W R -
0 0 0 0 0 0 0
0 0
20
30 A reserve 0
ou
XRSTDIS
10
oU OCD
OCDDIS OCD
10 ocD
0U ROM CRC
ROMST ROM
10U ROM CRC

‘Pageh79 / 357
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
Reset (RSTFLG)
RSTFLG
(0X000B) 7 6 5 4 3 2 1 0
CLR | LVDRST | LVDRSD | BRRST | Reserved| WDTF PRRST EXRST
/ W R R R R R R R
0 0 0 0 1 0 1 1
POR
oU Reset Flag
CLR RSTFLG 10 Reset Flag, 0
( 1 A write 1 clear)
0. LVD
LVDRST1 LVD1
1. LVD1
0. LVD
LVDRSTO LVDO
1: LVDO
0: BROR
BRRST BROR
1: BROR
o0  Watch dog
WDTF Watch dog
1U  Watch dog
oU
PRRST N
10
oU
EXRST .
10
) Pageh 80/ 357 §
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
6.2.3
A (PC) A
CPU
A A
A (Brown-Out Reset, BROR)

A A
RESET A A A A
(low -active)

A
A
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

6.24
A U
GPIO high-Z
A
CRU GPIO Peripheral
SFR (typ.,sysclk=2MHz)
RESET )
BROR( 4 ms
145 us
16 us
6-2
BOOTROM code i BOOTROM code 50ms(typ.)
) Pageh 82 / 357 i}
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

PC OXFFFE OxXFFFE OXFFFE
SP Ox1FFF Ox1FFF Ox1FFF
PSW 0x00
RAM
W, A B C D E H L IXIY)
JF
ZF
CF
HF
SF
VF
IMF 0 0 0
IER 0 0 0
IFR 0 0 0
1/0
SFR SFR SFR
6-3SQ7653
U (Power-on Reset)
v ‘Pagech83 / 357 )
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

6.2.5

RESET pin

6.25.1 (RESETB )
P42 RESETB A P42 A
10
A
Recommended ; :
operatingvoltage [~ — — — T T ; :
_‘Fi ‘Fesel time i

CPU/peripheral
circuits reset

r
During reset ‘Warm-up operation

/7

Recommended
operating voltage

RESET pin

Reset signal

>
p~

6-2 ( )

g \

CPU and peripheral circuits
start operation

— e

Reset time

\_/

During reset

777
6-3 ( )

Warm-up operation

_Pageth84 / 357
A A

CPU and peripheral circuits
start operation




IMQ Technology Inc.

No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

A RESET A Warm-up operation time  :4ms
A RESET 10 psA
. Warm-up operation time  :4ms
A RESET A
o A RESET "HA

6.2.5.2

A A

A
A A
"5.2
6.2.5.3
A VDD VDD
(VBROR) A "6.4 "
6.2.54
A

"6.5

6.2.55 (WDT)
A
"13.1
) Pagech 85/ 357 §
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
6.25.6 P42
P42 A A P42
A PAOE2 " A6 P42
SYSCB<XRSTDIS>" 0 6 P42
P42 10 A SYSCROXRSTDIS> "14
10P42 A 10 A 10
P42 A

20 10 A SYSCRO<XRSTDIS® 0 ¢ A

6.2.5.7
SWRST A
Id (SWRST)X5A
ld (SWRST), OxA5
Id (SWRST), 0xC3
ld (SWRST), 0x3C
A CPU 2us (@16MHz)i CPU ready ( BOOTROM code )
16us (@16MHz)
) Pageh 86 / 357 §
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

6.25.7
PRSTR A

PRSTRXx

PRSTRO0.0 (Global system reset)

PRSTRO.1 1 ( GPIOs)

PRSTRO0.2 2: ( GPIOs)

Bit 7 6 5 4 3 2 1 0

PRSTRO| TMRA4 TMRA3 TMRAZ2 TMRA1 TMRAO Peripheral | Peripheral | Global
Reset 2 Reset 1 Reset

PRSTR1 UART2 UART1 UARTO

PRSTR2 SI00 12C0

PRSTR3| EINT7 EINT6 EINTS EINT4 EINT3 EINT2 EINT1 EINTO

PRSTR4 EINT9 EINT8

PRSTR5

PRSTR6 CMP ADC

PRSTR7 CRC/DIC

>
p~
-
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

6.3

¢

6.3.1

6.3.2

p>
b

; Comparator
+

ff" Reference voltage
generation circuit

&

6-4

¢ ¢

p

CPU

poY

pX

A MCU

34

¢
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No.U TDD1-S7663-CN NameU SQ7653

VersionU V1.7

6.4 (BROR
6.4.1
VDD
é Comparator :
i \ : BROR Reset
BROR VBROR | i
LEVEIE1.9V ™ | voltage select | 1 / i
PONCR
<BROREN>
6-5
6.4.2
BROR VDD VDD BROR (VBRORA
PONCR<BROREN> 1A CPU N ARSTFLGBFRST} RSTFLGEXRST
0 RSTFLGBRRST RSTFLGEXRST
BROR _ CH35BROR .
) Pagedb 89/ 357 §
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
6.4.3
(PONCR)
PONCR
(0x0034) 7 6 5 4 3 2 1 0

reserved 1 | reserved | reserved 1 | reserved 1 | reserved | reserved | reserved | BROREN

/ R/W R R/W R/W R R R R/W
1 0 1 0 0 0 0 1
10Bjit7 1,Bit5 1, Bit4 0
20
20 A reserve 0
oU
BROREN
1U
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No.U TDD1-S7663-CN NameU SQ7653

VersionU V1.7

6.5

A (INTLVD)
6.5.1
A A
(VDD) A
A
VDxLVL A
A (VDD) A
(INTLVD)
10 (VDD)
. (VDD) A
20 LVD . CH36LVD
VDD

O

VDxLVL
i (vDD)
x=1,2)
A
(INTLVD)

Detection voltagel
level selection circuit

q ) Interrupt request

signal generation
circuit

[T O—r{err

Reference voltage
generation circuit

Detection voltage0
level selection circuit
i + 1 ;

© z el 8|z |2

A L CMIBAERE T

o le|s|o b= - I =
olo|gle g alao g o
2|2|2|2 2l 212122

[  wocro | [  ocr1 |
S Internal bus

-
p~
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7

6.5.2
(LVDCR), LVDCRL )

0x0031 LVDCR 0
0x0036 LVDCR1
(LVDCRO)
LVDCRO
(0x0031) 7 6 5 4 3 2 1 0
LVDOLP LVDOCFG [2:0] LVDORSTEN| LVDOF | LVDOIEN | LVDOEN
/ R/W R/W RW R/W1C R/W R/W
0 1 1 1 0 0 0 0
10
0:
LVDOLP LVDO
1:

000U 2.00V +/-60 mV
001U 2.35V +/-70 mV
010U 2.65V +/-80 mV
011U 2.85V +/-90 mV

LVDOCFG [2:0] | LVDO

oU
LVDORSTEN | LVDO
10
oU LVD
LVDOF LVDO
10 LVD
oU
LVDOIEN LVDO
10
ou
LVDOEN LVDO
10
) Pageb 92 / 357 i}
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

(LVDCRL)
LVDCRL
(0x0036) 7 6 5 4 3 2 1 0
LVD1LP LVD1CFG [2:0] LVDIRSTEN| LVD1F | LVD1IEN | LVD1EN
/ R/IW RIW RW R/W1C R/W R/W
0 1 1 1 0 0 0 0
10
0:
LVDILP LVD1
1:
1110 4.5V +/-140 mV
1100 4.2V +/-130 mV
LVD1CFG [2:0]
1010 3.98V +/-120 mV
100U 3.15V +/-90 mV
oU
LVD1RSTEN LVD1
10
oU LVD
LVD1F LVD1
U LVD
ou
LVD1IEN LVD1
U
oU
LVD1EN LVD1
10
6.5.3
6.5.3.1 /
LVDCRx<LVDXEN> "1" LVDCRx<LVDXEN> "0"
(x=0~1),
U (VDD) A LVDCR<LVDXEN> " 16
6.5.3.2

LVDCR<LVDXRSTEN "0" A
LVDCRX<LVDXRSTEN "1" A

(a) (INTLVDX)
LVDCR<LVDXIEN> "1'A (VDD)
(INTLVD) (x=0~1),
] ‘Pageth93 / 357
A A A
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
10 A (VDD) A
(INTLVD) X (VDD) A (INTLVD)
VDD level : H H E

Detection voltage level=====memsmcacencnccnncfonnnnnnnnn ecnnscansfoscasssnonsasssannsnnss
: ; : :
H H : :
H H H H
: : I !
LVDCRLVDXEN : : : ;
INTLVD interrupt request signal E E n '
: : : :
6-7 (INTLVD)
(b) (LVDCRx<LVDXRSTEN> "1")
LVDCR<LVDXRSTEN "1'A (VDD) VDxLVL A
ALVDCR) LVDCRL . (VDD)
VDXLVLA
1 1 ] L]
VDD level ! 1 ! 1
Detection voltage levek= === e e e e e e e B e e e e e e
i : ;
1 ] [}
1 ] i
1 1 L}
i (] i
1 ] !
I : :
LVDCR<LVIXEN> i
i

Voltage detection reset signal

6-8
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
6.5.3.3
LVDCR<LVDXCFG>
6.5.34
(VDD) LVDCR<LVDXCFG>
LVDCR<LVDXEN> ¢ 1A6 (VDD) VDxLVL A
LVDCR<LVDxF> 616 . (VDD)
VDXLVLA LVDCRX<LVDxF> 600
LVDCR<LVDxF> 616 A LVDCR<LVDXEN> 6 QA6 LVDCRx<LVDxF>
LVDCR<LVDxF> 6 QA6 LVDCR<LVDxF> 606
LVDCR<LVDEN> 6 1A6 (VDD) VDLVDx A
LVDCR<LVDxF> 616 (VDD) VDxLVL A
LVDCR<LVDxF> 606

VoD level

Detaction voltage level

LVDCRLVDEN> | I

Writet 00 to LVDCRLVDXF> .\

LVDCRLVIXE> | i

6-9
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No.U TDD1-S7663-CN NameU SQ7653

VersionU V1.7

6.5.4

65.4.1
(INTLVD)

606

LVDCR«<LVDXRSTEN ¢ 0AO
LVDCR<LVDXCFG>
LVDCR<LVDXIEN> 6 1A6
LVDCR<LVDXEN> 6 1A6

10psA .
LVDCR<LVDxF> 6 CAdx=0~1).
LVD (IFR) 6 QAO

© N O~ Wb PR

VLVD (VDD)A

(INTLVD)

606
LVDCRx<LVDXEN> 6 A6

b

6.5.4.2
A

606
LVDCRX<LVDXCFG>
LVDCR«<LVDXRSTEN 6 6A
LVDCR<LVDXEN> ¢ 1A0
10us A
LVDCRX<LVDxF> 6 0(6=0~1),
LVDCRx<LVDxF> 6 0(x=0~1).
LVDCR«<LVDXRSTEN Al6A

© No gk~ wDdhPRE

10 LVDCR)
LVDCR(<LVDXEN> 6 0 6

(VDD)

LVDCRI
A

20 VDXLVL A

>
p~
-

(VDD)
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b
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
1. 606
2. LVDCR«<LVDXRSTEN 6 A6 (INTLVDx)
3. LVDCR«<LVDXRSTEN 6 0A6
U A
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

6.6 KWU
KWI 7
6.6.1 KWU
PMR<DSM>=1
A

p>

KwI 0

(Deep sleep mode)

7 6 5 4 3 2 1 0
KWUSR | Kwu3 | kwu2 | kwut | kwuo |

<2 2

2 <2

I~

a1 KWI0

PORT

i

2 KWI1

PORT

I
! a KWI 2

1 PORTI

PORT  KWI3

7 6 5 4 3 2 1 0
KWUSRL | Kwu? | Kwus | kwus | kwus |

J NG 2
@ mKWI4
[“porr | u KWI5
I P;RT ' uKWI6
'_POIE mKWI7

6-10 (
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IMQ Technology Inc.

No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

6.6.2 KWU
KWUCRO KWUCR1 KWI7  KWIO0A
0x0188 KWUCRO KWU 0
0x0189 KWUCR1 KWU 1
0x018A KWUCR2 KWU 2
0x018C KWUSRO KWU 0
0x018D KWUSR1 KWU 1
0x018E KWUSR2 KWU 2
KWU 0(KWUCRO0)
KWUCRO
(0x0188) 7 6 5 4 3 2 1 0
KW3LE | KW3EN KW2LE KW2EN | KWI1LE KWI1EN 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 KWI 3
1
0:
KW3EN KWI 3 /
1:
0:
KW2LE KwI 2
1:
0:
KWZ2EN KwI 2 /
1:
0:
KW1LE KwI 1
1:
0:
KW1EN KwI 1 /
1:
0:
KWOLE KWI 0
1
0:
KWOEN KWI0 /
1:

p>
b
p>
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

KWU 1(KWUCR1)
KWUCR1
(0x0189) 7 6 5 4 3 2 1 0
KW7LE | KW7EN KW6LE KWG6EN | KW5LE KW5EN KWA4LE KW4EN
/ 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
0:
KWT7LE KwWI 7
1
0:
KW7EN KwWI 7 /
1
0:
KW6LE KWI 6
1
0:
KWG6EN KWI 6 /
1
0:
KW5LE KWI 5
1
0:
KW5EN KWI 5 /
1:
0:
KWA4LE KWI 4
1:
0:
KWA4EN KWI 4 /
1:
) Pagedb 100 / 357 i}
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
KWU 2(KWUCR?2)
KWUCR2
(0x018A) 7 6 5 4 3 2 1 0
Reserved| Reserved| Reserved | Reserved | KWILE KW9EN KWSLE | KWSEN
/ R R R R R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
0:
KWG6LE KWI9
1
0:
KW6EN KWI19 /
1
0:
KWS5LE KWI 8
1
0:
KW5EN KWI 8 /
1
KW A A
(PNIC)
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

KWU 0(KWUSRO)
KWUSRO
(0x018C) ! 6 4 3 0
KWU3 KWU2 KWU1 KWUO
/ RIW RIW RIW RIW
0 0 0 0
5
KWU 1(KWUSR1)
KWUSH
(0x018D) ! 6 4 3 0
KWU7 KWUS KWUS5 KWU4
/ RIW RIW RIW RIW
0 0 0 0
5
KWU 2(KWUSR2)
KWUSR2
(OX018E) ! 6 4 3 0
Reserved Reserved KWU9 KWU8
/ R R RIW RIW
0 0 0 0
5

>
p~
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

6.6.3 KWU
KWI m (m: 0~9)A A (deep sleep) KWI m
A KWUSRN (n: 02),
6.6.3.1 KWU (KWUSRn)
KWI m (deep sleep) A KWUSRnN
A A
6.6.3.2 KWU (KWUCRn)
A KWUCRN <KWmMEN>=A KWI m
KWUCRN<KWmMEN> "1" A KWUCRN<KWmMLE>
KWUCRN<KWmLE> "0"A KWUCRN<KWmLE> "1"A
A KWI 0

A KWUCRO<KWOEN> "1"A

6.6.3.3
(deep sleep mode)
6.1

6.6.3.4
A KWI m
KWI m

warm-up ).

U] KWUCRnN

>
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-
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6.7
40
A
6.7.1
4
- A
- A
- A
- A
D
6.7.2
36
u 73
5 A
A

(

Reset)A

2 U
(nested)

73
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6.7.3
IER IFR IPR

RESET_IRQ 1 OXFFFE - - -

SWI_IRQ 2 OXFFFC - - -

UNDEF_IRQ 2 OXFFFC - - -

WDT_IRQ 3 OXFFF8 - IFRO.3 -
LVDO LVDO_IRQ 4 OXFFF6 IER0.4 IFRO.4 | IPR1[1:0]
5 OXFFF4 IERO.5 IFRO.5 | IPR1[3:2]
6 OXFFF2 IER0.6 IFRO.6 | IPR1[5:4]
TBT_IRQ 7 OXFFFO IERO.7 IFRO.7 | IPR1[7:6]
LVD1 LVD1 IRQ 8 OXFFEE IER1.0 IFR1.O | IPR2[1:0]
TimerA0O 16 TMRA00_IRQ 9 OXFFEC IERL.1 IFR11 | IPR2[3:2]
TimerAO1 16 TMRAO1_IRQ 10 OXFFEA IERL.2 IFR12 | IPR2[5:4]
TimerA10 16 TMRA10_IRQ 11 OXFFE8 IERL.3 IFR1.3 | IPR2[7:6]
TimerA11 16 TMRA11_IRQ 12 OXFFE6 IERL.4 IFR1.4 | IPR3[1:0]
TimerA20 16 TMRA20_IRQ 13 OXFFE4 IERL.5 IFRL5 | IPR3[3:2]
TimerA21 16 TMRA21_IRQ 14 OXFFE2 IER1.6 IFR1.6 | IPR3[5:4]
15 OXFFEO IER1.7 IFR1.7 | IPR3[7:6]
UARTO RX UARTO_RX_IRQ| 16 OXFFDE IER2.0 IFR2.0 | IPR4[1:0]
UARTO TX UARTO_TX_IRQ | 17 OXFFDC IER2.1 IFR2.1 | IPR4[3:2]
12C0 12C0_IRQ 18 OXFFDA IER2.2 IFR2.2 | IPR4[5:4]
SIoo SIOD_IRQ 19 OXFFD8 IER2.3 IFR2.3 | IPR4[7:6]
0 EXTO_IRQ 20 OXFFD6 IER2.4 IFR2.4 | IPR5[1:0]
1 EXT1_IRQ 21 OXFFD4 IER2.5 IFR2.5 | IPR5[3:2]
2 EXT2_IRQ 22 OXFFD2 IER2.6 IFR2.6 | IPR5[5:4]
3 EXT3_IRQ 23 OXFFDO IER2.7 IFR2.7 | IPR5[7:6]
ADC ADC_IRQ 24 OXFFCE IER3.0 IFR3.0 | IPR6[1:0]
25 OXFFCC IER3.1 IFR3.1 | IPR6[3:2]
26 OXFFCA IER3.2 IFR3.2 | IPR6[5:4]
CMP_IRQ 27 OXFFC8 IER3.3 IFR3.3 | IPR6[7:6]
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IER IFR IPR
28 OXFFC6 IER3.4 IFR3.4 IPR7[1:0]
Flash FMC_IRQ 29 OXFFC4 IER3.5 IFR3.5 IPR7[3:2]
30 OXFFC2 IER3.6 IFR3.6 IPR7[5:4]
31 OxXFFCO IER3.7 IFR3.7 IPR7[7:6]
32 OxFFBE IER4.0 IFR4.0 IPR8[1:0]
33 OxXFFBC IER4.1 IFR4.1 IPR8[3:2]
34 OXFFBA IER4.2 IFR4.2 IPR8[5:4]
35 OxFFB8 IER4.3 IFR4.3 IPR8[7:6]
36 OxFFB6 IER4.4 IFR4.4 IPR9[1:0]
37 OxFFB4 IER4.5 IFR4.5 IPR9[3:2]
38 OxFFB2 IER4.6 IFR4.6 IPR9[5:4]
DIC DIC_IRQ 39 OxFFBO IER4.7 IFR4.7 IPR9[7:6]
40 OXFFAE IER5.0 IFR5.0 IPR10[1:0]
41 OxXFFAC IER5.1 IFR5.1 IPR10[3:2]
42 OXFFAA IER5.2 IFR5.2 IPR10[5:4]
4 EXT4_IRQ 43 OxFFA8 IERS5.3 IFR5.3 IPR10[7:6]
5 EXT5_IRQ 44 OXFFAG6 IER5.4 IFR5.4 IPR11[1:0]
6 EXT6_IRQ 45 OxFFA4 IERS5.5 IFR5.5 IPR11[3:2]
7 EXT7_IRQ 46 OxFFA2 IERS.6 IFR5.6 IPR11[5:4]
EEPROM EE IRQ 47 OxFFAO IER5.7 IFR5.7 IPR11[7:6]
TimerA30 16 TMRASO0_IRQ 48 OxFF9E IER6.0 IFR6.0 IPR12[1:0]
TimerA31 16 TMRAS31_IRQ 49 OxXFF9C IER6.1 IFR6.1 IPR12[3:2]
TimerA40 16 TMRA40_IRQ 50 OxFF9A IER6.2 IFR6.2 IPR12[5:4]
TimerA41 16 TMRA41_IRQ 51 OxFF98 IER6.3 IFR6.3 IPR12[7:6]
52 OxFF96 IER6.4 IFR6.4 IPR13[1:0]
53 OxFF94 IER6.5 IFR6.5 IPR13[3:2]
UART1 RX UART1_RX1_IRQE 54 OxFF92 IERG6.6 IFR6.6 IPR13[5:4]
UART1 TX UART1_TX1_IRQ 55 OxFF90 IERG.7 IFR6.7 IPR13[7:6]
56 OxFF8E IER7.0 IFR7.0 IPR14[1:0]
57 OxFF8C IER7.1 IFR7.1 IPR14[3:2]
58 OxFF8A IER7.2 IFR7.2 IPR14[5:4]
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IER IFR IPR
59 OXFF88 IER7.3 IFR7.3 | IPR14[7:6]
60 OXFF86 IER7.4 IFR7.4 | IPR15[1:0]
8 EXT8_IRQ 61 OxFF84 IER7.5 IFR7.5 | IPR15[3:2]
9 EXT9_IRQ 62 OXFF82 |IER7.6 IFR7.6 | IPR15[5:4]
63 OxFF80 IER7.7 IFR7.7 | IPR15[7:6]
64 OXFF7E IER8.0 IFR8.0 | IPR16[1:0]
65 OXFF7C IER8.1 IFR8.1 | IPR16[3:2]
66 OXFF7A IER8.2 IFR8.2 | IPR16[5:4]
67 OXFF78 IER8.3 IFR8.3 | IPR16[7:6]
68 OXFF76 IER8.4 IFR8.4 | IPR17[1:0]
69 OxFF74 IER8.5 IFR8.5 | IPR17[3:2]
70 OxFF72 IER8.6 IFR8.6 | IPR17[5:4]
71 OxFF70 IER8.7 IFR8.7 | IPR17[7:6]
UART2 RX UART2_ RX2_IRQ 72 OXFF6E IER9.0 IFR9.0 | IPR18[1:0]
UART2 TX UART2_TX2_ IRQ 73 OXFF6C IER9.1 IFR9.1 | IPR18[3:2]
6-4
6.7.4 (INTC)
73 A 4 A Sw| A
4 83 A A 4
u 83 A (IMF)
3 U A A
A 616 IMF 6 A
CPU A
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6.7.5 (IFRx x=0~9)
A 10 A 37
9
y A 1A CPU A .
A o] A 1 U 0
IFRO 0x01A0
IFR1 0x01A1
IFR2 0x01A2
IFR3 0x01A3
IFR4 0x01A4
IFR5 0x01A5
IFR6 0x01A6
IFR7 0x01A7
IFR8 0x01A8
IFR9 0x01A9
IFRQ IFR1 AIFR2 IFFO IFR1 6.7.3
(OJS?XO) 7 6 5 4 3 2 1 0
TBT - - LVDO WDT UNDEF | SWI Reset
/ R/W R/W R/W R/W R/W * * *
0 0 0 0 0 * * *
10
20 A 1 A 0
30 *
) Pageh 108 / 357 }
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(O;gil) 7 6 5 4 3 2 1 0
- TMRA21 | TMRA0 | TMRAL1 | TMRALO | TMRAO1 | TMRAOO | LVD1
/ RIW R/W RIW R/W RIW RIW R/W RIW
0 0 0 0 0 0 0 0
0
2 A 1 A 0
6.7.6 X (IERXX=0~9)
/ . IMF A U IMF
. IMF A IER A IER
10 AIERO IER
A IMF A IMF
0A A (RETI/RETN) IMF
A IMF
A
IERO 0x01B0
IER1 0x01B1
IER2 0x01B2
IER3 0x01B3
IER4 0x01B4
IERS 0x01B5
IER6 0x01B6
IER7 0x01B7
IERS 0x01B8
IER9 0x01B9
IERQ IER1 AIER2 IER11 IER1 A 6.7.3
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IERO

(00180) 7 6 5 4 3 2 1 0
IE7 : : IE4 * x * *
TBT ; ; LVDO * " * *
/ RIW RIW RIW RIW * " * *
0 0 0 0 * : * *
10
20 *
(0)'('31'111) 7 6 5 4 3 2 1 0
IE15 IE14 IE13 IE12 IE11 IE10 IE9 IES
- TMRA21 | TMRA20 | TMRALL | TMRALO | TMRAQL | TMRAOO | LVD1
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
5
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6.7.7
6-4 .
(IPR) (IPR) A 0 3A 0 A 3
A lj IPRNJ
A A
A
(IPR) (IPR) A
2 bits  IPRA IPR1,IPR2 A 6-4
(O)I(glRél) 7 6 5 4 3 2 1 0
IE7P * * IE4P
TBT * * LVD
/ R/W * * R/W
0 * * 0
* .
IE7P Interrupt 7 00: Level O(
01: Level 1
10: Level 2
IE4P Interrupt 4 11: Level 3 (
) Pagedb 111/ 357 i}
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IPR2
(0x01C2) 7 6 5 4 3 2 0
IE11P IE10P IE9P IESP
TMRA10 TMRAO1 TMRAOO LvD1
/ R/W R/W R/W R/W
0 0 0 0
* .
IE11P Interrupt 11
IE10P Interrupt 10 00: Level0 (
01: Level 1
10: Level 2
IESP Interrupt 9 11: Level 3 (
IESP Interrupt 8
) Pagedb 112 / 357 i}
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6.7.8

¢
>

CPU

¢
(o]

E E+1 E+2 E+3 F D E

E A u PSW
E+1 A
E+2
E+3

b

RETI RETN PSW (POPA CPU

A (IMF)

Pagedb113 / 357
A A

>
p~
-




IMQ Technology Inc.

No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
6.8
6.8.1
Rising edge
detection circuit l
INTX | | 0
Noise , Falling edge Interrupt
1 canceller . A » request signaH—» INT t
detection circuit generation X reques
INTxSEL ficlk/4 Both edge 4|_’ *
detection circuit
fsysclk — A
fsysclk/d — g INTXES
Z
fsysclkis — C INTXLVL
D EINTCRx
fsysclk/16 — X=0~9
S
6-11 (INTO~INT9)
A
A A
) Pagedb 114 / 357 i}
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6.8.2

p>
b

0x0190 EINTCRO 0
0x0191 EINTCR1 1
0x0192 EINTCR2 2
0x0193 EINTCR3 3
0x0194 EINTCR4 4
0x0195 EINTCR5 5
0x0196 EINTCR6 6
0x0197 EINTCR? 7
0x0198 EINTCRS 8
0x0199 EINTCR9 9

) Pagedb 115/ 357
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(EINTCRX), x=0 ~ 9
EINTCR |7 ‘ 6 ‘ 5 p . ” - -
Reserved INTXLVL | INTXES[L:0] INTXINC[1:0]
: R R RIW RIW
0 0 0 5
O
A ou L
INTXLVL
1U H)
oouU
010
INTXES[1:0]
10U
11U
00U fsysclk
01U fsysclk / 4
INTXINC[1:0]
10U fsysclk / 8
110U fsysclk / 16
6.8.3
0 7
/ / ( )
IMF=1
INTO INTO
IER2.4=1
IMF=1
INT1 INT1
IER2.5=1
2/fSIO:
IMF=1 afficlk:
INT2 INT2 IER2.6=1
| 2fopl - SSIovsyselk 4fficlkk  8/flclk
IMF=1 / 1
INT3 INT3 IER2.7=1
3/fSIO+1/fsysclk 8/flclk:
IMF=1
INT4 INT4
IER5.3=1
IMF=1
INTS INTS
IER5.4=1
. Pagedb 116 / 357 )
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IMF=1
INT6 | INT6
IER5.5=1
IMF=1
INT7 | INT7
IER5.6=1
IMF=1
INT8 | INT8
IER7.54
IMF=1
INT9 | INT9
IER76=1
65
U fsyscit) A flclkO A fspl0
6.8.3.1
A PCKEN PCKENZEINTx>
600 A
PCKENZEINTx> 61 6
APCKENS3<EINTx>6 1 6 . A
( ) PCKEN3<EINTx> 6 &
U EINTX EINTXx A (EIR) 606
/ / ( ) A 12/flclk A
/ ( ) / A 2/fsysclk3/fspl A
6.8.3.1 0O 9
0O 9 INTO INT9 A A
()
EINTCRx <INTXES> o 7

EINTCRX <NTXES>

00

01

10

11

>
p~
-
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(b)
INTX pin | l _ |
Signal that has passed through |

the noise canceller

Interrupt request signal ]
(detected at the falling edge)

INTXLVL |

. | | ]
nterrupt request signal
(detected at the rising edge)

INTXLVL |

Interrupt request signal I N N
(detected at both edges)
INTXLVL l R —
6-12 EINTCRX<INTXLVL>(x = ()

EINTCRX<INTXLVL>
6 A EINTCRX<INTXLVL>
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(©)
/ A fcgck A EINTCRX<INTXNC>
A ) A

EINTCRX <NTXES>
00 fcgek
01 fegek/22
10 fcgek/23
11 fogck/24
6-7

¥ Y Y Y Y Y Y Y Y Y ¥ ¥
INTX pin | |Signa| E||N°i3e ||

Signal after noise removal : |
6-13
/ ( ) A flclk/4, A
A A / A
10 A
EINTCRx<INTXNC>
20 A 6 Ao
A o Ao
30 X A 606
/ / ( ) A 12flck A
/ ( ) / A 2ffsysclk+3/fspl A
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6.9
A (Brown -Out Reset, BROR) A
A A
6.9.1
0x0034 PONCR
6-7
(PONCR)
PONCR 7 6 5 4 3 2 1 0
reserved ! | reserved | reserved ! | reserved ! | reserved | reserved | reserved | BROREN
/ R/W R RW R/W R R R R/W
1 0 1 0 0 0 0 1
10 Bit7 1,Bit5 1, Bit4 0
20
20 A reserve 0
oU
BROREN
1U
) Pagedb 120 / 357 i}
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7.

7.1

4 U
«C )
(LIRC) 32 KHz
(PhaselLocked Loop, PLL) | 24 MHz
(HXTAL) 1~-16 MHz
(LXTALY 32768 Hz
HXTAL HXRDY - — » HCLK
L SYSCLK
PCLK
Internal m -
Source PLLRDY D, T
SCKPSC
PLLREF
LIRC —» SCKRDY
LXTAL T XRDY—1_) /
SCHKSEL
\‘ » [ CLK
SCKLF
7-1
U LIRC
5 Pagedb 121 / 357 )
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A PLL A CKSRC )
SCKSEL A A (HXEN,LXEN, PLL) 1
(HXRDY,LXRDY,PLLRDY) A SCKSRC
A <SCKPSC> ( 1, 2, 4é )
A A
U 8A
A 1/8
A A A
A
7.2 (Clock Warmup Time)
LIRC A (warmup time) .
(warm up timer) A
A
min time 1x 1.25x | 1.500x 2X 3x 4x
PLL | PLLWUP 0.67|ms | 0.67 0.84 1.01 1.34 2.02 2.69 |ms
HXTAL | HXWUP 1.13|ms | 1.13 1.41 1.70 2.26 3.39 452 |ms
LXTAL | LXWUP 0.88|sec | 0.88 1.10 1.32 1.77 2.65 3.53 |sec
7-1 (Tyr)
7.3
A PLL A CKSRC .
SCKSEL A A (HXEN,LXEN, PLL) 1
(HXRDY,LXRDY,PLLRDY) A SCKSRC
o
1.
2.
3.
4.
16MHz
HXEN=1; Il 16 MHz
I
) Pagedb 122 / 357 i}
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While (HXRDY == 0){}
SCKSEL = HXTAL;
While (SCKSRC !=HXTAL){}

73.1 PLL
PLL

LXEN=1;

While (LXRDY == 0){}
SCKSEL = LXTAL;
While (SCKSRC !=LXTAL){}

7.3.2 PLL

A PLL

HXEN=1;

While (HXRDY == 0){}
SCKSEL = HXTAL;

While (SCKSRC !=HXTAL){}
PLLEN = 0;

I A
I

I

32kHz
32kHz
i

I

) A
I
I
I

8MHz

PLLCRO = PLLREF_EXT_8 MHz | PLLEN ;

While (PLLRDY == 0){}
SCKSEL = PLL;
While (SCKSRC !=PLL){}

>
p~
-

1
1

1
1
1
1

1

1
1
1

HXTAL

32768 Hz

LXTAL

PLL

8MHz

A HXTAL

PLL
PLL, PLL

PLL
PLL
PLL
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7.4

0x0020 CLKCRO 0

0x0021 CLKCR1 1

0x0022 CLKCR 2

0x0023 CLKST

0x0024 PLLCRO PLL 0

0x0026 CLKWUP

0x002C WUCCR

0x002D WUCDR

0 (CLKCRO)
%(*ég;g 7 6 5 4 2 1 0
Reserved SCKPSQ[0] SCKSHR:0]
/ R R/W R/W
00 000 001
10
000U /1
001U /2
0100 /4
SCKPSC [2:0] 011? 8
100U /16
1010 /32
1100 /64
1110 /128
000U N/A
0010 (PLL)
SCKSEL[2:0] 010? (LIRC)
011U (HXTAL)
1100 (LXTAL)
0
) Pagedb 125 / 357 i}
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1 (CLKCR1)
CLKCR1
(0x0021) / 6 5 4 3 2 1 0
Reserved |Reserved |Reserved |Reserved [LXEN HXEN LIRCEN Reserved
/ R R R R R/W R/W R R
0 0 0 0 0 0 1 1
)
oU
LXEN
1U
oU
HXEN
1U
ouU -
LIRCEN LIRC
1U
2 (CLKCR2
CLKCR
(0x0022) 7 6 5 4 3 2 1 0
Reserved SCKLF
/ R R R R R R R R/W
0 (] 0 0 0 0 0 0
10
20 A reserve 0
oU LIRC
SCKLF
1U LXTAL
) Pagedb 126 / 357 i}
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(CLKST)
CLKST
(0x0023) 7 6 5 4 3 2 1 0
SCKSRQ[0] SCKRDY | LXRDY HXRDY | LIRCRDY | Reserved
/ R R R R R R
0 0 1 1 0 0 1 1
10
000: N/A
001: PLL
_ 010: (LIRC)
SCKSRCJ[2:0
011: (HXTAL)
110: (LXTAL)
oU
SCKRDY
10U
ou
LXRDY
10
oU
HXRDY
10
oU
LIRCRDY
10
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PLL 0 (PLLCRO)
PLLCRO
(0x0024) 7 6 5 3 2 1 0
Reserved PLLWUP PLLREF PLLRDY | PLLEN
/ R R/W R/W R R/W
0 000 0 0 1 1
10
20 A reserve

000: 1x
001: 1.25x
010:1.5x

PLLWUP PLL 011:2x

(PLL Warm up counter) 100:3x

101:4x
ooU

PLLREF PLL 01U 8MHz
ou

PLLRDY PLL
10
ou

PLLEN PLL
10

) Pagedb 128 / 357 }
5 A A A A
A

>




IMQ Technology Inc.

No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

(CLKwUB
CLKWUP
(0x0026) 7 6 5 4 3 2 1 0
reserved LXWUP reserved HXWUP
/ R R/W R R/W
0 0 0 0 0 0 0 0
0
000: 1x
001: 1.25x%
010:1.5x
LXWUP 011:2x
(LXTALWarm up counter) 100:3x
101:4x
000: 1x
001: 1.25x
010:1.5x
HXWUP 011:2x
(LXTAL Warm up counter) 100:3x
101:4x
(WUCCR
WUCCR
(0x0020) 7 6 5 4 3 2 1 0
WUCRST - WUCDIV WUCSEL -
/ R R R/W R/W R
0 0 0 0 1 1 0 0
0:-
WURST / 1:
00:
01: 12
WUCDIV
10: /22
11: /23
0:
WUCSEL
10 WUCCR<WUCRST> 6006 616 A
20 WUCCR 7 4 0
30 A WUCCR WUCDR
) Pagedb 129 / 357 i}
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(WUCDR
WUCDR
(0x002D) ! 6 5 1 0
WUCDR
/ RW

0 0 0 1 1

WUCDR

10 WUCDR ox00

>
p~
-
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7.5
7.5.1
PCKENX
0x0178 PCKENO 0
0x0179 PCKEN1 1
0x017A PCKEN2 2
0x017B PCKEN3 3
0x017C PCKEN4 4
0x017D PCKEN5 5
0X017E PCKEN6 6
0X017F PCKEN7 7
O(PCKENO)
PCKENO
(0X0178) 7 6 5 4 3 0
PCKENO[7:0]
/ RIW
0
5
A A 1
PCKENOY] TMRA4
PCKENOP] TMRA3
PCKENOB] TMRA2
PCKENO}] TMRA1
PCKENOB] TMRAO
PCKENOR:0] Reserved

>
p~
-
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1 (PCKEN1)
PCKEN1
(0x0179) 6 5 4 3 0
PCKEN1[7:0]
/ R/W
0
)
A A 1
PCKEN1[1 Reserved
PCKEN1p] UART2
PCKEN1p] UART1
PCKEN1§] UARTO
PCKEN1B:0] Reserved
2(PCKEN2)
PCKEN2
(0X017A) 6 5 4 3 0
PCKEN2[7:0]
/ R/W
0
o
A A 1

PCKENZ2[7:5 reserved
PCKEN2§4] SIo
PCKENZ2[3:] reserved
PCKEN2D] 12C0

p>

b

p>
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3 (PCKENB3)
PCKEN3
(0X017B) 7 6 5 4 3 0
PCKEN3[7:0]
/ RIW
0
5
A 1
PCKEN3J] EINT7
PCKEN3p] EINT6
PCKEN3p] EINTS
PCKEN3§] EINT4
PCKEN3p] EINT3
PCKEN3p] EINT2
PCKEN3]] EINT1
PCKEN3p] EINTO
4 (PCKEN4)
PCKEN4
(0x017C) ! 6 ° 4 3 0
PCKEN4[7:0]
/ RIW
0
A 1
PCKEN47:2] reserved
PCKEN4L] EINT9
PCKEN4] EINT8

>
p~
-
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5(PCKENS)
PCKEN5
(0x017D) / 6 ° 4 8 0
PCKEN5[7:0]
/ R/W
0 0 0 0 1 0
)
A A 1
PCKENS5F:0] reserved
6(PCKENSG)
PCKENG6
(0XO17E) ! 6 ° 4 3 0
PCKEN®6[7:0]
/ R/W
0
)
A A 1
PCKENG6Y:3] reserved
PCKENG6R] CMP
PCKENSG[] reserved
PCKENGD] ADC

p>
b

p>
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7(PCKEN?7)
PCKEN7
(0x017F) ! 6 5 4 3 0
PCKEN7[7:0]
/ R/W
0 0 0 0 0 1
)
A 1
PCKENT7T:1] reserved
PCKENT7D]

>
p~
-
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8.12 ADC

12 SAR ADC A8 (AINO-AINT),
AINO O—
) Input .
mux ANALOG CIRCUIT
AIN8 O—
5 ADCCK
cs SAIN |
L Sample clk
|
Channel
ADCSCANO~1 > P
TMRAO Counter 0 _ ' Scan Circuit 12
TMRAO Counter 1! | Events | Events signal : 4
TMRA3 Counter 05| Gircuit
TMRA3 Counter 1}
LENT aoccr) s
Synchronize
7y ADCCRL  |++—» ADC Control Circut
' *| ADC Data Buffer 0 ~ 11
ADCCR2 J|~ >
| 1
12
| l [TTTTTTIITTTTTd
EVSEL3:0] . 2 ; ADCCHSEL
ADCLVL/H | . ADC Level i B
771 Compare Circuit 17|
ADCHVL/H 12 : ; .| Datalatch
N i fi i circuit
ADCCKDIV | v Y L
I > o 87 4y
I Interrupt Circuit A
—>
ADCCK GEN | — ] ADCDRL ADCDRH
CIRCUIT
Interrupt
ADCLV
8-1ADC
U ADC A (PLCFGCR
5 Pagedb 136 / 357 )
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8.1
12 ADC 8.1 A ADC 3 (ADCCRO ~2),
ADCDRH (sample-hold)
8.1.1 ADC
13 U
1. ADC 0 (ADCCRO0)
ADCCRO A ADC A ADC A ADC
2. ADC 1 (ADCCR1)
ADCCR1 A ADC
3. ADC 2 (ADCCR2)
ADCCR?2 A
4.ADC (ADCCKDIV)
ADC
5.ADC (ADCLV)
A
6.ADC (ADCSCANX, x=0-1)
ADC
7.ADC (ADCSR)
A ADC A ADC
8.ADC (ADCRDY)
ADC
9.ADC (ADCCHSEL)
ADC
10. ADC (ADCDRH ADCDRL)
ADCDRH ADCDRL A ADC
11. ADCHLV (ADCHLVH ADCHLVL)

>

ADCHLV
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13. ADCLLV (ADCLLVH  ADCLLVL)
ADCLLV
8.1.2
A ADC A ADC ADC
A ADC (ADCCHSELA ADC
(ADCDRL/ADCDRH) ADCDRIA ADCDRH
ADC A A V]
1. ADCDR A ADCDRL A A ADCDRH
A
2. (UNLCK =1) A ADC U
A
3. (BUFOVR= 1) A ADC
8.1.3
ADC ADCSCANO ADC A 016
i} 006 ADC (AINO) A
(AIN7)  ADC <ADBF>=0A ADCSCAN U ADC A
ADC (<AMD>=00) ADCSCAN
8.1.4 ADC
ADC A ADCCKDIV
8.1.5ADC
ADC A A ADCCRO<IRFEN>
8.1.6 ADC

>
p~
-
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ADCCR1<EVSEL> 00 A ADCSR<ADRS> 1 ADC EVSEL
A ADC ADRS
8.1.7ADC
A ADC . CPU A ADC
ADCLV<LVCMP> ADCHLV (ADCHLVL, ADCHLVH) ADCLLV (ADCLLVL, ADCLLVH)
ADC

LVCMP | ADC ( ADEN)

00
ADCLLV = 0x0060A ADCHLV=0x3FFFA

01 ADCDR< ADCLLV ]
ADCDR U 0x005F
ADCLLV = 0x0000A ADCHLV=0x005FA

10 ADCDR> ADCHLV .
ADCDR U 0x0060
ADCLLV = 0x0200A ADCHLV=0x00FFA
ADCDR  0x0100 OxO01FF :

11 ADCLLV > ADDOR > ADCHLV ADCLLV = 0x0100A ADCHLV=0x01FFA
ADCDRUJ 0x00FF  ADCDR U 0x0200

A ) (ADCLV<LVINTVL>=0A
i} (ADCLV<LVINTVL>=1A
(ADCLV <LVSELA (ADCLV <LVCMP>) A
(<LVDET>) 1
8.1.8
2 A (<EOCF>) (ADCSR<LVDET>)
1. EOCH) 0 (ADCCRO<INTLV=0)A A EOCF 1
1(ADCCRO<INTLV>=JA A EOCF 1A EOCF A EOCF
0 . ADC (ADCCRO<INTEN>=14 EOCF 1
2. LVDET A (ADCSR <LVDET>) 1A ADCSR <LVDET>

ADCSR <LVDET> O
ADCSR <LVDET> 1

ADC ADCSRADBF>

>
p~
-

A ADC (ADCCR24VINTEN>=1) A

¢

ADC
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8.1.9ADC
ADC SAMPLE TIME ADC CONVERSION TIME (12 ADC CLK ADC SAVPLE TIME,
ADC WARM UP TIME (32 ADC CLK) (4ADC CLK) ( ) (4 ADC CLK)
1 32 1 2 3 4 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4
Jﬂ_ﬂ _________________ rryyruryyerrerryerrerryerryr e
ADCEN
ADCRDY
ADRS
:::::::Défa:w@:::: | CHo CHl
ADC_INT |
8-2 ADC
ADC 1'st conversion ADC 2'nd conversion ADC 3'rd conversion ADC 4'th conversion
12 15 16 2 55 16 2 15 16 2 15 16
[eoce | U T IpE U igigipgipy
-
ADC <EOCP> _ _
ADC_INT
::::::::::::::::: 1'st DATA 2nd DATA 31 DATA 4h DATA
Wiite 1 1[ to
<€E0CP
8-3 ADC<EOCF>
AD A
8.1.9.1
A ADC ADC
ADC A ADCSR<ADBF> 1" ADC ADC A ADCSR<ADBF>
"
ADC A (data buffer) A ADCSR <EOCF> "1"A
ADC ADC A ADC
i} Pagedr 140/ 357 i}
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ADC ( ADCSR<ADRS>=616) ADC A A
ADCDRL/ADCDRH ADC A <EOCF> 0A 0
A ADC i ADCCRO<AUTOPD> 1 A A
ADC . A ADC A ADC A
ADEN ADRSA A AD
ADC A ADCCRO<AUTOPD> 0 A A ADC A ADC
ADC A ADRS
ADCCRO<ADEN> "1" A ADRDY ¢ 1A6 ADC A ADCSR<ADRS>"1" ADC A
ADCCROADEN> "0" ADCA
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ADEN

ADCCRO<AUTOPD>

ADCSR<ADRS>

ADCSR<ADBF>

Status of Data Buffer

ADCSR<EOCF>

<EOCF> write | clear

INTADC interrupt

Read of ADCDRH
(defined by user)

Read of ADCDRL
(defined by user)

p~
-

ADEN
ADCCRO<AUTOPD> J

ADCSR<ADRS>

ADCSR<ADBF>

Status of Data Buffer

ADCSR<EOCF>

<EOCF> write 1 clear

INTADC interrupt

Read of ADCDRH
[defined by user)

Read of ADCDRL
(defined by user)

ADRDY —I

— 1

—

AD conversion start AD conversion start

[ [

]

Indeterminate Result of the 1= conversion

X Result of the 279 conversion

—

—

[

.

.

Read of conversion result

.

Read of conversion result

.

Read of conversion res

ult Read of conversion result

— L |

AD conversion start

[ [

AD conversion start;

]

Indeterminate

Result of the 1% conversion

Result of the 279 conversion

I S

[

[

.

Read of conversion result

Read of conversion result

.

Read of conversion

8-4 ADC
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8..1.9.2
A ADC ADC  ADCCRO<AMD> 61A6
ADCSR<ADRS> 616 ADC
ADC A ADCSR<ADRS> . ADC A ADC
ADCDRL ADCDRHA ADCSR <EOCF> "1"A ADC . A
ADC
ADCSR |<AMD> A 11" X o0
AD conversion start
ADCSR |<ADRS []
|
I
I
Status of | §eSU|l of the f‘idESUH of th_e fgesult of the Il'«;esult of the
Data Buffer f X 1" Conversion X 2™ Conversion 3" Conversion 4" Conversion
ADCSR<EOCPE |— |—
<ock | | |
Write 1 clear
INTADC interrupt |_ |_| |_| |_
Read of ADCDRH |_| |_| |_| |_|
(Defined by user)
Read of ADCDRL |_| |_| |_| |_|
(Defined by user)
8-5ADC
8.1.10 AD
ADCCRO<AMD> "00"A ADC
ADCCRO<AMD> "00" A ADC A ADC U
ADCSR<EOCF% ADCSR<ADBF> "0'l A <ADEN>=0A ADCDRL/ADCDRH

0

>
p~

-
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ADCCRO<IRFEN>

8.1.11 ADC

1. ADCCKDIV<ADCKDIV>  ADC

2. ADCCRO<ADEN> "1" ADCA ADC
ADCLV<LVCMP>

3. ADC ADCCRI1<EVSEL>

4, ADCCRO<AMD>

5. ADC (ADCSR) ADC <ADRDY>=1

6. ADCSRADRS> "1"A ADC

7.ADC A ADC (ADCSR) ADC <EOCF> "1"A ADC
ADCDRH ADCDRL A INTADC

8. ADCDRH A EOCF 1 606 ADC

ADCA A ADCDRL ADCDRH
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[ ADC initial status ]

SET ADCKDIV

A

}

SET

NO

ADCCRO<ADEN>

}

SET
ADCCRO<AMD>

}

SET ADQother
function

»

YES

Check ADEN=1

P

NO
ADCRDY¥1

YES

SET ADGRADRS>

A

>
p~

Continuous Mode

Write<EOCP> dl6to clear

|

‘ Read ADCDRIH ‘

)

NO

Operation Chec

A 4

NO

SET<AMD>=00
SET<ADEN>=0
v
( ADC Initial status )
8-6 ADC
) Pagedb 145 / 357
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8.2
8.2.1
AIN
A ADC
8.2.2
I/O
« ) /
[‘J
8.2.3
8.7
A
5 kQ (max)

Permissible signal
source impedance:

U i=0~7

>
p~

VREF VSS
A
I/0
. ( ) ADC A
A ADC .
A
A
SKm
Internal resistance: Analog comparator
AlINi % 1kQ (typ)
i Inte;;'al capacnance == >
C =10 pF (typ.) ; l_
DA converter
8-7
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8.3 ADC
0x0300 ADCCRO ADC
0x0301 ADCCR1 ADC
0x0302 ADCCR2 ADC
0x0304 ADCCKDIV ADC
0x0306 ADCLV ADC
0x0307 ADCSCANO | ADC
0x030A ADCSR ADC
0x030B ADCCHRDY | ADC
0x030C ADCCHSEL | ADC
0x0310 ADCDRL ADC
0x0311 ADCDRH ADC
0x0312 ADCLLVL ADCLLV
0x0313 ADCLLVH ADCLLV
0x0314 ADCHLVL ADCHLV
0x0315 ADCHLVH ADCHLV

p>
b
p>
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ADC 0 (ADCCRO)
ADCCRO
(0x0300) 7 6 5 4 3 2 1 0
AMDJ[1:0] AUTOPD | INTLV INTEN IRFEN[1:0] ADEN
/ R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 1 0
0
ooU A AD
01U
AMD [1:0] AD .
10U
110
oU A ADC
AUTOPD . y .
10 A A ADC
oU
INTLV N
10
o0 ADC
INTEN N
10 ADC
ooU
01U VDDA ADC
IRFEN [1:0] . h
10U
110
o0 ADC
ADEN AD .
10 ADC
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ADC 1 (ADCCR1)
ADCCR1
(0x0301) ! 6 5 4 0
EVSEL[3:0] reserved
/ R/W R
0 0
O
0000U ADRS
10000 TMRAO Counter0
1001U TMRAO Counterl
EVSEL [3:0] 1010U TMRA3 Counter0
11000 TMRA3 Counterl
11010 EINT7?
U]
ADC 2 (ADCCR2)
ADCCR2
(0x0302) ! 6 5 4 0
reserved LVINTEN
/ R R/W
0 0
O
ou
LVINTEN
10
) Pagedb 149 / 357
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>

ADC (ADCCKDIV)
ADCCKDIV
(0x0304) 7 6 5 4 3 2 1 0
Reserved ADCKDIV[3:0]
/ R R/W
0 0
0
20 ADC CH3.7
30U ADC sample rate= — x
24MHz, ADCCKDIV ~ Ox02A ADC Sample rate : ——— € X& CQi n i
0000 : fsysclk
0001 : fsysclk/2
0010 : fsysclk/22
c 0011 : fsysclk/Z
AD :
ADCKDIV[3:0] 8182 : ;Sysc'klzl
ADC : fsysclk/2®
0110 : fsysclk/2¢
0111 : fsysclk/2"
1000 : fsysclk/2®
1001 : fsysclk/2
ADC (ADCLV)
ADCLV
(0x0306) 7 6 5 4 3 2 1 0
LVCMP[1:0] LVINTVL LVSEL[4:0]
/ R/W R/W R/W
0 0 0
ooU
010 ADCLLV > ADC
LVCMP[1:0]
10U ADC > ADCHLV
110 ADCLLV > ADC ADC > ADCHLV
oU
LVINTVL
1U LVSEL
LVINTVL=1 A
00000: AINO
LVSEL [4:0] 00001: AIN1
00010: AIN 2
00011: AIN 3
€ é.
) Pagedb 150 / 357 i}
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ADC 0 (ADCSCANO)
Aggg?%g)l\lo 7 6 5 4 3 1 0
ADCSCAN[7:0]
/ RIW
0
5

ADCSCAN [7:0]

ADC

ADC
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ADC (ADCSR)
ADCSR
(0X030A) 7 6 5 4 3 2 1 0
EOCF ADBF ADRDY reserved | BUFOVR UNLCK LVDET ADRS
/ R/W1C R R/W R R/W R/W R/W1C R/W
0 0 0 0 0 0 0 0
)
ou
EOCF ADC
1U
o0 ADC
ADBF ADC
1U ADC
o0 ADC
ADCRDY ADC
1U ADC
o0 ADC
BUFOVR
1U ADC
ou
UNLCK
1U
ou
LVDET
1U ( write 1 clear)
oU -
ADRS ADC
1U ADC
ADC (ADCCHRDY)
ADCCHRDY
(0x030B) 7 6 5 4 3 2 1 0
reserved CHRDY[4:0]
/ R R
0 0
0
CHRDY [4:0] ADC

>

p~

-
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ADC (ADCCHSEL)
ADCCHSEL
(0x030C) 7 6 5 4 3 2 1 0
reserved CHSELJ[4:0]
/ R R/W
0 0
0
CHSEL [4:0] ADC
ADC ( ) (ADCDRL)
ADCDRL
(0x0310) 7 6 5 4 3 2 1 0
ADCDRL[7:0]
/ R
0
0
ADCDRL][7:0] ADC ADC
ADC ( ) (ADCDRH)
ADCDRH
(0x0311) 7 6 5 4 3 2 1 0
reserved ADCDRH[3:0]
/ R R
0 0
ADCDRH]J3:0] ADC ADC

p>
b
p>
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ADC ( ) (ADCLLVL)
ADCLLVL
(0x0312) 7 6 4 3 2 1 0
ADCLLVL[7:0]
/ R/W
0
)
ADCLLVL[7:0] | ADC ADC
ADC ( ) (ADCLLVH)
ADCLLVH
(0x0313) 7 6 4 3 2 1 0
reserved ADCLLVH[3:0]
/ R R/W
0 0
)
ADCLLVHI[3:0] | ADC ADC
ADC ( ) (ADCHLVL)
ADCHLVL
(0x0314) 7 6 4 3 2 1 0
ADCHLVL][7:0]
/ R/W
0
ADCHLVL[7:0] | ADC ADC

p>
b
p>
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ADC ( ) (ADCHLVH)
ADCHLVH
(0x0315) 7 6 5 4 2 1 0
reserved ADCHLVH][3:0]
/ R R/W
0 0
)
ADCHLVHI[3:0] ADC ADC )

>
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9.

Flash (FMC)

9.1FMC

Flash (Flash Memory Contorller, FMC) Flash
U
(1-byte), 4 (4 byte)
(1-byte) ), 4 (4 byte)
(sector erase (block erase)

T To To I

(Device Erase)

Flash U
FADDRX
FDATAX
Flash (Flash Control Register)
A Flash Status Register < BUSY>

g bk N E

Flash 1 4

b

b

Flash ! A

Flash [100] FADDR . 21,
A

p>14

A FDATAQ

A FADDRO / FDATAQ

FDATA3A FADDRO [10 0]

Flash lj FCRNJ A Flash . BUSY
ERR_NONE A
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A A

>
p~
-

>

. Flash

FADDR3/




IMQ Technology Inc.

No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

Flash A BUSY 0A A FMC A Flash
Flash 0lj Flash NJ
Flash 3 A 9.1 A FMC
To CPU
o 1""""_""""""""""l
! |
: I
|
: Slave CTRL Slave CTRL |~ System
|
: ADRY DATA// RDY ADRY DATA// CMDyY i
: 4 Y i \i i \ :
! |
i FCTL !
|
|
| ADRY DATAY CMD, i
| | FCTLINT
| ——
! |
| Flash Memory !
| I
R |
9-1 FLASH
A (slave) A
ready low A A BUSY A Flash /
A FlasWEEPROM 1IMHzA FCKDIV FlasWEEPROM A Flash
/ (FCKDIV+1) Reset A FCKDIV
) Pagedb 157 / 357 i}
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9.2 Flash

p>

b

0x0027 FCKDIV Flash

0x0040 FCR Flash

0x0041 FSR Flash

0x0042 FADDRO Flash 0
0x0043 FADDR1 Flash 1
0x0044 FDATAO Flash 0
0x0045 FDATA1 Flash 1
0x0046 FDATA3 Flash 3
0x0047 FDATA4 Flash 4

9.1 Flash
A
) Pageth 158 / 357
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Flash (FCKDIV)
(ggol%gl;; 7 6 5 4 3 2 1 0
FCKDIV[7:0]
/ R/W
0x17
10 Flash / A Flash IMHz ; Aash / (FCKDIV +1)
20
Flash 0 (FCRO)
(OX%%EO) 7 6 5 4 3 2 1 0
AREAR:Q] FCMD[3:0]
/ RIW RIW R/W R/W
0 0 0 0
10
20 A reserve 0
000: Hash Array
AREA[2:0] Command Area 001: Flash User Data
00000U
00001U
000100
000110
00100:
FCMD [3:0] Flash 00101
00110:
00111:
11000: (sector erase
11011:
11101: (Device Erase)
U
5 Pagedb 159 / 357 §
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>

Flash 1 (Hash Status RegisterFSR
FR
(0x0041) 7 6 5 4 3 2 1 0
BUSY reserved reserved reserved Reserved FERR
/ R R R R R RW RW R/W
0 0 0 0 0 0 0 0
10
20 A reserve 0
ou
BUSY Flash 10 A Flash
U 1
000:
001:
010:
FERR Flash 011:
1000
101 :
( 9.8
Flash 0 (FADDRO)
FADDRO
(0x0042) 7 6 5 4 3 2 1 0
FADDRO[7:0]
/ R/W
0
)
FADDRO [7:0] | Flash ( 07 )
) Pagedb 160 / 357 i}
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Flash 1 (FADDRY)
FADDRL
(0x0043) 7 6 4 3 1 0
FADDRL
/ RIW
0
5
FADDRL Flash ( 815 )
Flash 0 (FDATAO)
FDATAO
(0x0044) ! 6 4 3 L 0
FDATAOQ
/ RIW
5
FDATAO Flash  [7:0]
Flash 1 (FDATAL)
FDATAL
(0x0045) 7 6 4 3 1 0
FDATAL
/ RIW
5
FDATAL Flash  [15:8]
) Pagedb 161 / 357 i}
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Flash 2 (FDATA2)
FDATA2
(0x0046) 7 6 5 4 3 1 0
FDATA2
/ R/W
0
FDATA2 Flash  [23:16]
Flash 3 (FDATA3)
FDATA3
(0x0047) 7 6 5 4 3 1 0
FDATA3
/ R/W
0
FDATA3 Flash [31:24]

>
p~

-
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9.3 Flash
Flash A _ Flash
A Flash A
Flash A U] / (sector erase )/ (block
erase )/ (Deice Erase)
Flash V]
1. FADDRXx
2. FDATAX
3. Flash (FCRO)
4. OxA5, Ox5A FDATAQ
5. A Flash Status Register < BUSY>
6. I NJ
A
Flash A A FDATAO Flash A Flash
A A
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9.4 Flash

b4

A

li Flash

A

Flash U

Flash

a kr w0 NP

FDATAX

9.4 .1 Flash

A Flash

Address

FADDRx

l BUSY

A lj A 4
EEPRONNJ A A

OxFF

A
NJ

Content

0x0400

0x00

0x0401

0x01

0x0402

0x02

0x0403

0x03

0x0404

0x04

0x0405

0x05

0x0406

0x06

0x0407

0x07

9-1 Flash

U Flash
FADDR1 = 0x04;
FADDRO =0x01;

FCR = 0x00;
while (FSR.BUSY ==1){};

p>
b
p>

1 FADDR1
1 FADDR1
1! Flash Main block

Il (BUSY 1), (BUSY
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if (FSR.FERR == ERR_NONE)

data[0] = FDATAQO;
else{

}

FCR = 0x00;

while (FS R.BUSY ==1){}

if FSR.FERR == ERR_NONE)
data[1] = FDATAOQ;

else{

}

Result:

data[0] = 0x0001;

data[1] = 0x0002;

FADDR  =0x0401;

9.4.2 Flash 2
20 Flash

FADDR1 = 0x04;

FADDRO = 0x01;

FCR = 0x00;

while (FSR.BUSY ==1){};
if (FSR.FERR == ERR_NONE)
data[0] = FDATAO;

else{

}

FADDR1 = 0x04;
FADDRO = 0x07;

FCR = 0x00;

while  (FSR.BUSY ==1){}

if (FSR.FERR == ERR_NONE)

data[1] = FDATAO;
else{

>
p~
-

1
1 FDATAO

1

/! Flash Main block

I (BUSY 1), (BUSY
I
1l FDATAO
1

/I FADDR

1 A

1 0x0403;
1 FADDR1
1 FADDRO
1 Flash Main block
1 (BUSY 1), (BUSY
1
1l FDATAO

1
1 0x0407
1! Flash Main block
; 1 (BUSY 1), (BUSY

1
1 FDATAO
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Il
}
Result:
data[0]  =0x0001;
data[l]  =0x0007;
FADDR = 0x0407; /l FADDR
" A
I 0x0408;

9.5 Flash

A A lj 4 NJ

j Flash EEPRONNJ A A
4 A FADDRO [10 0] 00A 32 _ Flash FADDRO [1U
0]
A Flash I = OXFANJA
A Flash A
A

Flash U
1. FADDRX
2. FDATAX
3. Flash A
4. OXA5, OX5A FDATAQ
5. A Flash Status Register < BUSY>
6.

) Pagedb 166 / 357 i}
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9.6 Flash (Sector Erase)

A FDATAX

Flash 512 / A FADDRO [8U 0]

Flash (Sector Erase) U]
1 (sector) FADDRx
2 (sector erase) Flash A
3. OxA5, Ox5A FDATAO
4 A Flash Status Register < BUSY>
5. Check for errors
9.7 (Block Erase)
(block erase) A FDATAX (block erase) EEPROM AREA
FlashA
) Pagedb 167 / 357 i}
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9.8 (Device Erase)

(Device Erase)

A FADDRx FDATAX
Flash ,
OxA5, Ox5A FFDATAO
A Flash Status Register < BUSY>

o > 0N PR
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9.9 (Error)
Flash FSR Flash FERR Flash (Error bit)A
(error bits) 0x07 A Flash
FSREERR
000 ERR_NONE
001 ERR_CMD FCMD
010 ERR_DATA
A OxFF
011 ERR_SEQ
100 ERR_PGM A
A
101 ERR_ADR
Flash
1. Flash . / A
2. (Unauthorized area)
3. A
) Pagedb 169 / 357 §
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10.EEPROM (EEC)

10.1EEC
EEPROM A EEPROM / OXFF
A ( BUSY )A EEPROM
(Error bit)A (error bits) 0x07 A
EEPROM
EEPROM A
EEPROM Flash A CH9.1 A
10.2 EEPROM
0x0027 FCKDIV Flash
0x0048 EECR EEPROM
0x0049 EESR EEPROM
0x004A | EEADDRO EEPROM 0
0x004B | EEADDR1 EEPROM 1
0x004C | EEDATAO EEPROM 0
0x004D | EEDATAL EEPROM 1
OX004E | EEDATA2 EEPROM 2
0x004F EEDATA3 EEPROM 3

10.1 EEPROM
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EEPROM (EECR)
(OEOEOCA:S) 7 6 5 4 3 2 1 0
AREA[2:0] EECMDE:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10

000: EEPROM

AREA [2:0] Command Area 001: EEPROM
00000U (one byte)
00001U
00010U (four byte)
000110
00100U (one byte)

EECMD [3:0] EEPROM 00101?
00110U (four byte)
00111U
110000 (sector erase)
110110 (block erase)
111010 (Whole array erase)

V]
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EEPROM (EER)
EER
(0x0049) / 6 5 4 8 ! 0
BUSY Reserved EEERR
/ R R R R R R/IW
0 0 0 0 0 0
10
20 A reserve 0
oU
BUSY EEPROM 10 A EEPROM
U 1
000:
001:
010:
EEERR EEPROM 011:
100U
101 :
( 9.8
EEPROM 0 (EEADDRO)
EEADDRO
(0X004A) 7 6 5 4 3 1 0
EEADDRO[7:0]
/ R/IW
0
EEADDRO [7:0]| EEPROM (07 ) EEPROM
) Pagedb 172 / 357 5
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EEPROM 1 (EEADDR1)
EEADDR1
(0x004B) 7 6 5 4 3 2 1 0
EEADDR1
/ R/W
0
5
EEADDR1 [7:0] | EERPOM ( 8-15 ) EEPROM
EEPROM 0 (EEDATAO)
EEDATAO
(0x004C) 7 6 5 4 3 2 1 0
EEDATA[7:0]
/ R/W
0x2000
5

EEDATA[7:0] | EEPROM ( 07 )

EEPROM 1 (EEDATAL)
EOEX%’SIS; 7 6 5 4 3 7 1 0
EEDATA[15:8]
/ RIW
0x2001
5

EEDATA[15:8] | EEPROM ( 8-15 )
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EEPROM 2 (EEDATA2)
EEDATA2
(OX004E) 7 6 5 4 3 1 0
EEDATA[23:16]
/ RIW
0x2002
5
EEDATA [15:8] | EEPROM  ( 1623 )
EEPROM 3 (EEDATA3)
EEDATA3
(0X004F) 7 6 5 4 3 1 0
EEDATA[31:24]
/ RIW
0x2003
g
EEDATA[31:24] | EEPROM (2431 )

p>
b

p>
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A EBDATAO

10.3 EEPROM
EEPROM A .
A EEPROM A
EEPROM A V]
(block erase )/ (Deice Erase)
EEPROM U
1. EEADDRX
2. EEDATAX
3. EEPROM (EECR)
4. OXA5, Ox5A EEDATAQ
5. A EEPROMStatus Register < BUSY>
6. lj NJ
A
EEPROM A
EEPROM A A

>

p~
-
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10.4 EEPROM
A
A
li Flash

A
EEPROM U
1 EEADDRX
2. EEPROM
3. I BUSY
4
5.  EBDATAX

p>
b
p>

A lj

EEPRONNJ A

OxFF

b4

NJ
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10.5 EEPROM

A A lj 4 NJ
j Flash EEPROMNJ A A
A EEPROM I = OXFANA
A EEPROM A
A

EEPROM U

1. EEADDRX

2. EEDATAX

3. EEPROM A

4. OXA5, OX5A EEDATAQ

5. A EEPROM Status Register < BUSY>

6.
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10.6 EEPROM (Sector Erase)
A EEDATAX

EEPROM 32 / A FADDRO [4U 0]

EEPROM (Sector Erase) U]

6 (sector) EEADDRX

7 (sector erase) EEPROM A
8. OXA5, OX5A EEDATAQ,

9 A EEPROMStatus Register < BUSY>

10. Check for errors
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10.7 (Block Erase)
(block erase) A FDATAX (block erase) EEPROM AREA
FlashA
(Block Erase) U
1. EEADDRX
2. (block erase) EEPROM ,
3. OxA5, Ox5A EEDATAO
4. A EEPROM Status Register < BUSY>
5.

10.8 (Device Erase)
EEPROM U
EEPROM (Device Erase)
1. A EEADDRx EEDATAX
2. EEPROM ,
3. OxA5, Ox5A EEDATAQ
4. A EEPROM Status Register < BUSY>
5.
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10.9 (Error)
EEPROM . EESR EEPROM FERR EEPROM (Error
bit)A (error bits) 0x07 A EEPROM
EESR€EEERR>
000 ERR_NONE
001 ERR_CMD FCMD
010 ERR_DATA
A OXFF
011 ERR_SEQ
100 ERR_PGM _ A
A
101 ERR_ADR
EEPROM
1. EEPROM A
2. (Unauthorized area)
3. A

>
p~
-
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11. 1O

2910 )

PortPO PO.0  PO.7 8

P0.0

TMRA

PortP1 P10 P17 8

ADC

ADC

ADC

ADC

UART

P1.4

ADC

UART TMRA

P15
P1.6

ADC

TMRA

P1.7

ADC

P3.0
P3.1
P3.4
PortP3 P35 6
P3.6

P3.7

TMRA

TMRA UART

TMRA DBG

TMRA UART

P3.6

SIQ TMRA

P3.7

UART SIQ TMRA

PortP4 P40 P46 7

P4.0

UART SIQ TMRA

P4.1

TMRA FLTINO

P4.2

/ P4.3
P4.4

P4.5

. TMRAFLTIR

P4.6

. TMRAFLTIN

p>
b
p>

11-1
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11.1 /O

PxDO

PxDI

PxOE

PxPU

PxPD

PxDSEL

p>
b

I/0 . X

A PxDO
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11.2

p>
b

I/O
Ox00EO PODO PO
Ox00E1 P1DO P1
Ox00E3 P3DO P3
Ox00E4 P4DO P4
Ox00FO0 PODI PO
0x00F1 P1DI P1
0Ox00F3 P3DI P3
0Ox00F4 P4DI P4
0x0100 POOE PO
0x0101 P10OE P1
0x0103 P30OE P3
0x0104 P40OE P4
0x0110 POPU PO
0x0111 P1PU P1
0x0113 P3PU P3
0x0114 P4PU P4
0x0120 POPD PO
0x0121 P1PD P1
0x0123 P3PD P3
0x0124 P4PD P4
0x0130 PODSEL PO
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11.2.1 PO
PO (PODO
PODO
(OXOOEQ) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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
PO (PODI)
PODI
(OXOOFO) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R R R R R R R R
0 0 0 0 0 0 0
6006
PO (POOE)
POOE
(0x0100) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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 ( )
PO (POPU)
POPU
2 1
(0x0110) 7 6 5 4 3 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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
'16
1

>
p~
-
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PO (POPD
POPD
(0x0120) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ RIW R/W R/W R/W RIW RIW RIW R/W
0 0 0 0 0 0 0 0
0
1 16
U PxPUx PxPDx 614  (x=01)
PO (PODSEN
PODSEL
(0X0130) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
PODSEL=Q
PODSEL=]
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11.2.2 P1
P1 (P1DO)
P1DO
(OXO0E1) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W RIW R/W RIW R/W R/W
0 0 0 0 0 0 0 0
0
P1 (P1DJ)
P1DI
(OXOOF1) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R R R R R R R R
0 0 0 0 0 0 0 0
6006
P1 (P10E)
P10OE
(0x0101) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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 ( )
( )
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P1 (P1PV)
P1PU
(0x0111) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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
"16
1
P1 (P1IPD
P1PD
(0x0121) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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
L "16
U PxPUx PxPDx 614 . (x=01)
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11.2.3 P3
P3 (P3D0O)
P3DO
(OXO0E3) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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
P3 (P3D))
P3DI
(OXOOF3) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R R R R R R R R
0 0 0 0 0 0 0
6006
P3 (P30E)
P30OE
(0x0103) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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 (

>
p~
-
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P3 (P3PU)
P3PU
(0x0113) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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
"16
1
P3 (P3PD
P3PD
(0x0123) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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
L "16
U PxPUx PxPDx 614 . (x=01)
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11.24 P4
P4 (P4DO)
P4DO
(OXO0E4) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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
P4 (P4DJ)
P4DI
(OXOOF4) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R R R R R R R R
0 0 0 0 0 0 0 0
6006
P4 (P40E)
P40E
(0x104) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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 ( )
( )
U P40E A c (HXoUT) A
P4OE P4 Q D

>
p~

-
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P4 (P4PVU)
P4PU
(0x0114) 7 6 5 4 3 2 1 0
pP7 P6 P5 P4 P3 P2 P1 PO
/ 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
"16
1
P4 (P4PD
P4PD
(0x0124) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ 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 16
U PxPUx PxPDx 614 . (x=01)

>
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12 (PNI)
12.1
(Peripheral Network Inter -Connect ,PNIC) A (Pin
Configuration Control Register, PxCFGCR) 10
A [o) _ PNIC
A A
12.2 PNIC
0x0140 POCFGCR PO
0x0141 POCFGV PO
0x0142 P1CFGCR P1
0x0143 P1CFGV P1
0x0146 P3CFGCR P3
0x0147 P3CFGV P3
0x0148 PACFGCR P4
0x0149 PACFGV P4
12-1 PNIC
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PO (POCFGCR
POCFGCR
(0x0140) 7 6 5 4 3 2 1 0
POCFGW POSEL POCFG
/ W w w W W W W W
0 0 0 0 0 0 0 0
O
oU
POCFGW
10
000: P0.0
001: PO.1
010: P0.2
POSEL 011: P0.3
100: P0.4
101: PO.5
110: P0.6
111: PO.7
POCFGW 1 A U
POCFG g
POCFGW 0 A
POCFG=0000| POCFG=0001| POCFG=00 | POCFG=0011| POCFG=@00 | POCFG=111
POSEL=000| GPIO TA21 - - - -
POSEL=001| GPIO TA20 TA210 - - -
POSEL=010| GPIO TA11 - - - -
POSEL=011| GPIO TAL10 TA110 TA40I TA4G -
POSEL200 | GPIO TAO1 - TA41 -
POSEL=101| GPIO TAOO TA010 TA400 TA410 -
POSEL=110| GPIO SCL SCL SCL SCL
POSEL=111| GPIO SDA SDA SDA SDA
) Pagedb 193 / 357 i}
5 A A A A
A

>




IMQ Technology Inc.

No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7

P1 (P1CFGCR

P1CFGCR
(0x0142)

7 6 5 4 3 2 1 0

P1CFGW P1SEL P1CFG
/ w w w w W W W wW
0

o
o
o
o
o
o
o

oU

P1CFGW
10

000: P1.0
001: P1.1
010: P1.2
P1SEL 011: P1.3
100: P1.4
101: P1.5
110: P1.6
111: P1.7

PICFGW 1 A U
PICFGW 0 A

P1CFG

P1CFG=0000 | PLCFG=0001 | PLICFG=0010 | PLICFG=0011 | PICFG=0100 | PICFG=1111
P1SEL=000| GPIO - - - - AINO/CMPOP
P1SEL=001| GPIO - - - - AIN1/CMPON
P1SEL=010| GPIO - - - - AIN2/VREF_ADC
P1SEL=011| GPIO - - TXD1 - AIN3
P1SEL400 | GPIO TA3O0I TA3G RXD1 - AIN4
P1SEL=101| GPIO TA300 TA310 - - AINS
P1SEL=110| GPIO TA31 - - - AING
P1SEL=111| GPIO - - - - AIN7
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P3 (P3CFGCR
P3CFGCR
(0x0146) 7 6 5 4 3 2 1 0
P3CFGW P3SEL P3CFG
/ W W W W W W W W
0 0 0 0 0 0 0 0
O
oU
P3CFGW
10
000: P3.0
001: P3.1
010:
P3SEL 011
100: P3.4
101: P3.5
110: P3.6
111: P3.7
P3CFGW A U
P3CFG 3
P3CFGW A
P3CFG=0000 | P3CFG=0001 | P3CFG=0010 | P3CFG=0011 | PSCFG=0100 | P3CFG=1111
P3SEL=000| GPIO - - TA10 TA110 CMP0OO
P3SEL=001| GPIO - TXD2 TA11 - -
P3SEL=010] - - - - - -
P3SEL=011] - - - - - -
P3SEL400 | GPIO - - TA30I TA3G -
P3SEL=101| GPIO RXD2 TAO00 TA010 -
P3SEL=110| GPIO SCKO - TAO1 - -
P3SEL=111| GPIO SO0 TXDO TA20 TA210 -
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P4 (P4ACFGCR
PACFGCR
(0x0148) 7 6 5 4 3 2 1 0
PACFGW P4SEL PACFG
/ W W W W W W W W
0 0 0 0 0 0 0 0
O
oU
PACFGW
10
000: P4.0
001: P4.1
010: P4.2
P4SEL 011: P4.3
100: P4.4
101: P4.5
110: P4.6
111:
PACFGW A U
PACFG .
PACFGW A
PACFG=0000 | PACFG=0001 | PACFG=0010 | PACFG=0011 | PACFG=0100 | PACFG=1111
P4SEL=000| GPIO SD RXDO TA21 TA20 -
P4SEL=001| GPIO FLTINO FLTINO FLTINO FLTINO -
PASEL=010| GPIO - - - - -
PASEL=011| GPIO - - - - HXIN
PASEL400 | GPIO - - - - HXOUT
PASEL=101| GPIO FLTIN? FLTIN? FLTIN? FLTIN? LXOUT
PASEL=110| GPIO FLTINL FLTINL FLTINL FLTINL LXIN
PASEL=111] - - - - - -
) Pagedb 196 / 357 i}
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(PXCFGV, x=0,1,3.%

PxCFGV 7 6 5 4 3 1 0
Reserved PxCFGV
/ R R R R R/W R/W R/W R/W
0 0 0 0 0 0 0
O
PxXCFGCR
PxCFGCR<PXCFGW>0 A
PXCFGV PXCFGCR i
PxCFGCR<PXCFGW>1 A

p>
b
p>
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VersionU V1.7

12.3 PNIC

(Pin Configuration Control Register, PXCFGCR)

PXxCFGCR<PxSEL> . PXCFGCR<PXCFG>
(PXCFGCR<PXxRFG>i 0) PXCFG
U P1.3 TXD1 P14 RXD1

P1CFGCR= 0xB3;
P1CFGCR= 0xC3;

I P1.3 TXD1
I P14 RXD1

P1CFGCR= 0x30; I P1.3
P3_CFG = P1CFGV; /I P3_CFG 0x03
P1CFGCR= 0x40; Il P1.4

P4CFG = PICFGV; /IP4A_CFG  0x03

>
p~
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13. /

A CPU

—»=Waichdog timer intarrupt request|

= Waichdog timer resat signal

-
p~

Pagech199 / 357
A A

A CPU
A
o A
13.1.1
2%8/fsysclk or 21Yflclk 5 8-bit up counter
22fsysclk or 213/flclk § | Sourca dock ‘ 1 ‘ 2 | 3 | 4 | 5 ‘ 5 ‘ 7 | g |Overiow Interru%’[ t
222ffsysclk or 21%/fick  —pu{ 2 * requestirese
2%fsysclk or 2Y7/flclk _y| @ z:ggjtl control
A
L2
- Y Y Y
CANparghersl —_i Clear time control circuit
Cincuits resat
Disable
control circuit
h T
Disahle code Clea code
{x81) {Ox4E)
Confral code _ = SB[
decoder EEEL @
=2 Pl
- |C
= - |5
woceNT | [ wocbr | [ woctR | | wbosT |
13-1
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13.1.2
WDCTRA WDCDRA
WDCNT WDST
A

0x0028 WDCTR

0x0029 WDCDR

0x002A WDCNT 8

0x002B WDST

Pageth 200 / 357
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VersionU V1.7

(WDCTR)
WDCTR 7 6 5 4 3 2 1 0
- - WDTEN WDTWI[1:0] WDTT[1:0] WDTOUT
/ R R/W R/W R/W R/W
1 0 1 0 0 1 1 0
/ 0:
WDTEN
00: 8 A 8
01: 8 1/4 A
1/4 A 8
8 o
WDTWI[1:0] 10: 8 1/2 A
1/2 A 8
11: 8 3/4 A
3/4 A 8
TBTCR<DV9CK>=0 TBTCR<DVIOCK>=1| ( )
WDTT[L:0] 8 00: | 2%8/fsysclk 211/ficlk 211/flclk
01: | 2%/fsysclk 253/flclk 283/flclk
10: | 2%/fsysclk 255/flclk 215/flclk
11: | 2%4/fsysclk 2V flclk 217 flclk
8 0:
WDTOUT 1-
10 fsysclk [HZ]A ficlk (Hz)
20 WDCTR<WDTEN> 6 1 ¢ A WDCTR<WDTWA WDCTR<WDTT> WDCTR<WDTOUT> X
A WDCTR<WDTEN> "0" (0xB1) WDCDR WDCTR<WDTEN> 6 1 A

WDCTR<WDTWA WDCTR<WDTT> WDCTR<WDTOUT>

30 WDCTR 7 6

>
p~

6106

-
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NameU SQ7653

VersionU V1.7

(WDCDR)
WDCDR 7 6 5 4 3 2 1 0
WDTCR[7:0]
/ W
0
OX4E: A
0xB1: A WDCTR<WDTEN> 6 0 &
WDTCRJ[7:0]
8
8 (WDCNT)
WDCNT 7 6 5 4 3 2 1 0
WDCNTI[7:0]
/ R
0
WDCNTI[7:0] 8 8
(WDST)
WDST 7 6 5 4 3 2 1 0
- - - - - WINTST2 | WINTST1| WDTST
/ R R R R R R
0 1 0 1 1 0 0 1
0:
WINTST2 A 8
2
0:
WINTST1 A
1
8
0:
WDTST
1:
10 WDST WDST<WINTSTZ2> WDST<WINTSTI1> 0’
20 WDST 7 3
) Pagedb 202 / 357 i}
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VersionU V1.7

13.1.2.1 /
WDCTR<WDTEN> 6 1 6 As
A WDCTR<WDTEN>
A WDCTR<WDTEN> "0"
A 8 "0"
U WDCTR<WDTEN> 6 1 6 A 0xB1
A

A WDCTR<WDTEN> "1"

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

| §

} }

"
0xB1 WDCDR
WDCDR 8 A

WDCDR

00H

(
X

8-bit up counter value _| 01H

WDCTR<WDTEN=>

Overflow time

|
|
1
I
|
WDCTR<WDTEN> _|
!
|

Interrupt request signal : . i
:-«— 1 clock [max.}—b-: :
| | :
| | '
13-2 WDCTR<WDTEN>
Us WDCTR<WDTEN> A8 WDCTR<WDTEN> 010
A . 8 A
13.1.2.2 8
WDCTR<WDTW> 8
WDCTR<WDTW> "00" A 8 A 8
WDCTR<WDTW> "00" A 8 8
A
A . 8 A
WDCTR<WDTOUT> A
§ Paged 203 / 357 i}
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8-bit up counter value FERXOOHXOTHX = = = SFRY@0RY = = = TFRY@oRX = = = BFAXGorX = = = FrraXoorX

[ [ [
When WDCTR<WDTW: is “00" |- i Clear time —t i >
[ [ [
[ [
When WDCTR<WDTW: is “01” | Outside the dear time —‘-‘—“! < T Clear time T >|
| | |
When WDCTR<WDTW> is “10” |«————— Outside the clear time > 1 < Cleér time —>1
| | |
When WDCTR<WDTW= is “11” | : Outside the clear time : > |.~‘-— Clear time =1
13-3 WDCTR<WDTW> 8
13.1.2.3 8
WDCTR<WDTT> 8
8 A WDCTR<WDTOUT> A
A A
( ) / ( ) A A / /
( ) 8 | )
A A 8
WDTT , PLL/HXTAL
TBTCRDVIOCK> =0 TBTCRBVICK> =1 LIRC/LXTAL
00 10.92ms 62.5ms 62.5ms
01 43.70 ms 250ms 250ms
10 174.76ms 1s 1s
11 699.06ms 4s 4s
13-1 ( FsYsCLk 24MHZz; FLCLK= 32.768KHz )
;8 WDCTR<WDTEN> ) A8 WDCTR<WDTEN> 616
A 8 A
i} Pagedb 204 / 357 i}
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iIMQ Technology Inc.
No.U TDD01-S763-CN

NameU SQ7653

WDCDR

13.1.2.6 8
WDCNT

p

>
p~
-

WDCTR<WDTEN> "0" A WDCDR

13.1.24 8
WDCTR<WDTOUT> 8
(@) (WDCTR<WDTOUT> "0")
WDCTR<WDTOUT> "0" A 8
A IMF A
U A ( ) A
RETN A
(b) (WDCTR<WDTOUT> "1")
WDCTR<WDTOUT> "1" A 8
13.1.2.5

WDCDR
Ox4EA 8 60"
0xB1A
A 8
A
A CPU
8 8
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13.1.2.7
WDST

A WDST<WDTST> "1 A WDST<WDTST> 606

A WDST<WINTST2> "1
A WDST<WINTST1>

WDST<WINTST2> WDST<WINTST 1A

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

016 WDST A WDST<WINTST2> WDST<WINTST1>

606

8-bit up counter value FFHXOOHXOTH) = = = 3FHY40HY = = = TFHXBOH)Y = = = BFH{COHY = = = FFHXDOHXD1H;
| | |

When WDCTR<WDTW= is “10"|-1—Outside the clear time —’h-|-17 Clear time —‘"|

Writing of 4EH (clear code) N !

6 176

Intarmupt raquas[ signal ganerat@d by Hanng
lha B-bit up :xluhlarclulslda thel claar lln'la

Watchdog timer interrupt request signal

Interrupt req asl signal ganarated by the
cl\rarﬂclwclf & B-bitup countar

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

&
WDST<WINTST1> \
WDST<WINTST2> l—l
13-4
) Pagech 206 / 357 )
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13.2 (TBT)
TBT A INTTBT
13.2.1
fsysclk/2® or flclk/2®  ——
fsysclklzzz or fIcIklzzi —
fsysclk/2° or flclk/2 3
fsysclk/2?” or flclk/2®® % :‘:.j Source clock Falling edge
. # [14]
3 E detector
10 ) 3 A
fsysclk/2™ or flclk/2 5
fsysclk/2® —
3]
TBTCK TBTEN
I TBTCR l INTTBT
Interrupt request
13-5
i} Pagedb 207 / 357 i}
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NameU SQ7653

VersionU V1.7

13.2.2
TBTCR
(TBTCR, 0x002E)
TBTCR 7 6 5 4 3 2 1 0
- - DVIOCK | TBTEN TBTCK][3:0]
/ R R RIW RIW RIW
0 0 0 0 0 0 0 0
9 0: fsysclk/2
DVoCK 1: flclk
/ 0:
TBTEN
1
A : A
TBTCK | PLL/HXTAL
TBTCR<DV9CK>=(Q TBTCR<DVOCK>=1| | |RC/LXTAL
0000: fsysclk230 flclk/ 223 flclk/ 223
0001: fsysclk229 flclk/ 222 flclk/ 222
0010: fsysclk228 flclk/ 221 flclk/ 221
0011: fsysclk22’ flclk/ 220 flclk/ 220
0100: fsysclk226 flclk/ 219 ficlk/ 219
0101: fsysclk22® flclk/ 218 ficlk/ 218
- 24 17 17
TBTCK[3:0] 0110: fsysclkR2 ficlk/ 2 ficlk/ 2
g 0111: fsysclk223 ficlk/ 216 ficlk/ 216
' 1000: fsysclk222 flclk/2 15 ficlk/2 15
1001: fsysclk 220 flclk/2 13 ficlk/2 13
1010: fsysclk 215 flclk/ 28
1011: fsysclk 213 flclk/ 26
1100: fsysclk 212 flclk/25
1101: fsysclk 211 flclk/24
1110: fsysclk 210 ficlk/23
1111: fsysclk 28
10 fsysclé [HZ]A flclkA [Hz]
20 A TBTCR<TBTEN> 0 AGBTCR<TBTCK>
30 TBTCR<TBTEN>6 0 A TBTCR<TBTCK>
40 ( ) A TBTCR<DVICK>6 Ko flclk  fsysclk
50 TBTCR 7 4 6906
) Pagedb 208 / 357 §
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13.2.3

TBTCR<TBTCK> . TBTCR<TBTCK> A TBTCR <TBTEN>06 0 6

A INTTBT

TBTCR<TBTEN>06 1 A . TBTCR<TBTEN>6 0 0

TBTCR<TBTEN> A

¢

INTTBT A
TBTCR<TBTEN>6 1 6 A TBTCR<TBTCK>

Source clock | I I

| | |
TBTCR<TBTEN> ! | I
A : :
|
INTTBT interrupt !
request : !-l.‘ ;.ll-l ”_
! ' Interrupt period
Time base timer enable
13-6
( ) A fsysclk flclk A
TBTCR<TBTEN> 606
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[Hz]
TBTCK PLL/HXTAL LIRC/LXTAL
TBTCRBVICK> =0 TBTCRBVICK> =1 (SCKSRC=0x02)
0000 0.0224 0.0039 0.0039
0001 0.0447 0.0078 0.0078
0010 0.0894 0.0156 0.0156
0011 0.1788 0.0313 0.0313
0100 0.3576 0.0625 0.0625
0101 0.7153 0.125 0.125
0110 1.431 0.25 0.25
0111 2.861 0.5 0.5
1000 5.722 1 1
1001 22.89 4 4
1010 732.42 128 reserved
1011 2930 512 reserved
1100 5859 1024 reserved
1101 11719 2048 reserved
1110 23438 4096 reserved
1111 93750 reserved reserved
13-2 ( !FSYSCLK24.0MHz FLCLK=32.768KHZ)
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. TAOOO Timer

13.3 8/16 (Timer A, TMRA)
5 16 Timer A 0~4A Timer A0~ 2 Timer A
8 U] 0 1A 8 (TAOO, TAO1, TA10, TA11TA20, TA21,
TA30, TA31, TA40, TA41) Timer AO
TA00 TAOOO/TAQO
Timer A O FLTINO
TAO1 TAO010/TAO01
TA10 TA10
Timer A1l FLTIN1
TA1l TA110/TA11
TA20 TA20
Timer A 2 FLTIN2
TA21 TA210/TA21
TA30ITAG3 TA300
Timer A 3 N/A (
TA31IITAG3 TA310
TA40I/TAG4 TA400
TimerA 4 N/A (
TA41IITAGA TA410
13-3 16
1U Timer A 8/16 bit / U TimerAO : TAOO / /
A00 . TAOO0 Timer AOO
20  Timer AO~ A3  FLTIN
30 TAG3 TA30l TA31l U TAG4 TA40l TA41l
) Pagedb 211 / 357 i}
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p~

>

) ——» TMRAOOOUtpUt
: Mode select TMRANCRO
v TMRANDRO —— TMRAO1Output
TMRANO - Input To TMRANO
D N EDGBED N SYNC TMRANPWMO interrupt control
d Detect g >
h 4 —>» TMRA10Output
10
—— TMRA11Output
> EN
PP@/PWMO/PS@ N
Clock . Mode selec Generator i [ TMRA20Output
Select > 8 —»
TMRAO Main Circuit TMRA21Output
Mode
select. »l
[ TMRA30Output
> TMRA31Output
i Mode select
H TMRANCRL DTM circuit
TMRANL - Input Y [ TMRANDRL ] ——— TMRA40Output
ne-inpu To TMRANL
D > EDD?F—} > SYNC TMRANPWM1 interrupt control > TMRA41Output
etect —
Y
10
. EN 8
P " PPG/PWML/PSC .
sysck —p N Mode selec Generator d
fsysclk2 —» Clock > > R
Select - 8
TMRA1 Main Circuit
Mode l«——— FAULTO
fsysclk2nH— select |
j[€—— FAULT1
[€——— FAULT2
T™MRAnSR | [ TMRancPL ]
TMRANMDO | | TMRAnMD1 a %
H TMRANDTM »
TCMO TCM1 H TMRANO Interrupt
® y A H Control N
5 H TMRANO - Interrupt
< i
= Mode Control Mo Solect
= TMRANO Interrupt
Control >
TMRANL - Interrupt
A A A A
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No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

13.3.18/16
Timer A O Timer A 1 Timer A 2 Timer A 3 Timer A 4

. TMRAOCFG | TMRALCFG | TMRA2CFG | TMRA3CFG | TMRA4CFG
Timer A (0x0050) (0x0060) (0x0070) (0x0080) (0x0090)
Trer A TMRAOSR | TMRAISR | TMRA2SR | TMRA3SR | TMRA4SR

(0x0051) (0x0061) (0x0071) (0x0081) (0x0091)
T A o | TMRAOCRO | TMRAICRO | TMRA2CRO | TMRASCRO | TMRA4CRO
(0x0052) (0x0062) (0x0072) (0x0082) (0x0092)

_ TMRAOCRL | TMRAICRL | TMRA2CRL | TMRA3CRL | TMRA4CRL
Timer A 1| (0x0053) (0x0063) (0x0073) (0x0083) (0x0093)

_ TMRAOMDO | TMRAIMDO | TMRA2MDO | TMRA3MDO | TMRA4MDO
Timer A 0 | (0x0054) (0X0064) (0x0074) (0x0084) (0x0094)

_ TMRAOMDL | TMRAIMDL | TMRA2MD1 | TMRA3MDL | TMRA4MD1
Timer A 1| (ox0055) (0x0065) (0x0075) (0x0085) (0x0095)
e A TMRAOCPL | TMRALICPL | TMRA2CPL | TMRA3CPL | TMRA4CPL

(0x0056) (0X0066) (0X0076) (0x0086) (0X0096)

. TMRAODTM | TMRALDTM | TMRA2DTM | TMRA3DTM | TMRA4DTM
Timer A (0x0057) (0x0067) (0x0077) (0x0087) (0x0097)

. TMRAODRO | TMRALDRO | TMRA2DRO | TMRA3DRO | TMRA4DRO
Timer A 0 | (0x0058) (0x0068) (0x0078) (0x0088) (0x0098)

_ TMRAODRL | TMRAIDRL | TMRA2DR1 | TMRA3DRL | TMRA4DRL
Timer A 1| (0x0059) (0x0069) (0x0079) (0x0089) (0x0099)

_ TMRAOPWMO | TMRALPWMO | TMRA2PWMO | TMRA3PWMO | TMRA4PWMO
Timer A PWM 0] (0x005A) (Ox006A) (Ox007A) (OxO08A) (Ox009A)

_ TMRAOPWM1 | TMRALPWML | TMRA2PWM1 | TMRA3PWML | TMRA4PWM1
Timer A PWM 1] (ox005B) (0x006B) (0x007B) (0x008B) (0x009B)

Timer A A TimerAO A
TimerAl~A4 A0
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NameU SQ7653

VersionU V1.7

0 (PCKENQ
PCKENO
(0x0178) 7 6 5 4 3 2 1 0
TMRA4 TMRA3 TMRA2 TMRA1 TMRAO reserved | reserved | reserved
/ 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:
TMRA4 Timer A4 N
0:
TMRA3 Timer A3 1
0:
TMRA2 Timer A2 1
0:
TMRA1 Timer Al N
0:
TMRAO Timer AO 1
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NameU SQ7653

VersionU V1.7

Timer AO (TMRAOCFQ
TMRAOCFG
(0X0050) 7 6 5 4 3 2 1 0
Reserved TCFG
/ R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
000: 8 , TimerA 0, TimerA 1
8 , TimerA 0 TimerA 1 ANDG
001: TANO1
0 1 PPG
16 , Timer A 0 TimerA 1 16
010:
. L o
TCFQ2:0] a Timer A 1(TMRAOCR) b
8 PPG
100:
0 1 PPG
(Complementary Mode)
101: PWM PPG , 0 1
16
a TimerA L 1(TMRAOCR} b
) Pagedb 215 / 357 §
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NameU SQ7653

VersionU V1.7

>

Timer AO (TMRAOSR
TMRAOSR
(0X0051) 7 6 5 3 2 1 0
Reserved TMROOVI1 | TMROOVIO | EDGEOI1 EDGEOIO
/ R TAXS TAXS RIW RIW
0 0 0 0 0 0
0:
TMROOVIL1 | TimerAO 1 1
0:
TMROOVIO | TimerAO 0 1
0:
EDGBI1 TimerAO 1 1
0:
EDGBIO TimerAO 0 1
) Pagedb 216 / 357
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Timer AO 0(TMRAOCRQ
TMRAOCRO
(0X0052) 7 6 5 4 3 2 1 0
TMROOVIE | EDGEOIE - OE EDGE RUN
/ RW RW R RIW RIW RW
0 0 0 0 0 0 0 0
0 0

0:

TMROOVIE 5

A

0:

EDGHIE 5

A

OE 0:
1:
000:
010:

EDGE
011:
Others:
0:

RUN
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
Timer AO 1 (TMRAOCR])
TMRAOCRL
(0x0053) 7 6 5 4 3 2 1 0
TMRIOVIE | EDGEI1IE - OE EDGE RUN
/ RW RW R R/W R/W RW
0 0 0 0 0 0 0 0
U] 1

0:

TMRIOVIE
0:

EDGELIE

OE 0:
1:
000:
010:

EDGE
011:
Others:
0:

RUN
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Timer AO 0 (TMRAOMDO)
TMRAOMDO
(0X0054) 7 6 5 4 3 2 1 0
TFF DBE TCK TCM
/ RW RW RW RW RW R/W RW RwW
1 1 0 0 0 0 0 0
U 0
0:
TFF FIF
1:
0:
DBE 1:
/ / ( )
DVICK=0 DV9CK=1
000 | fSYSCLK/2711 fLCLK/2"4 fLCLK/2"4
001 | fSYSCLK/2"10 fLCLK/2"3 fLCLK/2/3
TCK 010 | fSYSCLK/2"8 fSYSCLK/2"8
011 | fSYSCLK/2"6 fSYSCLK/2"6
100 | fSYSCLK/2"4 fSYSCLK/2"4
101 | fSYSCLK/2"2 fSYSCLK/2"2
110 | fSYSCLK/2 fSYSCLK/2
111 | fSYSCLK fSYSCLK fLCLK/2"2
000:
001:
010:
011: Capture
TCM (Capture)
100: PWM (Pulse Width Modulation)
101 ( Pulse Width Measurement)
110: PPG (Programmable Pulse Generator)
111:
U A ( * ) A
( (Program Counter)*MCU Clock ( * ).
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Timer AO 1 (TMRAOMD1)
TMRAOMD1
(0X0055) 7 6 5 4 3 2 1 0
TFF DBE TCK TCM
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 0 0 0 0 0
U 1
0:
TFF FIF
1:
0:
DBE 1:
/ / (
)
DV9CK=0 DVICK=1
000 | fSYSCLK/2"M11 fLCLK/2"4 fLCLK/2M
TCK 001 | fSYSCLK/2"10 fLCLK/2"3 fLCLK/2"3
010 | fSYSCLK/2"8 fSYSCLK/2"8
011 | fSYSCLK/2"6 fSYSCLK/2"6
100 | fSYSCLK/2"4 fSYSCLK/2"4
101 | fSYSCLK/2"2 fSYSCLK/2"2
110 | fSYSCLK/2 fSYSCLK/2
111 | fSYSCLK fSYSCLK fLCLK/2"2
000:
001:
010:
011: Capt
TeM (Capture)
100: PWM (Pulse Width Modulation)
101: ( Pulse Width Measurement)
110 PPG (Programmable Pulse Generator)
111:
U CPU ,
' . (PC(Program
Counter)*MCU Clock ) ( * ).
) Pagedb 220 / 357 i}
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Timer AO (TMRAOCPL
TMRAOCPL
(0X0056) 7 6 5 3 2 1 0
FLTOIF FLTOIE FLTOMD Reserved CPLMD
/ R/W R/W R/W R/W R R R/W R/W
0 0 0 0 0 0 0 0
o
0:
FLTOIF ;
1: (Interrupt pending)
FLTOIE o
1:
00:
01: A (FAULT) A 0
FLTOMD < .
10: A (FAULT) A TOFFn
11: A (FAULT) A TOFFn
00:
01:
CPLMD
10: TAOO
11:  TAOO
Timer AO (TMRAODTM
TMRAODTM
(0X0057) 7 6 5 3 2 1 0
DTMPSC DTM
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
o
00: tsysclk
01: tsysclk*2
DTMPSC 10: tsysclk*4
11: tsysclk*8
DTM DTM & DM O
) Pagedb 221 / 357 i}
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Timer A0 0(TMRAODRQ
TMRAODRO
(0X0058) 7 5 4 3 2 1 0
TMRAODR(}7:0]
/ 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
8 A o .
TMRAODRO Timer A .
16 A 16 (Low Byte)
Timer AO 1(TMRAODRY))
TMRAODR1
(0X0059) 7 5 4 3 2 1 0
TMRAODR17:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
o
8 A 1
TMRAODR1 Timer A .
16 A 16 (High Byte)
) Pagedh 222 / 357 }
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Timer AO PWM 0 (TMRAOPWMOQ
TMRAOPWMO
(OX005A) 7 6 5 4 2 1 0
TMRAOPWMO[7:0]
/ 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
] 8 A 0 PWM duty,
TMRAOPWMO Timer APWM o
16 A PWM duty (Low Byte)
Timer AO PWM 1 (TMRAOPWM))
TMRAOPWM1
(0X005B) 7 6 5 4 2 1 0
TMRAOPWM1[7:0]
/ 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
) 8 A 1PWM  duty.
TMRAOPWM1 Timer APWM .
16 A PWM duty (High Byte),
) Pagedb 223 / 357 i}
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13.3.2
TMRAOQ PCKENO <MRA0> 6 (A6 TMRAO
A i} PCKENO <MRA0> "1"
A

A PCKENO <MRAO> "0"A X A

A PCKENO <MRAO0> "1"( ).
PCKENO <MRAO> "0"A

Pagedb 224 / 357
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No.U TDD01-S7663-CN

NameU SQ7653 VersionU V1.7

13.3.3
Timer A0 A 8 (TAOO,TAO1) A TAOO TAO1 8
A 16
8 : 8 A8 A8 PWM A8
PPG A 8 PPG  (PreScale Mode)
16 16 A 16 A 12 PWM A 16
PPG 16 ( )
13.3.3.1 8
8 A A TAO00
A TA01( TAOO TAO01 )
(€Y
TMRAOCFG< TCFG >"0A TMRAOMDO<TCM> " 0 0A0 6TA0O 8
TMRAOMDO<TCK> TMRAODRO 8
TMRAOMDO<DBE> "1"
TMRAOCRO<RUN> "1" A TMRAOMDO
A
b
TMRAOCRO<RUN> "1"A 8
TMRAODRO A INTTAO00 A "0x00"
A ) A TMRAOCRO<RUN> "0"A
60x0006
()
TMRAOMDO<DBE> TMRAODRO _ /
A TMRAOMDO<DBE> 6 1 40"
1.
TMRAODRO A
A TMRAODRO _ TMRAODRO
TMRAODRO A INTA00 A
TMRAODRQ
) Pageb 225 / 357 )
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TMRAODRO A
TMRAODRO
2.
TMRAODRO A
TMRAODRO
TMRAODRO A
A
TMRAODRO A TMRAODRO
A
A
TMRAODR A
TMRAODR
TMRAOMDO<DBE A TMRAODRO
TMRAODRO

Pageh 226 / 357
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VersionU V1.7

TMRACR<RUN

TMRAMDO<DBE

+ Timer stan

Source clock

Counter

Write to

TMRADRO nmmm "man

' Match detection + Miaich defecon
TMRADR Am 7 Am 9
INTTAOinterrupt A Reflected by writing to v t v
request TMR/ODR) - I] "
LY .
Reflected by writing t&f MRADRD
When the double buffer is disabl@dMRAMDO<DBE=N 0"
,L Timer start

TMRACR<RUN
TMRAMDO<DBE T

Source clock

Counter . rt
RE A Counter clear ' :? Iy CIZH.I:II:;:; gEear - 1

Write to )

TMRADR [| write m [| write n

Double buffer N m fn o
TMRADR [ m Match detection ¢ Match detection Q:IE N Maich detection

. ¢ Reflected at the same time as data is Raflected
INTTAQinterrupt t‘_written into TMRADRO while the timer isgj~ +'J;u-, m.,,an v
request stopped - Sﬂ " ﬂ
When the double buffer is disabléBMRAMDO<DBE=N 1"
138
TMRAMDO<DBE

Source clock

Counter

Write to TMRADRD

TMRADR)

INTTAOQinterrupt request

p-
b

LI L

ns { n4a X n3 Jdn2f 0o X 1 X 2
& Counter clear
Wirite n.2
n Match detection { | n-2
+[|,,
139 TMRAODRO
Pagedb 227 / 357 §
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NameU SQ7653
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13.3.3.2 8
8 A TAOO TAO1 TAO00
A TA01 ( TAOO TAO01 )
@
TMRAODRO 8 . TMRAOCFG< TCFG >
"0A TMRAOMDO<TCM> " 0 0A1 6 TAO0O 8
MRAOMDO<TCK> TMRAODRO 8
TMRAOMDO<DBE> "1"
TMRAOCRO<RUN> "1" A TMRAOMDO
A
(b)
TMRAOCRO<RUN> "1'"A 8 TAOO
TMRAODRO A INTTAO00 A "0x00"
A . A TMRAOCRO<RUN> "0"A
60x0006
fsysclid
(©)
012. 3(@c)1. 1 o)
* Timer stant *Txmec stop
TMRACR<RUN>
TAOOinput : i
/ r ~\/ “)‘, f :l/ \/ 4 :); f -' s 4
Counter o X X2 X3) e )0 Xmalo (v )2 )(3 5 Xt X o X1 X2X(o
o A Counter clear bt A Counter clear
Write to TMRADR) ﬂ Write m ﬂ Write n
Match detection Maich desection
TMRADR :‘.’m - &l ‘:{ |
/ ]

A
INTTAOQinterrupt request - Reflected by writing tf MRADRO ﬂ

A

|

When the double buffer is di

13-10

Pagedh 228
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Reflected by writing taMRADRD
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NameU SQ7653

VersionU V1.7

13.3.33 8 PWM
8 PWM A 8 TAO0O
A TA01 ( TAO00 TAO01 )
(a)
TMRAOCFG< TCFG >"0A TMRAOMDO<TCM> " 1 0A0 6 TAOQ0 8
PWM TMRAOMDO<TCK> A PWM TMRAOPWMO
TMRAOMDO<DBE> "1"
TMRAOCRO<RUN> "1" PWM ATMRAOMDO
A
8 PWM A TMRAOPWMO
TMRAOPWMO (128 ) (
)
TMRAOMDO<TFF> TAO0O TMRAOMDO<TFF> "0" A TA00O
TMRAOMDO<TFF> "1" ATA000
TA000 A TA000
TMRAOMDO<TFF> 10.9 TAO0O
TAOO0O pin output level
Before the start of
TFF _ Operation stopped
operation Overflow L
. (initial state)
(initial state)
0 L L L
L H H H
13-9TA00O
TMRAOCFG<TCFG>06 0 0 1A9A010 TAOO TAO1 (AND)
A
) Pagedb 229 / 357 i}
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(b)
TMRAOCRO<RUN> "1'A . 7
TMRAOPWMO A TA000 . TMRAOMDO<TFF>
"0"A TAOOO X TMRAOMDO<TFF> "1"A TAOOO
X 128 A "0x00"A
TA00O X TMRAOMDO<TFF> "0"A TA00O
TMRAOMDO<TFF> "“1"A TAOOB . 2xn
A INTAQO ( 2xnl )
A TMRAOCRO<RUN> "0"A "0x00" TA00O
TMRAOMDO<TFF>
fsysclid
*ﬁmermrl Timer stop 4
TMRACR<RUN- ]
TMRAMDO<TFB

Source clock J_H_HP Hﬂm HH Hrﬂrﬂrﬂﬂﬂ WRER]E
Counter , Ef?l( _}'(I_f{:,‘ S}KM ‘JC&K }(i“‘r_u(f_‘}(j‘%\(_}(_

' ; Countef i Counter Counter i Counter
Write to ] ; i clear i dear clear i | clear
TMRAPWND | write m | witte r LY |
Double buffer A m Ve o s ! !
TMRACFG | § : ¥ | "
<TCF&=N 001" | | ; ;.-' Reflectedbyan | I I |Reflected by an
| : " mlem.lm l'&qLIB‘.‘:l ' ! ! rlmem.lpt request

TMRAPWNMD I}{m Il.h:m.ﬂuc:m r.mamm r immu—: | Fu‘m s

TAOOO output 4 ; | | > | A
Becomes the level sefected at | H : ' ; - Aﬂdmcnal puise; Retumns to the
. - TFFwhie 1:he umer |5 ¥ ﬁl Na mlerrupi request | 'h'J Mo interrupt reqm:st at TT:F
INTTAQinterrupt : : | i /is generated r |ntmup¢mques¢ { i is generated | ﬂ
request qub; e e ,qTa-= ’
(Duty pulse) fDuty wlse] tDury Dulsefl (Duty pulse) i
e e H i
THcouns ¢ 1Bcouns ¢ 1Bcouns  Ti¢ 1dcounts
{Cycle 1) (Cycle 2) {Cycle 3) (Cycle 4)
When the double buffer is enabl§@MRAMDO<DBE=N 1")
1312 8 PWM
§ Paged 230/ 357 i}
B A A A A
A

-




iIMQ Technology Inc.

No.U TDD01-S7663-CN
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VersionU V1.7

()
TMRAOMDO<DBE> TAO00 /
A TMRAOMDO<DBE> 6 1 40"
1.
TMRAOPWMO A
A TMRAOPWMO _ TMRAOPWMO
2xn A INTTAOO A
TMRAOPWMOQ
TMRAOPWMO A ( )A
TMRAOPWMO ( ) TMRAOPWMO
A TMRAOPWMO
2.
TMRAOPWMO A

TMRAOPWMO

TMRAOPWMO A TA00O

A

TMRAOPWMO A
TMRAOPWMO A TMRAOPWMO

TMRAOPWMOQA TA00O
A
TMRAOPWMO A
TMRAOPWMO
TMRAMDO<DBE

Source clock

_

Counter ns { n4a Y n3 X n2 X n1  f n
Write to

TMRAPWND Write n-2

TMRAPWND n Match de1ectlnn5 n-2

TAOOO output |

1313 TMRAOPWMO
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13.3.34 8 PPG
8 PPG TMRAODRO TMRAOPWMO
TMRAOCFG<TCFG>6 0 1A1 6 TAO01 TA00 TAO1 (AND)
A A
TAO00 A TAO01 ( TAO0O TAO01 )
(@
TMRAOCFG< TCFG >"0A TMRAOMDO<TCM> " 0 A1 6 TAO0O 8
PPG TMRAOMDO<TCK> A TMRAOPWMO
A TMRAODRO
TMRAOMDO<DBE> "1"
TMRAOCRO<RUN> "1" PPG X A TMRAOMDO
A
Timer stan
L Timer stop
(Duty puise) (Duty puise)
1 TOOPWM; : TOOPWM ; | ,
{ ) ¢ ' ' '
TAOO pin output ‘ ‘
(TFEQ) : : : : e
TAOO pin output | l l
(FFO e > > § §
{  TMRADR) ! TMRADFRO S
(Lcyclg (1cyclg
13-14 TA00O
TMRAOMDO<TFF>  TA00O ) TMRAOMDO<TFF> "0" A TA00O
TMRAOMDO<TFF> "1" ATA000
TA000 A TA000
TMRAOMDO<TFF> _ 1011 TA00O
TMRAOCFG<TCFG>6 0 1 1A6TA010 TAOO TAO1
(AND)
i} Pagedb 232 / 357 i}
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No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
TAOOO pin output level
Before the start Operation
TFF _ TMRAOPWMO TMRAODRO
of operation stopped
. matched matched o
(initial state) (initial state)
0 L H L L
1 H L H H
10.11 TA00O
(b)
TMRAOCRO<RUN> "1"A .
TMRAOPWMO A TA00O . TMRAOMDO<TFF> "0"A
TA000 . TMRAOMDO<TFF> "1"A TAOOO
A ) TMRAODRO ATA000
TMRAOMDO<TFF> "0"A TA00O
TMRAOMDO<TFF> "1"ATA000 X INTTAQO
A TMRAOCRO<RUN> "0"A "0x00" TAO000
TMRAOMDO<TFF>
fsysclid
©
TMRAOMDO<DBE> TMRAOPWMO TMRAODRO
/ A TMRAOMDO<DBE> 6 1 40"
1.
TMRAOPWMO(TMRAODRO) A
A TMRAOPWMO (TMRAODRO)
TMRAOPWMO (TMRAODRO) _ INTTAOQO A
TMRAOPWMO (TMRAODRO)
TMRAOPWMO (TMRAODRO) A (
A TMRAOPWMO (TMRAODRO) ( )
) Pagedb 233 / 357 i}
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No.U TDD01-S7663-CN
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TMRAOPWMO (TMRAODRO)

TMRACR<RUN

TMRAOPWMO (TMRAODRO) A
TMRAOPWMO (TMRAODRO)

TMRAOPWMO (TMRAODRO)
TMRAOPWMO (TMRAODRO)

TMRAOPWMO (TMRAODRO)
A
TMRAOPWMO (TMRAODRO)
A

TMRAOPWMO (TMRAODRO)
TMRAOPWMO (TMRAODRO)

1..-'I'l:'nersl.':nf

A TA00O

ATA000

pX

b

¢

Tn-.ump.],

P__

TMRAMDO<TFB

: p -
HOSHIO0R0D

7.ﬂ]Fﬂﬁﬂﬂfjﬂﬂﬂfﬂﬂfﬂfﬂﬂfﬁjfﬂf

i 3 " 3 L] H
5 it f-’hDﬁ aTTn P'n.:'tﬁ: it —
Counter — A A ..&h,-’:ll.y::lu,l # ) i ‘:l._(:\):.l- e @*m_‘
{ e i Counter | Couriter i Counter
Writer to . i | Clear E chear i clear i chear
TMRAPWND ‘_'ﬂ'l'llt m erﬂc r . : ! Wirite: t
Double buffer [ ! ) ] ! ¥
o — o o —r —
TMRAPWND ¥ Al e £ [ Tp—— Cohdtch Aseetery | & [LTTE— i
Write to TMRADR Twrte p [ write s [ wrte w
P ; i P
Double buffer Tf p :l[a.; : }{w ! ; ]
; Y i Y |
TMRADR e ! Pokch detecioniy, 5 Mich deecion Dch detecton ) w i
i ¥ ¥ i ¥ ¥ ;
TAO0O output i
i 1 ’ ] I l | i i | Retums o the
) — Becomes the level selected at | i i i . i b level selected
INTTAOinterrupt TFF while the timer is stopped | i I i [ R
request L | [ “« > i
om : r ; ! r ; [ H !
(Dusty prtse) (Duty pulse) (Duty pulse) {Duty pulse) i
i b 5 8 W
(1 cycle) (1 cycie) (1 cycle) (1 cycle)

-
p~

When the double buffer is enabl§tIMRAOMDO<DBE>=N 1)

13-15 8 PPG
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VersionU V1.7

TMRAMDO<DBE

Source clock

Counter

Write to TMRAPWND
(TMRADR))

TMRAPWNMD
(TMRADFO)

TAO00O output

-
p~

write n-2 |

Match detection E n-2

I

13-16

TMRAOPWMO (TMRAODRQO)
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13335 8 PPG

TMRAOCFG< TCFG >" 1 0A0 68

8 PPG

PP®O0

TMRAOCR1IRUN>

PPQA1

13.3.36 16
16

@

TMRAOCFG< TCFG >" 0 1A0 6
TMRAOMDO<TCM> 6000 6

ATA00
TA010

TAO1
TAOOO

1A

0dz 100dzA

A TAO0O TAO1

TMRAOMDO<TCK>

16

TMRAODRO

A

A TAO0O

TMRAODRO
8 A TMRAODR1

TMRAODRO

PPG

8 PPG

8

PP®0

16

A

8

TMRAODR1

TAOO

TMRAODRO

TMRAODR1
TMRAODRO

TMRAODRO
U] 8

TMRAOMD1<DBE>
TMRAOCR<RUN>

p14

. TMRAODR1

A 8 8

wqn

"1 16

A TMRAOMD1

— D

606

>
p~
-
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A PPQ1

TAOO
A

b

TAO1 16

TAO1

16

TMRAOCRO<RUN>

TAO1
PP@1

16

TMRAODR}

TMRAODRH

TMRAOCR1<RUN>
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(b)

TMRAOCRO<RUN> "1"A 16 .
TA01+ TMRAODRO A INTAO1 A 60x00006
A ) A TMRAOCR1<RUN> "0"A
"0x0000"

TMRAOMD1<DBE> TMRAODR¥ TMRAODRO
A TO1IMOD<DBE1> 6 1 40"

1.
TMRAODRO TMRAODR1 A
A TMRAODRY* TMRAODRO

A .
TMRAODRY TMRAODRO X INTTAO1
A TMRAODR}* TMRAODRO
TMRAODRO TMRAODR1 A
TMRAODR} TMRAODRO
2
TMRAODRO TMRAODR1 A
TMRAODR}* TMRAODRO
TMRAODRY TMRAODRO A A
A
TMRAODRY TMRAODRO A
TMRAODR} TMRAODRO A
A
TMRAODRO TMRAODR1 A
TMRAODR}* TMRAODRO ) TMRAOMDO<DBE> A
TMRAODRY TMRAODRO TMRAODR}
TMRAODRO
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*TII‘I"I!-‘I’ shop

§ Timer start

TMRACR<RUN

TMRAMD1<DBE

Source clock

Counter
Write to TMRADFO [| write m [| e ¢
Write to TMRADRL ﬂ Wirite k ﬂ Write 8
; Match detection | Match detection
TMRAODRL+TMR AODRO Yim 5 Ve &
A v N v
INTTA1interrupt " Reflected by writing toaTMRADRL " '. l]
request Reflected by writing tofMRADRL
When the double buffer is disablg@MRAMDO<DBE=N 0"
# Tirmer start
TMRACR<RUN- |
TMRAMD1<DBE i

Source clock

10 N

Counter ' . )
A Counter clear ' A Counter cear | A
Write to TMRADR | write [| wite ¢
Write to TMRADRL | wrie & [| write s
Double buffer f:tm ;( B ’j
TMRAODRL+TMRA0DRO A km Match detection ¢ : Mchdetscion ) ¢ Maich detection
{\ Reflected simultaneously by writing R i Y./Reflectedby ¥
INTTALinterrupt TMRADR. while the timer is stopped |] \ “ snintompt |
request " Reflected by writing torMRADRL

When the double buffer is disabld@MRAMDO<DBE=N 0"

1317 16
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13.3.3.7 16

16
16

TMRACR<RUN

TAOOinput

Counter

Writer to TMRADRD
Writer to TMRADRL

TA1+ TMRADRO

INTTAO interrupt
request

TMRACR<RUN
TAOOinput
Counter
Writer to TMRADRO

Writer to TMRADRL

Double buffer

TA1+ TMRADRD

INTTAO interrupt
request

-
p~

TAOO . TAOO TAO1

p

‘Tnmefs!an

4l

A'Counter Counter
” Wite m clear n Write s clear clear
| write & [| weite r
: Match detection : Malch detection)
P
ka i 4 s i
A it J i /
9 Reflected by writing to " A ﬂ
TMRADRL \
N

Reflected by writing to TMRBRL

When the double buffer is disabléfMRAMD1<DBE=N 0"
¥ Timer start
J'

pipipiinly

J Write m
[l write
o (= e
i Malcrlgg_(gcbon vxm detection | Match detection
ik 0 N Q

V)Reflected by ¥

A . g
. Reflected by writing to TMRBRL ﬂ I an interrupt “

Reflected by writing to TMRBRL
When the double buffer is disabldfMRAMD1<DBE=N 1"

13-18 16
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(@
TMRAOCFG< TCFG >" 0 140 6 TAOO TAO1 16 A
TMRAOMDO<TCM> 6 00 1 6 A TMRAOMDO<TCK>
16 A TAOO A TAO1
TMRAODRO TMRAODR1 16 _ TMRAODRO
8 ATMRAODR1 8 A  TMRAODRO TMRAODR1 16
TAO1+ TMRAODRO . TMRAODR1 A
TA01+ TMRAODRO ) TMRAODR | TMRAOD1
8 A 8 8

TMRAOMDO<DBE> "1"

TMRAOCRO<RUN> "1" 16 . ATMRAOMD1
X A ( TMRAOCRO<RUN>
TMRAOCR1<RUN> 6 0 6 ).
(b)
TMRAOCR1<RUN>"1"A 16 TA00O
TAO01+ TMRAODRO A INTTAO1 A
60x0000A ) A TMRAOCR1<RUN> "0"A
"0x0000"
fsysclid
©
013. 3(c)3. 6 )
13.3.38 16 PWM
16 PWM A TA0O0 TAO1 16 A PWM 16
(@
TMRAOCFG< TCFG >" 0 140 6 TAOO TAO1 16 A
TMRAOMDI<TCM 6100 612 PWM A TMRAOMD1<TCK>
16 A TAOO A TAO1
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TMRAOMD1<TCM> 61006 12 PWM A TMRAOMD1<TCK>

A TMRAOMD1<DBE> "1"

TMRAOCR1<RUN> "1" . A TMRAOMD1

A ( TMRAOCRO<RUN> TMRAOCR1<RUN>

606 )

TMRAOPWMO TMRAOPWM1 12
TMRAOPWM1 15 8 A TMRAOPWMO 7 0
. A TMRAOPWM1 TMRAOPWMO
TAO1+ TMRAOPWMO . TMRAOPWM1 A

16

TAO1l+ TMRAOPWMO . TMRAOPWMO

TMRAOPWM1 . A

TMRAOPWMO TMRAOPWM1 A (256
8 . A TMRAOPWMO TMRAOPWM1
PWMDUTY

TMRAOMDI1<TFF>  TAO0l1O . TMRAOMDI1<TFF> "0" A TA010

TMRAOMDI1<TFF> "1" ATA010
TA010 A TA010
TMRAOMD1<TFF> ) 10.14 TA010

TAOQ1 pin output level

Before the start of
operation Overflow
(initial state)

TFF Operation stopped
(initial state)

0 L L L

1 H H H

10.14 TAO10

(b)
TMRAOCRO<RUN> "1"A

8

TMRAOPWMO TAO010 . TMRAOMDI1<TFF> "0"A

TA010 . TMRAOMDI1<TFF> "1'A TAO10
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A 256 A 60xA006
TA010 TMRAOMDI1<TFF> "0"A TA010
. TMRAOMDI1<TFF> "1"A TA010 .
INTTAOO ( INTTAOO ). 16xn (n=1, 2,
3..) INTTAO1
A TMRAOCR1<RUN> "0"A "0x00" TAO01O
TMRAOMDI1<TFF>
TA0O A fsysclk
_ Additional
imer start pulse
(1 source clock)
¥
{ Doty pulse (Diuty pulse
wichth) wadth)
PWMDUTY WMDLUTY
e [ ]
TAO1PWM output
(TFEN 17) i i
TAO1PWM output | |
(TFEN 0") - .y -
256 counis 256 counts
(cyche width) | (oyche width) |
13-19 TAO010
i} Pagedb 242 / 357 i}
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©
TMRAOMD1<DBE> TA01+TMRAOPWMO

A TMRAOMD1<DBE> 6 1 40"
1.
TMRAOPWMO TMRAOPWM1 A
A TA0O1+TMRAOPWMO
TAO1+TMRAOPWMO 16 x n
INTTAO1 A TA01+TMRAOPWMOQ
TA01+TMRAOPWMO (TMRAODRO) A (
A TAO1+TMRAOPWMO ( ).
TMRAOPWMO TMRAOPWM1 A
TA01+TMRAOPWMO
2.
TMRAOPWMO TMRAOPWM1 A
TA01+ TMRAOPWMO
TAO01+ TMRAOPWMO ATA010
TA01+ TMRAOPWMO
A TAO01+ TMRAOPWMO
A TA010
TMRAOPWMO TMRAORNM1 A
TA01+ TMRAOPWMO
13.3.39 16 PPG
16 PPG ATA0O0 TAO1 . 16
16 TA01+TMRAODRO TA01+TMRAOPWMO 16 PPG
(TA10 TA11 )
(@
TMRAOCFG< TCFG >" 0 140 6 TAOO TAO1 16 A
TMRAOMDO<TCM> 61106 PPG A TMRAOMDO<TCK>
16 A TAOO A TAO1
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TMRAOMDO<DBE> "1"

TMRAODRO  TMRAODR1 16
TMRAOPWMO  TMRAOPWM1 16 . A
TMRAODR1  TMRAODRO 16 TA01+ TMRAODRO U
TMRAOPWM1 TMRAOPWMO 16 TA01+ TMRAOPWMO |
TMRAOPWM1 A TAOL+
TMRAODRO TAO01+ TMRAOPWMO . TMRAOPWM1 A TMRAODRQ
TMRAODR1 TMRAOPWMO TMRAOPWM1 A
TMRAOMDI1<TFF>  TAO01O0 TMRAOMDI1<TFF> "0" A TA010
TMRAOMD1<TFF> "1" ATA010
TA010 A TA010
TMRAOMDI1<TFF> 10.16 PWMO01B
TAOQ1 pin output level
TAOL1+ TAOL1+ Operation
TFF Before the start P
. TMRAOPWMO TMRAODRO stopped
of operation L
matched matched (initial state)
0 L H L L
1 H L H H
10.16 TA010
(b)
TMRAOCRO<RUN> "1"A .
TA01+ TMRAOPWMO A TA010 . TMRAOMDI1<TFF>
"0"A TAO10 . TMRAOMDI1<TFF> "1"A TA010
INTTAOO
A . TA01+ TMRAODRO A TAO10
TMRAOMDI1<TFF> 6 CAGTA010 )
TMRAOMD1<TFF> "1"A TA010 INTTAOL
A 60x00006
TMRAOCR1<RUN> "0"A "0x0000"

TAO10

>
p~
-

TMRAOMDI1<TFF>

pX

A TAO00
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(©)

TMRACR<RUN |

TMRAMDI<TFP

Counter

Write to
TMRADR

Write to
TMRADRL

Double buffer

TAOI+TMRADR)

Write to
TMRAPW M)

Write to
TMRAPWML
Double buffer

TAOL1+
TMRAPWM)

TAO10 output

INTTAO interrupt

request

INTTAO interrupt

request

-

TMRAOMD1<DBE> TAO1+TMRAOPWMO TAO1+TMRAODRO
/ A TMRAOMD1<DBE> 6 1

.} Tinveer start

480"

Timerstop |,

:l_

ﬂ_I_I_I_I_FLFJ_I_I_I_F ﬂ_I_I_I_I_FLFII_I_I_F ﬂ_l_l_l_l_ﬂ_m_l_l_lf JU

_mn*ﬂaﬁwun

"t‘ | Counter i Counter
E ] clear : clear
[wrie | Wite d P [|weer :
| | E [ i i
[wrea [| wite < : [| writee ;
ab 1 ::::a:l l :{e*f
N ———
{ab | Match detecton Qcd  Makchdelecton O Maich cetecton Qef  Makchdelectond |
[wen | [ e [l wer -
write g ﬂ Wite k ﬂ mﬁmq
Jan K“’" }{qr
Z ¥ v L
Ygnh | QMchdeecioy) km __ Oich et (Uehosciorilor () Match detecton |
: : A 5 \ : v i ¥ '
I ’ | ' I | |
- ’ ; _ i i ; : Retums to the
TEF whie e tmer s stopped || | 1 | | levelasincted
I — P S—— P T— ;
i gh Y km i kmo ! H qr I
(Duty pulse) (Duty puise) (Duty pulse) (Duty pulse)
— - — » — > = >
(Cycle 1) (Cydle 1) (Cycle 1) (Cyele 1) I

p~

When the double buffer is enablad (TO1MOD<DBE1=="1%)

13.20 16 PPG
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1.
A TMRAODRQ TMRAODR1 TMRAOPWMO
TMRAOPWM1 A A
TAO1+ TMRAOPWMO TAOl1+ TMRAODRO . TAO1+ TMRAOPWMO
TAO1+ TMRAODRO . TAO1+ TMRAODRO
INTTAOL A

>
p~

TAO1l+ TMRAOPWMO TAO01+ TMRAODRQ

A TMRAODRQ TMRAODR1 TMRAOPWMO
TMRAOPWM1 A TAO1+
TMRAOPWMQ TAO1+ TMRAODRO

A TMRAODRQ TMRAODR1 TMRAOPWMO
TMRAOPWM1 A TAO1l+ TMRAOPWMO TAO1+
TMRAODRO

TAO1+ TMRAOPWMO TAO01+ TMRAODRO A TA010
TAO1+
TMRAOPWMO TAO1+ TMRAODRO A
TAO1+ TMRAOPWMO  TAO1+ TMRAODRO X A
TA010 ) A

A TMRAODRQ TMRAODR1 TMRAOPWMO
TMRAOPWM1 A
TAO1+TMRAOPWMQ TAO01+ TMRAODRO

TMRAOMDO<DBE> A TAO1+ TMRAOPWMO TAO1+ TMRAODRO
TAO1+ TMRAODRO
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13.3.3.10
DTMPSC
DTM FLTIN
———>
n N l FLTEN Fault |FLTIF
2] FLTE >| Detection | FLTOUT
"I | torveik | Dead Time| DTMOUT ’
tevscux 14 ‘ Counter
/8"
e TMAOMDO.TFF
DTMOUT
CPLMD FLTOUT | Counteld | +aq00
——— 3 Output
»| Generator
Ny
Timer AO Output
_ WFOUT
Timer An Output |
i Inverter
TMAOMDLTFE Counterl | 15010
Output
DTMOUT Generator
FLTOUT
13.21
A TA00 TAO1 TA10 TAl1l A
A Timer AO PPG . Timer AO 16 PPG
1(TAO01) TAOOO TAO010
TFF
1 . A 0
CPLMD
CPLMD =0x00 A Timer A OA TA010 1
Timer A 1A TA110 A
CPLMD = 0x00 A TMRAOA
TAO1 TMRALA TA11 A
) Pagedb 247 | 357
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i CPLMD = OXONJA TA0OO WFOUT A TA0O1
: PWMDUTY Period
—> «—»
WFOUT
TA000
(TMAOMDO.TFF=1)

TA0O1
(TMAOMD1.TFF=0)

0

13.22 (CPLMD=0x00)

TMRAOCFG< TCFG > 101; (Complementary Mode)
TMRAOCPECPLMD> 00;

; TMRAOMDO<TFF> =1
TMRAOMD1<TCM> = 0x46;
TMRAODRO =cycle time;
TMRAODR1 =cycle time;
TMRAOPWMO =duty cycle;
TMRAOPWML1 =duty cycle;
TMRAOCR1RUN>=1;

CPLMD =0x02 A
A

CPLMD =0x02 A
TMRAOO

>
p~
-

TA0OO0
TA0O1 A A /2711,16

PPG

p14

A0 A0

PPG

A0

TMRAQO TMRAOO

Pagedb 248 / 357
A A




iIMQ Technology Inc.

No.U TDD01-S7663-CN

NameU SQ7653

VersionU V1.7

Period

TAO_WFOUT

TA000
(TMAOMDO.TFF=1)

|

|

I

|

|

|

|

|

|

TAO0O1 |
(TMAOMDL.TFF=0) |
t

|

|

|

|

|

|

TA100 |
(TMAIMDO.TFF=1) !

TA101
(TMA IMD1.TFF=0)

13.23 (CPLMD=0x02)

TMRAOCFG< TCFG > 101; (Complementary Mode)

TMRAOCPL<CPLMD> 00;

TMRAOMDO<TFF> =1;
TMRAOMDI1<TCM> = 0x46;
TMRAODRO = cycle time;
TMRAODRL1 =cycle time;
TMRAOPWMO =duty cycle;
TMRAOPWML1 =duty cycle;
TMRAOCR1<RUN> = 1;

p>
b
p>

a Y

TAO0O
TAO010

pX
>

PPG
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CPLMD =0x03 A

TMRAOO

Period

TAO_ WFOUT

|
|

T

TA0OO!
(TMAOMDO.TFF=1)|

|
TAOOl:
(TMAOMD1.TFF=0)|

TA1_WFOUT

TA100|
(TMA 1MDO.TFF=1):

|
|
|
TA101!

(TMAIMDLTFF=0)|

>
p~
-

13.24

(CPLMD=0x03)

Pageth 250 / 357
A A




iIMQ Technology Inc.

No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7

13.3.3.10.1

¢

A

=DTM * DTMPSC

DTM A . .
fSYSCLK = 24 MH¥ 41.7ns 21lus
| Dead Time
|
| PWMDUTY /\
|
WEOUT | |
A S|
|
| I
I 1
TA00O| ;
(TMAnMDO.TFle): |

|
TA010! :
(TMANMD LTFF=0)| |

13.25
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13.3.3.10.2 Fault Detection
. i TMRAOCPISFLTOMD>I ONJ FLTIND
A TMRAOCPLELTOMD>
TMRAOCPLELTOIF> 1A A
TMRAOCPL<FLUIF> A
A TMRAOCPL<FLUIF>
FLTIND TAOO
A FLTINO
AFLTINO . A TAOO
Fault Fault Output
Occurs Cleared Resume

I
reoour 4 | L]

(TFF1=0) I

|

| | |

FLTIN | | |
| | | |

| | |

FLTIF ! | | !
TCOOOUT ! ! I
(TFFO=1) : ; :
| |

| |

l |

>
p~
-

13.26
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13.3.3.11

A TMRAOCRO<EDGE> A
A A 0x00,
A A . 0
TMRASR<EDGEI0> 1 TMRACRO< EDGEIE>
=1A
TMRAOCR<EDGE>=0x03 A
A A TMRAOSR<TMBOVI>
1 TMRAOCR< TMRQVIE> 1A A 0x00
EDGE 000:
001:
010:
011:
Others:
A 16 A A
A A A
A
) Pagedb 253 / 357 i}
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13.3.3.12
A EDGEn A
EDGE 000: (High Pulse)
001: (Low Pulse)
010: ( )
011: ( )
100: (High Pulse)
«C )
A A 0x00,
A A X
0A TMRAOSR<EDGEIO>
1A TMRAOCRO< EDGEIE> 1A
A .
TMRAOSR<TMBOVI> 1.A A TMRAOCRO< TMROVIE > 1A
A 0x00
A A
A 16 A A
A A A A
EDGE = 100j NJ A A (The
high pulse width) 16 lj NJ
A A
OE 1 TFF A
(toggle),
) Pagedb 254 / 357 i}
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>
p~

14. (UART)
3 (UARTQ UART1 UART2) (SFR)
A 14.1 14.2
UARTXCR1 |UARTXCR2 |[UARTXDR |UARTXSR |RDxBUF [TDXBUF
( ) ( ) ( ) ( ) ( ) ( )
UARTO UARTOCR1  |UARTOCR2  |UARTODR UARTOSR RDOBUF [TDOBUF
(0x00AQ) (Ox00A1) (0X00A2) (0x00A3) (0X00A4) (OXO0AS5)
UART1 UARTICR1  [UARTICR2  |UARTIDR UART1SR RD1BUF TD1BUF
(0XO0AB) (OX00A7) (OXO0A8) (0X00A9) (OXO0AA) (OXO0AB)
UART2 UART2CR1  |[UART2CR2  |UART2DR UART2SR RD2BUF TD2BUF
(0X00AC) (OXO0AD) (OXO0AE) (OXO0AF) (0x00BO) (0x00B1)
14-1 SFR
UARTO RXDO TXDO
UART1 RXD1 TXD1
UART?2 RXD2 TXD2
14-2
14.1 UART
UARTX(x=0~2) PCKEN1 UARTx(x=0~2) UARTXCR1 UARTXCR2
UARTX (baud) UARTXDRx=0~2) UART
UARTXSRx=0~2)
) Paged 255 / 357 )
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interrupt request %

PPGA2 output
(TMRA2 output)

UART clock

INTTXDO
interrupt request =%

fsysclk/ ficlk —| Prescale

-
p~

UARTO control register 1 UARTO transmit data buffer
| UARTOCR1 || TooBUF | UARTO receive data buffer
2 =1 7 3] [ Shitt regi -
F)
s . g- L Parity bit
g 2 < Toere
(] =5 [
2 =
A g Noise rejection circuit RXDO
g- =4 A
Had AA v
INTRXDO _ 3 {10A controlf——————] ™X00
L
Receive
RT clock ¥ v
w
2 g:ﬁ Frequency
g. P — divider
274 3
A
LA 4 -
UARTOSR UARTOCR2
UARTO status UARTO control register 2
register II
UARTO baud rate register
14-1 UART
Pagedb 256 / 357 5
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1 (PCKEN10x0179)
PCKEN1 7 6 5 4 3 2 1 0
reserved UART2 UART1 UARTO reserved reserved reserved reserved
/ 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:
UART2 UART2
1:
0:
UART1 UART1
1:
0:
UARTO UARTO
1:

UARTX(x=0~2)
UARTXSR

UART

>

p~

-

(UARTXCR1 UARTXCR2)

A x=0~2),

RDxBUF

13.1 SFR

(baud rate)
rDxBUF
A
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UARTX 1 (UARTxCR)
UARTXCR1 7 6 5 4 3 2 1 0
TXE RXE STOPBT EVEN PE IRDASEL BRG -
/ R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0: 2
TXE
1
0: 2
RXE
1
0:
STOPBT
1.2
0:
EVEN
1
0:
PE
1
0: UART
IRDASEL | TXD
1: IrDA
(fsysclk  PLL/HXTAL) (fsysclk  LIRC/LXTAL)
BRG
0 | fsysclk 1t flelk 1
1 | TMRAX 5
10 fsysclid [HZ]A flclkA [Hz]
20 A TXE RXE 6 Ao X A
3UEVEN PE BRG
40 BRG A RXE TXE
50 BRG TMRAx ART A / (UARTXDR+1)/ )(s)
Timer Ax A Timer Ax al4.6.2 TMRA UART o
60 UART STOPBZA EVENMA PEA IRDASEL BRG A UART 618. 3
UARTXCRI UARTXCR2 g
) Pagedh 258 / 357 i}
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UARTX 2 (UARTXCR2
UARTXCR2 7 6 5 4 3 2 1 0
DV[1:0] RTSEL[2:0] RXDNCJ[1:0] STOPBR
/ R/W R/W R/W R/W
0 0 0 0
00U fsysclk/1
01U fsysclk/2
DV [1:0]
10U fsysclk/4
11U fsysclk/8
000 16 16
001 16 17
010 15 15
RTSE[2:0] RT
011 15 16
100 17 17
101
11*
00:
RXD
01: 1 x(UARTXDR + 1) / ( ) [s]
RXDN(1:0]
( ) 10: 2 x (UARTXDR + 1) / ( ) [s]
11: 4 x (UARTXDR + 1) / ( ) [s]
0:1
STOPBR
1:2
10 RTSEL 2 RT | 613. 7.1 g
20 RXDNC A 613. 9 g
30 STOPBR 2 A 1 ( )
40 UART RTSEA RXDNC STOPBR A UART 618. 3
UARTXCRI UARTXCR2 g
) Pagedb 259 / 357 i}
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UARTX (UARTXDR)
UARTXDR 7 6 5 4 3 2 1 0
UARTXDR7 | UARTXDR6 | UARTXDR5 | UARTXDR4 | UARTXDR3 | UARTXDR2 | UARTXDR1 | UARTXDRO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10 UARTXDR A UARTXCRI<RXE> UARTXCRI<TXE>"0" 613. 7.1 g
20 UARTXCRI<BRG> TMRAX A UARTXDR
UARTX (UARTXSR)
UARTXSR 7 6 5 4 3 2 1 0
PERR FERR OERR - RBSY RBFL TBSY TBFL
/ R R R R R R R R
0 0 0 0 0 0 0 0
0:
PERR
1
0:
RFERR
1
0:
OERR
1
0:
RBSY
1
0:
RBFL
1
0:
TBSY
1
0:
TBFL
1
10 INTTXD1 A TBFL 0 Ao TDXxBUF A TBFL 616
20 UARTXSR 606
) Pagedb 260 / 357 i}
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UARTX (RDxBUF)
RDxBUF 7 6 5 4 3 2 1 0
RDXxDR7 | RDxDR6 | RDxDR5 | RDxDR4 | RDxDR3 | RDxDR2 | RDxDR1 | RDxDRO
/ R R R R R R R R
0 0 0 0 0 0 0 0
UARTX (TDxBUF)
TDOBUF 7 6 5 4 3 2 1 0
TDxDR7 | TDxDR6 | TDxDR5 | TDxDR4 | TDxDR3 | TDxDR2 | TDxDR1 | TDxDRO
/ w W W W W W W W
0 0 0 0 0 0 0 0
14.2 UART
UART 1 PCKENZA UART
PCKEN1<UARTXEN> 6 0 6 UART A U UART
PCKEN1<UARTXEN> "1" UART A UART
A PCKEN1<UARTXEN> "0"A UART UART A
A PCKEN1<UARTXEN> "1"( UART
UART PCKEN1<UARTXEN> "0"A UART
14.3 UARTXCR1 UARTXCR2
A UART ( ) UART

UARTXCR1 UARTXCR2

>

A

p~
-

14.3
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Conditions that allow the bit ti be changed
Bit to be changed Function UARTXCR1 UARTXSR UARTXCR1 UARTXSR
<TXE> <TBSY> <RXE> <TXE>
UARTXCR1<STOPBT> Transmit stop bit length Both of these bilf- -
UARTXCR1<EVEN> Parity selection Al of these bits are 506
UARTXCR1<PE> Parity addition
UARTXCR1<IRDASEL> | TXD pin output selection Both of these bilf- [ -
UARTXCR1<BRG> Transfer base clock selection All of these bits are 006
UARTXCR2<RTSEL> Selection of number of RT clocks
Selection of RXD pin input noise
UARTXCR2<RXDNC> rejection time - - Both of these bi
UARTXCR2<STOPBR> Receive stop bit length
14-3 UARTXCR1 UARTXCR2
14.4
UART ) o) 1 ( YA
8 UARTXCR1<PE>
UARTXCR1<EVEN> UARTXCR1<STOPBT> |
14.2 A U
- )
- 8 )
- ( )
- ( 1 2 )
Transfer frame
PE |sTBT 1 2 3 4 5 6 7 8 9 10 11 12
o | o j}\Startfl( BnoanXanX Bn3xBn4){|3n5XBn5XBn?}(smp15 | |
o | 1 ' Startx B.m' BII1XBI12X B|13X Blth B|t5XB|t8X Bn?)’smm Stopzi i
1
1 0 W\Start,{ B.to)( B|t1}(|3n2}{ BnS)K Bn4){ an){ens){ Bn?XPanty)/smph i
1 1 j\ Start/( Bit 0)( Bit 1 X Bit 2X Bit 3)'( Blth Bit 5)( Bit 5)'( Bit ?Xpanty)"smp 1iStop 2!
14-2
i} Pagedb 262 / 357 i}
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14.5

TXD IrDA
"1 TXD

UART output

IrDA output

14-3

>
p~
-

Start bit

Do

D1

(IrDA)

D2

il

3/16
Bit width
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14.6 (Baud Rate)
UART UARTXCR1<BRG>UARTXDR UARTXCR2<RTSEL> . UARTOXDR UARTXCR2
<RTSEL> A 046.1
0

ERsReEl S— Operating frequency

rate[baud] 24MHz | 16MHz | 12MHz | 8MHz 4AMHz 2MHz 1MHz
UARTXDR[7:0] O0x0A 0x07 0x05 0x03 0x01 0x00 -

128000 RTSEL[2:0] 0y100 0y011 0y011 0y011 Oy011 Oy011 -
Error (+0.27%) |(+0.81%) |(+0.81%) |(+0.81%) [(+0.81%) [(+0.81%) |-
UARTxXDR[7:0]  |ox0C 0x08 0x06 - - - -

115200 RTSEL[2:0] 0y000 0y011 0y010 - - - -
Error (+0.16%) [|(-0.44%)  |(0.79%) |- - - -
UARTXDR[7:0] 0x12 0x0C 0x09 0x06 - - -

76800 RTSEL[2:0] 0y001 0y000 0y011 0y010 - - -
Error (-0.32%) (+0.16%) |(+0.81%) |(-0.79%) - - -
UARTXDR[7:0] Ox17 OxOF 0x0B 0x07 0x03 0x01 0x00

62500 RTSELZ:0] 0y000 0y000 0y000 0y000 0y000 0y000 0y000
Error 0% 0% 0% 0% 0% 0% 0%
UARTXDR[7:0] 0x19 0x11 0x0C 0x08 - - -

57600 RTSEL[2:0] 0y000 0y011 0y000 Oy011 - - -
Error (+0.16%)  [(0.44%)  |(+0.16%) |(0.44%) |- - -
UARTXDR[7:0] 0x26 0x19 0x12 0x0C 0x06 - -

38400 RTSEL[2:0] 0y000 0y000 0y001 0y000 0y010 - -
Error (+0.16%) [(+0.16%) [(0.32%) |(+0.16%) [(-0.79%) |- -
UARTXDR[7:0] 0x4D 0x30 0x26 0x19 0x0C 0x06 -

19200 RTSEL[2:0] 0y000 0y100 0y000 0y000 0y000 0y010 -
Error (+0.16%)  [(+0.04%) |(+0.16%) |(+0.16%) [(+0.16%) [(-0.79%) |-
UARTXDR[7:0] 0x92 0x64 0x4D 0x30 0x19 0x0C 0x06

9600 RTSEL]:0] 0y100 0y001 0y000 0y100 0y000 0y000 0y010
Error (+0.04%) [(+0.01%) |(+0.16%) |(+0.04%) |(+0.16%) [(+0.16%) [(-0.79%)
UARTXDRJ[7:0] - 0xC9 0x92 0x64 0x30 0x19 0x0C

4800 RTSEL[2:0] - 0y001 0y100 0y001 0y100 0y000 0y000
Error - (+0.01%) |(+0.04%) |(+0.01%) [(+0.04%) [(+0.16%) |(+0.16%)
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>

BEETE S Operating frequency
rate[baud] 24MHz | 16MHz | 12MHz | 8MHz 4MHz 2MHz 1MHz
UARTXDR[7:0] - - 0xC9 0x64 0x30 0x19
2400 RTSEL[2:0] - - 0y001 0y001 0y100 0y000
Error - - (+0.01%) (+0.01%) (+0.04%)  |(+0.16%)
UARTXDR[7:0] - - - 0xC9 0x64 0x30
1200 RTSEL[2:0] - - - 0y001 0y001 0y100
Error - - - (+0.01%)  [(+0.01%) [(+0.04%)
Basichaud S— Operating frequency
rate[baud] 32.768kHz
UARTXDR([7:0] 0x06
300 RTSEL[2:0] Oy011
Error (+0.67%)
UARTXDR[7:0] 0x0D
150 RTSEL[2:0] 0y011
Error (+0.67%)
UARTXDR([7:0] OXOE
134 RTSEL[2:0] 0y001
Error (-1.20%)
UARTXDR[7:0] 0x11
110 RTSEL[2:0] 0y001
Error (+0.30%)
UARTXDR[7:0] 0x1C
75 RTSEL[2:0] 0y010
Error (+0.44%)
) Pagech 265 / 357
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14.6.1
Transfer frame
pEs‘rBT|1|2|3|4|5|5|?|8|9|10|11|12|

0 0 _\:\Slar‘l/:(BilUXBin:BilEX:Bil3XBi14XBilSXBilSXBiI?):ISIDp1;

o | 1 _\ Start | Bit 0 X Bit 1 X Bit2 X Bit3 X Bit4 X Bit 5 X Bit 6 X Bit 7 fStop 1 Stop 2!
1 0 _\;,\SIarl% BilO)i(BiH)E(Bilz)i(Bil3)i(Bi14)i(Bi15);(Bils)i< Bil?}i(Parily)i*’smp 1: :
1| 1 | \stert{Bito X sit1 Y Bit2X Bit3Y Bit4 Y Bit5 X Bit6 X Bit 7 YParity Stop 11Stop 2

i i i i i i : : i i i i i

I I
RTSEL i Number of RT clocks

Generated baud rate
fsysclk

000 16 16 16 16 16 16 16 16 16 16 16 16 ~Tex [UARTDORH)  [baud]
fsysclk

001 16 17 16 17 16 17 16 17 16 17 16 17 m[bﬂud]
fsysclk

010 15 15 15 15 15 15 15 15 15 15 15 15 5% [UARTDR+T)  [baud]
fsysclk

011 15 16 15 16 15 16 15 16 15 16 15 16 55 % (UARTDR#1]  [Paud]
fsysclk

100 17 17 17 17 17 17 17 17 17 17 17 17 7= [UARTDReT)  [baud]

14-4 UARTXCR2<RTSEL>

*When BRG is set to fsyscl

/ UARTXCR2<RTSEL> ) RT UARTXCR2<RTSEL>
15 17 _ RT A UARTXCR1 <BRG>
(UARTXDR )+1 ) UARTXCR2<RTSEL> 6 0 0 1660 1 1A% RT
A RTx15.5 RTx16.5 (pseudo baud rate), RT
14.4
A fsysclk 16MHz, UARTOCR2<RTSEL> 6 0 0 0WARTODR 60xACO 14.4
fsysclk / (16 x (UARTODR + 1)) = 76923 (baud)
76800(baud) (+0.16%)
§ Pagedb 266 / 357 i}
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UARTXCR2<RTSEL>UARTXDR

UARTxXDR 14.5 X A fsysclk=16MHz
38400 (baud) A UARTXCR2<RTSEL> UARTXDR A 14.6
) A UARTXCR2<RTSEL> 14.5
AUARTXCR2<RTSEL> = 00006 A 38462
(baud) (+0.16%) 38400 (baud),
RTSEL UARTXDR
__fsysclk(Hz) .
000 UARTXDR= 16 x A (baud) al
__ fsysclk(Hz) .
001 UARTXDR= 16.5 x A (baud) al
__fsysclkk(Hz) .
010 UARTXDR= 15 x A (baud) al
__ fsysclk(Hz) .
011 UARTXDR= 15.5 x A (baud) al
__fsysclkk(Hz) .
100 UARTXDR= 17 x A (baud) al
14-4 UARTODR ( BRG FSYSCLK
RTSEL UARTXxDR Baud
_ 16000000 (Hz) . ., 16000000 (Hz) _
000 UARTXDR= 16 x 38400 (baud) a la2s 16 x (25+1) - 38462 baud (+0.16%)
_ 16000000 (Hz) Y o 16000000 (Hz) _
001 UARTXDR= 16.5 x 38400(baud) ala24 165 x (24+1) - 38788 baud (+1.01%)
16000000 (H2) . ., 16000000 (Hz) _
010 UARTXDR= 15, 38400 (baud) & 1426 15 x (26+1) = 39506 baud (+2.88%)
_ 16000000 (Hz) Y o 16000000 (Hz)
011 UARTXDR= 15.5 x 38400(baud) a la2s 155 x (25+1) - 39702 baud (+3.39%)
_ 16000000 (Hz) . ., 16000000 (Hz)
100 UARTXDR= 17 x 38400 (baud) ala24 17 x(24+1) - 37647 baud (-1.96%)
14-5 UARTODR
U] 03.2. 2!
A UART ( U )
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14.6.2 TMRA UART
TMRA  UART:
TMRA2->UARTO
TMRA3->UART1
TMRA4->UART2
(a) :
System clock: 24MHz
TMRA2
UARTO
(b)
I 600bpsNJA 24MhzA UART
24Mhz/8=3Mhz, UARTODR
=312.5NJA UARTODR OXFF
, TMRA2 PPG TMRA TMRA2DR
TMRA2 UARTO UART (
TMRA4 UART2)
(c)
TMRA2( UARTO 6 MHz)
UARTO ( 600bps)
(TMRA 16bit ):

[/l initialize TMRA2
PCKENO_TMRA2 =1,

TMRA2MD1 = OXEE,;
TMRA2CFG_TCFG = 2;
TMRA2DRO = Ox5E;

TMRA2DR1 = 0x02;
TMRA2PWMO = Ox2F;

TMRA2PWML1 = 0x01;

TMRA2CR1 = 0x00;
TMRA2CR1_RUN = 1;

/Il TMRAZ2 Enable
/l TCK=101 (272)A TCM=110 (PPG)
/ITMRAZ2 = 16bit
/I TMAR2DR=0x025E (PPG )

/| TMRA2PWM=0x012F (PPG )

/I set TMRAZ2 as UARTO clock source

UARTOCR1_BRG = 1;
UARTOCR2_RTSEL = 0;

>
p~
-

/ITMRA2 uartO
/10~4
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14.7

UART UARTO

RXDO pin \ Start Bit )( Bito X

RT1514 12121110 9 8 7 6 5 4 3 2 1 0 151413121110 9 8 7 6 5 4 3 2 1 0 151413

—

RT clock

| ||
Ln;gnal received A\ Start Bit i i l ,( Bit0 * * * X
(

a) UARTCR2<RTSEL= is "000B"

RXDO pin \  StartBit A Bito )

RT15141312110 9% 8 7 6 5 4 3 2 1 0 1615141312110 9 8 7 6 5 4 3 2 1 01514

RT clock ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
||
l|dn£"££earnal received \ Start Bit iil K Bito YYY X
(

b) UARTCR2<RTSEL= is "001B"

RXDO pin \  StartBit A Bito X i

RT141312 1110 9 8 7 6 5 4 3 2 1 0 1413121110 9 8 7 6 5 4 3 2 1 0 141312 11 10

RT clock

Internal received‘\ Start Bit i l l’ ,( Bit 0 i|f l’ ‘l XE"‘”

data
{c) UARTCR2<RTSEL> is "010B"

RXDO pin \  StartBit A Bito \( Bt

RT1413121110 9 8 7 6 5 4 3 2 1 0151413121110 9 8 7 6 5 4 3 2 1 0 141312 1

|||
Lnggnal received \ Start Bit l l l ’< Bit 0 * * * X Bit 1

(d) UARTCR2<RTSEL> is "011B"

RXDO pin \  StartBit A Bito )C

RT161514131211 10 9 8 7 6 5§ 4 3 2 1 0161514131211 10 9% 8 7 6 5 4 3 2 1 0 16

RT clock ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
||
Ln{‘:{earnal received \ Start Bit lli I< Bit 0 * *’ * X:
(

e) UARTCR2<RTSEL= is "100B"
14-5 UARTOCR2<RTSEL>
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RXDO A UART RT X 15 17 RT A
RTn(n=16 0) 17 RT RT16 RTQ 16 RT15
RTO 15 RT14 RTO( ) RT8 RT6 A UART
RXD1 2
RT UARTOCR2<RTSEL> 15 17 RT A RTS8
RT6 _( 14-5)
A 6 ART A A
RXDO ART A
Counting is suspended until
the next falling edge is detected
RT151413121‘I1098?6! 151413121110 9 8 7 6 5 4 3 2 1 0151413121110 9 8 7 6 5 4 3
RT clock ||||||||||||||||||||i ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
| Noise H i
RXDO pin i ! Start Bit /( Bit0
1 - [T« ] S Eii [+ - 3 BitD «JO T +
dr:jliearnal recewed_u tart Bit K 1t
YVYY
Shift register x Bit0
Afalling edge v Yy A falling edge Y Yy The rgceived clal.a is lz!ken
is detected Error because  is detected Receiving continues into the shift register
the start bit is 1 because the start bit is 0
14-6
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14.8

UART UARTO ]
UARTOCR2<RXDNC> A 14-6 .
RXDNC Noise rejection time [s] Time of pulses to be regarded as signals
00 No noise rejection -
01 (UARTODR+1)/(Transfer base clock frequency) 2 x (UARTODR+1)/(Transfer base clock frequency)
10 2 x (UARTODR+1)/(Transfer base clock frequency) 4 x (UARTODR+1)/(Transfer base clock frequency)
i 4 x (UARTODR+1)/(Transfer base clock frequency) 8 x (UARTODR+1)/(Transfer base clock frequency)
14-6
U UARTXCRI<BRG> _
151413121110 9 8 7 6 5 4 3 2 1 015141312110 9 8 7 6 5 4 3
RT clock
Noise
RXDO pin ” \ Start bit }( Bit 0
o
Internal received Noise is remaved Start bit o o < A Bit 0 ? 29
data
vy
Shift register X Bit 0
. The received data is taken into
Afalling edge Rece iv! I:n:mes the shift register
is detected 9

>
p~
-

because the start bitis 0

When the noise rejection
circuit is used

14-7
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14.9 /
UART / UARTO i
14.9.1
UARTOCR1<TXE>"1" UARTOSR<TBFL>  "0'A TDOBUF
TDOBUF UARTOSR<TBFL> 6 1A6 A
TXDO . ) ( UARTOCRI1<STBT> 1 2 ) (
) UARTOCR1<BRG>UARTOCR2<RTSEL>UARTODR X A
UARTOSR<TBFL> 6 0A6 INTTXDO
10 TDOBUF A A
20 14.5 A TXDO UARTOCRI<IRDASEL>
TDX
| RDASEL || RDASEL
UARTOCR1<TXE> = 006
UARTOCRI<TXE> 616
TDOBUF
14-7 TXDO
14.9.2
UARTOCR1<RXE>"1" RXDO A
RDOBUF A . ¢! 2 ) ( )
(1 2 ) A 8 ) RDOBUF
UARTOSR<RBFL> 6 1A6 INTRXD1 ) UARTOCR1<BRG>UARTOCR2<RTSEL>
UARTODR
A RDOBUF RDOBUF
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14.10
UART / UARTO j
14.10.1
RX0O pinnpu o €D/ C) £/ (0 G5 G ) e
——
UARTOSR<PERR>
b PERR is cleared to "0”
when RDOBUF
INTRXDO interrupt request ] is read after reading PERR="1".

Reading of UARTOSR

!
|
Reading of RDOBUF \+”

|
RDOBUF Xlndetermmatef#

Data reading

T ) € 20 0 G 0 ) e
UARTOSR<PERR> Mot cleared |
]

PERR is cleared to "0"
when RDOBUF
is read after reading PERR="1"

INTRXDO interrupt request

Reading of UARTOSR

|
|
Reading of RDOBUF \__,.ﬂ \.ﬂ
RDOBUF )@““""’““!’ ﬁ!’
¥

Data reading Data reading

14-8
A UARTOSR<PERR> 616
INTRXDO
UARTOSR<PERR> 1A6 UARTOSR A UARTOSR<PERR> RDOBUF 60¢q
RDOBUF )
UARTOSR UARTOSR<PERR> 6 1A0 RD1BUF A UARTOSR <PERR>
606 A UARTOSR<PERR> UARTOSR ) RDOBUF 606
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14.10.2

Afalling edge is

detected
'

Sampling

woopnin e IR o o
ENIEEREEREEE

FERR is generated if "0" is received
in the sampling of the stop bit.

Start Bitd Bit1 Bit2 Bit3 Bitd4 BitS Bité Bit7 Stop

UARTOSR<FERR=>

)
L

INTRXDO interrupt request

I FERR is cleared to "0r
] when RDOBUF

Reading of UARTOSR

is read after reading FERR="1".

. |

Reading of RDOBUF

: \)H

RDOBUF Xlndemrrninale 43
Data reading
When the external baud rate is slower than the internally set baud rate
A falling edge is Afalling edge is
detected detected
RXDO0 pin input
Sampling
Start  BitD Bitl B2 B3 Bitd4 Bit5 B BT  Stop Start BitD Bitl Bit2 Bit3 B4 Bt
- P —— - O
UARTOSR<FERR=> FERR is generated if "0" is received

in the sampling of the stop bit.

INTRXDO interrupt request

4 FERR s clearad to "0"
when RDOBUF
-| is read after reading FERR="1".

Reading of UARTOSR

Reading of RDOBUF

RDOBUF Indeterminate ¢!
v
Data reading
When the external baud rate is faster than the internally set baud rate
14-9
) RXDO 6
UARTOSR<FERR> 616 INTRXDO

UARTOSR<FERR>0 1A6 UARTOSR

UARTOSR

606 A UARTOSR<FERR> UARTOSR

4

-
p~

3

A UARTOSR<FERR> RDOBUF

UARTOSR<FERR> 0 1AG RDOBUF

RDOBUF
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14.10.3
RDOBUF A UARTOSR <OERR>
6 186 INTRXDO A X A
UARTOSR <OERR> 6 1 6 A INTRXDO ) ~( 14-10)
( ) A UARTOSR
A ( RDOBUF ) . ( 14-
11)
UARTOSR<OERR>0 1A6 UARTOSR A UARTOSR<OERR> RDOBUF 60q
14-12)
UARTOSR UARTOSR<OERR> 6 1A6 RDOBUF A UARTOSR <OERR>
606 A UARTOSR<OERR> UARTOSR . RDOBUF 6006
14-12)
DaEa A Dal‘a B Dal‘._a C
RXDO pin input Stop \ Start mw @ Stop \ Start @@ .Bili‘ Stop
UARTOSR<RBFL> |
UARTOSR<OERR> Tha flagis sl
i | i No interrupt
. An interrupt request An interrupt request ! request is
INTRXDO interrupt request ﬂ is generated. ] is generated. | generated.
RDOBUF X Data A A N
The contents of data B are discarded /' The contents of data C are discarded ,/
and those of data A are maintained. and those of data A are maintained.
14-10 INTRXDO
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Dal.a A Data B Dal.a [ Data D

m @ P\

A parity ermor occurs The parlly is OK i The flaqg is not set even if

E fI'EITIII"Ig aImor GCCours.

UARTOSR<FERR>

UARTOSR<PERR> L The flag is set.

UARTOSR<RBFL=>

UARTOSR<OERR>

1
i
|
|
I
1
1
[l
I
1
1
1
I
1
|
I
1
1
|
|
I
|
i
1 1 I
b An interrupt request 1 An interrupt request No interrupt request [
is generated. ] is generated. T is generated. — I

INTRXDO interrupt request

1 ‘o—'
1 1 ]
] I i
i I 1

RDOBUF X Data A A N

ot
1
1
1
4

The contents of data B are discarded / The contents of data C are discarded / The contents of data D are /

T T discarded and those of
and those of data A are maintained. and those of data A are maintained. data A are maintained.

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

Dala A Data B Data C Dala D
The parity |5 oK. | A parity error occurs. i The arror flag is not sat i i
UARTOSR<PERR= : | | together with an overrun emor. | |
UARTOSR<RBFL=> i i i
UARTOSR<OERR> i | ; ;
) M An interrupt request M An interrupt request i Mo interrupt request
INTRXDO interrupt request ” is generated. " is generated. | |+ is generated. ——=| |
RDOBUF )( Data A A A
The contents of data B are discarded / The contents of data C are / The contents of data D are /
and thosa of data A are maintained. discarded and those of discardad and those of
data A are maintained. data A are maintained.
When a parity error occurs in the second received data
14-11 /
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Da-t'_a A Daia B
7\ Yo
UARTOSR<RBFL=> : 7 |
' " T RBFLis cleared to "0" when

i RDOBUF is read after reading
UARTOSR<0ERR> 5 RBFL="1".

i 4 OERR s cleared to "0" when
RDOBUF is read after reading
] H OERR="1".

INTRXDO interrupt request

Reading of UARTOSR

ﬁ
.

Reading of RDOBUF

|
|
Q

RDOBUF X Data A R
The contents of data B are discarded /
and those of data A are maintained. Reading of data A
Data A Data B
" "
N g
RXDO pin input sor{B10) B ) stop\sta 0 ) 1 DWS“JP
1
i REFL is cleared to "0" when
O i RDOBUF is read afier reading
UARTOSR<RBFL- REFL="1".

UARTOSR<OERR> ¥

i 4 OERRis cleared to "0" when
. RDOBUF is read after reading
INTRXDO interrupt request H

Reading of UARTOSR

OERR="1".
|
ﬂ |
1
i
!
1
i
1
i
|

|
|

Reading of RDOBUF

Lo —

RDOBUF X pataa
The contents of data B are discarded / 4 ¢
and those of data A are maintained. Reading Reading
of data A of data A
14-12
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14.10.4
RDOBUF

UARTOSRRBFL>

UARTOSR<RBFL>6 1A6 UARTOSR

616

A UARTOSR<RBFL>

RDOBUF

606

UARTOSR UARTOSR<RBFL> ¢ 1A6 RDOBUF A UARTOSR <RBFL>
606 A UARTOSR<OERR> UARTOSR RDOBUF 606
Diata A Data B
UARTOSR<RBFL=
i h i A REFL is cleared to "0" when
! RDOBUF is read after
INTRXDO interrupt request H " reading RBFL="1".
Reading of UARTOSR ) N
Reading of RDOBUF kﬂ \>ﬂ
i | i I
RDOBUF X paaa O )
¥ v
Reading of data A Reading of data B
14-13
14.10.5
TDOBUF ( UARTOSR <TBFL>"0"A UARTOSR <TBSY> 606
TDOBUF A UARTOSR <TBSY> 616 INTTXDO
UARTOCR1<TXE> -

Data A
A

s 8]

"

r

Al
Do

UARTOSR<TBFL> [ ] i
UARTOSR<TBSY> |
INTTXDO interrupt I "
request 3
Writing of TDOBUF I I
Wiriting of Writing of
data A data B
14-14
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14.10.6
TDOBUF TDOBUF
"o INTTXDO
TDOBUF UARTOSR <TBFL> 6016

A UARTOSR <TBFL>

UARTOCR1<TXE>

Data B
A,

TXDO pin input

il

m Bit7 [ Stop

UARTOSR<TBFL> [ |
P | ;
UARTOSR<TBSY> B
INTTXDO interrupt I ﬂ
request
Writing of TDOBUF I I
Wiriting of Writing of
data A data B
14-15
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14.11
14-16 UARTO
A
A
U INTRXDO

( Receiving process )

| Read UARTOSR |

| ReadrooBUF |

h

UARTOSR<RBFL:

Data processing
(Received data is valid)

Error handling

ARTOSR<OERR= L
Ovwerrun emror

0

Error handling |

( END )

When no receive interrupt is used

>
p~
-

14-16
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¢
>

RDOBUF

>

UARTISR RD1BUF

INTRXDO interrupt
subroutine
| Read UARTOSR |

| ReagrDOBUF |

Framing error

UARTOSR<FERR:=
0

Data processing |
(Received data is valid)

Error handling |

ARTOSR<OERR= L
Overrun error

“ |

Error handling |

( RETI )

When a receive interrupt is used
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RBFL FERR/PERR OERR State
0 - 0 Data has not been received yet.
Some pieces of data could not be received during the previ-
ous data receiving process
0 - 1 (Receiving of next data is completed in the period from
when UARTOSR is read to when RDOBUF is read in the pre-
vious data receiving process.)
1 0 0 Receiving has been completed properly.
1 0 1 Receiving has been completed properly, but some pieces
of data could not be received.
1 1 0 Received data has erroneous value(s).
Received data has erroneous value(s) and some pieces of
1 1 1 -
data could not be received.
14-8
FERR/PERR OERR State
i} 0 Receiving has been completed properly.
0 1 Receiving has been completed properly, but some pieces
of data could not be received.
1 0 Received data has erroneous value(s).
Received data has erroneous value(s) and some pieces of
1 1 X
data could not be received.
14-9
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15. (SBI)/I12C
(SBI) 12C
15.1
15.1.112C
12C SDA SCL ,
VDD
SDA SDAF— | ----- SDA
SCL SCL SCL
Device 1 Device 2 Device n
15-1
A A

12C
12C

2.10
3.SDA SCL

>
p~
-

, 15-2
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(a) Addressing format

l«— sbits —»|1|€ 1to8bits >|1|€ 1to8bits >|1]
TT1

P R]A A A
S| Slave address |/|C Data C Data C|P
VWK K K

|<— 1 ";I: 1 or more 4)|

(b) Addressing format (with restart)

L rla A T rla
S| Slave address |[/|C Data C|S| Slave address |/|C Data
WK K VWK

l«— 8bits —»| 1|« 1to8bits >»|1| |€— 8hbits 1] 1to8bits >»|1]
TT1 T T

A
C|P
K

|<— 1 —>|<—1ormore—>| |<— 1

S : Start condition
R/W : Direction bit
ACK : Acknowledge bit
P  : Stop condition

15-212C

15.1.2

(a) Free data format

|«— 8bits —>|1|€ 1to8bits >|1|€ 1to8bits >|1|
T T T 1T

I
A A A
S Data C Data C Data C|P
K K K

1 or more 4>|

Y
A

le— 1

S : Start condition
R/W : Direction bit
ACK : Acknowledge bit
P : Stop condition

15-3
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15.2
> |INTSBI Interrupt request
.
" scL — ]
Noise
canceller | | °
>| Transfer £
control §
circuit <:— 5
‘ y .u,f %‘
Cl I:r > > ! :g-
Software oc ; = > —
A L Shift Data ol
reset circuit | [control circuit >| register control o spA ]
= - circuit canceller [~
E
2 ?
S 3 ;
= - ¥| x| < 0 m
2 3 838l 3| 2 sl &
sBlocR2 | | sBlocR1 | | 12coaAR | | sBioDBR | | sBlosR |
15-4 0 (SBIO0)
i} Pagedb 284 / 357 i}
A A A A
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15.3

1 (SBOCR1)
2 (SBOCR?2)
(SBOSR)
(SBOBR)
(I2C0AR)

0x017A PCKEN2

0x00B8 SBIOCR1

0x00B9 SBIOCR2

0xO0BA SBIOSR

0x00BB [2COAR 12C 0

0x00BC SBIODBR 0

p>
b
p>

A

Pageh 285 / 357
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2(PCKEN32
PCKEN2 7 6 5 4 3 2 1 0
reserved | reserved | reserved SIQ0 reserved | reserved | reserved 12C0
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
e SIoD gf
12C0 12C0 gf
10 /2co 6007,
2co 616,
) Pagedb 286 / 357 i}
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X 1(SBICCR))
SBOCR1 7 6 5 4 3 2 1 0
BC[2:0] ACK NOACK SCK[2:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
ACK=0 ACK=1
BC
000 8 8 9 8
001 1 1 2 1
BG2:0] 010 2 2 3 2
011 3 3 4 3
100 4 4 5 4
101 5 5 6 5
110 6 6 7 6
111 7 7 8 7
ACK
0:
ACK ( ( )
1
( ) ( )
/ NOACK
NOACK o] 0: 6 6
1 6 6
trien(m/fsysclk) | tiow(n/fsysclk)
SCK fscl@fsysclk24MHz
m n
000 9 12 1143KHz
001 11 14 960KHz
SCK[2:0] 010 15 18 727KHz
(SCL 011 23 26 490KHz
pin) 100 39 42 296KHz
101 71 74 166KHz
110 135 138 88KHz
111 263 266 45KHz

>

p~

-
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10 fsysclk = [Hz], flclk = [Hz]
20
30 ,SBICCR2 SBITCR2<SBIM> bit, SBICRI1, I2CXAR SBIGR i
40 , ( ) ,SBIOCRZ2 SBIOCR2<SBIM> bit, SBIOCRI1, I2COARSBIODBR
50 fsysclk 4MHz, SCK 60006, 6ODAS,
0 2 (SBDCR2)
SBDCR2 7 6 5 4 3 2 1 0
MST TRX BB PIN SBIM - SWRSTI[1:0]
/ W w W W w W
0 0 0 1 0 0 0 0
0:
MST /
1
0:
TRX /
1
0: ( MST TRX PIN 6106)
BB / 1 ( MST TRX PIN 6106)
0:-
PIN ( )
1
0:
SBIM
1
SWRSTI[1:0] 6106, 60A6
10  SBICR2<SBIM> 6 0 ¢ SBICCR2<SBIM> SBICR2 SBOCRZ2
SBOCR2<SBIM> 6 10
20 SBOCR2<SWRST> bit
30
40 SBOCR2 o - o .
50 ,SBIICR2 SBOCR2<SBIM> bit, SBOCRI, I20AR , SRISR2
60 , 0 ( ) ,SBOCRZ2 SBOCR2<SBIM> bit,  SBOCRI,
I2C0AR ,SEIDBR
70 SBOCR2 [2] 0
) Pagedb 288 / 357 i}
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0 SBIGBR)
SBDOSR 7 6 5 4 3 2 1 0
MST TRX BB PIN AL AAS ADO LRB
/ R R R R R R R R
0 0 1 0 *
0:
MST /
1:
0:
TRX /
1:
0:
BB
1:
0:
PIN
1:
AL 0: -
1:
AAS 0:-
1: o] "
0: -
ADO 0 6
1: 0 0
0: 606
LRB /
1: 616
10 SBICCR2<SBIM> 6 0 ¢ SBOSR
20 , SBOCR2 SBOCR2<SBIM> bitt  SBOCRI, I2QAR , SAISR2
,SBOCR2 SBOCR2<SBIM> bitt  SBOCRI [2C0AR ,SBISR2 .
30 ( ), SBOCR? SBOCR2<SBIM> bit,  SBOCRI,
[2C0AR, SBIDBR
) Pagedb 289 / 357 i}
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I2C 0 (I2C0AR)
I2COAR 7 6 5 4 3 2 1 0
SA[6:0] ALS
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
SA6:0]
0:12C
ALS
1:
1UI2C0AR<SA> "0x00". [2C0AR<SA>  "Ox00"  12C ("0x01")
20
30 , SBIICR2 SBOCR2<SBIM> bit, SBOCRI, I2ZOAR  SBOSRZ2 .
40 ( ), SBICR2 SBOCR2<SBIM> bit, SBOCRI1, I2QAR,
SBIDBR
0 (SBDDBR
SBODBR 7 6 5 4 3 2 1 0
SBODBR[7:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10 (bit 7)
2U6BODBR SBODBR. o -
30
40 0 0 x 00 &BODBR, SBOCR2<PIN> 6 1 6. 0Ox00 , .
50 ( ) , SBOCR2 SBOCR2<SBIM> SBOCRI,
I2C0AR ,SEIDBR
) Pagedb 290 / 357 i}
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15.4
15.4.1
2(PCKEN2),

PCKEN2<I20> 606, ,
PCKEN2< 120 > 616, )

, PCKEN2< 12G > 606, .
: ( ) PCKEN2< [20 >

, PCKEN2< 120 > 0060,

15.4.2
,SBICCR1<NOACK>

SBOCR1<NOACK> 606,

SBOCR1<NOACK> 06 16.

, SBOCR1<NOACK>

U , SBOCRI<NOACK> 0 0 6 SBOCRI<NOACK>

Pagedb291 / 357
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15.4.3
1

SBOCR1<BC>

SBDCR1<ACK>

154.3.1

SBIICR1<ACK>

SBOCR1<ACK>

-

6006,

SBOCR1<ACK> 61 6

SBICCR1<BC> SBDCRI1<ACK>

610,

SBIOCR1<BC>="110",
SBIOCR1<ACK>="0"

L.

-

SBIOCR1<BC>="011",
SBIOCR1<ACK>="1"

L.

1
| |1| |2| |3| |4| |5| |6| |1| |2| |3| |4
1

INTSBIO interrupt

request

1

|

15-5

>
p~
-

SBDCR1<BC>SBDCR1<ACK>(  SBIO

SBIICR1<BC> SBDCR1<ACK> 15-1

Page292 / 357
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ACK=0 (Non-acknowledgment mode) ACK=1 (Acknowledgment mode)
BC
Number of clocks for data Number of data bits Number of clocks for data Number of data bits
transfer transfer
000 8 8 9 8
001 1 1 2 1
010 2 2 3 2
011 3 3 4 3
100 4 4 5 4
101 5 5 6 5
110 6 6 7 6
111 7 7 8 7
15-1 SBIOCR1<BC>{BICCR1<ACK>
A BC 60Q06
A 8 ) A BC
USBICRI<ACK> . SBOCRI1<ACK>
15.4.32
A , A SDA
(@
A A SDA
A SDA A
(b)
I2C0AR<SA> , A SDA
A
A A A SDA
A SDA . 15-2 SCL SDA (
SCLO SDAO ).
U
) Pagedb 293 / 357 )
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Mode Pin Condition Transmitter Receiver
Add the clocks for an acknowl- | Add the clocks for an acknowl-
SCLO - ; i
edge signal. edge signal
Master
SDAO Release the pin to receive an | Output the low level as an ac-
- acknowledge signal knowledge signal to the pin
Count the clocks for an ac- Count the clocks for an ac-
SCLO - - X
knowledge signal knowledge signal
When the slave address
match is detected or a QOutput the low level as an ac-
sl "GENERAL CALL" is re- - knowledge signal to the pin
ave B
ceived
SDAOD
During transfer after the
slave address match is Release the pin to receive an | Output the low level as an ac-
detected or a "GENERAL | acknowledge signal knowledge signal to the pin
CALL" is received
15-2 SCLO SDAD ( SCLO SDAO )
) Pagedb 294 / 357 i}
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15.4.4
15.4.4.1

SBICR1<SCK> A
t /f Ik t /f Ik
SCK ricH(m/fsysclk) Low(n/fsysclk)
m n
000 9 12
001 11 14
010 15 18
011 23 26
100 39 42
101 71 74
110 135 138
111 263 266
bothigH | tLow : 1ffscl |
SCL output |
fscl =1/ (tHIGH + tLow)
15-6 SCL
U SBOCR1<SCK> tricr SscL
, trich [S], thich [S]
,SBOCR2<PIN> 6106 ,SCL , tLow [s]
, SBOCR1<SCK> 3/fsysclk[s] ,
5/fsysclk[s]
i"'(—tHIGH = i: tLow ‘;i
SCL input |
tHigH = 3 / fsysclk
tLow = 5/ fsysclk
15-7 SCL
) Pagedb 295 / 357 i}
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15.4.4.2
12C

SCL pin (Master 1)

SCL pin (Master 2)

SCL (Bus)
1 a
1 b

>
p~
-

A 10 A A A clock
A A
2 A
1 I 1
1 1 :
Wait ) Count start
B
Count reset | / ) ( Count reset
I
o\ ‘?
i A
1 : 1
a b C
15-8
SCL ,SCL , 2
SCL
, SCL 2 SCL ,
2 cC , SCL ,
) , SCL
Pagedb 296 / 357 )
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15.4.5 /
, SBOCR2<MST> 616

, SBOCR2<MST> 606 . , SBOCR2<MST>
6006
15.4.6 /
, SBICCR2<TRX> 616 . ,  SBICR2<TRX> 606
12C . (/) 616, SBDCR2<TRX>
616 ; 604 6006

) , 016 ,CRBEITRX>
606, 6060 , ,SBICR2<TRX> 616. ,

, SBICR2<TRX> 006 .153 SBICCR2<TRX>
, SBIICR2<TRX>,

U SBICRI<NOACK> 1, , ,  SBICR2<TRX>

Mode Direction bit Changing condition TRX after changing

"0" A received slave address is the "0"
Slave m0de| same as the value set to

"1 I2CXxAR<SA> 1"
g nq

Master ACK signal is returned

mode wp 0"

15-3 SBICCR1<TRX>

. SBICR2<TRX>

Pagedb 297 / 357
A A

>
p~
-




IMQ Technology Inc.

No.U TDD1-S7663-CN NameU SQ7653 VersionU V1.7
15.4.7 /
SBOSR2<BB> 6 0 0 , SBIMBR ; SBOCR2 <MST>,
SBOCR2<TRX>, SBCR2<BB> SBOCR2<PIN> 61, . 0 ,

SBOCR1<ACK> 616

1
e _ .
SDAO pin P\ 1]/ A (as N N X a2 XA XA X ORW
Start condition Slave address and direction bit Acknowledge signal

INTSBIO Interrupt
request —e |-| _——

15-9 ( SBIO )

SBOCR2<BB> 6 1 6 , SBOCR2<MST>, SBCR2<TRX> SBOCR2<PIN> 6 1 6 SBOCR2<BB>

606,
, SCL , SCL )
r——— L
SCLO pin | ' !
L
SDAO pin \ E [
Stop_ c_o;dition
15-10 ( SBIO )
SBIGR2<BB> . ( ), SBOSR2<BB>
616; ( ), SBOSR2<BB> 606
) Pagedb 298 / 357 i}
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15.4.8

, SHOCR1<BC> SBDCR1<ACK> ,

(INTSBO).
, , (INTSBO),
- , [2COAR<SA> ,  SBDCR1<NOACK: 60606
- , SBDCR1<NOACK> 606
, SBOCR2<PIN> 6 0 6 SBOCR2<PIN> "0 , SCD
SBODBR, SBDCR2<PIN> 6 1 6SBDCR2<PIN> 6 1 6SBD tLow,
SBDOCR2<PIN> 0 1 6 SBDOCR2<PIN> 0060
tLow
SCLOpinispuled > | | ¢
to low when P
SCLO pin 1 2 3 | 7 | 8 | | 9 | SBIOCR2<PIN>is ”O”i l 1 |
INTSEIO interrupt request . |_| \ :
SBIOCR2<PIN=> D / I
Set SBIOCR2<PIN> to "1" or
write data to SBIODBR
15-11 SBICCR2<PIN> SCIO ( SBIO )
15.4.9
SBIICR2<SBIM>
SBDCR2<SBIM> 61 6, ; 606

SBOCR2<SBIM> 616, . ,
, 6 1 6SBDCR2<SBIM>

, SBOCR2<SBIM> 6 0 6

U SBOCR2<SBIM>6 0 6, SBOCR2<SBIM> ., SBOCR2 . SBOCR2 , 010 SBOCR2<SBIM>
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15.4.10
SBOCR2<SWRST> "10" "o1",
, , SBDCR2<SBIM> SBICCR2 ,
SBOCR1,I2MAR<SA>, SBOSR2
15.4.11
SDA 12C
, 1 616 2
606, SDA , SDA 2 SCL , SDA
, 2 : 1 ) 0.
SDA SCL
1 1
1 1 _——
SCL (Bus) :
Lo
P T
: 1 1
SDApin (Master 1) \_/ \—:/_;-k The SDA pin becomes "1" after losing arbitration.
1 1
SDA pin (Master 2) '\ / \ E i f \ f T
Co
1 1
1 1 ===
SDA (Bus) : 1
[V VS 6 A VY
a b
15-12
SDA SCL , SDA
SBIGGR2AL> 616
SBDSR2<AL> 6 1 6 ,0CRB/IST> SBOCR2<TRX> 606 ,
SBOSR2<AL> 616 , .
, SBICR2<PIN> 6 0 6SCL
SBODBR, SBODBR SBOCR2, SBDSR2<AL> 006
) Pagedb 300/ 357 i}
A A A A
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" SCL pin

Master A
SDA pin

¢ SCL pin

Master B

SDA pin

SBIOSR2<AL>

SBIOCR2<MST=>

SBIOCR2<TRX>

SBIOCR2<PIN=>

Access to SBIODBR
or SBIOCR2

\D7A XDEA XD5A XD4A XD3A XD2A XD1A XDOA

[T J21 3% 347 151 16

INTSBIO Interrupt request

15.4.12

SBOCR1<NOACK>

—> stop clock output 7‘
\%X%/ T Releasing SDA pin and SCL pin

to high level as losing arbitration.

Il |
— |
— \/

)
I
4
I_I
15-13 B ( SBIO )
, I2COAR<SA>
606, I2C (I2COAR<ALS>="0") , SBOSR2<AAS> 6 1 6

SBDCR1<NOACK> 6 1 6 ,

[2COAR<SA>

616.

-
p~

, SBOSR2<AAS> 606
(I2COAR<ALS>= "1") ,SBOSR2<AAS>
SBODBR SBODBR ,  SBDSR2<AAS> 60,6
Pagedb 301 / 357 }
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1
SCLO (Bus) ' u| |1 2 3 4 5 |a| |7| |3| |9| | |

-_\E/LSABXSAE;XSMXSMXSMXSMXSAGXR,W/

L
Slave address + Direction bit

SDAO (Bus)

Start condition

SDAO pin \ /

Output of an acknowledge signal

SBIOSR <AAS>
Writing or reading SBIDDBER

INTSBIO Interrupt request H
15-14 ( SBIO )
15.4.13
SBOCR1<NOACK> 6 0 6 ( .8 606) ,

SBOSR2<AD0O> 6 1 6

SBOCRI1<NOACK> 616, : ,
SBOSR2<ADO> 606

, SBOSR2<ADO 606

L
SCL (Bus) ! :| 1 2| 3| 4 |5 |5 |7 |8 9

! |

I I

! | |

_—— I

I |

SDA (Bus) , _\ ! !
e "

Start condition GENERAL GALL Stop condition

SDAO pin \ / o

Output of an acknowledge signal

SBIOSR2<AD0> | L___

INTSBIO Interrupt request H

15-15 ( SBIO )

15.4.14

SDA SBIGBGR2<LRB>, SCL .
) ; SBOSR2<LRB>,
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SCL

SDA

2 3 - 5 6 7 8 9

Acknowledgment

SBIOSR2<LRB>

X D7 X D6 X D5 X D4 X D3 X D2 X D1 X Do XAcknowledgment

15-16 ( SBIO )
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15.4.15

15.512C

155.1
PCKEN2<I20>

SBDCR1<ACK>

I2COAR<SA>

,  SBDCR2<MST>, SBCR2<TRX> SBDOCR2<BB>

6006,

10

15.5.2

SBDCR1<ACK> 6 1 6 ,

616

10
20

SBICR2<TRXSBICCR2<BB> SBILCR2<PIN>,

>
p~
-

616 ,0CRIBIDACK>

12C , [2COAR<ALS> 6 0 6, |2COAR<SA>

, [2COAR<ALS> 6 1 6 .

616

, SBOCR2<SBIM>06 1 6 ,

"0" ,SBICR1<BC>
1 8

"000",
SBDCR1<SCK>
, [2C0AR<ALS> 606, I12C

0 0 6 DCR3<®PIN>

(SBDSR2<BB>="0")

SBODBR

SBOCR2<MST>, SBCR2<TRX>, SBCR2<BB> SBICR2<PIN>,

Pagedb304 / 357
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thieH  tLow

0 1 6 SBOCR2<SWRST>

6 0 6 SBICR<PIN> 6 0STL

23.7us(  12C
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SBIMBR SBIO thicH
SCL ,  SBICCR2<PIN>
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NameU SQ7653

SCLO pin

SDAO pin

SBIOCR1<PIN>

Interrupt request

signal

SBIOCR2<TRX>

[
Acknowledgem

ent signal from
a slave

L

|
L
3

s
Start condition Slave address + Direction bit

SBIOCR2 <TRX> is cleared to "0"
when the direction bit is "1"and an
acknowledge signal is returned.

15-17 ( SBIO )
15.5.3
1 : SBIGBR2<MST>,
15.5.3.1 SBIBR2<MST>616 ( )
SBIBR2<TRX>
(@ SBIBR2<TRX>6 16 ( )
SBIGBR2<LRB>. SBIGGR2<LRB>6 1 6 , (
)1
SBIBR2<LRB>6 0 6 , 8 SBICCR1<BC>,
SBICCR1<ACK> 616, SBIDBR
,SBICCR2<PIN> 616, SCL ,
SDA
: .SBICCR2<PIN> 6 0 6SCL
: SBIBGR2<LRB>
) Pagedb 305 / 357 i}
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SCLO pin 1 2 3 - 5 6 7 8 9

Write to SBIODBR

W T 7
SDAO pin \D?XDGXD5XD4XD3XD2XD1XDO}{ K

Acknowledge signal
from the receiver

SBIOCR2<PIN> | |

INTSBIO Interrupt request ﬂ

15-18 SBICCR1<BC>="000" SBICCR1<ACK>="1" ( SBIO )

(b) SBIGBR2<TRX>606 ( )

8 SBICCR1<BC>. SBICRI< ACK> 616 SBIDBR
( : )
, (0x00) SBIDBR, , SBIGCR2<PIN> 6 1 6 .
scL 1 , , SDA 606
SBIGCR2<PIN> 6 0 6 . 1
, SBIDBR SBICR2<PIN> 6 1

Read SBIODBR

Write to SBIODBR

SCLO pin 9 1 2 3 4 5 6 7 8 9

Yy

SDAQ pin /< D7 4 D6 Y D5 » D4 ¥ D3 ¥ D2 ¥ DI ¥ New D7

Acknowledge signal
to the transmitter

SBIOCR2<PIN> | |

INTSBIO Interrupt
request

15-19 SBIOCR1<BC>="000" SBIOCR1<ACK>="1" ( SBIO )
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1.

2. SBIXCR1<ACK> 606 SBICCR1<BC> 6 000 6

3. SBICCR2<PIN> 0616, (0x00) SBIMBR

, SBICCR2<PIN> 6 1 6 ,

1.

2. SBICCR1<ACK> 606, OSBICRI<BC>060016

3. SBICCR2<PIN> 6 1 6 ,SBIMDBR (0x00)

SBICR1<PIN> 616, 1

, , SDA

SCLO pin |9 E |1| |2 |3| |4 |5| |6 7| |8|

SDAO pin

Negative
acknowledge signal
to the transmitter

SBIOCR<PIN> |_l | |
t

...............................................................

EL
:

1

.
O
~
:

i
D
&4
:

:
-2,
:
Fi
H

-
H

:
B
:
3
H

:
&
:

.

H

]
21
:

:

.
H

:
O
=
:
Q.
(=
-
h ]

H

:

(|

S T |

INTSBIO Interrupt I‘] H H
request ' A
’ After reading the received data, clear t After reading the received
SBIOCR1<ACK> to "0" and writing the data, set SBIOCR1<BC> to
dummy data (0x00)

“001” and write dummy data
(0xff) .

15-20 ( SBIO )
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15.5.3.2 SBIBR2<MST>0 0 6 ( )

: (INTSBIQ

- , [2CXAR<SA> SBICCRINOACK> 6 06
- , , SBICCR1<NOACK> 006

L A
A : SBICCR2<PIN> 15.4
When the Arbitration Lost Occurs during Transmission | When the Arbitration Lost Occurs during Transmission
of Slave Address as a Master of Data as Master Transmitter
interrupt request An interrupt request is generated at the termination of word-data transfer.
SBIOCR2<PIN= SBIOCR2<PIN= is cleared to "0".
15-4 SBIGCCR2<PIN> ( SBIO )
, SBICCR2<PIN> 6006 ,SCL . SBIMBR
SBICCR2<PIN> 616, tiow SCL
SBIBR2<AL>SBIBR2<TRX>6BIBGR2<AAS> SBXSR2<ADO0>, 15.5

-
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15-5 ( SBIO )
U S I2CXAR<SA> 0 0 x 00 '12C, "0x01"
SBICR2<TRX> 0 160. [2CXAR<SA> o6 0x00".
15.5.4

SBICCR2<BB> 6 1 0 SBICCR2<MST>SBICCR2<TRX> SBICCR2<PIN> 6 1 6 , SBICCR2<BB>

606

SBI@CCR2<BB> SBICCR2<PIN>

SCL

>
p~

, SCL
tHIGH,
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, SBICCR2<MST>SBIICR2<TRX>,

, . SCL

















































































































































